INOACHUTEJIBHASA 3ATINCKA 110 MATEMATHUKE

Pabouas mporpamma (mymnbprunpoduibHas) mo amredpe s 10-11x kmaccoB cocTtaBieHa Ha OCHOBE

CICAYIOIIUX HOPMATUBHO-IIPABOBBIX JOKYMCHTOB:

1.IlIpukaza Munobpuayku Poccum ot 17 05 2012 1. Ne 413 (pen. ot 29.06.2017) «O0 yTBepKaeHUU
denepanbHOrO rocy1apcTBEHHOT0 00Pa30BaTENBLHOIO CTaHAApTa CPEJHETo 001IIero 00pa3oBaHUs».

2.IIpukaza MunucrepctBa npocpemienuss PO ot 28.12.2018 r. Ne345 «O denepanbHOM nepeyHe yueOHUKOB,
PEKOMEHIYeMbIX K HCIOJb30BAaHUIO IPU pealu3allid HMEIOIIUX TOCYJAapCTBEHHYIO AaKKpeIUTAIHIO0
00pa30BaTeNbHBIX IPOrPAMM HAYaTHHOTO OOIIET0, OCHOBHOTO OOIIETO, CPEAHETO 001Iero oOpa3oBaHUs»
3.Ilucema MuHUCTEpCTBa 0Opa3oBanus ¥ Haykun Camapckoit obmactu ot 22.08.19 Ne MO-16-09 01/825-TY
«O0 opranuzanuu o0pa3oBaTeIbLHOrO Mpoiiecca B 001meodpa3zoBaTeNbHbIX opranuzanusx Camapckoil obnacru,
OCYILIECTBISIOUINX JEATEILHOCTH 10 OCHOBHBIM 0011€00pa30BaTeIbHBIM ITPOrpaMMaM

4.TlpuMepHOH OCHOBHOH 00pa30oBaTeIBHON MPOrpaMMBI CpenHero oomero obOpasoBanus. (OmoOpeHa
penrenreM PenepanbHOrO Y4eO0HO-METOIMYECKOTO O0BEAMHECHHUS 110 001IeMy 00pa30BaHUIO (MPOTOKOJI OT 28.
06.2016 1. Ne 2/16-3).

5.0cHOBHOI 00pa3zoBaTeNbHON MporpaMMbl cpeaHero obmiero obpazoanus ['BOY COIII  Nel ropona
[ToxBuctHeBoO (yTBEepXKAeHA TpUKa3oM qupekropa oT 29.08.2019 Ne 345-0)

6. ABTopckoit nporpammoil A.I'Mopakosuu, I1.B.CemenoBa . "Marematnka. Anrebpa u Hayana
MaTemaruueckoro ananmsa. 10 kim». Metoguueckoe nocooue st yaurens. ®I'OC. M: Muemosuna, 2020
7.ABTopckoii mporpammoit JI.C. Aranacana, B.®.byry3oBa u np. «IIporpamma no reomerpun (6a30BbIi U
npodunbHEI ypoBHU)» - [Iporpammsl o0meodpazoBarenbHbIx yupesxkaeHuil. I'eomerpus 10-11 kmaccesl. / Cocr.

T.A. Bypmucrtposa. — M.: [Ipocsemenue, 2020.

Pabouas nporpamma yyebHoro kypca «MatemaTukay» pazpabortana st ooydarommxcs 10-11 xnaccoB ¢
0a30BbIM U YIIyONEHHBIM U3yUYE€HHEM MaTeMaTHKU U BKJIIOYAET B ceOs JBa MOAYIIs: «Ajiredpa 1 Hadal
MaTeMaTHuecKoro aHaiuza u «l'eomerpus». [IpengycmMoTpeHo npenojaBaHue yKa3aHHbBIX MOYJeH
napajuieIbHO U CHHXPOHHO.
Pabouast mporpamma peanuzyercs no yueoHuKam:
1. Mopakosuu A.I'. Anrebpa n Hauana ananusa. 10 kinace. YriryOneHHbIH n 6a30BbIN
ypoBenb.IIpocBenienue,2019
2. «l'eomerpusa 10-11 kmaccei», ABtop: JI.C. Atanacsu, B.®. byry3os, C.b. Kagomies, M.:
[Ipocsemenne,2019
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Ienn u 3aga4n peanu3anuu OCHOBHOI 00pa3oBaTeJIbHOI

NMPOrpamMMbl CpeHero 001ero 0o6pa3oBaHus

LeasiMu peasu3anuu OCHOBHON 00pa3oBaTeIbHON MPOTrpaMMBbl CPEAHETO O0IIEro 00pa30BaHMUsI SBIISIOTCS:

CTaHOBJICHUE W PA3BHTHUE JINYHOCTU O0YYAIOUIETOCs B €€ CaMOOBITHOCTU U YHHKAJIbHOCTH, OCO3HAHHE
COOCTBEHHOW MHIMBHYaIIbHOCTH, TIOSIBIICHHE )KU3HEHHBIX IUIAHOB, TOTOBHOCTH K CAMOOIIPEIEIICHUIO;
JIOCTHKEHUE BBIIYCKHHUKAMU IUTAHUPYEMBIX PpE3yJIbTAaTOB: KOMIIETCHIMH W KOMIIETCHTHOCTEH,
OIPEAEISIEMBIX THYHOCTHBIMH, CEMEHHBIMHU, OOIIECTBEHHBIMH, TOCYJapCTBEHHBIMH NOTPEOHOCTSIMH H
BO3MOKHOCTSIMH O0YYaroIIErocsi CTapIlero MKOJILHOrO BO3pacTa, HHIUBUAYATIbHONW 00pa30oBaTeIbHOM
TPACKTOPUEH €ro pa3BUTUS U COCTOSHUEM 3JI0POBBSI.

JOCTUKEHHE MMOCTABIICHHBIX IIENICH MpU pa3padOTKe W peanu3alui 0O0pa3oBaTEIbHON OpraHu3anuei
OCHOBHOH 00pa30BaTeIbHON MPOrpaMMbl CPEeTHET0 O0IIero 00pa3oBaHMs MPEIyCMaTPUBACT PelICHUE

CJIEYIOIIMX OCHOBHBIX 3a/1a4:

(hopMHUPOBaHHE POCCUHCKON TPaKTAHCKON HJISHTUYHOCTH OOYJArOIIMXCs; O0eCreYeHne paBHBIX
BO3MOKHOCTEH MOTyYeHHS Ka4eCTBEHHOTO CPEAHEr0 00IIero 00pa3oBaHus;

o0ecriedeHrne JTOCTHKEHUSI OO0YJalomUMUCS 00pa30BaTEeNbHBIX pPE3yJIbTaTOB B COOTBETCTBHH C
TpeOOBaHUSIMHU, YCTaHOBJICHHBIMU DeliepallbHbIM TOCYJAapCTBEHHBIM 00pa30BaTelbHBIM CTaHIAPTOM
cpenHero obmero obpazoBanus (naisee — GI'OC COO);

o0ecriedyeHre MPEEMCTBEHHOCTH OCHOBHBIX 00pa3oBAaTENbHBIX IPOrpaMM Ha4daJbHOTO 0O0mIero,
OCHOBHOTO 00IIIET0, CpeIHEr0 00MIero, MpodeccnoHanTbHOT0 00pa30BaHNUS;

(bopMHpOBaHHE OCHOB OLIEHKM PE3YJIbTAaTOB OCBOCHMsI OOy4aroIIMMHUCS OCHOBHOM 00pa3oBaTesbHOM
IIPOrpaMMbl, JEATEJIBHOCTH MEJarorn4eckux pabOTHUKOB, OpraHU3alMi, OCYHIECTBISAIOIINX
00pa3oBaTeNbHYIO JeATETbHOCTH;

CO3JIaHME YCIIOBHUH JJISl PAa3BUTHUS M caMOpeaau3aluu o0yJyaromuxcs, s GOpMHUPOBAHUS 30POBOTO,

0€301acHOTO M KOJIOTHYECKH 11eJIeCO00pa3HOro o0pas3a KU3HU 00yUYaIoIUXCs



l. PE3YJIbTATBI OCBOEHUA YYEGHOI'O IIPEJMETA

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA YYEBHOI'O ITIPE/IMETA
MATEMATHKA: AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A, TEOMETPUSA

1.1. H]ZCZHMDV@Mble JUYHOCIMHKblE pe3yibnanibl OC60ECHUA ooll

— OpUEeHTanusi 00YYaloIIMUXCS HA JOCTHKEHHE JIMYHOTO CYUACThS, PEaM3aIUI0 MO3UTHUBHBIX >KU3HEHHBIX
NEPCHEKTUB, WHUIMATUBHOCTb, KPEATHBHOCTh, TOTOBHOCTH H  CIIOCOOHOCTH K  JIMYHOCTHOMY
CaMOOMPEIEIICHUI0, CTIOCOOHOCTh CTABUThH LIETH U CTPOUTH )KU3HEHHbIE TJIaHBI;

— TOTOBHOCTh U CIIOCOOHOCTH OOecrneuuTh cebe M CBOMM OJU3KUM JOCTOWHYIO *KH3Hb B IIpOLIEcce
CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM J1€ATEIbHOCTH;

— TOTOBHOCTB M CIIOCOOHOCTH 00Y4arOIIMXCS K OTCTAUBAaHUIO JIMYHOT'O JIOCTOUHCTBA, COOCTBEHHOI'O MHEHUS,
TOTOBHOCTh M CIIOCOOHOCTH BBIPAOATHIBATH COOCTBEHHYIO MO3HUIMIO MO OTHOIIEHUIO K OOIIECTBEHHO-
MOJINTUYECKIUM COOBITUSIM TPOIJIOT0 W HACTOSIIET0 Ha OCHOBE OCO3HAHUS M OCMBICICHHS HCTOPUH,
JYXOBHBIX LICHHOCTEN U JOCTHKEHNN HAlIEH CTPaHBI,

— TOTOBHOCTh M CHOCOOHOCTh OOYYaromMXCs K CAaMOPA3BUTHIO M CAMOBOCHUTAHUIO B COOTBETCTBHH C
00I1IeueI0BeYECKUMHU [IEHHOCTSMU U HJIealaMH IPaXKAaHCKOTO 00IIecTBa;

— NPUHIATHE U peanu3alus IEHHOCTeH 310poBOoro M Oe3omacHOro oOpas3a XKU3HHU, OepexHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (PU3MUYECKOMY M IICHXOJIOTHMYECKOMY
3/10pOBBIO;

— HPAaBCTBEHHOE CO3HAHUE U IMIOBEJCHME Ha OCHOBE YCBOEHHs OOIIEYEeIOBEYECKUX LIEHHOCTEH,
TOJIEPAaHTHOI'O CO3HAHUS U MOBEIEHHS B NOJUKYIBTYPHOM MHUpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAJIOT
C IPYTUMHU JIOJBMH, TOCTUTATh B HEM B3aWMOIIOHMMAHUsI, HAXOAUTh OOIIUE HENN U COTPYAHUYATD JIJIS UX
TOCTIKEHUS;

— NPUHATHE TYMAHHUCTHYECKUX IIEHHOCTEH, OCO3HaHHOE, YBAXKUTEIbHOE U JI00poXkenIaTeabHOoe
OTHOILIEHUE K JPYTOMY YEJIOBEKY, €F0 MHEHHUIO, MUPOBO33PEHUIO;

— CIOCOOHOCTH K CONEPEKUBAHUIO M (POPMHUPOBAHNE TTO3UTUBHOTO OTHOIIEHUS K JIFOSM, B TOM YHCIIE
K JUIIaM C OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 3JI0pPOBBbSI M WHBAIHIAM; OEpEKHOE, OTBETCTBEHHOE W
KOMIIETEHTHOE OTHOILIEHHE K (U3MUYECKOMY M IICUXOJOTUYECKOMY 3/J0POBbIO JIPYTHX JIIOJEH, yMEHHE
OKa3bIBaTh MEPBYIO TOMOIIIb;

— (dbopMHpOBaHNE BBIPAKEHHON B MOBEJACHWM HPABCTBEHHOW IMO3UIIMH, B TOM YHCIE CIIOCOOHOCTH K
CO3HATENbHOMY BBIOOPY J00pa, HPABCTBEHHOI'O CO3HAHMS M IIOBEJCHHS HA OCHOBE YCBOCHHUS
00IIeueI0BEYECKUX LIEHHOCTEH M HPaBCTBEHHBIX YYBCTB (U€CTH, J10JIra, CHPAaBEIIMBOCTH, MUJIOCEPAUS U
IpyKemoous);

— pa3BUTHE KOMIETEHIMI COTpYyJHMYECTBA CO CBEPCTHMKAMHM, JAETBMH MIQJLIET0 BO3pacTa,
B3POCIBIMH B 00pa30BaTEIbHON, OOIIECTBEHHO TMOJE3HOW, YYEOHO-MCCIEA0BATEIbCKON, MPOEKTHOW U

ApYyrux Buaax ACATCIBHOCTH.



- MHPOBO33PCHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd MaTeMaTHKH,
S3HAYUMOCTHU MATCMATHKHU, TOTOBHOCTb K HAYUYHO-TCXHHYCCKOMY TBOPUCCTBY, BJIAJICHUC ,Z[OCTOBCpHOﬁ
uHpopManuel 0 MepeioBbIX JOCTHKEHUAX U OTKPBITUSX MHUPOBOM M OTEUYECTBEHHON HAyKHM MaTeMaTHKH,
3aHHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpA M OOIIECTBA,;

- TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPA30BaHUIO, HA MPOTSHKEHUU BCEi
KM3HHM, CO3HATEJIbHOE OTHOIICHHE K HEMPEePHIBHOMY OOpa30BaHHMIO KaK YCIOBHIO  YCIICUIHOMN
poeCCUOHATILHON M OOIIIECTBEHHOM JICATEIbHOCTH;

— noTpeOHOCTh TPYAUTHCS, YBOXKEHHE K TPyAy M JIOJIM TpPyHa, TPYIOBBIM JOCTHXKEHUSM,
J00POCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOIIICHHE K Pa3HBIM BHJIaM TPYAOBO# IEATCILHOCTH;

- TOTOBHOCTH K CaMOOOCITY)KHBaHHIO, BKITIOYasi O0yUCHHE;

— du3MUECcKOe, SMOIHMOHATBHO-TICUXOJIOTHYECKOE, COLUATIBHOE OJIaromnoirydre 00yJarouuxcs B )KU3HHI
00pa3oBaTeNbHON OpraHU3aluy, OUIYIICHHE JSTbMH OC30MaCHOCTH W ICHXOJOrMYecKoro koM¢opra,

HH(pOpPMAITMOHHOM 0€30MaCHOCTH.

1.2. Memanpedmemeze pesyibmambvl OC60EHUA OCHOBHOU 06Da306am€ﬂbH01/vl npozcpamitol npedcmaeﬂeHbz

mpems 2DYRNAMu VHUeepcaalbHbix yueonvix oeticmeul (YY/I).

. Pezynamusnvie ynusepcanvhuvle yuebHvie Oeticmeus

BbinyckHUK Hay4uuTCS:

— CaMOCTOATEIBHO ONPENEIIATH LENH, 3aJaBaTh IIapaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOXHO OIPEIEIINTb,
YTO 1I€JIb JOCTUTHYTA;

— OLIEHHUBATh BO3MOXKHBIE MTOCIIECTBUS JOCTHKEHUS [TOCTABIEHHOM LI€IH B JIEATEIBHOCTH, COOCTBEHHOMN
KHU3HU U J)KU3HU OKPYKAIOIIUX JI0/IEH, OCHOBBIBAsICh HA COOOPAKEHUSAX STUKU U MOPAJIH;

— CTaBMUTb U POPMYJIMPOBATH COOCTBEHHBIE 33/1a4M B 00pPa30BaTEIbHON AEATEIbHOCTH U )KU3HEHHBIX
CUTYalUsIX;

— OILIEHMBATh PECYPChI, B TOM YHCIIE BPEMs U APYrue HeMaTepualbHble pecypchbl, HEOOXOIUMBIE IS
JOCTUKEHUSI IOCTaBJICHHOM 11eNu;

— BBIOMpATH MMYTh JOCTHXKEHUS LIEJIH, TUIAHUPOBATh PEIICHUE MTOCTABICHHBIX 3314, ONTUMHU3HUPYS
MaTepuaIbHble U HeMaTepUaJIbHbIE 3aTPaThI;

— OpraHu3oBbIBaTh () (HEKTUBHBIN OUCK PECYPCOB, HEOOXOIUMBIX Ul JOCTHKEHHSI TOCTABICHHOM 11eITH;
— CONOCTABJISITh MOJYYEHHBIN PE3YJIBTAT IEATEIBHOCTH C IIOCTABJIEHHOM 3apaHee LEIbIo.

. Tlo3nasamenvHhbie yHugepcaibHule yuebHble Oelicmaus

BbInyckHUK Hay4dHTCS:

— HCKaTh U HaXOAUTh 0000IIEHHBIE CIIOCOOBI PEeLICHUS 3aay, B TOM YHCIIE, OCYIIECTBIISITh pa3BEPHYTHII
MH(OPMAIMOHHBIN MOUCK U CTaBUTh HA €r0 OCHOBE HOBBIE (YueOHBIE U [TO3HABATEIbHBIC) 3a/1aUH;

— KPHUTHUYECKH OLICHWBATh U UHTEPIPETUPOBATH HH(POPMALIMIO C pa3HBIX MO3UIIHIA, paclIO3HAaBATh U

(buKcupoBaTh MPOTUBOPEUHS B HH(POPMAIIMOHHBIX UCTOUHUKAX;



— UCIIOJB30BaTh PAa3WYHbIE MOJEIbHO-CXEMAaTUYECKUE CPEICTBA IS MPEICTABICHUSA CYIIECTBEHHBIX
CBSI3€H M OTHOIICHUH, a TAK)KE IPOTUBOPEUHI, BEISIBICHHBIX B MH(POPMAIIMOHHBIX HCTOYHHUKAX;

— HAaXOOUTh W NPUBOJAUTH KPUTUYECKUE ApPryMEHTHl B OTHOLUCHMM JACHCTBUH U CYXIEHUW ApPYroro;
CIIOKOMHO M Pa3yMHO OTHOCHTHCS K KPHUTHYECKHUM 3aMEUaHUSIM B OTHOIICHHWH COOCTBEHHOTO CYXKJICHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

— BBIXOJIUTH 32 PAMKHU Y4EOHOTr0 MpeJAMETa U OCYIIECTBIIATH I[€JICHAIPABICHHBIM TOUCK BO3MOXKHOCTEH ISt
LIUPOKOTO MEPEHOCa CPEICTB U CIIOCOOOB ICUCTBUS;

— BBICTPAaWBATh MHAUBHIYAILHYIO OOpA30BaTEIBbHYIO TPACKTOPHUIO, YUHTHIBAS OTPAHUYCHHSI CO CTOPOHBI
JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAHUYCHMUS;

— MEHSATh U YAEPKUBATh Pa3HbIC MO3ULMH B IO3HABATEILHOM AEATEIbHOCTH.

. Kommynuxamusnule ynugepcanvhvlie yuedOHvle 0elicmaus

BrinyCKHUK HayuuTCA:

— OCYILECTBIATH JEJIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO B3pOCIHBIMU (KaK BHYTPH
o0pa3oBaTeNbHON OpraHM3alMHd, TaK W 3a ¢ NpeleiaMu), MOJOUPATh TApPTHEPOB JUIS JCIIOBOM
KOMMYHUKAIIUU UCXOJIS U3 COOOpaKEHUN PE3yIbTATUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMITATU;

— MPH OCYILECTBICHUH TPYIIOBOM pabOThI OBITh KaK PYKOBOAMTEIEM, TaK U WICHOM KOMaHIbl B Pa3HBIX
poisix (reHepaTop UaeH, KPUTHK, UCTIOIHUTENb, BHICTYIAIONIUHN, SKCIEPT U T.1.);

— KOOPJIMHUPOBATh M BHIMONHITH PadOTYy B YCIOBHSX pPEaTbHOr0, BUPTYAJLHOTO W KOMOWHUPOBAHHOTO
B3aMOJICHCTBUS;

— pa3BEepHYTO, JIOTUYHO U TOYHO HM3J1araTh CBOIO TOUKY 3PEHHsSI C MCIOJIb30BAHUEM aJI€KBATHBIX (YCTHBIX U
MMCHEMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(JIMKTOTCHHBIC CHUTYallUM W TMPEJOTBpamiaTh KOH(MIMKTBHI 10 WX aKTUBHOU ¢asbl,

BBICTPAuBaTh JIEJIOBYIO0 U 00pa30BaTE/IbHYI0 KOMMYHHUKAIINIO, U30€rasi IUYHOCTHBIX OLIEHOYHBIX CYKIECHHUI.



1.3. Ilnanupyemwie npeomemuvie pezyavmamol oceoeruss OO COO

Mamemamuka: aﬂzeﬁpa U Havana mamemamuuecKozo anaiusza, ceomempusn

ba3oBblii ypoBeHb
«IIpo6eMHO-PyHKIIMOHAIbHBIE Pe3yabTAaThD)

Yray0JjeHHblil YpOBEHb
«CHCTeMHO-TeopeTHYeCcKHe Pe3yJbTaThI»

Paznen I. BbIyCKHUK HAYYHUTCS II1. BbIMyCKHUK MOJYYHT I1. BoInyCKHUK HAYYHTCS IV. BbIyCKHMK MOJIYYHT
BO3MOKHOCTh HAYYUThCS BO3MOKHOCTh HAYYUTbCS
Mean s ucrionb3oBaHusl B MOBCEHEBHOM Lna pazeumusi mvluiieHus, Jns ycnemHoro npoosnKeHus Jlns obecneyenus
OCBOEHH | )KM3HHU U 00€CIeueHUs] BO3SMOKHOCTH UCNONB3068AHUSL 8 NOBCEOHEB6HOU | 00Pa30BaHUS O CIICHIUAIBHOCTSAM, | 803MONCHOCHU YCHEUHO20
| YCHENTHOTO MPOJOJIKEHUSI 00pa30BaHUs | HCU3HU U OOecneyeHUs. CBSI3aHHBIM C TIPUKJIATHBIM nPOOOIICEeHUs 00PA308AHUSL NO
npeaMe | 10 CIEHHAIBHOCTSIM, HE CBA3aHHBIM C B03MOICHOCMU YCNEUIHO20 HCITOJIb30BaHUEM MAaTEMaTHKH CNeYUaIbHOCMAM, C8A3AHHBIM C
Ta MIPUKJIATHBIM UCTIOJIB30BAHUEM NPOOOIIICEHUS 00PA308aHUSL NO ocywjecmenenuem Hay4Hou u
MaTeMaTHKHU CNeyuanIbHOCMsM, He UCce008amenbCKoll
CBA3AHHBIM C NPUKTIAOHBIM desimenvHOCMU 8 0O1aCmU
UCNONB30BAHUEM MAMEMAMUKU MaAmMemMamur U CMeNCHbLX
HayK
TpebOoBanus k pe3yabraTam
Inemen | — OnepupoBaTh Ha 0A30BOM ypOBHe1 Onepupoeamz)2 NOHAMUAMU: — CsoboaHo onepI/IpOBaTL3 —  [ocmuoicenue
mul MOHATUSAMM: KOHEUHOE KOHEeUHOe MHOMCEeCmeo0, MOHATUSMU: KOHEUHOE pe3ynemamos pazoena ll;
meopuu MHOKECTBO, DJIEMCHT MHOKECTBA, 97IeMeHm MHOMCeCmad, MHOECTBO, SJIEMEHT — onepupogamv HOHAMUEM
MHOHCEC MOJIMHOKECTBO, TIEpECeUeHUe U NOOMHOMCECB0, nepecedenie MHO€ECTBA, TOJIMHOXKECTBO, onpeoeneHusl, 0CHOBHbLIMU
me u 00beaUHEHNE MHOKECTB, U 0O0veOUHeHUE MHOMCECMS, nepeceveHue, 00beTMHEHUE U suoamu onpeoeyeruil,
Mmamema YHCJIOBbIE MHOXKECTBA Ha YUCTOBbIE MHOJICECMBA HA Pa3HOCTh MHOXECTB, YHCIIOBbIE OCHOBHBLIMU BUOAMU
muueck KOOPJIMHATHOU TIPSIMOH, OTPE30K, KOOPOUHAMHOU NPSAMOLU, MHOECTBa Ha KOOPJIUHATHOMN meopem;
oil WHTEpPBAIL; ompe30K, uHmepeal, MpsIMOM, OTPE30K, UHTEPBATI, —  NOHUMame cymo
J102UuKu — OmepupoBaTh Ha 0A30BOM ypOBHE noayunmepeai, nPoOMedHCymox IIOJIyUHTEPBAJI, IPOMEXYTOK C KOCBEHHO20
IOHATUAMU: YTBCPXKIACHUC, C 8bIKOSIOMOL mO‘tKOIZ, BBIKOJIOTOM TOQKOﬁ, do}{agameﬂbcmga;

OTPHUIIAHHUE YTBEPKJICHMS,
VCTHUHHBIE U JIOXKHBIC

epaghuueckoe npedcmasiieHue
MHOIHCECE HA KOOPOUHAMHOLL

rpadudeckoe mpeacTaBIeHNe
MHO’KECTB Ha KOOPIUHATHOM

— onepupoeantb NOHAMUAMU
CUEMHO20 U HECHYEMHO20

13peck 1 panee: pacnosHaBaTb KOHKPETHbIE NPMMEPbI 0BLLMX NOHATUM MO XapaKTepHbIM NPU3HaKaM, BbINOAHATL AENCTBMA B COOTBETCTBMM C ONpeaeeHnemM 1 NpoCTeNLMMM CBONCTBaMM
NMOHATUIM, KOHKPETU3NPOBaTb NPUMEpPaMu 0bLLME NOHATUSA.
23pecb U fanee; 3HaTb ONpeAeneHne NOHATUA, YMETb NOACHATb €ro CMbIC/, YMETb UCMO0J/Ib30BaTb NOHATUE W €0 CBOMCTBA NPU NPOBEAEHNM PaCCY>KAEHWN, PELIEHNM 3a4aY.

33peck 1 ganee: 3HaTb onNpeaeneHMe NOHATAA, 3HaTb M YMeTb 0BOCHOBbLIBATL CBOICTBA (MPU3HAKM, €CAIM OHM €CTb) MOHATUA, XapaKTepU30BaTh CBA3M C APYrMMM NOHATUAMM, NPeacTaBAaAn
O4HO NMOHATME KaK YacTb LLeIOCTHOIO KOMMAEKCa, UCMONb30BaTh MOHATUE U €r0 CBOWCTBA NPY NPOBELEHUN PACCYKAEHUI, AOKA3aTe1bCTB, PEeLIeHNN 3aaY.




YTBEPKJICHUS], IPUUYNHA,
CJIE/ICTBHE, YACTHBIN Cilydail
00IIIero yTBEpKACHNS,
KOHTpIIpUMED;

— HaxoAWTb IIEPECEUEHUE U
00bETMHEHNE IBYX MHOXECTB,
MpeJICTaBICHHBIX IpauuecKku Ha
YUCJIOBOU IPSIMOM;

— CTPOUTH HAa YHCIIOBOU MPAMOU
MOJIMHO’KECTBO YHCIIOBOTO
MHO>KECTBA, 3aJJaHHOE
MPOCTEHIIINMHU YCIIOBUSIMU;

— pacro3HaBaTh JIOXKHbIE
yYTBEPXKACHUS, OIINOKU B
paccyxaeHUsIX, B TOM YHCJIE
C HCTIOJIb30BaHUEM
KOHTPIPUMEPOB.

B noeceownesnoti scusnu u npu
u3yyeHuu Opyeux npeomemos:

— HCIOJIb30BaTh YHCIOBBIE
MHO’KECTBA Ha KOOPJAMHATHOMN
MPAMOM U ONMCaHUs peajbHbIX
MPOLIECCOB U SIBJICHU;

— MPOBOJUTH JIOTUYECKHE
pacCyXIeHHS B CUTyaIUsIX
MOBCEIHEBHOM KU3HU

NIOCKOCMU

—  onepuposams NOHAMUIMU.
ymeepoicoenue, OmpuyaHue
VMEepHCcOeHUsl, UCHUHHBLE U
JIOJICHBLE YMBEPHCOCHUS,
npuyuHa, creocmsue,
yacmmuwlil cryyail ooue2o
VIMEEpAHCcOeHUsl, KOHMpHpUMep,

—  nmpogepsimv NPUHAOLEIHCHOCTD
IeMeHma MHONHCECBY,

—  HaxoOumov nepeceverue u
00veOUHeHUe MHONCECE, 8
MOM quciie npeocmasieHHbIX
epaguyecku Ha YUCI0801
NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMUL;

—  Npo80OUMb 00KA3AMebHble
paccysicoenust 0as
000CHOBAHUS UCIMUHHOCTU
VMEEPHCOEHU.

B nosceonesnoil srcuznu u npu
usyuenuu opyaux npeomMemos:

—  UCNOTIb308aMb YUCTOBbLE
MHOJCECmBa HA
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCIU 015
ONUCAHUSL PEaIbHBIX NPOYECco8
U A61eHUlL;

—  nposooumsb 00KA3amebHble
PACCyAHCOeHUs 8 CUMYAYUSIX
NOBCEOHEBHOU IHCU3HU, NPU
pewteHuu 3a0a4 U3z Opyeux
npeomemos

IIJIOCKOCTH;
3a/1aBaThb MHOKECTBA
MIEPEUNCIIEHUEM U
XapaKTEPUCTUYECKUM
CBOIMCTBOM;
ONEPUPOBATH MTOHATUAMHU:
YTBEPKJICHHUE, OTPULIAHHE
YTBEPKACHUSI, UICTUHHBIE U
JIO’)KHBIE YTBEPKIACHUS,
IPUYMHA, CJIEICTBUE, YACTHBII
clly4aii 001ero yTBep K1eHus,
KOHTPIIPUMED;
MIPOBEPSTH NPUHAIIEKHOCTD
3JI€EMEHTa MHOXKECTBY;
HaXOJUTh [IEPECEUEHUE U
00bEIMHEHNE MHOXKECTB, B TOM
YHCJIE TIPEICTABIECHHBIX
rpagu4YecKy Ha YUCIOBOH
IPsIMOM ¥ HA KOOPAUHATHOU
IIJIOCKOCTH;
IIPOBOAMTH JOKA3aTEIIbHbBIE
paccyXIeHus ISl
000CHOBaHHUS UCTUHHOCTHU
YTBEPKICHUM.

B noeceonesnoii scuznu u npu

uzyyeHuu Opyeux npeomMemos.

HCIIOJIb30BaTh YHCIIOBBIE
MHO>KECTBA Ha KOOPIMHATHOU
MPSIMOM ¥ HA KOOPJAMHATHOMN
IJIOCKOCTH JIJIS1 OTIUCAaHUs
peanbHBIX MPOLIECCOB U
SIBJICHMI;
MIPOBOJIUTH J0KA3aTEIbHBIC
pacCyXJIeHHs B CUTYyalUsX
IIOBCEITHEBHOM KU3HMU, IIPU
pELIeHNH 3a/1a4 U3 APYTUX
MIPEIMETOB

MHOJHCeCm8a;

—  NpumMeHsImb Memoo
MamemamuyecKkou
UHOYKYUU OJI51 NPOBEOEHUs.
paccyscoenuii u
dokazamenbcme u npu
peuteHuu 3a0ay.

B nosceomnesnoti scusnu u npu
u3yyeHuu opyeux
npeomemos:

—  UCNONb308aMb MEOPEMUKO-
MHOHCECMBEHHBLIL SA3bIK U
A3BIK I02UKU 0151 ONUCAHUSA
DPeanbHbIX NPOYeccos u
AGNEHUN, NPU peuteHUU
3a0ay Opy2ux yueOHvlx
npeomemos




Yucna u
sviparice
Hus

OmnepupoBatb Ha 0a30BOM YpOBHE
MOHATHUSIMU: LIEJI0€ YHCIIO,
JEIMMOCTb YHUCell, 0OBIKHOBEHHAS
npoOsb, necsiTuyHast Jpoos,
paloHaIbHOE YHCIIO,
npuOIMKEHHOE 3HAYCHHE YNCIIa,
4acTb, 011, OTHOILIEHHE,
MIPOIICHT, TIOBBIILICHUE U
MIOHIKEHUE Ha 33/1aHHOE YUCIIO0
MPOLIEHTOB, MacIITa0;
orepupoBaTh Ha 0A30BOM YpOBHE
MOHATHSIMH: JIOTapu(M YuCIa,
TPUTOHOMETPHYECKAS
OKPY’KHOCTb, TpaJlyCHasi Mepa
yria, BeIMYMHA yTIJia, 3a1aHHOT0
TOYKOM Ha TPUTOHOMETPUUYECKOM
OKPY>KHOCTH, CUHYC, KOCUHYC,
TAQHT€HC U KOTAHT'€HC YIJIOB,
MMEIOLIUX MTPOU3BOJIBHYIO
BEJIMYMHY;

BBITIOJIHATH apUPMETHIECKHE
JIEWCTBUSA C LIEJIIBIMA 1
paloHaIbHBIMU YHCIIAMU;
BBITIOJIHATH HECIIOKHBIC
peoOpa3oBaHuUs YUCIOBBIX
BBIPAXKECHMI, COIEPIKAIUX
CTEIeHH Yuce, 1100 KOPHHU U3
quCel, TU00 JorapudMbl YHCET;
CpaBHMBAThH palliOHAJIbHBIC YHCIa
MEXIy COOOi;

OLIEHUBATh U CPAaBHUBATh C
paIoHaIbHBIMU YHCIAMU
3HAYEHUS 1IeJIbIX CTEeTIeHeN YHce,
KOpHEH HaTypaJabHOMN CTEIICHU U3
qyucen, JorapumMoB duces B
MPOCTHIX CITy4asix;

n300pakaTh TOUKaMHU Ha

C60600H0 onepuposamu
NOHAMUAMU. Yeloe YUCTLO,
0eIUMOCMb YUCes,
00bIKHOBEeHHAsL OPODY,
oecsimuynas Opooy,
PAYUOHATbHOE YUCTLO,
NPUOIUINCEHHOE 3HAYEHUE
yucad, yacmo, 00,
OmHOWeHUe, NPOYEHM,
noeblleHUe U NOHUNCEHUE HA
3A0aHHOE YUCIIO NPOYECHMOS,
macumao,

nPUBOOUMb NPUMEPbL YUCeT C
3A0AHHBIMU CBOUCTNEAMU
OeIUMOCU,

onepuposamv NOHAMUAMU.
Jo2apugm uucaa,
MPUSOHOMEMPUUECKAsL
OKPYAICHOCIb, PAOUAHHASL U
2paodycHasi mepa yaua,
8eUUUHA Yeld, 3A0AHHO20
mMoYKoU Ha
MPUSOHOMEMPUYECKOTU
OKPYIHCHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC V208,
UMEIOWUX NPOU3BOTILHYIO
GEUYUHY, YUCIA € U T,
8bLINOIHAMb apupmemuieckue
oelicmaus, couemasl yCmmoie u
NUCbMeHHble NPUEeMb,
npuMeHsis npu
Heobxooumocmu
BbIUUCTUMEIbHbBLE
ycmpoucmeda;

HAX00Umb 3HaA4eHUsI KOPHSL
HAmMypaivbHol cmeneHu,
cmenenu ¢ payuoOHaIbHbIM

CB000/IHO OTIEpUPOBATH
MOHATHSIMH: HATYpaIbHOE
YHCII0, MHOYKECTBO
HaATYPaJbHBIX YHCEN, LEJI0e
YHCII0, MHOXKECTBO LIEITBIX
gucell, OOBIKHOBEHHAS POOb,
JecsITuuHas Apo0Ob,
CMEIIaHHOE YHCIIO,
paIoOHaIbHOE YHCIIO,
MHO>KECTBO PaIlMOHATBLHBIX
qycell, UppaloHaIbHOE
YHCII0, KOPEHb CTETICHH N,
NEHCTBUTENBHOE YHUCIIO,
MHO>KECTBO JICHCTBUTEIILHBIX
4ucell, reOMeTprudecKas
UHTEPIIPETANS HATYPATbHBIX,
ENbIX, PAllMOHABHBIX,
JEHCTBUTEIHLHBIX YHCET,
MOHUMATh U OOBSCHATH
pa3HUILy MEXIY MO3UIIUOHHON
Y HETIO3UIIMOHHOW CHCTEMaMHU
3aMMCcy YHCeT;

MEPEBOJIUTH YHCIIA U3 OJHON
CHUCTEMBI 3aIUCH (CUCTEMBI
CUHCTICHUS) B JIPYTYIO;
JTIOKA3bIBaTh M HCITOJIb30BATh
MPU3HAKU JETUMOCTH CYMMBI U
TIPOU3BEICHHUS TTPU
BBITIOJTHEHUH BBIYUCIICHUHN U
pelIeHIH 3a1ad;

BBITIOJTHATH OKPYTJICHHE
paIMoOHATBHBIX U
HppalMOHATBHBIX YHCE C
3aJaHHON TOYHOCTBIO;
CPaBHHUBATh JIEHCTBUTEIbHbBIE
qrcia pa3HbIMHU CIIOCOOAMU;
yHopsAOYMBaTh Ynca,

Jlocmuoicenue
pe3yrbmamos pazoena ll;
€80000HO onepuposamy
YUCTIOBLIMU MHOMHCECTNBAMU
npu pewenuy 3a0a4;
NOHUMAMb NPUYUHBL U
OCHOBHbIE Udeu
PAaAcUUperUs YUCI08bIX
MHOJICECE,;

611a0emsv OCHOBHbIMU
NOHAMUAMU MeopUl
oenumocmu npu peuteHuu
CMAaHOapmMHuIX 3a0ay
umems 6azo6vle
npeocmasieHus o
MHOICECTNBE KOMNIICKCHBIX
yucen,

CB80000HO BLINONIHAMb
ModACOeCmEeHHble
npeobpazosanus
MPUSOHOMEMPULECKUX,
Jl02apupMuiecKux,
CMENEHHBIX BbIPANCEHULL
e1ademuv popmynou
ounoma Hvtomona,
NPUMEHAMb NPU PeueHun
3a0a4 meopemy o
JIUHEIHOM NpeodCcmagieHuu
HO;

NPUMEHAMb NPU peuleHuu
3a0ay Kumaiickyrwo
meopemy 06 0CmamKax;
NPUMEHSAMb NPU peuleHuu
3a0au Manyio meopemy
Depma,

YMemb 8bINOIHAMb 3ANUCD
YUCIA 8 NO3UYUOHHOT




YHUCJIOBOU IIPSIMOM LIEJIBIE U
palnyoHaIbHbIE YHCIIA;

— u300pakaTh TOYKAMH Ha
YUCIJIOBOM MPSAMOM LIENBIE CTEIEHU
4ucell, KOPHU HaTypaJIbHOU
CTETICHH U3 YHCEJ, JTOrapu(Mbl
4KCell B IPOCTBIX CIIy4asx;

—  BBINOJIHATH HECJIOKHbBIE
npeoOpa3oBaHus LENbIX U APOOHO-
panMoHaIbHBIX OYKBEHHBIX
BBIPAKCHU;

— BBIpaXKaTbh B IPOCTEHIINX CIIydasx
U3 PaBE€HCTBA OJHY IIEPEMEHHYIO
4yepes Ipyrue;

—  BBIYUCIISITH B IPOCTHIX CIIydasix
3HAYEHUS YHUCIIOBBIX U OYKBEHHBIX
BBIPA)KCHUH, OCYILIECTBIISA
HE00XO0/AMMBbI€ TIOJICTAHOBKH U
npeoOpa3oBaHus;

— u300paxkaTb CXeMaTU4YEeCKH yroll,
BEJIMYMHA KOTOPOr'O BhIpaXKeHa B
rpagycax;

— OLIEHUBATh 3HAaKH CUHYCA,
KOCHHYCa, TAHI€HCA, KOTaHIeHCa
KOHKPETHBIX YTJIOB.

B nosceonesnoii srcuznu u npu
usydeHuu Opyeux y4eomvix
npeomemos:

— BBIINIOJIHATH BBIYHUCIICHUSA ITPU
peIICHUH 33/1a4 TPAKTHIESCKOTO
XapaxTepa;

—  BBIIIOJIHATH NPAKTUYICCKHUC
PaCUYCThI C UCITOJIB30BAHUCM IIPpU
HEOOXOMMOCTH CIIPABOYHBIX

nokasamenem, loeapugma,
UCNONBL3YS NPU
Heobxooumocmu
8bIUUCIUMENbHBLE
ycmpoucmaea;

—  N01b308aMbCSL OYEHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

—  npPoB8OOUMb NO UBECHBIM
@opmynam u npasuiam
npeobpazosanusi OyK8eHHbIX
8bIPACEHUU, BKIIOUAIOUUX
cmenetu, KOpHU, 102apugmol u
mpuzoHoMempuiecKue
@yHrkyuu;

—  HAX0OUMb 3HAYEHUSL YUCTOBLIX
U OYKBEHHBIX BbIPANCEHUI,
ocywecmasis Heooxooumbvle
NOOCMAHOBKU U
npeobpazoeanus;

—  uU3006paddcamov cxemamuiecKu
V2o, 8eUYUHA KOMOPO20
8bIPAdICEHA 6 2PA0YCAX UNU
paouanax;

—  UCNONIBL308aMb NPU peueHUl
3a0a4 mabauyHvle 3HAYeHUs.
MPULOHOMEMPUTECKUX
@dyHKyuti yenos;

—  BbINOJHAMb NEPEBOO BEIUUUNBI
yena u3 paouaHHou mepul 6
2paodycHyto u 00pamHo.

B nosceonesnoii sorcusnu u npu
usyueHuu Opyeux yueoHvix
npeomemos:

3alMcaHHbIC B BUJE
OOBIKHOBEHHOH U JE€CATUIHON
IpoOw, Yrclia, 3aMCaHHbIE C
UCIIOJIb30BaHUEM
apu(METHIECKOTO
KBaJIpaTHOTO KOPHS, KOpHEH
CTENeHH OoJIbIIe 2;

— naxomuth HOJI m HOK
pa3HBIMH CTIOCOOAMU 1
UCIIONI30BATh UX MPH
pelieHuu 3a1ay;

—  BBINIOJIHATDH BBIYUCIICHUS U
peoOpa3oBaHus BIPAKECHHH,
COZEPIKAIIMX JICCTBUTEIIbHBIC
YKCclia, B TOM YHCIIE KOPHU
HaTypaJIbHBIX CTEIICHEH;

—  BBINOJIHATH CTAH/IAPTHBIE
TO>K/1€CTBEHHBIE
npeoOpazoBaHUs
TPUTOHOMETPUYECKUX,
Jorapu(pMUUECKHX,
CTENEHHBIX, UPPALMOHATILHBIX
BBIPa’KECHMIA.

B noeceomnesnoti srcusnu u npu
U3yyeHulU Opyeux npeomemos:

—  BBITIOJHATH ¥ OOBSICHSITH
CpaBHEHHE PE3YJIbTaTOB
BBIUMCIICHUH NPH pelIeHUH
MPAKTHYECKHX 33/1a4, B TOM
qrcie NpUOIMKEHHBIX
BBIYHCIICHUI, UCTIONB3YS
pa3HbIe CIIOCOObI CPaBHEHMH;

— 3aluchIBaTh, CPABHUBATH,
OKPYIJIATh YUCIIOBBIE JAHHBIC
peabHBIX BEJITMYUH C

cucmeme CHUCIeHUs.;
NPUMEHSIMb NPU PeueHUU
3a0ay meopemuko-
yucno8ble YHKYUL: YUCTO
u cymma oenumernetl,
¢ynkyuro Dunepa;
NPUMEHSIMb NPU PeuleHuu
3a0a4 yentvle OpooU;
NPUMEHSIMb NPU PeuleHuu
3a0a4 MHO2OYJIeHbL C
oeticmeumenbHuIMU U
yenvimu

K03 puyuenmamu,
61a0env NOHAMUSIMU
npUBOOUMBLL U
HEenpusooUMbll MHO20Y1eH
U NPUMEHSIMb UX NPU
peuteHuu 3a0ay;
NPUMEHSIMb NPU PEUeHUU
3a0ay OCHOBHYIO meopemy
aneeopul;

NPUMEHSIMb NPU PeuleHuu
3a0au npocmeuiuiue
@DYHKYUU KOMNIEKCHOU
nepemeHHou Kax
eeomempuieckue
npeobpazosanus




MaTepHaiOB U BEIYUCIUTEIBHBIX
YCTPOMCTB;

COOTHOCHTD PeajibHbIC BEJIHYUHBI,
XapaKTePUCTHKH OOBEKTOB
OKPY’KaIOIIEero MUpPa C UX
KOHKPETHBIMHU YHCIIOBBIMU
3HAYEHHSIMU;

UCTIOJIb30BATh METOIBI
OKPYTJICHUS, PUOIINKCHHS U
NPUKUAKH IPU PEILICHUN
MPAKTUYECKHX 3a/1a4
MIOBCE/THEBHOM KH3HU

8bINOIHAMb OelCBUsL C
YUCTOBBIMU OAHHBIMU NPU
peuweHuu 3a0a4
NpaKmu4ecko2o xapakmepa u
3a0a4 U3z pasiuyHsvix odbracmeil
3HAHUL, UCNONIL3YS NPU
HeobXo0UMocmu CnpasoyHvle
mMamepuansl u
8bIUUCIUMENbHBLE
ycmpoucmaea;

OYEHUBAMb, CPABHUBAMD U
UCNONL3068AMb NPU PEUUEHUU
NPAKMU4ecKux 3a0ay
YUCTI0BbLE 3HAYUECHUSL PEATIbHBIX
8eNUYUH, KOHKDemHble
YUCTIOBbLE XAPAKMEPUCUKU
00bEKMO8 OKPYHCAIOU)E20
mupa

HCIIOJIb30BAHHUECM PA3HBIX
CUCTEM U3MEPEHUS;
COCTAaBJIATh U OLICHHUBATH
pa3HBIMHU crIocO0aMu
YHCIIOBBIC BBIPAXKCHUS TIPU
pEIICHUN TPAKTHYECKHUX 3a/1a9
¥ 3a2/1a4 U3 JPYTruX y4eOHBIX
IIpeaMETOB

Ypasne
Hus u
Hepagen
cmea

Pemars nunelinble ypaBHEHUS U
HEpPaBEHCTBA, KBAJPATHHIC
ypaBHEHUS,

pemiate jgorapudmuyeckre
ypaBHeHwust Buaa log 2 (bx +¢) =d
Y MIPOCTEMIINE HEPAaBEHCTBA BUIA
log ax <d;

penaTh NoKa3arelbHbIe
ypaBHeHus, Buga a°* = d (rge d
MOHO TIPEJICTABUTDH B BUJIC
CTENEHU C OCHOBAHHMEM a) U
npocTeiile HepaBeHCTBA BUA A
<d (rme d MOXXHO MPEICTABUTH
B BH/JIC CTEIIEHU C OCHOBAHHEM a);.
MIPUBOJUTH HECKOJIBKO TPUMEPOB
KOpHEH ITPOCTEUILIEro
TPUTOHOMETPUUIECKOTO YPaBHEHUS
Buja: SINX =a,CcosXx=a, tgx =

Pewamv payuonanvhule,
noKasamenbHule U
Jloeapupmuueckue ypasHe sl
u HepaseHcmaa, npocmeniuiue
UPPAYUOHATbHBLE U
mpucoHoMempudecKue
VpasHeHUs, HepaABeHCmMBA U UX
cucmembl;

UCNONb306aMb MEmMOObl
pewenus ypagHeHUl:
npusedeHue K Uy
«npouzeedenue pagHo HYJio»
UYL «HACMHOE PABHO HYTION,
3aMeHa nepemeHHbIX;
UCNONb308aMb MEMmoo
UHMEPBANOB O/l PeUleHUs.
HepaseHcma,

UCNONb308aMb 2pAPuUYecKull

CB00OHO OnIEpUPOBATH
MOHATUSIMU: YpaBHEHHE,
HEpaBEHCTBO, PAaBHOCHIIbHBIE
ypaBHEHHS U HEPABEHCTBA,
ypaBHEHUE, SIBIISIOLIEECs
CIIEZICTBHEM JIPYTOTO
ypaBHEHHMsI, ypaBHEHUS,
PaBHOCHIIbHBIC HA MHOKECTBE,
PaBHOCHIIBHBIE
npeoOpazoBaHus ypaBHECHH,
pelaTh pa3Hble BHIbI
YpaBHEHMI U HEPABEHCTB U UX
CHCTEM, B TOM YHCJIE
HEKOTOpbIe ypaBHEHUs 3-ii u 4-
i cTerneHeu, ApooHo-
panroHaIbHbIC U
UppaloHaIIbHbIE;

OBJIIETh OCHOBHBIMM TUIIAMHU

—  Mocmuorcenue
pe3yrbmamos pazoena ll;

—  c80000HO onpeodenims mun
u 8v10Upamsv Memoo
PpeuenUss NOKA3AMelbHbIX U
Jlo2apupmuyecKux
VPaBHeHUll U HEPABEHCMS,
UPPAYUOHATILHBIX
VPa8HeHUll U HEPABEHCMS,
MPUSOHOMEMPULECKUX
VPaBHeHUll U HEPABEHCMS,
ux cucmem,

— 68000010 pewiams
cucmembl TUHEHbIX
VPABHEeHUl,

—  peuwiamb OCHOBHble MUunbl
VpagHeHUll U HEPABEeHCME C
napamempamu,




a, ctg X = a, rae a — Tabau4yHOe
3HaYEHUE COOTBETCTBYIOMICH
TPUTOHOMETPHUECKON (PYHKIIHH.

B noeceownesnoti srcusnu u npu

usyuenuu opyaux npeomMemos:

COCTABJIATH U PEIaTh YPAaBHEHUS U
CUCTEMbI ypaBHEHUH NpU
pELIEHUH HECIOKHBIX
MIPAaKTUYECKUX 3a1a4

Memo0 0J1s1 NPUOIUNCEHHO20
peueHus ypasHeHull u
HepaseHcma,

— usobpadicame Ha
MPUSOHOMEMPULECKOT
OKPYIHCHOCHU MHOHICECIBO
peuteHutl npocmeutux
MPUSOHOMEMPULECKUX
VpasHeHul U HepaseHCcma,

—  8LINOJHAMb OMOOP KOPHEll
VPAaeHeHUll Ulu peuleHuil
HepaseHCcma 8 coOOmeemcmeuu
¢ 0ONOIHUMETbHBIMU
VCIOBUAMU U 02PAHUYEHUAMU.

B noeceonesnotl srcusnu u npu
uzyyeHuu Opyeux y4yeOHvix
npeomemos:

—  CcOCmaesnams u peuams
VPasHeHUs, cucmembl
VPpasHeHull U HepaseHCMEa npu
peuteHuu 3a0ay Opy2ux
VueOHbIX NPeoMemos,

—  UCNONb308aMb YPAGHEHUS U
HepaseHCcmaa 0Jisi NOCMPOeHUs.
U UCCTe008AHUS NPOCMEUULUX
Mamemamuyeckux mooenetl
PEANbHbIX CUMYAYUTL UlU
NPUKIAOHBIX 3A0a4;

—  yMemb UHMePNPemupo8amy
NOJYYEHHbI NPU peuleHun
VDABHEeHUsl, HEPABEHCMBA U
cucmemvl pe3yibman,
oYeHusamnv e2o
npagoonooodue 8 KOHmMeKcme
3A0AHHOU PeabHOU CUmyayuu

MOKa3aTeIbHbIX,
aorapupMuuecKux,
HppaIOHAIBHBIX, CTETIEHHBIX
ypaBHEHU U HEPABEHCTB U
CTaHJApTHBIMH METOJaMH UX
pelIeHU U MPUMEHSTh UX MIPU
peIlIeHIH 3a/1a4;

MIPUMEHSATH TeopeMy be3y k
PELICHUIO YPABHEHUN;
IPUMEHSTh TeopeMy Bueta
JUISL peIlIeHUs] HEKOTOPBIX
YpaBHEHUH CTEIICHU BBIIIE
BTOPOIf;

MIOHUMATh CMBICI TEOPEM O
PaBHOCUJIBHBIX U
HEPaBHOCUJIbHBIX
npeoOpa3oBaHMAIX YpaBHEHUN
U YMETh UX JIOKa3bIBATh;
BJIaJIETh METOJJAMH PELICHUS
ypaBHEHUM, HEPABEHCTB U UX
CHCTEM, YMETb BHIOUPATh
METOJI peIIeHHsS 1
000CHOBBIBaThH CBOM BBIOOD;
UCTIOJIB30BaTh METOT
WHTEPBAJIOB JIJISl PEIICHHSI
HEPaBEHCTB, B TOM YHCIIC
JIpOOHO-PalMOHABHBIX U
BKJIIOYAIOIIUX B ce0s
HppallMOHATILHBIC BHIPAKCHHUS,
pemaTth anredpanveckue
ypaBHEHHS U HEPABEHCTBA M HX
CHCTEMBI C TapaMeTpaMu
anreOpanvecKuM u
rpadM4ecKuM METO/IaMH;
BJIa/IETh Pa3HBIMU METOJIaMU
JI0Ka3aTeNbCTBA HEPABEHCTB;
peliaTh ypaBHEHUS B IIENIBIX

NPUMEHAMb NPU PeuleHUuU
3a0a4 HepaseHcmaa
Kowu — bynaxoesckoeo,
bepuynnu;

umems npedCcmasiieHue o
HEepaseHcmeax mexicoy
CPeOHUMU CMEeNneHHbIMU




UU NPUKIAOHOU 3a0a4u

qHclax;

— wu300pakaTh MHOKECTBA Ha
IIJIOCKOCTH, 3a/1aBa€Mble
ypaBHEHUSAMHU, HEPABEHCTBAMU
U X CHCTEMaMU;

— cBOOOJIHO HCIIOJIB30BATh
TOKJIECTBEHHbBIC
peoOpa3oBaHus IPH PEIICHUN
YpaBHEHUH U CUCTEM
yYpaBHEHUH

B nosceonesnoi srcuznu u npu
usyuenuu opyaux npeomemos:

— COCTaBJIATh U pellaTh
ypaBHEHMs, HEPAaBEHCTBA, UX
CHUCTCMBI ITPU PCIHICHUH 3a1a4
JPYTUX y4eOHBIX TPEIMETOB;

— BBIIIOJHATH OLICHKY
MIPaBJI0NI01001s pe3yIbTaTOB,
II0JIYYaeMBIX IIPU PELICHUN
pa3IUYHBIX ypaBHEHUH,
HCPaBCHCTB U UX CUCTEM IIpH
peLIeHnN 3a1a4 JPYTUX
y4eOHBIX MPEMETOB;

— COCTaBJIAThH U pPelIaTh
YPaBHEHHUS U HEPABEHCTBA C
IapaMeTpaMu Ipu peleHun
3a/1a4 Ipyrux y4yeOHbIX
MIPEIMETOB;

— COCTaBJISITh YpaBHEHHUE,
HCPABCHCTBO WJIK UX CUCTCMY,
OIKCBIBAIOIIHE PEATIBHYIO
CUTYalLMIO WK MPUKIIAJHYIO
3aJa4y, MHTEpIPETUPOBATh
MOJIYUCHHBIC PC3YJIbTAThI;




HCIIOIB30BaTh IPOTPaMMHBIE
CPEICTBa IIPU PELICHUN
OTJENBbHBIX KJIACCOB
YPaBHEHUI U HEPABEHCTB

Dyukuyu

OmnepupoBarb Ha 0a30BOM ypOBHE
MOHATHUSIMU: 3aBUCUMOCTb
BEJIMYMH, (YHKIHS, apIyMEHT U
3HaueHue QPyHKIHUH, 007TaCTh
OIIpeEIICHUSI U MHOXKECTBO
3HaYeHUH PyHKUIUH, rpaduK
3aBUCHUMOCTH, rpaduK GyHKIINH,
HYIH (QYHKIIHH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTaHUE
Ha YHCIIOBOM IIPOMEXKYTKE,
yObIBaHUE HA YHCIOBOM
IIPOMEXKYTKE, HanOoIbIlee U
HauMEHblIIee 3HaUeHne PyHKIUU
Ha YHCIIOBOM IIPOMEXKYTKE,
nepuoaudeckas GyHKIHNs, IEPHOT;
orepupoBaTh Ha 0a30BOM YpOBHE
MOHATHUSIMU: TIpsiIMasi U oOpaTHas
IIPONOPLIMOHAIBHOCTD JINHEIHAS,
KBaJIpaTH4Hasi, JiorapupmMudeckas
U TIOKa3aTenbHas (PyHKIUH,
TPUTOHOMETPUYECKHE (PYHKIINU;
pacrio3HaBaTh rpaduKu
3JIEMEHTAPHBIX (QYHKIMNA: TPIMOi
1 0OpaTHOM
MPONOPLUUOHATIBHOCTH, JIMHEMHOM,
KBaJIpaTUYHOM, TorapupMuuecKoi
U TI0Ka3aTeNbHON (DYHKIIMIA,
TPUTOHOMETPUYECKHUX (PYHKIIMIA;
COOTHOCHTD TpapuKu
3JIEMEHTAPHBIX (QYHKIMNA: TIPIMOi
1 0OpaTHOMH
MPONOPLUOHATIBHOCTH, JIMHEUHOM,
KBaJpaTUYHOM, JIorapu(hMUIECKOM

—  Onepuposamov NOHAMUAMU:
3a8UCUMOCTb GETUYUH,
@ynKxyus, apeymenm u
3Hauenue yHKyuu, obracmo
onpeoeneHusi U MHONCECHEO
3Hauenull pyHKyuu, epagux
3asucumocmu, epagpux
@yukyuu, Hyau GyHKyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
803pacmanue Ha YUCIL080M
npomexcymke, yovieanue Ha
YUCTI0BOM NPOMEIICYNIKE,
Haubobulee U HauMeHbluLee
3HayYeHue yHKyuu Ha
YUCTOB0M NPOMENCYIIKE,
nepuoouyeckas yHKyus,
nepuoo, YemHas u HeyemHast
@yHryuu;

—  onepuposams NOHAMUAMU.
npsamas u oopammuas
NPONOPYUOHATLHOCD,
JIUHENHAs, K8AOPAMUYHAs,
Jlo2apugmuyeckas u
NOKA3amenbHas YyHKyuu,
mpuzoHoMempuiecKue
dynryuu;

— onpedensamy 3HaueHue
@yHKYUuU nO 3HAYEHUIO
apeymeHma npu paziuiHblx
cnocobax 3a0anus GyHKyuu;

—  cmpoumbs 2paghuxu u3y4eHHbIxX

GyHuryuil;

Buitagers nonstusaMu:
3aBHCHUMOCTH BEJTUYHH,
(GyHKLHMA, apryMEHT U
3HaueHUe PyHKIHUH, 001aCTh
OIpeJIeJIEHUs] 1 MHOKECTBO
3HaYeHUH QYHKIUH, rpaduK
3aBUCUMOCTH, rpauk
¢GbyHKIMU, HYH QYHKINH,
IPOMEKYTKU
3HAKOMOCTOSIHCTBA,
BO3pacCTaHHE HA YUCIOBOM
IPOMEXYTKe, yObIBaHUE Ha
YHCIIOBOM ITPOMEXYTKE,
HauOoJbIIee U HAUMEHbIIIEe
3Ha4YeHHe (PYHKIUHU Ha
YHCIIOBOM ITPOMEXKYTKE,
nepuoauyeckas GyHKLus,
MIEPUOJI, YeTHASI U HeUEeTHAs
(GyHKINU; yMETh IPUMEHSATh
9TH MTOHATHUS TIPH PEIICHUH
3ajay;

BJIQJICTh MMOHITHEM CTETICHHAS
(GyHKIUS; CTPOUTH ee rpaduk
U YMETh IPUMEHSATH CBOHCTBA
CTENEeHHON (PYHKIUH MPH
peIleHIH 3a/1ad;

BJIJIETh MOHATUAMHU
nokaszaTenbHast QyHKIHS,
9KCIOHEHTA; CTPOUThH UX
rpaduKu ¥ yMETh IPUMEHSTh
CBOMCTBA ITOKA3aTEIbHOU
(YHKIMHY TpU PEIICHUH 3a/1a4;
BJIQJICTh MOHATHEM

—  Hocmuorcenue
pe3ynbmamos pazoena ll;

—  e1aoemv NOHAMUEM
ACUMNMOMbL U YMemb €20
NpUMeHAmMb Npu peueHuu
3a0ay;

—  NpUMEHsmMb Memoobl
Ppeenust npOCMetuux
oughghepenyuanvhvix
VpasHeHull nepeozo u
8MOPO20 NOPSAOKO8




Y TI0Ka3aTeNbHON (DYHKIIHIA,
TPUTOHOMETPUUECKUX (PYHKLHUH C
(dbopMynaMu, KOTOPHIMUA OHH
3aJ]aHbl;

HaXOJUTh 10 rpaduKy
npUOIMKEHHO 3HAYCHUS (QYHKIIUH
B 33JJaHHBIX TOYKAaX;

OTIpEeIeNIATh O TpaduKy CBOWCTBA
GbyHKIMU (HYTH, TPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEKYTKU
MOHOTOHHOCTH, HaHOOJIbIIINE
HauMEHbUINE 3HAYEHUS U T.11.);
CTPOUTH 3CKH3 rpaduka GyHKINH,
YJIOBJIETBOPSIOIIEH
IIPUBECHHOMY HA0Opy yCIOBUI
(mpomexyTKu Bo3pacTaHus /
yObIBaHUs1, 3HaUeHHE (PYHKLINHU B
3aJJaHHOI TOUYKE, TOUKH
9KCTPEMYMOB H T.1.).

B noeceownesnoti srcusnu u npu

u3yyeHuu Opyeux npeomemos:

OTpeAeNsATh 1o rpaduxkam
CBOMCTBA peaIbHBIX MIPOIIECCOB U
3aBUCHMOCTEH (HauOOoIbIIINe U
HaWMEHBIIINE 3HAYCHHUS,
MIPOMEXKYTKH BO3PACTAHUS U
yOBIBaHUS, IPOMEKYTKH
3HaKOMOCTOSIHCTBA U T.I1.);
WHTEPIPETHPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOM
MPAKTUYECKON CUTyallun

— onucwvleams no 2paguxy u 6
npoCmeuux ciyuasx no
Gopmyne nogeoernue u
ceoticmea QYHKYul, Hax0Oumbv
no epaghuxy ¢ynxyuu
Haubobuue u HauMeHbulUe
3HaueHus;

—  cmpoumbs 3cKU3 epaghuxa
@yHryuu, yoosnemeopsioueli
npuseodeHHoMy Habopy Yclo8ull
(npomedsrcymku
803pacmarnus/yovi6anus,
3HayeHue hyHKYuu 8 3a0aHHOU
mouke, MmouKU IKCMpPemymos,
acumnmomul, Hyau QYHKYuu u
m.o.);

— pewambs ypasHeHus,
npocmeuiuiue cucmemol
VpasHeHuil, UCNOIb3)sl
ceoticmea pyHKyull u ux
epaghuxos.

B noeceonesnoii scuznu u npu
u3yyeHuu Opyeux y4eOHvix
npeomemos:

— onpedensams o epaguxam u
UCNONB3068aMb OJI5L PEULEHUSL
NPUKTAOHBIX 3A0a4 CBOUCMEA
PeanbHbIX NPOYECCO8 U
3asucumocmetl (Haubovuuue u
Haumenbuile 3HA4eHUsl,
NPOMENCYMKU 803PACMAHUA U
yovl8anus pyHKyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
acumMnmomol, nepuoo u m.n.);

norapudmuueckas GpyHKIu;
CTPOUTH €€ rpaduK U yMETh
IIPUMEHATH CBOMCTBA
norapupMudecKon GyHKITUU
MIPH PELICHUH 3a7ay;

—  BJIJETh NOHATUSAMU
TPUTOHOMETPHUYECKHE
(yHKIMM; CTPOUTH UX TpaPUKH
Y yMETh IPUMEHSTH CBOHCTBA
TPUTOHOMETPHUECKUX
(GyHKIMN TIpU pelIeHUH 3a/1a4;

— BIJIAJETh MOHATHUEM OOpaTHas
(GyHKIUS; TPUMEHSTH 3TO
MIOHSTHE MIPH PEIICHUHN 33/1aY;

— TMPUMEHSTH IPU PEIICHUN
3a/1a4 CBOMCTBA (PyHKIIHI:
YEeTHOCTD, IIEPHUOMIHOCTH,
OTPAaHUYEHHOCTB;

— TIPUMEHSTH IPH PEIICHUN
3a/1a4 IpeoOpa3oBaHUs
rpaduKoB QYHKIUH;

—  BJIAJETh MOHSATUSMHU YUCIOBAS
MOCTIeIOBATEIBHOCTb,
apudmernyeckas u
TeOMETPHYIECKas IIPOTPECCHS;

— TPUMEHSTH IPU PEIICHUN
3a/1a4 CBOMCTBA U MPU3HAKHU
apudMeTUIECKOr 1
F€OMETPUYECKON IIPOrPECCUMA.

B nosceonesnoti sorcuznu u npu
usyueHuu Opyaux yueOHvix
npeomemos:

—  OmpenessaTh Mo rpadukam 1
WCTIOJIH30BATh JIJISl PEIICHUS
MPUKJIAIHBIX 3a7a4 CBOMCTBA
peabHBIX MPOIECCOB H




UHmMepnpemuposams
ceoticmea 8 KoHmexkcme
KOHKDEemHOU NpaKmuieckou
cumyayuu,

onpeoensims no epaguxam
npocmetuiue
Xapaxmepucmuxu
nepuoouUyecKux npoyeccos 8
buono2ul, IKOHOMUKeE, MY3bIKE,
paouocssazu u op. (amnaumyoad,
nepuoo u m.n.)

3aBUCHMOCTEN (HauOobIIMe U
HauMEHbIIINE 3HAYCHHUS,
MIPOMEKYTKH BO3pACTaHHS U
yObIBaHUS QYHKIIUH,
MIPOMEKYTKH
3HAKOIMOCTOSHCTBA,
ACHMIITOTBI, TOYKH Ieperuoa,
NepUoJI U T.I1.);
MHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOMN
MPAKTHYECKON CUTYaIUH;.
OTIPENIeNIATh 0 TpaduKam
IIPOCTEUIINE XapaKTEPUCTUKU
NEPUOANYECKUX MPOIIECCOB B
OHOJIOrUH, YKOHOMUKE,
MY3BbIKE, PAJUOCBS3H U JP.
(ammuTya, NEpUO U T.11.)

Dnemen
mol
mamema
muueck
020
ananusza

OmnepupoBath Ha 0a30BOM YpOBHE
MOHATHUSIMU: TIPOU3BOIHAS
(GyHKIMU B TOYKE, KacaTeIbHas K
rpaduKy QyHKIHH, TPOU3BOIHAS
GbyHKIIY;

OTIPEIeNIATH 3HAUCHHE
MPOU3BOIHON (DYHKIIMM B TOUKE
10 N300paKEHUIO KacaTeIbHOM K
rpaduKy, IpOBEeIEHHON B 3TOM
TOUKE;

pelaTh HECJIOKHBIE 337a4y Ha
MIPUMEHEHHE CBSI3U MEKIY
MIPOMEKYTKaAMU MOHOTOHHOCTH U
TOYKaMH dKcTpeMyMa (pyHKITUH, ¢
OJTHOW CTOPOHBI, U IPOMEKYTKAMHU
3HAKOIMIOCTOSIHCTBA M HYJISIMU
MIPOU3BOTHOM TOM (DYHKITUHU — C
JIPYrOi.

Onepuposams noHsmusMu:
npou3B0OHAsl (PYHKYUU 8
mouke, KacamenbHas K
epaguxy ynxyuu,
npoU3800HAS PYHKYUU,
BLIYUCTAMb NPOUZBOOHYIO
O0OHOUIeHA, MHO2OUIeHA,
K8AOpamHo2o KOpHs,
nPOU3BOOHYIO CYMMbl
QyHKyul;

BLIYUCTAMb NPOU3BOOHbIE
INIeMEHMAPHBIX QYHKYULL U UX
KOMOUHAYU, UCNONb3Y
CNpagoyHble Mamepuaivl,
uccne008ams 6 npoCmeuuiux
CYuasx QyHKyuu Ha
MOHOMOHHOCMb, HAXOOUMb
Haubonbuiue u HauMeHbulUe
3HAYEeHUs QYHKYULL, CMpoums
2paghuxu MHO2041€HO8 U

Brnanets monsTrem
OECKOHEYHO yOBIBaIOIIIAs
reoMeTpHUYECKast TPOrpeccus 1
YMETb MIPUMEHSTH €T0 MPH
pellleHu  3a7ay4;

MIPUMEHSITH JTSI PEIICHHSI
3aJ1a4 TEOPHUIO MIPEJICIIOB;
BIIA/IETh MOHITHSIMH
OECKOHEYHO OOMBIINE U
OECKOHEYHO MaJIbI€ YHCIIOBBIC
MOCIIEZIOBATEIbHOCTU U YMETh
CpaBHUBATh OECKOHEUHO
0oJbIIHe U OECKOHEYHO MaJIbIe
MOCIIEZIOBATEIILHOCTH;

BIIA/IETh MOHATHIMHU:
MIPOU3BOIHAS (PYHKIIUH B
TOUKE, TPOU3BOIHAS (PYHKIIHH;
BBIYHCTISITH IPOU3BOIHBIE
JNIEMEHTAPHBIX PYHKIHHA U UX
KOMOHWHALINI;

Hocmuoicenue
pe3ynbmamos pazoena ll;
Cc80000HO 811a0emb
CMAHOAPMHBIM ANNApamom
MamemamuyecKo2o
ananusa OJis 8bIYUCTIeHUs
npPOU3B0OHBIX PYHKYUU
OOHOI NepemMeHHOU,
Cc80000HO NPUMEHAMb
annapam
MamemamuyecKozo
aHanusa 0s UCCied08aHuUs
@yHKYULl U NOCMPOEHUs.
epaguros, 6 mom uucie
Uccne008anus Ha
8bINYKIOCHID,
onepupoeamv NOHAMuUEM
nepeooopasHoll pynKyuu
0J151 peuleHus 3a0ay;
061a0emb 0CHOBHBIMU




B noeceownesnoti srcusnu u npu

UzyueHuy opyeux npeomemos:

MOJIb3YACH TpaduKaMu,
CpaBHHUBATh CKOPOCTHU
BO3pacTaHus (pocTa, MOBBILICHUS,
YBEJIMYEHUS U T.I1.) UM CKOPOCTH
yObIBaHUs (TIaJICHUs, CHKCHHUS,
YMEHBIIICHHUS U T.I1.) BEJIUYUH B
pealIbHbIX IIpoLeccax;
COOTHOCHUTH TpaKH peabHbIX
MIPOLIECCOB U 3aBUCHUMOCTEH € HX
OINMCAaHUSAMH, BKIIOYAIOIINMHU
XapaKTePUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBIN poCT,
IJIaBHOE MOHMKEHUE U T.11.);
MCIIOJIB30BaTh TPAPUKH peabHBIX
IIPOLIECCOB IS PELICHHUS
HECJIOKHBIX MPUKIAJIHBIX 3371a4, B
TOM YHCJIE OIPENEIssl 10 TpapuKy
CKOpPOCTB X0J1a IIpoLecca

npocmeuux payuoHaIbHbIX
@yHKYUll ¢ UCNONb308aAHUEM
annapama mMamemamuyecKo2o
amanuza.

B nosceounesnoti orcuznu u npu
usyueHuu Opyeux y4eomvix
npeomemos:

—  pewams NpuKiIaoHbvle 3a0adu
u3 buonocuu, GuUKU, XUMUL,
IKOHOMUKU U OPY2UX
npeomemos, Ces3anHble C
uccneodosanuem
Xapakxmepucmuk peanibHblx
npoyeccos, HaxodicoeHuem
HAUOONLUMUX U HAUMEHBULUX
3HAYeHUll, CKOpOCmu U
VCKOPEHUsL U M.N.;

—  UHmMepnpemuposams
NOIYYEHHbLE PE3YIbMambl

— wuccnenoBath QyHKIIUU HA
MOHOTOHHOCTb U 9KCTPEMYMBI;

— CTpOWTH Irpa)vKu U MPUMEHSTH
K PELLICHUIO 33734, B TOM
YHUCJIE C TapaMeTPOM;

— BIAAETh HOHITHEM
KacaTesbHasl K rpaQuky
(YHKIIUU ¥ YMETh IPUMEHSTh
€ro IpH PELIECHUH 3a/1a4;

— BIAACTh NOHATHUSIMU
nepBoobOpazHas QyHKIuS,
OIIPEJIETICHHBIN UHTETPAT;

— IPUMEHATH TEOPEMY
Herorona—JleiiOuuna u ee
CJHIEACTBHS JJIsl PELICHUS 3a/1ay.

B nosceonesnoti sorcuznu u npu
usyueHuu Opyaux yueoHvix
npeomemos:

— peuiarb NpUKJIaJHbIE 3a1a41
u3 6uonoruu, GU3NKU, XUMUH,
SKOHOMUKH U JIPYTUX
MIPEIMETOB, CBSI3aHHBIE C
HCCIIEI0BAaHUEM
XapaKTEePUCTHUK IPOIECCOB;

—  UHTEpHpEeTUpPOBATH
MOJTyYEHHBIE PE3YyIbTAThI

ceedeHusAMU 00 unmezpane
Hviomona—Jletibnuya u eco
npocmenuux
NPUMEHEHUSIX,
onepuposamsy 8
CMAHOAPMHBIX CUMYAYUSX
NPOU3B0OHBIMU BbLCUIUX
nopso0Kos;

YyMemb npuMeHAms npu
peuieHuu 3a0a4 ceolucmea
HenpepuLEHbIX DYHKYULL
YyMemb NPUMeHsImb npu
peweHuu 3a0ay meopemol
Betiepwumpacca,

YyMemb GbINOIHAMb
NPUOUINCEHHBLE
BbIYUCTICHUSL (MEMOObl
pewenust ypasHeHull,
BbIUUCTIEHUS ONPEOeNeHHO20
unmezpana);

yMemb NPUMEHAMb
npUIOdACEHUe NPOU3BOOHOL
U onpeoeseHHo20
uMmezpana K peueHuo
3a0au ecmecmeo3HaAHUsL,
enademsv NOHAMUAMU
emopas nPou3800Hasl,
8bLINYKIOCMb 2paghuxa
@dyHKyuu u ymems
uccne0osams QYyHKYUO Ha
8bINYKIOCTb

Cmamu
cmuka u
meopus
eéepoam
Hocmell,
J02UKa

OnepupoBath Ha 6a30BOM YPOBHE
OCHOBHBIMH OITHCATEIILHBIMU
XapaKTePUCTHKAMH YHCIIOBOTO
Habopa: cpeaHee
apupMeTHIeCcKoe, MeUaHa,
HauOoJbIlIee U HAMMEHbIIIEe

—  Hmems npedcmasnenue o
OUCKDEMHBIX U HENPEPbIGHBIX
CYUAUHBIX BEUYUHAX U
pacnpeoeneHusx, o
He3a8UCUMOCIU CIYYAUHBIX
BEeNUYUH,

— OnepupoBaTh OCHOBHBIMHU
onucaTeIbHBIMU
XapaKTePUCTHKAMH YHCIIOBOTO
Habopa, MOHATHEM
reHepajibHast COBOKYITHOCTb U
BBIOOPKOI U3 HEE;

Jlocmuoicenue
pezynibmamos pazoena ll;
umems npedcmasgierue o
YEeHMPANIbHOU NPedelbHOU
meopeme;

umemsv npedcmasienue o




u
KOMOuH
amopux
a

3HAYECHUS;

— omnepupoBaTh Ha 0a30BOM ypOBHE
MOHATUSIMM: YaCTOTa U
BEPOSATHOCTH COOBITHS,
CITy4aitHBIN BBIOOD, OTIBITHI C
PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITHUSIMU;

—  BBIUUCIIATH BEPOSITHOCTU COOBITHI
Ha OCHOBE I0JCYETa YHcia
HCXOJIOB.

B nosceonesnoil sicuznu u npu
usydenuu opyaux npeomemos:

— OLICHMBATh M CPABHUBATH B
IIPOCTHIX CIIy4asiX BEPOSATHOCTU
COOBITUH B peaIbHOM KU3HU;

— YHUTaTh, CONOCTABIIATS,
CpaBHUBATh, UHTEPIPETHUPOBATH B
MPOCTHIX CITydasix peajbHbIe
JlaHHBIE, TIPE/ICTAaBIECHHBIC B BHJIE
Tabnul, AMarpaMm, rpadukoB

umemyv npedcmasieHue o
Mamemamu4eckom OHCUOaHUU
U oucnepcuu CIy4auHvix
BEIUYUH,

umMems npedCcmaegiieHue o
HOPMATbHOM pacnpeoeieHuu u
npumepax HOpMaibHO
PAcnpeoeieHHbIX CYYAUHbIX
6enUYUH,

NOHUMAMb CYyMb 3AKOHA
OOBLUUX YUCeN U BbIOOPOUHO2O
Memooa uzmepeHus.
eeposimHocmet,

umems npedcmasienue 0o
VCI0BHOU 8EPOSMHOCIU U O
NOJIHOU 8EPOSIMHOCIU,
NPUMEHAMb UX 8 PeleHUl
3a0ay;

umemyv npedcmasieHue o
BAIICHBIX YACHBIX BUOAX
pacnpeoeieHuli U nPUMeHsImb
Ux 6 pewteHuu 3a0a4;

umMems npedCcmasiieHue o
KOppensayuu Cyyaunblx
BEUYUH, O TUHEUHOU
pezpeccuu.

B noeceownesnou sxcusnu u npu

usyuenuu opyaux npeomMemos:

BLIYUCTISIMb UTIU OUECHUBAMD
8epOSIMHOCMU COOLIMULL 8
PEanbHOU HCUSHU,
8b10Upamv noOxoosauue
MemoObl NPeOCmagieHus U
00pabomku OaAHHLIX;

OIIEpUPOBATH NOHATUSIMHU:
4acToTa U BEPOSITHOCTh
COOBITHS, CyMMa U
IIPOU3BEICHUE BEPOSITHOCTEM,
BBIUUCIISITh BEPOSITHOCTU
COOBITHI1 Ha OCHOBE TOJICUETa
4HCJIa UCXOOB;

BJIa/IETh OCHOBHBIMU
MOHATUSIMU KOMOMHATOPUKU U
YMETb UX IPUMEHSATH IIpU
peLIeHNH 3a/1aY;

UMETb MPECTaBIECHUE 00
OCHOBax T€OpUHU
BEPOSTHOCTEM;

UMETb MPEICTABIEHUE O
JUCKPETHBIX U HEMPEPBIBHBIX
CIIy4alHBIX BEJTUYHUHAX U
pacnpeneneHusx, o
HE3aBUCHMOCTH CIIy4aiiHbIX
BEJIMYMH;

UMETBH MPEACTABIECHUE O
MaTEMAaTUYECKOM OXHUAAHUH U
JUCIIEPCUH CITy9aiiHBIX
BEJINYNH;

HMMETh IPEJICTaBICHUE O
COBMECTHBIX paclpeeseHusX
CIIy4alHbIX BEJIMYNH;
MMOHUMATh CYTh 3aKOHA
OO0JBIINX YKCeT U
BBIOOPOYHOT'O METO/1a
U3MEPEHUS BEPOSATHOCTEM;
HMMETh IPEJICTaBICHUE O
HOPMaJIbHOM PACIIpeNCICHUH U
IIPUMEPax HOPMAIBLHO
pacnpeesIeHHbIX CIIy4aliHbIX
BEJIMYUH;

HMETh IIPEJCTaBICHUE O

8b100POYHOM
Ko3ghuyuenme
Koppenayuy u 1uHeuHou
peepeccuu,

umems npeocmasienue o
CMAamucmuyecKux
2UNOme3ax u npogepie
CMamucmuyecKoll
2Unomeswvl, 0 CMAMUCMUKe
Kpumepusi u ee ypogne
BHAUUMOCTU,

umems npedcmasienue o
CBA3U IMNUPUYECKUX U
meopemuieckux
pacnpeodeneHull,

umems npeocmasienue o
KOOUposanuu, 080UYHOLL
3anucu, 080UYHOM Oepese;
81ademsv OCHOBHbIMU
NOHAMUAMU MeopuU
epagos (cpagh, eepuiuna,
pebpo, cmenenb epulUHbl,
nymo 6 epaghe) u ymems
NPUMEHAMb UX NpU
peutenuu 3a0a4;

umems npeocmasienue o
0epesbsx U ymenmn
NPUMEHAMb NPU PeuleHuu
3a0ay;

enaoemsv NOHAMUEM
CBA3HOCMb U YMemb
NPUMEHSMb KOMNOHEHMbl
CBA3HOCIU NPU peuleHUU
3a0ay;

YyMemb 0Cywecmensims
nymu no pebpam, o6x00vl
pebep u sepuiun epaghpa;




YMemb Peuams HeCloNCHble
3a0a4u Ha NPUMEHEHUE 3aKOHA
OONLUIUX YUCEN 6 COUUOTIO2UIL,
CMpaxo8anuu,
30pasooxpaneHuu,
obecneyenuu 6e30nacHocmu
HaceNeHusl 8 Ype3sblUaliHblX
Cumyayusix

KOPPEJSLMH CIIyYalHbIX
BEJIMYMH.

B noeceownesnotl srcusnu u npu

usyueHuu opyaux npeomMemos:

BBIYKCIIATH UJIM OLICHUBATh
BEPOSITHOCTH COOBITHI B
pealibHOM JKU3HH,

BBIOMpPATh METO/IbI
TIOJIXOJISTIIETO MPEICTABICHUS
1 00pabOTKH JaHHBIX

umemsv npedcmasierue 0o
IUNEPOBOM U
2aMUTTLINOHOBOM NYMU,
umems npedcmasienue o
mpyoHocmu 3a0a4u
HAXOHCOCHUSL
2aMUTLINOHOBA NYMU,
8nademsv NOHAMUAMU
KOHeuHble U cuemmble
MHOJICECMBA U YMEMb UX
NPUMEHAMb NPU peuleHuu
3a0ay;

YyMemb NPUMeHAMb Memoo
Mamemamuyeckou
UHOYKYUU,

yMemb NPUMEHIMb
npunyun /fupuxie npu
peutenuu 3a0ay

Texcmo
évle
3a0a4qu

Pemath HeCIIO)KHBIE TEKCTOBEBIE
3a/1auu pa3HbIX TUIIOB;
aHAJIM3UPOBATh YCIOBUE 3a/1a4H,
MIPH HEOOXOAUMOCTH CTPOUTH IS
€€ pellIeHUs] MAaTEMAaTHYECKYIO
MOJICIb;

MMOHUMATH U KCITOIL30BaTh IS
pelieHus 3a1auu nHpopMaIuio,
MIPEACTABICHHYIO B BUJIE
TEKCTOBOM M CUMBOJIbHOH 3aIliCH,
CXeM, TaOJuIl, TUarpamm,
rpaduKoB, PUCYHKOB;
JENCTBOBATH I10 AJITOPUTMY,
coJiepKalieMycs B yCJIOBUHU
3aJ1a4u;

HCITOJIH30BaTh JIOTHUYSCKHE
pacCyXIeHUs IPHU PEIICHUN
3aJ1a4u;

paboTaTh ¢ U30BITOYHBIMU

Pewamv 3a0auu paznvix
Munos, 6 Mom ducie 3a0ayu
NOBbIUEHHOU MPYOHOCMU;
8bIOUPAMb ONMUMATbHBLU
Memo0 peutenust 3a0ayu,
PAccMampusas paziuyHvle
Memoobl;

CMpOUms M0OOelb peuleHus
3a0a4u, npoeooums
0oKazamenvHble
paccysicoenust,

peutams 3a0a4u, mpeodyoujue
nepebopa 6apuanmoa,
npoeepKu yciosuil, 8b1O0pa
ONMUMATILHO20 Pe3yIbmama,
AHATU3UPOBAMND U
UHmMepnpemuposams
pe3yibmamol 8 KOHmMeKcme
VCA08USA 3A0a4l, 8b10UPaAMb

Pemats pa3nbie 3agaumn
MTOBBINICHHOW TPYAHOCTH;
aHAJIM3UPOBATh YCIOBUE
3a/1a4¥, BHIOMPATh
ONTUMATTLHBIA METO]] PEIICHHS
3a/1a4M, paccMaTpuBas
pa3IUYHbBIC METOJIBI;

CTPOUTH MOJIENb PEIIeHUS
3a/1a4¥, MPOBOIUTH
JI0Ka3aTeNbHbIE PACCyKICHUS
MIpH pEIICHUHU 33]1a4H;
pemaTh 3a1a4u, TpeOyromme
nepebopa BapuaHTOB,
MIPOBEPKHU yCIOBHIA, BEIOOpA
ONTUMAJILHOTO PE3YJIbTaTa;
aHATM3UPOBATH U
HWHTEPIPETUPOBATH
MOJIy4E€HHBIC PEIICHUS B
KOHTEKCTE YCJIOBHS 3a/1a4H,

HHocmuorcenue
pe3ynibmamos pazoena |l




yCIIOBUSIMU, BBIOMpAs U3 Bee
uH(popMaLnH, JaHHEIE,
HEOO0XOAUMBIE JIJISl pEIICHUS
3a/1a4u;

OCYILIECTBJIATh HECIOKHBIN
nepe6op BO3MOXKHBIX PEIICHUH,
BBIOMpAsi U3 HUX ONTHUMAJIbHOE 110
KpuTepusiM, c(HopMyJIUPOBAHHBIM
B YCIJIOBUU;

aHAJTM3UPOBATH U
MHTEPIPETHPOBATH NOJTYICHHBIC
pelIeHrs B KOHTEKCTE YCIOBHS
3aJauu, BHIOMPATh PEIICHHS, HE
MIPOTUBOpPEYAIINE KOHTEKCTY;
pemaTh 3a/a41 Ha pacyer
CTOMMOCTH MOKYTIOK, YCIYT,
MOE3/0K U T.II.;

peliaTh HEeCIOXKHBIE 3a/1a4H,
CBSI3aHHBIE C JIOJIEBBIM Y4acTHEM
BO BJIaJIEHUU GUPMOH,
MpeanpusITHEM, HEIBIKUMOCTHIO;
pemaTh 3a/1a4i Ha MPOCThIE
MPOIICHTHI (CHCTEMBI CKUJIOK,
KOMHUCCHUH) U HA BBIUYUCIICHUE
CIIO’KHBIX TPOILIEHTOB B PA3INYHBIX
CXeMax BKJIa/IOB, KPEIUTOB H
UTIOTEK;

pelaTh NpakTHYeCKUe 3aJauu,
TpeOyrole NCIOIb30BaHUS
OTPHIIATEIIEHBIX YUCEI: Ha
oIpeJieJIeHUe TeMIepaTypbl, Ha
oTpesieNIeHUE MOJI0XKEHHS Ha
BPEMEHHOM OcH (10 Halllel 3pbl U
rocJie), Ha ABM)KEHUE JeHEKHBIX
CpencTB (MPUXO/pacxon), Ha
ompeielIeHUE TITyOUHBI/BBICOTHI U
T.I1.;

pewienus, He npomugopedaujue
KOHMeKCcmy;

—  nepegooums npu peuieHuu
3a0ayu UHGOpMayur U3 0OHOU
Gopmul 68 Opyeyio, UCnonb3ys
npu HeobX0OUMOCMU CXEMbl,
mabnuysl, epaghuxu,
ouazpammol;

B nosceonesnoii srcusnu u npu
usyueHuu opyaux npeomMemos:

—  pewamsv npaxmuyecxKue
3a0ayu U 3a0a4u U3z Opy2ux
npeomemos

BBIOMPATH pEIICHUs, HE
MPOTHUBOPEUAIIEC KOHTEKCTY;

— TEPEBOAUTH MPH PEILICHUH
3a1a4u HH(QOPMAIIHIO U3 OJHOM
(OpMBI 3aITUCH B IPYTYIO,
UCIIOJIB3YS TIPU
HEOOXOANMOCTH CXEMBI,
TaOIHIIbI, rpaduKy,
JMarpaMMBl.

B noeceomnesnoti srcusnu u npu
usyueHuu opyaux npeomMemos:

— pemaTh NPaKTUYECKHE 3a]1auu
Y 3a/1a44 U3 JPYTUX
MPEIMETOB




— HCTOJB30BaTh MOHATHE MaciTaba
JUTSL HAXOXKICHUS! PACCTOSIHUM U
JUIMH Ha KapTax, IiaHax
MECTHOCTH, IlJIaHAaX OMEIICHUH,
BBIKpOIiKax, mpu paboTe Ha
KOMITBIOTEPE U T.II.

B noeceownesnoti srcusnu u npu
usyuenuu opyaux npeomemos:

— pflaTb HCCIOXHBIC IPAKTUYCCKUC
3aJa4y, BOGHHUKArOIKUe< B
CUTYyal X HOBCGI[HCBHOﬁ KHU3HHU

T'eomem
pus

— OmnepupoBarb Ha 6a30BOM ypOBHE
MOHATHUSIMH: TOYKA, TIpsiMasi,
IUIOCKOCTh B IIPOCTPAHCTBE,
napajieIbHOCTh U
NEePIEHAUKYIIIPHOCTD MPSIMBIX U
TIIIOCKOCTE;

— pacro3HaBaThb OCHOBHBIE BU/IbI
MHOTOT'PaHHHUKOB (IpU3Ma,
MUPaMUIa, TPSIMOYTOJIEHBIN
napasuenenunen, Kyo);

— u300paxarb n3ydaeMmble GUTYpPbI
OT PYKH U C IPUMEHEHUEM
MPOCTHIX YEPTEIKHBIX
UHCTPYMEHTOB;

— 7enaTh (BBIHOCHBIE) IUIOCKHE
YEePTEIKU U3 PUCYHKOB MTPOCTHIX
00BEMHBIX (UTyp: BH]I CBEPXY,
cOOKy, CHH3Y,

— W3BJIEKATh MH(OPMAIHIIO O
MIPOCTPAHCTBEHHBIX
reoMeTpuueckux purypax,
IIPEJCTABICHHYIO Ha YepTekKax U
PHUCYHKaX;

— TnpuMeHATh Teopemy [Tudaropa
IIPU BBIYUCIICHUH JIEMEHTOB

Onepuposams NoHAMUAMU.:
MouKa, npaAmas, NiI0CKOCMy 8
npocmparcmee,
napanieibHoOCmy u
NEePREeHOUKYIAPHOCIb NPSIMbBIX
u niockocmeu,

npUMeHsImb OJisl PEUEHUsL
3a0au 2eomempuieckue
gakmol, ecu yciosus
NpUMEHEHUsL 3a0aHbL 8 IBHOU
gopme;

pewams 3a0ayu Ha
HaxoxcoeHue 2eomMempuieckux
8euUYUH N0 0OpaA3YaAM UIU
aAneOpUMMAM;

oenamu (8bIHOCHbBIE) NIIOCKUE
uepmedic U3 pUCyHKo8
00beMHbIX pucyp, 8 mom yucie
pucosamu 8uU0 c8epxy, cOOKY,
cmpoums cedeHust
MHO202PAHHUKOS,

u3zgneKamo,
UHmMepnpemuposams u
npeobpazoevleamy
ungopmayuio o

Biraners reomerpruueckumu
HOHSATHSAMH IIPH PEIICHUN
3a/1a4 U MPOBEICHUU
MaTeMaTHYECKUX
paccykJIeHU;
CaMOCTOSITEIILHO
(opMyIMpOBATH OIPEEIEHUS
reOMEeTPUUECKUX PUryp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX
CBOMCTBAax M MPHU3HAKAX
reoMeTpuueckux puryp u
000CHOBBIBAThH WJIH
OTpOBEpraTh Ux, 0000IIaATh
WA KOHKPETU3UPOBATh
pe3yabTaThl HA HOBBIX KJIaccax
(buryp, TpoBOIUTH B
HECIIOKHBIX CIyJasx
Kkiaccudukanuio Guryp no
Pa3IMYHBIM OCHOBAHUSM;
HCCIIEeIOBaTh YEPTEXKH,
BKJTIOYAsi KOMOWHanuu uryp,
U3BJIICKaTh, UHTEPIPETHPOBATH
1 IpeoOpa3oBHIBATH
nH(pOpMaIIHIO,
Mpe/ICTaBJICHHYIO Ha

—  Umemwv npedcmasnenue 0o
AKCUOMAMUYECKOM
memooe;

—  e1ademv noHAMuUEM
2eomempuyecKkue mecma
MoYeK 6 NPOCMPAHCMEE U
YyMemb NPUMEHSIMb UX OIS
peuieHus 3a0ay;

—  yMemb NPUMEHMb OISl
peuwieHus 3a0a4 ce0lCmed
NAOCKUX U O8Y2PAHHBIX
Veno8, mpexepanHo2o yena,
meopembvl KOCUHYCO8 U
CUHYCO8 0I5l MPEXSPAHHO20
yena;

—  81a0emv noHsAmuem
nepneHOUKyIapHoe ceuenue
APU3MbL U YMens
NPUMEHAMb €20 Npu
peuieHuu 3a0a4,
umems npedcmasienue o
080lUCIM8EHHOCMU
NPABUTbHBIX
MHO202PAHHUKOS,
61ademsv NOHAMUAMU




CTEPEOMETPUICCKUX DUTYD;
HaXOJUTh OOBbEMBI U ILJIOIIAAH
IIOBEPXHOCTEH MPOCTEUIINX
MHOTOTPaHHUKOB C IPUMEHEHHEM
opmyu;

pacrno3HaBaTh OCHOBHbBIE BUbI TEll
BpalleHus (KOHyC, [UIUHAP,
cdepa u map);

HaXOJUTh OOBbEMBI U IJIOIIAAH
MOBEPXHOCTEN MPOCTEHIINX
MHOTOTPAaHHHUKOB U TEJl BpaIleHHUs
C mpuMeHeHueM GopMy.

B noeceownesnoui scusnu u npu

usydenuu opyaux npeomemos:
COOTHOCUTb aOCTpaKTHBIE
T€OMETPUYECKUE TTOHATUS U
(bakThI ¢ pealbHBIMH KU3HEHHBIMH
00BEKTaMH U CUTYaLUSIMU;
WCII0Jb30BaTh CBOKMCTBA
MIPOCTPAHCTBEHHBIX
reOMETpUUYECKuX puryp st
pelieHus: TUTIOBBIX 3a/1a4
MPAKTUYECKOTO COAEP KAHUS;
COOTHOCHTb TUIOIIATH
MOBEPXHOCTEN TEJI OJUHAKOBOM
(hOpMBI pa3TUYHOTO pa3Mepa;
COOTHOCUTH 0OBEMBI COCY/IOB
OJIMHAKOBOH (POPMBI PA3TUIHOTO
pasMepa;

OLICHUBAThH (HOPMY MPABUIHLHOTO
MHOT'OTPaHHUKA MOCJIE CIIHUIIOB,
Cpe30B | T.1. (OIpenemsiTh
KOJIMYECTBO BEPIIHH, pedep u
rpaHei MoJy4YeHHBIX
MHOT'OTPaHHHUKOB)

2eomempuyeckux ueypax,
npeoCcmagieHHyI0 Ha
yepmeogicax;

—  NpUMEHAMb 2eoMempuyecKue
Gaxmul 0151 pewenus 3a0a4, 8
MoM uuciie npeononazarnuux
HeCKONILKO WA208 peueHUsl;

—  OnuCvLIBamMb 83aUMHOE
PACNON0MNCEHUE NPAMBIX U
nI0CKOCmell 8 NPOCMpPAHCmee;

—  ¢hopmynuposams ceoticmea u
npusHaKu gueyp;

—  00Ka3vleamv 2eOMempuyecKue
VMBep#HCOeHUs.,

—  enaoemv CManOapmHuo
K1accuguxayueu
NPOCMPAHCMBEHHBIX Pueyp
(nupamuowl, npusmot,
napanienenuneowl),

—  Haxooums 00veMbl U NIOUWAOU
nogepxrHocmeu
2eoMempuyeckKux mei ¢
npumMeHeHuem Gopmyn;

—  GBIMUCTSIMb PACCMOSHUSL U
Vel 8 NPOCMpaHcmae.

B noeceownesnoui sxcusnu u npu
u3yyeHuu Opyeux npeomemos:

—  UCNONIb308aMb CEOUCMBA
2eomempuieckux gueyp o0
peutenus 3a0ay
NpaKmu4ecko2o xapakmepa u
3a0au uz opyaux ooaacmeu
3HaHUl

4epTexax;

pemIars 3a1a4u
Te€OMETPHUECKOTO
Coziep’KaHMs, B TOM YHUCIIC B
CUTYalMsX, KOT/Ia allTOPUTM
pEeLICHUs HE CIeIyeT SBHO U3
YCJIOBUS, BHITIOTHSATD
HEOOXOANMBIE JUIS PEICHUS
3aJa4u JIOTIOJHUTEIIbHBIC
HOCTPOEHHSI, MCCIIE0BATh
BO3MOXXHOCTH TPAMEHEHHS
TeopeM U HOpMYI JUIs
peleHus 3a1a4;

yMeTb (hOpMYINPOBATh U
JI0Ka3bIBaTh TEOMETPUYECCKUE
YTBEPKICHHUS;

BJIAJICTh MNOHATUAMHU
CTepeOMETpUH: NpU3Ma,
napaJulesenure]], MupaMusa,
TETpa’ip;

HUMETh IPEJCTaBIEeHUs 00
aKCHOMaX CTEPEOMETPUH H
CIIEZICTBUSIX U3 HUX U YMETh
HOPUMEHSTh UX MPU PELICHUN
3ajay;

YMETh CTPOUTH CEYCHUS
MHOTOTPaHHHUKOB C
UCIOJIb30BAHUEM Pa3INUHBIX
METOJIOB, B TOM YHCIIE U
METO/1a CIIE0B;

UMETb MPEJICTABICHHUE O
CKPETIMBAIOIINXCS MPSIMBIX B
MIPOCTPAHCTBE M YMETh
HAXOJUTh YTOJI U PacCTOSHHE
MEXy HUMH;

MIPUMEHSATH TEOPEMBI O
MapajieIbHOCTH MPSMBIX U

yeHmpanvHoe u
napanieibHoe
npoeKmuposanue u
NPUMEHAMb UX NpU
nocmpoenuy cedeHull
MHO202PAHHUKOB MEMOOOM
npoexkyutl;

umems npedocmasienue o
pazeepmke MHO202PAHHUKA
u Kpamyaiiuiem nymu Ha
NOBEPXHOCU
MHO202PAHHUKA,

umemv npedcmasienue o
KOHUYECKUX CedeHUsX,
umems npeocmasienue o
Kacarowuxcs cghepax u
KOMOUHAyUU mei 8paujeHusl
U ymems NPUMEHsIMb Ux
npu peutenuu 3a0a4;
NPUMEHSMb NPU PEULeHUU
3aday gopmyny
PAcCmosnUs Om MoUKU 00
nAOCKOCMuU;

6nademsv pasHvlMu
cnocobamu 3a0anus
NPAMOU YPABHEHUAMU U
YyMemb NpUMeHsIms npu
peutenuu 3a0a4;
NPUMEHAMb NPU PeuleHun
3a0ay u 0okazamenbcmee
meopem 6eKMOopPHbLL Memoo
U Memoo KoopouHam,
umMems npeocmasieHue 0o
axkcuomax obvema,
npuUMeHsams QopMyibl
06beM08 NPAMOY201bHO20
napannenenuneod, NPU3Mbl




IIJIOCKOCTEN B IPOCTPAHCTBE
1P pEeLICHNH 3a]1a4;

YMETb IPUMEHSITh
napajuiesIbHOE
IIPOEKTUPOBAHUE JJIS
n3o00paxkeHus: GUryp;

YMETb IPUMEHSITh
NEPIECHIUKYIIPHOCTU IPAMON
U IUIOCKOCTH IIPU PELIEHUH
3az1ay;

BJIa/IETh NOHATUSIMU
OpPTOTOHAJILHOE
IIPOEKTUPOBAHNE, HAKIIOHHBIE
U UX IIPOEKLIUU, YMETh
IIPUMEHATH TEOPEMY O TPEX
HEePIEeHUKYIIspax Mpu
pELIEHUH 3a7ay4;

BJIa/IETh MOHATUSIMU
paccTosiHuEe MeXay purypamu
B [IPOCTPAHCTBE, OOIIHIA
NEPIIEHIUKYJIISP IBYX
CKPEILMBAIOIINXCS NPAMBIX U
YMETb IPUMEHSTH UX IIPU
pEelIeHNH 3a/1aY;

BJIAIETh TOHATHEM YTOJI
MEXY IPSAMOM U INIOCKOCTBHIO
U yMETh IPUMEHSITH €ro IpH
pELIeHNH 33124,

BJIA/IETh MOHATUSIMU
JBYTPAaHHBIN yTOJI, YTOJI MEXIY
IJIOCKOCTSIMH,
MEePIEeHIUKYIISIPHbIE
IJIOCKOCTH U YMETh IPUMEHSATh
UX [IPU PELICHUH 3a/1a4;
BJIaJICTh MOHATHAMU IIPU3MA,
napajuieJIenunes; 1 IpUMEHATh
CBOICTBA NapasuiesIenuIeaa

U nUpamuosl, mempas’opa
npu pewenuu 3a0ay;
npumensms meopemvl 00
OMHOUEHUAX 00beMO8 npu
peuteHuu 3a0a4;
NpUMeHAMb UHMe2Pan Ois
8bIUUCTIEHUS 00bEMO8 U
nogepxHocmetl mei
8pAWeHUsl, BLIYUCTICHUS
niowaou cghepuieckoco
nosica u 06vema wapo8ozo
cnosi;

umems npeocmasienue o
O0BUIICEHUSX 8
npocmpancmee:
napaieibHoM nepeHoce,
cumMmempuu
OMHOCUMENbHO NIOCKOCHIU,
YEeHMPAIbHOU CUMMEMPUl,
no8opome OMHOCUMENTLHO
NPAMOU, BUHMOBOT
cUMMempuu, ymems
NPUMEHSMb UX NPU
peuieHuu 3a0a4,

umems npedcmasienue o
HA0WAOU OPMO2OHANLHOU
npoexyuu;

umems npedcmasienue o
MpexespanHoM u
MHO202PAHHOM Yeie U
NPUMEHAMb CEOUCNEA
NIOCKUX Y2ll08
MHO202PAHHO20 Yena npu
peuteHuu 3a0a4,

umemsb npeocmasiienus o
npeobpazosanuu noooodus,
2oMomemuu u ymeman




IIPY PELICHUN 33/]a4;

BJIAJIETh IOHATHEM
IIPSIMOYTOJIbHBIN
napajuleJIenuIe] U IPUMEHATh
€ro IpHU PELIEHUH 3aay;
BJIAJIETh NOHATHAMHU
NpaMuzia, BUAbI IUPaMuUL,
3JIEMEHTBI IPAaBUIIBHOU
NIpPaMHUIIbI U YMETh IPUMEHSTh
WX [PU PELICHUH 3a/1aY;

HMETh IIPEJCTABICHUE O
Teopeme Dilnepa, IPaBUIbHBIX
MHOTOI'paHHUKAX;

BJIA/IETh NOHATHEM IUIOLIAIN
MOBEPXHOCTEH
MHOT'OT'PaHHUKOB U YMETh
MIPUMEHSTH €T0 NP PELICHUN
3azay;

BJIA/IETh NOHSTUAMM Tela
BpalieHus (IMIUHIP, KOHYC,
iap u cdepa), UX ceueHus u
YMETb IPUMEHSTH UX IPU
pEelIeHNH 3a/1aY;

BJIA/IETh NOHITUIMHU
KacaTelbHbIE IPSAMBIE U
IJIOCKOCTH M YMETh IPUMEHSTh
13 [P pELICHNUH 33]1a4;

MMETh MPEJCTABIICHUS O
BIIMCAHHBIX U ONMCAaHHBIX
cdepax U yMeTh IPUMEHSAThH UX
IIpY pELICHNUH 33]1a4;

BJIA/IETh MOHATUSIMH 00BEM,
00BbEMbI MHOTOTPAaHHUKOB, TeEJl
BpAIllEHUs U IPUMEHATh UX
IIPY PELICHNUH 33]1a4;

VMETH IIPEJCTABICHUE O
pa3BepTKE IWIMH]PA U KOHYCA,

NpUMEHSMb UX npu
peutenuu 3a0a4;

YyMemb peuams 3a0ayu Ha
NIIOCKOCMU MemoO0amu
cmepeomempui,

yMemb NpUMeHAMb
Gopmynst 00beMmos npu
peuteHuu 3a0a4




TJIOMIAIA TTIOBEPXHOCTH
WIMHIpA U KOHYCa, YMETh
MPUMEHSTH UX TPU PEIICHUN
3azay;

— HMETh MPEJICTABICHHUE O
TIoIaau chepsl U yMeTh
IPUMEHSTDH €ro IPU PeIIeHUU
3azay;

— yYMETh pemiath 3a/1a4u Ha
KOMOWHAIIMA MHOTOTPaHHUKOB
U TeJl BpallleHus;

— HMETh MPEJICTABIICHHUE O
110,1001MY B IPOCTPAHCTBE U
YMETb peliaTh 3aJ1a4u Ha
OTHOIICHHE 00BEMOB H
IJIOIIA/IeH TOBEPXHOCTEH
MOAO0OHBIX (hUTYP.

B noeceomnesnotl srcusnu u npu
usyuenuu opyaux npeomMemos:

— COCTaBJISITh C UCIIOJIb30BAaHUEM
CBOMCTB r€OMETPUUECKHUX
¢buryp mareMaTuyeckue
MOJIEJH JUIs PELICHUs 3a1a4
MPaKTUYECKOr0 XapakTepa u
3a/1a4 U3 CMEXKHBIX
JTUCIUIINH, UCCIIE0BATh
MIOJIyYE€HHBIE MOJIETH U
HMHTEPIPETUPOBATH PE3YbTAT

Bexkmop
ol U
KOOpOuH
amol 6
npocmp
ancmee

OmnepupoBatb Ha 0a30BOM ypOBHE
IMOHATHUEM ACKAPTOBBI
KOOpJUHATHI B IPOCTPAHCTBE,
HaXOJUTh KOOPJMHATHI BEPIITHH
Ky0a ¥ IpsIMOYTOJILHOTO
napajuieNienunea

Onepuposamv nousimusmu
0eKapmosbl KOOPOUHAMbL 8
npocmpancmee, 6eKmop,
MOOYIb 8eKMOPA, PABEHCMEBO
8eKMOpPO8, KOOPOUHAM bl
8eKmMopa, Yo Mexcoy
8eKMOpAMU, CKANAPHOE
npoussedeHue eKmopos,

— BnageTs NOHATUSAMU BEKTOPHI
1 UX KOOPJIUHATHI,

—  YMETb BBINOJIHSTH ONepauu
HaJl BEKTOpaMu;

—  HCIIOJIB30BATh CKASIPHOE
MIPOU3BEICHUE BEKTOPOB IIPH
pELICHNH 33/1a4;

— TIPUMEHSATh YpaBHEHUE

—  Hocmuorcenue
pe3ynibmamos pazoena ll;

—  Haxooums o6vem
napannenrenuneoa u
mempal’aopa, 3a0aHHbIX
KOOPOUHAMAamu C80UX
8EpUIUH,

—  3a0asame NPAMYIO 8




KOJLIUHeApHble 8eKMOpbl,
HAxXo0ums paccmosiHue mexncoy
08YMS MOUKAMU, CYMMY
8EKMOPO8 U NPOU38eOeHUe
8eKMOpa HA YUCTIO, V2Oil
MedHCOY BeKMOpaAMU,

cKanapHoe npousseoeHue,
PACKAA0bI8AMb 8EKMOP NO
08YM HEKOJIUHEAPHbIM
8EKMOpam,

3a0a6amu NIOCKOCHb
ypasHeHuem 6 0eKapmogoll
cucmeme KOOpOuHam,

pewams npocmetiuiue 3a0ayu
86e0eHUeM BeKMOPHO20 Oa3UCa

IJI0CKOCTH, popMyTy
PaCCTOSIHUS MEXKY TOYKAMH,
ypaBHEHHE Cepbl Ipu
peIlICHUH 3a]1a4;

MPUMEHSTH BEKTOPBI U METOJT
KOOp/MHAT B IPOCTPAHCTBE
IIPY PEIICHUU 3a/1a4

npocmpancmee;

—  Haxoo0umv paccmosiHue om
MOYKU 00 NIOCKOCMU 8
cucmeme KOOpOUHam;

—  HaxoO0umv paccmosiHue
MedHcOy CKpeuusarouuMucs
NPAMbIMU, 3A0AHHBIMU 8
cucmeme KOOpOuHam

Hcmopu OnuceiBaTh OT/EIbHBIE IIpeocmasnsame exnao HNwmets npencrasinenue o Locmuoicenue pesynomamos
A BBIIAIOIIMECS PE3YIIbTATHI, 8bI0AIOWUXCS MAMEMATNUKOE 8 BKJIAJI€ BBIJAIOLINXCS pasoena Il
mamema IIOJIyYEHHBIE B XOJI€ Pa3BUTHS paseumue mamemamuxu u MaTEMAaTHUKOB B pa3BUTHE
muKu MaTeMaTHKU KaK HAYKU; UHBIX HAYYHBIX obacmell; HayKU;
3HATh IPUMEPBl MaTEMaTUUYECKUX NOHUMAMb POb MAMEMAMUKU NIOHMMATb POJIb MATEMATUKH B
OTKPBITHH U UX aBTOPOB B CBSI3H C 6 pazsumuu Poccuu passutuu Poccun
OTEYECTBEHHOW U BCEMUPHOMN
HUCTOPUEH;
MTOHUMATh POJIb MAaTEMAaTUKH B
pazButun Poccun
Memoo [IpuMeHATH U3BECTHBIE METOIbI Hcnonvzosams ocnosHbvle Hcnone30BaTe OCHOBHBIE - Jlocmuoicenue
bl MIPH pELICHUN CTaHIapPTHBIX MemoObl 0oKazamenbCcmad, METO/]Ibl JI0Ka3aTebCTBa, pesynbmamos pazoena ll;
mamema MaTeMaTHYECKHX 3ajay; npoBooUmb 00KA3AMeENbCHEO IIPOBOJUTH JOKA3aTENbCTBO U —  npumeHsmo
muKu 3aMedaTh M XapaKTepU30BaTh U 8bINOIHAMb ONPOBEPIHCEHUE; BBITIOJTHATH OMPOBEPIKEHUE; MamemamuyecKue 3HaHUs K
MaTeMaTH4eCKHe 3aKOHOMEPHOCTH NPUMEHAMb OCHOBHbLE MIPUMEHSITh OCHOBHBIE METOIbI UCCIe0068aHUIO
B OKpYXarouieu Memoobl peuieHus pELIeHNsT MaTEMAaTHYECKUX OKpYHCarOUieco Mupa
NeNCTBUTENBHOCTH; Mamemamuyeckux 3a0ay; 3azay; (mooenuposanue
MIPUBOJUTH IIPUMEPHI H4 OCHOBE MamemamuiecKux Ha OCHOBE MaTeMaTHYECKUX Qusuueckux npoyeccos,
MaTeMaTHYECKHX 3aKOHOMepHOCmell 8 Npupooe 3aKOHOMEPHOCTEH B MIPUPOJIE 3a0auu SKOHOMUKU)

3aKOHOMEPHOCTEH B TIPUPOJIE, B
TOM YHCJIE XapaKTEPU3YIOIINX
KpacoTy ¥ COBEPIICHCTBO

Xapaxkmepuzoeams Kpacomy u
COBEPUIEHCTNGO OKPYHCAIOUSE20
MUpa u npouseedeHull

XapaKkTepU30BaTh KPacoTy U
COBEPIIIEHCTBO OKPYKAIOLIETO
MHpA U IPOU3BEICHUIN




OKPY’KaIoILEro MUpa u
IIPOU3BEICHUN HCKYCCTBA

uckyccmea,
npuMeHams npocmeuuiue
npocpammHble cpeocmsd u
9/1eKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCTEMDbL
npu peuieHuu
Mamemamuyeckux 3a0ay

HCKYCCTBa;
IPUMEHSTDH IPOCTEHIIINE
IIPOrpaMMHBIE CPEJCTBA U
ANEKTPOHHO-
KOMMYHHKAITUOHHBIE CUCTEMBI
IPU PEIICHUU MaTeMaTHUYECKUX
3azay;

M0JIb30BATHCS IPUKJIIATHBIMU
IporpaMMamu U porpaMmmaMu
CUMBOJIbHBIX BBIYHUCIICHUH IS
UCCIIEJIOBAHUS
MaTeMaTUYECKUX OOBHEKTOB




Il. OCHOBHOE COJEPKXAHHUE YYEBHOI'O ITIPEJIMETA
MATEMATHKA
AJITEBPA U HAYAJIA AHAJIU3A
OcHoBHasi 0a30Basi nporpaMmma
[ToBTOpenue. Pemienue 3a7a4 ¢ HCIOIB30BAHUEM CBOMCTB YKCEN U CUCTEM CUHCIICHUS, IETUMOCTH, A0JIeH U
yacTel, MPOLEHTOB, MOAyJied yucen. PemeHue 3amad ¢ MCHOJIB30BAaHUEM CBOWCTB CTENEHEW W KOPHEW,
MHOTOYJICHOB, TPE00Pa30BaHNUN MHOTOYJICHOB U JPOOHO-PAMOHAIBLHBIX BBIPAKCHHIA.
Pemenue 3a1a4 ¢ ucnosib30BaHUEM I'padyCHOM Mephl yriia. Molylb 4Kciia U ero CBONCTBA.
Pemenuie 3a1ay Ha IBHKEHHE U COBMECTHYIO pabOTy ¢ MOMOIIbIO JIMHEHHBIX M KBAJApPaTHBIX ypaBHEHUI U
nx cucrteMm. Pemenue 3aa4 ¢ IOMOIIBIO YUCIIOBBIX HCPABCHCTB U CUCTEM HCPABCHCTB C 0,[1H0171 HepeMeHHOf/’I,
C IPUMEHEHUEM U300paKEHUS YUCIIOBBIX IIPOMEXKYTKOB.

Pemenue 3amad ¢ HCIIOJB30BAaHUEM UHCIIOBBIX (I)YHKHI/Iﬁ n HX Fpa(I)I/IKOB. Hcmonns3oBanne CBOMCTB U

rpaMKOB THHEHHBIX M KBAJPATUUYHBIX (BYHKIHH, 0OpaTHON IPONMOPLMOHANBHOCTH U QyHKIMH Y = «/X.

I'padmyeckoe penieHne ypaBHEHUI 1 HEPABEHCTB.
Tpuronomerpuyeckasi OKPYXKHOCTb, paouanHas mepa yeara. CHUHYC, KOCHHYC, TaHTEHC, KOMAH2EeHC

IMPOU3BOJIBHOI'O YyTIJIA. OcHoOBHOE TPUTOHOMETPHUUYCCKOC TOXICCTBO M CICACTBUA K3 HCIO. 3HayeHMs

TATAT
TpuroHomerpuyeckux (yuknuii mis yrmos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, —, —,—, — pan).
6 4 3 2

Dopmynbl CONHCEHUS MPULOHOMEMPULECKUX PYHKYULL, POPMYIbl NPUEEOeHUs, POPMYIbl OBOUHO20
apaymenma.

Hynu QyHKIMM, npoMeKyTKH 3HaKOIOCTOSHCTBA, MOHOTOHHOCTh. Hanbouibliee 1 HauMeHblee 3HaYeHne
¢ynkuuu. [Tepuoanueckue GpyHkuu. YeTHOCT U HEUETHOCTb QYHKUMU. CrodicHblie (hyHKYuU.

Tpuronomerpuyeckue GyHkuuu Yy =C0SX, Yy =SIin X,y =tgX. @Pyuxyua Y = CtgX . CoiicTBa u
rpaduKy TPUTOHOMETPUUECKUX (QYHKIUI.

ApKKOCUHYC, apKCUHYC, ApKTaHI'€HC Yucia. Apkxomaneenc yucna. [Ipocreimme
TPUTOHOMETPUYECKHE YPAaBHEHUs. PellleHne TPUrOHOMETPUYECKUX YPABHEHHH.

Obpammnvie mpuconomempuyieckue Qyukyuu, ux ceoticmea u epaguxu. Pewenue npocmetiviux
MPULOHOMEMPUHECKUX HEPABEHCME.

Crenenb ¢ [EHCTBUTENBHBIM IOKa3aTeleM, CBOWCTBa creneHW. [Ipocreimme Ioka3aTelbHbIE
ypaBHEHHUs U HepaBeHCTBA. [loka3zaTenbHast pyHKINS U ee CBOWCTBA U rpaduK.

Jlorapudm uwmcna, cBoiictBa norapudma. Jlecatuunsiii snorapudm. Yucro e. Hamypanvhoiii
nocapugm. IlpeobpazoBanue norapu(pMuueckux BblpakeHuid. Jlorapupmuueckre ypaBHEHUS H
HepaBeHcTBa. Jlorapupmuueckas GyHKIUS U €€ CBOICTBa U Ipaduk.

Crenennas ¢yHKIMS U ee cBoiicTBa U rpaduk. ppanmoHanbHble ypaBHEHUS.

Memoo unmepeanos o peuieHus HepaseHcma.



IIpeobpazosanusn epaguros yukyuii: cosue 8001 KOOPOUHAMHBIX OCell, PACMANCEHUEe U CoHcamue,
ompasicenue OMHOCUMENbHO KOOpOUHamuwlx ocell. I paghuueckue memoowvl pewieHus ypasHeHull u
Hepasencms. Peuienue ypagueHuii U HepageHcma, Co0epHCAux nepemerHyro noo 3HaKOM MOOYJIAL.

Cucmembl  noKazamenvHulx, J102apUGMUUECKUX U UPPAYUOHANbHLIX  ypaeHenuti. Cucmembl
NOKA3AMENbHBIX, 102aPUPMUYECKUX HEPABEHCNE.

Bszaumno oopamuvie pynxyuu. I pagpuxu e3aummo oopamuwix ¢yHxkyuil.

Vpaenenus, cucmemol ypagnenuii ¢ napamempom.

[IpousBonnas ¢ynkuun B TOouke. Kacarenmpnas k rpaduky ¢ynkmun. [eomerpuyeckuii u
buznueckuit CMBICH MIPOU3BOIHOM. [IpousBognbie 3JIEMEHTAPHBIX (G YHKITHIA. Ilpasuna
ougppepenyuposarusi.

Bmopas npouzeoonas, ee ceomempuueckuil u puzuueckuii CMbicIl.

[Tonsitne o HempepbBHBIX (GyHKIUAX. Toukum HKcTpemyma (MakcMMymMa H  MHHHUMYMa).
HccnenoBanue aiieMeHTapHBIX (DYHKIIUH Ha TOYKH IKCTPEeMyMa, HauOOJbIlIee W HAaMMCHbBIIICE 3HAUYCHUE C
MOMOIIBI0 TIPOU3BOJHON. [locmpoenue epaguxos @yukyui ¢ nOMOwblo NPou3eoousix. IlIpumeHnenue
NPOU3BOOHOU NPU peuteHul 3a0ay.

[lepBoobpasnas. Ilepsoobpasnvie snemenmapuvix ynxyui. Ilnowads KpugonuHeuHou mpaneyuu.
@opmyna Heromona-Jleibnuya. Onpedenennviii unmezpan. Buluucienue niowaodeti niockux ¢ueyp u
00beM06 meil pawyeHusi ¢ NOMOWbI0 UHMeZPad.

BepositHoCTh M cTaTucTHKA. PadoTa ¢ TaHHBIMU

[ToBTOpenue. Pemienue 3amau Ha TabnuyHoe W rpaduyeckoe MpeacTaBieHHe NaHHBIX. Mcmonb3oBaHue
CBOWCTB W XapaKTEPUCTUK UHCIOBBIX HAOOPOB: CPEIHUX, HAMOONBIIETO W HAUMCHBIIECTO 3HAYCHWSI,
pa3Maxa, oucnepcuu. Pewenue 3a0au na onpedenenue uacmomuol u epossmHocmu codvimuii. Beiuucnenue
8epOSIMHOCME 8 ONbLIMAX C PABHOBO3ZMONCHBIMU INEeMEeHMAPHbIMU ucxooamu. Pewenue 3adau c
npumeHenuem Komounamopuxu. Pewenue 3a0ay Ha evlyucieHue 8eposimHOCmell He3as8UCUMbIX COObIMUL,
npumeHenue Qopmyavl clodxcenus eepoamuocmet. Pewenue 3aoau ¢ npumenenuem ouazpamm Jiinepa,
Oepesa eeposmuocmetl, popmynel bepuynnu.

Yenosnas eeposmuocme. Ilpasuno ymnoowcenus eeposmuocme. Popmyna noaHoU 6EposimHOCU.
Jluckpemnvie cayuatinvie genuuunsl u pacnpedenenus. Hezasucumole cnyuatinvle eruyunsl. Pacnpedenenue
CYyMMbL U NPOU3BEOEHUS HE3ABUCUMBIX CTLYUALHBIX BEIUYUH.

Mamemamuueckoe ooicuoanue u oOucnepcus CAy4auHou eenudunvl. Mamemamuueckoe odcuoanue u
oucnepcusi Cymmul cryyanHvlx eenudun. I eomempuueckoe pacnpeoenenue. bunomuanvnoe pacnpedenenue u
ezo ceolicmaa.

Henpepuiguvie cnyuatinvie senuuunst. [lonamue o niomuocmu eeposmuocmu. Pasnomepnoe pacnpedenenue.
Ilokazamenvroe pacnpedenenue, e2o napamempbi.

Ionamue o Hopmanenom pacnpedenenuu. [lapamempol Hopmansho2o pacnpedenenus. Ilpumepol cryyaiinvix

8eUYUH, NOOYUHEHHBIX HOPMAILHOMY 3AKOHY (NO2PEuHOCMb USMEPEHUL, POCT Yelo8eKa).



Hepasencmeo Yebviuesa. Teopema Bbepnynnu. 3axkon OGonvwux uucen. BolOopoumwiii Memoo uszmepeHus
gepoamuocmell. Ponv 3axona 6onvuiux uucen 8 Hayke, npupooe u oowecmee.
Kosapuayus osyx ciyuaiinvix éenuuun. [lonamue o koagguyuenme xoppenayuu. Cosmecmuuvle HAOa0OEHUSA

08YX CIYYAUHBIX eudUH. Boibopounvlil Kodgh@uyuenm xopperayuu.

Yri1y0/1eHHBIH YPOBeHb
[ToBTOpenue. Pemenue 3aa4 ¢ UCHOIB30BaHNUEM CBOMCTB UMCEN U CUCTEM CUHMCIICHUS, IETUMOCTH, A0JIeH U
yacTel, NMPOLEHTOB, MOoAyJied yucen. PemeHue 3amad ¢ MCHOJIB30BAaHUEM CBOWCTB CTENEHEW W KOPHEW,
MHOTOYJICHOB, MPeoOpa3oBaHUli MHOTOWICHOB M JAPOOHO-PAllMOHAIBHBIX BBIpaXeHHUU. Pemienue 3amad c
UCIOJIb30BaHUEM TpaJyCHOM Mephl yria. Moyip 4ucia U ero cBoicTBa. Perienue 3aiady Ha JBUYKEHUE U
COBMECTHYIO paboOTy, CMECH M CIUIaBbl C MOMOIIBIO JMHEWHBIX, KBaJPATHBIX U JPOOHO-pAIlMOHATIBHBIX
YpaBHEHUH U UX cucTeM. PerieHre 3a1a4 ¢ MOMOIIBIO0 YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM
IIEPEMEHHOH, ¢ MPUMEHEHNEM M300paKeHUsI YUCIIOBBIX IIPOMEXKYTKOB. PellieHue 3agau ¢ UCIOIb30BaHUEM

YUCIOBBIX QYHKIMI 1 ux rpadukos. Mcnonb3oBaHue CBOMCTB U rpaMKoB TUHEHHBIX U KBaJAPATHUHBIX

byHKIMH, 00paTHOM MPOMOPLUUOHATBHOCTH U QYHKIUU Y = \/§ . 'pacdmueckoe penienne ypaBHeHUH 1

HepaBeHCTB. lcmonb3oBaHWe omepanuii HaJl MHOXECTBAMU M BBICKa3bIBaHMSIMH. VIcmonb3oBaHue
HEPABCHCTB M CHCTEM HEPABEHCTB C OJIHOM TNEPEMEHHOW, YHCIIOBBIX MPOMEKYTKOB, HX OOBEAMHCHHNA H
nepecedeHuii. [lpuMeHeHue TIpu pemIeHWHM 3a7ad  CBOHCTB apH(PMETHUYSCKOH U T'C€OMETPHUYECKOM
MIPOrPECCUU, CYMMUPOBaHUS OECKOHEUHOM CXOSIICHCS TeOMETPUUECKON MPOrpeccu.

MHosecTBa (YUCIOBBIE, T€OMETPUUECKUX (UTYp). XapaKTepUCTUIECKOE CBOMCTBO, DIEMEHT MHOXECTBA,
MyCTO€, KOHEYHOE, OECKOHEUHOEe MHOXeCTBO. CrocoObl 3amanus MHOKECTB [logMHOkecTBO. OTHOIIECHUS
MIPUHAJICKHOCTH, BKJIIOYCHHSI, paBeHCTBA. Orepanuu Haja MHoxecTBamu. Kpyru Diinepa. Koneunsie u
OECKOHEUYHBIC, CUCTHBIC U HECUCTHBIC MHOXKECTBA.

VicTtuHHBIE W JOXKHBIE BBICKA3bIBaHUS, OMEpAIlMU HaJ BBICKa3bIBAHUAMU. Aneebpa evickazviganuii. CBs3b
BBICKA3bIBAaHUH C MHOKeCTBaMU. KBaHTOPEHI CYIIIECTBOBAHHUS U BCEOOIITHOCTH.

3akoHbl JIOTUKUA. OCcHOBHble N02udeckue npasuna. PereHne JOrnyeckux 3aj1ad ¢ MCIOJIb30BaHUEM KPYTOB
Diinepa, 0CHOBHbBIX 102UHeCKUX NPAsUL.

YmozakmoueHus. OOOCHOBaHUS M JIOKa3aTelNbCTBO B MaTeMmaruke. Teopembl. Buabsl mMaTemMaTuuecKux
yTBEpXKICHUHN. Budsl dokazamenvcme. Mamemamuueckas uHoykyus. Ymeepocoenus. oopamuoe 0aHHOMY,
NPOMUBONOJIONCHOE, 0OpaAmHOe NPOMUBONONONHCHOMY OanHomy. lIpu3HaK M CBOWCTBO, HEOOXOAUMBbIE U
JOCTaTOYHBIC YCIOBUSL.

Ocnosnas meopema apugpmemuxu. Ocmamxu u cpaguenus. Aneopumm Eexnuoa. Kumaiickas meopema 0o
ocmamxkax. Manaa meopema @Depma. q-uunvle cucmemvl cuucnenus. Pyuxkyus Dinepa, 4uUcio u cymma
denumeneu HAMypaibHO20 YUCTA.

Panuannas mepa yria, TpUrOHOMETPHUYECKask OKPY>KHOCTh. TpuUroHOMeTprudeckue (GYHKIIUU YUCEN U YTIIOB.

®opMyIbl TPUBECHUS, CIIOKEHHS] TPUTOHOMETPUUYECKUX (DYHKIMN, POPMYJIIBI IBOWHOTO U TTOJIOBUHHOTO



aprymenTa. [IpeoOpa3oBaHre CyMMbI, pa3HOCTH B TIPOU3BEJCHUE TPUTOHOMETPUICCKUX QYHKITHIA, 1
Ha000pOT.
Hymu ¢yHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. HanboubIiiee U HaUMEHbIIIEe 3HAYCHHUEC

¢ynkuuu. [lepuonnyeckne (GyHKIMU W HauUMEHbIIUH mepuon. YeTHwle ' HeueTHbIC (QYyHKIMU. PyHKYUU
«OpobHas yacmy yuciay y:{x} u «yenas wacms yuciay Y = [X]

Tpuronomerpuyeckue QyHKIUH YUCIOBOrO aprymenra Y =C0SX, y=sinx, y=1gX, Yy =ctg X. Csoiictsa

U rpauKu TPUTOHOMETPUUYECKHUX (PYHKIIUH.

OOparHble  TpPUrOHOMETpUYECKME (YHKLUMH, UX [JIaBHblE 3HAYEHUs, CBOWCTBA U TIpauKu.
Tpuronomerpuyeckue ypaBHeHus. OJHOPOIHBIE TPUTOHOMETPUYECKHE ypaBHEHUs. Penienne mpocreimmx
TPUTOHOMETPUUECKHUX HEPAaBEHCTB. IIpocTeiimme cucTeMbl TPUTOHOMETPUYECKUX YPABHEHUM.

CreneHs ¢ 1eHCTBUTENBHBIM [1I0Ka3aTeNeM, CBOMCTBA cTeneHu. [IpocTeiline noka3zaTenbHble ypaBHEHUS U

HepaBeHCTBa. [lokasaTtenbHas QyHKIMA U ee cBoiicTBa U rpaduk. Uucno € u pyHkuus y = e* .

Jlorapudwm, cBoiictBa Jorapudma. JlecaTuuHBIHE W HarypanbHbId Jorapudm. I[IpeoOpazoBanue
norapupMuuecKux BblpakeHHi. Jlorapupmuueckue ypaBHeHMs U HepaBeHcTBa. Jlorapudmuueckas
GbyHKIHUS U ee CBOICTBa U rpaduk.

Crenennas QyHKIMS U ee cBoMcTBa U rpaduk. MppalnoHaibHble ypaBHEHHUS.

[lepBuuHbIE MpenCTaBICHUS O MHOXECTBE KOMIUIEKCHBIX YHUCEIN. /leucmeusi ¢ KOMNIAEKCHbIMU YUCIAMU.
Komnnexcno  conpsiscennvie uucna. Mooyne u  apeymenm uucna. ITpueonomempuueckas opma
KOMNIIEKCHO20 yucaa. Pewenue ypasnenull 8 KOMNIEKCHbIX YUCTAX.

Metoa uHTEpBaOB JUIs pelieHus: HepaBeHCTB. [IpeoOpa3zoBanus rpadukoB QyHKIMA: CIBUT, YMHOXKEHUE
Ha YHCII0, OTPAXKEHHE OTHOCUTENBHO KOOPJIMHATHBIX oceil. I'paduueckre MeToqpl pemieHust ypaBHEHUH U
HepaBeHCTB. PelieHre ypaBHEHUI U HEPABEHCTB, COJIEPKAIMX EPEMEHHYIO 1101 3HAKOM MOJTYJIS.

Cucrembl MoOKa3aTeNbHBIX, JOrapu(PMUUECKUX U UPPALUOHATIBHBIX ypaBHEHUN. CHCTEMbl MOKa3aTeNbHbIX,
Jorapu(pMHUUECKUX U UPPALMOHATIBHBIX HEPABEHCTB.

B3aumno oOpathbsle pyHkun. ['paduxu B3auMHO 00paTHBIX (PYHKIIHUH.

VYpaBHEHHs1, CHCTEMBI YPABHEHHI C ITAPAMETPOM.

@opmyna bunoma Hvtomona. Pewenue ypasHenuii cmenenu eviuie 2 cneyuanbHulx 6udos. Teopema Buema,
meopema bezy. [lpusooumvlie u Henpugooumvie MHo2ouneHvl. (OcHoGHas meopema  anceopbl.
Cummempuueckue mHocounensl. [{enouuciennvie u yeio3HauHbie MHO20YNEHbL.

Huoghanmoswr ypasuenus. [lennuvie opoou. Teopema Pepma o cymme keaopamos.

Cymmel u psobl, Memoobl CyMMUPOBAHUs U NPUSHAKU CXOOUMOCHIU.

Teopemul 0 npubnudCeHUU OeticMEUMENTbHbIX YUCeN PAYUOHATLHLIMU.

Mnooicecmea na KoopOUHamMHOU NIOCKOCMU.

HepageHcmgo KOWM—B)/HHKO@CKOZO, HepaeeHcmeo Hencena, HepaeseHcmeda o cpedHux.



[Tonsitue npenena ¢gyHkImu B Touke. [lousmue npedena ¢pyuxkyuu 6 beckoneunocmu. Acumnmomol epagpuxa
@ynxyuu. Cpasnenue beckoneuHo manvlx u OeckoHeuno 6orvuiux. HenpepsiBHOCTh QyHKumu. Ceoticmea
HenpepuvleHbix Qyukyuil. Teopema Betiepwmpacca.

Huddepernuupyemocts pynxmuu. IIpousBognas ¢ynkumu B Touke. KacarenbHas k rpaduky (yHKIHH.
I'eomeTprueckuil 1 GU3NIECKUN CMBICI POU3BOAHON. [Ipumenenue npouzeoonotl 6 gusuxe. IIpon3BoaHbIe
anemeHTapHbIX GyHKIUH. [IpaBuna nuddepeHmpoBaHusl.

Bropas npousBoiHasi, ee reoMeTpUUECKUd U (PU3MUECKUN CMBICTT.

Touku skcTpemyma (MakcuMyma W MuHMMYMa). MccrnenoBanue siieMeHTapHbIX (YHKIUN Ha TOYKH
HKCTpEeMyMa, HauOoJblllee U HAaUMEHbIIEe 3HAYCHHE C TOMOIIbI0 MPOU3BOAHON. [locmpoenue epaguros
@yukyuil ¢ nomowpio npou3eoonvix. Illpumenenue npoussooHoU npu pewienuu 3aoay. Haxoorcoenue
IKCMPemMymos (YHKYUll HeCKOIbKUX NePeMeHHDbIX.

IlepBooOpasnas. Heompenenennslii uHTerpan. IlepBooOpasnbie snemeHTapHbIX (yHKUMNA. [lnomane
KpuBoiuHeHOW Tpanenun. ®opmyna Herorona-Jleiibnuma. OmnpeneneHHbId WHTErpal. Buluucienue
naowaoetl nI0CKux ueyp u 00bemos mei 8paujeHus ¢ NOMOWbI0 UHMeSpald..

Memoowi pewienus yHKYUOHANbHBIX YPAGHEHUL U HEPABEHCME.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOpHs rpadoB 1 KOMOMHATOPHUKA

[ToBTOopenue. HMcnonp3oBanue TaOiMI] U AuarpamMMm JUisl MPEACTABICHUS JaHHBIX. Pemienue 3amay Ha
MPUMEHEHHE OMMCATENFHBIX XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CpeIHUX, HAHOOJBIIET0 U HAMMEHBIIIETO
3HA4YEHUs, pa3Maxa, IHUCIEPCHU M CTAaHAAPTHOTO OTKJIOHEHHs. BpIYUMCIEHHME YacTOT M BEpPOSITHOCTEH
cOObITUN. BpIuncieHre BEpOSTHOCTEl B OINBITaX C PAaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU HCXOJaMH.
Hcnonb3oBaHne KOMOWMHATOPHKHU. BbIuncieHne BepoOsSTHOCTEH HE3aBUCUMBIX coObITHH. Mcmonb3oBaHue
(hopMyITBI CITOKEHHST BEPOSITHOCTEH, TuarpaMm Ditiepa, AepeBa BeposaTHocTel, hopmyisl bepryrmm.

Bepoamnocmuoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmei.

VYcnoBHas BepoATHOCTH. IIpaBuno ymHOXEeHHS BeposTHOCTeH. DopMyiia MONMHOU BeposTHOCTH. PopMyna
baiieca.

JIMCKpeTHbIE cllydaliHble BEJIWYMHBI U pacnpezeneHus. CoBMecTHBIE pacnpeneneHus. PacnpenencHue
CyMMBI M IIPOU3BEICHUS HE3aBUCHMBIX CIIyYalHBIX BEJIMYMH. MaTeMaTndeckoe OXUIaHUE U JUCIEPCHUS
CIIy4alHOM BeIMYMHBI. MaTeMaTH4eCKOe OKUAHNE U JUCTIEPCHUS] CYMMBI CITy4alHBIX BEJINYUH.

bunapnas ciny4ailHas BeinnMuuHa, pacnpeneneHue bepHymn.  ['eomerpuueckoe  pacrpezncleHue.
brHOMHanbHOE pacnpesieNieHue U ero CBOMCTBA. [ unepeeomempuueckoe pacnpeoenenue u e2o coucmaa.
HenpepsiBHable citydaiiHble BenuuuHbl. [moTHOCTH BeposiTHOCTH. DYHKIMSA pactpezcieHus. PaBHoMepHOe
pacnpezeieHue.

IloxaszamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u ezo npumenenue. HopmanbHoe pacnpenenenue. Pynkuus Jlammaca.
[TapameTpsl HOpMalbHOIO pacnpeneneHus. IIpumepsl cily4aiiHbIX BEIWYHMH, INOAYUHEHHBIX HOPMAJIBHOMY

3aKOHY (ITOTPEIIHOCTh U3MEPEHUMN, POCT UeloBeKa). [lenmpanvras npedenvHas meopemd.



Hepasencmeso Yebviuesa. Teopema Yeoviuesa u meopema beprynnu. 3axon 6onvuux yucen. Buibopounwiii
Memoo usmepeHus geposimuocmeti. Ponv 3axona Oonvuiux yucen 6 Hayke, npupooe u obuecmse.
KoBapuanmst aByx ciydaiiHbix BenmuuuH. lloHatue o koadduimente xoppensuun. COBMECTHBIC
HAOJIOACHNUS IBYX CIIy4allHBIX BEJTHMUUH. Boibopounsiii kodgguyuenm xoppenayuu. Jluneiinas pecpeccus.
Cmamucmuyeckas cunomesza. Cmamucmuxa Kpumepus u ee ypogeHs snauumocmu. IIposepka npocmetiuiux
eunomes. Omnupuyeckue pacnpeoeneHus U ux cesi3b ¢ meopemudeckumu pacnpeoeneHusmu. Pancosas
KOppenayusi.
Ilocmpoenue coomeemcmeuti. Hnvekmusnvlie u cropvekmugHvle coomeemcmeus. buexyuu. /[uckpemmnas
Henpepvignocmy. [Ipunyun Jupuxie.
OcnosHuvle nouamus meopuu epagos. /lepesvs. /leouunoe oepeso. Ceaznocmo. Komnonenmol céaznocmiu.
Ilymu na epaghe. Diineposwvi u I amurbmonossb nymu.
IF'EOMETPUA
[ToBTOpenue. Pemienue 3a1au ¢ mpuMeHEHUEM CBOMCTB (DUTYp Ha MIIOCKOCTHU. 3a/1a4dl Ha IOKA3aTelbCTBO U
MIOCTPOEHUE KOHTPIIPUMEPOB. Vcnonp30BaHuE B 3a/1auax MPOCTEUILINX JIOTMYECKUX ITpaBui. Pemienue 3anau
C HCIIOJIb30BAHUEM TEOPEM O TPEYTrOJIbHHKAX, COOTHOLIEHUM B MPSIMOYTOJIbHBIX TPEYrojbHUKAX, (PAKTOB,
CBSI3aHHBIX C UETHIPEXyTroJIbHWKaMu. PemieHune 3amad ¢  HCHONB30BaHUEM (DAKTOB, CBSI3aHHBIX C
OKpYKHOCTSIMU. Pelienue 3aay Ha U3MepeHus: Ha IJIOCKOCTH, BBIUMCICHUE IJUH U Iulomaaeil. Pewenue
3a0ay ¢ NOMOWbI0 8eKMOPO8 U KOOPOUHAM.
Harnsonas crepeomerpus. @urypbl U ux u3zoOpaxenus (kyO, mupamuia, npusma). OcHoeHble NOHAMUS
cmepeomempuu u ux ceoticmea. CedeHus Ky0a u TeTpadJipa.
Touka, mpsiMasi U MJIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX. B3aumHoe
pacrojoXKeHue NpsMbIX M IUIOCKOCTeM B mpocTpaHcTBe. [lapainenbHOCTh HPSIMBIX M IUIOCKOCTEH B
npocTtpanctBe. M300paxkeHne mpocTeNMx IpOCTPaHCTBEHHBIX (UTYp Ha TIOCKOCTH.
Paccrosinust Mexay ¢purypamu B IpoCTPaHCTBE.
VYrubl B mpocTpaHcTBe. [lepneHuKynsipHOCTb MPSAMBIX U IIJIOCKOCTEM.
[Ipoekuust ¢urypsl Ha IUIOCKOCTh. [IpH3HaKM MEPHNEHAUKYISIPHOCTH TPSIMBIX U IJIOCKOCTEH B
npoctpancTBe. Teopema o Tpex NepneHIuKynsIpax.
Muororpannuku. [Tapamienenunen. CBoiicTBa mpsiMOYTOJIbHOTO Mapasuienenumnena. Teopema [ludaropa B
npoctpanctBe. [Ipusma u nupamuza. [lpaBunbHas nupamMuia U npaBuibHas npusma. [IpsMas nupamuia.
DNeMEeHThI NPU3MbI U TUPAMU/IBI.

Tena BpamieHus: UUIUHAP, KOHYC, cepa u map. OCHOBHBIE CBOICTBa MPSMOTO KPYrOBOTO
MWIMH]IPA, IPSMOTO KPYroBOro konyca. M3o00pakeHue Ten BpalleHus Ha MI0CKOCTH.

Ilpeocmasnenue 06 yceuenHom KOHyce, cedeHus KOHyca (napanieibHoe OCHOBAHUIO U NpoXoosiujee
uepes Gepuiuny), ceueHus YUIuHopa (napanieibHo u nepneHOuKyIspHo ocu), ceuenus wiapa. Paseepmka

YUNUHOPA U KOHYCA.



Ilpocmetiwue KombOUHayUU MHO202PAHHUKOS U mel 8paujeHus medxcdy cobou. Bpranucienue
3JIEMEHTOB MPOCTPAHCTBEHHBIX (UTYp (pedpa, AMaroHaNu, yribl).

[Inomans NOBEPXHOCTU MPABWIBHOW MNUpaMUAbl U NIpsAMOM INpusmbel. Ilnomans noBepXHOCTH
IPSIMOTO KPYTrOBOTO IMJIMH/IPA, IPSIMOTO KPyroBOTO KOHYCa U IIapa.

[Tonstue 06 o6beme. OOBEM MUpPaMUIBI U KOHYCA, MPU3MbI U uiuHApa. O0beM mapa.

Ilooo6Hvle mena 6 npocmpancmee. COOTHOLIEHUSI MEX]y IUIOIIAIIMU OBEPXHOCTEH U 00beMaMu
MOJIOOHBIX TE.

Heuodicenus 6 npocmparcmee: NapailesibHbli NEPeHOC, UEHMPAIbHAS CUMMEMpPUsl, CUMMempus
omuocumenvHo niockocmu, nogopom. Ceoticmea osudicenuil. Ilpumenenue 0gudicenutl npu peuerHuu 3a0adu.

Bekropsl 1 KoopauHaThl B mpocTpaHcTBe. CymMMa BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHCIO, yroil
Mexay BekTopaMmu. KosimHeapHble M KOMIUIaHapHble BEKTOpbL. CKalgpHOoe npouzgedeHue GeKmopos.
Teopema o pasnodceHuu 6ekmopa NO mpem HeKOMNIAHApHuIM eekmopam. CKalsgpHoe npouzeedeHue
gexmopos 6 koopournamax. Ilpumenenue 6ekmopos npu peuleHuy 3a0ay Ha HaxoHcoeHue paccmosHuu, OauH,
naowaoeti u 00vbeMo8.

VYpaenenue nnockocmu 6 npocmpancmee. Ypasuenue cgepvi 6 npocmpancmee. Dopmyna Ons

6blYUCTIEHUA PACCMOAHUA Me()fC()y mo4xKkamu 6 npocmpaHcmee.



TEMATHYECKOE INTAHUPOBAHUE NNPEJIMETA «MATEMATHUKA»

Auiredpa ¥ HaYaJIa MATEMATH4YeCKOro anaan3a, 10 kinacc bazoBblii ypoBenb: 3 yaca B Hezelnto, Bcero 102 vaca B

roj. YriryOJIeHHBIH ypOBEHb: 6 4acoB B Hejelto, Bcero 204 vaca B roj.

VYyeonuk: «Matematuka. Anrebpa u Hayasia MaTeMarudeckoro ananuza. 10 kinacc. YueOnuk. ba3zoBelil u yriryoseHHblid ypoBeHb. KommiekT. B 2-x

gacTsax. DI'OC"" (aBTopbl Mopakosuu A. I'., Cemenos I1. B.). M:Muemo3una.2019

Ne Tema KoJ-Bo yacos Buabl qeaTe1bHOCTH
BY Yy
BBoanoe 3 6
TMOBTOPEHHE
1 | IloBTOpeHue 3 6 Perratot 3amaun Ha (GOPMYITy COKpPAIIEHHOTO YMHOKEHHS; MOTYT
COKpaIaTh JPOOH U BBITOJHSIOT BCE NEHCTBUS C JPOOSIMHU.
JleiicTBUTEIbHBIE YHCIA 9 21
2 | HarypanbHbie U Lienble Yncia 3 6 PemaroT panoHanbHble, KBapaTHbIE ypaBHEHUS U
3 ParonansHbIe YuCiia - 2 pOCTEHIIINE HPPAIIMOHATIHLHBIC, COCTABIIAIOT YPABHEHUS T10
4 VppauyoHaibHbIe 9ucIa 2 4 [YCTIOBHIO 33/1a4H; UCTIOJIB3YOT JJIsl PHUOTHKESHHOTO
5 MHO0X€eCTBO IEHCTBUTEIILHBIX YUCEN 1 2 PEUICHHA ypABHCHNH rpa(bnquKUI/m MCTOA.
6 MoIyb ICHCTRHTCIBHOIO THCIa 2 a 3HAIOT OMpeACICHUE MOAYJIS JCHCTBUTEIBHOTO YNCIIA;
MOT'YT IIPUMEHATH CBOMcTBA MOyis. PassepHyTo
7 | Koumpoavuas paboma Nel 1 1 yTIp Y pPHYy
- OOCHOBBIBAIOT CYXKJICHUSI.
8 MeTo1 MaTEeMaTHYECKON UHTYKITHH - 2
YucaoBble pyHKIMHU 7 15
9 Omnpe/eneHre YuCciIoBOi QYHKIUN U CIIOCOOBI €€ 3aJaHusI 2 4 HaxonsT obmacTs onpeneneHus QyHKINH, OOBSICHUTH
10 CBolicTBa q)yHKuHH 2 4 M3Y4CHHBIC ITOJIOKCHHUS Ha CAaMOCTOSITCIIbHO 1'[0)106paHHI>IX
11 | Hepuognueckue GyHKIMHI 1 3 KOHKPETHBIX ITPUMEpax; I0JIb30BaThCs HaBbIKAMU
12 | Obparnas bynkuus 1 3 HAaX0XICHHUS 00JIaCTH OIPeAe/ICHUs PYHKIIUH, peliiast
3aJaHUS [TOBBLIIIEHHON CIIOKHOCTH
13 | Koumponvnas paboma Ne2 1 1 A
Tpuronomerpuveckue pyHKIUH 18 36
14 | YucnoBast OKPYKHOCTh 2 4 IBBIYHCIISIOT CUHYC, KOCHHYC, TAHTCHC U KOTAHT'€HC YHCIIa; BHIBOJIST
15 | YucnmoBast OKpy>KHOCTh Ha KOOPIMHATHOM TIOCKOCTH 1 2 HEKOTOPbIC CBOMCTBA CUHYCA, KOCUHYCA; BOCHPUHUMAIOT YCTHYIO
16 | Cunyc n kocuHyc. TaHTeHC 1 KOTAHTEHC 2 4 [peub, y4aCTBOBAIOT B JAMAJIOTE, 3alMCHIBAIOT [JIABHOE, IPUBOIST
nMepsl. CoBepIIaroT MIPeoOpPa30BaHUS IIPOCTHIX
17 | TpuronomeTpuyeckue QyHKIIUH YUCIIOBOTO apryMeHTa 2 4 pHMEp p peobpaso p
PUTOHOMETPHUYECKUX BBIPAKCHHIA, 3HAsT OCHOBHBIE
18 | TpuronomeTrpuyeckue GyHKIUH YTJIOBOIO apryMeHTa 1 2 . _
: - TpUTOHOMETpHUUECKHE ToxaecTBa; Ctpost rpaduk y = m - f(KX) uy
19 | dyHKIMK y=Ssinx, y=cosx, X CBONCTBa U rpad)uKu 2 4 = m - £(X) B 3ABHCHMOCTH OT 3HAYEHHsI M.
20 | Koumpoavnas paboma No3 1 1
21 | INoctpoenue rpaduka GyHKIUH y=mf(x) 1 2




22 | Iloctpoenue rpaduka yHkoun y=f(kx) 2 4
23 | I'padux rapmMoHHUECKOT0 KOJIeOaHHS 1 2 OOBSACHSIOT U3yUCHHBIE TIOJIOKEHHSI HA CAMOCTOSATEIEHO
24 | OyHKUMH y=tgx, y=ctgx, UX CBOWCTBA U rpaduKu 2 4 [0100pPaHHBIX KOHKPETHBIX MPUMEPAX.
25 | OOparHbIe TPUTOHOMETpHYCCKHE (DYHKITUH 1 3
Tpuronomerpuyeckue ypaBHeHHs 7 14
26 | Ipocreiimme TPUTOHOMETPUYECKUE YPABHCHUS M HEPABCHCTBA 3 6 OnpeaeNsroT MOHATHS, IIPUBOIAT J0Ka3aTeIbCTBa. Perrator
27 | MeTtoabl penieHns] TPUTOHOMETPUIECKUX YpaBHEHUH 3 6 POCTEHIINE TPUTOHOMETPUIECKHE YPABHEHUS U
28 | Konmponvnas paboma Ned 1 2 HepaBeHCTBa MO opMyaM. PemmatoT TpuroHoMeTpuIecKue
[YpaBHEHHUSI METOJIOM 3aMEHBI IEPEMEHHOM, METOJIOM
[Pa3TI0KEHHS Ha MHOYKHTEIIN
IIpeodpa3oBaHue TPUTOHOMETPHYECKUX BhIPAaKEHU 1 31
5
29 | CuHyC ¥ KOCUHYC CYMMBI ¥ Pa3HOCTH apr'yMEHTOB 2 4 [TpeoOpa30BLIBAIOT MPOCTEHININE BBIPAKEHUS, HCIIOIb3YS
30 | TaHreHC CyMMBI ¥ PA3HOCTH apryMEHTOB 1 3 OCHOBHBIE TOXKJECTBA, (OPMYIIBI IPUBEICHUS; IEPEIAIOT
31 | ®opmyIIsI IPUBEICHHS 2 4 MH(OPMAITHIO CKATO, TTOITHO, BRBIOOPOYHO; N3TIAraroT
32 | ®opmynbl ABOHHOTO apryMeHTa. GopMyIbl TOHKEHHS CTENICHH 2 4 MHGOPMALINIO, UHTEPIPETHPYS (AKTHI, Pa3bACHAA

BHAYEHHE U CMBIC] TEOPUH. YTIPOIIAIOT BhIPAKEHHUS,
MCIOJB3YS! OCHOBHBIE TPUTOHOMETPUYECKUE TOKAECTBA U

(hopMyInbl IpuBEICHHUS




33 | IlpeoOpa3oBanre CyMMbI TPHTOHOMETPUYCCKUX (QYHKIIHIA B TPOU3BEACHUE 2 4 [TpeoOpa3oBbIBAIOT CYMMBI TPUTOHOMETPHUYCSCKUX
" (dbyHKLUH B IpOU3BEIEHHE; IIPOCTHIE
34 | IIpeobpa3oBaHue MPOU3BECHUS TPUTOHOMETPUIESCKUX (DYHKIIUH 2 4 .
TPUTOHOMETPUYECKUE BBIPAKEHUSI; O0BICHSIOT
B CYMMy - - M3y4YeHHBIE TIOJI0KEHHUS HA CAMOCTOSATEILHO
35 ?}_)Fet())6pa3OBaHHe BbIpaxkeHus A sin x + B cos x k Buny C sin 1 3 OJ0GPAHHBIX KOHKPETHBIX IPHMEpax
X .
36 | MeToxsl pemeHnst TPUTOHOMETPHYECKHUX YPaBHEHUH(IIPOJOIDKEHHUE)
37 | Koumponvnas paboma No5 1 1
MpousBoanasn 21 42
38 | YuncnoBsle mocue10BaTeIbHOCTH 1 2 HaxonsTt npon3BoiHbIE CYMMBI, Pa3HOCTH,
39 Hpeﬂeﬂ YHCIJIOBOM IMOCJIEN0BATEIBHOCTH 2 4 MPOU3BEACHMS, YACTHOI'O; IIPOM3BOJHBIC OCHOBHBIX
40 | Ipenen pynxuun 1 3 3JIEMEHTAPHBIX (PYHKIHMHA. COCTABIAIOT YPAaBHEHUS
41 | Onpenenenne Mpon3BOHON 2 4 KacaTeJIbHOH K TpauKy QYHKIMH MO allTOPUTMY;
42 | BEMHCICHHC NPOH3BOTHEIX 3 6 MIPUBOJAT PUMEPBI, TOAOUPAIOT apIyMEHTHI,
- (OpMYIHPYIOT BEIBOJBI; PEIIAOT MPOOJIEMHBIC
43 I[I/I(I)(I)Gp?HHHpOBaHI/Ie cioxHoU Qynkuuu. JuddepeHunpoBanue 1 3 sajiaun i curyamui. VCCIeNyioT B IPOCTEHTIIX
0OpaTHOH yHKIMH citydasx (yHKIUH HA MOHOTOHHOCTb, HAXOAST
44 | Ypasuenue kacaTenbHo# K rpaduky Qynkimn 2 4 HauOOJIbIINE ¥ HAUMEHBIINE 3HAYEHUS (DYHKIIHUIA,
45 | Konmponvnas paboma Ne6 1 1 ctposT rpaduxu GyHkiuii. COCTaBIAIOT ypaBHEHUS
46 | IlpuMeHeHHe POU3BOIHOMN JIJISl UCCIIEOBAHMS (DYHKITUH 3 6 KacaTeJIbHOH K TpaQuKy QyHKIIH;
47 | Tloctpoenue rpadukoB QyHKIMIH 2 4 CaMOAHAIM3UPYIOT .
48 | IlpuMeHeHre TPON3BOIHOM /ISl OTBICKAHUSI HAMOOJIBIINX BEITMYNH 2 4
Y HAMMEHBIINX 3HAYCHUH
49 | Konmponvuas paboma Ne7 1 1
Kom0nHaTopuka u BepoOSITHOCTH 6 11
50 | IlpaBuno ymHoxxeHusi. KomOuHaTopHbIe 3a1aun 2 4 [IpumeHs0T (HOPMYITBI COUETAHUS U Pa3MEIICHHS
51 | IlepectanoBku u ¢paxkTopuasl. BEIOOp HECKOIBKUX 3JIEMEHTOB. 1 3 PIICMEHTOB B pelleHnH 3aiad. llepenaor,
BHHOMUHABHBIE K03((DUIHCHTHI WHPOPMAITUIO CXKATO, TIOJTHO, BELIOOPOYHO.
52 | CnyvaiiHblie COOBITHS U BEPOSITHOCTH 2 3
53 | Koumpoavnas paboma No8 1 1
KomniekcHble yncsa 0 6
54 | KomrutekcHbIe YrcCiia U apupMETHIeCKIE OIlepaIiii HaJl HUMU - 1 BBINOTHAIOT apuMeTHUECKUE TSHCTBHUS HAJ
55 | KommiekcHble 4ncia U KOOpAWHATHAS IJIOCKOCTh - 1 KOMIUIEKCHBIMU YHCIaMH B pa3HbIX (opMmax 3amucu
56 | Tpuronomerpuueckas Gopma 3aMCH KOMILIEKCHOTO YHCTa - 1
57 | KommmekcHble 9ncia U KBaIpaTHbIE YpaBHEHHUS - 1
58 | Bo3BeneHHe KOMILIEKCHOTO YHCIIA B CTETICHb. V3BiIeyeHue - 1
KyOHM4€eCKOro KOpHs U3 KOMILICKCHOTO YHcia
59 | UtoroBslii TecT(3K3aMeH) 2 2
60 | [loBTOpEeHune 14 21
HUTOrO 102 204




I'eomerpus. 10 kaace

2 yaca B HeJenro, 68 4acoB B TOJ.

VYyueonuk: JI.C.Atanacsn, B.®.byry3os, C.b.Kagomies, O.1".ITo3nsxk, JI.C.Kucenesa I'eomerpus. 10 -11

KJIacChl: yueO. st 00meoOpa3oBaT. opranu3aiuii: 0a30BbId U yrinyo:. ypoBHu - M.: [Ipocsemenue, 2017

Ne ypoka Tema Koxa-Bo Buabl neqTeJIbHOCTH 00yYAIOIIMXCS
4acoB
BBenenue. AKCHOMBI CTEpPEOMETPHH U UX CJIEICTBUS 4
1-4 IIpenmet crepeoMeTpuu. AKCHOMBI CTEPEOMETPHU 4 IPacrio3HaroT Ha YepTexax U MOJIEISIX MIPOCTPAHCTBEHHBIE
HexoTopsle crneacTBus U3 akCuom (hOpMBI; ONMCHIBAIOT B3aUMHOE PACIIONIOKECHUE TOUEK,
I'napa 1. ITapa/uie1bHOCTH NPSMBIX U IVIOCKOCTEH 18 [IPSAMBIX, INIOCKOCTEN C TIOMOLIBIO AKCHOM CTEPEOMETPUH;
5-8 §1. IMapauieJbHOCTH NPSIMBIX, MPSIMO U IIOCKOCTH 4 MPUMCHSIOT aKCMOMBI TIPU PCIICHUM 3a/1ad.
[TapannensHble npsMble B pocTpaHcTBe. [lapamiensHOCT Tpex HaxozaT Ha MozesX napaluieNenume/a napauieibHbie,
npsMbIX. [lapamnenbHOCTh NpsIMON M MIIOCKOCTH CKPEIIMBAIOIIMECS 1 IIEPECCKAIOIMCCS IIPAMBIC,
9-12 § 2. B3anmnoe pacnosiokeHue NPSIMBIX B IPOCTPAHCTBeE. 4 ONpe/Ie/IsATh B3aMMHOEC PACIIOI0KCHHE IIPAMON 1
Yroa mexxay 1ByMsl IPAIMBIMH MIOCKOCTH.
CkpenuBaromuecs IpsaMble. YTIIbI C COHANPaBICHHBIMU [IpuMeHSIOT PU3HAK IIPU AOKA3aTeIbCTBE MapaylIeIbHO-
CTOPpOHAMMU. Vron MCKAY IPAMBIMU. CTHU HpHMOﬁ U IITOCKOCTHU.
Konmponenas paboma Nel.1 (20 mun) 3HAIOT AJIIEMEHTHI TETPadApa U MapauiesieuIe/a,
13-14 § 3. TIapa/IebHOCTD IOCKOCTEi 2 CBOICTBA ITPOTHUBOIIOJIOKHBIX T'PAHEN U €r0 TUaroHaJe.
[TapannensHBIE ITOCKOCTH, CBONCTBA MapaylIeTbHBIX PacrosHaloT Ha SepTexax i MOAENIX NapajuieNentne] 1
IOCKOCTEHH TeTpa’ap U U300pakaloT Ha MIOCKOCTH
§ 4. TeTrpasap u napaJuieenumnes 6
15-20 Tetpasnp. [lapannenenunen. 3agaun Ha TOCTPOEHUE CEYEHUH.
21 Konmponvuas paboma Ne 2 o teme «TeTpasip u mapasuienenumnesn) 1




22 3auem Nel 1
I'nasa II. IlepnneHANKYJISAPHOCTDH NMPSAMBIX U MJIOCKOCTEH 17
§ 1. IlepneHANKYJISIPHOCTD NPAMOI U MJIOCKOCTH 5 IPacrio3HaIOT Ha MOZAETISIX IEPIEHANKYISIPHbIC IPSIMBIC B
23-27 [epnenquKymsipHBIE TIPsIMBIE B IpocTpaHcTBe. [lapamienbHbie IPOCTPAHCTBE; HCIIONB3YIOT IIPH PEIICHHH
IpsMbIe, IEPIEHANKYIIIPHBIE K II0cKocTU. [Ipu3Hak CTepeoMeTprUecKuX 3a1a4 Teopemy Iludaropa.
MEPIEHANKYIAPHOCTH NMPSAMOM U IIIOCKOCTH. TeopeMa o MPUMEHSIOT IPH3HAK [PH PEIICHAN 33134 Ha
NPSMOHA, MEPIICHAUKYIAPHOH IITOCKOCTH IMOKA3aTeNbCTBO MEPIEHIUKYIIPHOCTH MPSMON K
§ 2. llepneHAUKYJISIP U HAKJIOHHBIE. YTOJ MEKAY NPSAMOii 1 6 MIOCKOCTH TapajuiejorpaMma, pom0a, KBajpaTa.
28-33 IIOCKOCTBIO IPemaroT crepeoMeTpuUIecKie 3a1aun
Paccrostaue oT TOUKM 10 TIOCKOCTH. Teopema o Tpex HaXOIAT PacCTOSTHUE OT TOUYKH, JIeXKAIEH Ha MPsIMOH, Iep-
NEePHIEHIUKYISIpaxX. Yol MEXIY IPSMON U INIOCKOCTHIO MEHTUKYISAPHON K TNIOCKOCTH KBaJIpara, MPaBUIBHOTO
§ 3. IByrpanuslii yroJ. IlepnenainkyIspHOCTb IIOCKOCTEH 3 TpeyrobHUKA, pOMOa 10 UX BEPLINH, HCTIONB3Ysl
34-36 JByrpannsiii yroiu. [Ipu3Hak nepneHauKyaIspHOCTH JBYX COOTHOINCHHA B IIPAMOYTOJIEHOM TPEYTOJILHHUKE
IIOCKOCTEH. 1IpsAMOYrosIbHBIN apaJlIeIeIUIIe . ONPE/ICICHUE PACCTOAHUH OT TOYKH JI0 TIOCKOCTH, OT
37 Tpéxzpannwiii yzon. Muozozpannwiit y2on 1 NPAMOH JIO ILIOCKOCTH, PACCTOSHHE MEKILY
38 Konmponvnas paboma Ne 3 o teme « IleprneH UKy IspHOCT 1 NapauiebHbIMK INIOCKOCTAMU. HaXOMAT HAKIOHHYIO HIH
NPSMBIX U IUIOCKOCTEi» ee mpoeKuio, npuMeHss Teopemy Iudaropa.
39 3auem Ne 2 1
I'nasa III. MHOrorpaHHMKH 18
§ 1. Ilonsitue muororpanuuka. Ilipuzma 7 IHaxonsT nuaronans kyba, 3Har0T ero pedpo u Hao0opoT;
40-46 Pewenue mpeyzoabHUKos (4 uaca). IMoustne HAXOISAT YTOJ MEX/Y THaroHasbio Ky0a U MIOCKOCTHIO
MHOTOrpaHHuKa. [Tpu3ma. OJIHOM M3 ero rpaneii; Haxoaar nsmepenus
§ 2. Ilupamuaa 4 PAMOYTOJILHOTO MapauIeIenuIeia, 3HalT ero
47-50 [Tupamupa. [IpaBunpHad nupamuga. YceueHHas nupaMuia MaroHallb U YTOJI MEX/Ly JUarOHaIbIO U OJJHON U3
§ 3. IlpaBHiIbHBIE MHOTOTPAHHHKH 5 TpaHeit; HaXOAT Yol MEXIy TPaHbIO U THarOHaIbHBIM
51-55 CummeTtpust B mpocTpancTBe. [loHsTHE NpaBUIBHOTO CeueHneM MPsAMOYTOIBHOTO Hapaesenuena, Kyoa.
MHOTOTpaHHUKA. M cronp3yIoT pyu peLIeHNH 3a7a4d IUIaHUMETPUYIECKHE
DeMeHTB CHMMETPHH TPaBIIIBHBIX MHOTOTPAHHUKOB (aKTBL, BEIUUCISIOT IIOLAb TOJHOH MOBEPXHOCTH
PaBUIBHOM MUPAMHUJIBI
56 Koumponvuas paboma Ne 4 o teme « MHOTOTpaHHUAKID 1
57 3auem Ne 3 1
3akiiounTebHOE MOBTOPEHHE Kypca reoMeTpuu X Kiacca 11
58-68
HUTOro 68




