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1. ILmarupyeMble pe3yabTaThl 0CBOCHHS Y4eOHOT0 peaMeTa

JIM9H0CTHLIC Pe3y/IbTATEI:

i

Lo

Ipasicdancroe socnumarnue

BOCITHTAHHE POCCHHCKOR IPaIaHCKOH HOSHTUHHOCTH: IATPHOTH3MAa; TOTOBHOCTH K
comyxkeHMIC OTe9ecTBY, €ro 3allfiTe; OCO3HAHHA POCCHHCKOH HISHTHYHOCTH B
HOJMKYIETYPHOM COIEYME; GyBCTBA IIPHIACTHOCTH K HCTOPHKO-KYIILTYpHOH 00mHOCTH
poccuiickoro Hapoaa 1 cyasde Poccrn,

MHPOBO33PEHAE, COOTBETCTBYIONEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, SHAUMMOCTH
HayK{, TOTOBHOCTE K HAay4HO-TEXHHYECKOMY TBODYECTBY, BI4NCHHE IOCTOBEPHOH
FHGOpMaNECH 0 IIePeOBEIX AOCTIDKEHHAX i OTKPEITHAX MEPOBOH H 0TEHECTBEHHOH HAYKH,
3aHHTCPECOBAEHOCTE B HAYTHEIX SHAHHAX 06 YCT'pOﬁCTBG MHpa H 0611IGCTB&;

Hampuomuueckoe gocnumarie

T'OTOBHOCTE ¥ Crioco0HOCTE K CaMOpPa3BHTHIO, caM0o00pa3soBaHuIO B CaMOBOCIHTAHHIO B
COOTBETCTBHH ¢ 00INEUCNIOBCUCCKHIMHE IIEHHOCTAME H HCANIAME MPaXIaHCcKoro 00mecTsa
TOTOBHOCTE W CHOCOOHOCTHE K OOGDAsOBAHUIO, B TOM HHCIE caMOoO0pasOBAHHIO, HA
TIPOTAKEHAHN Beel HA3HH; CO3HATENPHOE OTHOMEHHRE K HEIIPEPHIBHOMY 00pa3zoBaHHIO Kak
YCIOBHIO YCIISUTHOM NpodeccronaneHoM B 001IecTBeHHOH NeATEIFHOCTH;

OPHEHTAIIRA 00YJarOmyxcs Ha PELIM3aNHIQ TTO3HTHBHEX HUZHCHHBIX IICPCICKTHER,
HHHITHATABHOCTD, KpCaTHBHOCTB, TOTOBHOCTE H CHOCO6HOCTB K JII’I‘:[HOGTHOMY
CAMOOTIPEIETICHUIO, CIIOCOOHOCTE CTABHTE IETH H CTPORTD KUHCHHEIS TITIAHEI,

ﬂyXOG’HO-HpCIGC?nBEHHOB 8OCHUMARYE

TOTOBHOCTE K HOTOBOPHOMY PEryIUpPOBAHWI0 OTHOINGHWI B I'PYHIle HAH COIMANBHOH
OPraHH3aiFH; TOTOBHOCTE 00YUAIOIIHXCS K KOHCTPYKTHEHOMY YYacTHIO B IIPHHATHH
PEITeHIMMH, 3aTPAarHBaIONIHX X MpaBa H HHTCPCCEL, B TOM HHCIE B PasiddHBIX (hopMax
o0IMECTBEHHON  CaMOOPraHW3aIWK, CaMOYIpaBIeHHs, OOINCCTBCHHO  3HaYNMOH
JEeATEeJILHOCTH,

HpAaBCTECHHOE COSHAHHE M TIOBE/ICHHE Ha OCHOBE YCBOCHHS OOIIEUE/IOBEESCKHX
IeHHOCTEH, TOMEPAHTHOTO CO3HAHUS M [IOBEJICHHS B IOIMKYIRTYPHOM MHPE, TOTOBHOCTH
¥ CII0COOHOCTH BECTH IUATIOT ¢ APYTHMHE TIOABME, JOCTUIATh B HEM B3aUMOIIOHHMAHHI,
HAXOATE 00TWE [ICIH U COTPYIHETATE U UX JOCTHKEHHS; '

Tpyooeoe gocnumarnue

0CO3HAHHBIH BRG0P Oystyined mpo)eCcCHE Kak MyTh M crecod peanmasamuy CoGCTBEHHEX
KH3HEHHBIX IJIAHOB;

TOTOBHOCTh OOVYAIOIMMXCS K TPYyHCBOH IpodeccroHalbHOM MesSTelNbHOCTH Kak K
BO3MOXHOCTH yd4acTusi B PEMIeHHH JHYHBIX, OOIMecTBeHHEIX, I'OCYAapCTBEHHEIX,
06IIeHAIMOBATEHEIX TPoGIeM;

Ixonozuneckoe GoCHUMAnUe

pa3BATHE KOMIISTSHIMH COTPY/IHHYECTRA CO CBEPCTHUKAME, AETEMH MIIZAIIET0 BO3DACTA,
B3POCHEIME B 00pPA30BATCIBHOM, OOMIECTBEHHO TONe3HoH, yIeOHO-HCCIe10BATENLCKOM,
TIPOSKTHOH | IPYTHUX BHAAX NEATENIRHOCTH,
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e yMEHHe SCHO, TOUHO, [PaMOTHO H3JIATaTh CBOHM MEICIH B YCTHOH M IIHCHMEHHOH peuw,
TOHAMAThL CMEBICNT TIOCTABNEHHON 3a7a4YM, BEICTPaWmBaTh ApTYMCHTAIAIO, TPHBOMHTEH
IPAMEDPHL M KOHTPIIPEMEDEL;

6. Honynapuzayus Hayunuix IHanui

*  TIPEACTABNSHHE O MaTeMaTHdecKoH Hayke Kak cepe UellOBEYeCKOH ZEeITENBHOCTH, 00
sTamax ef pasBUTHI, 0 ¢ 3HAYMMOCTH U4 Pa3BHTHA [HBHIA3AIIY;

*  KPEeaTHBHOCTh MBIIUICHUWSH, HHHIHATHEA, HAXOAYUBOCTh, @KTHBHOCTH IIPH PEIICHMH
MATCMAaTHYICCKHX 3aJ1a,

*  KPATHYHOCTH  MBLIEHES, YMEHHEe paclio3HABATh  JIOTHIECKHE  HEKOPPEKTHEIS
BEICKASBIRAHMS, OTIHYATE TATIOTE3Y OT (aKTa;

*  yMeHHUE KOHTPOIHPOBATH IPOLECC H Pe3yNbTaT yueOHOH MaTeMaTHIcCKOH e TeIbHOCTH;

*  cmoco0HOCTE K 3MOIHOHAMBHOMY BOCIPHATHE) MATEMATHUeCKHX  OOBEKTOB, 3anad,
PEMICHIH, PacCyKICHUH.

10 rxace

MeranpegMeTHBIe Pe3YILTATEI!
Pezynamuansie YY/I:

*  CroCOOHOCTh CaMOCTOSTENEHO OOHAPYKHBATE H (OPMYIHPOBATE yIeOHYIO HpodieMy;
OIIPENIEIIATh NENb yaeOHO! NeATeIbHOCTH, 381aBaTh IapaMeTPhl # KPHTEPHH, IO KOTOPEIM
MOXHO ONPEASHHTE, YTO Iedb JOCTHTHYTd; CTABHTH H (OPMYIHPOBATH COOCTBEHHEIE
3871a49d B 00pa30BaTeILHOMN AeATCILHOCTH H JKH3HEHHEIX CHTYAIINAK; Pa3BUBATE MOTHBEL
H UHTepeckH! ¢cBoelt To3HaBaTeIbHOH AeSTeNLHOCTH;

*  OIEHHBATH BO3MOXKHEIE IOCHEACTBHS JOCTIDKEHHAA TOCTABIEHHEOH 1IeTH B IeATeNEHOCTH,
coOCTBEHHOM U3HE W KM3HH OKPYKAIONIMX JIHOJeH, OCHOBBIBAACH Ha COOOpaKeHHIX
STHKH ¥ MOPAJIH; ‘

*  ¢II0cOOHOCTE CAMOCTOATENEHO INIAHHPOBATE AllbTEPHATHBHEIS ITyTH JOCTHKSHHS IEIeH,
OCO3HAHHO BEIOHpaTh Hambonee »s{hdekTHEHEE Cnoco0s pemerms yuedHBX H
IMO3HABATEILHEIX 34144, '

*  OLEHHBATL PECYPCHl, B TOM UHCIE BpeMms H XPYIHEe HEMaTepHAILHEIE pPECYpCH,
He0GXOMELS JUIS TOCTIKEHHES [IOCTABICHHOMN ITeIIH;

*  OpranM3oBBBaTh S(QQEKTHBHEIM NOHCK pPecypcoB, HEOOXOAMMEIX [If NOCTH/KCHHS
IOCTaBISHHON mem;

*  COMOCTABJIATH MONYYEHHBI Pe3yiETaT ASSTeIBFHOCTH ¢ IOCTABICHHON 3apagee Hembio;

* YMEHHE COOTHOCHTH CBOM JAclCTBUA C NNAHHPYEMBIMH Pe3yIbTaTaMM, OIpPeIeiITh
ciocofEI AeHeTRHI B paMKax IIPEII0KEHHEIX YCIOBHH 1 TpeOoBaHHH;

*  YMEHHME OCYMECTBIATE KOHTPOJE Mo 00pasily M BHOCHTH HEOOXOIUMEIC KOPPEKTHBEI B
COOTBETCTRBHH ¢ H3IMEHSIOIICHCS CHTYAITHEH

*  ¢rnocoOHOCTh AJICKBATHO ONCHHABATE NPABHIBHOCTE HIM OMHOOYHOCTR BHIIOIHCHHA
yueOHOI 3a1aun, ¢& 00BEKTHBHYIO TPYIHOCT ¥ COOCTBEHHBIE BO3MOXKHOCTH €€ PEeIISHHU;

*  yYMEHHC OLpCACIMTh LOHATHHA, CO3LaBaTh 0000INEHHA, YCTAHABIHMBATL AaHANOTHH,

| KNacCH(MIMPORATh, CAMOCTOSTENHHO BEIOHPATh OCHOBAHMS ¥ KPHTEDHH Ui
KiaaccapuKaIym; ' ‘

*  YMCHHC YCTAHABIMBATE HPWIHHHO-CIEACTBEHHEIE CBARH; CTPOHUTH JIOTHUECKHE
PACcCYRACHNS, YMO3aKIIOYCHH (MHAYKTHBHEIS, NeAyKTHBHEIE U 110 AHAIOTHH) H BEIBOIBL.

*  YMCHHA CO371aBaTh, IPAMEHATE U TIPeoOpa3oBEIBATE 3HAKOBO-CHMBONHHEECKHE CPEICTBA,
MOJZIEITH H CXEMBIL UL DETICHUI Y‘IGGHBIX H MO3HaBATCIIEHBIX 3a484.
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Io3nasamensnsie YV/:

bopMupoBanme yueGHOH ¥ 0OOMEnoNL30BATCNBCKON KOMICTECHTHOCTH B 00JacTH
HCIOTE30BaHMS HHOOPMAHOHHO-KOMMYHHKATTHOHHEIX TEXHOJIOTHH (MKT-
KOMTIGTEHTHOCTH);

IepBOHAYAbHEIC IPEJACTaBleHHs o0 HAEAX H O MeToJax MATeMATHKH Kax o0
YHUBEPCABHOM H3bIKe HAYKH H TEXHHKH, O CPEACTBe MOASTHPOBAHMA sSBICHHH H
TIPOTECCOB;

YMEHHE BHACTH MATCMATHYUCCKYIO 33[a9y B KOHTEKCTE IPOOIIeMHEOH CHTYAI[MH B JPYTHX
MHCHHIIIAHAX, B OKPYXKAIOIMICH KH3HH,;

IOHCK H HaxoxXjeHue o000ImeHHBIX cHocoDOB peImcHHS 38149, B TOM UHCIE,
OCYIIECTRIISHHE PA3BEPHYTOT0 HH(OPMAIMOHHOTO [TONCKA ¥ TIOCTAHOBKA Ha €TI0 OCHOBE
HOBGIX (y9e0HBIX U TO3HABATCNLHEIX) 3a7at; '
KPHTHYECKOE OHEHEBAHAE M HHTePIPeTHPOBAHHE HHGOPMAIMH ¢ Pa3HBIX MO3HINH,
pacrosHapaHHe W QHKCHPOBAHRE TIPOTABOPETHS B HHDOPMATHOHHEIX HCTOUHAKAX;
HCIIONE30BAHNE PA3NHYHBIX MOMEIBHO-CXEMATAIECKAX CPEACTB IUIS IPSACTABICHHL
CYIICCIBCHHBIX CBA3el W OTHOLIEHHE, a TalKe OPOTHROPEYWH, BBUIBIEGHHBIX B
HHpOPMATHORHEIX HCTOUHHUKAX;

HAXOMKIEHAE ¥ IPHBOJ KPUTHIECKAX apryMeHTOB B OTHOINCHNH ACHCTBHE H cyxaeHHHE
APYTOro; CIOKOHHOE M pa3yMHOE OTHOLHEHHE K KPUTHUSCKHM 3aMeUaHISIM B OTHOITEHHH
COBCTBEHHOIO CYXKICHAL, PACCMOTP HX KaK Pecypc COOCTBEHHOTO PA3BHTILL,

BEIXOZ 33 PaMKH yueQGHOIo Ipe/MeTa ¥ OCYIIecTBIeHHe LelleHaOpaBIeHHOTO TOHCKA
BO3MOIKHOCTEH /I IIHPOKOLO IEPEHOCA CPEICTB H CLIOCOD0B AeHCTBHS;

BHICTpAMBAHIE HHANBAAYATLHON 00pa3oBaTeIbHOR TPAaeKTOPHH, ¢ YIETOM OTpaNHICHHS
€O CTOPOHE! JPYTHX YUACTHAKOB H PECYPCHbIE OTpaHHUCHIS,

" YMEHEC MCHATE K YACPKHBATE PA3HBIC IMO3HIHH B NO3HABATENBHON HCATCIBHOCTH,

YMCHHE TTOHMMATE W HCIIONB30BATH MATEMATHHIESCKES CPEACTBA HAIrJLAAHOCTH (PHCYHKH,
YePTEIRH, CXEMBI | JIP.) I WIUIFOCTPALMH, HHTEPIPETAINY, APTYMEHTAITHH,

YMEHHEe BEUIBHTATh THIOTE3BI TPW permeHun  y4eOHBIX 3aja9 ¥ HOHMMAHHS
HeOOXORMMOCTH FX IIPOBEPKH;

DOHHMAaHWME CYIIHOCTH AJITOPHTMHYECKHX TpedIHcaHnddl H yMEHHA ACHCTBOBATL B
COOTBETCTBHH ¢ IPELIIOKCHHEIM AITOPHTMOM; ‘
cIIocO0OHOCTE IUIAHAPOBATE ¥ OCYIIECTRIIATE AeSTENEHOCTE, HANPaBACHHYIO Ha PEIICHHE
38j184 MCCIeI0BATENBCKOTO XapaKTepa.

Kommynuramuensie YY/1:

PA3BHTHE CIIOCODHOCTH OCYIIECTRIATE AENOBYI0 KOMMYHHKALKIO KAK CO CBEPCTHHKAMH,
TAK B CO B3POCHBIME (Kak BHYTpH oOpasoBaTelbHOH OpraHH3alWyH, TAK W 38 €¢
upefeNaMu), ToAOWpaTh IapTHEPOB A JENoBOH KOMMYHHKAIIHH HCXOII H3
cooGpaskeHrH Pe3yIbTATHBHOCTH B3aHMOCHCTBIL, a He IMYHEIX CHMIIATHIA,

MIPH OCYINCCTRICHUY TPYNIOBOH paboTEl OBITH KaK PYKOBOJMTENEM, TaK M WICHOM
KOMAH/Bl B Pa3HBIX pomsix (remeparop mAeH, KPUTHK, HCIONHMTENb, BBICTYLAMOMIMH,
9KCHEPT # T.JL.);

KOOPAMHUPOBAHAE ¥ BEIOMHEHHe PAOOTEl B YCIOBHAX PEATBHOTO, BHPTYAIBHOIO H
KOMOMHUPOBAKAOTO B3aUMOICHCTBHS;

PasBEpHYTOE, JOTHYHOS W TOYHOE H3IOKCHHE CBOSH TOUKW 3PEHHS C UCIOIL30BAHHEM
aIleKBaTHEX (YCTHBIX W IHCBMEHHEIX) S3BIKOBEIX CPE/ICTB;

PACIIO3HABAHAE KOHQIMKTOTCHABIX CHTYal[HH M NPEJOTBPAIeHHe KOH(QIHKTOB A0 HX
axTHeEON (hasbl, BLICTPaMBAHHE ACIOBON B 0Gpa3oBaTeNMsHON KOMMYHHEKaLMH, H30erad
JIHYHOCTHBIX OICHOYHBIX CY/KHCHHH,



Hpeamernbie pesyabTATHI:

-Vuawguiica nayvumea:

Mogyas «Altredpa B Ha9a/1a MaTeMATHICCKOT0 aHAIHZA»

. OCO3HABATh 3HAYCHHE MATEMAaTHYECKOH HayK{l O PEIICHHA 3a4dd, BOZHHUKAIONTHX B

TEOPHH W B NPAKTHKe, IMHPOTY H B TO K€ BPEMA OrPAHMYECHHOCTh IPHUMEHCHIS
MATCMATHYCCKUX METOIOB K aHAIHU3Y B HCCISIOBAHMIO IIPOLIECCOB B ABICHHHE B IPHPOJIE
# obmecTse; ‘

OCO3HABATH IHAMCHEE MPAKTHKH M BOIPOCOB, BOSHUKAIOHIIMX B CAMOM MAaTeMaTHKE, JUTS
dopMEPOBaHKS H PA3BATHI MATEMATHYCCKOH HAYKH; HCTOPHIO PASBUTHA MOHATAL THCIA,
CO3MAHAA MaTeMATHISCKOTO aHaJIH3a;

OCO3HABATL 3HAYEHWe Hieldl, METONOB ¥ DE3VIBTATOBR amredphl W MaTeMaTHUECKOTO
aHANH3a UL IOCTPOSHHS MOJCHCH peanbHEIX TIPOLIEcCOB M CHTYAITNH; YHHBEPCAIBHLIH
XapakTep 3aKOHOB JTOTWKA MATEMaTHUECKHX PAcCYKACHUH, HX OPHMCHHMOCTE BO BCEX
001aCTIX JeII0BEICCKOH NeATebHOCTH,

OHAMATE pasmuare TpeboBaHHH, NPENbABIAEMEIX K JIOKA3aTeIbCTBAM B MaTCMATHKE,
€CTECTREHHBIX, COHATHHO-IKOHOMIUECKIX H TYMAHHTAPHEIX HAYKaX, Ha [IPAKTHKE;
Pa3sBHBATE TIPEACTABICHAE O BEPOATHOCTHOM XapaKTepe DasiHUHEBIX IPOIECCOB H
3aKOHOMEPHOCTEH OKpyXaromero Mupa; '

OIIEPUPOBATH MOHATASIMHE: OTPE30K, HHTEPBAN, OIYHHTEPBAN, TTIPOMEKYTOK ¢ BHIKOIOTOH
TOYKOH, rpadirgeckoe TIpeicTaBIEHHEe MHOKECTB Ha KOOPAXHATHOH IIAOCKOCTH;
MIPOBOJATE HOKAZATENBHBIE PACCYKAESHHA J18 000CHOBANHA UCTHHHOCTH YTBEPIHK/CHAMR;
OIICPHPOBATE TIOHATHAME: HATYpaIbHOE THCIO, MHOKECTRO HATYPAILHLIX THCEN, [EN0e
YHCII0, MHOKECTRO TENTBIX THCENT, OOBIKHOBEHHAS IP00h, NeCATHYHAs Apo0k, CMETIARH0e
YHCI0, PAalMOHANGHOE HHCIO, MHOMKECTBO DANHOHANBHBIX < 9HCEJ, HPPAIHOHAIEHOS
YHCHIO, JICHCTBHTENBHOC 9HCIO, MHOXKECTBO ACHCTBHTEIBHBIX WHCEN, MEOMCTPHIECKAT
WHTEPIIPCTALHAS HATYPAIbHBIX, IETBIX, PalAOHABHEIX, NEHCTBUTEABHBIX YHCLI,
BENTONHATE OKPYITICHHE PAlMOHAILHEIX ¥ HPPANHOHANLHLIX UHCET ¢ 3aaHHOH
TOYHOCTBIO; :

YIIOPAJOYHEATE YHCHIA, 3AIMCAHAEE B BH/Ie 0OFIKHOBEHHON 1 AecaTHyr0H podu, uncea,
3aMHCAHHEIE ¢ HCMONB30BAHTEM apHPMETHUECKOIO KBAIPATHONO KOPHS;

BEINIOJHATL CTAHAAPTHRIC TOXKICSCTBEHHEIE IIpeoOpazoBaHUs TPHTOHOMETPHUYECKHX,
HAppaTirOHATLHBIX BhIpaKeHHH;

BIaETh NOHATHAMHE: 3aBHCHMOCTD BETHUMH, QYHKIUI, apryMenT ¥ 3HAUCHHE @yHKHHH
06TACTE OIpENIee A B MHOXECTBO 3HauCHuH QyHKIHH, rpad UK 3aBECHMOCTH, TPadHK
dyuxims, nym GYHKIAA, TPOMEKYTKE 3HAKOMOCTOSHCTBA, BO3PACTAHIE HA YHCIOBOM
OPOMEXKYTKE, yORBAHWC Ha YHCIOBOM IIPOMEXKYTKE, HawOOJbilee M HAHMEHBIICE
3HadgeHHe (YHKIMM Ha YHCIOBOM HPOMEXYTKe, HepHojHyueckas (QYHKIHS, HEPHOL,
YyeTHasd | HeveTHas GYHKIIHA; YMETh TPHIMEHTE 5TH IOHATHS IPH PEIICHAHR 3829,
BIIATNETE MOHATAEM 00paTHas (PYHKIIT; IPHMEHATE 3T0 MOHATHE TP PEIICHUN 3a/1at,
NPEMCHATL TPH DEICHHH 3ajaY CBOMCTBA (yHKIHH: YeTHOCTH, OEPHOTNIHOCTE,
OTPaHHYEHHOCTE;

HPEMEHATH TIPH PEIICHUH 33/1a4 IIpeobpasoBans IpacpHKOB hyHKIHIT;

BIGNETh  UOHSTHIME ~ UHCIOBAL  IOCIEAOBRATENBEHOCTb,  apu@MermyecKas o
reOMETPHYECKast IPOTPeCCH; ’

HpHMGHﬂTB IpH pelieHH® 3amgad  CBOMcTBa H NPH3HAKA apudMETHHUCCKOH
TEOMETPHUECKOR IMPOrPeCcCHit;



BIIAACTEL IICHATHCM GecKoBeTHO Y6BIBH.IOHIEUI TCOMETPHYCCKAS MPOrpeccHsa H YMETh
HIPHEMEHATE €0 IPH PEIICHHHA 3a/1a9;

BBIIIONHEATH BRIMHCIACHM 11 HPGOGPaSOBElHI/IH BBIpa}KeHHfI, COACPKamHuX OeHCTBHUTEIBHEIE
JHACHA4, B TOM WHCIE KOPHH HATYPANLHBIX CTCHCHEH,

BEIIONHATL  CTAHIAPTHBIC TOXKICCTBEHHBIE IpeobpasoBaHHs — HPPallMOHATBHBIX
REIPAKGHUH;

OBJTAETh OCHOBHBIMY THIIAMH HPPAI{MOHATEHEX, CTEIICHHEIX YPABHCHUH ¥ HEDABCHCTB
A CTAHAPTHLIMHA METOAMHA MX PEIICHAH W NPUMEHATE HX IIPH PEIIeHHH 337149,

BIANeTh TOHATHEM CTeleHRAY QYHKIHA, CTPOHTE €€ rpaQuK W yMOTh IPHMEHATH
CBOMCTBA CTEIEHHON (QYHKITHA [PY pelleHHy 3a1ad.

IIEPEROIATE TPaIyCHBIE MEPE YITIOB B paTHaHHEE W Ha060pOT;

CTPOHTEH YHCIOBYIO OKPYKHOCTH Ha KOOPAMIATHOR MIOCKOCTH,

OTKNAALIBATE HA THCIOBOYE OKPYKHOCTH 3HAYEHHs Pa3AHIHEIX YTIIOB,

BBIBILHTE CBA3E MEXKIY JIEKApPTOREIMH KOOPIWHATAME H KPUBONHHEHHOH KOOpAWHATOH
TOUKY HA 9ACIOBOH OKPYKHOCTH;

OIIEPEPOBATE TEPMUHAME: CHHYC, KOCHHYC, TAHIEHC, KOTAHICHC, apKCHHYC, apKKOCHHYC,
ApKTaHTCHC, aPKKOTAHIEHC;

IPEMEHATE CBOMCTBA CHEYyCA, KOCHHYCd, TAHICHCA H KOTAHTEHCA: 3HAKH JI0 YeTBEPTIM,
COXpAHEHHWE 3HAYCHHS DK H3MCHCHHE YITa Ha LeN0oe HHeno o0OpoTOB, 4eTHOCTH
KOCHHEYCA M HCYCTHOCTE CHHYyCA, TAHISHCA B KOTAHTeHca;

OTIpeIeNATh 3HAYEHNS! CHHYCA, KOCHHYCA, TAHTCHCA H KOTAHICHCA YITIOB HA JHCIOBOH
OKPYXHOCTH;

paboTath ¢ TallHIel TPHIOHOMETPHYECKHX (IOPMYIT;

LOHEMATE CYIIHOCTh, 3allUCh H IPAMEHEHRE QOPMYJI IPABCACHHS;

BIAJIETH TOHATHAME TPHTOHOMETPHIECKHE DYHKIHH:
y =sinx,y =cosx,y =1igx,y = ¢lgx ; CTPOUTH HX TPadKy K YMETh IPHMCHATE CBOHCTRA
TPHIOHOMETPHYECKHX (QyHKITHHA IIPH PCHICHHM 3a0aT;

TpEMEHSTs  (QOPMYNEI  CIOXEHHA TIpu  npeodpasOBaHEH  TPHIOHOMETPHICCKHX
BBIpaskeHuH;

IpEMEHRATE: (OpPMyIE! IBOWHOTO aprymeHTa B pabore ¢ TPHTOHOMETPHYCCKHMI
BLIPAKSHHSIMH; _

NPEMEHAT, QOPMYJbl NOHKIKEHWS CTCHEHH B padoTe ¢  TPHIOHOMETPAHECKUMH
BBIPAKCHIIMH;

npcoBpasoRRBATE CYMMEI TPHTOHOMETPEIECKHX QYHKIHI B IIPOM3EEICHA;
TpeoGPa30BEBATE POA3BE/IEHHS TPHT OHOMETPHHEECKHX QYHKIMH B CyMMET,
1peoBpasoREBATE BEIpaXKeHAs Asinx -+ Bcosx x Buny Csin(x +7);

IpaBHJIGHO HAXOAMTH 3HAYEHWs APKCHHYCOB, &PKKOCHHYCOB, apKTAHICHCOB X
ApKKOTaHTEHCOB THCET, ‘
IPHUMEHSITS COOTBETCTBYIONTHE (BOPMYIILI PEIIEHES IPOCTEHIIAX TPHTOHOMETPH ICCKHK
yYpaBHEHUH,

BBISIBIIATE CPEJIH IPOCTEHINX TPHIOHOMETPHYECKHX YpaBHEHAH YaCTHBIE CIyIau;
IPHEMEHATH K Pas)HuHEM TPHIOHOMETPHYCCKHM YPABHEHHAM OMPEACICHABIE METOBL HX
pellieHns: BBEIHHE HOBOM NCPEMOHHOH, pa3fioXEHWe Ha MHOMHTC/IH, BBENCHHE

 BCIOMOTATENBHOIO apIyMeHTa,

pellaTh ONHOPOIHEIE TPHTOHOMETPHYCCKAE YPABHEHHA PasIIHTHEIX CTETIeHEeH;
RAAIETS NOMATHSIME: IPOH3BOHAS QYHKIAH B TOUKE, HPOR3BOMHAL QyHKIMH;
BEMHC/STS IPOH3BOJTHEIC HIEMEHTAPHBIX (yHKIal 1 X KOMOHHAIH;



HPEMEHATS TIPABHIIA NuddepeHnupoBanns QyHKIHHA;

IONB30BATECE (POPMYIIOH BEITHCICHAS IPOH3BOIHOR CIOXHOH QYHKIIHY;

[IPUMEHATE TEOMETPHUCCKUH ¥ (PM3MHUECKAH CMEICIIEI IIPOU3BOTHOM Ha IIPAKTHKE,
HCCHEN0BATh (PYHKIIAN Ha MOHOTOHHOCTE H SKCTPEMYMEL,

CTPOHTE padiMKi K IPEMCHSTH K PEIISHHIO 34/1a%, B TOM YHCIIE ¢ HAPAMETPOM,;

BIAJETh NOHATHEM KacareJbHad K rpaduky QyHKIMM W yMETh IPEMEHATH €r0 MpH
PEIIeHHH 3a1a1.

* @ & & 0 =

Yuanguiica noayuum 603mModCHOCHIb HAYUUMBCA!

*  QIEpHPOBATE TIOHATHEM OIPEACICHNA, OCHOBHEIME BHIAMH OIPEACTCHUHA, OCHOBHEIMH
BHJIaM¥ TEOPEM;

*  TOHWMATH CYTH KOCBEHHOTO JOKa3aTelLCTBa;

*  ONEPUPORATEH YHMCIIOBBIME MHOXECTBAMY [IPH PEIICHHE 34047,

*  BEHIIOJIHATE TOXK/IECTBCHHEIE Hpeobpa3oBaHyd TPHTOHOMETPHYECKHX H HPPAIHOHANBHEIX
BEIPAKCHHH;

*  BIAfCTh HOHATHEM ACHMIITOTEI H YMCTD 6I'0 IPHMEHITE IPH PEIICHAH 3a/ad;

*  ¢BOBGOIHO BIANETH CTAHIAPTHBIM AlIaApaTOM MaTEMaTHICCKOT0 AHAIM3A AT BEITHCIICHHSL
[IPOH3BOIHEIX (QYHKIMH O/JJHOH IepeMeHHOM;

» s (eperImpPOBATE TPUTOHOMETPHISCKAS W 0fpaTHEIe TPHTOHOMETPHYCCKHE (Y HKITHH;

+  ¢B0GOIHO IPHMEHSTE ANIAPAT MATEMATAYECKOTO aHAIH34 JUI% MCCIIeTOBAHNT QYHKIMHA 1
moCTpoeEws rpadikos, B TOM THCIIC HCCICA0BAaHUS HA BRIIYKIIOCTH;

+  YMETH IPHMEHSTH IPH PELICHHH 38,189 CBOMCTBA HENPEPHIBHBIX QyHKIMH.

Hcnoneszosams npuobpementvle 3HANUA U YMEHUA 6 NPAKMUYECKOU aeﬂmaabuacmu u
ROGCEOHeeH O HCUIHU ONA!

¢  TEOPETHKO-MHOKCCTBEHHOTO A3BIKA M A3BIKA JOIHKH JJisI ONICAHNS PEaNbHEIX NPONEcCoB
H ABICHEMH, IpH PEIEHUH 33/1ad APYTHX yIeOHEIX IPEIMETOB;

* JIOKa3aTEeNLHEIX PACCYIKIEHWH B CHTYAlHIX MCBCEIHEBHOH MKH3HH, IIPH PCIUICHHH 38189
U3 APYTHX [IPESIMETOR;

e 3a0HCH, CpaBHCHMS, OKDPYIJICHAS UHCJIOBRIX JAHHEIX pealbHBIX BEIHIHH C

_ HCIIONB30BAHMEM Pa3sHEIX CHCTCM M3MEDEHI;

e ompeneneHHs o rpadhHKaM B HCIONE30BAHI IPH PeITCHHAS anKna,erBD( 38489 CBOMCTB
PEaNBHBIX TPONECCOB H 3aBHCHMOCTeH (Hambonprowe ¥ HAVMEHBIIWEe 3HAYCHHT,
TPOMEKYTKH BO3DACTAHMS W YOLIBaHHS (YHKIMH, TPOMEKYTKH 3HAKONOCTOAHCTRA,
ACHMIITOTEL, TOYKH Oepernda, mepros ¥ 1.0 );

¢  FHTEPIPETUPOBAHES CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTHUCCKOHR CHTYalllH;

e OUpeieNCHUS 1O IpadEKaM IpocTeHINHY XapakTepHCTAK HEPHOJAMIECKHX IPONECCOR B

" BHOJIOrHH, SKOHOMMUKE, My3bIKe, PATHOCBI3M | JIp. (aMINETYA, HEPHO | T.1L.);

® pEIIEHHH TIPAKIATHBIX 3814 H3 OMONOrHM, (H3HKH, XBMHH, JKOHOMHKH H IPYTHX
IpeAMEeTOB,  CBA3AHHBIX  C  HCCIGJIOBAHHEM  XapaKTCPUCTHK  IIPOICCCOB;
HHTEPIPETHPOBAHMAS MOy ICHEEIX PE3YTBTATOB;

e [PAKTHEECKWX PACUETOB IO (OPMYIaM, C HCIONB30BARMEM TPH HEOGXOHUMOCTH
CTIPABOYHEIX MATEPHATIOB, KATBKYIATOPA, KOMIBIOTEDA;

e [OCTPOSHHA B HCCNEOBAHIS IPOCTeMIMIX MaTeMaTHIECKIHK MOIENCH;

o  OIHCAHMA ¥ MCCISHOBAHMEA ¢ TOMOIIBIO H3ydaeMbIX TOHATHI PealbHEIX 3aBHCHMOCTCH;

¢ HHTEPNPETANUE Pe3ylbTaTOR PEelIeHAS 38734 C yUeTOM OTPAaHHYCHHH, CBA3AHHBIX ¢
pearLEEIMHE CBOMCTBAMY PACCMAaTPABAEMBIX IPONECCOB U ABICHHI



peineHnsa reoMeTPHICCKHX, (bHSH‘IECKPIX, IKOHOMHICCKHX H JIPYTHX IPHUKIAAHBIX 380449,
B TOM YHCIC ¢ HCIIOJIL30BAHHCM IIPH HGO6X0,[[I/IMOCTH CITPABOTHLIX MaTCPHAAIIOB.

Mogyab «I eoMerpus»

Yuauiuiica nayuumen:

TMOHUMATE 3HAUEHHE TeOMETPHYW I PEINCHHA 3alad, BO3HHMKAIOMHX B TEOPHH H B
MpaKTHKe; TIHPOTY NPHMEHEHHA TCOMETPHYECKHUX 3HAHKH K dHAIM3Y M HCCIEI0BAHUIO
peaTpHEIX IPC/IMETOB H ABICHEH B MPHPOJIE B 00IECcTBE;

[OHAMATH 3HAYEHAE NIPAKTHKE H BOMPOCOB, BO3HMKAIONMX B CaMOH TeOMCTPHH, HMf
dopMHpoBanus ¥ PASBATHS FEOMETPHH KaK MATEMATHICCKOH HAYKH;

HMeTh TIPSICTABIERMS O BO3MOMKHOCTH ['COMCTPHH IJIA OTHCAHWsA CBOMCTB peabHBIX
[PEIMETOB H HX B3aHMHOTO PACTIONOKSHH;

0CO3HABATH POJIb AKCHOMATHKE B TEOMCTPHE, BO3MOKHOCTD OCTPOSHHA TEOMETPHIECKAX

© TCOPHH Ha aKCHOMATHUCCKOH OCHOBE; 3HAUCHHC aKCHOMATHKE UL JPYTAX obnacteit

SHAHEA U IS TPaKTHKE,

pasmmaarh TpeGOBaHHEA, MPE/bABIEMBe K JOKA3aTeNsCTBAM B IeOMeTpuy, amreGpe,
ECTECTBEHHDIX, COIMATbHO—3KOHOMAYECKIX W TYMaHUTAPHBIX HAYKAX, Ha IPAKTHKE;
HCCIIEIOBATE YEPTEKE, BKIOYas KoMOHHAIME (QHUIYpP, H3BIEKAaTh, HHTCPIPETAPOBATE H
IpeoOpasoBRIBATL HH(GOPMAITHIO, HPE/ICTABICHHYIO HA YepTexkax;

peIlaTs 3a7a9¥ TeOMETPHEECKOIO COJCpIKaHHA, B TOM UHCIE B CHTYAlHAX, KOTHA
ANTOPATM PEIICHYS HE CIICAYeT ABHO H3 YCIOBEA, BBINOIHATE HEOOXORHMBIC /UL PEIICHE
37499 JOTIOJNHHTCIBHBIC IIOCTPOCHHA, HCCIEI0BATH BO3MOXKHOCTE IIPHMEHEHHA TCOPEM K
(hopMyIT IS pelennrs 3a1ad,

yMeTh (pOPMYIHPOBATS ¥ JOKA3EIBATh TEOMETPHIECKIC YTBEDIKKCHHA;

HMETh TIPEeNCTABICHHA 00 @KCHOMAaX CTEPEOMETpHMU M CHeICTBIMIX H3 HHX H YMETh
NPEMEHSTS HX TIPH PelIeHUH 3a/1ad;

FMETD IIPE/ICTABICHAE O CKPEIMUBAIOIIEXCA IIPIMBIX B IPOCTPAHCTEE H YMETh HAXOIWTH
YIOJl H PACCTOAHNE MEKTY HUMH;

TIPHMEHSTES TEOPEMBI O [IAPALIETBHOCTH MPAMBIX W IUIOCKOCTCH B TPOCTPAHCTEE NP
PCIIeHHH 3a1a4,

YMETE IPHMEHATE NapaillelFHOe IPOCKTHPOBAHHE JIIT 306 padkeHIA PUTYP;

YMETE TPYMEHATh MEPICHMKYILPHOCTH IPIMOH ¥ IUIOCKOCTH IIPH PEIICHHE 387181,

- BIIAOCTE HOHATAAME OpTOTOHABHOC IDOCKTHPOBAHHC, HaKHOHHBIé H mX IPOSKIH, YMCTh

IPUMEHSTE TEOPEMY O TPeX IEPIEHIUKYIIPaAX IPH PEIICHHH 3a1a9;
BIANETh MOHATHAME PpaccTOsHWe Mekdy QurypaMs B IIPOCTPaHCTBE, o6l
HCPHIEHIAKYIAD [BYX CKPEIHBAIOIAXCH IPIMEIX H YMETh IPAMEHATE X [PH PEIICHAH
3a1ad;
BIANETh IOHATHEM YIONl MEXOY IpAMOHM M IIOCKOCTBIO M YMETh HDHMEHATE €0 IIpH
PEIEHAH 3a/134; ‘
BAAIETH TOHITHAMH JABYTPAHHBIL YTOI, YIOl MEXIY TIOCKOCTAMHE, IEPIIEHIUKYIAPHBIC
IIOCKOCTH H YMETh IPHMEHATE KX IPH PEINeHIN 3a1a9;
BJI4jIeTh TIOHATHSIMH KacaTe/ibHBIe TIPAMBIC U IIMOCKOCTH W yMErb IPAMEHATH MX IIPH
pEIeHHH 3a/1a4;
PACTIO3HABATE HA YePTenax K MOIETAX TIPAMOY W HAKIIOHHbI apajlIeNeHuIe], IPIMYLo
M HAKIOHHYIO TPH3MEl, THpaMu[y, YCCUCHHYIO THPEMHLY, IPABHIBHYIO IPU3MY H
IHPAMHELY; COOTHOCHTE TH TPEXMEPHBIC 00BEKTEI C HX OIHCAHAIMHE, H300paKCHAIMIY,
H300paxars IPIMOH M HAKIOHHBIA NapaijieNeliAne/l, MPAMYIo U HAKIOHHYIO IPHIMbL,
OHEpaMu/Ly, YCCUCHHYIO [THPAMATY, HPABUIBIYIO MPH3MY W IHPaMUILY;

8



e 2 * & ©

CTPOHTD CETeHHs IPAMOTO K HAKIONOTO HapalUicleIHIeNOB, IPAMOH H HAKIOHHON
OPH3M, MEPAMHAIL], YCEHIeHHOH TTHPaMHE/IEL, TIPABMILHON NPH3MEL B ITHPAMEALIE,
pa3nHYaTh ¥ aHATH3HMPOBATH B3AHMHOE PACIOIOKEHHME OCHOBHEIX MHOTOTDAHHHKOB B
[IPOCTPAHCTEE; :
BEIYHCILATH IINIOMAAE TOBSPXHOCTH IPAMOT0 H HAKIIOHHOTO TaPalIC/RIHIICIOE;
BEIHCILATE IIIOINANE ITOREPXHOCTH IPH3MEL;

BLIYHCIIATE IIOMAAG DOBCPXHOCTH IHPAMHU/IB! K VCEUEeHHOR IHpPaMutIET;

MMETh UPCICTABICHEE 0 TeopeMe Ditnepa, IPaBHABHEX MHOTOTPaHHAKAX;

CTPOUTH CEYEHHUSI MHOTOTPAHHAKOB € HCIIONE30BAHAEM Pa3IHIHEIX METOIOB, B TOM YHCIE
H METOJa CIICLOB.

Yuawuiica nonyuum 603M0MiCHOCHD HAYYUMBCA:

HMETD IPEACTABICHHES 00 aKCHOMATHIECKOM METO)IE;

BIIAJIETE NOHATHEM TeOMETPHYECKHE MECTA TOYUEK B [IPOCTPAHCTBS H YMETE TIPHMEHATE UX
JUTS PeINeHusT 32185,

yMETh IPHAMCHSTL A4 PEIICHWS 3afad CBOMCTBA TUIOCKMX H IBYTPAHHBIX YITIOB,
TPEXTPaHHOTO YITIa, TEOPEMEI KOCHHYCOB H CHHYCOB Ul TPEXTPANHOTO YTIa,

HMETE IPEACTARICHHAE O NNOMAIH OPTOTOHAIGHOHN TPOCKIIHY,

HMETH IIPEACTABICHHE O TPEXTPAHHOM H MHOTOIPAHHOM YIiIe E NPHMEHITL CBOHCTBA
IUIOCKHX YTTIOB MEHOTOTPAHHOTO YITIA IPH PelICHUH 380849,

BIIQJIET TIOHATHEM TEPICHIUKYIAPHOC CCUCHHE TIPH3MET W YMETh IPUMEHATD €ro HpH
PEIIeHIH 3a71a49; :

HMETH IPEACTARIEHHE O IBOHCTBEHHOCTH IIPABEIBHEIX MHOTOTPAHHHKOB;

BIIAACSTE HOHATHSMA EHTPATEHOE H IaPallIeIbHOS IPOCKTHPOBAHIE H MPAMEHATE WX TIPH
IIOCTPOECHHH CEUeHEH MHOTOTPAHHAKOB METOIOM IPOSKIHI;

HMCTD IIPCACTABICHHEC O PA3BePTKE MHOTOTPAHHAKA H KpaTHaIIeM Iy TH Ha TTOBEPXHOCTH
MHEOQTOTPaHHAKE;

YMETh PCIIaTh 3aJaqy Ha IUIOCKOCTH METOJIaMH CTEPEOMETPHA.

Henonpzosams npuofpementble 3HAHUA U YMEHUA 8 HAPAKMUYECKON OeAMENbHOCHU U
ROGCEOHEEHOI HCUHY ON1A:

»

ONKCAHMS PEATLHBIX CUTYAIH Ha A3BIKE TEOMETPHH,

PEIIeHns TPaKTHYeCKHX 3a7ad, CBA3aHHBIX C HAXOKICHHEM T'eOMETPHUCCKHMX BETHUHH
(Hcnone3ys IpH HeoOXOMMMOCTH CITPABOUHHKH # TEXHHIECKHE CPEJICTRA);

TOCTPOEHMH TEOMETPHUESCKHMH WHCTPYMERTaME (NEHeHKa, YTOABHHK, ITHPKYIE,
TPaHCTIOPTHP);

COCTaBICHHA C HCIONEIOBAHHEM CBOHCTB I'COMETPHUCCKHX OGHIYD MATEMaTHYECKAX
Mozenel Ans pereHns 33184 HPAKTHHIECCKOTO XapaKTepa i 3a/1a4 W3 CMEKHBIX JHCTTHTITHHE,
HCCISTOBAHMS TTOIYYEHHBIX MOJIENIEH W HHTEPIPETAIHH PE3yIThTaTa.

11 wnace

MeranpeMeTHBIE Pe3yIBTATEL;

Pezynamuesnste YV/I:

crioco0HOCTE CaMOCTOATENRHO OOHAPYRHBATh B QOPMYIHEpOBaTs: YIeOHYIO Ipoliemy;
OLIpe/IeNsITE el YueOHOi HesTeIbHOCTH, 3a1aBaTh HapaMeTPhbl B KPUTEPHHA, 110 KOTOPEIM
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MOIKHO OHOPEASNHTD, YTC TeNb JOCTHTHYT4; CTABUTL H (GOPMYIHPOBATE COOCTBEHHEIS
3a/1a49¥ B 00paz0BaTenbHEOH NeATeNBHOCTH H KI3HEHHBIX CHTYAIIHIK; PA3BHBATE MOTHBEIL
¥ MHTEPECEH] CBOSH TTO3HABATEALHON NEITEIBHOCTH,

*  OIEHMBATH BO3MOKHEIE TTOCHENACTBUA JOCTHNEHEA IIOCTARICHHON N B AEATE/TBHOCTH,
cOOCTBEHHON KH3HM H JKU3HH OKDY)KAIOLIMX TIONEH, OCHOBEIBAACH HA COOOPAXKEHEAX
9THKH B MOP&JIH;

*  ¢cnoco0HOCTE CAMOCTOATEARHC IIaBMpOBaTh ATBTCPHATHBHEIC IYTH MOCTHIKCHHUS IEIeH,
ocozHarEHO BEIGHpaTe Hambomee »QQeKTHBHBIE CMOCOORl PEIMeHAI YIOHEIX H
TIO3HABATENBHEIX 33/1a4; '

*  OLEHHBATE PECYPCHl, B TOM YHCIC BpeMA H OpyTHe HeMAaTepHaIBHEIE DPECYPCHL,
HeoOX0UMBIE U1 JOCTHKEHHA [I0CTABICHHOH IICIH;

*  OpraHH30BbLIBATE MPOEKTHUBHBIA ITOHCK PECypcoB, HEOOXOAMMEBIX IUIL IOCTH)KCHHA
TOCTARIEHHOH TISH;

*  CONOCTABIATEH IOTYYEHILIH Pe3yIbTaT NedTeILHOCTH C IIOCTABIeHHON 3apagee [Hekbio;

*  yMeHHe COOTHOCHThL CBOH JIGHCTBHA C TUIAHHPYEMBIMH DPE3YIBTATAME, OIPEENITh
crrocoObl NeHCTREH B paMKax [IPeAN0KEHHBIX YCIOBHHE 1 TpeGoRanwMi;

* yYMEHHE OCYIIECTBIATE KOHTPONE HO 0Opasily U BHOCHTH Heo6xomaMBIe KOPPEKTHBHL B
COOTBETCTBHH ¢ H3MEHICIEH I CHTyaIHel;

* ¢moco0EOCTE 3/1eKBATHO OIEHMBATH IIPABHIBHOCT: RIH OMAO0YHOCTH BBUIIOJHEHHAS
yaeOHOH 3a1auH, e€ 0OBEKTHBHYIO TPYAHOCTS B COOCTBEHEBIE BO3MOIKHOCTH €8 PeIeHns;

*  YMEHHE OUpEIeNATs IOHATHS, C€O37aBark o000OIEHHS, YCTaHaBNWBaTL AHAIOTHH,
KIaCCHQHIMPOBATh, CAMOCTOATENbHO BEIOHpAT: OCHOBAHHA H  KPHTSPHE A4
KJIACCHDHKATIIN;

*  YMEHHE YCI4HABJIHBATH I[IPHYHHHO-CJICACTBEHHBIE CBS3H; CTPOHTL JIOTHUCCKHE
PacCy)KIeHHA, YMO3aKIIOUEHHS (MHAYKTHRHBIS, NeIYKTHEHEIS H IO AHANOTHE) U BEIBOJLL,

*  YMEHHH CO3/IaBaTh, TPHMEHATL H IPE0OPA30BHIBATE 3HAKOBO-CHMBOIHIECKHE CPEICTRA,
MOZENH K CXEMEI I/ PelICHKS YIeOHBIX H I03HaBaTe/IEHEIX 3a/(ad.

Iloznasamensnsie YY/I:

*  dopmupoBanre yueOHOH ¥ OONIENONB30BATENBCKOH KOMICTEHTHOCTH B 0ONacTH
HCIIONE30BAHIS HHQOPMAaIHOHHO-KOMMYHHMKATTHEOHHEIX TEXHONOTHH (MKF-
KOMIIETEeHTHOCTIH);

*  TepBOHAYANLHBIE ITIPENCTABICHHA 00 HIesX W O METONaX MAaTeMaTWKd kak o6
YHHBEPCATLHOM A3HIKG HAVKH W TEXHHKHW, O CPCJICTBE MONCIHKPOBAHUS SBICHHH H
IIPOIIECCOR; '

*  yMEHHe BH/EThL MATEMaTHHYECKYHO 3a/1ady B KOHTEKCTe IPOMIeMHONE CHTYAIHKE B JIPYIHX
HUCLHITHHAX, B OKPYKaIOEeH MU3HH,

* [OWMCK W HaxoxjeHue o0000IIeHHbBIX cHocoGOB pelieHus 3a7a4, B TOM YHCIE,
OCYIIECTRICHNE Pa3BepHYTOro HHGMOPMAITHOEHOTO IOHCKA K IIOCTAHOBKA HA €r0 OCHOBE
HOBBIX (Y4eOHBIX U IO3HABATENLHEIX) 32434,

*  KPHTHYECKOE OLICHUBAHWME W HHTEPIPETHPOBAHHE HH(YOPMAHYMH C pasHBIX IIO3HIHH,
pacmosHaBanue 1 GUKCEPOBaNEe IPOTUROPCTHS B HHOPMAIMOHHEEX HCTOUHAKAX;

*  HCIONB30BAHAE PAHYHBIX MOIENBEHO-CXEMATHYSCKHX CPENCTB UL TIPE/NCTABNEHUS
CYIUIECTBEHHBIX CBA3elH H OTHOINEHUWH, a TakKe IIPOTHBOPEUWH, BHIABIEGHHBIX B
HHBOPMAITHOHHBIX HCTOUHHKEX;

*  HAXOXJCHHE H IPHBOJA KPHTHUCCKHUX apIyMEHTOB B OTHONICHHH NSHCTBHIH M CyKIeOul
APYTOTO; CIIOKOHHOE W Pa3yMHOE OTHOIIEHWE K KPHTHIECKAM 3aMETaHASM B OTHOTIIEHAH
COGCTBEHHOTO CYXKIEHHES, PACCMOTP HX KaK pecypc cOOCTECHHOIO Pa3sBUTHS,

* BEIXOX 3a PaMKH y4e0HOTO IpEAMeTa M OCYNICCTBICHHE LCICHANIPABICHHOIO IICHCKA
BO3MOKHOCTEH I IMHPOKOTO TepeHoca CpejicTB | crroco0oB el CTBHS;
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BBICTpaMBAHNE UHIABHIYAREHOH 06pa30BaTeNEHOE TPASKTOPHHE, C YISTOM OTPAHUYCHHE
CO CTOPOHEL IPYTHX YIaCTHHKOR M PECYPCHEIE OTPaHUYeHHAS;
YMCHHE MEHATh H YAEPKHBATh PA3HbIe TIOSUIIMH B TO3HABATEBHOM NeATCIBHOCTH;

YMEHHE [MOHHMATH M HCIIONB30BATh MATEMATHICCKEE CPeNCTBa HATTLITHOCTH (PHCYHKH,
YEPTEINH, CXeMBL ¥ JIp.) JUid WIIIIOCTPAR, HHTEPIPeTAHHE, apryMeH T,

YMEHHE BHIIBHTATh THIIOTE3Bl NPH pEIleHHH YYeOHBIX 3alad H IOHHMAHUA
HEoOXOAMOCTHE HX MPOBEPKH;

MOHMMANHE CYNIHOCTH AJTOPHTMHAYCCKEX IpPEINHCAHMH H yMmeHus nelcTBOBATE B
COOTBETCTBHH C IIPEINIOKEHHEIM ANTOPHTMOM;

CroCOOHOCTD INARHPOBATE B OCYTIECTRIATH ACATCIFHOCTE, HATPABICHAYIO Ha PCHICHUS
38789 UCCISN0BATENBCKOTO XapaKkTepa.

Kommynuxamuensie YY/I:

pPa3BHTHE CIOCOOHOCTH OCYIIECTRINATH JICNOBYIO KOMMYHHKAIHIO KaK CO CBEPCTHHKAMH,
TaKk H CO B3POCIBIMH (KaK BHYTpH 00pa3oBaTelbHOH OpraHu3alMM, TaKk H 33 ee
IpefenaMH), MOAOHPATE NAPTHEPOB UL JENOBOH KOMMYHHKAIME MCXOIA H3
cooOpaxenuif pesyIbTATHEHOCTH B3aUMOIeHCTRRS, A HE THUHALIX CHAMITATHH;

OpW OCYLIECTBIECHHM TpyHIOBO¥ paboThl OBITH KaK PYKOBOIHTCAEM, TaK H WICHOM
KOMaHIE! B PasHBEIX ponsx (reHeparop HieH, KpPHTHK, HCIIONHHTENH, BEICTYHAKOLINN,
IKCIEPT ¥ T.JL);

KOOPEHUHHPOBAHHE ¥ BBIIONHEHHE PaboTE! B YCIOBHAX pEabHOTO, BHPTYambHOTO H
KOMOHEHPOBAHHOTO B3aHMOACHCTBHS;

pasBepHYTOS, JOTHIHOE H TOYMHOC H3NO0XKCHHE CBOCH TOUKM 3PEHHS ¢ HCIIOIB30BAHHEM
ANEKBATHEIX (YCTHRIX M IMCEMEHHEIX) S3BIKOBLIX CPEIICTB;

pacosHaBaHie KOoHGIMKTOTCHHEX CHTYANEH K OpenoTBpalleHUe KOH(IHKTOB J0 HX
AKTHBHOR (ha3pl, BEICTpamBaHie JernoBoH W o0pazoBaTenbHON KOMMYyHHKAAH, Haberas
JAMYHOCTHBIX OICHOYHBIX CYXKICHHH.

Mojyae «Aaredpa 1 HagaIa MaTeMaTHIecKOI0 AHAIH3A»

Buinycknux nayuumes:

0CO3HABATh 3HAYCHUC MaTEMATHUECCKOM HAYKH U pPereHHs 3alad, BO3HHKAIOMHEX B
TEOpPWH W B [PaKTHKE; ITHPOTY W B TO XKE BPEMHA OTPAHHYUEHHOCTEL IIPHMEHCHHS
MATEeMATHISCKIX METOA0B K aHANH3Y H HCCISI0OBAHUI0 IIPCHECCOB H SBICHUR B IPHPOAES
H 00mIICCTRE;

Ha OCHOBE MATEeMaTHYeCKHX 3aKOHOMEPHOCTEH B TIPHPOJE XapaKTepH30Barhb KpacoTy H
COBEPIIEHCTBC OKPYIKAIOIIETO MUPa M IPOH3BEIEHHH HCKYCCTBE;

0CO3HABATH 3HAUSHHE IIPAKTHKH H BOLIPOCOB, BOZHHKAIOLMX B CAMOM MATEMATHKE, I
(hopMHPOBAHEA U pa3BUTHA MAaTCMATHYECKOH HAYKM; MCTOPHIO PA3BUTHS HOHITHS THCTIA,
CO3IAHNA MATEMATHISCKOTO AHAIIH3A,

0CO3HABATL 3HAYCHHC HAEH, METOIOB M pE3yIsTaroB amebpel H MaTeMaTHHECKOTO
ANaNH3a JUI TTOCTPOSHHUS. Mojelell pealbHEIX IPOIECCOR B CHTYallHl; YHEBEPCAILHEIN
KapaKTep 3aKOHOB JOTHKE MAaTEMAaTHUCCKHX DAcCy:KICHMH, HX IPHMEHMMOCTE BO BCEX
o0IacTaX Jen0BeuecKol 1eaTeIFHOCTH;

ICHHMATE PasIHIHe TpeOOBaHWH, MPSIBABAIEMEIX K JIOKA3aTEILCTBAM B MaTeMAaTHKE,
€CTECTREHHEIX, CONIHATEHO-~3KOHOMUUSCKUX K I'YMaHUTapHBIX HAYKAX, Ha IIPAKTHKE,;
PAZEMEATH NPEICTARTCHAE O BEPOATHOCTHOM XapaKTepe pPasiHYHLIX HPOIECCOB K
3aKOHOMEPHOCTEH OKPYKAIOINErc MEPa;
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HCIIOIB30BAaTh OCHOBHBIC METONBI JOKA3aTelbeTBa, IIPOBOMHMIL HOKA3ATCILCTBO M
BBITOAHSTE OIPOBEPIKEHHEE;

[IPAMEHATH OCHOBHBIE METOBL PEINCHHA MATEMaTHYECKIX 3a18;

TNPUMEHATEh [IPOCTEHMINEE MPOTPaMMHBIE CPENCTBA U 3ASKTPOHHO-KOMMYHHKAITHOHHEIS
CHCTEMEI IIDH PEIICHMH MaTeMaTHICCKAX 3a1a4; ,
IIOTB30BAThCA IPHKIAIHEIMEA HPOrpaMMaMi M OpOrpaMMaMK CHMBOJBHBIX BBMHCICHHH
IUIS HCCIIEIOBAHNA MaTEMaTHUECKHX O0BEKTOB; '
MMETE IPeAcTaBIeHES O BKIIALE BEIAIOINHXCI MATEMATHKOB B PA3BHTHE HAYKY;
TIOHEMATh POJIb MATEMATHKHE B pa3sBuTHH Poccny;

cBoOOIHO ONEPHPOBATH NOHATHAMH: YPaBHEHHE, HEPABESHCTBO, PABHOCHIBHEIC YPaBHCHHA
W HEpaBeHCTBA, YPaBHCHHAE, SBIILIOLIECECA CIEACTBHECM APYroro ypaBHEHHS, YDABHCHHI,
PABHOCHIIBHEIC HA MHOXKECTRE, PABHOCHIEHEIE IIPeoOpazoBaHua yPaBHEHRH;

pemars pas3uble BUAE YpaBHeNHH 1 HEpaBeHCTs W HX CHCTEM;

OBNANCT: OCHOBHEIMH THIIAMH IIOXa3aTCNBHEIX, JIOTAPHMMIMCCKHX YpPaBHEHMH H
HEPaBEHCTB M CTAHAAPTHLIMH METOJIAMM MX PCIUCHKMH M IIPUMEHSATh HX IIPH PElieHHH
3a1ad; ,

IIOHMMATh CMBICI TEOpEM © PaBHOCHJIEHBIX H HEPAaBHOCHIBHEIX MpecOpa3oBaHHAX
YpaBHEHHH H YMeTh HX JIOKa3EIBaTh;

BJIANETh METONAMH DEIICHHsA ypaBHEHHI, HEpaBEHCTB H WX CHCTEM, YMEThH BEIOHpATh
METO/]] pelleHus H 000CHOBBIBATE CBOH BEIOOP,

HCIIONB30BaTh METON HMHTEPBANOB UL PELICHHS HEPABEHCTB, B TOM dUHCIC ApoOHO-
PAMOHANEHEX B BKIIOUAIOMHX B ce6 HpPaIOHATEHELE BRIPAKCHES,

pemmate anredpandeckde yYpaBHEHHA H HEPABEHCTIRBA ¥ MX CHCTEMEI ¢ IapaMeTpaMH
anrefparteckiM X rpaduaeckaM MeToOIaMH;

cBOOOJIHO WCITONBE30BATE TOXIECTBEHHEIE Pe0OpazoBaHus IIPA PELICHHH YPABHESHHE H
CHCTEM YpPaBHCHHH;

BIaIeTh ICHATHAME NOKa3aTeIbHAS (DYEKIHS, S3KCIIOHEHTA; CTPOUTE BX Ipa( UKy B YMETh
TIPUMEHATS CBOHCTBA TOKA3aTeNLHOH (HYHKITHHA MpH PEITeHNH 3a0at;

BJIAJCTD IIOHATHEM Jorapudmmdeckas GpyEKIHL; CTPORTE ¢¢ IpaduK B yMETh IPAMCHATE
CBOJCTRA JToTapAdMuUecKkoll QYHKIHY [IpH PCINCHUH 3a]1at;

TIPUMEHATS TIPH PEIIEHHH 3824 Mpeobpasosanus rpahakos QyHKIwI;

CTPOHTH rpadHKH A IPHMEHATD K PEIICHAIO 38/1a%, B TOM THCIe ¢ IapaMeTpoM;

BIAJIETh NOHATHAME IepBocOpasHas QYHKINS, ONPEAeIeHHbIA HHTETDAT;

npumMeHsTs TeopeMy Hetorora—Jle#iOEuna 1 ee CIIeACTRAN I PeUICHUS 33081,

BJGIETH OCHOBHBIME IOHSTAAMH KOMOHHATOPHKH B YMETh HX OPAMEHATE IIPA PEIICHHH

3a1ad;
HMETE NpecTaRicHre 00 OCHOBAX TCOPHH BEPOSTHOCTEH]

OTIEPMPOBATE TOHATHSIMH: WacTOTA H BSPOATHOCTH COOBITHS, CYMMa H IIPOH3BEICHHE
BEPOATHOCTEH, BBIUMCIIATE BEPOSTHOCTH COORITHI Ha OCHOBE IIOACUETA TACIA HCXOIO0B;
OTIEPHPOBATH OCHOBHBIMH OIHCATCIBHBIME XapaKTECPUCTHKAMH YHCIOBOro Habopa,
TIOHATHEM TeHEPa/lbHAs COBOKYIIHOCTE B BRIOODKOH H3 Hee;

HMETh [IPEICTABNCHHE O [JHCKPETHHIX M HEIPEPHIBHBIX CIyYafHEIX BeNHIHHAX H
pacIpeesieHuAX, 0 He3aBHCHMOCTH CITyIai HBIX BEINYIH;

HMETH IPEACTABISHNE O MATEMATHHECKOM OXKHIAHHH | JUCIIEPCHH CIydaiHbIX BeIdHH,;
HEMECTh TTPEZICTABICHHE O COBMECTHBIX PACIPENeNeHAIX CIyUaliHbIX BEIHINH;

[MOHAMATH, CYTE 3aKOHA OONBIMNX YHCEN M BHIOOPOYHOTO METOIA H3IMEPEHHS
BEePOATHOCTEH;

HMETH TIPEICTARNICHME O HOPMAalhHOM pAcIpeleNeHERH U IpHMepax HOPMAJLHO
pacIpeleneHHbIX CIIyYaiHbIX BeIHYHH;
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UMETH TIPENICTARNEHIE 0 KOPPETAIHE CITyYaiHBIX BeITATHH;

peIaTs PasHble 3aauy IOBBINEHHOR TPYIHOCTH;

AHAM3MPOBATE YCIOBHE 3a/d9H, BRIOWPETh ONTHMATBHBIA METOJ DCINCHES 3a/add,
PaccMaTpUBAsS PA3IHYHBIE METOIEL;

CTPOHUTE MOJIeNb pCIMCHHWA 328/1a4H, TIPCBOUTE JOKARATSNBHEIC PACCYRACHHMS PH
PeLTeHAH 3a/avH; .

pemaTe 3amaum, Tpebyromwme Iepebopa BapHAaHTOB, HOPOBEPKH VCIOBHE, BEIGOpa
OTITHMATEHOTO Pe3yNETaTa;

AHANTH3HPOBATE ¥ MHTePIPETHPOBATE OIYISHHEIE PEIIEHKES B KOHTEKCTE YCIIOBHS sa,uarm
BEIOHPATD PEIICHU, HE IPOTHBOPEIAIINE KOHTEKCTY;

TIEPEBOJTHTE TP PETIeH Iy 3a7aul HH(hOpMalyio ¥3 oHOH (OpPMEI 3alHCH B IPYTYIO,
HCTIONB3YsSL IpH HeoBX0IHMMOCTH CXEMEL, TabIAmeL, rpadHKe, THArpaMMEL

Bbmycmmx ROYYUHIN 6O3MOMCHOCIE HAYHUINBCA

pPa3BUTh TIPEACTARICHHE O 9HCIE ¢ YHCIOBRIX CHCTEMaxX OT HaTYpalbHBIX 0
IeHCTBHTEIBHEIX THCEN; O POJIH BEIMHCIEHHH B denoBedecKkoll IpakTHKe;

cBOOOAHO BEIIOIHATE TOXKASCTRBEHHEIE IPe0o0pa3oRaHis IOTApHOMIUSCKUX H CTEIIEHHEIX
BEIPAKCHHH,

cBoOOHO OOpefelniTs THI H BEOMpaTe METOX peIIeHHs [OKaZATENLHBIX H
gorapu)MAUECKHX ypaBHEHHE H HEPABEHCTB, HPPANHMOHANBHEIX YPaBHEHHH ™1
HEPABCHCTB, KX CHCTEM;

CcROGOTHO permars CHCTEMEI JINHEHABIX YPaBHEHHH;

peIIaTh OCHOBHEIE THITHL yPABHEHWH W HEPABEHCTR C TAPAMETPAMH;

OTIEPHPOBATE MOHATHEM NIEPBOOOPA3HOH QYHKIMY JUI PEIISHHS 3a/1a4;

OBNMAneTh OCHOBHBIMH cBegeHMsMH 00 uHTerpane Herortoma—JleiOrmma u  ero
upocTeHinyuxK IpIMeHEHIAX;

YMETb BEIIONHATE IpHONMKEHHEIE BEUHCHGHUSI (METONBl pEIICHHA YPaBHEHHH,
BEUMCICHNU CLPENSISHHOTO HETeIpad);

YMETh IPHMCHATE MPHIIOKEHAE IIPOM3BOTHON B ONPEACICHHOTO HHTErpaia K PEIIeHHIO
38744 eCTECTBO3HAHU,

AMETE IIPEACTABICHUC O CTATHCTHYECKHX THIOTE3aX M IPOBEPKE CTaTHCTHYECKOH
THIIOTE3EE, 0 CTATHCTHKE KPHTEPHS H 8 YPOBHE 3HAYHMOCTH;

AMETH [IPEICTARICHES 0 KOMUPOBAHHUH, IBOWYHOH 3aITHCH, IBONYHOM [JEpPEBe;

BIA/IETh OCHOBHEIME MOHATHAMH TeopuH rpahos (rpad, Bepnmia, pebpo, CTEmeHR
BEPINKHEL, ITYTh B Tpadie) B yMETh IPAMEHATE HX IIPH PENICHHHA 3a/a4;

HMeTD TIPEICTABNCHHE O JIEPEBEIX M yMETh IPAMEHSTS IPH PEIICHIH 3a0a4;

BIAJIETS TOHATHEM CBI3HOCTE M YMETE IIPAMEHATE KOMIIOHEHTE] CBA3HOCTH IIPU PEINCHIH
3aj1a;

YMETH OCYIMECTBIATE MyTA Io pedpam, 08xoxe! pebep ¥ BepmmH rpada;

HMETh [IPE/ICTARNEHAEe O BLICOPOYHOM KO3(QOHUIMEHTe KOPPENdluM H JIHHEHHOH
perpeccHm,

HMETh LpPEACTABICHHE O CTATHCTHUCCKHX IHIIOTE3aX M TIPOBEPKE CTATHCTHYSCKOH
THIIOTE3EL, O CTATHCTHKE KPHTEPHS H €C YPOBHE 3HAYHMOCTH;

HMETh MPEACTABIEHIE O CBATH SMIIHPHICCKHX H TEOPETHUECKHX Paciipe/le/IeHHE;

MMETE [IPSICTABICHHE O KOJUPOBAHNH, JIBOWYHOH 3aIIHCH, IBOMIHOM /IepeBe;
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BNAJETE IOHATHCM CBA3HOCTD H YMETh HPUMEHSTE KOMIOHEHTH CBA3HOCTH PH PEINEHHH
381144, '

Henonvzosamv npuobpemennsie 3HAHUA U YMEHUA 6 HPAKMUYECKOU OeAmeabHOCHYU U
ROBCCOHEGRON JHCU3HI 014} '

FOKA3ATETGHEIX PACCY/K/IEHNH B CHTYAIHaX IOBCEAHERHON MU3HE, IPH PElIeHHH 327124
W3 IPYTHX NPEIMETOR;

COCTABICHHA H PeINeHIA YpaBHEHHH, HEpPABESHCTB, HX CHCTEM IIPH DEIEHHH 387134 NPYTHX
yueOHEIX IIPeMETOR;

BHIIOJHCHHS ONEHKH IIPaBAOMOAO0MS pe3ylNbTaToB, IOAYIAeMBIX NPH  PeIIeHHH
PAsTMIHEIX YpapHeHHH, HepaBeHCTB | HX CHCTEM IIPH PEIIEHUH 33/1a4 JAPYTHK yIeOHRBIX
IIpEAMETOB;

COCTARNCHAS K PEINCHUS YPAaRHEHHH M HEPAREHCTE C IapaMeTpaMi IIPW PEHICHHH 3a1a4
IPYTEX YueOHBIX IPEIMETOB; . ‘
HCIIONB30BAHMA POIPAMMHBIX CPEICTB IPH PEINCHAN OTHEIPHEIX KIACCOB YPaBHEHHN K
HEPAaBEHCTB;

3afHCH, CPaBHCHHS], OKPYIJTICHHA THCIOBBIX JIAHHBIX DPEANLHBEIX BOIHYUH C
HCIIO/IB30BAHHEM PA3HLIX CHCTEM W3MEPEHNS;

OIpeeTeH s I0 rpad¥KaM B HCIIONB30BAHUS IPH PeIleH s IPUKIIAIHETX 3a/1a9 CBOHCTB
pealbHBIX TIPOIECCOB M 3aBHCHMOCTEH (HamOONbIIME W HAMMEHBITWE 3HAYCHHASL,
MIPOMEIKYTKH BO3pacTanus ¥ YOBIBaHAA QYHKIHH, TPOMEXKYTKH 3HAKOMOCTOIHCTBA,
ACHMIITOTEI, TOUKH Heperrda, IepHoI | T.0L.);

OlpeIeTeHHa O TpadHKaM MPOCTEHIMMX XaPAKTEPHCTHR IIEPHOTMIECKHX IPOICCCOB B
GHONIOrHY, SKOROMHAKE, MY3BIKS, PATHOCBI3E 1 Ap. (aMIITUTY, IEPHOJ U T.IL.);
AHTEPHPETHPOSAHNAS CBOHCTBA B KOHTCKCTE KOHKPETHOH PAKTHICCKOR CHTYaITHH,
PEIIEHNs TPHKIAAHBX 33j1ad M3 OHONOTHE, (QH3HKH, XHMHM, SKOHOMHKH ¥ JPYIHAX
TIPEMETOB, CBA3AHHEIX v HCCIeNOBAHHEM XapaKTEePHCTHK = TPOIECCOB;
HHTEPIPETHPORAHNS TOMYISHHEIX PE3YJIETATOR,; ‘
TPaKTHYECKEX DPAacueroR 10 (OPMynaM, ¢ HCIONb30BAHHEM IIPH HEOOXOIHMOCTH
CITPABOYHEIX MATEPHATOB, KAIBKYIIATODA, KOMIILIOTEPA,

IOCTPOCSHHS | HCCNEIOBAHNS MPOCTERIIX MaTeMaTHHECKIE MOIETeH;

BBIUHCIICHAS MJIH OIIEHUBAHNA BEPOSTHOCTH COORITHI B pealbHON KU3HY;

BHI0OPA TTOAXOIAMIEr0 METo1a IPEICTARIEHNS M 00paboTKU JaHHbIX;

OLIHCAHMS M HCCIIENOBAHHS ¢ MOMOIIBI) H3YUaeMBbIX MOHATHI peaIbHBIX 3aBHCHMOCTEH;
HATEPUPETANNE PE3YILTATOB PEIICHHS 33144 C YUETOM OTPaHWdYeHnii, CBA3aHHEIX ¢
pCaNbHEIME CBOHCTBAME PACCMATPHBASMEIX IIPONECCOB U ABICHHH,

PEIICHHS TeOMETPUUCCKAX, DM3HYECKHX, YKOHOMHAYECKHX B APYTHX LIPHKIAIHEX 3a/1at,
B TOM 9HCIIE C HCIOIB30BAHIEM [PH HEOGXOIEMOCTH CIIPABOTHEIX MATEPHATIOR,

Moy «I eomeTpusny

Buvinycknux nayuumca:

[OHAMATE 3HAUCHHME TEOMETPHH JUTS PCIICHHS 33729, BOSHHMKAKINHX B TEOPHH H B
HpPAKTHKE; IMAPOTY INPHMEHEHHS reOMETPHHECKHX 3HAHHH K aHaTH3y W WCCIEIOBAHIIO
pealbHBIX MPeIMETOB B SBICHAN B IPHPOJE U 08IeCTBE;

IOHHMATh 3HAYCHHE IPAKTHKE U BOTNPOCOB, BOHUKAIOMMX B CAMOM TeOMETpHH, IS
(hOpPMHPOBAHAS ¥ PA3BHTHI TSOMETPHY KaK MaTeMATHIECKOH HAYKH;

HMETh [PEACTABICHAS O BO3MOKHOCTH I'€OMETPHH JJIi OIMCAHKA CBONHCTB pealibHBIX
[PEIMETOB U HX B3aEMHOTO PACIIOIOKEHYI,
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OCO3HABATE POJIh AKCHOMATHKH B [EOMETPHHU; BO3MOKHEQOCTE OCTPOSHAS TEOMETPIIECKHX
TeopHi Ha aKCHOMAaTHYecKoH OCHOBE, 3HaYeHWEe AKCHOMATHKH IS Apyrmx obmactei
3HAHUS ¥ AT [IPAKTHKH;

pasnmuuaTe TpeGOBAHWA, MPETBIBISEMEIE K JOKA3aTeNLCTBAM B IeOMETpHH, anrebpe,
eCTECTBEHHBIX, CONHATREO-KOHOMHIECKHX W FyMaHHTAPHEX HAYKAX, HA IIPAKTHEE;
BI4JeTh TEeOMETPHUYESCKHMHE JIOHATHAMH TIpH peIICHHH 33134 ¥ IPOBSISHHH
MAaTEeMaTIHIECKHX PacCyKIeHHH;

CaMOCTOATENBHO (HOPMYIUPORATE ONPEfee A TSOMETPHUYCCKUX (Hryp, BEIIBHIATH
CHIIOTE3El O HOBBIX CBOHCTBAX H IIPH3HAKAX MEOMCTPHYECKHX QHIYP H 000CHOBEIBATE HIIK
OnpoBeprarsk ux, 0000MmaTE HIM KOHKDETH3HpPOBATH PE3YNETATEL HA HOBEIX KIIACCAX
Guryp, IpOBOAMTL B HECNOKHBIX CIydadx KnaccHbHKaimio QHryp 10 pasnuyuHbIM
OCHOBAHHAM,

HACCIENIOBATE UepTeiy, BKModas KOMOHHAINA GHTYp, H3BJIEKATh, UHTEPIPETHPORATE H
npeoOpa3oBEBEaTh REGOPMATHIO, IPES/ICTABIEHHYIO Ha YePTEXaX;

pEIIATE 3a0a9H TEOMETPHTECKOrO COICPKAHMS, B TOM UHCNIE B CHTYAIl[HAX, KOTJA
ANTOPWTM PEIICHUS HE CIHEYeT SIBHO M3 YCIOBHS, BEIIOTHATE HEOOXOAUMBIE VLA PEILCHI
3a/a49H JIOTMOMHATEILHEIE HOCTPOSHHS, HCCIIEI0BaTh BOZMOKHOCTE IPHMEHEHHS TEOPEM. H
(hopMyI S pEIIeHES 3a0a';

yMETE GOPMYIHPOBATE H AOKa3bIBATh TCOMETPHUCCKHE YTBCPAKACHHA;

BJIAJIETE TOHATHSMH BEKTOPH! W UX KOOPHIHATEL;

YMETh BBIIOIHITE CLIEPAAH Hall BEKTOPaMH;

HCITOIBb30BATE CKAIPHOE TPOH3BEICHHC BCKTOPOB IPH PEIICHHH 3344,

TPUMEHATE YPaBHCHMC TUIOCKOCTH, (DOPMYIlYy PacCTOSHHS MEXKITY TOIKaMH, YPaBHEHHE
ceps! IpU pelICHAR 33/aY;

HPHMEHATE BEKTOPBI B METOI KOOPJHHAT B IPOCTPAHCTRE NPH PEHICHHY 33/1aY;

BJIANETE MOHATHAME Teila BpaIeHnd (IIHE/D, KOHYC, Iap H cdepa), HX CCUCHUS i YMETDh
[IPHMEHATE HX [IPH PEIICHHY 3a/a4;

RIAZETh MOHATHAMM KACATENBHEIC TPSIMEIC ¥ INIOCKOCTH M YMETH IPHMEHATH H3 IpH -
PEITeHHE a8,

HUMETE IPEACTABIECHASL O BIIHCAHUHX W OIMHMCAHHBIX oepax U YMETh OPHMEHATh HX IPH
PEIICHAH 3a71aY;

BIIALETH TOHATHAMH 005heM, 06THEMEI MHOTOTPaHHHAKOE, TeJl BPAIleHUI W IPHMEHITE HX
IIPH pelICHHH 33/1a4; ‘

HMMETh LPEJCTARICHAS O pa3BepTKe IWIMHJpAa M KOHyca, IUIOINAJH IIOBEPXHOCTH
[ATHEIPa M KOHYyCa, YMETh IPAMECHSTD HX IPH PELIeHdH 34134,

HEMETH TIPE/CTABIeHHE O TIOMANH chepEl I yMETh IPHMEHATE €r0 [IPY PEIISHHH 3418,
YMETEL PEIIATh 38,898 Ha KOMOHHAIHA MHOTOTPAHAKOB 1 TEMI BPALICHHUS;

HMETE IpeiCTaBIeHse O MoMoOHH B NPOCTPAHCTBE H YMETh PElaTh 3a0atn Ha OTHOINEH S
06BeMoB B IToImael moepxHocTelt moo0REK QHrYD.

Bbll’lyCKHllK ROIYHUIM 6OIMONCHOCHIE HAYUHHINBCA:

TIPAMCHSTE TIPA PEUISHHH 3a1ad HOpMYIIy PacCTOAHMA 0T TOUKH JI0 INIOCKOCTH;

BIIAZIETh pasHEIME cHOCOOaME 3aIaHHA YPaBHEHHS OPAMOH M YMETh NPHMCHATh HX [IPH
PETIEHEN 3a71a4;

HAXONWTh PACCTOSHWE MEXIY CKPEITUBAIOIIEMECA IPAMBIMH, 38[dHHBIMH B CHCTEME
KOOPJHHEAT; ‘

NPEMEHATE TIPH PEMIEHNH 3a7@9 ¥ JOKA3aTCIECTES TCOPEM BEKTOPHBLA METOJ W METOT
KOODJIHHAT;
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HIMETh IpENCTAaBIeHHE O MIBIDKGHHAX B [POCTPAHCTBE: NApalNeNbHOM IEepeHoce,
CHMMETPHH OTHOCHTEIIBHO  ILIOCKOCTH, LEHTPAIBHOH  CHMMETPHH, IIOBOPOTE
OTHOCHTEIHHO PAMOit, BAHTOBOH CHMMETPHH, YMETh IPAMEHSTE HX IIPH PelIeHHH 3a1aY;
HMETh MPEACTABICHHS 0 TIpeodpa3oBaHny MOJ00H:, rOMOTETHH U YMETH [IPAMEHATE HX
IpH pelieHHH 3a1a4;

AMETE TIPEJICTARIIEHHE O HHIHHAPUYCCKUX H KOHHIECKHX CEUCHHEAX;

HMETh IIPEeJICTABNISHHE 0 Kacaromuxcd chepax H KOMOMHAIIMH Tel BPAIlCHHd H YMETh
IPHMEHSTE UX IPH PElICHUH 3a7144;

HaXomuTh 00beM MApalieNerneNa ¥ TeTPasaApa, 3a[aHHbX KOOPIHHATAME CBOHX
BEpPIIHH;

HMETH NpejcTaBlieHHe 00 axcHoMax o0beMa,- IPHMEHSITE (QOpPMYNIEl  00BEeMOB
IPSMOYTOABHOTO TapamleNelnnesa, NpH3ML] H IHpaMENEL, TETPasApa IPH DEIICHHH
3ayad9;

IPHEMEHATH TeopeMbl 00 OTHOMEHRAX 00BEMOB IIPH PEINCHAN 33139,

[PEMEHATE HHTCTPAT U1 BLIYHCICHHS OOBEMOB H IOBEDXHOCTEH Tell BpAITCHMHI,
BBIYHCIICHHS [LIOMAH cepHIeckoro mosca 1 00beMa IapoBoro CIos;

YMETB TIPHMEHATH (hOPMYJIIEL 0OBEMOB IIPH PELICHHH 3814

YMETE PEIiaTh 3a/1a%H Ha MIOCKOCTH METO1aMH CTEPEOMETPHY,

Hcnonvzosamb npuoOpemenible 3HAHUA U YMEHUA 6 HPAKMUMECKOU OeAmenvHOCHU U
HOBCEOHESHOM MHCHIHI OT1A:

OIMHCAHNUA PEAIbHEIX CHTYAlMH Ha A3bIKS IeOMETPHH;

PCIICHHS IIPAKTHYSCKHAX 38J]1a¥, CBA3AHHEIX C HAXOMJEHHEM IeOMETPHHECCKHX BEITHYHH
{("emonb3ys pH He0OXOMMMOCTH CHPABOYHAKH ¥ TEXHHIECKHUE CPEZICTEA),

HOCTPOSHHH TeOMETPHYECKEMH HWHCTPYMEHTaMM (IHMHelKa, YTONBHHK, MUPKYD,
TPaHCIOPTHD);

COCTABNCHUSA C HCIONB30BAHHEM CBONCTB IEOMETPHUECKHX (HIYP MATEMaTHYECKHX
Mogeel I/ PSHICHHS 38444 IPaKTAYeCKOT0 XapakTepa | 331a9 M3 CMEKHEIX JACIHILIHH,
HCCIeNOBAHMS [TOIYISHHEIX MOKEISH B HHTePIIPETAllHA Pe3yILTaTa.

Coaepiranne yaeGHOr0 OpeaMeTa

10 knace
Monyap «Aarefpa o Ha9a/Ia MAaTeMaTHIECKOT0 aHATH3a»
(102 aaca)

HorTopenne marepuaia 7-9 kiaccos (3 gaca)

I'nasa 1. [losTopenye A pacmupenne cBeneHnii o pynxmun (11 gacos)
Haubonbimee B HauMeHbliee 3HAUeHEHA (yHKmmu. U&Taele ¥ HeudTHLle (QyHKIMH.

MMoctpoerne rpadukos (PyHKUEH ¢ TOMONILI0 TeoMeTpHuecKux mpeoOpasopanmi, ObparHas
dyukips. PapgocHIsHEE YpaBHEHNA U HEPABCHCTBA. MeTo/ HHTEPBaIoB.

Iaasa 2. Crenennas ¢yaxnus (17 gacos)

16



Crenerras QyHKNEA ¢ HaTYpadbHEIM IIOKasaTeneM. CTeneHHas (QyHKIHL C IIEIBIM
nokaszareneM. OLpeenenne KOpHS # — oif cTemenn. Oymxmua y = Vx . CoitcTra KopHS # — ol
crenerd. Onpe/ielleHAe B CBOMCTBA CTEIEHHE ¢ PalHOHANBHEM [TOKazaTeneM. VppanmoHansHEIe
ypaBHEHHL. MeTo/ paBHOCHIILHBIX IpeodpazoBanrii Ui PellIcHH S HpPallHOHabHEEIX YPaBHEHHH.
WppaunoHanbHbe HEPABEHCTRE.

Tnapa 3: Tpuronomerpudeckue dpynxuun (27 gacos).

Pajmannas Mepa yraa. TprroHoMeTpudueckiue QYEKIIHE YHCIOBOTO apryMEHTa. JHAKH
3MaYeHdi TpUroHOMeTpuuecknX (QyHximil. YETHOCTE W HEWETHOCTH TPUTOHOMETPHUESCKEX
thyrxnuii. [lepmoywaeckue (ymxmum. CBolicTBa # rpadmxkd (QyEKDEE y =sinx,y =cosx.
Crodicrea ® rpafuxu GQysxumi y =tgx,y =cfgx. (OCHOBHEIE COOTHOINGHWS MEKIY

TPHIOHOMCTPHUCCKUMHA (YHKIIHSAME OJHOTO W TOIO JKe apryMmenra. QopMysbl CIOKESHHA.
Gopmyisl npuBe/ieHEs, QOPMYIEL MBOHAOTO H IOJIOBHHHOI0 YyIIoB. CyMMa B pa3sHocTh CHEYCOR
(kocurycoB)., QopMmynel HpeoOpa3oBaHHA MPOH3BEACHHA TPHTOHOMETPHUCCKHX (YHKIMA B

CYMMY.

I1asa 4: Tpuronomerpadeckne ypaBHeHHA H HepaBencTsa (15 wacos).
VYpasuerre cos x==b. Ypappenwe Sin x=b. YpaBuenus fg x=b u ctg x=b, OyHKUMH
- y=arecos x, y=arcsin x, y=arctg x i y=arcctg x. TpETOHOMeTpHICCKHEe YPABHEHH, CBOIAIIMECH
K anredpamdeckuM. Pernenue TPHUIOHOMETPHYECKMX YpPaBHEHHH METOJOM pa3lokeHHA Ha
MHOKHTETH. PelueHEre TpoCcTeHImiX TPHTOHOMETPHYECKIX HEPARCHCTB.

I'nmasa 5: TlponssojaHas & e npaMeHeHHe (26 9acos).

[IpencrapieHne o mpenene QYHKIHHE B TOUKE H 0 HEUPEPHIBHOCTH (YEKLHK B TOUKE.
3amaua 0 MrEOBEHHON CKOpPOCTH M KacaTeapHo# K rpadhmky dyaxknum. TloHSTHE TPOM3BOTHOMN,
[Mparuna BEMHCHEHHS ITPOM3BOJHLIX. YpPaBHeHWe KacaTelbHON. [IpH3HakW BO3pacTAHHA H
yormBanng Qyarmm Toukn sxerpeMyMa Gyaxnad. [IpuMeHenHe IPOR3BOAHOH HPH HaX 0K /ICHHHR
HauOOJIBINErO W HAMMEHBITEro 3HaYCHIH (yRKtad. [locTpoense rpadukoB QyHKIKE.

IloeTopenue (3 uaca) _
VIpakHEHHs IS TTOBTOPEHHs Kypea aireOpsl W Hadan MaTeMaTHUecKoro aHammsa 10
KIIacca.

10 knace .
Mogyab «I'eomerpus» (68 gacor)

I'aapa 1. Beegense B crepeomeTpnio (8 9acos)

OCHOBHBIE TOHATHS CTEPCOMCTPHH, AKCHOMEI CTepeoMeTpHH. (nencTeus W3 aKCHOM
crepeomerpun. [lpocTpancirennsle Qurypsl. HadaneHble IpencTaBlIenEns O MHOIOIpalHHKaXx.
Metoy ceuenni.

T'nasa 2. IlapairensHocTs B npocTpaneTse (15 gyacon)
B3auMHOe pacionokeHre ABYX IPAMEIX B IPOCTPaHCTBe. [lapamIenbHOCTh IPAMOH K INIOCKOCTH,
[Mapamnencmocts mwrockocrell. IIpeobpazopammsa Guryp B IpocTpaHcTee, liapannensHoe
poekTEpoBanre. CIpoeKTHPYEM Ha IINIOCKOCTE,

Tiraga 3. HepuenHKyAApHOCTL B HPOCTpPaHCTBE (26 9acoB)

Yron MeXOy HOpAMEIMH B IpocTpaHcTBe. llepmeHAHKYIAPHOCTH NpAMOH H IUIOCKOCTH.
TMepuenuKyIsp H HAKIOHHA®, Teopema O TpEX HEpHEHIHKYLIpax. YTOJI MEXAY NpAMOH H
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IUIOCKOCTBIO. J[ByrpaHHBIE yroj., YToN MeXAy IUockocTsaMe, llmomans oproroHaIsHOH
IIPOEKIIAE MHOTOYTONBHIKA. «CTepeOMETPHUYSCKOe) PACTIONONEHAE JIBYX IPAMEIX.

I'nasa 4. Muororpasaurn (15 gacos)
[Ipu3ma. llapamenenmuen. llupammpa.  VYceufpwags nEpamuna.  [LaToHOBEL  Tena.
['eoMeTpuuecKOe TENO.

Hrororoe nopropenue Kypea reomerpmn 10 knacca (4 gaca)
AKCHOMEBI CTEPEOMETPHA M MX CNeICTRHS.  llapanmenbHOCTE IpAMBEIX ¥ [IOCKOCTEH.
[lepnenmuKyIIpHOCT: MpAMBIX ¥ - Iiockocte. Muororpanaukd. Ilmomamn  GOKOBBIX
MIOBEPXHOCTEH MIPU3MEL H THPAMH LB

11 xaace A
Momxy.e «Axredpa ¥ HaTada MATEMATHIECKOT0 AHAIH3A»
(102 qaca)

Tlorropenne matepuana 10 kiacea (3 gaca)

T'nmapa 1: TlokazaTeanHan H Jorapumudeckas dpyoriun (28 uacos)
CrereRb ¢ NPOM3BONLHEIM JeMCTBHTENEHEIM [OKAa3aTeleM. I1loKasaTenpHas (HYHKIMI.
IHoxkazarempanle ypaBHeHHA. [lokazareneHele HepaseHcTa, Jlorapudm ® ero cpoHcTsa.
JlorapudmMuueckas GyHKIHI B ee cBoiicTsa, Jlorapudmudeckre ypasnenus. Jlorapudmudeckre
HepaBencTra, [{[pon3BoIHEE MOKA3aTENLHOH 1 norapudMiraeckoi Qyskmit.

Iaaea 2: Uarerpan w ero npaMenenne (11 gacos).
TlepeooOpaznas, TIpaBiia HaxoxkIeHHA NepBoobpasHoi. Ilnomans KpuBOIMEEHHOH TpANSIAN,
OnpenenérHrii naTerpat, Berancenerne o05eMOB Tell.

I'nasa 3: DemMeHTsI KOMORHATOPpHEH. Braom Heiorona (12 wacos).
Mertoj] MaTeMaTHJYecKol HHAYKIHE, [lepecranoBkd, Pasmemenws. Cogeranus (KOMOEHAIMH).
burom Herorona.

T'aaga 4: DuemenThl Teopuu BepostHocTel (13 wacos)
Omnepanyn Ha [ COOLITHAMHA. 3aBHCHMBbIE B He3aBHCHMEIC coObITHs. Cxema beprymima. Ciryyafinnie
BETMYMHEL # HX XapaKTePHUCTHKH

IosTopenue (35 gacor)

11 xmace
Moxnyab «I'eomerpua» (68 uacon)

I'mapa 1, Koopauaarsl 1 BeKTOPLI B HpocTpaHcTEe (16 9acos)
JleKapToBsl KOOPIAHHATH B MpocTpaEcTBe. BekTops! B npocTpancTee. CIOKCHAS U BEIHTAHHE
BEKTOPOB. YMHOIKCHHE BekTOopa Ha wmclo. ['omorerwa. CxamsaprHoe NPOH3BENCHHE BEKTOPOB.
TeoMeTpHYecKoe MECTO TOUEK TTPOCTPAHCTRA. Y PABHEHAE IIOCKCCTH, HeThIpEXMepHELH KyO.

ILiasa 2. Tena spamenus (29 9acon)

amaaap. KomGrranas mumenapa u mpusMel, Komye, Veeusnmeit konye. KomOHHAME KoHYCA
# mupamuapt. Chepa B map. Ypasreswe chepsl. B3auMuoe pacnonoxenie ¢eprl B IIOCKOCTH.
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MHoOTOTpaHHHKH, BOHCaHHRE B cbhepy. MHOTOTpaHHWKY, ONHUCAHHBIE OKOIIO Chephl
KombOuaarnme qaimanpa # cepsl, KOHyca H chepEL ‘

T'masa 3. O6némbt Tesx. Ilnomans chepsnl (17 aacon)
O6néM Tema, DopMyIEl I BErMUCIeHA 00B8Ma IpAsMEl. QopMyIIEl Aia BEIIECIeHAS 00BEMOB
MUPAMEIGL M yeeuSHHON mapamusl. OObEMET Ten epamerus. [Inomane chepel. Onpenencrie
MMHKOBCKOTO, '

Hrororoe noBropenne Kypea reomerpun 1011 xiaccos (6 1acos).

AKCHOMEI CTEPEOMETPHE H HX CIeACTBUA. !lapaieNbHOCTh IPAMBIX, [IPSMOH ¥ ILUIOCKOCTH.
CkpenmaBaiomaecs OpAMele. [lapannensHOCTs TIOCKocTeH, IlepneHuKyIIpHOCTs TIPSIMOH H
IIocKocTH, TeopeMa © TPEX TEPHEHAMKYIIpAX. YIOM MEXIy OPAMOH M INIOCKOCTBIC.
Hpyrparasi yron. [lepnesaakyIspHOCTh IUICCKOCTeH., MHOTOIpaHHHKH: NapanielelnIIe,
[pU3Ma, THPAMHETA, TOIOMAAM MX IoBepxXHOocTell. IIMAMHApP, XKOHyC W Imap, IUIOIANH HX
nosepxuocTel, OOBEMEL Tell. BexTops! B ipocTpancTse. JelicTBHA Han BekTopamy. CKasipHoe
IIPOH3BEACHHE BEKTOPOB. [TORTOPEHKE TCOPHHA K PEIICHHKE 38/a4 110 BCEMY KypCY IeOMETPHH.

6. TemMaTHgeckoe NJIAHHPOBaHHE Y1e0HOIC Kypca

10 xmace
Moayas «Anrefpa ¥ Havala MaTeMaTHIeCKOr0 ananu3a»

Ko | OcHoBHbre Buabl aesrensnocTn | OcHOBHBIE
Tema HASHEITH, S0 BO y9ammAxcs: HA YpoKe HANDABJEHHA
9aco BOCHATATENHHOMH
B paboThl
IHOBTOPEHHUE 3 OcozHaBaTh snaverwe | 1,2,3,4,5,6,7
MATEPHAJIA 7-9 MaTeMaTHIeCKOd  HayKd  IUId
RIIACCOB pelleHns 3anad, BOSHHKAIOIIEK B
Anrebpamueckue 1podu 1 TEOPHH W B IPAKTHKE; MHPOTY X B
Yupormerne BEIpaskeHMH, | 1 TO K& BpeMd OrpaHHYICHHOCTH
COICPKAITHX KBaAPATHERIC IPHMEHEHHS  MAaTeMaTHICCKHX
KOPHHA METOJIOB K AHATHZY "
Pemenwue ypasuenuit. Permenme | 1 HACCICMOBAHWIO  TIPOIECCOR  H
HEPABSHCTB SBICHWH B TIPHEPO/IE U 0CINECTRE;
Tnasa 1: TOBTOPEHUE | | 11 0CO3HABATH 3HAUCHHE IIPaKTHKH
PACHINPEHHUE BOLPOCOB,  BO3HHKAIOIMAX B
CBEJIEHHI 0O caMoit MaTeMAaTHKe, bl b1
OVHKIIHA : GOpMHPORAHKS W PA3BHTHA
Haubonmpmee W HamMeHbIIee | 1 MaTeMaTHIECKON HayKH;
3HageHus QYHKIHA HCTOPHEO  DA3BHTHA  OOHATHS
Ygraple w HeadTHeIe QyHxima |1 | TECIE, CO3TaHnA
ToctpoeHue rpaEKos | 1 MBTeMATHHECKOTO alial3a;
dymEKuit e TOMOIIBIO OCO3HABATL  3HAYCHHE - WJEH,
FEeOMETPHIECKHX METOJIOB ¥ PE3YIBTATOR anrebpsl
1IpeobpasoBAHMi 7 MATEMATHHIECKOro AHAIN3A I
Cmapmosuii Konmpons 1 MOCTPOCHMS MOJENCH DENbHEX
OﬁpaTHaﬁ IIJYHKIJI/DI 1 IIpoTIeCCOn 5 Hu CHTYyalHH;
'padyrk o6paTHOM QyHKITHE 1 YHHBCPCAIILHBLH HEpURICh
PABHOCHIIBHbIE YPARIETHA 1 3AKOHOB JOTHKH MaTEMATHIECKIX
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Paspocmnrunie HEPaBEHCTER

MeToj| HHTEPRAIOB

3akpelenue METOHA
HHTEPBAIOB

Koumponovuan paoma Nel

T'mapa 2: CTEIIEHHAS
DYHKIA

Crenennas QyHKIES c
HATypaibHEIM IOoKa3aTeleM

Crenennas QyHKIHL ¢ HENbIM
IOKa3aTeNeM

Onpenenerue  KOpHA  #-H

CTETICHA
_ R
DOVHKIIHA y= ‘/; , WX

croifersa u rpaduke

CroficTBa KopHA 7 — O CTeneHr

IIpumenenne cBORCTB KOPHS 71
— OH CTEIICHH IIPH YIPOIICHHH
BEIp@KSHHH

3axperieHne cBONCTB KOPHT 71 —
olf cTellenn

Konmponernaa paboma Ne2

Omnpenenerre H cBodcTsa
CTEIICHH C
pallMOHATBFHEIM TTOKa3aTeNeM

YIponigHue BEIPaKCHAH,
COIEPKALTHX CTElEeHb c
PALEOHAILELIM MOKA34TEIEM

HppamuoHalbHEIE YPaBHEHHS

Pemenne HppalHOHAIBHEIX
ypaBHeHIH

Meton PAaBHOCHILHETK
TpeoOpasoBanmi ISt
pemeHus

HPPalHoOHATBHE YPAaBHEHHH

Pemenue yopaXHeHRH

WppammoHanbHEle HepaBeHCTBA

Pemenne HppalHOHaIbHEIX
HEepaBeHCTB

Koumponenaa paboma Ne3

T'napa 3:
TPATCHOMETPUYECK
HE ©@YHKIOIHHA

Papuammag Mepa yria

Enmwpas  oxkpyxXHOCTE  Ha
KOOPIWHATHOH HAQCKOCTH

Onpeznencnue CHHYC2,
KOCHHYCA, TAHI'€HCa 51
KOTAHTeHCa

pPaccyXIcHEH, HX HPHMEHUMOCTE
RO BCEX 007aCTAX JeIOREHECKOM
JEATEITEHOCTH,

TIOHEMATE Pasiiiune TpeOOBaHHIH,
IPeIBABIISMBIX K
[IOKa3aTeIhLCTBAM B MaTeMaTHKe,
€CTECTBEHHEIX, COTUANRHO—
SKOHOMHUUESCKHX K TYMAHUTAPHEIX
HAYKaX, HA NPaKTHKE,

pa3sBHBalb  UPEINCTABIEHHE O

BEPOATHOCTHOM XapaKkTepe
PasIH4IHEIX TIPOTIECCOB H
3aKOHOMEPHOCTCH OKPYKAIOIIEero
MHDa;

OIIEpUPOBATE TOHATHAMHE:
OTPE3OK, HHTEPBal,

[IOJIYMHTEpBal, IIPOMEIKYTOK C
BEIKOJIOTOH TOUKOM, rpadudeckoe
TIPENICTABIICHIE - MHOKECTB Ha
KOOpIHHATHOH ILIOCKOCTH;

IIPOBOAUTD ZLOKa3aTelIbHBIE
paccyxKuenus AN 00OCHOBAHHA
HMCTHHHOCTH YTBEPKICHHIH;

OTIEPHPOBATE TIOHSATHAMHA:
HaTYpamsHOE YHCIO, MHOXKECTBO
HaTYpajdpHEIX  9HCE,  LIeHoe
UHCII0, MHOXKECTBO IENBIX THCel,
0OBIKHOBEHHAS Ipo0b,
JecATARIHas Apo0b, CMEmaHHOoe
YHCNO, PalHUCHANBHOE YHCIO,

MHEOXECTBO PAITHOHAIBHEIX
UHCEN, WPPAHOHANEHOE THCIO,
IeHCTBUTENBHDE YHCII0,
MHOZKECTBO JCHCTBHTEIBHBIX
9HCEI, TeOMETPHIECKasT
HHTEpIpEeTand  HaTypadbHBIX,
TIeITRIX, PATTHOHANEHBEX,
MeHCTBHTENRMEIX YACET;

BEITIONHATE OKpyIIeHAE
PATTHOHAIBHBIX H

HppanAOHANBEHEIX THCEeT c
3a7aHH0M TOYHOCTRIO;
YIIOPSIOTHBATE THCTIA,
3aIHCAHHBIE B BHIE
00BIKHOBEHHOE ¥ JecATHIHOH
opobu, UHCNE, 3alHAcaHHBIE C
HCIIONh30BaHHEM
apHMETHIECKOTO KBaPATHOIO
KOpHS;
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3akperuicnne onpeneneHuH
CHHYyCa, KOCHHYCA,

TaHI'€HCa H XOTaHreHea
3uaxy 3HadeHuH
TPHTOHOMETPHHYECKEX
yHKIi
HeTHOCTS " HSYETHOCTD
TPUTOHOMETPHUIECKIX
hyHKTI

lepromaaecKre HyHKITHR

CgoficTea ¥ rpagux QyHKIHE Y
=sinx

CeoficTBa H rpad@x QyEKOHH y
= C0S X

CroiicTBa ¥ rpaduk QyHKIHE ¥
=1{gx

Crofictea w rpadux GyHrIHAN ¥
=cigx

Koumponvnas patioma Nod

OCHOBHEIE
TPHTOHOMETPHYSCKIC
TOMIECTBA

TpuronoMeTpraeckue QGyHKITHH
VTIIOBOTO ApryMeHTa

Crmayc W KOCHHYC CYMMBL H
Pa3HOCTH apryMEeHTOB

TadreEc CyMMEI B pasHOCTH
APTYMEHTOB

Yponieaue
TPUTOHOMETPHIECKHX
BEIpaKeHUH c

ACTIONL30BAHHEM - GopMyrT

CIIOMCHI

(QOPMYITEI TPHREIEHAS

3axpemnnenne thopMmyn
IIPHBECHAH

GopMynel ZROKHOTO YITA

@OpMYJILI TOHHKCHIA CTCIICHH

Yupomenue
TPUTOHOMETPHIECKHX
BEIpaXKEHUHA c
HCIIONB30BAHIEM bopmym

MBOMHOTO JTIa M MOHIKCHHS
CTEIEHH

[Tpeobpazosanue CyMM
TPHTOHOMETPHHECKHX
bYHKIMH B TPOW3BECHAS

Sakpennenre mpeobpazoBannil
CyMM TPATOHOMETPHIECKIK
(GYHKURE B HPOH3BEICHHA

BHIITOTHATH CTaHIapTHEIE
TOXKIECTBEHHEIE IIpeoOpasoBaHuL
TPHFOHOMETPHIECKYX,
HUPPAHHOHAIBHBIX BEIPAKEHUH;
BIATEThH HOHATHIMH:
3ABUCUMOCTE BEIHYRH, QYHKIINS,
apTyMeHT H 3HaUCHHC (YHKIHH,
obnacTs OIIPENENEHHS H
MHOXKECTBO 3HaYeHHH (yHKIHH,

rpauK 3aBHCHMOCTH, rpadux

SysKIHE,  HymH  (QYHKIOHH,
TIPOMEXYTKH 3HAKOHOCTOSHCTBA,
BOZpacTaEMe Ha  HHCIOBOM
IPOMEXKyTKe, yOBIRaHHE  Ha

| YACIOBOM MTPOMEKYTKE,

Haubonblnee W HauMCHBIICE
3HAYEHNe QYHKIIHH Ha THCIOBOM
TIPOMEXYTKE, TIEPEOIUTIECKASL
(GyHEKDMA, LepHoJ, YeTHas H
HedeTHas  (QYHKIHH;  yMeTb
HPHMEHATE 3TH LOHATHS HpPH
PEINeHHN 38714,

BHIaNeTk TOHATHEM OO0parHas
byHEKIHT; UPHEMEHATE 3To
TIOHATHE [IPH PeITeHHH 34144,
TPHMEHAT: IPH PENICHHME 3a7a4
cROHCTBA (YHKIIMH: HYeTHOCTS,
IIEPHOIHHIHOCTS,

OI'PaHHICHHOCTE;

IpPEMEHATE IpH PEIIeHHH 3a1ad
npeobpasoranus rpaduKoB
by,

BIJIETh TIOHATHSIME UHCIOBaA
IIOCTIEIOBATEIBHOCTD,
apHpMeTHIECKAs %9

FEOMETPHYUECKAS MPOTPECCHS;
IPHMEHATE IPH PEIIeHMH 3a1a4
CBOMCTBA H [IPU3HAKH
apuMeTHIeCKOH H
TEOMETPHMECKON ITPOTPECCHI;
BIafETh NOHATAEM OESCKOHEUHO
yOEIBatoIIas TEOMETPHYECKAs
Iporpeccrs H YMEIh HPHMEHATD
ero TIpH PeIIeHyH 3804,

BEITOJNHSTL — BREMMUCICHHS  H
IpeodpazoBaHus — BEIPAXKCHHIH,
coIepamMux  AeHCTBHTENBHEIS
H@cia, B TOM 4YHCIE KOPHHE
HaTypallbHBIX CTETICHEH;
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IIpeo6pazosanme 1 BEIIONHSTE CTAHAAPTHEIE
TIPOM3BeIeHTH TOK/IECTBEHHEIE TpeoOpa30Banns
TPUTOHOMETPHUSCKIX HpPPaIIOHAIPHEIX BEIPAKSHHH;
ymremi B cymmy OBTRJIETh OCHOBHBIME THIEMH

3akpermnenue Inpeobpazopanuit | 1 HPPalFOHATEHEX,  CTCICHHEIX
[POU3BE/ICHIUH YpABHSHHM 1 HEPABCHCTB H
TPUTCHOMCTPHHECKHAX CT@HIAPTHEIMH = METOLAMH UK
byHKIHH B CymMMYy pemieHE# ¥ TPHMEHETh WX TIPH

Koumponwsnas paboma Ned 1 PEINEHHY 337124,

T'mapa 4: 115 BIANETL IIOHATHEM CTEICHHAS
TPUIOHOMETPHUYECK (YEKIES; CTPOWTE ce rpadmk
HE  YPABHEHUA W YMETh  YIPAMEHSTh  CBOMCTBA
HEPABEHCTBA CTENCHROH QysKIHH IpH
YpagHeHHE COs X = b 1 PEIICHHAHY 337124,

Pemernne ypa:BHBHHﬁ cosx=458|1 TePEBOMETS TPATYCHEE MEpHi
YpapHCHRe Sin x = bu - 1 YIJIOB B pajganHble ¥ HaobopoT;
Pemerne ypasaerat sinx =5 | 1 CTPOHTE MFCHOBYIO OKDYXKHOCTE
Ypapmenugtgx =buctgx=»5 | 1 Ha KOOPJMHATHON IITOCKOCTH;
Oymxnem y = arecos x, y = | | OTKIA/(GIBATE  HA  YHCJIOBOM
arcsinx, y = arctg x u y = arcclg OKPYKHOCTH 3HAYEHES
2 DE3IATHEIX YIIIOB;

3akperuieHue obparaex | 1 — — METY
AT MO LSO JIEKApTOREIMA  KOODIHHATAME |
bymrrui KPHMBOIMHEHRHON  KOOpAHHATOM
TprroHoMeTpudecKue 1 TOYKH HA YRCIOBOH OKPYKHOCTH;
ypaBHEHHA, CBOAfOIHECA K | OLIEPHPOBATH TEPMHHEMHA: CHHEYC,
aNre0panIecKuM KOCHHYC, TaHTEHC, KOTAHTEeHC,

Omuoponmeie 1 apKCHHYC, . APKKOCHHYC,
TPHI'OHOMETPHICCKHE apKTaHI€HC, ApKKOTAHTSHC;
YPaBHCHHUA IpUMEHATE CBOHCTBA CHHYycCa,

Peritenvie OFHOPOIHBIX | 1 KOCHHYCA, TaHTEHCE H
TPHIOHOMCTPHYCCKHX KOTAHTCHCA: 3HAKH 10 YSTBEPTAM,
YpAaBHCHHH ' COXpaHeHHe  3HAUeHHI  IIpH

JIBa OCHOBHBIX MeTO/a pernerus | 1 H3MEHEHWH yria #Ha 1eNoe THCIo
TPHATOHOMETPHICCKHX 0D0pOTOB, HETHOCTL KOCHHYCA H
ypaBHeHui HEUCTHOCTH CHHYCA, TAHICHCA H

Pemmenue TpuroromMeTpryecknx | 1 KOTAHTSHCA,

VpaBHEHHH OLpEeNeNdTh 3Ha9eHHE CHHyCa,

METOJIOM  BBEJIEHHd  HOBOH KOCHHYCHd, TAHT€H A H KOTaHTeH a
TepeMerHoM YTJI0B Ha YHCIOBOH OKPYKHOCTH;

H  METOIOM PAIOMEHHT H paboTats c Tabumeit
MHOXKUTEIH TPHUTOHOMETPHICCKIX (HOPMYT;

Pemenue npocrefmmax | 1 IOHHMATE CYIMHOCTB, 3aIIMCh H
TPHIOCHOMETPHICCKHUX IpHMeHeHne hopmyn
HEPABEHCTR IPHBETSHHS;

3akperieHue pernennd | 1 BIAHETH TIOHSTHAMH
TPUTOHOMETPHIECKIK TPHTOHOMETpUIeckne (HyHKIuy:
HEPABEHCTB y=sinx,y=cosx,y =1gx,y = clg

Konmponvnaa paboma Xeb 1 ; CTPOMTL MX IpaduK;l B yMETh
I'naga 5: IPOU3BOJHAA | 26 IPUMEHATD CBOHCTBA
1 EE DIPUMEHEHUE




[TpepcraBnenue o Npelene
(hVHKITHH B TOTKE

IIpencrasinenne 0
HEIPEPRIBHOCTH (QYHKIHY B
TOUKE

3agaun 0 MTHOBEHHOM CKOPOCTH
H KacarempHOH K Ipadmky
byHKIHA

OupeaencHue NPOR3BOHON

Gopmyiet G depeHIpoBaHTs

Birmmcnenwe MpOM3BOIHEIX C
TIOMOTIIBI) bopmyn
(g epeHIEpoBanHst

Ipasuna muddepermuporanns

Ilndbdepennupopanne CIOXKHOH
(pyHKOHHE

Pemenme ynpaxaeHui

YpapHeHEe  KacaTelbHOH K
rpaduKy DyHEKIIH

Cocraenerre ypaBHEHNA
KacatelbHOH K rpaduky

hyBKIEA

3axpeiicHue YpaBHEHHA
KacateNbHOE K rpadEKy

byaKIR

Konmponsnaa paboma No7

[Tpumenerre HpoH3BOIHOM IIA
HCCTICIOBARIST (QYHKIIHH

Hccnepopanme (yEKOMH Ha
MOHOTOHHOGTE

Toukn sKcTpeMyMa PYHEKITHE

Touxkn JKCTpeMYMad H HX
HaX0XICHHC

Viccnenmoparme Gymxkimi  Ha
SKCTPEMYMEL

Haxoxznerue Hanbonpliero u
HARMEHBITETO 3HaYCHHH
HempepheBHON  QyHKIMM Ha
TIPOMEIKYTKE

IlpaxTAKyM Ha HAXOXKIECHHE
HauOONBIIEr0 H HAUMEHBIIETO

3HATEHHH HeIIpepBIBHON
$VHKIIFY HA IPOMEXYTKE
Pemenne 3azad Ha

HAXOXKICHHE HaubOJBMAX o
HANMEHLIINX 3HATSHUH

ITocrpoeEme rpadhuKoB

TpPHTOHOMETpHYeckuX (VEKIHEH
IIPH PelIeHyH 3a71ad;
IPEMEHATE QOPMYITEI CHIOMKESHUT

pu peoOpasoBaHun
TPHTOHOMETPHISCKIX '
BRIpaXenmii;

IPUMEHATE (HOPMYIEL ABOHHEOTO
apryMeHTa B pabore ¢
TPHATOHOMETPHIECKAMH
BEIPAKEHISIMI;

TIPHMEHSTE (hOPMYITBI ITOHAKEHHS
CTEIICHU B pabote c
TPUTOHOMETPHYCCKIAMHE
BEIPEIKCHPAMI;
peoHpazoBEBAaTh CYMMEI
TPHUTOHOMETPHHIECKHX QYyHKIHI B
TIPOF3BEIEHIS;
peodpasoBEBaTh IPOR3BEICHUA
TpUroHOMeTpHYecKux $YHKIHA B
CYMMET,

mpeobpasoBEBATE  BEIPAKCHHA

Asinx + Bcosx K BHUIY
Csin(x+1);

IpaBHIBHO HAXOOUTL 3HAYCHHS
apKCHEYCOR, aPKKOCHHYCOB,

APKTAHTEeHCOB M ApKKOTAHICHCOB
qHCcel, '
OIPHMEHATE  COOTBETCTBYIOINIE
(OPMYNEI PEIIeHHS NPOCTEAIHX
TPATCHOMETPHICCKHEX
YpaBHGHMIA;

BRISIBIIATE CPENH  HPOCTEHIMMX
TPATOHOMETPHYECKHX YPABHCHHH
HACTHEBIE CTYYdH,

IPUMEHATh K Pa3IAIHEIM
TPETOHOMETPHISCKEM
YPaBHCHHAM OIIPEACIACHHEIE

METOIbl HX PEUICHHS: BBEACHHE
HOBOHY IIepeMeHHCH, pPasiIoXcHUe
Ha MHOKHTESIIH, BBEJIEHHE
BCIIOMOTATENEHOTO apTyMEHTa;
permaTs OJIHOPO/HELE
TPATOHOMETPHUECKHE YPaBHESHUA
Pa3AUTHEIX CTEIICHEH,

BIIAZETH TOHATHIMH!
Tpor3BOAHAS GYHKIHH B TOUKE,
TTPOM3BONHAS (DYHKIHH;
BEIYACIATE TPOHU3BO/IHEIE

byt QIEMEHTAPHEX (yOxmmi w X
Uccaeposanme ¢yuxoud KOMOHHAIIH;

ITOCTPOCHHE rpaduxa

byaxoun
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Cesse,  Mexny  rpadmkxom | 1 IPHMEHATh TIpaRHIa
byHKITAR H rpadhuKoM muihhepeHIMpoBanys (Y HKII;
TEOA3ZBOHON NaHHOH TTOIIE30BAThCH dopmynoit
hyHKIIHA ' BEIIHCIEHES TTPOM3BOHOH
[Mprmenerne BTOpoi | 1 CIOXHOM QyHKIHH;
TIPOM3BOHOM LIpH IPAMEHSTh TCOMCTPHYCCKHM W
HCCIIGHOBAHNN QYHKIAH drrgeckuit ' CMBICITBI
Konmponsnaa paboma Ne8 1 TPOH3BOJHON Ha IPAaKTHKES;
NNIOBTOPEHHAE 3 HCCIIEI0BATh (dyHKIIEH Ha
TTorTOpEeENE yaedrorq 1 MOHOTOHHOCTB K SKCTPEMYMEL,
MaTepuana 1o TEME: CIPOHTH IPAQHEKYA H IIPAMEHSTH K
«IIpeobpazopanne PENISHHIO 38/a4, B TOM YHCJIE C
TPHCOHOMETPRHECKEX IapaMeTPOM,
BBIPAKCHAHR » BIIATIETE TIOHATHEM KACATCIHLHAT K
TlorropeHne yuebnorq 1 rpaduky QyHKUHH H  yMOTH
MaTepHala 110 TeMe NpHMEHATE €I0 IPpH PEIICHHIA
«lIpoussomaasy 3agad.
JaKMIOIHTENEHEI YPOK 1
10 kmace
Monyas «[eoMeTpHI»
Koa- | OcnosaLIe BHALI | OcHOBHBIE
T EO NeATelbHOCTH YYAMMXCS HA | HATIPABJIEBHHA
eMa pasjelia, ypoka
qaC0B | YPOKe BOCHHATATEILHEIE
padoThI
I'maea 1: BBEJIEHHE B |8 MOHAMATE 3HadcHEe reomeTpuw | 1,2,3,4,5,60,7
CTEPEOMETPHIO : s permieHus 3aJIAY,
Ocnosnanre ' monsaTHa | 1 BOZHWKAKIINX B TEOPHE H B
CTEPEOMETPHHI TpaKTHEE; IMHPOTY IPHMEHEHHS
AKCHOMEI CTEPEOMETPHHE 1 TCOMETPEYecKAX  3HAHMHE K
CaencTRua H3 axcHoM | 1 agamM3y H  HCCICIOBAHHIO
CTEPEOMETPHHA PEAIEHEIX TIPEAMETOR K ABJICHHUH
[IpuMeHeHAE axeuoM | 1 B [IpHPOJAE B 0OIIEeCTBE;
CTEPEOMETPHH H HX cﬂeﬂCTBKﬁ IIOHEMATE 3Ha49eHKe [IPAaKTHKHR U
IIpocTpaHCTECHEHEIE QHTYPEL 1 BOIPOCOB,  BOSHHKAIOIHX B
HauanmsEele TpesicraBieHds o | 1 caMolt TEOMETPHH, s
MHOTOTPaHHUKEX $opMupoBaEHET  H PAsBREAA
MeTox ceueHui 1 TeOMSTPHH KaK MaTeMaTHYeCKCH
Conmponsnaa paboma Nl 1 FLEYICH;
T'maga 2: 1 15 UMETH MIPCACTABIICHIA 0
HAPAJLIEJLHOCTS B BO3MOMXHOCTH I'COMCTPHH LT
MPOCTPAHCTBE onEcanudg  CBOMCTE  PEAJIEHBIX
[lapannensHele  OpaMble B | 1 UpSiMsaol H HX BIGHMEGRO
[POCTPAHCTEE PAacIIOIIOKEHH;
[ ——————— | OCO3HaBATE POJH AKCHOMATHKH B
IPOCTPAECTEE TEOMETPHH, BO3MOKHOCTE
BsammuOe pacmonoxeHre JBYX | I UOGIPOCHAL  TEOMEIRHHECHEE
ITPSIMBIX B NPOCTPAHCTBE TEOpHH Ha aKCHOMATHYECKOH
= OCHOBE; 3HAYEHUE AKCHOMATHKH
[MapamnensroCTs npsMol 1 | 1

IIIOCKOCTH
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[Tpusraku APAINEeAbHOCTH
IPAMOR W TUIOCKOCTH

Pemenne 3zamas mo Teme: |1
«[JapamnensHocTe HOpsMOH H
IJIOCKOCTH»

Pemenmne yupaxHenni 1
IMapaiiensHEle TTOCKOCTH 1
IlpasEax nmapamiensHOCTH IBYX | 1
HIOCKOCTER

CaoiicTBa mapaUienbHEIX | |
INIOCKOCTEH

Ipeobpazoranre Quryp B |1
IPOCTPAHCTBE

Buner  npeobpasopammit B | 1
POCTPAHCTBRE

IMTapannensuoe npoexruposanse | 1
CroifcTra TapamiersHoro | 1
TPOEKTHPOBAHIS

Konumponsvuaa paboma Ne2 1
I'nasa 3: |26
NEPNTEHJIUKYJAPHOCTD

B HPOCTPAHCTBE

Y¥ron MexLy OpaMEIME B | 1
POCTPAHCTBE
INepreRuKyIIpHEIS IpiMEIEe B | 1
IPOCTPAHCTRE
MepuenaukyrspHocTs npamoi v | 1
ILIOCKOCTH

ITpuzHaK TepHeHUKYIIpHOCTY | |
TPIMOH H IIIOCKOCTH

Pemernme 3zamanu mo Teme: |
«] [epIEHARKYISPROCTE HPAMOH

H INIOCKOCTHY

TeprienAuKynsp U HAKIOHHAS 1
Paccrosrame ot Toukm mo |1
TIIOCKOCTH

Paccrogame or mpsmo#  go | 1
IapalIeabHOH TIOCKOCTH
Paccrogame  mexny  OByMA | ]
TAPATIETEHEIME IIOCKOCTH
Teopema 0 Tpéx | 1
TIEPICHIUKYIAPAx

Teopema 0 Tpex | 1
NePHICHIUKYIIPax

Pemennme 3amaw  mo  Teme: | 1
«Teopama 0 TpEx
TIePICHIAKYIAPaX »

Pemenne yopaxaeHnH 1
Koumponosnaa paboma Ne3 1

JUISL IpYTHX oDnactelt 2HAHES A
IUTA IIPaKTHKH,

pa3EaTh TpeboBarmsd,
IIPeABABISEMEIE - K
J0Ka3aTeNbCTBAM B TCOMETPHH,
anrebpe, €CTeCTBEHHEIX,

COITMATPHO—3KOHOMHEYESCKHX U
TYMAHATAPHEIX ~ HaykaX, Ha
[IPAKTHKE;

HACCTIENORATh TepTeKH, BIITIOIad
xomOuHanwe QUryp, HEBRIEKaTh,
HHTePIpPETEPORATE H
IpeobpazoBRLBATE
HEGOPMAITUID, IPENCTABISHEYIO
Ha YepPTeRaX;

permaThb 3aAa4n
TEOMETPHIECKOTO CONSPKAHMAS,
B TOM 9HCIIC B CHTYallHIX, KOTa
ANTOPATM PEIICHUA HE CIEIyeT
SBHO H3 YCIOBH®, BEIIQIHATEH
HeOOXOIMMEIE  JUISL  DEIIeHHs

3amatTH JOIOOHNHHTENBHBIC
OCTPOCHHKA, HCCIC/10BaTh
BO3MOXKHOCTDL TIPHMCHCHHA L

TeopeM ¥ GopMys I peleHus
3a7a4;

yMeTh  (QOpMYyIHpOBATE  H
JIOKA3EIBATE  TEOMETPHYECKHE
YTBEDKICHHE,

HMETh  NPEINCTaBACHHA 00
aKCHOMAX ~ CTEPEOMETPHH  H
CNEJICTRESIX W3 HHX U YMETh
NPAMEHATD WX IPH pEHICHHH
3anad;

HMETH TIpeICTABICH S 0
CKPEIHBAIMXCA  [IPIMBIL B
TIPOCTPAHCTBE H YMETh HAXOAHTE
YTOI H PAacCTOAHMIE MEKITY HAMH;
IPEMEHATE TEOPEMEI 0
MapajIensHOCTH  TPSIMBIX  H
MIIOCKOCTEH B IPOCTPAHCTBE IIPH
PeIIeHAH 38/1a4;

YMETh IIPEMCHATE HapajlielbHoe

[IPOEKTUPOBAHES bLui |
H306paKeHna Huryp;
YMETh [IPAMEHATE

NePUSHARKYIAPHOCTH IPAMOH H
IJIOCKOCTH UPH PEIIeHTH 3a1ad,

BII&ICTE IMOHATHAMHA
OPTOICHAIEHOE

25




Yrom wMexagy — OpsMoR |
HIOCKOCTBIO

Pernenue zaxaqg o teme: «Yroa | 1
MEKIY IPSAMOH H ITOCKOCTRION
Pemrerne yopakaeHUH 1
JIByTpasREI yron 1
3aKperuIeHue nossTHs | 1
JIBYTPAHEOTO YA

VT0I MeXOY IIOCKOCTIMHA 1
Pemenme 3amaw  mo  Teme: | 1
«JByrpassasii yrony
[TeprneHaMKyIapHeIEe IIOCKOCTH | 1
[IpusHaK LepreHIuKyIIprocTH | 1
TUIOCKOCTEH

CroiicTBa IEPICHARKYAIPHOCTH | 1
TIOCKOCTER

[Inomans oprororansHOH | 1
TPOEKIIH MHOTOYTIIEHUKA
Koumponvraa paboma Ned 1
I'maga 4: | 15
MHOT'O'PAHHIKH

IlongaTHe MEHOTOIPAHHKKS 1
IIpmama 1
[Inomans Boxonoif | 1
TIOBEPXHOCTH TIPHE3MEL

Pemenpe  3amaw mo  Teme: | 1
«IIpazman

[TpsMoyTONEHEH 1
TapaUIeIenHIe

Ceroticrea mearoranei |1
[IapaJiIeaeH e 1a

Teopema ITedaropa B |1
ITPOCTPAHCTRE

HupaMuna 1
IIpasmirpras nrpaMaza 1
TInomans Bokosoi | 1
TIOBEPXHOCTH TIpaBUIBHOR
TTHPAMELIEI

Pemmerwe  zamaa mo Teme: | 1
«IupaMuma» -

Pemenme 3ajag  1mo  Teme: | |
«lImpamugay

YceueHHas THpaMHLa 1
[Tnomans foxogoi | 1
TOBEPXHOCTH HIpaBHIBHOH
yeegeHHOoH MUpaMEIEL
Koumponsraa paboma Ne5 1
HUTOI'OBOE NIOBTOPEHUE | 4

KYPCA TEOMETPHUH 10
KJIIACCA

TIPOEKTHPOBAHNE, HAKIOHHEIE H
HX TIPOEKIHH, YMETE IPAMEHATE
TEopeMy 0 Tpex
HEPUSHIMKYIAPAX [IPH PELHSHIH
3a7ad;

BRIIAAETE MOHSATHAMH PACCTOAHEE

MEXIY purypamu B
IPOCTPAHCTRE, o6t
TIepICHIRKYITIP IBYX

CKPCMIPRAIOIMAXCH  TIPIMBIX  H
yMETh [PUMEHATE HX IpH
PEINeHHN 3a1a4;

BIANETH TOHATHEM YOI MEXKIY
TpsaMoH H IDIOCKOCTBIO U YMETE
HPUMEHATE €T0 IPH PEMmEeHHN
3ayaq; '

BI4IETH TOHATHIMH
IBYIpaEHBIA yroNi, YIol MEXIOY
IIIOCKOCTSIMH,
TICPIEHTAKYISPHEE  [TNOCKOCTH
W yMeTh IpPHMEHATE HX IPH
PEINCHEH 34744, :
BIIANIETh TOHSITHAMEA
KacareILHEIG IpsMBbIe u
TIOCKOCTH W YMEThE TIPHMEHATE
WX TIPA PETIeHUH 3a0ad;
pacriosEaBaTk Ha Yeprexax H
MOJENAX MpAMCH H HAKIOHHBLA
MapaJUleneranes, OIpaMyR> H
HAKJIOHHYIC IIPH3MEL, IINPaMHELY,
YCEUCHHYIO OHPAMHELY,
IPaBHRILHYIO TpH3MY H
OEPaMEy; COOTHOCHTH  JTH
TpeXMepHble OOBEKTHI © HX
OTIHCAHHAME, H300pasKeHHAMH
m300paXKaATE mpsivoi H
HaKJIOHHBEIH  HapalUleleIinge,
IPSMYI0 U HAKJIOHHYIO MPHU3IMEL,
HUPaMHAY, YCEUSHHYIO
IHMPaMULY, IPABHIBHYIO IIPH3MY
¥ TUPAMELY;

CTPOHTEL CEUYEHHS NOpPAMOIO H
HAKJIOHHOI'O NApPATIeIEIHIIEAOR,
upAMOY X HAKIOHHOW IpH3M,
HpaMHEIE], YCEUCHHOK
[IHPaME/IEL, TPaBHIBHOH IPH3MEL
¥ ITAPAMHE/IB;

pasmMYaTE H  QHAIH3HPOBATb
B3aEMI0E pacTmoIoKeHne
OCHOBHEIX MHOTOTPaHHHKOB 3B
ITPOCTPAHCTRE;
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HOBTOpGH]’Ie W CHCTEMAaTH3aIEg

1 BEIMHCIISTE MIoImagE
yIeOHOTO MaTepHana II0 TeMe: TIOBEPXHOCTH IIPIMOTO H
«IlapamTensHOCTE HPAMBEIX  H HAKIOHHOTO TARANICTETHIIEOR;
TIIOCKOCTEH Y BEIUHC/IATE TIAQINANTE
TTosTOperne U cHeTeMaTH3awmA | 1 TIOBEPXHOCTH TIPH3MET;
yueOHOTO MaTepHala II0 TeMe: BEIYHCIISTh II0INAJTH
«ITepueHnuKyIBIPHOCTE IPAMEIX TOBEPXHOCTH  HHPAMHIABL H
H IIOCKOCTCH» YCeUeHHON MHUpaMALIEL,
HOBTOpeHHe H cHcTeMaTH3amug | 1 HMETE IPCACTARIICHHL O TCOPEME
y2eOHOTO MaTepyala [0 TEME: Oitnepa, MPABHJIbHBIX
«ILtomams [IOBEPXHOCTH MHOTOTPAHERKAX;
MHOTOTPaHHUKOB» CTPOUTH CEUSHHS
Obobmaromuruit ypok 1 MHOTOTPAHHHKOB c
MCIIONL30BANHEM  PAsIHUHLIX
METOJIOB, B TOM HHCIIE ¥ MeToZa
CTENIOB, '
11 xmace

MDJIYJIB «Anreﬁpa B Ha9aAaa MaTeMaTHIECKOro aHAJIH3a»

Kon- | OcHoBHEIe BHAEI | OcHOBHBIE
T BO MeATETLHOCTH y9almuxcss HA | HaApaBJIeHHSs
eMa pasjgena, ypoka
qacoB | ypoxe BOCHHTATEILHEIC
padoThi
MOBTOPEHNAE 3 OcosHaeath spauenne | 1,2,3,4,5,6,7
MATEPHAJIA 10 KJIACCA MaTeMaTHYeCKOH  HAyKH  JUId
[TosTopenue yueOHOTO | 1 PeImerya 33134, BOZHUKAIOTIK B
Marepuaia mo TeMe: «Kopers n- TEOPHH ¥ B MPaKTHAKE; TAPOTY ¥
Ol CTEIEHIY B TO K€ BPeMs OTPaHNYeHHOCTh
IlosTOpenue yuebnoro | 1 OpHMEHEHENS MAaTEMaTHYECKHUX
MaTepHana o TEME: METOIOB K aHAIH3Y !
« T pHTOHOMETPHL) HACCIEAOBAHMIO TIPONECcCOB H
ITosTOpenHne yuebroro | 1 ABRICHUH B IpHpOJIE 1 obmecTae;
MaTepHaTa o TeMe: HAa OCHOBE MATEMaTHYECKHX
«lipomnssonasy 32KOHOMEpPHOCTEH B 'IIPHDPOJE
Tinasa 1: | 28 XapaKTepH30BATE  KPacoTy H
TIOKA3ATEJBHASA " COBEPIIEHCTBO  OKPYKAFOIETO
JJOTAPHOMHUYECKAS MHpa 7 IPOM3BEICHAH
OYHKNAAR HCKYCCTRA;
HoraTre mToxazarensgol | 1 OCO3HABATE 3HAHSHHE IIPAKTHRKH
OYHKITHH H BOHPOCOB, BOZHHUKAWOIHX B
CBOHCTRA " rpadux | 1 camoi MaTeMATHKE, ALt
IIOKA3aTeNBHON QYHKIIHH (hopmupoBaHK _ B PasBHTHA
b eITERAE YIIPAKHEHHE 1 MaTeMaTHICCKOH HayKH;
Cmapmosslii Kowmpoats 1 HELUPMIO ResEMIMd  Lenliud
TorsiTHE HOKa3aTesHoro | 1 fLiot CO3MaHHS
ypaBHeHw MATCMATHYECKOTO aHaM3a,
BE1j(5] TOKARATENEHEX YpapHeEn | | VCOSHARRID  ShaHCHES  HJIGH,
To—— ———— METOIOB H Pe3yNbTATOR aNreOpE!
yparHensit ¥ MaTeMaTHIeCKOT0 aHall3a Jurs
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OTIPEeOeJCHHOTO HHTCTPaIA

Tossrrae noxasarensHore | 1
HEPaBeHCTRA
Bupnsl ' IOKa3aTeaLHEIX | 1
HEPABCHCTB
Pemenne TI0KAzaTeNbHEIX | |
HEPABEHCTB
Koumponsnaa padoma Nl 1
lonsTHe noraprdma i
DcHOBHOE norapudmirgeckoe | 1
TOXKIIECTBO
DCHOBHEIC norapudmuteckne | 1
dhopMyEL
SINCHHE YIPaKHEeHHH 1
QyHKIHS y=log,x, et|l
CBOMCTBA H TpaduK
locTpocHue rpadukos | 1
jorapapMHIeckux (YEKIHH
'paduueckoe pemerue | 1
norapuMHUSCKHX YpaBHeHHH
lonarue norapugmageckoro | 1
ypaBHEHHL
311TEI norapahMeEgecknx | 1
ypaBHEHUH ‘
eTCHHE morapudmurgecknx | 1
ypapHeHuH
[lorsrTie norapudMugeckoro | 1
HEpaBEHCTRA
B kD - norapubMEIecKnx | 1
HEPABEHCTE
PeIIICHHE norapudmmecknx | 1
HEPABEHCTB
Uueno e. Oymxnus y=e*, ee | 1
cBoOifCcTRE, rpaduxk,
IudpdepeHIIpOBAHHE
daTypaibHEIE NOTapH(MEL 1
DyEkmmg y=In X, ee cpoiictna,
rpaduk, TARMGEpeHIHPOBAHEE
leIIeHIE YIPLKHSHKER 1
Konmponvnan padoma No2 1
I'naga 2: HHTEI'PAJI W ET'O | 11
MPUMEHEHHE
Dipeneenne nepsoobpasHoi 1
PerIene YIpaKHeHIH 1
IpaBmna Haxoxerus | 1
epBOOOPasHEIX
HeompemeneHARIH HETerpal 1
leITeHAe YIPAKHEERH 1
aJlaud, NPHBOAAIINE K MOHATHIO | 1

TIOCTPOCHHA Mopeneit PEaILHEBIX

IIPOIIECCOB H CUTyanui;
YHHEBEPCAJILHEIH xapaxrep
3aKOHOB JTOTHKH Mare-
MaTHYCCKHAX DaccymaeHul, ux
TPUMEHAMOCTh BO BCEX
obmacTax YeMOBEICCKOH
JIESTEIIEHOCTH,

IIOHAMATE pazianume

TpeboBaEui, TpedpABIIEMEIX K
/IOKA3aTeTLCTBAM B MATEMATHKE,
CCTECTBEHHBIX, COITHAIBHO—~
SKOHOMHYECKHX u
I'YMAHATEPHLIX ~ HaykKaX, Ha
LIPAKTHKE;

pAa3sBHBATE [PENCTABIEHHE O
BEPOATHOCTHOM XapaxTepe
PA3MYHBIX ~ IIPOHECCOB |
3aKOHOMEPHOCTEHR
OKPYIKAIOIIET0 MUPa;
HCTIOTR30BATE OCHOBHEIE MCTOTHI

IOKAa3aTelhCTRA, TIPOBOMTH
JIOKA3aTENBCTBO M BBIIOIHATE
OIIPOBEPIKEHHE,

IPUMEHATh OCHOBHBIC METOHEBI
permenss MATeMATHISCKHX
3amad;

IIPHMEHAITE HpOCTeHIIHE
NporpaMMEEIE  CpefcTBa  H
SIEKTPOHHO~

| KOMMYHHKAIMOEHEIC  CHCTCMBL

TPH pellieHAH MaTeMaTHIeCKHX
34741,

MOTL30RATECS TPAKIATHEIV
MPOIPAMMAMA 1 HPOTPAMMAMH
CHMBONIGHBIX BEUKHCACHHUH s
HCCHCIOBAHMS MaTeMaTHISCKHX
0OTEKTOB,

| mMeTE OpeACTaBACHNC O BKIIA/IS

BLIJAIOMMAXCH MATEMATHKOE B
pasBHTHE HAYKH;

TIOAMMATh PO MATeMaTHKH B
passutin Poceny;

CcBOOOJTHO OTIEPHPOBATE
TOHATHAMH: ypaBHEHIE,
HEPABEHCTBO,  PABHOCHJIBHBIE
VPABHCGHUS H  HEPABEHCTBA,
VpaBHEHHE, SBJISIOIEECS

CCHCTBHEM APYIOT0 YPABHEHH,
YPaBHEHM:, DaBHOCHIGHEIE Ua
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lonsTre OIIPEIEIEHHOTO
HHTErpaia

Dopmyna Herorona-Jlehbnna

BEIapCIIeEne HJIOlI[&)IGﬁ TLTIQCKHX
duryp '

TTOMOIILID OTIPEACIICHHOTO
WHTETDAIA

Brermcenenne 00LEMOB Tel

Cormponvrns paboma Ne3

I'maga 3: 2JIEMEHTLI
KOMBHHATOPHKH.
BUHOM HBIOTOHA

12

VeToxn MareMaTHUeCcKoH
MHIEYKIHAA

'eTIeHHe YIPaKHeHTH

lepecTarorky

P A3MEITCHHIS

PopmyIEr BETYHCTCHUS
KOJTHYECTBA TIEPECTAHOBOK W

it |t | =t | —

pasMeIIeHuH ‘
Couetanmns (xomOuHamam)

PopMmyna BEIMHUCIEEHA
KOJHYeCcTBA COUeTaHUH

CIICHHUE YIPAKHESHAH

Popmyia Suaoma HeroTora

BETIHCIICHHEE OHHOMHAIEHEIX
k03P PHUIHEnRTOB

CsoitcTBo TpeyrompHuKa llackas

Konmpoieras paboma Ned

I'napa 4: BJIEMEHTI:I
TEOPHU BEPOATHOCTEH

lecoBMecTHLIE CODBITHS

lomonuenne coOpITH

Haxoxerne BepoOATHOCTEH
ODLeIHHEHHA U IepeceucHNus
NBYX COOBITHH

VY cmoRHAS BCPOATHOCTE

TesapucHMBIe COORTTHA

)ABHACHMEIC COORITHA

Haxoxmense

Hepecede s
coOBITHH

I

BEPOATHOCTH
HC3aBHCHMBIX

—l = =

Uxema beprynnmm

BEepOATHOCTE KOIIH9eCTRa
YCIEIMHBIX WCXOHOB B CXEMe
Beprym

Ciyqaifable BeJIITHERL

PacIIpeie/IeHHE BEPOATHOCTCH
coTyqaitHol BeIHIHHE]

viaTeMaTHUeCKOE OKITAHNAS

Conmponsran paboma No5

MHOJKECTBE, PaBHOCHNBHEIE
npeoSpazoBaHEs YPaBHEHH;
pemars pazHEE BHIH

YpaBHEHHH W HEPEABEHCTB H WX
CHCTEM;

OBIAEeTh OCHOBHBIME THIIAMY
HOKA3ATeNbHEX,
norapu(MIUeCKAX YpaBHEHHH 1
HEPABEHCTB M CTAHJAPTHBIME
METOIAMH WX pelleEHd X
IpEMEHAT, HX IpH pPEIICHHH
3aj1a4;

DOHMMATE CMBICIL TEOpPEM O
PABHOCHIIEHEIX "
HEPABHOCHIBHEIX
npeobpazoBaHKAX YPABHCHHH H
YMETE HX IOKa3bIBaTh;

BIaJETh METOHaMH  PEIICHHA
YpaBHCHHH, HEPaBEHCTB M MX
CHCTEM, YMETH BEIOHEPATH METOJ
perreHAs ¥ 0O0CHOBLIBATH CBOH
BEIOOD;

HCIOJB30BATE MeTox
HHTEPBATOB U1  PEIIeHHS
HEpPaBEHCTR, B TOM  HUHCIE
ApoOHO-paAITHOHATBHBIX "
BXJTIOYAFOIIIX B cedst
HppanHAoHANLHEIE BEIPAKEHH,;
pemars anre0papydecKre
YPaBHEHWUS W HEepaBeHCTBA H HX
CHCTEMBI ¢ [apaMeTpaMHu
arrebpangecKuM H
rpapEIeCKAM METOIAMH;
cBobomHe WCIOIB30BATE
TOX/ICCTBCHHEIC
npeoOpa3oBaHus IPH PEINeHHH
ypaBEeHHH " CHCTEM
YpaBHEHUIA,

BIaIETD TOHATHIMHA
MOKa3aTeIbHas bysKuEs,
9KCIIOHCHTA; CTpOHTD X
rpadKE W YMETH TPHMEHATEH
CROHCTBA [IOKA3aTEIHOH
(YEKIAY IpH perIeHHH 3a1a1;
BIAZIETH TIOHATHEM
morapudmMuucckas  QYHKITHS,
CTpOMTL €€ TpaduK H YMEThb
[IPHEMEHATH cBolicTBa
JOTAPEDMIIECKOH dhyERTIR
[IPH PENISHAH 33/1a49;
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[TOBTOPEHUE

35

ITorTOopeHne

MaTepHala II0 TeME:

| «lemeMocTs HATYpalbHBIX
THCED)

yueOHOTO

loBropenne yueOHOIO MaTEpHAIA
10 TeMe:
[IpA3HaKy AeTHMOCTHY 1

ToBTOpenwe yuebHOTO MaTeprana
o TEMeE:
Panmonan.urie 1ncma»

loBTopenye yueOHOTO MaTeprana
IO TeMe:

«JetcTaust HaT
PAIEOHATEHBIMA THCIIAMI

lorTOpeHHE yuebHOTO MaTepHaia
o Teme: «MHoxecTBay

TorTOpenTe yueOHOTO MaTepHaNa
10 TEME:
Oueparpe Hajl MHEOMKCCTBAMEY

TorTopenne yaeOEOro MaTepHALa
10 TEME!
TIpomopnuoHANEHBIE BETRIHHELY

loBTOpEeHUE yueGHOTO MaTepHala
110 TeME:
[IpoIeHTHEIE PAcIETHI»

loBTOpeHUE YIeOHOTO MaTepHana
o TeMe:

DAEeMEHTE] CTATHCTUKH U TEOPHH
BEPOATHOCTEH»

lopTopenune yueOHOre MaTeprana
IO TeMeE:!
PannonanbHEIE BRIPAKSHAA?

ToBTOpEeHEe yueDHOTO MaTepHaila
IC TEME!
PannoHaTbHEIE YPaBHEHHA»

ToBTOpenne yyeOHOTO MaTepHaiia
0 TeME:
CucTeMEl
YpaRHeHRH »

anredparyecKux

loBropenue y9e0HOTO MaTepHaa
IO TEME;

Uucnosele HEPABEHCTBA H HX
CBOHCTRAY

losropenue y9e0H0T0 MaTepHana
TIO TEME!

JlaHeliHple W KRAApATHIHEIC
HEpaBEHCTBa»

OPUMEHATEH OPH PELICHHUH 33184
peoOpa3zoBaHms] rpagrEKoB
dymsrom;

CTPOHTE TPaKH ¥ TPHMEHATE K
PEIIeHHIO 337134, B TOM HHCIIE C

mapaMeTpoM;
BIJIETE TOHATHIMHA
nepBoobpaznas hyHKIHS,

OIpEIEeNCHHEL HHTETPa;
opuMeHaTh TeopeMy Helorona—
JlehGrvra w ee cuencTBHS IS
pelucHHUS 381ad;

BJIQAETE OCHOBHBIMH TOHATHAME
KOMOHHATOPHKE W YMETh HX
TIPUMEHSTE TIPYU PEIeHNH 3a/1a4;

HMCTDL OPCACTAaBIICHHE ob
OCHOBAX TCOPHHA BEpOHTHOCTGﬁ;

OIIePHPOBATH TIOHSTHAMU:
qacTOTA u BEPOSTHOCTE
COOBITHA, cymMMa H

IPOM2ABSACHHEE  BEPOATHOCTEH,
BBEIUHCIATE
cOOLITAE HA OCHOBE TOACUCTA
YHCJIa UCX0M0B;
OTEPHPOBATE
ONUCATENEHBEIMHA
XapaKTEPHCTHKAME — YHCJIO0BOTO
Eabopa, IOHATHEM TeHEepaEHas
COBOKYIITHOCTL M BBIOOPKOH 13
HEe;

HMETE IpeAcTaBIeHHAS 0
JHCKPETHEIX H HEIPephIBHEIX

QCHOBHEIMH

CIIyYalHEIX BENHIHHAX H
pacTIpeaeneHuIx, 0
He3aBHCHMOCTH CIYJaHHEIX
BEITHYHH, '
HMETH HpeICTaBIeHEREe O
MATEMATHYSCKOM ONUNAHAA H
JHACTIEPCHHA Cy9SaliHBIX
BEIMYHH, -

AMETh OpeLCTaBICHHES o

COBMECTHBEIX  paclipeleIeHHIX
CIVYAHHEIX BEIHIHH,

TOHWMATh CYTh 3aK0Ha DONBIINX
UUCET W BRIDOPUYHOTOD METOHA
H3MEpPEHUs BEPOATHOCTEH;
HMeTh NPEICTARICHAS 0
HOPMAJIEHOM pacIpeNelleHnH H
npHEMepax HOPMANLHO
paclpefelleHHBIX  CIyYaHHEBIX
BEIIHYHH,

BCPOATHOCTH
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TorTOpEHEE YIeOHOIO MaTEPHAIA
o TeMe:
MeToa FHTEPBATIORY

lorTOpeHue yuebroro Marepuana
110 TeMe:
CrcreMpl HepaReHCTBY

lorTOpeHAE yuebHOTO MaTepHaIa
0 TeMe!
CTeIeRH 1 KOPHEY

Torropenue yuebEOr0 MaTepuana
TI0 TEME!
MppanuoHanbHEIE  yDaBHEHHI»

loBTOpenne yaebHOTO MaTepHana
II0 TEME!
WppauuonasHeie HepaBEHCTRBAY

lorTOoperne yaebHOro MaTepyana
10 TeMe:
DVHKIHH W FX CBOHCTRAY

loBTOpeHuE yuebHOTO MaTepHana
O TEME?
TIporpeccum»

lorTOpeHue yueOHOTO MaTepHana
IO TEME!
TpuronoMerpuuecckue

DYHKIR

loBTOpeHne yaebHOT0 MaTepHaa
o TeMe:

TpHroHOMETPHICCKHE
YpaBHEHHS X HEPaBEHCTRAY

[losropenue yuaeOHOro MaTepral
TI0 TeMe:
«IToxasarensras QyBEKIELY

[ToTOpeHue yuedHOr0 MaTepHan
0 TEME:

«Pemenne HOKa3aFCIbHELL
YPaBHEHHH Y

IMoBTOperue yaebHoro Marepran
110 TEME:
«Pemenwne TIOKa3aTeIbHEL
HEPaBCHCTBY

[TorsTOpenue yueOHOrO MaTCpHaT
110 TCME!
«Jlorapudmuueckas QYHKIHI»

IloeTopenne yaefHOrO MaTepUAT
O TeMe:

«Pemenue orapadMuIecK
YPaRHEHHH»

MosTtopenwe yaebuoro MaTepHay

II0 TEME!

MMETh Tpe/ICTARIICHIE 0
KOppenalmn CITyIafHEIX
BEILHUHH;

pernaTk pasHbIe 3a7aun

TOBEIMIEHHON TPYIHOCTH;
aHAIH3HPOBATE YCIOBHE 3a0adH,
BHIORPATs ONTEMAIEHEI METON
PeIeHud 3alaui, paccMaTpHuBai
pa3ﬂI/I‘{HBIG METOAbI;

CTPOHTB MOIOEHbL pemeHm{
3a0a9%, HPOBOTHTE
JNOKA3ATCNBELIC  PACCYMJICHHS
HpH PCIICHWH 38/1d4H ]

pemmaTth 3amavy, Tpedylommpe
nepeGopa BApHAHTOB, IPOBCPKH
YCIOBHE, BEIDOPA ONTHMANBHOTO
peBYJTbTE.Ta;

aHaJIHSHpOBaTB %%
HHTEPIPETHPOBATE [OIYICHIEIE
pEINeHHa B KOHTEKCTE YCIOBHS
3aga9H, BLI6HpaTB PpeneHNnd, He
MPOTHROPEYUAITHE KOHTEKCTY,
OEPCBOJHTE  UPE  PEIHCHHEK
sayag WEGOPMAIEIO M3 ONHOHN
dhopmrr  3ammcH B PYTYIO,
HCIIONB3YS TPU HeoGXOTHMOCTH
cxemsl, Tabmunel, rpadHky,
AT PAMMEL
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Koumponvraa paboma Nol

«Pemenne Jorapr(MHIYCCKH]
HEPaBEHCTB Y
Hmozosan Konmponovnan | 2
paboma ‘
(IIpomexcymounan
AMmecmayiin)
IlosTropenue yuebHoro Matepnan; 1
II0 TeME:
«[Ipon3BoaHas U e€ IpUMEHCHHE
[osTopenue yaebHoro Martepnan; 1
II0 TeMe:
«HeompeneneHHbt HHTErpa»
IToBTopenne yuebHOTO MaTEpHAI
10 TEME!
«OnpenencHHEIH HHTEIPAI
SaKIIOIATENBHEH YPOK 1
11 xiaace
Moayas «eomeTpasD
Koa- | OcHoBHEIe BHILI | OCHOBHEIE
BO HeATEILHOCTH YYAINNXCH Ha | HAPaBJIeHHA
Tema pasaena, ypoka
9aC0B | YPOKe BOCHATATENLHEIE
‘ paboTel
Taaea I: KOOPAUHATEI M | 16 [IOHUMATE 3HaUcHHe reomerpuu | 1,2,3,4,5,6,7
BEKTOPEI B JULSL DPelICHAS 3444,
HPOCTPAHCTBE BOZHHKAIOINWX B TEOPHH H B
JlexapToBbl KOOPAMHATEL TOUKH | 1 IIPaKTUKE; TMPOTY NIPUMEHEHHH
B IIPOCTPAHCTRE IreoOMeTpHYecKHX  3HaHdd K
Ipocreitume 3312491 Bl AHAIN3Y M HCCNEIOBAHHIO
KOOPJHHATAX: paccToAHHe peaNbHBIX IPEAMETOB 1 BJIEHUH
MEXKIYy OBYMA TOYKAMH W B IPHEpOIE H 00ImecTBe;
KOOPIAMHATE] CEPEeIUHE] 0Tpe3ka LIOHVMATE 3HAYCHHUE IPAKTAKA K
Ilomsue BekTopa. PaeeHctBo | 1 BOIPOCOB,  BO3BHHKAIOIIUX B
| BEKTOPOB camMoH T'eOMETPHH, it
Kooparrars! BexTopa 1 hopMHpOBAHUA W  DPASBHTHA
Croxeone " BEmHTanue | | TCOMCTPHH KaK MaTeMaTHUYCCKOR
BEKTOPOB HayxH,;
{IpOTHROTIONOXHEIE BEKTOPEL 1 HMETH IpeACTABICHHUS 0
VMHoxkeHne BeKTopa Ha wieno | 1 BOSMOKHOCTH TCOMCTPMM  JUIZ
| — 1 OTIMCAHHS CBOHCTE pealbHBIX
CBONCTEA [OMOTOTHN 1 OpeOMETOB H HX B3aHMHOTO
Yron Mexy BEKTOpaMH 1 PACLIOTOMEEA,
Cramsproe F— 0C03HABATE POJIb AKCHOMATHEH B
TEOMCTPHH; BO3MOXKHOCTE
BEKTOPOB :
MOCTPOCHUS  FEOMETPHUSCKHX
Brmmcnenwe  yrmoB  Mexay | 1 . .
TEOpHH HA AKCHOMATHYSCKOH
IPSIMBIMHE
OCHOBE; 3HAUEHHE AKCHOMAaTHKH
I'coMETPHUCCKOE MECTC TOueK | 1 o
JUIL JIpyrEx obnacred 3HAHEL K
[IPOCTpaHCTBa .
BrccexTop IBYTPAHHOIO yIild 1 FRL IPARTHIH,
v PA J i Pa3NHYaTE TpeGoBaRHs,
CKOCTH .
DABHEEHAG TLTO LPEAbsBIICMEIS K
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Timasa 2: TEJIA BPAIIIFHHUA | 29

TlonaTwe nmaAEAPa i

ITnomans nopepxaoctH | 1

OHIHHADPE

Pememme 337a9 mo  Teme: | 1

«JummHIp»

ITprsma, Bowcansas B TTHEIp | 1

Tlpuama, onucanHas oxono | 1

THITAHIPA

IlomsTHE KOHYCA 1

Inomaye mosepxrocTy Konyca | 1

Pemenre 33mag mo  Teme: | 1

«Komye»

VeeuéHHbI KORYC 1

Ilnemans 6oxosoit | 1

TOBEPXHOCTH YCEIEHHOTO

THITAHIPA

ITupamvuoa, BUECAEHAA B KOHYC | |

IMupamua, omwcaHHas oxomo | 1
| KOHyCa

Kombuaanmw KOHyCa u|l

MHPAMEIBI

Konmponornaa paboma No2 1

Cdepa m map 1

YpaBHeHHE cheprl 1

Bzammuoe pac  monoxemme | 1

chephl M IIOCKOCTHE

Kacatensnag miockocts K chepe | 1

Pemmemme 3amau mo  Teme: | 1

«Ciepa u map»

MBHOrorpaHHEKH, BIACAHHERE B | |

chepy

[Tpu3Ma, BmcanHEas B chepy

[Impamuga, Boucarsas 8 chepy

MHororpaggHKH,  ONHCAHHEIE

oxomo chepnr

[Tpusma, omAcamHas oxono | 1

ctheprl

Pemenwe 3amay  mo  Teme: | |

«MEOTOTPaHHKUKH, BITMCAHHBIE H

OITHCAHHEIE OKOIO cephly

BsaumMaOE pacmomoxenne | 1

ceps! B mpaMoi

Kombunampm  nmmweEapa  u | 1

cthepst

Kombunarmu xoryca i chepel | 1

Koumponvnan padoma Ne3 1

I'masa 3: OBBEMbI TEJ | 17

TIJIOINAJIb COEPBL

O6nEM Tena 1

OOBEM IPU3MBI 1

JIOKa3aTeNsCTBAM B TEOMETPHH,
anredpe,
COLHATBHO-SKOHOMEIECKAX H
TyMaHHTapHEIX ~ Haykax, ®a
IPAKTHKE;

BITAZIETE TCOMETPHICCKHMH
MOHSTHAMHU TP PCIICHAN 387124
H UPOBCACHHUH MaTEeMaTHICCKHX

pacCyXIcHHH;

CAMOCTOATENLHO
hopMynHpoRaTE  OIpeneNneHud
TEOMETPHYECKHX duryp,
BBIIBHIAThL THIOTE3E O HOBBIX
CBOICTRAX u OpH3HaKax

TeOMETPHUCCKHX  Quryp ®
0GOCHOBLIBATE WIIH OTIPOBECPTATE
ux, 0006111aTEL HIIH
KOHKPETH3APOBAaTh Pe3YIIbTaTh
HA HOBBIX Kiaccax (uryp,
TPOBORATE B HECIOMXHBIX
crygaix xnaccHbukaruo Quryp
TIO PARTAYHEM OCHOBAHHIM;
HCCICIOBATE YEPTEHKH, BRIIOUAT
KoMOuHanuH QUIYP, H3BICKATH,
HHTEPIPETHPOBATE : H
nupeobpa3oBEEBaTh
AHDOPMAIHIO, TIPES/ICTABICHHYIC
Ha UepTexRax;

pemaThb . 3ayaumd
TEOMETPHYESCKOTO COACPIKAHHAT,
B TOM UHCIE B CHTVAITHAX, KOIIa
ANTOPHTM PEHICHHS HE CASIyeT
SABHO H3 YCIIOBHA, BBIIOIHATEH
HeoOXonuMBle M pemIeHHd

3a0a94d JOIIOJTHATCIILHEIC
IIOCTPOCHHA, HCCIC0BaATh
BO3MOXHOCTE IPpBEMCHCHUL

TEOpeM M QOpMYJI UL PEIIeHHL
3a181;
yMeTE  (OPMYIHpOBATE = U

MOKa3BIBATL  TeOMeTpUdecKHe
YTBEPKICHIA,

BIIAHETH HOHATHASME BEKTOPHI H
HX KOOPARHATDE,;

YMETE BBEITONHATE OTIEPAallA HaX
BEKTOPAMH,;

HCIIOIIB30BaTh CKaJlIpHOC

IPOHRBEISHAS BEKTOPOB HPH
pelLIeHNH 3a13a4;

OPHMCHATE YypaBHCHHE
IJIOCKOCTH, hopMmyy
PACCTOSHHS MEXKIY TOYKAMH,

CCTECTBEHHEIX,
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Pemmenwe 3azag 1o TeMe:
«O6LEM TIPI3MEL

06BEM TEpaMETEL

O65EM YoedeHHOH TMPaME/IET

Pemenne 3ama¥ mo  TeMe;
«O6BeM IPH3MEL)

Pemerme 3amau 1m0 TeMe:
«O0neM THpaMHIE

Pemenvie yopaxHerai

Koumponwvnan paboma Ne4

O6nEm KoHYCA

et

O6L.éM YCeUeHHOT0 KOHYCR

Q65néM IUNHHPE

(O05BEM mapa

Pemenme 3amay  To  TEME:
«OOBLEMEI TEN BpalllcHEAY

—_ ==

Inomans chepsl

—_—

Pemienre 3amauw mo  TeMe:
«ITmormams cheprhiy»

Koumponvnaa paboma N5

[y

HTOTI'OBOE IIOBTOPEHUE
KYPCA TEOMETPHH 10-11
KJIACCOB

[lopTopenre H CHCTEMATH3AIHs
yueGHOTO MaTepHana IO TeMe:
«Bexrophl B TROCTPAHCTEER

ITosTOpeHAE W CHCTEMATH3AMS
yaeGHOTO MaTepHana 10 TeMe:
«Ilmomans IIOBEPXHOCTH
MHIMHAPA B KOHycan

TloBTOpCHAE H CHCTEMATH3AIHAL
yueOHOro MaTepHaga IO TeMe:
«lImomans chepriy

IloBTOpenre W cHCTEMATH3AIN
yuebHOro MarepHana I0 TeMe:
«OOBeM HHIRHEAPA I KOHYCa»

IToBTOpeHWE H CHCTEMATHIAIHL
yuefHOTO MaTepHand [0 TeMe:
«O06BeM mapay

O6obmaromi ypox

ypaBHCHHE cephl TP pellleHHH
33739, ,
TIPEMEHATL BEGKTOPEL W METOX
KOOP/IMHAT B IPOCTPAHCTRE TIPH
PELISHITH 3a1at;

BIafeTh  IOHATHSMH  Tena
BpammeHHus (IMIHHEAD, KOHYC,
map ¥ chepa), X CEUCHHAT H
YMeTh TpHMEHST: WX MpU
peIeHrH 381349,

BAANETH HOHATHAMA
KacaTeILHEIS mpaMBIE M
IUIOCKOCTH ¥ YMETh IPAMEHATDH
U3 [IPY PEITeHrH 3813,

HMETD TIPeCTABACHHS 0
BIHCAHHBIX W OINMCAHHBIX
cepax W yMeTh IPHMEHATE HX
[IPY PELICHHH 3a71aT;

BlIaJeTs T[OHATHAME 0OBEM,
00BbeMbI  MHOTOIPAHHHKOB, TN
BpAIeHAs W IPAMEHSITS UX IpH
PEITCHMH 3a041; '
HMETh IpeACTaBIeHIE 0
pasBepTKe IIIMHIPA ¥ KOHYCA,
TITOTHATA [IOBEPXHOCTH
MHIMEApE H  KOHyCa, YMETh
TPUMEHATE HX IIPH DELICHHH
3a1a9;

UMETE TIPEICTABIICHHE 0
mwiomaar  cbepel W YMETE
TMPUMCHATE €r0 IIPH pellcHHH
3a7a4;

YMETH PEINATL 337a9d Ha
KOMOHHAIIH MHOTOTPAHHEKOB B
TeJI BPAIICHHS; :
UMETB IpeACTABIICHHE )
nojo0HE B HOpOCTpaHCTRe H
yMETL pemaTk 3anadd  Ha
OTHOILICHHAE 00BeMOB "
nnormane MIOBEPXHOCTEH
noAo0HEIX QUryp.

4. MaTepuaiibHO-TEXHHYECKOE OCHAICHAE

10 knace

Moayes «Anrefpa ¥ HAU2JIa MATEMATHICCKOT0 AHAJA3A)

1) Maremarska, AnreGpa 1 Ha4aTa MATEMATHIECKOr0 aHa3a. basoBEli ypOBEeHE: 10 xmace:
yacbauk / AT Mepsmix, J.A. HomepoBckui, B.b. IMomomekui#t; mox pex. B.E.
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Tlosonbckoro, — 5-¢ wsm., crepeordn. — M.: Bemrana-I'pad, 2020, — 368 c.: um —
(Poccrfickuit yueOHHIK).

2) MaremaTtrka: anrebpa B Hadalla MaTeMAaTHISCKOTO aHAIM3a, TeoMeTpus. Anredpa H
HAYaila MATEMATRYCCKOr0 AHAT34. ba3openi yporeHs: 10 knace: MeToIMUECKOE IIoC00He
/ E. B. byrxo, A, I'. Mepsnax, B. B. TTonouckmii, M. C. SIxkup. — M. : Benarama-l'pad,
2020, — 113 ¢. ; wr. — (Poccmiickail yuebHuK),

3) Maremarura : anredpa B Hagana MaTeMaTHYCCKOTO adaim3a, reoMeTpus. Anrebpa #
Hagaa MAaTeMAaTWUCSCKOro aHami3a. ba3zoBrli yporeHb : 10 ximace : IUmaKkTHYecKHe
marepuanst / A. . Mepanax, B. b. Tlononckuit, E.M. Pa6unosuy, M.C. fxup. — M. :
Benrara-I'pad, 2020 — 174 ¢. : gn. — (Poccrtickuil yIeOHK).

11 kxace

MOI[yJI]) «A.Hreﬁpa H HAYaAIa MATCMATHUECKOTC aHaI|u3a»

1)

Maremarrxa. Anrepa u Hagana MaTeMaTHuecKoro anannza. bazoseni yporens: 11 knacce:
yuebuuk / A" Mepamix, H.A. Homuposexwuit, B.B. Homonckuit, M.C. Sxup; moz pex. B.E.
ITogonsckoro. — 3-e m3im., crepeotun. — M.: Bermrama-I'pad, 2020. — 288 c.: mm —
(Poccmiickmit yaeOHHK).

2) MaremaTtrka : anredpa W HaYala MATEMATHYCCKOTO aHajmia, reoMeTpha. Amrebpa #
Hadasa MATEMATITIECKOTO aHaMM3a. BasoRkli yporens : 11 Kimace | METOAMUECKOE T0COBHE
/ E. B. bynko, A. I'. Mepamix, B. B. Honowexuis, M. C. SIxup. — M. : Berrana-I'pad,
2020. — 74 c. : un. — (Poccuitcknit yyebHEK).

3) Marematuxa : anrefpa W HadaNa MaTeMalTHYecKOro agpanmsa, reomerpus. Anrefpa ®
Hayaga MaTeMaTHIeckoro AaHAF3a. ba3oBbli yposeHsh : 11 Kiace © JA/IaKTHYECKHe
marepuansl / A. I'. Mepasig, B. b, Tonorckat, E.M. Paturosrd, M.C. Sxup. — M. :
Benrana-I'pad, 2020 — 110 ¢. : mir. — (Poceniickuit yaeOauK).

10 xnace

Monayss « eomeTpusm»

1y

2)

3)

Maremaruka. T'eomerpes. Bazoseiit yposert: 10 xmace: yucbmux / AT .Mepamsik, JT.A.
Homuposexuii, B.B. [Toonckuit u ap. — 3-e w3n., crepeotr. — M.: Benrtara-I'pad), 2020.
— 208 c.: mn. — (Poccuiickuit yaeOHHIK).

Maremarrka : anreGpa ¥ Hadala MATEMATHYECKOTO AHATH3A, reoMeTpus. |eoMerpus.

bazoBonit ypogens : 10 wirace : METOAHIECKOE nocobue / B. B. Bymko, A, I'. Mepansx, B.

B. Llomorexuit, M. C. Sxup. — M. : Berraza-T'pad, 2020 — 69 ¢. : mr. — (PoccmiicKui
yaeOHIK).

Maremarika : anrefpa W HaYara MaTeMaTHYecKOTO aHATH3a, reoMeTpHd. I'ecMeTpHi,
Basossit ypoers : 10 kmace : mupaxrmdeckme marepwansl / A, I, Mepamak, B. b.
[ononckmii, E.M. Pabunosnd u ap.. — M. : Benrana-I"pad, 2020 — 128 ¢, : mr. —
(Poccmitckuit yaebruK).

11 wmace
Mojayne «I'eomeTpHI»
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1) Maremartmka, ['eomeTprs. basorii yposerb: 11 kmace: yueOmuk / A.I.Mepamix, /LA,
Homuposckait, B.B. Iomorcxnit, M.C. fxup; mox pen. B.E. Ilogoasckoro. — 3-¢ u3j,,
crepeotu. — M.: Benrana-TU'pad, 2020, — 207 c.: un. — (Poccutickait yaebHmK).

2) Maremaruka: TeoMeTprs. basoBeli yposeHs : 11 wrace : Meromdeckoe nocodue / K. B.
Byuko, A. ['. Mepsisik, B. b. [Tononcexeit, M. C. SIxkup. — M. : Bertara-I'pad, 2020 —
68 c. : wn, — (Pocculickuit yaeOHHK).

3) MaremaTrKa : anre0pa ¥ Hadala MaTeMaTHUeCKOTO AHANH3a, TEOMETPHSA. | eoMeTpHd.

 Basopnii yposenn : 11 wmace : jmumaktadeckue MmatepHansl / A. I'. Mepamix, B. B.
Iononckuit, E.M. Paburoswra u 1p.. — M. : Benrana-I'pag, 2020 — 128 ¢. : wr. —
(Poccrifckmit yueOHIK),

COI'TACOBAHO COFJ'LACOBAHO

[IpoTokon 3acenanus 3am. jmmpexropa 1o YBP
METOARIECKOTO 0OBEIMHEHUS i

/ % Kymx HLA.
yumETelel ecTeCcTBEHHO-HAYIHOIO [IHKIA 31.08.2022

AHOO «IymkuaCcKas mxoga»
or 30.08.2022 Ne 1

;"m,ﬂ— Xomsakozra C.B.
(HolluﬁCL) (OUO pykosojuTens MO)
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