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MecTo HOAHM%%%’H nporpamma paspadorana Ha ocHoBe YMK:
(1)

OCHOBHOE OBIHIEE OBPA30BAHHUE
(0a30BbIi1 YPOBEHbD)
7-9 kiaccobl

2023-09-04 12, aMMA:

COOpHUK pabOYHX MPOrPaMM.

ITporpamma Anredpa 7 — 9 knaccsl. (coct. T.A. Bypmuctposa) aBt. }O. H. Makapsrues, H. I'. Munmiok,
K. . Hemxos, C. b. CyBoposa. - M.: «IIpocsemienuey, 2019

[Iporpamma I'eometpus 7-9 kmaccsl. ,(coct. T. A. Bypmuctposa) aBt. JI. C. AtanacsH, B.®.byty30B,
C.b.Kagomues, 3.1 .Ilo3usak, 1.1. FOnuna. — M.: IIpocBewienue, 2019

Y4yeOHUKH:

1. Maxkapsrues FO.H., Mungrok H.I'., Hemmxos K.M. u np. / Ilox pen. TensikoBckoro C.A. Anre6pa. 7
kiacc. - M.: [Ipocsemenue, 2021.

2. Aranacsa JI.C., byty3zoB B.®., Kamomies C.b. u ap. ['eomerpus. 7-9 ximaccel. - M.: IIpocBemenue,
2021

3. Makapsrues F0.H., Munatox H.I'., Hemikos K.W. u np. / Ilox pen. Tenskosckoro C.A. Anrebpa. 8
kiacc. - M.: [Ipocsemenue, 2018.

4. Aranacsa JI.C., bytry3oB B.®., Kagomues C.b. u np. I'eomerpus. 7-9 knaccel. - M.: IlpocBemenue,
2020

5. Makapsrues FO.H., Munarox H.I'., Hemikos K.W. u np. / ITox pexn. Tenskosckoro C.A. Anredpa. 9
kiacc. - M.: [Ipocsemenue, 2017.

6. Atanacsn JI.C., byry3os B.®., Kagomues C.b. u ap. I'eomerpus. 7-9 xnacckel. - M.: IIpocBemienue,
2017

CocTraBuTeIH IPOrPAMMBI:



TTommyxuas O.51.

PYKOBOAMTEIHh METOINIECKON Kadeaphl, yUUTEIh MAaTEMaTHKH,
[Tanuna B.IO.

3aM. aupekropa no Y BP, yuurens maTeMatuku,

Tpywmkun E.JI.

YYUTENb MaTEMATHKH

IHosicHUuTeIbHASA 3aNIMCKA

PaGouvas nmporpamma 1o anredpe st 7-9 kiaccoB pazpaboTaHa Ha OCHOBE aBTOPCKOM
nporpammel noa peaakuueit 0. H. MakapsiueBa, H. I'. Munarok, K. Y. Hemikosa, C. b.
CyBopoBoii «Anrebpa, 7», «Anrebdpa, 8», «Anredpa, 9» (COOpHHUK NPUMEPHBIX pabOUYUX
nporpamMm. Anrebdpa 7—9 kiaccel: mocobue ans yduTened obmeoO0pa3oBaT. opraHuzanuil /
[cocTaBuTens T. A. BypmuctpoBa]. — 5-e u3zn., nepepad. — M. : [Ipocsemenue, 2019. — 112
c— ISBN 978-5-09-072455-5.) u cootBerctByeT ®DenepaibHOMy TOCYAapPCTBEHHOMY
o0pa3oBaTenbHOMY CTaHAAPTY OCHOBHOTO o011ero oopazosanus (PI'OC OOO) yTBep:kaeHHOMY
[Tpuxazom Muno6puayku P® Nel897 ot 17.12.2010 r (B nocnenHeit pejakiiuy) o MaTeMaTHKeE,
(denepanbHOro mepeyHs: yueOHUKOB, PEKOMEHIOBAaHHBIX WIJIA JOMYIICHHBIX K UCIOJIb30BAHUIO B
00pa30BaTeILHOM IMPOIIECcCe B 00Pa30BATEIbHBIX YUPESIKIACHHUIX, 0a3UCHOTO y4eOHOTO TUTaHA.

dopma opraHuzanu y4eOHBIX 3aHATHH: KJIACCHO-ypouHas cuctema. l[IpemopaBaHue
npeaMeTa MaTeMaThKa OCYIIECTBISICTCS OJHOBPEMEHHO IO JBYM MOIYJISIM B COOTBETCTBUU C
pacnucaHieM yJaruxcs.

Pabouas npoepamma pazpabomana Ha 0CHOBAHUU CLEOVIOWUX HOPMAMUBHBIX NPABOGHIX
O0OKYMEHMO8:.

. O®enepanbHoro 3akoHa ot 29.12.2012 r. Ne 273-®3 «O6 oOpa3oBaHuu B
Poccniickoit denepanum».
. denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa OCHOBHOIO

obmrero obpazoBanus (mpukaz Munoopuayku Poccum ot 17.12.2010 Nel897) ¢ uzmeneHusiMu
(mpuxa3 MunoOpnayku Poccun ot 26.11.1010 Ne1241)

. [TpumepHO#l 00pazoBaTENbHON MPOrpaMMBI OCHOBHOTO 0OIIET0 0Opa3oBaHHUS
(omo6pena ®@enepanbubiM YMO, mpotokon 1/15 ot 15.04.2015)
. VYceraa 'BOY COIL Nel c. [IpuBomxbe MyHUIIMNaNbHOro paifona [TpuBomkckui

Camapckoii obnactu.

Pabouas npoepamma obecneuena YMK:

1. AunrebGpa 7 xmacc: y4eOHuK i oOmieoOpasosar. yupexxaeHuid / Maxkapeue FO.H.,
Munmiok H.I'., HemxoB K.M. u ap./Ilon pen. TensxoBckoro C.A. M., IIpocBenienue
2018.

2. Anrebpa 8 xiacc: ydeOHWK s oOmeoOpa3oBar. yupexaeHuit /MakaperaeB HO.H.,
Munnatok H.I'., HemkoB K.M. u ap./Ilog pen. Temskosckoro C.A. M., IlpocBemienue
2018.

3. Anrebpa 9 xmacc: ydueOHHMK Uit oOuieoOpazoBar. yupexiaeHuit /MaxkapbeueB FO.H.,
Munmok H.I'., Hemkos K.U. u np./Ilox pen. Temsxkockoro C.A. M., Ilpocsemnienune
2019.

4. 3paBuu JI. . Anrebpa, 7 xi.: munakrtuueckue marepuains! / JI. WM. 3BaBuu, JI. B.
Kysnenosa, C. b. CyBopoBa. — M.: IIpocsemienune, 2019.

5. Xoxo B. U. Anrebpa, 8 kiu.: numakruyeckue marepuansl / B. M. XKoxos, H0. H.
Makapsrues, H. I'. Munarok. — M.: [Ipocsenienue, 2019.

6. MaxkapsrueB FO. H. Anrebpa, 9 xi.: aunaktuueckue matepuainsl /FO. H. Makapsrues, H.
I'. Munmrok, JI. b. KpaitheBa. — M.: [Ipocsemenue, 2019.

7. Hymuuei FO. I1. Anrebpa, 7 xi.: temarmdeckue Tectol / FO. II. Jdymuueml, B. JL
Kponrays. — M.: [Ipocsemenue, 2018.



8. Hymuuwsi FO. I1. Anrebpa, 8 xm.: temarmdeckue Tectol / FO. II. dymuusmn, B. JL
Kponrays. — M.: [Ipocsemenue, 2018.

9. Hymuuei 0. II. Anrebpa, 9 xm.: tematmdeckue tectol / FO. I1. Hymuuemn, B. JL
Kponrays. — M.: IIpocsemenue, 2018.

Mecmo npeomema 8 yuebHoM niaue

B cootBercTBum ¢ yueOHnbM ianom ['6OY COILL Ne 1 c. [IpuBomkbe B 7-9 kiaccax
mporpaMma o mMaremaruke paccuurasa Ha 510 yacoB npu 5 yacax B Henemo. Ha uzydenue
OTBOJIUTCSI:

6 7 knacce 170 4acoB, U3 HUX HAa MOAYIb «Anredpay» - 102 vaca. [Iporpammoii npexycMOTpeHO
IpoBe/IeHUE: 9 KOHTPOJIBHBIX paboT U 1 UTOroBas KOHTpOJIbHAs paboTa 1o anredpe ;

B 8 iacce 170 yacoB, u3 HUX Ha MoayJib «Ausredpax - 102 yaca. [IporpamMMoit mpeycMOTpeHO
IpOBe/IeHUE: 9 KOHTPOJIBHBIX paboT U 1 UTOroBas KOHTPOJbHAs paboTa 1o ajnreope.

6 9 knacce 170 gacoB, U3 HUX Ha MOAYIb «Anredpa» - 102 gaca. [Iporpammoii mpexycMOTpeHO
IpoBe/IeHUE: 8§ KOHTPOJIbHBIX paboT U | nToroBas KOHTpOJbHAsA paboTa 1o anreodpe ..

Lenu u 3a1a4n y4eOHOr0 MpeMeTa MaTEMATHKA

Henu:

e (opMUpOBaHHE MPEICTABICHUA O MATEMaTHKE KaK YHUBEPCAIHHOM SI3bIKE HAYKH,
CpEeACTBE MOJECIMPOBAHHS SBIICHHUI U MPOLIECCOB; 00 MIEAX U METO/IaX MaTeMaTHKH,

® Da3BUTHE JIOTUYECKOTO  MBIIUICHHS, IMPOCTPAHCTBEHHOIO  BOOOpa)KeHUS,
QITOPUTMUYECKON KyJIbTYpbl, KPUTUYHOCTH MBILIUIEHUS HA YPOBHE, HEOOXOIUMOM JUIs
Oyaymeli npodecCHOHATBHON AEATENbHOCTH, a TaKXKe TOCIEAYIoUero oOydeHUus B
BBICHIEH IIKOJIE,

® OBIIQJICHWE MAaTeMaTHUYECKUMH 3HAHWSIMH W YMEHUSIMH, HEOOXOIMMBIMH B
MIOBCEIHEBHOM KHU3HH, JUTSI U3YYSHHS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX IUCIMILIMH Ha
06a30BOM ypoBHe, U1 TOJy4eHUs oOpa3oBaHus B o0O0NacTsAX, He TpeOyromux
yIITyOJIEHHON MaTeMaTHu4ecKOi MOATOTOBKH,

e BOCIUTaHHE CpPEACTBAMH MAaTEMAaTUKU KYyJIbTYPbl JIMYHOCTH, IOHHUMAaHMS
3HaYMMOCTH MaTeMaTHKH Ui Hay4YHO-TEXHHYECKOTO Mporpecca, OTHOIIEHUS K
MaTeMaTHKe KaK YacTH OOIIEUeTOBEYECKON KYJIbTYphl Yepe3 3HAKOMCTBO C HCTOpHEH
MaTeMaTHKH.

3aoauu:
e [puoOpeTeHHe MaTeMAaTUYECKUX 3HAHUN U YMEHUH;
e OBJIaICHUE 000OIEHHBIMH CITIOCOOAMHU MBICIIUTENIbHOM, TBOPUECKON JAEATEIbHOCTH;
® OCBOEHHE KOMIIETEHIMI yueOHO-T103HaBaTeIbHOW, KOMMYHUKAaTUBHOU, peIeKCUBHOM,
JMYHOCTHOTO CAaMOPAa3BHUTHS, IICHHOCTHO-OPUEHTAITMOHHON U MPO(hecCHOHAIBHO-
TPYZOBOTO BbIOOpA.

ILnanupyemble pe3yJibTaThl

[Iporpamma  obecrieunBaeT  JOCTIDKEHHE  CICAYIOIIMX  PE3YJIbTAaTOB  OCBOEHUS
00pa3oBaTenbHON MTPOTrpaMMBbl OCHOBHOTO 00IIIEr0 00pa3oBaHUs:

D)auunocmuule:
- c(OPMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTb U CIOCOOHOCTH
00yJaromuxcst K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K
00y4YeHHUIO0 W TMO3HAHHIO, BHIOOPY NajdbHEWIero oOpa3oBaHUs Ha 0a3e OPUEHTUPOBKH B MHpPE
npodeccuii U MpoQPecCHOHATBHBIX TPEANOYTEHUH, 0CO3HAHHOMY MTOCTPOSHHUIO HHIUBUIYaIbHON
00pa3oBaTeNbHOI TPACKTOPUH C YUETOM YCTOMYUBBIX [TO3HABATEIBHBIX HHTEPECOB;



- c(hOpPMHUPOBAHHOCTH IETIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH;
- c(hopMHPOBAaHHOCTh KOMMYHHUKATHBHOW KOMIICTEHTHOCTH B OOIIEHUH M COTPYIHUYECTBE CO
CBEPCTHHUKAMM, CTAPIIUMHU ¥ MIIAIAIINMHU, B 00pa30BaTeIbHOM, OOIIIECTBEHHO MOJIC3HOM,
y4e0HO-UCCIIeIOBATENILCKON, TBOPUECKON U IPYTUX BUIAX NEATCIHHOCTH,
- YMEHHE SICHO, TOYHO, IPAMOTHO M3JIaraTh CBOM MBICJIM B YCTHOW U IMIMCHbMEHHOM peyH,
MOHUMATH CMBICIT TIOCTABJICHHOM 3a/]a4i, BRICTPANBATh apTyMEHTAIIHIO, PUBOIUTH
HPUMEPBI U KOHTPIIPUMEPHI;
- IPE/ICTABJICHUE O MATEMAaTUIECKOM HayKe KakK chepe YemoBEeUECKOM IeATEeNHbHOCTH, 00 dTanax
e€ pa3BuUTHS, 0 €€ 3HAYUMOCTH JJIs Pa3BUTHUS [IUBUIIH3ALIVH;
- KPUTUYHOCTh MBIIUJICHHS, YMEHUE PACIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJIMYATh THIIOTE3Y OT (haKTa;
- KpEaTUBHOCTh MBINUICHHUS, WHUIMATHBA, HAXOJYUBOCTh, AKTHBHOCTh TPU pPCUICHUH
anreOpanvecKux 3ajiad;
- YMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTaT yUeOHOM MaTeMaTHIeCKON NS TeITbHOCTH;
- CIIOCOOHOCTh K AMOIIMOHATBHOMY BOCIIPHSTHIO MAaTEMaTUYECKUX OOBEKTOB, 3314, PEUICHUH,
paccykJIeHUM.

2) memanpeomemuuie:
- YMEHHE CaMOCTOSATEIHHO TUIAHUPOBATh AJIbTEPHATUBHBIC MTyTH JTIOCTHKEHUS IIeJIel, OCO3HAHHO
BbIOHMpaTh Hanboee 3GeKTUBHBIE CIIOCOOBI PelIeHUsI yYeOHBIX U MTO3HABATENbHBIX 33/1a4;
- YMEHHE OCYIIECTBISATh KOHTPOJb IO pPe3yiabTaTy M IO CHOCOOy IEHCTBUS HAa YPOBHE
IIPOM3BOJHLHOTO0 BHUMAHHUS U BHOCHTh HEOOXO0IUMbIC KOPPEKTHBEI,
- YMEHHE aJICKBATHO OIICHUBATh MPABWJIBHOCTh WJIM OIIMOOYHOCTH BBIMOTHEHHS YIeOHOI
3a71auu, €€ 00ObEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BO3MOKHOCTHU €€ PEIICHMS,
- OCO3HAaHHOE BJIAJICHUEC JIOTHYCCKUMH JICHCTBUSMHU ONPEICICHHUS TIOHATHUH, 0000ImeHus,
YCTaHOBJICHHSI aHAJIOTUH, KJIaCCH(DHUKAIIMK Ha OCHOBE CAMOCTOSATEIIBHOTO BHIOOPA OCHOBAHHI
U KPUTEPHUEB, YCTAHOBIICHUS POIO-BUOBBIX CBSI3CH;
- YMEHHUE YCTaHaBIMBATh NMPUYUHHO-CIEACTBEHHbBIE CBS3H; CTPOUTH JIOTHUECKOE PacCyXKIEHUE,
YMO3aKTFOYCeHHE (MHIYKTUBHOE, ISTYKTUBHOE U 110 AaHAJIOTHH ) W BBIBOJIBI;
- yYMEHHE CO3/1aBaTh, MPUMEHATH M MPeoOpa3oBBIBATH 3HAKOBO-CHMBOJIUYECKHE CpPEICTBA,
MOJICJTH M CXEMBI JJTS PEIICHUsT yI4eOHBIX U TTO3HABATEILHBIX 33]1a9;
- IepBOHAYANIbHBIE MPEACTABICHUS 00 UAESIX U O METOJaX MaTEMATHKHU Kak 00 YHUBEpCATbHOM
SI3BIKE HAYKU M TEXHUKH, O CPEJICTBE MOJICIIMPOBAHHS SIBJICHUN U TIPOIIECCOB;
- YMEHHUE BUJETh MATeMAaTHUYECKYIO 3aJady B KOHTEKCTE€ MPOOIEMHOW CUTyallud B APYTUX
JUCITUTUINHAX, B OKPYKAIOIICH KU3HU;
- YMEHHE HaXOJUTh B PA3JIMYHBIX HCTOYHHMKAX WH(MOPMAIMIO0, HEOOXOAUMYIO JUISl pPEIICHUS
MaTEeMaTHYECKUX TPOOJIEM, M TIPEJCTABIATh €€ B IMOHATHOW (opMe; MPUHUMATL pEIICHUE B
YCIIOBUSX HETIOJHOM 1 N30BITOYHON, TOYHON U BEPOSTHOCTHOM MH(OPMALINK;
- yYMEHHE IOHUMaTh W HCIIOJIB30BaTh MaTEMAaTHYECKHUE CPEJICTBA HAIVSITHOCTH (PUCYHKH,
YepTEXKH, CXEMBI U JIP.) AJI WLTIOCTPAINH, HHTEPIIPETAIUH, apTyMEHTAIUH;
- YMCHHE BBIJBUTATh THUIOTE3bI MPH PEIICHUU YYCOHBIX 3aJ1ad W MMOHMMATh HEOOXOIUMOCTh UX
MIPOBEPKU;
- YMEHUE PUMEHSATh WHIYKTHBHBIC U JCTYKTUBHBIC CIIOCOOBI PACCyKICHUH, BUICTh Pa3IUIHbIC
CTpaTeruy pelieHus 3aaaq;
- TIOHMMaHWE CYIIHOCTH aJTOPUTMHYECKUX TMPEANUCAHUNA W yMEHWE JIeHCTBOBaTh B
COOTBETCTBUHU C MPETI0KEHHBIM aJITOPUTMOM;
- YMEHHE CaMOCTOSTEIbHO CTABUTh II€JTH, BEIOUPATH U CO3/1aBaTh AJITOPUTMBI JJISI PEIICHUS
yueOHBIX MAaTEeMaTUYECKUX MPOOIIeM;
- YMEHHE IIAaHUPOBATH M OCYIIECTRIIAT e TSIIbHOCTh, HAITPABJIICHHYIO Ha PEIICHHUE 33]1a9
HCCIIEIOBATENLCKOTO XapaKTepa.
3) npeomemuule
- yMeH#e paboTaTh ¢ MAaTEMaTHYECKUM TEKCTOM (CTPYKTYPHpPOBAHUE, U3BJICUCHIE HEOOXOIUMOM



uHpOpMalLIMK), TOYHO M TPaMOTHO BBIP@XaTh CBOM MBICIM B YCTHOW W NHCbMEHHOW peYH,
IOPUMEHSST MaTeMaTHYECKyI0 TEPMHHOJIOTHUIO M CUMBOJIMKY, UCIOJIb30BaTh pa3iIMyHbIC S3BIKU
MaTeMaTHKH  (CIIOBECHBIM, CHMBOJIMYECKUN, TpauuecKkuii), OOOCHOBBIBATH  CYKICHHS,
IPOBOJUTH KJIACCU(PUKALIMIO, 10KA3bIBATh MATEMaTHUECKUE YTBEP)KICHMUS;

- BJIaJieHHe 0a30BBIM MMOHITUHHBIM alIapaToM: UMETh MPEICTaBICHHE O YUCIIE, BIIaICHUE
CHUMBOJIbHBIM SI3bIKOM aJIre€Ophl, 3HaHHE HIEMEHTAPHbBIX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH,
dopMHupOBaHUE MPEACTABICHUNA O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE U O
pasIMYHbIX crloco0ax UX U3ydEeHMUS;

- YMEHHUE BBIOJIHATH ajredpandecKkue npeodpa3oBaHus PallMOHAIbHBIX BEIPAKEHUH, IPUMEHSATh
UX Ul pelIeHUs ydeOHbIX MaTeMaTHUECKUX 3ajjay U 3a/1a4, BO3ZHUKAIOIINUX B CMEXHBIX y4EOHBIX

npeaMeTax;

- OBJIaICHUEC HAaBbIKaMU YCTHBIX, INCbMECHHBIX, HHCTPYMCHTAJIbHBIX
- YMCHUC MU3MCPATH OAJIUMHBI OTPC3KOB, BCJIIMYMUHBLI YIJIOB, HWCIIOJb30BATh q)OpMyJIBI JUIA

HaXOXIACHUA IEPUMETPOB, HJ'IOH.[&I[Cﬁ.

IInanupyemvie pe3yromameol uzyuenus MamemMamuky Ha cCmyneHu 0CHO8HO20 00uie2o
0bpazosanus
Moayab «Aareopay»

Harypanbnsle uncna. {pobu. PaninonaipHble yncia

BblnyCKHuK Hay4yumcs.

Bbll’lyCKHLlK NnoJiydun 603MOICHOCNb HAYYUMbCA.

MIOHHUMATh OCOOEHHOCTH JE€CATUYHON CUCTEMBI
CUHCIICHUS;

ONEpPUPOBATH MOHITUIMHU, CBI3aHHBIMU C
JETMMOCTBIO HATypaIbHBIX YUCET,

BBIPQKATh YMCJIa B IKBUBAJICHTHBIX (hopMax,
BBIOMpast HAaOO0JIee MOIXOIAIILYIO B 3aBUCUMOCTH
OT KOHKPETHOM CUTyaluu;

CpPaBHUBATH U YIOPSAIOYMBATH PAIHOHAIbHBIC
Yypcna;

BBITIOJIHSITH BBIUUCIICHUS C PAIMOHAIBHBIMU
YHUCJIAMH, COYETasi yCTHbIE U TUCbMEHHbIE
MPUEMBI BBIYUCIICHUH, IPUMEHEHUE
KaJIbKYJISATOPA;

WCIIOJIH30BATh MOHSATHUS U YMEHHUS, CBS3aHHBIC C
MPONOPIUOHAIBHOCTHIO BEJIMUKH, TPOLIEHTAMH,
B X0JI€ PEIICHHUS MaTEMaTUYECKUX 3aJ1a4 U 3a7a4
13 CMEXKHBIX MPEIMETOB, BBIMOJIHATH HECTIOKHbBIE
MIPAKTUYECKUE PACUETHI.

MMO3HAKOMMTECS € MO3ULMOHHBIMH CHCTEMAMU
CUMCJIEHUS ¢ OCHOBAHMUSIMU, OTIMYHBIMHU OT 10;
YIIyOUTh U Pa3BUTh MPEACTABICHUS O
HATypaJbHBIX YMCIaX U CBOMCTBAX JEIUMOCTH;
HAYYUTHCS UCIOIb30BATh MPUEMBIL,
PalMOHANM3UPYIOIINE BBIYUCICHUS, TPHOOPECTH
MPUBBIYKY KOHTPOJIMPOBATH BHIYUCIICHMUS,
BBIOMPAsT MOIXOIAIINN I CUTYaIluu CIOCO0.

JlelicTBUTENIbHBIE YHCIIA

Bbll’lyCKHuK Hay4umcs.

Bbll’lyCKHuK noJiydunt 603MONCHOCNb HAYYUMbCAL.

HCIIOJIb30BAaTh HAYAJIBHBIC ITPCACTABIICHUA O
MHOKECTBE ,ZIGﬁCTBHTGJ'IBHBIX YHUCCII,
ONCpUPOBATH MOHATUECM KBAJAPATHOTO KOPHA,
IMPUMCHATH €0 B BBIYHUCIICHUAX.

Pa3BUTH MPEJICTABICHHUE O YUCIIEC U YHCIOBBIX
CUCTEMAX OT HATYpaJIbHBIX 10 ﬂeﬁCTBHTeHBHLIX
YHCEeI; O POJIU BBIYUCIICHUN B IPAKTHKE;
Pa3BUTh U YIUIYOUTH 3HAHUS O IECATUYHON
3aMuCU JeHCTBUTEIBHBIX YUCeN (IEPUOANYECKUE
Y HETIEPUOIUUECKHE IPOOH).

W3mepenusi, mpuOInKeHHsl, OIICHKU

Bbll’lyCKHuK Hay4umcs.

Bbll’lyCKHuK noJiydunt 603MONCHOCNb HAYYUMbCAL.

WCIIOJIH30BaTh B XOJI€ PEIICHUS 3a/1a4
AJIEeMEHTapHbIE TPE/ICTABIICHUS], CBI3aAHHbBIE C
MPUOJIMKEHHBIMU 3HAYECHUSMH BEJIMYMH.

IIOHSATh, YTO YUCIIOBBIE JAHHBIE, KOTOPHIE
UCTIOJIB3YIOTCS JUISl XapaKTEPUCTUKU OOBEKTOB
OKPY’KaIOILEro MUPA, SABJIAIOTCS
IPEUMYIIECTBEHHO NPUOIMKEHHBIMHU, YTO TIO




3alucH NpUOIMKEHHBIX 3HAUEHUH,
coJepKalmxcs: B ”HPOPMAITMOHHBIX
UCTOYHHKAX, MOKHO CYIUTh O IIOTPELIHOCTH
IpUOIKEHNS;

HOHATH, YTO MOIPEIIHOCTh PE3yJIbTaTa
BBIUMCJIEHUM TOJIKHA OBITh COM3MEPUMA C
HOTPEHIHOCThIO HCXOAHBIX JIaHHBIX.

AnrebpanuecKue BHIPAKCHUS

Buvinyckuux nayuumces:

Bbll’lyCKHuK noJjiy4unt 603MOICHOCNb HAYYUMbCA.

OIEPUPOBATH OHATHSIMH «TOKICCTBOY,
«TOXKIECTBEHHOE MPe0Opa30BaHKEy, PEeIIaTh
3a/1a4u, cojeprkaiiue OyKBeHHBIC TaHHBIC;
paboratb ¢ hopmynamMu;

BBITIOJHSATH MPeo0pa3oBaHus BRIPAKCHUIH,
COJICPKAIINX CTEIICHU C IEJIBIMUA TTOKa3aTeIISIMH
U KBaJIpaTHBIC KOPHU;

BBINOJIHATH TOXKJIECTBEHHBIC MPEOOPa30BaAHHUSI
palMoOHATBFHBIX BRIPAKCHUH HA OCHOBE MTPABHIT
JICHCTBUHN HAJl MHOTOYWJICHAMH U
anreOpanyecKuMH Jpo0sMu;

BBIMOJIHATH PA3JI0KEHUE MHOTOWICHOB Ha
MHOHUTEJIH.

BBINOJIHSATH MHOTOILIArOBBIE TIPE0OPa30BaHUs
paloHaIbHBIX BBIPAXKEHUH, IPUMEHSS
HIMPOKUI HAOOp crIOCOOOB U NPUEMOB;
MIPUMEHSTH TOKECTBEHHbIE TPeoOpa3oBaHUs
JUTS PEeUICHHUS 3a1a4d U3 Pa3IMyHbIX Pa3/iesioB
Kypca (Hampumep, UIsl HaX0XKICHHS
HauOOJIBIIIET0/HANMEHB-IIIETO 3HAYCHUS
BBIPKCHHS ).

YpaBHeHUd

BblnyCKHuK Hay4yumcs.

Bbll’lyCKHLlK NnoJiydun 603MOICHOCNb HAYYUMbCA.

pelaTh OCHOBHBIE BUJIbI PAllMOHATIBHBIX
YPaBHEHUH C OJTHOM NIEPEMEHHOM, CUCTEMBI ABYX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU;

IIOHUMATh YPAaBHEHHUE KaK BAXKHEHIIYIO
MaTEMaTUYEeCKYI0 MOJENb I ONUCAHUS U
M3YYEHHUS Pa3HOOOPa3HbIX pEaIbHBIX CUTYalUH,
pelaTh TEKCTOBbIE 33Jjaul anredpandeckum
METOJIOM;

OPUMEHSATH rpaduuecKue NpeCTaBIeHUs JUIs
HCCJIEI0BAHNS YPABHEHMH, HCCIICIOBAHUS U
pELICHU CUCTEM YPABHEHUH C IBYMs
IIEPEMEHHBIMM.

OBJIAJIETh CIIELIUATIbHBIMU IPUEMAMU PEILEHUS
YPAaBHEHUH U CUCTEM YPaBHEHUH; YBEPEHHO
IIPUMEHSTH almapaT ypaBHEHUH AJIs pELICHUS
pa3HOOOpPa3HBIX 33/1a4 U3 MAaTEMAaTUKH, CMEXHBIX
IIPEIMETOB, IPAKTUKU;

MPUMEHSITH rpapuuecKkue NpeCTaBICHUs IS
UCCJIEIOBaHNsI YPABHEHHM, CUCTEM YPABHEHUH,
coJiepKalnuX OyKBEeHHbIE KOO PUIIUCHTHI.

Hepasencraa

Buinycknux nayuumces:

Bbll’lyCKHI/lK noJIydum 603MONCHOCNTIb HAYYUMbCAL.

MOHUMATh U IPUMEHSTH TEPMUHOJIOTHIO 1
CHUMBOJIUKY, CBSI3aHHBIE C OTHOILIEHHEM
HEpaBEHCTBA, CBOMCTBA YHCJIOBBIX HEPABEHCTB;
pelarh JIMHEWHbIE HEPABEHCTBA C OJIHOU
MePEMEHHOMN M MX CHCTEMBI; PeIIaTh KBaIpaTHHIC
HEPaBEHCTBA C OMOPOH Ha rpaduueckue
MIPE/ICTABJICHHS;

MPUMEHSTD alapaT HEPABEHCTB ISl pEeLICHUs
3a/1a4y U3 Pa3IMYHBIX Pa3/eioB Kypca.

Pa3HOOOpa3HBIM MPUEMAM JT0Ka3aTeNIbCTBA
HEPaBEHCTB; YBEPEHHO NPUMEHSTh anmnapar
HEPaBEHCTB JUIS PEUICHUS Pa3HOOOPa3HBIX
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3 CMEXHBIX
MIPEIMETOB, TPAKTHKH,

OPUMEHSATH rpaduuecKre MpeCTaBIeHUs JUIs
MCCIICIOBAaHHSI HEPABEHCTB, CUCTEM HEPaBEHCTB,
cozepxanmx OykBeHHbIe KO3 PHUIIUEHTHI.

OcHoBHBIE TOHATH. YnCIIOBbIE QYHKIUU

Bbll’lyCKHuK Hay4yumcs.

Bbll’lyCKHuK noJjiydunt 603MONCHOCNb HAYYUMbCAL.

IIOHUMATh U UCIIOJIb30BaTh (byHKI_[I/IOHaJIBHBIC
HOHSTHS U S3bIK (TEPMHUHBI, CHMBOJIHMYECCKUE
0003HAYCHHUS);

MPOBOAUTDL UCCIICAOBAaHNA, CBA3aAHHBIC C
M3y4eHUEM CBOMCTB (DYHKITUH, B TOM YHCIIE C
MCI0JIb30BaHWEM KOMIIBIOTEPA; HA OCHOBE




CTPOUTH rpadKH dJIEMEHTAPHBIX ()YHKIIHIA;
UCCIIEIOBATh CBOMCTBA YHUCIIOBBIX (DYHKLMH HA
OCHOBE U3y4Y€HUs MOBEICHUS UX TPaPUKOB;
NOHUMATh (DYHKIIMIO KaK BaKHEHUIITYIO
MaTeMaTUYECKYI0 MOJIENb JIJIsl ONMCaHUS
IIPOLIECCOB U SIBJIEHUI OKPY’KAIOLIEr0 MUPA,
MPUMEHSTh (PYHKIMOHAIBHBIN SI3BIK JIJ1S
OINMCAHUA U UCCIIEIOBAHNS 3aBUCUMOCTEMN
MeXy GU3NYECKUMU BEIMYNHAMMU.

rpaduKoOB M3y4eHHBIX (PYHKIHI CTPOUTH OoJiee
cloxHbIE TpaduKh (KyCOUHO-3a/IaHHBIC, C
«BBIKOJIOTBIMUY TOYKaMHU U T. I1.);

UCIIOJIb30BaTh ()YHKITMOHATIBHBIC TIPEICTABICHUS
1 CBOMCTBA (DYHKIMH JJIs1 PEIICHHS
MaTeMaTUYECKHUX 3a/1a4 U3 Pa3JIMYHBIX Pa3/IeiioB

Kypca.

YucaoBbIe MOCISA0BATEILHOCTH

Buvinyckuux nayuumces:

Bbll’lyCKHuK noJjiy4un 603MOHCHOCNb HAYYUMbCA.

IIOHMMATb U UCHOJIb30BaTh SI3bIK
10CJIE10BATENbHOCTEN (TEPMHUHBI,
CUMBOJINYECKUE 0003HAUEHU);

OPUMEHSATH (HOPMYJIbI, CBSI3aHHBIE C
apupMeTUIECKON U TEOMETPUUECKON
nporpeccueil, u anmnapar, copMHUpOBaHHBIN NPU
W3YYEHUHU JPYTUX pa3JieNoB Kypca, K PEIIEHUI0
3aJa4, B TOM YHMCJIE C KOHTEKCTOM U3 PEAIbHOU
YKU3HU.

pemars KOMOMHUPOBAHHbIE 3aa4u C
IpUMEHEHHEM (OPMYII N-T'O YJICHA U CYMMBbI
MEPBBIX N WICHOB apu()PMETHUECKON 1
reOMETPUUYECKOM POTrPECCUH, IPUMEHSISI IIPU
ATOM anmnapar ypaBHEHUIN U HEPaBEHCTB;
IOHUMAaTh apU(PMETHUECKYIO U TEOMETPHUECKYIO
IIPOrPECCUI0 KaK (PYHKIIMU HATypaJIbHOIO
apryMeHTa; CBS3bIBaTh apU()PMETHUECKYIO
MPOTPECCUIO C IMHEUHBIM POCTOM,
TrE€OMETPUYECKYI0 — C OKCIIOHEHIIUAIbHBIM
POCTOM.

OmnuncarenbHas CTaTUCTHKA

BblnyCKHuK Hay4yumcs.

Bbll’lyCKHLlK NnoJiydun 603MOICHOCNb HAYYUMbCA.

HCIIOJIB30BAaTh HpOCTCﬁMHC CIIOCOOBI
MNpeaACTaBJICHHUA U aHAJIn3a CTATUCTUICCKUX
JaHHBIX.

NpHOOpPECTH MePBOHAYATLHBIN OMBIT
opraHu3aIiu coopa JaHHBIX MPU MTPOBEACHUU
orpoca 00IECTBEHHOTO MHEHUS, OCYIIIECTBIIATh
WX aHaJIU3, PEJICTABIISATh PE3YNIbTAThl OMPOCa B
BU/JIE TAOJIHIIBI, TUATPAMMBI

CHy‘laﬁHHe COOBITHS U BCPOATHOCTDH

Bbll’lyCKHuK Hay4iumcs.

BblnyCKHuK noJiydun 603MONCHOCNb HAYYUMbCA.

OTHOCHUTEJIbHYIO YaCTOTY U BEPOSITHOCTD
CIIy4altHOTO COOBITHSI.

pUOOPECTH ONBIT MPOBEICHUS

CIIy4aiHbIX SKCIIEPUMEHTOB, B TOM YHCJIE C
IIOMOUIBI0 KOMIIBIOTEPHOTO MOJEINPOBAHMS,
MHTEPIPETALIMH UX PE3YJIbTATOB.

KomOuHnaTopuka

Bbll’lyCKHuK Hayiumcs.

BblnyCKHuK noJiydun 603MOHCHOCNb HAYYUMbCA.

periate KOMOMHATOPHEIE 33/1a4U Ha
HaXO0XKIEHNE YUCIIa 00BEKTOB MIIM KOMOWHAIWH.

Hay4HUTbCSI HEKOTOPBIM CIIELUAJIbHBIM
npuéMaM peleHnss KOMOMHATOPHBIX 3aJ1ad.

Moayab «I'eomerpus»

Harnsagnas reoOMCTpHA

Bbll’lyCKHuK Hay4yumcs.

Bbll’lyCKHuK noJjiydunt 603MONCHOCNb HAYYUMbCAL.

pacro3HaBaTh Ha YEpPTEKaxX, pUCYHKAX, MOJEIIAX
U B OKPY’)KaIOIlleM MUPE MIJIOCKHE U
POCTPaHCTBEHHBIE T€OMETpUYECKHE (QUTYPHI;
pacro3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJILHOTO
napajuleJenune1a, IpaBUIbHOW MUPaMUIbI,
WIMH]pA U KOHYCAa;

CTPOUTH Pa3BEPTKHU KyOa U MPSIMOYTOJIILHOTO
napasuiesenunena;

OIIPENEIATH 110 JINHEWHBIM pa3MepaM pa3BEPTKU
(buryphl IMHEHHBIC pa3Mephl caMOoi (YUTYPHI 1

HAYYHUTHCS BBIYUCIATH 00BEMBI
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX QUTYP,
COCTAaBJIEHHBIX U3 IPSAMOYTOJbHBIX
NapajuIeIIeIUIEI0B;

yIIIyOUTh U Pa3BUTh NMPEICTABICHUS O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax;
HAyUYUTHCS IPUMEHSAThH NOHATHE PA3BEPTKU IS
BBITIOJTHEHMS IPAKTUYECKUX PACUETOB.




Hao00poT;
BBIYUCIIATH OG"béM MMpAMOYTOJIBHOT'O
napaiesIeuIe/a.

["'eomerpuueckue GUrypol

Buvinyckuux nayuumces:

Bbll’lyCKHuK noJjily4unt 603MOICHOCNb HAYYUMbCA.

MOJIb30BATHCS SI3BIKOM T€OMETPHUHU JJISI ONTUCAHUS
IPEIMETOB OKPY’KAIOIIEr0 MUPa M UX B3aUMHOTO
PAacCIONOKEHHS;

pacno3HaBaTh M H300paxaTh HA YEpTEKaxX U
PHCYHKaX TeOMeTpHUYecKre (GUrypbl U Ux
KOH(pUTypamnuu;

HAXOJUTh 3HAUCHHS [UINH JIMHEHHBIX 3JIEMEHTOB
GuUryp U UX OTHOIICHHUS, IPATYCHYIO MEPY YTJIOB
ot 0° no 180°, npuMeHss onpeaeneHus,
CBOMCTBa M NIPU3HAKU (PUTYP U UX DIIEMEHTOB,
oTHomeHHs Guryp (paBeHCTBO, MOA0OHE,
CHMMETPHH, TIOBOPOT, apaJUICIIbHBIN MTEPEHOC);
OTIEPHPOBATH C HAYATHLHBIMH MTOHITUSIMHU
TPUTOHOMETPHU H BBITIOJIHATH 3JIEMEHTapHBIC
orepanuu HaJ QYHKIUSMH YTIIOB;

pemaTh 3a/1a4M Ha J0Ka3aTelbCTBO, OMUPAsICh Ha
U3y4eHHBIE CBOMCTBA (DUTYP M OTHOLICHUI
MEK/1y HUMH U TIPUMEHSISI U3yICHHBIC METO/IbI
JIOKa3aTeIbCTB;

pelaTh HeCIOXKHBIE 33]]a4i Ha TOCTPOSHHE,
HPUMEHSS] OCHOBHBIE QJITOPUTMBI TOCTPOSHHUSI €
MOMOIIBIO IIUPKYIIS ¥ TNHEHKH;

penraTs NpocTelIme MIaHUMETPUIEeCKUE 3aJaun
B IIPOCTPAHCTBE.

OBJIAJIETh METOJAMM PEIIECHU 3a/1a4 Ha
BBIUMCJICHHS U JOKA3aTeNIbCTBA: METOJIOM OT
IIPOTUBHOT'0, METOJIOM NOJ00US, METOAOM
nepebopa BapuaHTOB U METOJOM
reOMETPUUYECKUX MECT TOUEK;

MPUOOPECTH OIBIT IPUMEHEHHUS
anreOpanvyeckoro ¥ TPUrOHOMETPHYECKOTO
anmapara 1 ujei JIBIKEHUS IPU PelIeHUuU
reOMEeTPUYECKUX 3a/1a4;

OBJIAJICTh TPAAUIIMOHHOM CXeMOH peleHus 3a1a4
Ha MIOCTPOEHUE C MOMOLLBIO LIUPKYJIS U JINHEHKU:
aHalu3, MOCTPOCHUE, 10Ka3aTeIbCTBO U
UCCIJIEIOBaHMUE;

HAYYUTHCS peliaTh 3a/1a4i Ha MOCTPOCHUE
METOJIOM F€OMETPHUUECKOI0 MECTa TOUEK U
METOJIOM MOA00HS;

IIPUOOPECTH OIBIT UCCIIEI0BAHUS CBOMCTB
IUIAHUMETPUYECKHUX (QUTYP C TTIOMOIIBIO
KOMIIBIOTEPHBIX IIPOTPAMM;

MPUOOPECTH OIBIT BBHITTOTHEHUS POEKTOB 110
teMaM «I'eoMeTpuueckre npeodbpazoBaHus Ha
I10cKoCTH, «IlocTpoeHne oTpe3KkoB 1o

bopmyme.

HSMCPGHI/I@ TCOMETPHUICCKUX BEJININH

Buvinycknuk nayyumces:

Bbll’lyCKHZ/lK noJIYy4un 603MOMCHOCNTb HAYYUMbCAL.

UCTIOJIB30BaTh CBOMCTBA M3MEPEHUS JIJIHH,
IUIOINAAEH U YIJIOB IIPU PELICHUH 3a7a4 Ha
HaXOXXJICHHUE JUTMHBI OTPe3Ka, JITUHBI
OKPYKHOCTH, JUIMHBI TyTH OKPY>KHOCTH,
rpagyCHOM MepHI yria;

BBIYUCIIATH IJIOLIA]IU TPEYTOJIbHUKOB,
IPSIMOYTOJIBHUKOB, ITapajuIeIorpaMMOB,
Tparenuii, KpyroB 1 CEKTOPOB;

BBIYUCIISITH JUTHHY OKPY)KHOCTH, JITHHY TyTH
OKPY>KHOCTH;

BBIYHUCIISITH [UTHHBI IMHEHHBIX 2JIEMEHTOB (QUTYp
U UX YTJIbI, HCIIOJIB3YS (POPMYJIBI JUTUHBI
OKPY>KHOCTH | JUITUHBI IYTH OKPY>KHOCTH,
dopmybl momanei guryp;

pemarth 3aa4i Ha JJOKa3aTelbCTBO C
UCIIOJIb30BaHUEM (DOPMYIT ITTMHBI OKPYKHOCTH U
JUTMHBI 1yTH OKPYKHOCTH, GOpMYJI IIIOIaaeit
$uryp;

pelaTh MpaKTUYECKUE 3aja4H, CBSI3aHHbIE C
HaXO0KJICHUEM I'€OMETPUYECKUX BETMYUH
(McToNb3ys MpY HEOOXOAMMOCTH CIIPABOYHUKU U

BBIYUCIATH IIOIAAN (1)I/Il"yp, COCTABJICHHBIX U3
JBYX WK OoJiee MPSIMOYTOJIBbHUKOB,
napajuieJIorpaMMoOB, TPEYTOJILHUKOB, Kpyra 1
CEKTOpa;

BBIYUCIATH IUIOIA AN MHOFOyFOJIBHI/IKOB,
WCII0JIb3Ys] OTHOUIEHUSI PAaBHOBEIUKOCTU U
PaBHOCOCTaBJICHHOCTH;

MIPUMEHSITh alre0pandecKuit u
TPUTOHOMETPUYECKUH aIapaT v UIeu
JIBUKEHUSI IPU PEIICHUH 3a7a4 Ha BBIYMCIICHHE
IJIOMIaZAe MHOTOYTOJIbHUKOB.




TEXHUYECKUE CPEJICTBA).

Koopaunarst

Buvinyckuux nayuumces:

Bbll’lyCKHuK noJjiy4un 603MOHCHOCNb HAYYUMbCA.

BBIYMCIIATH JUIMHY OTPE3Ka 10 KOOPAUHATAM €TI0
KOHIIOB; BBIYUCIIATH KOOPJAUHATBI CEPEINHBI
OTpe3Ka;

MCII0JIb30BaTh KOOPAUHATHBIN METO JUIs
U3Y4YEHUS CBOMCTB IIPSIMBIX U OKPY’KHOCTEH.

OBJIa/IETh KOOPAUHATHBIM METOJOM PELICHUs
3aJla4 Ha BBIYUCIICHHS U JOKA3aTeIIbCTBA;
IIPUOOPECTH OIBIT UCIIOJIB30BAHUS
KOMIIBIOTEPHBIX IIPOTrPAMM JUIsl aHAJIM3a YaCTHBIX
CJIy4aeB B3aUMHOI'O PACIOJIOKECHUS
OKPYKHOCTEH U NPSAMBIX;

IIPUOOPECTH OIBIT BBIIIOJHEHUS IPOEKTOB HA
TeMy «lIpuMeHEeHne KOOPANMHATHOTO METOA NIPU
pELICHUY 3a/1a4 Ha BBIYUCIICHUS U
JI0Ka3aTeNnbCTBay.

Bekropsl

Bbll’lyCKHuK HAy4umcs.

Bbll’lyCKHuK noJydunt 603MOIHCHOCNTIb HAYYUMbCAL.

OIIEpUPOBATH C BEKTOPAaMU: HaXOAUTh CYMMY U
Pa3HOCTH IBYX BEKTOPOB, 3aJaHHBIX
TFE€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN
IIPOU3BENICHUIO 3aIaHHOTO BEKTOpa Ha YUCIIO;
HAaxOJUTh JUIsl BEKTOPOB, 3aJaHHBIX
KOOpJMHATAMHU: JUIMHY BEKTOPA, KOOPIAUHATHI
CYMMBI ¥ pa3HOCTH JIBYX U 00Jiee BEKTOPOB,
KOOpJMHATHI IPOU3BEACHHUS BEKTOPA Ha YUCIIO,
IPUMEHSISI P HEOOXOAUMOCTH COYETaTENIbHBIH,
NIEPEMECTUTENIBHBIN U paclpeeInTENbHbIN
3aKOHBI;

BBIYUCIIATH CKAISIPHOE IPOU3BEIECHUE BEKTOPOB,
HAaxOJIUTh YTOJ MEXY BEKTOPaMHU,
YCTAaHABJIMBATh NEPIEHIUKYISIPHOCTD NPSIMBIX.

OBJIaACTb BEKTOPHBIM MCTOJAO0OM AJIA pCIICHUS
3aJa4 Ha BBIYUCIICHUA U 10Ka3aTCJIbCTBA,
HpI/IO6peCTI/I OIIBIT BBIIIOJIHCHUA IIPOCKTOB Ha
TEMY «IIPUMCHCHHNEC BEKTOPHOT'O METOJA IIPpU
pCeICHUHA 3a/1a4 Ha BBIYHUCIICHUA U
J0Ka3aTcIbCTBa».

Conep:xanue y4e0HOro npeamMera MaTeMaTuka 7 Kjacce
Mopnyab «Aaredpa»

Ne HanmenoBanue pasnena Conepxanue Koin-Bo
/1 (TemMsr) 4acoB
1 Beipaxkenus, Toxnectsa, | bykBeHHble BBIPAKCHUS (BBIpaXKEHMS c 23
YpaBHEHHS nepeMeHHbIMI). UnciioBoe 3HaYeHne OYKBEHHOTO
BBIp)KEHUSI. JlonycTuMble 3HA4YCHUs
nepeMeHHbIX. [locTaHOBKAa BBIpaKEHWH BMECTO
nepeMeHHbIX.  IIpeoOpa3oBanne  OyKBEHHBIX

BBIPQKEHUI Ha OCHOBE CBOMCTB apu(hMETHUECKUX
neiictBuil. PaBeHCTBO OYKBEHHBIX BBIPAKCHH.
ToxnaecTtBo. YpaBHEHUs. YpaBHEHHUE C OIHOUN

IIEPEMEHHOM. Kopens YpaBHEHUSL.
PaBHOCUIIBHOCTE YPaBHEHUM. Pemenne
YpaBHEHUH, CBOJISIIITUX CSI K JINHEWHBIM.
OnucarenvHass  cratuctuka.  IlpencraBnenue
JMAHHBIX B BUJIE TaONUWIl, aAuarpamm, rpadukos.
CnydaiiHass ~ u3MeHUMBOCTb.  CTaTUCTUYECKHUE
XapaKTepUCTUKA  HaOopa JaHHBIX: CpeaHee
apupMeTHyecKoe, MeAMaHa, HauOobllee U




HaMMeEHbIIICe 3HAYCHUs, pa3Mmax. [IpencraBieHue
0 BBIOOPOYHOM HCCIICTOBAHHH.

OyHKIUU

YucnoBele  (QyHKIMU. 3aBUCHUMOCTH  MEXIY
BenuunHamu. [lonstre  Qynkmmm. OO6nacth
OIIpEeTICHUSI U MHOXXECTBO 3HAUCHHU (YHKIHH.
Crioco6b1 3amanus ¢yHkuuu. ['padux (yHKIHH.
CpoiictBa (QyHKIUMNA, HUX OTOOpaXKEHHE Ha
rpaduxke. [Ipumeps! rpag kOB 3aBUCUMOCTEH,
OTPaXKaIOIIUX peajbHbIe MpoIecch. YuciaoBbie
¢ynkuun. OyHKIUK, OMUCHIBAIOIINE TPSIMYIO U
OOpaTHYIO NPONOPIHOHATIBHBIE 3aBUCHMOCTH, MX
rpadpuku u cBoiictBa. JluHeitHas QyHkus, eé
rpaduK U CBOICTBA.

11

CreneHsp ¢ HaTypalbHBIM
HOKa3aTeJeM

Crenenb ¢ HATYpaJIbHBIM [TOKA3aTEJIEM U €€
cBoricTBa. OQHOYIEHEL.

11

MHuorouseHsl

Crenenb MHorowieHa. ClokeHHE, BEIYUTAHNE,
YMHOXE€HHUE MHOTOUYJIEHOB.

18

DopMyIIBI COKPALIEHHOTO
YMHOXEHUS

@opMyIIbl COKPALIEHHOTO YMHOXKEHUS: KBapaT
CYMMBI U KBaapaT pasHocTd. PopMyiia pasHOCTH
kBagparoB. [IpeoOpa3oBaHue 1EI0ro BHIPAKEHHS
B MHOrouieH. Pa3oxeHne MHOrO4J€HOB Ha
MHOXHUTEJH.

18

Cucrembl TUHEHHBIX
ypaBHEHUI

JIuneliHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMHU.
Cucrema ypaBHEHHH ¢ JBYMsI IEPEMEHHBIMHU.
PaBHocunbHOCTE  cucreM.  Cucremsl  OBYyX
JIMHEWHBIX YPAaBHEHUW C JABYMS IE€PEMEHHBIMY;
pelIeHre NOICTAaHOBKOW U CII0KEHUEM.

Pemenune TekcTOBBIX 3ajay  anreOpanyecKuM
ciocoboM. MHTeprperanusi ypaBHEHUsS C JABYMS
nepeMeHHbIMU. ['paduk JlekapToBBI KOOPAHWHATHI
Ha IUIOCKOCTH. ['paduyeckas wuHTepnpeTanus
CHUCTEM YPaBHEHHUH C IBYMsI IEPEMEHHBIMH.

15

IloBTOpEeHNE

IToBTOpeHUE

Moayab «I'eomerpus»

HaunmenoBanue paznena
(TemMsr)

Conepxanue

Komn-Bo
JacoB

HauanrnHbie
T€OMETPUUYECKUE CBEACHUS

[Ipssmble u yrubl. Touka, mpsiMas, IJIOCKOCTB.
Otpe3sok, nyd. Yroun. Bunsl yrios. Beptukanbabie
U CMEKHBIE yIibl. buccekrpuca yria. Msmepenne
FEOMETPUYECKUX BeIWYMH. JlnuHa  oTpeska.
['panycHas mepa yria.

10

TpeyrosbHUKH

Tpeyronsauk. BeicoTa, MmenuaHna, 6uccekTpuca.
PaBHOOGenpeHHbIE u PaBHOCTOPOHHHUE
TPEYTOJIbHUKH; CBOMCTBA u [IPU3HAKU
paBHOOEpeHHOTO  TpeyroyibHUKa. [IpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

BremHue yriel TpeyrojapHHKa.

17

[TapannensHble NpsMble

[TapaienpHbIE U IIEpECEKAIOUECs MIPSMBIE.
[Iepnenqukynsapusie npsMeie. Teopemsl 0
MapaJUIEIbHOCTH U IEPIIEHIUKYIIAPHOCTH
IPSIMBIX.

13

COOTHOIICHUS] MEXKTY

HepaBenctBo  TpeyrosnbHuka. CymMMa  yIyoB

18




CTOPOHAaMHU U yriaMu
TPEYTOJIbHUKA.

TpeyroyibHUKa. COOTHOIIEHUSI MEXY CTOPOHAMHU
U yrjlaMH TpeyrojbHuka. Paccrosinue ot Touku 10
npssMoi. PaccrosiHue Mexay napajielabHbIMHU
MPSIMBIMHU.

IToBTOpEHME

Pemrenue 3amgau

10

Conep:kanue y4eOHOro nmpeaMera MmareMaTuka 8 kjacc

Mopnyab «Aaredpa»

n/n

Haumenoanue paznena
(Tembl)

Conepxanue

Komn-Bo
4acoB

PanmonansHbIe 1pobu

Anrebpanyeckas 1podb. OCHOBHOE CBOHCTBO
anredbpandeckoii qpoou. CrnoxxeHue, BEIMUTAHUE,
YMHOXEHHE, JieJieHue anredpandyeckux ApooOei.
PanmonansHbie BBIPAKCHHS " 170'¢
npeobpaszoBanud. Jloka3aTeabCTBO TOXKIECTB.

23

KBagparHbie KOpHU

HerictBurenbHbie yncna. KBanpaTHelii KOpEHb U3
qyuca. KBagparuslie KOpHH. CaoiicTBa
apuMeTHYECKUX KBAJIPAaTHBIX KOpPHEH H WX
MPUMEHEHHEe K MPeoOpa3oBaHUI0  UYHCIOBBIX
BbIpaXKEHU U  BbluuciaeHusM. llonsatue 00
HppalMOHAILHOM  uucie. MppanumoHanbHOCTb
4Kclia 1 HECOM3MEPUMOCTh CTOPOHBI U TUaroHalIu
KBaJpara. JlecsaTuunbie MPUOTMKEHUS
UppaliOHATIbHBIX qucel. N3mepenus,
NpUOMKEHUs, OIeHKU. PasMmepsl 0O0BEKTOB
OKpY’KaroIero Mupa (0T 3J€eMEHTapHbIX YaCTHUIL
no BcenenHoli), AIUTENBHOCTH MPOLIECCOB B
OKPY’KarOIllEM MHpE.

19

KBagpaTHble ypaBHEHUS

VYpasuenus. KBaapaTHoe ypaBHeHue: ¢dopmyna
KOpHEH KBaJgpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUM, CBOJSIIMXCS K JUHEWHBIM U
KBAaJIPATHBIM.

21

HepasencrBa

HepaBencrBa. UYwucioBble HEpaBeHCTBA U UX
ceorictBa. HepaBeHCTBO ¢ OAHOW IIEPEMEHHOM.
PaBHOCHIIBHOCTB HEpPABEHCTB. JInnelinble
HEpPaBEHCTBA C OJHOW nepeMeHHOM. KBanpaTHbie
HepaBeHCTBA. CHCTEMBI HEPABEHCTB C OIHOMU
TIEPEMEHHOM.

20

CrerneHp ¢ HelabIM
OoKa3arejieM. DJIEMEHTEI
CTAaTUCTUKH

CremneHs ¢ IENBIM ITOKa3aTelleM M e€ CBOMCTBA.
CrerneHHbBIC byHKIIUN c HaTypaJbHbIMU
nokasareiasiMu 2 U 3, ux rpaduku U CBOICTBa.
OnucarenvHass  cratuctuka.  lIpencraBnenue
JMAHHBIX B BUJIE TAONMUWIl, aAuarpamm, rpadukos.
CnydaiiHass ~ u3MeHUMBOCTb.  CTaTUCTHUYECKHE
XapakTepUCTUKA  Habopa JaHHBIX: CpEIHEe
apudmernueckoe, MeaAWaHa, HauOolblee U
HaWMEHblllee 3HayeHus, pa3max. [IpencraBienue
0 BBIOOPOYHOM HCCIICTOBAHHH.

11

IToBTOpEeHME

Pemenue 3amau

Monayab «I'eomerpus»

n/n

HaunmenoBanue pasnena
(Tembl)

Coneprxanue

Kon-Bo
4acoB




YeTbIpexyroJibHUKU

YeThIpEXYroyibHUK. [Tapannenorpamm, ero
CBOMCTBA W npu3HaKu. lIpsamoyroiapHuK, KBagpar,
poMO, HX CBOHCTBA M IpHU3HAKW. Tpamenus,
CpelHsAs JMHMS ~Tpaneuuu. MHOTOyrojbHUK.
Bemnyknbie  MHoroyroiapHuku. CyMma  yriioB
BBIIYKJIOTO MHOT'OYT'OJIbHUKA. ITepumerp
MHOT'OYTI'OJIbHUKA.

14

[nomans

[TonsTHE MIOMAAM TIIOCKUX UTYP.

[Lnomane npsamoyrosbHuka. [nomanu
napajuieJiorpaMmma, TpeyrojibHUKa U TPaIelnH.
[Tnomane MuoroyroisHuka. Teopema ITudaropa.
Pemrenue 3a1a4 Ha BHIYMCIICHHUE U JI0KA3aTEIHCTBO
C HCIIOJIb30BAaHUEM U3YYCHHBIX (POpMyII.

14

[TonoOHbIE TPEYTrOJIBHUKH

PaBHOCOCTaBIICHHBIE M PaBHOBEIUKHE (DHUTYPHI.
[IpuzHaku noao0us TPEYrOJIbHUKOB.
CooTHolIeHHE MEXIy IUIOMIAAIMU IOJOOHBIX
¢uryp. IIpumenenue nonolust K J10Ka3aTeIbCTBY
TeopeM U pemieHH0 3agad. CHHYC, KOCHHYC,
TaHI'€HC, KOTaHI'€HC OCTpOro yria
MPSIMOYTOJIBHOTO  TpeyrojiibHuka  OcCHOBHOE
TPUTOHOMETPUUECKOE  TOXKAECCTBO. DopMmyibl,
CBA3BIBAIOLIME  CUHYC, KOCHUHYC,  TaHIEHC,
KOTaHI'€HC OJIHOTO UM TOT'O JK€ yIJIa.

19

OKpy>KHOCTb

OxpyxHnoctb u kpyr. [yra, xopma. Cekrop,
cerMeHT. LleHTpanbHBIM yroi, BIMCAHHBIN Yroi,
BEJIMYKMHA BIIMCAHHOTO yriia. Bzaumuoe
PacroIoKEHUE NPSMOIM U OKPYKHOCTH, IBYX
okpyxHocTel. KacaTenbHas u cexymmas K
OKPY’KHOCTH, UX CBOWCTBa. Briucanueie u
OINMCAaHHbIE MHOTOYTOJIbHUKH. OKpPY>KHOCTbD,
BIMCAaHHAsl B TPEYrolbHUK. J[MHA OKPYKHOCTH,
YHUCIIO T; JJIMHA YT OKpYyKHOCTU. ['pamycHas
Mepa YIVa, COOTBETCTBHE MEXKIY BEIMUYMHOU
LEHTPAIBHOTO yIila U JJIMHOW JYTU OKPYKHOCTH.

17

IToBTOpEeHME

Pemenue 3agau

Conep:xanue yueOHOro npeamMera MmareMaTuka 9 kiaace

Moayab «Aareopa»

/1

HaumenoBanue paznena
(TemMpr)

Conepxanue

Kom-Bo
4acoB

KBanpatnunas QyHKIus

Yucnossie pynkuuu. KBaaparnunas GyHkims, eé
rpaguxk u cBoiictBa. CreneHHble (QYHKIUH C
HaTYypaJbHBIMH MOKa3aTeNnsiMHu 2 U 3, ux rpaduku
u cpoiictBa. I'paduku Qynkumii. Kopenb n-oii
CTeneHH u3 uuciaa. KopeHb TpeTbel CTENEHH.
3anuck KOpHEH ¢ MOMOIIBIO CTETICHH C JAPOOHBIM
IIOKA3aTEJIEM.

22

VYpaBHEHUs U HEPABEHCTBA
C OJIHOM IEPEMEHHOM

YpaBHeHHUs. YpaBHEHUE C OAHOU IIEPEMEHHOM.
Kopens ypaBHeHHs. PABHOCHMIIBHOCTH YpaBHEHHIA.
Pemenue ypaBHeHM, CBOAAILNXCA K TUHEUHBIM U
KBaJipaTHbIM. [IpuMepsl pereHust ypaBHEHU N
TpeThel M 4eTBEPTOU creneHed. HepaBeHcTsa.

16




KBanparusie HepaBeHcTBa. CHCTEMBbI HEPABEHCTB
C OJIHOU NepeMeHHOM. Perenue TeKCTOBbIX 3a1a4
anreOpanvdecKuM CrocoOoM.

YpaBHEHHUs U HEPABEHCTBA
C IByMs IIEPEMEHHBIMU

YpaBHeHuUeE ¢ 1ByMs IepeMEHHBbIMU. JIMHENHOE
YpaBHEHUE C IByMsI IEPEMEHHBIMH, IPUMEPBI
peLIEHNS YPaBHEHUI B LEJbIX YHCIIAX.

Cucrema ypaBHEHHUI C IBYMS [IEPEMEHHBIMHU.
PaBHOCHMIBHOCTE  cHUCTEM. Cucrembl  JIBYX
JIMHEWHBIX YPAaBHEHUU C JABYMsS IEPEMEHHBIMU;
pelieHue MoACTaHOBKOU U ciioxkeHueM. [Ipumepsl
peuieHusT CHUCTEM HEJIIMHEWHBIX YpPaBHEHHH C
JBYMsI IEPEMEHHBIMU. PellleHre TEKCTOBBIX 3a1a4
anrebpanveckum  criocobom.  MHTepmperanus
ypaBHEHUS C JAByMs TepeMeHHbIMU. [ 'paduk
JlekapToBBl ~ KOOpAMHATBI ~ HAa  IJIOCKOCTH.
I'padmyeckas wHTEpHIpeTaHs CHCTEM YpaBHCHUN
C IByMsI IEPEMEHHBIMH.

17

Apudmernueckas u
reoMeTpHuecKas
IIPOrpeccuu

Yucnossle IIOCJIEI0BATEIILHOCTH. [TonsTne
YK CIIOBOU [IOCJIEI0BATEIBLHOCTH. 3ananue
[IOCJIEZI0BATEIBHOCTU PEKYPPEHTHON (opMyJIoil u
¢dopmynoit n-ro uineHa. Apudpmernueckas u
reomerpuueckas mporpeccuu. Dopmynasl n-ro
yjieHa apu(MeTH4ecKoil U  TIeoMeTpHuyYecKon
IIPpOTPECCUii, CYMMBI IIEPBBIX N  YJICHOB.
N300pakeHue 4wieHOB apu(pMeTHIecKoi u
F€OMETPUYECKON ITPOrPECCUil TOUKaMHU
KOOPJAMHATHOM INIOCKOCTH. JINHENHBIN U
SKCIOHEHIMATBHBIA pocT. ClI0KHbBIE TPOIEHTHI.

15

OneMeHThl KOMOMHATOPUKU
Y TEOPHUH BEPOSATHOCTEN

OnucarenpHas  cratuctuka.  IIpencrasienue
JAaHHBIX B BUJE TaOMUL, auarpamm, rpaduxos.
CnyuaitHas ~ u3MeH4UMBOCTb.  CTaTHCTHUYECKUE
XapaKTepUCTUKU  Habopa JaHHBIX: Cpe/lHee
apupMeTHyeckoe, MeaMaHa, HauOoibllee U
HavMeEHbIllee 3HAaudeHHus, pasmax. IIpencraBnenue
0 BbIOOpOYHOM HccienoBaHuu. CirydaiiHble
coOBITHS U BeposATHOCTb. [loHATHE O ciydaiiHOM
ompiTe M  ciay4yaiiHoM  coOblTuu. Yacrtora
CITy4altHOTO COOBITHSI.

13

IToBTOpEeHMUE

Pemenue 3amau

19

Moayab «I'eomerpus»

HaumenoBanue paznena
(TemMpr)

Conepxanue

Kom-Bo
4acoB

Bexkropsl

Bekropsl. [lnuHa (Moaynb) BekTopa. PaBeHCTBO
BEKTOpOB. KosumMHeapHbIE BEKTOPBL. Y MHOXKEHHUE
BEKTOpA Ha YKCIIO, CYMMa BEKTOPOB, Pa3JI0KECHUE
BEKTOPA M0 IBYM HEKOJJIMHEAPHBIM BEKTOPaM.

Meroa koopauHaT

Koopaunatel BekTOpa. VYpaBHEHUE MPSMOM.
Koopnunatel cepeaunbl  oTpe3ka. Dopmyna
pacCTosdHud MCXKAY ABYMSA TOUYKAMU IIJIOCKOCTH.
YpaBHeHue OKpyxHOCTU. PemieHue 3amad Ha
BBIYUCIICHUC n J0Ka3aTCJIbCTBO C

10




HCIOJIb30BAHUEM U3YYEHHBIX (POPMYIL.
3 CooTHOIIEHUS MEXY CuHyc, KOCHHYC, TaHI'€HC, KOTaHIE€HC OCTpPOIO 11
CTOPOHAMH U yIilaMH yIjla MpsIMOYTOJILHOTO TPEYrOJIbHUKA U YIJIOB OT
TpeyroibHuka. Ckanspaoe | 0 no 180°; npuBeneHue k octpomy yriy. Pemenune
IIPOU3BEICHNE BEKTOPOB. | MIPSIMOYIOJIbHBIX TPEYroJbHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE  TOXIECTBO. DopMyibl,
CBSI3BIBAIOIIME  CHUHYC, KOCHHYC,  TaHIEHC,
KOTaHT€HC OJHOTO M TOro e yrna. Pemenwue
TPEYroJbHUKOB: TEOpEMa KOCHHYCOB U TeopeMma
CHHYCOB. 3ameuaTelbHble TOUYKHU TPEYTrOJbHHUKA.
CkansipHOoe IPOU3BECHUE BEKTOPOB.
4 JInvHa OKpY>KHOCTH U [IpaBuibHBIE MHOrOYrojdbHUKH. OKpPYKHOCTb U 12
IUIOIAAb Kpyra Kpyr. BsaumMmHoe pacnonoxxeHue mpsSMOl U
OKpPY>KHOCTH, JIBYX OKpYXHOCTeW. BrnucaHHuble u
OIMCaHHbIE OKPY>KHOCTH PaBUIBHOTO
MHoOroyroigpHuKa. Ilmomanp kpyra u miomanb
CEeKTOpa.
5 JBro>xeHus [TonsiTue O JBHXKEHUH: OCEBas W UEHTpaJbHAs 8
CUMMETPHUH, NapaJuIeIbHbII IEPEeHOC, HOBOPOT.
6 Havanbhble cBeneHnst U3 | MHOTOIpaHHMKH. Tena u IIOBEPXHOCTH 8
CTepEOMETPUHI BpallleHHMsL.
7 006 akcroMax IJIAHUMETPUN | AKCHOMBI U TEOPEMBI 2
8 IToBTOpEHME Pemenue 3amau 9
TemaTH4eckoe NJIaHUPOBAHHE
Martemartuka. Moayas «Auaredpa» 7 kiaacc
Ne ypoxka Paznen (koaMuecTBO 4acoB) KonnyectBo
Tema ypoxka 4acoB Ha
U3yueHue
I'naBa |. Boipa:kenus, To:knecTBa, ypaBHenus (23 yaca) 23
1-2 UYuncnoBble BEIPAKEHUS 2
3-4 BripaxkeHus ¢ nepeMeHHbIMU 2
5 CpaBHEHHE 3HAUECHUI BBIPAKCHUN 1
6 CBoHCTBa JEUCTBUH HaJ YHCIAMH 1
7-10 Toxnectsa. ToxaecTBeHHbIE TpeoOpa30BaHUsl BbIPAXKEHUN 4
11 KonTtposnbHas padora Ne 1 1
12 YpaBHEHHE U €ro KOPHU 1
13-15 JIuHelHOe ypaBHEHHE C OJITHOM NEpEMEHOMN 3
16-18 Pemrenue 3amay ¢ moMOIbI0 ypaBHEHUM 3
19-20 Cpennee apudmernueckoe, pazmax u mojaa*(Ilpodeccus mapkerosor) 2
21-22 MenanaHa Kak CTaTUCTUYECKAsl XapakTepucTuka. @opmyisl 2
23 KonTponbras padorta No 2 1
I'naBa |l. ®ynknuu (11 yacoB) 11
24 Yr0 Takoe QyHKIHSL. 1
25-26 Brruncnenue 3HaueHuit GyHKIMY 1o hopmyne 2
27-28 I'paduk pynkumn 2
29-30 [Tpsimasi mpONOPITMOHATIBHOCTE M €€ TpaduK 2
31-32 JIuneitnast pyHKIMS U ee rpaduk 2
33 3aganne GyHKIIUA HECKOJIbKUMU (HOpMyIaMu 1
34 KonTtponbHast padora Ne 3 1




I'nasa Ill. Ctenenn ¢ HaTypajbHbIM noka3aresem (11 yacoB) 11
35 OmnpeneneHye CTENEHN ¢ HaTypaJlbHbIM I10Ka3aTeleM 1
36-37 VYMHOKEHME U [eJIEHUE CTEeHEN 2
38-39 BosBenenue B CTeneHb MPOU3BEICHUS U CTEIICHU 2
40 OHOYJICH M €T0 CTaHAAPTHBIN BU/T 1
41 YMHOKEHUE OAHOWICHOB. Bo3BeiEHME OJHOWIECHA B CTEIICHb 1
42-43 OyuKEE Y = X° 1 Y = X° 1 uX rpaukn 2
44 O TpOCTHIX M COCTABHBIX YHCIIAX 1
45 KonTponbnas paborta Ne 4 1
I'naBa V. Muorouennl (18 yacon) 18
46 MHOro4IieH 1 €ro CTaHAapTHBIN BUJ 1
47-49 CrnosxeHue ¥ BBIYUTaHHE MHOTOUJICHOB 3
50-52 VYMHOKEHME OHOYIEHA HA MHOTOWIEH 3
53-55 Briaecenue o011ero MHOKHUTENS 32 CKOOKH 3
56 KonTponbnas pabora Ne 5 1
57-59 YMHOXKEHNE MHOTOWIEHA HA MHOT'OYJIEH 3
60-61 Pa3no)xeHre MHOroUIeHa Ha MHOYKUTENH CITIOCOOOM TPYNIUPOBKU 2
62 JleneHue ¢ ocTaTKOM 1
63 KonTponbnas pabora Ne 6 1
I'naBa V. ®opMmy.ibl cOKpallleHHOTr0 YMHOKeHus1 (18 yacoB) 18
64-65 Bo3Benienue B KBaJpar u B KyO CyMMbI U pa3HOCTH JIBYX BBIPa’KEHUH. 2
66-67 Pa3noxxeHre Ha MHOXUTEIH C IOMOIIBI0 (POpMYIT KBaJpaTa CyMMBI U 2
KBaJ[paTa pa3HOCTH.
68-69 YMHOKEHHUE Pa3HOCTH IBYX BBIPAKEHUI HA UX CYMMY 2
70-71 Paznosxenue pa3HOCTH KBaIpaTOB HA MHOXKHUTEIIU 2
72-73 PaznoxxeHne Ha MHOKUTEIIN CYMMBbI U Pa3HOCTH KyOOB 2
74 KonTtposnbHast pabora Ne 7 1
75-77 [TpeoOpazoBaHme 11EI0T0 BEIPAXKEHHS] B MHOTOWICH 3
78-79 ITpuMeHeHHe pa3IuYHbIX CIOCOOOB IS pa3I0kKeHHs Ha MHOKUTEIN 2
80 BosBenenue qBy4wieHa B CTETICHb 1
81 KonTtposnbHast pabora Ne 8 1
I'naBa VI. Cucrembl JinHeiiHbIX ypaBHeHuii (15 yacoB) 15
82 JIuHeltHOe ypaBHEHUE C IBYMS IIEPEMEHHBIMU 1
83-84 I'paduk TMHEHHOTO ypaBHEHHUs C ABYMsI IEPEMEHHBIMU 2
85-86 CucTeMbl TMHEWHBIX YpaBHEHHUH C IBYMsI TIEpEMEHHBIMU 2
87-89 Croco06 moIcTaHOBKH 3
90-91 Crioco0 citosxeHust 2
92-94 Pemrenue 3a1a4u ¢ TOMOIIBIO CUCTEM YpaBHEHUM 3
95 JInHeliHbpIe HEpaBEHCTBA C IBYMsI IEPEMEHHBIMH U UX CUCTEMBI 1
96 KonTponbras padora Ne 9 o anrebpe 1
IHoBTOpeHue (6 4acoB) 6
97-101 | [loBTOpEeHUE 5
102 HTorosasi KOHTpOJIbHAS paboTa 1
Marematuka. MoayJsb «I'eomerpus» 7 Kiace
Ne ypoxka Paznen (komudecTBO yacoB) Konungectro
Tema ypoka 4acoB Ha
N3ydeHHe
I'nasa |. HauanbHble reomerpuueckue ceeaenns (10 yacon) 10
1 IIpsiMast 1 OTpe30K 1
2 Jly4d u yron 1




3 CpaBHEHHE OTPE3KOB U YIJIOB 1
4 N3mepenne oTpe3koB 1
5 Pemenue 3aau o reme «3mepeHue oTpe3KoB 1
6 W3mepenue yrioB 1
7 CMEXHBIC U BEPTUKAIBHBIC YTJIbI 1
8 [leprieHAUKYIISIPHBIC IPSIMbIE 1
9 Pemenue 3aau mo reme «HavyabHble TEOMETPHUECKUE CBEICHUS 1
10 Kontposbnas padora No 1 1
I'naBa |l. Tpeyroasuuku (17 yacos) 17
11 ITepBbIit TpU3HAK paBEeHCTBA TPEYTOJILHUKOB 1
12-13 Pemenue 3a1a4 Ha IepBbIl IPU3HAK PABEHCTBA TPEYTOJIbHUKOB 2
14 MenuaHnbl, OMCCEKTPHUCHI U BBICOTHI TPEYTOJbHUKA 1
15 CBoiicTBa paBHOOCIPEHHOTO TPEYTOJIbHUKA 1
16 Pemrenue 3a1a4 Ha CBOMCTBA PaBHOOEIPEHHOTO TPEYTOJIbHHUKA 1
17-18 Bropoii u TpeTuii npu3Hakyu paBeHCTBA TPEYTOJIbHUKOB 2
19-20 Pemrenue 3a1a4 Ha MPU3HAKK PaBEHCTBA TPEYTOJbHUKOB 2
21-23 3anaun Ha noctpoenue*(Ilpodeccust cronsp) 3
24-26 Pemenue 3ana4 no teme «TpeyroibHUKN» 3
27 Kontponbhas pabora No 2 1
I'nasa l1l. Ilapannensubie npsivbie (13 yacoB) 13
28 Omnpenenenne napayIeabHBIX MPSIMBIX 1
29-30 [Tpu3Haku napayuienbHOCTH ABYX MPSIMBIX 2
31 [IpakTuueckue criocoObl MOCTPOECHHUSI APAJIIIEIIbHBIX MPSIMBIX 1
32-33 AKCHOMa napajuieIbHBIX TPSIMBIX 2
34-35 Teopemsl 00 yriax, 00pa30BaHHbBIX JBYMsI NapaJljIeIbHBIMU IPSIMbIMHU U 2
CEKYyILICH
36 VYTIBl C COOTBETCTBEHHO MapajiesIbHbIMU MU MEPIEHIUKYISIPHBIMU 1
CTOpPOHAMH
37-39 Pemenune 3anay no teme «llapamienbHble nIpsiMbIe) 3
40 KonTpomnbnas paborta Ne 3 1
I'naBa IV. CooTHOLIEHHSI MEKAY CTOPOHAMM M YIJIaMH 18
TpeyroabHuka (18 yacos)
41 CymMa yriloB TpeyroJIbHHKa. 1
42 OCTpOYTroJIbHBIN, TPSIMOYTOJIBHBIN U TYNOYTOJIBHBIN TPEYTOJbHUKH. 1
43 CoOTHOIIEHUS MEX/1y CTOPOHAMU U YTJIaMH TPEYTOJIbHUKA. 1
44 HepaBeHCTBO TpeyronbHHUKa 1
45 Pemenue 3anay no teme «COOTHOIIEHUS MEXY CTOPOHAMU U YTJIaMu 1
TPEYTrOJbHUKA
46 KonTposibHas padorta Ne 4 1
47 [IpsiMOyronbHBIE TPEYTOJIBHUKHI 1
48 [Ipu3Hak paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB 1
49 Pemenue 3aau no Teme «IIpsMoyroabHbIE TPEYTOJIBHUKI 1
50 Paccrosiaue ot Touku 10 npsMoi. PaccTosiHue Mexay napasuienbHbIMU 1
TPSIMBIMH.
51-52 ITocTpoeHne TpeyronbHUKA IO TPEM JIEMEHTAM 2
53-54 Pemenue 3a1ad Ha MOCTpOEHNE TPEYTOJBHHUKA IO TPEM DJIEMEHTaM 2
55-57 Pemenue 3ana4 no teme «lIpsMOyrosibHbIE TPEYTOJBHUKI 3
58 KonTposbHas padora No 5 1
IloBTopenue (10 yacoB) 10
59-68 IToBTOpenue. Pemenne 3amau 10




Martematuka. Moayas «Aaredpa» 8 kiacc

Ne ypoka Paznen (konuyecTBO YacoB) KonuuectBo
Tema ypoka 4acoB Ha
n3yueHHe
I'nasa |. PanmuonaabHble qpoou (23 yaca) 23
1-2 PanrionanpHble BbIpaKeHUS. 2
3-5 OcHoBHOE cBOMCTBO npodu. CokpaieHue apooei 3
6-8 CroXeHue ¥ BRIYMTaHKue Apo0ei ¢ OJJMHAKOBBIMU 3HAMEHATEISIMU 3
9-11 Crno)keHe ¥ BRIYMTAaHUE APOOEH C pa3HBIMH 3HAMEHATEIIMU 3
12 Kontposbnas pabora Nol 1
13-15 YMmHoxxeHue apobeii. Bo3senenue npobu B cTereHb 3
16-17 Jlenenne npobeit 2
18-20 ITpeoOpa3oBanue pariOHAIBHBIX BBIPAKCHUN 3
21-22 Oynkumst y=k/x u e€ rpadux 2
23 KonTponbras padora No 2 1
I'naBa |l. KBagpatnsie kopuu (19 yacos) 19
24 PanmonansHble yncia 1
25 WppatmonanbHble ynciia 1
26 KBanparupie kopHU. AprMETHUSCKUN KBAPATHBI KOPEHb 1
27-28 YpaBHeHue x*=a 2
29 HaxosxieHne npuOIMKeHHBIX 3HAYCHUH KBaJIPaTHOTO KOPHS 1
30 Oynxums y=VX 1 ee rpadux 1
31-33 KBazpaTHblil KOpEHb U3 IPOU3BEIEHUS, APOOU, CTENIEHU 3
34 KonTponbnas pabora Ne 3 1
35-37 BoiHeceHre MHOXKMTENS 3a 3HAK KOpHs. BHEceHre MHOKUTEINS 0] 3HaK 3
KOPHSL.
38-41 ITpeoOpa3oBaHue BRIpXEHHN, COACPIKAIINX KBAIPATHbIE KOPHU 4
42 KonTtponbHast pabota Ne 4 1
I'naBa |1l. KBagpaTHble ypaBHeHus (21 yac) 21
43-44 HenonHble kBajipaTHbIE ypaBHEHUSI. 2
45-47 dopmysa KOpHEH KBaPaTHOTO YpaBHEHUS 3
48-50 Penrenue 3a1a4 ¢ mOMOIIBIO KBaJAPATHBIX YPaBHEHUH 3
51-52 Teopema Buera 2
53 KonTpomnpHas pabora Ne 5 1
54-56 Penienue 1poOHBIX pallMOHAIBHBIX YPABHEHUH 3
57-60 Penrenue 3a1a4 ¢ MTOMOIIBIO paIMOHAIBHBIX YPaBHEHUH 4
61-62 YpaBHEHHS C TAPAMETPOM 2
63 KonTtposnbHast pabota Ne 6 1
I'nasa |V. HepaBenctBa (20 yacoB) 20
64-65 YuncoBble HEPABEHCTBA 2
66-67 CBoiiCTBa YHCIOBBIX HEPABEHCTB 2
68-70 CnokeHue ¥ yMHOKEHHUE YNCIIOBBIX HEPABEHCTB 3
71 [TorpentHocTh ¥ TOYHOCTh MPUOIMKEHHUS 1
72 KonTponbnas padora Ne 7 1
73-74 Ilepeceuenne u 00beTMHEHNE MHOXKECTB. YHCIOBBIE TPOMEKYTKH 2
75-77 PemreHne HepaBeHCTB ¢ OHON NMEPEMEHHOMN 3
78-80 Penienne cucrteM HEpaBEHCTB C OJJHOW IEPEMEHHOM 3
81-82 Jloka3aTellbcTBO HEPABEHCTB 2
83 Kontponbnas padorta No 8 1
I'maBa V. CTeneHs ¢ HeJbIM MOKa3aTeJIeM. JJIeMEHThI CTATHCTHKH 11

(11 yacoB)




84-85 OrnpeziesieHne CTENEeH! C MEIbIM OTPHUIATEIHHBIM ITOKa3aTeIeM 2
86-87 CBOJCTBa CTETICHH C IIEJIBIM TOKa3aTeIeM 2
88-89 CraHmapTHBIN BU YMCIa 2
90 KonTponpnas pabora Ne 9 1
91-92 CO6op u rpynmupoBka cratuctudeckux nanubix *(Ipodeccus 2
(MHAHCOBBIN aHAJMTHUK)
93-94 HarmsigHoe nipeacTaBieHue CTaTUCTHIECKON HHGOPMAITHHI 2
IMoBTOopenue (8 yacos) 8
95-101 | [loTopenue. Pemenue 3amau 7
102 Hroroas koHTpobHAs paboTa 1
Marematuka. Moayab «I'eomerpus» 8 kiacc
Ne ypoka Pa3nen (konuuecTBo 4acoB) KonuuecTtBo
Tema ypoxka 4acoB Ha
M3yueHHe
I'naBa V. Yersipexyrojbunku (14 yacon) 14
1 MHOTroyrojabHUKU 1
2 Pemenne 3amad no reme «MHOTOYrOJIbHUKN 1
3 [Tapannenorpamm 1
4 [Ipu3Haku napajuiesorpaMma 1
5 Pemenue 3anay no teme «llapamnenorpamm» 1
6 Tpanenus 1
7 Teopema Daneca 1
8 Pemenue 3anay no teme «llapamnenorpamm u Tpaneuus» 1
9 [IpsimoyronbHUK 1
10 Pomb6 u kBagpar 1
11 Pemenue 3anay no reme «IIpssMoyronpHUK, poM0, KBaapaT» 1
12 OceBas M IEHTpaJIbHAsl CUMMETPUN 1
13 Pemenne 3amad no reme «4eTbIpexyroabHUKN 1
14 KonTponbnas padora Ne 1 no reomerpuu 1
I'nasa VI. llnomans (14 yacos) 14
15 [1noniaas MHOTOYroJibHUKA 1
16 [1nomane npsAMOyroJIbHUKA 1
17 [Tnomane nmapamwiesorpamma 1
18 [1nomane TpeyroipHUKa 1
19 Pemenne 3amau no reme «llnomane napamuienorpaMmma U TpeyroJbHHUKA» 1
20 [Tnomanp Tpanenun 1
21-22 Pemenue 3anau Ha Beruncienue miomaneit puryp*(Ilpodpeccus 2
CTPOMTEIb)
23 Teopema [Tudaropa 1
24 Teopema, obpatnas Teopeme [Iudarop 1
25 Pemenue 3anau o teme «Teopema [Tudaropa» 1
26-27 Pemenue 3amay mo reme «l Limomnragm» 2
28 KonTponbras padorta No 2 1
I'nasa VII. IlogodHbIe Tpeyrojabuuku (19 yacos) 19
29 OmnpeeneHre Mo 1I00HBIX TPEYTOJIBHHKOB 1
30 OTHoueHue mioniajeil moJo0HbIX TPEYTOJIbHUKOB 1
31 [lepBriii mpu3HaK M10/1001s TPEYTOIHHUKOB 1
32 Pemienue 3a1a4 Ha MPUMEHEHUE NTEPBOTO TPU3HAKA TTOA00HS 1
TPEYroJIbHUKOB
33 Brtopoii u TpeTuii mpu3Haku mo00us TpeyroabHUKOB 1




34-35 Pemenue 3amay Ha mpuMEHEHNE TPU3HAKOB TIOI0OMS TPEYTOJILHUKOB 2
36 KontponbHast pabora Ne 3 1
37-38 Cpenusis TUHUS TPEYroJIbHUKA 2
39 [TponopuroHagbHBIE OTPE3KH B MPSIMOYTOJIBHOM TPEYTOJbHUKE 1
40 Pemenue 3amay Ha mpuMEHEHUS OO0 1
41 IIpakTHueckue NpuIoKEeHUs 101001sI TPEYTOJIbHUKOB 1
42-43 Pemenwne 3a1a4 Ha MOCTPOCHUE METOJIOM MTOAO0MS 2
44 CuHyc, KOCHHYC M TaHT'€HC OCTPOT'0 YIJIa IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1
45 3HavyeHus CUHyca, KocuHyca u Tanrerca 30°, 45°, 60° 1
46 Pemenne 3amau no TemMe « COOTHOIICHUST MEXK/Ty CTOPOHAMH U YTIIaMHU 1
IPSIMOYTOJIBHOTO TPEYTOIbHUKA
47 KontponbHas padota No 4 1
I'maBa VIII. OxkpyxHocth (17 yacoB) 17
48 B3anMHOe pacnonokeHue npssMon U OKpy>KHOCTH 1
49 KacarenbHast K OKpy>KHOCTH 1
50 Pemenne 3amad no reme: «KacaresnbHas K OKpYKHOCTH» 1
51 I'pagycHas Mmepa qyru OKpY>KHOCTH 1
52 Teopema 0 BHIUCAaHHOM yTJIe 1
53-54 Pemenue 3anay no teme: «lleHTpanabHble U BOUCAHHBIE YTIIBI») 2
55 CBoiicTBa OMCCEKTPHCHI yria 1
56 CBolicTBa CEpeAMHHOIO NEPIEHIUKYIIAPA K OTPE3KY 1
57 Teopema 0 mepeceueHUn BBICOT TPEYTOJIbHUKA 1
58 BrincanHas OKpy>KHOCTh 1
59 Pemenne 3a1a4 no reme «BrnrcaHHas OKPY)KHOCTBY 1
60 OmnwucanHasi OKPYKHOCTb 1
61 Pemenue 3a1a4 o reme «OnucanHasi OKPYKHOCTbY 1
62-63 Pemenue 3ana4 no teme: «OKpy’KHOCTB) 2
64 KonTpomnbHas padora Ne 5 1
IloBTOpeHnue (4 yaca) 4
65-68 IToBTOpenue. Pemenue 3amau 4
Martemartuka. Moayas «Aaredpa» 9 kiacc
Ne ypoxka Paznen (koaMuecTBO 4acoB) KonnyectBo
Tema ypoxka 4acoB Ha
U3yueHue
I'naBa |. KBagpaTnunas ¢pynkuus (22 yaca) 22
1-2 Oynkuus. O6nactp onpeaeneHus 1 00J1acTh 3HaYeHUH QyHKINUN 2
3-5 CaoiicTBa pyHKIUI 3
6-7 KBanpaTHblil TpexusieH 1 €ro KOpHH 2
8-9 PaznoxeHne KBaJpaTHOTO TpeXwieHa Ha MHOXKHTEIN 2
10 KonTpospHas padora No 1 1
11-13 dyHKIms y=ax’, ee rpaduK U CBOICTBA 3
14-15 Ipaduku byakimii y=ax“+ n, y=a(x-m)° 2
16-18 IToctpoenue rpaduka kBagpatuunoit pysukiuun*(Ilpodeccus nerynk) 3
19 DOyukIws y=x" 1
20-21 Kopens n-o#i crenenu 2
22 KonTtponbHast pabora Ne 2 1
I'nasa |l. YpaBHeHus M HepaBeHCTBA ¢ 0IHO# mepemenHoi (16 16
4acoB)
23-25 Ilesioe ypaBHEHHE U €r0 KOPHU 3
26-28 JlpoGHBIC panoHaIbHbIC YPaBHEHUS 3




29-30 Pemenre TeKCTOBBIX 3374 C TOMOIIBIO YPaBHEHHI 2
31 KontponbHast pabora Ne 3 1
32-34 Pemenre HepaBeHCTB BTOPOI CTETNICHHU C OJTHOM MEPEMEHHON 3
35-37 Peniennie HepaBEHCTB METO1IOM MHTEPBAJIOB 3
38 KontponbHas padora No 4 1
I'naBa |1l. YpaBHeHnus u HepaBeHcTBaA ¢ AByMSI 17

(17 yacoB)
39-41 YpaBHEHHE ¢ IBYMS TIEPEMEHHBIMH U €T0 TpaduK 3
42-44 I'paduueckuii criocod penieHns CUCTEM YpaBHEHUH 3
45-47 Pemenue cucreM ypaBHEHUH BTOPOW CTEIICHU 3
48-50 Penrenue 3a1a4 ¢ TOMOIIBIO CHCTEM YpaBHEHHUI BTOPOIA CTETIEHU 3
51-52 HepaBeHcTBa ¢ 1ByMs IepeMEHHBIMU 2
53-54 CurcreMbl HEpaBEHCTB C JBYMsI IEPEMEHHBIMU 2
55 Kontposbnas pabora No 5 1
I'naBa IV. ApudMeTndeckasi u reoMmeTpudecKasi Mporpeccuu 15

(15 yacoB)
56-57 ITocnenoBarensHOCTH 2
58-59 Onpenenenne apudmerndeckoit mporpeccun. Popmyna n-ro wieHa 2

apru(METHIECKON IPOTPECCUU
60-62 dopmyiia CyMMBI IEPBBIX /1 WICHOB apu(METHUECKONW TPOTPECCUU 3
63 KonTponbnas pabora Ne 6 1
64-66 OnpeneneHne reoMeTpudIecKoi nporpeccun. @opmysia 7-To 4ieHa 3
TC€OMETPHUECKON TPOTPECCUU

67-69 @dopmysia CyMMBI IEPBBIX 72 YICHOB T€OMETPUUYECKOI MPOrpeccuu 3
70 KonTponbras padora No 7 1
I'naBa V. DiieMeHThl KOMOMHATOPUKH M TEOPHH BepOATHOCTEH 13

(13 yacoB)
71-72 ITpuMepbl KOMOMHATOPHBIX 3324 2
73-74 [TepecTanoBku 2
75-76 Pasmemienus 2
77-79 Coueranus 3
80 OTHOCHTENBHAS YaCTOTA CIIYIaiHOTO COOBITHS 1
81 BeposiTHOCTh paBHOBO3MOKHBIX COOBITUIH 1
82 CroXeHne 1 YMHO)KEHUE BEpOSITHOCTEH 1
83 KontposnbHas pabora Ne 8 1
IloBTopenue (19 yacon) 19
84-98 IToBropenue. Pemenue u3 oTkpbiToro 0anka 3ajaay OI'D 15
99-102 | Urtorosas KOHTpoJbHAs paboTa 4

Martemaruka. MoayJs «I'eomerpus» 9 kiaacc
Ne ypoxka Paznen (komudecTBO yacoB) Konungectro
Tema ypoka 4acoB Ha
N3ydeHHe

I'naBa | X. BekTopsi (8 yacoB) 8
1 [lonsiTne BekTOpa. PaBeHCTBO BEKTOPOB 1
2 OTkIazipIBaHNE BEKTOPA OT IaHHOW TOYKH 1
3-5 CrnoskeHue ¥ BBIYMTAHNE BEKTOPOB 3
6 YMHOKEHUE BEKTOpa Ha YUCIIO 1
7-8 IIpMeHEeHNE BEKTOPOB K PELICHHUIO 3a/1a4 2
I'naBa X. Meroa koopaunat (10 yacoB) 10
9-10 Koopaunats! BekTopa 2




11-12 [Ipocreiimme 3a1aun B KOOpAWHATAX 2
13-15 YpaBHEHUSI OKPYKHOCTHU U IPSIMOK 3
16-17 Pemenue 3amau mo reme «Bektopsl. MeTon KOOpAMHATY 2
18 KonTponbnas paborta No 1 1
I'maa XI. CooTHomEeHusI MKy CTOPOHAMHU M yIJIaMHU 11
Tpeyrojibuuka. CkajsipHoe npousseaeHue BeKTopos (11 yacoB)
19 CuHyC, KOCUHYC, TaHT€HC, KOTAaHTEHC yIia 1
20 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
21 @opMyIIbl 1)1 BBIYUCICHUS KOOPIUHAT TOYKU 1
22 Teopema o TuIOIaAM TPEYrOIbHUKA 1
23 Teopema cuHycOB 1
24 TeopeMa KOCHHYCOB 1
25 Pemenue tpeyronbaukoB. M3mepurensubie padotsr* (Ilpodeccens 1
naHadTHEIN Tu3aiHep)
26 Yron mexay Bekropamu. CKalsipHOE IPOU3BEACHUE BEKTOPOB 1
27 CxkansipHO€ MTPOU3BEICHNE B KOOPAMHATAaX 1
28 Pemenue 3anay no teme «COOTHOIIECHUS MEXTYy CTOPOHAMH U YTIaMHu 1
TpeyroyipHuKka. CKalIspHOE MPOU3BEICHNE BEKTOPOBY
29 KonTponbnas paborta Ne 2 1
I'naBa Xl|l. /lnuHa OKpYKHOCTH M IUIOIAAb Kpyra (12 yacoB) 12
30 [IpaBuibHBIN MHOTOYTOJIBHUK. OKPYKHOCTH, OTUCAHHAS. OKOJIO 1
MIPABUIILHOTO MHOTOYTOJIbHUKA
31 OKpY>KHOCTb, BIIMCAHHAS B MPABUIbHBII MHOTOYT'OJIbHUK 1
32 @opMyIbl 1J1 BBIYUCICHUS TUIOIIAIU MPAaBUIFHOTO MHOTOYTOJIbHUKA, 1
€ro CTOPOHBI U PaJiyca BIIMCAHHONW OKPYXHOCTH.
33 ITocTpoeHne MpaBUIIBHBIX MHOTOYIOJIbHUKOB 1
34 JlmnHa OKpY)KHOCTH 1
35 [1nomane kpyra. 1
36-37 [Tnomank KPyroBoro cekropa 2
38-40 Pemenne 3agau mo teme «JInuHa 3
OKPY>KHOCTH H TUIOIIAIb KPyTra»
41 KonTponbHas pabora Ne 3 1
I'naBa XIIl. JIBu:xenus (8 uacoB) 8
42-44 INousatne OBMXEHUS 3
45 ITapanienpHbli IEpEHOC 1
46-47 [ToBoport 2
48 Pemenne 3agau mo Teme «JIBHOKSHHS) 1
49 KonTposibHas padorta Ne 4 1
I'naBa X1V. HauajbHble cBeleHusi u3 crepeomerpuu (8 yacon) 8
50 IIpenmer crepeomerpun. MHororpansuk. Ilpusma 1
51 [Tapannenenumnen. O6bem Tena. CBOMCTBA MPSIMOYTOIBHOTO 1
napajuieNienunena
52 [Tupamuna 1
53 Pemenue 3apau no reme «MHOTOrpaHHUKHY 1
54 Humaap 1
55 Konyc 1
56 Cdepa u map 1
57 Pemenue 3amau mo reme «Tena M MOBEPXHOCTH BPAIICHUS 1
00 akcnomax njaHuMerpuu (2 yaca) 2
58 006 akcroMax TUIAHUMETPUH 1
59 CBeJieHHs 0 Pa3BUTHH T€OMETPUHN 1




IloBTOpenue (9 yacon)

60-68

IToBropenue. Pemenue u3 oTkpoiToro 6anka 3agay OI'D
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