MYHUIIUIIaJIbHOE aBTOHOMHOE 00111e00pa3oBaTesibHOe YUpexKIeHue ropoaa

Kanuaunrpana

cpennsis o0meobpazoBarenbHas mkoia Ne 46

C er'Iyﬁ]'[CHHBIM HN3YUYCHUEM OTACIBHBIX ITPEAMCTOB

PACCMOTPEHA

Ha 3acenanun ML yuurteneit
TOYHBIX HAyK

npoTokoa Ne 4

oT «_ »utoHs 2022 roga

PEKOMEHIOBAHA YTBEPX/IEHA
Hay4YHO-METOJIUYECKUM IIPUKA30M IUPEKTOpa
COBETOM IIKOJIbI LIKOJIBI OT

or 31 .08.%922r. Ne 115/8/0.1.

uuuuu

JHPEAIEAE

Pabouast nporpamma

1o yueOHomy npeamery «MaremaTuka»

(9B,r,1,k KJaccel, 6 YaCOB B HEJEIIO, aIaITUPOBAHHAS C YYETOM HAJTUYHS

oOyuaroruxcs ¢ OB3)

Yuurens: Ju Dns3a Cepreeua

VYparanosa TanbesHa EBrenbeBHa

Kanununrpan

2022-2023



1. MIOACHUTEJIBHASA 3AIINCKA
PaGouasi nporpaMmma cocTaBjieHa Ha OCHOBE HOPMATHBHBIX IOKYMEHTOB:

1. Ha ocHoBe (enepaibHOro rocy1apcTBEHHOr0 00pa30BaTeNbHOIO CTaHAAPTa HAYAIBHOTO
obmrero obOpa3oBanus (npuka3 MuHHCTEpcTBa 00pa3oBaHus M Hayku Poccuiickoit
Oenepannu ot 06.10.2009 Ne 373 «OO0 yTBEepXKICHUU W BBEIACHUU B JICHCTBUE
(benepasbHOro rocyJapCcTBEHHOIO 0Opa30BaTENBHOIO CTaHJAApTa HAdalbHOIO OOILEro
00pa3zoBaHus» (C AOMOTHEHUSMU U U3MEHEHUSIMH );

2. Ilpuxaza MunucrepctBa obpazoBanus u Hayku P® ot 19 nexabps 2014 r. N 1598 "O6
YTIBEP)KICHUH  (peepalbHOr0  roCylapCTBEHHOIO  00pa3oBaTENbHOIO  CTaHAapTa
HayaJbHOIo 00IIero oOpa3oBaHus OOYYarOIIMXCS C OIpPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
37I0POBBS);

3. OcHoBHOUl oOpa3zoBatenpHONH mporpammoit (OOII) u ApmanTHpoBaHHOW OCHOBHOM
oOpa3zoBatenbHoil mporpammoii (AOOII) HayanbHOTO (OCHOBHOTO) 001Iero 00pa3oBaHus
yuaierocs ¢ OB3 u peGenka-uHBanmn1a, 00y4arouerocs HHKIIO3UBHO.

4. Tlomoxeane MAOY COIII Ne 46 ¢ YUOII «O crpykrype, Mmopsiake pa3paboTKd U
YTBEPAKACHUS padoUuX MporpamMm y4eOHbBIX KypCOB, IPEIMETOB, JTUCLUILINH B YCIOBUAX
peamuzanuu  (efepalbHBIX  TOCYJApCTBEHHBIX  00pa30BaTENbHBIX  CTaHIAPTOB
HayaJIbHOI0, OCHOBHOI'O O0ILIEro 00pa3oBaHUs».

5. VYueobnsiit mnan MAOY COII Ne 46 ¢ YUOII ua 2020-2021 rox.

6. O..Jduenpos, A.I'.ApkanbeB. COOpHHK HOPMATHBHBIX JIOKYMEHTOB. MareMaTHKa.
[TpumepHBIe TporpaMMel o MaTematuke. — Mocksa: [Ipoda, 2015.

7. Maremaruka: nporpamMmbl: 5-9 kiaccel A.I'. Mep3msik, B.b. Ilononckuit, M.C. Skup,
E.B. byuko /. — M. : Benrtana-I'pag, 2015r.

8. T.A.BypmucrpoBa. [Iporpammsl o0mieoOpazoBaTenbHBIX yupexnaeHuil. ['eomerpus 7-9
kiaccel. — Mocksa: I[IpocBemenue, 2015

Pabouas nporpamma npeHa3HaueHa A U3y4eHUs] MaTeMaTHKH Ha 6a30BOM ypOBHE B
9I' kimacce o011e00pa30BaTeNbHOM MIKOJIBI O yUeOHUKaM

1. Anrebpa 9 xnacc /ydeOHUK IJIsl ydaluxcsi 0011eo0pa3oBaTeIbHBIX OpraHU3aInie/,
A.l". Mep3insik, B.b. [Tononckuii, M.C. Sxup. - M.: Benrana-I"pad, 2018r.

2. 'eomerpust 9 kiacc /yqeOHUK Ui ydaruxcsi o01meo0pa3oBaTeNbHbIX OPraHU3aIHii/,
A.I'. Mep3nsk, B.b. ITononckuit, M.C. fxup. - M.: Benrana-I'pag, 2018r.

Hcnonb3yemple  yuyeOHMKHM BXOASAT B  (elepalbHbIi  MEepeyeHb  y4eOHMKOB,
PEKOMEHIOBaHHBIX MuHucCTepcTBOM 00pa3oBaHusi u Hayku Poccuiickoit denepanuu k

HUCIIOJB30BaHHUIO B O6pa3OBaTCJ'IBHOM mnmponecce B O6H.I€O6pa30BaTeJ'IBHBIX YUYpCKACHUAX,
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YTBEP)KICHHBII Mprka3oM MuHHcTepcTBa oOpa3oBaHuss M Hayku Poccuiickoit @enepauuu u
umeer T1pud «PekomeHmOBaHO MWUHHCTEPCTBOM 00pa3oBaHWs W Hayku Poccuiickoi
denepaunmn»

JlonoJiHUTeIbHAA JINTEpaTypa:

W3zyuenne reomerpun B 7 — 9 kiaccax. 9 kimace /yueOHUK Ui ydamuxcs
obmeoOpazoBaTenbHbIX opranuzanuii/, A.I'. Mepsinsk, B.b. [Tononckuit, M.C. Sxup. - M.:
Benrana-I'pad, 2018r.

1. wusganme. M.: [IpocBemenue, 2006. — 255 c.

2. Jlupaxtuyeckue marepualsl mo reomerpuu. 9 knacc. / b.I'. 3us, B.M. Meiinep. /
M: Ilpocsemenue, 2012. - 126 c.

3. Tectel. I'eomerpust 7 — 9. / IL.W. AntbiHoB. YueOHO-MeTOIMUecKOe mocodue. / M.:
Hpoda, 2010. — 107 c.

4.  KoHTposbHBIE U caMocTOsITEeNbHBIE paboThl o anredpe (M.A. [TomoB M . M3xa-Bo
« Dx3ameny, 2012.)

5. MaxkapsrueB FO.H. u ap. Anrebpa. Yuebnuk nms 9 knacca 061eo0pazoBaTesIbHBIX
yupexenuit. M., «IIpocsemenue», 2012.

@®opma oOydeHuss — OdYHasg, IO HEOOXOomUMOCTH (B TEpUOJ  HECIIOKOMHOM
AMHJIEMHOIOTUYECKONH OOCTaHOBKH), IHCTAHIIMOHHAs. B yCcIOBHAX BpeMEHHOH pealu3aliu
00pa3oBaTeNbHBIX MPOrpaMM OCHOBHOTO 0OIIero o0pa3oBaHUSl ¢ MPUMEHEHHEM JJIEKTPOHHOTO
0o0y4eHHUs W JUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH B PEKMME CAMOM3OJISIIUH JeTel
pykoBoacTBoBaTthcsl  IlomokeHneM 00  opraHuzanuu  0o0pa3oBaTEeNIbHOTO — Ipoliecca ¢
UCTIOJI30BAHUEM JJIEKTPOHHOTO OOYYeHHS W JUCTAHIMOHHBIX O0pa30BaTEIbHBIX TEXHOJOTHA.
[IporpamMa KOppeKkTUpyeTCs C Yy4eTOM HWHAMBHUIYAIbHOCTH  KJlacca, MpearoJiaraet
TuQepeHIMPOBaHHbIE 3aaHNUS.

Obyuenune pnereit ¢ OB3 mnpoBoauTCS C y4Y4eTOM HX OCOOBIX 0OO0pa30BaATEIbHBIX
NoTpeOHOCTEN, a UMEHHO:

- ¢ yyeToM cretu(uKn yCBOSHUs 3HaHUI, yMEHUI 1 HaBbIKOB oOydatomumucs ¢ OB3, ¢ yuetom
Temrna yuyeOHoM paboThl, J03MPOBaHHON MOJauu y4eOHOro Marepuaia,

- CO3/IaHWE CHENHAJIBHBIX YCJOBUS, KaK-TO: YYEHHK B 30HE MPSIMOTO JOCTYyINa YYHTENS;, Ha
BBHITIOJIHEHUE 3aJaHWii Jaercss OoJyibllle BPEeMEHM; WHAWBUIYyaJbHAS TIOMOIIb B CIyJasx
3aTpyAHEHUs; Oojiee YacToe MHCMOJIb30BaHME HAIJBSIAHBIX JUAAKTHYECKHX TMOCOOMi U
UH/IMBUYAJIbHBIX KapTOYEK H Jp.

- WCIOJIb30BaHWE BapUATHBHBIX TPUEMOB  OOYYCHHUS: TPENNUCAHUS C  yKa3aHHEM
MIOCJIEIOBATEIBEHOCTH OTIEPAIlii, MOBTOP WHCTPYKIIMH; YePEIOBAHNE JIETKMX U TPYAHBIX 3aaHU

(BOIIPOCOB), peueBoit oOpaserl u Jp.



B cucreme 00yueHUS UCTIOIB3YIOTCS PA3TUYHBIC BUIBI TTIOMOIIIH:
-y4eOHbBIC; CTUMYJIUPYIOIINE; HAMPABIISIONINE; 00yJaroIIie U JIp.

NHnuBuayanbHO — JMYHOCTHBIM mojaxon K ydamumes ¢ OB3  dukcupyercs B
AIIEKTPOHHOM KypHaje (MHIUBHIyaJIbHbBIC JOMAIIHUE 33JJaHNs) U pabouuX TETPaJsaX YJaluxcs
(MHIMBUyaTbHBIA TTOIX0]] HA YPOKE).

Onenka pesynbTaToB ocBoeHus oOywaromuMmes ¢ OB3 AOII ocymectBisiercs B
cootBercTBUU ¢ TpeboBanusMu ®I'OC HOO (PI'OC OOO) u mpencrasiensr B OOIT HOO
(OOIT O0O0) MAOY COLI Ne 46 C YUOII r. Kanuaunrpana.

CriennanbHble YCIIOBUS MPOBEACHUS TEKYILEH, IPOMEXYTOUHON U UTOrOBOM (II0 UTOram
ocBoeHust AOII) arrectanuu odydaromerocs ¢ OB3 Bkitouaror:
1.0cobyto hopmy opraHu3zaniu aTTecTaluu (B Masioil rpyIe, HHAUBUAYAIbHYIO); IPUCYTCTBUE
B KJIacC€ CBOETO YUHUTENs, HAJMYME HATJIATHBIX CXEM, IIa0JIOHOB OOMIETO XOZa BBITIOJTHEHUS
3aaH1I;

2. ApantupoBaHue HHCTPYKIMH (ympolneHue (HOpMyJIUPOBOK HHCTPYKLUHU, NEJICHUS €€ Ha
KOPOTKHE CMBICIIOBBIC €IUHUIIBI, 3a/alollMe IOJTAHOCTh BBIMIOJHEHUS 3allaHusl; IMpH
HEOOXOJMMOCTH aJaNTHPOBAHWE TEKCTa 3alaHus, IpenocraBieHue auddepeHnnpoBaHHON
MIOMOIIM; YBEJIIMYCHHWE BPEMEHH Ha BBINIOJHEHHE 33JaHUI; OpraHU3anus KOPOTKOTO IMepephBa
(10-15 mun).
MecTto yueOHOro npeamera «MaremaTuka» B y4eOHOM ILIaHe

JlanHast mporpamma paccunTtana Ha 198 yueOHbIx yaca (6 yacoB B Hepenmto, 33 Helemn).
B y4ue6HOM 1u1ane qucuuruinHbl «MateMaTHKay IS U3y9eHus: Moyiisi « AnreOpa» otBoautcs 4
yaca B Hememo (Bcero — 132 waca), B Tom uncine 20 4 Ha BHYTPUNPEAMETHBIH MOXYIb IO
anredpe «Pemenue 3aga4d no teme «YucnoBbie HEPABEHCTBAY, MPUMEHEHUE OCHOBHOTO CBOMCTBA
YHCIOBBIX HEPABEHCTB, OIICHMBAHHME 3HAUYECHUS BBIpAXKEHUs, 00oOIIeHne o Teme: «JIuHeiitHbie
HEpaBEHCTBA C OJTHOM MEpEeMEeHHOI», 00001eHrne mo TeMe: «CUCTeMbl JTMHEWHBIX HEPABEHCTB C
OJIHOI TepeMeHHOW», HccleAoBaHWe (YHKIMU, NPUMEHEHHE pEelIeHUs 3aJad, HCIOJIb3Ys
rpaduxu Gyrkmid Y = f(X) + b u y = f(x + @), o6061enue mo teme: «KpagpatuuHas GyHKIIHS,
e€ rpaduk u cBoiicTBay, 00o0meHne Mo TeMe «KBaapaTHble HEpAaBEHCTBa», PEIIEHHWE CHCTEM
yYpaBHEHHI METOZOM 3aMEHBI IEPEeMEHHOH, 33/1a4H PeabHONH MaTeMaTHKH, (PWHAHCOBBIC 3a1a4H,
pelieHre KOMOMHATOPHBIX 3ajady, pelIeHHWe 3aJad C HCIOJIb30BAaHUEM BEPOSITHOCTHOM
uH(popMalnu, 0000IIeHrne M0 TeMe: «IIEMEHTHl MPUKIAJHON MaTeMaTHKW», 00O0OIIeHHE O
TeMe: «ApudmMeTudeckas mporpeccus», odoOmieHue mo teme: «CymMma N TEPBBIX YJICHOB
apuMeTHYecKoil mporpeccun», pelieHue 3afgad mo Teme: «l'eomeTpuyeckas MPOTPECCHs,
0606menune o Teme: «CyMMa N MEPBBIX WICHOB T€OMETPHUIECKON TPOTrpPeCcCHm», 0000IIeHNE 10

TeMe: «HucaoBele mociegoBaTelbHOCTH»». Ha HU3YUCHUC MOIYJIIA «FCOMCTpI/I}I» OTBOAUTCA 2



yaca (Bcero - 66 yacoB), B TOM uuciie 15 4acoB BHYTPHIIPEIMETHBIH MOIYJb IO T€OMETPUH
«IIpuMeHeHNe BEKTOPOB K PEIICHUIO 3ajay, MPOCTEHIINe 3aJaud B KOOpPAMHATAX, pEIIeHHe
3aJa4 METOJIOM KOOpAUHAT, 00o0menune mo treme « Meton Koopaunary, popmyssl mpuBeaeHus,
dopMynbl Ui BBIYMCICHHS KOOPAMHAT TOYKH, KIIOYEBbIe 3amaud 1o Teme «Pemienue
TPEYroJbHUKOB», 0000meHne 1o TemMe «COOTHOIIEHHE MEXIy CTOPOHAMH U yIJIaMu
TpEeyrojbHUKay, pelieHue 3afgad nmo teme: «CKalspHOE IMPOU3BEACHHUE BEKTOPOBY», pEIICHUE
3aJ1a4 Ha BBIYMCIICHHUE IO, CTOPOH MPaBUILHOTO MHOTOYTOJIbHUKA U PaJNyCOB BIIUCAHHON
U ONHMCAaHHOW OKPYXKHOCTH, PELICHUE 3a]a4 1Mo TeMe «/lMHa OKpy>KHOCTH», pelIeHne 3a/1a4 110
teme: «llmomans kpyra. Ilnomaape KpyroBoro cekrtopa», o0000meHue mo Teme «J/lnmuna
okpyxHocTu. [Inomanp kpyray, pemenue 3anad no reme «llapamiensueiii nepenoc. [ToBopoT»,
00o6meHne mo teme «JlBumxkeHue», chepa W map», IpH ITOM y4eOHOE BpeMs MOXKET OBITh
YBEIMYEHO C YYETOM Kypca Mo BBEIOOPY yYaIuXCsi U Kypca BHEYPOUHOU AEATEIHHOCTH.

[Iporpamma o anredpe B 91" kiacce opreHTHPOBaHA Ha UCIOJIb30BaHUE YueOHUKa «Anredpa
9» A.I'. Mep3nsk, B.b. ITononckuii, M.C. Skup, E.B. bynko.

[Ipu cocraBneHun paboueil mporpamMmbl B IUIAHUPOBAHHE OBUIM BHECEHBI HE3HAUUTEIIBbHBIE

n3MeHeHHs. BHeceHne n3MeHeHni 00yCIIOBIICHO JTMYHBIM OITBITOM YUUTEIIS.

KonuyecTtBo 4yacoB mo yudedHomy miany: obOmiee -198 wacoB, B Tom umcime 33 daca

CIIEIUATILHOTO Kypca KOPPEKIIMHU 3HaHHIA, B HECNIO - 6 4acoB.
YpoBeHb 00y4eHHS — 6A30BBIii.

dopma nonydeHus 00pa3oBaHus — OUHAsA (B IEPHOJ KAPAHTHHA — AUCTAHIIMOHHASI).
TeMaTHYeCKHUX KOHTPOJIbHBIX padoT — 9 yacoB.
AJIMHHHCTPATHBHBIX KOHTPOJIbHBIX pador - 3 yaca.
WToroBas nmpoMexyTo4yHas aTTecTallis MPOBOJUTCA B BHJIE KOHTPOJIBHOW paboThl B (opmare
oro.
Cpoxk peanu3zauuu padoueii nporpammbl — 2021-2022 yueOHbIH o1

VYyammMcst OyZeT MpeiokeH Kype Mo BbIOopy «MaTeMaTHUecKHii NMPaKTHKYM».
OTOT Kypc HalpaBlieH Ha pacUIMpeHHe 3HAaHUM IO OTJENbHBIM TeMaM Kypca anreOpbl u
reoMeTpun 5-9 kiacca, pa3BUTHE JIOTMUECKOTO MBINUICHUS, (POPMHUPOBAHUE MaTeMaTHUECKOU
KYJbTYPbI, HHTCIUICKTYAJIbHOC PAa3BUTUC YUAIUXCA, (i)OpMHpOBaHI/Ie KadyeCTB MbIIIJICHUS,
XapaKTEPHBIX JIA MaTeMaTHUeCKOH ACATCIIBHOCTHU U HGO6XO,ZII/IMOI\/II JJIA HpO)IYKTHBHOﬁ JKHU3HU B
oOriecTBe.

Iesablo n3yyeHust Kypca aiaredpbl B 9 kiacce siBJIsieTCs Pa3BUTHE BEIYUCIUTEIbHBIX

1 (popMarbHO-ONEPAaTHBHBIX aNTeOpanvdeckKuX YMEHHH 10 YPOBHS, IO3BOJIIONIETO YBEPEHHO
HCIIOJIB30BAaTh MX IPU PCIICHHWH 3aJa4 MAaTEMAaTUKU U CMEKHBIX IPCIMETOB ((1)1/13141(3, XUMMUs,

uHpopMaTUKa M JIpyrue), YCBOGHME almnapaTa ypaBHEHHH M HEPABEHCTB KaK OCHOBHOTO
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CpeACcTBa  MaTeMaTHYECKOTO0  MOJCIUPOBAHHUS  MPHUKJIAAHBIX 33734,  OCYIIECTBIICHUS
(GyHKIIMOHAIBHON MOATOTOBKU HIKOJIEHUKOB.

B mnporpamme mnpuBoauTCS pacnpezesneHue yueOHOro BpPEeMEHHM MeExIy Hauboiee
KpynHbIMH ~ paznenamu.  CopaepikaHWe TMPEACTaBIEHO B BHAE HECKOJIBKUX  OJIOKOB,
OOBEIMHSAIOMNX  JIOTHYECKM  CBA3aHHBIE  MEXAy co0oii  Bompochl.  IIpuopurerHOit
COJIePKaTENIbHO-METOMYECKON JIMHUEH HpOorpamMMbl SIBIsieTCS (PYHKIMOHAIbHO-TpaduyecKas.
Onupasicb Ha OMBIT U3Y4YeHUsT (DYHKIMI, UX CBONCTB U rpaduKoB B 7-8 Kilaccax Ha HarIsaHO-
UHTYUTHBHOM M paboueM YpOBHSX, B 9 Kilacce OCYIIECTBISIETCS Iepexo] Ha YpPOBEHb
TEOPETUYECKOTO OCMBICIICHUSI.

C yueroM BO3pacTHBIX OCOOEHHOCTEHl Kjacca BBICTPOEHA CHCTEMa Y4eOHBIX
3aHATHH, CIPOEKTUPOBAHBI MU, 3a7adyd, CHOPMYITUPOBAHBI OXKUJAEMbIE PE3YJIbTAThI
0o0y4eHUs, TPOJYyMaHbl BO3MOXHBIE (OPMBI  KOHTPOJSA:  (PPOHTANBHBIA  OMHpOC,
UHAWBUAyallbHAs  pabora y  JOCKM, HWHAWBHAyalbHas  pabora 1O  KapTOYKam,
nuddepeHpoBaHHas caMOCTOATENbHAs paboTa, AuddepeHupoBaHHas MpoBepoUHas padoTa,
TPEHUPOBOYHAS  MpaKTU4yeckas  paboTa, HccleAoBaTelnbCcKash —MpakTHueckas  padora,
TabopaTopHO-TIpaKTHUYECKasi paboTa, MaTeMaTHYECKUI IUKTAHT, JAMArHOCTHYECKas TECTOBas
pabota, TecToBas paboTa, UTPOBbIE KOHTPOJIUPYIOUINE 3aIaHUs, YIpaBisieMas CaMOCTOSTEIbHAs
pabota, KOHTpOJIbHAs padoTa.

B kypce reomerpuu 9-ro kiacca popmupyercs nonstue Bekropa. Ocoboe BHUMaHHE
ylemnsieTcsl BBIOJIHEHUIO OIepaliii HajJ BEKTOpaMH B reoMeTpuueckod dopme. Yyamuecs
JOTIONTHSIOT 3HAHUS O TPEYrONbHUKAX, CBEICHUS O METO/AaX BBIUMCICHUS DJIEMEHTOB
IIPOM3BOJILHBIX TPEYTOJBHUKAX, OCHOBAHHBIX HAa TEOpeMaxX CHHYCOB M KOCHHYCOB. JlaroTcs
CHUCTEMaTH3UPOBAHHbIE CBEACHUS O TMPaBWIBHBIX MHOTOYIOJIBHUKAX, 00 OKpY)KHOCTH,
BIIMCAHHOM B NpPaBWJIbHBIM MHOTOYTOJBHHK M onucaHHOH. Ocoboe MecTo 3aHUMaeT pelieHue
3amad Ha mpuMeHeHwe Qopmyn. JlaroTcs TmepBble 3HAHWS O JIBIDKCHHWH, IOBOPOTE W
napayiensHoM niepeHoce. Cephe3Hoe BHHMaHWE yaensercs (OPMHUPOBAHHIO YMEHUH
paccyxaatb, JenaTh MPOCThIE JA0Ka3aTeNIbCTBA, J1aBaTh OOOCHOBAHUS BBIMOJIHAEMBIX JEHCTBHM.
[TapannensHO 3aKiaibIBalOTCS OCHOBBI JUIsl U3YyYEHUSI CUCTEMATHYECKUX KypCOB CTEpEOMETPHH,
(U3HKY, XUMHUH U JPYTUX CMEKHBIX TTPEIMETOB.

Pacnpenesienue yueOHOM HATPY3KH 10 YETBEPTAM

| monyronue 2 nosyroaue VY4eOHblif roj
(16 nenenp) (17 nenenp) (34 menenn)
Y4eOHBIX YacoB 96 102 198
N3 Hux
KonTponbHbIx 5 7 12
pabot




CocTaBiieHHOE KaJICHJAPHO-TEMAaTHYECKOE TIIAHNPOBAHIE COOTBETCTBYET COACPKAHHIO
MPUMEPHBIX TTPOTPAMM CpeHEro (MOJIHOT0) 001Iero 00pa3oBaHus 10 MaTeMaTHKE, HAIIPaBJICHO
Ha JIOCTH)KCHUE IIeJIel N3yYeHHs MaTeMaTHKU Ha 0a30BOM YpOBHE U 00ECIIEYHBACT BBHITOJTHEHHE

TpeOOBaHMI rOCYapPCTBEHHOIO CTaHJapTa MAaTEMaTHIECKOTO 00pa30BaHusI.



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O IPEJMETA

B pesyabTare H3y4yeHHs MATEMAaTHKH YYeHUK 9 Ki1acca BBINNYCKHUK HAYYHUTCH:

e  pewmarh JUHEHHBbIC M KBaJpaTHBIC HEPABEHCTBA C OJHOW MEPEMEHHOMW, JAPOOHO-
paloHaIbHbIE HEPABEHCTBA, HEPABEHCTBA, COAEPIKAIINE MOAYIIb;

e  [IOHMMAaTh INPOCTEHINNE IOHATHS TEOPUM MHOXKECTB, 3aaBaTb MHOXKECTBA,
IIPOU3BOJUTH ONIEPALIMN HaJl MHOKECTBAMU;

e  peuarb CUCTEMBI JUHEHHBIX U KBaJPATHBIX HEPABEHCTB, CUCTEMBI PAllUOHATIBHBIX
HEPABEHCTB, JBOWHBIC HEPABEHCTBA;

e  pemlaTtb CUCTEMbl YPABHEHMI, IIPOCTBIC HEJIMHEHHBIE CHCTEMbl YPaBHEHUU JIBYX
IIEPEMEHHBIX PA3JIMYHBIMUA METOJIAMU;

®  [IPUMEHATHh I'paUUecKuil METOJ, METOJ| MOJCTAaHOBKH, METOJ alre0pandyeckoro
CJIOKEHMSI U METOJl BBEICHUS HOBOM IIEPEMEHHOMN ITPU PEIICHUN IPAKTUYECKUX 3aad;

®  COCTaBJIATh MaTEeMAaTHYECKUE MOJIEJIM peaJbHbIX CUTyalluii M paborath C
COCTaBJICHHOM MOJICITBIO;

e  uccirenoBaTb (QYHKLIHMIO HAa MOHOTOHHOCTb, ONpEAEIATh HauOojbllee U
HauMeEHbIllee 3Ha4eHHE (QYHKIUH, OTPaHUMUYEHHOCTb, BBIYKIOCTh, YETHOCTb, HEUYETHOCTD,
00JacTb ONpeeNeHNs U MHOKECTBO 3HAUEHU;

®  [IOHHMMATh COJEP)KATEIHHBIN CMBICT BaKHEUITNX CBOWCTB (DYHKIMH; 1O TrpaduKy
(GyHKIMM OTBEYaTh HA BOMPOCHI, Kacaroluecs €€ CBONCTB;

®  ONHCHIBATH CBOWCTBA M3YYECHHBIX (QYHKIHUH, CTPOUTH UX TpaduKy;

e  pacrno3HaBaTh apu(PMeTHYECKUE M T€OMETPUUECKHE MPOTPECCHM; pellaTh 3a1auu
C IpUMeHeHueM (opMyJIbl OOIIEro YjeHa U CyMMbl HECKOJIBKUX MEPBBIX UICHOB;

e  pemiath TEKCTOBBIE 3aJayd ajareOpanyeckuM METOJOM, HWHTEPIPETHPOBATh
MOJIyYEHHBIH pe3yNbTaT, IPOBOJUTH OTOOP pEICHUM, UCXO0As U3 (POPMYIHPOBKHU 3a/1a4H;

e  pemiath NpocTeiIIe KOMOMHATOPHbBIE U BEPOSITHOCTHBIE 3aJauH.

®  [IOJB30BaTbCAd  TIEOMETPUYECKUM  SI3BIKOM  JUISl  ONMCAHMS  NPEIMETOB
OKPY’KaroIlero MUpa;

®  pacno3HaBaTh F'€OMETPUYECKHE (PUTYpHI, pa3InyaTh UX B3aUMHOE PACIIOJIOKEHHUE;

e  u300pakaTh reoMeTpudeckue (UTyphl; BHIMOIHATh YEPTEXKH M0 YCIOBHIO 3a/1a4;
OCYIIECTBIISATh IpeoOpazoBanue Guryp;

®  BBIYMCIIATH 3HAYCHUS T€OMETPUUECKUX BETUYMH (JIIMH, YIJIOB, TUIOMIAAEH), B TOM
YHClie: ONpeAeNsaTh 3HaUYeHHEe TPUTOHOMETPUUYECKUX (PYHKIMNA MO 3a/JaHHBIM 3HAYEHUSIM YIJIOB;
HAXOJUTh 3HAUEHHUS] TPUTOHOMETPHUUECKUX (PYHKIHUI MO 3HAUYEHUIO OJHOM W3 HUX; HAXOAUTh
CTOPOHBI, YIJIBI W IUIOIIAJW TPEYTOJIBHUKOB, IYI OKPYKHOCTH, IUIOIIAJEHd OCHOBHBIX

reoMeTpuueckux Guryp u Guryp, COCTaBJI€HHBIX U3 HUX;



e  pemiaTb reoMeTpUYECKHE 3aJaHUs, OMUPAsCh HAa M3y4eHHBbIE CBOICTBa puryp u
OTHOILICHUU MCKAY HHMH, NPUMCHAA IOONOJIHHUTCIBHLBIC ITOCTPOCHMH, aﬂrerqueCKHﬁ )41
TPUTOHOMETPUYCCKHUI anmapat, COOOpaKeHUsI CHMMETPUH;

o MNPOBOAWUTDL [JOKA3aTCIIbHBIC PACCYKACHUA IpU PCIICHUU 3aaad, HUCIIOJIb3ys
U3BECTHBIE TEOPEMbI, 0OHAPYKMBasi BOZMOKHOCTH JIJISl UX UCIOJIb30BAHUS;

®  pelarh NPOCTEHIINe MIIAHUMETPUUYECKUE 38/1a4l B IPOCTPAHCTBE.

Hcnoab30BaTh NpHOOPETEHHbIE 3HAHUS U YMEHHUSA B PAKTHYECKOM 1eSITeJIbHOCTH
U NMOBCEHEBHOM KU3HM [IJIS:

®  pelICHUs HECIOXKHBIX MPAKTUYECKUX 3a/1a4

° yCTHOﬁ IMPUKUAKA U OLICHKU PE3YyJILTATOB BBI‘IHCHGHHﬁ;

° MHTEPIPETALMU PE3YJIbTaTOB PEUICHUS 3a1a4 C YYETOM OrPaHUYECHUM, CBA3aHHBIX
C pealbHBIMU CBOMCTBAMH PAaCCMATPUBAEMBIX IIPOIIECCOB U SBICHUI

B pe3yabTare n3y4eHuss MaTeMaTHKH YY€HHK BbINNYCKHUK HAYYUTCS

. CyLIECTBO  IIOHATUSA  MAaTeMaTU4YECKOTO  JI0OKA3aTEeNbCTBA;  IPUBOJUTH  IIPUMEPHI
JI0Ka3aTelIbCTB;

. CYLLIECTBO MOHATHA aJITOPUTMA; IPUBOAUTH IIPUMEPHI AITOPUTMOB;

o KaK HCIOJB3YIOTCS MaTeMaTtudeckue (hopMyiibl, ypaBHEHHUS W HEPAaBEHCTBA; NMPUMEPHI UX

IIPUMEHEHHUS Ul PELICHUSI MaTEMaTUYECKUX U TPAKTUYECKUX 3a/]a4;

o KaK MaTeMaTHUYeCKU onpezesieHHble (DYHKIIMM MOTYT ONUCHIBaTh PeajbHbIC 3aBUCHMOCTH;
IIPUBOJUTH IIPUMEPHI TAKOTO OIUCAHUS;

o KaKk IOTPEOHOCTM TPAKTUKU TPUBEIM MATEeMaTHYECKyI0 HayKy K He0OXOIMMOCTH
pacIIMpeHysl IOHATHUS YHCA,;

o BEPOATHOCTHBIN XapaKTEp MHOTMX 3aKOHOMEPHOCTEH OKPYXAroIIEro MHpa; IPHUMEpHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH U BBHIBOJIOB;

o KakuM 0Opa3oM TreoMeTpusi BO3HMKIA M3 MPAKTMYECKHX 337ay 3eMJIEMEpHs; MpUMEphI
F€OMETPUUECKUX OOBEKTOB U YTBEPKACHUN O HUX, BAKHBIX U1 IPAKTUKU;

o CMBICI UJACANU3ALNN, MO3BOJLIOIIEH peIlaTh 3aJa4d pealbHOHW JEHCTBUTEIBHOCTH
MaTeMaTUYeCKUMHU METOJIaMU, IPUMEPHI OLTMO0K, BO3HUKAIOIINX MPU HI€aTU3al1H.

B pazaesie anre0pbI_BbINYCKHUK HAYYUTCH

o COCTaBJISITh OyKBEHHBbIE BBIpAKEHUS U (OPMYJbI MO YCIOBHUSM 3a/lad; OCYIIECTBISATH B
BBIpQXEHUSIX MU (QOpMyJaxX YHCIOBbIE MOJCTAHOBKM M BBINOJHATH COOTBETCTBYIOIIHE
BBIUMCJIEHMSI, OCYLIECTBIIATh MOJICTAHOBKY OJHOIO BBIPAKEHUS B JIPYroe; BbIpaKaTb U3
bopMyI1 01HY IEPEMEHHYIO Yepe3 OCTalIbHbIE;

o BBITOJIHATH OCHOBHBIE AEUCTBUS CO CTENIEHSIMU C LIEJIBIMU [10KA3aTEIsIMHU, C MHOTOUJIEHAMHU

uc anre6pa1/1qec1<I/IMI/1 )IpO65[MI/I; BBITIOJIHATE PA3JIOKCHHUE MHOTOYJICHOB Ha MHOXXUTCIIN,
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BBITOJIHATH TOXKIECTBEHHBIE TIPE0OPa30BaHMs pallMOHAIBHBIX BBIPAKECHUH;

IPUMEHSTHh CBOMCTBA apr(PMETHUECKUX KBAAPATHBIX KOPHEU Il BHIUMCIICHUS 3HAUYCHUH U
IpeoOpa3oBaHUil YUCIOBBIX BBIPAKEHUH, COAEPKAILNUX KBaPATHbIE KOPHH;

peliars JIMHEMHbIe, KBaAPATHbIC YPABHEHUS U PALlMOHAJIBHBIC YPABHEHMS, CBOISILMECS K
HUM, CHCTEMBI BYX JIMHEWHBIX YPABHEHUIN U HECIIOKHBIC HEJIMHEHHBIE CUCTEMBI,

peliaTs JIMHEWHbIC U KBaJIPAaTHBIC HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX CUCTEMBI,
pemarh TEKCTOBBIE 3a/la4d alreOpanyecKuM METOJIOM, WHTEPIPETHPOBATH IMOTyYCHHBIH
pe3yibTarT, MPOBOAUTE OTOOP PELICHUN, HCXO U3 (POPMYTUPOBKH 331a4H;

n300paxkaTh YMCJIa TOUKAMU HAa KOOPAMHATHOM MPSMOI;

OINpPEeACIIATh KOOPANHATHI TOUYKH IJIOCKOCTH, CTPOUTHh TOUKHU C 33JaHHBIMU KOOpJAUHATAMU;
n300paxkaTb MHOXKECTBO PELICHU JIMHEHHOTO HEPABEHCTBA,

pacmo3HaBaTh apU(PMETHYECKHE M TEOMETPUYECKHE MPOTPECCHUHU; pemaTh 3aJa4d C
npUMeHeHHEM (OPMYIIBI OOIIETO WieHA U CYyMMBI HECKOJIBKHX MEPBBIX YICHOB;

HAXOJWTh 3Ha4YeHWS (QYHKIUHW, 3amaHHOW (opMylioi, Tabmunel, rpadukoM 1O ee
apryMeHTy; HaxoJIUTh 3HAYE€HHUE apI'yMEHTa 110 3HAYeHUIO (PYHKLMHU, 33JaHHON rpapuKom
WJIM TaOIHULIEH;

OTIpeNeNATh CBOMCTBA (PYHKIIMH 1O €€ rpaduKy; IPUMEHSITh Tpa@uuecKie MpeaCTaBICHHS
IIPY PELLIECHNUN YpaBHEHUH, CUCTEM, HEPABEHCTB;

OIKCBIBATh CBOMCTBA U3YYEHHBIX (DYHKIUH, CTPOUTH UX TpadUKH;

Hcnonb3oBaTh NpuoOOpeTeHHbIE 3HAHUS M YMEHUS B IPAKTHYECKOMH e TeJIbHOCTH

U NMOBCETHEBHOM *KU3HHU IJIA:

BBITIOJIHCHHUA PACUCTOB 110 (l)OpMy.TIaM, I COCTaBJICHUA q)OpMy'J'I, BbIpaXXaromux
3aBUCUMOCTH MCXKAY pPCajIbHbIMU BCIWYMHAMM, JISI HAXOXKIACHHA HY)KHOﬁ q)OpMy.]'II)I B
CIIPpaBOYHBIX MaT€praiax,

MOACIIUPOBAHUA TPAKTUYCCKUX chyauHﬁ U HCCICAOBAHHMU IMOCTPOCHHBIX MOI[GJ'IGﬁ C
HCIIOJIb30BAHUEM allllapara anre6pbl;

OIMCAHUS 3aBHCHMOCTEH MCKOY (bHSI/I‘ICCKI/IMI/I BCJIMYMHaAMU COOTBETCTBYIOIIMMU
q)OpMy.]'IaMI/I, IMpU UCCICAOBAHNU HECIIOKHBIX ITPAKTUUCCKUX CHTyaHHfI;

MHTEPIIPETalUU IpaUKOB peabHBIX 3aBUCUMOCTEH MEX /1y BEIMUYMHAMM.

BBIHyCKHI/IK HAYYIUTCHA JJE€eMEHTaM JIOTUKH, KOM6HHaT0pHKI/I, CTATHCTHKH H

TEOPHHU BEPOSATHOCTEH

MMPOBOAUTDH HECJIOXKHBIC NOKA3ATCIbCTBA, ITOJIYyYaTh HpOCTCﬁH.IPIC CIICACTBHUA N3 M3BCCTHBIX
WM pPaHEC TIOJTYYCHHBIX YTBer(HeHHﬁ, OLCHUBATH JIOTUYCCKYIO IIPABUIIBHOCTH

pPacCyXJI€HHH, MCIOJb30BaTh MPUMEPBl I WUIFOCTPALMM W KOHTPIPUMEPHI JIA
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OIIPOBEPIKEHUS YTBEPKIACHUN;

U3BJIeKaTh WH(POpPMAINIO, TPEJCTABICHHYI0 B TalNMIAX, Ha auarpamMmax, rpadmuxax;
COCTABJIATH TAOJIUIIBI, CTPOUTH AUATPAMMBI U IpauKu;

pemiath KOMOMHATOpHBIE 33aJadd IyT€M CHCTEMaTHYECKOro repedopa BO3MOMXKHBIX
BapMAaHTOB U C UCIIOJIb30BAHUEM IIPABHIIA YMHOXKCHMS;

BBIYNCIIATH CPEHUE 3HAUCHUS PE3YIbTaTOB U3MEPEHUN;

HaXOJUTh YacTOTy COOBITHS, HCIONB3YyS COOCTBEHHbIE HAOIIOAEHUS W TOTOBBIE
CTaTUCTUYECKUE JAHHBIC,

HAXOJIUTh BEPOATHOCTH CIYYalHBIX COOBITHI B IPOCTEHIINX CIYy4asix;

Hcnoab3oBaTh HpHOﬁpeTeHHLIe 3HAHUA U YMEHUA B HpaKTquCKOﬁ HECATCJIBbHOCTH

M NOBCEIHEBHOM *KH3HU IJIA:

BBICTpPAMBaHUs apPTYMEHTALIUH MPHU JOKA3aTEeIbCTBE U B IUAJIOTE;
pacro3HaBaHusl JOTUYECKA HEKOPPEKTHBIX PACCYKICHUIH;
3alUCU MAaTEMAaTUYECKUX YTBEPKICHUMN, T0OKA3ATEIbCTB;
aHaJM3a peajJbHbIX YMCIOBBIX JIAHHBIX, MPEICTABICHHBIX B BHJE JHarpamMm, rpagukosB,
TaOIuUIL;
pelICHHs MPAKTUYECKUX 3a7ad B MOBCEAHCBHOW M MPO(ECCHOHAIBHON JESATeILHOCTH C
MCIIOJIb30BAaHUEM JICUCTBUH C YMCIIaMU, MPOIIEHTOB, JJIUH, TUIONIa/Iei, 00bEMOB, BPEMEHH,
CKOpOCTH;
peuieHus: y4eOHBIX M TMPAKTHYECKUX 3a/ay, TPEeOYIOIMX CHUCTEMaTU4YecKoro mnepedopa
BAPUAHTOB;
CpaBHEHHUS IIIAHCOB HACTYIUICHUSI CIyYalHBIX COOBITHH, [JI1 OLIEHKH BEPOSITHOCTH
CIIy4aifHOTO COOBITHUS B MPAKTUYECKUX CUTYallUAX, COMOCTABICHUS MOJEIHU C PeaTbHOM
CUTYyalHeil;
MMOHUMAaHUS CTATUCTUYECKUX YTBEPKICHUN.

B pa3aesie reomeTpusi BHINYCKHUK HAYYUTCH:
M0JIb30BaThCA FTEOMETPUUYECKHUM SI3BIKOM JUISI ONUCAHUSI IPEIMETOB OKPY’KAIOIIETO MUPA;
pacro3HaBaTh reoMeTprueckre (GUrypsl, pa3inyaTh UX B3aUMHOE PACTIONIOKEHUE;
n300pakaTb TEOMETPUUYECKHE (UTYpPHI; BBIMOJHIATH YEPTEXKH 110 YCIOBUIO 3aj]1ady;
OCYILECTBIISATH MpeoOpazoBaHus Guryp;
pacmo3HaBaTh Ha 4YepTekax, MOMAENSAX W B OKpYXKarolel OOCTAaHOBKE OCHOBHBIE
MPOCTPAHCTBEHHBIE TeNa, U300paxaTh HX;
B [IPOCTEUIINX CTy4asiX CTPOUThH CEYEHUS U PA3BEPTKU MPOCTPAHCTBEHHBIX TEII,
MPOBOJIUTH OTEPAIMHM HAJl BEKTOPAMHU, BBIYHCIATH IJIUHY U KOOPAMHATHI BEKTOpA, YIrojl

MCKAY BECKTOPAMU,
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BBIUMCIIATh 3HAYEHUS] T€OMETPUUECKUX BEIMYWH (JUIMH, YIJIOB, IUIOLIaAei, 00beMOB); B
ToM yucie: s yriaoB ot 0 qo 180° onpenensaTe 3HaYCHUs] TPUTOHOMETPUUIECKUX (DYHKITHIA
10 33JJaHHBIM 3HAYCHHUSM YTJIOB; HAXOJIUTHh 3HAYCHHUS TPUTOHOMETPUYECKHX (PYHKUIHUH 1O
3HAYCHUIO OI[HOI>'I U3 HUX, HAXOAUTH CTOPOHELI, YIJIbI U IIOIIAaJAU TPCYTOJbHUKOB, NJIWMHBI
JIOMaHbIX, Iy OKPY>KHOCTH, IUIOIIaJeli OCHOBHBIX TeomeTpudeckux ¢uryp u uryp,
COCTaBJICHHBIX U3 HUX;

pelaTh reOMEeTpUYEcKHe 3aa4u, OMUPAsCh HAa U3YYCHHbIE CBOMCTBA (GUTYp U OTHOLICHHI
MEXJIYy HUMH, MPUMEHsSl JONOJIHUTEIbHbIE [OCTPOCHMS, aureOpandyeckuii U
TPUTOHOMETPHUCCKUH anmapat, COOOpaKeHUsI CAMMETPUH;

MPOBOAMTH JI0OKA3aTelIbHBIE PACCYKIEHHUS IMPH PEUICHUH 3a7ad, UCIHOJb3Ys U3BECTHBIC
TCOPCMBI, O6Hapy)KI/IBa$I BO3MOXHOCTH AJId UX UCITIOJIB30BAHUA,

peuaTtb HpOCT@ﬁH.IPIC IIaHUMETPUYCCKHC 3a/la4u B IIPOCTPAHCTBC,

Hcnonb3oBaTh NpuoOOpeTeHHbIE 3HAHUS U YMEHUSI B IPAKTUYECKOMH 1eATeJIbHOCTH

M MOBCEIHEBHOM KU3HH 1JIA:

OIHCaHMsI PeasIbHBIX CUTYyallUH Ha A3bIKE T€OMETPUH;

pacyeToB, BKIIOYAIONINX MPOCTEHIIINE TPUTOHOMETPHUYECKHE (DOPMYIIBI;

pelIeHNs FeOMETPUUECKUX 3ajau C UCIO0Ib30BaHUEM TPUTOHOMETPHUU

pelIeHUs IPaKTUYECKUX 3a/1a4, CBA3aHHBIX C HAX0XK/IEHUEM T€OMETPUUYECKUX BETMUUH
(ucronb3ys pU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPEACTBA);
MOCTPOCHUN F€OMETPUUYECKUMU UHCTPYMEHTaMHU (JIMHEHKA, yTOJIbHUK, HUPKYJIb,

TPaAHCIIOPTHUP).

12



3. COAEP)KAHUE YYEBHOI'O ITIPEIMETA

Auredpa.

HEPABEHCTBA (22 4.)

JluneliHOe W KBaJpaTHOE HEPABEHCTBO C OJHOW IEPEMEHHOW, YacTHOE M oOfIee
peleHne, pPaBHOCUIBHOCTh, PABHOCHIIBHBIC MpeoOpa3oBaHus. PalmoHanbHbIE HEPaBEHCTBA C
OJIHOI MEepeMEHHOW, METOJl MHTEPBAJIOB, KpHUBasl 3HAKOB, HECTPOTUE M CTPOTHME HEPABEHCTBA.
DNEMEHT MHOXECTBA, IOJJMHOKECTBO JIaHHOT'O MHOKECTBA, IIyCTO€ MHOXeCTBO. [lepeceuenue u
o0beauHeHre MHOXecTB. CHCTeMbl JIMHEWHBIX HEPaBeHCTB, YaCTHOE U o0Ollee pelieHue
CUCTEMbI HEPaBEHCTB.

3HaTh: omnpenencHUs: JIMHEHHBbIE UM KBAaJIpaTHbIE HEPABEHCTBA C OJIHON NEPEMEHHOM,
JIpoOHO-pallMOHATILHBIE HEPABEHCTBA.

YMeThb: pemiath JIMHEHHbIE U KBaJpaTHbIE HEPABEHCTBA C OJHOW MEPEeMEHHOH, APOOHO-
palroHaIbHbIe HEPAaBEHCTBA, HEPABEHCTBA, COACPIKAIINE MOIYIIb.

KBAJAPATUYHAS ®YHKIIUSI (284.)

@OyHKIMsA, 00JaCTh ONpEICICHNEe U MHOXECTBO 3HAueHHH (DYHKIMH. AHAINTHYECKUH,
rpaduueckuid, TaOMUYHBIN, CIOBECHBI cmocoObl 3amanus QyHkuuu. ['paduk QyHKIMH.
MoHoTOHHOCTh (BO3pacTaHue W YyObIBaHHE) (YHKIIUH, OTPAaHUYEHHOCTb (YHKIUU CHU3Y H
CBEpXY, HaUMEHbIIIeEe W HauOousblllee 3HAYCHUs (YHKIWUU, HETpEepbhIBHAS (YHKIHUS, BBITYKIIAS
BBEpX WJIM BHH3. JileMeHTapHble (QyHkumu. YerHas W HedeTHas (QYHKIMH W MX Trpaduxu.
Crenennble (QyHKIMU C HaTypajbHBIM IOKa3aTeleM, UX cBoWcTBa U rpaduku. CBOHCTBA H
rpaduKu CTENeHHbIX (PYHKIMIA ¢ YETHBIM U HEYETHBIM MOKa3aTesIMH, C OTPUIATETILHBIM LIETIbIM
MOKa3aTeJeM.

MNPOI'PECCHM (274.)

YucnoBas nocnenoBarenbHOCTh. CrocoObl 3aaHUsl YMCIOBOW MOCIEI0BATEIBHOCTH.
CBoiicTBa YHCIOBBIX MOCIEI0BATEIbHOCTEW, MOHOTOHHAS MOCIIEI0BATEIbHOCTD, BO3PACTAIOIIAS
MOCJIEI0BATENbHOCTh, yOBbIBalOLIasl IOCJIENOBAaTENbHOCTh. ApupMeTHdeckas mporpeccus,
pa3HOCTh, BO3pacTarollasi Iporpeccus, KOHEYHass mporpeccusi, GopMmyna n-ro ujeHa
apudmernueckoil mporpeccuu, ¢GopMyla CYMMBI UYJIE€HOB KOHEYHOH apu(MeTHUeCKOi
NPOTPECCUH, XapaKTEePUCTUUYECKOE CBOMCTBO apu@mMeTndeckoil mporpeccuu. I'eomerpuueckas
nporpeccusi, 3HaMeHaTelab MPOTPECCHM, BO3pacTarolasi MpOrpeccHsi, KOHEYHas Iporpeccus,
dbopMmyna n-ro uieHa TEOMETPUYECKON mporpeccud, (GopmMysia CyMMBl WICHOB KOHEUHOM
TEOMETPUUECKOI MPOTPECCUH, XapaKTEPUCTHUECKOE CBONCTBO F€OMETPUUECKON TPOIPECCUH.

3HaThb: CHoOcOOBl 3a/JaHUsl  YHCIOBOM  IOCIENOBATEIbHOCTH, CBOMCTBA YHCIIOBBIX

N0CJIEeI0BATENbHOCTEH, (POPMYJIIBI N-TO WieHa, GOPMYIIbI CYMMBI IPOTPECCUU.
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YMeTh: pacro3HaBaTh apUPMETHIECKUE U T€OMETPHUECKUE MPOTPECCUHU; PEIIaTh 3a1a4H C
npUMeHeHHeM (OPMYJIIbI OOIIEro WieHa U CYMMbI HECKOJIBKUX MEPBBIX WICHOB.

JyieMeHThI NpuMepHoi MmaTemaTtuku (204.)

Metoapl peuieHHs TNPOCTEHIIMX KOMOMHATOPHBIX 3afad  (mepebop BapuaHTOB,
MOCTPOEHHUE JepeBa BApUAHTOB, IPaBUIO yMHOXKeHUs). Dakropuan. OOmuU psia JaHHBIX U Pl
JTAHHBIX KOHKPETHOTO U3MEPEHUS, BapUaHTa Psi/ia IaHHbIX, €€ KPAaTHOCTh, YaCTOTA U IMPOLIEHTHAs
4acToTa, CTPYIIUPOBAHHBIN PNl JaHHBIX, MHOTOYTOJbHUKU pacrpezeneHus. O0beM, pasmax,
Mona, cpenHee 3HadeHue. CiydaliHble COOBITHSA: JOCTOBEPHOE M HEBO3MOXKHOE COOBITHSA,
HECOBMECTHBIE COOBITHSI, COOBITHE, MPOTHBOIOJIOXKHOE TAaHHOMY COOBITHIO, CyMMa JIByX
cinyvaifHbix coObiTuid. Kilaccuueckast BeposTHOCTHas cxema. Kitaccuueckoe omnpeaeneHue
BEPOSITHOCTH.

3narTb: Onpenenenus, 10Ka3aTeNbCTBA, aKCUOMBI M TEOpPEMBI; cieacTBUs. KoHTpripumep.
JokazatenbctBo oT mnpotuBHOro. Ilpsmas u oOpatHas Teopembl. Muoowecmeo. Onemenm
MHOXMCecmsa, noomuoxcecmso. Qbveounenue u nepecedenue mMHodxcecms. uazpammel Dilnepa.
[Ipumepsl pemieHUss KOMOMHATOPHBIX 3a1ad: Mepebop BapHAaHTOB, MPABHWIO YMHOXKEHUS.
Cratuctudeckue npanubie. [IpencraBieHre DaHHBIX B BHIE TaONIUI, IuarpamM, rpaduKoB.
Cpennue pe3ynbTaTbl u3MepeHHuid. [IoHATHE O CTaTHCTUYECKOM BBIBOJIE HAa OCHOBE BHIOOPKH.
[TonsiTve ¥ npuMepsl ciaydaHbIX coObITHI. YacToTa cOOBITHS, BEPOSITHOCTh. PaBHOBO3MOXKHbIE
COOBITHSI U TIOJICYET UX BepOsTHOCTH. [IpeacTraBienne o reoMeTpUuyecKoil BEpOSITHOCTH.

YMmeTh: pemath npocreiie KOMOMHATOPHBIE U BEPOSITHOCTHBIE 3a/Ia4H.

I'eomerpus

BexTopsbi (124.)

Metoa koopaunart (104.)

Koopaunars! Bexropa. Komnuneapusie BekTopsl. IIpoexknnsa Ha ock. Pa3noskeHne BekTopa o
HEKOJUIMHEAPHBIM BEKTOpaM. Y PaBHEHUs OKPY>KHOCTH, ITPSMOM.
B pe3synbprare n3ydeHus: JaHHOM IJ1aBbl yYalluecs JOJKHBI:

3HaTBL: OIpENENEHHE BEKTOpa, pa3jnyaTh €ro Hadajo0 M KOHEL BUIbl BEKTOPOB,
ONpEACIATh CyMMBl M Pa3HOCTH BEKTOPOB, IPOMU3BEACHHE BEKTOpa HAa YHUCIO, YTO TaKOE
KOOPAMHATHI BEKTOPA; ONPEACIICHUE CPEAHEN JTUHUEH Tpanenuu;

YMmerb: uzobpaxarb U 0003HA4aTh BEKTOP, OTKJIAJbIBATh BEKTOP, PaBHBIA JaHHOMY,
HaXOJUTh KOOPJIMHATBl BEKTOpA 0 €ro KOOpPAMHATaM Hayaja M KOHIIA, BBIUUCIATH CYMMY H
pa3HOCTb JIByX BEKTOPOB II0 MX KOOpAMHATaM, CTPOUTb CYMMY JIBYX BEKTOPOB, MOJb3YSCh
IpaBUJIaMU TPEYTOJbHUKA, NapajjIeJorpaMma, MHOTOYIOJIbHHMKA; CTPOUTh OKPYXHOCTH U

IIPSIMBIE 33JJaHHbIE YPaBHEHUSIMHU.
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CooTHOIIEHUSI MeXAY CTOPOHAMH M YyIiIaMM TpeyrojbHuka. CkanaspHoe
npou3sBeaeHue BeKTopoB (18u.)

Cunyc, KOCMHYC M TaHreHc yria. Teopema CHHYCOB M KOCHHYCOB. PelieHue TpeyrosbHUKOB.
CooTHOIIEHHUS MEXIy CTOPOHaMH M YIJIaMHU TpeyrojpHuka. CKalspHOE IPOU3BENECHUE
BEKTOPOB.

B pe3ynbraTte n3ydeHus 1aHHOMU IIaBbl ydaluecs JOKHBL:

3HaTh: omnpeaereHUs KOCHHYCa CHHYcCa, TaHIeHCa sl OCTpPOro yriaa (opMmyisl,
BBIPAXKAIOIINE UX CBS3b; ONPEEIICHUS CKAIIPHOTO IPON3BEIEHUS BEKTOPOB;

YMeTb: BOCIIPOU3BOJIUTH JJOKA3aTEIbCTBA TEOPEM KOCHUHYCOB M CHHYCOB, IPUMEHSTH B
pELICHUH 3aJay; HaXOJIUTh CKAJSIPHOE IPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJ MEXIY
BEKTOpaMH.

JITMHA OKPYKHOCTH M IJI0IAAL Kpyra (84.)

B pe3ynbrare n3yueHus JaHHOM TJ1aBbl yYalecsl 1OJKHBI:

3HaTh: onpeeneHe NpaBUIbHOIO MHOTOYTOJIbHUKA, (POPMYILY JIMHBI OKPYKHOCTH U €€
JYTH, TUIOILAAN CEKTOPa;

YMeTh: BBIYHCIATh CTOPOHBI, TUIOMIANA U MEPUMETPHI MPABHIBHBIX MHOTOYTOJIBHUKOB,
JUIMHY OKPY)KHOCTH M JUIMHY IYyT'H; NPUMEHATh (OPMYINBI IUIOHMIATU Kpyra, CEKTopa MpH
peLIeHNH 3a]1a4.

JIBm:kenne (94.)

HauvanbHble cBeleHHe U3 cTepeoMeTpun (54).

Harnsnnele mnpeacraBieHuss O MPOCTPAHCTBEHHBIX Tenax: KyOe, Napasuiesenurnene,
npusMme, nupamuze, mape, chepe, konyce, muuaape. [Ipumepst ceuenunit. [Ipumepsl pa3BepTok.
O6mwem Tena. Popmynbl 00beMa MPSIMOYTOJIBHOTO Mapajuienenunena, Kyoa, mapa, IHIMHIPA U
KOHYycCa.

B pe3ynbrare n3yueHust JaHHOH TJ1aBbl yYalecs TOJIKHBI:
3HaTh: oOnpeAeNeHWs MHOTOTPAHHWUKOB M TEN BpAIICHHS, WX BHIBL, DJIEMEHTHI
MHOTOIpaHHUKOB. @OpMyIbl 00EMOB MHOTOI'PAaHHHUKOB M TE€J BpaILlCHHS.
YMerb: HaxoauThb OOBEMBI MHOTOTPAHHUKOB W TeJ BpAIIEHUS, HCMOJB3YS (HOPMYIIH,
CBOMCTBA.
Kypc HampasieHn Ha Oojee Tiy0OKoe U3ydeHUe TeM Kypca aireOpsl U reomeTprn 9 kimacca ¢
pa3bopoM 3a7aHui MTOBBIIIEHHOT'O YPOBHS CIOXHOCTH.
IToBTOpeHue kypca marematuku (394).
Coaepxanue BIIOM no anredpe-204.

Copepxanue BIIOM no reomerpuu-154
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4. TEMATUHYECKOE INIAHUPOBAHHUE
BIIMA - BHYTpHW NpeIMETHBIH MOAYJb IO anreope;

BIIMI' - BHyTpu IIpeAMETHBIA MOAYJIb 110 T€OMETPUH.

KoauuecTBo 4acos,
OTBOIUMBIX Ha
Ne ypoKa 1o OcHoBHOE collep/maﬂne nmo TeMamM H3y4YeHHUe TeMbI
MOPSIAK,
Pty Copep:xaHue ypoKoB
Mopyab «Aareopa»102
IoBTOpeHune Kypca anredpsl 8 kiacca 4
1,34 [ToBTOpenue n cucTemMaTn3anus yaieOHOTO MaTepraia Kypca
MaTeMaTHky 8 Kiacca 3
6 BxongHasi KOHTpOJbHasi padoTa (AAMUHUCTPATHBHASA) 1
HepaBencrna 22
7 UucnoBele HEpaBEHCTBA 1
9 JloKa3aTenbCTBO HEPABEHCTB 1
10 BIIMA-1. Pemenue 3anau mo Teme «UuCI0BEIE HEPABEHCTBA» 1
12 OCHOBHBIE CBOHCTBA YHCIOBBIX HEPABCHCTB 1
13 [IpyMeHeHne OCHOBHOTO CBOWCTBA YHCIIOBBIX HEPABEHCTB 1
15 BIIMA-2. [IpuMeHeHne 0OCHOBHOTO CBOHMCTBA YHCIIOBBIX 1
HEpPaBEHCTB
16 CroxeHne 1 yMHOKEHHE YHCIOBBIX HEPABEHCTB. 1
18 [TpumeHeHne TeopeMBbl O CIIOKEHHE U YMHOXKESHUE YHCIIOBBIX 1
HEpPaBEHCTB
19 BIIMA-3. OrnenuBanue 3HaueHHs BHIPAKEHUS 1
21 HepaseHncTBa ¢ 01HOHU niepeMeHHON 1
22 Pemrenne HepaBeHCTB ¢ OJTHON TIEPEMEHHOM. 1
24 Pemenne HepaBeHCTB, CBOAAIIMXCS K JIMHEHHBIM HEpaBeHCTBAM 1
C OJIHOM mepeMeHHON
25 [IpyMeHeHne THHEHHOrO HepaBeHCTBa K PELICHHIO 3a/1a4 1
27 UucnoBsie IPOMEKYTKA 1
28 BIIMA-4. O606menue no Teme: «JIiHeHHBIE HEPABEHCTBA C 1
OJHOM MepeMEHHOW
30 CucteMbl TMHEIHBIX HEPABEHCTB C OHOW TIEPEeMEHHON 1
31 Pewenue cucreM JIMHEHHBIX HEPABEHCTB C OJHOM NIEPEMEHOM 1
33 OO0nacTpb OInpeaeneH s BEIPAXKECHUS 1
34 OtieHKa BhIpaKeHU I 1
36 HecrangapTHbie METO/IBI PELICHHSI CHCTEM HEPaBEHCTB 1
37 [IpumeHeHne CUCTEMBI HEPABEHCTB € OJIHOM NEPEMEHON IpU 1
peLIeHUH 33134
39 BIIMA-5. O606mmenue mo teme: «CHCTEMbI THHEHHBIX 1
HEPAaBEHCTB C OJIHOM NEpEMEHHON»
40 Konmponwvnasa paboma Ne 1 «Hepasencmean 1
KBagparnunas pyHkuus 28




42 [ToBTOpenue u pacmmpeHre CBeeHUi 0 QyHKIUH 1

43 O06nacTb onpezeneHus U 006JacTh 3HaYEHUsT QYHKIUH 1

45 BIIMA-6. Vccnenosanne GpyHKIHN 1

46 CgotlicTBa QyHKIIMN 1

48 I'paduk GpyHKIMH, 337aHHON HEKOTOPHIMH CBOMCTBAaMHU 1

49 IMoctpoenue rpaduka Gynxuun y = Kf(X), ecru u3Becten 1
rpaduk dpyukimn y = f(x)

51 IMoctpoenue rpadukos pynkiuid y = f(x) + b uy = f(x + a), ecnu 1
usBecTeH rpaduk dynkimu Y = f(x)

52 Pemenue 3a1a4, ucronb3ys rpaduku pyukuuit y =f(X) +buy = 1
f(x +a)

54 BIIMA-7. lpumenenue pemenus 3a1a4, MCTIONb3Ys rpaduKu 1
byukuuity = f(x) + buy =f(x + a)

55 KBanparnunas ¢pynkuus, e€ rpaduk 1 cBolcTBa 1

57 [MocTpoenue rpaduka kBaapaTnaHON GyHKINU 1

58 HccnenoBanue cBOWCTB KBaJpaTHIHON (QyHKINU 1

60 Hcnonb3oBaHue CBOMCTB KBaAPaTHIHOW (DYHKIMHU MPH PELICHUN 1
3amad

61 BIIMA-8. 0606menue no teme: «Kpanpatndanas QyHKIms, eé 1
rpaduK U CBOHCTBa»

63 Konmponvnaa paooma Ne 3 «Keadpamuunasa ¢pynkyus, eé 1
2pagux u ceoiicmear

64 Penienne kBafpaTHBIX HEPABEHCTB 1

66 I'padmaeckmii MeTo penieHUs] HEpPaBEHCTB 1

67 Pemenne KBagpaTHBIX HEPABEHCTB IPpaUIECKUM CIOCOO0M 1

69 Pewenue 3anau, ncmonb3yst KBaJpaTHbIe HEPAaBEHCTBA 1

70 HecrannapTHble METOIbI PELLIEHUS HEPABEHCTB 1

72 BIIMA-9. O606menue o Teme «KBanpaTHble HEpaBEHCTBAY 1

73 CucTeMsl ypaBHEHHUH C IByMS [IEPEMEHHBIMU 1

75 I'padmueckuii MeTo]| pelieHUs] CUCTEM ypaBHEHHI 1

76 Pewenue cucreM ypaBHEHUI METOAOM IIOJCTAHOBKHU 1

78 Pewenue cucreM ypaBHEHUI METOAOM CIIOXKECHHUS 1

79 BIIMA-10. Pemenue cuctem ypaBHeHHiT METOIOM 3aMEHBI 1
[IEpEMEHHOI

81 KounrpoabHas padora Ne 4 «Pemenue KBaJpaTHbIX 1
HePaBEHCTBY

DJieMeHTbI MPUKJIATHONH MaTeMaTHKHU 27

82 MaremaTHueckoe MOJEINPOBAHNE 1

84 Permenue TeKCTOBBIX 33/1a4 C IIOMOLIBIO COCTABIICHUS UX 1
MaTeMaTHYECKUX MoJieniel

85 Pemmenne npukiagHbIX 33124 1

87 BIIMA-11. 3anaun peanbHoit MaTeMaTHKH 1

88 IIponeHTHBIE pacUEThI 1

90 Konmponvnas paboma 3a nonyzooue 1
AOMunucmpamugnan umoz06asa ammecmayus

91 Pewenue 3a1au Ha IPOLIEHTHBIE PAaCUEThI 1

93 dopmyiia CI0KHBIX MPOLICHTOB 1

94 BIIMA-12. ®unancossie 3ana4n 1
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96 ADCooTHAs ¥ OTHOCHUTEIIbHAS TIOTPELIHOCTH 1

97 [MpubamxEHHBIE BEIYUCICHUS 1

99 OLeHKa BbIpaKeHUI 1

100 OCHOBHBIE TIpaBHUIa KOMOMHATOPUKH 1

102 IIpuMeHeHHe npaBUIa CYMMBI IIPU pEIIeHUH 3a1a4 1

103 IIpuMeHeHHe npaBUIIa IPOU3BEICHHS IPU PELICHUH 3a/1a4 1

105 BIIMA-13. Penrenne koM6HHATOPHBIX 33124 1

106 YacToTa 1 BEpOSTHOCTh CIy4aiHOTO COOBITUS 1

108 Penienne BepoSATHOCTHBIX 33724 1

109 Knaccuyeckoe onpeziesicHre BEpOSTHOCTU 1

111 Teopus BeposTHOCTEH 1

112 BIIMA-14. Pemenue 3ana4 ¢ HCTIONb30BaHUEM 1
BEPOSATHOCTHOH WH(pOpMann

114 HauanbHble CBEIEHNS O CTATHCTHKE 1

115 CraTHcTHYECKUE XapaKTePUCTHKH 1

117 Pemmenne 3amad ¢ mpUMEHEHHEM CTATUCTHICCKHIX 1
XapaKTEPUCTHK

118 3amaun peanbHOM MaTeMaTHKU 1

120 BIIMA-15. O606menue mo Teme: «neMeHTHI NPUKIATHOM 1
MaTeMaTuKU»

121 Konmponvnasa paboma Ne 6 «Inemenmul npuxkiaonoi 1
Mamemamuxuy

YucJioBbIe MOCJIe10BATEIbHOCTH 24

123 YuciioBbie OCEN0BATEILHOCTH 1

124 3aaHue MOoCIe0BaTeIbHOCTH OMUCATENbHBIM CIIOCOO0OM 1

126 Apudmerndeckas mporpeccust 1

127 Pemenue 3amad Ha HaX0XKICHHUE IIEMEHTOB apH(pMETHIECKOM 1
HPOTrPecCHU

129 PasHOCTE apugpmMeTHIecKoi mporpeccuu 1

130 Pemenue 3amad Ha npuMeHeHNE apu(HMETHISCKON TPOTPECCHH 1

132 BIIMA-16. O6o6menue no teme: «ApupmeTnyeckas 1
[IPOTPECCHUsI»

133 CyMmMa N nepBbIX 4JICHOB apu(METHYECKOH POrpecCuu 1

135 [Mpumenenue Gpopmysbl CyMMbI N MEPBBIX YWICHOB 1
apupMeTHIECKOI POrpeccuu

136 Pewenue 3anau no teme: «CyMMa N MepBbIX YWICHOB 1
apupMeTHIECKOH IPOrPECCUM

138 BIIMA-17. O606menue mo Teme: «CymMMa N IEPBBIX YIEHOB 1
apru(METHIECKON MPOTPECCHI

139 I'eomeTpruecKast Iporpeccus 1

141 PexyppenTtHast popMya reoMeTpUIEeCKOH MpOTpeccuu 1

142 Pemenue 3aa4 Ha MPUIMEHEHHE T€OMETPHUYECKON TIPOTPECCHH 1

144 BIIMA-18. Pemenue 3anau no teme: «I'eomeTpuueckas 1
IIPOTPECCHUs»

145 CyMMa N nepBbIX YJIEHOB F€OMETPUUECKOI porpeccuu 1

18



147 [IpumeneHre GOPMYITBI CYMMBI N TIEPBBIX YJICHOB 1
TeOMETPUYCCKOM MPOTrPECcCHH

148 BIIMA-19. O606menue mo Teme: «CyMMa N MEPBEIX YICHOB 1
TeOMETPHUYECKOH IIPOTPECCUI»

150 CymMa 6ecKOHEYHOH reOMeTpHIECKO MPOrpecCcry, y KOTOPOH | 1
ql<1

151 [Ipumenenne GopMyITbl CyMMBI OECKOHEYHOH TeOMETPHIECKOM 1
IIporpeccuu, y Kotopoh | q | < 1

153 Pemenne 3amad no Teme: «CymMma OECKOHEYHOM 1
TeOMETPHUUIECKOM IPOrPecchy, y KOTOpoH | q | < 1»

154 BIIMA-20. O606menue 1o Teme: «UncaoBbie 1
TIOCJIEI0BATEIILHOCTI)

156 Konmponvnan paboma Ne8 «Hucnosvie 1
NOC1e006aMmeIbHOCHIUY

IloBTOpEeHue Kypca 27

157 [ToBTOpenue no teme: «UnciIOBbIE HEPABEHCTBAY 1

159 Pewrenve 3aay Ha IPUMEHEHUE YHCIIOBBIX HEPABEHCTB 1

160 [ToBTopenue no teme: «CHCTEMBI JINHEHHBIX HEPABEHCTBY 1

162 AJIMHHHMCTPATHBHASI HTOTOBasi KOHTPOJILHAsA padoTa 2

163 [ToBTopenue no teme: «KBagpaTnunas QyHKIUSI» 1

165 [TpumeneHne KBagpaTUYHON (QYHKIIMHU MPH PEIICHUN 3a1a4 1

166 [ToBTOpenue no Teme: « Penienne KBaJpaTHBIX HEPABEHCTBY 1

168 [IpuMeHeHNEe KBaApaTHBIX HEPABSHCTB IPH PEIICHUH 33124 1

169 [oBTopenue mo Teme: «CHcTeMBI ypaBHEHUH ¢ ABYMS 1
NepEeMEHHBIMU

171 Pemmenue 3amad Ha MpUIMEHEHHE CHCTEM YPaBHEHHH C IBYMS 1
HepEeMEHHBIMU

172 [oBTopenue mo Teme: «[IpoLEHTHEBIC pacyeTh» 1

174 dunHaHCOBBIE M 0OAHKOBCKHE 3a0a4l 1

178 [osTopenue mo Teme: «OCHOBHBIE MTpaBHIa KOMOMHATOPHUKIDY 1

180 Pemmenne KOMOMHATOPHBIX 33124 1

181 Pemenne cratucTuyeckux 3amaq 1

183 [oBTOpenue mo Teme: «ApuPMeTHICCKas TIPOTPECCHI» 1

184 Pemenue 3aa4 Ha IpuMeHeHNE apu(METHIECKON TIPOTPECCHH 1

186 [ToBTopenue no treme: «CymMma N NEepBbIX WICHOB 1
apupMeTHIECKOH POrPECCUI

187 Pewrenve 3aay Ha IpUMEHEHHE CyMMBbI apu(pMeETHYECKOit 1
MIPOrPECcCHU

189 [ToBTopenue no teme: «I'eomerpuueckas nporpeccust 1 Cymma n 1
MIEPBBIX YJICHOB T'€OMETPHUYECKOI NPOrpeccun»

190 Pewienue 3a1a4y Ha MPUMEHEHHE TEOMETPHYECKON POrPECCUH 1

192 Pemrenue 3a1a4 Ha IPUMEHEHHE CYMMBI T€OMETPHYECKON 1
HPOrpeccHu

193 Pemenue 3amau u3 6anka oTKpeITHIX 3ananuii GUIIN. 1
BBIYHCIICHNS ¥ YHCIIOBBIC BBIPAKCHUSI

195 Pemenue 3amau u3 6anka OTKpHITHIX 3ananmii GUTIN. 1
[TpeoOpa3oBanue anredbpandeckux ¥ OyKBEHHBIX BBIPAKEHHH

196 Pemenue 3amau u3 6anka oTkpeITHIX 3ananuii OUIU. Oyakimm 1
1 uX rpaduku

198 Pemenue 3amau u3 6anka oTKpeITHIX 3ananuid GUIIN. 1

[TocTpoeHue u ureHne rpapMKoB

Monayab «I'eomeTpusi»68
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BekTtopsi 8

2 IToHsTHE BEKTOpPA 1

5 PaBencTBo BekTOpoB. OTKIIaIBIBAHNE BEKTOPA OT JAHHON TOUKH. 1

8 CyMmMa IByX BEKTOPOB. 1

11 3aKoHBI CITOKeHHs BeKTOpoB. [IpaBuiio mapaiienorpamma. 1

14 Brrantanne BEKTOPOB. 1

17 YMHOXEHHE BEKTOpa Ha YHCIIO0 1

20 BIIMI -1. [Ipumenenue BeKTOPOB K PEIIEHHIO 3a/1a4. 1

23 CpeaHsist TUHUS TPATIEIUH. 1
Metoa koopaunat 10

26 Pasnoxenne Bektopa 1o 18ym MeTol KOOPAUHAT 1
HEKOJUJTMHEAPHBIM BEKTOPaM.

29 Koopnunats! BekTopa. 1

32 BIIMI-2. Tpocteifmue 3amaun B KOOpAMHATAX 1

35 CBs13b MEX/y KOOPAWHATAMH BEKTOPA M KOOPAMHATAMH €T0 1
Havalla U KOHIIA.

38 BIIMI -3. Pemenue 3aau METO0M KOODIMHAT 1

41 YpaBHEHHE OKPYKHOCTH. 1

44 VYpaBHEHME MPSIMOH. 1

47 Pewienue 3a1a4 mo TeMe ypaBHEHUE OKPYKHOCTH U YPaBHEHHUE 1
IIPSIMOM

50 BIIMI'-4. O606menne 1o teme « Meton Koopaunaty 1

53 KOHTPOJIBHAA PABOTA Ne 2 no meme «Memoo 1
Koopounamy.

CooTHomIeHHE MeKIY CTOPOHAMH H YIJIaMH TpPeyroJbHuka. CkajaspHoe
NMPOU3BEICHUE BEKTOPOB 18

56 CuHyc, KOCHHYC, TAHTEHC yriia 1

59 OCHOBHOE TPHUTOHOMETPHIECKOE TOXKIECTBO. 1

62 BIIMI'-5. ®opmynsl npusenenns. @opMybl A1s BHIYHCIIEHHUS 1
KOOpAWHAT TOYKH.

65 Teopema 0 IIONIAHN TPEYTOIbHUKOB. 1

68 Teopema CHHYCOB. 1

1 TeopeMa KOCUHYCOB. 1

74 BIIMI -6. Kmouessle 3anaun no teme «Pemrenue 1
TPEYTOJIbHUKOBY.

[l W3zmepurenbHbie paboThI. 1

80 BIIMI'-7. O606menue no Teme «COOTHOIIEHHE MEXKTY 1
CTOPOHAMM M YIUVIAMH TPEYTOJIbHUKA»

83 Yron mexay Bektopamu. CKaIsIpHOE MPOU3BEICHNUE BEKTOPOB. 1
CkaJsipHOE IPOHU3BEICHHE BEKTOPOB B KOOPAMHATAX.

86 CkassipHOE IPOU3BEICHNUE BEKTOPOB B KOOPAUHATAX H €r0 1
CBOMCTBA.

89 [IpuMeHeHne CKaSIPHOTO MPOU3BEICHUS BEKTOPOB K PELICHHUIO 1
3aja4.

92 BIIMI -8. Pemenue 3amau no teme: «CKaspHOe 1
IIPONU3BEACHUEC BEKTOPOB»

95 KOHTPOJIBHASI PABOTA Nt 5 o Treme «C0OOTHOLIEHHUS 1
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MEXKAY CTOPOHAMH M YIVIAMH TPEYTOJIbHHUKA».

98 IIpaBUABHBII MHOTOYTOJBHUK. 1
101 OKpy>KHOCTb, OITUCAHHAS OKOJIO IPABUIBHOTO MHOTOYTOJIEHUKA. 1
OKpy’KHOCTb, BITUCAaHHAsl B MPABUJILHBIIl MHOTOYTOJIbHHUK.
104 @DopMyIIbl A7 BBIYUCICHUS TUIOMAAN IPaBIIIBHOTO 1
MHOT'OYTOJIbHHKA, €r0 CTOPOHBI U pajilyca BOHCAaHHOW
OKPY>KHOCTH.
107 BIIMI'-9. Pemenme 3amau Ha BEIYKCIEHUE IIOMAAN, CTOPOH 1
NPaBHIFHOTO MHOTOYTOJIBHHIKA U PaJyCOB BIIMCAHHOW
ONMCAHHOM OKPY>KHOCTH.
JJIMHA OKPYKHOCTH M IJIOIIAAb Kpyra 8
110 JirHa OKpYKHOCTH. 1
113 BIIMI'-10. Penrenue 3anau o Teme «JInuHa OKpy,KHOCTH 1
116 [Inomans kpyra. [lnomane KpyroBoro cekropa. 1
119 BIIMI'-11. Pemenue 3anau no Teme: «Ilnomans kpyra. 1
[Tnoma s KPYroBOro cEKTopay
122 Pewenue 3anau no teme «/liauna oxpyskHoctu. I[Tnomans kpyray 1
125 BIIMI'-12. O606menue no teme «J{1iHa OKPYKHOCTH. 1
[Tnomans Kpyray
128 Pemenue 3agau. 1
131 KOHTPOJIBHAA PABOTA Ne7 no meme «/Inuna
OKPYHCHOCHIU U RAOWAb Kpy2ay.
JBuxenus 9
134 TToHsiTHE NBUKEHMUS. 1
137 OTOOpaXKeHUE TIOCKOCTH Ha cedsl. 1
140 OceBast U IIeHTpajIbHas CUMMETPUU 1
143 [TapannenbHbIil IepeHOC. 1
146 IToBoporT. 1
149 BIIMI'-13. Penrenne 3anau o Teme «llapasienbHblit 1
nepeHoc. IToBopoT».
152 Pemenue 3aga4 1o Teme «/BHOKSHUS». 1
155 BIIMI -14. O606menue no teme « JIBmxeHHE» 1
158 KOHTPOJIBHASI PABOTA Ne9 no Teme «/[BuskeHusI». 1
HauasibHble cBeleHUs U3 CTEPeOMeTPHH S
161 [Ipenmer cTrepeoMeTpun. MHOTOTpaHHUKU
164 [Mpusma u napamienenurnea. CBOWCTBA NPSAMOYTOIEHOTO
napajieienunesa
167 O0wem Ten
170 Temna Bpamenus. Lunuaap u koHyC.
173 BIIMI'-15. Coepa u map
IToBTOpeHue 8
176 IoBTopenue no teme: «TpeyroabHUK 1
179 IMToBTopenue no reme « OKPYKHOCTBY 1
182 IToBTopenue no teme: «YeThIpeXyroabHUKI 1
185 IMosTopenue no teme: «Ilnomanu Guryp» 1
188 IToBTOpenue no teme: « MHOrOYroJabHUKN» 1
191 IToBTOpenue no teme: «BekTOphD) 1
194 1

[ToBTOpenue mo teme: «MeTo1 KOOPIUHAT
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197

[ToBTOpenue no teme: «JBIKEHUS»

198 NUTOIoO: 198
IJIaH
1 BxoaHasi KOHTpPOJIbHAs padoTa 12.09
YETBEPTH (agMUHHMCTPATHBHAA)
MA KoutposbHas padora Nel no teme 12.10
«HepaBeHcTBay
2 MI" KontponbHas padbota Ne2 no teme 8.11
4eTBepTh | «MeToa KOOpAMHATY.
MA KontponbHas padota Ne3 mo teme 10.11
«KBanparnunas ¢pyHkuus, e€ rpaduk u
CBOUCTBa»
MA KontponbHas padota Ne 4 «Pemienue 25.11
KBaJIpaTHbIX HCPABCHCTB
IIpomexyTouHasi aTrecTanus 12.12
(aaMUHHCTPATHBHAST KOHTPOJbHAsI
padora)
MI" KontponbHas padbota Neb mo teme 18.12
«COOTHOIIICHHE MEXKTy CTOPOHAMH U
yIiIaMU TPEYTOJIbHUKAY)
3 MA KontpomnbHas pabota Ne6 o teme 30.01
YETBEPTh | «DIEMEHTHI MPUKIIaTHON
MaTEMaTUKI»)
MI" KontponbHas padota No7 mo teme 29.01
«JlTMHA OKPYKHOCTH U TIJIOIIAb
KpyTa»
MA Kontponbsnas padota Ne8 mo teme 6.03
«YucnoBbIe OCIIETOBATETHHOCTIY
4 MI" KontponbHas padbota Ne9 mo teme 7.05
4yeTBEPTh | «/IBHKEHU»
HroroBasi npomMesKyTo4Hast 15.05

arrecranus (A/AMMHUCTPATUBHASA
KOHTPOJIbHas1 padoTa)
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