l'ocynapctsennoe GropkeTHOE 061mEe0bpazoBaTenbHOe yupexkaenne CaMapekoii 061acTh cpeHsis
obmeobpasosaresnbhas mkona Ne2 «O6paszoparesbublii nenTpy» umenn I'epos Coserckoro Corosa
WN.T. Kpacnosa c. Bonbimas [Nnymuna
MyHHIMNIATBHOTrO paifona bonpmermymmukuii Camapekoit o6actu

«PaceMoTpeno» «ITpunsro» «YTBEpKICHO»

Ha 3acel; O yuurenei Ha 3acelaHuu npukasom gupekropa 'bOY
g racears « 4+ [lenaroru4eckoro coBeTa CO.Lg N2 %O ;

npotokon ot /f /ZA2r. N  (upotokon ot /£ 7% -204Ne 7 )

ITpunoxenue x
paboueit nporpaMme 110 rnpeameTy
MaTeMaTHKe
(6a30BBIi  yPOBEHB)
Juts 5-9 knaccos
Ha 2020-2021 y4eOuslit rox

Iposepeno: 4+~ [Vpanosa T.B. PaspaGorana:
3aMeCTHTENb IMpeKTopa 1o yueOGHoi paborte yuutenem: Hukonosoii U.H.

KaTteropus: BbIiCIIas

c. bonbmras 'nmymuna
2020 rox




IosicHuTeIbHAS 3aNUCKA
M3meHeHus, BHOCUMBIE B pabOYyI0 POrpaMMy Mo MareMatuke 5-9 kiiaccoB, 000CHOBAHBI pe3yiIbTaTaMu
BCEPOCCUNCKUX MPOBEPOUHBIX paboT 1o npeameram OO0, mpoBoauMBbIX B ceHTI0pe — okTs0pe 2020 roza.

IInanupyemMble pe3yJbTaThl 10 y4eOHOMY NpeaMeTy
HartypaasbHblie yncaa. [Ipodou. PannonajibHbie yncia

Y4eHUK HayquTCs:

v NIOHUMaTh OCOOEHHOCTH JECATHYHON CUCTEMBI CUMCIICHHUS;

v/ OnepupoBaTh MOHATUSIMH, CBA3aHHBIMU C JEJTUMOCTBIO HATYPAIbHBIX YHCEI;

v/ BBIp@KATh YHCIA B SKBUBAIECHTHHIX (JOpMax, BEIOMpas HauboJee NOAXOASIIYIO B 3aBUCUMOCTH
OT KOHKPETHOU CHUTYyaluu;

v/ CpaBHMBATH W YIIOPSIOYMBATH PAIHOHAIBHbIE YHCIIA;

v/ BBINOJHATH BBIYMCIEHHSA C PAMOHAIBHBIMH YHCIaMH, COYeTas YCTHBIE W NHChbMEHHBIE
pUEMBI BBIYUCIICHUN, IPUMEHEHUE KaIbKYJISATOpPa;

v\ HCIONB30BaTh IOHATHS W YMEHHUS, CBA3aHHBIE C MPOMOPHUOHAIBHOCTHIO BEIHYHH,
MPOLICHTaMH, B XOJE pEUICHUs MAaTeMaTUYeCKHX 3a/lad M 3aJa4 U3 CMEXKHBIX IPEIMETOB,
BBIIIOJIHATH HECIIOKHBIE MPAKTUYECKUE PACUETHI.

VY4yeHuK MoayuyuT BO3MOKHOCTD:

v’ TI03HAKOMHTHCS C MO3UIIMOHHBIME CHCTEMAMH CUUCIIEHUS C OCHOBAHHUSIMHU, OTIIMYHBIMH OT 10;

v’ yriyOHUTh U pa3BUTh MPEACTABICHHS O HATYPAIbHBIX YACIAX U CBOMCTBAX JEIMMOCTH;

v\ Hay4YuThCS WCIIOIB30BATh TMPHUEMBI, PANMOHAIM3UPYIOIINE BBIYKUCICHUS, NPHOOPECTH
MPUBBIYKY KOHTPOJIUPOBAThH BBIUMCIICHUSI, BbIOUpAs MOAXOISAIINN U1 CUTYalluu CIOCco0.

JeiicTBUTEIbHBIE YMCJIA
VY4eHUK HayuHuTCSA:
v HCIIOJIb30BaTh Ha4yaJbHbIE IPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCET;
v OIIEpUPOBATh NOHATHEM KBAPATHOTO KOPHS, IPUMEHATD €r0 B BEIUMCIICHHUSX.
Y4eHHK MOIYyYUT BO3MOXKHOCTB:!
v/ pasBUTh TIPEJCTABICHHE O UYHCIE ¥ YHCIOBBIX CHCTEMAaX OT HATypalbHBIX JIO
JENCTBUTENBHBIX YHCEN; O POJIH BHIYMCIECHUH B PAKTUKE;
v/ pasBHUTH U YIIIyOUTh 3HAHHS O JECATUYHOM 3aIUCH JEHCTBUTEIBHBIX YHCEN (TIEPUOIUYECKHIE
Y HETMIEPUOAUYECKHE IpoOn).
N3mepenus, npudInKeHnst, OEHKH
VY4eHUK HayuHuTCS:

v HCIONB30BaTh B XOJ€ pEIICHUs 3a7a4 DIIEMEHTapHbIC TMPEJCTABICHUS, CBI3aHHbBIE C

npUOIMKEHHBIMU 3HAYEHUSIMH BEJTMYHUH.
VY4eHUK MOTYyYUT BOZMOKHOCTH!

v TOHSTH, YTO YHCJIOBBIC JaHHBIC, KOTOPHIE HCIONB3YIOTCS JUIS XapaKTEPUCTUKH OOBEKTOB
OKPYXKAIOIIer0 MHpA, SIBISIFOTCS MPEUMYIIECTBEHHO MNPUOMMKEHHBIMU, YTO IO 3alUCH
npUOIMKEHHBIX 3HAYEHUH, copepKaiuxcsl B ”HGOPMAIMOHHBIX HCTOYHHUKAX, MOKHO CYIHUTh
0 MOTPEUTHOCTH MPUOIIMKEHUS;

v TOHATh, 4YTO MOTPEIIHOCTh pe3yJbTaTa BBIUMCICHUN [ODKHA OBITh COM3MEpUMA C
MOTPEIIHOCTHIO HCXOIHBIX JAHHBIX.

Auredpanyeckue BbIpasKeHUs



Y4eHUK HayduTCs:
v/ ONepUpOBaTh TMOHSTHSIMH «TOKJIECTBO», «TOXKIECTBEHHOEC IMPeoOpa3soOBaHKE», pEIIaTh
3aJaum, cojiepkamue OyKBeHHbIE TaHHbIE; padoTaTh ¢ GOpMyIIaMu;
v/ BBINOJHATH MPE0OpPa3OBaHMs BHIPAXKEHUHN, COMEPIKAIINX CTEIICHU C HEJIBIMU MMOKA3aTeISIMH
U KBaJIpaTHbIE KOPHU;
v/ BBINOJIHATH TOXIECTBEHHBIC IMPEOOPA30OBAHMA PAIMOHAIBHBIX BBIPAKEHHH Ha OCHOBE
IIPpaBUJI IHCTBUI HaJl MHOTOYJICHAMU M alredpanyecKuMu JpoosMu;
v BBINOJIHATH Pa3JI0KEHUE MHOTOUWICHOB HA MHOKHTEIIH.
VY4eHUK NOJIy4YUT BO3MOKHOCTh HAyUUThCA:
v/ BBINOJHATG MHOTOLIATOBBIC IPEOOPA30BaHUs PAlMOHATBHBIX BBIPAXKEHHUN, TPUMEHSIS
IMPOKHIA HabOp CIOCOOOB U MPUEMOB;
v [PUMEHSTH TOKIECTBEHHbIC PEOOPA3OBAHKS VIS PEIICHHS 33124 U3 Pa3IMIHBIX Pa3esioB
Kypca (HanmpuMmep, 7151 HaX0XK/IeHUS] HanOOJIbIIIET0/HANMEHBILIETO 3HAYCHHS BEIPAKECHUS ).
YpaBHeHust
VY4eHuK Hay4uTCs:

v/ pemiath OCHOBHBIC BHbI PAIlMOHATBHBIX YPABHEHHH C OJHON MEPEMEHHOM, CHCTEMBI IBYX
ypaBHEHUH C IByMs [IEpEMEHHBIMH;

v IOHUMaTh YpaBHEHHE KaK BOKHEHIIYI0 MAaTEMATHUYECKYIO MOJEIb IS ONMMCAHUS M U3YYEeHUsI
pa3Ho00Opa3HBIX PeabHBIX CUTYAIIHiA, PEIIaTh TEKCTOBBIC 33/1a4H alIreOpaniecKuM METOIOM;

v IpUMeHsATh rpadUyecKhe NpPEICTaBI€HHs IS MCCIENOBAHMS YpPaBHEHH, UCCICIOBAHUS W
pELIeHNs CUCTEM YPAaBHEHUH € ABYMS IEPEMEHHBIMHU.

VY4eHUK NOJIYYUT BO3MOKHOCTD:

v/ OBNQJETh CHEHUAIBHBIME TPUEMAMHU PEIICHUS YPAaBHEHHN W CHUCTEM YpaBHEHHU; YBEPEHHO
IPUMEHATh alnapaT YpaBHEHUI Ul pelleHus pa3HoOoOpasHbIX 3ajady W3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, IPAKTUKH;

v IpUMEHSTh rpadUUyecKue MpeICTaBIeH s ISl UCCICOBAHUS YPAaBHEHHU, CHCTEM ypaBHEHUI,
coJiepKaux OyKBEeHHbIE KO3(PPUITUEHTHI.

HepaBencrBa
Y4eHuk HayduTcs:

v\ NOHMMaThb W NPUMEHATh TEPMUHOJIOTHIO M CHUMBOJIMKY, CBS3aHHBIE C OTHOIICHHEM
HEPABEHCTBA, CBOICTBA YMCIIOBBIX HEPABEHCTB;

v/ pemiath JIMHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHOW M MX CHCTEMBI; PEIIaTh KBaJPaTHBIC
HEpaBEHCTBA C ONOPOM Ha rpaduyeckue NpeaACTaBICHUS;

v/ TIPUMEHSTH anmnapar HepaBEeHCTB JUTS PELICHUS 3a/1a4 U3 Pa3IHYHbIX Pa3/IeioB Kypca.

VY4eHUK NOIYyYUT BO3MOXKHOCTh HAyYUThCS:

v pasHOOOpasHbIM TPUEMAM JIOKA3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPHUMEHSTH arapar
HEpaBEHCTB JJIsl pEIIeHUs pa3HOOOpa3HbIX MaTEeMAaTUYECKUX 3aJady M 3a7ad U3 CMEXKHBIX
MIPEeIMETOB, MPAKTUKH;

v IpUMEHSATh rpaduUecKue IpeCTaBICHUs TS HCCIIEI0BAHUS HEPABEHCTB, CHCTEM HEPABEHCTB,
cojiepKalux OyKBeHHbIE KO3 (DUITUESHTHI.

OcHoBHbIe OHATHSA. UHCI0BBIC PYHKIMHT
VY4eHUK HayuuTCA:

v TOHUMaTh ¥ HCIOJB30BaTh (YHKI[MOHAIBHBIE MMOHATHS U S3bIK (TEPMUHBI, CHMBOJIHYECKHE
0003HaueHNUs ),

v cTpouTh TpauKH >JIEMEHTAPHBIX (YHKIMIA; UCCIIEN0BATh CBOMCTBA YKMCIIOBBIX (DYHKIMA Ha
OCHOBE M3y4€HUs OBEICHUS UX TPaPUKOB;



v\ noHuMaTh (YHKLIUIO KaK BOXXHEHIIYI0 MATEMAaTHYECKYIO MOJEIb IS OIMCAHUS MPOLECCOB U
SBIIGHUW OKPYXKAIOIIET0 MHpa, NPUMEHATh (YHKIIMOHATBHBIA SI3BIK JUIS OMHUCAHHS W
WCCJICTIOBAHMS 3aBUCUMOCTEH MEX Ty (PU3NICCKUMU BETHIMHAMH.

VYYeHuK MoaydyuT BOZMOXKHOCTh HAYUYUTHCS:

v\ IPOBOIUTH HCCIENOBAHUS, CBS3aHHbIE C M3YYEHHEM CBOWCTB (DYHKLHUI, B TOM YHUCIE C
HCIIOJIb30BAaHUEM KOMITBIOTEPA; Ha OCHOBE Tpa(MKOB HM3YYCHHBIX (DYHKIMH CTpOUTH OoJiee
CIIOXHBIE TpaduKH (KyCOUYHO-3aaHHBIC, C «BBIKOJIOTHIMHIY» TOYKAMH U T. 11.);

v\ uCHonb30BaTh (PYHKUMOHAJBLHBIE MPEACTABICHMS M CBOMCTBA (YHKUMH JUIS pELICHUS
MaTeMaTUYECKUX 3aJ1a4u U3 pa3IuyHbIX pa3AesioB Kypca.

YucaoBble MOCJIAeT0BATEILHOCTH

Y4yeHuk Haydurcs:

v\ NOHMMaThb M WCIOJb30BaTh A3bIK IOCIEIOBATEILHOCTEN (TEPMHHBI, CHMBOJIMYECKHUE
0003HaYCHHUS ),

v IpuUMeHSTh (POPMYJIBI, CBSI3aHHBIE ¢ apU(PMETHUECKOW M T'€OMETPUYECKON MPOrpEcCHel, H
anmapart, chOpMHUPOBAHHBIN MIPHU U3YUYEHUU JPYTUX Pa3JelioB Kypca, K PEIICHHUIO 3aa4, B TOM
YHUCJIe ¢ KOHTEKCTOM U3 PeaibHOM KU3HHU.

VYyeHuK noayyuT BO3MOXKHOCTh HAYUUTHCS:

v/ peuiath KOMOMHMPOBAHHBIE 3a/1aud C IPUMEHEHHEM (HOPMYJI N-TO YIEHA M CYMMbI IIEPBLIX N
YJICHOB apU(METHYCCKOW M TCOMETPHUYCCKOH IPOTPECCUU, MPUMEHSS TPU ITOM armapar
YPAaBHEHUW U HEPABEHCTB;

v\ noHMMaTh apU(PMETHYECKYI0 M I'€OMETPHYECKYI0 HPOrPECCHI0 KaK (YHKIMU HATYpaabHOIO
apryMeHTa; CBA3bIBATh apU(METHUECKYIO IPOTPECCUIO C TUHEHHBIM POCTOM, T€OMETPUUECKYIO
— C DKCIIOHEHIIMAJIbHBIM POCTOM.

OnucareabHas CTAaTHCTHKA

Y4eHUK Hay4UTCsl UCHOIB30BaTh MPOCTEHIINE CIIOCOOBI MPECTABICHUS U aHATN3a CTATUCTHUECKUX
JTaHHBIX.

Y4eHUK MOTyYuT BOZMOKHOCTH MPUOOPECTH NMEPBOHAYAIBHBINA OMIBIT OpPTraHu3aIui cOopa TaHHBIX MPU
MIPOBEJICHUH OIpoca OOIIECTBEHHOTO MHEHHUS, OCYIIECTBISATh HMX aHaJIU3, MPEACTABISTH PE3yJIbTaThl
ompoca B BUJIE TAOJIUIIBI, JHATPAMMBI.

CayuaiiHble cOObITHSI U BEPOSITHOCTh

Y4eHUK HAy9UTCS HAXOJUTh OTHOCUTEIBHYIO YACTOTY U BEPOSATHOCTH CIYYaitHOTO COOBITHS.

Y4eHUK TOTYyYUT BO3MOKHOCTH MPUOOPECTH OMBIT MPOBEICHUS CIYYalHBIX SKCIIEPUMEHTOB, B TOM
YHUCJIE C MOMOIIbI0 KOMITBIOTEPHOTO MOJIEIMPOBAHMS, HHTEPIIPETALIMU UX PE3YIbTATOB.

KomoOunnaropuka

YyeHuk  HaAy4yuTCs pelaTh KOMOWHATOpHBIE 3aJa4ll Ha HAXOXJIEHUE 4Yhcia OOBEKTOB WIH
KOMOHWHAIHA.

YYeHUK TMOJYyYUT BO3MOXKHOCTH HAYYUTHCS HEKOTOPHIM CHENUAIbHBIM TpUEMaM  PEIIeHUS
KOMOWHATOPHBIX 3a7a4.

Haruasanast reomerpus

VYyeHuk HayduTcs:

v pacrosHaBaTh Ha 4YepTekax, PHCYHKaX, MOJEIAX M B OKPYXKAIOIIEM MHPE IUIOCKUE |
MIPOCTPAHCTBEHHBIE TE€OMETPUIECKHE (PUTYPHI;

v/ pacnosHaBaTh Pa3sBEPTKH Ky0a, MPSMOYTOJILHOrO MapauleNlelnunena, MPaBuibHON TUpaMus,
IAJTUHIPA U KOHYCA;

v CTPOUTH pa3sBEPTKU KyOa M NPAMOYTOJILHOIO MapalIeenuIe/a;



v

v

ONPEeNeNISTh 110 JIMHEHHBIM pa3MepaM pa3BEPTKH (GUTYpHI JTHHEHHBIE pa3Mepbl caMol GUrypsl
1 Ha000poT;
BBIUUCIIATH 00BEM MPSMOYTOJILHOTO MapajliesIenuIe s1a.

Yuenuk IOJIYYUT BO3BMOKHOCTD:

v

v
v

HAYYUTHCS BBIUUCISITH 00BEMBI TPOCTPAHCTBEHHBIX TEOMETPHUECKUX (UTYP, COCTABIICHHBIX U3
MPSIMOYTOJIBHBIX MapalijiesienuIe/1oB;

yrayOuTh ¥ Pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (purypax;
HAYYUTHCS MPUMEHSATH NOHATHE Pa3BEPTKH JIJIS BHIIIOJIHEHUS TPAKTHUECKUX PacUETOB.

I'eomerpuueckue purypnbi
YyeHuk Haydurcs:

v

v

v

v

MOJIb30BAThCS SI3BIKOM TE€OMETPUHM JUISL ONMHCAHHS IPEIMETOB OKPYXKAIOIIEro MHpa U HX
B3aMMHOTO PACIIOJIOKEHHS;

pacrio3HaBaTh W HM300pakaTh Ha YepTeXKaX W PUCYHKAX TeoMeTpuyeckue (Urypbl U HX
KOH(UTypanuu;

HaXOJUTh 3HAYECHUS JUIMH JIMHEWHBIX 3JIEMEHTOB (PUIYp M MX OTHOILIEHUS, TPayCHYIO Mepy
yraoB ot 0° 1o 180°, mpumeHsst onpeeneHusl, CBOMCTBA U MPU3HAKU (PUTYp U UX IJIEMEHTOB,
oTHOWEeHHs (HUTyp (PaBEHCTBO, M0100KE, CHMMETPHUH, TOBOPOT, MMApaJUICIbHBII MEPEHOC);
ONEpPUPOBATh C HAYAJIHHBIMH IOHATUSMH TPUTOHOMETPHH U BBIIOJHATH JIIEMEHTApHBIC
orepanuu HaJ QYHKIUSIMH YTIIOB;

pelaTh 3a/la4i Ha J0Ka3aTelIbCTBO, ONMUPAACh HAa M3Y4YECHHBbIE CBOWCTBA (UIYp U OTHOLICHUH
MEXy HUMH U IPUMEHSISI U3Y4YE€HHbIE METO/Ibl 0Ka3aTeIIbCTB;

pelaTh HECIO0XKHbIE 33/1a4d Ha MOCTPOEHHE, IPUMEHSSI OCHOBHBIE aJrOPUTMbI OCTPOCHHUS C
MIOMOIIBIO IUPKYJIS U IMHEHKHY;

permaTh MPOCTeHIIe MITAHUMETPUIECKUE 33/1a49H B IPOCTPAHCTBE.

Yyennk kK IIOJIY4YUT BO3MOXKHOCTb.

v

v

OBJIAACTh MCETOdaMU peIIICHI/Iﬂ 3aJa4 Ha BBIYUCIICHUA U JOoKa3arcjJbCTBa. METOAOM OT
HpOTI/IBHOFO, METOAOM HOI[O6I/I$I, METOAOM nepe60pa BapI/IaHTOB U METOJI0M FGOMeTquGCKHX
MECT TOYEK;

MPUOOPECTH OMBIT MPUMEHEHHS alreOpandyeckoro U TPUTOHOMETPUUYECKOTO arapara u uieu
JBUKEHUS TIPU PEIICHUH T€OMETPUUECKHUX 3a/a4;

OBJIAJIETh TPAJUIIMOHHOM CXEMOM peIIeHUs 3aJad Ha MOCTPOEHUE C MOMOIIBIO LUPKYIS U
JIUHEWKH: aHAJIN3, TTOCTPOCHUE, 10Ka3aTEIhCTBO U UCCIICIOBAHNUE;

Hay4YUThCS pemiaTh 3a7a4d Ha TOCTPOEHHUE METOJIOM TE€OMETPHUYECKOTO MeCTa TOYEK U
METOJIOM MOA00US;

MpUOOPECTH OMBIT HCCIEAOBAHUS CBOWCTB ITUIAHUMETPUUECKHX (QUTYp C TOMOIIBIO
KOMITBIOTEPHBIX MTPOTpamwm;

MPUOOPECTH OMBIT BBHIMOJIHEHHSI TPOEKTOB Mo TeMaM «[ eomeTrpudeckue mpeodpa3oBaHUs Ha
m1ockocTuy, «IlocTpoeHne oTpe3KoB Mo hopMyIey.

I/I3Mepelme reOMETPUICCKUX BCJIHYNH
Y4aeHuk Hay4IUTCA:

v

UCIIOJIb30BaTh CBOICTBA HM3MEpEHMs JUIMH, IUIoUlaJed W YIJIOB MpH pEHIeHHH 3aJad Ha
HaXO0XJEHWE JUIMHBI OTpe3Ka, MJIMHBI OKPY>KHOCTH, UIMHBI JYyTH OKPYXHOCTH, T'paayCHOM
MEpHI yIia;

BBIUUCIIATh IUIOUIAAM TPEYrOJbHUKOB, MPSIMOYTOJIBHUKOB, MapajjielorpaMMoOB, Tparenui,
KpYyroB U CEKTOPOB;



v’ BBIYMCIIATH JUIMHY OKPY)KHOCTH, JUIMHY JYTH OKPYKHOCTH;
v/ BBIYMCIIATH JUIMHBI JHHEHHBIX JJIEMEHTOB (PUIYp M MX YIVIbI, UCIOJB3YS (POPMYJIbI JUIHHBI
OKPYXKHOCTH | JUTHHBI TYTH OKPYKHOCTH, (OPMYIIBI IIOMAAeH Huryp;
v/ peliaTh 3aJa4M Ha JI0KA3aTeIbCTBO C UCIOIB30BAHUEM (POPMYII JIMHBI OKPYKHOCTH M JUIMHEI
IyTH OKPY>KHOCTH, (hOpMYyII TIomaaen puryp;
v pemarh MNPaKTUYECKUE 3aJauM, CBA3AHHBIE C HAXOXICHHEM T'€OMETPUYECKUX BEJIHYUH
(McrosB3yst MpH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUUECKUE CPEIICTBA).
Y4eHUK MOJYyYUT BO3MOXKHOCTh HAYUUTHCS:
v BBIUMCIIATH IUIOMAAM (UIYp, COCTaBJIEHHBIX W3 JBYX WIM 00jiee NPSIMOYrOJbHUKOB,
MapajuIesIorpaMMOB, TPEYTOIBHUKOB, KPyTa U CEKTOPa;
v BBIYMCIIATH IUIOIIAJXM MHOIOYIOJBHHUKOB, HCIIOJB3YS OTHOLIEHUS PaBHOBEIMKOCTH U
PaBHOCOCTABJICHHOCTH;
v\ IOpUMEHATH anreOpanyecKuii W TPUTOHOMETPMYECKHM ammapar ¥ WAEH ABWXKEHHS IIpH
pellIeHUH 33]1a4 Ha BBIYMCIICHUE IJIONIA/ICii MHOTOYTOJIbHUKOB.
Koopaunartsi
Y4eHUK HAYyIUTCS:
v/ BBIYHCIIATH JUIMHY OTPe3Ka 10 KOOPAMHATAM €ro KOHIIOB; BBIYHMCIIATH KOOPAUHATHI CEPETHHBI
OTpEe3Ka,
v UCIOIB30BaTh KOOPIMHATHBIA METOJ Il M3YYEHHUS CBOMCTB IPSIMBIX M OKPYKHOCTENA.
Y4eHHK TOTYIUT BO3MOXKHOCTH:
v OBIaJeTh KOOPJMHATHBIM METOOM PELICHHMS 3a/a4 HA BLIYMCIIEHHS M I0KA3aTeIbCTBA;
v IpruoOpeCTH ONBIT MCHOJIL30BaHKUs KOMITLIOTEPHBIX IPOrPaMM JIJIsl aHAJIN3a YAaCTHBIX CIydaeB
B3aMMHOTO PACIIOJIOKEHHS OKPY)KHOCTEH M MPSIMBIX;
v IpHOOPECTH OIBIT BHITOJIHEHUS MPOEKTOB Ha TeMy «[IpuMeHeHre KOOPANHATHOTO METOa TIPH
pEIIeHNH 3a]]a4 Ha BEIYUCIICHUS U JOKa3aTebCTBaY.

BekTopsl
Y4yeHuk Hay4uTcs:

v omnepupoBaTh C BEKTOPAMH: HAaXOJWUTh CYMMy M pasHOCTh JBYX BEKTOPOB, 3aJaHHbIX
F€OMETPUUYECKH, HAXOAUTh BEKTOP, PABHBIM IPOU3BEICHUIO 33JAHHOTO BEKTOPA HA YHCIIO;

v HaxOIWTh /IS BEKTOPOB, 3aJ@HHBIX KOOPAMHATAMHU: JUIMHY BEKTOpa, KOOPAWHATHI CYMMBI H
Pa3sHOCTH JIBYX M Oojiee BEKTOPOB, KOOPJIUHATHI IPOU3BEICHUS BEKTOpA HA YUCIIO, IPUMEHSS MPH
HEO0XO/IMMOCTH COYeTaTeIbHBIHN, IEPEMECTUTENbHbIN U pacHpeAeIUTEIbHbIN 3aKOHBI;

v/ BBIUHCIATH CKAIIPHOE TPOM3BENCHHE BEKTOPOB, HAXOAUTh YIrOJd MEKIY BEKTOPaMH,
YCTaHaBIMBATh IEPIIEHIUKYISPHOCTD NPSMBIX.

Y4eHUK MOJy4yuT BO3MOKHOCT!
v’ OBJIaJIETh BEKTOPHBIM METOIOM JIJIs PEIICHHUS 3a1a4 Ha BBIYUCICHUS U JIOKa3aTebCTBA,;
v' 1puoOpECTH OIBIT BBHIIOJIHEHHS IPOEKTOB HAa TEMY «IPHUMEHEHHE BEKTOPHOIO
METOa IPU PEIICHUH 3aa4 Ha BBIYUCIICHNS U 10KA3aTEIbCTBAY.

HN3MmeHnenns:

v' VMeHHe pacrio3HaBaTh OJHY M Ty K€ HH(OPMAIUIO, MPEACTABICHHYIO B pa3HOil (opme;
IUIAaHUPOBATh  HECJIOXKHOE HUCCIEeOBaHWe, coOupaTh M MPEACTaBIATh  MOJYyYEHHYIO
uHbOpMALMIO C TOMOUIbI0 TaOJaMIl M JuarpaMM; MHTEPIPETUPOBaTh HH(POpMAIHIO,



MOJIYYCHHYIO TPU TIPOBEACHUU HECIOXHBIX UCCIeNOoBaHUi (OOBSICHATH, CpaBHUBATh H
000011aTh TaHHBIE, IETIaTh BHIBOBI U IPOTHO3HI).
v VMeHHe COOTHOCUTD pealibHble 0OBEKTHI C MOJIEIISIMU T€OMETPUYECKUX (DUTYD.

Conep:kaHnue 0CHOBHOIO 001Iero 00pa3oBaHus M0 Y4eOHOMY NpeaMeTy
APUOMETHUKA

Hatypanbuble yucaa. Harypaneusiii psag. [lecatuunas cucrema cuucieHus. ApuQMeTHuecKue
JICUCTBHSA C HATYpaIbHBIMU ynciamu. CBoiicTBa apu(pMeTHUECKIX IeHCTBUI.

Crenenb ¢ HaTypaJbHBIM [TOKA3aTEIIEM.

UYucnoBele BBIpaKEHMsI, 3HAUYEHHE 4YHMCIOBOIO BbIpakeHMs. Ilopsamok nAeHCTBUM B YMCIIOBBIX
BBIPAKEHUSAX, UCIIOIb30BaHUE CKOOOK. PelieHre TeKCTOBbIX 3a7a4 apu(pMETUIECKUMHU CIIOCOOaMHU.

Hennrenn u kparHele. CBoWCTBa M INpPU3HAaKM JeauMOCTH. [IpocTele M cocTaBHbIE YHCIHA.
Pa3noxeHne HaTypaabHOIO YMCIIa HAa IPOCThIE MHOXKUTENU. J[eJIeHHE C OCTaTKOM.

Jpoou. OObikHOBEHHBIE poOu. OCHOBHOE CBOHCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX IpoOei.
Apudmerndeckne AeHCTBHUS ¢ 0OBIKHOBEHHBIMU Apo0siMu. Haxoxk1eHHe YacTu OT LEJIOTO | IIeJIOTO 0 eTo
YacTH.

Hecsituanbie apodu. CpaBHEHUE NECATHYHBIX IpoOel. ApudMeTHdecKre NEHCTBHS C JECATHIHBIMU
npoosivu. [IpencrasieHne AeCATUIHON IpoOM B BHJIE OOBIKHOBEHHOW JPOOM M OOBIKHOBEHHOH B BHJIC
NECATUYHOM.

[IpoueHTsl; HaX0XKIEHUE NPOLIEHTOB OT BEJIMYMHBI U BEIMYMHBI 110 €€ NpoueHTaM. OTHOIIEHHE;
BBIPaKCHHE OTHOILEHUS B IpolieHTax. IIponopuus; oCHOBHOE CBOMCTBO MPOIOPLUH.

Perienue TeKCTOBBIX 3a/1a4 apu(METHIECKUMU CIIOCOOAMMU.

Panmonanbublie uyucaa. [lonoxurenbHble M OTPULIATENIBHBIE YMCIIA, MOJAYJb 4YMCia. MHOXECTBO

Il
LEeAbIX yHucell. MHOXECTBO PpalMOHAJIbHBIX YHCCII; pallMOHAJIbHOC YMUCJIO KaK OTHOIICHUC :, rac T -Oeiaoc

Yucino, M — HarypanbHoe uHciao. CpaBHEHHE palMOHANBHBIX YHuceld. ApupMeTHdecKkue IeHCTBUS C
panmoHaIbHbIMU uynciamMu. CBoiicTBa apudmeTrueckux aeicTBruil. CTeneHb ¢ LEebIM [TOKa3aTeNeM.
JeiicTBuTe/IbHBIC Yncaa. KBaspaTHbiil KOpeHb U3 uncia. KopeHb TpeTbell CTENEHN.

[TonsiTue 06 uppauroHanbHOM unciie. MppaloHanbHOCTh YKcia V2u HECOU3MEPUMOCTb CTOPOHBI
U TMaroHajay KBajparta. JlecsTuuHble MpUOIMKEHUS UPPALIMOHAIBHBIX YHCEIL.

MHOXeCTBO JI€HCTBUTENILHBIX YHCEN; MPEICTABICHUE JIEHCTBUTENBHBIX YUCET B BHUJE OCCKOHEUHBIX
JEeCATHYHBIX ApoOel. CpaBHEHUE IEHCTBUTENbHBIX YHCEIL.

Koopnunatnas mnpsimas. M3o00pakeHune uncen TOUYKaMH KOOPJAWHATHOW mpsMoi. YwucioBbie
IIPOMEKYTKH.

N3mepenusi, npudanxeHns, oueHKH. Pazmepsl 00bEKTOB OKPYXKaroLIEro Mupa (0T 3JIeMEHTapHBIX
yacTul A0 BceneHHO), JIMTENbHOCTh MPOLIECCOB B OKPY)KAaKOIIeM Mupe. BblieneHue MHOXHUTENS —
crernenu 10 — B 3anucu yucna.

[TpubnmxeHHoe 3HaYCHNE BEIMYUHBI, TOYHOCTH pUOIIKeHus. OKpyrieHHe HaTypallbHBIX YHCENT U
necaTUYHbIX ApoOeil. [Ipukuaka u olleHKa pe3yabTaTOB BHIYMCIICHUH.

AJITEBPA
Auaredpanyeckue Bbipa:keHUsl. bykBeHHbIe BbIpaykeHUs (BBIpaKEHUS C MEpEeMEHHBIMHU). YucioBoe
3HaueHWe OYKBEHHOro BbIpaKeHMA. JlomycTuMmble 3HaueHHs mNepeMeHHbIX. [lojcTaHOBKa BBIpaXKEHUI
BMecTo mepeMeHHbIX. [IpeoOpa3zoBanne OYKBEHHBIX BBIPQ)KEHHUH Ha OCHOBE CBOWCTB apU(METHYECKHX
neiictBuil. PaBeHCTBO OyKBEHHBIX BhIpaxeHU. Tox1ecTBo.



Crenenp ¢ HaTypaabHBIM IIOKa3aTeleM M €€ CBOMCTBA. OnHOWIEHBI W MHOrowieHsl. (CrencHb
MHorowieHa. Cllo)keHHe, BBIYWTAaHUE, YMHOKEHHE MHOIOWIEHOB. POpMyJbl COKpAILEHHOTO YMHOMKEHMS:
KBaJIpaT CyMMBbI U KBajpaT pasnoctu. Gopmyra pazHoctu kBaaparos. [IpeoOpazoBanue 11eJI0r0 BEIPAKEHHUS B
MHOrouieH. Pa3nokeHue MHOrO4WICHOB HAa MHOXWUTEIM. MHOrowieHsl ¢ OfHOM mepeMeHHOM. KopeHs
MHOrowieHa. KBaJpaTHelii TpeXWIEH; pa3IoKeHUEe KBaIpaTHOIO TPEXUIeHa HA MHOXKUTEIIN.

Anrebpanueckass ApoOb. OCHOBHOE CBOKMCTBO aireOpanyeckord apodu. CroxkeHue, BbIYUTAHUE,
YMHOXEHHE, JieJieHne ainredpandyeckux Apoodeil. CTeneHs ¢ 1eabIM M0Ka3aTeIeM U €€ CBOWCTBA.

ParnmonanbHble BeIpaXeHUs U UX NpeoOpa3zoBaHus. J{oka3aTeabCTBO TOXKIIECTB.

KBagparueie xopuu. CBoiicTBa apuMeTHYECKMX KBaJpaTHbIX KOpPHEW M HX MpHMEHEHHE K
IpeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUI U BBIUMCICHUSIM.

YpaBHenusi. YpaBHeHUEe ¢ OJHOM nepemeHHOW. KopeHb ypaBHeHus. CBOWMCTBAa YMCIIOBBIX PABEHCTB.
PaBHOCHITBHOCTB ypaBHEHUIA.

Jluneiinoe ypaBHenue. KBagpatHoe ypaBHeHue: GpopMyna KOpHEH KBaapaTHOTO ypaBHeHuUs. Teopema
Buera. Pemienune ypaBHeHM, CBOIALIMXCA K JIMHEHHBIM M KBaJpaTHbIM. [IpuMepsl pelieHusi ypaBHEHUM
TpeTheil U YeTBEepTO cTerneHu. Pemenre 1poOHO-pallMOHABHBIX YpaBHEHHIA.

VYpaBHeHue c AByMs NiepeMeHHbIMU. JIMHeHOe ypaBHEHHE ¢ IByMsl IEPEMEHHBIMU, IPUMEPHI PEIICHUS
YPaBHEHMI B LEJIbIX YMCIIAX.

Cucrema ypaBHEHUH C AByMs NEpeMEHHbIMU. PaBHOCHMIBHOCTH cucTeM. CUCTeMBbl JBYX JIMHEHHBIX
YPaBHEHHUH C ABYMS IIEPEMEHHBIMM; PEIECHUE ITOJACTAHOBKOM M ciokeHueM. [IpuMepsl pemeHus cucreM
HEJIMHENHBIX YPAaBHEHUH C IBYMsI [IEPEMECHHBIMH.

Pemrenue TekCcTOBBIX 331a4 anreOpandecKuM CriocoOOM.

JlekapToBbl KOOpIMHATHI Ha IUIOCKOCTH. ['padumdeckas WHTepHpeTanus YpaBHEHHS C JABYMS
nepeMeHHbIMH. ['paduk THMHEHHOTro ypaBHEHHS C JBYMSI IEPEMEHHBIMU; YIIOBON KO3(PPHUIMEHT MPSIMOii;
yCIOBUE TMapajyIelbHOCTH TpAMBIX. ['paduku mpocTeHlIMX HENIWHEHHBIX YypaBHEHUM: mapaborna,
runepoosa, OKpyKHoOCTb. ['pauueckas HHTEpIIPETALHs CUCTEM YPaBHEHUH € IBYMsI IEPEMEHHBIMH.

HepasencrBa. HuciioBsle HEpaBEHCTBA U UX CBOKCTBA.

HepaseHncTBO ¢ 0/1HOM nIepeMeHHON. PaBHOCWIIBHOCTh HEPABEHCTB. JIMHEHHbBIE HEPABEHCTBA C OJJHOU
nepemeHHol. KBagparHbeie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OAHON TEPEMEHHOM.

OYHKIMN

OcHoBHBIC NOHATHSA. 3aBUCUMOCTM MeXAy BenuuuHamu. llpencraBieHue 3aBUCHMMOCTER
dopmynamu. [TonsTue pyHkuMU.

OOnacTb ompezeneHus ¥ MHOXKECTBO 3HaueHWH (yHkuuu. CriocoObl 3amanus ¢yHkuuu. I'paduk
¢ynkiuu. CpolictBa ¢QyHKUMH, uUX oroOpaxeHue Ha rpaduke. Ilpumepsl rpaduKoB 3aBUCHUMOCTEH,
OTpaKAIOIIMX PEaIbHbIE TPOLIECCHI.

YucaoBble ¢yHkuuu. DOYHKIMM, ONUCHIBAIOIIME MpPSIMYI0 U OOpaTHYIO MNPONOPIHOHAIBHBIE
3aBUCUMOCTH, MX rpaduku U cBoiictBa. JluneitHas QyHkuus, ee rpaduk u cBoiictBa. KBagpatmunas
byuknus, ee rpaduk u cBoicTBa. CreneHHble (YHKIIMW C HaTypaJbHBIMU TIOKa3aTesiMu 2 U 3, HX
rpaduku u cBoiictea. [paduxu pynkuuit y = vx, y =3/x,.

YucsoBble 1MOCHAEI0BATEJBHOCTH. [IOHATHE  4YMCIIOBOM  IMOCIIENOBAaTENBHOCTH.  3aJaHUE
MOCTIETIOBATEIPHOCTH PEKYPPEHTHOMN (PopMyioit U hopmyIion N-To YjieHa.

Apudmerndeckas U reoMmerpuueckas mnporpeccur. opMmynbl J-ro 4jieHa apumeTuueckod u
TEOMETPUYECKON MPOTPECCHii, CyMMBI TEPBBIX M-4wieHOB. M300pakeHne dieHOB apu(pMETHUUYECKOU M
TEOMETPUYECKON IPOTPECCHM TOYKAMU KOOPAMHATHOW IIIOCKOCTH. JIMHEHHBIM M DKCIOHEHIUAJIbHBIN
pocT. Cl0XHbIE POLIEHTHI.



BEPOATHOCTH U CTATUCTUKA

OnucarenbHasi craTuctuka. l[IpencrapneHue MaHHBIX B BUAE TaONMIl, auarpamMM, rpaduKoB.
Crnyvaiinas n3MeHYUBOCTh. CTaTUCTUYECKUE XapaKTEPUCTUKUA HaOOpa JaHHBIX: CpeaHee apuMETHYECKOE,
MeraHa, HanOoJbIllee U HaMMEHbIIIee 3HaYCHUs, pa3Mmax. [IpencraBienrue o BEIOOPOYHOM UCCIICIOBAHHH.

Cayuaiinble COOBITHSI U BEPOSITHOCTD. [[OHATHE O CIIyd4aiiHOM OIBITE W CIIYYailHOM COOBITHH.
Yacrota cayyaitHoro coObiTus. CTAaTUCTHYECKHM MOJIXOJ K MOHATHUIO BEPOATHOCTH. BepostHocTH
MPOTUBOIONIOKHBIX COOBITUN. JloCTOBepHBIE M HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTH COOBITHUH.
Knaccuueckoe onpezienieHre BEPOSITHOCTH.

Komo0unatopuka. Pemenne kKoMOWHATOpHBIX 3amad mepebopoM BapuaHToB. KomOuHaTopHOE
NpaBUIIO YMHOKeHUs. [lepecTaHoBKY U pakTOpHAll.

I'EOMETPUA

Harnsignas reomerpusi. Harnsaaele npezactaBieHust o urypax Ha IJIOCKOCTH: IpsMasi, OTPE3OK,
Jqy4, yrojl, JIOMaHasi, MHOTOYTOJbHHK, OKPYXHOCTb, KpPYI. UeThIpeXyrojabHHK, NPSMOYIOJIbHMK, KBaJpar.
TpeyronbHUK, BU/IbI TPEYroiabHUKOB. IIpaBuibHbIe MHOTOYroiabHUKH. M300paxkenue reomerpuueckux Quryp.
B3anMHoe pacnonokeHue 1ByX MPsSMBIX, IBYX OKPY’KHOCTEH, IIPSIMOM U OKPY>KHOCTH.

JlinHa orpeska, joMaHou. [lepumerp mMHOroyroseHuka. EnuHunel nsmepenus uHbl. M3mepenue
JUIMHBI OTPE3Ka, IOCTPOCHHUE OTPE3Ka 3a{TaHHON JIJIUHBI.

Buner yrios. I'pagycHas Mepa yrita. Mi3MepeHue 1 MoCTpOeHUe YIiloB C IOMOLIBIO TPAHCIIOPTHPA.

[NonsTre tutomany GUrypsl; eAMHHUIBI H3MEpeHus Tiotaay. [liomans npsaMoyroJpHIKa U TUIOHIA b
kBaspata. [IpubmoxenHoe n3Mepenue miomaaei puryp Ha kierdatoil Oymare. PaBHOBenukue GpUrypsl.

Harnsiaele mpenacTtaBieHMss O HPOCTPAHCTBEHHBIX — urypax: KyO, mapajuienenunes, IMpu3Ma,
nvpaMuza, map, cpepa, KoHyc, mumHiap. M3o0paxeHnue mpocTpaHCTBeHHbIX ¢uryp. Ilpumepsl cedenuil.
Mpmuororpanauku. [IpaBuiibHble MHOrorpaHHuku. lIpuMepsl pa3BepTOK MHOIOTpaHHMKOB, LWIMHApA U
KOHyca.

[Tonsitne o6beMa; enuHUIBI 00beMa. OObeM IPSIMOYTOIBHOTO Mapaljiesienumena, Kyoa.

[Tonstue o paBeHctBe ¢uryp. LleHTpanbHas, oceBas M 3epkajibHas cumMeTpuu. M3o0paxeHue
CUMMETPUYHBIX QUTYP.

I'eomerpuyeckue urypsl. [Ipsmeie u yriuel. Toudka, npsimasi, mnockoctb. OTpe3ok, Jiyd. Yroi. Bums
yIIIoB. BepTukanbHele 1 CMeKHBIE YIIIbl. brccekTpuca yria.

[lapamnensHple W nepecekarommecs mnpsaMele. llepnennukynspHsle mnpsmele.  Teopemel 0
NapauIeIbHOCTH U MEPIEHAUKYISIPHOCTH NpsAMBIX. [leprnienaukynsip u HakiaoHHas K npsaMoil. CepeIuHHBIN
NEPIEHIUKYISAP K OTPE3KY.

I'eomerprueckoe Mecto Touyek. CBOWCTBa OMCCEKTPUCHI YIJIa U CEPEAMHHOrO MEpHEHIUKYIsIpa K
OTpPE3KY.

Tpeyronsauk. Beicora, Mennana, OuccekTpuca, cpeHsis JUHUS TpeyroyibHuKa. PaBHOOeIpeHHbIE U
PaBHOCTOPOHHHME TPEYroJbHUKH; CBOICTBA M MPU3HAKUM PpaBHOOEIPEHHOro TpeyroibHuka. [IpusHaku
paBeHCTBa TpeyroJbpHUKOB. HepaBeHcTBO TpeyroibHHKa. COOTHOLIEHHMS] MEXIY CTOPOHAMU M yIJIaMU
TpeyronbHuka. Cymma yrioB TpeyrojbHHKa. Buemmume yrisl TpeyronbHuka. Teopema Paneca. [lomobue
TpeyroabHuKoB. [lpusnaku momobus TpeyronbHukoB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHIEHC,
KOTaHI€HC OCTPOro yrja MpsSIMOYIOJIbHOTO TpeyrojbHUKa U yrios oT 0 go 180°; npuBeneHue k octpomy
yriry. PemeHne npsMOYroibHBIX TPEYrojJbHUKOB. OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO. DOpMYyIIbI,
CBSI3BIBAIOIINE CHUHYC, KOCHHYC, TQHT€HC, KOTAHT€HC OJHOIO M TOro € ymia. PeleHne TpeyroJbHUKOB:
TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. 3aMevaTeIbHbIe TOUKU TPEYroJbHHKA.



UYersipexyronpuuk. [lapannenorpamMm, ero cBoicTBa u mpu3Haku. [IpsMoyroinpHHK, KBaapaT, poMO, UX
CBOMCTBA U Npu3HaKky. Tpamnenus, cpeHss JUHUS Tpalleluu.

MHoroyronsHUK. Beinykiiele  MHOroyrogbHukd. CyMma YIIOB  BBIIYKJIOTO MHOIOYIOJbHHKA.
[IpaBunbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. yra, xopaa. Cextop, cermMeHT. L{eHTpanbHbIil yroii, BIUCAHHBIA Yo, BeIMYnHA
BIIMCAHHOTO yrja. B3anMHOe pacrosokeHue mpsMOW M OKPYKHOCTH, JIBYX OKpykHocteil. KacarenbHas u
CeKylllass K OKPYXHOCTH, HMX CBOWCTBAa. BrucaHHbIE M OIKMCAHHBIE MHOI'OYIOJIBHUKHA. OKpYXKHOCTD,
BIIMCAHHAsl B TPEYIOJBHUK, U OKPYKHOCTb, OIMCAHHAS OKOJIO TPEYrojibHUKAa. BrncaHHbIE M ONMCAHHBIC
OKPY>KHOCTH IPAaBUJIBHOTO MHOTOYT OJIbHUKA.

I'eomerprueckue npeodpazoBanus. [lonsitue o paBenctBe ¢uryp. [loHsATHE O ABMKEHUH: OCeBas U
[EHTpaJIbHAass CHMMETPHH, TapaJuIeNIbHBII IepeHoc, moBopoT. [loHusaTre o monoouu Guryp ¥ roMOTETHH.

Pemenue 3agauy Ha BBIUMCIIEHHE, JOKA3aTEJIbCTBO U IIOCTPOEHHE C HMCIOJb30BAHUEM CBOMCTB
U3y4eHHBIX (uryp.

HN3mepenue reomerpuyeckux BeJuunH. J[imHa otpe3ka. PaccrosiHue OT TOYKM 110 TPSIMOM.
Paccrosinue Mexny napayuiebHbIMU PSMbBIMU.

[lepumeTp MHOTOYrOJIbHUKA.

JInvHa OKPYKHOCTH, YUCJIO 77 ; JJIMHA IYTH OKPYXKHOCTH.

['panycHass Mepa yria, COOTBETCTBHE MEXAY BEIMYMHOM IIEHTPAIbHOIO yria WU JIMHOM OYyTH
OKPY’KHOCTH.

[lonarue mnomanu miockux ¢uryp. PaBHOcocTaBienHble u paBHOBenukue (urypsl. [lmomanb
npsiMoyrojpHuka. Ilnomanu mapamnenorpamma, TpeyrojbHMKAa W Tpanenuu. [Inomans MHOroyrojbHHKA.
[Tnomane kpyra u riomaas cekropa. COOTHOMEHNE MEKIY IUIOMIAISIMU TTOA00HBIX QUTyp.

Pemenne 3a1a4 Ha BRIYMCIICHHE U I0KA3aTEIBCTBO C HCIOIB30BAHUEM U3YUSHHBIX (POPMYIIL.

Koopaunarel. YpasHenue npsmon. Koopaunarts! cepenunsl otpe3ka. @opmyiia pacCTOSHUS MEKIY
JBYMsI TOUKaMH INIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

BekTopsbl. [[nuHa (Moayne) BekTopa. PaBeHcTBO BekTopoB. KonnuneapHsie BekTopbl. KoopanHaTs
BEKTOpPAa. YMHOXKEHHE BEKTOpa Ha YHCIO0, CYMMa BEKTOPOB, pa3JIOKEHHE BEKTOpa IO JBYM
HEKOJJIMHEAPHBIM BekTopaM. CKalsipHOE IPOU3BEICHUE BEKTOPOB.

JIOTUKA 1 MHOXECTBA

TeopeTnko-MHOXKeCTBEeHHbIe MOHATHA. MHOXECTBO, 3JE€MEHT MHOXKECTBA. 3a/JlaHUE€ MHOXKECTB
NEPEUUCIICHUEM D3JIEMEHTOB, XapaKTEpUCTUYECKUM CBOMCTBOM. CraHgapTHble OO003HAYEHMsI YHMCIIOBBIX
MHOecTB. Ilyctoe MHOXecTBO M ero oOo3HadeHue. [lonMHOXkecTBO. OObeAMHEHHE U MEpeceyeHHe
MHOKECTB.

Wnnroctpanus OTHOLIEHUH MEXTy MHOXKECTBAMH C IIOMOILIBIO Juarpamm Jitiiepa — BeHHa.

JieMeHThI JorukH. OnpezneneHue. AKCMOMBI U TeopeMbl. JlokazarenbeTBo. Jl0Ka3aTenbecTBO OT
npotuBHOro. Teopema, oOpartHas nanHou. [Ipumep u KoHTpIIpUMED.

[ToHsTHE O PAaBHOCUIIBHOCTH, CJIEAOBAHHUHU, YIIOTPEOICHUE JIOTUUECKUX CBSI30KECHH ..., TO ..., B TOM
U TOJBKO B TOM CJydae, JOTUUYECKUE CBA3KHU U, HIIH.

TeMaTnuyeckoe NJIAHMPOBAHUE

BHeceHbl n3MEHEHUsT B TEMaTHYECKOE TUTaHMPOBaHUe paboueit mporpammel o matemaTuke B 2020/2021
yueOHOM TOJy:
S knace

VBeINYEHO KOJIUYESCTBO YacoB Ha TeMbl «PaboTa ¢ JAaHHBIMI)) - 1 q, ((FCOMCTpI/I‘-ICCKI/Ie BEJIUYMHEI - 1 4



3a CYET pe3epBHBIX YACOB, MPEAYCMOTPEHHBIX JIJIsl TOBTOPEHUS U 0000ICHUS

6 KIacc
YBenu4eHo KOJIMYECTBO YacOB Ha TeMbI «T0KIeCcTBEHHBIC IpeoOpazoBanHus» - 14, «YMHOKEHUE U
JICJICHUE ACCATUYHBIX ynces» - 14, «ClI0KeHHE U BBIYUTAHNUE CMEIIAHHBIX Ynuce» - 14., «[IpomeHTh -
143a cyeT pe3epBHBIX YACOB, MPEAYCMOTPEHHBIX JIJIS IOBTOPECHUS U 000OIICHHS

7 KJ1acc
VYBeNIM4eHO KOJIMYECTBO YacOB Ha TeMbl «HacTh OT YKCIIa, YACIIO MO ero yactu» - 14., «Iponents» - 14.,
«Pemenue 3agau» - 14.3a cueT pe3epBHBIX YaCOB, MPEYCMOTPEHHBIX JIJIsl HOBTOPEHUS U 0000IICHUS

8 kirace
VYBeNIn4YeHO KOJTMYECTBO YaCOB Ha TeMbl «JIuHeiHas pyHkuus» - 14., «Perienne npakTHUYecKux 3agau» -
4., «Pemenue 3aa4 ¢ MOMONIBIO YpaBHEHU» - 14., «buccekTpuca yria» - 14.3a cueT pe3epBHbBIX YacoOB,
MPElyCMOTPEHHBIX ISl IOBTOPEHUS M 0000IICHUS



