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1. HOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma cocTaBiieHa Ha OCHOBE (ejiepalibHON paboyeil mporpamMmbl 0 MaTeMaTHUKE,
YTBEpP)KICHHOW TpuKazoM MunucTepcTBa npocsemnieHuss PO ot 31.05.2021 No287 «O06 yTBepKaeHUN
(benepanbHOro 00pa30BAaTEIBLHOTO CTAHIAPTa OCHOBHOTO oOmIero o0pa3oBaHUS» (3apETUCTPUPOBAH
05.07.2021 Ne64101, Pabouas mporpamma, nanee Ilporpamma, coctaBieHa Ha ocHOBe (herepanbHOI
paboueil mporpamMmbl O MaTeMaTHKE, YTBEPKACHHOW MpUka3oM MuHucrepctBa npocsemieHuss P® or
18.05.2023 Ne370 «O06 yrBepkaeHun QenepaibHON 00pa30BaTEIbHON MPOTPaMMBbl OCHOBHOT'O OOIIETO
oOpazoBanus» (3apeructpupoBaHo B Munwocre Poccum 12.07.2023 No74223), mporpaMMbl  TIo
MareMmatuke a1 5-9 knaccoB (aBTopsl A.I'. Mep3mnsk, B.b. [Tononckuii, M.C. Axup, E.B.bynko u 1/ 5-
11 kmaccel. — M.: Benrana- ['pad, 2020).

B IIporpamme peasin3yroTcs Ciaeayronye nejan 00y4eHus:

1) B HanpaBJIEHUU JINYHOCTHOTO Pa3BUTHUSL:

* pa3BUTHE JIOTMUECKOTO M KPUTUYECKOTO MBIIIJICHUS, KYIbTYPbl PEYH, CIIOCOOHOCTH K YMCTBEHHOMY
9KCIIEPUMEHTY;

* hopMupOBaHHE y YYAIIMXCS HMHTEIUICKTYAIbHOM YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOJIOJICHUIO MBICIUTEIFHBIX CTEPEOTUIIOB, BRITEKAIOIINX M3 OOBIICHHOTO OIIBITA;

* BOCIIUTAHUE Ka4yeCTB JIMYHOCTH, OOECHEUMBAIOIIUX COLMAIbHYI0 MOOMIBHOCTb, CIIOCOOHOCTB
IIPUHUMATH CAMOCTOSITEIILHBIE PEIICHHUS;

* (hopMupoOBaHHE KAYECTB MBILUIEHUS, HEOOXOAUMBIX JJIs alalTalliid B COBPEMEHHOM MH(POPMALIMOHHOM
00I11eCTBE;

* pa3BUTHE UHTEpECa K MAaTEMaTHUYECKOMY TBOPUYECTBY M MATEMAaTHYECKUX CITIOCOOHOCTEH;

2) B METanpeIMETHOM HaIPABJICHUU!

* popmMHupoBaHUE MNPEACTABIEHUH O MaTeMaTHKE KaK YacTH OOIIEUelIOBEYECKON KYJIbTYphl, O
3HAYUMOCTH MaTEMaTHKHU B Pa3BUTHH LIMBUIIN3ALMU U COBPEMEHHOIO OOIIECTBA;

* pa3BUTHE MPEJCTABICHUN O MaTeMaTHKe Kak (popMe OMHMCAaHUS U METOJIe IO3HAHUS AEUCTBUTEIBLHOCTH,
CO3JIaHM€e YCIOBUHN JJIs MPUOOPETEHNs NEPBOHAYAIBHOTO ONBITa MATEMAaTHUYECKOTO MOJIETMPOBAHUS;

* (hopMupoBaHHe OOIMUX COCOOOB MHTEIUIEKTYaJIbHON JIeATEbHOCTH, XapaKTepHBIX AJISi MaTEeMAaTUKU U
SBJISIFOIIMXCSL OCHOBOM MO3HABATENbHOM KYJIbTYpPbI, 3HAUUMOW Ui pa3iIM4yHBIX cdep dYeToBeYecKOon
NeSITENIbHOCTH;

3) B mpeIMETHOM HaNpPaBJICHHUH:

* OBJIa/ICHUE MAaTEMaTUYECKUMHU 3HAaHUSIMU M YMEHUSAMU, HEOOXOJUMBIMHU JUIsl IPOAOKEHUS. 00YUeHUs B
CTapuled MIKoJIe WJIM HHBIX OOIIe00pa30BaTENbHBIX YUPEXKICHUAX, W3YUEHHS] CMEXKHBIX JUCLUIUIMH,
IIPUMEHEHHUS B TIOBCETHEBHOM JKU3HY;

* co3aHue (yHAAMEHTa JUIsi MaTeMaTHYecKOro pa3BUTHUSA, (HOPMUPOBAHMUS MEXAHHU3MOB MBIIIICHUS,
XapaKTEepPHBIX NIl MaTEMAaTUYECKOU JEATEIbHOCTH.

Kypc marematuku (anredpsl, reomeTpun) 7-9 siBisiercss 0a30BBIM JUIsI MATEMaTHUECKOro 00pa3oBaHUs U
Pa3BUTHUS IIKOJIbHUKOB.

B pamkax [IporpaMMsl pemaroTcs 3axa4u:

° MpUOOPECTH MaTeMaTUYECKUE 3HAHUS U YMEHHUS;
° OBJIAJIETh OOOOIIEHHBIMU CIIOCO0AMU MBICIUTENBHOM, TBOPUECKOH 1E€ATEIbHOCTH;
° OCBOUTh KOMIETEHUUU (yueOHO-IO3HABATENbHYIO, KOMMYHUKAaTUBHYIO, pEQIIEKCUBHYIO,

JIMYHOCTHOI'O0 CaMOpa3BUTHUA, I/IH(I)OpMaI_II/IOHHO—TCXHOJ'IOFI/I‘-ICCI(YIO, HNCHHOCTHO-CMBICJIOBYIO.

MecTto yueOHOr0 npeamMera, Kypca B y4eOHOM ILIaHe
B ®enepansHom 0asucHOM yueOHOM IUIaHe mpeamer «Martemartukay ~OTHECEH K



oOpasoBarenbHON oOsacth «MaremaTnka W HMHPOpMaTHKa» M BKIIOYAET B ce0s u3ydeHUe TpEX
muctuiine «Anre6pa» (3 waca B Hemenmto), «['eomerpus» (2 waca B Henmenmo) u «BeposTHOCTH U
CTaTUCTUKAY.

[Tporpamma npenycMaTpuBaeT U3yueHUs alreOphbl:

B 7, 8 u 9 knaccax (34 Henenu) no 3 yaca B HENENIO, BCETO Ha U3ydyeHHe Kypca oTBoautcs 306
4acoB.

ITo reomerpuu: B 7, 8 u 9 knaccax (34 Henenu) mo 2 yaca B HEJIEJIO, BCErO HA U3yYEHHUE Kypca
orBoguTcs 204 yaca

Hns obecnevyenus: peanuzanuu tpedoBanuii ®I'OC — 2021 ocHoBHOro oo6mero odpa3oBaHUs
ydamumucs 7-9 kiaccoB, OBJaJieHHe MporpaMmon y4eOHOro kypca «BeposTHOCTb M CTATHUCTHKA»
PEKOMEHIyeTCsl OpraHU30BaTh B paMKax y4eOHOTo Kypca «Anredpay, Iuisi 3TOro He0OX0JUMO 100aBUTh
B HET'O BEPOSATHOCTHO-CTATUCTHYECKOE COJIEpKaHUE, KOTOPOE MPEyCMOTPEHO IPOrpaMMoOi K U3Yy4EHUIO
B HACTOSIIMHI U NMPEALIECTBYIOIINE TO/bl 00y4EHUS.

W3MeHeHus, BHECEHHBIE B pabOuyto Iporpammy.

Ha ocHoBanumm pexkomeHmammii B Kypc «AinreOpa» ObU1o 100aBICHO BEPOSTHOCTHO -
CTaTHUCTUYECKOE CO/IEPKaHUE C YUYETOM TOr0, YTO

B 5-6 Ki1accax ObUIM U3YYEHbI TEMBI:

« DIIeMEeHTHI CTAaTUCTHUKH, BEpOSITHOCTH. KoMOMHaTOpHBIE 3a1a41»;

«[IpencraBneHue NaHHBIX B BUJIE TaOJHII, KPYTOBBIX M CTOJIOUATHIX AUArpaMm, TpauKoB»;

«Cpennee apupmerndeckoe. CpeiHee 3HaUCHUE BETUYMHBIY;

«CnyyvaiiHoe coObiTHe. JlocTOBEpHOE M HEBO3MOXKHOE COOBITHS. BeposTHOCTH ciydyaltHOTO
coObITHs. Penienne KOMOMHATOPHBIX 3a7a49»;

B 8 kimacce «MHOkecTBO U ero anemeHThl. [lonMHokecTBO. Onepanuu HaJ MHOXXECTBAMHU.
YwucaoBble MHOXKECTBAY,

B 9 kmacce «OCHOBHBIE MpaBuiIa KOMOWHAaTOpuKH. YacToTa M BEPOSTHOCTh CIy4ailHOTO
cobniTus. Knaccudeckoe onpezeneHue BeposTHOCTH. HawanpHble cBeileHMsI O cTaTucTHKe». (JInHus
YMK no marematuke. ABtopsl: Mep3isak A.l'., [lononckuii B.b., Sxup M.C.).

Jnis peanuszanuu OporpaMMmel yueOHOTO Kypca «BeposiTHOCTh M CTaTUCTHKa» B NEPEXOIHBIN
Nepuoj;,  MPOM3OLUIO YIUIOTHEHME MaTepuala M COKpAIIEHO KOJIMYECTBO 4YacOB Ha HW3YYECHHE
cienyromux naparpagos:

B 7 kJjacce: JIuHeliHOe ypaBHEHHE C OJHOM MEpeMEHHOHM, PemeHue 3amad ¢ MOMOUIBIO YpaBHEHUM,
CBoilicTBa CTENEHU C HAaTypalbHBIM MOKa3aTeneM, OHOUIEHbI, Y MHOKEHHE OJIHOYJIEHA Ha MHOTOUJIEH,
YMHOXE€HHE MHOTO4YJeHa Ha MHOrouwleH, Pa3noxeHue MHOrO4YIeHOB Ha MHOXHUTENU. BbiHeceHue
o0IIIero MHOXXUTENs 3a CKOOKM, Pa3no’keHHe MHOTOYJICHOB Ha MHOXXUTENU. MeToa TpyNIUpOBKH,
PasnocTs KkBagpaToB ABYX BbIpakeHHM, KBaapar cymMMmbl M KBaJpaT pa3HOCTH JBYX BBIPAXKECHHI,
[IpeoOpa3oBanue MHOTOWJIEHa B KBaJpaT CyMMBI MJIM PAa3HOCTU JIBYX BblpakeHui, CymMMa U pa3HOCTb
KyOOB JIByX BbIpakeHHi, [I[puMeHeHne pa3nuyHbIX CIOCOOOB PA3JIOKEHHs] MHOTOWIEHA Ha MHOXHTEIH,
Ces3u Mexay BennunHamMu. Dynknus, CrnocoObl 3amanus Qynkuuu, ['padux dyHknum, JluneitHas
¢bynkus, e€ rpaduku cBoiicTBa, JIMHelHOe ypaBHEHUE ¢ ABYMsI IEpEMEHHBIMU U ero Tpaduk, CucTeMbl
yYpaBHEHUH C JByMsl MepeMeHHbIMU. ['paduueckuili MeTOJ pelIeHHs CHUCTEMbl JIBYX JIMHEHHBIX
YpPaBHEHUW C JBYMs MEPEMEHHbIMU, PelieHue cUCTeM JUMHEWHBIX YpaBHEHUH METOJIOM IOJICTAHOBKH,
Pemienue cucteM JMHEMHBIX YpaBHEHUU METOAOM CJOKEHUs, PemeHue 3amay ¢ MOMOIIBID CHCTEM
JIMHEWHBIX YPaBHEHUN;

B 8 ki1acce: CioxeHHe U BBIYMTAHUE PALMOHANBHBIX Ipobeit ¢ pa3HbIMHU 3HaMeHaTensIMu, ClokeHne u
BBIUUTAHWE pAIMOHAIBHBIX ApoOeill ¢ pasHbIMH 3HameHaTelssMu, CBOMCTBa CTEMEHH C IETBIM



k

nokazarenem, OyHKuus YTy ued rpaduk, CBoiicTBa apuPpMETHIECKOTO KBaJIpaTHOTO KOpHs, DopMyna
KOpHEH KBaJApaTHOIo ypaBHeHUs, POpMyiia KOpHEH KBaJAPAaTHOIO YPaBHEHUS,;

B 9 kuacce: CioxeHHUE W YMHOXEHHE UYHCIOBBIX HEpaBEHCTB. OLIEHMBAHUE 3HAYEHUSI BBIPAXKCHUS,
Pemenue HepaBeHCTB ¢ 0JJHOM nepeMeHHON. YucioBble IpoMexXyTKH, CUCTEMBI TMHENHBIX HEPABEHCTB
c onHOil mepemeHHOHM, IloBTopenue u pacmumpenue ceaeHuil o ¢yHkiuu, CBoiicTBa (QyHKUHWH,
[TocTpoenue rpadukoB GyHkud y = fix) + b u y = fix + a), KBagparnunas ¢ynkuus, e€ rpadpuk u
CBOWCTBA, JBYyMsl TI€pEeMEHHBIMH, MaTemMaTuueckoe MOJEIUPOBAHUE,
Apudmernueckas mporpeccusi, Cymma n nepBbIX WiIeHOB apudmernyeckoil mporpeccun, Cymma

CucteMbl ypaBHEHUU C

OCCKOHEYHOM reOMETPUUECKON MTPOTPECCHH, Y KOTopor | q | < 1.

PaGouast mporpamMma oprieHTHpOBaHa Ha UCToab30Banne Y MK:

npeaMer Iporpamma YMK
AureGpa Marematuka .COOpHUK pabodnx Aurebpa: 7 KJ1acc: /
nporpamm «Asreopa 7-9 Kmacchi», 10.H.Maxkapsrues,H.I'. Mun ok, K.1.Hemkos,C.b.CyBopoBa — M.
cocrasurens T.A.Bypmuctposa -M: IIpocsemennue,2023
«ITpocetmerue», 2020r. Adnrebpa: 8 xmacc: / A.I'. Mepansak, B.b. TTonorckuit, M.C. Sxwup.
— M.: Benrana-I'pad, 2020.
AnreOpa: 8 kiacc: AMAAKTUUECKHE MaTepualibl: COOPHHK 3a/1ad U
KOHTPOJBHBIX padot/ A.I'. Mep3msk, B.b. ITomonckuit, M.C. SAxup.
— M.: Benrana—I'pad, 2020.
Anrebpa: 9 xmacc: / A.I'. Mepansk, B.b. Tonorckuit, M.C. SAxup.
— M.: Benrana-I'pad, 2020.
mporpavst: 5-11 acest/ / AT, Asnrebpa: 9 kiacc: AUIAKTHYSCKHE MATEPUAIbL: C6OPHHK 3a1ad u
Mepssi, B.B. Tlonosckuii, M.C. KOHTPOJBHEBIX padot/ A.I'. Mep3msk, B.b. ITomonckuii, M.C. SAxup.
Stiup, E.B.Byiko i 1p . — M.: — M.: Benrana—I'pad, 2020.
Benrana- I'pad, 2020
T'eomerpust MaremaTuka ,C60pH1/11< pa6oq1/1x I'eomerpust: 7 knace JI.C.Aranacsu,B.®.byTty30B —

nporpamMm «Airedpa 7-9 kiacce»,

cocraButens T.A.Bypmucrposa -M:

«IIpocsemenue», 2020r.

nporpammsl: 5-11 knaccesl/ / AT
Mep3snsik, B.b. Iononckuii, M.C.
Sxup, E.B.byuko u 1p. —M.:
Benrana- I'pad, 2020

M.npocgenienue,2023

T'eomerpust: 8 kiace / A.I.Mep3isik, B.b. TTononckuii, M.C. Skup.
M.: Benrana-I'pad, 2020

I'eomeTpus:8 Kiacc: qUIAKTUYECKUE MaTepHabl: COOPHUK 3a/1a4 U
KOHTPOJBHEIX padot/ A.I'. Mep3msk, B.b. ITomonckuit, M.C. SAxup.
— M.: Benrana—I'pad, 2020.

T'eomerpust: 9 kiace / A.I.Mep3isik, B.b. [Tonouckuit, M.C. Skup.
M.: Benrana-I'pad, 2020

TeomeTpust: 9 knacc: qUIAKTUYECKUE MaTepHalbl: COOPHHK 3a/ad
u KOHTpOoNbHBIX pabor/ A.I'. Mepamak, B.b. Ilomonckuii, M.C.
Sxup. — M.: Benrana—I'pad, 2020.

BepostHocTh 1
CTaTUCTHKA

MartemaTtrka. BeposTHOCT U cTaTucTHKA: 7-9-€ Ki1acchl : 0a30BbIM
YPOBEHB: yU4eOHHUK B IBYX YacTsX, 7-9 knaccel/ Beiconckuit U.P.,
SAmenko W.B., mox pexakmueit Amenko 1U.B., AknpionepHoe
obmectBo «M3narensctBo «IIpocsemenuer», 2023

Cpok peanu3anuu JaHHOW pabodei MporpaMMBI COCTABIISIET TPH TOJIA.
B pamkax KT pewatoTca 3agaumn, onpegeneHHble paboueit nporpammon

BOCNMUUTAHUA.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
NPEIMETA «MATEMATHUKA» (B PAMKAX TPEX YUEBHBIX KYPCOB: «AJITEBPA»,
«'EOMETPUS», «BEPOATHOCTbD M CTATHCTHUKA») HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE  pe3yJbTAaThl OCBOCHUS ~ NIPOrpaMMbBl  yueOHOTO  Kypca  «AnreOpa»
XapaKTepU3yrOTC:

1) maTpuoTHYEeCKOe BOCITUTAHME:

IPOSIBJIEHUEM HHTEpeca K IPOILIOMY M HACTOSIIEMY POCCHHCKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHOLICHUEM K JOCTHXKEHMSIM POCCUHCKHMX MAaTEMAaTUKOB U POCCHUICKONW MaTeMaTH4eCKOM HIKOJbI, K
WCIIOJIB30BAHUIO ATUX JOCTHKEHUH B IPYTrUX HAyKax M MPUKIIAJHBIX cepax;

2) rpa:KIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alii  ero Ipas,
MPEJCTaBICHNEM O MaTeMaTHYeCKUX OCHOBAaX ()YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHUH,
MPOLEAYp TPaKIAHCKOTO oOmecTBa (HAIpUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHUIO
TUYECKUX MpOoO0JIeM, CBSI3aHHBIX C NPAKTUYECKUM INPUMEHEHUEM IOCTHXKEHMH HayKH, OCO3HAHHEM
BaXHOCTH MOPAJIbHO-3THYECKUX IMPUHIIUIIOB B JI€ATEIHOCTH YUEHOTO;

3) Tpy10BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE YyYacTHe B pPEIIEHUM MPAKTUYECKUX 3a/Jad MaTeMaTH4ecKOil
HAIpPaBICHHOCTH, OCO3HAHWEM BKHOCTH MAaTEMaTHYECKOro 0Opa30BaHUsl HA MPOTSHKEHUH BCEH YKU3HU
IUI yCHEITHOW NpOQeCCHOHATBHON NEATEHOCTH U Pa3BUTHEM HEOOXOIMMBIX yYMEHHH, OCO3HAHHBIM
BBIOOPOM W TIOCTPOCHHWEM HHIMBHUIYAJIHHON TPACKTOPHH 0Opa30BaHUS M KU3HEHHBIX TUIAHOB C YYETOM
JIMYHBIX UHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEN;

4) scTeTH4YecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOIIMOHATIBHOMY U 3CTETUYECKOMY BOCHPUSATHIO MaTeMaTHUYECKUX OOBEKTOB,
3ajJay, pelieHuil, paccyKAeHU|, yMEHHIO BUJIETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

OpHUEHTAIeH B IEITEITLHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPEJICTaBICHIH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MPUPOJILI M OOIIECTBA, TOHUMAaHUEM MaTEMAaTHYECKON HAyKH Kak
cepbl UeIOBEYECKOH JEATEIBHOCTH, ITAMOB €€ Pa3BUTUS W 3HAYMMOCTH JUTS Pa3BUTHUS [TUBUIIN3AINY,
OBJIQJICHUEM SI3BIKOM MAaTEeMAaTUKA M MaTeMaTHYeCKOW KYJIbTYpOW Kak CpEICTBOM IIO3HAHHS MHpa,
OBJIa/ICHUEM MTPOCTEHITMMH HAaBBIKAMHU HCCIIEI0OBATEIbCKON AEATENbHOCTH;

6) pusnueckoe BocnUTaHHe, (POPMHMPOBAHUE KYJBTYPbl 310POBbS M 3MOIMOHAJIBLHOIO
Osaromosty4ms:

TOTOBHOCTBIO HPUMEHATh MaTeMaTW4YecKHe 3HAHHs B HMHTEPECax CBOEr0 3/I0pOBbs, BEIECHUS
3I0pOBOTO 00pa3a JKU3HU (370pOBOE THUTaHHWE, COATAHCUPOBAHHBIN pEXHM 3aHATHH M OTABIXA,
perynspHas Qu3nyeckas aKTUBHOCTB), C()OPMUPOBAHHOCTHIO HaBbIKa peQIIeKCHH, PU3HAHUEM CBOETO
MpaBa Ha OIMMOKY ¥ TaKOTO K€ TpaBa IPYroro YeloBeKa;

7) 3Ko0JIOTHYeCKO€e BOCTIMTAHUE:

OpHCHTAIlMeld Ha TpPHMEHEHHWE MaTeMaTHYeCKWX 3HAHWW I pelmieHds 3amad B 00JacTh
COXPaHHOCTH OKPY)KAIOLIEH cpelibl, MUIAHUPOBAHUS MOCTYIIKOB M OIIEHKH MX BO3MOXKHBIX MOCIEICTBHMA
IUIS. OKpYXKaroIleil cpeqbl, OCO3HaHUEM TJI00ANBHOTO XapakTepa HKOJOTHYECKHX MPOoOJieM U MyTed ux
peleHus;

8) apanTanus K N3MEeHAOIUMCS YCIOBUIM COLMATBHOI M MPUPOIHOIi cpeabl:



TOTOBHOCTBIO K JEHUCTBUSAM B YCJIOBHMSX HEONPEIEIEHHOCTH, IIOBBIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTUYECKYIO JESATEIBHOCTb, B TOM YHCJIE YMEHUE YUUTBCS y NPYTUX JIIOIEH,
IpUOOpeTaTh B COBMECTHOM JESTEIbHOCTH HOBBIC 3HAHNUS, HABBIKM U KOMIIETEHIMM U3 OMbITA APYIHX;

HEOO0XOAUMOCThI0 B (OPMHPOBAHUM HOBBIX 3HaHWMH, B TOM 4Hcie (OPMYIUPOBATH HIEH,
MIOHATHS, THIIOTE3bl 00 00BEKTaX M SBJICHUSAX, B TOM YMCIIC paHEe HEU3BECTHBIX, OCO3HABATH JAC(PHUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BHUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAlMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALUIO Kak
BBI30B, TPEOYIOIINN KOHTPMEP, KOPPEKTUPOBATh MPHHUMAEMBIE PEIICHUS U JeHCTBUS, POPMYIUPOBATH
Y OLIEHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue geiicTBus:

. BBISIBJISITH U XAapaKTEpPU30BaTh CYIIECTBEHHbIE NPHU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIy MOHATHUSAMH, (DOPMYIHPOBATH OIpPEICIICHUS IMOHITUH, yCTaHABIMNBAThH
CYIIECTBEHHBI MpPHU3HAK KJIacCU(UKAIMK, OCHOBAaHUS Ui OOOOLICHHWS W CpaBHEHHS, KPUTCPUH
IIPOBOJAMMOIO aHAJIN3a;

. BOCIIPUHMMATh, (OPMYJIHUPOBAaTh U NPeoOpa3oBbIBATH CYKIACHUSA: YTBEPAMUTENIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00IKE, YCIOBHBIE;

. BBISIBJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTHBOpEUHs B (pakTax,
JAHHBIX, HAOJIIOJIEHUSAX U YTBEP)KIEHUAX, NpeAsaratb KpUTEpUU AJIs BBIIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

. JIeNlaTh BBIBOJABI C KCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W HMHJYKTHUBHBIX
YMO3aKIIYeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHUH;

. pa3duparh J10Ka3aTeIbCTBA MAaTEMaTUYECKUX YTBEP)KJICHHH (IIpsIMbIe M OT MPOTHUBHOIO),
MIPOBOJIUTh CAMOCTOSITENILHO HECJIOXKHBIE JIOKa3aTeIbCTBA MaTeMaTH4YecKHX (DaKToOB, BBICTPAUBATh
apryMeHTaluIO0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMS;

. BbIOMpATh CMOcO0 pemieHus y4eOHOM 3afgaud (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOnpaTh Hanbosee MOAXOAAIINN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJEIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarebckme 1eCTBUSA:

. HCIOJIb30BaTh BOIMPOCHI KaK MCCIIE0BATEIbCKUNA MHCTPYMEHT M03HAHUs, (POPMYJINpPOBATh
BONIPOCHL, (UKCHUPYIOLUME MPOTHUBOpEYHE, MNPOOJIEeMy, CaMOCTOSITENbHO YCTaHABIMBATH HCKOMOE U
JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APT'YMEHTHUPOBATh CBOIO MO3UIIHI0, MHEHHE;

. IIPOBOAUTH 110 CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECIIOKHBI 3KCIEPHUMEHT,
HeOOoJIbIIIOe UCCIIEIOBAaHUE MO0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUYecKoro 00beKTa, 3aBUCUMOCTEH
00BEKTOB MEXKIY COOO0M;

. CaMOCTOSITENIbHO (POPMYITUPOBATH 0OOOILIEHNS U BBIBOJBI 1O pe3yjbTaTaM MPOBEIEHHOTO
HaOJIIO/IeHUsl, MCCIEAOBAaHUS, OIICHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3YyJIbTAaTOB, BBIBOJOB H
0000IIIeHMI;

. MIPOrHO3UPOBATh BO3MOXHOE PAa3BUTHE MPOLIECCa, a TAKKE BBIBUTATH MPENIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

. BBISIBJIATH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(POPMALIMHU, TAaHHBIX, HEOOXOAUMBIX IS
pellIeHns 3a/1auH;



. BbIOMpPATh, aHAIU3UPOBATh, CUCTEMATU3UPOBAaTb U HWHTEPNPETHPOBATH HHGOPMALHIO
pa3UYHbIX BUAOB U (POPM IPEICTABICHHUS;

. BbIOMpaTh (hopMy IpeacTaBlIeHUs MH(MOPMAlUK M WUIIOCTPUPOBATH pELIaeMble 3aJauu
cXeMaMM, AMarpaMMaMy, HHOHU rpadukoil 1 uX KOMOUHALMSIMU;

. OLIEHUBATh HAAEKHOCTh MHMOPMALUHU 1O KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIEM WU
c(OpMyYIHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

. BOCIIPUHUMATh U (HDOPMYJIHPOBATH CY)XICHHS B COOTBETCTBUHU C YCIOBHSAMHU U LEISIMU
o0111eHus, CHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHs B YCTHBIX U NMHCBMEHHBIX TEKCTax,
JlaBaTh MOACHEHMSI 10 XOY PEIICHNUs 3a7a4l, KOMMEHTUPOBATh [1OJyYEHHBIH pe3ysbTar;

. B X0z 00CYX/IEHHUs 3a]aBaTh BOIPOCHI MO CYHIECTBY 00CYXIaeMOH TeMbl, IpOOIeMbl,
pelaemMoi 3aJauu, BHICKa3bIBaTh UJIEH, HAlLIEJICHHbIE HA MIOMCK PEILEHHs], COIOCTaBIATh CBOU CYXACHUS
C CYXIEHHUSIMU JpYIMX YYacTHHUKOB JMajiora, OOHAapyKMBaThb pa3jIM4M€ M CXOJCTBO MO3MUIMM, B
KOPPEKTHOH Gopme (HOopMyIHpOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;

. [IPEJICTaBIATh PE3YJAbTaThl PELICHMs 3aJauM, SKCIEPHUMEHTa, HCCIEIOBaHMs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUIEHUS € Y4ETOM 3ajad TNPE3EeHTAlMd M OCOOEHHOCTEH
ayJIUTOPHH;

. IIOHMMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAHJHON M MHAMBUAYAJIbHOW paboThl mpu
peleHnH yyeOHbIX MaTeMaTUYEeCKHUX 3a/ay;

. IPUHUMATh LeJIb COBMECTHOM JeATEeNbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paloThl, pacnpenensaTb BHIbl padOT, JOrOBapUBATHCS, OOCYXKIaTh MPOLECC M Pe3ysbTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIIONIEH;

. Y4acTBOBATh B I'PYMIIOBBIX (hopmax paboThl (0OcyxaeHus, 0OMEH MHEHUSMH, MO3TOBBIC
HITYpMBl U APYTHE), BBINOJHATH CBOIO YacThb pabOThl U KOOPAMHHMPOBATH CBOU JEHCTBHUS C APYTUMHU
YJIeHaMHd KOMaH/pl, OIIEHMBaTh KAauyeCTBO CBOETO0 BKJIaJa B OOWIMH MPOIYKT IO KPUTEPUSM,
c(OpMYIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE AeiicTBUS

Camoopranuzanus:

. CaMOCTOSITENIPHO COCTABIIATh IIJIaH, alTOPUTM pelIeHus 3aJauyd (WIK ero 4acTh),
BBIOMpaATh CMOCO0 pemieHus ¢ y4ETOM HUMEIOUIMXCS PECYpCcOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PELICHUN ¢ y4ETOM HOBOW MH(OpPMAaLIUU.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJJIEKT:

. BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJI Tpoliecca W pe3ysibTaTa peleHUs
MaTeMaTHYECKOH 3a7auu;

. MIPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HUKHYTb IPU PEIIEHUHU 3a7add, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIbCTB, HAMICHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

. OLICHUBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IOCTABJICHHON LIETH U YCIOBHSIM,
OOBSCHATh MPUYMHBI JOCTH)KEHMSI WJIM HEIOCTH)KEHHUS 1Led, HaXOAWTh OIIMOKY, J1aBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.



INPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA»

7 KJIACC

K xoniy oOydeHuss B 7 KJacce o0ydyalouuiicsi MOJYYHT CJeAyloue mpeaIMeTHbIe
pe3yJbTaThl:

Yuciia ¥ BBIYHMCICHUSA

BbimonHATh, coyeras yYCTHbIE M TNHUCBMEHHBIE TNPUEMBI, apupMETHYECKHe JEHCTBUA C
palOHaIbHBIMU YU CIIAMHU.

HaxonuTh 3Ha4YeHUs YHMCIOBBIX BBIPAXEHUH, IPUMEHSATh Pa3HOOOpa3Hble CIOCOOBI M IPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILNX OOBIKHOBEHHBIE U IECSITUYHbIE TPOOH.

[Tepexoautk OT 0HOW (POPMBI 3aIUCH YHCEN K IpYyroil (mpeoOpa3oBbIBATh AECATUUHYIO ApO0b B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO I€CATUUHYIO JpOOBb).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BbINONMHATE NPUKHUIAKY U OLEHKY pe3yibTaTa BBIYMCIECHUN, OIIEHKY 3HAUYEHHUH YHCIOBBIX
BbIpaKE€HUI. BBINOIHATE AEMCTBUSI CO CTENIEHSAMHU C HATYPaJbHBIMU [10Ka3aTEISIMU.

[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbIX YHCEI.

Pemare IpakTUKO-OPUEHTUPOBAHHBIE  3a/Jayd, CBS3aHHBIE C  OTHOLIEHUEM  BEJIWYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMHU, HHTEPIPETHPOBATh PE3YyJIbTaThl PEIICHUS 3a4ad C
y4€TOM OrpaHUUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonp3oBarh anreOpanyeckyrd TEPMHHOJIOTMIO U CHMBOJMKY, NPUMEHATh €€ B Ipoliecce
OCBOCHHSA y4eOHOT0 MaTepuaa.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN IIPU 3aJIaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoinonHATe mnpeoOpa3zoBaHHUsl LEIOr0 BBIPAXKEHHMS] B MHOIOWIEH NPUBEIECHUEM IOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATE YMHO)KEHHE OJHOYIEHAa HAa MHOTOWIEH M MHOIOWIEHAa Ha MHOIOWIEH, IPUMEHATH
(bopMyIIbI KBaipaTa CyMMBI U KBajipaTa pa3HOCTH.

OcCymiecTBIATh Pa3iIoKEHUE MHOTOWIEHOB Ha MHOMKUTENIH C IOMOIIbIO BBIHECEHUS 3a CKOOKHU
001Iero MHOXKHTES, TPYNITUPOBKY ClIaraéMbIX, IPUMEHEHUS (HOPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[TpumeHsTh NpeoOpa3oBaHMUsT MHOTOYJIEHOB JUIsl PEIICHUs PA3JIMYHBIX 33Ja4 M3 MaTeMAaTHKH,
CMEXKHBIX [IPEIMETOB, U3 peaTbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HaTypajibHBIMU IOKa3aTelsiMU [Ulisl IpeoOpazoBaHUs
BBIPAKCHUM.

YpaBHeHUs M HEpaABEHCTBA

Pemate nuHEHHBIE ypaBHEHMs € OJHOM IIEPEMEHHOM, NpPHUMEHss IIpaBWia Iepexoja OT
HCXOJHOTO YPAaBHEHUs K paBHOCUIBHOMY eMy. IIpoBepsTh, sIBII€TCS 1M YUCIIO KOPHEM ypaBHEHUS.

[TpumensTh rpaduueckre METObI IPH PEIICHNUN JIMHEWHBIX YPaBHEHUHN U UX CHCTEM.

[TonGupare mpuMepsl Map 4YHUCeN, SBIAIOMIMXCS pEIIeHWEM JUHEHHOro ypaBHEHHS C JBYMS
MePEMEHHBIMH.

Ctpouth B KOOPJMHATHOHN IJIOCKOCTU TpadUK JTUHEHHOro ypaBHEHHUS C JBYMS NEPEMEHHBIMH,
MOJIb3YACh TpaMKOM, MPUBOAUTH MIPUMEPHI PEIICHNS YPaBHEHUS.

Pemrate cucrembl ABYX JTMHEWHBIX YpaBHEHHH ¢ IBYMs IEPEMEHHBIMH, B TOM YHCJIe IpadUUeCKH.

CocTaBisATh U pelarh JUHEHHOE yPAaBHEHUE WJIM CUCTEMY JIMHEWHBIX ypaBHEHHUH IO YCIOBHUIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJIy4E€HHBIN pe3ybTar.

DOyHKIUHA



N300pakath Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOPJMHATAM,
Jy4YH, OTPE3KH, HHTEPBaJIbl, 3aMIUCHIBATH YHCIOBBIE TPOMEKYTKH Ha aNreOpandeckoM si3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH MO 33/JlaHHBIM KOOpAMHATaM, CTPOUTH Tpaduku
nuHerHbIX QyHkiui. CTpouth rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIIBI0 (PYHKIMNA HM3BECTHBIC 3aBHCHUMOCTH MEXIY BEIMYMHAMH: CKOPOCTH,
BpEMSi, pACCTOSIHUE, IICHA, KOJHYECTBO, CTOMMOCTbD, IIPOU3BOAUTEIHLHOCTD, BpeMs, 00BEM paOOTHI.

HaxoauTh 3HaueHre QYHKIIUY 110 3HAYCHUIO €€ apryMeHTa.

[Tornmate rpaduyeckuit crmocod TPENCTaBICHUS W aHanu3a WHQPOpPMAIUHU, HW3BJICKATh U
UHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOyueHus B 8 KkJjacce o0yyarouiuiicsi MOJYYHT CJeAylole mpeaMeTHbIe
pe3yJIbTaThl:

Yuciia 1 BBIYUCICHUSA

Hcronb30BaTh Ha4aIbHbIE MPEICTABICHNS O MHOXKECTBE JIEHCTBUTENIBHBIX YHCEII ISl CPAaBHEHU,
OKpPYIJIEHUS U BBIYMCIIEHUH, U300pakaTh AEUCTBUTEIbHBIC YHCIIA TOUKAMHU Ha KOOPIMHATHON MPSIMOU.

[IpuMeHsTh NOHSATHE apU(PMETHYECKOTO KBaJAPAaTHOTO KOPHs, HAaXOAMTh KBaJpaTHbIE KOPHH,
UCIOJIb3YSl IIPU HEOOXOAUMOCTH KaJbKYJIATOP, BBIIOJHATH NIPEOOpPa30BaHUs BBIPAXKEHUMN, COJIEPIKALINX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonb30Bathk 3amucu OOJIBIIMX U MaJIbIX YHMCEN C MOMOLIbIO JAECATUYHBIX ApoOed U cTerneHei
yucna 10.

Anredpanyeckne BbIPaKeHUs

[IpyMeHsTh MOHATHE CTENEHH C LENbIM OKa3aTeNIeM, BBIIIOJIHATH IPE00pa30BaHusl BbIPAXKECHUH,
COJZIep KAIIMX CTEIEHHU C LEIbIM ITI0KA3aTEIEM.

BbINoNMHATE TOXKAECTBEHHBIE NPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAXKEHUM HA OCHOBE MPaBUI
NeHCTBUI HaJl MHOTOYWIEHaMHU U aJireOpandyeckuMH IpoOsiMHu.

PacknaapIiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensaTh mpeoOpa3oBaHUs BBIPAKEHUH ISl PELICHHMs PA3IMYHbIX 3a/ad U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHUs M HEpABEHCTBA

Pemats nuHeilHble, KBaJpaTHbIE YPABHEHMSI U PAllMOHAJIbHBIE YpaBHEHUS, CBOJASILUECS K HUM,
CUCTEMBI JIByX YPaBHEHHH ¢ ABYMs [I€PEMEHHBIMHU.

IIpoBOINTE MPOCTEHIINE MCCICAOBAHUSA YPABHEHWHW M CHCTEM YPAaBHEHHW, B TOM 4YHCIE C
MPUMEHEHUEM Tpa@UuecKux IMpeacTaBiIeHui (ycTaHaBiIMBaTh, MMEET JM ypaBHEHUE WJIM CHCTEMa
ypaBHEHMH PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U Ipoyee).

[Tepexoauth OT ciIOBeCHOH (HOPMYTUPOBKHU 3a/auM K €€ anreOpandyeckoil MOJeNu C MOMOILBIO
COCTaBJICHUS YPaBHEHHs WJIM CHCTEMbl YPAaBHEHUM, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MTOJIYYEHHBIIN pe3yJbTar.

IIpuMeHATh CBOWCTBA YHUCIOBBIX HEPABEHCTB J/JI CPaBHEHHWs, OLIEHKH, pEIIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEepeMEHHOW M MX CHUCTEMBI, JaBaTh IpapUuecKyr0 WIUTIOCTPAIMI0 MHOXKECTBA
pelIeHN HEPaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[Tonnmath W HCNONB30BaTh (DYHKIMOHAJIBHBIE MOHSTHUS U SI3bIK (TEPMHHBI, CHMBOJIMYECKHE
0003HAaYeHMs), ONpEAENATh 3HaueHHe (YHKIMUM 1O 3HAUYEHUIO apryMeHTa, ONpeAeNsTh CBOICTBa
¢byHKkuMu no e€ rpaduky.

Crpoutsb rpauku 37eMeHTapHbIX (YHKINN BUIA:

k o o .
y=_y= x2, y =x%y = x|, y = Vx, onuceisats cBoiicTBa 4MCII0BO# ByHKIMM 110 €& rpaduKy.



K konIty 00yuenus B 9 kijiacce 00y4arommiicsi MOJyYUT cJIeAyIONIMe MPeAMeTHbIEe pe3yJbTaThl:

Yucia 1 BBIYUCICHUSA

CpaBHMBATh U yNOPSAAOYNBATH PALIUOHAIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

Boemonuate apudmernueckue ACHCTBHS C palMOHATBHBIMH YHCIAMH, COYETas YCTHBIE H
MIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUMCIICHUS] C UPPALMOHAIBbHBIMU YU CIIAMHU.

HaxonuTe 3HaueHus cTeneHed C LeNbIMU I0Ka3aTelsIMM M KOPHEM, BBIYMCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUN.

OKpyrIJiATh JE€UCTBUTENBHBIE YWCIA, BBINOJHATh MPUKUAKY pPE3yJbTaTa BBIYUCICHUH, OLICHKY
YHUCJIOBBIX BBIPAKEHUN.

YpaBHeHus1 1 HEPABEHCTBA

Pemate nuHEHBIE W KBaJApaTHbIC YPAaBHEHMS, YPaBHEHHUsI, CBOJSALIMECS K HHUM, MPOCTEHUIINE
JIPOOHO-paLlOHAJIbHBIE YPABHEHHUS.

Pemats cucreMpl ABYX JIMHEHWHBIX YPAaBHEHMM C JBYyMs IEPEMEHHBIMHM M CHUCTEMBI JIBYX
YpaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIACTCS JTUHEUHBIM.

PemaTs TekcTOBBIE 3a/1aUuK aNredpanyecKuM CrocoOOM ¢ MOMOIIbIO COCTABICHUS YPaBHEHUS WIH
CUCTEMBI JIByX YPaBHEHHH C ABYMs [IE€PEMEHHbBIMHU.

[IpoBonuTh MpOCTEHIINE HCCIECIOBAHUA YPAaBHEHUM M CHCTEM YPaBHEHMI, B TOM 4YHUCIE C
MpUMEHEHHEeM Trpa@uuecKux IMpeAcTaBlIeHUi (yCTaHaBIMBAaTh, MMEET JU ypaBHEHUE WM CHCTEMa
ypaBHEHUH pelIeHUs, €CII UMEET, TO CKOJIbKO, U ITpoUee).

Pemats nuHeiiHble HEpaBEHCTBA, KBapaTHbIE HEPABEHCTBA, N300paXKaTh pElICHHE HEPAaBEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHHE C IOMOIIBI CUMBOJIOB.

PemaTth cucTteMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBaJpaTHOE
HEPaBEHCTBO, N300pakaTh PeIlIeHNE CUCTEMbl HEPABEHCTB HA YHCIIOBON MPSIMOM, 3allMChIBaTh PEIICHUE C
MTOMOLIBIO0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELICHUH PA3IMUHBIX 3a7ad.

DOyHKIUHA

Pacrnio3HaBaTh (pyHKIIMM H3y4eHHBIX BUJIOB. [ToKka3bIBaTh CXeMAaTHUYECKU PACHIOIOKEHHUE Ha
KOOPAMHATHOM MJIOCKOCTH TpapuKoB (PyHKIIHIA

k .
BUAa: y =kx, y=kx+ b,y = oY= ax’> + bx + ¢, y= X, y= Vx, y = |x|, B3aBHCHMOCTH OT 3HAYCHHI

KO3 (PHUIIMEHTOB, ONUCHIBATh CBOMCTBA () yHKIIMH.

Crpouth u U300paxaTb cxeMaTHYeCKH rpaduKy KBaApaTUUHBIX (DYHKIIHMI, ONMUCHIBATh CBOMCTBA
KBaJIpaTUYHBIX (QYHKIUHI MO UX rpaduxam.

Pacmo3HaBaTh KBaJpaTWYHYI (QYHKIUIO TIO (GOpMYyNe, TPUBOIUTH MPHUMEPH KBAJAPATHYHBIX
GyHKIUHN U3 peanbHON KU3HU, PU3UKH, TEOMETPUU.

YucJi0BbIE MOCJIE10BATEILHOCTH H IPOrPECCUH

Pacno3naBaTh apu(MeTHdeckyr0 U TE€OMETPUYECKYI0 IPOTPECCHHM TMpH Pa3HbIX cIocobax
3aJJaHUA.

BbIMONHATE BBIYMCICHHS C HCHOJIb30BaHMEM (GOPMYNI N-ro 4ieHa apuMeTHUecKod u
rEOMETPUUECKOI MPOTrPECCUM, CyMMBI IIEPBBIX N YJIEHOB.

N300pakaTh WieHbl OCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemarp 3amaum, CBSI3aHHBIE C YHUCIIOBBIMM I1OCJIEOBATEIBHOCTSAMH, B TOM YHCIE 33Ja4d U3
peasbHOM JKU3HHU (C UCTIOIb30BAaHUEM KAJIbKYIISATOPA, IU(PPOBBIX TEXHOJIOTHU).



NPEIMETHBIE PE3YJBTATBI OCBOEHUS IMPOI'PAMMBI YYEBHOI'O KYPCA
«T'EOMETPUSI»

K xonmy oOydeHuss B 7 KJjacce o0ydyalouiuiicsi MOJYYHT CJeAyloume TmnpeaMeTHbIe
pe3yJIbTaThl:

Pacnio3naBate M3ydeHHBIE TeOMETpHYECKUE (PUTYpPBI, ONpPENeNaTh UX B3aUMHOE pPaCIONIOKEHUE,
n300pakaTh reOMETPUUECKUE (PUTYpPBI, BBHIIOIHATh YEPTEKH M0 YCIOBUIO 3afauu. V3MepsaTh JnHeHHbIe
U YTJIOBbIE BEIMYMHBIL. PeliaTs 3ajaun Ha BBIYMCIIEHNUE JJIMH OTPE3KOB U BEIMUYUH YIJIOB.

Jenate rpyOyl0 OLIGHKY JUHEHHBIX W YIJIOBBIX BEIUYMH IPEAMETOB B pPEaTbHOM >KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznmuuarh pasmMepbl 3TUX OOBEKTOB 110 MOPSIIKY BETHUHHBI.

CTpouTh 4epTexku K Fr€OMETPUUECKUM 3aa4aM.

[Tonb30oBaTbcs NMpU3HAKaMU PABEHCTBA TPEYrOJbHHKOB, HCIIONb30BAaTh NPHU3HAKKM U CBOWCTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB IPU PELICHUH 33]1a4.

[TpoBOAUTD JTOTUYECKUE PACCYKACHUS C UCTIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30BaThCs MpPU3HAKAMU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEJHaHBI,
IIPOBEIEHHON K TUIIOTEHY3€ NMPSMOYTOJIbHOIO TPEYTOJIbHUKA, B PELICHUN T€OMETPUUECKUX 3a/1au.

OnpenensTh NapajieIbHOCTb NMPSMBIX C IIOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMU CEKyIlasl.
Onpenenars napamiedbHOCTh IPSIMBIX C TIOMOIIBIO PABEHCTBA PACCTOSIHUNA OT TOYEK OJHOW MPSMOi 110
TOYEK JPYrou MpsSMOH.

Pemmars 3a1aun Ha kiieT4aroii Oymare.

[IpoBOAWTH BBIUMCICHHUS W HAXOJIUTh YHUCJIOBble U OyKBEHHbIE 3HAuY€HUS YIJIOB B
reOMETPUUYECKUX 3aJa4ax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB U MHOI'OYIOJbHUKOB,
CBOWCTB yIJIOB, 00pa30BaHHBIX NpPU IMEPECEYCHUH ABYX MapajUIeNbHBIX NPSAMBIX CEeKyme. Pemars
MIPaKTUYECKHE 3a/1a4l Ha HaXO0X/IEHUE YTJIOB.

Bragers moHsATHEM TIe€OMETPUYECKOTO MECTa TOYEK. YMETh OINpeAeNsTh OHUCCEeKTpPHUCY yIiia U
CEpEIVHHBIN NEPIIEHIUKYJIISAP K OTPE3KY KaK FEOMETPUUECKHE MECTa TOUEK.

@opMyIUpOBaTh OINPEACICHUs OKPYKHOCTM M Kpyra, XOpAbl M JAMAMETpa OKPYKHOCTH,
M0JIb30BAThCS UX CBOMCTBAMH. ¥ METh MPUMEHSTh 3TH CBOWCTBA MPU PELICHUU 33]1a4.

Bnaners NOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaXOAWUTH €€ LIEHTP.
[Tonb30BaTbes akTaMu O TOM, YTO OMCCEKTPUCHI YITIOB TPEYrOJIbHUKA IEPECEKAOTCS B OJJTHOM TOUKe, U
0 TOM, YTO CEpEeIUHHBIEC IEPIIEHIUKYIISAPBI K CTOPOHAM TPEYrOJbHUKA IEPECEKAIOTCS B OJJTHOM TOUKE.

Brmamere  moHATHMEM ~— KacaTeNbHOM K OKPY/KHOCTH,  IIOJIB30BAaTbCs ~ TEOPEMOM O
MEPIEeHIUKYJIIPHOCTH KacaTelbHON U pajuyca, IPOBEAEHHOTO K TOUKE KaCaHUs.

[Tonb30BaTbcs MPOCTEHIIMMHU T€OMETPUUYECKUMHU HEPABEHCTBAMH, MOHUMATh UX MPaKTUUYECKUM
CMBICII.

ITpoBOANTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOEHHS C TOMOLIBIO HUPKYJIS U JIMHEHKU.

K xonmy oOyuenuss B 8 KkJjacce o0yyaouiuiicsi MOJYYMT CJeAylolMe mpeaMeTHbIe
pe3yJbTaThl:

Pacro3HaBate OCHOBHEIC BHIbI T-IeTI:;IpéX}’l"O.]'IBHI/IKOB, UX DOJIEMECHTBI, IIOJb30BAaThCA UX
CBOMCTBaAMU IIpU pCHICHUN T'COMETPUUCCKHUX 3aj1ay.

[TpuMeHsSTh CBOMCTBA TOYKH IEpPECeUeHUs] MeIWaH TPEyroilbHUKA (IIEHTpa Macc) B PEIICHUU
3a/1a4.



Bnaners moHATHEM CpefHEH JMHMM TPEYrOJbHUKA W TpallelUH, NPUMEHATh UX CBOMCTBA IpU
pemeHnn reomeTpudeckux 3anad. [lonb3oBarbes TeopeMoit dajeca U TEOPEMON O MPONOPLUUOHATIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEIICHUS IPAKTUYECKUX 3aay.

[TpuMeHATH NPU3HAKK [TOJO0US TPEYTOJIbHUKOB B PEIIEHUH F€OMETPUYECKUX 3a/1ay.

[Tonp3oBatbesi Teopemoit Iludaropa ans pemieHus reoOMETPUYECKUX M TPAKTHYECKUX 3a7ad.
CrpouTh MaTeMaTHYECKYyl0 MOJENIb B IMPAKTHUUECKHUX 3aJadyax, CaMOCTOSITEIBHO JejaTb 4YepTEx U
HaxOJUTh COOTBETCTBYIOILIUE JJIMHBI.

Biamers mnoHATHAMM CHHYCA, KOCHHYCa UM TaHIE€HCAa OCTPOro yrija IpsMOYTOJIBHOTO
TpeyroiabHuka. 1101630BaThCS STUMHU MOHATUAMM ULl PEILICHUS TPAKTUYECKUX 3a]ad.

Bbruucnate (pa3nuyHbIMM CIIOCOOAMHM) IUIOLIA/Ab TPEYroJbHUKA M IJIOLIAJM MHOIOYIOJbHBIX
¢buryp (mosm3ysich, TJe HEOOXOAMMO, KaJlbKyasaTopoM). IIpuMeHsATH mOJSydeHHblE YMEHHUS B
IIPAKTUYECKUX 3aJa4ax.

Biamers NOHATUAMU BIMCAHHOIO M LEHTPAJIBHOIO yIja, UCIIOJIB30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexJIy XopJaMu (CeKyIIMMH) U yrjie MEXJy KacaTeJbHOM W XOpAOM IpH pPELICHUH
r€OMETPUYECKHX 3a/1au.

Biamere DOHATHEM ONHMCAHHOIO YETBIPEXYIOJBHHMKA, IPUMEHATH CBOMCTBA OIMCAaHHOTO
YETBIPEXYTOJIBHUKA IIPU PELICHUU 33]1a4.

[TpuMeHATH MOJIydYEeHHBbIE 3HAHUS Ha NPAKTUKE — CTPOUTH MAaTEMaTHYECKHE MOJENH Ul 3a1ad
peambHOM JKM3HU U IPOBOAUTH COOTBETCTBYIOIME BBIYMCICHUS C MPUMEHEHHUEM NOoJ00us U
TPUTOHOMETPHH (TIONIB3YACH, I71€ HEOOXOIUMO, KAJIBKYIATOPOM).

K xonmy oOyduenuss B 9 KkJjacce o0ydyaoumuiicsi MNOJYYHT CcjeAyiole mnpeaMeTHbIe
pe3yabTaThbl:

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOJIUTh C WX TOMOIIBIO Pa3INYHbIE
AJIEMEHTHI IPSIMOYTOJILHOTO TPEYTOJIbHUKA («pelIeHHe IPSIMOYTOJIbHBIX TPEYroIbHUKOBY). Haxonuts (¢
MTOMOIIBIO KaJbKYIATOPA) ATUHBI U YIIIBI 1711 HETAOIMUHBIX 3HAYCHHIA.

[Tonb30BaTbes (opMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUECKHUM TOXKAECTBOM IS
HAXO0XJACHUS COOTHOIIEHUH MEXy TPUTOHOMETPHUECKUMH BETUYMHAMHU.

Hcrnonp30BaTh TEOpEMbl CHHYCOB W KOCHUHYCOB JUISI HAXOXXJEHHUS PA3JIMYHBIX JJIEMEHTOB
TPEYroJIbHUKA («pelIeHne TPEYTroJIbHUKOBY), TPUMEHSATh UX TIPU PEIICHUU T€OMETPUYECKUX 3a]1ad.

Bnaners monstusiMu npeoOpa3zoBaHus TOI00MS, COOTBETCTBEHHBIX 2JIEMEHTOB MOJO0HBIX QUTYD.
[Tosb30BaThCs CBOWCTBAMU MOO0US TPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIIATH JJTUHBI U HAXOJIUTH YTJIIbI
y monoOHbix ¢uryp. IlpuMeHsaTs cBoWcTBa MOAOOMS B MPAKTHUYECKHUX 3a/adaX. YMETb MPUBOIHUTH
MIPUMEPHI TOAO0HBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb3oBaTbcs TEOpEMaMU O MPOU3BEIEHUH OTPE3KOB XOP/, O MPOU3BEICHUH OTPE3KOB CEKYIIHUX,
0 KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOPAaMH, IIOHUMATh WX TCOMETPHUSCKUNA M (DU3UYCCKHIA CMBICI, IPUMEHSATh MX
B PEIICHUH T€OMETPUIECKUX U (PU3MUECKUX 3a1ad. [[puMeHsTh CKaJIIpHOE MPOU3BEICHUE BEKTOPOB ISt
HaxO0KJICHUS JIJTUH U YTJIOB.

[Tonmp30BaThCS METOZOM KOOPAMHAT HA TIJIOCKOCTH, MPUMEHATH €0 B PEIICHUH T€OMETPHIECKUX
Y TIPAaKTUYECKHX 3a/1a4.

Brnagerp TOHATUSMH TIPaBUIBHOTO MHOTOYTOJNBHUKA, [UIMHBI OKPYXXKHOCTH, [UTHHBI JTyT'H
OKPY)XHOCTH ¥ PaJMaHHON MEphl yria, YMETh BBIYHMCIATH IUIOMIAAL Kpyra U ero vacreil. [IpumeHsTh
MOJIyY€HHBIC YMECHHSI B PAKTUYECKUX 3a/1a4ax.



Haxomute ocu (WaM ULEHTPHI) CHUMMETpHHM (GUTyp, HPUMEHATh [BIDKCHHS IUIOCKOCTH B
MPOCTEHINNX CTydasx.

[IpuMeHsATh MOTyYEHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTW4YeCKUEe MOJENH IS 3a7ad
peaNbHONW JKM3HM M IPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C TPUMEHEHHUEM IOJ00US |
TPUTOHOMETPUYECKHUX (PYHKIHUH (ITOIB3YSICh, T HEOOXOUMO, KAbKYISTOPOM).

MNPEIMETHBIE PE3YJIbTATbI OCBOEHUSA NPOI'PAMMBbI YYEBHOI'O KYPCA
«BEPOSITHOCTBb U CTATUCTUKA»

K xoHiy oOydeHuss B 7 KJacce o0ydyalouiuiicsi MOJYYHT CJeAyloume TmnpeaMeTHbIe
pe3yJabTaThl:

Yurath mHOOpMAIHIO, MPEICTABICHHYIO B TaOJIUIaX, HA JUarpamMMax, MpelCTaBIIsATh JaHHBIC B
BHJIC TAOJIHII, CTPOUTH UArpaMMbl (CTOJIOUKOBBIE (CTOJIOUATHIC) M KPYTOBBIE) 0 MacCUBaM 3HAYEHUH.

OnuceIBaTh U HHTEPIPETUPOBATH PEATTLHBIC YUCIIOBBIC IAHHBIC, ITPE/ICTABICHHBIC B TA0JINIIAX, HA
auarpammax, rpadukax.

Hcnonp30BaTh I8 ONMHCAHWS  JAHHBIX  CTATUCTHYECKHE  XApPAKTEPUCTHKH:  CpPEIHEe
apudmernueckoe, MearaHa, HaMOOJIbIIIEEe U HANMEHBIIIEE 3HAYCHUS, pa3Max.

HmeTh mpeicTaBlieHue O CIIYYaiiHOH M3MEHYHMBOCTH Ha MPUMEpax IeH, GU3NYSCKUX BEIUYHH,
AQHTPOITIOMETPHUYECKUX JAHHBIX, UMETh MTPEJCTABICHUE O CTATHCTUYECKOH YCTOHUNBOCTH.

K koHnmy oOyueHuss B 8 KkJjiacce o0yyalouiuiics TMOJYYUT CJeAylOlue mpeAMeTHbIe
pe3yJabTaThl:

W3Biiekath u mpeoOpa3oBbIBaTh WH(GOPMAINIO, MPEICTABICHHYIO B BHJE TaOJWIl, AHATPAMM,
rpaduKOB, IPEIICTABIATH JAaHHBIC B BUJIE TAOJHII, AHArpaMMm, TpaduKoB.

OnuceiBaTh JAaHHBIE C TOMOIIBIO CTATUCTHYECKUX TIOKa3aTeNel: CpPeIHUX 3HAYCHHH U Mep
paccenBaHus (pa3max, JUCTIEPCHS U CTaHIaPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAUYEHHWH M YaCTOTHI COOBITHIA, B TOM YHCJE TO pe3yibTaTaM
M3MEpeHUil 1 HaOII0IeHU .

HaxoauTh BEpOSITHOCTH CIy4ailHBIX COOBITHII B OMbBITaX, 3Has BEPOSTHOCTU HIIEMEHTapPHBIX
COOBITHIA, B TOM YHCIIE B OIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMH.

Hcnonb3oBath rpaduueckue MOJEIH: JEPEBO CIYyYaWHOTO SKCIEPUMEHTA, TUarpaMmbl Dijepa,
YUCJIOBas MpsiMast.

OnepupoBaTh TMOHSATUSMU: MHOXKECTBO, IOJAMHOXKECTBO, BBINIOJHATH  OMEpAIlMM  HaJ
MHOXECTBaMHU: OOBEAUHEHUE, TePEeCeUYeHe, JOMOITHEHUE, TEPEUUCATh DJIEMEHTHl MHOXKECTB,
MIPUMEHATHh CBOMCTBA MHOKECTB.

Hcnonwk3oBath rpaduyeckoe MpeACcTaBICHUE MHOXKECTB M CBSI3eH MEXAY HUMHU I OMHCAHUS
MIPOLIECCOB U SBIICHUH, B TOM UKCIIE NP PEIICHUH 33]1a4 U3 IPYTHX y4eOHBIX MPEAMETOB U KYPCOB.

K koHly oOyueHuss B 9 KJjiacce o0y4YalUIUiics TMOJYYUT CJeAYyIOlIUe MpeAMeTHbIe
pe3yJbTaThl:

W3Bnekate u npeoOpa3oBbIBaTh WH(OpPMAIMIO, TIPEICTABICHHYIO B Pa3IMYHBIX HMCTOYHHKAX B
BUJIE TaOIHII, TUarpamMmm, rpaduKoB, MPeACTaBIATh JaHHbIE B BUJIE€ TaOIUL, TUarpaMm, rpaguKoB.

Pemare 3amaum  OpraHuM30BaHHBIM TIEPeOOPOM BApPHUAHTOB, a TaKXKe C HCIOIH30BAHUEM
KOMOWHATOPHBIX TIPABUI U METOJIOB.

Hcnonb30BaTh ONMMUCATENbHBIE XapAKTEPUCTUKU JJIi MACCUBOB YUCIIOBBIX JAHHBIX, B TOM YHUCIE
CpelHME 3HAUEHUS U MEPHI PACCEHBAHUS.

HaxomuTh 4acTOThl 3HAYEHUN M YacTOTBHl COOBITHS, B TOM YHUCIE MOJB3YSICh pPe3ydbTaTaMH
MIPOBEIEHHBIX U3MEPEHUN U HAOIOICHHIA.



HaxoauTh BEpOATHOCTH CIIy4ailHBIX COOBITHI B M3yYEHHBIX ONBITaX, B TOM YHUCIE B OIBITAX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAapPHBIMU COOBITUSMH, B CEPHUSIX UCIBITAHUNA JIO NEPBOr0 ycliexa, B CepHsX
ucnelTanni bepaysmm.

MmeTs npencTaBiieHue O CIIy4aliHOM BEIMYUHE U O PACIPEEIICHUHA BEPOATHOCTEN.

HNmeTs mnpencraBieHUE O 3aKOHE OOJIBIIMX YHCEN KaK O IPOSBIECHUU 3aKOHOMEPHOCTH B
CIIy4aiiHOM U3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIINUX YHCEN B IPUPOAE U OOLIECTBE.

COJAEPKAHUE YYEBHOI'O KYPCA (AJITEBPA)

7 kaacc (102 u B rona)

Anredpanyeckue BbIpasKeHUsl.

BolpaxkeHue ¢ nepeMeHHbIMU. 3HAUEHUE BBIPAKEHUS C MEPEMEHHbIMU. [lomycTrMble 3HAUYEHUS
nepeMeHHbIX.  ToxknectBa.  ToxkIecTBEHHbIE  IpeoOpa3oBaHMsl — anreOpauyuecKkuX  BBIPAXKECHHIA.
JlokazaTenbCTBO TOXKJIECTB.

CremneHpb ¢ HaTypaJbHBIM IOKa3areneM u e€ cBoicTBa. OnHouineHbl. OQHOWIEH CTaHAapTHOIO
Bujga. CreneHb oaHOwieHa MHorowieHbl. MHoOroujgeH craHgapTtHoro Bujaa. CTerneHb MHOTOYJIEHA.
Crnosxenue, BbIUMTAHUE U YMHOXXEHHE MHOIOWICHOB POpMyJbl COKPalIEHHOIO YMHOKEHUS: KBaJpaT
CYMMBI M KBaJpaT Pa3HOCTH JIBYX BBIPAKEHUH, NPOU3BEICHHE Pa3HOCTU CYMMBI JIBYX BBIPa)KCHHU.
PaznoxkeHne MHOrouwileHa Ha MHOXHUTENIU. BblHeceHne oOwmero MHOXUTENA 3a CKoOku. Mertoa
IpyNIUpoBKU. Pa3HOCTH KBaipaToB IBYX BblpakeHU. CyMM U pa3HOCTb KyOOB JIBYX BbIpa)KEHUH.

YpaBHeHus.

VYpaBuenue ¢ omHoil mepemeHHoi. Kopenb ypaBHenus. PaBHocwmiibHbIe ypaBHeHus. CBOMCTBa
YPaBHEHUW C OJIHOM MEPEMEHHOW. YpaBHEHHME KaK MaTEMAaTHYeCKash MOJENb PEaJbHOM CHUTYaIHH.
JInneiiHoe ypaBHeHue. PanimoHanbHbIE ypaBHEHUs. PenieHne pauuoHalbHbIX YPaBHEHUH, CBOISAIINXCS K
JIMHEUHBIM. PerieHue TeKCTOBBIX 3aJay C IOMOILBI PALMOHAIBHBIX YPAaBHEHUH. YPaBHEHHUE C IBYMs
nepeMeHHbIMH. ['paduk ypaBHeHUs ¢ JByMs NepeMeHHbIMH. JIuHelWHoe ypaBHEHHE C JByMs
nepeMeHHbIMH M ero rpaguk. CHucreMbl ypaBHEHMH ¢ JIByMs IepeMeHHbIMHU. ['paduueckuii mMeton
pelIeHUsT CHUCTEMBbl YPAaBHEHUN C JABYMs II€pEMEHHbIMHU. PelieHue cucTeM YpaBHEHHMM METOIOM
MOJICTAHOBKU U ciliokeHus. Cuctema JBYyX ypaBHEHHUH C JBYMs NEPEMEHHBIMU KaK MOJEb peaibHOU
CUTYAaLNH.

DyHKUHH.

Uucnosele pyHKIMN. OYHKIIMOHAIBHBIE 3aBUCUMOCTH MEXAY BeauunHaMu. [loHsTHe QyHKIMH.
@OyHKIMS KaKk MaTeMaTHYecKass MOJeNb pealbHOro mporecca. OO0macTb ompeneneHuss U 00JacTb
3Ha4yeHus: pyHkuuu. CriocoOsl 3a1anus pyHkuuu. ['paduk pyHkumu.

JIuneitnast pyHKIMS, ee CBOMCTBA U IpadUKH.

BeposiTHOCTB M cTAaTHCTHKA.

[IpencraBieHue JaHHBIX B BHJIEe TaOIUI, 1UarpaMM, rpauKoB. 3anoiHeHue Ta0ull, YTeHUE U
MIOCTPOCHHE JUarpamm (CTOJOMKOBBIX (CTOJIOUATHIX) U KPYrOBbIX). UTeHHe rpaduKkoB peabHbIX
npoueccos. M3Bneuenne nHGpopMalu U3 JuarpaMm 1 TabJnll, UCIOJIb30BaHUE U UHTEPIIPETAIIHS
JTAHHBIX.

OmnucarenbHas CTaTUCTHKA: cpeiHEe apupMeTHuIecKoe, MeuaHa, pa3max, HauooJjbIee u
HaMMEHblIIee 3HaUeHUs1 Habopa YMCIOBBIX JaHHBIX. [IpruMepsl ciydailHON H3MEHYMBOCTH.

Crny4aiiHblii SKCIIEpUMEHT (OIBIT) U Clly4yaiiHoe coObiTHe. BepostHocTh U yactoTa. Ponb
MaJIOBEPOSITHBIX M IMPAKTUYECKH JOCTOBEPHBIX COOBITUH B MpHpo e U B o01iecTBe. MoHeTa U UrpajibHas
KOCTb B TEOPUH BEPOATHOCTEH.



I'pad, Bepmuna, pedpo. CteneHs BepmuHbL. Yncio pédep u cymmapHasi CTEIeHb BEPIITHH.
[Ipencrasnenue o cBszHocTu rpada. Llenn u muknel. [Tyt B rpadax. O6xox rpada (3i1epoB myTh).
[IpencraBnenne 06 opueHTUPOBAaHHOM rpade. Pemenne 3a1au ¢ moMoIpto rpagos..

8kuacce (102 u B ron)

MHuoxecTBa M ONlepalMy HAJ HUMH.

MuoxecTtBO u ero sneMeHTbl. CrnocoObl 3amaHusi MHOXkeCTB. PaBHblie MHOXecTBa. [lycroe
MHOecTBO. IlomMHOkecTBO. Omnepauuu Hajx MHOKecTBamu. MiumocTpanus COOTHOILIEHUN MEXKIY
MHO)KECTBAMU C IOMOLIBI0 Juarpamm Onnepa. Koneunsle MHOXecTBa. dopmyna BKIOYECHUS-
UCKIIIOYeHUs. B3auMHO 0fHO3HaYyHOE COOTBETCTBUE. beckoHeuHble MHOKeCTBA. CUETHBIE MHOXKECTBA.

m m
MHoxecTBa HaTypaJIbHBIX, LIEbIX, PAMOHAIBHBIX yucel. PalmoHanbHoe 4Mciao Kak ApoOb BHUA n’ n'
rne m € Z, n€ N, u kak OeCKOHEUHas NepHoauYecKas aecsaTH4Has ApoOb. [lpeacraBienue 00
HMPPALMOHAIILHOM 4ucie. MHOXKECTBO IeHCTBUTENBHBIX Yucel. [IpencraBienne 1eCTBUTENBHOTO YHCIIA
B BHJIc OCCKOHCYHOH HENEepUOAMUYECKON aecaTuyHO npobOu. CpaBHEHHE JCHCTBUTEIBHBIX YHCEIN.
Mopynb uncna. CBsizb Mexy MHOKecTBamu N,Z, O, R.

PanunonanbHbIe BBIPAKEHHS.

JpoOHble BblpakeHus. PaunonanbHass apoOb. OCHOBHOE CBOWMCTBO palMOHAJIBHOW ApoOu.
CrnoxeHue, BbIYUTAHUE, YMHOXKEHHE U JICIIEHUE PalMOHAIbHBIX JpoOeil. Bo3BeneHnue panmoHanbHOM
npoOu B creneHb. TOXAECTBEHHBIE MPeoOpa3oBaHUS PALMOHANBHBIX BhIpakeHHH. CTemneHb ¢ LeNbIM
nokazareneM u e€ cBoiicTBa. KBaapaTHple KOpHU. ApuUpMETHYECKHM KBaJIpaTHBIM KOPEHb W €ro
cBoiicTBa. ToxkaecTBeHHblE NPeoOpa30BaHUsl BBIPAKEHUM, COJIEPXKALIUX KBAaJApaTHbIE KOPHH.
KBanpatusiit TpéxwieH. Kopenbp kBaapaTtHoro tpéxuieHa. CBoiicTBa KBaJpaTHOrO TpPEXUJICHA.
PasnoxeHne kBagpaTHOro TpEXUaCHa HA MHOKUTEIIN.

OcHOBBI TEOPHH 1EJTUMOCTH.

JennmMocts Hateno u e€ cBoiictsa. JleneHne ¢ octatkoM. CpaBHEHHUS 110 MOJYJIIO U UX CBOMCTBA.
HauOonpmmii oOmmii AenuTens U HauMeHbllee olliee KpaTHOE JIBYX HaTypalbHbIX 4Hceld. B3aummuo
npoctele yucna. Anroput™m Epxnmpa. [Ipusnaku nenumoctu. Ilpoctsie u coctaBHble uncna. OCHOBHas
TeopeMa apudmeruku. Manas teopema depma.

Hepasencrsa.

UucnoBele HepaBeHCTBa M HMX cBoicTBa. ClOKEHME M YMHOXEHHE YHCIOBBIX HEPABEHCTB.
OneHuBaHue 3HaueHus BbipaxeHus. HepaBeHCTBO ¢ 0/1HOM nepeMeHHON. PaBHOCHIIbHBIE HEPABEHCTBA.

Auredpanyeckmne BbIPaKeHHS.

Ypasnenus. PaBHocunbHble ypaBHeHHA. CBOIICTBA ypaBHEHUH ¢ OJHOW NMEPEMEHHON. Y paBHEHHE
KaK MaTeMaTH4yecKas MOJENb peanbHOM curyauuu. KsagpaTtHoe ypaBHeHue. PopMmyna KOpHEH
KBaJpaTHOro ypasHeHus. Teopema Buera. PanuonanbHble ypaBHEHUs. PellleHue panvoHalIbHBIX
YPaBHEHUH, CBOMSIINXCS K JIMHEWHBIM WM K KBaJpaTHbIM ypaBHEHHUSAM. PelleHune TEeKCTOBBIX 3a/1ad ¢
ITOMOIIBIO PALIMOHAJIBHBIX YPABHEHUM.

Qyuxkyuu. DOyHKIUA y= \"E , oOpaTHasi MPONOPLUOHAIBHOCTb, KBaJpaTHuHas (QYHKIMS, HX
CBOMCTBa U rpauKH.

BeposiTHOCTH M CTATHCTHKA.

[IpencraBieHue JaHHBIX B BHJIE€ TaOIUI] AUarpaMM, rpaduKoB. 3aroiHeHue Ta0Iull, YTeHUE U

MOCTPOCHHUE JuarpamMm (CTOMOMKOBBIX (CTONOYATHIX) M KpYroBbix). UTeHue TrpaduKOB pealbHBIX
nporeccoB. M3pneueHne WHPOpPMANUK W3 JMArpaMM W TaOJHUIl, WCIOJIB30BAHWE W HHTEPIPETAIIHS
JTAHHBIX.



OnucarenpHasi CTaTUCTHKA: cpefHee apudmernyeckoe, MenuaHa, pa3Max, HauOosbliee u
HaWMEHbIIIEE 3HAUCHUST HaOOpa YHCIIOBBIX NaHHBIX. [IpuMepsl ciydaitHOW n3MeHYUBOCTH. OnrcarenbHas
craructuka. CrnydvaiiHas u3MeHUMBOCTh. CpemHee umciaoBoro Habopa. OtkioHeHus. Jucnepcus
yrcioBoro Habopa. CTaHIapTHOE OTKJIIOHEHHE YHCIIOBOro Habopa. /luarpaMmmel paccerBaHuUs.

MHoxecTBO, HoAMHOXecTBO. Omepanuu HaJ MHOXECTBaAaMH: OOBEIMHEHHE, IepeceueHue,
nornonnenue. CBoiicTBa omepauuii  HaJd  MHOXKECTBAMM: IIEPEMECTUTENBHOE, COYeTaTelbHOE,
pacripenenuTenbHoe, BKiIoueHue. [ paduueckoe mpeacTaBieHne MHOXKeCTB. Perienne mpakTu4eckux u
MIPUKJIAIHBIX 3a7ay.

I'pad, Bepmmua, pedpo. Crenenp BepmuHbL. Yucio pédep M cymmapHas CTENEHb BEPIIHH.
[IpencraBnenue o cBs3noctu rpada. Llenu u mukael. [lytu B rpadax. O6xox rpada (SUIEPOB IMyTh).
[IpencraBnenne o0 opueHTHpoBaHHOM Tpade. [lepeBo. CBolicTBa nepeBa: €AWHCTBEHHOCTh ITYTH,
CYLIECCTBOBAHME BHCAYEH BEPIIMHBI, CBSA3b MEXAY UMCIOM BepIIMH U uuciaoM pebep. [IpaBumio
YMHOKEHHS.

Cny4aifHpI SKCTIIEPUMEHT (ONBIT) M ciaydailHoe coObiTHe. BepostHocTh W 4vactora. Poub
MaJIOBEPOSTHBIX M MPAKTUYSCKU JOCTOBEPHBIX COOBITUH B MPHUpPOAE U B o0miecTBe. MOHETa M HrpalibHAS
KOCTh B TEOPHH BEpPOSITHOCTEH. DineMeHTapHble coObiTus. Citydaiinbie coObITUS. baronpustcTByomue
3JIeMeHTapHbIe cOObITHs. [IpoTHBOMONIOXKHBIE cOObITHS. Jlmarpammbl Diinepa. HecoBMecTHBIC COOBITHSI.
dopmyrna CIIOXKEHUS BEpOSTHOCTEH. YcnoBHas BeposTHOCTh. [IpaBuiio ymHokeHus. HesaBucumbie
coOwiTud. [Ipeacrapnenue sKcriepruMenTa B BUE JepeBa. Perienne 3a1ay Ha HaXOXKICHUE BEPOSTHOCTEM
C TIOMOIIBIO JIEpEBA CIIyYaHOTO HKCIIEPUMEHTA, JUarpaMm Ditiepa.

9 kaacc (102 4 B roja)

KBaaparuunas pyHkums.

Oynkuus. CpoiictBa Gpynkuuil. KBagparusiil TpexwieH. Pa3noxeHnue KBaJpaTHOro TpexuieHa Ha
MHO)uTenH. DyHKIMsA y = ax> + bx + ¢, ee cBoiicTBa U rpaduk. CTeneHHas pyHKIHS.

YpaBHeHHUsS M HEPABEHCTBA € ABYMS lepeMEHHBIMH.

VYpaBHeHue ¢ AByMsi mepeMeHHbIMH. ['paduk ypaBHEHHUs C JIByMsl NepeMeHHbIMU. JInHelHoe
ypaBHEHHE C JBYMs IEpeMEHHbIMM U ero rpapuk. CUCTeMbl YpaBHEHMH C ABYMs IEPEMEHHBIMH.
I'padrueckue MeTOIbI PELIEHUsI CUCTEM YPAaBHEHUH C ABYMs IEpEMEHHBIMHU. PaBHOCUIIBHBIE CUCTEMBI U
UX CBOHCTBa. PemieHue cuCTEM YpaBHEHMM METOAOM IIOJCTAHOBKM M METOJAMHU CIIOKEHUS U
YMHOX€EHMs. Pemenue cucteM ypaBHEHMI METOJIOM 3aMEHbI lepeMeHHbIX. CHcTeMa ABYX YpaBHEHHH ¢
JIBYMS IIEPEMEHHBIMU KaK MOJIEIb PEAIbHON CUTYyALUH.

HepaBencrBa. HepaBenctBa ¢ 1ByMs nepeMeHHbIMH. (CHCTEMBI HEPABEHCTB C JIBYMs
nepeMeHHbIMU. JlokazaTenbcTBO HepaBeHCTB. HepaBeHcTBO Komm-byHAK0OBCKOTO.

DJieMeHThI PUKJIATHOH MaTeMATHKH.

Maremarnueckoe MoaenupoBaHue. lIponeHTHble pacyérel. PopMyna CIOXKHBIX IPOLEHTOB.
[Tpubnmxénnble BhIYMCIeHUs. AOCONIOTHASE U OTHOCHUTENbHAs MorpemHoctd. HavanbHble cBeneHus o
cratuctuke. IlpeacraBnenue JaHHBIX B BUAE TAOJMI, KPYrOBBIX M CTOJIOUATHIX JHarpamm, rpaukos.
CraTucTuyeckne XapakTEepUCTUKHA COBOKYIHOCTH JAHHBIX: CpEIHEE 3HAYEHHE, MOJA, pa3Max, MelnaHa
BBIOOPKH.

OcHoBHBIE npaBuiia komOuHaTOpukH. [lepecranoBku. Pasmemenus. Coyeranus (KoMOMHALINN).
YacToTa 1 BEpOSITHOCTh ciy4yaifHoro coObiTusi. Knaccuyeckoe onpezeneHne BeposiTHOCTU. Beruncienue
BEPOATHOCTEN C MOMOIIbIO IPABUJI KOMOMHATOPUKH.

Yucii0BbIe NOCIEA0BATEILHOCTH.

[TonsiTe wmcioBoil mocnenoBareabHOCTU. KoOHEuHble W OECKOHEUYHBbIE MOCIEI0BATEIbHOCTH.
Crnioco0Obl 3a7aHus MOCNEA0BATENbHOCTU. ApudMeTHUecKas U reoMerpuueckas nporpeccun. CBoicTBa
YJICHOB apr(PMETHUECKOIl 1 TeoMeTpuyeckoil mporpeccuii. @opmMysiel 001IET0 YjIeHa apuPpMETHIECKOM 1
reoMeTpHUEcKOoil porpeccuii. @opMyIbl CyMMBbI # TIEPBBIX YWICHOB apU(pMETUYECKON U T€OMETPUIECKOM
nporpeccuii. [Ipeacrapnenue o mpesene nociaenoBaTeabHOCTH. CymMmMa 0€CKOHEYHON TreoMeTpUYecKOn



nporpeccud, y kotopoii |q|< 1. TIpeacraBnenne 6eCKOHEUHOH MEPUOANIECKON IECATUYHOM APOOH B BUIE
00bIKHOBEHHOM Jpodu. CymmupoBanue. MeTo1 MaTeMaTHueCKOW WHIYKIIAH.

Anredpa B MCTOPUYECKOM Pa3BUTHH.

3apoxeHue anreOpbl: KHMra O BOCCTAaHOBJIEHHWM U IPOTUBOINOCTABICHHHM Myxammena aib-
Xopesmu. Hctopust ¢opmupoBaHHs MaTeMaTHUecKoro s3bika. Kak 3apoamnach uaes KOOpIMHAT.
OTKpbITHE HPPALIMOHATLHOCTH. V3 UCTOpUN BO3ZHUKHOBEHUS (HOpMYI [JIsl pelieHus ypaBHeHU# 3-ii u 4-
i creneneid. Mcropust pasButus noHatus QpyHkuuu. Kak 3apoamnack Teopus BeposiTHOCTEeH. YUmcrna
@ubonayuu. 3amaya JI. IIuzanckoro (PuboHauum) o Kponukax. M3 HCTOpHHM pa3BUTHS TOHSATHUS
cuéTHOCTH MHOXKecTBa. O mpobieMax, CBSI3aHHBIX ¢ MpocThiMH Yuciaamu. JI.D. Marawmmkuid. I1.JI.
UYeopmes. H.W. JlobaueBckuii. B.Sl. bynskosckuii. A.H. Konmvoropos. Eskinug. @. Buer. I1. @epma. P.
Hexapt. H. Tapranes. JI. Kapgano. H. A6ens. b. ITackans. JI. TTuzanckuii. K. I'ayce. I'. KanTop. JI.
Oiinep. 10.B. Matuscesuu. XK.JI.®. beprpan. [Tudarop. D. besy.

BeposiTHOCTH M CTATHCTHKA.

[IpencraBienue JaHHBIX B BUJIE€ TaOIUL, UarpaMm, rpaukoB, MHTEpIpETalus JaHHbIX. UTeHue
Y TIOCTPOCHHUE Ta0JIHUII, TUarpaMM, rpa(uKoB 1O PeaTbHBIM JaHHBIM.

OmnwucarenbHasi CTATUCTHKA: CpeHee apuMeTHIECKoe, MeInana, pa3Max, HauboJbIIee U
HauMeHblllee 3HauYeHUs1 Habopa YMCIOBBIX NaHHbIX. [I[puMeps! ciiydaiiHol n3MeHunBOCTU. M3Mepenue
pacceuBaHMs JaHHBIX. Jlucnepcust U CTaHapTHOE OTKIOHEHHWE YHUCIIOBBIX HA0OpoB. J(narpamma
paccerBaHUsl.

MHoxecTBO, OAMHOXKeCTBO. Onepary HajJ MHOXKECTBaMU: 00bEJMHEHNUE, [TepeceueHue,
nononHeHne. CBOMCTBA onepalyii HaJl MHO)KECTBAMU: [IEPEMECTUTENBHOE, COYETATENBHOE,
pacnpenenuTenbHoe, BKIoYeHue. ['paduyeckoe mpecTaBIeHue MHOKECTB.

I'pad, BepmuHa, pedbpo. Crenenpb BepimuHbl. Yncno pédep u cymMmmapHasi CTETICHb BEPIIIHH.
[IpencraBnenue o cesizHocTH rpada. Lenu u uukiel. [Tytu B rpadax. O6xox rpada (3inepoB myTh).
[Ipencrasnenue o0 opuentrupoBanHoM rpade. JepeBo. CBoiicTBa AepeBa: € AMHCTBEHHOCTh MYTH,
CYIIECTBOBAHHE BUCSUEH BEpIINHBI, CBSA3b MEXKIY YHUCIOM BEpIIUH U yrcioM pedep. [IpaBuio
YMHOXCHHS.

CrnyualtHblii SKCTIEpUMEHT (OTBIT) U ciiydaiiHoe coObiTue. BeposTHOCTh U yacToTa. Ponb
MaJIOBEPOSITHBIX M MPAKTUUYECKH TOCTOBEPHBIX COOBITUH B MPHpOJIe U B o011ecTBe. MOHETa U UrpajibHas
KOCTb B TEOPHH BEPOSITHOCTEH. DJIeMEHTapHbIe COOBITUS CIIydailHOTo onbiTa. CiyyaiiHble COOBITHS.
Crnyyaitnsiii BbIOOp. CBsI3b MEX1y MaJOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMH COOBITUSIMU B
npupoze, oduiecTse U Hayke. BeposiTHocTH coOBbITUI. OTBITEL ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObiTusMHU. [TpoTuBonONIOX)KHBIE cCOOBITHS. [Inarpamma Ditniepa. O0beIMHEHUE U ITepeceueHUue COOBITU.
HecoBmecTHbie coObiTusi. DopMyra cI0kKeHUs U IPABUIIO YMHOKEHUS BEPOSITHOCTEH. Y CIIOBHAs
BeposATHOCTH. HezaBucumele coObiTus. [IpencraBienne ciay4aifHOro SKCliepuMEHTa B BUJIE JepeBa.

Pemenue 3a1a4 Ha nepeuncienue koMouHanuii. KomOnHaTOpHOE MPaBUIO YMHOKEHHUS.
IlepecranoBku. @axTopuan. Coueranus u uucio coueranuil. TpeyronbHuk [lackans.

I'eomeTpuyeckas BEpOSTHOCTb.

Pemienue 3a1ad Ha HaXOXKJEHUE BEPOSITHOCTEN B onbiTax. McnbiTanus. Ycnex u Heynaya. Cepust
HCIIBITaHUM 10 nepBoro ycnexa. Mcnbrtanus beprymm.

CrnyuaiiHas BeJIMUMHA U paclpeziesieHue BeposiTHocTed. MaTtemMaTndeckoe 0XkUJJaHue U
nucnepcust ciydaiHoi BennuuHbl. [loHaTue o 3akoHe 60abmux uncen. M3mepenue BeposiTHOCTEH C
IIOMOUIBIO YACTOT.



COJAEPKAHUE YYEBHOT'O KYPCA ('EOMETPHA)
7 kaacc (68 yacoB B roa)
IIpocreiimme reomerpuyeckue Gurypbl
Touxka, npamasi. Otpe3ok, ayd. Yron. Bunbl yrioB. CMexHble U BEpTUKaJIbHbIE YIibl. buccekrpuca
yria.
[lepecekaromuecs u napauienabHele npsamele. Ilepnenaukynspasie npsmslie. [IpusHaku napamieabHOCTH
npsiMbix. CBOMCTBA NapajuIeNbHbIX IPsIMbIX. [lepneHuKyisap 1 HakKJIOHHAs K IPSIMOM.
HN3mepenne reomeTpu4ecKux BeJTHYMH
JlnnHa orpeska. PaccrosiHue Mexny AByms TOukamu. PaccTosHue OT TOYKM 10 mpsAMoi. PaccrosHue
MEXy apajuIeIbHBIMU IPSIMBIMU.
IlepumeTp MHOTOYTOJIBHHKA.
JinHa OKpyKXHOCTH. [[n1Ha Tyru OKpy>KHOCTH.
I'pangycHas mepa yria. BenuunHa BucaHHOTO yria.
MHoroyrojbHuKH
Tpeyronbauku. Buasl TpeyronsHukoB. Meanana, buccekTpuca, BbICOTa, CPEIHSS JTUHUS TPEYrOJIbHUKA.
[TpusHaku paBeHCTBa TpeyroibHUKOB. (CBONCTBA M MPU3HAKU PABHOOEIPEHHOIO TPEYroJbHUKA.
CepenuHHBIN nepneHaAuKynsp orpe3ka. Cymma yrioB TpeyroiabHUKa. BHelIHUE yriibl TpeyrojabHUKA.
HepasenctBo TpeyronbHuka. COOTHOLIEHHUS MEKIY CTOPOHAMHU U YIJIAMH TPEYTOJIbHUKA.
Oxpy:xHOCTBb N KpYr. 'eoMeTpHYecKue MOCTPOCHUS
OKpy’>KHOCTb U KpyT. DJIEMEHTBI OKPYKHOCTH U Kpyra. LleHTpanbHble 1 BnucanHble yribl. KacarenbHas
K OKPY)KHOCTM U €€ CBOWcTBa. B3anMHOe pacnonoxeHue NpsMOd M OKpYKHOCTH. OnucaHHas u
BIIUCAHHAs OKPY)KHOCTH TpeyrojpHuKa. ['eomerpuueckoe wmecro Ttouek (I'MT). Cepeaunnblit
MEPIICHIUKYIISP OTpe3Ka U ouccekrpuca yriia kak [MT.
['eomeTpryeckue MOCTpoeHUs LUPKYJIEM U JUHEHKo. OCHOBHBIE 33/1a4M HAa IOCTPOEHHUE: TIOCTPOEHUE
yria, paBHOTO JAHHOMY, ITOCTPOEHHME CEPEIMHHOrO MEepPHEHAMKYJSpa JTaHHOTO OTpe3Ka, MOCTPOCHUE
IPSIMOH, MPOXOALIEH Yepe3 NaHHYI0 TOUYKY M NEPIEHIUKYJISIPHOW NAaHHOW NPAMOM, IOCTPOECHHE
OuccexTpuchl naHHoro yria. IloctpoeHue TpeyrojabHHMKa MO 3aJaHHbIM 3nemeHTaM. Meron I'MT B
3a/1a4ax Ha MOCTPOEHHUE.
8 kiacc (68 yacos B ron)
MHoroyrojbHuKH
UYersipéxyronpuuku. [lapannenorpamm. CBoiicTBa M mpu3Haku mnapauiesorpamma. lIpsMoyroibHUK,
poMmO, KBazapaT, MX cBoiicTBa M mpu3Haku. Tpameuus. CpenHsis JUHHUS Tpameuud U e€ CBOWCTBA.
MHoroyroiapHuKd. Bbinykiible MHOroyroiabHukd. CymMMa yIJoB BBIIYKJIOTO MHOTOYTOJbHUKA.
[TpaBunbHble MHOTOyrosbHUKU. Teopema Iludaropa. Ilogo6usie TpeyronbHuku. IlpusHaku nmomo6us
TPEeyroJpHUKOB. TOUKHM TiepeceueHHsl MenuaH, OWUCCEKTPUC, BBICOT TPEYroJbHHUKA, CEPEAMHHBIX
HEePIEHIUKYIIIPOB CTOPOH TpeyroibHUKa. CBOMCTBO OMCCEKTpUCHl TpeyroibHuka. Teopema Paineca.
MeTtpuueckrue COOTHOIIEHUSI B IPSIMOYTOJIBHOM TpeyrosibHUKe. CHHYC, KOCUHYC, TAHT€HC, KOTAaHTEHC
OCTpOTO yTia NPsIMOYTOJIBHOIO TpeyrojibHUKa U yriioB oT 0 no 180. @opmyisl, CBA3BIBAIOIINE CUHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC OJHOT0 U TOTO XK€ yIa.
Oxpy:xHOCTH M KpYr. ['eomeTpuyeckue nocrpoeHust
Bricannbie u onucaHHbIE YETHIPEXYTOJIBHUKH, UX CBOWCTBA M MpHU3HAKU. BrimcaHHbIE W ONUCaHHBIE
MHOTOYTOJIbHUKH.
HN3mepenne reoMmeTpu4ecKux BeJTHYHH
JlnnHa otpeska. PaccTosiHre Mexay IByMsl TOUKaMH. PaccTossHME OT TOUKH 10 MPSAMOIA.
[TonaTus TUIOIIAAM MHOTOYrojbHMKA. PaBHOBenukue ¢urypsl. Haxokaenue miomaay Ksaaparta,
IPSIMOYTOJIbHHKA, NTapajljiesiorpaMmma, TpeyrojabHUKa, TPaleuu.



[TonsTre momaau kpyra. [Tnomans cekropa. OTHOIIEHNE TIIOMAAEH TOT00HBIX (HUTYP.

9 kJjacc (68 yacoB B roja)

MHOroyroJibHUKHu

Pewenne TpeyrosbHUKOB. Teopema CHHYCOB U TeOpeMa KOCUHYCOB.

JlekapToOBble KOOPAMHATHI HA MJIOCKOCTH

dopmyna pacCTOSIHUS MEXKIY ABYyMsI TOUkaMu. KoopauHaThl cepelrHbl OTpe3Ka. YpaBHEHUE (UTYPEHIL.
YpaBHEHUS OKPY)KHOCTH U MPSAMON. YTIIOBOH KO3(D(DULIUEHT IPSIMOIA.

BekTops!

[Tonstue BexTopa. Moayns (nuHa) Bektopa. PaBable BekTopbl. Komuneapusie BekTopsl. KoopauHathl
BekTOopa. ClO)K€HHE M BBIYMTAHUE BEKTOPOB. YMHOXXEHHE BekTopa Ha uyucio. CkamsapHoe
Ipou3BeJIeHne BEKTOpoB. KocuHyC yriia Mexy IByMsl BEKTOpaMH.

I'eomeTpuyeckne nmpeodpazoBaHus

[Tonstne o mpeodpazoBanuu Qurypsl. [Bmkenue ¢urypbl. Bugpl nBmxeHUsGUTYphI: MapaienbHbIH
MIEPEHOC, OCeBasi CUMMETpHUS, I[CHTpPAJbHAsS CHMMETpHs, NoBOpoT. PaBHble (urypsl. ['omorerus.
[Tomobue duryp.

DJ1eMeHTBhI JJIOTUKH

Ornpenenenne. AKCUOMBI U Teopembl. JlokazarenbcTBO. Jloka3zaTeiabCcTBO OT MPOTHBHOTO. Teopema,
oOpatHast naHHOW. HeoOxoaumoe u JocTaTouHOE YCIOBUS. YTNOTpeOIeHHEe JIOTHUECKUX CBSI30K ecil...,
mo ..., mo2od u MmoJjbKo moz2od.

I'eomeTpusi B HCTOPHYECKOM Pa3BUTHU

N3 ucropuu reomerpun, «Hauvana» Esknuna. Mcropus nsaroro nocrynara EBkinna. Tpuronomerpus —
Hayka 00 M3MEPEeHUU TPEYroJbHUKOB. [loCTpocHME MPaBHILHBIX MHOTOYTOJHHUKOB. Kak 3apoauiach
ujesi KOOpIMHaT.

H.N. Jlo6auesckuii. JI. Ditnep. danec. [udarop



TemaTHyeckoe MIIAHNPOBaAHHUE.

MaremaTuka 7 kJjacc.

(5 yacoB B Henenio, Bcero 170 yacon)

No\n | HammenoBanue pa3aena Yacsl XapakrepucTuka BocnurareabHblii
U TeM yueOHOr OCHOBHBIX BH/JI0B NMOTEHIUAJ YPOKA
0 Y4eOHO 1esiTeJIbHOCTH
BpeMeHH
I'naesa 1

JIuHeiiHOe ypaBHeHHE
¢ OIHO# mepeMeHHOM

Beenenue B anredpy 3
JluneitHoe ypaBHEHHE C 5
OJIHOM MepeMeHHOMN

Pemenue 3amau c 5
MIOMOIIBIO YpaBHEHUN
IToBTOpEeHUE 1
Y CUCTeMAaTH3aIHs

yueOHOro Marepuasa
KoHnTtposbHas pabora Ne 1

1

Pacnosnasams uncnobie
BBIPAKEHUSI U BBIPAXKEHUS
C IEpEMEHHBIMU,
JMHEHHbIE YPaBHEHUS.
[IpuBOUTE IPUMEPHI
BBIPAXKEHUM C
HePEMEHHBIMU, TUHEUHBIX
ypaBHeHui. CoCTaBIATh
BBIpaXCHHE

C IEPEMEHHBIMHU 110
YCIIOBUIO 33JIa4H.
BrimonHsaTe
npeoOpazoBaHUs
BBIPAXCHUI: IPUBOINUTH
moJ0OHBIE CllaracMele,
PacKphIBaTh CKOOKHU.
Haxonute 3Hauenne
BBIPAXECHUS C
MEPEMEHHBIMH NPU
3aJIaHHBIX 3HAYECHUSX
MIEPEMEHHBIX.
Knaccudunuponatsb
anre0panvecKue
BbIpaxkeHHs1. ONUCHIBaThH
L[eJIble BBIPAKEHHUS.
Dopmynuposamu
OTpeJIETICHUE JIMHENHOTO
ypaBHeHus. Pemarp
JMHENHOE YPAaBHECHHE B
o01eM BHIE.
HNHuTtepnpeTupoBath
YPaBHEHHUE KaK
MaTeMaTHYeCKyI0 MOJIENb
peaJIbHOM CUTYalLUH.
OnuceiBath cxeMy
pelIeHNs TEKCTOBOM
3a/1a4u, TPUMEHSATH €€ 1A
pelieHus 3a1a4

Llobyoicoenue
obyuarowuxcs
cobndams Ha
VpoKe
obwenpunamvie
HOPMbl NOBEOCHUS,
npasuia 0oueHus
co cmapuumu
(nedazocuyeckumu
pabomuuxamu) u
CEePCMHUKAMU
(oOyuarowumucs),
NPUHYUNDBL Y4EOHOU

OUCUUNTUHBL U
CaAMOOP2AHU3AUUU,

npusieyeHue
BHUMAHUS
obyuarowuxcs K

UEHHOCMHOMY
acnekmy

u3yyaemvlx Ha
VDOKax s61eHUl,

OP2AHUBAUUS UX
pabomul ¢
NnoaAY4aemou Ha
VYPOKE COYUAILHO
BHAYUMOUL

ungopmayueli

JMUHUWUUPOBAHUE ee
0bcycoenus,
6bICKA3bIBAHUS
obyuarowuUMUCs
Cc60€20 MHEHUS NO
ee nogooy,
8bIPAOOMKU C80€20
K _Hell OMHOULeHUS.




I'naea 2
Ilesbie BbIpasKeHU s

ToXnecTBEHHO paBHbIE
BbIpakeHMs. ToxaecTra

2

CrermneHb ¢ HaTypaJIbHBIM
110Ka3aTesleM

CBoiicTBa CTENEHH C
HaTypaJbHbIM
IoKasarejieM

OIHOYIEHBI

MHuorouseHsl

CrnokeHne U BEIYUTaHHE
MHOT'O4JICHOB

W= | DN

KonTponbnas padorta No
2

YMHOXEHHE OJJHOUJIEHA
Ha MHOI'OYJICH

YMHOXXEeHHE MHOTO4JIeHa
Ha MHOI'OYJICH

Paznoxxenue
MHOT'OWIEHOB Ha
MHOXHTENH. BeiHecenne
00111€eT0 MHOKUTEIS 3a
CKOOKH

Paznoxenue
MHOI'OWIEHOB Ha
MHOKHTENIH. MeTox
TPYIIIUPOBKH

KonrtponsHas pabora Ne
3

IIpousseneHue pasHOCTH
U CYMMBI JIBYX
BBIPAKCHUI

Pa3HocTh KBaspaTOB IBYX
BBIPAKCHUI

KBagpar cymmsbl
U KBaJpaT pa3HOCTHU ABYX
BBIPA)KCHUI

[TpeoGpa3oBanue
MHOTOYJIEHa B KBaApaT
CYMMBI WJIM Pa3HOCTU
JIBYX BBIpaKCHUHI

KonrponsHas pabora Ne
4

CymMma u pa3HOCTh KyOOB
JIBYX BBIpaQKEHUHI

IIpumeHeHne pa3nuIHbIX
CHOCO00B Pa3IOKEHHUS
MHOTOYJIEHa Ha
MHO>KHTEIHN

[ToBTOpEHME
Hu cucreMarni3anus

Dopmynuposamo:
onpeoeneHus:
TO>K/IECTBEHHO PAaBHBIX
BBIPa)KCHUH, TOXKICCTBA,
CTEIIEHU C HATypaJIbHbIM
[I0Ka3aTejIeM, OJTHOUIEHA,
CTaHJApTHOI'O BUJA
OJIHOYJICHA,
kod(durmenta
OJIHOYJIEHA, CTEIIEHU
OJIHOWIEHA, MHOI'OUJICHA,
CTENIEHU MHOTOYJICHA;
ce80licmea: CTENeHN

C HaTypaJbHbIM
NOKa3aTesieM, 3HaKa
CTEIEHH;

npasuna: 10Ka3aTelbcTBa
TOKJECTB, YMHOKEHUS
OJIHOWIEHA Ha MHOT'OUJIEH,
YMHOXEHUS
MHOTOUJIEHOB.
/Jlokazvléams CBOMCTBA
CTEINEHU C HATypaJIbHbIM
nokasaresneM. 3aluchiBaTh
¥ JI0Ka3bIBaTh ()OPMYIIbI:
MIPOU3BEACHUS CYMMBI U
pa3HOCTH JBYX
BBIPa)KCHUH, Pa3HOCTH
KBaJIpaToB ABYX
BBIPAYKEHUI, KBaJpaTa
CYMMBI 1 KBajpara
Pa3HOCTH JBYX
BBIPAXECHU, CyMMBI
KyOOB U pa3HOCTH KyOOB
JBYX BBIPaXCHUMU.
Buviuucnamo 3HaueHNE
BBIPAKCHUIN

C IepeMEHHBIMHU.
[IpuMeHATH CBOMCTBA
CTETeHHU IS
npeoOpa3oBaHUs
BbIpa)XCHMI. BRIMOIHATE
YMHOXEHHE OJHOWIEHOB U
BO3BEJIEHUE OJTHOUJICHA

B creneHs. [IpuBoanuts
OJTHOYJIEH K
CTaH/IapTHOMY BHU]Y.
3anuchIBaTh MHOTOWIEH B
CTaH/IapTHOM BUJIE,
ONpENENATh CTENEHb

Bxitouenue B ypok
AJIEMEHTOB,
KOTOpBIE TOMOTAIOT
nojJiepxaTh
MOTHBAIIHIO
o0yJaromuxcs K
MOJIYYEHUIO
3HAHUI,
HaJIaKUBAHUIO
MO3UTHUBHBIX
MEXKIIMYHOCTHBIX
OTHOUIEHU B
KJ1acce, MOMOTaroT
YCTaHOBJICHUIO
I00poXkKenaTeabHO
it atmocdepsl BO
BpeMsl YPOKa;
opeaHuzayus
weghcmesa

MOMUBUPOBAHHBIX
U 2PYOUPOBAHHBIX
obyuarowuxcs Hao
ux
HEYCnesarouumu
0OHOKIACCHUKAMU,

oanuie2o

obyuarowumcs
COUUATILHO

SHAYUMDbILL ONbLIMN
compdeuuecmea u
B3AUMHOU nomouwiu.




y4e0HOTO MaTepuaia

KontponsHast pabora Ne
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MHOTOYJICHA.
[IpeoOpa3oBrIBaTH
IIPOU3BEIEHUE OJTHOUJICHA
Y MHOTOYJICHA; CYMMBI,
Pa3HOCTH, IPOU3BEICHUS
JIByX MHOTOUJICHOB B
MHOTOYJIeH. BBIOMHATH
pas3nokeHue MHOTOWIECHA
Ha MHOXHUTEIN CII0COO0M
BBIHECEHHUSI 001LIET0
MHO>KUTEJS 38 CKOOKH,
CIOCOOOM TPYIITUPOBKH,
1o ¢popMynam
COKpAIEHHOTO
YMHOXEHHUS U C
IPUMEHEHHUEM
HECKOJIbKMX CIIOCO0O0B.
Hcnonws3oBarh ykazaHHbIE
npeoOpa3oBaHus B
IpoIiecce pemeHus
ypaBHEHUH,
JI0Ka3aTeIbCTBA
YTBEPKACHUM, pelIeHuUs
TEKCTOBBIX 3a7a4

I'naea 3
DOyHKIUHN

CBsi3u MEXTY
BeaMyuHaMu. OyHKIus

2

Croco0Orbl 3aaanust
byHKIIUHU

2

['paduk pyHkuMH

\®]

Jlunelinas QyHkus, eé
rpaduKu cBOWCTBa

IToBTOpeHue
U CUCTeMaTH3aIUs
y4yeOHOro MaTepuaia

IIpugooums npuMepsl
3aBHCUMOCTEHN MeXIy
BeMYMHAMU. Pa3nnyarp
Cpeau 3aBUCUMOCTEN
(yHKIIMOHATIEHBIE
3aBHCHUMOCTH.
Onucwvieams NOHAMUS:
3aBUCUMOM U
HE3aBUCHUMOM
HepEeMEHHBIX, PYHKIUH,
aprymenTa (QyHKIUU;
CocoO0BbI 3aaHus
GbyHKIUH.
dopMynpoBaTh
ompeieseHus: 001acTu
orpeiesieHus] PyHKIUH,
o0jacTu 3HaUeHU
¢dbyHKIMY, rpaduka
byHKIIMY, THHEWHHON
GbyHKIMH, TpIMON
MPONIOPIIMOHAITLHOCTH.
Buruucnams 3naueHne
(byHKIMH TI0 33 TAHHOMY
3HAYEHUIO apTyMEHTA.
CocTaBisaTh TaOIUIIBI
3HaYeHUH PYHKIUH.

Hcnonvzosanue
BOCITMTATEIbHBIX
BO3MOXKHOCTEH
coJiep>KaHus
yueOHOro
npeaMeTa yepes
JIEMOHCTPAIIHIO
oOyJaromumcst
IPUMEPOB
OTBETCTBEHHOT'O
MTOBEICHUS,
POOJIEMHBIX
CUTYyalHil s
oOcyxaeHus B
Kjacce




Crpowuts rpaduk
¢byHKINH, 3a1aHHON
tabnuaHo. 1o rpaduky
(YHKIIUY, SIBIISFOIICHCS
MO/JIEJIbIO PEATLHOTO
mporecca, OnpeaesaTh
XapaKTEPUCTUKHU 3TOTO
nporiecca. CTpOUTH
rpaduk TUHEHHOMN
(GyHKINU ¥ IPSIMOI
IPONOPIUOHATILHOCTH.
OrnuceIBaTh CBOMCTBA
9TUX QYHKITUN

I'naea 4
CucreMbl JJUHEHHBIX
YPaBHEHUIi ¢ AByMs

nepeMeHHbIMH
VYpaBHeHuUs ¢ AByMs 2 YcranoBnenue
IIepEMEHHBIMU IIpugooums npumepol: JIOBEPUTEIBHBIX
JIuHeitHoe ypaBHEHUE C 3 YPaBHEHHUS C IByMs OTHOUIEHUN MEXIY
JBYMsI IEPEMEHHBIMU U NEPEMEHHBIMU; NeJaroru4eckum
ero rpaguk JIMHEHHOTO YPAaBHEHMS C pabOTHUKOM U €ro
Cucremsbl ypaBHEHUH ¢ 3 JBYMsI [IEPEMEHHBIMU; oOyuaronumucs,
JBYMSI TIEPEMEHHBIMHU. CHUCTEMBI JIBYX JIMHEHUHBIX | CITIOCOOCTBYIOIIUX
I'paduueckuit meton YpaBHEHUH C ABYMsI MO3UTUBHOMY
peIIeHUs] CUCTEMBI IBYX NePEMEHHBIMH; PEAJIbHBIX | BOCIIPHUSATHIO
JIMHEWHBIX YPaBHEHUH C MPOIIECCOB, /U KOTOPBIX | O0y4YaroUUMUCS
JIBYMSI IEPEMEHHBIMHU YpaBHEHHE C ABYMS TpeboBaHUM U
Pemenue cucreM 2 NEepEMEHHBIMU HIIN pocko
JMHEWHBIX YpaBHEHUHN CHUCTEMa YPaBHEHHI C Mearoru4eckoro
METOJOM IMOJCTAaHOBKH JABYMSI IEPEMEHHBIMHU paboTHMUKa,
Pemmenue cucrem 3 SIBIIAFOTCSL IPUBJICYCHUIO UX
JIMHEHHBIX ypaBHEHHH MaTeMaTUYECKUMHU BHUMAaHMUS K
METOJIOM CIOXKCHUS MOACIAMU. 06CY)I(213€MOI71 Ha
Permenue 3a1a4 ¢ 4 Ornpenenars, ABISIETCS JIM | YPOKE
TOMOIIBIO CHCTEM rapa Yyuces peneHuemM uHpopmanuu,
JMHEHHBIX YPaBHEHUH JTAHHOTO YPaBHEHHS C AKTHBU3ALMH UX
TToBTOpEHHE 1 JIBYMSI TIEPEMEHHBIMHU. MTO3HABATEJIbHOMN
Dopmynuposamy: JeATETbHOCTH

U CUCTeMaTH3aIUs
y4yeOHOro MaTepuaa

KonTponbhas pabora Ne
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onpeoeneHus: perieHus
YPaBHEHUS C ABYMs
MIEPEMEHHBIMH; UTO
3HAUUT PELIUTH
ypaBHEHUE C IByMS
NepEeMEHHBIMH; rpaduka
yYpaBHEHUS C ABYMS
IIEPEMEHHBIMY;
JMHENHOTO YPAaBHEHHS C
JBYMsI IEPEMEHHBIMU;
pELIeHUs CUCTEMBI
YPaBHEHUU C ABYMs
[IE€PEMEHHBIMU;
€6801licmea YpPaBHEHUH C




JBYMs TIEPEMEHHBIMHU.
Onucvieams: CBOWCTBA
rpaduka TUHEHHOTO
ypaBHEHUS B 3aBUCUMOCTHU
OT 3HAYECHUI
KOX(PHUIIHEHTOB,
rpauIecKuii METO/
pelIeHUsI CUCTEMBI IBYX
YpaBHEHUH C IBYMS
MepEMEHHBIMU, METO/T
MOJICTAHOBKHU M METO]1
CJIOKEHMS JUIsl pELICHUS]
CUCTEMBbI JIBYX JIMHEHHBIX
YPaBHEHUU C ABYMs
epPEeMEHHBIMH.
Cmpoumuw rpaduk
JMHEHHOTO ypaBHEHUS C
JIBYMSI TIEPEMEHHBIMHU.
Pemats cucteMsl 1ByX
JIMHEHHBIX YpaBHEHUN

C IBYMs IEPEMEHHBIMH.
Pewams TexcToBBIE
3a/1a4M, B KOTOPBIX
CUCTEMA JABYX JIMHEHHBIX
YpaBHEHUH C IBYMs
MePEMEHHBIMU SIBIISIETCSA
MaTeMaTUYECKON
MOJIETIBIO PEATILHOTO
npouecca, u
WHTEPIIPETUPOBATH
pe3ynbTaT peuieHus
CUCTEMBbI

IloBTOpEeHHUE M cucTeMAaTH3alus Y4eOHOr0 MaTepuaJia

VYrpaxuHenus i 4 dopMHpOBaHUE Y

IIOBTOpPEHMS Kypca 7 ydanmxcs

KJj1acca WHTEJUIEKTyAJIbHON

HTorosast KOHTPOJIbHAS 1 YECTHOCTH U

pabora mo anredpe 00BEKTUBHOCTH,
CIOCOOHOCTH K
MIPEO0I0JICHUIO
MBICIIUTENIBHBIX
CTEPEOTHIIOB,
BBITEKAIOIINX U3
OOBIZIEHHOTO OITBITA

I'naga 1
IIpocreiimme

reoMerpuyeckue QGUrypsl

M UX CBOHCTBA

TouKH U npsiMbIe 2
OTpe30K U ero JuIMHa 3
JIyu. Yron. U3mepenue 3

YIJIOB

IIpusooums puMepbl
TeOMeTpUUYeCKuX (puryp.
Onucvleams TOUKY,

MPSIMYIO, OTPE30K, JIy4,

Bxirouenue B ypok
3JIEMEHTOB,
KOTOPBIE TOMOTAIOT
oJ/IepkKaTh




CMexHbBIE U
BEPTUKAJIbHBIC YTJIIbI

[lepnenaukynspHbie
psIMbIE

AKCHOMEI

[ToBTOpeHnue n
cucreMaTu3anus
y4eOHOro MaTepuasa

Kontponbnas padora No
1

YTOIL

Dopmynruposams:
onpeoenenus. paBHbIX
OTPE3KOB, CEPEIUHBI
OTpe3Ka, pacCTOSTHUSA
MEXY IBYMsI TOUKAMH,
JOTIOJIHUTEIIbHBIX JIy4YeH,
Ppa3BEPHYTOTO yIIIa,
PaBHBIX YIJIOB,
OMCCEKTPUCHI yIIIa,
CMEKHBIX U
BEPTUKAJIbHBIX YIJIOB,
IIEPECEKAIOIINXCS
HPSIMBIX,
NEPIIECHIUKYIIIPHBIX
IpPSIMBIX,
NEPIECHIUKYJIIAPa,
HAKJIOHHOM, pacCTOSTHUSA
OT TOYKH JI0 NIPSIMOY;
C6801iCmea: PacTONOKECHUS
TOYEK Ha MPSIMOi,
U3MEPEHUS OTPE3KOB U
YIJI0B, CMEXHBIX U
BEPTUKAJIbHBIX YIJIOB,
NEPIIECHIUKYIIIPHBIX
IPSIMBIX; OCHOBHOE
CBOMCTBO IPSIMOM.
Knaccugpuyuposamo
YTJIBI.

loxazvieams: TEOPEMBI O
NIEPECEKAIOINXCS
MPSIMBIX, O CBOMCTBAx
CMEXKHBIX U
BEPTUKAIbHBIX YIJIOB, O
€IMHCTBEHHOCTH IPSIMOH,
NEPIEHIUKYJIPHON
JAaHHOM (CITydaid, Koraa
TOUKA JIE)KUT Ha TaHHOU
MPSIMOHA).

Haxooume nnuny
OTpe3Ka, rpaJyCHYI0 Mepy
yrila, UCIIOJIb3ys CBOMCTBA
HUX U3MEPEHHUI.
H306pasxcams ¢ TOMOIIBIO
YEPTEKHBIX
MHCTPYMEHTOB
reoMeTpuyeckre QUrypbl:
OTpE30K, JIy4, yrod,
CME)KHBIE U BEpTHKaJIbHbIE
yIJIbl, IEPIEHAUKYIISIPHBIE
IpsIMBIE, OTPE3KH U JIYYH.
Tlosichsamae, 9TO TaKkoe
aKCHOMa, ONPEJEIICHNUE.

MOTHBAITUIO
o0yJaromuxcs K
MOTY4YEHHIO
3HAHUI,
HaJIa)KUBAHUIO
IMO3UTHBHBIX
MEKITMIHOCTHBIX
OTHOIIICHUH B
Kjacce




Pewams 3amaun Ha
BBIUHCJICHHUC U
JI0Ka3aTeJIbCTBO, MTPOBOJIS

HE0OX0TUMBIC

JI0OKa3aTeJIbHbIC

pacCyKJICHHs

I'naea 2
TpeyrojJbHuKu

PaBHbIE TPEYTOJIBLHUKH. 2 Onucwvieams CMBICH Hcnonvzosanue
BricoTa, Mmennana, MOHSATHSI «PABHbBIC BOCTIMTATEIHHBIX
OuccekTpuca ¢dburype. [IpuBoauTh BO3MOKHOCTEH
TPEYroJIbHUKA MPUMEPHI PaBHBIX QUTYpP. | COIEpKaHUs
[TepBerit 1 BTOpOI 5 H300pasxcame M HAXOAUTH | yueOHOTO
MIPU3HAKU PABEHCTBA Ha pUCYHKax npeaMeTa uepes
TPEYrOJIbHUKOB PaBHOCTOPOHHHE, JIEMOHCTPALHIO
PaBHOOCIpEHHBIN 4 paBHOOEIPEHHEIE, oOyyJaromuMmces
TPEYTOJbHUK U €r0 IPsIMOYTOJIbHBIE, IPUMEPOB
CBOMCTBA OCTpPOYTOJIbHBIE, OTBETCTBEHHOT'O
[TpusHaku 2 TYHOYTOJIbHBIE MTOBEJICHUS,
PaBHOOEIPEHHOIO TPEYTOJIbHUKU U UX IPOOJIEMHBIX
TPEYroJbHUKA 2JICMEHTHI. CUTyalui Ass
TpeTI/Iﬁ MpU3HAK 2 K/ldCCM@ML;upOGCZI’I’Ib O6CY)KZICHI/I$[ B
paBeHCcTBa TPEYTOJIbHUKH 110 KJ1acce
TPEYTOJILHUKOB CTOpPOHaM U yrijiaM.
TeopeMmbl 1 Dopmyruposans:
[ToBTOpEHUE U 1 onpeoenenus:
cUucTeMaTu3anus OCTPOYT'0JIBHOTO,
y4eOHOro MaTepuasa TYIMOYTOJIBHOTO,
KontponsHas pabora Ne 1 Ip;MOYTOJIBLHOT O,
2 paBHOOEIPEHHOTO,

PaBHOCTOPOHHETO,

Pa3HOCTOPOHHETO

TPEYTOJIbHUKOB;

OMCCEKTPUCHI, BHICOTHI,
MeJMaHbl TPEYTOJIbHUKA;
PaBHBIX TPEYTOJIHLHUKOB;
CEepPEeIMHHOTO
MepIEeHIUKYISIpa OTPE3Ka;
repuMeTpa TpeyroabHUKa;
ceoucmea.
paBHOOEIPEHHOTO
TPEYrOJIbHHUKA,
CEepPEeIMHHOTO
TIepIEHIUKYISIpa OTpe3Ka,
OCHOBHOI'O CBOMCTBa
paBeHCTBa
TPEYrOJIbHUKOB;
NpU3HaKy. PaBeHCTBA
TPEYTOJIbHUKOB,
PaBHOOEAPEHHOTO
TPEYroJIbHUKA.
/loka3zvleams TEOPEMBI: O
€AMHCTBEHHOCTH IIPSIMOIA,




MEePIECHANKYISIPHOMN
JAaHHOM (ciydaid, Korga
TOYKA JICKHUT BHE JTaHHOM
MPsIMOM); TpU IIPU3HAKA
paBeHCTBa
TPEYrOJIbHUKOB; MPU3HAKU
PaBHOOEAPEHHOTO
TPEYroJIbHUKA; TEOPEMBI O
CBOMCTBAaxX CEPEAUHHOIO
MepHeHIUKYIsIpa,
PaBHOOEAPEHHOTO U
PaBHOCTOPOHHETO
TPEYTOJIbHUKOB.
Pasvsacname, 9TO Takoe
TeopeMa, ONUChIBATh
CTPYKTYPY T€OPEMBI.
OOBACHATH, KaKyIO
TEOPEMY Ha3bIBAIOT
0o0paTHO# TaHHOMU, B 4€M
3aKJIF0YaeTCS METO/
JIOKa3aTeJIbCTBA OT
npoTuBHOTO. [IpuBOANTH
MIPUMEPHI UCIIOJIb30BAHUS
3TOT0 METOAA.

Pemrats 3amaun Ha
BBIUKCIICHHUE U
JI0Ka3aTeIIbCTBO

I'naea 3
IapanjeabHbie npsavMbie. CyMMa YIJIOB TPEYroJbHUKA

[TapajutenpHbIe NpsMBbIE 1
IIpusnaku 2
NapaJuIeIbHOCTH MPSIMBIX
CaolicTBa napamieabHbIX 3
TIPSIMBIX

Cymma yrios 4
TPEYroJbHUKA

IIpssMOyTONIBHBIN 2
TPEYrOJIbHUK

CaoiicTBa 2
IIPSIMOYTOJIBHOTO

TPEYroJbHUKA

IToBTOpEHUE U 1
CUCTEeMaTU3alHs

y4eOHOro MaTepuasa

KonTponbhas padorta Ne
3

Pacnoznasams na
yepTekax napauiesibHble
MpsIMBIE.

N3006pakaTh ¢ HOMOILBIO
JIMHENKH U YTOJIbHUKA
napaJsenbHble IpsMbIe.
Onucvleams yTibl,
o0pa3oBaHHbIE IPU
MIepeCeUeHUH JIBYX
MPSIMBIX CEKYILEH.
Dopmynuposamy:
onpeoeneHus:
napajuieNbHbIX IPSIMBbIX,
paccTOsSHUS MEXIY
napauiebHbBIMU
MPSIMBIMH, BHEILIHETO yTiia
TPEYroJbHHKA,
THIIOTEHY3bI U KaTeTa;
ceoucmea. mapajlieIbHbIX
MPSIMBIX; YTJIOB,
00pa30BaHHBIX MPU
IepeceueHu
napauIeNbHbIX IPSIMbIX
CEKyLIEH; CYMMBI YJIOB

Co3nanue
ONaronpusATHBIX
YCHOBUU IS
npruoOpeTeHus
OTIBITa
CaMOCTOATEJILHOTO
npuoOpeTeHus
HOBBIX 3HAHUM,
MIPOBEICHUS
HAy4YHBIX
HCCIIEJOBAHMUH,
OTBITA MIPOEKTHOMN
JIeITEIIbHOCTH.




TPEYrOJIbHUKA; BHEIIHETO
yriia TpeYroJbHUKa;
COOTHOULIEHUHN MEXIY
CTOpPOHAMHU U yriaMu
TPEYrOJIbHUKA;
IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA; OCHOBHOE
CBOMCTBO IapaJIJICIIbHBIX
NPSIMBIX;

NPUZHAKU.
NapajyIeIbHOCTH NPAMBIX,
paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
Jlokaszvleams.: TEOPEMBI O
CBOMCTBAax NapaJljIeIbHbIX
HPsIMBIX, O CYMME YIJIOB
TPEYTOJIbHUKA, O BHEIITHEM
yIiie TPEYroJbHHKA,
HEPaBEHCTBO
TPEYroJIbHUKA, TEOPEMBI O
CPaBHEHUHU CTOPOH U
YIJI0B TPEYTOJIbHUKA,
TEOPEMBI O CBOMCTBAX
IPSIMOYTOJIBHOT'O
TPEYrOJIbHUKA, IPU3HAKH
napajieIbHbIX MPSMBIX,
paBeHCTBa
NPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.

Pewamw 3amaun Ha
BBIYMCIICHUE U
JI0Ka3aTeJIbCTBO

TI'nasea 4

OKpy:KHOCTDb M KpYT.
'eomMeTpuuecKHe MOCTPOEHHS

I'eomeTpuyeckoe MecTo 2 lloschsamy, 4TO TaKoE [IpuBneuenue
ToueK. OKpY>KHOCTb U 3a7a4a Ha OCTPOCHUE; BHUMAaHHUS
Kpyr reOMETPUUYECKOE MECTO 00yJaromuxcst K
HekoTtopsie cBolicTBa 3 touek (I'MT). [IpuBouTh | IEHHOCTHOMY
OKpY>KHOCTH. npumepsl 'MT. acCIeKTy
Kacarenbnas Hzo6pasicams Ha HA3y4aeMbIX Ha
OKPY>KHOCTH PUCYHKaX OKPYKHOCTb M | YPOKax SIBJICHUH,
OnucaHHas ¥ BIUCAaHHAS 3 €€ DIIEMEHTHI; OpraHu3aus ux
OKPY>KHOCTH KacaTeJIbHYIO K paboTsI ¢
TPEYTroJIbHUKA OKPYKHOCTH; MOJy4aeMoOM Ha
3aja4yn Ha MOCTPOCHUE 3 OKPY>KHOCTb, BIIMCAHHYIO | YPOKE COLIMAIILHO
MeTo1 reOMETPUYECKHX 3 B TPEYT'OJIbHUK, U 3HAYUMOM
MECT TOYEK B 3ajauax Ha OKPYXKHOCTb, OMTMCAaHHYI0 | HHpOpMAIUeH
HOCTPOEHHE OKOJIO Hero. OnuceIBaTh ,AHULIMUPOBAHUE
KonTtponsHas padota Ne 1 B3aMMHOE PACIIOJIOKEHHE | €€ OOCYXKICHUS,
4 OKPY’KHOCTH Y IPSIMOM. BBICKA3bIBAHUS
Dopmynruposams. 00yJamuMucs




onpeoeneHus:
OKPY>KHOCTH, Kpyra, uxX
3JIEMEHTOB; KacaTeJIbHON
K OKPY>KHOCTHU;
OKPYXKHOCTH, ONTMCAaHHOU
OKOJIO TPEYrOJIbHUKA, U
OKPY’KHOCTH, BIICAHHOMN
B TPEYTOJIbHUK;
ceoticmea: CepeTuHHOTO
MEepIEHIUKYIISIpa KaK
I'MT; 6uccekTpucs yria
kak I'MT; xacaTennrHOM

K OKPYXKHOCTH; AMaMeTpa
U XOpIbl; TOUKHU
nepecedeHus CepeIMHHBIX
NEPIEHANKYIISIPOB CTOPOH
TPEYTrOJbHHUKA; TOUKU
nepeceueHust OMCCEKTPHC
YIJI0B TPEYrOJIbHUKA;
NpU3HAKU KacaTeJIbHOM.
Jlokaszvleams.: TEOPEMBI O
CEepPEeIMHHOM
NEPICHIUKYISAPE U
OucceKTpuce yria Kak
I'MT;

0 CBOMCTBaX KacaTeIIbHOM;
00 OKpY>XHOCTH,
BIUCAaHHOU

B TPEYTOJIbHUK,
ONMCAaHHOW OKOJIO
TPEYroJIbHUKA; IPU3HAKU
KacaTeJIbHOM.

Pewamws ocHOBHBIE
3a/1a4d Ha TTOCTPOCHUE:!
MOCTPOEHUE yTia, PaBHOTO
JTAHHOMY; TIOCTPOEHHE
CEePEeTMHHOTO
NEepHEeHANKYIIApa JaHHOTO
OTpe3Ka; MOCTPOCHUE
NPSIMOM, IPOXOIAILEN
4yepe3 JaHHYI0 TOUKY U
NepHeHIUKYISIPHON
JAHHOM NPSMOW;
MOCTPOEHHE OMCCEKTPUCHI
JTAHHOTO yTJIa;
MOCTPOEHUE
TPEYTOJIbHUKA IO IBYM
CTOPOHAM U yTI1y MEXKITY
HHUMH; 110 CTOPOHE U JBYM
MPUJIEKAIIUM K Heil
yriaam.

Pemate 3amaun Ha
MIOCTPOCHHE METOJIOM

CBOEr0 MHCHUS 110
ee MoBOAY,

BBIPAOOTKH CBOETO
K HEH OTHOIIICHHS.




I'MT.

Cmpoumb TpEYroJbHUK
1o TPEM CTOPOHAM.
Pewams 3amaun Ha
BBIUKCIICHHE,
JIOKa3aTeIbCTBO

U TIOCTPOEHHUE

O0o0HIEHNe

H CUCTeMaTHu3anus
3HAHHUH YYalluxcs

YnpaxxneHus s 3 dopmMupoBaHUe
IIOBTOPEHUS Kypea 7 YyBCTBa
KJlacca [0 TeOMETPUH OTBETCTBEHHOCTHU
HTorosast KOHTpOJIbHAS 1 3a pe3yJbTaT
pabota Ne 5 o y4eOHOro Tpyaa
reOMETPUHU
TemaTH4yeckoe MJIAHNPOBAHUE.
Marematuka 8
(5 yacoB B HexmeJ110, Bcero 170 yacoB)
Nm\n | HaumeHoBanue pa3niena Yacol XapakTrepucTHKa BocnurareabHbli
U TeM y4yeOHOr OCHOBHBIX BHJ0B NOTEHIHAJI YPOKA
0 yueOHOM 1esiTeJIbHOCTH
BpeMEeHH
I'nasa 1

PanmonaabHbIe BBIPAXKCHUA

PanmonansHblie 1pobu

2

OCHOBHOE CBOMCTBO
palMOHAIILHOU IpodH

3

CroxeHue 1 BbIYNTaHHUE
palMOHATBHBIX JIpo0eii ¢
OJIMHAKOBBIMU
3HaMCHaTCIIsIMU

CrokeHne 1 BIUNTAaHHE
palMOHANIBHBIX Apo0eit
C pa3HBIMU
3HAMEHATEIISIMU

KonTponsHas pabora Ne 1

—_—

YMHOXEHUE U JIeJIEHHE
paloHaIbHBIX IpOOeil.
Bossenenue
panuoHaibHON Apodu B
CTENECHb

ToxmecTBeHHEIE
npeoOpazoBaHus
parmoHATBHBIX
BBIPAKECHUI

KonTponbhast paborta Ne 2

PaBHOCHUIbHEBIC
YpaBHEHHUS.
PanuonanbHbIe

Pacnosnasamo nensie
paloHaIbHbIE
BBIpAXEHUS, TPOOHBIE
paloHaIbHbIE
BBIPAXXEHUSI, IPUBOIUTH
IIPUMEPBI TAKUX
BBIPAKCHU.
Dopmynuposamn.:
onpeoeneHus:
paloHaIbHOIO
BBIPAXEHUS, TOITYCTUMBIX
3HA4YEHU IEPEMEHHOMH,
TOXKJIECTBEHHO PaBHBIX
BBIPAXEHUI, TOXK/IECTBA,
PaBHOCUIIBHBIX
YPaBHEHUH,
PalMOHAIBHOTO
YPaBHEHHS, CTENIEHHU C
HYJIEBBIM ITOKA3aTENEM,
CTENEHU C LENBIM
OTPHULIATEIBHBIM
MIOKa3aTeseM,
CTaHJApPTHOTO BUAA
qucia, 00paTHOU
IIPONOPLNOHAIBHOCTH;

Lobyoscoenue
obyuarowuxcs
cobaodams Ha
ypoke
obwenpunsamoie
HOPMbl NOBEOCHUS,
npasuia 0ouenus
co cmapwumu
(nedazocuyeckumu
pabomuuxamu) u
CEepCMHUKAMU
(obyuarowumucs),
NPUHYUNDBL VYEOHOU

OUCYUNTUHDBL U
CamMoop2aHu3ayUL;

NpUGIeyeHue
BHUMAHUS
obvyawuxcs K

UEHHOCNIHOMY
acnekm

usyuaemulx Ha
VDOKAX SA6NeHUl,

opcaHUu3ayusA ux

pabomul ¢
noay4aemou Ha




ypaBHEHUs

CreneHsn ¢ 1EIBIM
OTPHUIATESIIEHBIM
roxkasarejieM

CBoiicTBa cTEIEHU
C LIEJIBIM ITOKa3aTeIeEM

OyHKIUA ueé

y==
X

rpaduk

Kontposbnas padota Ne 3

CB801iCMea: OCHOBHOE
CBOMCTBO PAallMOHAIBHON
JpoOH, CBOMCTBA CTEIIEHU
C LEeJIBIM MOKa3aTeseM,
ypaBHEHUH, QYHKIIH

9

k
y=-
n

npasuia: CIoKeHus,
BBIUUTAHUS, YMHOKEHUS,
JIEJICHUST PpoOeii,
BO3BeJICHUS 1poOu B
CTEIEHb; YCIOBHUE
paBeHCTBa IpoOHU HYJIIO.
Jloka3zvleamb CBOWMCTBA
CTETEeHH C LEIbIM
[I0KA3aTeJEeM.
Onucwvieamo
rpaduuecKuil METO
pelieHus ypaBHEeHU I

C OJIHOM IIEPEMEHHOM.
Ipumensims OCHOBHOE
CBOICTBO pallMOHAIbHON
JIpOOH IIJIs1 COKpAIICHUS
1 TIpeoOpa3oBaHUs
npobeii. [TpuBoauTh
JIpoOH K HOBOMY
(obmeMy) 3HAMEHATENIO.
Haxonuts cymmy,
Pa3HOCTh, IPOU3BECHUE
Y 9aCTHOE Ipo0ei.
BeimonusaTe
TOXIECTBEHHBIE
npeoOpazoBaHus
parMoHaTBHBIX
BBIPAKCHU.

Pewamv ypaBHeHus

C IIEPEMEHHOM B
3HaMeHaTese Apoou.
Ilpumensimo cBOWCTBA
CTETEHH C TETBIM
MOKa3aTeneM JIst
npeoOpa3oBaHUs
BBIPAKCHUM.
3anucvieampb yncna

B CTaH/JapTHOM BHJIE.
Buinoansms noctpoenue
U 4TeHue rpaduka

byHKIIUN
y=-=
n

YPOKe COuudilbHO

BHAYUMOU
urngopmayue,
UHUYUUPOBAHUE ee
o0bcycoenus,
6bICKA3bIBAHUS
00yuaroUWUMUCS
C60€20 MHEHUS NO
ee nogooy,
8bIPAOOMKU C80E20
K Heu

OMHOULCHUS




I'naea 2
KBanpatHbie KopHH.
JlelicTBUTEIbHbIE YU CJIA

®dynkuus y = x> u eé 3 Onucvigams: NOHATHE
rpaduk MHO’KECTBA, JIEMEHTA
KBagparusie kopHH. 3 MHO>KECTBA, CTIOCOOBI
Apudmernaeckuit 3a7laHUsl MHOYKECTB;
KBaJIpaTHBIA KOPEHb MHOECTBO HATYpaJbHBIX
MHOK€eCTBO U €ro 2 YU CeJl, MHOXECTBO LIEJIBIX
AJIEMEHTBI YHCEJ, MHOXKECTBO
ITogMHOXKECTBO. 2 palMOHAIBHBIX YKCEII,
Onepanuu Haj MHOECTBO
MHO>KE€CTBAMHU JIEHCTBUTEIIBHBIX YACEI U
YucaoBble MHOXKECTBA 2 CBA3U MCXKIY 3TUMU
CBoiicTBa 4 YU CJIOBBIMU
apI/Iq)MeTI/ILIeCKOFO MHOKECTBaMU; CBA3b
KBaJgpaTHOI'O0 KOPHI MCKOAY 0OECKOHEYHBIMU
ToKIeCTBEHHBIE 3 JIECATUYHBIMU APOOSIMU 1
npeoOpa3oBaHUs palOHAIbHBIMU,
BLIpa)KeHHfI, HppaguoOHaAJIbHBIMU
coJiepaKalmx qHucCJIaMu.
KBaJ[paTHbIE KOPHU Pacnosnasamo
palMoOHAIbHBIE U
OyHKIWs U ed 3 HppALMOHATILHBIE YHUCTIA.
y= \/; [IpuBoAUTE TPUMEPHI
rpaQuk PAlMOHAJIBHBIX YHCEN U
KonTponbnas padora Ne 4 1 UPPALMOHAIIBHBIX YUCEI.

3anucvieams ¢ TOMOIIHIO
dbopMmyn cBoiicTBa
JIEUCTBUU C
JCHCTBUTEIIbHBIMA
YHCIIAMH.
Dopmynuposamo:
onpeoeneHus:
KBaJIpaTHOTO KOPHS U3
qucia, apupMeTHIECKOro
KBaJIpaTHOTO KOPHS U3
qHcia, PaBHBIX
MHO>KECTB,
MOJTMHOKECTBA,
nepeceyeHusi MHOXKECTB,
00beAMHEHHUS MHOKECTB;
ceolicmea: GyHKUIUHU y =
x°, apu(h)METHIECKOTO
KBaJIpaTHOTO KOPHS,

byHKIIUN yo Jr

/Jloka3zvleamb CBOMCTBA
apu(pMETHYECKOTO
KBaJIpaTHOT'O KOPHSI.
Cmpoumbs Tpapuxu

= 2
(I)YHKLII/II/I =X"H
Y y=+x

Bxirouenue B ypok
3JIEMEHTOB,
KOTOpPbIE TOMOTAIOT
HNOJIIEPKATh
MOTHBAIIHIO
o0ydJaromuxcs K
MOJIYYSHUIO
3HAHWM,
HATAKUBAHUIO
MO3UTUBHBIX
MEXITMIHOCTHBIX
OTHONIECHUN B
KJIacce, IOMOraroT
YCTaHOBJICHHUIO
T00posKenaTeIbHO
i atMmocdepsl BO
BpEMsI YPOKa;
opeaHuzayus
wegcmea

MOMUBUDOBAHHBIX
U IPYOUPOBAHHBIX
obyuarowuxcs Hao
ux
HEeYCnesaruumu
0OHOKIACCHUKAMU,

oaroue2o
obyuarowumcs

coyualbHoO
BHAYUMbBLI ONbLIN

compVOHuqecmga u
B83AUMHOU nomowiu.




IIpuMeHATH nOHATHE
apu(pMETUYECKOTrO
KBaJIpaTHOI'O KOPHS JJIsl
BBIYMCJICHYS 3HAYCHUN
BBIPAKCHUM.

Ynpowamye BbIpaxeHus.
Pemate ypaBHEeHMS.
CpaBHUBATh 3HAYCHHUS
BBIPAKCHMI. BBINOIHATE
npeoOpa3oBaHue
BBIPAKECHUI C
IIPUMEHEHHUEM BBIHECECHUS
MHOJKUTEJSI U3-T10J 3HaKa
KOPHsI, BHECEHUE
MHOJKUTEJNS 110 3HaK
KOpPHsl. BbIoHATE
0CBOOOXKIEHHE OT
UPPaLMOHAIILHOCTHU B
3HaMeHarene Apoowu,
aHaJIN3 COOTHOILLIECHUN
MEX/1y YNCIOBBIMU
MHOKECTBAaMU M UX
AJIEMEHTaMU

I'naea 3
KBaapaTHble ypaBHeHUsI

KBagparusle ypaBHEHUSI.
Pemenne HemoIHbIX
KBaJPAaTHBIX YpaBHEHUU

3

dopMyiia KOpHEH
KBaJIPaTHOI'O YpaBHEHUS

Teopema Buera

KontposbHas pabora Ne 5

KBaznpaTHblil TpéxuiieH

Pemenne ypaBHenui,
KOTOpBIE CBOAATCA K
KBaIPAaTHBIM YPaBHEHUSIM

N[ [ = [

PanmonanbHbie
ypaBHEHUS Kak
MaTeMaTHYeCKUEe MOJICITH
peaTbHbIX CUTYaAllUI

KonTtponsHas padota Ne 6

Pacnosznasame n
MPUBOAUTH PUMEPHI
KBaJIpaTHBIX YPaBHEHHIA
pa3IMYHbIX BUJOB
(TIOTHBIX, HEMOHBIX,
MPUBEIEHHBIX),
KBaJPATHBIX TPEXUICHOB.
Onucvieams B 00111€EM
BU/JIE PELICHHUE HEOJIHBIX
KBaJPAaTHBIX YPaBHEHHM.
Dopmynuposamy:
onpeoenieHus: ypaBHEHUS
MEPBOW CTENEHH,
KBaJIpaTHOT'O YpaBHEHUS;
KBaJIpaTHOTO TPEXWJIEHA,
JTUCKPUMHUHAHTA
KBaJPaTHOTO YpPaBHEHUS
U KBaJIpaTHOTO
TpEXWIEHA, KOPHS
KBaJpaTHOI'O TPEXUIICHA;
OMKBaJIPaTHOTO
YpaBHEHUS,

ceoticmea KBalpaTHOTO
TpEXUIICHA;

meopemy Buera u
o0paTHyIo el TeopeMy.
3anucvisamo u

Ycra"oBneHue
JIOBEPHUTEIHHBIX
OTHOILICHUHA MEXTY
HeIarOrHYeCKUM
pabOTHUKOM U €ro
0o0ydJaronmmMucs,
CIOCOOCTBYIOIINX
MIO3UTHBHOMY
BOCTIPHUSTHIO
o0yJarouuMucs
TpeOoBaHUil U
pocko
He1arorunyeckoro
paboTHUKa,
MPUBJICYCHHUIO X
BHUMaHUS K
oOcyxaaemMoi Ha
ypOKe
uHpOpMaluy,
AKTUBH3AIH HX
MIO3HABATEIbHOM
JeSITeTbHOCTH




JIOKa3bIBaTh (POPMYITY
KOpHEH KBaJpaTHOIO
ypaBHeHus. Mccienosars
KOJIMYECTBO KOPHEU
KBaJIpaTHOI'O ypaBHEHUS
B 3aBHCHMOCTH OT 3HaKa
€ro IUCKpPUMHUHAHTA.
Lokazvieame meopembi:
Buera (npsimyto u
o0paTHy10), O
pa3I0KEHUH KBAJAPAaTHOTO
TpEXUIICHA Ha
MHOKHTEJIH, O CBOWCTBE
KBaJPaTHOI'O TPEXUJICHA
C OTpHULATEIbHBIM
JUCKPUMHUHAHTOM.
Onucvleams Ha IpUMeEpax
METO/] 3aMEHBI
MepEeMEHHOM 1151
pelIeHusl ypaBHEHUH.
Haxooums xopHU
KBaJPaTHBIX YPaBHEHUU
pa3IMYHBIX BUJOB.
IIpumenaATs TEOpEMY
Buera u o6patnyto eif
TeopeMy. BoInonHATh
pa3IoKEeHUE KBAaJPaTHOTO
TpEXWICHA Ha
MHOUTeNnH. Haxoauts
KOpPHHU ypaBHEHHI,
KOTOpBIE CBOASATCA K
KkBaspaTHbIM. COCTaBIATh
KBaJIpaTHbIC YPaBHEHUS U
YpaBHEHHUSI, CBOASILINECS
K KBaJIpaTHBIM,

ABJIIOILNECS
MaTeMaTH4eCKUMHU
MOJIETISIMU PEAJIbHBIX
CUTYalHi
IloBTOpPEHME
U CHCTEeMATH3ALHA
yueOHOro MaTepuajia
YnpaxkHenus ans 6
ITOBTOPEHHUS Kypca 8
KJjlacca
Kontponbras padota Ne 7 1
I'naga 1
YeThIpEXyroabHUKH
YeTsIpEXYroJbHUK U €T0 2 Tloacuamw, 4TO TaKOE IIpuBneyenue
3JIEMEHThI YETHIPEX YT OJIbHUK. BHUMaHUs
[Tapamtenorpamm. 2 OnuceIBaTh IEMEHTHI 00yJaromuxcst K
CBoiicTBa YETBHIPEXYTOJILHUKA. LIECHHOCTHOMY




napajuiesiorpaMMa

[Ipu3naku
napauIeJorpaMma

[IpsAMOYTOIBHUK

PomMm0

Ksagpar

KonTponbHast padora Ne 1

Cpennsist TuHuUs
TPEYroJIbHUKA

Pt | | N[ DN

Tpanenus

IlenTpanbHbIC
Y BIIMCAHHBIC YIJIbI

Bnucanusie u onucanHbie
YeThIPEXYTOJIbHUKH

KonTponbnas padora Ne 2

Pacnoznasams BeIyKIIBIE
Y HEBBIITYKJIbIE
YETBIPEXYTOJIbHUKHU.
Hzobpasxcame n
HaxOJIUTh HA PUCYHKAX
YEeTBIPEXYTOJIbHUKHU
Pa3HbIX BUJOB U UX
AJIEMEHTHI.
Dopmynuposamo:
onpeoeneHus:
napajuiesorpamma,
BBICOTBI
napajuiesorpamma;
NpSAMOYTOJIbHUKA, poM0a,
KBaJpara; CpeaHel JIMHUU
TPEYroJbHUKA; TPAIELHUH,
BBICOTBI Tpanenuuu,
CpeaHen JTMHUU
Tpaneuuu; LeHTPaIbHOrO
yria OKpYy>KHOCTH,
BIIMCAHHOTO YTIJIa
OKPYXHOCTH; BIIUCAHHOTO
1 OIIMCAaHHOTO
YEeThIPEX YT OJIbHUKA;
ceolicmea:
napajuiesaorpamma,
IpSMOYTOJIbHUKA, poMOa,
KBajJipaTa, CpPeAHUX JIUHUN
TPEYroJbHUKA

U Tpaleluy, BIMCAHHOTO
yria, BIMCAaHHOTO U
ONKMCAHHOTO
YeTHIPEXYTOJIbHUKA;
NPUBHAKU.
napajuiesiorpaMmma,
IpSMOYTOJIbHUKA, poMOa,
BIIMCAHHOTO U
OIMCAHHOTO
YETBIPEX YT OJIbHUKA.
[loxazvieams: TEOPEMBI O
CyMMe€ yTJIOB
Y4eThIPEXYTOJIbHUKA, O
rpagyCHOU Mepe
BIIUCAHHOIO YIJa, O
CBOMCTBAax M MPHU3HAKaxX
napajuiesorpaMmma,
MpsIMOYTOJIbHHKA, poMOa,
BIINCAHHOTO U
ONKMCAHHOTO
4eThIPEXYTOJIbHUKA.
Ilpumensimov U3y4eHHbIE
OIpPEAEIEHUS, CBOMCTBA
Y IPU3HAKU K PELICHUIO

aCTeKTy
U3ydaeMbIX Ha
YpOKax sIBJICHUH,
OpTraHHU3aIHs HX
paboThI ¢
MOJIy4aeMou Ha
YpOKE COLUaTbHO
3HAYUMOU
uHpopmanuen,
WHUIIUUPOBAHUE €€
o0cyXIeHus,
BBICKA3bIBAHUS
00yJaronuMucs
CBOETO MHEHUS T10
ee MoBoYy,
BbIPa0OTKH CBOETO
K HEH OTHOIIICHUS.




3a1a4
I'naga 2
Ilogo06ue TPeyroJibLHUKOB
Teopema Darneca. 6 Dopmynuposamy: [IpuBneuenue
Teopema o onpeoeneHue NOJOOHBIX BHUMaHUs
MPOTOPIIUOHATBHBIX TPEYTrOJIbHUKOB; 00yJaromuxcst K
OTpEe3KaxX ceolicmea: MeanaH LEHHOCTHOMY
[TonoOHbBIE TPEYTOJIBHUKH 1 TPEYroJIbHUKA, acCIeKTy
[IepBrlii npu3HaK 5 OUCCEKTPUCHI M3y4aeMbIX Ha
10100MS TPEYTOJIbHUKOB TPEYrOJIbHUKA, YpOKax sIBJICHUH,
Bropoii u Tpetuit 3 IEPECEKAIOIINXCS XOP I, OopraHusanys ux
IPU3HAKU 000U KacaTelbHOU U ceKylleil; | paboThl C
TPEYrOJbHHUKOB npusHaxKu noaoous MOJIy4aeMou Ha
KQHTpoﬂbHag pa60Ta Ne 3 1 TPEYroJbHHUKOB. YPOKE COLIMATILHO
Joxa3zvieams: 3HAYUMOM
meopemvi: Paneca, 0 uHpOpManuei
MPONOPUUOHAIBHBIX ,AHUIIUUPOBAHUE
OTpe3Kax, 0O CBOMCTBaX ee 00cyKaeHus,
MeJMaH TPEYroJbHUKA, BBICKA3bIBaHUS
OMCCEKTPUCHI oOyJaromumucs
TPEYroJIbHUKA; CBOEro MHEHHSI 10
ceolicmea: €e MoBOY,
MIEPECEKAIOIINXCSA X0, BBIPaOOTKH CBOETO
KacaTeJIbHOW U CEKYIIEH; | K HEH OTHOIICHUS.
npus3HaxKu moao0us
TPEYrOJIbHUKOB.
Ilpumensimo U3y4ECHHBIE
OIIpElIETICHUs, CBOMCTBA
Y TIPU3HAKYU K PEIICHUIO
3a1a4
I'naga 3
Pemenue npsiMmoyroJibHbIX
TPEYroJibHMKOB
Mertpuueckue 1 Dopmynuposamy: [ToGyxnenue
COOTHOILIEHUS onpeodesnieHus: CUHYyca, o0yJaromuxcs
B MIPSIMOYTOJIBHOM KOCUHYCa, TAHT€HCa, co0iroaaTh Ha
TPEYTOJIbHUKE KOTaHI'€HCa OCTPOro yria | ypoke
Teopema [Tudaropa 5 MIPSAIMOYTOJIBHOTO oOLIeNpUHATHIE
KonTponpnas paborta Ne 4 1 TPEYrOJIbHUKA; HOPMBI IOBEJCHUS,
TpuronoMeTpuyecKue 3 ceolicmea: BeIpAXKAIOIIME | MpaBUila OOIIEHUS
(GYHKIMHA OCTPOTO yriia METPUUYECKUE CO CTapUIUMU
IPpSIMOYTOJIBHOTO COOTHOIIICHHUA B (HeﬂaFOFI/IquKI/IMI/I
TPEYroJIbHUKA IIPSAMOYTOJIBHOM paboTHUKAMU) U
Pemienne MPSIMOYTOJIBHBIX 3 TPEYTOJIbHUKE U CBCpCTHHKAMHU
TPEYToIbLHUKOB COOTHOUIEHUS MEXKITY (oOyuarormmmucs),
KonTtpomsHas padota Ne 5 1 CTOPOHAaMH Y 3HAYECHUSIMU | IPUHLIHIIBI
TPUTOHOMETPHUYECKUX y4ueOHO




byHKIHHA B
MPSIMOYTOJIBHOM
TpEeYroJbHUKE.
3anucvieamo
TPUTOHOMETPHYECKHE
(bopMyIIbl, BEIpaXKAIOIIUE
CBSI3b MEXKIY
TPUTOHOMETPUYCCKIUMHU
GYHKIUSMHU OJTHOTO U
TOTO K€ OCTPOTO yTJIa.
Pewams npsimoyronbHbIe
TPEYTOJIbHUKH.
Jlokazvlieams.

meopemy 0 METPHUECKUX
COOTHOILIEHUSIX B
PSIMOYTOJIBHOM
TpPEeyrojbHUKE, TEOPEMY
[Tucaropa;

¢opmynsi, CBA3BIBAIOIINE
CUHYC, KOCHHYC, TAHT'CHC,
KOTaHT€HC OJTHOTO U TOTO
K€ OCTPOTrO yria.
Buvisooums ocHOBHOE
TPUTOHOMETPHYECKOE
TOXKJIECTBO U 3HAYCHUS
CUHYCa, KOCHHYCA,
TaHTeHCa U KOTaHTeHca
nist yrios 30°, 45°, 60°.
Ilpumensimo U3y4ECHHBIE
OTIpEe/ICIICHUS, TEOPEMBI
1 (GOPMYIIBI K PEIICHHUIO
3a1aq

JUCHHITIIINHBI 1
CaMOOpranm3anunu.

I'nasea 4

MHOFO)’FOJ’ILHI/IKI/I.

IL1omans MHOI'0yroJibHMKa

MHOroyrojabHUKHU

1

ITonsaTue mnomagu
MHOTOYTOJIbHUKA.
IImomans
MPSMOYTOJIbHUKA

1

IImomans
napasuiesorpaMma

[Tnomaap TpeyroapbHUKA

[Tmomane Tpaneunun

KonTponbnas padorta Ne 6

ToscHame, 9TO Takoe
IUIOIATb
MHOTOYTOJIbHHUKA.
OnuceIBaTh
MHOTOYTOJIBHUK, €T0
AJIEMEHTHI; BBIITYKJIIbIE U
HEBBITTYKJIbIC
MHOT'OYTOJIbHUKH.
N3o0paxats 1 HAXOAUTH
Ha PUCYHKax
MHOTOYTOJIBHUK U €T0
2JIEMEHTEI,
MHOTOYTOJIHUK,
BITMCAHHBIN

B OKPY)KHOCTb, U
MHOT'OYTOJIbHUK,
OITMCAaHHBIN OKOJIO
OKPY>KHOCTH.

Co3nanue
ONaronpusATHBIX
YCHOBUU IS
npruoOpeTeHus
OTbITa
CaMOCTOATEJIbHOTO
prUoOpeTeHus
HOBBIX 3HAHUI,
MPOBEACHUS
Hay4YHBIX
HCCIIEJOBAHMUH,
OTBITA MIPOEKTHOMN
JIeITEIIbHOCTH.




Dopmynuposamo:
onpeoeneHus:
BIIMCAHHOTO U
OIKMCAHHOTO
MHOTOYTOJIbHUKA,
ioumaau
MHOTOYTOJIbHUKA,
PaBHOBEJIMKUX
MHOTOYT'OJIbHUKOB;
OCHOGHbIE CBOUCMBA
iouaau
MHOT'OYI'OJIbHUKA.
lokazvieams: TEOPEMBI O
CYMME€ YTJIOB BBIITYKJIOI'O
n-yrOJIbHUKA, MJIOIAAN
IPSIMOYTOJIbHUKA,
TUIOIIA/IA TPEYTOJIbHUKA,
IUIoUIa/Id TPANELHUH.
Ilpumensimo n3y4yeHHbIE
OIpeIeNIEHUs], TEOPEMBbI
1 (GOPMYIIBI K PELICHHUIO
3aja4

IToBTOpEHHE
U cucTeMaTu3auus
y4e0HOr0 MaTepuaJja

YipaxHenus st 5 dopMupoBaHue
MOBTOPEHMS Kypca 8 YyBCTBa
KJacca OTBETCTBEHHOCTH
KontponbHas pabora Ne 7 1 3a pe3ynbTaT
y4eOHOro Tpy/ia
TemaTn4yeckoe NJIaHKPOBaHHeE.
Martemaruka 9
(S yacoB B Henmenro, Bcero 170 yacon)
No\n HaunmenoBanue Yacol XapakrepucTHuKa BocnurareabHbIi
pas3jiesa u TeM y4eOHOro OCHOBHBIX BH/I0B NOTEHIHAJI YPOKa
BpEeMEHH y4eOHoi
AeITeJIbHOCTH
I'nasa 1
HepaBencrBa
Yucnossie 3 Pacnosnasamos u Llobyscoenue
HEpaBEHCTBA IIPUBOJUTH IIPUMEPHI obyuarowuxcs
OcHoBHBIE CBOWCTBa 2 YHUCIJIOBBIX HEPABEHCTB, | coO00amb Ha
YHCJIOBBIX HEPABEHCTB HEPABEHCTB C ypoke
CnoxeHnue u 3 MIePEMEHHBIMH, obwenpunsmoie
YMHOKEHHE YMCIIOBBIX JMHEWHBIX HEPABEHCTB C | HOPMbL NHOBEOEeHUs,
HEPABECHCTB. OJIHOM NIEPEMEHHOM, npasuia oouenus
OneHuBaHue 3Ha4YEHUS JIBOITHBIX HEPABEHCTB. co_ cmapuumu
BBIPAKEHUS Dopmynuposamn.: (nedazocuyeckumu
HepaBencrsa ¢ oxHOi# 1 onpeoeneHus: pabomuukamu) u
HepEMEHHOMN CPaBHEHMS JIBYX UUCEIl, | CBEPCMHUKAMU




Pemenue HepaBeHCTB ¢ 5 peIIeHUs] HEPaBEHCTBA C | (0Oyuarowumucs),
OJIHOM NEpEMEHHOM. OJIHOH NEpEMEHHOM, NPUHYUNLL Y4eOHOU
UYucnoBsie PaBHOCUIIBHBIX OUCYUNTIUHDL U
MIPOMEKYTKH HEPABEHCTB, PEILICHUs camoopeanuzayuu,
CucreMbl TUHEHHBIX 5 CUCTEMbI HEPAaBEHCTB C | npusieyeHue
HEPABEHCTB C OJJHOM OJHOM IEPEMEHHOM, BHUMAHUS
MIePEeMEHHOMI o0nacTu onpeaeneHus 00yuarmuxcs K
[ToBTOpEeHue n 1 BBIPAKCHMUS; YEHHOCIHOMY
CUCTEeMaTH3alUs C60UCM6a YUCIOBBIX acnekmy
y4e0HOro MaTepuaa HEPABEHCTB, CIIOKEHUS | U3YUaemblx Ha
KonrpoinbsHas padoTa 1 Y YMHO>KCHUS YUCIIOBBIX | YPOKAX ABNIEHU,
Ne 1 HEPABEHCTB Op2aHu3ayus ux

Jloxasvieamsb: CBOUCTBA | pabombl ¢

YHCJIOBBIX HEPABEHCTB, | NOIVYAEeMOU Ha

TEOPEMBI O CIIOKEHUU U | YPOKe COUUATILHO

YMHOXKEHUH YUCIIOBbIX | 3HAUUMOU

HEPaBEHCTB. ungopmayuetl,

Pewame nuneiinbie UHUYUUpOBAHUe ee

HEpaBEHCTBA. 00cyacoenus,

3anuchIBaTh PELICHUS 8bICKA3bIBANUSL

HEPABEHCTB U UX CUCTEM | 00OVHAUUMUCS

B BU/JIE YHCIIOBBIX €80€20 MHEHUs No

MIPOMEXKYTKOB, ee 10800y,

00beAMHEHNS, 8bIPAbOMKU c80€20

MepPEeCceYeHHs YNCIOBBIX | K Hell

IIPOMEXYTKOB. Pemiars OmHoWeHUs

CUCTEMY HEPABEHCTB C

OJIHOU ITEPEMEHHOM.

OneHuBaTh 3HaUEHUE

BBIPKCHHS.

N3o6paxath Ha

KOOPJIMHATHOU IIPSIMOM

3a/laHHbIE

HEPaBEHCTBAMHU

YHUCJIOBBIE TPOMEKYTKH

I'naea 2
KBaapaTununas GpyHKuus

[ToBTOpEeHue u 3 Onucvieams TIOHATHE Bxurouenue B ypok
paciIipeHe CBEICHUI (GYHKIIY KaK MpaBWia, | SJIEMEHTOB,
o pyHKUIMHK YCTaHaBIIMBAIOILETO KOTOpBIE TOMOTAIOT
CgoiicTBa (pyHKIMHU 3 CBSA3b MEKIY NOJIEPKATh
[Toctpoenue rpaduka 2 AIIEMEHTaMU JABYX MOTHUBALIHIO
byHkuuu y = kf(x MHOXECTB. 00yJaromuxcst K
[TocTpoenue rpadukos 4 Dopmynuposams: MOJIy4YEHUIO
byukuui y = f{x) + b onpeoenenus: Hyls 3HaHU,
uy=flx+a) GYHKINH; TPOMEXYTKOB | HalTa)KUBAHUIO
KBaﬂpaTHqHag 6 3HAKOIIOCTOAHCTBA ITO3UTHUBHBIX
yHKIms, eé rpaguk u byHKIMK;, QYHKITUH, MEKITHIHOCTHBIX
CBOMCTBA BO3pacTaromcu OTHOILICHUHU B
KoHTposbHas paGoTa 1 (yOwIBaromeit) Ha KJIacce, TOMOTalT
No 2 MHOKECTBE; YCTaHOBJIEHUIO
PellieHne KBaIPaTHBIX 6 KBaJIpaTUYHOMN no0poXxKenaTeabHO




HEPaBEHCTB

CucreMbl ypaBHEHHH ¢
JBYMsI IEpEMEHHBIMU

IToBTOpEHME U
cucreMaTu3anus
y4eOHOro MaTepuasa

KonrpoasHas pabora
Ne 3

(GYHKIMH; KBaJIpaTHOTO
HEPABEHCTBA;

ceolicmea
KBaJpaTUYHOMN
byHKINH,

npasuia MOCTPOCHHUS
rpadukoB QyHKIUH C
TTOMOIIIBIO
npeoOpa3oBaHuil BUa
f(x) = flx)+a;

f(x) = fix + a); fix) —
kf(x).

Cmpoumw rpaduku
(GYHKIUH C TOMOIIBIO
npeoOpa3oBaHuil BUaa
f(x) = fix) + a;

f0) = £ + a); fix) —
kf(x).

Cmpoums Tpadpuk
KBaJpaTUYHOMN
¢bynkuu. [1o rpaduky
KBaJIpaTUYHON PYHKIIMU
OTHCHIBAThH €€ CBOMCTBA.
Onucvieams
CXeMaTU4YHOe
pacrooKeHue
napaboIIbl
OTHOCHUTEIIEHO OCH
abcrucc B 3aBUCUMOCTH
OT 3HaKa CTaPIIEro
Ko3pduureHTa u
JUCKPUMUHAHTA
COOTBETCTBYIOILIETO
KBaJIPATHOTO
TpEXUJIICHA.

Pewamw xBanpatHbie
HEPAaBEHCTBA, UCTIOB3YS
CXEMY PacIOJIOKECHHUS
napaboJIbI
OTHOCHUTEIIEHO OCHU
abcrucc.

Onucvieamo
rpaduyecKuit MeTo]
pEIIeHUsT CUCTEMBI IBYX
YpaBHEHUU C IBYMSI
MEePEeMEHHBIMH, METO/T
MOJICTAHOBKH ¥ METO/I
CIIOKEHHSI JIJIsl pEIICHUS
CUCTEMBI JIBYX
YpaBHEHUH C IBYMS
MEPEMEHHBIMH, OJIHO U3
KOTOPBIX HE SIBJISCTCS
JIMHEUHBIM.

i atMmocdepsl BO
BpeMsl YPOKa,
opeanuzayus
wegcmea

MOMUBUPOBAHHBIX
U IPYOUPOBAHHBIX
obyuarowuxcs Hao
ux
HEYCnesaruumu
0OHOKIIACCHUKAMU,

oarouie2o

ooyuanwumMcs
COUUATBLHO

3HAYUMDBLU ONbIM
compvdHuqecmea u
B3AUMHOU nomowiu.




Pewamb TeKCTOBEIE
3a/1auu, B KOTOPBIX
cucTema JByX
YpPaBHEHUU C JIBYMsI
MEPEMEHHBIMU SABJISIETCA
MaTeMaTH4YeCKOM
MOJIEJIBIO PEAIBHOTO
rpouecca,

Y UHTEPHPETUPOBATH
pe3yJIbTaT PELICHUS
CHCTEMBI

I'nasa 3
DJ1eMeHThI IPUMEPHOM
MaTeMaTHKH
Marematnueckoe 3 IIpusooumo npumepuol. Hcnonvzosanue
MOJEJIIUPOBAHUE MaTEeMaTUYECKUX BOCIIUTATEIbHBIX
IIpoueHTHBIE pacU€ThI 3 MOJIEJIEN PeaTbHBIX BO3MOKHOCTEN
AOconroTHas 1 2 CUTYaLMi; IPUKIIAJHBIX | COAEPKaAHUSA
OTHOCHUTEJIbHBIE 3a/1a4; TpUOIMKEHHBIX | Y4eOHOTO
MIOIPEUIHOCTH BEJINYMH; npeamera yepes
OcCHOBHBIC ImpaBuiIa 3 HUCITIOJIB30BAHUS ACMOHCTpalrIo
KOMOMHATOPHUKH KOMOHMHATOPHBIX oOy4aromumcs
YacrtoTa 1 BEpOSITHOCTh 2 npaBujI CYMMBI ¥ IPUMEPOB
Cy4aiiHOro COOBITHS MIPOU3BEICHNUS; OTBETCTBEHHOI'O
Knaccuueckoe 3 CITy9aifHBIX COOBITHH, MOBEJCHHS,
oIpejieNeHue BKJIIOUasi JOCTOBEPHBIE | MPOOIEMHBIX
BEPOSTHOCTH 1 HCBO3MOXXHBIC CUTyauuunu JUIA
Hauanbuble cBeeHns 3 COOBITHSI; OTIBITOB C oOcyxaeHus B
0 CTATHCTHKE PaBHOBEPOSTHBIMU KJIacce
[ToBTOpeHUE N 1 HCXOAaMHU,
CUCTEMAaTU3ALIHS IIPENCTABIICHUA
y4eGHOro MaTepHaa CTaTUCTUYECKUX
KonTponbsHas pabora 1 JIAHHBIX B BHJIC TaOIAII,

Ne 4

quarpamm, rpaQuKkos;
HCIIOJTH30BaAHUS
BEPOSITHOCTHBIX CBOMCTB
OKPYKAIOIINX SIBJICHUM.
Dopmynuposamu.:
onpeoeneHust:
abconmoTHOU
MOTPENTHOCTH,
OTHOCUTEIILHOU
MOTPENTHOCTH,
JIOCTOBEPHOTO COOBITHSI,
HEBO3MOKHOTO
COOBITHSI; KITACCUYECKOE
ornpezeneHue
BEPOSITHOCTH;

npasuna:
KOMOMHATOPHOE
MIPABUJIO CYMMBI,
KOMOMHATOPHOE




MPABWJIO MPOU3BEICHUSI.
Onucvleamu 3TaIbI
pelleHus TPUKIIaTHOM
3aJ1a4H.

[TosicHATH U 3anKCHIBATh
bopMyITy CIIOKHBIX
npoueHToB. [IpoBoauTh
IIPOLICHTHBIE PACYETHI C
HCIIOJIb30BaHUEM
CJIOXHBIX MPOIICHTOB.
Haxooums TOYHOCTH
NPpUOIMKEHUS 110
Tadmue
IpUOIMKEHHBIX
3HAYCHUI BEIIMYNHBI.
Ucnonp3oBath
paziudHble GopMbI
3anucy NpUOIMKEHHOTO
3HAYEHUS BEIIUYNHBIL.
OneHuBarhb
pUOIMKEHHOE
3HAYCHUE BEIIMYNHBI.
1Ipo6odums ONBITHI CO
CIyYallHBIMU UCXOJAMH.
[TosicHATH U1 3aMKUCHIBATH
bopmyTy HaX0XKICHUS
9acTOTHI CITY4aifHOTO
coObITHA. ONUCHIBATH
CTaTHUCTUYECKYIO
OIICHKY BEPOSTHOCTH
CIIy4aifHOTO COOBITHUS.
Haxonuts BEposATHOCTB
CIIy4aifHOTO COOBITHS B
OTIBITaxX C
PaBHOBEPOSTHBIMU
UCXOJaMH.

Onucvieams 3TaIbl
CTaTHUCTUYECKOTO
UCCIIETOBaHMUSI.
Odopmisate
nH(pOpMaIrIO B BUIE
TaOJIUIl ¥ TUarpaMM.
N3BnekaTh
uHpOpMaLKIO U3 TaOIHIL
u nquarpamm. Haxoautb
Y TIPUBOJUTH IPUMEPHI
WCIIOJIb30BaHUS
CTaTHUCTUYECKUX
XapaKTePUCTHK
COBOKYITHOCTH JAHHBIX:
cpelHee 3HaUCHUe,
MOJIa, pa3Max, MeInaHa
BBIOOPKH




T'naea 4

YuciioBbie

M0CJIeA0BATEJIbHOCTH
YHucnosble 2 Ilpusooums npumepol. VYcra"oBneHue
[IOCJIEI0BATEIbHOCTH [IOCJIEI0BATEIbHOCTEN; | TOBEPUTEIbHBIX
Apudmernueckas 4 YHUCIIOBBIX OTHOLLIEHUN MEXKIY
rporpeccust MIOCJIEIOBATEIbHOCTEN, | MEAArOorM4ecKuM
CymMma n nepBbIX 4 B YaCTHOCTH pabOTHHUKOM H €ro
YJICHOB apudmernyeckoii u oOyuarorumucs,
apudmeTnyecKoit reOMEeTPUUYECKOI CIOCOOCTBYIONTUX
[IPOrpeCCUu IIPOrpeccuil; MO3UTUBHOMY
['eomeTprueckast 3 HCII0JIb30BaHUS BOCITPUSITHIO
nporpeccus MOCJIEZ0BATEIBHOCTEN B | 00YJarOIIUMHUCS
CyMMa 7 IepBbIX 3 peanbHOM KU3HU; 3a/1a4, | TpeOOBaHMI U
YJIEHOB B KOTOPBIX npocko
FGOMeTqueCKOﬁ paccMaTpruBarOTCA neaarortyecKoro
IIPOrPECCUH CYMMBI C OECKOHEUHBIM | pabOTHHKA,
CYMMa 0eCKOHEUYHOM 3 YHCJIOM Ciara€MabIX. IMPUBJICYCHUIO UX
reOMEeTPHUUYECKOMH Onucvléamy: TIOHATHE BHUMAaHMUS K

IIPOIrPECCUH, Y KOTOPOH
lq|<1

IToBTOpEHME M 1
CUCTeMAaTH3alIHs

y4eOHOT0 MaTepuaa
KoHnTtponbHas padota 1

Ne 5

[10CJIEI0BATEIbHOCTH,
4JIeHa
[10CJIEI0BATEIbHOCTH,
crocoObl 3a7jaHus
[10CJIEZI0BATEIBHOCTH.
Buviuucnsamo dnensl
[10CJIEI0BATEIbHOCTH,
3aJjaHHOM (popMyIioi n-
ro 4jieHa Win
PEKYPPEHTHO.
Dopmynuposamo.:
onpeoeneHus:
aprupMeTHIECKOn
IIPOrpeccuy,
reOMETPUYECKON
IIPOrPECCHH;
CB801iCMEa YJICHOB
r€OMETPUYECKOU U
aprupMeTHIECKON
MPOTPECCUM.
3aoasamo
apu(METHYECKYIO U
reOMEeTPUYECKYIO
IIPOrpeccuu
PEKYPPEHTHO.

3anucvieams u
noschsams GOPMYIIbI
obmiero uieHa
apudmernyeckoii u
reOMETPUYECKOMN
IIPOrpeCCUil.
3anucvlieams u
0oKaszvleamv: GOPMYIIBI

o0cyxmaemMoil Ha
ypoke
uHpOpManuy,
AKTUBH3AINH UX
II0O3HABATEJILHON
NEeSTENIbHOCTH




CYMMBI 71 TIEPBBIX
YJICHOB
apupMETHIECKON 1
reOMETPUYECKOMN
nporpeccuit; GopMyIsl,
BBIPAKAIOIINE CBOMCTBA
YJICHOB
apudmeTnyeckoii u
reOMETPUYECKOMN
IIPOrpeCCUi.
Bouiuucnams cymmy
OecKoHeuHOU
reOMETPUYECKOMN
IIPOTPECCUH, Y KOTOPOH |
q | < 1. IlpeacraBnsate
OecKOHEUYHbIE
nepuoanYecKue Apodu B
BUJIE OOBIKHOBEHHBIX

IToBTOpEHHE
U cUCTeMaTH3auus
y4e0HOro MaTepuaja

YnpaxHenus s 9 dopmMupoBaHUE
MIOBTOpEHUs Kypca 9 YyBCTBa
KJjlacca OTBETCTBEHHOCTH
KonrpomnsHas pabora 1 3a pe3ynabTaT
No 6 y4eOHOro Tpy/ia
I'nasa 1
Peuienue TpeyroJibHHKOB
Cunyc, Kocunyc, 2 Dopmynuposamn. YcraHoBneHue
TaHT'€HC U KOTAaHTE€HC onpeoeneHus: CUHYyca, JIOBEPUTEIbHBIX
yroa ot 0° o 180° KOCHHYCa, TAHT€HCA, OTHOLLIEHUN MEXKIY
Teopema KOCUHYCOB 4 KOTaHreHca yria ot 0° MeIarOrM4eCKUM
Teopema cuHyCOB 3 1o 1807; pabOTHUKOM U €ro
Pemenue 2 C601icmB0 CBSA3U JUIUH oOyuaronumucs,
TPEYTOJbHUKOB JMaroHaJIel U CTOPOH CIOCOOCTBYIOIIUX
CDOpMy.]'IBI TS 4 mapauiejiorpaMmma. IIO3UTUBHOMY
HaXO0XJICHUS ILIOMIaanu @OPMy]ZMPOGCImb u BOCIIPUATHUIO
TpEeyroNbHUKA Pa3bACHATH OCHOBHOE oOyyaromumucs
KouTponbHas pabota 1 TPUTOHOMETPHUYECKOE TpeboBaHUil U
Ne 1 TOXJIECTBO. Bbruncnsate | mpocs0
3HAYECHUE NEAarorn4ecKoro
TPUTOHOMETPHYECKON paboTHUKA,
¢byHKIMU yria 1no IIPUBJICYEHUIO X

3HA4YEHUIO OJTHOMI U3 €T0
3aJJaHHBIX (PYHKIIHA.
Dopmynuposamo 1
JIOKa3bIBaTh TEOPEMBI:
CHHYCOB, KOCUHYCOB,
CJIEICTBUS U3 TEOPEMBI
KOCHHYCOB ¥ CHHYCOB, O
IUIOIIAIH OIIMCAHHOIO
MHOTOYTOJIbHHUKA.
3anucvieams u

BHUMaHHUSI K
oOcyxaaemMoi Ha
ypOKe
uHOpMaIuy,
AKTHBH3AIIUH UX
TI03HABaTEIbHON
JeSITeTbHOCTH




JIOKa3bIBaTh (hOPMYITBI
JUTSL HAX 0K ICHHSI
iouaau
TPEYroJIbHUKA,
paanycoB BIHCAHHOM U
OINMCAHHOMN
OKPYXHOCTEH
TPEYroJIbHUKA.
Ipumenamo vu3y4eHHbIC
ONpeIeTICHUs, TEOPEMBI
1 (GOPMYIIBI K PELICHUIO

3aj1a4
I'nasa 2
IIpaBujibHBIE MHOTOYIOJbHUKH
[TpaBunbHBIE 4 Tlosicuams, 9TO TAKOE Llobyarcdenue

MHOT'OYTOJIbHUKH U HX
CBOICTBa

LEHTP U LICHTPAJIbHBII
yroJI IPaBUJIBHOTO

JnvHa OKpYKHOCTH.
IInomane kpyra

4 MHOI'OYTOJIbHUKA,
CEKTOpP U CETMEHT

KonTponbhas padora
Ne2

1 Kpyra.
Dopmyauposamy.:

IIpaBunpHbBIE
MHOT'OYI'OJIbHUKH U X
CBOMCTBA

4 onpeoeneHue
MPaBUIILHOTO
MHOTOYTOJIbHUKA;

JInHa OKpYKHOCTH.
IInomane kpyra

3 ceolicmea PaBUIILHOTO
MHOT'OYTOJIbHHUKA.

KonTponbhas padora
Ne2

1 /Jloxazvieamsb CBOMCTBA
MPaBUITBHBIX
MHOT'OYTOJIbHUKOB.
3anucvieamo u
Pa3bACHATH HOPMYIIBI
JUTMHBI OKPY>KHOCTH,
IJIOIIA U Kpyra.
3anucvieamo u
JTIOKA3bIBaTh (POPMYIIBI
JUTUHBI TyTH, TIOIATH
ceKTopa, (opMyJIbl s
HaxXO0XJICHUS PaJNyCOB
BIIMCAHHOU U
ONMCAHHOMN
OKPYKHOCTEU
MPaBUILHOTO
MHOT'OYTOJIbHHUKA.
Cmpoumb ¢ TIOMOIIIBIO
LHUPKYIS U JIMHEUKU
MpaBUIILHBIE
TPEYTOJIbHUK,
YETBIPEX YT OJIbHUK,
HIECTUYTOJIbHUK.
Ilpumensimv U3y4EeHHBIE
ONpeIeTICHUs, TEOPEMBI
1 HOPMYJITBI K PEIICHUIO

3aga4

obyuarowuxcs
coburdams HA

ypoke
obuwenpunamoie
HOPMbl NOEEOCHUS,
npasuia 0oweHus
Cco cmapuiumu
(nedazocuyeckumu
pabomuuxamu) u
CEEePCMHUKAMU
(obyuarowumucs),
NPUHYUNBL V4EOHOU
OUCUUNTUHBL U
CAMOOP2AHUZAUUY;
npueieyeHue
BHUMAHUSL
00YHarowuUxcs K

UEHHOCMHOMY
acnekmy

U3y4aemblx Ha
VYDOKAX AGNEeHUL,

OP2AHUBAUUSL UX
pabombwi ¢
NOAVHAEMOU HA
YPOKE COYUAILHO
SHAYUMOU

ungopmayueu

JMUHUYUUPOBAHUE ee
0bcycoenus,
BbICKA3bIBANHUS.
o0yuarouUMUCs
Cc80€20 MHEeHUsL NO
ee nogooy,
8bIPAOOMKU C80E20
K Hell OMHOUIeHUS




I'naea 3

JlekapToBbI

KOOpPAMHATHI HA IIJOCKOCTH

Paccrostnue mexny 3 Onucvieams BxiroueHue B ypok
JBYMS TOUKaMHU C IPSIMOYTOJIbHYIO 3JIEMEHTOB,
3aJlaHHBIMH CUCTEMY KOOpAMHAT. KOTOpBIE TIOMOTalOT
KOOpAMHATaMH. Dopmynuposamy: HOJIEP>KaTh
Koopaunats! oInpezeeHue MOTHBALIUIO
CepeIMHbl OTpe3Ka ypaBHEeHUsI (PUTypsI, o0yyaroImuxcst K
VYpaBHeHue Gurypsl. 3 HE00X0AUMOE U MOJIyYEHUIO
VYpaBHeHHe JIOCTaTOYHOE YCJIOBUS 3HaHUil,
OKPY>KHOCTH [apajuIeIbHOCTU ABYX HaJIaKUBAHUIO
YpaBHeHue npsaMoit 2 IPSIMBIX. MO3UTHUBHBIX
Yrnosoii ko3 unreHt 2 3anucvieamov n MEKJIMYHOCTHBIX
npsAMOoi JIOKa3bIBaTh (POPMYJIBI OTHOILEHHH B
KOHTpOHBHaH paﬁOTa 1 PacCTOSHUA MCKIY KJ1acce, IIOMOrarT
Ne 3 JBYMsI TOUKaMH, YCTAHOBJICHHIO
KOOpJMHAT CEPEINHbI 100poXkKenaTenbHO
oTpes3Ka. it atmocepsl BO
Bvisooums ypaBHeHUE BpEMsI YPOKa;
OKpY)KHOCTH, 0o0111ee opeanuzayus
ypaBHEHUE MPSMOM, weghcmesa
ypaBHEHHE MPSIMOii ¢ MOMUBUDOBAHHBLX
YIJIOBBIM U 3PYOUPOBAHHBIX
koa(urmeHToMm. 0OVuanwuxcs Hao
Jlokasvieamo ux
HE00X0AUMOe U Heycnesanuumu
JIOCTaTOYHOE YCJIOBHE O0OHOKNACCHUKAMU,
NapajuIeIbHOCTH ABYX oarwowezo
MPSIMBIX. obyuarowumcs
IIpumensamo U3y4eHHBIE | COYUANLHO
OTpEIeNICHUs, TEOPEMBl | 3HAUUMbIL ONbIM
U GOPMYJIBI K pEILIEHUIO | compyOHu4ecmea u
3aj1a4 83AUMHOU NOMOUJU.
I'naga 4
BekTopsl
[TonsiTue BeKTOpa 2 Onucvieams TIOHATUS Hcnonvzosanue
Koopaunnats! BekTopa 1 BEKTOPHBIX U BOCIIMTATEIbHBIX
CnoxeHnue u 4 CKaJISIPHBIX BEJIMYUH. BO3MOXKHOCTEM
BBIUWTAHUE BEKTOPOB NnmoctpupoBaTh coJiepyKaHus
VMHOX€EHHE BEKTOpa 3 MIOHATHUE BEKTOPA. y4eOHOro
Ha YUCJI0 CDopMyﬂupoeamb: nmpeameTa ucpes
CkansipHoe 3 onpeodenenus; MOLyJs JIEMOHCTpALNIO
MIPOU3BEICHIE BEKTOpA, KOJUTMHEAPHBIX | 00y4YaroIuMCs
BEKTOPOB BCKTOPOB, PABHBIX IpUMEPOB
KouTponsHas pabota 1 BEKTOPOB, KOOpAHHAT OTBETCTBEHHOT'O
Ne 4 BEKTOPA, CyMMBI MTOBE/ICHUS,
BEKTOPOB, Pa3HOCTHU poOJIEeMHBIX
BEKTOPOB, CUTyaruin JUIs
IIPOTUBOMNOJIOXKHBIX 00CyXIeHUs B
BEKTOpPOB, YMHOKEHHsSI | KJlacce
BEKTOpa Ha 4MCJIO,




CKaJIIPHOTO
MIPOU3BEACHUS
BEKTOPOB;

ceoticmea: paBHbIX
BEKTOPOB, KOOPIMHAT
PaBHBIX BEKTOPOB,
CIIO’KCHHUS BEKTOPOB,
KOOPJAMHAT BEKTOPa
CYMMBI U BEKTOpa
Pa3sHOCTH JIBYX
BEKTOPOB,
KOJIJTMHEAPHBIX
BEKTOPOB, YMHOXCHUS
BEKTOpa Ha YHCIIO,
CKaJISIPHOTO
MIPOM3BEACHUS IBYX
BEKTOPOB,
NEePIEHINKYIISIPHBIX
BEKTOPOB.
Hoxa3vieamsb TEOPEMBI:
0 HaXOX/ICHUU
KOOPJHMHAT BEKTOpa, O
KOOPJMHATaX CyMMBI U
pPa3HOCTU BEKTOPOB, 00
YCIIOBUH
KOJJTMHEAPHOCTH JBYX
BEKTOPOB,

0 HaXOXKJICHUH
CKaJISIPHOTO
MIPOM3BEICHUS JIBYX
BEKTOPOB, 00 yCIOBUHU
NEePIEHANKYISPHOCTH.
Haxooums xocunyc
yriia MeXy JBYMs
BEKTOpaMH.

Ilpumensimo U3y4ECHHBIE

OmnpeaAcCIICHUA, TCOPEMBI

U GOPMYJIBI K pEIIEHUIO

3a1a4
I'naea 5

I'eomeTpuuyeckue

npeoopa3zoBaHmsi
JBr:xenue 3 IIpusooums ipuMepbI DopMUpOBaHUE Y
(mepemernenue) npeoOpa3zoBanus GUTYp. | yUaITUXCS
Gburyps. OnuceiBath MHTEJUICKTyaJIbHOU
[TapannensHbIi npeoOpa3oBanus GUTYp: | YECTHOCTH U
TEPEHOC napajuIeNbHBIA IepeHoc, | 0ObEKTHBHOCTH,
OceBast ¥ LIEHTpaJIbHAA 4 oceBasi CHMMETpHS, CIIOCOOHOCTH K
cumMmerpuu. [Toopot LEHTpAJIbHAs MIPEOJ0JICHUIO
I'omotetns. IlomoOue 2 CUMMETPHS, TOBOPOT, MBICIIMTEIBHBIX
dburyp rOMOTETHSI, T0JI00HeE. CTEPEOTHUIIOB,
Kontponbhas padota 1 Dopmynuposamo: BBITCKAIOMIUX U3
Ne 5 onpeoeneHus: OOBIJIGHHOTO OIBITA




JIBUKEHHUSI; PAaBHBIX
¢buryp; Touex,
CUMMETPUYHBIX
OTHOCHUTEJIBHO IIPSIMOW;
TOYEK, CHAMMETPUYHBIX
OTHOCUTEJIBHO TOYKHU;
burypsl, UMeOIIEH 0Ch
CUMMETpHH; QUTYPHI,
HMMEIOILEeH LIEHTP
CUMMETPHUU; MOJOOHBIX
duryp;

ceolicmea. NBYKCHUS,
MapajuIeIbHOTO
MEPEHOCa, OCEBOMU
CUMMETpPUH,
LEHTPAJIbHOU
CUMMETpHUH, TOBOPOTA,
TOMOTETHH.
Jloka3zbleams TEOPEMBI:
0 CBOWCTBAx
apajuieJIbHOTO
MEPEeHOCca, OCEBOMU
CUMMETpPUH,
LEHTPAJIbHOU
CUMMETpHUH, TOBOPOTA,
FOMOTETHH, 00
OTHOLICHUH IuIouanen
MOA00HBIX
TPEYrOJIbHUKOB.
Ilpumensimv U3y4EeHHBIE
OIIpEEIIEHNUs, TEOPEMBI
1 (GOPMYJIbI K PELICHUIO
3aja4

HauaabHble cBeleHH 10 CTCPCOMECTPUHA

[Tpsimast mpu3Ma. 2 Crpouts: nzobpaxxkenuss | @opmMupoBaHue y

[Tupamuya MIPOCTPAHCTBEHHBIX yyaumxcs

[Mumunanap. Konyc. 2 buryp: UHTEJUIEKTYaJIbHOU

[ap. Ky0Oa, MpsIMOYTOJIbHOTO | YeCTHOCTHU U

Konrponbnas padora 1 napajuleJIenunena, 00BEKTUBHOCTH,

Ne6 MMUPaMHUJIBL, IPU3MBEI, CITOCOOHOCTH K
KOHyca, I11apa. IIPEOOTIECHUIO
Haxoauts: anemeHTsI MBICITUTENIbHBIX
IIPOCTPAHCTBEHHBIX CTEPEOTHIIOB,
¢bury BBITEKAIOIINX U3

OOBIJICHHOTO OMbITa
IloBTOpEHHE

H CHCTeMAaTHU3alMs
Y4eOHOro MmarepuaJjia

YnpaxHenus nis 4
ITOBTOPEHMS Kypca 9

KJlacca

Kontponbhas padota 1
Ne 6

®opMupoBaHue
YyBCTBa
OTBETCTBEHHOCTH
3a pe3yJabTaT
y4eOHOTO Tpyaa




IToypouHoe IuIaHMPOBAHUE MPHU PeATU3ANNH Y4eOHOT0 Kypca
«BepoATHOCTb M CTaTUCTUKA» B NEpPexoaHbIN Nnepmoa,

7 Knacc
N Tema ypoka Koa-so CchUIKH HA MaTePUAJIbI K YPOK
n/n yp YACOR p YPOKY
IIpeacraBienne naHHbIX (7 4acoB)
https://lesson.edu.ru/lesson/f3527{08-
1 I[IpencTaBieHne JaHHBIX B TAOIMIAX 1 2062-401c-946a-
2£13326ec0157backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/1eb41c39-
’ [IpakTrueckue BbIYNCICHUS 110 1 479b-4ce7-9bla-
TaOJTMYHBIM JaHHBIM 7c1f7add0f26 7backUrl=%2F02.4%2F
07
" https://lesson.edu.ru/lesson/e7851¢93-
3BJICYCHHUE U UHTCPIIPETALIHS
3 TaOJIMYHBIX JAaHHBIX. [IpaKkTHyecKas 1 2618-4dc3-bef3-
b9f021cSecbb?backUrl=%2F02.4%?2F
pabora «Tabmuibny 07
I'paduueckoe mpeacTaBIeHUE JAHHBIX https://lesson.edu.ru/lesson/422da359-
4 B BUJIE CTOJIOUATHIX (CTOJIOMKOBBIX ) 1 294d-4643-9¢39-
nuarpaMm. UTeHne ¥ moCTpOeHUE a4312c¢495b747backUrl=%2F02.4%2F
JIMarpamMm 07
https://lesson.edu.ru/lesson/56a6d6¢d-
I'padmueckoe mpencraBiaeHNe JaHHBIX
5 B BUJIE KPYTOBBIX JuarpamMM. UreHue 1 1d7a-4994-b6d2-
! 53¢cb1b59860e?backUrl=%2F02.4%2F
U TIOCTPOEHUE THarpaMM 07
https://lesson.edu.ru/lesson/4aa5673e-
6 ITpumeps! nemorpadpudeckux 1 7d3b-4161-a8e8-
JTuarpaMm e3ca200d1a26?backUrl=%2F02.4%?2F
07
https://lesson.edu.ru/lesson/5a6cb014-
7 | Tlpaktuueckas pabora «J{rarpamMMbi» 1 d7773-4ac8-89fc-
51e56b4beb93?backUrl=%2F02.4%2F
07
OnucareabHas craTucTuka. PaccemBanue 1aHHbIX (8 yacoB)
https://lesson.edu.ru/lesson/6036f4c5-
3 Yucnossle HaOopsl. CpenHee 1 8113-4026-b8a9-
apupMeTHIeCKoe f00b9fal9b7e?backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/c73e90e1-
9 Mepa nieHTpanbHON TeHIeHIUH (Mepa 1 128f-4a51-8d4e-

LIEHTpA)

c3eb294271e8?backUrl=%2F02.4%2F
07




Menuana yrcioBoro Habopa.

https://lesson.edu.ru/lesson/10e3b9e6-
5420-4c33-9ad1-

10 VY CTOWYHBOCTH METHAHBI ecbd99d6afc8?backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/d5487125-
1 [IpakTuueckas padora «Cpeanue 6d9b-46b7-a274-
3HAYCHUS» 494cale009d0?backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/44f9f51d-
12 Pemrenue 3amau ¢ TOMOIIBIO CPETHETO 55f2-4461-85ad-
apr(PMETHYECKOTO U METMAHBI 64d88b6223af?backUrl=%2F02.4%2F
07
P https://lesson.edu.ru/lesson/5f4aelbl-
EIICHHE 3aJ1a4 C UCII0Ib30BAHHEM
13 U (POBBIX PECYPCOB MPH U3YyUCHUH cBee-4794-b3af-
. 1d76189f0ce9?backUrl=%2F02.4%2F
CBOWCTB CpPEeTHUX 07
https://lesson.edu.ru/lesson/fdb0586f-
14 HawuGounpiiiee 1 HauMEHbIIIEEe 67ba-44c3-9719-
3HaueHMs YUCI0BOro Habopa. Pazmax Oec2c9324fa67backUrl=%2F02.4%?2F
07
Pemenue 3amay Ha BEIOOD criocoba https://lesson.edu.ru/lesson/75f9e538-
15 onucanus gaHHbIX. KOHTpoJb MO ebca-40d5-b670-
temaMm «IIpeacraBieHue TaHHBIX» U 49916d754623backUrl=%2F02.4%2F
«OmnucarenbHas CTAaTUCTHKAY 07
CayuaiiHasi ©3MEHYHMBOCTD (6 YacoB)
https://lesson.edu.ru/lesson/b54a8994-
16 | CnyuaiiHas M3MEHUYUBOCTb. IIpuMepsl 4108-4286-a854-
i P OpHMEp 0d9c89ebf508?backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/71c1772e-
17 | Yacrora 3HaueHHUii B MacCHBe JAHHBIX 2823-45b1-b422-
a 9c3a88533ecd?backUrl=%2F02.4%?2F
07
https://lesson.edu.ru/lesson/25ad8782-
18 | I'pynmupoBka naHHBIX. I'HcTOrpaMma 6294-45d6-83de-
PymIHpoBEa A ' P d9a62bfa8fda?backUrl=%2F02.4%2F0
7
https://lesson.edu.ru/lesson/f04a7515-
19 ['padpuaeckoe mpeacraBiaeHne pa3HbIX 741b-47eb-b9ab-
BHJIOB CITy4aiHON H3MEHYUBOCTH 24e778622cfa?backUrl=%2F02.4%?2F
07
N https://lesson.edu.ru/lesson/80874102-
octpoenue rucrorpamm. lllar
20 | rucrorpammel. [IpakTudeckas padbora 0330-45b8-b6b>-
TPAMMEL Lp P ¢34¢49e006837backUrl=%2F02.4%2F
«CryJaifHast U3MEHUHUBOCTh 07
https://lesson.edu.ru/lesson/378039dc-
Pemenue 3a1au ¢ MCIoIb30BaHUEM
825¢-4e90-93¢9-
21 | uuQpoBBIX pecypcoB MPH MOCTPOCHUH

TUCTOTpPaMM

029£c2b426467backUrl=%2F02.4%2F
07




BBenenue B Teopuio rpagos (4 yaca)

I'pad, Bepmuna. Pebpo.

https://lesson.edu.ru/lesson/6¢c6d920-
8fb7-4261-8ee3-

22 | pencrapierue saiaiy ¢ HOMOMBEO 2065ec3d9b7a?backUrl=%2F02.4%2F
rpada 07
https://lesson.edu.ru/lesson/9501323-
Crenens BepmmHbL. Yucno pedep u bc29-41cf-bf3 1
23 | cymmapHas crenerb sepurni. Lems u b58d57e653197backUrl=%2F02.4%2F
LUK 07
https://lesson.edu.ru/lesson/bf59f86d-
24 ITyTs B rpade. Cs3HOCTH B rpade. 92fd-47a2-be8d-
O06xox rpada (iinepoB myTh) b71b0fb9302e?backUrl=%2F02.4%?2F
07
https://lesson.edu.ru/lesson/be06104a-
[Ipencrasienrne 00 OpUEHTHPOBAHHOM £327-495b-9¢3 1 -
25| rpage. PeLICHHE 33124 ¢ NOMOLIbI0 1bed1cbdb649?backUrl=%2F02.4%2F
rpadoB 07
Cayuaiinble coObiTHS. BeposiTHOCTB M YacTOTa ci1y4aiiHOro co0bITHsA (4 yaca)
https://lesson.edu.ru/lesson/f2d0a0f6-
2% CrnyyaiiHblil ONIBIT U cITy4yaiiHOE f616-4ec2-acl8-
coObITHE 33648bc40494backUrl=%2F02.4%?2F
07
https://lesson.edu.ru/lesson/955d9fae-
27 BeposiTHOCTB M 4acTOTa COOBITHS Oce0-401f-80a7-
P 33266fcaee65?backUrl=%2F02.4%?2F
07
P https://lesson.edu.ru/lesson/8da47d17-
OJTb MAJIOBEPOSTHBIX H NPAKTHICCKH 7e32-4d80-20 1b-
28 | AOCTOBEPHBIX COOBITHI B NPHPOJE i B 7396052a1e67?backUrl=%2F02.4%2F
oOriecTBe 07
M https://lesson.edu.ru/lesson/7d15649a-
OHETa  MIPajIbHAs KOCTb B TCOPHH 2cd0-46cd-a9dO-
29 | BeposarHoctel. [IpakTuueckas pabora 379825044607backUrl=%2F02 4%2F
«Yacrora BbllaicHUs OpJiay ' 07 ’
O0600menue (5 yacon)
https://lesson.edu.ru/lesson/al3fc1df-
Ocb0-4df7-b1b4-
30| Hosropetiite. pexctaprietiite AamHbIx 8b287d65a110?backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/fOc75638-
31 [ToBTOpenue. OnucarenbHas 4afa-49d3-8783-
CTaTHCTUKA 8d10ccd1d6517backUrl=%2F02.4%?2F
07
n B https://lesson.edu.ru/lesson/d29adfa2-
39 OBTOpeHHe. BeposaTHOCTh 5003-421b-9¢1 c-

CIIy9aifHOTO COOBITHS

57a542c3eefa?backUrl=%2F02.4%2F




07
https://lesson.edu.ru/lesson/25baafc7-
133 [ToBTOpeHue. Penienne npakTHUeCKux | 40de-4030-bec9-
U IIPUKJIAHBIX 3a7a4 2235829372067backUrl=%2F02.4%2F
07
O6€ﬁi§2i£g;§§;§;ﬁ;g&;§MaM https://lesson.edu.ru/lesson/bbcfOfd8-
34 «BBeneHue B TEOpUIO rpa(bm;» 1 2ea8-4¢20-a637-
. 30565696286d?backUrl=%2F02.4%2F
«BeposTHOCTB U YacTOTa CIIy4aifHOTO 07
COOBITHS
8 Knacc
Ne Tema ypoka Koa-Bo CchblIIKH HA MaTepHaJIbl K YPOKY
n/n 4acoB
IIpencraBienne 1aHHbIX (2 yaca)
https://lesson.edu.ru/lesson/f3527{08-
2062-401c-946a-
2f13326ec015?backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/1eb41c39-
[IpencTaBieHne JaHHBIX B BUE 479b-dce-9bla-
7c1£f7add0f26?backUrl=%2F02.4%?2F
Ta0IMI] AUarpamm, rpaduKoB. 07
! 3anoHeHHe TabHL, STCHHE i ! https://lesson.edu.ru/lesson/422da359-
MIOCTPOECHHE JUarpamm (CTOJTOMKOBBIX 2944-4643-9639-
(cTonOYaThIX) U KPYTOBBIX)
a4312c495b74MackUrl=%2F02.4%?2
FO7
https://lesson.edu.ru/lesson/56a6d6c¢d-
1d7a-4994-b6d2-
53cb1b59860e?backUrl=%2F02.4%?2
FO7
https://lesson.edu.ru/lesson/e7851c93-
2618-4dc3-bcf3-
b9f021cSecbb?backUrl=%2F02.4%?2F
IIpencraBnenue NaHHBIX B BUAE 07
Tabnui auarpamm, rpadukoB. UteHue https://lesson.edu.ru/lesson/4aa5673e-
) rpauKOB pealibHbIX MPOIIECCOB. 1 7d3b-4f61-a8e8-

W3Bneyenne nudopmanuu u3
JrarpaMMu TabJuI, UCIOJIb30BaHUE U
UHTEPIIpETANs JaHHBIX

e3ca200d1a26?backUrl=%2F02.4%?2F
07
https://lesson.edu.ru/lesson/5a6cb014-
d773-4ae8-89fc-
51e56b4beb93?backUrl=%2F02.4%?2
FO7

OnucareabHasi craTucTuka. PaccenBanue 1aHHbIx (9 4acoB)




OnucarenbHas CTaTUCTUKA: CPEIHEE
apudmernyeckoe, MeaaHa, pazmax,
HauOOJbIIIee U HANMCHbIIICE 3HAYCHUS
HabOpa YUCIIOBBIX AaHHBIX. [IprMepsl
CIIy4aiiHOM U3MEHYUBOCTH

https://lesson.edu.ru/lesson/6036f4c5-
8113-4026-b8a9-
f00b9fal9b7e?backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/c73e90e1-
128f-4a51-8d4e-
c3eb294271e87backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/10e3b9e6-
5420-4c33-9ad1-
ecbd99d6afc8?backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/fdb0586f-
67ba-44¢c3-9719-
Oec2c9324fa67backUrl=%2F02.4%2F
07

Pemenne npakruueckux u
IIPUKJIAIHBIX 3a]a4

https://lesson.edu.ru/lesson/d5487125-
6d9b-46b7-a274-
494cale009d0?backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/44{9f51d-
5512-4461-85ad-
64d88b6223af?backUrl=%2F02.4%?2F
07
https://lesson.edu.ru/lesson/5f4aelbl-
e8ee-4794-b8af-
1d7618910ce97backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/75{9e538-
ebca-40d5-b670-
49916d754623backUrl=%2F02.4%?2F
07

OnucarenpHasi CTaTUCTUKA.
Crnyuaitnas u3amMeHUHBOCTh. CpeniHee
YHUCJIOBOTO Habopa

https://lesson.edu.ru/lesson/718e4131-
be79-401c-b1c8-
cc612cf5t8bc?backUrl=%2F02.4%2F
08

Pemenne npakruueckux u
MPUKJIAJHBIX 3a/1a4

https://lesson.edu.ru/lesson/abee2053-
2b62-4e5a-8d87-
addaa60bdc83?backUrl=%2F02.4%?2F
08

Pemrenne nmpakruueckux u
MIPUKJIAJHBIX 3a/1a4

https://lesson.edu.ru/lesson/24ed3710-
d567-49ed-98b1-
937ae31297a7?backUrl=%2F02.4%2F
08

Pemenue MPaKTUYCCKUX U
MPUKJIAAHBIX 3a1a4

https://lesson.edu.ru/lesson/9940378d-
ec2a-437a-81cd-
c958a7d6de22?backUrl=%2F02.4%2F
08

OtknoHeHus. Jlucnepcust YUCIOBOTO
Habopa

https://lesson.edu.ru/lesson/76f42c87-
8504-43e2-9c8c-
£d536927972fbackUrl=%2F02.4%?2F
08




10

CrannapTHOE OTKJIOHEHHE YHCIOBOTO
Habopa. J[narpammel pacceruBaHus

https://lesson.edu.ru/lesson/dd1800e9-
3fe5-400b-92b3-
15£878a40eea?backUrl=%2F02.4%2F
08

11

[uarpammsl pacceuBanus. Pemenue
IIPAKTUYECKUX U NPUKJIAJHBIX 3aa4

https://lesson.edu.ru/lesson/cOfcf495-
e48b-4af6-a8d4-
f920f1e5db9b?backUrl=%2F02.4%2F
08

MHuo:xectBa (3 yaca)

12

MHOXECTBO, ITOAMHOKECTBO.
Omnepauuu HaJy MHOKECTBAMU:
00BbeIMHEHNE, TIEPECEUCHHUE,
JIOTIOJIHEHHE

https://lesson.edu.ru/lesson/535d3143-
beSe-4372-a3el-
dddae37c¢f930?backUrl=%2F02.4%2F
08
https://lesson.edu.ru/lesson/100167¢2-
db11-430b-b047-
eal4705¢2214?ackUrl=%2F02.4%2F
08

13

CaolicTBa oneparuii Hajl
MHOKECTBAMU: NTEPEMECTUTEIILHOE,
couYeTaTeIbHOE, paclpeAeIUTENbHOE,
BKJIFOUEHHE

https://lesson.edu.ru/lesson/7e41ba82-
0a3b-4ba9-8fed-
7bSbee3f6ded ?backUrl=%2F02.4%?2F
08

14

I'paduueckoe npescraBieHne
MHO’KECTB. Pelllenrne npakTH4ecKux 1
NPUKIIAJHBIX 33124

https://lesson.edu.ru/lesson/34f00d3f-
f6ee-4e29-a319-
f5d81a3da89a?backUrl=%2F02.4%?2F
08
https://lesson.edu.ru/lesson/cb70d66a-
e018-4c3c-ab657-
db7b07cbf003?backUrl=%2F02.4%2F
08

BBenenue B Teopuio rpagos (4 yaca)

15

I'pad, Bepuuna, pedbpo. CteneHp
BepIinHbL. Yucio pédep u cymmapHas
cTeneHb BepiuH. [IpeacraBnenue o
cBs3HOCTH Tpada. Llenu u 1UKIbL.

https://lesson.edu.ru/lesson/6¢cc6d920-
8fb7-4261-8ee3-
2065ec3d9b7a?backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/95013{23-
bc29-41cf-bf31-
b58d57e653197backUrl=%2F02.4%?2
FO7

16

[Tytu B rpadax. O6xox rpada
(atinepoB nyTh). [Ipeacrasnenue 06
OpPUEHTHPOBAHHOM Trpade.

https://lesson.edu.ru/lesson/bf59f86d-
92fd-47a2-be8d-
b71b0fb9302e?backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/be06104a-
£327-495b-9¢31-
1bed1cbdb6497backUrl=%2F02.4%?2
FO7

17

Hepeso. CpoiicTBa nepeBa:
€AMHCTBEHHOCTb IYTH,

https://lesson.edu.ru/lesson/18f8a88c-
d823-43be-b6b8-




CYIIECTBOBAHHE BUCSUCH BEPIINHBI,
CBSI3b MEXKIY YHCIIOM BEPIIHH U
YHUCIIOM pebep

0c37ef05e3ce?backUrl=%2F02.4%2F
08
https://lesson.edu.ru/lesson/be26649b-
6426-4e23-8b13-
32a51e78181a?backUrl=%2F02.4%2F
08

18

[IpaBuio ymHoxeHus1. Pemienue
MPAKTUYECKHX 3a]a4

https://lesson.edu.ru/lesson/56398692-
7£75-4¢16-98e9-
3e65578588ac?backUrl=%2F02.4%2F
08
https://lesson.edu.ru/lesson/c38051ad-
26db-4005-8dal-
d5576fdc3e20?backUrl=%2F02.4%2F
08

Cayyaiinas n3aMeH4nBOCThb. CirydaiiHbie cOObITHA. BeposiTHOCTB M YacTOTAa CJIy4aHOIO
coObITHs (14 yacoB)

19

CrnyyaitHbIi SKCIIEPUMEHT (OIIBIT) U
cirydaitHoe coObITHE. BeposTHOCTD 1
4acToTa.

https://lesson.edu.ru/lesson/f2d0a0f6-
f6f6-4ec2-acl8-
33648bc404947backUrl=%2F02.4%?2
FO7
https://lesson.edu.ru/lesson/955d9fae-
Oce0-40ff-80a7-
33266fcaee657backUrl=%2F02.4%?2F
07
https://lesson.edu.ru/lesson/8da47d17-
7e3a-4d80-a21b-
7396052al1e67 backUrl=%2F02.4%?2
FO7
https://lesson.edu.ru/lesson/7d15649a-
acd0-46¢d-a9d9-
379825e44160?backUrl=%2F02.4%?2F
07

20

Ponp ManoBEepOSATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITHI B IPUPOJE U B
oOmiecTBe. MoHeTa U UrpasibHas
KOCTb B TEOPUH BEPOATHOCTEN

https://lesson.edu.ru/lesson/8da47d17-
7e3a-4d80-a21b-
7396052a1e67TbackUrl=%2F02.4%?2
FO7
https://lesson.edu.ru/lesson/7d15649a-
acd0-46¢d-a9d9-
379825e44f607backUrl=%2F02.4%?2F
07

21

OnemeHTapHble coObITUA. CaydaiiHble
coObITus. brnaronpusTcTBytomue
3JIeMEHTapHbIE COOBITHUS

https://lesson.edu.ru/lesson/abela02d-
a293-4436-ab12-
56b24eea3f34?backUrl=%2F02.4%?2F
08
https://lesson.edu.ru/lesson/274ad059-
18bc-4ec2-b4f8-
38af6e5743127backUrl=%2F02.4%2F
08




BepositHocTu coObITuii. OnBITH C

https://lesson.edu.ru/lesson/9f144a66-
31ad-4e99-b351-

22 PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU 3a15dd02cabb?backUrl=%2F02.4%2F
COOBITHSMHU 08
https://lesson.edu.ru/lesson/2854d659-
3 [IpakTudeckas padora «OMbITHI C 5877-4b1d-88d4-
PaBHOBO3MOXHBIMH 3JICMCHTApHbBIMU 7313e3abf24b?backUrl=%2F02.4%2F
COOBITHSMI 08
https://lesson.edu.ru/lesson/ccd92747-
o4 8ce5-452b-9136-
Pemenue 3aga4 Ha BbIYKMCIICHUE c516ea51a65d?backUrl=%2F02.4%?2F
BEPOATHOCTEN 08
https://lesson.edu.ru/lesson/7365a809-
25 4792a-4886-90a4-
Pemienue 3aay Ha BEIYMCIICHUE 860414e1c3e2?backUrl=%2F02.4%?2F
BEpPOSTHOCTEH 08
https://lesson.edu.ru/lesson/bc799287-
26 [IpoTrBOMONIOKHBIE COOBITHS a224-4f5d-ac68-
e5e5a7857d267backUrl=%2F02.4%2F
08
https://lesson.edu.ru/lesson/03466fc4-
27 Huarpammsbl Ditnepa a79b-4292-8680-
ac2688060d83 ?backUrl=%2F02.4%?2
FO8
https://lesson.edu.ru/lesson/7fcOc87a-
O0benuHeHne U repeceyeHne 81a9-419b-bf42-
28 coObITuii. HecoBmecTHBIE COOBITHSA 91¢11084fdbb?backUrl=%2F02.4%2F
08
https://lesson.edu.ru/lesson/8c626¢c26-
29 dopMmyIia CIIOKEHUS BEPOATHOCTEMN 3t15-44d2-a8¢7-
bd67877d71eb?backUrl=%2F02.4%?2
FO8
https://lesson.edu.ru/lesson/3c652341-
30 | IIpaBmiio yMHOKEHHS BEPOATHOCTEH 0b30-42f0-9860-
e6¢d7bc13f04?backUrl=%2F02.4%?2F
08
https://lesson.edu.ru/lesson/cal20bb7-
3l VYcnoBHast BEpOSITHOCT. 9c7f-4018-a233-
HesaBucumbie coObITHS ¢715a862f430?backUrl=%2F02.4%2F
08
IIpencrasnenue ciry4aifHOro https://lesson.edu.ru/lesson/1bddf918-
32 JKCIIEpPUMEHTA B BUJE JIEPEBA. 8clc-4199-acd2-
Pemenue nmpaktuueckux u 1a6ed806a369?backUrl=%2F02.4%2F
MPUKJIAHBIX 3a/1a4 08
O6o0menue (2 yaca)
Tosropenue. TpeicTaBcHie https://lesson.edu.ru/lesson/bf6781ba-
2596-4071-ad06-
33 | AAHHBIX. OHCATEIbHAS CTATHCTHKA d76fa0bfcdf7?backUrl=%2F02.4%2F

I'pads1. BeposTHOCTH ClTydaifHOTO
COOBITHS. DJIEeMEHTHl KOMOMHATOPUKHU

08
https://lesson.edu.ru/lesson/21d70b19-




c397-43a0-9ba9-
78b500349107 7backUrl=%2F02.4%?2
FO8
https://lesson.edu.ru/lesson/68 1d6cae-
€925-453a-adft-
dbff231bfae5?backUrl=%2F02.4%?2F
08

[ToBTropenue. O6001IEHNE 1 KOHTPOJIb

https://lesson.edu.ru/lesson/05a19ce6-
a857-4afe-b734-

34 | xypca «BeposiTHOCTb U CTaTUCTHKa» & 1 2£08ed7085b92backUrl=%2F02 4%2F
KJIacca
08
8 Knacc
Ne Tema ypoka Ko.1-Bo CCBLIKH HA MATEPHAJIBI K YPOK
n/n yp JacoB p Ypoxy

IIpencraBaenune nanubix (1 yac)

[IpencraBieHne naHHBIX B BUJE
TabIu1, IUarpamMm, rpauKoB,
UHTEpIpeTaNnus JaHHBIX. UTeHne
HOCTPOEHHE TaONHULL, TUarpaMm,
rpaduKOB 10 peaTbHBIM TaHHBIM

https://lesson.edu.ru/lesson/f3527{08-
2062-401c-946a-
2f13326ec015?backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/1eb41c39-
479b-4ce7-9bla-
7c1f7add0f267backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/422da359-
294d-4643-9e39-
a4312c495b74backUrl=%2F02.4%?2
FO7
https://lesson.edu.ru/lesson/56a6d6¢d-
1d7a-4994-b6d2-
53cb1b59860e?backUrl=%2F02.4%?2
FO7
https://lesson.edu.ru/lesson/e7851¢93-
2618-4dc3-bcf3-
b9f021cSecbb?backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/4aa5673e-
7d3b-4f61-a8e8-
e3ca200d1a26?backUrl=%2F02.4%?2
FO7
https://lesson.edu.ru/lesson/5a6¢cb014-
d773-4ae8-89fc-
51e56b4beb93?7backUrl=%2F02.4%?2
FO7

OnucareabHas craTucTuka. PaccenBanue naHubix (4 yaca)




OnucarenbHas CTaTUCTUKA: CPEIHEE
apudmernyeckoe, MearaHa, pazmax,
HauOOJbIIIee U HANMCHBIIICE 3HAYCHUS
HaboOpa YUCIIOBBIX AaHHBIX. [IprMepsl
CIIy4aiiHOM U3MEHYUBOCTH

https://lesson.edu.ru/lesson/6036f4c5-
8113-4026-b8a9-
f00b9fal9b7e?backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/c73e90e1-
128f-4a51-8d4e-
c3eb294271e87backUrl=%2F02.4%2
FO7
https://lesson.edu.ru/lesson/10e3b9e6-
5420-4¢33-9ad1-
ecbd99d6afc8?backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/fdb0586f-
67ba-44c3-9719-
Oec2c9324fa67backUrl=%2F02.4%2F
07

H3mepeHue pacceBaHus TaHHBIX.
Hucnepcus u ctaHapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.
Jnarpamma paccenBaHus

https://lesson.edu.ru/lesson/718e4131-
be79-401c-blc8-
cc612cf5f8bc?backUrl=%2F02.4%2F
08
https://lesson.edu.ru/lesson/76{f42c87-
8504-43e2-9c8c-
£d53692797217backUrl=%2F02.4%2F
08
https://lesson.edu.ru/lesson/dd1800e9-
3fe5-400b-92b3-
151878a40eea?backUrl=%2F02.4%?2F
08

Pemenne npakruueckux u
MIPUKIIAHBIX 3a1a4

https://lesson.edu.ru/lesson/d5487125-
6d9b-46b7-a274-
494cale009d0?backUrl=%2F02.4%?2
FO7
https://lesson.edu.ru/lesson/44{9f51d-
5512-4461-85ad-
64d88b6223af?backUrl=%2F02.4%?2
FO7
https://lesson.edu.ru/lesson/5f4aelb1-
e8ee-4794-b8af-
1d7618910ce97backUrl=%2F02.4%2F
07
https://lesson.edu.ru/lesson/75f9e538-
ebca-40d5-b670-
49916d754623 7backUrl=%2F02.4%?2
FO7

Pemrenne nmpakruueckux u
MIPUKJIAHBIX 3a1a4

https://lesson.edu.ru/lesson/abee2053-
2b62-4e5a-8d87-
addaa60bdc83?backUrl=%2F02.4%?2
FO8
https://lesson.edu.ru/lesson/24ed3710-
d567-49ed-98b1-
937ae31297a7 MackUrl=%2F02.4%2
FO8




https://lesson.edu.ru/lesson/9940378d-
ec2a-437a-81cd-
c958a7d6de22?backUrl=%2F02.4%2
FO8
https://lesson.edu.ru/lesson/cOfcf495-
e48b-4af6-a8d4-
f920f1e5db9b?backUrl=%2F02.4%2F
08

MHuo:xecTBa (2 yaca)

MHOXeCTBO, MOAMHOXKECTBO.
Omnepanun HaJ MHOXKECTBAMHU:
00beTMHEHNE, TIEPECEUCHNE,
JOTIOJTHEHHE

https://lesson.edu.ru/lesson/535d3143-
beSe-4372-a3el -
dddae37c¢f930?backUrl=%2F02.4%2F
08
https://lesson.edu.ru/lesson/100167e2-
db11-430b-b047-
eal4705c22147backUrl=%2F02.4%?2
FO8

CaoiicTBa omnepanuii HaJl
MHO)KECTBAMU: IIEPEMECTUTEIHHOE,
COYETaTeNIbHOE, PACIPEAeTUTENHHOE,
BKIItoUeHue. ['papuueckoe
MPEJICTaBIICHHE MHOKECTB

https://lesson.edu.ru/lesson/7e41ba82-
0a3b-4ba9-8fed-
7b5bee3f6ded?backUrl=%2F02.4%?2F
08
https://lesson.edu.ru/lesson/34f00d3f-
f6ee-4e29-a319-
f5d81a3da89a?backUrl=%2F02.4%?2F
08
https://lesson.edu.ru/lesson/cb70d66a-
e018-4c3c-a657-
db7b07cbf003?backUrl=%2F02.4%?2
FO8

BBenenue B Teopuio rpados (4 yaca)

I'pad, Bepmuna, pedbpo. CteneHn
BeplnHbIL. Yncno pédep u cymmapHast
crenens BepuuH. [Ipencrasienue o
cBsi3HOCTHU Tpada. Llenu u HUKIIBL.

https://lesson.edu.ru/lesson/6¢c6d920-
8fb7-4261-8ee3-
2065ec3d9b7a?backUrl=%2F02.4%?2
FO7
https://lesson.edu.ru/lesson/95013f23-
bc29-41cf-bf31-
b58d57e65319?backUrl=%2F02.4%?2
FO7

[Tytu B rpadax. O0xox rpada
(stinepoB nyTh). [IpencraBnenue 00
OpUEHTUPOBAHHOM Ipade.

https://lesson.edu.ru/lesson/bf59f86d-
92fd-47a2-be8d-
b71b0fb9302e?back Url=%2F02.4%?2
FO7
https://lesson.edu.ru/lesson/be06104a-
£327-495b-9¢31-
1bed1cbdb6497backUrl=%2F02.4%?2
FO7




Hepeo. CBolicTBa aepeBa:
€AMHCTBEHHOCTh MyTH,

https://lesson.edu.ru/lesson/18f8a88c-
d823-43be-b6b8-
0c37ef05e3ce?backUrl=%2F02.4%2F
08

10 CycliZEB;:;;?[EZ?;:;:i;;liil;lim’ https://lesson.edu.ru/lesson/be26649b-
ancom pebep 6426-4e23-8b13-
32a51e78181a?backUrl=%2F02.4%2
FO8
https://lesson.edu.ru/lesson/56398692-
7£75-4¢c16-98e9-
3e65578588ac?backUrl=%2F02.4%?2
11 [TpaBuno ymHoxxeHus. Permenue FO8

IMPAKTUYCCKUX 3aaa4d

https://lesson.edu.ru/lesson/c38051ad-
26db-4005-8dal-
d5576fdc3e20?backUrl=%2F02.4%2F
08

Cayyaiinas n3aMeH4nBOCTb. CirydaiiHbie cOObITHA. BeposiTHOCTB M YacTOTA CJIy4aiHOIO

coObITHS (7 YacoB)

12

CrnyyaliHblii SKCTIEPUMEHT (OTIBIT) U
ciydaiiHoe coObiTue. BeposTHOCTh 1
4acToTa

https://lesson.edu.ru/lesson/f2d0a0f6-
f6f6-4ec2-acl8-
33648bc404947backUrl=%2F02.4%?2
FO7
https://lesson.edu.ru/lesson/955d9fae-
Oce0-40ff-80a7-
33266fcaee657backUrl=%2F02.4%?2F
07
https://lesson.edu.ru/lesson/8da47d17-
7e3a-4d80-a21b-
7396052al1e67 7backUrl=%2F02.4%?2
FO7
https://lesson.edu.ru/lesson/7d15649a-
acd0-46¢d-a9d9-
379825e44f607backUrl=%2F02.4%?2
FO7

13

Posib Mas0BEpOATHBIX U PAKTHUECKU
JIOCTOBEPHBIX COOBITHI B IPUPOJE U B
oOmiecTBe. MoHeTa U UrpajibHas
KOCTb B TEOPHH BEPOATHOCTEN.

https://lesson.edu.ru/lesson/8da47d17-
7Te3a-4d80-a21b-
7396052a1e67backUrl=%2F02.4%?2
FO7
https://lesson.edu.ru/lesson/7d15649a-
acd0-46¢d-a9d9-
379825e44f607backUrl=%2F02.4%?2
FO7

14

DneMeHTapHbIe COOBITHS CTy4aitHOTO
onbiTa. CliyqaifHbIe COOBITHS.
BepositHocT coObITHI. OTBITHI C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSIMH

https://lesson.edu.ru/lesson/abela02d-
a293-4436-ab12-
56b24eea3f34?7backUrl=%2F02.4%?2F
08
https://lesson.edu.ru/lesson/274ad059-
18bc-4ec2-b4f8-
38af6e5743127backUrl=%2F02.4%2F
08
https://lesson.edu.ru/lesson/9f144a66-




31ad-4e99-b351-
3al15dd02ca6bb?backUrl=%2F02.4%?2
FO8

Crnyuaiinslii BbIOOp. CBSI3b MEXIY
MaJIOBEPOSITHBIMU U PAKTHYECKU

https://lesson.edu.ru/lesson/2854d659-
5877-4b1d-88d4-
7313e3abf24b?backUrl=%2F02.4%2F
08
https://lesson.edu.ru/lesson/ccd92747-
8ce5-452b-9136-

15 JIOCTOBEPHBIMU COOBITHUSMU B c516ea51a65d?backUrl=%2F02.4%?2
IPUPO/IE, OOIIECTBE U HAyKe FO8
https://lesson.edu.ru/lesson/7365a809-
479a-4886-90a4-
8604 14elc3e2?backUrl=%2F02.4%?2
FO8
https://lesson.edu.ru/lesson/bc799287-
a224-4f5d-ac68-
e5e5a7857d267backUrl=%2F02.4%?2
FO8
[IpoTrBONOIOKHBIE COOBITHSL. https://lesson.edu.ru/lesson/03466fc4-
16 Huarpamma Ditnepa. O0beinHEHUE U a79b-4292-8686-
MepeceyeHne COOBITHIA. ac2688060d83?backUrl=%2F02.4%?2
HecoBmecTHble cOOBITHS. FO8
https://lesson.edu.ru/lesson/7fcOc87a-
8fa9-4f9b-bf42-
91c11084fdbb?backUrl=%2F02.4%?2
FO8
https://lesson.edu.ru/lesson/8c626c26-
3f15-44d2-a8e7-
bd67877d71eb?backUrl=%2F02.4%?2
17 ®dopmyna CI0KEHUS U TIPABUIIO FO8
YMHOXEHHST BEPOSITHOCTEH. https://lesson.edu.ru/lesson/3c65234f-
0b50-4ef0-9860-
e6¢d7bc13f04?backUrl=%2F02.4%?2F
08
https://lesson.edu.ru/lesson/cal20bb7-
YcnoBHas BEPOATHOCTD. Oc71-40f8-a233-
HesaBucumbie coObITHSL. ¢715a862f430?backUrl=%2F02.4%2F
13 IIpencrasnenue ciry4aitHOro 08
9KCIEPUMEHTA B BUJIE JiepeBa. https://lesson.edu.ru/lesson/1bddf918-
Pemienne npaktuueckux u 8clc-4199-acd2-
MIPUKJIAIHBIX 3a/1a4 1a6ed806a369?backUrl=%2F02.4%?2
FO8
DJieMeHThI KOMOMHATOPUKH (3 Yaca)
PellicHue 3a1a4 HA TEPEUHCICHHE https://lesson.edu.ru/lesson/df9a9b8c-
koMOuHarwmii. KomOGuHaropHoe >169-48¢b-b230-
) 062222a2c605?backUrl=%2F02.4%?2
19 | nmpaBuno ymHO)xeHUs. [lepecTaHOBKH.

®dakropuan. CoueTaHus U YUCIIO
COUYETaHUU

F09
https://lesson.edu.ru/lesson/dd299365-
bdc4-49aa-9c28-




b50e74dd61b2?backUrl=%2F02.4%?2
F09

20

Tpeyronpuuk [Tackans. [IpakTuueckas
pabota «BbruncieHne BeposiTHOCTEH C
UCTIOJIb30BaHUEM KOMOMHATOPHBIX

hyHKIIHI

https://lesson.edu.ru/lesson/4£537714-
7615-43e8-b3f2-
a64b77f4dffe?backUrl=%2F02.4%2F
09
https://lesson.edu.ru/lesson/285b8513-
c37d-4242-af9%a-
a45091a25e75?backUrl=%2F02.4%?2
F09

21

Peuienue 3a1a4 Ha MpUMEHEHHE YK CIIa
COYETaHUN

https://lesson.edu.ru/lesson/843d0c02-
edlc-4c13-8541-
398f207b8158 backUrl=%2F02.4%?2
F09

I'eomeTpuueckas BepoATHOCTD (3 yaca)

22

FCOMeTpI/I‘leCKaﬂ BCPOATHOCTD

https://lesson.edu.ru/lesson/d1d91c5¢1-
c153-4f8a-8877-
3d54b0eSafac?backUrl=%2F02.4%2F
09

23

CrnyyaiiHbiii BBIOOp TOUKU U3 QUTYPBI
Ha IJIOCKOCTH U3 OTpe3Ka

https://lesson.edu.ru/lesson/fc7257¢3-
Sedb-43c5-8cb8§-
f05¢26b50c6f?backUrl=%2F02.4%2F
09

24

Cry4aiiHbli BBIOOP TOUKU U3 (PUTYPBI
Ha IJIOCKOCTH U3 IYTH OKPYXHOCTH

https://lesson.edu.ru/lesson/cOf6e28e-
e40d-408a-9af7-
88e858a43b05?backUrl=%2F02.4%?2
F09

HUcnbiTanusa bepnyaiau (4 yaca)

25

Pemenue 3agaq Ha HaX0KAECHHUE
BEPOATHOCTEN B omnbITax. Mcnbrtanus.
VYcnex n Heynada. Cepust MCTIBITAaHUM

JI0 TIEPBOTO ycrexa

https://lesson.edu.ru/lesson/1306786¢-
8acc-4a3a-ba2c-
d431a122f76¢backUrl=%2F02.4%2F
09
https://lesson.edu.ru/lesson/296348fa-
09b3-43ef-8feb-
3df682e383da?backUrl=%2F02.4%2F
09
https://lesson.edu.ru/lesson/c5f15007-
7afb-444d-bOff-
34bc803319¢e1 ?backUrl=%2F02.4%?2
F09

26

Hcnbitanusa bepryiu. BeposatHoctu
COOBITUI B CEPUU UCTIBITAHUMN
bepuymn

https://lesson.edu.ru/lesson/f756d6e9-
b125-4b06-b81e-
13125e127b877backUrl=%2F02.4%?2
F09
https://lesson.edu.ru/lesson/157edc48-
81f8-4d2c-95d5-
e2cf197ebdf4?backUrl=%2F02.4%2F




09

[TpakTrueckas pabota «VcnpiTanus

https://lesson.edu.ru/lesson/7553bbof-
460b-41cc-abb9-

27 BepHysm» 5447€07a5b237backUrl=%2F02.4%2
F09
https://lesson.edu.ru/lesson/cdf94778-
)% Pemenue nmpaktuueckux u d460-4e9d-b851-
MPUKJIAIHBIX 3a/1a4 fSdafl4ccSa2?backUrl=%2F02.4%2F
09
Cayuaiinas BeiuuuHa (4 yaca)
https://lesson.edu.ru/lesson/b72a1143-
29 CayvaiiHasi BeTUYMHA U a717-4840-9a76-
pacrmpe/ie/ieHie BePOSITHOCTEH 6046112f905e?backUrl=%2F02.4%?2
F09
https://lesson.edu.ru/lesson/97c41773-
Matematuueckoe 0XHuIaHuEe U 4de8-43ff-bd69-
30 JUCHEPCHs CITy4aiHOW BETHIUHBI ce2bc427¢302?backUrl=%2F02.4%?2
F09
MaTeMaTqucicoe OKHJIAHHC | https://lesson.edu.ru/lesson/74ba706d-
JUCTIEPCUsl CIIy4aliHOM BETMYMHBI KaK 4095-47b5-8363-
31 TEOPETHYECKOE CPEAHETO 3HAUYCHHUS. 46b12848bc527backUrl=%2F02.4%2
[Tpumepsl. Perenne npakTHYECKUX U FO9
MPUKIIAJIHBIX 33134
https://lesson.edu.ru/lesson/ac2fel4c-
9c51-4471-beel -
v 7dd34fddd36c?backUrl=%2F02.4%?2
OHSATHE O 3aKOHE OOJIBIINX YHUCE]. F09
32 I/I3Me§ giﬁ;ﬁ%ﬁiﬁ?w ¢ https://lesson.edu.ru/lesson/c309e27c-
€696-46f4-8189-
23eaafdOb7aa?backUrl=%2F02.4%2F
09
O06006menue (2 yaca)
https://lesson.edu.ru/lesson/91741785-
4bla-4ab6-a436-
6076c85bd3687backUrl=%2F02.4%?2
F09
https://lesson.edu.ru/lesson/ecb3b52e-
[ToBTOpEHHE MO TeMe Kypca 418b-495¢-9051-
d524£0f49ceb?backUrl=%2F02.4%2F
33 «BeposaTHOCTb U cTaTUCTUKaY 7-9

KJIaCChI

09
https://lesson.edu.ru/lesson/e642b113-
3395-4c04-ae7b-
ea04275da2b8?backUrl=%2F02.4%?2
F09
https://lesson.edu.ru/lesson/7c98bc00-
3947-46be-9405-




1dd9755156e57backUrl=%2F02.4%?2
F09
https://lesson.edu.ru/lesson/e2839b67-
063f-4862-8902-
f4b056649cc1 7backUrl=%2F02.4%2F
09
https://lesson.edu.ru/lesson/c2702c07-
d441-44a4-9e04-
b856a16878867backUrl=%2F02.4%?2
F09
https://lesson.edu.ru/lesson/bc931152-
1c5e-44bb-b707-
6457c06e3391?backUrl=%2F02.4%?2
F09
https://lesson.edu.ru/lesson/7a8aa605-
9ada-4436-b7ae-
cb046ea74f80?backUrl=%2F02.4%2F
09

34

O0600111€H1E U KOHTPOJIb IO TEME
Kypca «BeposSiTHOCTb M CTaTUCTHKAY
7-9 xnaccel

https://lesson.edu.ru/lesson/07194£81-
fc9f-44e7-87bb-
40ef2a822450?backUrl=%2F02.4%2F
09




