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IIpunoxkenue Kk mporpamMMe 1o MareMaTuke s 8-9 kiaccos.

1. IosgscHUTEALHAA 3aNIUCKA.

[Tpunoxenne k paboyeit mporpamme mo yaeOHOMy npenmety «Maremaruka» Ha 2023-2024 y4yeOHbIii ro1 pazpaboTana Ha ocHOBe DenepaabHOro
rOCYIapCTBEHHOTO CTaHIapTa OCHOBHOTO OOIIero oOpa3oBaHMs, YTBEPXKIACHHOTO INMpHKa3oM MunHucTepcTBa oOpa3oBaHus u Hayku PD ot 17
nexabps 2010 roma Ne 1897; aBropckoii mporpaMMel 1o Kypcy MatemaTuku 9-11 kiacco A.I'. Mepansik, B.b. [lononckwuit u ap.

Jannast nporpaMma 8-9 kjaccoB 1o anredpe U reoMeTpUr COOTBETCTBYET OOHOBIEHHBIM (pe/lepalbHBIM FOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTaM OCHOBHOTO 00111eT0 00pa30BaHus M0 yUeOHBIM KypcaM «Anredpa» u «I'eomerpus». Jliis moHOTO €€ OCYIEeCTBIECHUS BBOUTCS
npernoiaBanue yaeOHoro Kypca «BeposTHOCTh M CTaTHCTHKAY

MecTo npeaMera B y4eOHOM ILIaHe

PaGouas mporpamma «mMaTemaTHKa» oOecredeHa ClIelyrolM y4e0HO-MeTOAUuYeCKIM KOMILIEKTOM:

1.

2.

oo

10.

Anrebpa:8 kiacc: ydeOHHK JIs ydaruxcsi o0meoopasoBarenbHbiX yupexaenuii/ A.I'. Mepansk, B.b. Tlomouckuii, M.C. Skup.-M: Benrana-
I'pad, 2016.

I'eomerpus:8 wmacc: ydeOHWK a1 ydamuxcs oOmieoOpaszoBarenbHbiX yupexaenuit/ A.I'. Mepsmik, B.b. Ilononckmii, M.C. Sxup.-M:
BenTana-I'pad, 2016

Junaktuyeckue Matepuaisl mo anredpe: 8 kiacc: k yueOnuky A.I'. Mepamsik u ap. «Anredpa. 8 kimacen/A.I'. Mepansak, B.b. I[Tononckuit, E.M.
PabunoBuu, M.C. SIkup.-M: Benrtana-I'pad, 2016.

JlugakTuyeckue maTepualibl 1Mo reoMeTpum: 8 kmacc: K yueOHuky A.I'. Mepsnsak u ap. «l'eomerpus. 8 kmace»/ A.I'. Mepsnsk, B.b.
[Tononckuii, E.M. Pabunosuu, M.C. Skup.-M: Benrtana-I'pad, 2016.

Anrebpa 8 kiacc: metoauueckoe nocodue / E.B. bynko, A.I'. Mep3insk, B.b. [Tononckwuit u np.- M: Benrtana-I'pad, 2016.

I'eomerpus 8 knacc: meroauueckoe nmocoodue / E.B. bynko, A.I'. Mep3mnsk, B.b. Tlononckuii u ap.- M: Benrana-I"pad, 2016.

Anreb6pa:9knacc: yueOHUK JUIs ydaniuxcs o6OmeoOpa3oBaTenbHbiX yupexxaenuit/ A.I'. Mepansik, B.b. Ilononckuit, M.C. Sxup.-M: Benrana-
I'pad, 2019.

I'eomerpus 9 kmacc: yueOHUK Ui ydammxcs oOuieoOpaszoBarenbHbix yupesxaeHuil/ A.I. Mepsnsk, B.b. Ilononckuii, M.C. Sxup.-M:
Benrana-I'pad, 2019

JunakTruueckue Matepuansl 1o anreope: 9 kiacc: k yaueoHuky A.I'. Mepsinsk u ap. «Anreopa. 9 knacen/A.I'. Mepansk, B.b. ITononckwuii, E.M.
Pabunosuu, M.C. Skup.-M: Benrana-I'pag, 2018.

JlMnakTuueckue marepuaibl Mo reomeTpuu: 9 kmace: k yueOHuKy A.I. Mep3nsk u np. «l'eomerpusa. 9 kmacen/ A.l. Mepsmak, B.b.
ITononckuii, E.M. Pabunosud, M.C. Skup.-M: Benrana-I'pag, 2018.



11. Anre6pa9 xnacc: meroaudeckoe nocodue / E.B. Byiko, A.I'. Mep3nsik, B.b. [Tononckuit u np.- M: Benrana-I'pad, 2016.

12. Teometpus 9 xnacc: meroauueckoe nocodue / E.B. Byiko, A.I'. Mep3ansik, B.b. [Tononckuii u np.- M: Benrana-I'pad, 2016.

13. Matematuka. BepositHocTh 1 cratucTHka 7-9 wiacchl 0a3oBbiii: yueOnuk (pdf) B 2x wactsax/ W.I1. Beiconkuii, 1.B. Smenko — Mockaa,
«IIpocsemenue» 2023.

14. MaremaTrka. BeposiTHOCTh M cTaTHCTHKA 7-9 KiIacChl 0a30BbIN ypoBeHb: MeToauueckoe nocobue (pdf) / W.I1. Beicorkuii, N.B. fmenko —
Mockaa, «IIpocsemenue» 2023.

ﬂonwmumeﬂbnbte oﬁyualomue mamepuaiiol:

pmoBa, B. B. T'omo6opoapko. CaMocTosTebHBIC U KOHTPOJIbHBIE paboThI TIo anredpe s 8 kinacca. M.: MJIEKCA-2013.
pmoBa, B. B. T'omo6opoapko. CaMocTosTeNbHBIC U KOHTPOJIbHBIE paboTh! 1o anredpe s 8 kinacca. M.: MJIEKCA-2013.
pmoBa, B. B. T'omo6opoapko. CaMocTosTeIbHBIC U KOHTPOJIbHBIE paboThI 10 anredpe it 9 kinacca. M.: MJIEKCA-2013.
pmoBa, B. B. T'omo6opoapko. CaMocTosTeIbHBIC U KOHTPOJIbHBIE paboThI 1o anredpe it 9 kinacca. M.: MJIEKCA-2013.
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VYu4eOHbIi Kypc «BeposITHOCTh M CTaTUCTHKA» B 8 Kilacce peau3yeTcs Kak CaMOCTOSITENbHBIN NpeMET BHE aBTOPCKOM 5 4acoBOIl MporpamMMmal.
B 9 knacce oH peanusyeTcsi B paMKax aBTOPCKON MPOrpaMMBbl, pacCYMTaHHOM Ha 6 4acoB. B Tabnuirax mpeacTaBieHo pacipeeieHHE YacoB 10 TeMaM
U peau3yeMble KOHTPOJIbHbBIE paOOTHI.

YyeoHo-TeMaTH4YecKHi IJIaH 8 Kiaacca

Ne i/t KoaunuecrBo Koaunuecrso
Tema 4acoB 4acoB
10 AaBTOPCKOii no padoueii
nporpamme nporpamme
1 A | I'nasa 1 PantmoHanbHBIC BRIPDOKCHUS 44 40
2 I' | Inasa 1 YeTblpEXyroJbHUKH 22 22
3 I' | I71asa 2 Tlopobue TpeyroabHUKOB 16 16
4 A | Inasa 2 KsappaTHble KOpHHU. JI€HCTBUTENBHBIE YUCIIA 25 24
5 I' | /nasa 3 PenieHne npssMOYroJIbHBIX TPEYTOJIBHUKOB 14 14




A | I'nasa 3 KBanpaTHble ypaBHEHUS 26 26
I'nasa 4 Muoroyronsauku. [lnomans MHOrOYrojibHUKA 10 10
I' | [ToBTOpeHue u cucremaTu3anus yueOHOTo MaTepuaa o reoMeTpun 8 8
A | IloBTOpeHHe U cucTeMaTu3anus yae0OHOTo MaTepHaa o ajareope 10 10
Bceco: 175 170
I'paduk oueHounbIX npoueayp 8 kiaacce
Ne it TeMbl KOHTPOJILHBIX padoT
1 MaTeMaTuka | BxomHas koHTpoipHas paboTta 11.09
2 A Kontponsnas padora Ne 1 o Teme
« OCHOBHO€ CBOMCTBO paioHaIbHON Apoou. CioKeHue 1 BHIYMTaHUE PAllMOHAIBHBIX ApoOen» 20.09
3 r KonTtponsHaas padorta Ne 1 mo teme « [lapammenorpamm u ero BUsib1 » 06.10
4 A KonTtponsHas padorta Ne 2 mo TeMe«YMHOXKEHHE U ACTICHNUE PAllMOHATBHBIX Apo0Oeit. ToxaecTBEHHbIE 20.10
peoOpa30BaHMsl pallMOHATIbHBIX BEIPAKEHUI
5 r KonTtponbnas padota Ne 2 o reme«CpenHsis TuHUS TpeyroibHuKa. Tpanerus. Brincanueie n 10.11
OTMCAHHBIE YEThIPEXYTOJIbHUKID)
6 A KonTtponsnas padota Ne 3« Panmmonanbaeie ypaBHeHH. CTENEHb ¢ LETBIM OTPHUIIATEIHHBIM 04.12
nokasarenem. Oynkius y= k/X u e€ rpadgu»
7 MaTeMaTHKa Py6exxHast KoHTpoJIbHAs paboTa 20.12
8 r KonTtponpHaspadora Ne 3 mo teme« Teopema Daneca. [Togobue TpeyroasHUKOBY 26.12
9 A KonTtponbHas padorta Ne 4 o reme « KBaapaTHbie KOpHI 05.02
10 r KonTtponbHaas padota Ne 4 mo reme« MeTpruiecKue COOTHOIICHUS B IPSIMOYT'OJIbBHOM 14.02
tpeyroabHuke. Teopema [Tudaropar
11 r KontponbHas padora Ne 5 o teme« Tpuronomerpudeckue GyHKIHUNA OCTPOTO YIiia IPSIMOYTOJIBHOTO 26.02
TpeyrojbHUKa. Penienne npsMoyroJbHbIX TPEYTrOJIbHUKOBY
12 A Kontponsnas padora Ne 5 o Teme« KBanparusie ypaBuenus. Teopema Bueta» 13.03
13 r KonTponeHast padota Ne 6 o reme« MHoroyronbHukd. [1nomaas MHOrOyrobHIUKa 03.04
14 A KonTtponsHast padota Ne 6 o teme « KBaapatuslif TpéxuneH. Pemenne ypaBHeHUH, CBOASIIUXCS K 26.04
KBaJIpAaTHBIM ypaBHEHHIM. PelieHue 3a7a4 ¢ moMOIIBI0 pallMOHATIBHBIX YPABHEHUI»
15 r KonTponpHast padota Ne7 o reme« O60011eHIE U cUCTeMaTU3alusl 3HAaHUN yJaluxcs 3a Kype 8 13.05




KJIaccCa 1o reoMeTpum»

16 A KonTtponsHast padotaNe7 o Teme«O0001mIeHne 1 cucTeMaTH3alus 3HaHUH ydamuxces 3a kype 8 kinacca | 22.05
1o anredpe»
Y4eOHO-TeMaTHYeCKHUI IJ1aH 9 Ki1acca
Ne KoimnuecTBo KoimuecTBo
n/n Tema 4acoB 4acoB
110 ABTOPCKOM no padoueii
nporpamme nporpamme
1 A | I'nasa 1. HepaBeHcTBa 20 20
2 I' | Inasa 1. Pemienue TpeyrojbHUKOB 16 16
3 A | I'nasa 2. KBampatuanHas GyHKIUS 38 38
4 I' | I'nasa 2. [IpaBuiibHBIC MHOTOYTOJIbHUKH 8 8
5 I' | Imasa 3 . JlekapTOBBI KOOPJAUHATHI HA TNIOCKOCTH 11 11
6 A | I1asa 3 . DnemMeHTHI IPUKIATHOW MaTEeMAaTHKU 20 20
7 I' | Iiasa 4 . Bexktopsl 12 12
8 A | I1asa 3. YnciaoBble mOCIEI0BATENILHOCTH 17 17
9 I' | Inasa 5 . 'eomerpuyeckue npeoOpa3oBaHUs 13 13
10 | A | [loBTopenue u cuctemMaTH3aIus yueOHOTO MaTepuaa o ainredpe 8§ 4acoB 10 8
11 | I' | IloBTOpeHue u cucTeMaTH3anus yaeOHOro MaTepuasa 1o reoMeTpuun 7 4acoB 10 7




12 | BC | IIpeacraBieHue JaHHBIX IIOBTOPEHHE 1

13 | BC | OnucarensHas craTuctuka. PaccenBanne JaHHBIX IIOBTOPEHHE 4

14 | BC | MuoxecTBa MOBTOPEHHE 2

15 | BC | Beenenue B Teoputo rpadoB MMOBTOPEHUE 4

16 | BC | CnyuaiiHast ©3MEHYMBOCTh. BepoaTHOCTh 1 4acToTa cirydaiftHOTO coObITHA. CitydaiiHbie IIOBTOPEHHE 7

COOBITHSA

17 | BC | DnemeHTbl KOMOMHATOPUKU 4 3

18 | BC | I'eomerpuueckast BEpPOSITHOCTD 4 3

19 | BC | Ucnbrranus beprymmm 6 4

20 | BC | CaydaiiHas BelIMIHHA 6 4

21 | BC | IloBTOopeHue 10 2

Hroro 209 204
I'padux oneHounbIx nmpoueayp 9 kiacca
Ne it TeMbl KOHTPOJILHBIX Pa0doT

1 Maremathka | BxogHas KOHTpoJibHas paboTa 12.09
2 A KontponbHas pabora Ne 1 no teme «HepaBeHncTBay 28.09
3 r KonTtponbnas pabora Ne 1 no teme «PenieHre TpeyroJbHUKOBY 20.10
4 A KonTponpHast padota Ne 2 o teme « KBagpaTuunas QyHKIUsI» 24.11
5 I KonTposnpHast padota Ne 2 o teme «lIpaBuibHble MHOTOYTOJBHUKI 06.12
6 MaTematuka | PyOexHas KOHTpoJsibHas paboTa 25.12
7 A KonTposnpHast padota Ne 3 o teme «KBaaparnunast pyHKums» 25.12




8 r KonTtponsHas padora Ne 3 mo Teme«/lekapToBbI KOOPIUHATHI HA THIOCKOCTHY 16.01
9 A KonTtponsHas pabora Ne 4 mo Teme « 9I€MEHTHI MPUKIATHON MATEeMaTHKID) 13.02
10 r KonTtponrHast padota Ne 4 o teme «BekTopbI» 01.03
11 A KonTponsHast padora Ne 5 mo teme «HuCIoBbIe MOCIEI0BATEILHOCTI 03.04
12 r KonTtposneHast padota Ne 5 o teme «I'eomerprudeckne mpeoOpa3oBaHus»» 24.04
13 r KonTtposnsHast padota Ne7 mo reme« O60011eHIE U CHUCTEMAaTU3alusl 3HAHUN YJalIuxcst 3a Kype 8 13.05
KJ1acca 1o T€OMETPHID)
14 A KonTtponsHast padotaNe7 o Teme «O0001mIeHNE U CHCTEMaTH3alKs 3HAaHUH yJaruxcs 3a Kype 8 22.05
KJ1acca 1o anreope»
Ne TeMbl KOHTPOJIbHBIX Pa00T 1O BEPOSTHOCTH U CTATHCTHKE
1 Kountponsnas padota Ne 1
21.11
2 KonTtponbnas pabora Ne 2
05.03
3 KonTtponbras padorta Ne 3
07.05

LlesneBble NpHOPUTETHI BOCHUTAHUSA

Ha ocnoBanuu ®enepanpHoro 3akona ot 31.07.2020 N 304-®3 «O BHecennm u3MeHeHnit B DenepanbHblii 3akoH «OO0 00pa3oBaHUU B
Poccuiickoit denepanum» mo Bonpocam BocnuTaHusi odyuatomuxcs», Pacnopsoxenus [IpasurensctBa Poccuiickoii @eaeparuu ot 29.05.2015 Ne 996-
p «O06 yrBepxknenun Ctpareruu pa3Butusi BocruTanus B Poccuiickoii @enepanuu Ha nepuoa a0 2025 roga» peanu3anusi BOCHHUTATEILHOTO
NMOTEHIMAJIA YPOKA NMPeANnoaraer cjeayloue mejeBble IPUOPHUTETHI, CBSI3aHHbBIE C BO3PACTHHIMU OCOOCHHOCTSIMU BOCIIMTAHHUKOB!



BocnurareabHbIH KOMIIOHEHT

®opmbl padoThI

1.YcranoBneHue NOBEPUTENBbHBIX OTHOIIEHUN MEXIY YUMTEIEM U €ro YYEHUKaMHU, CIIOCOOCTBYIOIIMX
MTO3UTUBHOMY BOCIIPUSTHIO YYalIUMHCS TPEOOBAHUM U IMPOCHO yUUTENs, IPUBJICYEHNUIO UX BHUMAHUS K
oOcyxaeMoii Ha ypoke WH(OpMAIMH, aKTUBU3AIUN X TIO3HABATEILHON eI TEIHHOCTH.

2.IloOyxeHue HIKOJFHUKOB COONIOJAaTh Ha ypOKe OOMICPHUHSATHIE HOPMBI TIOBEICHWS, IpaBHIIA
oOuieHust co crapmMMH  (YYUTEIsIMH) U CBEPCTHMKaMH (IIKOJbHUKAaMHU), MTPUHLHUIBI y4eOHOMH
JUCHMILIMHBI U CAMOOPTaHU3aLUH.

3.IlpuBnevyenne BHUMaHUS NIKOJHHUKOB K IIEHHOCTHOMY AacCHeKTy H3YyYaeMbIX Ha YpOKax SBIICHHIA,
opraHuszanusi MX padOTbl C TMOJIy4aeMOM Ha YpPOKE COLMAJIbHO 3HAaYMMON uHpopManuendn —
MHULMUPOBaHUE €€ 00CYXICHNUS, BbICKAa3bIBAHUS yYAIIUMHCS CBOETO MHEHUS T10 €€ MOBOY, BRIPAaOOTKU
CBOETO K HEW OTHOLICHMSL.

4.Vicionb30oBaHHE BOCHHUTATENbHBIX BO3MOXXHOCTEH colepkaHus ydyeOHOro ImpeaMera uepes
NEMOHCTpAIMI0  JIeTAM NPUMEpPOB OTBETCTBEHHOIO, TPAXKJAHCKOTO TIOBEIEHUS, MPOSBICHUS
YeJIOBEKOII00Us U J0OpOCEpAeYHOCTH, Yepe3 NoA00p COOTBETCTBYIOIIMX TEKCTOB Ul YTEHMs, 3ahay
IUIsl pelIeHns, TPOOJIEMHBIX CUTYallMi Ui 00CYXeHUs B Kiacce.

S5.IIpuMeHeHre Ha ypOKEe MHTEPAaKTUBHBIX (OpM pabOThl y4allMXCsA: MHTEIJIEKTYaJIbHBIX UIP,
CTUMYJIIMPYIOIIUX ITO3HABATEIbHY0 MOTHUBALMIO INKOJIBHUKOB; JMJAKTUYECKOTO TeaTpa, Ine
IIOJIy4EHHbIE HA YPOKE 3HAHUs OOBIIPBIBAIOTCS B T€ATPAIbHBIX IOCTAHOBKAX; JUCKYCCHI, KOTOPbIE JAIOT
y4aluMcsi BO3MOXKHOCTb IPUOOPECTH OMNBIT BEACHUS KOHCTPYKTMBHOI'O JIMAJIOra; rPyNIoBOM paboThI
Wi paboThl B Iapax, KOTOPbIE ydaT MIKOJbHUKOB KOMaHAHOW paboTe M B3aMMOJEHCTBHIO C JIPyTUMHU
JETbMU;

6.BxirodyeHHe B ypOK MIPOBBIX INPOLENYP, KOTOPHIE MOMOIarOT IMOAJNEPKAaTh MOTUBALUIO JIETEH K
IIOJIyYEHUIO 3HAHWM, HAJIA)KUBAHWIO NO3UTHBHBIX MEKJIUYHOCTHBIX OTHOIIEHUN B KJIACCE, IIOMOTAOT
YCTaHOBJICHHIO T0OpO’KenaTeNbHOM atMochepbl BO BpeMs ypoKa.

7.0pranu3zanus 1medcTBa MOTHBHPOBAHHBIX M 3PYAMPOBAHHBIX YYaIMXCS HAJ| UX HEYCIEBAIOLIUMHU
OJIHOKJIACCHUKAMM, JAOLIEr0 HIKOJBHUKAM COLMAJIBHO 3HAYMMBIA OIBIT COTPYIHUYECTBA U B3aHMMHOMN
IIOMOIIH.

8.I/IHI/H_[I/II/IpOBaHI/Ie H TOAACPIKKaA HCCIEI0BATEIbCKON JI€ATEILHOCTH IIKOJHHUKOB B paMKax

peain3aliui UMW UHAUBUAYAJIbHBIX U I'PYHIIOBBIX UCCICAOBATCIBCKUX ITPOCKTOB, YTO JACT IIKOJbHUKAM
BO3MOXHOCTb HpI/I06peCTI/I HaBBIK CAMOCTOSATCIIBHOT'O PCIICHUA TeOpeTquCKOﬁ HpO6J'I€MBI, HaBBbIK
TCHCPUPOBAHUA U O(bopMJ'IeHI/I}I COOCTBEHHBIX H,Z[eﬁ, HaBbIK YBAXHUTCJIIBHOI'O OTHOLICHUA K YYXKHUM

1. IMonoxuTenbHBI 3MOLMOHANBHBIA HACTPOH,
MOOUIPEHUE, TMOXBajla, CO3JAaHUE CUTYyalul
ycrexa, OOCyKIeHHe TpaBWiI OOIIEHUS CO
CTapIUMHU(YIUTEIISIMH ) u CBEpCTHUKAMU
(ILIKOJIPHUKAMN), YCTaHOBJICHUE MIPaBUII
yueOHOM TUCIUIIMHBI U CAMOOPraHU3al1u.

2. Dnwurpad ypoka, ONpEeTIeHHE 3HAYUMOCTHU
TEMBI, IOCTAHOBKA MTPOOJIEMHOT0 BOMpOCa.

3. IloBropeHue mpaBuia pabOThl Ha YpOKeE,
npaBm1 paboTHI B TPYIIIIE.

4. PaGoTa KOHCYyJIbTaHTOB, paboTa B IpyImax,

paboTta B mapax, paboTa 3KCIEpPTOB 10 MPOBEPKE

J\3.




uaesM, opopMICHHBIM B paboTax APYrHX HMCCIENOBaTesei, HABBIK MYOJUYHOTO BBICTYIUICHHS TEpe.
ayIUTOPHUEN, apTyMEHTUPOBAHMS U OTCTAUBAHMS CBOCH TOYKU 3PEHHUSL.

Ilnanupyembie pe3yjbTaThl OCBOEHUSI Y4eOHOro npeamera «MaTeMaTHKa)
HA YPOBHE OCHOBHOIO 00111er0 00pa3oBaHus

K xonIty 00yuenus B 8 kiacce 00yJaronuiics moayduT CICIYIONINE TPEIMETHBIC PE3YIbTATHI:

Yucaa v BbIYUCTEHUS

Hcnons30BaTh HavambHBIE MPEICTABICHUS O MHOXECTBE JIEHCTBUTEIBHBIX YWCE JJIS CPAaBHEHHS, OKPYIJICHUS W BBIYMCICHUN, M300pakaTh
JNENCTBUTEIBHBIE YACIIA TOUKAMHU Ha KOOPAUHATHOW MPSMOM.

[IpumeHsTh MOHATHE apUPMETUYECKOTO KBAIPATHOTO KOPHS, HAXOIUTh KBAApaTHbIE KOPHU, HCIOJB3YS MPU HEOOXOAUMOCTH KaIbKYISATOP,
BBITIOJIHATH NMpeoOpa3oBaHUsl BbIpaKEHUH, COJlepKaIllNX KBaJpaTHbIe KOPHH, HUCMOJb3ys CBOICTBa KopHel. Mcnonp3oBaTh 3anucu OONBIIMX U MallbIX
YHUCEJT C IIOMOIIBIO JECATUIHBIX APOOCH u cTenenei uncia 10.

AnredOpanyeckue BbIpasKeHU s

[IpuMeHSTh MOHSATUE CTENIEHU C LIeTBIM [T0Ka3aTesIeM, BHIIOIHATH MpeoOpa3oBaHusl BIPAKEHUN, COJEPKAIINX CTETICHHU C IIeJIbIM ITOKa3aTesIeM.

BbINoNHATE  TOXKIECTBEHHBbIE MpeoOpa3oBaHMsl pPALMOHAIBHBIX BBIPDAKEHWH Ha OCHOBE TpPaBUJI JCHCTBHI HaJ MHOTOWIEHAMH U
anreOpanvdecKuMu IpoOsMH.

PacknanpiBath KBagpaTHBIM TPEXUIEH HA MHOKUTEIIH.

[IpumensaTh npeoOpa3zoBaHusl BIPAXKESHUHN AJIsl peUISHUS Pa3IMYHbIX 3a/1a4 U3 MAaTEeMaTUKH, CMEKHBIX IPEIMETOB, U3 PEalbHOM MPAaKTUKH.

YpaBHeHNs 1 HEPABEHCTBA

Pewate nuHeiHBbIE, KBaJpaTHbIE YPABHEHUS W palUOHAJIbHBIE YpPAaBHEHMS, CBOJSIIMECS K HHUM, CHCTEMbl JABYX YPaBHEHHH C JBYMs
[IePEMEHHBIMHU.

[IpoBoauTh mpocTeillive HCCAeA0BaHUS YPaBHEHUHM M CUCTEM YpaBHEHHI, B TOM YHUCIE C NpPUMEHEHUEM TIpaduyuecKux MpeacTaBIeHUN
(ycTaHaBNIMBaTh, UMEET JIM ypaBHEHUE WM CUCTEMa YPAaBHEHUH PEIlIeHUs], €CITU UMEET, TO CKOJIbKO, U ITpoyYee).

[lepexonuTs OT croBecHOW (GOPMYIHPOBKH 3aMaud K €€ anreOpandeckoil MOJENH C TMOMOIIBI0 COCTaBJICHHS ypaBHEHUS WM CHCTEMBI
ypaBHEHUH, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYyYEHHBIN Pe3ybTar.




[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHUs, OLIEHKH, PELIaTh JUHEHHbIE HEPABEHCTBA C OJHOM IEPEMEHHON U UX CHUCTEMBI,
naBaTh rpadUuecKyr0 WIUTIOCTPAILIUI0 MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lonumarp 1 UCHOIB30BaTh (PYHKIMOHAIBHBIE IOHITUS U S3bIK (TEPMHHBI, CHMBOJIMYECKUE 0003HAYEHMUS), ONPEAEIATh 3HaUeHUE (PYHKIIHUU I10
3HA4YCHUIO apTyMEHTa, ONPEessiTh CBOMCTBA (DyHKIMH 110 e€ rpaduKy.

CtpouTts rpaduku dJIeMEHTapHBIX (QYHKIMH BHIA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OIIICHIBATH CBOICTBA YHCIOBON (YHKIIHH 10 & rpaduKy.

K xonIty 00yuenus B 9 kiacce 00yJaronuiics mogyduT CIEIYIONINE TPEIMETHBIC PE3YIbTATHI:

Ymucna v BbIYUCICHUS

CpaBHUBaTh U YIOPSAI0UMBATh PAllMOHANIbHBIE U UPPAIlMOHATIbHBIE YHCTIA.

BoinonHATe apudmeTnueckue NEMCTBUS C palMOHAIbHBIMU YHMCIAMH, COYETasl YCTHbIE W NMUCHbMEHHbIE MPUEMBI, BBIIIOJHATh BBIUMCICHUS C
MppalMOHATIbHBIMU YUCIIaMU.

Haxonuth 3HaueHus cTeneHei ¢ HelbIMU MoKa3aTeNsiMU U KOpHEH, BBIYUCIIATh 3HAYSHHS YUCIOBBIX BhIPaXKEHHI.

OKpyryaTh NeCTBUTENbHBIE YUCIIA, BBIMOIHITH MPUKUAKY PE3yJIbTaTa BBIYUCICHUHN, OLIEHKY YHCIIOBBIX BHIPAYKEHUH.

YpaBHeHHUsI M HEpaBEHCTBA

Pemate nuHeiiHbIC U KBaJpaTHBIC YPaBHEHMSI, YPABHEHHUS, CBOAILMECS K HUM, TPOCTeHIIe JpOOHO-pallMOHAIbHBIE YPABHEHUS.

Pemats cucTreMbl IByX JIMHEHHBIX YPaBHEHUH C BYMs IIEPEMEHHBIMHM U CHUCTEMBI JIBYX YPAaBHECHHM, B KOTOPBIX OJHO ypaBHEHHUE HE SIBIIACTCS
JIMHEWHBIM.

Pemate TekcToBBIE 3aJauM anreOpanyecKUM CHOCOOOM C IIOMOIIBIO COCTABICHUS YPAaBHEHHMsS WJIM CHUCTEMBbl JBYX YpPaBHEHHUH C JByMs
IIEPEMEHHBIMHU.

IIpoBoanTs mpoOCTEHIINE HCCIENOBAHUS YPABHEHUH M CHUCTEM YpPAaBHEHHMH, B TOM 4YHCIE C IPUMEHEHHEM TIpadHuecKuX Ipe/CTaBIeHHUH
(ycraHaBiIMBaTh, UIMEET JIM YPAaBHEHUE UJIM CUCTEMA YPABHEHUH PEIICHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoYee).

Pemiare nnHeiiHble HEPaBEHCTBA, KBApaTHbIE HEPABEHCTBA, M300pa)kaTh pelIeHNe HEpaBEHCTB Ha YMCIOBOHM MPSIMOM, 3alMChIBATh PELICHUE C
IIOMOIIBIO CUMBOJIOB.

Pemate cucrembl JTUHEHHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJOYAIOLIME KBAJPaTHOE HEPABEHCTBO, M300pa)kaTh DPELICHHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3allUChIBATH PELICHUE C IIOMOIIBIO CHMBOJIOB.

Hcnosp30BaTh HEPABEHCTBA TP PELLICHUH PA3JIMUHBIX 3a1a4.

DyHKUUH

Pacnio3HaBath yHKIIMM U3y4eHHBIX BUJIOB. [I0Ka3bIBaTh CXeMaTHUECKH PACIOI0kKEeHNEe Ha KOOPAUHATHOHN MIIOCKOCTH IpaduKoB PyHKIMN BUA:

y=kx,y=kx+b,y=k/ix,y=ax2+bx+c,y=x3,y= VX, Y = |X|, B 3aBHCUMOCTH OT 3HaYCHUI KO3()(DUIIUCHTOB, OTIMCHIBATH CBOMCTBA (DYHKITHIA.
CtpouTth 1 M300paXkaTh CXeMaTHUECKH rpadUKu KBaJpaTUUHBIX (QYHKIIUH, OMMCHIBATh CBOWCTBA KBAJIPATUYHBIX ()YHKIIMN TIO UX TpapHrKaM.
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Pacnio3naBate KBajpaTuyHyto GyHKUHUIO IO (hopMyIie, IPUBOAUTH MPUMEPHI KBaIPATUUHBIX (QYHKIUH U3 peaabHOH KU3HU, (PU3HKH, TEOMETPHH.
YucioBble MOCT€10BATEIHLHOCTH U NPOrpeccuu
Pacrnio3naBath apupMeTHIECKYIO U T€OMETPUIECKYIO TPOTPECCHH MTPH Pa3HBIX CIOCO0ax 3aaaHusl.
BBINONMHATE BRIYUCIICHHS C HCTIOJIb30BAaHHEM (DOPMYIT N-TO WieHa apuPMETUIECKON 1 TEOMETPUIECKON MPOTPECCHii, CYMMBI TIEPBBIX N YJICHOB.
N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOUKAMHU Ha KOOPAWHATHOM IJIOCKOCTH.
Pemrate 3a7aum, CBS3aHHBIEC ¢ YHCIOBBIMU NOCIEI0OBATEIBHOCTSAMH, B TOM YHUCIIE 331a4H U3 PEallbHON )KHU3HHM (C MCIIOJIB30BAaHUEM KaJIbKYIATOpA,

U(PPOBBIX TEXHOJIOTHI).

I'eomerpus

OcBoenne yueonoro kypca «I'eomerpusp» Ha ypoBHe 8 Kj1acca J0JKHO 00ecTIeYHBATh JOCTHKEHHECJIe Y IOIIUX NPeAMeTHBIX
o0pa3oBaTe/IbHBIX Pe3yJIbTATOB:

— PacriosnaBaTe OCHOBHEBIE BHUbI quI)IpéxyFOJ'H)HI/IKOB, HUX 3JIEMEHTHI, I10JIB30BaTHCA UX CBOﬁCTBaMHHpH pEIICHUN
reoOMEeTPUYECKUX 3aa4.

— [IpuMeHsTh CBOMCTBA TOUKHU MEpeceUeHrs MeaH TPEYTroIbHHUKA (LIEHTpa Macc) B PEILIEHUH 3a/1a4.

— BitageTs nonsTHEM CpeHEN TMHUN TPEYTOJIbHUKA U TPANlEUU, IPUMEHATh UX CBOMCTBA MPUPEIICHUH N'€OMETPUIECKUX 3aa4.

— [Tonp3oBatbcs Teopemoit daneca U TEOPEMON O IPOMOPLIHOHATIBHBIX OTPE3KAX, MPUMEHSTh UX JUISIPEIIEHNS TPAKTHYECKUX

3azad.

— [IpumeHsTh MpU3HAKK NOI00US TPEYroJIbHUKOB B pEICHUH FEOMETPHUUECKUX 3a/1a4.

— [Tonws3oBatbcs Teopemoii [Tudaropa ams pemeHnsi reOMETPUYECKUX M IPAKTHISCKUX 3a/1a4.

— CrpouTh MaTEMaTUYECKYIO MOJIENIb B IPAKTHUECKUX 3a/1a4aX, CAMOCTOSITENIbHO JIeaTh YepTEX U HAXOIUTh COOTBETCTBYIOIIHE
JUIAHBI.

— BrnaneTh moHATHSIMU CHHYCa, KOCHHYCA M TAHTE€HCA OCTPOTO YIJia MPSMOYTOJIBHOTO TPEYTOJIbHUKA.

— [Tonb30BaThCS ATUMU TOHITHS MU JUISI PEIICHUS MPAKTUYCCKHUX 3a/1a4.

— Berauciars (pa3myHbIME cIoco0aMu ) TUIOIIA/Ib TPEYTOJIbHHUKA U IJIOMIA I MHOTOYTOJBEHBIX (DUTYP(ITOJIB3YACH, T1Ie
HEO00XOMMO, KATBKYJISITOPOM).

— [TpuMeHsTh MOJyYCHHBIC YMEHUS B IPAKTHYECKUX 3a/1a4ax.

— BrnaneTh MOHATHSIMHU BIIMCAHHOTO M [IEHTPAJIILHOTO YIJIa, UCHOJIb30BaTh TEOPEMbI O BITUCAHHBIXYIJIAX, YIIIaX MEXKY XOpAaMu
(CeKyIMMu) U yriie MeXIy KacaTeIbHON M XOPIOW MPH PEIICHUH TeOMETPHUYESCKHX 3a/1a4. BiaieTh MoHsITHEM OMUCAHHOTO YEThIPEXYTOJIbHUKA,
MPUMEHSTh CBOMCTBA OMMCAHHOTOYCTHIPEXYTOJIBHUKA TIPU PEIICHUY 3a/1a4.

— [TpuMeHsTh MOJTydeHHbIC 3HAHUS Ha TPAKTUKE — CTPOHUTH MAaTeMaTHYECKHE MOJICIHN IS 3a7a4peaibHOM JKU3HU U IPOBOIUTD
COOTBETCTBYIOIIME BEIYUCIICHUS C TPUMEHEHUEM T0I00US U TPUTOHOMETPHH (TOIB3YSCh, TJIe HEOOXO0IMMO, KATbKYISITOPOM).

— OcBoenne yuedHoro kypca «I'eomerpus» Ha ypoBHe 9 Kj1acca 10J5KHO 00ecneYuBaTh JOCTHKEHUECJIeAYOIMX NPeAMeTHBIX
o0pa3oBaTe/IbHBIX Pe3yJIbTATOB:
11



3HaTh TPUTOHOMETPUYECKUE (PYHKIIUH OCTPBIX YTIIOB, HAXOIUTH C MX IOMOIIBIO Pa3IHMYHBIC JIEMEHTHI NMPSMOYTOJIBLHOTO TPEYTOJIbHUKA
(«pereHne MpSIMOYTOJIbHBIX TPEYTOJILHUKOBY). HaXomuTh (C MOMOIIBIO KaJbKYISATOPA) ATMHBI U YIIIbI JUIA HeTaOMUYHBIX 3HAYCHUH.
[Tonk3oBaTbes popMyliaMul IPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM ISl HAXOKACHUSI COOTHOILICHUHA MEXTY
TPUTOHOMETPUYECKUMHU BEIMYNHAMU.

Hcnonb30BaTh TEOpEMBI CHHYCOB M KOCUHYCOB JUIsl HAXOXKJEHMSI pa3IMYHbIX 2JIEMEHTOB TPEYrOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIPUMEHATH UX MPH PELICHUH F€OMETPUYECKHX 3a/1a4.

— Bnagets noHaTHsAME TpeoOpa30BaHus 1M0100Us, COOTBETCTBEHHBIX HJIEMEHTOB ITOJA00HBIX (HUTYD.

[Tonp30BaThCs CBOWCTBAMH MOJIOOMS TPOU3BOJIBHBIX (DUTYP, YMETH BEIYHCIIATD JJIHMHBI U HAXOIUTH YIIIBI Y MOAOOHBIX Guryp. [IpumensTs
CBOICTBa MOJOOMS B MPAKTUYECKUX 3a/1adax.

— VYMeTh NpuUBOAUTH IPUMEPHI MTOJ0OHBIX (PUTYP B OKPYXKAIOIIEM MUpE.

[Tonp30BaTbCs TEOPpEMAMU O IPOU3BEIEHUN OTPE3KOB XOP, O IPOU3BEICHUH OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.
[Tonb30BaTbCst BEKTOpaMH, HOHUMATh UX T€OMETPUUYECKUM U (PU3HUECKUN CMBICI, IPUMEHSTh UX B PEILIEHUU T€OMETPUUYECKUX U (PU3HUECKUX
3az1ad.

— IIpuMeHsTh cKansipHOE MPOU3BEICHNE BEKTOPOB Il HAXOKIECHUS JUIMH U YIJIOB.

[Tonp30BaThCst METOOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHATH €T0 B PEIIEHUH N'€OMETPUYECKUX U TPAKTUYECKUX 3a/1a4.

BianeTs nOHATUSAMY IPaBUIBHOTO MHOTOYTOJIBHHKA, ITTUHBI OKPYKHOCTH, JJIMHBI IyTH OKPY>KHOCTH U PaJIMaHHOW MEpBI yria,

YMETh BBIYUCIIATH IUIOLIAb KPYra U €ro 4acTeu.

— IIpumeHATh NOoMy4YeHHBIE YMEHMS B IPAKTUYECKUX 3aadax.

HaxonuTh ocu (Miu LIEHTPBI) CUMMETPUHN QUIYp, IPUMEHSTH ABMKEHHS IUIOCKOCTH B IPOCTEHIINX CydasX.

HpI/IMeHHTB IMOJIYYCHHBIC 3HaHWA HAa MPAKTUKE — CTPOUTHh MAaTEMATUYCCKUEC MOJACIIN IJIs 3a/:[aqpeaanoy“1 KU3HU U ITPOBOJUTH COOTBETCTBYIOLUIUEC

BBIYUCIICHUS C PUMEHEHHUEM MOJ00US U TPUTOHOMETPUUYECKUX (QYHKIHUH (TTOTB3YSCH, T/I€ HEOOX0IUMO, KATbKYJIATOPOM).
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2. Kaneﬂnapﬂo-TeMaanecxoe IJIAHUPOBAHUE 8 kaacc.

Ne Ne
YPO | ypo Tema ypoka Ne Hara | Jlara XapakTepuCcTHKA OCHOBHBIX BU/I0B AeSITEJIbHOCTH Y4YCHUKA
Ka Ka B napar | naHu | ¢axr (Ha ypoBHe y4eOHBIX AelicTBHIH)
TeMe pada | pyem | Hueck
ast asi
I'naea 1 -anzeopa
PauunonaabHbleBbIpazkeHusi 14 — (40)
1 1 | ParmmonanbHbIe ApoOH 81 01.09 Pacnosznasams 1ienvie parmoHabHbIEC BEIPAXKEHUSI, TPOOHBIE
2 2 | PatmoHanmpHBIC IpOOH 81 04.09 panroHaIbHbIC BRIPAKEHHUS, TPUBOANUTH IIPUMEPHI TAKHX
3 3 | OcHOBHOE CBOWCTBO PallMOHAIBHON Ipoou 82 05.09 BBIPDAKEHHUN.
4 4 | OCHOBHOE CBOWCTBO PAITMOHATBLHOU JPOOH 82 06.09 Dopmynuposams.:
5 5 OCHOBHOE CBOWCTBO paIlMOHAILHOM IpooH 82 07.09 onpeodeienus: PaAMOHAIBHOTO BBIPAKEHUS, TOMTYCTUMBIX 3HAUCHUM
6 6 | CoxeHHe U BBIYHTAHIE PALMOHATBHBIX 83 08.00 TIePEeMEHHOM, TOKIECTBEHHO PABHEIX BBIPOKEHUH, TOXKJIECTBA,
1poGeii ¢ 0MHAKOBBIME 3HAMEHATEISIMU : PaBHOCHIIbHBIX YPaBHEHHIA, PAIMOHAIBHOTO YPaBHEHHSI,
7 7 | BxoaHoii KOHTPO.Ib 83 11.09 c60licmea: OCHOBHOE CBOMCTBO pPaIlMOHAIBHON JPOOH;
8 8 | Cio)keHue ¥ BEIYMTAHUE PALMOHAIBLHBIX 83 12.09 npasuia: CI0XEHUA, BBIMUTAHNA,
npo0eii ¢ OMHAKOBBIMU 3HAMEHATEIISIMU ' ycno6ue paBeHCTBa IpooH HYJIIO. 5
9 9 | CroskeHHe 1 BBMATAHHE PAIMOHATBHBIX §4 13.09 IIpumensims OCHOBHOE CBOWCTBO palHoOHATBHOMH ApOOH ISt
7pobeii ¢ pa3HBIMU 3HAMEHATENAMMU - COKpaIlIeHus 1 TpeoOpa3oBanus Apooeit. [IpuBoauTh 1podu
10 10 | CrioskeHue U BHIYUTAHHE PAIHOHATBHBIX 54 14.09 K HOBOMY (001emMy) 3HaMeHaTelno. Haxoqure cymmy. BblnonuHﬂTL
NPOGEl ¢ PA3HBIMH 3HAMEHATENAMHU : TOXKJCCTBEHHBIC MPEOOPa30BAHHS PalMOHATBHBIX BEIPAKEHHUH.
11 11 | CrOKeHHE 1 BHITUTAHNC PAIOHATHHBIX 84 15,09 Pewams ypaBHEHHS ¢ IEGPEMEHHOM B 3HaMEHaTee Apoou.
npoOelt ¢ pa3HBIMU 3HAMEHATEIISIMU '
12 12 | CroxeHue U BBIYUTAHKUE PAllMOHATBHBIX 84 18.09
npoOelt ¢ pa3HBIMU 3HAMEHATEIISIMU '
13 13 | CroxeHure U BEIYMTAHKUE PAllMOHATBHBIX 84 19.09
npoOelt ¢ pa3HBIMU 3HAMEHATEIISIMU '
14 | 14 | KourpoabHasi paGora Ne 1 mo teme §1-84
« OCHOBHOE CBOMCTBO PAMOHAJILHOM 20.09
apoou. CiioskeHue M BBIYUTAHHE '
PANMOHAJIBHBIX Apo0eii»

I'naea 1-ceomempusn 13




Yerbipéxyrojabuuku 12 — (22)

15 1 | YeTblp€XyroiabHUK U €0 31EMEHTHI 81 21.09 Tlosacnams, 4TO TaKO€ YETHIPEXYTOJbHUK. ONUCHIBATH JIEMEHTHI
16 2 | YeThIpE€XYTOJBHUK U €T0 JIEMEHTHI 81 22.09 YeThIPEXYTOJIbHUKA.
17 3 | IMapamnenorpamm. CBoiicTBa 82 9509 Pacnosnasams BBINYKIIbIE U HEBBIITYKIIBIE YETHIPEXYTOJBHUKH.
napajuiesiorpamma ' H306padxcams 1 HAXOAUTh HA PUCYHKAX YETHIPEXYTOJBHUKU Pa3HBIX
18 4 [Tapamnenorpamm. CoiicTBa 82 26.09 BUJIOB U UX JJIEMEHTEL
napajuiesiorpamma ' Dopmynuposamo:
19 5 [IpusHakumnapamienorpamMmma 83 27.09 onpedenenus: IapajjieorpaMmma, BEICOTHI TapajljiesiorpaMma;
20 6 | [Ipu3Hakumapaienorpamma 83 28.09 MPSMOYTOJIbHHKA, PoMOa, KBapara;
21 7 | IlpstMOyroJIbHUK 84 29.09 ceolicmea: apajiienorpaMmma, IpsiMoyrojibHUKa, poM0Oa, KBaapara;
22 8 | IpsmoyronbHuk 84 02.10 npusHaKy. Tapaiienorpamma, npsMoyroibHuKa, pomoa;
23 9 | Pom6 85 03.10 Jlokasvieams: TEOPEMBI O CyMME YIJIOB UETBIPEXYT OJIbHHUKA, O
24 10 | Pom6 85 04.10 CBOMCTBaX M IMpU3HAKaX MapajuieorpaMma, mpsiMoyroibHHKa,
25 11 | KBagpat 86 05.10 pomba. .
26 12 | Kontpoawnas pagora Ne 1 mo Teme §1-56 Ipumename V3yd4eHHbIE ONPEIEICHHS], CBONCTBA U MPU3HAKH K
« Tlapajjie1orpaMM 1 ero BHIAbI » 06.10 PCIICHHIO 3a1at
I'nasa 1 -anzeopa
PauunonanabHbieBbIpazkeHusi 10— (40)
27 1 | YMHOXEHHE U JeNIeHHE palluOHATBHBIX 85 Dopmynuposams:
npoOeii. Bo3Benenne paninoHaabHOM IpoOu 09.10 onpeodenienus; TOXJIECTBEHHO PaBHBIX BRIPAXCHUH, TOKICCTBA,
B CTENEHb PaBHOCHUJIbHBIX YPaBHEHHI;
28 2 | YMHOXEHHE U JICTICHUE PAllMOHATBHBIX 85 10.10 ceoticmea: OCHOBHOE CBOMCTBO pallMOHAIbHON ApoOu;
npobeii. Bo3Benenue panmoHanbHOM 1poou npasuia: CIO0XKEeHUsl, BHIYUTAaHUs, YMHOXKEHUS, AeJICHUs Ipo0eH,
B CTENEHb BO3BeJICHUS ApoOU B CTEIICHb;
29 3 | YMHOXEHHE U JIeIICHUE PallMOHATBHBIX 85 11.10 yCr06ue paBeHCTBa ApOOH HyIIIO.
npo0Oeii. Bo3Benenne paninoHaibHOM 1po0u Ilpumensmvb OCHOBHOE CBOMCTBO PAIIMOHAIILHOM APOOH 1St
B CTENEHb CoKpaleHus 1 npeobdpazoanus apooeii. [IpuBoauts apodu
30 4 | YMHOXKEHUE U JIC]ICHHE PALIMOHAIBHBIX 85 K HOBOMY (001IemMy) 3HameHnare 0. HaxoauTs cymMMy, pa3HOCTb,
npoOeii. Bo3BeneHne paninoHaabHOM Ipoou 12.10 MIPOM3BEICHUEH YaCTHOE IpoOei. BBITTOTHATE TOKICCTBEHHBIE
B CTEINEHb npeoOpa3oBaHUs pallHOHATBHBIX BEIPAKEHUH.
31 5 | ToxnecTBeHHBIETIPEOOpa3OBaHUAPAIOHATH | 86 13.10
HBIXBBIPAKEHU T
32 6 | ToxnecTBeHHbIe TpeoOpa3oBaHUS 86 16.10

pallnOHAJIbHBIX Bpra)KeHI/Iﬁ
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33 7 | ToxnecTBeHHBIC IPEOOpPa3OBaAHUS 86 17.10
paIMoOHAaIbHBIX BRIPAKCHUN
34 8 | ToxnmecTBeHHBIC IPEOOpPA3OBAHUS 86 18.10
paIMOHAIBHBIX BRIPAKCHUN
35 9 | ToxnecTBeHHBIC IPEOOPA3OBAHUS 86 19.10
paIMoOHAIBHBIX BRIPAKCHUN
36 | 10 | KourpoanHas paGora Ne 2 mo teme 85-86
«YMHOKeHHE U JieJIeHHe PAllMOHAIbLHBIX
apooeii. ToxkaecTBEeHHbIE 20.10
npeodpa3oBaHusl PANIMOHATbHBIX
BbIpaKEeHH D>
I'naea 1-ceomempus
Yerbipéxyroapuuku 10 — (22)
37 1 | CpenHsst TUHHS TPEYTOJbHUKA 87 2310 Dopmynuposams:
onpedenenus. TIapajuieIorpaMMa, BEICOTHI ITapajlIeiorpaMmma;
38 2 | Tpanenus 88 | 24.10 IPAMOYTOJIbHUKA, POMOa, KBaJpaTa; CpelHeil IMHAK TPEYroJbHHKA;
39 3 | Tpaneuus 88 25.10 Tpanelyy, BEICOThI TPareluy, CpeaHeil TMHUM Tparelyy;
40 4 | Tpanemwus 88 26.10 [EHTPAJIBLHOTO yIiIa OKPY)KHOCTH, BIIMCAHHOTO yIjla OKPY>KHOCTH;
41 5 | Tpamenus 88 27.11 BIIMCAHHOTO M OTIMCAHHOTO YEThIPEXYTOIbHUKA;
42 6 | llenTpanbHble U BIMCAHHBIC YIIIBI 89 06.11 ceoticmea: napasuieIorpaMMa, IpsMOyroJibHUKa, poM0a, KBajpaTa,
43 7 | LlenTpanbHbBIC U BIIMCAHHBIC YIIIbI 89 07.11 CpPEHUX JIMHUW TPEYTroJbHUKA U Tpaneluu, BOIUCAHHOTO yrJa,
44 8 | Buucanunsle onucannbie yeThipéxyroapauku | 810 | 08.11 BIIMCAHHOTO U OMMCAHHOTO YETBIPEXYrOJIbHIKA;
45 9 Brrcanubslie onmucadubie ‘ICTBIpéXerJ'II)HI/IKI/I §10 09.11 npu3sxHaxuy. MmapajiaejorpaMma, IpsMoyrojlbHHKa, p0M6a, BIIMCAHHOI'O
46 10 | KourpoabHasipa6ora Ne 2 mo Teme 87- 10.11 H OITMCAHHOTO YETBIPEXYTOJIbHUKA.
«Cpeansist THHHST TPEYroIbHHKA. 810 Hoxazvieams: TEOPEMBI O CYMME YTIIOB YETHIPEXYTOJIbHUKA, O
Tpaneunsi. BuucaHHbIe 1 ONHCAHHBIE IpaJyCHON Mepe BIIMCAHHOTO YIJia,BIMCAHHOTO U OITUCAHHOTO
YeThIPEXYTr0JIbHUKID) YETBIPEXYTOIbHUKA.
Ilpumensimv U3ydeHHbBIC ONIPEIICIICHUS, CBOMCTBA U MPU3HAKHU K
PELICHHIO 3314
I'nasa 1 -anzeopa
PauunonaiabHbieBbipazkenus 16 — (40)
47 1 | PaBHOCHIIBHBIE YpaBHEHUS. PaninoHanbHbIe 87 13.11 Dopmynuposamu:
ypaBHCHHS onpedeneHus; PaBHOCUIBHBIX YPaBHEHUH, PallMOHATBHOTO
48 2 | PaBHOCHIIBHBIE ypaBHEeHMsI. PaliioHanbHbIE 87 14.11 YpaBHEHUS, CTENIEHU C HYJIEBBIM MTOKA3aTeJIeM, CTENIEHHU C LEIbIM
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49 3 | PaBHOCMibHBIC ypaBHEHUs. PanmoHanbHbIe 87 15.11
50 4 | CreneHb C IETBIM OTPULIATEITBHBIM 88 16.11
MoKasareaemM
ol 5 | CremneHb ¢ LETBIM OTPUIIATEIIHLHBIM 88 17.11
MOKa3areaeM
52 6 | CrermeHb ¢ IENBIM OTPHIIATEIHLHBIM 88 20.11
MOKa3areaeM
53 7 | CreneHsb C LEIBIM OTPUIIATEITHLHBIM 88 21.11
MoKasarejaeM
54 8 CBOJCTBA CTEIEHH C IIEJILIM ITIOKA3aTEIEM 89 2911
55 9 CBOJICTBA CTEIEHU C I[EJIBIM ITIOKA3aTEIEM 89 93.11
56 10 | CsoiicTBa CTENEHH C LETBIM ITOKA3aTEIEM 89
24.11
57 11 | CgoiicTBa CTENEHN C LIEIBIM II0KA3aTEIEM 89 2711
58 12 Oynxis Y = k 810
X 28.11
u e rpaduk
59 13 Oynxis Y = k 810
X 29.11
u e rpaduk
60 14 k 810 | 30.11
OyHKIUA Y = %
u e rpaduk
61 15 810 | 01.12

OyHKIMA Y = E
X

u e€ rpauk

OTPULIATENIbHBIM [T0Ka3aTeNleM, CTAaHJapTHOTO BHJIA YHCIIa, 00paTHOM
IPONOPLHUOHAIBHOCTH;
ceoticmea: CBOMCTBA CTENIEHU C LIEJbIM MIOKa3aTeNIeM, YPaBHEHUH,

k
yHKIHM Y = v

npaeuna: CI0XKEHUsl, BBIYUTAaHUs, YMHOXKEHUS, AEJICHUS 1po0eH,
BO3BECHUS APOOH B CTECTICHB;

yeanosue paBeHCTBa ApoOu HYIIO.

Jlokasvieame CBOMCTBA CTENEHU C LIEIBIM MTOKA3aTENIEM.
Onucvieams TpapUUECKUl METO/1 PELLIEHUs] YPaBHEHUH ¢ 0 JHOU
IIEPEMEHHOM.

Ilpumensims OCHOBHOE CBOMCTBO pallMOHAIBLHOM IpoOH JIst
COKpalleHus 1 npeobdpazoanus apoodeil. [Ipuoautes apodu

K HOBOMY (001iemy) 3HamMeHaTeno. HaxomuTs cyMMy, pa3HOCTb,
MPOU3BEICHNE U YACTHOE JIpoOeii. BBIMOIHITE TOXKICCTBEHHBIE
npeoOpa3oBaHUsl palliOHATbHBIX BHIPAKEHUH.

Pewams ypaBHEHHS C IEpeMEHHON B 3HaMEHAaTee APOoOH.
IIpumenamsb CBONCTBA CTETICHU C IIEJIBIM MTOKa3aTeneM JUls
npeoOpazoBaHMs BRIPAKECHUH.

3anucvlieamsb yucna B CTaHAAPTHOM BHUJIE.

k
Buvinonname noctpoenue u uyrenue rpaduka QyHkuun y = —
X
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62 16 | KonTpoasnas pa6ora Ne 3 §7- | 04.12
« PanuoHnajibHble ypaBHeHusi. CteneHs ¢ 810
1eJIBIM OTPUIIATEIbHBIMIIOKA3ATEIEM.
®yukuus y=k/xu eé rpapux»
I'naea 1-2eomempus
IMono6ue TpeyroabHuKoOB — (16)
63 1 | Teopema ®aneca. Teopema o 811 | 05.12 Dopmynuposamn:
MTPONOPIIMOHABHBIX OTPE3KaAX onpedeneHue TIOJOOHBIX TPEYrOJIHLHUKOB;
64 2 | Teopema daneca. Teopema o 811 | 06.12 ceolicmea: MEeINaH TPEYroJIbHUKA,0NCCEKTPUCHI TPEYroOJbHHKA,
MPONIOPIIMOHAIBHBIX OTPE3KAX MEPECEKAIOIINXCS XOP/, KaCaTeIbHOW U CEKYILEH;
65 3 | Teopema daneca. Teopema o 811 | 07.12 NPpU3HAKU NOJOOHS TPEYTOJILHUKOB.
MTPOMTOPIIMOHAITBHBIX OTPE3Kax Hoxazvieamy:
66 4 Teopema daneca. Teopema o 811 08.12 meopemul: daneca, 0 MPONMOPIMOHATIBHBIX OTPE3KaX, O CBOMCTBAX
MTPONOPIIHOHATEHBIX OTPE3Kax Me/IMaH TPEYroJIbHUKA, OUCCEKTPUCHI TPEYTOJIbHUKA;
67 5 Teopema ®aneca. Teopema o 811 11.12 ce0Uicmaa: IEPECEKAIINXCS XOp/I, KacaTeIbHOW U CEKYILEH;
MPOTIOPITUOHAIBHBIX OTPE3KaX ) Npu3HAaKu HO,Z[O6I/I$I TPEYTrOJIbHUKOB.
68 6 TeopeMa daeca. TeopeMa 0 811 1212 HpuMeHﬂmb N3YYCHHBIC OITPEACIICHNUA, CBOMCTBa U IIPU3HAKH K
[IPONOPLHUOHAIBHBIX OTPE3KaX ' PCIICHHUIO 3a/1a9
69 7 | IlogoGHbBIE TPEYTONBHUKH 812 | 13.12
70 8 | IlepBsIii mpu3HAK OO0 TPEYTOJIHBHHUKOB 813 | 14.12
71 9 | IlepBsIil mpu3HAK MTOA00US TPEYTOJIHHHUKOB 813 | 15.12
12 10 | IlepBbIit mpU3HAK MO00US TPEYTOIHLHUKOB 813 | 18.12
73 11 | IlepBbIii mpu3HAK MO00MS TPEYTOJIHLHUKOB 813 | 19.12
74 | 12 | PyGexnasi KOHTPOIbHAsi padoTa 8§13 | 20.12
75 13 | Bropoii u TpeTuii npu3HaKu mo00us 814 | 21.12
TPEYroJIbHUKOB
76 14 | Bropoii u TpeTuii mpu3HaKH 1Mo 100us 814 | 22.12
TPEYroJIbHUKOB
7 15 | Bropoii u TpeTuii npu3HaKH Mo100us 814 | 25.12
TPEYTrOJIHbHUKOB
78 | 16 | KourpoabHaspa6ora Ne3 mo Teme §11- | 26.12
« Teopema ®@aneca. [loxooue 8§14
TPEYroJbHIUKOB
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I'naea 2- anzeopa
KBanparnble kopun./leiicTBuTeIbHBIE Yncaa 24 —(25)

79 1 | Oyukuus y = Xu eé rpadux 811 | 27.12

80 2 | ®ynxius y = X°u eé rpaduk 811 | 28.12

81 3 | ®yuxuus y = X°u eé rpaduk 811 | 29.12

82 4 | KBagpaTHble KOpHH. ApUPMEeTHISCKUIA 812 | 08.01
KBaJPAaTHBII KOPEHb

83 5 | KBagparubie kopHH. ApupMeTHIeCKUid 812 | 09.01
KBaJJPAaTHBIN KOPEHb

84 6 | KBagparHbie kKopHH. ApupMeTHIeCKHA 812 | 10.01
KBaJPAaTHBIN KOPEHb

85 7 | MHOXECTBO | €T0 JJICMCHTBI 813 | 11.01

86 8 | MHOXeCTBO U ero JIeMEHTHI 813 | 12.01

87 9 [MoamuOXecTBO. Oniepaliny Hat 814 15.01
MHOJKECTBAMHU

88 10 | IoxmHuOXkecTBO. Orepanuu HaJ 814 16.01
MHOJKECTBAMHU

89 11 | YucrnoBsie! IMHOXECTBA 815 | 17.01

90 12 | Yucrnossie! IMHOXKECTBA 815 | 18.01

91 13 | CgoiicTBa apuhMeTHUECKOTO KBAIPATHOTO 816 | 19.01
KODHS

92 14 | CgoiicTBa apuMETUUECKOTO KBAPATHOTO 816 | 22.01
KOPHS

93 15 | CgoiicTBa apuhMETUUECKOTO KBAAPATHOTO 816 2301
KOPHS

94 16 | CgoiicTBa apuhMeTHUECKOTO KBAAPATHOTO 816 24.01
KOPHSI

95 17 | ToxxaecTBeHHBIC TPEOOPA3OBAHMS 817
BBIpQKEHUH, COJIEPIKAIIUX KBaIpaTHBIC 25.01
KOPHHU

96 18 | ToxnaecTBeHHbIE TPe0Opa30OBaHUs 817 | 26.01
BBIPKEHUH, COJepKaIIUX KBaJApaTHbIC
KOPHHU

97 19 | ToxzaecTBeHHbIE TPe0Opa3oOBaHUs 817 | 29.01

Onucvieams: TIOHSITHE MHOYKECTBA, DJIEMEHTA MHOXKECTBA, CIIOCOOBI
3a/IaHKsI MHOKECTB; MHOKECTBO HATYpPaJIbHBIX YHCEJI, MHOKECTBO
LEJIBIX YMCEJI, MHOKECTBO PAllMOHAIBHBIX YHCEI, MHOKECTBO
JNEHCTBUTEILHBIX YHCET M CBSI3U MEXK]Ty STHMH YHCIIOBEIMU
MHO’KECTBAMU; CBSI3b MKy OCCKOHCUHBIMH JCCITHYHBIME JIPOOSIMU
Y PAMOHATBHBIMY, UPPAMOHATLHBIMH YUCIIAMHU.

Pacnosznasams panmonaiibHbIe U HppalMOHATBHBIC YUCIIA.
[TpuBOANUTE IPUMEPHI PAITHOHATBHBIX YUCEIT U UPPAMHOHATBHBIX
YHUCEe.

3anucvieamsb ¢ TOMOIIBIO (HOPMYIT CBONCTBA JCHCTBUM C
JICHCTBUTEILHBIMH YHCITAMH.

Dopmynuposams.

onpeodenenus: KBaApaTHOTO KOPHS U3 YKCia, apu(pMeTHIecKoro
KBaJIPATHOTO KOPHSI M3 YMCIIa, PABHBIX MHOYECTB, TIOIMHOKECTBA,
MepPECeUYCHHS] MHOYKECTB, O0BEAMHEHUSI MHOYKECTB;

ceoticmea: GyHKINH Y = X%, apu)METHYECKOTO KBaJPaTHOTO KOPHS,
dyHKIHH Y = /X .

Jloka3bIBaTh CBOMCTBA apr(METUISCKOTO KBAAPATHOTO KOPHSI.
Cmpoums rpaduxu GyHKIMA Y = X1y = /X .

Ipumenamo noHsTHE APUGMETHUECKOTO KBAJAPATHOTO KOPHS [T
BBIUMCIICHUS] 3HAUEHUH BbIPAKEHUI.

Ynpowamu BoIpaxkenus, coaepxaiiue apupMeTHuecKue KBaapaTHble
kopHH. Pemars ypaBHeHus. CpaBHUBATh 3HaYCHUS BBIPAKEHUH.
BrimonusaTe npeoOpa3zoBaHue BhIPAXKEHUN C TPUMEHEHUEM
BBIHECEHMSI MHOXKHUTEIS U3-TI0]1 3HAKa KOPHSI, BHECEHUSI MHOKHUTEIIS
10/1 3HAaK KOPHS. BBIMOIHATE 0CBOOOKICHHE OT UPPALIMOHATBHOCTH
B 3HAMEHaTese Ipo0H, aHaIH3 COOTHOIICHU MEX1y YUCIOBBIMU
MHO>KE€CTBAMH U MX dJIEMEHTaMH
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BBIPAKEHUH, COZepKAILUX KBaJApaTHbIE
KOPHHU

98 20 | ToxxnecTBeHHBIE TPEOOPAZOBAHHUS 817 | 30.01
BBIPKCHUH, CO/IEPKAIINX KBAPAaTHBIE
KOPHHU
99 21 | ToxxaecTBeHHBIE PEOOPA3OBAHMS 817 | 31.01
BBIPKCHUH, COIEPKAIINX KBAPaTHBIE
KOPHHU
100 | 22 | ®dynkmus y =~/ u eé rpaduk 8§18 | 01.02
102 | 24 | KonrpoJbHasi padoTa Ne 4 o Teme 811- | 05.02
« KBagpaTHble KOpHU» 818
I'naea 3 - zeomempusn
PelneHue npsiMoyroJibHbIX TPeyrojabHukoB — (14)

103 1 | MeTpu4ecKrecoOTHOIICHHS 815 | 06.02 Dopmynuposamn:

B IIPSIMOYTOJTBHOM TPEYTOJIbHUKE onpedeneHus. CHHYCa, KOCHHYCA, TAHT€HCA, KOTAHT'€HCa OCTPOTO

104 2 | Teopema I[Tudaropa 816 | 07.02 yTIJ1a IPsIMOYTOJIBHOTO TPEYTrOJIbHUKA;

105 3 | Teopema ITudaropa 816 | 08.02 €6801iCMeEa. BBIPAKAIOIINE METPUUECKAE COOTHOLIEHUS B

106 4 | Teopema ITudaropa 816 | 09.02 MPSMOYTOJIBHOM TPEYTOJIbHUKE U COOTHOILIEHUS MEXKY CTOPOHAMHU U

107 5 | Teopema ITudaropa 8§16 | 12.02 3HAYEHHUSMHU TPUTOHOMETPHUECKUX (DYHKITUH B IPIMOYTOJILHOM

108 6 | Teopema I[ludaropa 816 | 13.02 TPCYroJIbHUKE.

109 7 | KonrpoabnaspaGora Ne 4 o teme §15- | 14.02 3anucviéams TPUTOHOMETPUYECKHE (HPOPMYIIBI, BBIPAKAIOIINE CBS3b
« MeTpryecKHe COOTHOIEHHUS B §16 MEKIY TPUTOHOMETPHUYECKUMHU (PYHKIIUSIMH OJTHOTO M TOTO XKe
NPAMOYIroJ1bHOM TpeyroJjbHUKeE. OCTpOTO yrja.

Teopema IMudaropa» Pewams IpsIMOYTOJIbHBIE TPEYTOJIBHUKH.

110 8 | TpuroHomerpuueckue GyHKIUHA OCTPOTO 817 | 15.02 Hoxazvieame:
yIJIa IIPAMOYTOJILHOTO TPEYTOIbHUKA meopemy 0 METPUUECKHX COOTHOIICHUSAX B IPSMOYTOJIBHOM

111 9 | TpuroHoMeTpryeckue QYHKIUHE OCTPOIO 8§17 | 16.02 TpeyrosibHuKe, Teopemy [Ingaropa;
yIJ1a IPAMOYTOILHOTO TPEYrONBHAKA @opmynvl, CBA3BIBAIOUINE CUHYC, KOCHHYC, TAHTCHC, KOTAaHTCHC

112 | 10 | TpuroHomeTpuuecKue GyHKIMH OCTPOIrO 8§17 OAHOTO M TOTO 3KE OCTPOTO yria.
yTJ1a TIPAMOYTOJILHOTO TPEYroNbHHKA 19.02 Bv1600umb 0CHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO U 3HAUEHUS

113 11 | Pelenne MPAMOYTONBHEIX TPEYTOTEHHKOB 5§18 20.02 CHUHYyCa, KOCUHYCa, TAHT'€HCa U KOTaHreHca Juist yrios 30°, 45°, 60°.

114 | 12 | PemeHue npsIMOYTOJIbHBIX TPEYTOJILHUKOB 818 | 21.02 Tipumensmp U3yueHHbIE OTPEENEHH, TEOPEMEI M HOPMYIEI K

115 | 13 | PemieHue npsMOYTOJIbHBIX TPEYTOJIbHUKOB 818 | 22.02 PCILICHHIO 3311
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116 | 14 | KonrpouanHasipabora Ne 5 mo Teme 817- | 26.02
« TpuroHomerpuyeckue QyHKIHH 818
0CTPOro yrja npsiMmoyroJjibHoro
TpeyrojibHuKa.Penienne npsiMoyroibHbIX
TPeyroJibHUKOB»
I'naea 3- anzeopa
KBanpatnbie ypaBHenus 11 — (26)
117 1 | KBagpatHble ypaBHeHus. Pemenue 819 | 27.02 Pacnosnasams 1 IpuBOINTE TPUMEPHI KBAIPAaTHBIX YPAaBHEHUN
HETIOJIHBIX KBaJJPAaTHBIX YPaBHEHHUI Pa3TUYHBIX BHJIOB (ITOJTHBIX, HETIOJTHBIX, TPUBEIEHHBIX),
118 2 KBanparabie ypaBHeHUs. Pemenue 819 28.02 Onucvieams B 00IIIeM BUJIE PEIICHUE HETIOJIHBIX KBAPATHBIX
HETIOJHBIX KBA/IPATHBIX YPaBHEHUHN YpaBHEHUM.
119 3 | Kagparusle ypaBHeHUs. Pemenne 819 29.02 Dopmynuposams:
HETOJIHBIX KBAJIPATHBIX YpaBHEHUH onpedenenus. ypaBHEHU IEPBOU CTETIEHH, KBAaIpaTHOTO yPaBHEHUS,
120 4 dopmya KOpHEH KBaIpaTHOTO YPaBHEHUS 820 01.03 JHMCKPUMMHAHTA KBAJPaTHOTO YpPaBHEHHS; OMKBaPAaTHOTO
121 5 | ®opMmyna KOpHEH KBaJIpaTHOTO ypaBHEHUS 820 | 04.03 YpaBHCHMS,
122 6 | ®opMyna KOpHEH KBaJIpaTHOTO ypaBHEHUS 820 | 05.03 meopemy Buera u 00paTHyio eii Teopemy.
123 7 | ®opMyna KOpHEH KBaJpaTHOTO YpaBHEHUS 8§20 | 06.03 3anuceieame v 10Ka3bIBATE HOPMYITY KOPHEH KBaIPaTHOIO
124 8 | Teopema Buera §21 | 07.03 ypaBHeHus1. MccienoBaTh KOJIMYECTBO KOPHEN KBAAPATHOTO
125 9 | Teopema Buera §21 | 11.03 YpaBHEHHS B 3aBHCUMOCTH OT 3HAaKa €ro JUCKPHUMUHAHTA.
126 | 10 | Teopema Buera §21 | 12.03 Jloxazvieamv meopemoi: Bueta (npsmyto u O6paTHy102,
127 | 11 | Koutpoasnas padora Ne 5 o reme §10- | 13.03 Onucweanjb Ha [IPUMEePax METOJI 3aMEeHbI TIEPEMEHHOM ISl PEIICHUS
« KBaapatHbie ypaBHenusi. Teopema 821 YPaBHCHHH. .
Buerar Haxooums KOpHYU KBaJIpaTHBIX YPaBHEHHUH Pa3IMYHBIX BUIOB.
[Ipumensats Teopemy Buera u oOpatHyto eit Teopemy. Haxoauts
KOPHHU YpaBHEHH, KOTOPbIE CBOAATCS K KBajpaTHbIM. COCTaBIIsATh
KBaJ[paTHbIC YPaBHEHUS M YPABHEHHUS, CBOJISIINECS K KBAJAPATHBIM,
SIBIISTIOIIMECS] MATEMATHYSCKHUMH MOJICIIIMU PEATBHBIX CUTYAITH
I'nasa 4- zeomempus
Muoroyrosibuuku.Iliomaas Maoroyroabanka — (10)
128 1 MHOTOyroJapHUKH 819 14.03 THoscuams, 4T0 Takoe MIOUIAAb MHOTOYTOJIbHUKA.
129 2 | Tlonstuennomammuoroyronsauka.Inoma §20 | 15.03 OnuceIBaTh MHOTOYTOJIEHUK, €r0 3JIEMEHTHI; BBITYKIIbIC U
JBIPAMOYTOJILHHKA HEBBIMYKJIbIE MHOTOYTOJIbHUKH.
130 3 | Mnomagsnapanienorpavma §21 | 25.03 N300paxkaTh 1 HAXOUTh Ha PUCYHKAX MHOTOYTOJIbHUK U €T0
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131 4 | InomagpnapamienorpaMma 821 | 26.03 AJIEMEHTBI; MHOTOYTI'OJIbHUK, BIINCAHHBIA B OKPYKHOCTb, U

132 5 | IlmomaapTpeyrojibHUKA 822 | 27.03 MHOTOYT'OJIbHUK, ONIMCaHHBIA OKOJIO OKPY>KHOCTH.

133 6 | IlnomaasTpeyroapbHUKa 8§22 | 28.03 Dopmynuposams:

134 7 [Tnomanp Tpanenuu 8§23 29.03 onpeodeieHus: BIUCAHHOTO U ONMMCAHHOTO MHOTOYTOJIbHUKA,

135 8 TTimomans Tpanenuu 8§23 01.04 JIomaad MHOTOYTOJIbHHKA, PpABHOBECIMKHNX MHOTOYTOJIbHUKOB,;

136 9 | Inomane Tpamenuu 8§23 | 02.04 OCHOGHble C80liCMBea TIIOIAAN MHOTOYTOJIbHUKA.

137 | 10 | KontpoasHasipaGora Ne 6 o Teme §10- Jokasvieams: TEOPEMBI O CyMME YIJIOB BBITYKJIOTO N-YTrOJIbHUKA,
« MHuoroyroasuuku. ILtomaan §23 IUIOLIA/I IPSIMOYTOJIbHUKA, TUIOLIA/Id TPEYTrOJIbHUKA, MJI0IAAH
MHOI'0YT0JIbHHKA 03.04 Tpanenny.

IIpumensame N3y4eHHbIE ONIPENEICHMS, TEOPEMBI U (OPMYIIBI K
pelIeHNIO 3a1a4
I'naea 3- anzeopa
KBanparHnbie ypaBHenus 15 — (26)
138 1 | KBagparHBIATpEXUICH 822 | 04.04 Pacnoznasame v TpUBOIUTH MPUMEPHI KBAJIPATHBIX TPEXWICHOB.
Dopmynuposams.

139 2 | KBagpatablil TpéxduieH 822 | 05.04 onpeodenenus: KBaApaTHOTO TPEXWICHA, TMCKPUMHHAHTA

140 3 KBanpartueiii TpExuneH 822 08.04 KBAJIPATHOTO YPABHEHUA U KBAJIPATHOTO TPEXUIICHA, KOPHS

141 | 4 | Pemenne ypaBHEHHIA, CBOISIIMXCA K §23 | 09.04 KBaJIPATHOTO TPEXUIIEHA; OMKBAPATHOTO YPABHEHMU,

KBaJpaTHBIM YPaBHEHUSAM ceoticmea KBaJIpaTHOTO TPEXUJICHA;

142 5 Pemenne ypaBHeHUH, CBOIAIIMXCS K 8§23 10.04 meopemy Buera n 00paTHyIo €ii TEOpeEMy.

KBaJIpaTHBIM YPaBHEHUSIM ﬂOKdS‘blGCll’}’tb meopéembl. O pa3jIo’KCHUU KBAAPaTHOI'O TpéaneHa Ha

143 6 | PemeHue ypaBHEHHUIA, CBOIAIIMXCS K 823 | 11.04 MHO>KHUTEJIH, O CBOMCTBE KBAJIPATHOTO TPEXUWIEHA C OTPULIATEIBHBIM
KBQIPATHBIM YPaBHECHUSIM AACKPUMHUHAHTOM.

144 7 | Peurenne ypaBHeHHit, CBOJAMIMXCS K 823 | 16.04 Onucvieams Ha IPUMEPAX METO/1 3aMEHbI IIEPEMEHHOM IS pelIeHus
KBaJIpaTHBIM YPABHEHUSAM YPaBHCHHH.

145 8 | PaumoHanbHbIC YpaBHEHHS KaK §24 Haxooums KOpHU KBaIpaTHBIX YPaBHEHUN Pa3IMUHBIX BUIOB.
MaTeMaTHUYECKHE MOJIEIH PealbHBIX 17.04 [TpumensaTs Teopemy Buera u o6patHyto el Teopemy. Boinonssars
cUTyauHii PasNoKeHUE KBAJPATHOTO TpéxuieHa Ha MHOXKUTENH. HaxoauTh

146 9 | Paumonanbuble ypaHeHus KaK §24 | 18.04 KOPHH ypaBHEHUH, KOTOPbIE CBOJATCS K KBaJpaTHbIM. COCTaBIATh
MaTeMaTHIeCKHE MOJIEIN PEaIbHBIX KBa/IpaTHbIE YPABHEHNS U YPABHEHMUS, CBOMALNECS K KBAAPATHBIM,
cuTyauuit SBIISIONINECS MATEMAaTUYECKUMU MOJIENISIMH PEATbHBIX CUTYaIUi

147 10 | PanmoHnanbHbIC YpaBHEHHSI KaK 824 19.04

MAaTeMaTU4EeCKUE MOJEIU PEAIBHBIX
CUTYyaLUi
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148 | 11 | PaumonanbHBIC YpaBHEHHS KaK 824 | 22.04
MaTeMaTHYEeCKHUE MOJIEITU PeaIbHBIX
CUTYalHI
149 12 | PanioHanbHBIC YPABHCHHSI KaK 824 23.04
MaTeMaTUYEeCKHUE MOJICTTH PealIbHBIX
CUTYaLI
150 | 13 | PaumoHanmbHBIC YpaBHEHHS KaKk 824 | 24.04
MaTeMaTUYEeCKHUE MOJICTTH PealIbHBIX
CUTYallHi
151 | 14 | IloBTOpeHME U CUCTEMAaTHU3alUsl yUeOHOTro 8§22- | 25.04
Marepuaa 8§24
152 | 15 | KonTpoubHasi padora Ne 6 mo reme 822- | 26.04
« KBagpaTHbiil TpéxuiieH. Pemenne 824
YPaBHEeHHIi, CBOAANINXCHA K KBAIPATHBIM
ypaBHeHusiM. Pemienue 3axa4 ¢
MOMOIILI0 PALHMOHAJIbHBIX YPABHEHUI»
IloBTOpEHUE M cHCTEMATH3AIUS Y4eGHOr0 MaTepuasa no reomerpun — (8)
153 1 | YeThip€xyroJbHUKH 29.04 Ipumensimov U3ydeHHBIE OTIPEICTICHUS TapaJlIeIOrpaMma,
154 2 | Geteipéxyromprnkn 30.04 NpsIMOYTOJIbHHUKA, poM0a, KBaJpaTa; CBOMCTBA U MPU3HAKU
155 3| TlozoGue TpeyrobHIKOB 02.05 napasuiesiorpaMmma, psiMoyrojibHuKa, pomoa K PEIICHUIO 3a/a.
Ilpumensamov U3y4eHHbIE ONIPEACTICHUS CPEAHEN JTMHUU
156 4 | Pemenue npsMOyrojbHBIX TPEYroJbHUKOB 03.05 . .
TPEYroJbHUKA; TPAIel1H, BBICOTHI TPaNeluH, CPpeHEN JTMHUU
157 5 | Pemenue npsMOyTroJbHBIX TPEYTrOJIbHUKOB 06.05 .
Tpaneuuu; HeHTPATBLHOTO Yriia OKPY>KHOCTH, BIIUCAHHOTO YIiia
158 6 MaoroyronsaHKa. 1l1omas 07.05 OKPYKHOCTH; BIIMCAHHOTO U OMIMCAHHOTO YETHIPEXYTOJIbHUKA,
MHOTOYro/bHika CBOMCTBA M MPU3HAKU K PEIICHUIO 3a/1a4.
159 7 | Muoroyronbuuku. Ilnomazs 08.02 Ilpumensamos U3y4eHHbIE ONIPEAETCHUS OJOOHBIX TPEYTOJIbHUKOB;
MHOTOYTObHHIKA ceoticmea: MeINaH TPEYroilbHUKa, OUCCEKTPUCHI TPEYTOIbHHKA,
160 8 | Konrpoubnas padora Ne7 mo teme 13.05

« O000IIeHHEe N CHCTEMATH3alus 3HAHUI
ydammxcsi 3a Kypc 8 kiacca no
reoMeTpuu»

nepeceKaroluxcs Xop/l, KacaTeJIbHOM U CeKyIel;

npu3HaKu NOJ00MS TPEYTrOJIbHUKOB K PEIIEHHIO 3a/1a4.

Ilpumensimy U3ydeHHbBIE Onpeodenenus: CUHyca, KOCUHYca, TAHI'€HCa,
KOTaHT'€HCa OCTPOTO yIJa MPsIMOYTOJILHOTO TPEYrOJIbBHUKA;
ceoticmea: BbIpaXKarolie METPUUECKNE COOTHOLIEHUS B
IIPSIMOYTOJIBHOM TPEYTOJIbBHUKE U COOTHOILIEHUSI MEXK]ly CTOPOHAMU U
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3HAYCHUSMHU TPUTOHOMETPUUECKUX (DYHKIUN B IPSIMOYTOJIBHOM
TPEYTOJbHUKE K PEIICHUIO 3a/1a4.

IIpumensimo U3ydeHHbIE OnpeoeneHus: BIUCAHHOTO U OUCAHHOTO
MHOT'OYTOJIbHHKA, IUIOIIA I MHOTOYT OJIbHUKA, PABHOBEIMKHUX
MHOT'OYT OJIbHUKOB;

OCHOBHblE C60licmEa TIOLA MHOTOYTOJIBHUKA K PELICHUIO 3aay.

IToBTOpEHUE U cUCTEMATH3AIUS Y4eOHOro MaTepuasa no ajareope — (10)

161 1 | ToxnectBeHHbIE MpeoOpa3zoBaHUs 14.05
paIMOHAIBHBIX BRIPAKCHUN '
162 2 | ToxnecTBeHHBIE IPeoOpa30BaHUs 15.05
paIMoOHAIBHBIX BRIPAKCHUN '
163 3 PanmionanbHbIe ypaBHEHUSI 16.05
164 4 | CreneHb ¢ LENbIM OTPUIIATEIbHBIM 17.05
MoKa3aTejieM
165 5 | ToxxnecTBeHHBIE TPEOOpPa3OBaHUS
BBIPOKEHUH, COJICpKAIUX KBAAPATHBIC 20.05
KOpHHU
166 6 | KBampaTHbie ypaBHEHUs, KBaJApaTHBIN
TPEXWICH 21.05
167 7 | KouTpoabHas padoraNe7 mo Teme
«00001IeHHE I CHCTEMATHU3AUSA 3HAHUA 22.05
yyammxcsi 3a Kypc 8 kiacca no ajareope»
168 8 Pemenne ypaBHeHUH, CBOISAIIMXCS K 2305
KBaJJPaTHBIM YPaBHCHUSIM
169 9 Pemrenue TeKCcTOBBIX 3a1a4 24.05
170 10 | Pemenue TeKCTOBBIX 3a1a4
24.05

Ilpumensims OCHOBHOE CBOMCTBO pallMOHAIBLHOM IpOOHU JIst
COKpalleHus ¥ npeodpazoBanus apoodeil. [IpuBoautes apodu

K HOBOMY (0011emy) 3HameHaTeno. Haxoauts cymMmy, pa3HOCTb,
MPOU3BENIEHNE U YACTHOE POoOeii. BEIMOIHATH TOX/1€CTBEHHBIE
npeoOpazoBaHMs pallMOHATIHHBIX BEIPAKEHUIA.

Pewams ypaBHEHHS C IEpeMEHHON B 3HaMEHAaTese ApoOH.
Ilpumenssimos CBOMCTBA CTENEHHU C LIEJIBIM MOKA3aTEIEM ISt
npeoOpazoBaHMs BRIPAKEHUH.

3anucvliéams yucna B CTaHAAPTHOM BHUJIE.

Ynpowamuw BoIpaxkenus, coaepxaiiue apupMeTuuecKkue KBaapaTHble
KopHH. PemaTte ypaBHeHus. CpaBHUBATh 3HAUEHUS BBIPAKCHUH.
BrimonHsaTE TpeoOpa3zoBaHue BRIPAXKEHHUH C MPUMEHEHHEM
BBIHECEHMSI MHOXKHUTENIS U3-TI0]1 3HAKa KOPHSI, BHECEHUSI MHOKHUTEIIS
10J1 3HAaK KOPHSI.

Haxooumwb KopHU KBaJIpaTHBIX YPaBHEHUHN Pa3JIMYHBIX BUJIOB.
BhInosHATE pa3noskeHne KBaJIpaTHOTO TPEXUICHA Ha MHOKUTEIH.
Haxoautb KOpHU ypaBHEHMI, KOTOpPbIE CBOASTCS K KBAJAPATHBIM.
CocraBisaTh KBaJpaTHbIC YpaBHEHUS U YPABHEHHUsI, CBOSIINECS K
KBaJIPaTHBIM, SIBJISIFOIIMECS MaTEMaTHYECKUMH MOJICISIMHU PeaTbHBIX
CUTYyaLui
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KanenaapHo-teMaTuyeckoe mJiaHupoOBaHue 10 ajredpe u reoMeTpum 9 kiacca

Ne Ne
YPO | ypo Tema ypoka Ne Hara | [Jdara XapakTepucTHKA OCHOBHBIX BU/I0B AeSITEJIbHOCTH YYCHUKA
Ka Ka B napar | maHu | ¢akr (Ha ypoBHe y4eOHBIX AelicTBHI)
TeM pada | pyem | myeck
e ast ast
I'naea 1 - anreopa
HepasenctBa — 20 yacos
1 1 | YucnoBble HepaBEHCTBA 81 01.09 Pacnoznasams v TpUBOINTE PUMEPHI YUCIOBBIX HEPABEHCTB,
2 2 | YucnoBble HEPABEHCTBA 81 04.09 HEPaBEHCTB C TIEPEMEHHBIMH, JITHEHHBIX HEPABEHCTB C OJJHOM
3 3 | Yucsnosble HEpaBEHCTBA §1 | 05.09 IIEPEMEHHON, JIBOWHBIX HEPABCHCTB.
4 4 | OcHOBHBIC CBOMCTBA YMCIIOBBIX HEPABCHCTB 82 06.09 Dopmynuposams.:
5 5 | OCHOBHBIC CBOICTBA YMCIIOBBIX HEPABCHCTB 82 07.09 onpeoenenus; CPABHEHUS IBYX YUCEN, PEIIEHUs HEPABEHCTBA C
6 6 | Crosxenne u yMHOXKEHIE YHCIOBBIX OJIHOM MepeMEeHHON, PABHOCHIIbHBIX HEPABEHCTB, PEILICHUSI CUCTEMBbI
HepaBeHcTB. OLECHHBAHHE 3HAYCHHS 08.09 HEPaBEHCTB C OJTHOM MEPEMEHHOM, 00JIaCTH OMPEICIICHUS
BBIPAXKCHUS BBIPKCHIA,
7 7 | Cnoxenue 1 yMHOXeHHE YHCIIOBBIX 83 c60ticmea YNCIIOBBIX HEPABEHCTB, CIIOKEHUS 1 YMHOXKECHHUS
HepaBeHCTB. OIICHUBAaHWE 3HAUCHUS 11.09 UCIIOBBIX HCPABCHCTB
BBIPQKCHHUSI Jlokasvieams: CBOWCTBA YHCIOBBIX HEPABEHCTB, TEOPEMBI O
8 8 | Bxognas koutpoanuas padora §3 12.09 CIOKEHHU M yMHOKEHHH HHCTIOBBIX HEPABEHCTB.
9 9 | CnoeHue ¥ yMHOKEHHE YUCIIOBBIX 83 Pewiamp TUHEHHbIC HEPABEHCTBA.
HepaBeHCTB. OleHUBAHME 3HAYCHHS 13.09 3anuchIBaTh peUICHUS] HEPABEHCTB M UX CHCTEM B BUJIE YHCIOBBIX
BLIPAKEHUS MIPOMEXKYTKOB, 00BEAUHEHUS, TIePEeCeUCHUS HHCIOBBIX }
10 10 | HepaBeHcTsa ¢ 0/IHOMN NepeMeHHoi §4 14.09 IPOMEXYTKOB. Pemars cucteMy HepaBeHCTBC OJIHOM MepeMeHHOH.
11 11 | PelmicHue HEPABEHCTB C OHOM MCPEMEHHO. 85 15,09 OHCHI/IlS@.TB 3HaueHue BhIpakeHus. M3006paxarb Ha KOOPAMHATHOM
YHCIIOBbIE MPOMEKYTKH - IpsIMOY 3aJaHHbIE HEPABEHCTBAMHU YHCIIOBBIE TPOMEKYTKHU
12 12 | Pemenre HEpaBEHCTB C OJTHOM IEPEMEHHOM. 85 18.09
UncnoBble TPOMEKYTKU '
13 13 | Pemenne HEpaBEHCTB C OJTHOW MIEPEMEHHOM. 85 19.09
Yucnosble IPOMEKYTKU '
14 14 | Pemenue HepaBEHCTB € OJHOM MepeMEHHOM. 85 20.09
Yucnossle IPOMEKYTKU '
15 15 | Cucrembl THHEHHBIX HEPABEHCTB C OJTHOM 86 21.09
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IIEPEMEHHO M

16 16 | Cucrembl TMHEHHBIX HEPABEHCTB C OJTHOU 86 99 09

MIePEeMEHHO N
17 17 | Cucrembl TUHEWHBIX HEPABEHCTB C OJHOM 86 25 09

MIePEeMECHHON
18 18 | Cucrembl TMHEHHBIX HEPABEHCTB C OJTHOU 86 26.09

MIePEeMECHHON
19 19 | Cucrembl TMHEHHBIX HEPABEHCTB C OJTHOU 86 9709

TIePEeMEHHON
20 20 | KonrpoabHasi pagora Ne 1 mo teme 81-86 98.09

«HepaBeHcTBa» '

I'nasa 1-2eomempus
PemieHue TpeyroibHUKOB 16 yacos

21 1 | Cunyc, KOCHHYC, TaHTEHC ! |1 KOTAaHTE€HC 81 2909 Dopmynuposams:

yria ot 0° no 180° ' onpeodeieHus: CUHyca, KOCUHYyca, TAHTeHCa, KOTaHreHca yria ot 0°
22 2 CuHyc, KOCHHYC, TAHT€HC| |1 KOTaHTe€HC 81 02.10 o 180°;

yria ot 0° o 180° ' €601iCMEOo CBSI3U JUIMH TNaroHAJIel U CTOPOH NapajulesiorpaMma.
23 3 Teopema KOCHHYCOB 82 03.10 Dopmynuposamsv N pa3bACHATh OCHOBHOE TPUTOHOMETPUUECKOE
24 4 TeopeMa KOCHHYCOB 82 04.10 TOXKIECTBO. BLIUNCIIATE 3HAUECHUE TpI/IFOHOMeTpI/IqGCKofI Q)yHKHI/H/I
25 5 TeopeMa KOCHHYCOB 82 05.10 yTJia 1o 3HaYEHHUI0 OJHOM U3 €T0 3aJaHHBIX (DYHKIIHH.
26 6 | Teopema cumycos 83 06.10 Dopmynuposams 1 TOKa3bIBaTh TEOPEMbI: CHHYCOB, KOCHUHYCOB,
27 7 | Teopema cumycos 83 09.10 CJIEJICTBUS U3 TEOPEMBbI KOCUHYCOB U CHHYCOB, O IIOLIAIH
28 8 | Teopema cumycos §3 10.10 OTNIMCAHHOTO MHOTOYTOJIbHHKA.
29 9 | PemeHue TpeyronbHHKOB §4 11.10 3anucvlieamsv U JOKa3bIBATDH (bopMynE)I A1s HAXOZKACHHA [I01a1
30 10 | Pelmenue TpeyroibHUKOB 54 12.10 TPEYroJbHUKA, paJyCOB BIMCAHHOW U ONMKUCAHHON OKPYKHOCTEN
31 11 | Pemenne TpeyroiabHUKOB 84 13.10 TpeYyroJIbHIKA.
32 IR el el mpp——————— 85 16.10 Ilpumensamov U3y4eHHbIE ONPEACICHUs, TEOPEMBI B POPMYJIBI K

TPEYTOTHHHKA : pEIIeHHIO0 3a/1a4
33 13 | ®opmynbl A1 HAXO0XKACHUSA TJIOMIAAN 85 1710

TpPEeYroJbHUKa
34 14 | ®opmynbl A1 HAXO0XKACHUS TJIOIAIN 85 18.10

TpPEeYroJbHUKa
35 15 | ®opmynbl A1 HAXO0XKACHUS TJIOIAAN 85 19.10

TPEYTrOJIbHUKA
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36 | 16 | KourpoanHas paGora Ne 1 mo teme §1-85
«Pelenne TpeyrojabHMKOB» 20.10
I'naea 2 - anzeopa
KBagparnunas ¢pynknus -20 yacos
37 1 | [NoBTOpeHHUE U pacIIUPEHHE CBEICHUIT O 87 93.10 Onucvieams oHATHE QYHKIIMU KaK MPaBHJIA,yCTAHABIMBAIOLICTO
byHKIMN ' CBSI3b MEXK]Ly DJICMEHTAMH JIByX MHOECTB.
38 2 | [loBTOpeHue u pacInpeHne CBEICHUH O 87 94 10 Dopmynuposamn:
byHKIMN ' onpedenenus. Hyasl QyHKIIUH; TPOMEKYTKOB 3HAKAIIOCTOSHCTBA
39 3 [ToBTOpEHME M pacIIUPEHUE CBEIICHUI O 87 25 10 byHKIMH; QYHKIMHA, BO3pacTaromeil (yObIBaromeii) Ha MHOYKECTBE;
byHKIIUN ' KBaJIpaTUYHOM (PYHKLMU; KBaIpaTHOIO HEPABEHCTBA,
40 4 | CpoiictBa QpyHKIIUU 88 26.10 ceoticmea KBaIpaTUUHON (PYHKIUU;
41 5 | Cpoiicra ¢yHKIHH 88 27.11 npasuia NOCTpoeHus rpadukoB GyHKIUI ¢ TTOMOIIBIO
42 6 | CpoiicTBa QYyHKIHH 88 06.11 npeoOpasoBanuii Buna f(x) — f(x) + b;
43 7 | Kak nmoctpouTts rpaduk dynxiun y = Kkf(x), 89 07.11 f(X) — flx + @);f(x) — kf(x). ) }
eci u3BecTeH rpaduk Gpynkimn y = f(X) : Cmpoumbs Tpaduku QyHKIHH ¢ TOMOIIBIO IpeoOpa3oBanuii Buaa f(x)
44 8 | Kak moctpouts rpaduk pynkuun y = Kf(x), 89 08.11 —f(x) + b;
eciu n3BecTeH rpaduk Gyakuuu y = f(x) f(x) = fix + a); f(x) — kf(X).
45 9 | Kak noctpoutsrpaduku Gpyaxumii y = f(x) + | 8§10 | 09.11 Cmpoums rpaduk keanparnanoi Gynkimy. Ilo rpaduxy
buy = f(x + a), ecu u3BecTeH rpadHK KBaJpaTUYHOM (YHKITMN OTUCHIBAThH €€ CBOMCTRBA.
bynxmmy = f(x) Onucvieams cXeMaTHIHOE PACHOJI0KEHHE TapadoIbl OTHOCHTEIHHO
26 10 | Kax nocrponts rpaduky bynkuuii y = f(x) §10 | 10.11 ocu abcuuce B 3aBUCHMOCTH OT 3HaKa cTapiuero ko3dhuiueHTa u
+ buy = f(x + a), eciu w3BecTen rpaduk JMCKPUMHUHAHTA COOTBETCTBYIOILIETO KBAAPATHOTO TPEXWICHA.
dynxumny = f(x)
47 11 | Kak moctpoutsrpaduku ¢pyaxmmii y =f(x) + | 810 | 13.11
buy = f(x + a), eciu u3BecreH rpaduk
dynkumn y = f(x)
48 12 | Kak moctpouts rpaduku Gpyukmuii y = f(x) 810 | 14.11
+ buy = f(x + a), ecimu u3Becten rpadux
dynrummy = f(x)
49 13 | Kanparuunas ¢pyHkuus, e€ rpaduk u 8§11 | 1511
CBOMCTBA
50 14 | Ksanpartuunas ¢pyHKkuus, e€ rpaduk u 811 16.11
CBOWCTBA
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o1 15 | Ksagparuunas ¢pynkuus, e€ rpaduk u 811 | 17.11

CBOMCTBA
52 16 | Ksamparuunas ¢pynkuus, e€ rpaduk u 811 | 20.11

CBOWCTBA
53 17 | Ksagparnunas ¢pyHkuus, e€ rpaduk u 811 | 21.11

CBOMCTBA
o4 18 | Keanmparnunas ¢pyHkuus, e€ rpaduk u 811 2211

CBOMCTBA
55 19 | Ob6obmaromee MOBTOPEHNE 87-11 | 23.11
56 20 | KonrpoabHasi pagora Ne 2 o teme 84-89 24.11

« KBaaparuunasi pyHkous» '

I'nasa 2 - 2zeomempus
I'naBa 2. [IpaBujbHble MHOTOYT0JIBHUKH-8 4acoB

57 1 | IlpaBmiIbHBIE MHOTOYTOJIBHUKH U X 87 2711 Tosicuams, 9TO TaKO€ EHTP U IEHTPAITLHBIN YTOJI MTPABHILHOTO

CBOWCTBA ' MHOTOYTOJIFHUKA, CEKTOP M CETMEHT Kpyra.
58 2 | [IpaBuiibHBIE MHOTOYTOJIBHUKH H UX 87 98.11 Dopmynuposamn:

CBOICTBA ' onpeoeieHue TPaBUILHOTO MHOTOYTOJTbHUKA;
59 3 | [IpaBuiIbHBIC MHOTOYTOJIBHHKH H UX 88 99.11 ceoticmea PaBUIIbHOTO MHOTOYTOJIbHUKA.

CBOICTBa ' /lokasvieams CBOMCTBA MPaBUIBHBIX MHOTOYT'OJIbHUKOB.
60 4 HpaBI/IJ'IBHHe MHOTOYTOJIbHUKHU U UX 88 30.11 3anucwvieams 1 Pa3BACHATH (l)OpMYJ'IBI JIWHBI OKPY>XHOCTH, IJIOIAAHN

CBOWCTBA Kpyra.
61 5 Z[J'H/IHa OKPY>KHOCTH. HJ'IOHI&I[I)DKPYF& §8 01.12 3anucwvieams U 10Ka3bIBaTh (bOpMYJ'IBI JUIMHBI 1yI'd, 101 aau
62 6 | Jlauna oxpyxHocTH. Ilnomans [ /kpyra 88 04.12 ceKTopa, (opMyJIbl ISl HAXOKCHUS PaJiyCOB BIMCAHHON U
63 7 | Jimna oxpyxuocrn. Ilomans | kpyra §26 | 05.12 OTIMCAHHOM OKPYXHOCTEH MPaBUIBHOTO MHOTOYTOJIbHHKA.
64 8 | Konrpoabnas pagora Ne 2 no Teme §8 06.12 Cmpoums ¢ TOMOIIIBIO LHPKYJIA 1 JUHENKU NpaBUIbHbIC

«TIpaBHJIbHbIE MHOTOYTOILHUKHY TPEYTrOJbHUK, YETHIPEXYTOJIbHUK, IIECTUYTOJIbHUK.

Ilpumensamov U3y4eHHbIE ONPEACICHUs, TEOPEMBI B POPMYJIBI K
pEIIeHUIO0 3a/1a4
I'nasa 2 - anzeopa
KBagpaTuunas pyukuus — 13 yacosn

65 1 | Pemenue KBagpaTHBIX HEPABEHCTB 812 | 07.12 Pewams xBazpaTHbIE HEPABEHCTBA, UCIOJb3Ysl CXEMY PACIIONI0KEHUS
66 2 | Pemienue KBaJipaTHbIX HEPABEHCTB 8§12 | 08.12 napaboJIbl OTHOCUTENBHO OcHu aldcIuce.
67 3 | Pemenue kBagpaTHBIX HEPABEHCTB 812 | 11.12 Onucvieams TpadUUeCKUii METO/I PEIICHUSI CHCTEMBI IBYX
68 4 Perenue KBaJIDATHBIX HEPABEHCTB 812 12.12 ypaBHeHI/Iﬁ C IByM: IICPEMEHHBIMH, METO/] IOICTAHOBKHA U METOJ
69 5 Penienne kBagpaTHbIX HEPABEHCTB 812 13.12 CJIOKEHUS JIJIs PEIICHHS CUCTEMBI IBYX YPABHEHHUM C JIBYMsI
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70 6 | Pemenue kBaJpaTHBIX HEPABEHCTB 812 | 14.12 NIEPEMEHHBIMH, OJIHO U3 KOTOPBIX HE SABJISAETCS JIMHEHHBIM.
71 7 | CucreMbl ypaBHEHUH ¢ ABYMs 811 | 15.12 Pewams TexcTOBBIE 33/1a4H, B KOTOPBIX CUCTEMA JIBYX YPABHEHUN C
nepeMEHHBIMU JBYMsI IEPEMEHHBIMH SIBJIIETCS. MATEMATUYECKOW MOJEIIBIO
72 8 | CucreMsl ypaBHEHHH C IByMs 812 | 18.12 peaIbHOTO MpoLecca, U UHTEPIIPETUPOBATh PE3YIbTAT PELICHUS
nepeMEHHBIMH CUCTEMBI
73 9 | CucreMbl ypaBHEHHH C IByMs 812 | 19.12
nepeMEHHBIMH
74 10 | Cucremsl ypaBHEHUH C IBYMS 812 | 20.12
nepeMeHHBIMU
75 11 | Cucremsl ypaBHEHUH C IBYMS 813 | 21.12
nepeMeHHBIMU
76 12 | Cucremsbl ypaBHEHUH C TByMs 813 | 22.12
nepeMeHHBIMHU
77 13 | KouTpoabHas pa6ora Ne 3 mo reme 813 | 25.12
«KBagpaTtuyHas QyHKuusA»
I'naea 3 - zeomempus
JlekapToBbI KOOPAMHATHI HA MJIOCKOCTH — 114yacoB
78 1 | PaccrosiHue Mexay IByMs TOUYKAMH C 814 | 26.12 Onucvieams MPSIMOYTOJIBHYIO CUCTEMY KOOPIMHAT.
3aJlaHHBIMH KoopauHaTamu. KoopauHaTtel Dopmynuposams: onipesieieHle ypaBHeHUs GUTYpbI, HEOOX0JUMOE U
CepeIHbI OTpe3Ka JIOCTaTOYHOE YCIOBUS MapajuIeIbHOCTU ABYX MPSMBIX.
79 2 | PaccTosiHue Mexay IByMSI TOUKAMHU C 814 3anucvlieamov 1 OKa3bIBATh (POPMYIIBI PACCTOSIHUS MEXKIY IBYMS
3aJaHHBIMU KoopauHaTaMu. KoopauHatsl 27.12 TOYKaMU, KOOPAUHAT CEPEIUHBI OTPE3KA.
CepeIMHbI OTPEe3Ka Bvisooums ypaBHEHUE OKPYKHOCTH, 00I1lee ypaBHEHHE MPSAMOii,
80 3 | PaccTositHue Mexay AByMsl TOUKaMH C 814 | 28.12 YPaBHEHHUE NPAMOH ¢ yrJIOBBIM KO3 UIneHTOM.
3aJlaHHBIMU KoopauHaTamu. KoopauHatel Hoxkazvieams HEOOX0IUMOE U JOCTATOYHOE YCIOBUS
CepeIMHbBI OTpEe3Ka [apajIeIbHOCTH JIBYX MPSAMBIX.
81 4 YpaBHeHuepurypsl. Y paBHeHHE 815 29.12 Ilpumensamov U3ydeHHbIE ONPEAETICHUs, TEOPEMBI 1 POPMYJIBI K
OKPY>KHOCTH PECUICHUIO 3a1a4
82 5 | YpaBHeHuepurypsl. YpaBHeHHE 815 | 08.01
OKPY>KHOCTHU
83 6 | YpaBHeHueurypsl. YpaBHeHHE 815 | 09.01
OKPY>KHOCTH
84 7 | YpaBHeHue npsMoii 816 | 10.01
85 8 | YpaBHeHue npsmMoii 816 | 11.01
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86 9 | YrinoBoii ko3 HUIMEeHT TpsIMOit 816 | 12.01
87 10 | YrnoBoii kodhdUIUEeHT NpsMoit 816 | 15.01
88 11 | KouTpoabnasapabora Ne 3 mo reme §13- | 16.01

«J/lekapTOBBI KOOPAUHATHI HA 818

IJIOCKOCTH»

I'nasa 3 - anzeopa
DJyieMeHThI NPUKJIAAHOH MaTemMaTuku — 20 yacoB

89 1 | Maremaruuyeckoe MOJEIMPOBAHHE 814 | 17.01 Ilpusooumsv npumepwvl: MaTEMATUYECKUX MOJIEIIEH peasIbHbIX
90 2 | MaremaTtndyeckoe MOJICTUPOBAHHE 814 | 18.01 CUTYaluii; MPUKJIATHBIX 3a/1a9; TPUOIMKEHHBIX BEINIHH;
91 3 MaremaTuyecKoe MOAEIUPOBAHUE 814 19.01 WCIIOJIH30BaHUS KOMOMHATOPHBIX TIPABUII CYMMBI M TIPOU3BEICHUS;
92 4 [IpouieHTHBIEPACUETHI 8§15 22.01 CIIy4allHBIX COOBITHM, BKITFOYAs JOCTOBEPHBIE H HEBO3MOYKHbBIE
93 5 HpOIIGHTHBIGpaC‘-IéTBI 815 23.01 COOBITHS; ONILITOB C PaBHOBEPOSATHBIMH MCXOJJaMU; TIPEACTABICHUS
9 6 [TpoueHTHBIEPACUETHI 8§16 24.01 CTATUCTUYECKUX JIAHHBIX B BUJIC TAOJIUII, TUATPaMM, TPaduKOB;
95 7 | HpubnmkéHHbIe BRIYUCICHUS 816 | 25.01 HCIIONIBSOB At
96 8 | MpuGmmwkénnsie Borucenns §16 26.01 BEPOSITHOCTHBIX CBOHCTB OKPYKAIOIIUX SIBIICHUU.
97 9 | OcHOBHBIE IPaBUIa KOMOMHATOPUKI 8§16 | 29.01 Dopyynuposans:
98 10 | OcHOBHBIE MpaBUIa KOMOMHATOPUKH §17 | 30.01 onpeodenenus: aOCOMOTHON MTOTPENTHOCTH, OTHOCUTEIbHON
99 11 | OCHOBHBIC PABHIIA KOMOMHATOPHKH 8§17 31.01 MOTPEITHOCTH, TOCTOBEPHOTO COOBITHS, HEBO3MOXKHOTO COOBITHS,
100 | 12 | YacroTa u BEpOSTHOCTH CIy4alHOTO 817 | 01.02 K1aCCHHCCKOC OMPCACICHIC BCPOATHOCTH,

COBLITHS npasunia: KOMOMHATOPHOE MTPABUIIO0 CYMMbI, KOMOMHATOPHOE
101 | 13 | YacroTa u BEpOSTHOCTH CIy4alHOTO 814- | 02.02 TpABHIIO MPOM3BC/ICHHA. .

COGBITHS §17 Onucvieams 3TaIbl PEIICHUS MPUKIIATHON 3a/1a4H.
102 | 14 | Kinaccudeckoe onpeieIeHUEBEPOSITHOCTH 818 | 05.02 gOﬂCHﬂmbu SANUCHIGATTD (POPIYIyHy CALOWHBIX TIPOLICHTOB,
103 | 15 | Kiacomeckoe onpeieicHHeBEposTHOCTH §18 06.02 POBOJMTH MPOIEHTHBIC PACUETHI C UCIIOJIH30BAHUEM CJIOJKHBIX
104 16 | Kimaccuueckoe onpeeieHueBEPOITHOCTH 819 07.02 [H})OHGHTOB' ..

axooums TOYHOCTb MPUOJIVIKEHHUS 110 TaOIUIIe TPUOTMIKEHHBIX

105 | 17 | HauanbHble CBE/ICHHA O CTATHCTHKE 819 08.02 3HAYCHHUH BEJIMUMHEL. VIcnonb30BaTh pa3nuuHbie (OPMBI 3aITUCH
106 | 18 | HavanbHble CBENCHNs O CTATHCTHKE 819 09.02 NpUOIKEHHOTO 3HAUYCHUS BeJIMUYMHBL. OTIEHUBATh MPUOIMKEHHOE
107 19 | HayanbHbIE CBEIECHUSA O CTATUCTHKE 819 12.02 3HAYCHIIE BENUMHL
108 | 20 | Kontposabuasi paGota Ne 4 o Teme §18- | 13.02 IIp0600ums ONBITHI CO CAydalHBIMK McXoaaMu. [1osSCHATD U

«JJIeMeHThI MPUKJIATHOMMATEMATHKH» 819

3aIIMChbIBaTh (1)OpMy.]'Iy HaXO0XACHHUA 4aCTOThI CHy‘I&ﬁHOFO COOBITHS.
OnuceIBaTh CTATUCTUYCCKYIO OLICHKY BEPOATHOCTU CJ'Iy‘-IB.fIHOI‘O
COOBITHSL. Haxoaute BCPOATHOCTDH CHy‘i&I’IHOFO COOBITHS

B OIIbITaX C paBHOBCPOATHBIMHU UCXOJaMHU.
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Onucviéams 3Tanbl CTATUCTUYECKOTO HccienoBanus. OpopMisTs
uH(pOpPMAIIHIO B BHJIE TAOIUIL, 1uarpamm. V3BiekaTs HHPOPMAIHIO
U3 Tabnuil, auarpamMMm. HaxoauTh v IpUBOIUTH
MIPUMEPBIMCIIONB30BAHMS CTATHCTUICCKIX
XapaKTePUCTHKCOBOKYITHOCTH JJAHHBIX: CPEIHEE 3HAYCHHE, MOJA,

pa3max, Mearana BEIOOpKU

I'nasa 4 -2eomempusn

BekTopbl — 12 yacoB
109 1 | IlonsTue BekTopa 819 | 14.02 Onucvieamsb TIOHATUS BEKTOPHBIX U CKAJISIPHBIX BEIUYHUH.
110 2 | [lonsTHe BexTOpa 819 | 15.02 HnmoctpupoBaTh NOHITHE BEKTOPA.
111 3 | KoopauHateiBekTOpa 820 | 16.02 Dopmynuposamu:
112 4 CrnoeHue ¥ BEIUUTAHUE BEKTOPOB 820 19.02 onpeodenieHus: MOAYIsl BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX
113 5 CrnosxeHre ¥ BEIYUTAHHE BEKTOPOB 820 20.02 BEKTOPOB, KOOPJIMHAT BEKTOPA, CyMMbI BEKTOPOB, Pa3HOCTH
114 6 | YMHOXKeHHe BEKTOPA Ha YHCIIO §21 | 21.02 BEKTOPOB, ITPOTUBOTIOJIOKHBIX BEKTOPOB, YMHOKEHHUS BEKTOpa Ha
YHUCIIO0, CKAJIIPHOTO MPOU3BEICHUS BEKTOPOB;
115 /| YMHOXEHHE BEKTOPA HA TUCTIO §21 | 22.02 ceoticmaa: peﬁaﬁmx BfKTOpOB, Koop)mHan PaBHBIX BEKTOPOB,
116 8 | YMHOXeHHE BEKTOpA Ha THCIO 821 | 26.02 CJIOXKEHHS BEKTOPOB, KOOPIMHAT BEKTOpPA CYMMBI U BEKTOPa
117 | 9 | CranipHoe NponsBeaicHHE BEKTOPOB 8§22 | 27.02 Pa3HOCTH JIBYX BEKTOPOB, KOJUTMHEAPHBIX BEKTOPOB, YMHOKCHHS
118 | 10 | CxanipHoe MPOM3BE/ICHNE BEKTOPOB §22 | 28.02 BEKTOPA Ha YKCJIO, CKAIAPHOTO IPOM3BEICHNUS IBYX BEKTOPOB,
119 | 11 | CkamsipHOE MPOM3BENICHUE BEKTOPOB 822 | 29.02 NepIeH MK YIAPHBIX BEKTOPOB.
120 | 12 | Konrpoabnas padora Ne 4 o teme §23 | 01.03 Jloka3zvieams TEOPEMBI: 0 HAXOKICHHH KOOPIUHAT BEKTOpa, O
«BeKTopbI» KOOPJMHATAX CYMMBI U PA3HOCTH BEKTOPOB, 00 YCIOBUHU
KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXJICHUH CKAJSIPHOTO
MPOM3BECHUS JIBYX BEKTOPOB, 00 YCIIOBUH MEPIICHANKYISPHOCTH.
Haxooums KOCUHYC yrila MEKIY IBYMS BEKTOPaMHU.
Ipumensimo U3ydeHHBIE ONIPEIEIICHUS, TEOPEMBI H (POPMYJIBI K
PELICHHIO 3314
I'nasa 3 - anzeopa
YuciaoBble Mocjae0BaTeILHOCTH - 17 yacoB
121 1 Yucosble HOCIEA0BATEIBHOCTH 820 04.03
122 2 | Yncnossle nocnenosaTenbHOCTH §20 | 05.03 IIpueooumsv npumepsvi: MOCIETOBATEIBHOCTEH; YUCITOBBIX
123 3 | Apudmernueckas mporpeccus §21 | 06.03 NOCJIeI0BAaTEIbHOCTEH, B YACTHOCTU apU(METUYECKON U
124 4 | Apudpmeruueckas nporpeccus §21 | 07.03 reoMeTpUYeCcKOi npozpeccnﬁ; HCTIONB30BAHMS
125 5 | Apudmernucckas mporpeccus §22 | 11.03 MIOCJICIOBATEIPHOCTEH B peaJIbHOM KHU3HH, 33124, B KOTOPBIX
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126 6 | Apudmerndeckas nmporpeccus 822 | 12.03 paccMaTpUBAIOTCS] CYMMBI C OECKOHEYHBIM YHCIIOM CJIaraeMBbIX.
127 7 | Cymma N mepBbIX WICHOB apuMETHISCKON 823 | 13.03 Onucvieamy: TIOHATHS MOCIEIOBATEIIEHOCTH, WICHA
IPOrpeccun MOCTIeI0BATEIBHOCTH; CIIOCOOBI 33[aHUs TIOCIIEI0BATEIBHOCTH.
128 8 | CymMa N nepBbIX WICHOB apu(METHUCCKOM 8§23 | 14.03 Buiyucnsaims 4i1eHbI IOCIEIOBATEIBHOCTH, 331aHHON (POPMYIIOH n-TO
POTrpeECCUn YJIeHa UM PEKYPPEHTHO.
129 9 | Cymma N mepBbIX WICHOB apu(METHISCKON 823 | 15.03 Dopmynuposams.:
OPOrPECCHH onpeodenenus: apuhMeTUIECKON TPOTPECCUU, T€OMETPHUIECKOM
130 | 10 | I'eomerpuueckas mporpeccus 8§23 | 25.03 [porpeccu;,
131 | 11 | I'eomeTrpuueckas IpoOTpecCcHs §820- | 26.03 c680lcmaa YICHOB TEOMETPUICCKON U apu(PMETHUECKOU MPOTPEeCCHid.
8§23 3adaéams apuPMETUUYECKYIO U TEOMETPUUECKYIO TPOIPECCUU
132 | 12 | T'eomerpuyeckas mporpeccus 27.03 PEKYPPEHTHO.
133 | 13 | Cymma N mepBbIX 4WICHOB FeOMETPHUYECKOIL 28.03 3anucvieams u MOACHAMY q)opliflym,l o0miero uieHa apuMeTHIECKOM
IpOrpeccuun ¥ TEOMETPUIECKOH MPOTPECCHI.
134 | 14 | Cymma N nepBbIX WiEHOB reOMETPHYECKOI 2003 3anucvieamsv u 0okazvieams: HOPMYIIBI CYMMBIN TIEPBHIX YICHOB
[IPOrpeccuu apudMeTHIecKou u F€OMETPUYECKON nporpeccnﬁu; bopmyIIsI,
135 | 15 | Cymma GecKOHEeuHOM reoMeTpuyecKoil 01.04 BBIP@KAIOIINE CBOTCTBA ICHOB APU(PMETHIECKOH 1
MIPOTrpeCcCHu, y KoTopoit | | <1 TEOMETPUYECKOH NpOrpeccuii. )
136 | 16 | Cymma beckoHeuHOl reoMeTprieckoii 02.04 BblUuCJlfln’Jb CyMMY O€CKOHEUHOI T€OMETPHYECKON MTPOTPECCHH, Y
nporpeccuu, y kotopoii | q | < 1 kotopoii | ( | < 1. IlpeacTaBnsaTh GECKOHEUHBIC TEPUOUICCKIE
137 | 17 | KourpoubHas padora Ne 5 mo reme 820- Apobu B BHE OOLIKHOBEHHBIX
«YucaoBble MOCJaeI0BATEIALHOCTH » 823 03.04
I'nasa 5 - zeomempus
I'eomeTpuuyeckue npeodpazoBanus — 13 yacoB
138 1 | JBwxkenue (nepemenieHue) GUrypsol. 824 | 04.04 Tlpusooums ipuMepsl MpeoOpazoBaHus GUTYP.
[MapannenpHpliiniepeHoc Onucvieams ipeoOpa3zoBanus GUTYp: MapaJuIeTbHBINA TIEPEHOC,
139 2 | IBmxenue (nepeMenieHue) Gurypel. 824 | 05.04 0ceBas CUMMETPUS], LEHTpalbHasi CHMMETPHs1, IOBOPOT, TOMOTETHS,
[TapannensHbBIMTIEPEHOC nojobue.
140 3 | ABuxenue (nmepeMerienue) Gurypel. 825 | 08.04 Dopmynruposams:
[MapannenpHbliiniepeHoc onpedeneHusi: TBIKXEHUS, PaBHBIX (QUTYP; TOYCK, CHMMETPHYHBIX
141 4 JIBmkenue (nepemenieHue) Gurypol. 8§25 09.04 OTHOCHUTEJIBHO MPSAMOU; TOUEK, CHMMETPUYHBIX OTHOCUTEIILHO
[TapannensHpliinepeHoc TOYKH; PUTYPBI, UMEIOIIEH OCh CUMMETPUHU; (PUTYPBI, UMEIOIIEH
142 5 | OceBas u IEHTpaJIbHAsA CUMMETPHH. 825 | 10.04 LEHTP CUMMETPHH; MOJOOHBIX GUTyD;
IToBOpOT ceoticmea: TBUKEHHUSI, TapallIeIbHOTO MepeH0ca, 0CEBOM
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143 6 | OceBas u IEHTpaJIbHAS CUMMETPHH. 826 | 11.04 CUMMETPUH, HEHTPAIbHON CUMMETPUH, [IOBOPOTA, TOMOTETHH.
IToBopoTr Jloxazvieams TEOPEMBI: O CBOMCTBAX NApaJlIEIbHOTO MIEPEHOCa,
144 7 | OceBas u LIEHTpaJIbHAsi CHMMETPHUHU. 826 | 16.04 OCEBOM CUMMETPHH, LICHTPATILHON CUMMETPHH, IIOBOPOTA,
[ToBopoT FOMOTETHH, 00 OTHOIIEHUH IUIONIa/Iel TOJOOHBIX TPEYrOJIbHUKOB.
145 8 | OceBas u eHTpaJIbHAS] CHMMETPHH. 8§26 17,04 Ipumensimy U3ydeHHBIE ONIPEIEIICHUS, TEOPEMBI U (POPMYJIBI K
IToBopoTt ' pELICHUIO 3a1a4
146 9 | 'omoterus.Ilogobue dpuryp 827 | 18.04
147 | 10 | I'omoterus.llogobue dpuryp 827 | 19.04
148 | 11 | T'omoterus.llogobue dpuryp 828 | 22.04
149 | 12 | T'omoterus.Ilogobue dpuryp 828 | 23.04
150 | 13 | KonTpoubHasi padora Ne 5 mo reme 828 | 24.04
«I'eomeTpHYecKkne Mpeodpa3oBaHus»
IToBTOpEHHUE U cUcTEMAaTH3ANMAY4eOHOT0 MaTepuaJia no ajaredpe -10 yacoB
151 1 | HepaBenctBa 25.04 Pewamwv nunHeiiHbIe HEpaBeHCTBA. Pemars cucreMy HEpaBEHCTB €
152 2 | KBagparHbIil TpeXwiIeH U KBaJpaTHIHASL 26.04 o/1HOH nnepemeHHON. O1leHUBaTh 3HaUe€HUE BeIpaxkeHus. Cmpoumu
GbyHKIMSA rpaduk kBagpaTuyHON GyHKUMH. Pewams KBapaTHbIE
153 3 | KBagpaTHbIil TpexuiieH U KBaApaTHYHas 29.04 HEpaBEHCTBA. Buluucaamsb 4iaeHbI IOCIEN0BATEIBHOCTH, 3aJaHHOM
GbyHKIMSA bopMyIoii n-To useHa, CyMMBbI I YWIEHOB apu(pMETHUECKON U
154 4 | Cucrembl ypaBHCHHUI 30.04 T€OMETPUYECKOMN MTPOTPECCHH.
155 5 | CucreMsl ypaBHEHHMI 02.05 Pewams TexcToBBIE 33/1a4l, B KOTOPBIX CUCTEMA JBYX YPaBHEHHIA C
156 6 | [porpeccun 03.05 JIBYMsI IEPEMEHHBIMH SIBJISIETCS MATEMATUYECKOU MOJEIIBIO
157 7 | Hporpeccun 06.05 peaslbHOTO IpoIlecca, U HHTEPIIPETUPOBATh PE3YAbTAT PELICHUS
158 8 | DnemMeHTH NPUKIIATHON MaTeMaTHKU 07.05 CHCTCMBI.
159 9 DJIEMEHTHI IPUKJIAJTHON MaTEeMAaTUKH 08.02
160 | 10 | MToroBasi KOHTpPOJbHasi padoTa 13.05
IloBTOpEeHUe U cucTeMATH3AUMAY4e0HOr0 MaTepuasia Mo reoMeTPUH -7 YacoB.
Pemenune TecroB
161 1 | Pemenue TpeyrojJbHUKOB 14.05 Pemarp TpeyroapHUKH ¢ IPUMEHEHUEM TEOPEM CUHYCOB U
162 2 | Pemienue TpeyrojJbHUKOB 15.05 KOCHHYCOB U UX cieIcTBUH. [IpuMeHATs GopMysbl I HAXOKAECHUS
163 3 | [IpaBusibHBIC MHOTOYTOJIBHUKHU 16.05 IJIOIIA U TPEYTOJbHUKA, PaIUyCOB BIMCAHHON U OMMCAHHON
164 4 HpaBHHLHHe MHOTOYTOJTbHUKHU 17.05 OKpY)KHOCTef/'I TpE€yrojJbHHKa. HpI/IMeH}ITb (bopMyJILI JUIMHBI OYTH,
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165 5 | JlexapToBble KOOPIUHATHI 20.05 TUIOINAM CEKTOPa, (GOPMYIIBI TSl HAXO0XKACHHUS PAIlyCOB BIMCAHHON
166 6 | Bektopnr 21.05 Y OMMCAHHOW OKPYKHOCTEH MPABHILHOTO MHOTOYTOJIbHHKA.

167 7 | UToroBasi KOHTpPoOJIbHasi padoTa 22.05

168 8 | Pemenwue 3amanmii OI'D 23.05

169 9 | Pemenwne 3amannii OI'D 24.05

170 | 10 | Pemenwue 3amanmii OI'D 24.05
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Ka.]IeH)IapHO- TEMATHIECCKOEC IIJIAHUPOBAHUE 110 CTATUHCTUKE H BEPOATHOCTHU 9 kjaacc

No Ne
n/m | YPO Tema ypoka Ne Jlata | JlaTa XapakTepucTUKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH Y4YeHHKA
:a napar | maHu | ¢akr (Ha ypoBHe y4eOHBIX JAelicTBHI)
Tem pada, | pyem | ndeck
e MYHK as as
Ta
IIpencraBaenne nanubix 1 yac
1 1 | TaGuuipl. YopsiiouMBaHre JaHHBIX U 81 05.09 OcBanBaTh CrocoObI MPEICTABICHUSICTATUCTHUECKUX JTAHHBIX U
nouck uapopmanyu. CToI0UKOBBIE YUCJIOBBIXMACCHUBOB C MOMOIIBIO TAOJIUIl U TUATPAMM C
JUarpaMMbl U KPYTOBBIE JHArPaMMEI. WCIIOJIb30BAHUEM aKTYyaJIbHBIX U BOXKHBIX JIAHHBIX(JIEMOTpaduIecKre
JTAHHBIE,IPOU3BOJICTBO MPOMBIIIIEHHON UCETbCKOX035MCTBEHHOM
MIPOIYKITNN,00IIECTBEHHBIC W IPUPOJIHBIC SIBJICHUS).
N3ydats MeTo/1bl paboOThl ¢ TAOJUYHBIMU U FpapUIECKUMU
MIPEICTABJICHUSIMU JJAHHBIX C TIOMOIIBIO IUGBPOBBIX PECYPCOB.
OnucareabHas craTucTuKa. PaccenBanne JaHHLBIX - 4 yaca
2 2 | OnwmcarenbHasi CTAaTHCTHKA: 87 12.09 OcBauBaTh MOHATHUS: YUCIOBOU HAOOP, Mepa IIEHTPATBLHON TEHIACHITUN
cpenHeeapuMeTHIECKOE, MEIMaHa, pa3Max, (Mepa 1eHTpa), B TOM YUCIIe CpeHee
HauOoJbIIee U HANMEHbIIIEE 3HAUCHUS apudMeTHIecKoe, MeIMaHa, JUCTICPCUs U CTaHIapTHOE OTKJIOHEHUE,
Habopa YUCIIOBBIX NaHHBIX. [IpuMepbl WCITOJIh30BATh 3TH XapaKTEPUCTUKH JIJIsl OTTMCAHUS PACCCHUBAHUS
CIy4aiHOM U3MEHYUBOCTH JTaHHBIX.
3 3 | U3mepenue paccenBaHus JaHHBIX. 87 19.09 OnuchIBaTbCTATUCTUYECKHUE TAHHBIE C IOMOIIBIO CPEAHETO
Jlucniepcust U CTaHAAPTHOCOTKIIOHCHHE apudMeTHYECKOro U MeIMaHbl. Pemars 3a1aun.
YUCIIOBBIX HaOOpoB.[narpamma paccerBaHus BreiaBurats runote3sl 00 OTCYTCTBUM WIIH HATMYUH CBSI3H 110
4 4 | PenreHne NpakTHYCCKUX M TIPUKIATHBIX 88 26.09 JlyarpaMMaM paccerBaHUs.
3a1a4 CTpouTh aUarpaMMbl pacCEMBaHUS 110 UMEIONTUMCS JAHHBIM, B TOM
5 5 | Pemenne nmpakTHYeCKUX U MPUKIIATHBIX 88 03.10 YHCJIC ¢ TOMOIIBLIO KOMITBIOTEPA
3a1a4
MHoxkecTBa - 2 yaca
13 1 | MHoxecTBO, HOAMHOKecTBO.Oneparun HaJl 819 10.10 OnepupoBaTh MOHSTUSIMHU: MHOKECTBO, ITOJMHOKECTBO,BBINIOJIHSITh
MHOKECTBAMH:00beIMHCHNE, oTiepaluuHajI
NepecevyeHne, J0NOJTHEHNE MHO>KE€CTBaMU:00beIMHEHNE, [TIepEeCeUCHIE, IOTIOTHEHHE, TEPEUUCIISTh
14 2 | CpoiicTBa omneparuii HaIMHOKECTBAMHU: 819 17.10 AJIEMEHTBIMHOKECTB, TPUMEHSATh

NMEPEMECTUTCIIBHOC,COUYCTATCIIBHOC,
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pacnpeienuTebHOE, BKITI0YCHHE.
I'padmyeckoenpencTaBieHue MHOKECTB

BBenenne B Teopuio rpa

oB — 4 yaca

15 I'pad, BepmnHa, pedpo. CTeneHbBEPIINHBL. 824 | 24.10 Hcnonp3oBarerpadudeckne MOIEIN: AEPEBO
Yucno pébep u cyMMapHasCTETIEHb BEPIIHH. CIIy4alilHOT09KCIIEPUMEHTA, JuarpaMmbl Diliepa, yucaoBas npsamasl.
[IpencraBnenue ocBa3HocTH rpada. Lenu u Hcnonp3oBatbrpaduaeckoenpeicTaBIeHUEMHOYKECTB U CBS3EH
ITUKJTBL. MEXTy HUIMHJUIS OTIHCAHUSIIPOIIECCOB U SIBIICHUI,B TOM YHCIIE TTPU

16 [Tyru B rpadax. O0xox rpada(siinepos myts). | 824 | 07.11 pelIeHNH 331249 U3APYruX y4eOHBIXIIPEIMETOB U KypPCOB.
[IpencraBnenne 06 OpUEHTUPOBAHHOM
rpade.

17 HepeBo. CBoiicTBa nepeBa:eJMHCTBEHHOCTh 8§25 | 14.11
TyTH,CYIIECTBOBAHNE BUCSUEH BEPIINHBI,

CBSI3b MKy YACIIOM BEPIIMH UYHCIIOM
pebep

18 IMpaBuio ymuoxenusi. Perenne 825 |21.11
NMPaKTHYECKHUX 3a/1aY.

KontpoJabsHnas padora Nel
CuayyaiiHast U”3BMEHYMBOCTb. BepossTHOCTH M yacToTa cay4yaHoro coobiTus. Cirydaiinble cOOBITHS — 7 4aCOB

2 CrnydaifHBIN SKCTIEPUMEHT (OTIBIT) U 87 28.11 HNmeTp npeacTaBieHne o ciydailHOW N3MEHYMBOCTH HA IIpUMeEpax
ciyyaifHoe coObITHe. BeposTHOCTD 1 1IeH, (PU3MUECKUX BEJIMYMH, aHTPOIIOMETPUUYECKHUX JTaHHBIX, UMETh
4acToTa MPEJCTABICHUE OCTATUCTUYECKON YCTOMYHBOCTH.

3 Ponp ManoBeposATHBIX U IPAKTUYECKH 87 05.12 HaxonuTh 4acTOTBI YHCIIOBBIX 3HAUYEHUH U YAaCTOTHI COOBITHI, B TOM
JOCTOBEPHBIX COOBITUI B IPUPOJIE U yucie 10 pe3yabTataM u3MepeHuil n Habmoaenuid. Haxonuts
BoOIIeCTBE. MOHETa M UI'PaIbHASKOCTh B BEPOSATHOCTUCIYYalHBIX COOBITHI B OIBITAX, 3Hasl BEPOSITHOCTU
TEOpPUH BEPOATHOCTEH. JIEMEHTAPHBIXCOOBITUH, B TOM YHCJIE B ONBITAX C PABHOBO3MOXKHBIMHU

4 DneMeHTapHbIe COOBITHS CTy4aifHOTOOMBITA. 88 12.12 5IIEMEHTAPHBIMUCOOBITUSAMHU.

Crnyuaitabie coObITHS. BEpoSTHOCTH COOBITHIA. HaxonuTb yacTOTHI 3HAU€HHUH U 4aCTOThI COOBITHS, B TOM YHCIIE
OnbITHl CPAaBHOBO3MOKHBIMU HOJIb3YACh PE3y/IbTaTaMH MPOBEAEHHBIX U3MEPEHUN U HAOIIOJCHUH.
3JIEMEHTAPHBIMUCOOBITHSIMU

5 Cnydaiinslii BeIOOp. CBsI3b MEXKIY 88 |19.12
MaJIOBEPOSTHBIMU U MPAKTHYECKU
JOCTOBEPHBIMH COOBITUSIMU BIPHPO/IE,
o011ecTBe U HayKe

2 IIpoTuBomnonoxHble coObITHA. [larpamma 87 26.12

Oitnepa. O6beAMHEHNE HIIEpECeUCHHE
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coobITuii. HecoBmecTHBIE COOBITHS

3 6 | ®opmyna CIOKEHUS U TPABUIIO 87 09.01
YMHOKEHUS BEPOSITHOCTEH.
4 7 | YcnoBHas BeposiTHOCTh. HezaBucumbie 88 16.01
coositus.IIpencraBienue cixydaitHOTo
SKCTIEpUMEHTA B BUJIE JiepeBa.Pemenne
MPAKTUYECKUX UITPHUKJIAIHBIX 33134
DJIeMeHTbl KOMOMHATOPUKH — 3 yaca
19 1 | Pemenue 3a1ay4 Ha epevrcieHue 23.01 OcBauBath NOHATHS: KOMOMHATOPHOETIPABIIIO YMHOKEHN,
koMmOuHanmii. KomOruHatopHOemnpaBuiio yrHopsiioueHHas mapa,Tpoitka 00beKTOB, IepecTaHoBKa, (pakTopHa
ymHOkeHus. [lepecranoBku. @akTopual. Yrcia, COUYeTaHne, YUCIO COYeTaHnH, TpeyrobHuK [lackans.
CoueTraHus ¥ YMCIOCOYCTAHUH Pemate 3amaun Ha IepeYNCICHUEYOPS0OYESHHBIX AP, TPOEK,
20 2 | Tpeyronbruk [Tackans. [TpakTudeckas 06.02 MePEUYHNCICHUETIEPECTAHOBOK U COYETAHHH DJIEMEHTOB
paboTta «Bperaucienne BEpOATHOCTEN C Pa3JIMYHBIX MHOKECTB.
UCIOJIb30BAHNEM KOMOMHATOPHBIX () YHKIIMI) Pemrate 3a1aun Ha NPUMEHEHUE YUCIIACOYETAHU B anredpe
21 3 | Pemrenue 3a/1a4 Ha IPUMEHEHUE YHCIIA 13.02 (coxpaménnoeymHoxeHrne, onHoM HpioToHa).
coyeTaHui Pemrate, nmpuMeHsisi KOMOMHATOPUKY, HA BRIYHCICHUE BEPOSITHOCTEH, B
TOMYHUCIIE C TOMOIIBIO AIEKTPOHHBIX TAOIUIl B
X0J1e TPAaKTUYECKOM paboThI
I'eomeTpuueckasi BepoATHOCTH — 3 yaca
22 1 | 'eomeTrpuueckasi BEpOSITHOCTh 20.02 OcBanBaTh MOHATHE TEOMETPUIECKONBEPOSITHOCTH.
23 2 | CiyqaiiHblii BBIOOD TOYKH U3 PUryphIHA 27.02 Pemate 3a1aun Ha HaXOKJAECHUEBEPOSTHOCTEN B ONBITAX,
IJIOCKOCTH M3 OTpE3Ka MPEJICTABUMBIX KaKBBIOOp TOUEK U3 MHOTOYTOJIbHUKA, KPYTa,
24 3 | CayyaifHbIii BBIOOP TOYKH U3 PUTYPBI 05.03 OTPE3Ka WU AYTH OKPYKHOCTH, YUCIIOBOIOIIPOMEXKYTKA
HA MJIOCKOCTH M3 IYTH OKPY’KHOCTH.
KonTposbHasi padbora Ne2
HUcnbiTanus bepuyiaian — 4 yaca
25 1 | Pemenue 3agau Ha 12.03 OcBauBath MOHSITHS: UCIIBITAHKE,IEMEHTAPHOE COOBITHE B
HAX0XJICHUEBEPOSTHOCTEH B OIBITAX. UCIbITaHuU (YCIIeXU HeyJayua), Cepusi UCIIBITAHUHN, HACTYIIJICHHE
WcnpiTanus. MepBOro ycrexa (Heynaum), cepusiucnbiTanuii bepaysu.
VYenex u Heyaaya. CepHst UCTIBITaHUH Pemate 33124 Ha HAXOXKAEHUEBEPOSITHOCTEN COOBITUI B CEpUH
JI0 IEPBOTO ycIiexa UCTIBITAHUI/IO TIEPBOTO yCIeXa, B TOM UHCII€ CIIPUMEHEHUEM (POPMYJIbI
26 2 | Ucnobitanus bepaynau. BepostHoctu 26.03 CYMMBIT€OMETPUUYECKOH MPOTPECCUH.
coOBITHI B cepuu HclibITaHubepHyu Pemrate 3a1aun Ha HAX0XKAEHUEBEPOSITHOCTEH 3JIEMEHTapHBIX
27 3 | [Ipaktuueckas padota «VcnbplTaHus 02.04 cOOBITUI BCepHH UCTIBITAHUN BepHysn, HaHaX0XKIeHUE BEPOATHOCTH
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beprymm»

OIPeIeIEHHOTOYHUCIIA YCIIEX0B B CEPUM UCTIBITAHUMN

28 Perrenne npakTuuecKUX UIPUKIIATHBIX 3a/1a4 09.04 bepnymu.
N3y4datrk B X0/1€ IPAKTUYECKOIN pabOThl, BTOM UHUCIIE C TIOMOILbIO
U(PPOBBIX PECYPCOB,CBONCTBA BEPOSTHOCTH B CEPUH HCITBITAHHUHA
beprymm
Cayuaiinas BeJIH4MHA - 4 yaca
29 CrnyuaiiHasi BeIMYMHA UpaACIIpe/ieNieHre 16.04 OcCBOUTD MOHATHUS: ClTydyaliHas BEJIMYUHA,3HAYCHHUE CITydYalHOU
BEPOSITHOCTEN BEJIMYMHBLPACIPECIIEHUE BEPOSATHOCTEM.
30 Marematuueckoe OXuIaHUE UANCTIEPCHUS 23.04 N3ydats n 00Cy)aaTh NPUMEPHIIUCKPETHBIX U HETIPEPHIBHBIX
CIIy4aiiHOM BEJIMYUHBI CIIy4aliHBIXBEJIMYHH (POCT, BEC YEIOBEKA, YUCIEHHOCTD
31 MareMaTrnueckoe 0KUAAHUE HINCIIEPCUs 30.04 HacCeJIEHUs, IPYTrUe U3MEHYMBBIE BEINYUHBL, PACCMOTPEHHBIX B Kypce
CIIy4aliHOM BEJIMYMHBI KAKTEOPETUUECKOE CTATUCTUKH ),MOJICIbHBIX CIIYYalHBIX BETUYHH,
cpennero 3nauenus. IIpumepsl. Perrenne CBSI3aHHBIX CO CIy4ailHBIMU OTIBITaMU(OpOCaHre MOHETHI, UTPaIbHON
MPAKTUYECKUX UMPHUKIIATHBIX 3324 KOCTH, COCTY9aifHBIM BBIOOPOM U T. T1.).
32 TlousiTie 0 3aKoHE OOJILIINX YHUCET. 07.05 OcBauBaTh MOHATHS: MATEMATUUYECKOCOKUAAHUE CITydaliHON

N3mepenue BeposTHOCTEN CIOMOIIIBIO
4acToT.
KonTpoabHasi padora Ne3

BEJIMYMHBI KAKTEOPETUIECKOE CpeTHEE 3HAUCHUE, TUCTIEPCHSI
CITy4aiiHOM BETWYMHBI KaKaHAJIOT JUCTIEPCHH YUCIOBOTO Habopa.
Pemate 3a1a4n Ha BBIYMCICHUEMATEMATHYECKOTO OKUAHUS U
JUCTIEPCUMANCKPETHOMN CIIy4allHOW BEIMYMHBI T033JJaHHOMY
pacupesnesneHuIo, B TOM YMCie3aad, CBI3aHHbIX CO CTPAXOBAHUEM U
JOTEPESIMH.

3HAKOMHUTBHCS C MATEMATHYECKUMOKHIAaHUEM U TUCTIEPCUEN
HEKOTOPBIXPACIIPEACICHHH, B TOM YUCJIEPACIIPEAEIICHUS CIIydallHOU
BEJIMYUHBIYUCIIO YCIIEXOB» B CEPUU UCIIBITAHUHbepHYILIIH.

N3ydaTh 4acTOTy COOBITHS BHOBTOPSIFOIIMXCS CIIy4alHBIX OMbBITaX
KAKCITyYallHYIO BEJINYUHY.

3HAKOMHTBHCA € 3aKOHOM Oouiblnx yrcen (Bhopme bepHymnm): npu
OOJBIIOM YHCIIEOTBITOB YaCTOTa COOBITUS OJIM3Ka K €TOBEPOSTHOCTH.
Peate 3a1aun Ha U3BMEPEHUEBEPOATHOCTEN C IOMOIIBIO YaCTOT.
OO6cyxaTh poib 3aK0Ha OOJIBIINX YKCceT BOOOCHOBAHUU YaCTOTHOTO
METOJau3MepEHUsl BEpPOSTHOCTEM.

OO0cyx1aTh 3aKOH OOJBIIMX YHUCEN KaKIMPOSBIEHUE CTATUCTHIECKON
YCTOWYMBOCTUB U3MEHUYUBBIX SIBICHUSX, POJIb 3aKOHAOOIBIITNX YHCET
B IIPUPOJIE U B KUZHUYEIOBEKA

IloBTOpenune — 2yaca
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33

1 | [loBTOpEeHue mo Teme Kypca 14.05
«BepostHocTh U cTaTHCTHKaY 7-9
KJIaCChI

34

2 | O60061IeHre U KOHTPOJITb TI0 TEME 21.05
Kypca «BeposTHOCTb ¥ CTaTHCTHKA
7—9 xnacchl

3. @opMbI U CpeICcTBA KOHTPOJIS

KoHTposnb 3HaHMi B TeyeHHe y4yeOHOIo roja MpoBOAMUTCA B (JOPME MUCHMEHHBIX KOHTPOJIBHBIX U CAMOCTOSITENBHBIX pabOT, MPAaKTHUECKUX
paboT, MaTeMaTUYECKUX TUKTAHTOB, TECTOB, B3aUMOKOHTPOJIS, YCTHOTO U (PpOHTANIBHOrO ompocoB. I[IpoMexyrouHas arrecTanus B KOHIE y4€OHOTrO

roja npoBOJUTCA B BUAC TCCTUPOBAHUSA.

ok w

~

151 npoBeieHNsi KOHTPOJIBHBIX padoT B 8-9 Ki1accax HCMOIb3YIOTCS:

JunakTrueckue MaTepuaisl o anreodpe: 8 kimacc: k yaeOHuky A.I'. Mep3isk u np. «Anredpa. 8 kimacey/A.I'. Mep3isk, B.b. Tlononckwuii, E.M.

PabunoBuu, M.C. Skup.-M: Benrtana-I'pad, 2017.

JungakTuyeckue maTepuaibl 1Mo reomerpum: 8 kiacc: Kk yueOHuky A.I'. Mepsnak u ap. «leomerpus. 8 wmacen/ A.I'. Mepsnsk, B.b.

[Tononckuii, E.M. PabunoBuu, M.C. Sxup.-M: Benrtana-I'pad, 2017.
Anrebpa 8 kimacc: metoauueckoe nocodue / E.B. bymko, A.I'. Mep3ainsk, B.b. [Tononckwuit u np.- M: Benrtana-I'pad, 2016.
I'eomerpus 8 kmacc: meroauueckoe nmocoodue / E.B. bynko, A.I'. Mep3nsk, B.b. Tlononckuii u ap.- M: Berrana-I"pad, 2016.

Junaktuyeckue Matepuaisl mo aareope: 9 kiacc: k yueOnuky A.I'. Mepamsik u ap. «Anredpa. 8 kitacen/A.I. Mepansk, B.b. [Tononckuit, E.M.

PabunoBuu, M.C. SIkup.-M: Benrtana-I'pad, 2018.

Junaktuyeckue maTtepuaibl 1Mo reomerpun: 9 kimacc: Kk yueOHuky A.I'. Mepsnak u ap. «l'eomerpus. 9 kmace»n/ A.I'. Mepsnsk, B.b.

[Tononckuii, E.M. Pabunosuu, M.C. Skup.-M: Benrtana-I'pad, 2018.
Anrebpa 9 kimacc: metoauueckoe nocodue / E.B. bynko, A.I'. Mep3insk, B.b. [Tononckuii u ap.- M: Benrtana-I'pad, 2018.
I'eomerpus 9 knace: meroaunyeckoe nocodue / E.B. bynko, A.I'. Mep3mnsixk, B.b. Ilononckwii u ap.- M: Benrana-I'pad, 2018.

J1si opranu3anuu TeKyuux NpoBepouHbIX padoT B 8-9 Kkiaccax HCHOAb3YIOTCSH:

JunakTruueckue MaTepuaisl o anredpe: 8 kiacce: k yueOHuky A.I. Mepansk u ap. «Anreopa. 8 knace»/A.I". Mepansk, B.b. TTononckuii, E.M.

Pabunosuu, M.C. Skup.-M: Benrana-I'pag, 2018.

JlMIakTHuecKue MaTepuanbl 1Mo Mmarematuke: 8 kmacc: k yueOHuky H.S.Bunenkuna u gap. «['eomerpus. 8 xmaccy/M.A. Ilomos.- M.:

HzpatenscTBO «OK3aMen», 2018.
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A. 11. Epmoa, B. B. T'onmo6opoapko. CaMocTosTeIbHBIC U KOHTPOJIbHBIE paboThl 1o anredpe mis 8 kinacca. M.: MJIEKCA-2013.
A. 11. Epmoa, B. B. T'ono6opoapko. CaMocTosTeNbHBIE U KOHTPOJBHBIC paboThl 0 reomeTpunmisng kiacca. M.: MJIEKCA-2013.
Junaktuueckue mMarepualsl o anredpe: 9 xmace: k yueOHuky A.I'. Mepansiku ap. «Anrebpa. 9 kmace»/ A.I'. Mep3snsk, B.b. Tlononckwii, E.M.

Pabunosuy, M.C. Skup.-M: Benrana-I'pad, 2018.

JunakTuueckue Matepuanbl 1mo maremaruke: 9 kmacc: k yueOnHuky H.S.Bunenkumna u gap. «[eomerpus. 9 xmaccy/M.A. ITlomos.- M.:

N3 natenscTtBO «OK3aMmeny», 2018.

A. T1. EpmoBa, B. B. T'omo6opoapko. CaMocTosTebHBIC U KOHTPOJIbHBIE paboThI 1o anredpe as 9 knacca. M.: MJIEKCA-2013.
A. T1. EpmoBa, B. B. T'omo6opoapko. CaMocTosSTeNbHBIC U KOHTPOJBHBIC paboThl 10 TeoMeTpummisn9d kiracca. M.: MJIEKCA-2013.
KonTponsHO-u3MepuTensubie Marepuaibl. Anredpa: 8 kinacc/Coct. J.M.Maptermosa. — M.:BAKO,2012. — 96c¢.

. KonTponsHo-usmepurensusie Matepuaisl. Anredpa:8 kiacc/Coct. JI.FO.babomkuna. — M.:BAKO,2011. — 96¢.
. Konrponsao-m3meputensabie marepuaisl. ['eomerpus: 9xnacc/Coct. H.®.["aBpunoBa. — 2-e u3a.,nepepad. - M.:BAKO,2015. — 96c.
. Konrponsao-m3meputensabie Mmarepuaisl. ['eomerpus: 9 knacc/Coct. H.®.I'aBpunosa. — 2-e uz.,nepepad. - M.:.BAKO,2016. — 96c.

4.MarepuajibHO-TeXHHUYECKOe obecredeHne y4eOHOro npeamera.

HanmeHoBaHue OOBEKTOB M CPEACTB Hamuuue %
MAaTCPHUAIIBHO-TCXHHUYCCKOTO 00€CIIEYEHHOCTH
obecrieueHUs
KuauromneuaTHast mpoayKius Anrebpa: 9 knacc: yueOHUK TSl yJaITuXcs 100%
001e00pazoBaTeNbHBIX yupexkaeHuii/ A.I'.Mep3isik,
B.b.ITonouckuii, M.C.fkup. — M :Benrana-I'pad, 2019.
Anrebpa: 9 kiacc: IMIaKTHYECKUE MaTepUaibl: COOPHHK 3a/1a4 100%
P AnA P P ut
1 KOHTPOJIbHBIX padot/ A.I'.Mep3nsak, B.b.Ilomonckuid,
M.C.Sxup. — M :Benrana-I'pad, 2019
Anrebpa: 9 knacc: Mmeroanyeckoe nocodue/E.B.bytiko,
A.I''Mep3znsix, B.b.Ilononckuii, M.C.fkup. — M :Benrana-
I'pad, 2018.
100%

I'eomerpus: 9 knacc: y4eOHUK IS yUaIuXcs
obmreoOpazoBarensHbix mkod/ A.I.Mepansk, B.b.I[lononckui,
M.C.Sxup.- M:Benrana-I'pag,2018.
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12.

13.

14.

15.

I'eomerpus: 9 kinacc: TuAaKTUYECKUE MaTepHalIbl: COOPHUK
3a/1a4 U KOHTPOJIBHBIX padboT/ A.I'.Mep3isk, B.b.ITonoHckwid,
M.C Sxup.- M:BenTana-I"pad,2018.

I'eomerpust: 9 ximacc: meroandeckoe nocobue/E.B.by1iko,
A.I' ' Mep3nsk, B.b.Ilononckuii, M.C.fxup.- M:Benrtana-
I'pad,2018.

AnreOpa: 8 kiacc: y4eOHHUK JUIsl yYalIuxcs
o01ieo0pa3oBaTenbHbIX yupexaeHui/ A.I'.Mep3isk,
B.b.[Tonouckuit, M.C.Akup. — M :Benrana-I'pad, 2018
Anre0pa: 8 kiacc: qUIaKTHUECKUe MaTepuaibl: COOpHUK 3a1a4
¥ KOHTpOJIbHBIX pabo1/ A.I'.Mep3mnsk, B.b.Ilomonckuid,
M.C.Sxup. — M :Benrana-I'pad, 2018

Anrebpa: 8 kinacc: Mmeroanyeckoe nocooue/E.B.byuiko,
A.I''Mep3nsak, B.b.Ilononckuii, M.C.fxup. — M :Benrana-
I'pad, 2013.

['eomeTpus:8 kimacc: yueOHUK JIJIS yJaITUXCst
o6meoOpazoBaTenbHBIX K0/ A.I.Mep3msik, B.b.Ilomonckuit,
M.C.Sxup.- M:Benrana-I'pag,2018.

['eomeTpust: 8 Kmacc: AUAAKTUICCKHUE MaTepUaAIIbl: COOPHHUK
3a/1a4 ¥ KOHTPOJIbHBIX pado1/ A.I'.Mep3mnsk, B.b.ITonoHckuid,
M.C.Sxup.- M:Benrana-I"pag,2018.

['eometpus: 8 kimacc: meroandeckoe nmocooue/E.B.byiko,
A.I''Mepaisik, B.b.Ilononckuit, M.C.kup.- M:Benrtana-
I'pad,2013.

KoHTponbHO-U3MepuTenbHbIe MaTepHarbl. Anre6pa:9
kiacc/Coct. JL.M.Maptsimosa. — M.:BAKO,2012. — 96c¢.
KoHTpoJsibHO-U3MEpUTETBHBIE MaTepUabl. Anrebpa:8

kinacc/Cocr. JL.IO.babomkuna. — M.:BAKO,2011. — 96c¢.
KoHnTponbHO-u3MepuTeNibHbie  MaTepuaibl.  ['eomerpus:9

knacc/Coct.  H.®.I'aBpumoBa. — 2-¢  wu3a.,mepepad. -
M.:BAKO,2015. — 96c.

100%
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16.  KoHTpoJIbHO-U3MEpUTEIbHBIC MaTepUAIIBL.
l'eomerpus:8  kmacc/Coct.  H.®.I'aBpmiioBa. —  2-e
u31.,nepepad. - M.:BAKO,2016. — 96c¢.

WubopmanimioHHO-KOMMYHUKAaTHBHBIC
CpeacTsa

HHTepHeT-pecypcehbl:

http://belclass.net/ - cereroii kiacc benoropes
http://www.uchportal.ru
tp://www.vgf.ru

http://edu.tsu.ru/ -O6pa3oBarenbHbiii mopTan TT'Y
http://som.fio.ru/ - cereBoe 00bEAMHEHNE METOAUCTOB
http://www.ug.ru/ -«Yuurenbckas razera
http://www.school.edu.ru/ -Poccuiickuit 06pa3oBaTebHbIi TOpTA
http://pedsovet.alledu.ru/ -Bcepoccuiickuii aBryCTOBCKHIA TIEICOBET
http://schools.techno.ru/ - o6pa3zoBarenbhbiii cepBep «Illkoibl B
HNHuTtepueT
http://all.edu.ru/ - Bce obpa3oBanue MutepHeTa
tp://school-collection.edu.ru-eaunas KosuIeKIHs H(GPOBHIX

o0pa3oBarebHBIX PECYPCOB.
ww.km.ru/education- yaeOubie MaTepHraisl Ha caiite « Kupuit u

Medoauii»
ww.festival.1september.ru —s oy Ha ypok MaTeMaTHKH (MaTepHaIbl K

YPOKY)
WWW.UrOKI.ru-s uay Ha ypok (MaTepHaibl K yPOKY)

Texuuueckue cpencTa 00ydeHus

Kommnbrotep.
MynbTUMEAUITHBIN TPOEKTOP.
ITpunrep.

O6opynoBanue kabuHera

Y4eHuueckue napThl U CTYIbS

Cron yunrtenbckuit

Cryn yuntenbckuit

KomnbrotepHsbiii cTon

[Mkadsr ans xpaHeHus: y4eOHUKOB, TUAAKTHUECKUX
MaTepuasoB, MOCOOHi, yueOHOro 060PYAOBaHUS U JP.
KommuiekT uepTexHbIX HHCTPYMEHTOB

gl RLONE

o

AR P NO®
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http://belclass.net/
http://www.uchportal.ru/
http://www.vgf.ru/
http://edu.tsu.ru/
http://som.fio.ru/
http://www.ug.ru/
http://www.school.edu.ru/
http://pedsovet.alledu.ru/
http://schools.techno.ru/
http://all.edu.ru/
http://school-collection.edu.ru-/
http://www.km.ru/education
http://www.festival.1september.ru/
http://www.uroki.ru/

42



