MMHUCTEPCTBO MPOCBEIEHUS POCCUCKON ®EJEPALIAUA

MunucrepcTBo oopazoBanusi Kuposckoii o0j1actu

PACCMOTPEHO

Ha 3acemanun IIMO
[Iporokon 1

oT «28» aBrycra 2023 1.

Kuposckas o0iactb

KOI'OAY «I'umHa3zus r. Ypxyma»

COI'NTACOBAHO YTBEPXJEHO
3am. qupektopa o YP [Tpuka3zom aupexTopa
n n
«29» aBrycra 2023 1. KOI'OAY "I'umHazus 1. Ypxyma
Ne 87-0 ot «30» aBrycra 2023 r.
MoanucaH: ®eocunartor Amutpuit Hukonaesuy
¢ e O m M J-I aTO B DN: C=RU, S=Kuposckas obnactb, L=r. Ypxym, T=[upektop, O="
KMPOBCKOE OBJTACTHOE rOCYAAPCTBEHHOE
OBLWEOBPA3OBATE/IbHOE ABTOHOMHOE YYPEXIAEHUE "
[ TMMHA3UA T. YPXKYMA™", CHUNC=06446348978,
WHH=433400354673, E=urzhum_gimns@mail.ru, G=Amutpuin
ﬂ M M T p M M Hukonaesuy, SN=®eocunatos, CN=deodunartos mutpuit
Hukonaesu4
OcHoBaHMe: 51 SBMSOCH aBTOPOM STOTO JOKyMEHTa
H M KOJ-I a e B M L‘l Mecrononoxenye: Mecto noancanus
[Lata: 2023.08.31 09:37:37+03'00
Foxit Reader Bepcus: 10.1.3

yueOHOro mpeaMera «MaTeMaTHKa
U1 ooyuaromuxces 11 kimaccos

(yriyOJieHHBIN YPOBEHbB)

r. Ypxym 2023



IosicHuTEIbHAA 3aIIUCKA
K paGoueii mporpamMme no maremMaTuke 11 kinace (MpoguILHBINA YPOBEHB).

Pabouas mporpamma 1o MaTemMaTHKe pa3paboTaHa B COOTBETCTBHH C TIPOrPaMMOM 110 MaTeMaTHKE JIJIsl 001eo0pa3oBaTeNbHBIX yupexaeHuit / Cocr.
T.A. Bypmuctposa. - M.: IIpocBemenne, 2010./ IlpenonaBanue Benércs no yueonukam: A.I.MopuakoBud. AsnreOpa v Hadaja MaTeMaTHIECKOTO
aHasnmza 10 — 11. kimacc Yactp 1.YueOuuk M.: Muemosuna, 2009r. A.I''MopakoBuu Anredpa u Hayana matemaruueckoro aHanuza 10 — 11. Yacts
2. 3amaunnk YueOHuk M.: Muemo3una, 2019. JI.C AranacsH, B,®. Byry3os, C.b. Kagomies u np.- ['eomerpust, 10-11: yueb. mist obmeobpa3oBa-
TENBHBIX yupexaenuit/ 16-e uza.- M.: [lpocsemenue, 2009.
[Iporpamma paccurTaHa Ha 5 4acOB B HENEJIO U COOTBETCTBYET CTAHAAPTy MATE€MaTHYECKOTO 0Opa3oBaHMs M OIEHKE KadyecTBa MOJrOTOBKHU yda-
nuxcs (COOpHUK HOPMATHBHBIX JOKyMeHTOB. Maremaruka. / Coct. 3.J1. nenpos, A.I'. Apkanbes. — M. : [Ipoda, 2004).
YpoBeHb u3ydeHus: — 0a30BbI.
[Iporpamma paccunTana Ha 5 9acoB B HEETIO U COOTBETCTBYET CTAHIAAPTY MaTEMaTHIECKOTO 00pa30BaHUs U OI[EHKE KaueCTBa IMOATOTOBKH yJaImuXxcs (COOpHHUK
HOPMAaTHUBHBIX T0KyMeHTOB. MaTtemaruka. / Coct. D.J1. {uenpos, A.I'. Apkaases. — M. : [Ipoda, 2004).
N3yuenue kypca MaTeMaTHKU HAMPABIECHO HA PEAIU3ALUIO CIEIYONIUX LEIeH:
- q)OpMHpOBaHI/Ie Hpe}ICTaBHeHI/II‘/‘I 0 MaTEMATUKE KaK YHUBCPCAJIIBHOM A3BIKC HAyKH, CPEACTBE MOJACIIMPOBAHUSA SIBJICHUHN 1 IIpOLECCOB, 00 niaedax u Mmeroagax
MaTeMaTuKU;
— OBJIaACHHC CHCTEMOM MaTeMaTHUYCCKUX 3HAHUH U yMeHHﬁ, HCO6XOI[I/IMBIX IJId IPUMEHECHUSA B HpaKTH‘IeCKOﬁ JACATCIIBHOCTH, U3YUCHUA CMCEKHBIX JUCHH-
TTHH, TIPOAODKEHHS 00pa30BaHMS;
— Pa3BUTHUC TaKHUX Ka4YC€CTB JIMYHOCTHU, KAK SACHOCTb WU TOYHOCTH MBICIIH, JIOTUYCCKOC MBLIINIJICHHUE, ITPOCTPAHCTBCHHOC BOO6pa)KeHI/Ie, AIITOpUTMUY CCKast
KyJbTypa, UHTYUIUS, KPUTUYHOCTh U CAMOKPUTUYHOCTD;
— BOCIIMTAaHUEC CPEACTBAMH MATCMATUKU KYJIbTYPhI IUWYHOCTH, IIOHUMAaHUA 3HAYMMOCTHU MaTEMATHUKU JJII HAYYHO- TEXHUYCCKOT'O IIPOTrpecca, OTHOUICHUA K
MaTEMaTHKEC KakK K 4aCTu O6IHCH€HOBCHCCKOﬁ KYJBTYPbI UE€PE3 3HAKOMCTBO C HCTOpHeﬁ Pa3BUTUA MaTEMaTUKH, BBOHIOHHCﬁ MaAaTEMAaTHYCCKUX H,Z[efl.
Kpr MAaTEMATUKU XapaKTEPU3YETCA COACPIKATCIIbHBIM PAaCKPBITHUEM HOHHTHﬁ, yTBCp)K,I[CHI/Iﬁ 1 METOAOB, OTHOCAIIMXCA K HadaJlaM aHalin3a, BBIABJIICHHEM HX
MIPaKTHYECKO 3HAYUMOCTH. [IpH n3ydeHnn BOIPOCOB aHAaI3a IHPOKO MCIIONB3YIOTCS HATIISAHBIE COOOPaYKEHUSI.
O0s13aTeJIbHBII MUHUMYM COJI€pPKAHUS
(B cooTBeTCcTBHH ¢ (pemepabHBIM CTAaHIAPTOM MAaTEMaTHIECKOTO 00pa30BaHMUs)

Kophnu u crenenn. Kopens crenenu N>1 u ero coiicta. CTeNneHp ¢ pallMOHANbHBIM [TOKA3aTEIEM U €€ CBOWCTBA. [lonsamue o cmenenu ¢
OeticmgumenvHuim noxazamenem. CBOUCTBA CTEIIEHH C JCWCTBUTENBHBIM ITOKa3aTEIeM.

Jlorapudm. Jlorapudm uncna. Ocrosnoe nozapugmuveckoe moxcoecmeo. Jlorapudm mpou3BeIeHNsI, YACTHOTO, CTEIICHH; 1epexo0 K HOBOMY
ocnosanuto. Jlec THUHBIN 1 HATYypalbHBII JOrapu(Mbl, YHCIO €.

IIpeodpa3oBanusi mpocTedIINX BHIPAKEHUI, BKIFOYAONINX apru(METHYECKHe ONepaliy, a TakXKe ONeparnio BO3BEICHHS B CTEIIEHb U ONEPAIHIO JIoTa-
pudMupoBaHUsL.



®YHKIUU

Gynakuun. O6nacTh onpeaeneHus ¥ MHOKecTBO 3HadeHuid. ['paduk ¢ynkuun. IloctpoeHue rpadukoB (yHKIMH, 33laHHBIX PAa3IMYHBIMH CITOCOOAMHU.
CaoiicTBa ()YHKIMII: MOHOTOHHOCTb, YETHOCTh M HEYETHOCTb, IEPHONMYHOCTh, OIPAHUUCHHOCTH. [IpOMEeXyTKH BO3pacTaHusi U yObIBaHUs, HauOoJblIee U
HaMMEHBIIIee 3HAYCHUSI, TOUYKU IKCTpeMyMa (JIOKaJTbHOrO MakCUMyMa U MUHHUMYyMa). ['paduueckas unteprnperanus. [IpuMepsl GyHKIIMOHATBHBIX 3aBUCHMOCTEH
B PEaJIbHBIX MPOIIECCaX U SBICHUSIX.

Oo6partnas pyukuus. Obracmos onpedenenus u oonacms 3HaveHuli oopamuou ynkyuu. I'padux oOpaTHON QyHKINU.

CrenenHas QyHKIMsSI C HATypaJIbHBIM TIOKA3aTeNIeM, €€ CBOMCTBA U rpaduK.

Bepmuxanvuvie u copuzonmanvHvle acumMnmomst 2paguros.

[NokazarenvHast pyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA M IpaduK.

Jlorapudmudeckas pyHKIWsI, ee CBOWCTBA U rpaduk.

[IpeobpazoBanus rpaKOB: MapauIENbHbINA IEPEHOC, CHMMETPHSI OTHOCUTENFHO OCeH KOOPIUHAT U CUMMEmMPUsL OMHOCUNENbHO HAYAAA KOOPOUHAM,
CUMMEMPUsL OMHOCUMENTLHO NPSMOU Y = X, pacmsadicerue u cocamue 8001b 0cell KOOPOUHAm.

HAYAJIA MATEMATUYECKOI'O AHAJIU3A
[Ipou3BojiHbIE OCHOBHBIX 3J€MEHTApHbIX (yHKIMN. [IpuMeHeHHe NMPOM3BOJAHON K HCCICAOBAHUIO (PYHKIMH M MOCTPOEHHUIO rpadukoB. [Ipoussoouvie
00pamuoll yHKYUU U KOMNO3UYUU OAHHOU PYHKYUU C TUHECUHO.

Tonsamue 06 onpedeneHnom unmezpaie Kax niowaou kpugoauretinoti mpaneyuu. Ilepsoodpasznas. @opmyna Hetorona-Jleitorura.

[Ipumepsl MCTIONB30BaHUS MPOM3BOAHON ISl HAXOXKACHUS HAMIIYYIIETO PEHIeHHs] B MPHUKIATHBIX, B TOM YHCJE COIHMAIBFHO-DKOHOMHYECKHX, 3a[adax.
Haxosxaenue ckopocty Jiist iporiecca, 3aanHoro GpopmMyiioi wim rpadgukom. [Ipumeps! mpriMeHeHHs UHTErpajia B (GU3UKE U TEOMETPUH.

YPABHEHUSA U HEPABEHCTBA

Penrenue panmoHaIbHBIX, TOKAa3aTENbHBIX, JIOTApU(PMIUECKUX YPaBHEHHUI 1 HEPABEHCTB. PellieHne nppaloHalbHbIX YPaBHEHUH.

OCHOBHBIE PHEMBI PEIISHIS CHCTEM ypaBHEHHIA: TOACTAHOBKA, ajlre0panveckoe CII0KeHNe, BBEJCHNE HOBBIX MTEPEMEHHBIX. PAaBHOCHIIBHOCTD YpaBHEHU,
HEPaBEHCTB, CUCTEM. PelieHne MpocTeHInX CUCTEM YPaBHEHHUN ¢ IBYMS HEM3BECTHBIMU. PellleHre cucTeM HEpaBeHCTB ¢ OAHOM IIEPEMEHHOM.

HcnonpzoBanue cBOKCTB U rpadikoB QPyHKIIMI pH pelIeHnH YpaBHEHUH 1 HepaBeHCTB. Meto nHTepBanoB. M3o00paxkeHre Ha KOOPAWMHATHOHN TTOCKOCTH
MHOJKECTBA PEIICHNH ypaBHEHUI U HEPABEHCTB C ABYMs NTEPEMEHHBIMU M X CHCTEM.

[IpumeneHnne MaTeMaTHIECKUX METOIOB ISl PEIISHHUS COAepPKATEIbHBIX 33/1a4 U3 Pa3IMIHBIX 00IacTel HayKH U MPakTHKU. HTeprnpeTanus
pe3ynbTaTa, y9eT pealbHBIX OTPaHHYCHHH.

3JEMEHTBI KOMBUHATOPUKH, CTATUCTUKA U TEOPUA BEPOSITHOCTEM
OneMeHTapHbIE U CIIOKHBIE COOBITHS. PaccMoTpeHue ciydaeB 1 BEPOSITHOCTE CyMMbI HECOBMECTHBIX COOBITUH, BEPOSTHOCTH MPOTHBOMOIOXKHOTO COOBITHUSI.
Tonamue o nezagucumocmu cobvimuil. Bepoamnocme u cmamucmuyeckas 4yacmoma HacmynieHusi coovimusl. Perenue npakTH4ecKuX 3aaa4 ¢ IPUMEHEHHEM
BEPOSITHOCTHBIX METOOB.

TF'EOMETPUSA
Tena u noBepxHocTu Bpamenus. Llumuaap u konyc. Yceuennwiti konyc. OcHOBaHHUE, BBICOTa, OOKOBasi MMOBEPXHOCTh, OOpasymomas, passepTka. Ocesvie
CceyenUs U CeyeHus napaienbHble OCHOBAHUIO.



ap u cdepa, X ceUCHUsI, KAcamenbHAas RIOCKOCHb K cepe.
O0BeMBbI TeJI M IJTOMIATN UX MOBEPXHOCTEM. [lonamue 06 obveme mena. Omuouienue 00veMo8 NOOOOHbIX mell.

®opmynel o0beMa Ky0a, TPAMOYTOJbHOTO TNapajuienenunena, Npu3Mbl, muiuHapa. Dopmynsl o0beMa THpamMuabl W KoHyca. DopMyinbl IIIOMIAAN
MOBEPXHOCTEH IMITUHIIPA U KoHyca. DopMyIsl 00beMa [iapa v Tomanu chepol.

Koopaunatsl n BekTopbl. [IeKapTOBBl KOOPIUHATHL B TpocTpaHcTBe. DopMyna pacCTOSHUS MEXKIY OBYMS TOUKaMHU. YpaBHEHHs CHEpPBl U NIOCKOCHU.
Dopmyna paccmoanus om mouky 00 NJIOCKOCMU.

TPEBOBAHUS K YPOBHIO
IHOAI'OTOBKHU BbBIITY CKHUKOB

B pe3ynomame u3zyuenus mamemamuku Ha 6a3080m yposHe yUeHUK 00a4cen

3HATL/MOHUMATE’

3HAYCHUE MAaTEeMATUUECKON HAyKW IUIS PEIICHUs 3a/1a4, BOSHUKAIOIINX B TEOPUH U IIPAKTUKE; MUPOTY U B TO XK€ BPEMS OTPAHUICHHOCTh TPAMEHEHHS Ma-
TeMaTUYECKUX METOIOB K aHAJIM3y U UCCIICAOBAHUIO IPOIICCCOB U SIBJICHUI B MPUPOJIE U OOIICCTBE;

3HAa4YeHHE MPAKTUKN U BOIPOCOB, BO3HUKAIOIINX B CAMOW MaTeMaTHKe Ajs (POPMUPOBAHUS M PA3BUTHS MaTEMAaTHYECKOW HAyKH; UCTOPHIO Pa3BUTHA MTOHS-
THA YHCIIa, CO3AaHNA MAaTeMaTHYECKOTO aHATN3a, BOSHUKHOBEHUS U PA3BUTHS T€OMETPHUH;

YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTHKH MaTEMAaTHYECKUX PAacCyKICHHH, UX MPUMEHUMOCTb BO BCEX OOJIACTSIX YeTOBEUECKOU NETETFHOCTH;

BEPOSTHOCTHBIN XapaKTep Pa3IMYHBIX MPOIIECCOB OKPYKAFOMIETO MUPA;

AJI'EBPA

yMeThb

BBIMOJHATH apU(METHUECKUE ACHCTBUSA, COUETasi yCTHBIC U MMCbMEHHbBIE IPHUEMbI, IPUMEHEHNE BBIYMCIUTENBHBIX YCTPOMCTB; HAXOJUTh 3HAYEHUSI KOPHS
HATYypaJIbHOM CTENEHH, CTEIIEHH C pallMOHANBHBIM IIOKa3aTeseM, Jorapudma, UCrob3ys Ipyu HeOOXOJUMOCTH BBIYMCIUTENIBHBIE YCTPOHCTBA; MTOJIb30BATh-
Csl OLICHKOM M MPUKHUIKON IIPHU MPAKTUYECKUX PACUETaX;

MIPOBOJUTH IO U3BECTHBIM (POPMYJIaM U MpaBHIIaM MPeoOpa30BaHUsI OYKBEHHBIX BRIPAKCHUHN, BKIIIOYAIOIINX CTEIICHU, PaJAUKAIIbL, JTOTapu (MBI,

BBIYHUCIIATh 3HAYCHUA YUCIIOBBIX U 6yKBeHHI>IX BBIpa)KGHI/If/'I, OCYHICCTBJIAA HGO6XOI[I/IMBIG IOJACTAHOBKH U Hp606p830BaHI/I$I;

HCIIO0JIB30BATH HpHOﬁpeTeHHLIe 3HAHUA U YMECHUSA B HpaKTH‘leCKOﬁ JeATEJIbHOCTH U MOBCeTHEBHOM KU3HHU IS




MPAKTUYCCKUX PACYCTOB 11O q)opMynaM, BKIIrO4as q)OpMy.]'II)I, CcoacCpIKalure CTCIICHU, paaduKaJlbl, J'IOI‘apI/I(l)MI)I U TPUTOHOMETPHUYCCKUC (PYHKHI/II/I, HCIIOJIb3YA
npu H606XOI[I/IMOCTI/I CIIpaBOYHbIC MaTCpUAJIbI U HpOCTCI‘/'IHII/IC BBIYUCIIUTCIIBHBIC yCTpOﬁCTBa;

OYHKIUU U TPAOUKHN

yMeThb
OTIpeaeNsiTh 3HaYeHNEe (PYHKIMHU 110 3HAYSHUIO apTyMEHTa MPH Pa3IUdHBIX CrIoco0ax 3anaHust QyHKINY;
CTPOUTH rpaKu U3YUEeHHBIX (QYHKINH;

ONUCBIBATH MO TPaQUKY U 6 NpocMmetiuiux ciy4asx no gopmyne’ IMoBeJeHUe U CBONCTBA (DYHKIMHA, HAXOMUTH 10 rpaduKky (YHKIUM HAUOOJBIIME U
HauMEHbBIIINE 3HAYCHUS;

peliaTh YpaBHEHHMs, IPOCTEHIIINE CUCTEMbI YPABHEHUIM, UCTIONB3YS C80UCMEA (YHKYUll U UX TPa(QUKOB;

HCNIOJIB30BATh npnoﬁpeTeHm,le 3HAHUA U YMCHUA B l'lpaKTI/l‘leCKOﬁ JCATECJIbHOCTH " HOBce}IHeBHOﬁ KHU3HH JJIA:

OIMCAHHUS C MOMOIIBIO QYHKIMH Pa3IMYHBIX 3aBUCHMOCTEH, MPeJICTaBICHNUS X rpaduaecKy, HHTePIPETallul TpaQrKoB;

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

yMeTh
BBIYUCIISATH TPOU3BOTHBIE U NEPE00Opa3Hble FIEMEHTAPHBIX (DYHKIUN, UCIOJB3Ys CIIPABOYHBIC MATEPUAIIHI;

HCCIIEIOBATh B MPOCTEHINMX CITydasX (QYHKIIMA HA MOHOTOHHOCTh, HAXOJAUTH HAHOOJbIINE ¥ HAaNMEHbBINUE 3HaYCHUs (PYHKIHMH, CTPOUTH TPaQUKH MHOTO-
YIICHOB U HPOCMEUUUX PAYUOHATIbHBIX (DYHKYULL C KCTIONH30BAHUEM alliapaTta MaTeMaTHYECKOTO aHaIN3a;

BbIUUCTIAMDb 6 npocmeﬁmux caydasx nﬂomaéu C UCNOJIb306AHUEM nep6006pa3yoﬁ;

HCIOJIb30BATHh HpﬂOﬁpeTeHHble 3HAHUA U YMEHUHA B npaKanecxoﬁ JIeATEJIbHOCTH U OBCETHEBHOM KU3HHU IS

PEUICHUA NIPUKIAIHBIX 3a/ia4d, B TOM YUCJIE COLIMAJIBHO-OKOHOMUNYCCKUX U CI)I/ISI/I‘ICCKI/IX, Ha HanOOJIBIIINE ¥ HAUMEHBIIINE 3HA4YCHU A, Ha HAXO0XXIACHHUE CKOPO-
CTU U YCKOPCHU,

YPABHEHUSA U HEPABEHCTBA

yMmeThb
pelaTh paloHaIbHbIE, TOKa3aTeNIbHbIE U Jorapu(pMUUecKie ypaBHEHUS U HEPABEHCTBA, npocmeliuiie uppayuoraibHble VPAGHEHUs, UX CUCTEMDbL,
COCTAaBJISITh YPAaBHEHUS U HEpAGEHCMAA TI0 YCIOBHIO 3aa4H;

WCIOJIBb30BaTh 1151 NPUOIMKEHHOTO PELICHUS ypaBHEHUH M HEPaBEHCTB I'papuuecKuil METO;

TpeOoBaHus, BbIJICICHHBIE KYPCHBOM, HE IPUMEHSIOTCS IIPH KOHTPOJIE YPOBHSI MOIrOTOBKH BBIITYCKHHKOB IMTPOQMIBHBIX KIACCOB I'YMAaHUTAPHOW HANpaBIeHH OCTH.



° I/I306pa>KaTI) Ha KOOpI[HHaTHOfI IIITOCKOCTHU MHOXECCTBA pCIHCHI/Iﬁ HpOCTefIHIHX ypaBHeHI/Iﬁ 1 UX CHCTEM,

HCIOJIb30BATH l'[pPIOﬁpETeHHBIe 3HAHUA U YMCHUSA B HpaKTI/I‘leCKOﬁ JeSITeJIbHOCTH M MOBCEAHEBHOM KM3HHU 15

° IMOCTPOCHUA U UCCIICAOBAHUSA HpOCTCfIIHPIX MAaTEMaTUYCCKHUX MOILCHCP'I;

3JEMEHTbI KOMBUHATOPUKH, CTATUCTUKA U TEOPUU BEPOSITHOCTEM

yMeTh
. pemarp npocreiime KOMOMHATOPHBIE 3a/]Ja4d METOIOM Tepedopa, a TaKkKe ¢ UCIOIb30BaHNEM M3BECTHBIX OPMYIT;
. BBIYHCIIATH B MPOCTEMIINX CIydasX BEPOSTHOCTH COOBITHIA HA OCHOBE MO/ICYETa YHCIIa HCXO/IOB;

HCNIOJIB30BATH HpHOﬁpeTEHHBIe 3HAHUA U YMCHUSA B l'lpaKTI/I‘leCKOﬁ JCATCJIbHOCTH U HOBCC}]HCBHOﬁ JKHU3HH JJIA:

. aHaIM3a PeaTbHBIX YMCIIOBBIX JaHHBIX, MPEICTABICHHBIX B BUIE AUarpaMMm, rpauKoB;
. aHayin3a HHGOPMAIMK CTATHCTHYECKOTIO XapaKTepa;
TFEOMETPUSA
yMeTh
. pacrio3HaBaTh Ha YepTexKax U MOJICTISIX IPOCTPAHCTBEHHBIE JOPMBI; COOTHOCUTH TPEXMEPHBIC 00BEKTHI ¢ MX OMUCAHUSIMU, H300paKECHHUSIMU;
. aHAM3UPOBATh B IPOCTEUIIHX CITydasx B3aMMHOE PacOIOKeHHE 00bEKTOB B IPOCTPAHCTBE;
. M300pakaTh OCHOBHBIE MHOTOTPAHHUKH M KPYTJIbIE TeJIa; BHIIIOJHATH YEPTEXKH 110 YCIOBUAM 33a4;
. pemaTh IIaHUMETPUIECKHE U TIPOCTEHIIINE CTePEOMETPHIECKHE 331a4l Ha HaX0X/IeHNEe TeOMETPHUECKIX BEIMYWH (IUIMH, YTIIOB, IJIOMIa e, 00heMOB);
. WCIIONTF30BAaTh MPH PEIICHUH CTEPEOMETPUIECKHX 3aa4 INIaHUMEeTprudeckne (DakThl U METOIBI;
. MIPOBOANTH JOKa3aTeNbHbBIE PACCYKIEHHUS B XO/I€ PEUICHHS 3a/1a4;

HCII0JIb30BaTh NPUOOpPETEHHbIE 3HAHUA M YMEHHUS B IPAKTHYECKOH eI TeJIbHOCTH U NOBCEeAHEBHOM KU3HM IS
. HCCIIeI0BaHus (MOICIMPOBAHNS1) HECIIOKHBIX IPAKTUUECKUX CUTYalUil Ha OCHOBE U3Y4YEHHBIX ()OPMYI U CBOWCTB (QUTYD;

. BBIUMCIICHUSI 00BEMOB U IIJIOIIAAEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ IIPU PELICHUH NPAKTHYECKUX 3a/1ad, UCIOMIb3Ys P HEOOXOAUMOCTH CIIPaBOY-
HUKU U BBIYUCIUTENbHBIC YCTPONUCTBA.

B ocHoBe opranu3zannu y4eGHOro mpoiecca JeKUT KJIaccHO-ypouHas cuctema. IIporpamma paccunTtana Ha 238 4acos.



YuyeOHbIi IJIaH.

Ne /i Tema KonnuecTBo yacos. KoHTposbHbIe padoThI

1. [TorTopenue kypca 10 kinacca 5

2. MHorouseHbl 14 1
3. Crenenu u kopHu. CreneHHbIe QYHKIHMH 31 2
4. MeTo1 KOOpIMHAT B MPOCTPAHCTBE 11 1
5. [NokazarenpHast 1 orapudmudeckas QyHKIMH 38 2
6. IunuHap, KOHYC | map. 14 1
1. [TepBooOpa3Hasi M1 MHTErpa 11 1
8. OOBEMBI Tel. 15 1
9. YpaBHenus u HepaBeHCcTBa. CHcTeMbl ypaBHEHUI U HEPABEHCTB. 40 2
10. DJeMeHTHI TEOPUH BEPOSITHOCTEN M MaTeMaTHIeCKON CTaTUCTHKH. 11 1
11. [ToBTOpenne kypca maTemaruku 11 xmacca 48 1




KanenngapHo-treMaTn4yeckoe mJIaHUPOBAHHE.
MartemaTnka 11.
(7 yacoB B Henes110, 238 4. B roxn).

Ycii0BHBIE 0003HAYCHMS:

YUH3 — ypok uzyueHus: HOBbIX 3HAHUH U UX IEPBUYHOTO 3aKPEIUICHUS
KY — xoMOMHUPOBAaHHEIN YPOK

VY33 — ypok 3akperneHus 3HaHUH (KOMIUIEKCHOTO TPUMEHEHUSI 3HAaHU )
YK — ypok KOHTpoIIst

YOUC3Y- ypok 000011eHNs U CUCTEMATU3aIluU 3HAHUW U YMEHUHN

Copeprxanue Ne | Twum ypo-
y4e0HOro MaTepuana. | ypo Ka ®opma DNeMeHTHI CoIepKaHus 3HaHNA, YMEHUS Wudopmanmon- Jara
Kosn-Bo Ka ypoOKa | HM3ydaeMoro MaTepuayia B COOTBETCTBHU HOE COTPOBOXK-
4acoB. n/m ¢ ®KI'OC 00 JICHHE Io mnany | DaxT.
IloBTOpenue kypca 10 kaacca (5 yacoB)
TpuroHOMeTpUYECKHe 1 KII3Y mpax- Tpuronomerpuveckure GyHKIMHU, UX CTPOMTb TpaQUKM W3YHEHHBIX tvsh2004.narod.
(DYHKIIIHM, MX CBOMCTBA U THKYM CBOWCTBA U TPa(pUKH; TEPHOANIHOCTD, byHKuMi; ru/alg07.html
rpadukw. (TTOBTOPEHNE) OCHOBHOM TIEPHOI.
OITUCHIBATH 110 I'paduKy u 8 npo-
cmeuwux ciyyasax no gopmyne
MOBEICHUE W CBOMCTBAa (yHK-
Ui, HAXOAUTH IO TpapuKy
byHKIIAH HanOOJIbIINE u
HaWMEHBIINE 3HAYCHUSI.
[peoGpazoBanme Tprro- 2 KII3Y pax- OCHOBHBIE TPUTOHOMETPHUUYECKHE | MCIIOIB30BATH (POPMYIIBI, CO- www.bymath.ne
HOMETPHYECKHX BBIPaKE- THKYM | ToxaectBa. Dopmyisl nipuBeneHus. Cu- | meprkaliie TPUrOHOMETpHYEe- t/studyguide/tri/
Huit TpuronomeTpude- HYC, KOCHHYC M TAQHI'€HC CYMMBI M pa3- | CKHe BBIpaXCHHs VISl BBIONHE- | Sec/tril6.htm
CKHE YpaBHEHUS. (ITOBTO- HOCTH IBYX yriioB. CHHYyC M KOCHHYC | HHSI COOTBETCTBYIOIIMX pacye-
peHwe) JBOIHOTO yria. Popmynsl NOIOBUHHO20 | TOB,
yena. Ilpeobpasosanus cymmsl mpueo- | IpeoOpa3oBEIBaTh (GOPMYIIHL,
HOMempu4ecKux QyHKyuil 6 npouszsede- | BBIpAXKask OHA TPUTOHOMETPH-
Hue u npousgederusi 8 cymmy. Boipaoice- | dyeckue QyHKIUH 4epe3 ApyTHE;
HUe  MpUSOHOMEMpuUYecKux (QYHKyul | yMeTh pelaTh MpOCTeHIIe
yepe3 MaHeeHC NOJNOBUHHO20 Ap2yMeH- | TPUTOHOMETPUYECKHE YpaBHe-




ma. [IpeoOpazoBanus mpocTeHIINX TpU-
TOHOMETPUYECKUX BBIPAKECHUM.
IIpocreiimue TPUTOHOMETPUYECKUE
ypaBHeHus. PenieHus TpuroHomerpuue-
CKHUX YPaBHEHMII.

HUS;
BJIaJIeTh OCHOBHBIMU crioco0a-
MU PEIICHUs] TPUTOHOMETpUYe-
CKHUX ypaBHEHHM.

IIpousBoaHas, ee mpume- KII3Y IpaK- [MousiTue o mpou3BOIHON GYHKIMHU, DU- | HAXOMUTH TMPOM3BOAHBIC 3Jie- | WWW.berdov.co
HEHHME JIJIS UCCIICZIOBaHUS THKYM | 3MYECKUH M TEOMETPHUYECKHMIA CMBICT | MEHTapHBIX (yHKuui, mpume- | m/ege/bll/
(yHKIMH Ha MOHOTOH- npou3BoaHOH. [lprMeHeHHe MPOHW3BOJ- | HSS TaONMHMIy MPOM3BOJHBIX H
HOCTb. (TIOBTOPEHHE) HOW K WCCIeNOBaHMIO (QYHKIMHA M 1O- | mpaBuia auddepeHInpoBaHus;
CTPOCHUIO rPaUKOB. YMETh OCYIIECTBIISATH AJITOPUTM

UCCIIeZIOBaHUs (PYHKIIMH HA MO-

HOTOHHOCTh
IIponsBoaHas, ee nprume- KII3Y IIpaK- IMousitue o mpou3BoaHOM GYyHKIMHK, DU- | HAXOMUTH TMPOM3BOAHBIE 3Jie- | WWW.berdov.co
HEHUE JJTST NCCTIeIOBAHMS THKYM | 3UYECKHI M T'€OMETPHUYCCKUII CMBICI | MEHTapHbIX (yHKIHiA, mnpume- | m/ege/bll/
(yHKIMH Ha MOHOTOH- npou3BoaHON. [IpuMeHeHue NPOW3BOJ- | Hsisl TaONUIy TNPOU3BOJIHBIX U

HOCTB. (TIOBTOPEHNE)

HOM K HCCIeNIOBaHUIO (YHKIMHA W TO-
CTPOCHUIO TPaHKOB.

npasuia audHepeHImpoBaHus;
YMETb OCYLIECTBISTH aJTOPHTM
UcClIeoBaHus (QYHKINUH HA MO-
HOTOHHOCTB

ITapannensHOCTH U TEP-
MEeHANKYJISIPHOCT  TIPSI-
MBIX B IPOCTPAHCTBE.

«Muorouwnens» (14 4.)

MHoro4j1eHbI OT OHOKH
nepeMeHHOM.




9
Muorounensl  or He- | 10
CKOJIBKHUX NIEPEMEHHBIX

11

12

13
YpaBHEeHUs BeicinX | 14
cTeneHei 15

16

17
KontponwsHass  pabGota | 18
Nel mo Teme MHorowie-
HBD) 19

Merox koopauHat B rpoctpancTse (11 gacos)

KoopauHatsl ToukH H paK- JexkapToBbl KOOpPAMHATBHI B MPO- | 3HATH: MOHATHE NPIMOYTOJILHON | WWW.ege-
KOOP/AMHATHI BEKTOpA. THKYM | cTrpaHcTBe. KoopamHaThl BeKTOpa. | CHCTEMbl KOOpIMHAT B mpo- | Study.ru/ege-
[IpsiMoyroNbHAs CHCTe- Moayab BekTOpa. PaBeHCTBO BeKTO- | cTpaHcTBe, (Gopmyiy pasioxe- | materials/math/v
Ma koopauHar B mpo- | 20 | MTHMII3 poB. Ciio:keHHe BEKTOPOB M YMHOJKe- | HUS [TPOU3BOJILHOTO BekTopa mo | ectors.pdf

CTpaHCTRBE.

HHE BEKTOpPa HAa YMCJI0. YIoJ MeKIy
BekTOopaMu. KosinmHeapHble BeKTO-
pbl. Pa3oikeHue BekTOpa N0 IBYM
HEeKOUIMHeapHbIM BekTOpaM. Kom-
IUIAHAPHbIE BeKTOPbI. Pa3siiokenue no
TpeM HeKOMIUIAHAPHBIM BEKTOPaM.

TpeM KOOPIUHATHBIM BEKTOPAM;
MOHITHE KOOPAWHAT BEKTOpa B
JJAHHOW CHUCTEME KOOpJWHAT;
MOHITHE PaJNyC-BEKTOpa TIPO-
U3BOJIBHOM TOYKM MPOCTPAH-
CTBa.

YMeTh: CTpOUTh TOYKY IO 3a-
MAaHHBIM €€ KoopAWHAaTaM |
HaXOJWTh KOOPJMHATHI TOYKH,
M300paXEHHON B 3aJaHHOMN CH-
CTeM€ KOOPIWHAT; BBIIOIHATH
JIECTBHSI HaJl BEKTOpaMH C 3a-
JTAHHBIMU KOOpAMHATAMH; TIPH-




MEHSTh W3YYCHHBIH TEOpeThYe-
CKUU MaTrepuan MpU PEUICHHH
3anad tuna 401-440

Koopaunater Bekrtopa. | 21 | KY paK- @opmyJia paccTosiHUsL MeKAY ABYMs | 3HATh: (GOPMYNBI  KOOpAMHAT
CBsi3p MEXIy KOOpIu- TUKyM | Toukamd, KoopaumHaTel cepeAWHBbI | CEpeAMHBI OTpe3Ka, JUIMHBI BEK-
HaTaMH BEKTOPOB M KO- otrpe3ka. /luimHa BekTopa. TOpa 4Yepe3 ero KOOpAWHATHl U
OpAMHATaMH TOYEK . paccTosIHUST MEXIY ABYMS TOY-
KaMu
YMeTb: NPUMEHATh HU3yYEHHBIN
TEOPETUYECKUNA MaTepuan IIpu
pemenuu 3aaa4 tina 401-440
[pocreiimme 3amaunm B | 22 | KII3Y paK-
KOOpJMHATaX. TUKYM
IIpocreiine 3amaun B , MEXJTy IPSIMOM U TUIOCKOCTBIO
KOOpJIMHAaTax. 23
CkansipHoe mpoHn3Bee- CxkajsipHoe mpou3BelieHNe BEKTOPOB. | 3HATh: TIOHATHE YTJIa MEXIY
HUE BEKTOpPOB. Yroiu Yroa mMe:xay BeKTOpaMH B IPOCTPAH- | BEKTOPaMU U CKaJSIPHOTO IIPO-
MEX]1y BEKTOpamH. 24 | UHMII3 cTBe. Ypasnenue naockocmu. U3BEJICHUS BEKTOPOB, HOpMYITy
Dopmyna paccmosanua om mMOYKU 00 | CKASIPHOTO IPOU3BEICHUS B
niocKkocmu. KOOpJMHATaX U CBOMCTBA CKa-
JISIPHOTO TIPOU3BEICHUS;
YMeTb: BBIUUCIATH CKAIIPHOE
IPOM3BENEHUE  BEKTOPOB U
HaxOIUTh YIOJl MEXIYy BEKTO-
paMu 0 MX KOOpIMHATaMm; pe-
IIaTh 3aJa4d Ha BBIYHMCICHHUE
YIJI0B MEXAY ABYMS IPSIMBIMHU,
MEKIY NPSMON U INIOCKOCTHIO
Yron wmexmy BekTopa- | 25
MHU.
Brruncnenue yraoB | 26 | KY CxkajisipHoe NpoM3BeiecHHE BEKTOPOB. | 3HATh: OHATHE YIIIA MEXKIY ege-
MEXKAy TOPAMBIMH | Yros Mex1y BeKTOpaMH B MPOCTPaH- | BEKTOPaMH U CKaisipHoro mpo- | ok.ru/.../ugol-
IUTOCKOCTSIMU CTBe. Ypagnuenue niockocmu. U3BEJICHHS BEKTOPOB, hopmyiay | mezhdu-
Dopmyna paccmosanus om mMOUYKU 00 | CKaISIPHOTO INPOU3BEICHUS B pryamoy-i-
NJIOCKOCHU. KOOpJIMHATaX U CBOMCTBA CKa- ploskostyu-




JIAPHOI'O IMTPOU3BCACHUS,

metod-

YMerb: BBMHCIATH cKalsipHoe | Koordinat-z
MPOU3BEIEHUE  BEKTOPOB H
HaXOJWTh YIrOJI MEXIYy BEKTO-
pamMH 1O WX KOOpJUHATaM; pe-
IIaTh 3aJladd Ha BBIYHCIICHUC
YIJIOB MEXJY JBYMS MPSMBIMH,
MEXAY IMPSIMOM U INIOCKOCTHIO
Brruncnenue yrioB | 27
MEXIy NOpSIMBIMH |
IJIOCKOCTSIMH
Hewxenne. llentpans- | 28 Honamue o cummempuu 6 npocmpan- | 3HaTh: MoHATHE ABWKeHNs ipo- | 900igr.net
Has cummeTpus. OceBast MHMII3 cmee (ueHmpanvHasn, o0ceeas, 3épKaib- | CTPAHCTBA, OCHOBHBIC BHIBI
CUMMETPHUSL. Haa). Ilpumepvl cummempuii ¢ OKpy- | IBU>KEHUUN
acarouwem mupe. CumMmeTpum B KyOe, B | YMeTb: J0Ka3aTh, 4YTO IIEH-
napajiejenumnene, 6 HpusmMe u nupa- | TpaIbHAs, OCeBas, 3epKajbHas
Muoe. CUMMETPUH U TapaljieNbHbIH
MEPEHOC SIBIISIIOTCS  JIBUKCHU -
MU, pemarh 3amadu Tumna 478-
489
3epkaibHas cummerpus. | 29 | UHMII3
ITapannensHbIii  mepe-
HOC.
Koutponpnas  padora | 30 | KK3
No2 mo Teme «Meton
KOOpJIMHAT B TPOCTpaH-
CTBE»
«Crenenu u kopuu. Crenenubie GyHkimm» (179ac)
[lonstme xopus n-it | 31 | UHMII3 | Osp. Kopenb crenenu N>1 u ero cBoiictBa. | 3HaTh: MOHSATUE KOpHSA N-oif
CTCTICHH U3 JICHUCTBU- Oecena CTETIEHH W3 HEOTPUIATEIBHOTO

TCIBHOTO YK CIIA.

yKcia, KOPHS HEYETHOM cTerie-
HU U3 OTPHULATEIHLHOTO YKCIa.

YMerb: yMeTh HaxOAWTh 3Ha-
YEeHHUs1 KOPHS HaTypaJbHOH CTe-
NICHM; TI0JIb30BAThCSl OLIEHKOW U
OPUKUIKONW IPU MPAKTUYECKUX




pacueTrax, pelaTrb ypaBHEHHS,
KOPHHU KOTOPBIX SIBJISIFOTCS KOP-
HSMHU N-O# CTENEHH U3 JICHCTBU-
TCIBLHOTO YHCIIA.

Ilonstne koOpHA  N-id
CTEIIEHH U3 JIeHCTBU-
TEJILHOI'O YHCIIA.

32

OyHKIMYU Y = W X
CBOMCTBa U Tpauku

33

NHMII3

9Bp.
Oecena

OobnacTb omnpenejieHUss U1 MHOKECTBO
3HaveHuil. I'papuk ¢pynxuuu. Cpoii-
cTBa (QYHKUUI: MOHOTOHHOCTb, 4YeT-
HOCTb M HEYETHOCTb, MEPUOANYHOCTh,
OrpaHUYeHHOCTb. IIpoMexkyTKHM BO3-
pactanusi U yObIBaHMs, HanOoJIbllIee
U HaMMeHblllee 3HAYEHUSI, TOUKH JKC-
TpeMyMa (JIOKAJbHOT0 MaKcMMyMa U
muHuMyma). Ilpumepnl  ¢yHkumo-
HAJIBHBIX 3aBHCUMOCTEH B peajlbHBIX
npoueccax u siBJIeHUsX.
IIpeoOpazoBanus rpadukoB: napaJ-
JIeJIbHBIH IEPEHOC, CHMMETPUS OTHO-
CUTEJBHO OCeil KOOPAMHAT, pacms-
JHceHue u corcamue 8001 ocell Koopou-
Ham.

Hcnosib3oBaHue cBOiiCTB U rpa)uKkoB
(yHKkUUMil npy pelieHUM YpaBHeHU U
HEPaBEeHCTB.

xplusy.isnet.ru/Pages/alg_11.ht
ml

OyHKIMY Y = W ux
CBOWCTBa U TpapuKu

34

KII3Y

IIpaK-
THUKYM

OyHKIMHU Y = W ux
CBOWCTBa U TpaduKu

35

KII3Y

MpaK-
TUKYM

Oo6aacTp omnpenejieHUss 1 MHOKECTBO
3Hayenui. I'pa¢uxk ¢pynkuuun. Cpoii-
cTBa (PYHKUMIi: MOHOTOHHOCTb, YeT-
HOCTb U HEYETHOCTb, IEPUOIUYHOCTb,
orpaHuyeHHocTb. Ilpome:kyTkH BO3-
pactanusi 1 yObIBaHMS, HanOoJiblIee
U HaMMeHblee 3HaYeHHsl, TOUKH IKC-
TpeMyMa (JIOKAJIBHOI0 MAKCHMyYMa M
muaumyma). [lpumepnl ¢yHkumo-

3HATh: YTO MPEACTABISIET COOOH

rpadux QyHkimu y=" Jx , Ipu
N — YeTHOM W N — HEYETHOM,

cBoiicTBa QyHKImH y=" Jx

YMeTh: cTpouTh TpaduKu OIHU-
CBIBaTh MO IpaduKy TOBEICHUE
W CBOWCTBA (PYHKIMH, HAXOIHUTh
o rpaduKy dbyHKIIHN

xplusy.isnet.ru/P
ag-
es/alg_11.html




HAJBHBIX 3aBHCHMOCTeHl B peaJbHbIX
npoueccax u sBJeHUAX.
IIpeoOpa3oBaHusi rpauKoB: Mapa-
JIeJIHBII NMepeHoc, CHMMeTPHS 0THO-
CUTEJIBbHO OCeil KOOPAMHAT, pacms-
JiceHue u cyrcamue 800J1b ocell Koopou-
Ham.

Hcnosb3oBanue cBOCTB M rpauKoB
(yHK1UMIl NPy pelIeHuH YpaBHEHU U
HepaBeHCTB.

HauOOJBIIHE W HAMMEHBIIHE
3HAYCHHUS; peliaTh ypaBHCHUS,
MPOCTEHINIE CUCTEMBI YypaBHE-
HUI, HCHOOJNB3YS  Ceolicmed
@yHKyuil N UX TPaPUKOB;

OyHKIUU Y = WI/IX 36
CBOMCTBa U rpauku
37 | UHMII3 | Dsp. Kopensb crenenu N>1 u ero cBoiicTaa 3HaTh: CBOWCTBA KOpHS N-if cTe- | uztest.ru/abstrac
Oecena HEHH ts/?idabstract=7
CsaoticTBa KOpHS N-it YMerb: TpUMEHATH  JaHHble | 1
CTEIICHH CBOMCTBAa IIPHU YIIPOILECHHUU BBbI-
paXeHui, cojepkax pajauka-
JIBI
CeotictBa kopHs n-it | 38 | KV paK-
CTETICHH TUKYM
CeotictBa kopHs n-it | 39 | KII3Y paK-
CTEIICHH. TUKYM
CeotictBa kopHs n-ii | 40 | KII3Y paK-
CTEIICHH. TUKYM
[IpeobpazoBanue BeIpa- | 41 | UHMII3 | Osp. [IpeoOpazoBanue mpocTeHImnX BbIpaxke- | 3HATH:  YTO  Takoe  BHECE-
KEHUH,  COJepIKaIimx Oecena | HUIA, CpaBHEHHE 4YHCEN, OCBOOOXKICHHE | HUE/BHIHECCHHE MHOHTEIIS
paTUKaIbI. OT UPPALMOHATEHOCTH B 3HAMEHATEC MoJI/3a 3HAK pajMKaia, MOHITHE

UPPaLMOHATBHOTO BBIPAsKEHHS

YMeTh: NPOBOAMTH MO HM3BECT-
HBIM (opMyJaM H IpaBUIIaM
npeoOpa3zoBaHusl  OYKBEHHBIX
BBIPKEHUH, BKIIOYAIOIIUX pa-
JMKanbl (YHKIUH, BBIYHCISTH
3HAUCHHs] YHCIIOBBIX M OYKBEH-




HBIX BBIPOKCHUH, OCYIIECTBIISIS
HEOOXOMMBIC ITOJCTAHOBKH |
peoOpa3oBaHus

[IpeobpazoBanue BbIpa-
JKCHMUH, COJZIepKaIIUX
paJuKaibl.

42

[IpeobpazoBanue BbIpa-
JKEHUH, COZEpIKALLUX
paIMKAaJIBbL.

43

[IpeobpazoBanue BbIpa-
JKCHHI, COJIepKAIINX
paJKaibL.

44

[IpeobpazoBanme BbIpa-
JKCHHIH, COJIEpKAIINX
pagKaIbL.

45

KII3Y

MpaK-
TUKYM

KontponbHass ~ pabota
Ne3 mo Tteme «Kopens
N- CTEeHH W3 Je-
CTBUTEIBHOTO YHCIIa»

46

KK3

Humuamp, koryc, map (14 gacoB)

JRZ030%050103)
ITonsTre unuHIpa

47

WHMII3

Huaunap. OcHoBaHue, BLICOTA, 00KO-
Basi MOBEPXHOCTh, 00pa3yiouiasi, pas-
BepTKa. Ocesvle ceueHus u ceueHusn
napannenvHvle OCHOGAHUIO.

3HATh: MOHITHA IWINHAPUIE-
CKOM MOBEPXHOCTH, OIpeeIie-
HUE [WJINH/IPA, ero JIEMEHTHI
(6okoBas MOBEPXHOCTD, OCHO-
BaHUs, 00pazylomme, ocbh, BBI-
COTa, pajmyc)

YMeTh: NMPUMEHATh H3y4YSHHBIE
hopMynBl UIA pemieHus 3a1ad
M0 JaHHOU TeMe , pellaTh 3aaa-
g tuna 521-546, 601-608, wuc-
MOJIb30BaTh MIPHOOpPETEHHEIE
3HaHWS ¥ YMEHUS B IpaKTHYe-
CKOM JeATeNhbHOCTH U IIOBCE-
JTHEBHOW KW3HU ISl BBIYHUCIIE-
HUs  IJIOWIAJe moBEepXHOCTEH

uztest.ru/abstrac
ts/?idabstract=9
9




MPOCTPAaHCTBEHHBIX TEN IMpH
peleHN MPaKTUYECKUX 3a/ad,
UCIIONB3YS P HEOOXOAUMOCTH
CIIPaBOYHHMKH U BBIYHUCIUTENb-
HBIE YCTPOUCTBA.

Iltomaas MOBEPXHOCTH
HITTHIPA.

48

NHMII3

uauuaap. bokoBasg moBepXHOCTH,
oOpasywomasi, pasBeptka. Ocesvle
CeueHus U CeueHus napaiieibHble
ocHosanuto.  @opMyJabl  IIOLIATM
MOBEPXHOCTH HMJIHHAPA.

3HaTh: TOHITHS [UJINHIPHYIC-
CKOM TTOBEPXHOCTH, OIpeese-
HUC NUJIIMHAPA, €r0 3JICMCHTHI
(6oxoBast MOBEPXHOCTh, OCHO-
BaHMs, 00pa3yoIIne, OCh, BBI-
coTa, paauyc); GopMyJIbl s
BBIYHMCIICHHUSI TUTOMAAeH 00KO-
BOM U MOJIHOM MOBEPXHOCTEMN
OWINHIpA

YMeTh: MPUMEHATh H3y4YeHHBIE
bopMyINBI ISl pelieHus 3a/1ad
10 JJaHHOW TeMe , pelaTh 3aja-
uyn tuna 521-546, 601-608, wuc-
MOJIb30BaTh MpHOOpETEHHbIE
3HaHUS ¥ yMEHHSA B IpaKTHYe-
CKOM JIeATE€IBbHOCTH W IOBCe-
TTHEBHOW XW3HU JJS BBIYHCIIC-
HUS TUIOIIAJIE MOBEPXHOCTEU
MPOCTPAaHCTBEHHBIX TEN TIPH
pEIIeHNH MPAKTUYECKUX 3ajad,
WCTIONB3YS TP HEOOXOAUMOCTH
CIIPaBOYHUKH W BBIYHACIATETh-
HBIE YCTPOUCTBA.

uztest.ru/abstrac
ts/?idabstract=9
9

[Inomane MOBEPXHOCTH
IWJIHHIIPA.

49

KII3Y




Konyc.
ITonsTue konyca

50

NHMII3

Konyc. Yceuennwiit xonyc. QOcHoBa-
HHE, BBICOTA, OOKOBasi MOBEPXHOCTD,
odpasyiomas, pa3septka. Ocesbvie ce-
YeHUA U ceueHUA napaiieibHble 0CHO-
eanuro. @opmyJibl JIONIAAN TIOBEPX-
HOCTH KOHYCA.

3HaTh: MMOHSATHUSI KOHUYECKOM
HOBEPXHOCTH, OTPEICIICHUE KO-
HYCa, ero 3JeMEHThI (00OKOBas
HOBEPXHOCTh, OCHOBAHHE, BEP-
HIMHa, 00pasylomiue, 0cb, BBICO-
Ta), yCEUEHHOr0 KOHyca; (hop-
MYIJIBI IJId BBIYUCIICHU IJI01IAa-
Jieii OOKOBOH M MIOJIHOM MOBEpX-
HOCTEN KOHYCa U yCEUYEHHOIO
KOHYyCa

YMeTh: pemarh 3ajJayd  TUma
547-569, wucnonn3oBaTh MPHOO-
PETCHHBIC 3HAHWS U YMCHHS B
MPAKTHYECKOW NEATCIIbHOCTH H
MOBCEIHEBHOW JKU3HU IS BbI-
YUCIIEHUS TUIOMIAJed TOBEpX-
HOCTEH MPOCTPAHCTBEHHBIX TEII
MpPH PEHIeHHH TPAKTUYECKUX
3a/1a4, WCIONB3ys MPH HEO0OXO-
TUMOCTH CIPAaBOYHUKHA U BBI-
YUCIIMTENbHBIE YCTPOMCTBA.

uztest.ru/abstrac
ts/?idabstract=2
0

Ilnomaas MOBEPXHOCTH
KOHyca

51

WHMII3

VY ceu€HHbli KOHYC

52

WHMII3

Yceuennwii konyc

Cdepa u map.

53

NHMII3

IHlap wu cdepa, wux ceyeHusd,
Kacamenvhas njaockocms K cghepe.
YpaBHeHus chepsl.

3HaTh: onpeneneHus ceprl,
1rapa, MoHATHE YPABHEHHS T10-
BEPXHOCTH B TIPOCTPAHCTBE,
ypaBHEHHUE Ceprl

YMerh: pemarh 3aqadyd  THIA
590-600, 619-628, wucmoas30-
BaTh NMPHOOpPETEHHbIC 3HAHUS H
YMEHHsI B TPAKTUYECKOH Jes-
TEILHOCTH W IOBCEIHEBHOI
JKM3HH JUIS BBIYMCJIEHHS INIO-
maaed  mOBEPXHOCTEH  mpo-

uztest.ru/abstrac
ts/?idabstract=2
0




CTPAaHCTBEHHBIX TeJ NP pelle-
HUU TIPaKTUYECKHX 3ajay, MC-
NOJB3ySd TpH HEOOXOAUMOCTH
CIIPaBOYHHMKH U BBIYHUCIUTENb-
HBIE YCTPOUCTBA.

YpaBHeHue cepsl. 54 | UHMII3 Ilap u cepa, X ceyeHUsA, Kacameb- | 3HATh: ONpPeNeIeHUs Chephbl,
Has naockocmb K cghepe. YpaBHECHHUS | 11apa, MOHATHE YPaBHEHUS I10-
cephl. BEPXHOCTHU B IIPOCTPAHCTBE,

ypaBHEHHUE Cepsbl

YMeTh: pemath 3aJayd  TUma
590-600, 619-628, wucmonb30-
BaTb HpI/IO6peTeHHI)Ie 3HAHUSA U
YMEHUS B NPAKTHUYECKOH Jes-
TCJIIBHOCTHU nu HOBCC}IHCBHOﬁ
JKU3HU MOJIsd BBIYHUCIICHUS I1J10-
m@azeil  MoOBEpXHOCTEH  Mpo-
CTpaHCTBeHHBIX TSI HpI/I peme-
HAWA TIPAKTUYECKUX 3a7ad, HC-
MOJIB3ySl TIPH  HEOOXOIUMOCTH
CIIPAaBOYHHUKU W BHIYHCIUTEIb-
HbIE YCTPOUCTBA.

B3anmuoe pacmonoxe- | 55 | MTHMII3

HHE cQepbl W IUIOCKO-

ctu. KacarenpHas mioc-

KOCTb K cepe.

[Tnomans chepsl. 56 | KY

Pemenne 3amau no teme | 57 | KII3Y

«MHOrorpaHHuKy, ULU-

JUHJP, KOHYC | Iap»

Pemenne 3amau mo teme | 58 | KII3Y

«MHOrorpaHHuKy, ULU-

JIUHAP, KOHYC U Iap»

Pemenue 3anau nmo teme | 59 KII3Y

«MHOTrOrpaHHUKH, IH-
JIMHJIP, KOHYC U 1Iap»




Kontponsnass  pabota | 60 | KK3
Ne4 no Teme «{umunnp,
KOHYC, IIapy.
«Crenenu u kopuu. Crenennsie QyHKum» (144ac)
[Nonsatue crenenu ¢ mo- | 61 | MHMII3 | OB- Kopens crenenu N>1 u ero cpoii- | 3HATh: ONpeeneHue crenexy ¢ | Matematika.mpt.
ObIM  palHOHAIBHBIM pHCT. crBa. CTelleHb ¢ PAIMOHAILHBIM To- | HOOBIM palMoHaNbHEM mokasa- | fu/handbook/8
THoKa3aTeseM 0ecena | xazarenem m ee cBoiicTa. IHonasmue o | TEIEM, TOHATHE HPPAIHOHANb-
cmenenu c Oeiicmeumenvublm noka- | HOTO YPABHCHHS, OCHOBHBIC MC-
3amenem. CpoiicTBa cremenu c jei- | TOABL PCIICHIA  HpPpalMOHAIb-
CTBHTEJIBHBIM moka3aTeneM. IlpeoG- | HPIX yPaBHCHHH
pa3oBaHHe NMPOCTEHNINX BhIPAKeHHid, | Y METh: NPENCTABIATH 3a/1aHHOE
BKJIIOYAIOIUX apupMeTnyeckue ome- | BPIPLKCHAC B BUIC CTCHCHU C
panuu, a TakiKe ONepanuio Bo3peje- | PAIMOHAIBHBIM — TIOKA3aTCICM,
HHUSI B CTENEHD CTeTeHb C APOOHBIM IOKa3are-
JeM B BHUJAE KOpHS, yHOpOIIATh
BBIPAXKEHUS COJEpXKAIHEe CTe-
TIEHH C APOOHBIM ITOKa3aTeNeM
[Monstne crenenu ¢ mo- | 62 | KII3Y KopeHs cTenenu N>1 1 ero cpoii- | 3HATH: ONpeeneHue creneHu ¢ | Matematika.mpt.
ObIM  PalMOHAIBHBIM crBa. CTeleHb ¢ PAUMOHAJIBHBIM mo- | JIOOBIM pallMOHaNBHBIM IoKasa- | ru/handbook/8
TOKa3aTeNeM KazaTeaeM U ee coiicrsa. Ilonsmue o | TENEM, TIOHATHE HPPAIUOHATb-
cmenenu ¢ Oelcmeumensvuvim noka- | HOTO YPaBHCHUSA, OCHOBHBIC MC-
samenem. CpoiicTBa cremenn c jeii- | TO/BI PCIICHIA  MpPPalMOHAIIB-
CTBHUTEJBHBIM moka3ateneM. IIpeoG- | HPIX YPaBHCHUH
pa3oBaHMe NMPOCTEHIINX BbIPAKeHHii, | YMETb: MPEJICTABIAT 3a/1aHHOE
BKJIIOYAIOIUX apupMernyeckue ome- | BPIPLKCHAC B BUIC CTCICHU C
palHH, a TakK:ke ONepalHI0 Bo3peje- | PAIHOHAIBHRIM  TIOKA3ATEIICM,
HUSI B cTeneHb CTEIEHb C IPOOHBIM IIOKa3aTe-
JeM B BHIE KOPHS, YIPOIIATh
BBIDOKCHHS COJEPXKAIHe CTe-
TICHH C APOOHBIM IOKa3aTeNIeM
[Tonarue crenenu ¢ mo- | 63 | KII3Y
ObIM  palHOHAIBHBIM
HOKa3aTeleM
ITonsiTue crenenu c mo- | 64
ObIM  palHOHAIBHBIM

IIOKa3aTcJICM




Crenennsle  ¢ynkmuy, | 65 | MTHMII3 CrenenHas (yHKIMsI, €€ CBONUCTBA | 3HATh: ONPEACICHUE CTEIICHHOMN
WX CBOWCTBA U TpaduKy. u rpaduk. ¢byHKIMHU, cBoicTBAa (PyHKIHMH
Bepmuxanovusie u zopuzonmans- | y=X', rae r — moboe IeHCTBU-
Hble acumnmomul 2paghukos. Ilpeodpa- | TenpHOE 4YMCIIO, CBOMCTBAa CTe-
30BaHMd rpaguKoOB: nmapajjieJbHbII MEeHHOW (DYHKIMH, TEOpPEMYy O
NepeHoc, CAMMETPUS OTHOCUTEIBHO MPOM3BOTHON CTENIEHHOW (PYHK-
oceil KOOPAMHAT, pacmsiicenue u 117078
corcamue 600716 ocell Koopounam. YmMerb: crpouth Trpaduk cre-
IIpousBoaHasi creneHHoi (pyHKIMU. NEHHOW (QYHKIUH Ui JI000TO
IIpumeHeHMe POU3BOIHOI K Hcce- palroHaNbHOTO TOKa3zarens I,
JOBAHMIO (PYHKIUIT M MOCTPOEHNIO UCCIIe/IOBATh CTENEHHYIO (QYHK-
rpaukos. [IMI0 Ha YEeTHOCTh, OTPaHHYCH-
HOCTb, MOHOTOHHOCTH U DKC-
TPEMYMBI, COCTaBISITh ypaBHeE-
HUS KacaTelnbHOH, HaxXOIWTh
HauOoJbIllece W  HAWMEHbIIEE
3Ha4YeHUs (YHKIUM Ha TpOMe-
KYTKE, C TOMOIIBIO MPOU3BOJI-
HOM.
Crenennsle  ¢Qynkiuu, | 66 | MTHMII3 Crenennas GyHKIMs, €€ CBONCTBA | 3HATh: ONPEACICHUE CTEICHHON

WX CBOMCTBA U rpaduKu

u rpaduk.

Bepmukanvnsie u zopuzonmans-
Hble acumnmombul zpaghuxos. IIpeodpa-
30BaHMs rpaguKoOB: NMapajjiebHbIi
NnepeHoc, CAMMETPUS OTHOCUTEIbHO
oceii KOOPAMHAT, pacmsiicenue u
corcamue 8007b ocell KOOpOuHam.
IIpousBoanasi creneHHoil (pyHKUMHU.
IIpyuMeHeHMe NPOU3BOIHOM K HCCIe-
J0BAHUIO (PYHKUMI M NOCTPOEHUIO
rpa¢uxos.

GyHKUIUHU, cBoiicTBAa (QyHKIMH
y=x", roe r — moboe aeicTBH-
TEILHOE YHCJIO, CBOMCTBA CTe-
MeHHOW (DYHKIMH, TEOpeMy O
MIPOM3BOJHON CTETIEHHOW (yHK-
U H.

YwMmerb: crpouth Tpaduk cre-
MeHHOH (YHKIWU UL JII00O0TO
palMOHATIBHOTO TOKazatens I,
HCCIIeIOBATh CTENCHHYIO (DYHK-
U0 Ha YETHOCTh, OTPAHUYCH-
HOCTh, MOHOTOHHOCTH H JKC-
TPEMYMbI, COCTaBJIATH YpaBHe-
HUSl KacaTellbHOW, HaXOIUTh
HauOoJbIllee W  HAWMEHbIIEE
3HAYCHUS (YHKIUK HA TpPOMe-
JKYTKE, C MOMOIIBIO MPOU3BOJI-




Crenennsle  ¢ynkuuy, | 67 | MHMII3
WX CBOWCTBA U TpaduKu
Crenennsie  ¢yHkuuy, | 68 | KY
WX CBOWCTBA U Tpaduku
Crenennsle  ¢yHkuum, | 69 | KII3Y
WX CBOWCTBA M Tpaduku
Uzeneuenne kopHeir u3 | 70
KOMILJICKCHBIX YHCEIl
WzBneyenne xopHer u3 | 71
KOMILJICKCHBIX YHCEIl
Uzeneuenne kopHei u3 | 72
KOMILICKCHBIX YHCEIl
Kontponshas padora Ne | 73
Smo Teme «CreneHu u
KOPHUY

P 74

O6nems! Ten (16 gacoB)

I[Tousarmue o0vema. O0B- | 75 | UHMII3 Honamue 06 o6veme mena. Omnouwe- | 3HaTh: STUHUITEI H3MEPCHUS uztest.ru/abstrac

M MIPAMOYTOJIBHOT'O
mapauiCiacnuicaa

HUe 00bemoe no00OHbBIX meil.
®opmyJibl  00bemMa  KYyoOa,
YTroJILHOTO mapaJiiejenumnena

npsiMo-

00BbEMOB, CBOMCTBA 00BEMOB;
thopmyry o6peMa Kyba u mpsi-
MOYTOJBHOTO TapayieNienunena
YMeTh: pemiarh 3agauu Tyra Ne
647 — 657, wucmoNB30BaTH MPH-
oOpeTeHHbIC 3HAHWS 1 YMEHUS B
MIPAKTHYECKOW NEATENbHOCTH H
TTOBCETHEBHOW JKU3HU ISl BHI-
YUCIIEHUS O00BEMOB TIPOCTpaH-
CTBEHHBIX TeJ TpH pPEUICHHH
MPAKTHYECKUX 33134, WCIOIb-
3ys MpPU HEOOXOAMMOCTH CIIpa-
BOYHUKA W BBIYUCIUTEIBHBIC
YCTpOMCTBA.

ts/?idabstract=7
57154




[lonstue o6vema. O66- | 76 | KII3Y

€M MPSIMOYTOJIBHOTO

napajiesenumneaa

O6vem mpsimoit nipusmsl | 77 | MTHMII3 ®@opmyJibl 00beMa NPU3MbI, IHWIMH- | 3HaTh: (HOPMYIBI 00BEMOB

U IUJIAH]PA apa. OPSIMO# TPU3MBI U LIWIMHIPA
YwMerh: pemath 3agaun TUma Ne
659 — 672, uCIoJIb30BaTh MPHU-
oOpeTeHHbIC 3HAHUS M YMCHHS B
MPaKTHYECKON JIeATENLHOCTH |
TIOBCEJIHEBHOW KM3HU JISl BBI-
YUCIICHUS O0BEMOB IIPOCTPaH-
CTBEHHBIX TeNl MPHU PEIICHUH
MPaKTUYECKUX 3aj]ad, HCIOJb-
3yd MpU HEOOXOAMMOCTH CIIpa-
BOYHUKA U BBIYUCIUTEIIbHbBIC
YCTPOMCTBA.

O6bem mpsimoit nipusmel | 78 | KY

U OWIMHIpA

O0beM mpsMoi mpu3Mbl | 79

U OWIMHIIpA

O6Bem HaknoHHo# | 80 | MHMII3 ®opMyiIbl 00beMa MUPaMAAbLI U Ko- | SHATE: (OpMyIHI 00BeMOB

MIPU3MBI, UpaMUAIbI, Hyca. OTHOUIeHHE 06BEeMOB 1000HbIX | HAKTOHHOI MPU3MBI, ITHPAMHIbI

KOHYca TeL 1 KOHYcCa.

YwmeTh: pemiath 3ajaun tumna Ne
674 — 682, nCHoab30BaTh MIPH-
oOpeTeHHBbIC 3HAHUS U YMEHHS B
MIPAKTHYECKON JIESITETFHOCTH U
MTOBCETHEBHOW KHU3HU TSI BBI-
YHUCIIEHUS 00BbEMOB IPOCTPaH-
CTBEHHBIX TeJI IIPH PEIICHUN
MPAKTHYECKUX 3a]1a4, UCTIOIb-
3ys TIpH HEOOXOAUMOCTH CITpa-
BOYHHKH U BBIYUCIIUTEIBHBIE
YCTPOMCTBA.




O0Bem HakjonHoit | 81 | MHMII3

MPHU3MBI, MUPAMHIBL,

KOHyca

O0Bvem HakoHHOK | 82 | KY

IIPU3MBL, NUPAMUIBL,

KOHyca

O0mbem mrapa u mwomans | 83 | UHMII3 @opmyJibl 00beMa mapa W IUIoImaau | 3Hath: GopMyJbl 00beMa Iapa

cepbl chepnl. U wiomaau chepsl, MapoBOro
CEerMEHTa, IapOBOTO CJIOS 1
HIapOBOTO CEKTOpA.
YMerh: pemath 3agaun THIa Ne
710 — 724, wucnonb3oBaTh MpH-
O6peTeHHBIe 3HaHWUA U YMCHUA B
HpaKTH‘IeCKOf/’I ACATCIBHOCTU H
HOBCCHHCBHOﬁ JKU3HU JIs1 BBI-
YUCIIEHUS 00BEMOB IPOCTpaH-
CTBCHHBIX TCJI TIpU PCUHICHHUU
MPaKTUYECKUX 3aJ]]ad, HUCIOJb-
3ysl IpA HEOOXOIUMOCTH CIIpa-
BOYHUKH U BBIYUCIUTEIHHBIC
YCTPOICTBA.

O0mbem 1mrapa u miomans | 84 | MHMII3 ®opmyJibl 00beMa mapa U IIomanau | 3Hare: Gopmyisl 00beMa Iapa

chepsr

chepsbl.

1 TIomaam ceprl, mapoBOro
CErMEeHTa, IIapOBOTO CJIOS U
IIIAPOBOTO CEKTOPA.

YMeTh: pemarh 3agaun Tyra Ne
710 — 724, wucnonb30BaTh IIPH-
oOpeTeHHbIC 3HAHUS 1 YMEHUS B
MIPAKTHYECKOW NEATENbHOCTH H
TTOBCETHEBHOW JKU3HU ISl BHI-
YUCIIEHUSI O00BEMOB TIPOCTpaH-
CTBEHHBIX TeJ TpPH pPEUICHHH
MPAKTHYECKUX 331a4, WCIOIb-
3ys MpPU HEOOXOAMMOCTH CIIpa-
BOYHUKA W BBIYUCIUTEIBHbIC
YCTPOMCTBA.




O0ObemM miapa u mwiomanes | 85
cepsl
Pemenne 3amau o teme | 86 | KII3Y
«MHoOrorpanHuky, Iu-
JIUHJIP, KOHYC, Iap
Pemenne 3amau o teme | 87 | KII3Y
«MHoOrorpanHuky, 1u-
JIMHJIP, KOHYC, Tap»
Pemenue 3amau o teme | 88 | KII3Y
«MHOrorpaHHuky, Iu-
JIMHADP, KOHYC, 11ap»
Pemenue 3amau o teme | 89 | KK3
«MHOrorpaHHuky, Iu-
JIMHP, KOHYC, Iapy»
Kontponbhnass  pabora | 90
Ne6 o teme «OOBEMBI
TEI».
ITokazarensHas u morapudmudeckas Gyakmnn (38 4acoB)
ITokaszarensHass ¢yuk- | 91 | THMII3 IokazarenbHas GpyHkuusa (IKCMOHEH- | 3HATh: oOmpeneieHre Tokasza- | Www.schoolife.r
IIUs1, ee CBOMCTBA M Ipa- Ta), ee cBoiicTBa u rpaduk. IIpumepsl | TensHON QyHKINH, ee cBolicTBa; | U/education/alge
buk (GYHKUMOHAIBHBIX 3aBHCHMMOCTEil B | TEOpeMbI Ha KOTOpPBIX Oasupyet- | bra/.
peajJbHBIX Npoleccax M SIBJEHHSX. | CI TEOpUs peIleHHs IoKa3a-
Hcnosb3oBanne cBOMCTB U rpa)MKOB | TENbHBIX YPAaBHEHUW W Hepa-
(yHKkuUMil 1puU pelieHUMU YPaBHEHHMI U | BEHCTB
HEPABEHCTB. YmMetb: cTtpoutsh Tpaduku moka-
3aTeNbHBIX  (DYHKIMH, MpHMe-
HATh CBOMCTBAa (YHKIUH MpH
CpPaBHEHUU CTEIECHEW, HCCIeAO-
BaHUM (PYHKIIMA HA MOHOTOH-
HOCTh, PCIICHUM YPaBHCHUHA U
HEPaBEHCTB
[lokazarensHas GhyHK- 92

ous, €€ CBOICTBA U I'pa-

¢huk




[NokazatenbHast  ¢yHK- | 93
LU, ee CBOICTBa U Ipa-
(buk
[okazarensHast  ¢ynk- | 94 | KII3Y
LIMsl, €€ CBOMCTBA U Ipa-
(buk
[lokazarensubie  ypas- | 95 | MTHMII3 Pemienue mokasartebHbIX ypaBHe- 3HaTh: _Ompe/ielieHne Mokasza- | Www.mathnet.s
HEHMS Huii. Mcno/ib30BaHue CBOICTB M rpa- | TEJIBHOTO ypaBHEHHs, MeToIsl | ph.ru/texts/pw/p
¢uKoB PyHKIUI NPH pelIeHNH ypaB- | pEIICHUs MOKa3aTelbHBIX ypaB- | OWer_equations.
HeHuil. IIlpuMeHeHne MaTeMAaTHYECKUX | HEHUN htm
METOOB JJIsl pellleHUs cofepKaTeb- | YMETh: pelarh MoKazaTellbHbIe
HBIX 3224 M3 Pa3JIUYHbIX o0aacTeil ypaBHEHHUS, NMPUMEHSAS H3y4eH-
HAyKH U npakTuku. UHTepnperanus HBIE METO/IBI
pe3yJibTaTa, yueT peajbHbIX OTPaHH-
YeHMH.
[Nokazatensubie  ypaB- | 96 | MTHMII3 Pemienue moka3aTelbHbIX YpaBHe- 3HaTh: OmpenmeNeHre IIOKa3a-
HEHUS Huil. Ucnosb3oBaHue CBOWCTB M rpa- TEIIBHOTO YPAaBHEHUS, METOIbI
¢uxoB pyHKUMI IPH pellIeHUH ypPaB- | PEIICHUS TOKa3aTeIbHbIX ypaB-
HeHuil. IlpuMeHeHne MaTeMaTHYECKUX | HEHUN
METOJ0B /ISl peLICHUs CO/lepKaTelb- | YMETh: pElIaTh ITOKA3aTEIbHBIC
HBIX 32124 U3 Pa3JIU4YHbIX o0aacTeii ypaBHEHUs, NPUMEHSS H3Yy4eH-
HayKM M npakTuKu. UHTepnperanus HBIE METO/IBI
pe3yJbTara, y4yeT peajbHbIX OIPAHU-
YeHHI.
INokazarensHble  ypas- | 97 | KII3Y
HEHHUS
[lokazatensHbie  ypaB- | 98
HEHHUS
[lokazatensHpie  Hepa- | 99 | MHMII3 Pemienue mokasarte/ibHbIX Hepa- 3HaTh: ONpe/e/ieHHe MoKasza- | Www.mathnet.s
BEHCTBA BencTB. Hcnojib30BaHne CBOMCTB TEIBHOTO HEpaBEeHCTBa, Teope- | pb.ru/texts/pw/p

rpa¢ukoB GyHKUUIA NPHU peLieHUun
HepaBeHCTB. [IpuMeHnenune MaTemMaTu-
YeCKUX MeTO/0B [IJIsl pellleHHus coaep-
JKaTeJbHBIX 32/124 U3 Pa3JIMYHBIX 00-
JiacTeii HAyKu M npakTuku. Uurep-

My, Ha KOTOpoH Oasupyercs
pelleHne MoKa3aTeIbHbIX Hepa-
BEHCTB

YMerb: NpPUMEHSTh TEOpeMy
IOpU  PEIICHUH T0Ka3aTeNbHBIX

ower_equations.
htm




nperauusi pe3yJibTaTa, yueT peajbHbIX | HEPABEHCTB
OrpaHNYeHuii.
[Mokazatenbubie  Hepa- | 100 | UHMII3 Pemienue moka3aTesibHBIX Hepa- 3HaTh: oOmpeAeieHHe MoKasa- | Www.mathnet.s
BEHCTBA BeHcTB. Mcnojib30BaHue CBOICTB TENILHOTO HEpaBeHCTBa, Teope- | pb.ru/texts/pw/p
rpa¢gukoB GyHKIHUIA NIPH peLIeHUH My, Ha KOTOpoil Oasupyercst | OWer_equations.
HepaBeHCTB. [IpuMeHeHHe MaTeMaTH- | pEIICHUE MOKa3aTeNbHBIX Hepa- | htm
YeCKUX METO/I0B JIJIsl pellieHHsI coiep- | BEHCTB
JKATeJIBHBIX 32/124 U3 PAa3JIMYHBIX 00- | YMeTh: TPUMEHSTH TeopeMy
JacTeii HayKu u npakTuku. Unrep- IOpU PElICHHH TOKa3aTeNbHBIX
npeTanus pe3yJibTaTa, yu4eT peajbHbIX | HEPABEHCTB
OrpaHuYeHH.
INokazarensuble  Hepa- | 101 | KTI3Y
BEHCTBA
[Mousitue norapugma 102 | UHMII3 Jlorapudm uucaa. Ocnoenoe noza- 3HaTh: omnpeseicHUe Jorapud-
pugpmuueckoe moarcoecmeo. Ma, 0003HaueHUs JOrapudpmoB,
oTpeJieNieHre OIepaluy  JIoTa-
pubMUPOBAHUS
YMeTb: HaxoJHWTh 3HAYCHUS
jgorapudma, HCIOIB3YsA IPH
HEOOXOJJUMOCTH BBIYHMCIIUTEIb-
HBIC YCTPOICTBA; TMOJIH30BATHCS
OLICHKOM W TPUKUIKOW TpH
MPAKTUYCCKUX pacueTax
[ousitre gorapudma 103 | KII3Y
Oyukuus Y =loga.x, ee | 104 | UHMII3 OoparHasi pyukuusi. Qoracmo onpe- | 3Hath: onpezeneHue orapud- | www.schoolife.r

CBOWCTBa U TpaduK

Odenlenua u odnacmey 3nauenuil odopam-
Houi ¢pynkyuu. TI'paduk oOpaTHOH
byHkuun.

Jlorapupmuueckast
cBOlicTBa M rpajukK.
IIpeoOpa3oBanust rpagukoB: mnapaJ-
JieJIbHbII TepeHoc, CHMMeTPHUsl OTHO-
CHUTEJbHO Oceil KOOPAMHAT U CUMMEm-
pus_OMHOCUMEbHO HAYANA _KOOPOU-

bynkuus, ee

MUYeCKOl (YHKIWH, CBOWCTBa
(GYHKIMU B 3aBHCUMOCTH OT OC-
HOBaHHS Jorapudma

YMeThb: CTPOHUTH M YHTaTh Tpa-
¢ukn norapupmMuUIecKorl QyHK-
IIH, OIHUCHIBATh 110 IpauKy u
6 nmpocmeuuiux  cayyasx —no
@opmyne IOBENICHNE U CBOICTBA
GYHKIWA, HaXOAWTh MO rpadu-

u/education/alge
bra/.




Ham, cumMmempus  OMHOCUMENTbHO
npAMoNL Y = X, pacmsaicenue u cypcamue
600J1b 0cCell KOOpOuHam

Ky (yHKOMH HauOompmIMe W
HaMMEHBIINE 3HAYCHUS;
UCIIONB30BaTh MPHOOPETEHHBIC
3HaHUS ¥ YMEHHs B IpaKkTHUe-
CKOM JIeATeJIbHOCTM M IIOBCE-
JTHEBHOM JKU3HU TSI OTIMCAHUS C
MOMOIIBIO (PYHKIMHA Pa3THYHBIX
3aBUCUMOCTEN, IIPEICTaBICHUS
uX rpadMuecKy, HHTepIpEeTaIuH
rpadMKoB.

@Oyukuus Yy =loga.x, ee | 105
CBOMcCTBa U rpaduk
@Oyukuus Yy =loga.x, ee | 106 | KII3Y
CBOMCTBa U rpaduk
Kontponbhas padora | 107 | KK3
Ne7 mo Teme «Ilokaza-
TeTbHAsS W JIoTapuMHu-
gecKas (QYHKITHSD) 108
Csotictsa morapudmon | 109 | MTHMII3 Jlorapupm npou3sBeneHnsl, | 3HATh: OCHOBHEBIE TEOPEMBI, BBI-

YaCTHOI0, CTelleHU; nepexoo K HOGOMY
ocHoeanuto. JlecaTuuHbIH Jiorapudg-
Mbl. IIpeoOpa3oBaHusi mnpocreiimmx
BbIPA/KEHMI, BKJIIOYAIOIIUX oOlepa-
LU0 JIOTApU(PMUPOBAHUSL.

pakaroIue CBOWCTBa JoTapud-
MOB, OIIpEJEIeHUsl oOIepanui
nmorapu(MHUpPOBaHUS ¥ TIOTEH-
[UPOBaHUS, TOHITHA APOOHON
YaCTH ¥ MAHTUCCHI IECITUIHOTO
norapudma

YMersh: MPOBOJUTH MO U3-
BECTHBIM ()OpMyJlaM W TIpaBHU-
JaM TpeoOpazoBaHusi OyKBEH-
HBIX BBIP2KEHHH, BKIFOUAFOLITHX
JorapuMmbl,  BBIUHCIATH 3HA-
YEeHUsI YMCIOBBIX M OYKBEHHBIX




BBIPOKEHHUM, OCYIICCTBIAA He-
00XOMUMBIE  TMOJACTAHOBKH W
npeoOpazoBaHus

CoiicTBa norapumon

110

CoiicTBa norapudmon

111

CgoiicTBa norapudmon

112

NHMII3

Jlorapugpm NPON3BeICHNS,
YaCTHOI0, CTEIICHU; nepexo0 K HO6OMY
OCHO6aHuto. JlecATHYHBIA Jiorapud-
Mbl. lIpeoOpa3oBaHusi mpocTeiiux
BbIPa:KeHMH, BKJIIOYAKIIUX oNepa-
IO JIOTAapU(PMUPOBaAHUSI.

3HaTh: OCHOBHBIE TEOPEMBI, BbI-
pakarolye CcBOWCTBa Jorapud-
MOB, OIIPECNICHUs ONepaLnn
jorapu(MHUpPOBaHUS M IOTEH-
[UPOBaHUsI, TIOHSATHS JPOOHOM
YacTH U MAHTHUCCHI JAECATHYHOTO
sorapudma

YMers: IIPOBOAUTH IO W3-
BECTHBIM (opMyJaM W TpaBH-
JaM TpeoOpa3oBaHUs OYKBEH-
HBIX BBIPAKCHUH, BKIFOYAOIIIX
Jorapu@Mbl,  BBIYHUCIATH 3HA-
YEHHS] YHCIIOBBIX U OyKBEHHBIX
BBIPQXEHHUW, OCYIIECTBISST He-
00XOJMIMBIE  TIOACTAaHOBKH H
mpeoOpa3oBaHuUs

CgoiicTBa orapuhMoB

113

KII3Y

Jlorapudmmaeckue
YpaBHEHHS

114

NHMII3

Pemienue JorapupmMmuyeckux ypas-
HeHuil. [IpuMeHenne maTemaTuye-
CKHX METO/I0B /IJIsl pellieHHs coJep:Ka-
TeJIbHBIX 32/1a4 U3 Pa3JIM4HbIX 00./1a-
creil HAyKu M npakTuku. UHTepnpe-
Tauus pe3yJibTaTa, yuyeT peajbHbIX
OrpaHMYeHM .

3HaTh: ompeneneHue JoTapud-
MHYECKOTO ypaBHEHHs, Teope-
My, TPHUMEHSEMYI0 TIpU perlie-
HUU JOTapU(PMUYECKUX ypaBHE-
HUH, OCHOBHBIE METOBI pellle-
HUS JTIorapu(pMHUUECKUX ypaBHe-
HUH

YMerb: IIPUMCHATH PACCMOT-

www.schoolife.r
u/education/alge
bra/.




pPEHHBIE METOABI MPH pEIICHUU
JorapuQMHUYECKUX ypaBHEHUH

Jlorapupmuyeckue 115
YpaBHEHUS
Jlorapupmuyeckue 116
YpaBHEHUS
Jlorapudmuyeckne 117 | UHMII3 Pemienue JorapugpmMmuyecKkux ypas- 3HaTh: ompezeicHue Jorapud-
ypaBHEHUS Henmii. [IpuMeHeHune MmaTemaTnye- MHUYECKOTO YypaBHEHHS, Teope-
CKHX METO/IOB /IJIsl pellieHHs coJep:Ka- | My, MPUMEHSEMYIO IpU pelle-
TeJILHBIX 32/124 U3 Pa3JHYHBIX 00/1a- | HUU JIOTapU(PMHUYECKUX ypaBHe-
cTeil HAyKU M NpakTuKu. UHTepmnpe- HUWA, OCHOBHBIE METOJBI pEIlle-
Tanus pe3yJibTaTa, yueT peajibHbIX HUS JorapuMuYecKkux ypaBHe-
OrpaHMYeHM. HUM
YMeTb: NpPUMEHATH PacCMOT-
PEHHBIC METOJbI IMPU PEIICHUHN
JorapuMUUYECKUX YpaBHEHUH
JlorapupmMudeckue 118 | KII3Y
YpaBHEHUS
Jlorapupmuyeckue He- | 119 | UHMII3 Pemienue JiorapugMuvecKux Hepa- 3Hath: ompeaenenue morapud- | Www.mathnet.s
paBeHCTBa BeHcTB. [IpuMeHeHHe MaTeMaTHY - MHYECKOTO HepaBeHCTBa, Teo- | pb.ru/texts/pw/p
CKHMX METO/IOB /UIsl pellieHUs CO/lep:ka- | peMy Iepexoja ot jorapudmmu- | Ower_equations.
TeJIbHBIX 32124 U3 Pa3JIMYHbIX 00J1a- YeCKOro HepaBeHCTBa K paBHO- | htm
creil HAyKu M npakTuku. UHTepnpe- CUJIBHOM €My CcHUCTeME Hepa-
Tauus pe3yJbTaTa, yueT peajbHbIX BEHCTB
OrpaHUYeHH . YMeTb: NOpPUMEHATh PaccMOT-
PEHHYIO TEOpeMY IIPU PELICHUU
JorapuMUYECKUX HEPABEHCTB
Jlorapudmmueckne we- | 120 | 60 WHMII | Pemenue JjorapupmMuyueckux Hepa- 3Harp: ompexaeneHue Jsorapud- | Www.mathnet.s
paBeHCTBa 3 BeHcTB. [IpuMenenne MmaTeMaTnye- MHYECKOT0 HepaBeHCTBa, Teo- | pb.ru/texts/pw/p

CKHX METO/I0B /IJIsl pellieHHs coJep:Ka-
TeJILHBIX 32/1a4 U3 Pa3JIM4HbIX 00./1a-
creil HAyKu M npakTuku. UHTepnpe-
Tauus pe3yJbTaTa, yueT peajibHbIX
OrpaHMYeHM .

peMy mepexofa OT Jiorapugpmu-
YECKOr0 HEPAaBEHCTBA K PaBHO-
CHJILHOH €My CHCTeMe Hepa-
BEHCTB

YMerb: HOpUMEHATh paccMoT-
PEHHYIO TeOpeMy IPH pELIeHUU

ower_equations.
htm




J'IOI‘apI/I(pMI/I'-ICCKI/IX HCEpPaBCHCTB

Jlorapupmuyeckue He- | 121 | 61 KII3Y

paBeHCTBa

Jlorapupmuyeckue He- | 122

paBeHCTBa

Huddepenmponanue 123 | UHMII3 Hatypanbhblii jgorapugm. Yucno e | BHath: uTo Takoe uucio e, mo- | 900igr.net

MoKa3aTeIbHOW W JIoTa- I[IpousBoanble MOKA3aTeJAbHOW M JIO- | HATHE 3KCIIOHEHTHI, CBOWCTBA

pudmrueckoit GpyHKIMiA rapupmuyeckoii ¢ynxkuuid. I[Ipume- | pynkumu  y=e*,  Qdopmysl
HeHHe MPOU3BOAHOI K ucciaenoBaHuio | nuddepeHppoBanuss QyHKIMH
¢yHkumii ¥ mocTtpoeHuio rpauKoB. | y=e*, omnpeieNeHUE HATypalb-
Ilpouseoonvie oopamuoii ¢ynkyuu u | Horo jorapudma, QyHKIUH y =
Komnosuyuu Oannou Gynxkuyuu c au- | Inx, ee cpoiictBa u rpaduk,
neninoii. Tlpumepnl ucnoab3oBanus | Gopmynsl quddepeHnupoBanus
NMPOU3BOAHOI IS HAXOXKIEeHHUs | (YHKIHHA y=Inx, y=a*,
HAWIYYIIero pemeHuss B mnpukiaa- | y=10g.x
HBIX, B TOM 4YHCJIe CONHAJBHO- | YMETh: HAXOJUTh IIPOU3BOJHBIE
IKOHOMH-YecKHX, 3anauax. Haxoxne- | pyHkumii, conepxamux e, Inx
HHME CKOPOCTH [JIsl Ipolecca, 3aJaH-
Horo ¢gopmyJioi niamn rpagukom.

HuddepenuupoBanue 124 | UHMII3

MTOKAa3aTeNbHOM M JIoTa-

pudmIaeckor QyHKIHI

JuddepenuupoBanue 125 | KII3Y

MTOKAa3aTeNbHOM M JIoTa-

pudmIdeckor QyHKIHI

JuddepenuupoBanue 126

MTOKa3aTeNbHOM M JIora-

pudmIdaeckor QyHKIHI

KonTponpras padora | 127 | KK3

Ne 8 mo teme «Ilokaza-

TeNpHass M Jorapudmu-

yeckast QyHKIIHI» 128




[lepBooOpa3znas u unrerpai (11 gyaco)

[lepBooOpasnas u He- | 129 | UHMII3 IlepBooOpa3nas. [Ipumepbl npuMeHe- | 3HaTh: mOHATHE TepBooOpa3- | mathem.hl.ru/in

ONPEICICHHbI  WHTE- HUSI MHTerpaja B (u3MKe W reoMer- | HOW, Gopmysbl s oreickanus | tg0.html

rpai pun. NepBOOOPa3HbIX, npaBuia
OTBICKaHUS epBOOOPa3HBIX;
OIIpeZieTIeHHE HEOPEeaeIEHHOTO
WHTErpaja, TaONHIly OCHOBHBIX
HEOIIPENIEIICHHbIX MHTErPajoB,
NpaBuiIa HHTEIPHPOBAHUS
YMerb: 10oKa3bBaTh, 4TO (QYHK-
Ul SBJISIETCSl TIEpPBOOOpa3HOM,
HaXxOJIUTh MHOXKECTBO IEPBOOO-
Pa3HbIX s 3alaHHON (PyHKIIHH,
HaxOJIUTh epBOOOPA3HYIO,
rpadyK KOTOPOH MPOXOAUT de-
pe3 3alaHHYI0 TOYKY, HaXOJIUTh
HEeOoIpe/IeIeHHbIN HUHTErpal,
UCIIONb3Ys MpaBUia UHTETPUPO-
BaHUs M TaOJIUIy OCHOBHBIX
HEONIPEIETICHHBIX HHTETPalIoB

IlepBooOpasnas u He- | 130 | KII3Y

ONpeNeICHHBI  MHTe-

rpai

IlepBooOpasnass u He- | 131 | KII3Y

ONpeNeICHHBI  WHTe-

rpai

[lepBooOpasnas u He- | 132

ONpENCICHHBIA  HHTE-

rpai

Onpenenennsii  uHTe- | 133 | UHMII3 Ilouamue 06 onpedenennom | 3HaTh: MOHATHUE ONPENEICHHOTO

rpai uHmezpane KAk NA0Wadu Kpueoau- | HTErpajla, TEOMETPUYECKUN H

Helinoii mpaneyuu. ®opmyaa Heioro-
Ha-JleiilOnuna. [Ipumepbl npUMEHEHUS
HHTerpana B GU3UKE U TE€OMETPHUH.

(usnyeckuit  cMbICT  ompene-
JICHHOTO HWHTerpana, Gopmyiy
Herorona-Jleiioauna.

YMeTh: BBIYUCIATH OMpPE/eNeH-




HBIH ~ WHTErpaj,  BBIYUCIATH
TUIOINAAN TUIOCKHX (GUryp C Mo-
MOIIBIO  ONPEJEEHHOIO0 HHTE-
rpaia.

Omnpenenennsiii  unte- | 134 | KII3Y
rpan
OrnpenencHHBIN HHTE- 135 | KII3Y
rpain
OnpeneneHHbIA UHTE- 136
rpain
Omnpenenennbiii  uHTe- | 137 | KII3Y
rpain
Onpenenennbiii  uHTe- | 138 | KY
rpain
Koutponepnas  pabota | 139 | KK3
Ne9 1o Teme «IlepB0006-
pasHas U MHTErpajy.
YpaBHeHus 1 HepaBeHCTBA. CHcTeMBbl ypaBHEHUH U HepaBeHCTB (40 gacoB)
PaBHocunbHOCTE  ypaB- | 140 | UTHMII3 PaBHOCHJIBHOCTH YPABHEHUIA. 3HaTh: oNpeAeIeHNs paBHO-

HEeHUH

CHJIbHBIX YpaBHEHUH, ypaBHe-
HUSI- CIIEACTBUS, TIOCTOPOHHETO
KOPHS1, TEOPEMBI O PAaBHOCHJIb-
HOCTH YPaBHEHUH, TPUUUHBI
NOTEpU KOPHEH NPH PeIICHUN
ypaBHEHUI

YMeTh: mpeoOpa3oBEIBAThH NaH-
HOE ypaBHEHHE B ypaBHEHHUE-
CJICICTBUE, JOKA3bIBATH PABHO-
CHJILHOCTb YPaBHEHUI




PaBHocunbHOCTE  ypaB- | 141 | KII3Y

HEHUU

PaBHocunbHOCTE  ypaB- | 142 | KII3Y

HEHUI

PaBHOCMIIBHOCTE  ypaB- | 143

HEHUI

OO01Me MeTo Il peliie- 144 | UHMII3 Pemienne panuoOHAJBHBLIX, MoOKa3a- | 3HaTh: 4 oOmMX MeToma perre- | Uztest.ru/abstrac

HUSI ypaBHEHUI TeJbHBIX, JOTapUu(PMUYECKHX YpPaBHe- | HUS ypaBHEHHI ts/?idabstract=4
Huii. Pemlenme uppanMoOHANBHBIX | YMETh: HCHOJB30BaTh paccMoT- | 63907
ypaBHeHuii. PeleHusi TPUTOHOMET- | PEHHBIE METOJIBI NMPH PEUICHUU
puuyeckux ypapHeHuil. HcrnoJib3oBa- | ypaBHEHUU
HHE CBOCTB U rpadpukoB ¢yHKuUUA
NpU pelieHuH YPaBHEHHUH.

O6mme w™eromsl pemie- | 145 | KII3Y

HUSI ypaBHEHUI

Oo6mme meromsl peme- | 146 | KII3Y

HUS ypaBHEHUH

O6mme w™eromel pemie- | 147 | KII3Y

HHUSI ypaBHEHUI

PaBuocuneHOCTs Hepa- | 148 | THMII3 Pemenne panMoHAJIBHBIX, IIOKa3a- | 3HATh: OIpeHeieHus paBHO- | Viripit.ru/Page7_

BEHCTB TeJIbHBbIX, JOrapu(p)MHYeCKHX Hepa- | CHIbHBIX HEpaBEHCTB, HepaBeH- | 1.htm
BeHCTB. PaBHOCHJIBHOCTH Hepa- | CTBa- CJEACTBUS, TEOPEMBI O

BeHcTB. HMcmoab3oBaHme CBOHCTB M
rpa¢ukoB GyHKUUI NpPpH pelIeHUH
HepaBeHCTB. MeTox HHTEPBAJIOB.

PaBHOCHJIBHOCTH  HEPaBEHCTB,
OmpeneNieHusl CHCTEMBbl Hepa-
BEHCTB, COBOKYITHOCTH Hepa-
BEHCTB

YMerb: noKa3bIBaTh PaBHOCHIIb-
HOCTb HEpPABEHCTB, pellaTh He-
PaBEHCTBA, NMPUMEHSS TEOPEMBI
0 PaBHOCHJIBHOCTU HEPAaBEHCTB,
pelaTth CUCTEMBI U COBOKYITHO-
CTH_ HEPaBEHCTB, MPPaLMOHAIIb-




HBIC HCPABCHCTBA W HCPABCH-
CTBa C MOAYJIsIMU

PaBHOCMIIBHOCTE Hepa- | 149 | KII3Y
BCHCTB
PaBHOCMBHOCTE Hepa- | 150 | KII3Y
BCHCTB
VYpaBHenus u HepaseH- | 151 | MTHMII3 OcHOBHbIE NMpUEMbI pelieHHsi cucTeM | 3HATB:  TMOHATHS  cucTeMbl | WWwW.bymath.ne
CTBa C MOJIYJISIMH. ypaBHEHHIi: MOACTAHOBKA, ajredpau- | ypaBHEHHMI, pemenns cucremsl, | t/studyguide/alg/
yecKoe CJI0JKeHHe, BBeldeHHe HOBBIX | PaBHOCHJIBHBIX cHCTeM, OcHOB- | sec/algl5.html
VYpaBHenus u HepaseH- | 152 | UHMII3 nepeMeHHbIX. PaBHOCHJIBHOCTh YPaB- | HbIE METOABI PELICHUS CUCTEM
CTBa C MOJYJISIMHU. HEeHUi, HepaBeHCTB, cucTeM. Pelienne | YMeTh: MPUMEHATh M3ydeHHBIE
NMPOCTEeHIINX CHCTEM YPaBHEHMH ¢ | METOZBI MPH PEIIEHUH CHCTEM,
VpasHerus u nepasen- | 153 | KII3Y ABYMsl Heu3BeCTHbIMH. PellleHue cH- | pemaTh TEKCTOBBIE 3aJaddl C
CTBa € MOZYJIAMH. CTeM HEPABEHCTB € O/HOIl NepeMeH- | IOMOIIBI CUCTEM YpaBHEHHUN
VpaBuenns u HepaBeH- | 154 | KII3Y HOii.
CTBA C MOJIYIISIMH. H3o00paikenue Ha KOOleI/IHaTHOIZI
IUIOCKOCTH  MHOKECTBAa  pelleHMii
YpPaBHeHUHl W HePaBeHCTB € JIByMs
nepeMeHHBIMH M HX CHCTEM.
IIpumeHeHne MaTeMAaTHYECKHX METO-
JIOB J1JI5l pellleHHus COePKATEIbHBIX
3aJa4 U3 Pa3/IMYHbIX o0JiacTeil HayKu
u npaxktuku. UHTepnperanus pe-
3yJIbTaTa, yueT peajbHbIX OrpaHnye-
HUH.
Kontponsnas  pabota | 155 | KK3

Nel0 mo Teme «Ypas-




HCHUSA U HEPABCHCTBA»

156

YpaBHEHUS U HEpaBEH-
CTBa CO 3HAKOM paIuKa-
1a

157

YpaBHEHUST U HEpaBeH-
CTBa CO 3HAKOM paIuKa-
na

158

YpaBHEHUS U HEPABEH-
CTBa CO 3HAKOM paJIMKa-
na

159

YpaBHEHUS U HEPABEH-
CTBa CO 3HAKOM paJIhKa-
na

160

VYpaBHEHUS U HEPABEH-
CTBa C ABYMs IIEPEMEH-
HBIMHI

161

YpaBHEHUA U HEpABEH-
CTBa C JBYMs ITepEeMEH-
HBIMHI

162

YpaBHEHUA U HEpABEH-
CTBa C JBYMs ITepEeMEH-
HBIMH

163

JokazaTenncTBO Hepa-
BEHCTB.

164

JokazaTenncTBO Hepa-
BEHCTB.

165

Joka3aTenbCTBO Hepa-
BEHCTB.

166

Joka3aTenbCTBO Hepa-
BEHCTB.

167

Cucremsbl ypaBHEHUI

168




Cucrembl ypaBHEHUM

169

Cucrembl ypaBHEHHI 170

Cucrembl ypaBHEHHI 171

Cucrembl ypaBHEHHI 172

KonTtponbhas pabota 173

Nell mo teme «Cucte-

MBI ypaBHHUH 1 Hepa-  ——

BEHCTBY

3anmaun ¢ mapameTrpamu. | 175

3amaun ¢ napameTpamu. | 176

3amauu ¢ mapamerpamu. | 177

3amaun ¢ napamerpamu. | 178

3amaun ¢ napamerpamu. | 179

DJIeMEHTBI TEOPUH BepPOSITHOCTEH U MaTeMaTH4eckoi craTucTuku (11 1)

BepositHocts u reomer- | 180 | UTHMII3 DjieMeHTapHbIe 3HaTh/MOHMMATh. BeposTHOCT- | Www.studfiles.r

pust U CJIOKHDBIE COOBITHSI. HBII XapakTep pasiu4HbiXx mpo- | u/dir/catl4/subj
[IECCOB OKPY’KAIOIIETO MHD; 216/file14009/vi
YMern: BeIUUCIATH B mpocTeii- | ew141975.html

BepostHocts u reomer- | 181 | UHMII3 HIMX CIIy4asX BEPOSTHOCTU CO-

pust

ObITMIA HAa OCHOBE IOACYETA




HeszaBucumbie mostope- | 182 | MTHMII3 Paccmorpenue ciay4aeB M BepoOAiT- | UMCIA MUCXOJOB, pelaTh IIPo-
HUS UCTIBITAHUN C IByMS HOCTH CYMMbI HECOBMECTHBIX COOBI- | CTElIIMe KOMOMHATOPHBIE 3a/1a-
HCXOJIAMH. THii, BEPOSITHOCTH NMPOTHBOIOJIOKHO- | Y METOJOM Iepedopa, a TaKkKe
HeszaBucumbie mostope- | 183 | MTHMII3 ro cooObITHSA. C HCIIOJNIb30BAHUEM H3BECTHBIX
HUS UCTIBITAHUN C IByMS dopmy,
HCXOJIaMH.
HeszaBucumbie mostope- | 184 | MTHMII3 Ilonamue o nezasucumocmu codopimuil. | YMeTb HMCHO0Jb30BATH NMPHO0-
HUS UCTIBITAHUN C IByMS peTéHHbIE 3HAHUSY U YMEHHUs B
HCXOJIAMH. NPAKTHYECKOil 1eATeIbHOCTH
HeszaBucumeie mostope- | 185 | MTHMII3 Bepoamnocms u cmamucmuueckas | M IOBCEAHEBHOM KU3HM I
HUS UCTIBITAHUH C IByMSI Yacmoma HACMYNJIeHUA COObIMUA. aHajM3a pPEATbHBIX YHCIOBBIX
HCXOJIAMH. JAHHBIX, TPEJICTABICHHBIX B
Craructuueckue wmero- | 186 BUJIC AUarpamm, rpaukos;
Il 00paborku uHOOp- aHanmu3a WH(QOpPMAIMK CTaTH-
Maluuu CTUYCCKOT'O XapaKTepa.
Craructuueckue wmero- | 187
o6l 00paboTkm WHQOP-
Maluu
Crarucrinueckue wmero- | 188 Pemienne mnpakTHyecKHX 3ajad ¢ | YMeTb: peliarh Ipocreiiue
o6l 00paboTKH WHOOP- NpUMeHEeHHEeM BePOSITHOCTHBIX MeTO- | KOMOMHATOPHBIE 3a7adud METO-
Maluu HOB. oM mepedopa, a TaKXe C HcC-

MOJIb30BAHUEM HM3BECTHBIX (hop-

MyJ
layccoBa kpuBas. 3a- | 189
KOH OOJIBILIMX YHCEl.
l'ayccopa kpuBas. 3akon | 190
OOJBIIUX YHCET.

IMoBTopenne ( 48 yacos)

[Ipocreitmue TexcroBeie | 191 YMeTh HCIonb30BaTh Mpuodpe- | pemryerd.pd/
3a7a4M. 192 TEHHBIE 3HaHWSA W yMmenus B | alexlarin.net/

HpaKTquCKOﬁ JACATCIIbHOCTH U
HOBCGHH@BHOﬁ KU3HU




TekcToBBIE 3amaun Ha
JIBUKEHHE IO TIPSAMOM,
OKPY>KHOCTH

193

YMeTb CTpOUTh M HCCICAOBATH
MPOCTEUIIINE MAaTeMaTUYCCKUE
MOJEIN

TexcToBBRIE 3a7auM  Ha
COBMECTHYIO paboTy

194

YMeTb CTPOUTH U HCCIEAO0BATH
MIPOCTEUINNE  MATEMaTUYECKUE
MOJENH

TekcroBple 3agauv Ha
HCIIOJIb30BaHUE (hopMyJI
apudmernyeckoi u
FEOMETPUYECKOH  TIPO-
TPECCHH.

195
196

YMeTb CTPOUTH U HCCIEAO0BATH
MPOCTEUINNE  MATEMaTUYECKUE
MOJIENH

Urenne  rpaukoB H
JIarpaMM.

197

YMeTh HCIONIb30BaTh MPHOOpeE-
TEHHBIE 3HAHUS W YMEHUS B
MPAKTUYECKON JCSITEIHHOCTH H
MMOBCEIHEBHOM KU3HNA

Pewenne 3amau ¢ npu-
KJIaIHBIM COZIEpKaHUEM

198
199

YMeThp UCIOoNB30BaTh Mpuodpe-
TEHHBIE 3HAHUS W YMCHUS B
MIPAKTUYECKON JCATEIHHOCTH H
MMOBCEAHEBHOMN KU3HU

Pemienue 3amau ¢ npu-
KJIQJIHBIM COAep KaHuEeM

200
201

YMeTh uCIoNb30BaTh Mpuodpe-
TEHHBIC 3HAHWS W YMEHHUS B
MIPAKTHYECKOW NEATENbHOCTH H
TOBCETHEBHOMN XKU3HU

Bribop omnTuMamsHOTO
BapHaHTa

202

YMeTh UCIONB30BaTh MpHOOpe-
TEHHBIC 3HAHWS W YMEHHUS B
MIPAKTHYECKOW NEATENFHOCTA H
TOBCETHEBHOM XKU3HU

Pewenne npocreimmx
ypaBHEHUI

203

YMerp pemate ypaBHEHUS U
HEpaBEHCTBA

Boruncienust u npeoO-
pa3oBaHUs BBIPAKEHUH

204
205

YMeTb BBINOJHATH BBIYUCICHUS
U IpeoOpa3oBaHUs




Brruncnenne u mpeo6- | 205 YMeTh BBIOIHATh BBIYUCICHUS

pasoBanue BelpakeHuii | 206 1 TIpeoOpa3oBaHUsI

[TpousBoanHas 207 VYMeTh BBIIOIHATE OEUCTBUS C
208 GbyHKIMIMU

Kacarenpuas 209 VYMerh BBIIONMHATL JEHCTBUSA C
210 GbyHKIMIMU

Pemenne 3amau  Ha | 211 VYMeTh BBINOJHITL JIEHUCTBUS C

HaxoxJeHue Hanbonb- | 212 (hyHKIUIMU

mero W HauMEHBIIETOo

3HAYeHUH QYHKIMH C

MOMOIIBIO TPOU3BOIHOM

Pemienue 3amau Ha | 213 VYMeTh BBIIOIHATE OEHUCTBUA C

HaxOXJeHue Haubons- | 214 GYHKIMSIME

mero W HauMEHbBIIEro

3HAYeHUN (QyHKIMH Me-

TOJIOM OIIEHKH

Hauana teopuun Bepost- | 215 YMeTh CTPOWUTH M HCCIEAOBATH

HOCTH 216 MPOCTCHIIINE  MaTeMaTHUYECKUE

MOJEIHN

IlnanumeTpuyeckre 217 YMeTh BBINOJHATE JEHCTBUS C

3a7aun: TPEYTOJIbHUKH, TEOMETPHUYECKUMH  (pHUTYypaMH,

9eTHIPEXYTOIbHUKH, KOOpAWHATAMHU ¥ BEKTOPaMHU

MIPaBHJIBHEIC MHOTO-

YTOJIBHUKHI

IInanumeTrpudeckue 217 YMeTh BBINOJHATL JEHCTBUS C

3ajaun: OKpyKHOCTh H | 218 TeOMETPHUYECKUMHU  (UTypamu,

€ro DIICMEHTHI KOOpAWHATAMHU ¥ BEKTOpaMHU

[Inaanmerprueckue 219 YMeTh BHINONHITH JEHCTBUS C

3amaun: BrucaHHble u | 220 TEOMETPUYECKUMH  (QUrypamu,

OIIMCAaHHBIE OKPY>KHOCTH KOOpAWHATAMHU ¥ BEKTOpaMHU

Crepeomerpuueckre 221 VYMeTh BBINONHATH JEHCTBUS C

3371291 TE€OMETPHUYECKUMH  (HUTYpaMH,

KOOpAWHATAMHU ¥ BEKTOPaMH
Crepeomerpudieckre 221 YMeTh BBINONHATH JEHCTBUS C
3aa9n 222 TEOMETPUYECKUMH  (QUrypamu,




KoOpaAuHaTaMU U BEKTOpaMu

Crepeomerpuyeckue
3aja4u

223

YMeTh BBITOIHATE JSHCTBUS C
TCOMETPUYCCKUMH  (Urypam,
KOOpAMHATAMU U BEKTOPaMHU

Pemwenne Tpuronomer-
PUYECKUX YpPaBHEHUH U
HEPABEHCTB, cucreM
YpaBHEHU U  Hepa-
BEHCTB

224

YMersp pemars TPUTOHOMETPH-
YECKUE YPABHEHUS U HEPABEH-
CTBA, CHUCTEMBbl YpaBHEHUH H
HEPaBEHCTB

Pemenne Tpuronomer-
PUYECKUX YpPaBHEHUN U
HEPABEHCTB, cucreM
YpaBHEHUH U  Hepa-
BEHCTB

225

TPUTOHOMETPUYECKHUE  YypaBHE-
HHUSI U HEPABEHCTBA, CHUCTEMBI
YpaBHEHUH U HEPABEHCTB

Pemwenne  mokasarens-
HBIX YpaBHEHUI U Hepa-
BEHCTB, CUCTEM YypaBHE-
HUI 1 HEPABEHCTB

226

YMeTp pemath TMOKa3aTeTbHBIC
ypaBHEHUS W HEPABEHCTBA, CH-
CTEMBbl YPaBHEHUIN U HEPABEHCTB

Pewenne  mokasarens-
HBIX ypaBHEHUU U HEpa-
BEHCTB, CHCTEM ypaBHE-
HUI 1 HEPaBEHCTB

227

YMeTp pemarh MOoKa3zaTelbHbIE
YpaBHEHHS W HEPaBEHCTBA, CH-
CTeMbI YpaBHEHHI 1 HEPABEHCTB

Pemenne  morapudmu-
YECKUX YpPaBHECHHU U
HEPaBEHCTB, CHUCTEM
YpaBHEHUH U  Hepa-
BEHCTB

228

YMerp pemats JorapudmMuye-
CKH€ YpaBHEHUS U HEPaBEHCTBA,
CUCTEMbl ypaBHEHUH H Hepa-
BEHCTB

Pemenne norapudmu-
YECKUX YpaBHEHHUU U
HEpPaBEHCTB, CHCTEM
YpaBHEHUH U  Hepa-
BEHCTB

229

Ymers pemats Jorapudmuye-
CKHE ypaBHEHHS 1 HEPaBCHCTBA,
CHUCTEMBbl ypaBHEHUH U Hepa-
BEHCTB

HtoroBass KOHTpOJIbHAS
pabota

230
231




AHanmu3  KOHTPOJIBHOM | 232
paboThI
Pabora ¢ Tecramu 233
238
Y4e0HO — MeToANYECKOEe M MPOTPAMMHO — MeToANYecKoe ofecrevyeHue.
Y4eOHUKH IMocodus a1 yyammxest IocoOus aas yunTes.

A.I''MopakoBuy. Anrebpa u Hadaia MaTeMa-
taeckoro aHanuza 10 — 11. kimacc Yactp
1.YuyeOnuxk M.: Maemosuna, 2009r.
A.I'.'Mopakosuu AnreOpa 1 Hauyajla MaTeMaTu-
yeckoro agamusza 10 — 11. Yacte 2. 3agayHuk
Vuebnuk M.: Muemosuna, 2019. JI.C Atana-
csaH, B,®. byry3os, C.b. KagomueB u ap.-
I'eomerpus, 10-11: yueb. mus obmieodpa3zoBa-
TENBHBIX YupexaeHui/ 16-e uza.- M.: I1po-
cemenue, 2009.

1) J.A.AnexcanapoBa. AnreOpa 1 Havyana aHaIu3a:

camocTosTenbHBIe paboThl. 11kIace - M.: MHaemo-

3uHa, 2006.

2) A.I''Mopakosuny, E.E. TynsunHckas

Anrebpa n Havana aganm3a. 10 — 11 xmaccel: KoH-
TpoJbHEIE paboThl. M.: MHemo3nHa, 2010;
3)J1.0.Jlennmena. anredpa n Havyana aHaim3a.10-
11 kmacchl: TeMaTHYeCKUE TECTHI U 3a4eThl. M.:
Mmuemo3suna, 2006

4) I'eomeTpus: TUOAKT. MaTepraasl It 11 k1. /
B.I'. 3uB.- 9-¢ u3a. — M.: Ilpoceemienue, 2008.

1) A.I''MopnkoBuu. Anrebpa u Havaja aHaIHu3a.
Meroaudeckoe mocobue st yautens. M.: MHeMo-
3uHa, 2000, 2008.

2)  MmuororpaHHUKA. ONeKTHBHBIN Kypce. 10-11
KJIACCHI: y4e0.mocooue TUTS obmreoopazo-
Bar.yupexaenuid./.M.Cmupraosa, B.A.CmupHOB. —
M.: Muemo3una, 2007

3) M.1.CkanaBu. Pererne KOHKYpCHBIX 3a/1a9 110
matemaruke. Kues PUA «Texct» MIT «OKO»
1992.

4) J1.O.leanmeBa u ap. Y 4eOHO-TPECHHPOBOYHEIE
MaTepuaibl 11 moAroroeku k EI'2.2002 — 2012
5)[Moypounsie pazpabotku mo reomerpud. 11 xmacc /
Coct.B.A. Spoenko. — M.: BAKO, 2006.

6) Hlapeirua U.®. I'ony6eB B.1 dakynbraTUBHBINH
Kypc 1o Maremaruke: Pemenne 3agaq: yueb. moco-
ome musa 11 k. cpen. mk. — M.: IIpocsemenue,
1991.

7) A.1l.Epmosa, B.B.I'ono6opoasko. CamocTosi-
TENBbHBIE ¥ KOHTPOJIbHBIE PA0OTHI 10 TE€OMETPHH IS
11 knacca. — M.: Mnekca, 2003.

I[J'ISI I/IH(I)OpMaI_II/IOHHO- KOMHBIOTepHOﬁ MOAACPIKKHN y%GHoro mnmponecca mnpemprara€TCs HCHOJb30BAHUC CICAYIOMINX IMPOTrpaMMHO- MEAArOrMYCCKUX

CpEeICTB, peanu3yeMbix ¢ nomousio UKT:




[N T NS T NG T NG T N S T e T T T e
FON RS O A N RO~ XAINEWONE

Buptyanenas mkona Kupunna u Medonus. Ypoku anreopsr 11 k1., Ypoku reomerpun 10kt

1C: lIkona. Maremaruka, 5 — 11 xnaccsl. [lpakTukym.
O6pazoBatenbHas Kojutekius. Airedpa 7 — 11.

1C: Penetutop. Cnaem 2007. MaTtemaTunka
Crepeomerpus 10-11. OOpa3zoBaTenbHas KOJUICKIIHSL.
Martemaruka. Ctepeomerpus. 10-11 kmacc.
BrruncnurenbHas MaTeMaThKa v porpaMMHUPOBaHUE.
Cnaém EI'D 2008. Marematuka. 1C:Penerutop. Yacts 1.
Cmaém EI'D. Maremaruka.

. Ypoxku anreopsr. KuM. 10-11 knacc.

. ¥Ypoxku reomerpun KuM. 11 kmacc.

. OtkpsiTas maremaTrka. CtepeoMeTpus.

. AnreOpanueckue 3a1a4u ¢ napamerpamu 9-10 Kiacchl.
. MaremaTtuyeckuil aHaIu3.

. Cmaém EI'D 2009. MaTtemaruka.

. Cmaém EI'D mo maremaruxke 2010

. MaremaTtudeckuii KOHCTpYKTOp 2.0

. MaremaTudeckuii KOHCTPYKTOp 4.5.

. MaremaTtuaeckuit kKoHCTpyKTOp 4.0.

. Maremaruka. Yacts 1. 1C:Penerutop.

. IoaroroBka x EI'D. Anrebpa. Pemenne ypaBHCHHIA.

. 31 ymero crpouts rpaduku! MHTEpaKTHBHBINA TPEeHAKED.
. 51 ymero BO3BOUTH B cTeneHb! HTepakTUBHBINA TPeHAKED!
. Cmaém EI'D o marematuke.201 1rozm.
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