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IosicHuTebHAA 3aNIMCKA.

Pabouas nporpamma no yuebHomy npeamery «Marematuka» B 11 kiacce coctaBieHa B COOTBETCTBHH ¢ TpeOoBaHUAMU DeniepanibHOTO TOCYAapCTBEHHOTO
o0pa3oBaTenpHOro cTannapram cpeanero odmero oopazoBanusamu (OI'OC COO). (Ilpukas Munucrepcra oOpasoBanus U Hayku Poccuiickoit dexepanuun
ot 17 mas 2012 roga Ne 413 B penakuuu npukazoB Munoopnayku Poccun ot 29.12.2014 r. Ne 1645 ot 31.12.2015 r. Ne 1578, ot 29.06.2017 Ne 613), Ha
ocHoBe [IpuMepHOIl porpaMMbl IO MaTeMaTHKE CPEeTHEro o0IIero oopazoBaHus Ha 0a30BOM YpOBHE, OCHOBHOM 00pa30BaTEeNbHON MPOTrPaMMBbl CpETHETO
obmero oopazoanuss MOY Boazumonckas COILLL.

Jns peanu3aiuy OporpaMMHOTO COJIEPKaHUsI HCIOJIb3yeTcs: yueOHoe mocodue: 1). Maremaruka: anreOpa ¥ Havyajga aHaiu3a, reomerpus. ['eomeTpusi.
10 -11 xmaccel: ydeOHUK JuIsi 001Ie00pa3oBaTEIbHBIX OpraHM3aIuii: 0a30BbId W yriayoneHHbii ypoBHu /JI,C,AtanacsH u apyrue, - 8 —e m3a. — M.:
[Ipoceemenue, 2020;

2) MaremaTtuka: anrebpa W Hadaja aHainus3a, reomerpus. Anredpa M Hayaja Marematudyeckoro axaimsa. 10-11 kiaccewl: ydyeOHMK st
00111€00pa3oBaTeNbHBIX OpraHu3anuii: 0a30BbIi U yrayonaeHHbli ypoHH, (L. A.AnumoB u npyrue) — 8 uzganue — M.: [Ipocsemenne, 2020

[To yue6HOMY mutany MOY Bomzumonckas COL otBogutes B 11 kinacce no yuebHomy npenmetry «MaremaTtuka». 170 yueOHBIX yacoB U3 pacueTa 5
gacoB B Hezenmo. [Ipenqycmorpeno 11 TemaTnyeckux KOHTPOJIBHBIX padoT, | MCXoaHast KOHTpobHAs padoTta, 1 nTorosas KoHTposbHas padora. Ha ypokax
IPUMEHSIETCS AIEKTPOHHOE O0yUEHUE C UCIIOJIb30BAHUEM JHCKOB, BUJIEOYPOKOB.

1.1.1. [InanupyeM ble JTUYHOCTHBIE pe3yabTaThl ocBoeHuss OOII COO
JInuHoCTHBIE pe3y1bTaThl B cepe OTHOLIEHHIT 00yUyaomuxcs K cede, K CBOeMY 3/10POBbIO, K IO3HAHUIO ce0s:

—  OpueHTalus O0yYaroIIMUXCs Ha JOCTHIKEHHE JHYHOTO CYACThS, PEeau3allii0 MO3UTHBHBIX >KU3HEHHBIX MEpPCHEKTHUB, MHUIIMATUBHOCTD,
KpeaTUBHOCTh, TOTOBHOCTb M CITOCOOHOCTH K JMYHOCTHOMY CaMOOIIPEIEIIEHUI0, CIIOCOOHOCTh CTaBUTh IIEJIU U CTPOUTD KU3HEHHBIC TIJIaHBI;

— TOTOBHOCTb MU CIIOCOOHOCTH OOECTHeyuTh cebe M CBOUM OJHM3KUM JIOCTOWHYIO >KM3Hb B IPOIIECCE CAMOCTOSITENILHOM, TBOPYECKOW U
OTBETCTBEHHOM JCATEIHHOCTH;

—  TOTOBHOCTb U CIOCOOHOCTH OOYYaIOIIUXCSI K OTCTAUBAHUIO JTUYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHMsI, TOTOBHOCTh M CIIOCOOHOCTH
BBIPa0ATHIBATh COOCTBEHHYIO TMO3UIIMIO IO OTHOIICHHWIO K OOIIECTBEHHO- TMOJTUTHYECKUM COOBITHSM TMPONUIOTO0 W HACTOAIIETO Ha OCHOBE
OCO3HaHUs1, U OCMBICIICHUS! UCTOPUHU, JYXOBHBIX LICHHOCTEN U JOCTHKEHUW HAIIEH CTPAHBbL;

—  TOTOBHOCTHh M CHIOCOOHOCTH OOYYaIOIIUXCS K CAMOPA3BUTHIO M CAMOBOCIIMTAHWIO B COOTBETCTBHH C OOIICUETOBEYCCKUMH IIEHHOCTSIMH U
ujeanaMu TPaXJTaHCKOTO OO0IIecTBa, MOTPEOHOCTh B (U3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHSX CIIOPTUBHO-030POBUTEIHHOM
NEeSTETbHOCTHIO;

—  TIPUHATHE U peanu3aliysl [eHHOCTeH 3J0pOBOro 1 6e30macHoro odpasa Ku3HHU, OEpekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHUE K
coOCTBEHHOMY (hPU3UYECKOMY U TICUXOJIOTHIECKOMY 3/I0POBBIO;

—  HENPUATHE BPEIHBIX MPUBBIYCK: KYPEHUS, YIIOTPEOICHUS aJTKOTOJIsI, HAPKOTHUKOB.

JInuHOCTHbIE pesynbTaThl B chepe OTHOLWeEHMM, obyyatowwmxca K Poccum Kak K PoanHe (OTtevectsy):

—  poccuiickas UIEHTUYHOCTh, CHOCOOHOCTh K OCO3HAHUIO POCCHUMCKON MIEHTUYHOCTH B MOJUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTHU
K UCTOPUKO-KYJIBTYPHOU OOIIHOCTH POCCUHCKOTO Hapoaa U cyas0e Poccuu, maTpruoTusM, TOTOBHOCTE K CIIy)KeHHIO OTEUYeCTBY, €T0 3allHuTe;

—  YBa)XE€HHE K CBOEMY Hapojy, YyBCTBO OTBETCTBEHHOCTH Tiepes; PoauHOM, TOpOCTH 3a CBOM Kpail, cBOI0 PoauHy, mponuioe U HacTosIee
MHOTOHAIMOHAIBHOTO Hapoaa Poccun, yBaxkeHHe K TOCYAapCTBEHHBIM CUMBOIaM (TepO, diar, THMH);

— (¢opMHupOBaHHE YBaXEHUS K PYCCKOMY S3BIKYy KaK ToCydapcTBEHHOMY s3bIKy Poccuiickoit ®deneparuu, SBIAIOMIEMYCS OCHOBOM
POCCUICKON MACHTUYHOCTH U TIIaBHBIM (PaKTOPOM HAIIMOHAIBHOTO CAaMOOTIPEICIICHNUS,



—  BOCHHUTaHME YBa)KEHUS K KYJIbTYpe, A3bIKaM, TPAIAULUIM U 00bIYasiM HApOJI0B, MpokuBaroIux B Poccuiickoit denepanuu.
JIn4HOCTHbIE pe3ynbTaThl B chepe OTHOWEHMIN, 0ByHaIOLWMXCA K 3aKOHY, FOCYAapCTBY M K rpakaaHCcKomy obuiecTsy:

—  TpaXJaHCTBEHHOCTb, TpPaXKJaHCKas MO3UIUS AaKTUBHOTO U OTBETCTBEHHOTO 4JIEHA POCCHMCKOrOo OOIIEeCTBa, OCO3HAIOLIEr0 CBOU
KOHCTUTYITMOHHBIE TIpaBa U O00S[3aHHOCTH, YBAXKAOIIErO 3aKOH U MPABOMOPSIO0K, OCO3HAHHO MPUHUMAIOIIETO TPAJAUIIMOHHBIC HAIMOHAIBHBIC H
o011eyenoBeyecKrne T'yMaHUCTHUECKHE U IEMOKPAaTHUECKHUEe IEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM JKU3HH;

— MpU3HAHUE HEOTUYXKJAAEMOCTH OCHOBHBIX MpaB U CBOOOJ 4YeJIOBEKAa, KOTOpPbIE MPUHAJIECKAT KaXKIOMY OT POXKACHHUS, TOTOBHOCTH K
OCYILIECTBICHUIO COOCTBEHHBIX IMpaB M CBOOOJ 0O€3 HapylleHHs MpaB, U CBOOOJ APYruX JHUI, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIC IpaBa U
cBOOO/IBI YENOBEKA W TpaXJaHWHA COTJACHO OONICTIPU3HAHHBIM MPHUHIUIAM W HOPMaM MEXIyHApOJHOTO MpaBa U B COOTBETCTBHH C
Koncrurynueit Poccutickoit @eaepanuu, mpaBoBasi v MOJIUTAYECKasi TPAaMOTHOCTb;

—  MHPOBO33PEHHE, COOTBETCTBYIOIIECE COBPEMCHHOMY YPOBHIO Pa3BHTHS HAyKH W OOIICCTBEHHOW IPAKTUKWA, OCHOBAHHOE HA JUAJIOTE
KYJIbTYp, @ TAKXKe Pa3IU4HbIX (POPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

—  HMHTEPUOPHU3ALUS LIEHHOCTEH IEMOKPATUM W COLMAJIBHOW COJIUJIAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETryJUPOBAHUIO OTHOIICHUN B
TpyIIe WU COLMATbHON OpraHu3alllu;

—  TOTOBHOCTH OOYYaIOIIMXCA K KOHCTPYKTUBHOMY YYaCTHIO B MPUHITHH PEIICHUMN, 3aTPAaruBalOIIUX MX MPaBa U UHTEPECHI, B TOM YHUCIE B
pa3nuuHbIX (hopMax OOIIECTBEHHOM caMOOpPTraHU3allK, CAMOYIIPABIEHUS, O0IIECTBEHHO 3HAYUMOM J1eATEIbHOCTH;

—  TIPUBEPKEHHOCTH HJICIM MHTEPHAIIMOHAIHN3MA, JAPYKOBI, pAaBEHCTBA, B3AaMMOITIOMOIIY HAPOJIOB; BOCITUTAHUE YBAXXUTCILHOTO OTHOIICHHS K
HAI[MOHATILHOMY JIOCTOMHCTBY JIFOJIEH, NX UYBCTBaM, PEIUTHO3HBIM YOCKICHUSIM;

—  TOTOBHOCTH OOYYAIOIIMXCS MPOTHUBOCTOSTH HJCOJIOTHH JIKCTPEMHU3Ma, HAIMOHAIM3Ma, KCeHO(OOWH; KOPPYIIMU; NUCKPUMHUHAIIUU TIO
COLIMAJIBHBIM, PEIMTUO3HBIM, PACOBBIM, HAITMOHAIbHBIM MPU3HAKAM U JPYTMM HETATUBHBIM COLIMAJIBHBIM SIBIICHUSIM.

JInuHOCTHbIE pesynbTaThbl B chepe OTHOLIEHMU, OBYHaIOLMXCA C OKPYXKAIOLLMMW NI0AbMU:

—  HpPaBCTBEHHOE CO3HAHWE W TOBEJACHHE HA OCHOBE YCBOCHHUS OOIEYENOBEYECKMX IIEHHOCTEH, TOJEPAaHTHOTO CO3HAHUS MU TOBEICHUS B
MOJIMKYJIbTYPHOM MHPE, TOTOBHOCTH U CITOCOOHOCTH BECTH JUAJIOT C JIPYTUMH JIIOJbMH, IOCTUTaTh B HEM B3aMMOIIOHUMAHMS, HAXOAUTH OOIITHE
LEJU U COTPYIHUYATD JUIsl UX JOCTHKECHHUS;

—  TMPUHATHE TYMAHUCTHYECKUX IIEHHOCTEW, OCO3HAHHOE, YBAKHUTEIBbHOE M JOOpOKENaTeThbHOE OTHOIICHHE K JPYyroMy YeJIOBEKY, €ro
MHEHHIO, MUPOBO33PEHUIO;

—  CIOCOOHOCTh K COIEPEKUBAHUIO W (POPMUpOBAHUE TMO3UTHBHOTO OTHOIIEHUS K JIIOJASM, B TOM YHCJIE€ K JIMIAM C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH 3/I0POBbSI M HHBaIUaaM; OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3NYECKOMY U TICHXOJIOTUYECKOMY
3I0POBBIO IPYTHX JIFO/ICH, YMEHUE OKA3bIBATh MEPBYIO MIOMOIIIb;

—  (opmupoBaHHME BBIPAKEHHOW B TOBEICHWW HPABCTBEHHOW TMO3WIIMHM, B TOM YHCJIE CIHOCOOHOCTH K CO3HATEIBbHOMY BBIOOPY m00pa,
HPAaBCTBEHHOTO CO3HAHHWS M TIOBEJACHHUS HA OCHOBE YCBOCHHS OOIIEYEIOBEUECKHX IIEHHOCTEH W HPABCTBEHHBIX YYBCTB (WECTH, JOJTa,
CIPaBETMBOCTH, MIJIOCEPAHS U IPYKETO0us);

—  pa3BUTHE KOMIIETCHIIMA COTPYJHUYECTBA CO CBEPCTHHKAMU, JETHMH MJIQJIIETO BO3PACTa, B3POCIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO
MOJIC3HOH, Y4eOHO-UCCIEeI0BATENbCKON, TPOSKTHOM U APYTUX BUAAX IEATEIHHOCTH.

JInyHoCTHbBIE pe3ynbTaThbl B chepe OTHOLEHNUA, OBYHaIOWMXCA K OKPYXKAIOLLLEeMY MUPY, }KUBOW NPUPOLE, XYAOKECTBEHHOWN KynbType:

—  MHUPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH, 3HAUMMOCTH HAYKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY
TBOPUYECTBY, BIJIAJIEHUE JOCTOBEpHON HH(OpManMeld O TMepeAoBbIX JOCTIKEHHUAX W OTKPBITUAX MHPOBOM U OTEUYECTBEHHOH HayKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSX 00 YCTPOHCTBE MUpa U OOIIECTBA;

—  TOTOBHOCTb M CHOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA TPOTSHKEHUN BCEH JKU3HH; CO3HATEIbHOE OTHOLICHHE K
HEMPEepPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEITHON MPOodeCCHOHATBHON U OOIIECTBEHHOM IEATEHHOCTH;



—  DKOJIOTMYEecCKas KyjbTypa, OepeKHOe OTHOIICHHS K POAHOW 3emiie, MpUpoIHbIM OorarctBaM Poccuu M Mupa; NMOHUMaHHE BIHUSHUA
COLIMAIbHO-?KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOTHON M COLMATBHON Cpelibl, OTBETCTBEHHOCTh 332 COCTOSIHUE MPUPOJIHBIX PECYPCOB;
YMEHHS U HaBBIKUA Pa3yMHOTO

—  BBICTpaumBaTh WHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsI OTPAHUUYEHUSI CO CTOPOHBI IPYIUX YYaCTHHUKOB U PECypCHBIE
OTpaHUYCHUS;
—  MEHSTh U YJAEP>KUBATh Pa3HbIC MO3UIMHU B TO3HABATEIILHON JEATEIHHOCTH.

1. KOMMYHMKaTUBHbIE YHUBEPCANbHbIE y4ebHble AeMcTBuA BbiNyCKHUK HayuYuTca:

—  OCYIIECTBJISITH JIEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHHUKAMHU, TaK M CO B3POCJIBIMU (KaK BHYTPH 00pa30BaTEeIbHOW OpraHU3alluM, TaK U
3a ee mpejenaMu), NOAOMPATh MapTHEPOB AJIs JIEI0BOM KOMMYHHMKAIIUM UCXOMAS U3 COOOpaKeHUH pe3ylbTaTUBHOCTH B3aUMOJICHCTBUSA, a HE
JIMYHBIX CUMIIATHH;

—  TIPH OCYIIECTBIIEHUU TPYMIIOBOI pabOThI OBITH KaK PYKOBOJUTENEM, TaK U YJICHOM KOMaH/bl B pa3HbIX POJIAX (FeHepaTop UaeH, KPUTHK,
WCIIOJTHUTEIIb, BHICTYIAIOIIUHN, SKCIIEPT HT.1I.);

—  KOOPJAMHHUPOBATH U BHIIOIHATH padOTy B YCIOBUSAX peaIbHOr0, BUPTYAIBHOIO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHUS;

—  Pa3BEpHYTO, JIOTMYHO ¥ TOYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOIH30BAHUEM aJIEKBATHBIX (YCTHBIX M MUCHhbMEHHBIX ) S3BIKOBBIX CPEJICTB;

—  pacno3HaBaTh KOH(MIMKTOTEHHbIE CUTYAIlMU U MPEAOTBpAIaTh KOHGIUKTHI A0 UX aKTUBHOM (ha3bl, BHICTPAUBATH JCIOBYIO U
00pa30BaTeNbHYI0 KOMMYHUKAIINIO, 30erast TMYHOCTHBIX OIEHOYHBIX CYXICHUU.

1.1.2. NnaHupyemsble NpeameTHble pesynbTaTbl ocBoeHmna O0MNCO0

MaTtemaTturKa

ba3oBblil ypoBeHb
«IIpob1eMHO-PyHKIMOHAIBLHBIE
pe3yJbTaTbD»

Yriy01eHHbIH YPOBEHb
«CucreMHO-TeopeTHYeCKHe
pe3yabTaTh»

Paspnen I. BeinyCKHUK Hay4YuTCH I11. BoimyckHHMK I1. BbINyCKHUK HAYYHMTCSA V. BoinycKHHK
MOJIYYUT MOJIyYUT
BO3MO’KHOCTH BO3MO’KHOCTH
HAYYUTHCHA HAYYHUTHCHA

ean Jng ucrionb3oBaHus B Lnsa pazeumus mvluinieHus, [ns yecnemnoro s obecneuenus

OCBOCHH MTOBCETHEBHOM KU3HU U UCNONB308AHUSL 8 MIPOJIOJIKEHUS B03MOACHOCMU YCHEUHO20

! obecrnieueHrs BO3MOXHOCTH NOBCEOHEBHOU HCUZHU o0Opa3oBaHUs nPOOOICEHUSL 00PA308AHUS

npeame YCTEITHOTO MPOJIOJDKEHUS u obecneyenus 603MONCHOCMU | TIO CTIELUATBHOCTSM, 1o CNeyuarbHOCMIM,

Ta

o0Opa3oBaHUs 1O
CIICIUATIBHOCTSIM, HE
CBA3aHHLIM C ITPUKJIAAHBIM
UCIIOJIb30BAHUEM MaTEMaTHKU

YCReutHo20 NPOOOIIHCEHUS.
0bpazosanus no
CNeyuanbHOCmAM, He

CBA3AHHbIM C npuma()nbm
UCnoJjibzosarnuem viamemamuxu

CBA3aHHLIM C IMPUKJIAAHBIM
HUCITIOJIB30BaHNEM
MaTEMAaTUKHU

CBS3AHHBIM C
ocywecmenenuem Hay4Hou U
uccne008amebCkol
oesmenvbHoCcmu 6 0bnacmu
MAMeMamur U CMENCHbIX
HAaYK

TpebdoBanus Kk




pe3yJbTatam

Inemenmeot
meopuu
MHOICECE
u
Mamemamu
uec Ko
J102UKU

OnepupoBaTh Ha 6a30BOM

ypOBHe3 MOHSATHSAMMU:
KOHEYHOE MHOXKECTBO,
AJIEMEHT MHOJKECTBA,
HIOJIMHOKECTBO,
nepeceueHue u
00BbECIMHECHUE MHOXKECTB,
YHCIIOBBIE MHOYKECTBA Ha
KOOPJIMHATHOM IPSIMOW,
OTPE30K,MHTEPBA,
orepupoBaTh Ha 6a30BOM
YPOBHE MOHSATHUSMMU:
yTBEpXKJICHHE,
OTpHIIaHUE
YTBEPK/ICHHSI, HCTUHHBIC
¥ JIOXKHBIE YTBEPKICHHUS,
NpUYKHA, CIIC/ICTBHE,
YacTHBIN cydaid o0riero
YTBEPKICHHS,
KOHTPIIPUMED;

HAaXOJIUTh TEPECCUCHHE 1
o0beTMHEeHNE
JIBYXMHOECTB,
Npe/CTaBICHHBIXTpap Uy
€CKH

OnepupoeaMb4n0HﬂmuﬂMu.'
KOHeYHOe MHOIHCeCmao,
9NeMeHmM MHOIHCEeCmEa,
HOOMHOJICECmB0, nepeceyerue
U 06veOUHeHUe MHOJCECMS,
YUCTI08blE MHOMCECMBA HA
KOOPOUHAMHOU

NPAMOLL, OMpe30K, UHMep8al,
ROTYUHMEPBATL, NPOMENCYIMOK
C 8bIKOJIOMOU MOYKOU,
epaghuyeckoe npedcmasnenue
MHOICECm8 Ha KOOPOUHAMHOLL
NIOCKOCIU,

onepuposams NOHAMUAMIU:
ymeepacoenue, ompuyanue
VMBepHCOeHUsl, UCTUHHbLE
UTIOJICHBIE YIMBEPHCOCHUS,
npuyUHa, creocmaue,
yacmuwlil cryuai oowe2o
VMBEepPHCOeHUsl, KOHMPNPUMED;
npoeepsimo

NPUHAOTIEHCHOCT
INEMEHMAMHONCECTBY,

—  CsobOoxHO

OHepI/IPOBaTLSHOHﬂTI/ISIMI/I
: KOHEYHOE MHOECTBO,
3JIEMEHT MHOKECTBA,
MOJAMHOKECTBO,
IepeceveHume,
00BbeTMHEHNE U Pa3HOCTh
MHOECTB, YHCJIOBbIE
MHOECTBA Ha
KOOPJMHATHOU MPSIMOA,
OTPE30K, HHTEPBAJl,
MOJIyUHTEpBaI,
MIPOMEXKYTOK C
BBIKOJIOTOM TOYKOM,
rpaduyeckoe
MIPE/ICTABJICHHE
MHOECTB Ha
KOOPJAMHATHOU
MJIOCKOCTH;

- 3a/1aBaTh
MHOECTBA
MEPEUYHCIICHUEM U
XapaKTePUCTHUYECK
M CBOMCTBOM;

—  ONEPHPOBATHIIOHATH
MU
YTBEPKJICHHUE,0TPHUTIA
HUE

- Hocmuoicenuepesynioma
mog pazoena II;

—  onepuposams
noHAmueMm
onpeoenenus,
OCHOBHBIMU UOAMU
onpeoenenutl,
OCHOBHBIMU
suoamumeopem,

—  noHumMamo
CYMbKOCBEHHO20
00KA3amenbcmed,

—  onepuposams
NOHAMUAMU
CUEemHO20 U
HeCc4emHozo
MHOJICECMBA,

—  npuMeHsmb Memoo
MamemMamuyeckotl
UHOYKYUUOTIS NPOBEOEHUS
paccysxicoenui u
00KA3amenbcms u npu
peutenuu 3a0au.

B nosceomnesnoti srcusnu u
ApU U3yyeHuu opyeux

npeomemos:
—  UCNOTIL308AMbMEOPEMUKO-

331ech u nanee: pacrno3HaBaTh KOHKPETHBIE IPUMEPHI OOIINX MOHATHI 110 XapaKTEPHBIM MPU3HAKAM, BBITIOJTHATH IEUCTBUS B COOTBETCTBUH C
oTpezieNIeHueM U MPOCTEUITNMH CBOMCTBAMU MOHATUN, KOHKPETU3UPOBATh MPUMEPAMU OOIIUE TTOHATHUSI.




4351ech 1 nanee; 3HATH oTpesieNICeHUE MOHATHUS, YMETh MOSCHATH €r0 CMBICH, YMETh HCIIOJIb30BaTh MOHATHE U €r0 CBOMCTBA MPH MPOBEACHUN
paccyXAeHUM, pelieHuu 3az1a4.23/1eCh 1 JlaNee: 3HATh ompesielieHUe TIOHATHS, 3HATh ¥ YMETh 00OOCHOBBIBATh CBOMCTBA (IIPU3HAKH, €CIIH OHU
€CTh) MTOHATHS, XapaKTePU30BaTh CBSI3U C APYTUMU MOHITUIMH,

HpeI[CTaBJ'IHHO,Z[HOHOHHTI/IeKaKLIaCTBI_[eJIOCTHOFOKOMHJ’ICKC&,I/ICHOJ'IBSOBaTBHOHﬂTI/ICI/IeFOCBOﬁCTBaHpHHpOBC,I[GHI/II/IpaCCYX(HCHHﬁ,ﬂOKaBaTCHBCTB,p
CIICHUM3aga4.



Ha 4KCIIOBOM IIPSIMOI;
[J crpouthb Ha
YU CIIOBOUIIPSMON
MIOJAMHOKECTBO
YK1CJIIOBOI'O MHOXKECTBA,
3alaHHOE
IIPOCTEUIIMMHUYCIIOBUAM
u;
[J pacrmio3HaBaTh JIOKHBIE
YTBEPKICHMUS,
OIMOKHY B
pacCyXIeHHsX, B
TOM 4YHCIIE C
UCIIOJIb30BaHUEM
KOHTPIIPUMEPOB.

B nosceonesnoti sorcuznu u
npu U3yHeHuu Opyaux
npeomemos:

(] HCIOJb30BaTh YHCIOBBIC
MHOKECTBa
HaKOOPJAUHATHOM
MPSMOM 1T ONTUCAHUS
peanbHBIX MPOLIECCOB U
SIBIICHHUIA,

MIPOBOJIUTH
JIOTHYSCKHE
paccyJIeHUs
BCUTYAITUAX
MMOBCEAHEBHOMKU3HU

—  HaxoOumv nepecevenue u
00beOUHCHUE MHONCECNE, 6
MoM qucie
npeocmasieHHbiXepapurecku
HA YUCN080U NPAMOU U HA
KOOPOUHAMHOUNLOCKOCTU,

—  nposooumy
odoxazameibHbvle
paccysicoenus
0151000CHOBAHUS
UCTNUHHOCMUYMBEPIHCOCHU
.

B nosceonesnoti srcuznu u npu
usyueHuu opyaux
npeomemos:

—  UCNONb308AMb YUCTOBbLE
MHOXMCECmsa na
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU
OJ151 ONUCAHUADEATIbHBIX
npoyeccos usIeHuUl;

—  Npo60OUmMb 00KA3amMebHble
DACCYHCOCHUSL 8 CUMYAYUAX
NOBCEOHEBHOU IHCUZHU, NPU
peuienuy 3a0ay u3
Opyeuxnpeomemos

YTBEPKJICHUS], ICTUHHBIC U
JIO’)KHBIE YTBEPIKICHUS,
MpUYMHA, CIEJCTBUE,
YaCTHBIN CITydaid 0011Iero
YTBEPKICHUS,
KOHTPIPUMED;
MPOBEPATHIPUHAIIICIKH
OCTb
3JIEMEHTAaMHOYXECTBY;
HAXOJIUTh MEPECCUCHHE U
00beIMHECHIE MHOXKECTB,
BTOM 4YHCJIE
MIPE/ICTABIICHHBIX
rpagu4YecKy Ha YUCIOBOH
IPSIMOM U HA
KOOPJAMHATHOU
IUIOCKOCTH;

MPOBOJIUTH
JIOKa3aTeJIbHBIC
paccyKIeHus s
000CHOBaHHS
VMCTUHHOCTUYTBEPKIACHUN

B noesceonesnoii srcuznu u

npu uzydeHuu opyux
npeomemos:
HCIIOIL30BaTh YHCIIOBBIE
MHOXKECTBa Ha
KOOPJMHATHOW MPSIMOM U
Ha KOOPJAMHATHOU
IUIOCKOCTH JJIs1 OITCAHUS
peanbHBIX MPOLIECCOB
HSBJICHUH;
MIPOBOIUTHI0KA3ATEh

MHOIHCECBEHHDIIL A3bIK U
AZBIK IO2UKU OIS ONUCAHUSA
PeanbHbIX NPOYeccos u
ABGNeHULL, NPU peuleHun
3a0ay Opyeux yueOHvix
npeomemos
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HbIE PACCYXICHUS B
CUTYaLHIX

MOBCEIHEBHOM JKU3HH,
NPy pPEIICHUW 3aj]1a4

U3APYTHUX
IIPEIMETOB

Yucna u
GbIpadiceHun

OnepupoBath Ha
0a30BOM ypOBHE
MOHSTHSIMH: 1110
YHCIIO0, JeIMMOCTh
qrcen, OOBIKHOBEHHAS
Ipo0Ob, TeCATUIHAS
JIpo0b, palMOHATIEHOE
YHCI0, MPUOIIKEHHOE
3HAYCHHUE YUCIIA, YaCTh,
JIOJIsl, OTHOIIICHUE,
TPOIICHT, MOBBIIICHUE U

C60000HO onepuposamuv
NOHAMUAMU. Yeloe YUCILO,
0eIUMOCMb YUCel,
00bIKHOBEHHAsL OpPODD,
decsamuunas Opoow,
PAYUOHATIbHOE YUCTO,
NPUOIUNCEHHOE 3HAUEHUE
yucaa, yacmo, 00,
OmHoOULeHUe, NPOYeHM,
no8blUleHUe U NOHUNCEHUE HA

CB000OIHO OnIEPUPOBATH
MOHATUSMHU:
HaTypaJbHOEUHUCIIO,
MHOKECTBO HATypaJIbHBIX
qucen, UeJIoe YHUCIIO,
MHOYKECTBO IIETIBIX YHUCET,
OOBIKHOBEHHasI IpO0b,
JecaTU4Has ApoOb,
CMEIIaHHOE YHCJIO,
paLMOHaIbHOE YHCIIO,
MHOYKECTBO PaI[MOHAJIBHBIX

Jocmuocenuepesynoma
moe pazoena II;
€c80000HO onepuposanmuv
YUCTIO0B8BIMU
MHOIHCECBAMU NPU
peutenuu 3a0ay;
NOHUMAMb NPUYUHDBL
UOCHOBHbIE UOeU
Ppacuuperus Yucio8blx
MHOJHCECNS,

enademsn

3a0aHHOE YUCTIO npoyermaoe,
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MIOHIKEHUEHA 3aJaHHOE
YHCJIO MPOIICHTOB,
MacIirao;

Mmacwumaob,
npUo0OUMb NPUMeEpbl
yucein ¢

3A0AHHBIMUCBOUCTNEAMU

YUCell, UPPalMOHAJIbHOE
YHUCII0, KOPEHBb CTETEHU N,
JIEUCTBUTEIILHOE YHCIIO,
MHO>KECTBOACHCTBUTEILHEI
X

OCHOGHLIMUNOHAMUAMU
meopuu 0enumMocmu npu
peutenuu

CMAaHOapmMHuIX3a0aY
umemso
bazoevlenpedcmasieHus
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[l omepupoBarh Ha 0a30BOM
YpOBHE
HOHATHAMHU:JIoTapupM
yucia,
TPUTOHOMETPHUYECKAs
OKPYXHOCTb, IpajlyCHast
Mepa yria, BeTHuuHa
yria, 3alaHHOTO TOUYKOM
Ha TPUTOHOMETPHUYECKOU
OKPYXHOCTH, CUHYC,
KOCHHYC, TAHTCHC U
KOTaHT€HC YTJIOB,
UMEFOIINX
MIPOU3BOJIBLHYIO
BEJIMYHHY;

[ BBINOJHATbAPUPMETHYE
CKHE JICHCTBHUS C
LEJBIMU U
panroHATEHBIMUYHCITA
MU;

[ BBIMOJHSATH HECTIOXKHBIE
npeoOpazoBaHus
YHCIIOBBIX BBIPAKEHUH,
coJiepXKaliX CTeTeHN
qucen, TM00 KOPHUH3
qucen, 100 JorapuQmbl
qrcen,

[l cpaBHMBaThpaLlMOHAIb
HBIC YnCIIa
MEXTyCO00Ii;

[J oueHuBaTh U CPaBHUBATH
C palMoOHAILHBIMU
YHUCJIaMU 3HAYEHUS
LIEJIBIX CTEIICHEH YHCell,

oenumocmu;

onepuposams NOHAMUAMU.
nocapughm uucna,
MPUSOHOMEMPUHECKAsL
OKPYIUCHOCIb, PAOUAHHAS U
2paodychas mepa yea,
geUdUHAY2Nd, 3A0AHHO20
MOYKOoU HA
MPULOHOMEMPULECKOLL
OKPYICHOCMU, CUHYC, KOCUH)C,
MAH2EeHC U KOMAH2EHC V2ll08,
UMEIOWUX NPOU3BOILHYIO
BENIUYUHY, YUCA € UTT;
BLINOIHAMb apupmemuueckue
delicmeusi, couemas yCmuole u
NUCbMEHHbLE NPUEMb,
NPUMEHSIANPU
Heobxooumocmu
BbIUUCTUMETIbHbLE
ycmpoucmea;

HAXo00ums 3HaA4eHust KOPHsl
HamypaibHoU CmeneHu,
CMeEeNneHuc payuoHaIbHbIM
nokazamenem, roeapugpma,
UCnoL3Ys npu
Heobxooumocmu
BbIYUCTUMETIbHbLE
ycmpoucmea;

NOIb308AMBCS OYEHKOU
UNPUKUOKOU NPU
NPAKMUYECKUXPACUEMAX;
nPOBOOUNb NO U3BECTNHBIM
Gopmynam u npasunam
npeoopazoeanuusi OyK8eHHbIX

YHUCeJl, FEOMETpUUIEcKast
MHTEpIIpEeTaIus
HaTypaJbHbIX, LIEIbIX,
palMOHAIbHBIX,
JICUCTBUTEIIBHEIX YUCEIT,
IMOHUMATh U
OOBSCHATHPAHUILY MEXKTY
MMO3ULIMOHHON U
HEIMO3UIIMOHHOMN
CHCTeMaMH 3alIUCHUYHCE]T;
NEePEeBOIUTH YMCIIa
W30JIHOM CUCTEMBI
3anucu (CUCTEMbI
CUMCIICHHS) BIIPYTYIO;
JIOKAa3bIBaTh U
HCIIOJIb30BaTh MPU3HAKH
JETUMOCTH CYMMBI U
IPOU3BECHUS
MIPUBBITIOJIHEHUN
BBIYKCIICHUN U
pelieHnn3anay;
BBITTOJIHATH

OKpYTJICHUE
panoOHaNbHBIX U
HppaIMOHATBHBIX
YHCENC
3aJITaHHONTOYHOCTBIO;
CPaBHUBATHICUCTBUTEI
BbHEIC YHCIIa
pasHbIMHCTIOCO0aMU;
YIOPSAIOYMBATH YHCIIA,
3aIlMCaHHBIC B BU/JIC
OOBIKHOBEHHOH U
JeCATUYHOHN TpooH,

0 MHOJICECBE KOMNJIEKCHBIX
yuceiu,

€80D0OHO BbINONHAMb
modicoecmeeHHble
npeobpazoeansl
MPUSOHOMEMPUUECKUX,
Jo2apugmuveckux,cmene
HHbBIX BbIPAINCEHUL,
enadems opmynot
ournoma Horomona,
NPUMEHAMb NpU
PpeueHuu3a0ay meopemy o
JIUHENIHOM NpeoCmasieHuu
HOI;

NPUMEHAMb NpU
peuteHuuzaoay
Kumaiickyro meopemy 06
ocmamkax,

NPUMEHAMb NpU
pewenuuzaoay Manyrwo
meopemyDepma;

YyMemb GbINOIHAMb
3anucbyucia 8
NO3UYUOHHOU cUcmeme
CUUCTEeHUS,

NPUMEHAMb NPU PeuleHuy
3a0ay meopemuko-
Yucn08vle PYHKYULU: 4UCIO
u cymma oerumernet,
@yHryuio Diinepa;
NPUMEHAMb Npu
peutenuuzaoay
yenuvleopoou,
NPUMEHAMb NpU
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KOpHEHN HaTypajabHON
CTETEeHH U3 YHUCEIl,
norapudMoB gucen
BIIPOCTBIX CITYYasiX;
M300paxarh TOYKaAMH
Ha YKCIIOBOW MPAMOit
HeINbIen
paloHaIbHBICUHCIIA;
n300pakaTh TOUYKAMHU
Ha YHCIIOBOM MPAMOit
IeJIbIe CTETICHHU YHCel,
KOPHH HaTypalbHON
CTETICHU W3 YHCeT,
norapudmbl YucenB
MIPOCTBIXCITYYasIX;
BBITNIOJHATH
HECIIO)KHBIE
npeoOpazoBaHus
ENTBIXU

8bIPANCEHUL,
BKIIOUAIOWUXCIENEeHU, KOPHU,
nocapugmol u
MpU2OHOMempu4ecKkuedyHKyu
”

HAX00UMb 3HAYEHUS
YUCTIOBBIX U OYKBEHHBIX
BLIPAdICEHULL, OCYUIECMEIISIL
Heobxooumvle

noo0Cmanosxu
unpeobpazosanusi;
uzobpasxicamo
cxemMamu4eckuy2oi,

BEIUHUHA KOMOPO2O
8bIPAdICEHA 8 2PAOYCAX UL
paouanax;

UCNONIBL308AMb NPU PEUUEHUU
3a0a4 mabauyHvlesHA4YeHusl

YHCIia, 3aITUCaHHbBIE C
HCIIOJIb30BAHUEM
apu(METHIECKOTO
KBaJIpaTHOT'O KOPHSI,
KOpHEH cTeneHuooble 2;
Haxoauth HO/
HOKpa3ubimu criocodbamu
Y UCIOJIb30BaTh UX MPH
peleHnmn3anay;
BBITMOJIHATH BBIYUCIICHUS
U ripeoOpa3oBaHUs
BBIPAXKEHUI,
coJIeprKaInx
NeICTBUTENBHBIC YHCIIA,

B TOM YHCJIC KOPHH
HaTypaJIbHBIXCTEIICHEH;
BBITIOJTHATHCTAHIAPT

HbIE TOXIECTBEHHBIC
npeoOpazoBaHUs

peuteHuu3aoay
MHO20UJIeHbL C
oeticmeumenbHuIMU U
yenvimu

K03 puyuenmamu,
61ademsv NOHAMUIMU
npUBOOUMDBILLL U
HeNnpugoOUMbLL MHO2OUNEH
U NPpUMEHAMb UXNPU
peuteHuu 3a0a4;
NPUMEHAMb NpU
pewenuuzaday OCHo8HYIO
meopemyanzeopwl;
NPUMEHAMb NPU PeuleHUn
3a0au npocmeuiuiue

@yHKYUU KOMNIEKCHOU
nepemeHHoOUKax
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JIpOOHO-
paloHaIbHBIX
OYKBEHHBIX
BBIPAXKEHUI;

—  BBIpaXaTh B
MPOCTEHIINX CITydasx
U3 PAaBEHCTBAOHY
MEPEMEHHYIO
Yepe3apyrue;

—  BBIYUCIATH B
MPOCTBIXCITY9astX
3HAYEHUS YHCIOBBIX U
OYKBCHHBIX BBIPOKCHUH,
OCYIIIECTBIISIS
HEO0OXOMMBIC
MOJICTAHOBKH U
npeoOpa3oBaHMS;

- u300paxarbcxemMaTuy
€CKH YTOJI, BeIMINHA
KOTOpOTO BBIpakeHa
BrpajIycax;

—  OILICHHUBATh
3HAKHCUHYCA,
KOCUHYCa, TAHTEHCAa,
KOTaHTeHCa
KOHKPETHBIX YTJIOB.

B nosceonesnou orcuznu
u  npu  uzyHeHuu
opyeux VueOHbIX
npeomemos:

—  BBITOJHATH
BBIYUCIICHUSITIPU
peleHnH 33124

MPUSOHOMEMPULECKUX
Gdynxyuil yenos;
8bINOIHAMb nepegoo

BEUYUHBIY2NA U3 PAOUAHHOT
Mepbl 8  2padycHyro U
obpamHo.

B nosceomnesnoti scusznu u npu

usyueHuu opyaux yueOHulx
npeomemos:

BbINOIHAMb 0eUCMEUsL C
YUCTIOBLIMU OAHHBIMU HPU
peuieHuu 3a0ay
NPAKmMuYecKo2o xapakxmepa u
3a0ay4 u3 pasiuyHbIX
obnacmeti 3HAHUU, UCNOIb3YSL
npu HeobxXoouMocmu
CHpagounble Mamepuansvl U
BLIYUCTUMENILHBLEYCIPOUCME
a:

OYeHUBamy, CPABHUBANb

U UCNONIL308AMb NPU
peueHuY NPaKmu4ecKux
3a0ayquciosvie 3HAYeHUs
DeabHbIX 8elUYUH,
KOHKpemHble YUCo8ble
Xapaxkmepucmuxu

00beKmog
OKpYIHCArOUjecoMupa

TPUTOHOMETPUYECKUX,
JOrapu(pMHUUECKUX,
CTEIICHHBIX,
UPpaLMOHATIbHBIX
BBIPAKCHUIA.

B nosceomnesnoti scusnu u
npu u3yueHuu Opyeux
npeomemos:
BBIIIOJIHATh M OOBSCHATH
CpaBHEHHE PE3yIbTaTOB
BBIYHCIICHUH MPY PEIICHUH
MPAKTUYCCKHX 33724, B
TOM YHCJIC TTPUOJIMIKEHHBIX
BBIYMCIICHUIA,
UCTIONIB3YSIpa3HbIe
CIOCOOBICPAaBHEHU;

| 3amUChIBaTh, CPABHUBATb,
OKPYTJISATH YHCIIOBBIC
JaHHBIE peaTbHBIX
BEJIMYHUH C
HCITOJIb30BaHUEM
Pa3HBIXCUCTEM H3MEPCHUS,

(] COCTaBJITH M OLICHUBATh
pa3HBIMHU CIIOCOOaMM
YHCIIOBBIC BBIPAKEHUS
TIPH pEIICHUN
MPaKTUYECKUX 33729 U
3aJ1a4um3 JAPYrux
y4eOHBIXITPEIMETOB

2eomempuyec
Kue
npeobpazosan
us
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MPAKTUYECKOTOXapaKTe
pa;

BBIIIOJIHATH
MPaKTUYECKHUE PACUCThI
C UCIOJIH30BAaHUEM IIPU
HE0OXOOUMOCTH
CIIPABOYHBIX
MaTepHaJIOB U
BBIYHCITUTEILHBIXYCTPO
WCTB;

COOTHOCHTB PeaIbHBIC
BEJIMYHHBI,
XapaKTePUCTUKU
00BEKTOB OKPYKAIOIIEr0
MUPA C UX KOHKPETHBIMH
YHCIIOBEIMU3HAYCHHSIMU,
HCIIOJIb30BaTh METO/IBI
OKpYTJICHUS,
NpUOTKEHU AN
MPUKUAKH TIPU

perieHnH

MIPAKTUYECKUX3a1a4
IOBCEIHEBHON XU3HU
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Ypasnuenu
au
Hepagencm
6a

[1 Pemats

JIMHEHHbICYpAaBHEHUS U
HEPaBCHCTBA,
KBaJIpaTHbIC YPaBHCHUS;
pemars
JorapuMUUECKHe
ypaBHeHus Buja loga
(bx+c)

= d u mpocTeiimme
HepaBeHcTBa Bujia l0ga
X <d;

peniath moKa3areibHbIe

ypaBHEHUsI, BUIA abx+c=
d (roe d MmoxxHO
IPE/ICTAaBUTh B BUTIC
CTEIICHU C OCHOBAHUEM &)
Y IIpOCTEHIINE

HepaBeHcTBa BHa aX<d
(rme d MOXxHO
MPEJICTAaBUTh B BUJIE
CTETEeHH C
OCHOBAaHHEMA);.
MPUBOUTH HECKOIBKO
IIPUMEPOB KOPHEU
IIPOCTEUILIErO
TPUTOHOMETPHUIECKOTO
ypaBHEHHS BUa: SINX =
a, Cosx = a, tgx = a, ctgx
=a, rmea

— TaOJIMYHOE 3HAYCHUE
COOTBETCTBYIOLIEH
TPUTOHOMETPUYIECKOMN

byHKIMN.

Pewams payuonanvuvie,
nokasameJbHole
unozapugmuieckue ypasHeHus
U HepaseHcmsa, npocmeuiuiue
UppayuoHanvHole u
MpU2OHOMempuiecKue
VpasHenusl, Hepagencmea u
uxcucmemvi;

UCNONIb306aMb
MemoOovlpeulensl
VPAaHeHUll: npugeoenue
K8UQy

«npousseoeHue pagHo Hyao»
unu

«UACMHOEe PABHO HYTIOY,
3ameHa nepemeHHbIX,
UCNONIL306AMb
MemoouHmepaanos oOJis
peuleHusHepaseHcms;
UCNONIb306aAMb
epaghuueckutimemoo ons
NPUOIUINCEHHO20 pelieHUs
VpasHeHull U HepageHcme,
usobpaxcamo Ha
MPULOHOMEMPUUECKOUOKDPYIHC
HOCMU MHOJCECMBO PeueHUl
npocmeuuiux
MPULOHOMEMPULECKUX
VpasHeHull U HepageHcma,
8bINOIHAMB OMOOP KOPHEll
VPABHEeHUU Ulu
PpeueHUliHepagencme 8
coomeemcmauu ¢
OONOTHUMENbHBIMU YCTIOBUAMU

CB0060HO ONIEpUPOBATH
MOHSTUSMHU: YpaBHEHUE,
HEPaBEHCTBO,
PaBHOCHUJIbHBIE YpaBHEHUS
U HEPABEHCTBA, ypaBHEHUE,
SIBJISIOIIEECS CIIEICTBUEM
JPYroroypaBHEHUS,
ypaBHEHUS, PABHOCUJIbHbBIE
Ha MHOXECTBE,
paBHOCUJIbHBIC
npeoOpa3oBaHUsypaBHEHU
i;

peliath pa3Hble BUbI
ypaBHEHU U HEPABEHCTB U
UX CHUCTEM, BTOM UHUCJIE
HEKOTOpBIE ypaBHEHUS 3-H
u 4-i crenenei, TpoOHo-
panuoHaNbHbIE U
HppaliOHAIILHBIE;
OBJIA/IETb OCHOBHBIMU
TUIIAMU [10KA3aTeNbHBIX,
JorapupMuuecKux,
HppalMOHATIbHBIX,
CTENEHHBIX YPABHEHUN U
HEpaBEHCTB U
CTaHJapTHBIMU

METOJIaMH UX PEIICHUN 1
MIPUMEHATH UXITPU
pelIeHnn3anay;
MIPUMEHSTH TEOpEMY

besy k peurenuro
YpaBHEHUMU;

NPUMEHSATh TeopeMy Buera
JUTSL peleHus

0 Jocmuosicenuepesynoma

moe pazoena II;
€80000HO onpedensimb
Mmun u v10upams mMemoo
peweHuss NoKa3amenbHuIX
u 02apupmuyeckux
VpasHeHulU HepaeeHCms,
UPPAYUOHATLHBIX
VpasHeHull U HepaseHCms,
MPUCOHOMEMPULECKUX
VpasHeHUl U HepaseHCms,
ux cucmem,

€c80000HO peuiamy
cucmemvl
JIUHEIHBIXYPABHEHUT,
pewanms 0OCHOBHbLE

Munsl ypagHeHuil u
HepaseHcma ¢
napamempamus;
NPUMEHSIMb NPU
peuweHuuzaoay
Hepasencmea Kowu —
bynarxoeckoeo, bepnynnu,
umMemsb npeocmasienue o
HepaseHcmeax
MedHcoycpeOHUMU
cmeneHHbIMU
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B nosceonesnoii sorcuznu u
npu u3yHeHuu Opyeux
npeomemos:
COCTaBJISITh U PeIIaTh
YpaBHEHUS U CUCTEMBI
YpaBHEHUH IIpU
pEIICHUHN
HECJIOKHBIXIIPAKTHYE
CKHUX 3a1a4

U oepaHuvdeHusAMU.

B noeceonesnou xcusuu u

npuUU3yYeHuu Opyaux
VUEOHbIXNPEOMEMOB:
coCmasnaAms u peuanms
VpasHenusl, cucmembl
VpasHeHuli uHepaseHcmea npu
peuieHuu 3a0ay opyaux
VUEeOHbIX NPeOMemo8,
UCNONIBb306aMb YPAGHEHUS
u HepaseHcmea Oisl
HOCMpoeHUusU
uccne0osanus
npocmeuuiux
Mamemamuyeckux
Mooenell peanbHbix
cumyayui uiu
NPUKIAOHBIX3A0aY;
YMembUHmMepnpemupos8ams

HEKOTOPBIXYPaBHEHUI
CTEIIEHU BBIIIEBTOPOI;
IIOHUMAaTh CMBICII TEOPEM
O PaBHOCUJIBHBIX U
HEPaBHOCUJIbHBIX
peoOpa3oBaHUSIX
YPaBHEHUIHU YMETh
MXJ0Ka3bIBaTh;

BJIa/IETh METOJaMU
pelieHusl ypaBHEHUH,
HEPAaBEHCTB U UX CUCTEM,
YMETb BBIOMPATh METOJ
peteHust 1 000CHOBBIBATH
CBOH BBIOOD;
HCII0JIb30BATh
METOANHTEPBAJIOB ISl
pelIeHNs HEPaBeHCTB, BTOM
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NOYYEeHHbLU NPU peuleHul
VPABHEHUsl, HEPABEHCMBA
U cucmemsl pe3ynoman,
oyeHusams e2o
npagoonooodue 8
KOHMeKcme 3a0aHHO
PeanvHOU cumyayuy uiu
NPUKIAOHOU 3A0a4u

gucie ApoOHo-
palOHAaIbHBIX U
BKJTFOYAIOIIUX B ce0s
UppanoHaIbHbIe
BBIPKCHUS;

— pewath anreOpanyeckue
ypaBHEHUS U HEPABEHCTBA
U X CUCTEMBI C
napaMeTpamMu
anredpanvdecKkum
urpau4ecKuM METOAaMH;

—  BJAJIeTh Pa3HBIMU
METOJIaMHU
J0Ka3aTeIbCTBaHEPaBe
HCTB;

— peuiaTh ypaBHEHHUS
BIICJIBIX YHCIIAX;

-~ m300pakaTb MHOXKECTBA Ha
TUTOCKOCTH, 3a/1aBacMbIe
ypaBHEHUSAMU,
HEPaBCHCTBAMHH
UXCHCTEMaMU;

—  CBOOO/IHO MCIIOIB30BATh
TOKJIECTBEHHBIC
npeoOpazoBaHus IpU
pelIeHU: ypaBHEHUH U
CUCTEMYpPABHEHUH

B nosceonesnout srcuznu u
npu usy4eHuu
OpPY2UXNPEOMEMOB:

—  COCTaBJIATH U PeIIaTh
ypaBHEHUS,
HEPaBEHCTBA, X
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CHCTEMBI IIPU PEIICHUU
3a7a4 qpyrux
y4EOHBIXITPEIMETOB;
BBINOJIHATH OLEHKY
MPpaBION0100us
pe3yIbTaTOB, MOJy4aeMbIX
MIPU PELICHUN PA3TUIHBIX
yYpaBHEHUM, HEPABEHCTB U
WX CUCTEM NPHU PEHICHUU
3aJa4 ApYruxy4eOHbIX
MPEIMETOB;

COCTaBIIATh U
pemaTbypaBHEHUS U
HEpaBEHCTBA C
napaMmeTpamu MpH
pelleHnH 3a1a4 APYrux
y4EOHBIXIIPEIMETOB;
COCTaBJIATh YpaBHEHUE,

HEPABCHCTBO HUJIN
HUXCUCTEMY,




ONMCHIBAIOLIUE PEATBHYIO
CUTYaLUIO UM NPUKIIAJHYIO
3aj1a4y, MHTEPIPETUPOBATH
IIOJIy4YEHHBIE PE3YJIbTAThI;
UCIIOJIb30BATh
IIPOrpaMMHBIE CPEJICTBA
IIPU PELIEHNUU OTJENbHbIX
KJIACCOBYPABHEHUM
MHEPABEHCTB
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Dyukyuu

OnepupoBath Ha
0a30BOM ypOBHE
HOHSATHSMH:
3aBUCUMOCTh BEJIMYHH,
(byHKLUS, APTYMEHT U
3HauYeHUE (PyHKIINH,
00J1acTh omnpeeneHus
Y MHO>XECTBO 3Ha4ECHUHN
byHKIMH, rpadux
3aBUCUMOCTH, 'papuK
(GyHKIMY, HYJIU
(GyHKLUU, TPOMEXYTKH
3HAKOMOCTOSIHCTBA,
BO3pacTaHMe Ha
YHCIIOBOM
POMEXKYTKE,
yObIBaHUE HAa YUCIOBOM
POMEXKYTKE,
HauOobIIee U
HalMEHbIIIee 3HaUeHUe
(GYHKIIMHY Ha YUCIIOBOM
POMEXKYTKE,
nepruoInIecKast
byHKLUMSA, TEPHOL;
OTIepHpOBAThH HA
6a30BOM ypOBHE
MOHSATHSAMH: TIPSIMAsTA
oOpartHas
POTIOPIIMOHATEHOCTh
JIMHEMHas,
KBaJ[paTUYHAS,
JorapupmMuyuecKas u
HoKa3aTesbHas

byHKIHIH,

[l Onepuposamv nousamusamu:

3a8UCUMOCTb GETUYUH,
QyuKkyus, apeymenm u
3HaueHue yHKyuu, ooaacmo
onpeoeneHus UMHONCECMB0
3HaueHull pyuxkyuu, epagux
3asucumocmu, epagpux
@dynxyuu, Hyau QyHKyuu,
NPOMENHCYMKU
3HAKONOCMOSHCMEA,
go3pacmanue Ha YUCI080M
npomedxcymke, yovieanue Ha
YUCTOBOM NPOMENCYIIKE,
Haubobulee u HauMeHbluLee
3HayeHue hyHKyuu Ha
YUCTI0BOM NPOMEIICYNIKeE,
nepuooudeckas QyHKyus,
nepuoo, YemHas U HeuemHast
dynxyuu;

ONepupo6amv NOHAMUAMU:
npamas u oopamuas
NPONOPYUOHATLHOCHID,
JIUHENHAs, K8AOPAMU4Has,
Joeapupmuyeckas u
NOKA3amenbHas YyHKyuu,
mpuzoHoMempuiecKue
dynryuu;

onpeoenams 3Ha4eHue
@YyHKYUU NO 3HAYEHUIO
apaymeHma npu paziuiHvlx
cnocobax 3a0anusi PyHKyuu,
cmpoums epaguxu
U3VYUEHHBIX (DYHKYULL,
ONUCHIBAMb NO 2PAPUKY U 8

Bnaners noHITUIMU:
3aBUCUMOCTh

BEJIMYMH, PYHKIIHS,
apryMeHT U 3HaueHHe
¢byHkunu, 0b6IacTh
OIpeIeIeHUs] 1 MHOKECTBO
3HAYeHUH YHKIIUH,
rpaguK 3aBUCUMOCTH,
rpaduK GyHKUIUH, HYITH
(GyHKLINHU, TPOMEXYTKH
3HAKOIIOCTOSIHCTBA,
BO3PaCTaHHUE Ha YMCIOBOM
IIPOMEXKYTKE, yObIBaHHE Ha
YHCIOBOM ITPOMEXYTKE,
HauOoJbLIeE U
HalMEHblIIee 3HaUeHue
(GYHKIIMY Ha YHCIIOBOM
IIPOMEXKYTKE,
nepuoanueckas GyHKIUS,
IIEPUOJ, YETHASI U HEUETHAs
(GyHKIINH; YMETh
IIPUMEHSTH 9TH IOHATUSA
IIPU pelIeHnn3a/1ay;
BJIA/IETh NTOHATHEM
CTerneHHas (PyHKIUS;
CTPOUTH ee IrpaduKu
YMETb IPUMEHSTh
CBOMCTBA CTEIIEHHON
byHKIMH TpU
pelIeHnn3anay;

BJIa/IETh NOHITUSIMHU
nokasarenbHas QyHKIHS,
HKCIIOHEHTA; CTPOUTh UX
rpadMKu U yMETh

Hocmuoicenuepesynrbma
moe pazoena I1;

e1ademsn
NOHAMUEMACUMNIMOMbL U
yMemb e20 NPUMeHsmMsb npu
peuteHuu 3a0ad;
NPUMEHSAMb MemoObl
peweHuss npocmetiuux
ougpepenyuanbrvix
VpagHeHul nepeozo u
8MOPO2ONOPSIOKO8
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TPUTOHOMETPHUYECKHE
byHKIINY,
pacrno3HaBarb
rpaduku
3IIEMEHTAPHBIX PYHK
UM: TpSIMOU 1
oOpaTtHoOM
POMOPLUUOHATEHOCT
u,

npoCmMeuuux cayuasnx
nogopmyne nosedenue u
ceoticmeaghyHKyui,
HAxoo0ums no epapuxy

@dyHKyuu Hauborbuiue u
HaumeHbvuue

IIPUMEHATH CBOWCTBA
HoKa3aTeabHON QyHKIUH
IIPU peLIeHNN3a/1aY;
BJIA/ICTh ITOHATHEM
norapupmuuecKasipyHk
LUsT; CTPOUTH €€

rpaduK HyMETh
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JIMHEWHOM,
KBaJ[paTUYHOM,
norapuMUIECKOn 1
MIOKa3aTeIbHOU
GyHKIHH,
TPUTOHOMETPHUUECKUX
byHKIHH;

COOTHOCHUTH IpaduKu
AJIEMEHTaPHBIX
byHKIMI: TpsAMoil u
obpaTtHoM
MPOMOPLUUOHATEHOCT
u,

JUHEHHON, KBaIpaTuy
HOM,
JorapuMuueckoi u
ITOKa3aTeIbHOU
byHKIHH,
TPUTOHOMETPUUYECKUX
byHKLHi C
dbopmynamuy,
KOTOPBIMU

OHU3aJIaHbI;

HAXOJHTh MO TpaPuKy
npUOIMKEHHO 3HAUEHUS
GbyHKIIUYN B
3a/IaHHBIXTOYKAX;
OTIPEIeIATh MO rpaduKy
CBOICTBa PyHKIMH
(HynH, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA,
MPOMEKYTKUMOHOTOHH
OCTH, HauOOJIbIINE U
HAUMEHBIIINE 3HAYCHUS

O

3HaYeHus,;
cmpoums 2CKu3 epaguxa
@yHryuu, yoosnemeopsioueli
npueedeHHOMY Habopy
VCI08ULL (NPOMENCYMKU
803pacmarus/yovieanusl,
3HayeHue hyHKyuu 6
3A0aHHOU MOYKe,MOYKU
IKCMPEMYMOB, ACUMNINOMDbI,
HYIU YHKYUU um.o.);
peuiams ypasHeHus,
npocmeuiuiue cucmemol
VPasHeHUll, UCNONb3YSL
ceoticmea GpyHKyuil u
uxepagpuxos.

B nosceounesnoui sorcuznu u npu

usydenuu opyaux yueOHwix
npeomemos:

onpeoensims no epaguxam u
UCNONBL306aMb OJI5L PEULCHIUSL
NPUKIAOHBIX 3A0a4
CBOLICMBA PeabHbIX
npoyeccos u 3a8UcUmMocmet
(Haubonvuiue u HaumenbUiUue
3HAYEHUsl, NPOMENCYMKU
go3pacmanus u yovleanus
@yHKYuU, npomedNcymru
3HAKONOCMOAHCMEA,
acumMnmomul, nepuoo
um.n.);
uUHmMepnpemuposams
CBOLICMBAB KOHMEKCMme
KOHKDEmHOU

IIPUMEHATH CBOWCTBA
JorapuMUIECKOM
(GYyHKINU TIpU peIIeHUuN
3ajauy;

BJIAJICTh MMOHATUAMHI
TpUTrOHOMETpHUecKuepyH
KIIUU; CTPOUTH UX
rpauKu U yMETh
IIPUMEHATH CBOWCTBA
TPUTOHOMETPHUYECKHUX
byHKUMA pu
pelieHnn3anay;

BJIAJICTh MMOHITHEM
oOpaTHast QyHKIINS;
MPUMEHSTH 3TO TIOHSTHE
IIPU pelIeHUN3a/1ay;
NPUMEHSTH MTPH
peleHnn3a1ay CBoicTBa
(GYHKIHMI: 4eTHOCTb,
NEPUOIUYHOCTb,
OTPaHUYECHHOCTB;
NPUMEHSTH MIPU
pemeHnn3anaq
npeoOpazoBaHus
rpauKoB QyHKIINIA;
BJIAJIETh
MOHATUSMHYHUCIIOBAS
M0CJIEeI0BATEIbHOCTbD,
apudMeTHIecKas u
reoMeTpHUECKasIIporpec
cHs;

OPUMEHSTH MIPU
peleHnn3a1ad CBOMCTBA
U TIPU3HAKU

56




UT.IL);

—  CTPOMTH 3CKHU3 rpaduka
(byHKINU,YAOBIETBOPS
IOLIEH MPUBEICHHOMY
Habopy yclnoBui
(MpoMeXyTKH
BO3pacTanus /
yObIBaHUS, 3HAUCHHE
GyHKUIMM B 3aJaHHOM
TOYKE, TOUKH
HSKCTPEMYMOB HT.]I.).

B nosceonesnoti sorcuznu u
npu U3yueHuu Opyaux
npeomemos:

-  ompenenaTh 1o rpadukam
CBOMCTBaA
PEabHBIXIIPOIIECCOB U
3aBUCUMOCTEH
(HauOomnplINE U
HaMMEHBIIINE3HAUYECHUS,

npaxmuqecmﬁ cumyayuu,

onpeoesims no
epagpuxam
npocmeumuexapakmepuc
MUKU NepUuoOUYeCcKUx
npoyeccos 6 buonocuu,
9KOHOMUKE, MY3bIKE,
paouocsszu u op.
(amnaumyoa, nepuoo

apu(METHIECKON U
reoMeTPHUYECKOUIIporpecc
15058

B noeceonesnon scusHu

U  npu  u3yYeHuu
opyaux VUEOHbIX
npeomemos:

OTpeeNATh Mo rpadukam
Y MCTIOJIb30BATh IS
pelIeHUs TPUKIIATHBIX
3a/1a4 CBOMCTBA PEAIbHBIX
MIPOLIECCOB U
3aBUCUMOCTEN
(HambompIIHE U
HaMMEHBIIINE 3HAYCHUS,
MIPOMEKYTKH BO3PACTAHUS
1 yOBIBaHUSI(PYHKIINH,
IPOMEKYTKU
3HAKOIIOCTOSIHCTBA,
ACHMIITOTBI, TOYKH
neperuba,
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MIPOMEXKYTKH BO3PACTaHUS
1 yOBIBaHUS, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA U T.I1.);
UHTEPNPETUPOBATH
CBOMCTBaB KOHTEKCTE
KOHKPETHOM
MPAKTUYECKOUCUTYALIUU

MepuoJ U T.I1.);
MHTEPIPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOMU
IIPAaKTUYECKONCUTYALUU;.
OTpeeNATh Mo rpadukam
IIPOCTEUILINE
XapaKTEPUCTUKU
MEPUOINYECKUX
MPOLIECCOB B OMOJIOTHUH,

9KOHOMHUKE,MY3bIKE,
PaJMOCBA3H U JP.
(aMIuMTY 1A, IEPUO U
T.IL.)
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Inemenmui
mamemamu
uec K020
ananusza

- OmnepupoBatb Ha
0a30BOM ypOBHE
HOHSTUSAMU:
pou3BoIHAs GYHKIIMH B
TOYKE, KacaTelbHasl
Kkrpaduky GyHKIUH,
Npou3BOIHAS (DYHKITNH;

—  ONpEeleNsATh 3HAUCHUE
MIPOU3BOIHOMN
(GYHKIIHU B TOYKE TIO
M300paKeHUIO
KacaTeJIbHOM K
MIPOBEJICHHOM B
3TOMTOYKE;

—  pelaTh HECIOXKHbIE
3a/la4y Ha IPUMEHEHNE
CBSI3M MEXKIY
POMEKYTKAMUMOHOTOHH
OCTH U TOYKaMU
AKCTpeMyMa (yHKIIHH, C
OJIHOU CTOPOHBI, U
IPOMEXYTKAMHU
3HAKOIOCTOSIHCTBA U
HYJIIMU IIPOU3BOTHON
3TON PYHKIIUH —
CIpYTOM.

B noeceownesnotl scusnu u
npuU U3y4eHuu Opyaux
npeomemos.

—  TOJb3ysCh rpaduKamu,
CpaBHUBATh CKOPOCTHU
BO3pacTaHus (pocra,

[ Onepuposame noHamusamu:
npou3BoOHAst (PYHKYUU 8
mouke, KacamenbHas K
epaghuxy ¢ynxyuu,
npou3600HAs PYHKYUU,

[ sbiuucasims npou3800HYI0
0O0HOUIEeHA, MHO20YJIeHd,
K8aOpamuozo
KOPHS, NPOU3B0OHYIO
CYMMBIQYHKYULL,

BbIUUCTIAMb NPOUBOOHbBIE
NEMEHMAPHBIX DYHKYULL U UX
KOMOUHAyUl,
UCNONL3YSACHPABOUHbIE
Mamepuanvl,

[l uccredosamo 6
NPOCMeUUXciyuanx QyuKyuu
HA MOHOMOHHOCb, HAXOOUMb
Haubobuue u HauMeHbulUe
3HAYeHUsi YYHKYULl, Cmpoums
2paguKru MHO20YIEHO8 U
npOCMetuux payuoHaIbHbIX
@YHKYUL ¢ UCNONL30BANHUEM
annapama mMamemamuieckoco
aHanusa.

B noeceonesnoi scuznu u npu
usyuenuu opyaux yueOHoix
npeomemos:

[ pewams npukiaonvle
3a0ayqu uz buoio2uu,
@uzuKu, Xumuu, IKOHOMUKU
U Opyaux npeomemos,
CBs3aHHbIE C

0 Bnapers moHsTHEM
OECKOHEYHO yOBIBarOIIas
reoMeTpuyecKas
nporpeccusi u
YMETBIIPUMEHSATDH €T0 MPHU
pelieHnn3anay;

[J OpUMEHSATH IJIs
pelieHus3anay
TEOPHIOIIPEICIIOB;

[ BIageTh MOHATHUSIMHU
OECKOHEYHO OOJIBIIHE U
OECKOHEYHO MaJble
YHCJIOBBIC
MOCIIEA0BATEIHHOCTH U
yMETh
CPaBHUBATHOECKOHEYHO
OompITHe U OECKOHEYHO
MaJble
MOCJIEI0BATEILHOCTH;

(] BHaaeTh MOHATUIMHU:
MIPOU3BOHAS PYHKIIMH
BTOYKE,
MPOU3BOIHAS ) YHKIIUH;

| BBIYHUCIATH
MIPOU3BOTHBIC
AIIEMEHTApHBIX (PYHKIINH
HMX KOMOMHAITU;

| uccuenoBaTh GyHKIIUU
Ha MOHOTOHHOCTh
UIKCTPEMYMBI;

CTPOUTH TpapuKu U
MPUMEHATHK PEIICHUIO
3aJa4, B TOM YHCIIE C
napameTpoM;

Hocmuoicenuepesynroma
mos pazoena I1;
€80000HO 61a0emb
CMAaHOapmHvIM
annapamom
MAMeMamuyecKo2o
AHANU3AO0ISL BBIYUCTCHUSL
npOU3BOOHBIX PYHKYUU
00HOUNEePeMEHHO,
C80000HO NPUMEHSMb
annapam
MAMeMamuyecKo2o
AHANU3a0JIsl UCCTIE008AHUS
@yHKYULl U NOCMPOEHUs.
epaghuxos, 6 mom uucie
Uccned06anus Ha
BbINYKIOCb,
onepuposams
NnOHAMuUEM
nepeooopasHoll
dynryuu ons
peuleHua3a0ay,
081a0emb 0CHOBHbIMU
ceedeHusMU 00
unmezpane Horomona—
Jletibnuya u ezo
npoCcmeuuuxnpumMeHen
usx;

onepuposams
B8CMAHOAPMHBIX
cumyayusx
NPOU3BOOHBIMU
BbICULUXNIOPAOKOB,
YyMemb NPUMEHAMb
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MOBBIIICHUS], YBETUUCHUS
Y T.I1.) WU CKOPOCTH
yObIBaHMS (MaieHUs,
CHWDKEHUS, YMEHBIIICHUS
Y T.I1.) BEJINYMHB

uccneoosanuem

Xapakmepucmuk pedlbHblX

npoyeccos, HAxXodHcOeHUuem

BJIAJICTh
HOHSTHEMKacaTenbHas K
rpaduKy QyHKIHH U
YMETh IPUMEHSATH €T0 TPH
pELICHUH 3a]a4;

BJIQ/ICTh TIOHSITUSIMH
nepBooOpa3Has
byHKIIHS,
OIpeIeIICHHBIMUHTET
pai;

npupewenuu 3a0a4
CB0UCMBa HeNnpepbleHbIX
dyHryuiL;

YyMemsb NpUMeHAmMb npu
peuteHuu 3a0a4

meopemvl Beliepwumpacca;
yMembs 8bINOIHAMb

l’lpu6]luf)iC€HHbl€6bl’luCJl
€HUA
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peabHBIX Mpoleccax;
COOTHOCHTD TpaduKu
peabHBIX MPOIECCOB
3aBUCHMOCTEH C UX
OTHCAaHUSIMH, BKITIOYAI0
IIUMH XapaKTEPUCTHKU
CKOpPOCTH U3MEHEHUS
(OBICTpBIH pOCT,
IUIAaBHOE TTOHMKECHUE
UT.IL.);

UCTIOJIB30BaTh TPaPUKH
pEaNbHBIX MTPOIIECCOB
JUTSL PEeLICHUS
HECJI0KHBIX
NPUKIIAJHBIX 337124, B
TOM YHCIIE OTIPEIeIsis
norpauky CKOpocTb
XoJianporecca

HaubONbUWUX U HAUMEHbULUX
3Ha4eHUtl, CKOpocmu u
VCKOpeHUs, U m.n.;
UHMEPNPemupo8amvbnoLyye
HHble pe3yibmamol

—  TPUMEHATH TEOPEMY
Herorona— JleliOuua u
ee CICACTBHS ISt
pelIeHus3a1ay.

B noesceornesnon scusnu

u  npu  uzyveHuu
opyeux VueOHbIX
npeomemos:

—  peuiath NPHUKJIAJIHbIC
3a7a4M U3 OUOJIOTHH,
(U3UKH, XUMUH,
HKOHOMHKH U JAPYTHX
IIPEIMETOB, CBSI3aHHBIC C
UCCIICIOBAaHHEMXapaKTepH
CTHK ITPOIECCOB;

—  HHTEpIPEeTHPOBATHIONYYE
HHBIE PE3YJIbTaThI

(MemoOovbl pewieHus
VPABHEHUl, BbIYUCTEHUS.
onpeoeneHHo20
unmezpana);

ymemb
NPUMEHAMbAPULONCEHUE
nPOU3B0OHOU U
onpeoeneHHo20 unmezpana
K peuienuro 3a0a4
ecmecmeo3HaHUsL,
6nademsv NOHAMUAMU
emopas NPou3B0OHAsL,
BLINYKIOCHb 2paura
dyHKYuU U ymemo
uccnedoeamuv QyHKYuo
HA 8bINYKIOCHIb
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Cmamucmu
Kau

meopus
6epoaAmHocm
eil

, IO2UKA U
KomOunamo
pu Ka

() OmnepupoBatb Ha
0a30BOM ypOBHE
OCHOBHBIMH
onucaTeIbHbIMU
XapaKTEePUCTUKAMHYHUCIIO
BOro Habopa: cpeaHee
apudMeTHIecKoe,
MeznaHa, HauOoJIbIIee 1
HaMMEHbIIIEe 3HAYCHUS;

[l omepupoBaTh Ha 0a30BOM
YPOBHE NOHATHUSMU:
4acTOTau BEPOSITHOCTh
COOBITHSL, CITy4alHbIN
BBIOOD, OMBITHI C
PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMUCOOBITH
SIMU;

'] BBIYUCIIATH BEPOSITHOCTU
cOOBITHI Ha OCHOBE
nojcyera
YHCIIANCXO/IOB.

B nosceonesnoti srcuznu u
npuU U3y4eHuu Opyaux
npeomemos.

[J olleHMBaTh U CPAaBHUBATH
B MTPOCTHIX
CIIy4asiXBEPOSITHOCTH
COOBITHII B
peanbHOMKU3HY;

[] 4uTaTh,COMOCTABII
ATb, CPAaBHUBATh,

Hmems npedcmasnenue o
OUCKPEMHBIX U HeNnpepbl8HbIX
CYYAUHBIX BETUYUHAX U
pacnpeoeneHusx,
OHe3a8UCUMOCTNU
CVUAUHBIXBETUUUH,

umems npedcmasiienue o
mMamemamuyeckom
0JCUOAHUU U QUCnePCUU
CILYYAUHBIXGEIUYUH,

umems npeocmasienue o
HOPMANbHOM
pacnpeoeneHuu u
npumepax HOpMaibHO
pacnpeoeneHHbixX
CILYYAUHBIX BEIUYUH,
NOHUMAMb CYyMb 3aKOHA
OOLUUX YUCeN U
8b100POUHO20 MEMOOa
usMepenust 6eposmHocmel,
umemyv npedcmasnerue
00YCI08HOIL 6ePOMHOCINU U
0 NOJIHOU 8EPOMHOCTU,
NPUMEHAMb UX 8

peweHuuzaoa,

umemso npeocmaeieHue
OBAJICHBIX YACMHBIX BUOAX
pacnpeoeneHull u
npUMeHsAMb ux 8
peuteHuu3aoay;

umems  npeocmasienue o
Koppenayuu CYUAUHBIX
8EUYUH,0

1 OnepupoBatb OCHOBHBIMU
ONUCATEIbHBIMU
XapaKTepUCTUKaAMH
YHCIIOBOTO Habopa,
MOHSITUEMIE€HEpaIbHas
COBOKYIIHOCTb U
BBIOOPKOI1 U3 Hee;
ONEPUPOBATH MTOHATUAMHU:
4acToTa U BEPOATHOCTb
cOOBITHSI, CyMMa U
IIPOU3BEICHNE
BEPOSITHOCTEM, BBIYUCIIAThH
BEPOSITHOCTH COOBITUM
HaOCHOBE T0JIcYeTa
YU CIAUCXO/I0B;

| BHameTh
OCHOBHBIMHUIIOHSITHSIMU
KOMOMHATOPUKHU U YMETh
WX TIPUMEHSTH TIPU
pelIeHnn3anay;

| uMeThb IpeacTaBiIeHue 00
OCHOBax
TEOPUUBEPOSITHOCTEH;

| MMETb IPEJICTaBICHUE O
JUCKPETHBIX
MHETIPEPBIBHBIX
CITyYaHBIX BEJIMYMHAX
U pacIpeieieHusIX, O
HE3aBHCHMOCTH
CIy4yalHBIX BEJIMYUH;
UMETh MPEJCTaBIEHUE O
MaTEMaTHYECKOM
0KMJTAHUHNH

Locmuoicenuepezynoma
mos pazoena I1;

umemuy

npeocmasieHue o
YEHMPAbHOU
npeoenvHol

meopeme;

umemy npedcmasieHue
0
8b100POUHOMKOIhuyu
eHme Koppenayuu u
JIUHEUHOU peapeccull;
umMemyv npedcmasieHue o
CMAamucmuyeckux
2unomesaxu npogepke
cmamucmuyeckou
eunomeswl, o
cmamucmuxe Kpumepus u
ee yposHe 3SHaUUMOCmu,
umMemyb npedcmasieHue o
CBA3U IMNUPUYECKUX
umeopemu4eckux
pacnpeoeneHutl;

umMemyb npedcmasieHue o
KOOUposauuu,
080UYHOU3ANUCH,

0gouyHomoepese;
611a0emsv OCHOBHbIMU
NOHAMUAMU MeopUU
epagos (epag,eepuiuna,
pebpo, cmenens epuIUHbI,
nymo 6 epaghe) u ymems
NPUMEHAMbUX
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UHTEPIPETHPOBATH B
IIPOCTBIX CITydasx
peasbHbIC JaHHbIC,
IIPEJICTABJICHHBIC B BUJIC
Ta0HIL, TUarpamm,
rpa¢uKoB

JIUHEUIHOU pe2pecCull.

B noeceomnesnou scusnu u npu
usyuenuu opyaux npeomMemos:

BLIYUCTIAMb UTU OYEHUBAMND
8epOSAMHOCMU COOLIMULL
BPEANILHOU HCUSHU,
8blOUpamo
noOXo0suuemMemool
npeocmasieHus u
00pabomKu OaAHHBIX;

yMemb peuams HeCl10HCHbLE
3a0a4u Ha npuMeHeHue
3aKOHA OOILUUX YlUCeT 8
COYUOTIO2UU, CMPAXOBAHUL,
30pasooXpaHeHul,
obecnevenuu 6e3onacHocmu
Hacenenus 8
Upe3BbIYAUHBIXCUMYAYUAX

JIUCIIEPCUU CITyYalHBIX
BEJIMYNH;

—  HUMETb NpeCTaBICHUE O
COBMECTHBIXpacHpe/esie
HUAX
CIIy4aiiHBIXBEJINYHH;

— IHIOHHUMAThb CYTb
3aKOHA0OJBIINX YHCET U
BBIOOPOYHOT'O METO/A
U3MEpEHUS BEPOSTHOCTEH;

—~  HMMETh MPEJICTaBICHHUE O
HOpMaJIbHOM
pacnpeesieHuun
npuMepax HOpMaabHO
pacnpeeieHHbIX
CIIy4aifHbIX BEJTUYHH;

- HUMCTb
NpeJCTaBiIeHue O
KOppesLHUCTydan
HBIX BEJIUYUH.

B noeceonesnoii srcusnu u
npu u3yueHuu opyaux
npeomemos:

—  BBIYUCIATH
WIHOIICHUBATh
BEPOSITHOCTH
COOBITHI B peasibHOU
KH3HH;

- BBIOMpaThH
METOBITIOXO/ISIIETO
IpeJCTaBICHUs

noOpabOTKH
JTAHHBIX

npu pewenuy 3a0ay,
umemsv npedcmagieHue o
o0epesvsix u ymems
npUMeHsims npu

peueHuu3aoay;

énaoemo noHAmMuUeM
CB3HOCMbU ymembo
NPUMEHAMBKOMNOHEHNbL
CBs3HOCMU npu
peueHuu3aoay;

yMemb 0Cyuwecmsisimo
nymu no pebpam, 06xo0wi
pebep u eepuiun epagha;
umems npedcmasienue 0o
IUNEPOBOM U
2aMUILMOHOBOM NYMU,
umems npedcmasiienue o
mpyoHocmu
3a0aYUHAX0HCOEHUS
2aMUILMOHOBA NYMU,
61a0emsv NOHAMUAMU
KOHeUHbleU CUemHble
MHOIHCECNBA U YMemb UX
NPUMEHSIMb NPU PEUeHUU
3a0ay;

yMemb npUMeHAmb
Memoo
MamemamuyecKouuHoyK
yuu;

yMemb npUMeHAmb
npunyun JJupuxie npu
peuteHuu3aoay
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Texcmoes
vle
3a0auu

[0 Pemarts

HECJI0KHBIETEKCTOBEIS
3a/1a4d Pa3HBIXTHUIIOB;
aHaJIM3UPOBATH
yCJIOBHE 3aJa4H,
MPUHEOOXOMMOCTH
CTPOUTH JIJIsS €€
perieHus
MaTeMaTUYeCKYIOMO1eI
b;

IIOHUMATh U
HCIIOJIb30BATh I
peuieHus 3a1auu
uHpopmaruto,
MIPE/ICTABJIICHHYIO B BUIC
TEKCTOBOM M CHMBOJIBHOM
3aIlMCH, CXEM, TaOJIuII,
quarpamm, rpadukos,
PHCYHKOB;

JIeMCTBOBATH
MOAJITOPUTMY,
coziepxKaniemMycs
BYCJIOBUH

Pewamw 3a0auu paznvix

munoe, 6 mom ducine 3a0aqu

NOBLIUEHHOU MPYOHOCMU,
8blOUpamo
ONMUMANIbHBILIMEMOO
peuteHus
paccmampuseas
PA3UUHbLIEMEMOObL;
CMpoums MoOelb PeuleHUs.
3a0a4u, nposoouUms
0oKazamesbHbie
paccyscoenus;

pewamsv 3a0a4u,
mpeobyrouue nepebopa
8apPUAHMO8, NPOBEPKU
yCa08ull,
8b100PAONMUMANLHOZO
pe3yremama;
aHanu3Uposams u
UHMepNpemupo8anms

pe3yibmamole KOHmMeKcme
YCr08usa3a0ad,

3a0auu,

Pemats pa3zubie
3a/aun
MOBBILIEHHOUTPYIHO
CTH;

aHAIM3UPOBATh
yclloBUE3ajaul, BEIOUpaTh
ONTUMAJIbHBI METO
pelleHus 3a1auu,
paccMmarpuBas
pa3IMYHbIEMETO/bI;
CTPOUTH MOJIEITh
pelleHus 3a1auu,
MIPOBOJIUTH
JIOKa3aTeIbHBIEPACCYK T
CHUS TIPU
pelleHnn3a1auu;
pelaTth 3a1auu,
TpeOyroriue nepedopa
BAapUAHTOB, TPOBEPKHU
YCIIOBHH,
BbIOOPAONTUMAIIEHOTO
pe3ynbTaTa;
aHATM3UPOBATh U

MHTEPIPETUPOBATHIIONYYE
HHBIE

Hocmuoicenuepesynrbma
mos pazoena 11

64




3a]a4uu;
UCIIOJIb30BaTh
JIOTHYECKHE
paccyXIeHus
NPUPEIICHUN 33]Ia4H;
paborath ¢
M30bITOYHBIMU
YCIIOBUSIMH, BBIOUpAs
u3Bceit nadopmaruy,
JTaHHbIE, HEOOXOANMBbIE
JUTSL pEeUICHUs 3a71auu;
OCYIIECTBIISATh
HECJIOKHBIN TIepedop
BO3MOJXKHBIX PEIICHUH,
BbIOMpas U3 HUX
ONTUMAJILHOE
MIOKPHUTEPHSIM,
c(hOpMyYIHPOBAHHBIM B
YCIIOBHU;
aHAIM3UPOBATH U
UHTEPIPETHPOBATH
MOJIy4EeHHBIE PELICHNS B
KOHTEKCTE YCIIOBHS
3a/1a4M, BEIOUpATh
peleHus, He
IPOTHBOPEYALTUEKOHTE
KCTY;

peliaTth 3a7a41 Ha
pacyer CTOMMOCTH
HOKYTIOK,yCITyT,
MIO€3/IOK HT.I1.;

pemarb
HECJIOKHbIE3a]auH,
CBSI3aHHBIE C JI0JIEBBIM

8bIOUPAMb peuieHus, He
npomugopeuauyue
KOHMeKCcmy;

~  nepesooums npu peuieHuu
3a0auu ungopmayuio u3
00HOU hopmbl 6 Opyeyio,
UCnonbL3ysa NpU
Heobxooumocmu
cxembl, mabauybl,
epaghuxu,ouazpammol,

B noesceonesnoi srcuznu u npu
u3yyeHuu Opyeux npeomemos:

~  pewams npakmuyecKkue
3a0ayu u3a0avu u3
Opy2UXnpeomemos

pelieHruss B KOHTEKCTE
YCIIOBHS 3aja4u,
BBIOMpATh  peIIeHHs,HEe
MPOTHBOPEYAITUECKOHTEKC
Ty,

~  TEPEBOAMTH NP PEIICHUU
3aaun “H()OpPMAIIHIO 13
OJTHOM (hOPMBI 3aIHCH B
JIPYTYIO, UCTIOIB3Ys
PUHEOO0XOIUMOCTH
CXEMBI, TaOJIUIIbI,
rpaduKu, TUarpaMMel.

B nosceonesnoti orcuznu u
npu U3yYeHuu opyeux
npeomemos:

— pemarh MPaKTUYECKUE
3aJa4MH 33049 U3
JIPYTUXIIPEIMETOB
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y4acTUEM BO BIAJICHUU
bupmoii,
PEIIPHUITHEM,
HEJIBIYKUMOCTBIO;
pemiath 3a/1a4u Ha
MPOCTHIC MTPOIECHTHI
(CHUCTEMBICKHUIOK,
KOMHCCHH) U
HABBIYMCIICHHC
CJIOXKHBIX TPOILIEHTOB B
Pa3IUYHBIX CXeMax
BKJIQJIOB, KPE/IUTOB
UUTIOTEK;

pemarh MPakKTHYECKHUE
3a1a4u, TpeOyromnme
UCTIOJIb30BaHUS
OTPHUIATEIIEHBIX YHCEIT:
Ha OIpeieJICHHe

TEeMIIepaTypbl,Ha
OIIPEECIICHUE TOJI0KEHUS
Ha

66




BPEMEHHOH ocH (10
HAIIeH 3PbI U 1OCIIE), Ha
JBY)KEHUE JICHEKHBIX
CpEeICTB
(mpuxon/pacxon), Ha
orpezeneHue
rJ1yOUHBI/BBICOTHI | T.I1.;

[J uCcmonb30BaTh MOHSATHE
Mmaciurada Juist
HAXO0XJICHUS PacCTOSHUMN
U JUTMH HaKapTax, IiaHax
MECTHOCTH, IJIaHAX
MOMEILICHUH, BBIKPOUKAX,
pu paboTe Ha
KOMITBIOTEPE UT.II.

B nosceonesnoii scusznu u npu
usyyeHuu
OpYeUXNPEeOMemos.
pelaTh HeCI0XKHbIE
NpaKTUYECKHe 3a7auH,
BO3HHKAIOIINE

BCUTYALUAX
OBCEIHEBHOMKN3HU
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T'eomempus

OnepupoBath Ha
0a30BOM ypOBHE
MNOHATHUSIMH: TOUKA,
npsimMasi, MI0CKOCTh B
IIPOCTPAHCTBE,
napajuieIbHOCTh U
NEepIEHANKYIISPHOCTBIIP
SIMBIX UILJIOCKOCTEH;
pacrno3HaBaTh
OCHOBHBICBH/IbI
MHOTOT'PaHHHKOB
(mpusma, mupamMua,
IIPSIMOYTOJIBHBIN
napasuieNenunes1,kyo);
n300paxkarhb
u3y4aeMble QUTYpHI OT
PYKH H C
pUMEHEHUEM
MPOCTHIX
YepPTEKHBIXMHCTPYMEH
TOB;

JienaTh
(BBIHOCHBIE)IIJIOCKUE
4epTEKHU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX
buryp: Bua cBepxy,
CcOOKY,CHH3Y;,
U3BJICKaTh
H(pOpPMaIHUIO O
POCTPaHCTBEHHBIX
reOMeTpPUUECKUXPUry
pax,

Onepuposams noHAMUAMU.
MouKa, npsamas, NiI0CKOCMy 8
npocmparcmse,
napanieibHOCHy U
NepneHOUKyIAPHOCIY
NPAMBIX U NIOCKOCMEl,
npUMeHsAmb OJisl peueHUsl
3a0au eeomempuieckue
gakmol, ecu ycio8us
NpUMEHEHUsL 3A0aHbL 6516HOU
Gopme;

pewamsv 3a0a4u
HAaHaxooicoeHue
2eOMEMPUUECKUX BETUYUUH
no obpazyam
UUAN2OPUMMAM,

denamu (8bIHOCHbBIE) NIOCKUE
uepmedicu U3 pUCyHKo8
00beMHbIX uyp, 8 mom
yucie pucosamveud ceepxy,
cOOKYy, cmpoums cevenus
MHO20CPAHHUKOB,
u3zgnekamo,
UHMEPNPemuposams u
npeobpazoevieams
ungopmayuio o
2eomempuyeckux ueypax,
npeocmasieHHyio

Hauyepmeoscax,
npumeHsimbeeomempuiecKue

Bnaners
T€OMETPUUYCCKUMHU
MOHSTHSIMH TIPU
pereHnm3anay u
MIPOBEJICHUU
MaTeMaTUYeCKUX
pacCyKJIeHUH;
CaMOCTOSTEIIBHO
(dbopMynupoBaTh
onpeeacHus
reoMeTpHUECKuX (Huryp,
BBIJIBUTATh THIIOTE3BI O
HOBBIX CBOMCTBAax U
MPU3HAKaX
reOMEeTPHUECKUX (HUTyp u
000CHOBBIBATH
WJIHONIPOBEPTaTh UX,
00001aTh WIH
KOHKPETHU3UPOBAThH
pe3yNbTaThl HA HOBBIX
KJjaccax ¢uryp,
MIPOBOJANTDH B HECITOKHBIX
CITyJasix
KJaccupukauouryp mno
Pa3TMYIHBIMOCHOBAHUSM;
HCCIIEIOBATh YEPTEXKH,
BKJIFOYass KOMOMHAIIMT
buryp, u3BIEKaTh,
HHTEPIPETHPOBATH U
npeoOpa3oBbIBaTbHHGOpMA
U0, TIPEICTABICHHYIO
HAYePTEKaAX;

Hmems npedcmasnenue
00
akcuomamuieckomMmem
ooe;

61ademsv NOHAMUEM
2eomempuieckue mecma
mouex 8 npocmpancmae u
yMemb NPUMEHsIMb ux Os
peuwtenus 3a0auy;

yMemb npUMeHsImb
onspewenust 3a0a4
CBOLCMBA NIOCKUX U
08Y2PAHHBIX Y208,
MpexepanHoco yaua,
meopembvl KOCUHYCO8 U
CUHYCO8 013
MpexepanHozo yeud,
e1adenmsv NOHmMmuem
NepneHOUKyIapHoe ceueHue
npU3MbL U yMens
NpUMeHSAMbe2o npu
peuleHuu3aoay;

umems npedcmasienue o
08OUCMBEHHOCMUNPABUTL

bHbIX MHO20CPDAHHUKOG,
enaoemob NOHAMUAMU
yenmpailbHoe
unapaiieilbHoe
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MPE/ICTABJICHHYIO HA
yepTexax U pUCYHKax;

—  TPUMEHSATH
teopemylludaropa npu
BBIYHCIICHUH 3JIEMEHTOB
CTepeOMETPUUYECKUXPUTY
p;

—  HaxoAuTh 00BEMBI
UIUIONa
MOBEPXHOCTEH
MPOCTEUIINX
MHOTOTPaHHHUKOB C
pUMEHEHUEM (HOPMYIT;

— pacro3HaBaTh
OCHOBHBICBH/JIBI TEJ
BpaileHus (KOHyc,
IUIUHAD, cdepa umap);

— HaXxoAUTh 00BEMBI
UIUIONIa N
ITOBEPXHOCTEN
MPOCTEUIINX
MHOTOIPAHHUKOB U TeJ
BpaIeHus ¢
npuUMeHeHneM (HOpMYyIL.

B nosceonesnoii sorcusnu u
ApU U3yYeHUU opyeux
npeomemos:

—  COOTHOCHUTH
a0CTpaKTHBIC
r€OMETPUUECKHUE
MOHSTUSH (PAKTHI C
peabHBIMH
KU3HEHHBIMU

Gaxmul 015 pewenus 3a0ad,

6 mom yucie
npednwzaeamu;ux HEeCKOJIbKO
waezcoes peuternust,

ONUCHLIBAMb 83AUMHOE
PAcnoioxcenue npamulx
u niockocmei
gnpocmpancmee;
Gopmynuposams
cB0licmea U NPU3HAaKu
Queyp;
00Ka3vl8amveeomempuye
CKUe YMeepi#CcOeHus,
e1a0emv

CMAaHOapmMHOLUL
K1accuguxayueu
npOCMpPAHCMEEHHLIX (D
ueyp (nupamuoewi,
npu3Mbl,
napanneienuneobvl);
Haxooums 0O0vembl U nIoWaou
nogepxrHocmeu
2eomempudecKuxmes ¢
npumeHenuempopmysn;
BLIYUCTAMb PACCMOAHUA U
Velbl8 npoCmpancmee.

B noeceonesnoti scusnu u npu

u3yyeHuu Opyeux npeomemos:
UCNONb308AMb CEOUCMEA
2eomempuyeckux guzyp

0J151 peuleHus
3a0aunpaKmuyecKo2o
xapakmepa u 3a0ay u3

pewarb
3a1a4Ur€OMETPUYECKOTO

COJCpIKaHusd, B TOM YUCJIC B

CUTYaIIUsAX, KOTaa
aJII‘OpI/ITM pemeHI/m HC
CIIETyeT SIBHO U3 YCJIOBHSI,
BBITIOJIHATH H€O6XOZ[I/IMBIC
JUTS PEIICHUS 3a/1a4H
JOITIOJIHUTCIIBHBIC
MIOCTPOCHHUS, UCCIICIOBATh
BO3MOXHOCTH HpI/IMeHeHI/Iﬂ
TeopeM U GopMyIT IS
pelIeHus 3311,

yMeThb (OpMYIIHPOBAThH

nu

JIOKa3bIBaThI€OMETPUYEC
CKHE yTBEPXKJICHHUS,
BIIAJETh HOHATHIMU
CTEPEOMETPHUH: TIPHU3MA,
napasuieNenune 1, mupam
uja, TeTpasdp;

UMETh MPEeJCTaBICHUS

00 akcruoMax
CTEpEeOMETPUU U
CJICACTBUAX U3 HUX U
YMETh MPUMEHSTH HX
MIPUPEIICHUN 33]1aY,
YMETh CTPOUTH CEUCHUS
MHOFOI’”paHHI/IKOB C
HCIOJIL30BaHUEM
paBJ’II/I‘IHLIX METOJ0B, B
TOM YHCJIE UIMETOA
CIEIOB;

HNUMCTH HpeI[CTaBJ'IeHI/Ie (0]

npoeKmuposanue u
NPUMEHSMb UX NpU
nocmpoenuly cedeHull
MHO20CPAHHUKOB
MemoOOM NPOeKYUll;
umems npedcmasiieue o
pazeepmke
MHO20CPAHHUKA U
Kpamuaiiuiem nymu Ha
NOBEPXHOCMUMHO20ZPAH
HUKA;

umems

npeocmasieHue o
KOHUYECKUXCEUCHUSIX

;

umems npedcmasienue

0 Kacarwwuxcs cepax u
KoMOUHayuu men
8PAWEHUAU YMeMb
NPUMEHSIMb UX NPU
peuteHuu 3a0ay;
NPUMEHSIMb NPU PEUeHUU
3a0ay hopmyny
PACCmMOosiHUsL OMMOYKU 00
NIOCKOCMU

e1aoemsv pasHvlMU
cnocobamu 3a0anusl
NPAMOU YPAGHEHUAMU U
yMemb npuMeHsIms
npupeweHuu 3a0ay,
NpUMEHAMb Npu
peuteHuu3aoay u
doKasamenbcmee meopem
BEKMOPHbBILL MeMoo U

69




0o0BeKTaMu U
CUTYaIUsIMU;
KCIIOJIb30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX
reOMEeTPHUUECKUX (HUryp
JUTSL PEIICHUS TUIIOBBIX
3a1a4y
MIPAKTHYECKOr0CoIepiKa
HUS;

COOTHOCHUTBILIOL]

anaun

MOBEPXHOCTEH

TEJl OAUHAKOBOU
dbopmbl
pa3InuHOTOpa3Me

pa;

COOTHOCHUTH 00bEMBI
COCYZI0B OJIMHAKOBOU
(bopMBI pa3TUIHOTO
pa3mMepa;

OLICHUBATh (popmy
MPaBUIILHOTOMHOTOT'PaH

HHUKa IMOCJIC CITUJIOB,
CpE€30B UT.II.

opyeux obnacmeui 3HaHUl

CKpGH.[I/IBaIOH_II/IXC}I HpSIMI:IX
B POCTPAHCTBE U YMETh
HaXOIUThb yI‘OJI nu
pPacCTOAHUE MEXIYHUMU;
MPUMEHATH TEOPEMBI O
MapajuIeIbHOCTH MPAMbBIX
M TTIOCKOCTEH B
MPOCTPAHCTBE MpHU
pelIeHnN3a/1ay;

yMEThb
MPUMEHSAThIIAPAIIIETBHOE
MPOEKTUPOBAHUE IS

n300paxeHuspuryp;
YMETBIIPUMEHATH

Memoo KOOPOUHam,
umMemov npedcmasieHue
00 akcuomax

00veMa, nPUMeHsIMb
dopmynel 00vemos
NPSMOY20/IbHO20
napainnenenuneoaq,
nPUMbL U RUPAMUODL,
mempa’opa npu
peuenuu 3a0ay;
NPUMEHAMb Meopembl
00 omHOWEeHUSIX
00vemos npu
peueHuu3aoay;
NPUMEHAMb UHMESPAL
0151 8bIYUCTICHUS
00vemos u 3
nosepxuocmeil

meiepaueHusl,
6blYUCTIEHUA nﬂomadu
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(ompenensTh
KOJIMYECTBO BEPIINH,
pebep u rpaneit
MOJTy4YEHHBIX
MHOT'OTPaHHHUKOB)

NEePIEHANKYISIPHOCTH
IPSMOM U IUIOCKOCTH IPH
pELICHUH 3a]a4;
BJIAJICTh NOHATUAMU
OPTOTOHAIBHOE
IIPOEKTUPOBAHUE,
HAKJIOHHBIE U UX
IPOEKIUH, YMETh
IPUMEHSTH TEOPEMY O
TpexX MepHeHIUKYIsIpax
NPUPEIICHUHN 3a]1a4;
BJIAJICTh
MOHATUSMHUPACCTOSTHHE
MeXay pUrypamu B
MPOCTPAHCTBE, OOIIUI
HEePHEHANKYIISAP ABYX
CKPEIIUBAIOIIAXCSI
IpPSMBIX U YMETh
NPUMEHSTH UX TIPH
peleHnn3a/1ay;
BJIAJIETh MTOHITHEM
YTOJIMEXTY IPSIMOM 1
TUIOCKOCTBIO M YMETh
HOPUMEHSTH €ro Npu
pEIIeHUH 3a/1a9;
BJIaJICTh MOHATUAMHI
JIBYT'PaHHBIN yTOJI, YTOJI
MEXy TUIOCKOCTSIMH,
NepIeHINKYIISIPHBIE
IUIOCKOCTUH YMETh
MPUMEHSTH UX TIPH
peleHnn3a/1ay;
BJIAJICTh MOHATUAMHI
pU3Ma, MapajuIesIeuIe]

cgpepuueckozo nosca u
06vemMa waposoco closi;
uUmems npedcmasiienue o
O0BUIICEHUSX 8
npocmpancmee:
napaiieibHoM neperoce,
cummempuu
OMHOCUMENbHO
nI0CKOCMU,
YEeHmMpaibHOU
cUMMempuu, n08Opome
OMHOCUMENbHO NPAMOL,
BUHMOBOLL CUMMEMPUl,
yMemb NPUMEHSIMb UX
npu pewienuy 3a0a4,
umems

npeocmasieHue o
NIOWAOUOPMOSOHATL
HOU NpoeKyuu,

umems npedcmasiienue o
mpexepaHHoM
UMHO202PAHHOM Yeie U
NPUMEHSMb CEOUCMEA
NIOCKUX Y2ll08
MHO202PAHHO20 Yeid npu
peuleHuu3aoay;

umems npedcmasiienus
0 npeobpazosanuu
nooodus, 2o0mMomemuu

U ymMemyv npuUMeHsIms ux
npu pewienuy 3a0a,
yMemb peuams
3a0a4uHa niIoCKOCmu
Memoodamu
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U IIPUMEHSATH CBOMCTBA
napajuleIeuIe1a mpu
pelIeHnn3a1ay;
BJIA/ICTh ITOHATHEM
IIPSAAMOYTOJIBHBIN
napajulesIeunes
UIIPUMEHSATH €T0 MpH
pelIeHnn3anay;
BIIAJIETh NIOHATUSMH
IIMPAMUJIA, BUIBI
MIApaMUJ, JIEMEHTHI
IIPaBWJIBHON NUpPaMUIbI

UyMETh IPUMEHSATD UX IIPH

pEIlIeHUH 3a]1aY;
UMETh MPEeJCTaBICHUE
oTeopeMe Diliiepa,
MIPaBUIIbHBIX

cmepeomempuu;
yMemb npUMeHsImb
gopmynel 00vemos npu
peueHuuzaoay
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MHOT'OrpaHHUKAX;
BJIAACTH ITIOHATUEM
TLTOLIATH
MOBEPXHOCTEHMHOTOIpaHH
HKOB U YMCTb IIPUMCHATH
ero MpH PEeIICHUHU3a1aY;
BJIAACTH ITOHATUAMU TEJIa
BpaieHus (IHITUHID,
KOHYC,I1ap u cepa), ux
CCUCHUS U YMETh
MIPUMEHATDH UX IIpU
pCILICHUH 33]1a4;

BJIAACTH ITOHATUAMU
KacaTeJIbHbIC MPSMBIC U
IUIOCKOCTH U
YMETBIIPUMEHSTh U3MIPH
pelieHum3anay;

UMETb MPEICTABICHHS O
BIIMCAHHBIX U OIIMCAHHBIX
cdepax u yMeTh
IIPUMEHATH UX IIPU
pellIeHUH3a1aY;

BJIAACTH ITOHATUAMU
00BeM, 00BEMBI
MHOTI'OI'PpaHHUKOB, TCJI
BpAICHHS U TIPUMCHSITh
UXIIPU pELICHUNU3a1ay;
UMETh MPECTABICHHUE O
pa3BepTKe IIIUHIPA
WKOHYCa, TUIOIIAIH
IMMOBEPXHOCTU HUIIMHAPA U
KOHYCa, YMETh
PUMEHSTH UX TIPH
pELICHUY 3a/1ay;
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UMETh TPEJICTABICHUE O
miomaau chepsl u
YMETh MPUMEHSTH €T0
MPHUPEIICHUN 33]1aY;
YMETh peNIaTh 3a/1a4u Ha
KOMOMHAINU
MHOTOTPaHHUKOBHU
TEJIBPALICHUS;

UMETh MPEJICTaBIICHUE

0 moxo0uu B
MPOCTPAHCTBE U yMETh
pemiaTh 3aa4n Ha
OTHOIIIEHHE 00HEMOB

U

TIOMA/ICHIIOBEPXHOCT
el
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Mo00HBIX puryp.

B nosceonesnou srcuznu u
npuU U3yYeHuu opyeux
npeomemos:

—  COCTaBJISITH C
UCTIOJIb30BaHUEM CBOMCTB
reoMeTpHUECKUXpuryp
MaTeMaTHYECKUE MOICIH
JUTSL pEIICHUS 3319
MPaKTUYECKOTO XapaKTepa
1 337129 U3 CMEXHBIX
JCIUTUTMH, HCCIIEIOBATh

MOJTYYCHHBIE MOJEITHHI
UHTEPIPETHPOBATH
pe3ysbTaT

Bexmoput u
Koopounam
bl 6
npocmpanc
mee

OnepupoBatrhb Ha
0a30BOM ypOBHE
MOHSATHEM JICKapTOBHI
KOOPJIMHAThI
BIIPOCTPAHCTBE,
HaXO/IUTh
KOODP/IMHATHI

BEpIINH Ky0a u
IPSIMOYTOJIBHOTO
napaJsenenuneaa

Onepuposamv nowssmuamu
0eKapmosbl KOOPOUHAMbL 8
npocmpancmee, 6eKmMop,
MOOYIb 8eKMOPA, PABEHCMBO
8eKMOPO8, KOOPOUHAM bl
8EKMOpA, YeoImencoy
8EKMOPAMU, CKANAPHOE
npoussedeHue 6eKmopos,
KOJLIUHEAPHbLEGEKMOP b,
HAxXo0ums paccmosiHue
MexHcoy 08YMs MOUKAMU,
CYMMY 8€KmMOpO8 u
npoussedeHue 6eKmopa Ha
YUCno, Y20 Mexcoy
BEKMOPAMU, CKATAPHOE
npousgedetue,
PACKAA0bI8AMb 8EKMOP NO
08YM HEKOUHEAPHbIM
8eKMopam,

3a0a6amuv NIOCKOCMb

- Bumagets nonsatusMu
BEKTOPBIN UX
KOOPJINHATHI;

~  YMETb BHINOJIHATH
oTepanyrHa BEKTOPaMH;

—  HCHOJb30BaTh
CKaJISIpHOE
NIPOU3BEICHUE
BEKTOPOBIIPH
peleHNH3a1aY;

— TPUMEHATh YpaBHEHHE
IJIOCKOCTH, (hopmyy
PacCTOSHUS MEXIY
TOYKaMH, YpaBHCHHE
cdepbl MpUpeIeHNH
3ajady;

— TNPUMEHATH BEKTOPHI U
METOJ KOOPAMHAT B
IIPOCTPAHCTBEIIPH
peleHnn3aay

Jocmuoicenuepesynom
amoeg paszoena II;
HaAxooumv obvem
napannenrenuneod u
mempasopa, 3a0aHHbIX
KOOPOUHAMAMU CEOUX
BEPUIUH,

3a0a6ambv

npsMyio 8
npocmpancmee;
HAX00ums paccmosiuue
0m MouKU 00 NIOCKOCMU
scucmeme KOOPOUHAm;
HAX00umb
paccmosiHuemexcoy
CKPewu8arouuUMucs
NPSAMbIMU, 3A0AHHBIMU 6
cucmeme KOOpOUHam
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VpasHeHueme 0ekapmosou
cucmemexkoopouHam,

peuwams npocmetiviue
3a0aqu 66e0eHuem
8exmopHo2obazuca
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Hcmopus OnuceIBaTh OT/AEIbHbBIC — Ilpedocmasnamo 6knao - HMwMerts npencrasieHue V[ocmuoicenue pe3ynrbmamoe
\mMamemamux BBIJIAIOIINECS 8bI0AIOWUXCS MAMEMATNUKO8 OBKJIJIE BBIIAIOIINXCS paszoena 11
u pe3yJIbTaThl, 6 pazeumue Mamemamuxy u MaTeMaTUKOB B
MIOJIyYEHHBIE B UHBIX HAYYHBIX obacmell; Pa3BUTUEHAYKU;
XOJIepa3BUTHUS NOHUMAMb PONb MAMEMAMUKUG [MOHUMATh POJIb MATEMATHKH B
MaTE€MaTUKU KaKHAyKU;  [pazeumuoccuu pazButunPoccun
3HATh PUMEPBI
MaTEeMaTUYECKUX
OTKPBITHM U UX aBTOPOB
B CBSI3U C
OTEYECTBEHHOU U
BCEMUPHOMN UCTOPUEH;
MMOHUMATh POJIb
MaTeMaTUKHU B Pa3BUTHHU
Poccun
Memoowt IIprMeHATh U3BECTHBIE —  Hcnonvzoeams - Hcnons3oBartb - Hocmuorcenuepesynioma
mamemamux METO/IbI TIPH PEUICHUHN OCHOBHbIEMEMOObl OCHOBHBIEMETO/IBI mog pazoena 11,
u CTaHJapTHbIXMaTEMaTuye ookaszamenbcmaa, JI0Ka3aTeNbCTBa, - npumeHsamy
CKMX 3a/1a4; npoeoouns IIPOBOJIUTH mMamemamuyeckue 3HaHusl
3aMeuarb 00Ka3amenbcmeo u JI0Ka3aTeNIbCTBO U K UCCe008aHUIO
MXapaKTEPU30BaTh BLINOJIHAMb ONPOGEPIHCEHUE, BBIIIOJIHATh OKPYIHCaroujeco Mmupa
MaTeMaTU4YeCKue —  NpuUMeHsAmb OCHOBHbIE OIIPOBEPIKEHUE; (mMoOdenuposanue
3aKOHOMEPHOCTH B MemoOobl peuleHus — IIPUMEHATH OCHOBHBIE @usuueckux npoyeccos,
OKpYyKaroleu Mamemamuyeckux3aoay, METO/bI 3a0aYUIKOHOMUKU)
JIEHCTBUTEIILHOCTH; —  HAa OCHO8E MAMEeMaAMu4ecKux peLIeHUIMAaTEMaTHYECKUX3
MPUBOAUTH MPUMEPHI 3aKOHOMepHOCmell 8 NpUpooe ajau;
MaTeMaTUYECKUX Xapaxmepuzoeams Kpacomy u | — Ha OCHOBE
3aKOHOMEPHOCTEN B COBEPULEHCINGO MaTeMaTUYeCKUX

MPUPOJE, B TOM YHUCIIE
XapaKTEPU3YIOLINX
KpacoTy u
COBEPLIECHCTBOOKPYKAKO
1IEro MUpa u
MIPOU3BEACHUI
HCKYCCTBA

OKpYHCarouecomupa u
npousseoeHull UCKyccmea,

—  npumensamb npocmenuiue
npocpammusie cpeocmsd u
9J1eKMPOHHO-
KOMMYHUKAYUOHHbIE
cucmemvl npu peueHuu
MamemamuyecKux3aoay

3aKOHOMEPHOCTEH B
IIPUPOJIE XAPAKTEPU30BaATh
KpacoTy M COBEPIIECHCTBO
OKPY’KaroILEro
MHUPaUIIPOU3BEICHUUHCKYC
CTBa;

- IPUMEHATh NIPOCTEUIINE
IIPOrPaMMHBIE CPEACTBA U
JJIEKTPOHHO-

KOMMYHHKAITUOHHBIC
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CUCTEMBI IIPU PELICHUH
MaTeMaTHYECKUX3a1ay;
II0JIb30BATHCS
IIPUKJIATHBIMH
IIporpaMMamMu U
IIporpaMMamMu
CHUMBOJIBHBIX

BBEIYMCIICHUN IS
HcCIIeJOBaHuUs
MaTeEMAaTHIECKNX OOBEKTOB
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MuHHMCTEPCTBO NPOCBEILEHUSA POCCUICKON eaepanuu
MuHuCTEepCTBO 00pa30BAHUS M HAYKH Y AMYpPTCKOH PecnyOamkn
AZIMMHHCTPAaLMM MYHUIIUIIAJLHOT0 00pa3oBaHus « MyHHIHMNIANbHBIA OKPYT

Basoxkckuii paiton Yamyprckoii PecmyOankm»
MOY Bogzumonckas COLI

YTBEpXKIACHO.
Paccmotpeno
e IAr O HYIECKHM COBETOM Hupexrop mxoisl: H.®. Ebpemoa
nporokon Ne 11 [Tpuxaz Ne 195 - O/I

2023r.
ot 30 aBrycra2023r or 31 aBrycra 2023

Pabouass nporpamma
10 Y4eOHOMY NpPeAMeTY «<MATEMATHKA)
11kaace

CocraBurensb: yuutenb Marematuku Jloxkuna H.T.

BomsumoHne
2023-2024 y9eb6HbI TON
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OcHoBHas 6a3zoBas nmporpamma Ayiredpa v Havaia aHajn3a

[ToBTOopenue. Pemenue 3a1ad ¢ UCHOJB30BAHUEM CBOMCTB YMCEN M CHUCTEM CUMCIICHUS, JACIMMOCTH, IOJEU U
4yacTe, MPOLEHTOB, MOAYJed uucen. PemeHue 3amady ¢ HCMOJb30BAHMEM CBOWMCTB CTENEHEH WU KOPHEH,
MHOTOYJICHOB, TPE0Opa30BaHNi MHOTOYWICHOB U APOOHO-PAIIMOHALHBIX BRIPAKCHUN.

Pemienue 3amad ¢ UCMOJIb30BAHUEM I'PaJyCHOM MephI yriia. Mo1yiib 4ucia U €ro CBOMCTBA.

Pemienne 3agau Ha JIBMXKEHHUE U COBMECTHYIO pa0OTy C MOMOIIbIO JUHEHHBIX U KBAJIPATHBIX YPABHEHUM U UX
cucteMm. Pemenue 3agad ¢ MOMOIIBIO YMCJIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOM MEPEMEHHOM, C
MPUMEHEHUEM U300paKCHHSI YUCIOBBIX TIPOMEKYTKOB.

Pemenue 3a1a4 ¢ UCMOIB30BaHUEM YUCIIOBBIX (PyHKIMI 1 X rpadukoB. Mcmonbp3oBaHne CBOMCTB U TpadUKOB
JUHEHHBIX M KBaJApPaTUYHBIX (pyHKIMH, oOpaTHON mpomnopimoHanbHOCTH U QyHkuu y [ . ['paduueckoe
pelieHre ypaBHEHU U HEPABEHCTB.

Tpuronomerpuueckasi OKpYyKHOCTb, paauaHHass mepa yria. CHHYC, KOCUHYC, TAHT'€HC, KOTaHIEHC
MPOU3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO M CIEACTBUS M3 HEro. 3HAYEHUS
U 0 0O [OMecro a5 ypaBHEHUS.

TpUroHOMeTpuYeckux (yHkiwi s yrios 001, 3000, 4501, 6001, 9001, 1801, 270(1. ( 0,, , ,
6 43 2

pan). opmysl

CJIOKEHHSI TPUTOHOMETPUUECKUX (QYHKIUH, PopMyIbl puBeneHus, GOPMYIbl JBOMHOTO apryMeHTa. .
Hymn ¢yHkmmm, mpoMeKyTKU 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. HamOonblllee W HAaWMEHbIEe 3HAYCHHE
dbyukun. [lepuoauueckue Gynkunu. YeTHOCTh M HEUETHOCTH QYHKIUI. ClI0KHBIE PYHKIIUH.

Tpuronomerpuyeckue GyHKIUH rPaQUKU TPUTOHOMETPUIECKUX (DYHKITUH.
y [J cos X,y [sinx,y [] tgx . DyHkuus
y [ ctg x . CBolicTBa 1

APpKKOCHHYC, apKCUHYC, apKTaHI'€HC 4ucia. ApKKOTaHreHc uncia. [Ipocreiinme TpuroHoMeTpuuecKkue
ypaBHeHUs. Permenne TpuroHoMeTpuIeCKX ypaBHEHUM.

OOpaTHble  TpUrOHOMETpUYECKHEe (QYHKIMH, UX CcBOMcTBa U rpaduku. Pemenune mpocTedmmx
TPUTOHOMETPUYECKUX HEPABEHCTB.

Crenenp ¢ OEHCTBUTENBHBIM IIOKA3aTeleM, CBOMcCTBa creneHH. IIpocreiiine noka3aTelbHBIE YpPaBHEHHS U
HepaBeHcTBa. [loka3aTenbHast QyHKINS U €€ CBOWCTBA U TpaduK. 81

Jlorapudm umcna, cpoiicTtBa jorapudma. Jlecatuunslii norapudm. Ywcno e. HarypanbHblil norapudm.
[Ipeobpa3oBanue norapupmuyeckux BblpaxkeHuil. Jlorapupmuyeckue ypaBHEHHS UM HEpaBEHCTBA.
Jlorapudmuueckast pyHKIUS U ee cBOICTBA U rpaduK.

Crenennas ¢yHKIMS U ee cBoicTBa U rpaduk. UppannoHaibHble ypaBHEHHUS.

MeTto1 MHTEpPBAJIOB JUIsl pEIICHNS HEPABEHCTB.

[IpeobpazoBanust rpaduKoB (YHKIUI: CIBUT BAOJb KOOPAWHATHBIX OCEH, PACTSDKEHHE M CKAaTHe, OTpaXKeHHe
OTHOCHUTEJIbHO KOOpAMHATHBIX oceil. ['padmueckne MeTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. Pemienue
YpaBHEHUU U HEPABEHCTB, COJEPKAIINUX TIEPEMEHHYIO M0/ 3HAKOM MOIYJIS.

Cucrtembl TNoOKa3aTeNIbHBIX, JOTApU(MHUUECKUX M HUPPALHMOHATIBHBIX ypaBHeHUH. CHCTeMbl NOKa3aTelIbHBIX,
Jorapu(pMUUECKUX HEPABEHCTB.

B3aunmuo obOpatnbie QyHKimu. ['paduku B3auMHO 0OpaTHBIX (QYHKIUI. YpaBHEHUs, CUCTEMbl YpaBHEHHH ¢
apaMeTpPOM.

[IpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpaduky QyHkuuu. ['eomerpudeckuii ¥ GU3NUECKUN CMBICI
npou3BoaHON. [Ipon3BoHbIC dneMenTapHBIX GyHKIMHA. [IpaBuna quddepennmnpoBanus.

Bropas npousBogHast, ee reOMeTpUIeCKUN U PU3MUECKUI CMBICI.



[TonsitTue o HempepbiBHBIX (yHKUUAX. Touku skcTpemyma (MakcuMyma W MuHHMYMa). HccienoBanue
BJIEMEHTApHbIX (YHKIMHA Ha TOYKH SKCTpEeMyMa, HauOoJblllee M HaWMEHbIIEe 3HAYCHHE C IOMOIIBIO
npou3BoaHOU. [locTpoenue rpadmkoB QyHKIHMI ¢ MOMOIIBIO MPOU3BOIHBIX. [I[pUMEHEHNE TTPOU3BOIHON TIPH
pELIeHNH 3a1a4.

[TepBooOpaznas. IlepBooOpa3ubie 3meMeHTapHbIX (GyHKIui. [nomans kpuBoNMHEHHONW Tpamnenuu. dopmyia
Herorona-Jleitonnna. OnpeneneHHbli UHTErpasl. BrruncineHue ruiomaznei miockux ¢uryp u oObemMoB Tel
BpalIeHUs C IOMOILBIO UHTErpaa.

I'eomerpus

[ToBTOpenue. Pemienue 3amau ¢ mpuMeHEHUEM CBOWMCTB (UTYp Ha IUIOCKOCTH. 3aJaud Ha JI0Ka3aTeIbCTBO U
IIOCTPOEHUE KOHTPIPUMEPOB. Vcronb30oBaHKe B 3a/1a4ax IPOCTEHIINX JIOTHYECKUX ITpaBwil. Perienue 3anau ¢
UCIIOJIb30BAHUEM TEOPEM O TPEYroJIbHUKAX, COOTHOIIEHUWH B MPSMOYTOJbHBIX TPEYrojJbHUKAX, (aKTOB,
CBSI3aHHBIX C YETHIPEXYyroJdbHUKaMU. Perienue 3a1a4 ¢ UCIoyIb30BaHNEM (DAKTOB, CBI3aHHBIX C OKPYKHOCTSIMHU.
Pemenne 3amau Ha u3MepeHUs Ha IUIOCKOCTH, BBIYMCIIEHHUE JUIMH M Iulowazneil. Pemenne 3amad ¢ moMoIIbrO
BEKTOPOB U KOOpPAMHAT.

Harnsgnas crepeomerpus. durypsl U ux uzodpaxenus (kyO, nmupamuaa, npusma). OCHOBHbBIE MOHSATHUS
CTEpPEOMETpHUHU U UX cBoicTBa. CeueHus Kyba U TeTpaspa.

Touka, mpsiMasi U IUIOCKOCTb B NPOCTPAHCTBE, aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX. B3aumHoe
pacrojio)keHue MpSAMBIX U IUIOCKOCTEH B mpocTpaHcTBe. llapamienbHOCTh HpSIMBIX M IUIOCKOCTEH B
npoctpancTse. M300pakeHne MpoCcTeHIMX IpOCTPAHCTBEHHBIX (PUTYp Ha MIIOCKOCTH.

Paccrostnus mexxay ¢hurypamu B IpOCTPAHCTBE.

Vsl B ipocTpaHcTBe. [lepneHauKynsapHOCTb NPSMBIX U INIOCKOCTEM.

[Tpoekuus ¢urypsl Ha maockocTh. [Ipu3Haku NEpHIEHANKYISIPHOCTH MPSIMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE.
Teopema 0 Tpex nepHeHaIuKyIsApax.

Mtuororpannuku. Ilapamnenenunen. CpoiicTBa mpsMoyroipHOro mnapasuienenunena. Teopema Iludaropa B
npoctpanctBe. Ilpusma u nupamupa. IlpaBunpHas nupamuaa U npaBwibHas npusMma. llpsamas nupamuaa.
DNEMEHTHI IPU3MBI U IUPAMUJIBI.

Tena BpamieHus: MWIMHAP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOT0 KPYTOBOTO IMIIMHAPA, IPSIMOTO
KpPYroBOro koHyca. M3o006paxxeHue Tei BpalieHus Ha IIOCKOCTH.

[IpencraBnenne o0 yce4eHHOM KOHYCE, CeueHHUsi KOHyca (TapauieJIbHOE OCHOBAHHMIO U MPOXOASIIEe 4epes
BEPIINHY), CEUEeHUs IMINH/Ipa (MapaJljIeNbHO U MEePIEeHIUKYIIIPHO OCH), ceueHHs 1apa. Pa3BepTka uIuHApa U
KOHYyca.

[Tpocreiimye KOMOMHALIMM MHOTOTPAHHUKOB W TeJN BpallleHUs MEXIy co0oil. Bpluucienue 371eMEHTOB
IPOCTPAaHCTBEHHBIX Guryp (pedpa, JuaroHaiu, yribl).

[Inomane MOBEpPXHOCTH NPAaBUIBHOW MNUpaMHAbl M HpsMOW mnpu3Mbl. llnomanes mnoBepxXHOCTH HPSAMOTo
KpYyroBOT'0 LMJIMH/IPA, IPSMOT0 KPYroBOTO KOHYCA U I1apa.

Toustie 06 06beme. OGbeM MHPaMUIBI M KOHYCA, IPU3MBI i HiHApa. O0beM $fapa.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLICHHSI MEXAY IJIOAASIMU MOBEpXHOCTEH U 00beMaMH IMOJA00HbBIX
TeN.

JIBukeHHsI B MPOCTPAHCTBE: MapaJJICNIbHBIN MEPEHOC, LEHTPaJbHAsi CHUMMETpPHs, CUMMETPUS OTHOCHTEIHHO
IUIOCKOCTH, TOBOPOT. CBolcTBa ABM>KEHUN. [[puMeHeHne NBM>KEHNI IPU PELLIEHUH 3aay.

BexTopsl 1 koopauHaThl B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHCIIO, YTOJl MEXIY
BekTopaMu. KosummHeapHble W KoMIllaHapHble BeKTOpbl. CKalsipHOE INMpOU3BEAEHHE BEKTOpoB. Teopema o
pa3loKEHUU BEKTOpa 10 TPEeM HEKOMIUIaHApHbIM BekTopaMm. CKajsipHOe MpOU3BEIEHHE BEKTOPOB B
KoopauHarax. [IpuMeHeHne BEKTOPOB MPHM PELIEHUU 3a/lad Ha HAXOXACHHWE PAaCCTOSHMUM, JUIMH, IUIOIAAEH U
00BEMOB.

VYpaBHeHHE IMIOCKOCTH B MPOCTPAHCTBE. YpaBHeHUEe cdepbl B mnpoctpaHcTBe. dopmyna [isi BBIUKCICHUS
PACCTOSHUS MEXKy TOUKaMH B IIPOCTPAHCTBE.

BepositHoCTh M cTaTucTHKa. PaboTa ¢ maHHBIMU

[ToBTOpenue. Pemenue 3anay Ha TabnuyHOE U rpaduuecKkoe MpeIcTaBIeHe JaHHbIX. Vcronbp30BaHne CBOWCTB
U XapaKTEepUCTHK YHUCIOBBIX HAOOpOB: CpEAHMX, HAUOONBLIETO M HAaWMEHBUIETO 3HAYEHHUA, pa3Mmaxa,
mucnepcuu. Pemenue 3amad Ha onpeaeNieHrue YacTOThl M BEPOSITHOCTH COOBITHIA. BriuuciieHne BeposTHOCTEH B



OTbITaX C PAaBHOBO3MOKHBIMU 3JI€MEHTApHBIMU HCXOJaMu. PemieHue 3amad ¢ npuMeHEeHHEM KOMOWHATOPUKH.
Pemenne 3amad Ha BBIUMCICHHE BEPOATHOCTEH HE3aBUCHUMBIX COOBITUN, MpUMEHEHHE (DOPMYIBbI CIOXKEHUS
BeposTHOCTEH. PereHue 3amad ¢ TpUMEHEHHWEM AWarpaMMm OWjepa, JepeBa BEpOSTHOCTEH, (OPMYJIbI
beprymn.

VYcnoBHas BeposTHOCTH. [IpaBuiio ymHOXeHUs BeposiTHOCTEH. Dopmylia MOJHOW BEPOSITHOCTH. JIUCKpeTHBIE
CIIy4YaiiHbl€ BEJIMYUHBI U pacnpenencHusd. HezaBucumbie ciiydyaiiHble BEJTUYUHBI.

Pacnipenenenrie cyMMbl U IPOU3BEAECHUS HE3ABUCUMBIX CIyYalHbBIX BEJIMYHH.

MaremaTruecKoe OKHUIAHUE U JUCIEPCUs CIYyYalHOM BEIWYMHBL. MaTeMaTu4yecKoe OXXUIAAHWUE U JUCIIEPCUS
CyMMBl CiIy4yalHbIX BenuuyuH. [‘eomerpuueckoe pacrnpezneieHne. bUHOMHANbHOE pacHpeiesieHue MU €ro
CBOMCTBA.

HenpepsiBHbIE ciiyyalinble BenM4UHbL. [[oHATHE O MIIOTHOCTH BEpOATHOCTH. PaBHOMEPHOE pacnpeneneHue.
[TokazarenpHOE pacnpeneneHue, ero napaMmeTphl.

[lonsiTne o HOpManbHOM pacnpeneneHuun. [lapameTpsl HOpMmanbHOrO pacnpeznenenus. [Ipumeps! ciaydalHbIX
BEJIMYMH, OJTYMHEHHBIX HOPMAIBHOMY 3aKOHY (TIOTPEIIHOCTD U3MEPEHUH, POCT YEJIOBEKA).

HepaBenctBo YeObimeBa. Teopema bepnymm. 3akoH Ooyibmiux 4Yucel. BbIOOpOYHBIA METOJ H3MEpPEHUS
BEPOSATHOCTEW. PoJIb 3aKoHa OOJIBIIMX YKCEN B HAyKe, MPUPOJIE U OOIIECTBE.

KoBapuanust aByx ciydaiiHeix BenuuuH. [loHatue o koaddunuente koppemsnun. CoBMECTHbIE HAOMIOACHUS
JIBYX CIyYailHBIX BEJIMYMH. BHIOOPOYHBIH KO UIMEHT KOPPEISINN.
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MIPUPOJIONOIB30BaHUS, HETEPIUMOE OTHOILIEHUE K IEUCTBUAM, IPUHOCAILIUM BpPEL
9KOJIOTHH; TPUOOPETEHNE OTIBITA SKOJIOTO-HAIIPABICHHON JIEATEIbHOCTH;
—  ACTETUYECKOE OTHOIIEHUS K MUPY, TOTOBHOCTh K ACTETHYECKOMY 00YCTPOMCTBY
COOCTBEHHOTOOBITA.
JINYHOCTHbIE pe3ynbTaTbl B chepe OTHOWEHUIM 0BYYaIOLWMXCA K CEMbE U
poaUTENAM, B TOM YUC/Ie NOArOTOBKA K CEMENHOMKU3HM:
—  OTBETCTBCHHOC OTHOIICHHE K CO3JaHHUIO0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUSA LIEHHOCTEH CEMEMHOMN KU3HU;
—  TIOJIOKUTENBHBINA 00pa3 CeMbH, POAUTEIHCTBA (OTIIOBCTBA U MATEPUHCTBA),
WHTEPUOPHU3AITUS TPAAUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

JInyHOCTHbIE pe3ynbTaThl B chepe oTHoweHMA obyyarowmxca K Tpyay, B chepe
COLMaNbHO- IKOHOMUYECKUX OTHOLIEHUM:
—  yBa)KeHHE KO BceM (popmMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIIUTE CBOECH
COOCTBEHHOCTH,
—  OCO3HaHHBII BEIOOp OyaymIei mpodeccru Kak MmyTh U CIIO0CO0 peatn3anun
COOCTBEHHBIX )KM3HEHHBIX IIJIAHOB;
—  TOTOBHOCTBH OOYUAIOIIUXCS K TPYIOBOM MPO(PECCHOHATBHON NeATeThHOCTH KaK
K BOBMOKHOCTHU Y4aCTUA B PCIICHHUU JIMYHBIX, O6HICCTB€HHI)IX, roCyaapCTBCHHBIX,
OO0IIeHAIIMOHAIBHBIX MTPO0OIIEM;
—  NOTPeOHOCTh TPYAUTHCS, YBaXXEHHE K TpPyAy M JIOASIM Tpyza,
TPYJAOBBIM  JTIOCTHXKEHUSM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE
OTHOIICHHEC K pa3HbIM BUJaM prlIOBOﬁ ACATCIIbHOCTH,
—  TOTOBHOCTH K CAaMOOOCITYKMBaHHIO, BKJTIOUasi 00y4YeHHE U BBIMOJIHEHNE JOMAITHUX
00s13aHHOCTEH.

JInyHOCTHble  pe3ynbTaTbl B Cdepe (U3MYECKOro, MCMXOOrMYECKOro,
COLMaNbHOrO Makajemuyeckoro bnarononyyuma obyyaroLmxca:
—  (usnyeckoe, >MOLIMOHATBHO-TICUXOJIOTHYECKOE, COIHAIBHOE OJaronoiaydne
o0yyaroImuxcss B OKM3HM 00pa3oBaTeNbHOM OpraHu3aluy, OIIyIIEHHE JeTbMHU
0€30MMacCHOCTH U NICUXOJIOTMYECKOT0 KoM(popTa, UHPOPMALIMOHHON O€30IacCHOCTH.

1.1.3. MnaHnpyemblie meTanpeameTHble pesynbTtaTbl ocBoeHma O0OMNCOO0
MertanpeametHsie pe3ynbTaThl ocBoeHuss OOII COO mnpegagraBieHbl Tpemst
rpynmnamMy yHUBepcaabHBIX yueOHbIx neiicteuil (Y'Y D).

1. PerynatneHble yHMBepcanbHbie
y4ebHble gencTBMA BbiNyCKHUK HAy4MTCA:

—  CaMOCTOSITEIBHO ONPENEIIATh 1M, 33]]aBaTh HapaMeTpbl U KPUTEPUH, 10
KOTOPBIM MOKHO ONIPEACINTD, YTO LEJIb JOCTUTHYTA,

—  OLEHHMBATh BO3MOXHBIE ITOCIEICTBUS TOCTHKEHUS TIOCTaBIEHHOH 1€ B
JCATCIIBHOCTH, COOCTBEHHOM KU3HU U KU3HU OKpYyXaromux J'IIO,ZIGﬁ, OCHOBBIBAsICh Ha
COOOpaKeHHSIX ATUKUA U MOPAIIH;

—  CTaBUTh U POPMYIHPOBATH COOCTBEHHbIE 3a7jaul B 00pa30BaTeIbHOM
NeSITeTbHOCTH U )KU3HEHHBIX CUTYAIHIX;

—  OLIEHMBATH PECYPCHI, B TOM YHCJIE BPEMS U APyrHUe HEMATEpUAIbHBIE PECYPCHL,
HE00XOAUMBIE JJIS TOCTHIKEHUS TIOCTABJICHHOH 11EJIH;

- BI)I6I/IpaTI) OYTh JOCTHXXCHUS LCIIHU, INITAaHUPOBATH PCIICHUEC ITOCTABJIICHHBIX
3aJa4, ONTUMU3HUPYS MaTepHabHbIEe U HeMaTepHalbHbIe 3aTPaThl;

—  OpraHu30BbIBATH A((HEKTUBHBIN MOUCK PECYPCOB, HEOOXOUMBIX /ISl TOCTHKEHUS

MOCTaBJIEHHOMIIENH;

—  CONOCTABJIATH MOJTYYEHHBIN pe3ysIbTaT AeSITEIbHOCTH C IOCTaBICHHON

3apaHeeleNblo.



2. Mo3HaBaTeNbHble
yHuBepcanbHble yuyebHble aencrana
BbINyCKHUK HayuuTCA:

—  MCKaTh U HaXOJUTh 00O0OIIEHHBIE CIIOCOOBI PEIIeHNUs 3a1a4, B TOM YHCIIE,
OCYIIECTBISATH pa3BEPHYTHIN MH()OPMAIIMOHHBIN MOMCK M CTABUTH HA €0 OCHOBE HOBHIE
(yueOHbIe ¥ TO3HABATENIbHBIE) 3a/1a4H;

—  KPUTUYECKU OIEHMBATH M HHTEPIPETUPOBATH WH(POPMAIMIO C Pa3HBIX
MO3UITHM,

pacrio3HaBaTh U PUKCHPOBATH MPOTUBOPEUHS B MHPOPMALMOHHBIX HCTOUHUKAX;

—  HUCIOJIb30BaTh Pa3JINYHbIE MOJEIBHO-CXEMAaTUUECKUE CPEACTBA IS
IIPEJICTABJICHUS CYILIECTBEHHBIX CBA3EH U OTHOLICHHH, a TAK)KE IPOTUBOPEUMIA,
BBISIBIICHHBIX B HH(OPMAIIMOHHBIX UCTOYHUKAX;

—  HaxOJUTb U IPUBOJIUTH KPUTHUYECKHE apryMEHTHI B OTHOLUICHUM ACUCTBUU U
CYXJEHHUH JIPyroro; CIIOKOMHO U Pa3yMHO OTHOCHUTHCS K KPUTHUUYECKHUM 3aMEUYaHHUsIM B
OTHOILIEHUH COOCTBEHHOI'O CY)KIEHMsI, pacCMaTpUBaTh MX KaK pecypc COOCTBEHHOIO
pa3BUTHS;

—  BBIXOJMTH 33 paMKH Y4eOHOIro IpeaMeTa U OCYLIECTBIATH Lie€JeHaIPaBICHHBIN
MOKMCK BO3MOXKHOCTEH ISl HUPOKOTO MEPEHOCA CPECTB U CIIOCOO0B ACHCTBUS;

— BBICTpanBaTb HWHIAWBHAYAJIbHYIO O6pa3OBaTeJII)HYIO TPACKTOPUIO, YYMUThBIBAsA
OrpaHu4cHUs CO CTOPOHBI APYIrUX YUYACTHUKOB U PCCYPCHBIC OI'PAHUYCHUS,
- MCHSTH U YACPIKUBATH PAa3HBIC ITIO3UIIUU B [MO3HaBaTEJILHOM ACATCIIBHOCTH.

3. KOMMyHMKaTHBHbIE yHUBEpPCa/bHblE
y4yebHble geACTBMA BbINyCKHUK HayumUTca:

—  OCYILECTBIJISITh JIEJIOBYH0O KOMMYHHKAIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCTBIMH (KaK BHYTpU 0Opa3oBaTeNbHOM OpraHM3allid, TaK M 3a €€ Tpeleamu),
noaduparTh MapTHEPOB IS JI€JOBOM KOMMYHHMKAIIMM HCXOAS W3 COOOpaKeHHi
PE3YIBTATUBHOCTU BSaI/IMOI[GfICTBHH, a HC JIMYHBIX CHMHaTHﬁ;

—  TIPH OCYIIECTBIEHUU TPYMIOBOI pabOTHI OBITH KaK PYKOBOJUTENEM, TaK U
YJIEGHOM KOMaH/Ibl B pa3HBIX pOJIsIX (TeHepaTop UaeH, KpUTUK, UCTIOTHUTEb,
BBICTYMAIOINH, SKCIIEPT HT.1.);

—  KOOPJAMHHUPOBATH U BBINOIHATH padOTy B YCIOBUAX PeaabBdro, BUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

— PAa3BECPHYTO, JIOTUIHO U TOYHO MU3JIaraTb CBOIO TOYKY 3pCHHUA C UCITOJIb30BAHUCM
a/IeKBaTHBIX (YCTHBIX U MTUCHMEHHBIX ) S3BIKOBBIX CPEJICTB;

— pacrio3HaBaThb KOH(bJ'II/IKTOFGHHI)IG CUTyalluu U IpCA0TBpaIlaThb KOH(l)J'II/IKTIaI o
WX aKTUBHOMU (pa3bl, BHICTpaUBaTh JEIOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKAIIHIO,
n30eras JTHYHOCTHBIX OLICHOYHBIX CY)K)IGHI/II\/'I.



TemaTHyeckoe NJIAHUPOBAHUE

Ne Pa3nesibl nporpaMmmaol. Koa- | [Ipumeuyanue
ypoka Tema ypoka BO (KOHTPOJIB)
qac
NMOBTOpPEHHE 5
1 MNosTOopeHue. TpuroHomeTpuyeckne ypasHeEHUA 1
2 MosTopeHue. Mpasuna anddepeHLNpoOBaHUA 1
3 NMosTopeHue. NapannenbHOCTb M NepneHaNKYNAPHOCTb 1
niaocKocTei.
4 BBOAHaA KOHTPO/IbHAA paboTa 1
5 BBOAHaA KOHTPO/IbHAA paboTa 1
TpuroHomeTpuyeckue GpyHKLUM 13
6 AHanuns KoHTpoibHOM paboTbl. O6nactb onpeaeneHma mn 1
MHOXECTBO 3HAYEHWU I TPUFOHOMETPUYECKUX PYHKLNI
7 O6nactb onpeaeneHmna 1 MHOXECTBO 3HAYEeHUI 1
TPUFOHOMETPUYECKUX PYHKLNIA
8 YETHOCTb, HEYETHOCTb, NEPUOANYHOCTb TPUTOHOMETPMYECKNX | 1
YHKUMI
9 YETHOCTb, HEYETHOCTb, NEPUOANYHOCTb TPUTOHOMETPMYECKNX | 1
YHKUMI
10 CBOICTBO PYHKUMM Y = COS X U e€ rpaduK 1
11 CBOMCTBO PYHKLMM Y = COS X U €€ rpadmK 1
12 CBOMCTBO PYHKLMM Y = sin X U eé rpadmK 1
13 CowctBo PyHKUMK Yy = sih x 1 eé rpadumk 1
14 CBoWcTBO PYHKUMK ¥ = tg X U eé rpaduk 1
15 CBoWMcTBO PYHKUMU Y = Ctg X 1 eé rpadumk 1
16 Ob6paTtHble TpUroHomeTpuyeckme GyHKLUN 1
17 YpoK 0606LLeHNS U CUCTEMATM3ALMM 3HAHWUI NO Teme 1
«TpUroHomeTpuyeckme GyHKLUN»
18 KoHTposibHana paboTa N2 1 no teme «TpUroHomeTpuyeckme 1
bYHKLMNY &6
BekTops! B IpocTpaHcTBE 10
19 AHaNN3 KOHTPOAbHOM PaboTbl. MoHATUE BEKTOpa. 1
20 PaBeHCTBO BEKTOPOB. 1
21 CnoxeHne n BblYMTaHUE BEKTOPOB. 1
22 Cymma HEeCKO/IbKMX BEKTOPOB. 1
23 YMHOXEeHNe BEKTOpa Ha 4ucao. 1
24 KomnaaHapHble BeKTopbl. 1
25 Mpasuno napannenenunega 1
26 PasnoxeHne BeKTOpa MO TPeM HEKOMMAAHApPHbIM BeKTopam. | 1
27 PeweHune 3apay no Teme: «BeKTOpbl B NPOCTPAHCTBEY 1
28 KontponbsHas pabora Ne 2 o Teme: « BeKTOpHI B 1
MIPOCTPAHCTBE»
IIpou3sBoHAasA U ee TeOMETPHYECKUI CMBICII 16
29 AHann3 KoHTponbHOM paboTbl. [Ipon3BoHas. 1
30 MpounssoaHas. 1
31 PeweHune 3agay no teme «lpomnssogHaa» 1
32 MponsBoaHas cteneHHon GyHKUMMK 1
33 MponsBoaHas cteneHHon GyHKLUN 1




34 Mpasuna anddepeHUNpoBaHUA 1

35 Mpasuna andpdepeHUNpoBaHUA 1

36 PeweHune 3agay no teme «lMpasuna guddepeHLMpPoBaHNA» 1

37 Mpoun3BoAHblE HEKOTOPbIX 31EMEHTAPHbIX GYHKLMINA 1

38 Mpoun3BoAHblE HEKOTOPbIX 31EMEHTAPHbIX GYHKLMIA 1

39 PeweHue 3aga4 no Teme «[1pon3BOAHbIE HEKOTOPbLIX 1
3NeMEHTAPHbIX QYHKUUN»

40 [eoMeTpUUYECKUNI CMbICA NPOU3BOAHOM 1

41 eoMeTpUUYECKUI CMbICA NPOU3BOAHOM 1

42 PeweHwne 3agay no teme «eoMeTpUYECKUIA CMbICA 1
NpPoun3BOAHON»

43 Ypok 0606LeHMA 1 cMCTEMATU3ALMKN 3HAHMIA O Teme 1
«[MponssogHaa»

44 KoHTposbHana paboTa Ne 3 no teme «[pomsBogHas u ee 1
reoMeTpUYECcKMii CMbICN»
IIpumeHeHnune NPOU3BOAHON K UCCIET0BAHUIO 13
byHkumi

45 AHann3 KOHTPOIbHOW paboTbl. Bo3pacTaHue 1 ybbiBaHMe 1
OYHKUMN,

46 BospacTaHue n ybbiBaHWEe GYHKUMN. 1

47 IKCTpeMyMbl GYHKLNK 1

48 IKCTpeMyMbl GYHKLNK 1

49 MprMmeHeHWe NPOU3BOAHON K MOCTPOEHUIO rpadmKoB 1
bYHKUMI

50 MNpumeHeHWe NPOM3BOAHOM K NOCTPOEHUIO rpaduKoB 1
bYHKUMI

51 Hanbonbluee M HauMeHbLlee 3HaYeHne GyHKLUMIA 1

52 Hanbonbluee n HauMeHbLUee 3HaYeHNE PYHKLMIA 1

53 PeweHune 3aga4 no teme «Hamnbonbluee n HaumeHblUee 1
3HayeHne PyHKLUMN»

54 BbinyKknocTb rpaduKa GpyHKLMK, TOUKM Nnepernba 1

55 YpoK 0606LeHNA 1 cMCTEMATM3ALUM 3HAHWUI MO TeMme 1
«lpounssogHan» 2

56 KoHTponbHasa paboTa N2 4 no Teme «lMpumeHeHue 1
NPOUN3BOAHOM K NccnenoBaHnto GyHKUNIAY

57 AHaNM3 KOHTPOIbHOM PaboTbl No Teme «MpumeHeHue 1
NPOnN3BOAHOM K UccnenoBaHnto GyHKUNIAY
MeToa KOOpPAMHAT B IpocTPaHcTBe. ABHKEHHA 19

58 IIpsmoyronbHast cucTeMa KOOpAMHAT B  MpocCTpaHcTBe. | 1
JexkapToBbl KOOPIUHATHI B MPOCTPAHCTBE

59 KoopauHatel BekTOpa. 1

60 CBs3p MEXAy KOOpPAWMHATAMH BEKTOpa W KOOpAWHATaM® | 1
TOYEK.

61 IIpocTeiimine 3anayu B KOOpAUHATAX. 1

62 [Ipocreiimive 3amaun B KOOpJAUHATAX. 1

63 VYpaBHeHue cdepbl 1

64 Ypok 000011IeHrEe U CCTeMaTH3aI[K 3HAHUH 110 TeMe 1
«KOOPJIMHATBI TOYKH M KOOPJIMHATHI BEKTOPa»

65 Yron Mexay BEKTOpamHu. 1

66 Yron Mexay BEKTOpamu. 1

67 CkansipHOE NPOU3BENCHHE BEKTOPOB. 1

68 CkansipHOe NpPOU3BEICHHE BEKTOPOB. 1




69 Beruuciienue yrioB Mexay MNPSMBIMA MU IIOCKOCTSIMHU. 1
70 Brruucnenue yrioB MexJy HOPSMBIMU MU IUIOCKOCTSIMH. 1
71 IleHTpasbHAsT CUMMETpUSL. 1
72 OceBast cUMMETpUSL. 1
73 3epkanbHas CUMMETPHS. 1
74 ITapamiensHblii IEPEHOC. 1
75 Ypok o00oOmIeHHEe H CHCTEMaTH3allMM 3HAaHWK 1o Teme | 1
«CkanspHoe MpON3BeICHNE BEKTOPOBY.
76 KoHTposbHasa paboTa N2 5 no teme «MeToz KOOpAUHAT B 1
NPOCTPaHCTBEN
HNurerpa 13
77 AHann3 KOHTpOAbHOM paboThbl. MepBoobpasHas 1
78 MNepBoobpasHas 1
79 MpaBnna HaxoXAeHUs NepBoObPaA3HbIX 1
80 MpaBuna HaxoxAeHUA NepBOObpPa3sHbIX 1
81 Pemenue 3amau no teme «lIpaBuiia HaxoXKAEHUA 1
EepPBOOOPA3ZHBIX»
82 Mnowanb KPUBONMHEMHOM TPaneumm n UHTerpan 1
83 Mnowanb KPUBONMHEMHOM TPaneumm n UHTerpan 1
84 BbluncneHue nHterpanos 1
85 BbluncneHune naowagen puryp ¢ NOMOLLbIO MHTErPanos 1
86 MpumeHeHWe NPOU3BOAHON U UHTErPasa K PeeHunto 1
NpaKTUYeCKMX 3asau
87 YpokK 0bobuieHne n cuctematmsaumm 3HaHU No Teme 1
«UuTerpan»
88 KoHTposibHas paboTa N2 6 no teme «UHTerpan» 1
89 AHanu3 KOHTPOJIbHOK padoTel o Teme «MHTerpam 1
O6bémbl TEN 27
90 [Tousitue 00 oOneme Tena. 1
91 ®Dopmyiel 00beMa MPSIMOYTOIBHOTO 1
napajuiesienumesa, Kyoa.
92 Pemenne 3amay Ha BBIYHCICHHE O0BEMa TMPSIMOYTOIBHOTO | 1
napajuieienumnena . _
93 O6beM npsIMOit  TIPU3MBL. 1
94 Penrenue 3a1au Ha BeIYHCIeHUE 00BEMA IPSIMOW TIPU3MBI 1
95 Penrenue 3a1au Ha BeIYHCIEHUE 00BEMa TPSIMON TIPU3MBI 1
96 O0beM 1HIIMHJIPA. 1
97 O0beM 1MIIMHJIPA. 1
98 Pemenue 3anau o teme «O0beM IHIIMHAPAY 1
99 KontponbsHas pabota Ne 7 o Teme «OOBEMBI IPU3MBI U 1
IATTUHAPAY.
100 AHalm3 KOHTPOJBbHOW paboThl. Brrumcienne oobemMoB Ten ¢ | 1
MTOMOILBIO OMPEACIEHHOr0 HHTETpalia
101 O0beM HAKIOHHOW TPU3MBI 1
102 O06beM HAKIIOHHOW TPHU3MBI 1
103 O0beM THpPaMUIBL. 1
104 Pemenne 3aay Ha BRIYUCIICHHE 00beMa MAPAMUIBI 1
105 Pemrenune 3amay Ha BRIYUCIICHHE 00beMa MUPaAMUIBI 1
106 O0BeM KoHycCa. 1
107 O0BeM KoOHyca. 1
108 Pemenne 3amad no teme «OOBEMBI HAKIIOHHOW TIPU3MBEI, 1

MIMPAMHJIBI, KOHYCay.




109 Pemenne 3amad mo teme «OOBEMBI HAKIIOHHON TIPH3MBI, 1
NHApaMUbl, KOHYCa».
110 dopmyrna oobeMa mapa. 1
111 O0beM MmapoBOr0 CErMeHTa, Cios, CEeKTOpa. 1
112 O0beM MmapoBOr0 CErMeHTa, Cios, CEKTOopa. 1
113 ®opmya momany cepsl 1
114 ®opmya momany cepsl 1
115 Pemrenne 3amad mo teme «O0BEMBIY 1
116 KonTponbras pabora Ne § o reme «O0BEMBI TED» 1 1
Kom0unaropuka 11
117 AHann3 KOHTpPOAbHOM paboThbl. MpaBuio NponsBeneHUs 1
118 Mpasuno nponsseneHna 1
119 MNepecTaHOBKM 1
120 MNepecTaHOBKM 1
121 PasmeweHuns 1
122 PasmeweHuns 1
123 CoyeTaHmA 1 NX CBOMCTBA 1
124 CoyeTaHuAa 1 NX CBOMNCTBA 1
125 BMHOM HbloTOHa 1
126 BMHOM HbloTOHa 1
127 KoHTposibHana paboTa no teme N2 9 «KombuHaTopmKa» 1
JIeMEeHThI TeOPUH BEPOATHOCTEH 13
128 AHann3 KOHTpPOAbHOM PaboTbl. CobbITUA. 1
129 CobbiTus. 1
130 KombuHauum cobbituii. NpoTneononoxHoe cobbiThe. 1
131 KombuHauum cobbituii. NpoTneononoxHoe cobbiThe. 1
132 BeposaTHOCTb cObbITUA 1
133 BeposaTHOCTb cObbITHA 1
134 CnoxxeHue BepoATHOCTEMN 1
135 CnoxxeHune BepoATHOCTEM 1
136 HeszaBucumble cobbITUA. YMHOMKEHME BEPOATHOCTEM 1
137 HeszaBncrmble cobbiTma. YMHOKEHME BEpPOSTHOCTEN 1
138 CraTuctnyeckaa BepoATHOCTb aql
139 CraTuctnyeckaa BepoATHOCTb 1
140 KoHTposibHana paboTa Ne 10 no Teme «3nemMeHTbl TEOpUU 1
BEPOATHOCTEN»
CraTucruka 7
141 AHann3 KOHTPONbHOM PaboTbl. Cly4aHble BENYUHbI 1
142 CnydaiiHble BEAUYUHDI 1
143 LleHTpanbHble TeHAeHUMN 1
144 LleHTpanbHble TeHAEeHUMN 1
145 Mepbl pa3bpoca 1
146 Mepbl pa3bpoca 1
147 KoHTponbHasa paboTa N2 11 no teme «CTaTUCTUKa» 1
O0o0marnee NOBTOPEeHHE Kypca 23
148 AHann3 KOHTpPOAbHOM paboThbl. MoBTopeHue. MNpeobpasosaHue | 1
TPUTOHOMETPUYECKUX BbIPArKEHWUN.
149 MosTopeHue. NMpeobpasoBaHne MppPaLMOHaAIbHbIX U 1
CTeneHHbIX BbIParKEHUN
150 MosTopeHue. MpeobpasoBaHne norapnPmmnyeckmx 1

BblparKeHuUMn




151 NosTopeHue. NapannenbHOCTb U NepneHANKYAAPHOCTb 1
NPAMbIX WU MNAOCKOCTEN
152 Mpo6HbIN EM 1
153 Mpo6HbIn EM 1
154 MNosTopeHue. MapannenbHOCTb U NepneHaNKYAAPHOCTb 1
NPAMbIX WU MNAOCKOCTEN
155 MNosTopeHue. Mpusma. 1
156 MNosTopeHue. Mupamunaa 1
157 MNosTopeHue. LnamHap n KoHyc 1
158 MostopeHue. Coepa u wap. 1
159 MosTopeHue. MNpounssoaHaa pyHKUMU 1
OYHKUNM 1 X TPAdUKM
160 MNosTopeHue. PelleHne TEKCTOBLIX 33434 1
161 MNosTopeHue. PelleHne TEKCTOBLIX 33434 1
162 MNosTOopeHue. YpaBHEHUA M HepaBEHCTBA. 1 1
163 MNosTopeHune. CUCTEMbI YPaBHEHUN U HEPABEHCTB 1
164 NToroBan KOHTpoJIbHan paboTa 1
165 NToroBan KOHTpoOJIbHan paboTa 1
166 MNosTopeHne. YpaBHEHUA C moaynem 1
167 MNosTopeHne. HepaseHCTBa ¢ moay/iem 1
168 MNosTopeHue. BekTopsl. 1
169 MNosTopeHue. PelleHne SKOHOMMYECKUX 3a4a4 1
170 UTorosbin ypoK 1
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