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— PABOYAA ITPOI'PAMMA
[Ipenmer (kypc) MATEMATHUKA Kmacc _10-11
KonndecTBo yacoB 1o yuaeOGHOMY IJIaHy: B 10-11 knacceax— 1o 204 yaca B roj;

B 10-11 knaccax— 6 4acoB B HeJel0: ajiredpa— 4 yaca B HEJICIIO, FEOMETpUs — 2 Jaca B HEJICITIO.
CocraBieHa B COOTBETCTBHU C MporpaMMoil «MartemaTuka: anredbpa u Havyana
MaTeMaTHYeCKOro aHalu3a, reomMeTpus». Anrebpa U Havyala MaTeMaTHUYECKOTO
aHanu3a 11 kmacc (6a30BBH U yrayONeHHBH YPOBHH): METOAUYECKOEe mocobue
nns yuutensi/ A.I'.Mopnkosuu, [1.B.Cemeno. M."Muemo3uuna" 2022
Matemartuka. 10-11 kmacc. 'eomerpus. COOpHUK paboyux mporpamm:
0a3oBbli U yraunyOuneHHsd ypoBHu. CocrtraBsurtens T. A. bBypmucrtpoBa.
IIpocBemenue, 2020 ron

CocrtaButenb: yuutenb matemaTtuku lllunnoBckas Enena AnexceeBHa

Y4eOHUKH:
Kaace ABTOp HazBanue HN3naresbeTBO, TOJ
y4eOHHKA
10 A.I'"'MopakoBuya u 1ip. Anrebpa n «MHuemo3uHa»
Havajia aHajn3a. 2019
10 A.I''MopakoBuya u 1ap 3agayHuK. « Muemo3una »
Anrebpa u 2019
HayvaJa aHajmn3a
11 A.I''MopakoBuya u 1ap Anrebpa u Muemo3suna, 2020.
Hayvaja aHajan3a
11 A.I''MopakoBu4a u ap 3a1ayHuK. Muemo3suna, 2020.
Anrebpa u
HavaJja aHajmn3a
10-11 [I.C.Artanacsu I'eomerpus IIpoceemenue»,
2020




IHosicHuTeNLHAA 3aNIUCKA

PabGouass mporpamma mno mpeamery «MartemaTuka» g YriyOJIEHHOTO YpPOBHS
npenonaBanus B 10-11 knacce cocrapieHna B cootBercTBuM ¢ TpeboBanuamu OI'OC
K CTPYKTYpe H pe3yjibTaTaM OCBOCHHS OCHOBHBIX 00Opa3oBaTeNbHBIX MPOrpPaMM
cpeaHero oo01ero oopa3oBaHus.

[lenp OCBOGHHMS MPOrpaMMbI YIIIYOJIEHHOTO YpPOBHSI SBJSIETCS OOecreueHue
BO3MOXXHOCTH YCIICITHOTO MPOJODKEHUs OO0pa3oBaHMsS TO CHEHHATBHOCTAM, HE
CBSI3aHHBIM C TIPUKIAAHBIM HCIOJIB30BAaHMEM MAaTEeMaTHKH, a TaK >XK€ OCBOCHHE
mpeaMeTa Ha BBICOKOM YPOBHE MJisi CEPhE3HOTO M3Y4YEHHUS MaTeMaTHKU B BY3€ U
oOpeTeHHe TMPAKTUYECKUX YMEHUW U HABBIKOB MAaTEMaTHYECKOTO XapakTepa,
HEOOXOUMBIX JJIs1 YCIIEITHON pOo¢eCCUOHATbHON AESITEIbHOCTH.

Hacrosias paboyast mporpaMma cocTaBjieHa Ha OCHOBE:

e npukaza MunoopHayku Poccun ot 17.05.2012 Ne413 (pen. ot 29.06.2017)
«O0 yTBepxkaeHnH (eaepaabHOro roCy1apCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJiapTa CpeaHEro 001Iero 00pa3oBaHUsI»;

® TMpPUMEPHON OCHOBHOW 00pa30BaTEIBHON MPOTPAMMBI CPETHETO OOIIETOo
oOpa3oBaHusl, 0100pEeHHOM penieHneM (eaepaibHOro yueOHO-MeTOUYECKOTO
o0beIMHEeHUS 110 001IeMy 00pa3oBaHuiO (TTpoTokoiI OT 28 nroHs 2016 1. No
2/16-3),

e npukaza MuHuctepcTBa oopa3zoBaHus U Hayku Poccuiickoit @enepaunu oT
20.05.2020 Ne 254 "O6 yrtBepxaeHuM (DenepanbHOro TMepeyHsi y4eOHUKOB,
JIOTYIIEHHBIX K UCMOJIB30BAHUIO TIPU pPeasih3aIliu UMEIOIIUX TOCYJaPCTBEHHYIO
aKKpeIUTAlUI0 00pa3oBaTEIbHBIX MPOTPAMM HAYaJIbHOTO OOI[Ero, OCHOBHOTO
o01ero, cpenHero oomero oopazoBanus"

e 00pa3zoBaTeNbHON TMporpaMMbl cpenHero obmiero obpaszosanus ['BOY COII

«OL» noc.ITonskos;
st peanu3zanuu padoveil MporpaMmbl HCIOJIb3YyeTCH Y4e0HO-
METOANYEeCKUH KOMILIEKT:.

10 kaace
e Yactp 1. Yuebnuk. Anre6pa u Hayana ananuza. 10 kimacc A.I.MopakoBuua u
np.-M.:Muemo3suna, 2019.
e UYacte 2. 3amaunuk. AnreOpa u Hauana aHaimsa. 10 kinacc A.I.MopakoBuua u
np.-M.:Muemo3uHa, 2019.
e [T'eomerpus 10-11 knmacc JI.C.AranacsiH, M.: «IIpocBemienuey, 2020

11 knace
e UYacte 1. YueOHuk. Anrebpa u Havana aHanmsa. 11 kimace A.I'.MopakoBruua u
np.-M.:Muemo3zuna, 2020.



e Yacte 2. 3amaunuk. Anredpa u Hadana aHanuza. 11 kiace A.I.MopakoBuya u
1p.-M.:Muemo3una, 2020.

e ['eomerpus 10-11 knacc JI.C.Aranacsn, M.: «IIpoceemenuer, 2020
Pabouas nporpamma paccuntana Ha 204 4 B rog B 10 kiacce (6 yacoB B HEJIENIO) U
204 4 B rom B 11 kmacce (6 wacoB B Heaemoo). Ha m3ydenue anreOpsl M Havasia
aHanu3a B KaXJOM Kjacce otBoautcs 136 vacoB u3 pacuéra 4 yaca B Hegento. Ha
u3ydyeHue reoMerpuu 68 yacoB U3 pacdera 2 yaca B Henento. Bcero 3a nBa roga
o0yueHnus 408 yacos.
Henbro 0CBOECHUS MPOrPaMMBbI YIITYOJIEHHOTO YPOBHS SIBJISIFOTCSL:

e (opMUpOBaHME MTPENCTABICHUM 00 NIESIX U METO/IaX MATEMATUKH;

e (opmupoBaHHE NPEICTABICHUN O MATEMATUKE KaK YHUBEPCAIBHOM SI3bIKE
HayKH, CPEICTBE MOJEITUPOBAHUS SIBJICHUI U IPOLIECCOB;

® OBJAJCHUE YCTHBIM U MMCbMEHHBIM MaTEMaTUYECKUM S3BIKOM,
MaTeMaTUYECKUMH 3HAaHUAMH M YMEHUSAMH, HEOOXOOUMBIMH I HU3Y4YEHUs
IIKOJIbHBIX €CTECTBEHHOHAYYHbBIX AWCLUIUIMH, JJISl MPOJOJDKEHUS OO0pa3oBaHUs H
OCBOCHHMS M30paHHOM CIIEHUATIbHOCTH HA COBPEMEHHOM YpPOBHE;

® Pa3BUTHE JIOTHYECKOIO MBIIUICHHMS, AITOPUTMUYECKON KYJIbTYPBHI,
MIPOCTPAHCTBEHHOT'O BOOOpaXEHUS, pa3BUTUE MATEMAaTUUYECKOTO MBILUIEHUS H
MHTYUIMH, TBOPUYECKUX CIIOCOOHOCTEN Ha YpOBHE, HEOOXOAMMOM I MPOIOJKEHUS
0o0pa3oBaHUs U JJIsl CAMOCTOATEIBHON NEATEIbHOCTH B 00JACTH MaTEMAaTUKH U €€
MPUWIOKEHUH B OyylIel MpoPpecCuOHAIBHON AeSTENbHOCTH;

® BOCIUTAaHUE CPEACTBAMU MATEMATUKH KYJIbTYpPbl JUMYHOCTH: 3HAKOMCTBO C
HWCTOPUEN PA3BUTUA MATEMATHKH, SBOJIIOLUEN MaTEMaTUUYECKUX WUAEH, MOHUMAaHUE
3HAYMMOCTU MAaTEMATUKH JIJIs1 OOLIECTBEHHOTO ITporpecca.
[Ipu yriny0iaeHHOM M3y4YeHUH MaTeMaTHKHU MpeArnoaaraercs 00oj1ee BBICOKOE KaueCTBO
c(hOpMHUPOBAHHOCTU Y OOYYAIOIIMXCSI 3HAHUM, YMEHUI U HABBIKOB.
JlocTikeHre TIOCTaBIEHHBIX IeJed MpeaycMaTpUBAaeT pEUICHUE CIEeIYIOUUX
OCHOBHBIX 3a/124:

® CcHCTEeMaTHU3alus CBEJICHUI O YnCiax;

® 3y4YEHHUE HOBBIX BUJIOB YHCIIOBBIX BBIPAXKEHUIN U (GOPMYIT;

® COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB Y BBIYUCIUTEIBHON KYJIBTYPHI;

® pacHIMpPEHUE U COBEPILIEHCTBOBAHUE AJIreOpanyecKoro arrapara,
chOPMUPOBAHHOTO B OCHOBHOHM IIIKOJE, W €ro NpPHUMEHEHHE K PEIICHUIO
MaTeMaTUYECKUX U HEMAaTEMAaTUYECKUX 3a/1aY;

® pACIIMPEHHE U CUCTEMAaTU3alus O0IUX CBEICHUN O (QYHKIUAX, TOTOJIHEHHUE
KJlacca M3y4aeMbIX (YHKLIMHA, WIUTIOCTPALMS IIUPOTHI MPUMEHEHHS (YHKLIMHA ISt
ONMCAHUS U U3YYEHHUs pEaJIbHbIX 3aBUCUMOCTEN;

® U3ydYEHHUE CBOMCTB MPOCTPAHCTBEHHBIX TEJ, (POPMHUpPOBAHNE YMEHUS
IPUMEHATH NIOJyYCHHbBIC 3HAHMS IS PEIICHUS IPAKTUYECKUX 3a/1a4;

® COBEPILICHCTBOBAHUE UHTEIUICKTYAJIbHbIX U PEUYEBBIX YMEHUM IIyTEM
oOoramieHusi MaTeMaTH4YEeCKOTO A3bIKA, PA3BUTHUS JIOTUYECKOTO MBIIIICHUS;

® 3HAKOMCTBO C OCHOBHBIMH UJAESIMU U METOJIAMHA MAaTEMATUYECKOI0 aHAIN3A.



W3ydyenune anreOpbl M Hayal MaTeMaTHYECKOrO aHalIM3a B CTapIIeld IIKOJIE JaeT
BO3MOXHOCTh O0YYaIOIUMCS JIOCTUTHYTh CJIEAYIOIIUX PE3yJIbTaTOB.
Jluunocmuule pesynomamol:

® [IpejCTaBJICHHE O MPO(PECCHOHATLHOMN NESITENIbHOCTH YUEHBIX-MAaTEMaTUKOB, O
pa3BUTHHM MaTeMaTUKU OT HOBOro BpeMeHH 10 HalllUX JHEH;

® yMEHHE ICHO (POPMYIUPOBATH U APIYMEHTUPOBAHHO H3J1araTh CBOU MBICIIH;
KOPPEKTHOCTH B OOIICHUH;

® KPUTUYHOCTH MBILIJIEHUS, YMEHHE PACIIO3HABATH JIOTHUYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUSs, OTINYATH TUIIOTE3Y OT (HaKTa;

® KpEaTUBHOCTb MBIIUICHUS, MHULIUATUBA, HAXOIYMBOCTh, aKTUBHOCTD MPU
pELIeHNN MaTeEMaTHYECKUX 3a/a4;

® CIOCOOHOCTB K 3CTETUYECKOMY BOCIIPUSATHIO MATEMATUUYECKUX OOBEKTOB,
3a71a4, pEeIICHUN, PACCYKICHUN.
Memanpeomemusie pe3yibmamol

1. PerynsatuBnbie YV ]

® CaMOCTOSITEIbHO OOHAPYKUBATh U (POPMYIUPOBATH YUEOHYIO ITPOOIEMY,
ONPENENATh LeNb Y4eOHOU AeSTENbHOCTH;

® BBIJBUraTh BEPCUU PELIECHUS POOJIEMBbI, 0CO3HABATH (M MHTEPIPETUPOBATH B

clIy4dac H€O6XOI[I/IMOCTI/I) KOHCUYHBIN pPE3yJibTar, BI:I6I/IpaTI> cpcacTBa AOCTHIKCHHA
OCIIN U3 IIPCAJIOKCHHBIX, 4 TAKKC HCKATh UX CAMOCTOATCIIBHO,

® COCTaBJATH (MHAMBUAYAJIHHO WX B TPYIIE) TUIAH PEIICHUS TIPOOIEMbI
(BBITIOJIHEHUS TIPOCKTA);
e paboTas M0 IUIaHy, CBEPATh CBOM JICUCTBUS C LIEJIbIO U IPH HEOOXOIUMOCTH
HCTIPABJISITH OMMOKU CAMOCTOSITENILHO (B TOM YHUCJIE U KOPPEKTUPOBATH ILJIaH);
® B JIMAJIOre C YYUTEIEM COBEPLUIEHCTBOBATH CAMOCTOSITEIbHO BEIOpAHHBIE
KPUTEPHUH OLICHKHU.
2. TloznaBatenbabie YV ]I
® [IPOBOJUTH HAOIIOAEHUE U SKCIEPUMEHT MO PYKOBOJACTBOM YUUTEJS;
® OCYIIECTBIISATh PACHIMPECHHBIH TIOMCK WHGOPMAIIMM C HCIOJIb30BAHUEM
pecypcoB 6ubnmotek 1 UnTepHeTa;
® CO03/1aBaTh U MPEOOPA30BHIBATH MOJCIIA U CXEMBI JIJISl PEIICHUS 3a]1a4;
® OCYHIECTBIATH BBIOOp Hambosiee 3(PEKTUBHBIX CIIOCOOOB pEIIeHHUs 3ajay B
3aBHCHMOCTH OT KOHKPETHBIX YCIIOBUH;
® aHAIM3MpPOBATh, CPAaBHUBAThH, KiacCUUUUPOBATH M 0000UaTh (QaKTbl H
SIBJICHMS;
® J1aBaTh ONPENEICHUS TOHSATHUSIM.
3. KommynukatusHbie YV /]
CaMOCTOSITENIbHO OPTraHU30BBIBaTh Y4YeOHOE B3aUMOJICUCTBHE B TpYIIIe
(ompenensTh OOIIME L€, JOTOBAPUBATHCS APYT C APYTOM U T.1.);
® B JIUCKYCCHUU YMETh BBIABUHYTh APTYMEHTBI U KOHTPAPTYMEHTHI;
® VYYUTCS KPUTUYHO OTHOCHTBCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM
MpU3HABATh OUIMOOYHOCTH CBOETO MHEHUS M KOPPEKTHUPOBATH €T0;



® [IOHWMAs TMO3WIINIO JAPYroro, pa3indyaTh B €r0 peYd: MHEHHE (TOYKY 3pEHUS),
JTI0Ka3aTeIbCTBO (apryMEHThI), (DaKThI (TUIIOTE3bI, AKCHOMBI, TECOPUH );
® yMETh B3MVISHYTh Ha CUTYAITUIO C MHOM TO3HIIMH U IOTOBAPUBATHCS C JIFOIBMH
WHBIX O3UIIUH.
JIJ151 yCTenHOT0 NMPOA0JIKeHNsI 00Pa30BaAHMS N0 CHEIHATBLHOCTSIM,
CBSI3aHHBIM € NMPHUKJIAJIHBIM HMCIOJb30BAHHEM MAaTEeMATHKH BbIMYCKHMK 10-ro

KJIacCca HAYIUHUTCH:
ﬂeﬁcmeumeﬂbﬂble YUCTIA U BbIPAIICCHUAL .

e CBOOOJHO ONEPUPOBATH MOHATUSMU: HATYypaIbHOE YUCIIO, LIEJI0E YUCIIO,
palMOHAIBHOE YU CIIO, HPPAMOHAIBHOE YHUCIIO, IEUCTBUTEIIBHOE YHCIIO;

® BBINOJHATh apUPMETHUECKUE ACUCTBUSA C ACUCTBUTEIBHBIMH YUCIAMU,
couerasl yCTHbIE U TUCbMEHHBIE IIPUEMBI;

® UMETh NPEACTABICHUE O KOMIUIEKCHBIX YHCIIAX;

® BBINOJIHATH ApU(PMETUUECKUE IEHCTBUS C KOMIIEKCHBIMH YUCIIAMU;

e CBOOOJIHO ONEpUPOBATh MOHATHIMU: OOBIKHOBEHHAs! IpO0b, AECATUUHAS
ApoOb, MpUOIMKEHHOE 3HAUE€HUE YNCIa, YacTb, J0JIs, OTHOLLEHHUE, IPOLIEHT;

e u300paxaTh Ha YUCIOBOW MPSIMON JEMCTBUTEIbHBIC YHCIIA, 1IEJIbIE CTEICHU
quCell;

® BBIOJHATH OKPYIJIEHHUE JE€HCTBUTEIBHBIX YUCEI C 3aIaHHOM TOYHOCTBIO;

® CpaBHUBATh U YHOPSIOYMBATh ACHCTBUTENbHBIC YUCIA,

e CBOOOJHO ONEPUPOBATH MOHATUSAMU: MOHKEHUE TPOLICHTA, OBBILICHHUE
MPOLIEHTA; POPMYIIAMH BBIUKCIEHUS TPOCTOTO U CIOXKHOTO MPOLEHTOB;

e CBOOOJIHO OMEPUPOBATh MOHITUSIMU: YUCIOBAs OKPY>KHOCTb, JUIMHA TyTH
YHUCIJIOBOW OKPYKHOCTH;

e U300paxkaTh Ha YHCIOBOW OKPYKHOCTHU JI€UCTBUTEIbHBIEC YHCIIA, COOTHOCUTD
UX C CHHYCOM U KOCUHYCOM COOTBETCTBYIOILIEIO YHCIIA, TPUHAIEKAIETO YHCIOBOU
OKPYKHOCTH;

® OLEHUBATH 3HAKU CHHYCA, KOCUHYCA, TAHI'€HCA U KOTAHI€HCA TOYEK YHCIOBOI
OKPYXHOCTH;

® HaxOJWUTh TPUTOHOMETPHUUYECKHUE 3HAUEHUSI (DYHKIIMI C YUCIOBBIM U YTIIOBBIM
aprymeHTaMu. COOTHOCUTH MEXAy COOOI YMCIIOBOM U yTJII0BOM apryMEHTHI;

e CcBOOOAHO ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCUHYC, ApKTaHT'€HC U
apKKOTAHT€HC YMClIa. Y METh BBIYUCIATh 3HAYCHUS apKPYHKIINA;

® BBINOJIHATH MPE0OPa30BaHUsI LIETBIX, IPOOHO-PAIIIOHATBHBIX BHIPAKEHUH C
UCIIOJIb30BaHUEM (POpPMYJT (OCHOBHOTO TPUTOHOMETPUUECKOTO TOXKIECTBA, (PopMy
CyMMBbl M pa3HOCTH AapryMEHTOB, JIBOMHOIO apryMeHTa, 3aMEeHbl CYMMBbI
MIPOU3BEJICHUEM.

B noBceiHEeBHOM KM3HU U TPU U3YYEHUU JPYTUX YUEOHBIX IPEIMETOB:

® BBIMOJHATH U OOBACHATH PE3YIbTAThl BEIUMCICHUS IPH PEIICHUN 3a/1a4
IPAKTUYECKOTO XAPAKTEPA;

® BBINOJIHATH IPAKTUYECKUE PACUETHI C UCIIOJIB30BAHUEM ITPU HEOOXOIUMOCTH
CIPABOYHBIX MATEPUAJTIOB M BBIYMCIUTEIBHBIX YCTPOUCTB;




® COCTaBJISTh U OLICHUBATh Pa3HBIMU CIIOCOOAMM YHCIIOBBIE BHIPAXKEHUS IPH
pEIIeHNH MPAaKTUYECKUX 3a/1a4 U 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB;

e BBINIOJHATH NPEOOPa30BaHUs IPH PELICHUH 33]a4 Ha YPOKax 0 APYTUM
JTUCIUTUIMHAM.
Dyuxyuu

® BIAJICTh NOHATUSAMU: 3aBUCUMOCTh BEIMYUH, (DYHKIIUS, apTyMEHT U 3HAaUCHHE
byHkIuu, o00NacTe ompeAeNeHUuss W 00dacTb 3HaueHUM QYHKIUH, Tpadux
3aBUCUMOCTH, TpaduK QyHKIUH;

® 3HaTh CBOMCTBA (DYHKIIMIA: BO3pAaCTaHUE U YObIBAHUE (PYHKIIMU HA YHCIOBOM
NpPOMEXYTKe, HauOosblliee W HaUMEHbIIeEe 3HA4YeHHUA (QYHKIUU Ha YHUCIOBOM
MIPOMEKYTKE, OTPAaHUYEHHOCTD, BBIMYKJIOCTh, HENPEPHIBHOCTh (PYHKIIMHU, YETHOCTh U
HEYETHOCTh (YHKIMH, MEPUOIUIHOCTh (YHKIUHU, HYIH (QYHKIUH, TPOMEXKYTKU
3HAKOTIOCTOSIHCTBA, YMETh UX JI0Ka3bIBaTh U MPUMEHSTh B PEIICHUH 33]1a4;

® BJIAJICTh NOHATUSAMU: TPUTOHOMETPUUECKHE (PYHKIUU, OOpaTHBIE
TPUTOHOMETpHUECKHE QYHKINY;

® yYMETh CTPOUTH IPAPUKHA TPUTOHOMETPUUECKUX (PYHKIMI U apKPYHKIUH,
OCYILIECTBIISAThH NMapaJlIeNIbHbIN EPEHOC IPapUKOB, CKATUE U PACTKEHUE BJIOJIb OCU
OpAMHAT U BAOJIb OCU a0CLHUCC;

® COOTHOCUTh TIpauueckoe W aHAJUTHUUECKOE 3aJaHusl 3JIEMEHTAPHBIX

byHKIUH,;

® ONUCHIBATH MO rpaduKy cBOMCTBA HyHKIMMA (YUTATh TpaduK), UCCIETOBAThH
CBOMCTBA (DYHKIMI U CTPOUTH rpauKH 1O pe3ysibTaTaM UCCIEIOBaHUS;

® CTpPOUTH rpa)mK rapMOHHYECKOTO KOJIEOAHUS;

® CTPOUTH rpauKu C MOAYJIEM;

e pelaTh ypaBHEHUs, HEPAaBEHCTBA U 3a/1a4M C [TapaMeTpaMu, UCIIONIb3Ys
(yHKUIHOHATBHO-TPaUUECKU METO/,.
B noBce/1HeBHOM XKU3HU U IPU U3YYECHUU JIPYTUX YUCOHBIX TPEIMETOB:

® ONpenessTh Mo rpadukKam 1 UCIOIb30BATh JIJISl PEIICHUS MPUKIIAHBIX 3a/1a4
CBOMCTBA pPEAJbHBIX IMPOLECCOB M 3aBUCUMOCTEW, MHTEPHPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM IIPAKTUYECKOH 3a7a4H;

® ONpenesnsaTh Mo rpadukam NpOCTEHIINE XapaKTEPUCTUKH MTEPUOAUUECKUX
IIPOLIECCOB B OMOJIOTHH, SKOHOMHUKE, MY3bIKE, PAJUOCBS3H U JP.
Dnemenmol Mamemamuyecko20 anaiu3a

® BJAJETh NOHATUAMU: YUCIIOBAs MOCIEI0BATEIBHOCTD, IPa(UK YNCIOBOM
MOCJIEIOBATEILHOCTH,  CHOCOOBI  3a/laHUsl  YHUCJIOBBIX  IOCJIENI0BATEIbHOCTEM,
apupMeTuyecKas U FreOMETPUUYECKasl POTPECCUU;

® TPUMEHATH MIPU PEIICHUH 3aJ]a4 CBOMCTBA U MPU3HAKU apU(PMETHUECKON U
reOMETPUUECKON MPOrPECCUIL;

® BIAJETh NOHATHEM «OECKOHEUHO YOBIBaIOIasi FTeOMETpUYecKas
MIOCJIEIOBATEIBHOCTDY, YMETh IPUMEHSTh €r0 B PEILICHNUHN 3a/1a4;

® OMNEpUPOBATH MOHATUSAMU: MIPEIE MOCIEI0BATEILHOCTH, IIpeed (PyHKIUN Ha
OECKOHEUHOCTH, Tipejiea GYHKIIMU B TOUKE;




® YMETh IPUMEHATH TEOPHUIO MPEIEIOB JUIsl PELICHUS 3a/1a4, B YACTHOCTHU IS
OTBICKaHUS MPOU3BOIHOM;

® BJAJETh NOHATUAMU: TPOU3BOHAS (PYHKIIMH B TOUKE, KacaTelbHas K rpaduKy
(GhyHKITUH, TPOU3BOIHAS (DYHKITUH;

® 3HATh T€OMETPUUYECKUHN U PUINUECKHUIT CMBICI ITPOU3BOIHOM;

® yMETh ONPEENATh 3HaYCHUE MPOU3BOIHON (PYHKIIMH B TOUKE I10
N300paKEHUIO KacaTelbHOM K rpauKy, INPOBEJEHHOM B 3TOM TOYKE, HAXOIUTh
YII0BOM KOA(P(GUIIUEHT KacaTeIbHOU B TOUKE;

® HaXOJWUTh CKOPOCTh M YCKOPEHHE KaK MPOU3BOAHbIE PYHKIIMU OT MYyTH U
CKOPOCTH COOTBETCTBEHHO;

® HaxOJWUTh YPABHEHUE KAacaTEIbHOM;

® ucCIeA0BaTh PYHKIUIO HA MOHOTOHHOCTB M 3KCTPEMYMBI C TIOMOUIBIO
MIPOU3BOIHOMN;

® HaXOAWTh HAaUMEHbIIEEe U HauOoblIee 3HaUeHNs (PYHKLIMU Ha 3a1aHHOM
OTPE3KE C MOMOILBIO IIPOU3BOIHOM;

® TPUMEHATH (HOPMYJIbI U NpaBuiIa JU(HepeHIIMPOBAHUS dJIEMEHTAPHBIX
byHKIU;

® CTPOUTH rpaUKU U MPUMEHSATH UX K PEIICHUIO 337a4, B TOM YHCJIIE 33]1a4 C
I1apaMeTPOM.
B noBceiHeBHOM KM3HU U IPU U3YYEHUH JPYTHX YUYEOHBIX PEIMETOB:

e pemnaTth NPUKIATHBIE 33a41 110 OMOJIOruH, GU3NKE, XUMUH, SKOHOMUKE,
CBA3aHHBIE C HCCIEJOBAaHUEM XapaKTEPUCTUK MPOLECCOB, HHTEPIPETUPOBATH
MIOJIyYEHHBIE PE3YIIBTATHI.

Ypaenenus u nepasencmea

e CBOOOJHO ONEPUPOBATH MOHATUSAMU: YpPaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE
YpaBHEHUS U HEPABEHCTBA;

® BJIAJIETh PA3HBIMU METOJIAMHU PEIICHHS] TPUTOHOMETPUYECKUX YPaBHEHUH.
YMeTh Mpou3BOAUTH OTOOP KOPHEN TPUTOHOMETPUUYECKUX YPABHEHHIA;

® BBINOJIHATH PABHOCUJIbHBIE MPE0Opa30BaHus IPU PEIICHUN YPAaBHEHUN U
HEPaBEHCTB;

® [CIIOJIB30BaTh METO/ HHTEPBAJIOB JJIs PEIICHNS HEPABEHCTB;

e pelarbh TPUTOHOMETPUYECKHE HEPABEHCTBA;
® pelarb CUCTEMbI YPABHEHUN U HEPABEHCTB.
B noBceHeBHOM KM3HU U IPU U3YUCHUH IPYIHX YYEOHBIX MPEIMETOB:
® CIOJIB30BAaTh YPABHEHUS U HEPABEHCTBA IIPU PELICHUH 3a7a4 Ha YPOKAX I10
OPYTUM JTACLUIUIMHAM;
® yMETbh OLICHUBATH U UHTEPIPETUPOBATH MOJYYEHHBIN PE3YIIBTAT;

¢ JCIIOJIb30BAaTh YPABHCHHUA U HCPABCHCTBA KdK MATCMATUYICCKUC MOACIIN IJIA
OIIMCaHUs pCaJIbHBIX CI/ITyaHI/Iﬁ 1 3aBUCHUMOCTEH.
Onemenmoi meopuu MHoatcecne u Mamemamudeckoul 102UKu

L4 CBOGOI[HO OIICPpUPOBATH ITOHATUAMU: KOHCHHOC MHOKCCTBO, 3JICMCHT



MHO’KECTBa, MOJMHOXKECTBO, NEpecedeHre M OOBEIUHEHUE MHOKECTB, YHCIIOBBIC
MHO>KECTBAa Ha KOOPAWMHATHOW IIPSIMOI;

® HaXOAWTH [IEPECEUCHUE U 0OBETUHEHHE IBYX MHOKECTB, IIPEICTaBIECHHBIX
rpaduyecKky Ha YUCIOBOM MPSMOIL;

® CTPOUTH HA YHCIIOBOM MPSAMOU IMOAMHOKECTBA YACIOBOIO MHOKECTBA;

® 33/1aBaThb MHOKECTBA IIEPEYUCIICHUEM U XapaKTEPUCTUUECKUM CBOKWCTBOM;

® [IPOBOJIUTH JOKA3aTEIbHbIE PACCYKAECHUS AJI1 0OO0OCHOBAHUS HCTUHHBIX U
JIOKHBIX YTBEPKICHUU.
B noBce1HEBHOW KM3HU U NIPY U3YYECHHUU IPYTHUX NPEIMETOB:

® JCIOJIB30BaTh YMCIOBBIE MHOXKECTBA HA KOOPIMHATHOU NPSIMOM U HA
KOOPAMHATHOM IIJIOCKOCTH ISl OIIMCAHUSI PEAJIBHBIX IIPOLIECCOB U SIBJIICHUM;

® [IPOBOJUTH JIOTUYECKUE PACCYKIACHUS B CUTYalUAX IIOBCEIHEBHOM
KU3HU.
Cmamucmuxa u meopusi 6eposimHocmel, 102UKa U KOMOUHAMOPUKa

® yMETbh OIIEPUPOBATH OCHOBHBIMU OIUCATEIBHBIMUA XapaKTEPUCTUKAMU
YHUCJIOBOIO Ha0opa; MOHITHEM «re€HepajbHas COBOKYIHOCTh M BBIOOpDKA U3 HEey,
UCIIOJIB30BAaTh IIPOCTEUIINE PEIIAIOIINAE [TPABUIIA;

® ONEPUPOBATH MOHATUSMHU: BEPOSATHOCTh U YACTOTA COOBITHS, CYMMa U
IIPOU3BEACHUE BEPOATHOCTEN;

® BBIUUCIATH BEPOSTHOCTU COOBITUI Ha OCHOBE MOJCYETa YHUCIIa UCXOJI0B, B TOM
YHCJIE C TIOMOIIbI0 KOMOMHATOPHKHU.
Texcmogvie 3a0auu

® pelaTh TEKCTOBBIE 33/1a4X Pa3HbIX TUIIOB ITOBBIIIEHHOIO YPOBHS CII0KHOCTH;

® aHAJTM3HUPOBATH yCIOBHE 3a1aui. ONUCHIBATh PEATbHBIE CUTYAIUH C TIOMOIIBIO
MaTeMaTHUYECKHUX MOJIE/ICH;

® [IOHUMAaTh W UCIOJIb30BATh JJIA PEIICHHS 3a]ja4i UH(POPMAIIUIO,
MIPEACTABICHHYIO B BHJIC TEKCTOBOM M CHMBOJIBHOW 3amlMCH, CXEM, TaOJIuIl,
auarpamMm, rpauKoB, pUCYHKOB;

® JIEHCTBOBATH I10 AITOPUTMY, COJIEPIKAIIEMYCS B YCIIOBUM 33/1a4H;

® WCIIOJIB30BATh JOTHUCCKUEC PACCYIKICHUS TIPH PEIICHUH 3a]1a4H;

® AHATM3UPOBATH U UHTEPIPETUPOBATH MOJYICHHBIC PEIICHUS B KOHTEKCTE
YCIJIOBHSI 3a7]a4H, BRIOUPATH PEIICHUS, HE MPOTHBOPEYAIINEC KOHTCKCTY;

® pemiaTh 3a7a4M, CBSI3aHHBIC C JIOJICBBIM YIaCTHEM BO BIIaICHUH (DHPMOH,
MIPEANPUITHEM, HSJIBHIKUMOCTBIO;

e pemaTh 3a7a4M Ha MPOCTHIE TIPOIICHTHI (CHCTEMBI CKHJIOK, KOMUCCHH) U Ha
BBIYHMCIICHUE CIIOKHBIX TPOIEHTOB B PA3IMYHBIX CXEMaX BKJIAJO0B, KPEIAUTOB U
UTIOTEK;

® TIEPEBOAUTH MPHU PEIICHUH 334291 WH(DOPMAIHIO U3 OHON (POPMEI B APYTYIO,
UCIIOJIb3YSI P HEOOXOAMMOCTU CXEMBI, TAOJMIIBI, AUArPAMMBbI, TpadUKH.

B noBce/1HeBHOM KU3HU U IPU U3YUYECHHUH JIPYTUX YUCOHBIX MPEJAMETOB:

® pemaTh MPAKTHYECKUE 3a]]a4H, BOSHUKAIOIINE B CUTYAIUSIX TTOBCETHEBHOM

AKU3HH.




JUJ1s1 yCIIeIHOT 0 NMPOAO0JIAKEeHUS 00Pa30BAHMS 110 CNIEHAJIBHOCTIM,
CBSAI3AHHBIM C NPHUKJAJAHBIM HCIHOJb30BAHMEM MaTeMATHKH BbINYCKHUK 11-ro
KJIACCA HAYYHUTCS:

Yucna u evipasicenus

e CBOOOJHO ONEPUPOBATH MOHATUSAMU: LIEI0E YUCIIO, PALIMOHAIBHOE YUCIIO,
JNEUCTBUTENBHOE Yncia0. IMeTh npeAcTaBiIeHUE O KOMIIEKCHBIX YHCIIaX;

® BBHIMOJHATH apudMeThdecKkue MACHCTBUS C JICUCTBUTEIBHBIMU YHCIIAMH,

coueTast
YCTHBIE ¥ TUCbMEHHBIEC IPUEMBI;

® BBINOJIHATh APUPMETHUECKHUE TEHCTBUS C KOMIIEKCHBIMU YUCIIAMU;

® CpaBHUBATh U YIOPSIOUMBATH ACHCTBUTENbHBIEC yhcia. M300paxxars UX Ha
YUCIJIOBOW IPSIMOW;

® BBIIIOJIHATH OKPYIJIEHHE JEHCTBUTEIBHBIX YUCEI C 3alaHHOM TOYHOCTBIO;

e CBOOOJIHO ONEpPUPOBATh MOHIATHIMU KIIOHUKEHUE IPOLIEHTA», KITOBBIIICHUE
pOLEHTa», GOpMyJIaMU BBIYUCIICHUSI IPOCTOTO U CJI0KHOTO MPOLIEHTOB;

e CBOOOJHO ONEPUPOBATH MOHATHAMH: KOPEHb N-OW CTENEHU U3 YMCIIA, CTEICHb

C
paloHaIbHBIM IIOKa3aTeNeM, JIorapupM 4ucia;

® BBINOJIHATH TOXK/IECTBEHHBIE TPEOOPa30BAHNS MHOTOYJIEHOB, B TOM YHUCJIE OT
HECKOJIBKMX [IEPEMEHHBIX;

® BBINOJIHATH CTAaHJAPTHBIE TOKIECTBEHHBIE IPE0OPa30BaHUS
TPUTOHOMETPUYECKUX, JIOTApU(PMUUYECKUX, CTENEHHbIX U  HPPAIMOHAIBHBIX
BBIPAKEHU.

B noBce/1HeBHOW XKU3HU U IPU U3YYECHHUU JIPYTUX YUEOHBIX IPEIMETOB:

® BBINOJHATH U OOBSICHATH PE3YJIbTAThl BEIUUCICHUS MIPU PEILICHUH 3a/1a4
MPaKTUYECKOTO XapaKTepa;

® COCTaBJISTh U OLICHUBATh Pa3HBIMH CIIOCOOAMM YHCIOBBIX BBIPAKEHUN MTPU
pEIIEHNH MPAaKTUYECKUX 3a/1a4 U 33/1a4 U3 APYTruxX y4eOHbIX IPEIMETOB;

® BBINOJHATH TOXKIECTBEHHBIEC TPEOOPa30BaAHNUS MTPU PEIICHUH 33/1a4 Ha APYTUX
y4eOHBIX MpeaMEeTaX.

Dyuxyuu

® BJIAJICTh NOHATUSAMU: 3aBUCUMOCTh BEIMYUH, (DYHKIIMS, APTYMEHT U 3HAUCHHE
byHkuMHu, o00MacTh omnpeAeneHuss M O0JacTh 3HAYCHUW (QYHKUUHU, Tpaduk
3aBUCUMOCTH, TpaduK PyHKIUY;

® 3HaTh CBOMCTBA (DYHKLMI: BO3pacTaHue U yObIBaHHE (PYHKI[MU HA YHCIOBOM
IpPOMEXYTKE, HauOosblliee M HauUMEHbIIee 3HAaYeHHEe (QYHKIUM Ha YHUCIOBOM
MPOMEXKYTKE, OIPaHUYEHHOCTh, BBITYKJIOCTb, HEMPEPHIBHOCTh (YHKIMH, YETHAs U
HeuyeTHas (YHKUMM, Mepuoaudeckas GQYHKIUS, HYId (QYHKUUH, TPOMEXKYTKU
3aHKOIIOCTOSIHCTBA, YMETh UX JJOKa3bIBaTh U IPUMEHSTh B PEILICHUH 3a]1a4;

e ornepupoBaTh Ha 0A30BOM YPOBHE MOHATUAMMU: MpsiMasi U 0OpaTHas
POMOPLUUOHANILHOCTD, JIMHEHHAs, KBaJpaTU4yHas, CTENEHHas, Jiorapupmudeckas u
nokasareibHast QyHKINUU, TPUTOHOMETPUYECKUE (PYHKIINH;




e CcBOOOAHO BJaETh NOHATUAMU: CTENICHHAs, JorapupmMuuecKas u
nokasareibHast PyHKIINU, SKCIIOHEHTA,;

® TPUMEHATH CBOMCTBA (PYHKIIHI P PEIICHUHU 33]1aY;

® yYMETb CTPOUTH I'paUKU CTEIEHHOH, JIOTApU(PMUUECKON U TIOKA3aTENIbHOM
GbyHKIUH, TPUTOHOMETPUUECKUX (QYHKITH;

® OMUCHIBATH MO rpauKy cBOMCTBA PyHKIMN (UUTATh TpadUK);

® UCCIIENOBaTh (PYHKIIUU U CTPOUTH IPA(UKH MO pe3yaIbTaTaM UCCIET0BaAHU;

® OCYIIECTBIIATh NapauIEIbHbIA NEPEHOC TPaPUKOB QYHKIUI B KOOPIUHATHON
IUIOCKOCTH, BBIMOJHATH C)KAaTUE W paACTsDKEHHE TpaduKoB, CTPOUTH Tpadukud C
MOZYJIEM;

e pemaTh ypaBHEHHUS, HEPABEHCTBA U 33/1a4U C IapaMeTPaMHU, UCIIONb3Ys
(GyHKIHMOHATBHO rpaduYeCKUil METOI.

B noBceiHEBHOM KM3HU U IPU U3YYEHUH IPYIHX YUYEOHbBIX MPEAMETOB:

® OMpeAesATh N0 rpaduKkaM U UCIOJIb30BaTh JJIs PEILICHUS MPUKIIAIHBIX 33124
CBOMCTBA pEaJbHBIX IPOLECCOB M 3aBUCUMOCTEH, MHTEPIPETUPOBATh CBOMCTBA B
KOHTEKCTE KOHKPETHOW MTPAKTHUYECKOM 3a/1a4u.

Dnemenmol Mamemamuiecko20 aHaiuzd

® BJAJETh NOHATUAMHU: IEPBOOOPA3HAsI, HEONIPEACIECHHBIA HHTETpall,
ONIPENIECIICHHBIA NHTETPA;

® BJIAJICTh NOHATUSAMU: KPUBOJIMHEIHAS Tpanelus, KpUBOJIMHEHas purypa;
YMETh HaXOJIUTh UX IIOIA/Ib;

® [IPUMEHSATH B peuieHuu 3a1a4 popmyny Hetorona-Jleitonuiia u ee cneacTBus;
B noBceiHeBHOM KM3HU U IPU U3YYEHUH IPYTHX YUEOHBIX MPEIMETOB:

e pelaTh NPUKIAAHbIE 337a4i 0 OMOJIOTUH, PU3UKE, XUMHH, SKOHOMUKE,
CBA3aHHBIE C HCCIEJOBAHUEM XapaKTEPUCTHUK MPOLECCOB, WHTEPIPETHPOBATH
MOJIyYEHHbBIE PE3YNIbTATHI.

Ypasnenus u nepasencmea

e CBOOOJHO ONEPUPOBATH MOHATUSMU: YPaBHEHNE, HEPABEHCTBO, PABHOCUJIbHBIE
YpaBHEHUS U HEPABEHCTBA, yPABHEHHE-CIICJCTBUE;

e pemiath ypaBHEHUs 3 U 4 CTENEHH, TPOOHO-PAIIMOHANIbHBIE, UPPAIMOHAIIbHbBIE

u
CTEIICHHBIE YPABHEHUS;
® [IPUMEHATH Teopembl Buera u be3y K permeHnto ypaBHEHHNI;

® BIAJETh METOJIAMH PEIICHUS TTOKA3aTeIbHBIX U JOTaPU(PMUYECKUX YPABHCHHM
Y HEPABEHCTB;

® [OHMMaTh U TMPUMEHSATH TEOPEMbl O PABHOCWJIBHOCTH YypaBHEHUU W

HEpPABEHCTB;

® BBINIOJIHATH PABHOCUJIbHBIE MPE0Opa30BaHus IPU PEIICHUN YPaBHEHUN U
HEPaBEHCTB;

® BIJIAJICTh METOAAMU JOKA3aTEIbCTBA HEPABEHCTB;

® pellaTh YPaBHEHUS B LIEJIBIX YHUCIIAX;

® n300paxkaTh HA IMJIOCKOCTH MHOKECTBA PEIICHUIN YpaBHEHUN U HEPABEHCTB C



IBYMSI IEPEMEHHBIMH.
B noBce/1HeBHOM KU3HU U IPU U3YYECHHUU JIPYTUX YUCOHBIX TPEIMETOB:

® ICIOJIb30BAaTh YPABHEHUS U HEPABEHCTBA MPU PEUICHUH 3a7a4 Ha APYTUX
y4eOHBIX MpeaMETax;

® yMETbh OLICHUBATH U UHTEPIPETUPOBATH NOJIYYEHHBIN PE3YIIbTAT;

® ICIOJIb30BAaTh YPABHEHUS U HEPABEHCTBA KaK MAaTEMAaTUYECKUE MOJEIH IS
ONMCAHHUs PEABHBIX CUTyalluld U 3aBUCUMOCTEM.
dnemenmovl meopuu MHOINCECNE U MAMEMAMUYECKOU TO2UKU

® CBOOOJIHO ONEPUPOBATH MOHITUIMU: KOHEYHOE MHOXKECTBO, JIEMEHT
MHOJKECTBa, IMOJMHOXKECTBO, NEPECeYCHHEe M OOBEIUHEHHUE MHOXKECTB, UYHCIIOBBIC
MHOKECTBA HAa KOOPJAUHATHOUN MPSIMOM;

® HaxOJHUTh MEpeceYeHNE U 00bETUHEHNE MHOKECTB, ITPEICTABICHHBIX
rpaguyecKu Ha YUCIOBOM MPAMON;

® CTPOUTH HA YHCIIOBOM IIPSMOU ITOJMHOXKECTBO YUCIOBOTO MHOXKECTBA,;

® 33]1aBaThb MHOXKECTBA IIEPEUYNCICHUEM U XAPAKTEPUCTUYECKUM CBOUCTBOM;

® [IPOBOJIUTH JOKA3ATEJbHbIE PACCYKACHUS AJI1 0O0CHOBAHUS UCTUHHBIX U
JIOKHBIX YTBEPKICHUN.
B noBceiHEBHOM KM3HU U IPU U3YYEHUH IPYTUX YYEOHBIX MPEAMETOB:

® JCIOJIB30BaTh YHCIOBbIE MHOXKECTBA HA KOOPAMHATHOU IPSIMOM JJIs1 ONIUCAHUSA
peaNbHBIX NPOLECCOB U SIBJICHUN;

® [IPOBOJUTH JIOTUUECKUE PACCYKACHUSA B CUTYalUsIX [TOBCEIHEBHOW KU3HU.
Cmamucmuxa u meopusi eposimHoCcmel, 102UKa U KOMOUHAMOPUKA

® UMETh MPEJCTaBICHHE 00 OCHOBAX TEOPUH BEPOSITHOCTEH;

® WMETh MPEJCTABICHUE O TUCKPETHBIX U HEMPEPHIBHBIX CITyYalHBIX
BEITMYMHAX U 00 UX pacTIpeeICHUIX, O HE3aBUCUMOCTH CIyYalHbIX BEJTNYNH;

® UMETh MPEACTABICHUE O MAaTEMAaTHYECKOM OKHIAaHUH U JTUCTICPCHH
CJIIy4YalHbIX BEJINYNH;

® UMETh MPEJCTABICHUE O HOPMAJILHOM pacIipe/IeJICHUU U MIpUMepax
HOPMAJIBHO PACTIPEICIICHHBIX CIIYYaiHBIX BEINYHH;

® T[IOHUMATh CyTh 3aKOHA OOJILIITUX YMCET U BRLIOOPOYHOTO METO/1a U3MEPCHUS
BEPOSITHOCTEM;

® YUTaTh, COMOCTABIIATH, CPABHUBATH, HHTEPIPETUPOBATH B ITPOCTHIX CIydasx
peanbHbBIe JaHHBIC, TIPEICTaBICHHBIC B BHJIEC TaOJHUII, UarpaMM, IpaduKoB.
B mioBce1HEBHOM KU3HU U IPU U3YYESHUHU IPYTUX IPEIMETOB:

® BBIYHUCIISITH, OIICHUBATh U CPAaBHUBATh BEPOSITHOCTH COOBITHI B peallbHOM
JKW3HH;

e BBIOMPATH MOJXOJAIINE METOIBI MPEICTABICHUS U 00paOOTKH TaHHBIX.
Texcmosvie 3a0a4u

® pelaTh TEKCTOBBIE 33/1a4M PA3HBIX THUIIOB IMOBBIIICHHOW TPYAHOCTH;

® AHATM3HUPOBATH yCIOBUE 3a1auu. ONUCHIBATh PEATbHBIE CUTYAIUH C TIOMOIIBIO
MaTEeMaTHUUYECKUX MOJICIICH;

® T[IOHWMATh W UCIOJIb30BATh JJISA PEIICHHUS 3aa9 HHPOPMAIIUIO,




NpPEJCTaBJICHHYI0O B BHJE TEKCTOBOM H CHMBOJIBHOM 3allUCH, CXE€M, TaOJHIL,
auarpamm, rpaukoB, pUCYHKOB;

® JIEeCTBOBATH IO AJITOPUTMY, COAEPKALLIEMYCS B YCIIOBUU 33]]auu;

® LCIIOJIB30BATh JOTUYECKUE PACCYKIAEHUS IPU PELICHUU 3a/1a4;

® AHAJIU3UPOBATH U UHTEPIPETUPOBATH PE3YIbTATH B KOHTEKCTE YCIOBUS
3a/1a4uM, BEIOMPATh PEIICHUS, HE TPOTHBOPEYAIIUE KOHTEKCTY;

e pelaTh 337a4M, CBI3aHHBIC C JOJEBBIM YYaCTHEM BO BIAJCHUH (DUPMOIA,
MpEANPUATHEM, HEBUKUMOCTBIO;

e pemarh 337a4M Ha MIPOCThIE IPOLEHTHI (CUCTEMbI CKHJIOK, KOMUCCHH) U Ha
BBIUMCJIEHUE CJOXKHBIX IPOLEHTOB B PA3IMYHBIX CXEMaX BKIJIAJOB, KPEIUTOB HU
UIIOTEK;

® TIEPEBOJUTH NPU PEUICHUU 3a]1a4K UH(DOPMAILINIO U3 OJHOU (POPMBI B IPYTYIO,
UCIIOJNIb3Ysl IPU HEOOXOANMMOCTH CXEMBI, TAOIHIIbI, AUArPAMMBI, TPaUKH.

B noBce1HeBHOM KU3HU U TPU U3YYECHHUH JIPYTUX MPEIMETOB:

e pemarh NPAKTUYECKUE 33]a4M, BO3HUKAIOIINE B CHTYallUsIX [IOBCEIHEBHOM

KU3HH.
Jlisi pa3sBUTHA MBbILUIEHWS, HCIOJb30BAHUSA B IOBCEAHEBHON KHU3HU H
o0ecrieyeHUs]  BO3MOKHOCTH  YCHEIIHOIO0  MNPOJOJIKeHHs1  00pa3oBaHuUs
BBIIIYCKHUK MOJYYUT BO3MOKHOCTh HayunThes B 10-11 kiaccax:
Heticmeumenvhuvie uucna u 8bipadxcenus

e CBOOOJHO ONEPUPOBATH UUCIOBBIMU MHOYKECTBAMU MPU PELICHUH 3a/1a4;

® UMETh 0a30BbIC MPECTABICHUS O MHOKECTBE KOMITJIEKCHBIX YUCET;

® TI0JIb30BAThCS OLICHKOW U MPUKUJKOHN MPU MPAKTUYECKUX PACUETaX;

® [PUMEHSTH NPU PEUICHUH 3a/1a4 NPOCTENIe PYHKIIUU KOMITJIEKCHOM
MIEpPEMEHHOM KaK T€OMETPUUCCKHE MTPEe0Opa30BaHMS;

® [IPUMECHSTH MMPU PEIICHUH 3a1a9 OCHOBHYIO TEOPEMY ajreOphl;

® [PUMEHSATH TMPH PEIICHUWU 33a4a4 LEJOYHUCICHHBIE W  1EJTO3HAYHBIE

MHOTOYJICHBI;

® BJAJECTh NOHATUSIMH KIIPUBOJMUMBIE U HETPUBOAUMBIC MHOTOUYJIEHBD) U
MIPUMEHATH UX MIPU PEUICHUU 3a7a4.
Dyuxyuu

® BJAJECTh NOHATHEM ACUMIITOTHI U YMETh HAXOJUTh BEPTUKAJIbHBIC,
TOPU30HTAIBHBIC M HAKJIOHHBIE ACHMITTOTHI;

® TIPUMEHATH METObI PEIICHHS (YHKIIMOHATBHBIX YPABHCHU U HEPABEHCTB.
Dnemenmovt Mmamemamu4ecko2o aHaiuzd

® OIEpUPOBATH MOHITHEM «IIEPBOOOpA3HAsH) MIPHU PEIICHUU 3a]1ay;

® BBIYUCIIATH MPOU3BOAHYIO OJTHOUJICHA, MHOTOWIEHA, KBaJPATHOTO KOPHS,
MPOU3BOJHYIO CYMMY (DYHKIIMIA;

® OBJAJCTh OCHOBHBIMU CBeJieHUsIMU 00 nHTeTpaie HeroToHa-JIeliOnuma u ero
MPUMEHEHNH;

® BBIUKCIIATH C IOMOIIBbIO HHTETpaa 00bEMbI TEJT BpaIlleHHS.
Ypasnenus u nepasencmea



e CBOOOAHO OMpPEAEATH TUI U BHIOUPATh METOJ PEIICHUS MTOKA3aTeIbHbIX U
Jorapu(MHUUECKUX  ypaBHEHMH W HEPaBEHCTB,  HPPAIHOHAIBHBIX  H
TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB;

e CBOOOAHO pelIaTh CUCTEMbI IMHEHHBIX YpaBHEHHIA;

® JCIOJB30BaTh METOJ MHTEPBAJIOB I PEILICHUS HEPABEHCTB;

® pemaTh OCHOBHBIE THIIBI YPAaBHEHUI U HEPABEHCTB C IMApaMeTpamu;

e IIPUMEHSTH IPH PEIICHNHN 337124 HepaBeHcTBa Komm-Bynsxosckoro, Hencena,
bepnymnu.

Dnemenmovl meopuu MHONICECMs U MamemMamuieckou 102UKu

® OIEpUPOBATH NOHATUAMU CUYETHOIO U HECUETHOTO MHOYKECTBA;

® [IOHUMATh CyTh KOCBEHHOT'O JOKAa3aTeIbCTBA;

® [IPUMEHATH METOJ MaTEMaTU4YECKOW MHIYKIIMH JUUIS IPOBEICHUS PACCYKICHUN
Y J0Ka3aTeJIbCTB;

® HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK JJIsl ONUCAHUS PEaTbHBIX
MPOLIECCOB U SIBJICHUI.

Cmamucmuxa u meopusi 6epossmHoOCcmel, 102UKa U KOMOUHAMOPUKa

® UMETh NPEACTABICHUE O CTATUCTUYECKUX TUIIOTE3aX U IPOBEPKE
CTaTUCTUYECKOU TMITOTE3BI, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE 3HAYUMOCTH;

® UMETh IIPEACTABICHUE O CBSI3U SMIIMPUYECKUX U TEOPETUUECKUX
pacnpeaeneHui.

Texcmogvie 3a0auu

e pemarh 337a4y pa3HbIX TUIIOB, B TOM YHCJIE 33/1a4¥ NOBBIIIEHHON TPYAHOCTH;

® BbIOMPATHh ONTUMAIILHBIN METOJI pEILICHU 3aJa4l, paccCMaTpHUBas pa3IMuHbIE
METOBL;

® CTPOWUTH MOJENb PELICHUS 33]1a4H, IPOBOJANUTH JI0KA3aTEIbHBIE PACCYKICHUS;

e pemarh 3adadd, TpeOyromme nepedopa BapUaHTOB, MPOBEPKH YCIOBUH,

BBIOOpA
ONTHUMAJIBHOTO PE3YNbTaTa;
® aHANM3MPOBAaTh M HWHTEPIPETHPOBATH PE3YJbTAThl B KOHTEKCTE YCJIOBHS
3aJ1a4H,
BBIOMPATH PEIICHUS], HE MPOTUBOPEYAINE KOHTEKCTY;

® [IePEBOAUTH MPHU PEIICHUH 3aa4l UH(DOPMAIUIO U3 OJHOU (OPMBI B APYTYIO,
UCIIOJNIb3Ysl IPU HEOOXOAMMOCTH CXEMBI, TaOIUIIbI, Tpa(UKU, AUATPAMMBI.

JIJ151 yCcnenHoro npoaoJkeHnusi 00pa3oBaHus MO CENHAJIbHOCTAM, CBS3aHHBIM C
NPUKJIATHBIM HCIOJIb30BAHNEM MATEMATHKH BbIITYCKHUK HAYYUTCSH:
T'eomempus

® BJIAJICTh TEOMETPUUYECKUMU MOHATUSIMU MIPU PEILICHUH 33]1a4 U MPOBEJICHUHU
MaTE€MaTUYECKUX PACCYXKIACHUM;

® CaMOCTOSITEJIBHO (JOPMYJIUPOBATH ONPEAEIICHUS T€OMETPUUECKUX (pUryp,
BBIIBUTATh TUIIOTE3bl O HOBBIX CBOMCTBAX M MPHU3HAKAaX N€OMETPUYECKUX (GUTYD U
00OCHOBBIBaTh MM OMPOBEPTaTh MX, 0000IIATh WM KOHKPETU3UPOBATH PE3YJIbTAaThI



Ha HOBBIE KJIACCHI (PUTYp, MTPOBOAUTH B HECIOXKHBIX CITydasix KIaCCHPHUKALUIO GUTYD
0 Pa3TUYHBIM OCHOBAHMSM;

® JCCeoBaTh YEPTEKH, BKIIOUasi KOMOMHAUU QUTYp, U3BJIEKATH,
UHTEPIPETUPOBATh M MPeoOpazoBbIBaTh HHGPOPMAINIO, NPEICTABICHHYIO Ha
YepTexKax;

® pemlaTh 33Ja4u TEOMETPUUECKOTO COACPKAHU, B TOM UHCJIE B CUTYalIHsIX,
KOTJ[a aJiTOPUTM PELICHUs HE CIEAYET SIBHO U3 YCIOBHSI, BBIIOIHATH HEOOXOAUMBIE
JUIA peUIeHHs] 3aJlayd JOTMOJHUTENbHBIE MOCTPOCHUS, HCCIEA0BAaTh BO3MOXKHOCTD
MPUMEHEHHUS TeopeM U POpMyJ 7Sl peLIeHHs 3a/1a4;

e yMeTh (HOPMYITHPOBATh U JJOKA3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

® BJAJETh NOHATUAMU CTEPEOMETPUU: MIPU3Ma, NTapaIeNIENUIIE], TUpaMH/Ia,
TeTpa’ip;

® UMETh MPEACTABICHUE 00 aKCHOMAaX CTEPEOMETPHUH H CICACTBUAX U3 HUX U
YMETb IPUMEHSTh UX NPU PELICHUH 33/1a4;

® yYMETb CTPOUTH CEUEHHUSI MHOTOTPAHHUKOB C MCIIOJIB30BAHUEM PA3IINIHBIX
METOJIOB, B TOM UHCJIE METO/1A CJIEIOB;

® UMETh NPEACTABICHUE O CKPEIIUBAIOIIMNXCS IPSIMBIX B IPOCTPAHCTBE U YMETh
HAXOIHUTh YTOJI U PACCTOSTHUE MEKTY HUMHU;

® TPUMEHATH TEOPEMBbl O TApaUIeTbHOCTH TMPSAMBIX M IJIOCKOCTEH B

POCTPAHCTBE

IIpH PEIICHUH 3a7a4;

® yMETh MPUMEHSThH MMapalljieIbHOE MPOSKTUPOBAHUE JIJIsl H300paskeHus: QUTyp;

® yMETb IPUMEHSTh NEPIEHAUKYIISIPHOCTH MPSMOI U MIIOCKOCTH MPU PELIEHUH
3ajady;

® BJAJETh NOHITUSIMH OPTOTOHAIIBLHOTO MPOEKTUPOBAHUS, HAKIIOHHBIX U X
MPOEKIUN, YMETh NPHUMEHATH TEOPEMY O TpeX MEPIeHIUKYIApax MpU pEHIeHUU
3ajay;

® BJA/ETh MOHITUAMH PACCTOSHUS MEXITy PUTypaMu B TPOCTPAHCTBE, OOIIETO
NEPIEeHIUKYIApa JBYX CKPEUIMBAIOUIMXCA MPSMBIX M YMETh NPUMEHSATh UX NpHU
pEIICHUH 3a]1aY;

® BJAJETh MOHITHEM yTia MEXKIY MPSIMON U TUIOCKOCTHIO M YMETh MPUMEHSITh X
IpU PEIICHUH 3a7ay;

® BJAJETh NOHITUIMHM JBYTPAHHOIO yIJia, yIia MEXIY IIIOCKOCTSAMH,
NEPICHIUKYISAPHBIX TUIOCKOCTEH U YMETh IPUMEHSATDH WX MPH PEIICHUH 33]1a4,

® BJAJETh MOHITUSIMH MIPU3MBI, TApAJUICIEIUIIEIa U IPUMEHSATh CBOMCTBA
napajuiesienune1a mpyu pelieHny 3a1ay;

® BJAJETh MOHITHEM MPSIMOYTOJBHOTO TapaUIeNIeNUIeIa U IPUMEHATh €ro pu
pEIIeHUH 3a]1a4;

® BJA/ETh NOHATUAMHU MUPAMHUJIBI, BUJOB MHUPAMUJ, FJIEMEHTOB MPAaBUIHLHON
NUpaMUJIbl U YMETh IPUMEHSTh UX MIPU PEUICHUH 3a7ay;

® UMETh NPEACTaBICHNUE O MPABUIBHBIX MHOTOTPAaHHUKAX;

® BJIAaACTh IIOHATHCM ILIOINAAN HOBerHOCTeﬁ MHOT'OI'PaHHHUKOB U YMCTb



MIPUMEHSITH €ro MPU PEUICHUH 3a/1ay;
® BIJIQJICTh NOHATUAMMU TEJIA BPALICHUS, CEUCHHE LIWIMHAPA, KOHYCa, apa u
chepsl 1 yMETh TPUMEHSTh UX MPU PEIICHUH 33/1a4;
® BJIQJICTh NOHSATHUEM KACATEIbHBIX MPSIMBIX U INIOCKOCTEH U YMETh IPUMEHSITh
€ro Mpu peuICHNH 3a/ayY;
® UMETh IPEJACTABICHUE O BIHCAHHBIX W OIMNHUCAHHBIX cdepax U yMETh
IPUMEHSITh
UX MPH PELICHUH 33]aY;
® BIAJETh NOHATUSAMU 00BbEeMa, 00bEMOB MHOTOIPAHHUKOB, TEJI BpAILlIEHUS U
MIPUMEHSTh UX TIPU PEILICHUU 3a]1ay;
® UMETh MPEICTABICHUE O pa3BEepTKE UWIMHIApPAa M KOHycCa, IUIOWAIN
MOBEPXHOCTH
IWJIMH]IPA U KOHYCa U YMETh PUMEHSTH €T0 IIPU PEIICHUH 33]1a4;
® UMETh MpEJCTaBlIeHUE O IUIomMAaab chepbl M yMETh MPUMEHSATH €ro MpH
pelIeHuH
3a/ad;
® yMETh pellaTh 3a/1a4i Ha KOMOWHAIIMY MHOTOI'PAaHHUKOB U TEJl BPAIICHMUS;
® UMETh NPEACTABICHUE O MOJ00MHU B IPOCTPAHCTBE U YMETh peIIaTh 3aJ1a4l Ha
OTHOIIIEHUE 00BEMOB U TUIOLIAICH MOBEPXHOCTEH MOJOOHBIX PUryp;
B noBceHEeBHOM KM3HU U NIPU U3YYECHHUU IPYTHUX MPEIMETOB:
® COCTaBJISITh C UCIIOJIb30BAHUEM CBOMCTB T€OMETPUUECKUX (PUTYD
MaTeMaTUYECKUE MOJIEIU MPU PEIICHUH 33/1a4 IPAKTUYECKOTO XapaKTepa U 3a7ayd U3
CMEKHBIX JUCLMIUIMH, UCCIEAOBATh IMOJYYEHHBIE MOJEIA W HHTEPIPETHPOBATH
pe3ynbTar.
Bexmopul u koopounamul 6 npocmpancmee
® BJIQJICTh NOHATUAMH BEKTOPOB U UX KOOPAUHAT;

® yYMETb BBINOJIHATH ONEPAIMU HAJl BEKTOPAMU;

® CIOJIB30BaTh CKAJISPHOE IIPOU3BEICHUE BEKTOPOB IIPU PELICHUH 3a/aY;

® [IPUMEHATH YpPaBHEHHUE TUIOCKOCTH, (POPMYITY PACCTOSHUS MEKIY TOUKAMH,
ypaBHeHUE c(hephl IPU PEIICHUHU 3a/1ay;

® [PUMEHATH BEKTOPBI U METOJ KOOPAWHAT B MPOCTPAHCTBE MPH PEILICHUU 3a1a4.
Hcmopus u memoOsvr mamemamuxu

® UMETh MNPEACTABICHUE O BKJAJAE BBIAAIOIIMXCA MATEMATUKOB B PAa3BUTHUE

HayKH;

® [IOHMMAaTh POJIb MATEMATHKH B pa3BUTHU Poccuu;

® ICIOJIb30BAaTh OCHOBHBIE METO/IbI JOKA3aTEIbCTBA, IPOBOAUTH JOKA3aTEIBCTBO
Y BBITIOJIHATDH OIIPOBEPKEHUE;

® [PUMEHATH OCHOBHBIE METO/IbI PEIICHUSI MATEMAaTUYECKHUX 3a7a4.
JUJIs1 yCIIeIHOr0 NMPOAO0JIAKEeHUsI 00Pa30BaHUS MO0 CNIENHATBbHOCTSAM, CBA3aHHBIM C
NPUKJIAAHBIM  HCHOJb30BAHHEM  MAaTEeMATHKH  BBINYCKHMK  TOJIyYHT

BO3MOKHOCTb HAYYUTHCH:
I'eomempus



® KMETh MPEJCTABIICHHE O TeopeMe Dilepa;
® yMETh MPUMEHATH IS DPEIICHHS 3a/ad CBOWCTBA IUIOCKMX M JIBYTPAHHBIX
YTJIOB;
® BIAJETh MOHATHEM MEPIICHIUKYISIPHOTO CEUCHHS MPU3MBI U YMETh IPUMEHSITh
€ro MpH peuIeHuy 3aj1ay;
® UMETh NPEACTABICHUE O Pa3BEPTKE MHOTOTPAHHUKA;
® UMETh NPEACTABICHNE O KOHUYECKUX CEUCHUSX;
® UMETh NPEACTaBICHUE O Kacaroumxcs cepax 1 KOMOMHAIIMU TEJ BPAILCHUS U
YMETh IPUMEHSTH €ro TP PEIICHUH 3a]1a4;
® TPUMEHATH MpPU pEHIeHHH 3a7ad (QOpMYJTy pacCTOSHUS OT TOYKU [0
IUIOCKOCTH;
® BJAJETh Pa3HBIMU CIIOCOOAMH 3a/IaHUs IPSIMON YPABHEHUSIMHU U YMETh
MIPUMEHSTD UX TIPU PEIICHUH 3a1a9;
® TPUMEHATH MPH PEIICHUH 3a7a4d U JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIA METO/T
u
METO]T KOOPAMHAT;
® TpUMEHATH GOPMYIBI 00BEMOB MPSMOYTOJIBHOTO MapayIeenuneaa, MPU3MbI
u
MUPAMHUJIBL, TETPAdApa IPU PEIICHUH 3aa4;
® TIPUMEHATH TEOPEMBI 00 OTHOIICHUSIX 00HEMOB MIPH PEIICHUH 33]1aY;
® T[IPUMEHATH UHTETPAJI JJI BBIYUCICHUS OOBEMOB U TTIOBEPXHOCTEH Tl
BpAIlleHNs, BEIYMCICHUS 00beMa IIapoBOTo CIIOS;
® UMETh NPEJACTaBICHHE O [JIBMKCHHUSIX B TPOCTPAHCTBE: MapauIeTbHOM
nepeHoce,
CUMMETPUU OTHOCUTEIIbHO IUIOCKOCTH, IIEHTPAJIbHON CHUMMETPUH, TIOBOPOTE
OTHOCHUTENBHO MPSIMO;
® UMETh MPEACTaBICHUE O MJIOMIAU OPTOTOHAIBHOM MPOEKIINU;
® UMETh MPEJCTABIICHHUE O MPEOOPA30BAHUM TOI00US;
® yMETh IPUMEHSTH (HOPMYJIIBI 0OHEMOB MPHU PEIICHUH 3a/1a4.
Bexmopul u koopounamsi 6 npocmpancmee
® HAXOAWTHh 00bEM MapasuIeNenueia U TETPadApa, 3aJaHHBIX KOOPAMHATAMU
CBOUX BEPIIINH;
® 33/1aBaTh MPSMYIO B TIPOCTPAHCTRBE;
® HAXOAWUTh PACCTOSHUE OT TOYKHU JO IVIOCKOCTH B CUCTEME KOOPAMHAT;
® HaxOJWTh PACCTOSTHUEC MKy CKPEITUBAIOIIUMHUCS TPSIMBIMH, 3aIaHHBIMU B
CUCTEME KOOpJUHAT.
Hcmopus u memoOwvr mamemamuxu
® TPUMEHATH MaTEMaTHUYECKHUE 3HAHUA K HUCCIIETOBAHUIO OKPYKAIOIIET0 MUpa
(MonenupoBaHue PU3NYECKUX POLIECCOB, 33Ja4l SKOHOMUKH ).
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JlencTBUTENBHBIC YUCTIA

HarypanbHple w© wnensle 4Yucia, panMOHAJIBHBIC YHCIA, HWPPALMOHAIBHBIE YHUCIA,
MHO>XECTBO  JCUCTBUTENBHBIX YHCEJN, MOJYJIb JCHUCTBUTEIBHOTO YHUCJIA, METOJ
MAaTEMATUYECKON MHIYKIUU

Yucnosble GpyHKIUA

Oyukuuu. OOnacTe oONpeneNeHuss M MHOXECTBO 3HaueHud. [paduk QPyHKUIUU.
[Toctpoenue rpadukoB (QyHKUMM, 3aJaHHBIX pa3IUyHbIMU criocobamu. CBoiicTBa
(YHKIMI: MOHOTOHHOCTb, YE€THOCTb M HEYETHOCTb, MEPUOJUYHOCTH, OTPAHUUYEHHOCTb.
[IpoMexyTku Bo3pacTaHusi U yObIBaHUS, HauOOJbIlIEE U HAaUMEHbIIEE 3HAUCHUS, TOUKH
KCTpeMyMa  (JIOKaJbHOTO MAakCMMyMa W MHUHHMyMa). Boimyknocts  QyHKUuU.
I'padnueckas unrepnperanus. [Ipumepsl (yHKIIMOHAIBHBIX 3aBHUCHUMOCTEH B peaibHbIX
npoueccax u apieHusAx. CrnoxHas QyHKIUs (KoMo3uuust pyHkiuii). Bzaumuo obpatHsie
¢byaknuu. O6macTh ompeneneHrus W o0JacTh 3HaueHUW oOpaTHOM ¢yHkiuu. ['padux
oOpatHoil (ynkiuu. Haxoxnenue QyHkiuu, oOpaTHOW naHHOUM. TpuroHoMmerpuyeckue
(yHKUMU, X CBOMCTBA U TpadUKu, NEPUOANYHOCTh, OCHOBHOM nepuoj. [IpeoOpazoBanue
rpauKoB: MapavieIbHbIM MEPEHOC, CHMMETPUS OTHOCUTENIBHO MPSIMOM Y=X, pacTsLKEHHE
Y CXKaTHeE BJIOJb OCEN KOOPAUHAT

Tpuronomerpruyeckne QyHKIUU

YucnoBasi OKPYKHOCTh, YUCIIOBasi OKPYKHOCTh Ha KOOPAWHATHON IJIOCKOCTH, CHHYC H
KOCHMHYC, TAaHT€HC H KOTAaHT€HC, TPUTOHOMETPHUUYECKHE YHCIOBOTO apryMeHTa,
TPUTOHOMETPUUYECKHE (PYHKIIMU YIJIOBOIO apryMeHTa, (QYHKIHMH Y=SINX, Yy=COSX, HX
cBOlcTBa W Tpaduku, moctpoeHune rpaduka ¢ynkiuu y=mf(X), moctpoenue rpaduka
¢ynkun y=f(kx), rpagux rapmMoHuueckoro kosiebaHus, (QYHKIHU Y=tgX, y=ctgx, HuXx
CBONCTBA U rpaduiku, OOpaTHBIC TPUTOHOMETPUUYECKHE (PYHKITUHU, X CBOMCTBA U TpaduKy.

Tpuronomerpuueckue
ypaBHEHUS

IIpocrenimme TPUTOHOMETPUYECKUE YPAaBHEHUS M HEPABEHCTBA, METOJbl PEIICHUS
TPUTOHOMETPUYECKNUX YPABHEHUM

[IpeoOpazoBanue
TPUTOHOMETPUUYECKUX

OcHOBHBIE TPUTOHOMETpUUYECKUE TOXkAecTBA. Popmyiibl npuBeAcHUsa. CHHYC, KOCUHYC H
TAHI€HC CYMMBblI M Pa3HOCTH ABYX YrioB. CMHYC M KOCHHYC JBOWHOro yria. @opMmyJsl




BBIPAKCHUH

NnoJIOBUHHOTO yria. [IpeoOpazoBaHue CyMMBbl TPUTOHOMETPUYECKUX (YHKIUH B
POU3BEJCHUE U TMPOU3BEIACHUS B CyMMYy. BhipaskeHue TpUTOHOMETPUYECKUX (PYHKIUN
Yyepe3 TaHT€HC MOJOBUHHOTO YTJIa.

KommiekcHble yncna

KomriekcHble umciia U apI/I(bMGTI/ILIeCKI/IG orcpan HaJd HHUMH, KOMILUICKCHBIC YHCJIA U
KOOpIHAaTHAsA IINIOCKOCTb, TPUT'OHOMCTPHUYCCKAA q)opMa 3aIllMCH KOMINICKCHOI'O 4HCJIa,
KOMIUICKCHBIC YHCJIa WM KBaAPATHBIC YPABHCHHA, BO3BCACHUC KOMILICKCHOI'O 4YHCIIA B
CTCIICHb, N3BJICUCHHC KBAJI[PATHOI'O KOPHS M3 KOMIIJICKCHOI'O YHCJIa

[IponsBonnas

[TonsiTue o HenmpepbIBHOCTU (PYyHKUMU. OCHOBHBIE TEOPEMBI O HEMPEPBHIBHBIX (YHKLIHSIX.
[TonsiTue 0 Npon3BoIHON (HYHKIMH, PUINUECKUA U TEOMETPUUECKHI CMBICI TPOU3BOJIHOM.
VYpaBHeHue kacatenbHO K Tpaduky GyHkuuu. IIpou3BoAHBIE CYMMBI, Pa3HOCTH,
npousBeleHusT M 4YacTHOro. [lpousBojHble 3yeMeHTapHbIX (yHKkuui. Ilpou3sBoaHbIe
CIIOXKHOM W oOpatHoM (QyHkiui. Bropas npousBojHas. [IpuMeHeHune NpOM3BOIHON K
UCCIIEIOBAaHUIO (YHKIMI M MOCTpoeHuto rpadukos. Vcnosb30BaHrne MPOU3BOAHBIX IpU
pELICHNN YpaBHEHUI U HEPAaBEHCTB, TEKCTOBBIX, (PU3MUECKUX M I€OMETPUUECKUX 3ajad,
HaxXOoXJI€HUM HauOOJNBIIMX U HAaUMEHbLIMX 3HayeHWil. I[Ipumepsl ucnosb30BaHuUs
IIPOM3BOJHOM JUIsI HAXOXKACHUs HAWIYYIIEro pPEUIeHUs B IPUKIAJAHBIX 3aJadax.
Haxoxxnenue ckopocTu s mporiecca, 3aliaHHoro Qopmynoi unu rpadgukom. Bropas
IPOU3BOIHAS U €€ (PU3NUYECKUI CMBICI.

11 xkiaace

MHorouJjieHbl

ApudmMernueckue onepalydyd HaJl MHOTOYJIEHAMU OT OJHOW TMEPEMEHHOM, Pa3lloKEeHHE
MHOTOWICHOB Ha MHOXKHUTEJM, MHOTOWIEHbI OT HECKOJIbKMX IEPEMEHHBIX, YpaBHEHUS
BBICIIMX CTEIICHEN

Crenenn u kopHH. CTENEHHbIC
byHKIIAN

[lousTe KopHA N-0if CTemeHH W3 JelCTBUTENbHOro uucia. MyHkius y = Vx, ux
cBoiictBa M rpadpuku. CBoiicTBa KOpHs N-oM crenenu. [IpeoOpa3zoBaHue BbIpaKEHUH,
cozepxaimx paaukaisl. CTENeHb ¢ palMOHAIBHBIM [TOKa3aTesleM U ee cBoicTBa. [loHsTHe
O CTENEHW C JICUCTBUTENIBHBIM IOKa3aTeneM. CBONCTBA CTENEHH C JIEWCTBUTEIBHBIM
nokasarenieM. CteneHHble QYHKIMK, UX CBOMCTBA U TpaduKu

[Toka3zarenbHas u
norapudmMuyueckas QyHKIUN

Oynkiuu. O6acTh onpeneneHus 1 MHOKecTBa 3HaueHui. ['paduk ¢pynkiuu. [loctpoenue
rpa@ukoB  (QYHKIMH, 3aJaHHBIX pa3IU4YHbIMA  criocoOamu. CBolcTBa  (DYHKIUU:




MOHOTOHHOCTb, YETHOCTh U HEYETHOCTb, NMEPUOJIUYHOCTH, OTPAHUYEHHOCTh. [IpoMexyTKH
BO3pacTaHusi W yObIBaHMs, HauOoOJblllee W HAaWMEHbIIIEe 3HAUYCHUS, TOUKU HKCTpEMyMma
(JlokampHOTO MakcuMyMa U MuHUMyMa). ['paduueckas wunTepnperanus. I[Ipumepsr
(GyHKIMOHATBHBIX 3aBUCHUMOCTEH B peajbHBIX Mpoueccax U sBieHusx. OOparTHas
¢bynkuus. OOnacTh omnpeaeneHuss U 00dacTh 3HadeHUM oOpaTHoM QyHkiuu. ['padukx
oOpaTtHOM ¢yHKUMU. BepTukanbHbie U TOPU3OHTAIBHBIE aCUMIITOTHI TpadukoB. ['paduku
ApooHo-nmuHerHbIX (yHKIuA. [loka3zaTenbHas QyHKIMS, €€ CBOWCTBA U Trpaduk.
[TokazarenbHbie ypaBHeHHMs. IlokasarenbHble HepaBeHCTBA. I[lonatue morapudma.
Jlorapupmuueckast ¢pyHkuus, ee cBoiictBa U rpaduk. CpoiictBa jorapupma. OCHOBHOE
norapudmuyueckoe ToxaecTBo. Jlorapupm npousBeneHus, 4acTHOTo, creneHu. [lepexon k
HOBOMY OCHOBaHMIO. JleCATUUHBIN U HaTypaibHbIN Jorapudmel, yucio €. [IpeodpazoBanue
MPOCTEHIINX BBIPAKEHUH, BKITIOYAIOIMINX apU(PMETHUECKHUE OMEpaIliy, a TAaKKe OMEPaIio
BO3BEJICHUS B CTENEHb U olepalnuio jorapudmupoBanus. Jlorapupmuueckre ypaBHEHHUs.
Jlorapupmuueckue HEPABEHCTBA. HuddepenurpoBanue NOKa3aTeIbHON U
jorapudMuyecKkor QyHKIIHUH.

[TepBooOpasnast u uHTETpa

[TepBooOpasznast u wuHTrerpan. llonstre 00 omnpeneneHHOM HHTETpaie Kak IUJIOMAIu
KpUBOJIMHEIHOM Tpanenuu. @opmyna Herotona-JlenOnuna

YpaBHEHUST M HEpPABEHCTBA.

OCHOBHBIE TIPUEMBI PEIICHUS CHUCTEM YypaBHEHUH: TMOACTAaHOBKA, ajreOpanyeckoe
CIIOKEHHUE, BBEJCHUE HOBBIX IEPEMEHHBIX. PaBHOCWIIBHOCTh YpaBHEHHI, HEPABEHCTB,
cucrteM. PemeHune mpocTeMmIMX CHCTEM YpPAaBHEHHWW C JBYMs HEM3BECTHBIMU. PelreHwue
HEPaBEHCTB C OAHOW mepemMeHHOW. Mcrmosib30BaHuWE CBOMCTB M Ipa@ukoB (yHKUMNA THU
pelIeHny ypaBHEHUN U HepaBeHCTB. MeTon uHTepBaiioB. M300paxkeHne Ha KOOPAMHATHOM
IJIOCKOCTY MHOKECTBA PELICHUN YPAaBHEHUW W HEPABEHCTB C JIBYMS NEPEMEHHBIMU U UX
cucreM. [IpuMeHeHrne MaTeMaTUYECKUX METOAOB ISl PEILICHUs COACP/KATENBHBIX 3a1a4 U3
pa3IMyYHBIX 00JlacTel HAyKM U MpakTHUKU. MHTeprperauust pe3ynbTara, y4eT pealbHbIX
OTPAHUYECHU

Cucrembl YpaBHEHUI u
HEPABEHCTB
JIEMEHTBI MaTeMaTHUYECKOU

CTaTHUCTUKH, KOMOWHATOPUKU U
TEOPUU BEPOSTHOCTEN

Cratuctuueckast 00paboTka gaHsubIX. [IpocTeiiimue BeposaTHOCTHBIE 3a1auu. CoueTaHus U
pa3menienus. @opmyna ounoma Hetotona. CiayyaiiHble COOBITHS U UX BEPOSITHOCTH.




Moayas «I'eomerpus»

Ne | Ha3BaHnmue paszaeJa Conep:kanue
10 kaace
1 | 'eomeTpus Ha MIOCKOCTH CBOICTBO OHCCEKTpHUCHl yrila TpeyroibHUKa. PelieHue TpeyroiabHUKOB. Beruncienue
OHCCeKTpHUC, MeIMaH, BBICOT, PAJANYCOB BIUCAHHON U ONMHUCAHHOW OKpYKHOCTEH. DOpMyJIbI
wiouaaM TpeyroipHuka: ¢opmyna ['epoHa, BeIpakeHHE IUIOMIATN TPEYTOJbHHUKA Yepes3
paauyc BIIMCAHHOW M OIMCAHHOW OKPYKHOCTEW. BbIuMcIiieHHEe yriioB ¢ BEPIIMHOM BHYTPH
YW BHE Kpyra, yrjia MEXIy XOpAOW M KacaTelbHOU. Teopema O MpPOM3BEIECHUN OTPE3KOB
xopa. Teopema o KacarelbHOM M cekyller. Teopema O cyMme KBaapaTOB CTOPOH M
JUaroHanen napajuiesorpaMma. BriicaHHbIE M OMCAaHHBIE MHOTOYTOJIbHUKHU. CBOWCTBA U
IIPU3HAKHA BIIMCAHHBIX U ONKMCAHHBIX MHOTOYIOJIBHMKOB. ['eoMeTpuyeckue Mecra TOYEK.
Pemenue 3a1au ¢ IOMOIIBIO TEOMETPUUYECKUX MPeoOpa30BaHUN U r€OMETPUUECKUX MECT.
Teopema YeBsl u Teopema MeHnenas. Dmurnc, runepOosia, napadona Kak reOMETpUIeCKHe
MECTa TOYEK.
2 | Beenenue. Axcuowmsl | [Tpenmer crepeomeTpun. AKCMOMBI cTepeoMeTpuu. HekoTopele clieCTBUS U3 aKCUOM
CTEPEOMETPUU U CIEACTBHUS
3 | lapamnensHOocTh  mpsiMbix U | [lapamnensHOCTh MPSAMBIX, MPSMON U MJIOCKOCTH. B3anmmHOe pacmosioskeHue IBYX MPSMBIX
TTOCKOCTEN B MPOCTPAHCTBE. YTOJI MEXIY AByMs mpsMbiMu. [TapamiensHocTh miockoctei. Terpasap
Y NIapaJuICIICTIUIEN,.
4 | IlepnieHAuKyYISIPHOCTh NPAMBIX U | [lepneHauKyIspHOCTh NPSAMOMN U MIIOCKOCTH. [lepnenanKyisp U HaKJIOHHBIE. YTOJI MEXIY
IJIOCKOCTEN IpsAMOM M IUIOCKOCTBIO. JIByrpanHbeid yroi. [lepneHIuKylIspHOCTh IIIOCKOCTEM.
TpexrpanHbii yroy. MHOTOrpaHHbIN yroJ.
5 | MHororpanHuku ITonsitue muororpannuka. [lpusma. [lupamuna. IlpaBriibHbIE MHOTOTPAaHHUKH
11 kaace
1 | BekTOphl B MPOCTPAHCTBE Ilonatue BekTOopa B mpocTtpaHcTBe. CIIOKEHHWE W BBIUWTAHME BEKTOPOB. YMHOXEHUE
BEKTOpA Ha 4ynciio. KoMIianapHbIe BEKTOPBHI.
2 | Meton KOOpPAUHAT B | [IpsamoyronbHas cuctemMa KOOpAUMHAT B IPOCTPAaHCTBE. PaccTosiHME MEXAY IBYMsI TOUKaMHU
IIPOCTPAHCTBE B pocTpaHcTBe. [[inHa BekTopa. PaBeHCTBO BEKTOPOB. CIlI0)KEHUE BEKTOPOB. Y MHOKEHHUE
BeKTOopa Ha uyncyo. Koopaunarel BekTopa. CKaIIpHOE NPOU3BENECHHE BEKTOPOB.




Hunuuap, KoHyC, map

OcHoBHbIE 37eMeHTHl cepbl U mapa. BzaumHoe pacrnonoxeHue chepbl U IUIOCKOCTH.
MHoOrorpaHHiKy, BOHCaHHbIE B cdepy. MHOrorpaHHUKH, OINHUCAHHBIE OKOJO CQEphl.
Hunuuap 1 konyc. GUrypsl BpalieHus

OO0BeEMBI TET

[Tonsitue oObeMa u ero cBoicTa. O0BbEM IMWIMHIIPA, NPIMOYTOIBHOTO Mapajuieenurena
u npusMmbl. [lpunnun Kaamsepu. O0beM mnupamuabl. O0beM KOHyca M YCEUYEHHOTO
koHyca. O0beM mapa u ero dactei. [Imomans moBepXHOCTH MHOTOTpPaHHUKA, TUITUHAPA,
KOHYCa, YCEYEeHHOro KoHyca. [1nomaap moBepXHOCTH 11apa U ero 4yacTei




TemaTnueckoe IIAHKPOBAHME
N3yuenune anreOpsl u Hauvanma aHanuza B 10 kimacce paccumTaHo Ha 34 ydyeOHbIE
Heaenu, no 4 gacoB B Henelro. Beero 136 gacos.

Ne Ha3Banue pa3aesoB u TeM Yueonble | Konrposabnsie | IIpakTnyeckue
n/n Yachbl padort padoThsI
1 IloBTOpEHME 3 - -
1.1. | IloBTOopenue mMarepuana 7-9 kiacc 3 - -
2 JlelicTBUTEIbHBIE YHCJIA 12 1 -
2.1. | HatypanbHbI€ U IIJIbIe YKClia 3 - -
2.2. | PaumonansHble yncia 1 - -
2.3. | UppaunoHaapHbIC Yncia 2 - -
2.4. | MHOX€eCTBO JEHCTBUTEIBHBIX - -
qrcen 1
2.5. | Moaynb neiiCTBUTENLHOTO YnCiIa 2 - -
2.6. | KonrponbHas pabora Nel 1 1 -
2.7. | Merox MareMaTA4ECKOM - -
WHIYKIAH 2
3 YuciaoBble yHKUMHU 9 1 -
3.1. | Onpenenenue 4UCIOBON QYHKIIUU 5 - -
U CIIOCOOBI €€ 3a/laHus
3.2. | CpoiicTBa QpyHKIUI 3 - -
3.3. | [lepunoguueckue GpyHkunu 1 - -
3.4. | OGparHas dyHKIUSA 2 - -
3.5. | KonTpoapHas padora No2 1 1 -
4 Tpuronomerpuyeckne PyHKIHH 23 1 -
4.1. | YUucnoBasi OKpYy>KHOCThb 2 - -
4.2. | YucnoBas OKpYKHOCTb Ha 5 - -
KOOPJAWHATHOM IIOCKOCTH
4.3. | Cunyc, KOCUHYC, TaHTEHC, 3 - -
KOTAHT€HC
4.4. | Tpuronomerpuueckue GpyHKIUN 5 - -
YHCIOBOr0 apryMeHTa
4.5. | Tpuronomerpuueckue GpyHKIUN 1 - -
YTJI0BOTO apryMeHTa
4.6. | ®yHKIUM y=SinX, y=COSX, HX 3 - -
CBOICTBA U TpaduKH
4.7. | KonrponpHas pabota Ne3 1 1 -
4.8. | Iloctpoenue rpaduka GyHKIHH 1 - -
y=mf(x)
4.9. | Iloctpoenue rpaduka GyHKIHH - -
_ 1
y=f(kx)
4.10. | I'paduk rapMOHUYECKOTO 1 - -
KoseOaHus
4.11. | OyHKIMH y=tgX, y=ctgX, UX 2 - -
CBOICTBA U TpaduKH
4.12. | OOpaTHBIE TPUTOHOMETPUUECKHE 3 - -
byHKIIMN
4.13. | 3auet Nel 1 - -
S) Tpuronomerpuuyeckue 10 1 -
YpPaBHeHHUs




5.1. | IIpocretimue
TPUTOHOMETPUYCCKHUE YPABHEHUS 4
U HEPaBEHCTBA
5.2. | Meronp! penieHus 4
TPUTOHOMETPUYECKHUX ypaBHEHUN
5.3. | Bauer Ne2 1
5.4. | KontposbsHas pabota Ned 1
6 IIpeodpa3oBanue 23
TPUTOHOMETPUYECKUX
YPaBHEHUil
6.1. | CuHYC U KOCHHYC CYMMBI U 3
Pa3sHOCTH apryMEHTOB
6.2. | Tanrenc cymmbl 1 pa3HOCTH 5
apryMEeHTOB
6.3. | ®opmyabl NpUBEACHUS 2
6.4. | ®opMyIbl IBOHHOTO apryMeHTa. 3
DopMyITBI TOHMKECHUS CTCTICHH
6.5. | [IpeoOGpazoBanue cymmbl
TPUTOHOMETPHUYECKUX (DYHKINH B 3
MIPOU3BEICHUE
6.6. | [IpeoOpazoBanme MPOU3BEICHUS
TPUTOHOMETPHUUECKUX (PYHKIIHI B 2
CyMMY
6.7. | IIpeoOpa3zoBaHuEe BBIpOKCHUS 1
Asinx+Bcosx k Buay Csin(x+t)
6.8. | Metonpbl perieHus 3
TPUTOHOMETPUYCCKHUX YPaBHEHUI
6.9. | 3auer Ne3 1
6.10. | KonTponbHas pabota Ne5 1
6.11. | Pemenue 3agau 2
7 KommiekcHble yucia 9
7.1. | KoMmIiekcHbIe YKclia u
apudMeTHUeCKUe onepaluy Hajl 2
HUMU
7.2. | KoMmnekcHbie yncna u 1
KOOPJIMHATHAS TUIOCKOCTh
7.3. | Tpuronomerpuueckas Gpopma 5
3aITMCH KOMIUIEKCHOTO YHCITa
7.4. | KoMIekcHbIe Yrclia 1 1
KBaJIpaTHBIC YPaBHEHUS
7.5. | Bo3BeneHne KOMIUIEKCHOTO YKClia
B cTereHb. V3Brneuenue 5
KyOMUYEeCKOTo KOpHS U3
KOMIIJIEKCHOT'O YHCIIa
7.6. | KonTpoabHas padota Ne6 1
8 IIpousBoanas 31
8.1. | YucioBsle Mociie0BaTeIbHOCTH 2
8.2. | Ipenen uucnoBoit 5
MOCJIEI0BATEIHbHOCTH
8.3. | Ilpenen byHKIMH 2
8.4. | OmpeneneHrie MPOU3BOTHOM 2




8.5. | Berunciienne nmponu3BOIHBIX 3 - -
8.6. | duddepenumpoBanue cnoxHON - -
dbyakuun. uddepennuporanue 2
o0patHOW (QyHKIUU
8.7. | YpaBHeHUE KacaTeIbHOH K 3 - -
rpaduky QyHKIIH
8.8. | 3auer No4 1 - -
8.9. | KonrpomnpHas pabora No7 1 1 -
8.10. | IlpumeHeHME MPOU3BOIHOM AJIS 3 - -
uccieoBaHus (QYHKIMH
8.11. | [loctpoenue rpaduKoB QPyHKITHI 2 - -
8.12. | IlpumeHeHME MPOU3BOTHOM AJIS - -
OTBICKaHHS HAMOOJBIINX U 4
HAMMEHBIINX 3HAUYCHHUI BEJIMYNH
8.13. | 3auer No5 1 - -
8.14. | KonTpoabHas padbora Ne8 1 1 -
8.15. | Pemienue 3amau 2 - -
9 KoMmOuHaToprka U BeposATHOCTh 7 - -
9.1. | IIpaBmsio yMHOXKEHHUSI. - -
KomMOuHaTopHbIe 3a/1a4n. 2
[lepecTanoBku 1 (hakTOpHAIIEI
9.2. | BrIOOp HECKOJBKUX 3JIE€MEHTOB. 2 - -
bunomuanbabIe KOADPUITUEHTHI
9.3. | Ciryuaiinbie COOBITHS B UX 3 - -
BEPOATHOCTH
10 | IToBTOpEHME 9 - -
Hroro: 136 8 -

N3yuyenue anreOpbl M Hauvana aHanu3a B 11 kmacce paccuutaHo Ha 34 yuyeOHbIE
HeJenH, 1o 4 gacoB B Henearo. Beero 136 yacos.

Ne Ha3sBanmue pa3neiioB u Tem Yueonbie | Konrpoabubie | IIpakTnuyeckme
n/n 4acel padot paGoThI
1 IToBTOpEHHE 4 - -
1.1. | [loBTopenue marepuana 10 knacc 4 - -
2 MHorouJieHbl 10 1 -
2.1. | MuorounaeHsl oT OJHOH 3 - -
TIepEMEHHOMN
2.2. | MHorousieHBl OT  HECKOJBbKUX 3 - -
TIepPEMEHHBIX
2.3. | YpaBHEHHUs BBICHIMX CTEEHEH 3 - -
2.4. | KonrponbHas pabora Nel 1 1 -
3 Crenenn n xopHu. CreneHHbIe 24 2 -
GyHkumnu
3.1. | IlonsaTe KOopHS N-OH CTENEHH U3 2 - -
JNEUCTBUTEIILHOTO UHCIIa
3.2. DyHKIUU Y = Vx, ux croiictBa 3 - -
rpaduKku
3.3. | CpoiicTBa KOpHS N-Oif CTENEHH 3 - -
3.4. | IIpeoOpazoBanue BBIPOKCHHH, 4 - -
COJIePKALTNX PATUKAIIBI




3.5. | KonTponbsHas pabora No2 2
3.6. | Ilonste cremeHu ¢  JOOBIM 3
palMOHAIILHBIM ITOKA3aTelIeM
3.7. | Crenennsie ¢byHKuuy, ux 4
CBOICTBA U TpadUKn
3.8. | U3Bneuenue KOpHEH u3 2
KOMILICKCHBIX YMCEeTl
3.9. | KonrponpHas pabora Ne3 1
4 INoxa3arenbHas " 33
TPUroHOMeTpHYecKasi GyHKIUH
4.1. | IlokazarenpHass  (yHKOUSA, €€ 3
CBOICTBA U TpaduK
4.2. | Iloka3arenbHbIe ypaBHEHHS 3
4.3. | IlokazaTenpHbIC HEPABEHCTBA 2
4.4. | Tloustue nmorapudma 2
4.5. | Jlorapupmuueckast ¢yHKIusA, ee 3
CBOWCTBA U TrpapuK
4.6. | KonrposbHas padora No4 2
4.7. | CoiictBa norapudmMoB 4
4.8. | Jlorapudmudeckue ypaBHEHHUS 4
4.9. | JlorapudmMuueckrie HEpaBEHCTBA 3
4.10. | duddepennupoanue 3
noKa3aTeabHON u
jgorapupmuueckor GyHKIMI
4.11. | KonTposbHas pabota Ne5 2
4.12. | Pemrenue 3agau 2
5 IlepBooGpa3Hasi u HHTErpaJ 9
5.1. | IlepBooOpa3Has U 3
HEONPEIEIECHHbIN UHTETpall
5.2. | OnpeneneHHbli HHTErpal 5
5.3. | KonTpomabHas padota Ne6 1
6 DJIEeMEeHTBI TeopHuu 10
BEpPOSITHOCTE U
MATEeMATHYeCKOH CTATHCTHKH
6.1. | BeposiTHOCTh U reoMeTpus 2
6.2. | He3aBucumsie HOBTOPEHMS 3
WCTIBITAHUHN C TByMsI UCXOJIaMHU
6.3. | Craructuueckue METOIbI 2
00paboTku nHbopMaun
6.4. | lNayccoBa kpuBasi. 3aK0H OOJBIINUX 2
qucel
6.5. | Pemenue 3agau 1
7 YpaBHeHusT M HepaBeHCTBA. 33
Cucremsl yYPaBHeHHUil u
HEpPaBEeHCTB
7.1. | PaBHOCMJIBHOCTH ypaBHEHUIT 4
7.2. | O6mwue METO/TBI pelieHus 3
ypaBHEHUU
7.3. | PaBHOCHJIBHOCTH HEPAaBEHCTB 3
7.4. | YpaBHeHHUS ¥ HEPaBEHCTBA C 3

MOAYJIAMU




7.5. | KontponbHas pabora No7 2 1 -
7.6. | YpaBHeHHUS U HEpPaBEHCTBA CO 3 - -
3HAKOM paJIKaia

7.7. | YpaBHeHHS ¥ HEPaBEHCTBA C 2 - -
JIBYMsI IIEpEMEHHBIMU

7.8. | Jloka3aTenpCTBO HEPABEHCTB 3 - -

7.9. | Cucrembl ypaBHEHHUI 4 - -

7.10. | KonTponbHast pabota Ne§ 2 1 -

7.11. | 3apauu ¢ napaMeTpamu 4 - -

8 IloBTOpEHune 13 - -

Hroro: 136 8 -

N3yuenue reometpun B 10 kacce paccuntano Ha 34 ydeOHbIe HEJENHU, 10 2 YacOB B

TemaTnuyeckoe NJIAHUPOBAHUE

Henelro. Becero 68 daca.

Ne HazBanue pa3aenoB u TeM Yueonnie | Kontpoubnbie | IIpakTuueckue
n/n yacel pador padoThI
1 I'eoMeTpus HA IVIOCKOCTH 12 - -
1.1. | Yrasl u oTpe3KH, CBSI3aHHBIE C 4 - -
OKPY>KHOCTBIO
1.2. | Pemenne TpeyroabHUKOB 4 - -
1.3. | Teopema Menenas u UeBbl 2 - -
1.4. | Dmmunc, runep6oa u napadona 2 - -
2 BBenenmne. AKCHOMBI 3 - -
CTepeOMeTPHH M CJIEACTBUS
2.1. | IIpenmeT cTepeoMeTpUH. - -
AKCHOMBI CTEPEOMETPHUH
2.2. | HekoTtopsle ciencTBUs U3 aKCHOM 2 - -
3 I[MapamienbHOCT, NPAMBIX H 17 2 -
ILIOCKOCTEl
3.1. | [TapannenbHOCTb MPSMBIX, 4 - -
PSIMOM Y TTIOCKOCTH
3.2. | BzaumHoe pacnonoxxenue - -
HPSIMBIX B IPOCTPAHCTBE. YTOJ 4
MEXY ABYMS IPSIMBIMU
3.3. | KonTponsHas pabora Nel 1 1 -
3.4. | IlapamienbHOCTh MJIOCKOCTEN 2 - -
3.5. | Terpasap m napauieeuIe 4 - -
3.6. | 3auger Nel 1 - -
3.7. | KonTpoabHas padota No2 1 1 -
4 IlepnieHAUKYISAPHOCTH NPAMBIX 17 1 -
U IUI0CKOCTel
4.1. | IlepneHAUKYIASIPHOCTH NPSAMOI U 5 - -
IJIOCKOCTH
4.2. | llepneHIUKyIsIp U HAKIOHHBIE. - -
Yroa mexay npsiMon u 6
MJIOCKOCTBIO
4.3. | JIByrpaHHblii yroi. - -
[TepneHAMKYISIPHOCTH 4
IIJIOCKOCTEMN




4.4. | 3auer Ne2 1 - -
4.5. | KonrponpHas pabora Ne3 1 1 -
5 MHOrorpaHHuKHU 14 1 -
5.1. | [lonsiTHE MHOTOIpaHHUKA. 3 - -
ITpuzma

5.2. | Nupamuna 4 - -
5.3. | IlpaBuibHBIC MHOTOTPAHHUKH 5 - -
5.4. | 3auer Ne3 1 - -
5.5. | KonrponpHas pabora Nod 1 1 -
6 IloBTOpEHMNE 5 - -
Hroro: 68 4 -

N3yuenue reometpun B 11 kacce paccuntano Ha 34 yueOHbIe HEJENHU, 10 2 YacOB B

Henemo. Becero 68 gacos.

Ne HazBanue pa3aenoB u TeM Yueonnie | Kontpoubnbie | IIpakTuueckue
n/n 4achl padort padoTsI
1 BekTOpbI B IPOCTPAHCTBE 6 - -
1.1. | IlonsaTue BEKTOpa B IPOCTPAHCTBE 1 - -
1.2. | CnoxxeHue U BBIYUTAHHE - -
BEKTOPOB 1
1.3. | YMHOXEHHE BEKTOpa Ha YUCIIO 1 - -
1.4. | KommiaHapHble BEKTOPbI 2 - -
1.5. | 3auet Nel 1 - -
2 Metoa KOOpAMHAT B 15 1 -
NPOCTPAHCTBE
2.1. | IlpsmoyrosbHas cucTemMa 5 - -
KOOpJMHAT B MTPOCTPAHCTBE
2.2. | KoopamHatel BeKTOpa 1 - -
2.3. | CBs3b MEXIY KOOPAMHATAMU 1 - -
BEKTOPOB U KOOPJMHATAMHU TOUYEK
2.4. | Ilpocreiimue 3a1a4u B 5 - -
KOOpJMHATAX
2.5. | Yroa Mexy BEKTOpaMu - -
2.6. | CxansipHOe poU3Be/ICHUE - -
BEKTOPOB
2.7. | BoruncneHue yriioB MExIy 2 -
MPSIMBIMHU U TUTOCKOCTSIMH
2.8. | JIBmxeHus 2 - -
2.9. | KonrponbHas pabora Nel 1 1 -
2.10. | 3ager No2 1 - -
3 nausap, KOHYC, ap 16 1 -
3.1. | Humuaap. [lnomaas moBEpXHOCTH 3 - -
WIHH]IpA
3.2. | Konyc. Iliomanp moBepXHOCTH 4 - -
KOHYCa
3.3. | Yceuennsiii konyc. Chepa 4 - -
3.4. | Pemrenue 3agau 3 - -
3.5. | KontponbHas pabota Ne2 1 1 -
3.6. | 3auer Ne3 1 - -
4 O0Bem Tea 17 1 -




4.1. | Iloustue ooprema. O0BEM - -

IPSMOYTOJIBHOTO 3
napaiesienue/a
4.2. | O6beM mpsiMOit MPU3MBI U 5 - -
WIMHPA
4.3. | OO6beM HaKJIOHHOW IPU3MBI 1 - -
4.4, | O6bemM nupamMuabl 2 - -
4.5. | O0Obem KoHyca 2 - -
4.6 | O6bem mapa 1 -
4.7 | OO0beM MapoBOro CETMEHTa, - -
IapPOBOTO CJI0sI, IIAPOBOTO 2
CEKTOpa
4.8. | Inmomans chepsr 1 - -
4.9. | Pemenue 3amaq 1 - -
4.10. | KonTponpHas pabota Ne3 1 1 -
4.11. | 3auer No4 1 - -
S IloBTOpEHne 14 - -
Hroro: 68 3 -

Y4yeOHO-MeTOANUYECKOE H MATEPHATbHO-TEXHHUYECKOE o0ecneueHue
1. Marepuainsl no marematvke B EquHoM KojuieKuuu nu@poBbIx

oOpazoBaTenbHbIX pecypcoB [https://math.ru/ |
2. ®enepalbHBI UHCTUTYT NeJarorudeckux uamepenuit [http:// www.fipi.ru/]
3. Oo6pazoBarenbHbIi optan «Pemry EI'D» [https://ege.sdamgia.ru/]
4. Tlopran «Poccuiickas anexkTpoHHas mikoa» [https://resh.edu.ru/]
5. KoMIUIeKT YepTeKHbIX HHCTPYMEHTOB (KIaCCHBIX U Pa31aTOYHbBIX):
JMHEWKa, TPAaHCIIOPTUD, YTOJbHUK, IUPKYJIb.
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