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COJAEPKXAHUE OBYUYEHUA

7 KJIACC

Ajre0Opa

Yucaa v BLIYUCJICHUSA

Jlpo6u 0OBIKHOBEHHBIE U IECATUYHBIE, TIEPEX0] OT OJHOM (PopMBI 3amucu apodeit
K qpyroi. [loHsTHe palimoHanpHOTO YUCIIa, 3alUCh, CPABHEHUE, YIIOPAI0UYMBAHNE
palMoHaIbHBIX Yyncesl. ApupMeTHIecKrue AEUCTBUS C pallMOHATIbHBIMU YHUCIaMH.
Pemienue 3a1a4 U3 peaabHOM MPAKTUKUA HA YaCTH, HA IPOOH.

CreneHb ¢ HaTypaIbHBIM MIOKa3aTeIeM: OMpeeNIeHre, MpeoOpa3oBaHue
BBIPQXEHUI Ha OCHOBE OIpEAeNICHUs, 3aUCh O0sbIIuX yKncell. [IporeHTsl, 3anmuch
IPOLIEHTOB B BHJIE ApoOU U 1poOu B BUE NMPOLIEHTOB. Tpu OCHOBHBIE 3a7]aul Ha
IPOIEHTHI, PEIICHHE 3a/1a4 U3 PEeATbHON MPAKTUKH.

HpI/IMCHeHI/Ie IMPU3HAKOB ACINMOCTH, PA3JI0KCHNUC HA MHOKUTCIIN HAaTypPaJIbHBIX
YUCCII.

PeanibHbIC 3aBUCUMOCTH, B TOM YHCJIE MpsiMasi U 00paTHasi IPONOPIUOHATIBHOCTH.
AnredpanvyecKue BbIPpAKEHUSA

[IepeMeHHBIE, UNCITOBOE 3HAUEHUE BBIPAXKEHUS € IEPEMEHHOMN. [JomycTuMble
3Ha4YeHUs mepeMeHHbIX. [IpecTaBnenne 3aBUCMMOCTH MEX Ty BETMIYMHAMH B BHJIE
dbopmybl. Beraucnenus no popmynam. [IpeodpazoBanre OYKBEHHBIX BHIPAKCHHIH,
TOKJIECTBEHHO PABHBIE BBIPAXKEHMUSI, [TpaBUIIa PeoOpa3oBaHus CyMM U
MIPOM3BENICHUH, PaBUIIa PACKPBITUS CKOOOK M MPUBEIEHUS MOJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

OnuowieHsl U MHOTOWIECHBI. CTeneHb MHOrowIeHa. ClI0KeHHE, BEIUMTAHUE,
YMHOXEHHE MHOTOWICHOB. DOpMyIIbl COKPAIIEHHOTO YMHOKEHUS: KBaapaT
CYMMBI U KBaapat pazHocTu. DopMya pazHOCTH KBaapaToB. PaznoxeHue
MHOT'OYJICHOB Ha MHOKHUTEJIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpEeHb YPaBHEHHUSI, PaBUIIa IPeOOpa30BaHUsl ypaBHEHUS,
PaBHOCHUJIBHOCTb YPAaBHEHHU.



JInHerHoe ypaBHEHUE C OJHOM NMEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOTO
YpaBHEHUS, pEIICHNE JTUHENHBIX YpaBHEHH. COCTaBIIEHHE YpAaBHEHUH 110
YCJIOBUIO 33J]a4u. PeleHne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPAaBHEHUIA.

JIuneitHoe ypaBHEHHE C JBYyMsI IEpEMEHHBIMU U ero rpaduk. Cuctema IByX
JIMHEWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMHA. Perenue cucreM ypaBHEHUN
cnocoboM noacTaHOBKH. [IpuMepsh! perieHrs TeKCTOBBIX 3a7a4 ¢ TTOMOIIIBIO
CUCTEM YPaBHEHUM.

DOyHKUIMHA

Koopaunara Touky Ha npssmMon. Yucnosele NpoMeKyTKH. PaccTossHre Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMON.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcurcca 1 opaArHATA TOYKU
Ha KOOpJAMHATHOH miockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX (OpMyIamMHu.
Yrenue rpagukoB peanbHbIX 3aBucuMocTel. [lonstue pynkunu. ['padux
¢ynkuuu. CoiictBa pyHkuuid. JInneitnas pynkuus, e€ rpadux. I'paduk pyHkunu
y = [x|. I'padmyeckoe pelieHre TMHEHHBIX YPABHEHUM U CUCTEM JIMHEHHBIX
YPaBHEHUM.

I'eomerpus
7 KJIACC

HauanpHble monsaTHs reoMetpun. Touka, npsmasi, OTpe30K, JIyd. YToJ. Buasl
yriIoB. BepTukanbHbie u cMexHBIE YIIbl. buccekrpuca yria. JlIomanas,
MHOIrOyroyibHuK. [IapainenbHOCTh U NepIEeHIUKYIJISIPHOCTD IPSIMBIX.

Cummetpuunbie ¢purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMmeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOLIEM MUPE.

OCHOBHBIE ITOCTPOEHUS C MIOMOLIBIO LIUPKYJIS ¥ IMHENKH. TpeyrosbHUK. BeicoTa,
MearaHa, OMCCEeKTpuca, X CBOMCTBA.

PaBHOOEpEeHHBIN U PABHOCTOPOHHUM TpeyroibHUKU. HepaBeHCTBO
TPEyrOJIbHUKA.

CBoiicTBa 1 MPU3HAKK PaBHOOEIPEHHOTO TpeyroiabHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJILHUKOB.

CBoiICTBa U NMPU3HAKY NapAJLIETBHBIX NPSIMBIX. CyMMa yTIIOB TPEYTOJIbHUKA.
BueniHue yribl TpeyrojibHUKA.



[IpsimoyrosibHBIN TpeyrojbHUK. CBONCTBO MEIMAHBI IPSIMOYTOJILHOTO
TPEYTOJIbHUKA, IPOBEAEHHON K rUnoTeny3e. [Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOIBHUKOB. [IpsIMOYTOJIbHBIN TPEeyTroJbHUK ¢ yriioM B 30°.

HepaBeHCTBa B TeOMETPUH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JIJTHE
JIOMaHO#, TeopeMa 0 OOJIBIIEM yTJIe U OOJIBIIEH CTOPOHE TPEYTOIBHUKA.
[lepnieHOUKYIISIp ¥ HAKIIOHHASI.

['eomeTpuueckoe MecTo To4ueK. buccekrpuca yria u cepeAMHHBIN NEPIEHIUKYIIAP
K OTPE3KY KaK T€OMETPUYECKUE MECTa TOUYEK.

OKpy>KHOCTb U KpPYT, XOpAa 1 JUaMeTp, UX CBOMCTBA. B3auMHoe pacronoxeHue
OKPY’KHOCTH M npsimoil. KacarenbHas u cekymas K OKpy>KHOCTH. OKpy»KHOCTBb,
BIIMCAHHAs B YroJl. BicanHast 1 onucaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

BepoaTHOCTDL M CTATHCTHKA

[IpencraBienre TaHHBIX B BUE TaOJIHII, TUarpaMm, rpa)ukoB. 3an0JIHEHUE
Ta0JIMILI, YTEHUE U OCTPOCHHE TUarpaMmm (CTOIOUKOBBIX (CTOJIOYATHIX) U
KpYTOBbIX). UTeHHE rpauKoB peanbHbIX IpoueccoB. M3Bneuenne nudopmanuum u3
Jarpamm M TabJinl, UCTIOIb30BaHUE U MHTEPIIPETALINUS JaHHBIX.

OnucarenbHas CTaTUCTUKA: CpeAHee apu(pMeTHIECKoe, MeIaHa, pa3Max,
HauOOJIbIIIEE U HAUMEHBIIIEE 3HAUCHHST HA0Opa YMCIOBBIX TaHHBIX. [IpuMepbl
CIIy4allHOM U3MEHYUBOCTH.

Cny4daiiHbIN SKCIIEPUMEHT (OIBIT) U cydaiiHoOe coObITHE. BEpOSATHOCTH U YacToTA.
Ponb MaioBEpOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOAE U B
oOmecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUH BEPOATHOCTEH.

['pad, Bepmmna, pedbpo. Crenens BepiuHbl. Yucno pédep u cymMMapHasi CTeNeHb
BepivH. [IpencraBnenue o ceszHoctu rpada. Lenu u mukiel. [Tytu B rpadax.
O6xox rpada (3inepoB myTh). [Ipeacrapinerue 00 OpUESHTHPOBAHHOM rpade.
Pemienue 3a1au ¢ momotibio rpados.

8 KVIACC
YucJia ¥ BBIYUCTICHUA

KBaapatHelii kopenb u3 uncia. [lonstue 00 uppauroHaibHOM uucie. JecaTuunbie
NPUOJIMKEHUST UPPALIMOHATBHBIX yKcesl. CBoMCTBa apuPMETHUECKUX KBAIPATHBIX
KOpHEW 1 UX MPUMEHEHHUE K MTPe0O0pa30BaHUIO YUCIOBBIX BhIPAXKEHHUH U
BBIYMCJICHUAM. J[€MICTBUTEIBHBIC YUCIIA.



CremneHb ¢ LEbIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHAapTHAsS 3alKMCh YNCTA.
AJireOpanveckue BbIpaKeHUs
KBaapatHbIil TpEXWIEH, pa3I0KEHNE KBAJIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas Apods. OCHOBHOE CBOMCTBO anredpandeckoi Apodu. CroxeHue,
BBIYUTAHUE, YMHOXECHHUE, JIEJICHNE alNre0pandeckux Ipobeii. ParmonansHbie
BBIPAKEHUS U UX MTPE0Opa30BaHUE.

YPaBHeHI/IH N HEPABCHCTBA

KBanpatnoe ypaBuenue, popmyia KopHe# kBaapaTHOTO ypaBHeHUs. Teopema
Buera. Pemienne ypaBHeHUM, CBOASIIUXCA K TUHEWHBIM U KBAIPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIBHBIE YPaBHEHHUS.

['padrueckas uHTEpHIpETaALUs YPABHEHUH C IBYMs IEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPAaBHEHUM C IByMs ITIepeMEHHbIMU. [IprMephl pemeHus cucteM
HEJIMHENHBIX YPaBHEHUH C IByMs [IE€PEMEHHBIMU.

Pemenue TeKCTOBBIX 33724 aJIP€6paH‘l€CKI/IM CIT0COOOM.

YucnoBble HEPABEHCTBA U MX CBOKMCTBA. HEpaBEeHCTBO ¢ OJTHOM MEPEMEHHOM.
PaBHOCHIIBHOCTD HEPABEHCTB. JINHEHHBIE HEPABEHCTBA C OJTHOW MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKUMHA

[Tonsitue pynkuuu. O61acTh ONpeAeIeHUs U MHOKECTBO 3HAUEHUIN (QyHKIUU.
CrniocoObl 3a1anus PyHKITHI.

['padux pynkuun. Yrenue cBorictB PyHKIMU 10 €€ rpaduky. IIpumepsl rpadukos
GyHKIMH, OTpa)aronX peabHbIe MPOLECCHI.

OyHKIHMH, ONMHUCHIBAIOIIUE MPSAMYIO U 00paTHYIO MPOTOPIIMOHATBHBIC
3aBHCHMOCTH, UX rpaduki. Oyukmun Y = X2, Y = X3, Y = VX, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

I'eomeTpus
8 KJIACC

YeroeipéxyronpHuku. [lapamnenorpamm, ero nmprusHaku U cBomcTa. YacTHble
clly4ad napajuiesorpaMMoB (IPSIMOYTOJIBHUK, pOMO, KBaApaT), UX MPU3HAKH U
cBoiicTBa. Tpamneuusi, paBHOOOKas Tpamneuusi, €€ CBOWCTBA U MPU3HAKHU.
IIpssMmoyroJibHas Tpaneuus.



Meron yaBoenust Menuansl. LlenTpanbHas cummerpust. Teopema Paneca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue IMHUM TPEYTOJIbHUKA U Tpanenuu. LeHTp Macc TpeyrojpHUKa.

[Tonobue TpeyrolbHUKOB, KO3 dunreHT noaoous. [Ipusnaku nompoous
TPEYTrOoJbHUKOB. [IpuMeHeHne moqo0ust Mpy pelIeHn: MPAKTHYECKUX 3a/1a4.

CpoiicTBa miomaaeil reomerpudeckux ¢puryp. @opMyiibl JU1sl IIOMAAH
TPEyrojbHUKA, MapajenorpamMmma, pomoa u tpanenuu. OTHOIIEHUE IUIOIIAEH
noI0OHBIX (uUryp.

Brrancnenue miomaaei TpeyroJbHIKOB B MHOTOYTOJIEHUKOB Ha KJIETYATOU
Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [Tudaropa rnpu pemenuu
MPAKTUYECKUX 3a7a4.

CuHyC, KOCUHYC, TAHT€HC OCTPOT0 YIJIa MPSMOYTOJIBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO. TpUroHoMeTpruyeckue GyHKINU
yrioB B 30, 45 n 60°.

BrnucaHHbIE U LEHTpaIbHBIE YTIIbI, YTOJI MEXIY KacaTeIbHON U XOpJ0il. YTIIbI
MEXK]ly XOpAaMU U CEKyIIMMU. BrrcaHHbIE M ONMMCAHHBIE YETHIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxkenue 1Byx okpyxkHocten. Kacanue okpykHocreid. OOmue
KacaTeIbHbIE K IBYM OKPYXHOCTSIM.

BeposITHOCTD M CTATHCTHKA

[IpencraBiienrie TaHHBIX B BUE TaOJIHI], TUarpaMm, rpauKoB.

MHOK€ECTBO, 3JIEMEHT MHOKECTBA, MOJAMHOXKeCTBO. Ornepaliuy Hai MHOKECTBAMM:
o0beIMHEHHE, TIepecedeHue, JomnojHeHne. CBONWCTBA oneparuii Ha
MHOECTBAMU: TIEPEMECTUTEIILHOE, COUETATEIILHOE, PACIIPEICIUTEIIBHOE,
BKJItOUeHUs. Micnonb3oBanue rpauueckoro npeacTaBieHus: MHOXKECTB JJIs
OIMCAHUS PEATBHBIX MPOILIECCOB U SIBJICHU, IPU PEIICHUN 3a/1a4.

N3mepenue paccenBanus 1aHHbIX. J(Ucniepcns U CTaHAapTHOE OTKJIIOHEHUE
YUCJIOBBIX HAOOPOB. /lnarpamMma paccenBaHus.

DnemeHTapHble COOBITHS cayyaiiHoro onbiTa. CiydaiiHble coObITHS. BeposTHoCTH
cOObITHI. ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.
Crnyuaiinbiii BbIOOp. CBA3b MEXKIAY MaJOBEPOSTHBIMHU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.



HepeBo. CBoiCTBA IE€PEBBEB: EANHCTBEHHOCTD IIyTH, CYIIECTBOBAHUE BUCSIYEH
BEPILMHBI, CBSI3b MEXK]1y YUCIIOM BEPIIUH U yrcioM péoep. [IpaBuno ymMHOKEeHUSI.
Pemenue 3amau ¢ moMonibio rpados.

[TpotuBononoxusie coObiTus. uarpamma Ditnepa. O0beIuHEHNE U TIEpECEUCHUE
coOwiTuii. HecoBMecTHbIE cOOBITHS. DOpMyIia CI0KEHUS BEPOSITHOCTEH. Y ClI0BHAs
BepoATHOCTb. [IpaBuio ymuoxxenus. HezaBucumeie coositus. [lpeacrasnenue
DKCIIEPUMEHTA B BUJIE JepeBa. Perienne 3a1a4 Ha HaX0KIEHUE BEPOSITHOCTEN €
MOMOIIIBIO JIEpeBa CIIy4allHOTO SKCIIEPUMEHTA, TuarpaMm Jijiepa.

9 KJIACC
YucJia ¥ BbIYUCTIECHUA

PannonanbHbie Unciia, nppaluoHaabHbIE YKClia, KOHEYHbIE U OECKOHEUHBIC
JeCATUYHbIC TpoOU. MHOXKECTBO I€MCTBUTEIBHBIX YHCEIN, TEUCTBUTEIbHBIC YUCIA
KaK OECKOHEUHbIE JIeCATUYHbBIC poOu. B3aMHO 0JIHO3HAYHOE COOTBETCTBUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YHCENI U KOOPAUHATHOM MPSIMOM.

CpaBHeHHE JEHCTBUTEIBHBIX YUCEN, apU(PMETUUECKHUE IEUCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepsl 00bEKTOB OKpYKaOLIEro MUpPa, IJIUTEIBHOCTD MIPOLIECCOB B
OKPY’KarOLIEM MHUpE.

[TpubnmxEHHOE 3HAUCHUE BETUYUHBI, TOUHOCTb NMpUOImkeHus. OKpyrieHue
yucell. [Ipuknaka u oueHkKa pe3yabTaTtoB BEIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA
JIuneiinoe ypaBHEHME. Pemienne ypaBHEHUM, CBOASIINXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. Pelienue ypaBHEHUM, CBOISAIINXCS K KBAAPATHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pelieHust ypaBHEHUM TPEThEU U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIU.

Pemenue aqpoOHO-paIlimoHAbHBIX YpaBHEHUHN. PelieHne TeKCTOBBIX 3a/1a4
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ ABYMsI IEpEMEHHBIMU U €ro rpaduk. Pemenue cucreM AByx
JIMHEWHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU. Perienue cucreM IByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe — BTOpoi cremnenu. ['padpuueckas
MHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.



YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienune nmMHENHBIX HEPABEHCTB C OAHOM MEPEMEHHOM. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJIHOM nepeMeHHor. KBapaTHbie HEpaBEeHCTRBA.
['padrueckas mHTEpIIpETAIINS HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS
MIEpEMEHHBIMH.

DyHKUIMHA

KBagparuunas ¢pyukuus, e€ rpaguk u coicta. [lapaboia, kooparuHaThI
BEPLIMHBI TapadO0JIbl, 0Cb CAMMETPHH MTAPA0OJIBI.

I'paduku dyskumit: y =kx, y=kx +b, y=k/x, y =x3,y =Vx, y = |x| , 1t ux
CBONCTBA.

YucjioBble NMOCJI€10BATEIHLHOCTH U nmporpeccuu

[ToHsiTHE YMCIIOBOM MOCIEA0BATENIBHOCTH. 3aJaHUE TTOCIIE0BATEIBHOCTH
pPEKYppEHTHOH (opmMyol U (HhopmyJioil N-ro uiieHa.

Apudmernueckas u reomerpuueckas nporpeccuu. @opmyssl N-ro wieHa
apu(PMETUIECKON U T€OMETPUUECKON MPOrpecCuil, CyMMbI IEPBBIX N YJIEHOB.

N300pakeHne 4IeHOB apu(PMETHUECKON U TE€OMETPUUYECKON MTPOTPECCUIT TOUKAMHU
Ha KOOPJIMHATHOW TIOCKOCTU. JINHEHHBINA U SKCTIOHEHIIUATBHBIN POCT. CII0KHBIC
MPOLICHTBHI.

I'eomerpus

Cunyc, kocunyc, Tanresc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYIIBI IPUBEACHUS.

Pemenue tpeyroibHUKOB. Teopema KOCMHYCOB U Te€OpeMa CUHYCOB. PerieHue
IIPaKTUYECKUX 3a]1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [Togodue cCOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 NpoU3BEACHUHN OTPE3KOB XOP/I, TEOPEMBI O TPOU3BECHUU OTPE3KOB
CEKYILUX, TEOpeMa O KBaJipaTe KacaTeIbHOIl.

BekTop, mymHa (MOaysIb) BEKTOPA, COHAIPABIEHHBIE BEKTOPHI, IPOTHUBOMOJIO0KHO
HaIlpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
omnepaluu HajJ BEKTOpaMu. PasiioxkeHne BEKTOpa M0 IBYM HEKOJUIMHEAPHBIM
BekTopaMm. Koopannatel Bektopa. CkansipHOE IPOU3BEICHUE BEKTOPOB,
NPUMEHEHUE JJI1 HaXO0XKICHUS JIJIUH U YTJIOB.



JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTU. Y PAaBHEHUS MIPSMON U OKPYKHOCTH B
KOOpJIMHATAaX, [IEPECEYEHUE OKPYKHOCTEN U NMPSAMBIX. MeTOJ KOOPAUHAT U €ro
MIPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTOJBHUKM. JlJIMHA OKPY)KHOCTH. ['paxycHas u pagnaHHas
Mepa yTJia, BBIYMCIEHUE JUIMH AYT OKpyKkHOCTeH. [Inomane kpyra, cekropa,
CErMEHTA.

JIBKEHUS TIJIOCKOCTH W BHYTPEHHUE CUMMETPHUH GUTYp (JIEMEHTapHBIC
npeactasienus). [lapannensHbiii nepenoc. [loBopor.

BepoaTHOCTDL M CTATHCTHKA

[IpencraBieHue qaHHBIX B BUJIE€ TAOJIUL], JUarpaMm, rpapukoB, UHTEPIPETALUI
JaHHBIX. YTeHHE U TOCTpOEHUE TabJIUL, AUarpamMmm, rpa)uKoB MO peaTbHbIM
JAHHBIM.

[lepectanoBku u pakropuan. CoueTanus U yucio couetanuil. TpeyroibHUK
[Tackains. Pemenue 3a1au ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomeTtpuyeckas BeposiTHOCTh. Ciy4daiiHbIi BBIOOP TOUKHU U3 (DUTYPHI HA
IJIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPYKHOCTH.

HcnbiTanne. Ycnex u Heynada. Cepusi HCIIBITaHUN 10 IepBOro ycnexa. Cepus
ucneiTanuii bepaym. BeposatHocTu coObITHII B cepun ucnbiTanuii bepuyu.

CrnyyaiiHas BeJIMUMHA U paclpeiesIeHHe BEPOSITHOCTEN. MaTeMaTrieckoe
okuJlanue u gucnepcus. [IpuMepbl MaTeMaTUYECKOTO OKUIAHUS KaK
TEOPETUYECKOr0 CPETHETO 3HAUEHHUS BEIMUMHBI. MaTeMaThuuecKoe 0XKUIAaHUE U
JTACTIEPCUS CIIYYAHON BEIMUMHBI «YHCIIO YCIIEXOB B CEPUM UCTIBITAHUN
bepnymm».

[Tonsartue o 3akoHe OobIIKX uncell. 3mMepeHre BEpOITHOCTEH ¢ MOMOIIbIO
yacToT. Posib 1 3HaUeHME 3aKOHA OOJIBIINX YUCEN B MPUPOJIC U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMDbI
YUYEBHOI'O KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThbl OCBOCHHUS ITPOTrpaMMBbl Y4EOHOTO Kypca «Anredpar»
XapaKTePU3yIOTCS:

1) MATPHOTHYECCKOC BOCITUTAHUC:

MPOSIBJICHHEM MHTEpeca K MPOILIOMY U HACTOSIIIIEMY POCCUICKON MaTeMaTHKU,
[EHHOCTHBIM OTHOIIIEHUEM K JIOCTHUKEHUSIM POCCUMCKUX MATEMATHKOB U
POCCUICKON MaTEMAaTU4YECKON IKOJIbI, K UCITOJIb30BAHUIO ATUX JOCTUKEHUN B
JPYTUX HayKax U MPUKIAIHBIX cepax;

2) IrpakaaHCKO€ H TYXOBHO-HPaABCTBCHHOEC BOCIIMTAHHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEH rpaskJaHIHA U peau3alliu €ro Mnpas,
MIPE/ICTaBIICHUEM O MATEMATUYECKUX OCHOBAX (hYyHKIIMOHUPOBAHUS PA3THUHBIX
CTPYKTYP, SIBJICHUM, IPOLEAYpP IPAKIAHCKOTO 0011eCTBa (HalpuMep, BEIOOPHI,
OIPOCHI), TOTOBHOCTBIO K 0OCYKIECHUIO 3TUUECKUX MPOOIIEM, CBSI3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JTOCTH>KEHH HAYKH, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOM Ha aKTUBHOE y4aCTHE B PEIICHUH NPAKTUYECKUX 3a/1a4
MaTeMaTHYECKOW HAMPABIEHHOCTH, OCO3HAHUEM BaKHOCTU MAaTEMaTUYECKOTO
o0pa30BaHus HA MPOTSHKEHUH BCEH JKU3HU JI YCIEIHONW MPOPeCcCHOHATIbHON
NEeATEIbHOCTH U PA3BUTHEM HEOOXOJIMMBIX YMEHUN, OCO3HAHHBIM BHIOOPOM U
OCTPOCHHUEM MHAUBHIyaJIbHON TPAeKTOPUHU 00PAa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIIBHOMY M 3CTETUYECKOMY BOCIIPUSITHIO
MaTeMaTU4YeCKUX 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKIACHUH, YMEHUIO BUIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUS:

OpUEHTalueN B IEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, IPUPOIbI U



oO111ecTBa, TOHUMAaHUEM MaTEMAaTHUYECKON HAyKH Kak cephl YeT0BEUSCKOM
JIEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH JIJI PA3BUTHSI [TUBUIIN3AIUH,
OBJIaJICHUEM SI3bIKOM MAaTEMAaTUKH U MAaTEMAaTHYECKON KyJIbTYpPOU KaK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM MPOCTEUIIIMMH HAaBBIKAMU UCCIIEI0BATEIBCKOM
JICSITCIIbHOCTH;

6) ¢pusnueckoe BocnuTanue, popMupoBaHue KyJabTypPhl 310POBbS U
IMOLMOHAIBHOIO 0JI1ATONOY YU :

TOTOBHOCTBIO IPUMEHSATHh MATEMAaTHYECKUE 3HAHUS B HHTEPECAX CBOETO 370POBBA,
BEJICHUS 3I0POBOT0 00pasa KU3HU (370pOBOC MUTAHKE, COATAHCHPOBAHHBIN
PEXKHM 3aHITHIA U OTIBIXA, pETyJIsipHas (hu3nUecKas aKTUBHOCTH ),
c(hOpMHPOBAHHOCTHIO HaBbIKa pediekcuu, MPU3HAHUEM CBOETO MpaBa Ha OUTHOKY
1 TAKOI'O K€ IpaBa JIpyroro 4ejioBeKa;

7) IKOJOTHIECCKOE BOCIIMTAHHC:

OpUEHTalMeN Ha TPUMEHEHUE MATEMAaTUUECKUX 3HAHUU ISl peIeHUs 3a/1a4 B
00J1acT COXPAaHHOCTH OKPY’Karollel cpeibl, INIaHUPOBAHUS TOCTYIIKOB U OLIEHKU
UX BO3MOXKHBIX MOCJIECTBUH JIJIs1 OKPY>KatoIel Cpe/ibl, 0CO3HAHUEM TI100aTbHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTeH UX pelIeHUS;

8) aganTanus K M3MEHSIIOIINMCS YCJIOBHSAM COIHAILHOH M MPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JEUCTBUSM B YCIIOBUSIX HEOIPEICIEHHOCTH, MMOBBIIIEHUIO YPOBHS
CBOEU KOMIIETEHTHOCTH 4YePe3 NPAKTUYECKYIO JEATEIbHOCTh, B TOM YMCJIE YMEHUE
YUHUTBCS Y JPYTHUX JIOJIEH, TIPUOOPETATh B COBMECTHOM JESTEIHLHOCTA HOBBIC
3HAHUS, HABBIKA U KOMIIETEHILIMU U3 OINBITA APYTHUX;

HE0OXOIMMOCTHIO B POPMHUPOBAHNY HOBBIX 3HAHHM, B TOM YHCIe (DOPMYINPOBAThH
UJICH, TIOHATHS, TUTIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHUCIIC paHEee
HEU3BECTHBIX, OCO3HABATH ACPHUITUTHI COOCTBEHHBIX 3HAHUH ¥ KOMIICTEHTHOCTEH,
IUIAHUPOBATh CBOE PA3BUTHE;

CTIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAITHIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIONTUI KOHTPMEP, KOPPEKTUPOBATH TPUHUMACMBIES
pelIeHus U TeUCTBUS, GOPMYIMPOBATh U OIICHUBATH PUCKU U TIOCIICICTBUS,
dbopMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS



Bba3oBble JJornueckue 1eiicTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYLIECTBEHHbBIE IPU3HAKK MATEMAaTUYECKUX
O00BEKTOB, MOHATHM, OTHOILIEHUH MEX1y HOHATUAMHU, (OPMYIIUPOBATH
OINpEENICHNS MOHATHIA, yCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK
KJIacCU(pUKAIMU, OCHOBAHMS JIsl 0000IIEHNS U CPaBHEHUS, KPUTEPUU
IPOBOIMMOI0 aHAJIN3a;

e BOCHPUHUMATH, POPMYIUPOBATH U MPEOOPA30OBHIBATH CYKIICHUS:
yTBEPIUTENbHbIC U OTPUIIATENbHbIC, €UHIUYHbIC, YACTHBIE U 00IIHE,
YCIIOBHBIE;

e BbIABJIATH MAaTCMATHYCCKHUEC 3aKOHOMCPHOCTH, B3AMMOCBA3H U
IMPpOTHUBOPCYUA B CbaKTaX, JaHHBIX, Ha6J'I}OI[€HI/I$IX N YTBCPKIACHUAX,
npeaiaratb KpUTCpru 1JIA BBIABIICHUA 3aKOHOMCpHOCTCﬁ )51 HpOTHBOpC‘—IHﬁ;

e JICJIaTb BBIBOJABI C MCITIOJIB30BAHUECM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
HNHAYKTHUBHBIX YMOSaKHIOquHﬁ, yMOBaKHIOLICHHﬁ I1I0 aHaJIOT'nu,

o pa30upaTh A0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUH (PSAMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTENILHO HECIOXKHBIE IOKAa3aTeIbCTBA
MaTeMaTHUYECKUX (PaKTOB, BHICTPAWBATh apryMEHTALINIO, TPUBOUTh
IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH CIOCOO perieHus: yueOHoM 3a1aun (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHHUS, BEHIOMPATh Hau00JIee MOAXOSAIIMNMN ¢ yIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiicTBUS.

e HCIIOJH30BaTh BOIPOCH! KaK MCCIIECIOBATEIHCKUM HHCTPYMEHT ITO3HAHMS,
dbopMyIpOBaTh BONMPOCH, (PUKCUPYIOIIKE TPOTUBOPEYHE, MPOOIEMYy,
CaMOCTOATENILHO YCTaHABIMBATh HICKOMOE U JJaHHOE, (POPMUPOBATH
TUTIOTE3y, ApTYMEHTHPOBAThH CBOIO TTO3UIINI0, MHCHHCE;

e TPOBOJUTH IO CAMOCTOSATEIHLHO COCTABIIEHHOMY IIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE UCCEAOBAHNE 110 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00bheKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOOI;

e CaMOCTOSITENHHO (hOPMYIHPOBATH OOOOIIIEHUS U BHIBOJIBI I10 PE3YJIHTATAM
MIPOBENEHHOTO HAOIIOICHUS, UCCIIEIOBAHNUS, OIICHUBATH JJOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;



IMPOTHO3UPOBATH BOSMOXKHOC Pa3BUTHE ITPOLECCA, a TAKIKC BbIABUI'aTh
IMPCAITIOJIOKCHHUA O €TI0 PAa3BUTHHU B HOBBIX YCIIOBUAX.

Pabora ¢ undopmanmeii:

BBIABJIITH HCAOCTATOYHOCTDb U M30BITOYHOCTH I/IH(l)OpMaHI/II/I, JaHHBIX,
HGO6XOI[I/IMBIX IJI pCICHUA 3ada4U,

BbIOMpaTh, aHAJTM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MpEICTaBICHHUS,

BBIOMpaTh hopMy TIpeacTaBiaeHrs HHGOPMAIIUU U WITIOCTPUPOBATH
pelaeMble 3a1a4M CXeMaMu, JuarpaMmMaMu, HHOU rpaduKou U ux
KOMOMHAIIMSIMU;

OILICHMBATh HAAEKHOCTh UH(MOPMAITUU IO KPUTEPHUSIM, TTPEITI0KEHHBIM
y4uTeNIeM Ui CHOPMYITHUPOBAHHBIM CAMOCTOSITEILHO.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

BOCIIPUHUMATh U (POPMYIUPOBATH CYKICHHS B COOTBETCTBHH C YCIOBHIMHU
U 1eJIIMU OOLIEHMS], ICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTaX, 1aBaTh IIOSICHEHU 110 X0y PELICHUs
3a/1a4l, KOMMEHTHPOBATH MOJIYYEHHBIN PE3yNIbTaT;

B X0J1e 00CYXICHHS 3371aBaTh BOIIPOCHI TIO CYIIECTBY 0OCYKIaeMOM TEMBI,
po0JIeMBI, pelIaeMoi 3a/1auu, BHICKA3bIBATh UJIEH, HAIICJICHHBIC HA TTIOUCK
peLIEHUs, COMOCTABIATh CBOU CYXKIECHUS C CYKICHUAMU APYTUX
YYaCTHUKOB JHajiora, OOHapyXKMUBaTh pa3Iudyue U CXOJICTBO MO3UIUHI, B
KOPPEKTHOU PopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,

IIPEACTABIIATH PE3YJIBTATHI PELICHUS 3a7a4H, SKCIIEPUMEHTA, UCCIIEI0OBAHUS,
MPOEKTa, CAMOCTOSITENBHO BBIOUPATh (POPMAT BBICTYIICHUS C YYETOM 3a/1a4
IpEe3eHTALUU U OCOOEHHOCTEN ayIuTOPUH;

MOHMUMATh ¥ UCTIOJI30BaTh MPEUMYIIICCTBA KOMAHTHOW W WHINBH Ty ATbHOU
paboThI MPU PEeIICHNH YICOHBIX MAaTeMaTHYECKUX 3a/1a4;

MPUHUMATh 1EJTb COBMECTHOU JEATEIHLHOCTH, TJIAaHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOTHI, paclpeAeisiTh BUABI PaOOT, TOrOBapruBaThCS,
00Cy>XKIaTh MPOIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;



y4aCTBOBATh B IPYIIOBBIX (hopMax paboThl (00CykaeHUSI, 0OMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI ¥ IPYTHE), BBITIOJHATH CBOIO YaCTh PAOOTHI
¥ KOOPJIMHUPOBATH CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMaHIbI,
OIICHMBATh KaY€CTBO CBOETO BKJIAJa B OOIIUI TIPOIYKT IO KPUTEPHUSIM,
chOpMyYTUPOBAHHBIM YIACTHHKAMHU B3aUMOJICHUCTBHSI.

PerynsiTuBHbIE YHMBepcaJbHbIE YueOHbIe AeiCTBUSA

Camoopranusamnus:

CaMOCTOSATENbHO COCTaBIIATH IJIaH, AITOPUTM PEIICHUS 3aa4u (WU €ro
4acTh), BRIOUPATh CIIOCO0 PEIICHUs ¢ Y4ETOM UMEIONTUXCSI PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTUPOBATh U KOPPEKTUPOBATH
BapUaAHTHI pEIICHUN ¢ y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaACTh crocooamu CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpoHecca 1 pe3yjibTara
PCIICHUA MaTEeMaTH4YE€CKOM 3aJa4u,

NpcaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BO3HHUKHYTD IIPHU PCIICHUU 3aaa4HU,
BHOCHUTDb KOPPCKTUBBI B JACATCIIbBHOCTb HAa OCHOBC HOBBIX O6CTO$IT€J'IBCTB,
HaﬁIICHHLIX OIHI/I6OK, BBIAIBJICHHBIX pr,Z[HOCTeﬁ;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IECATEIBHOCTH MTOCTABIECHHOW LIEJHN U
YCIIOBUSIM, OOBSICHITh IPUYUHBI IOCTUKEHUS WJIM HETOCTUXKEHUS 1SN,
HAXOJIUTh OIMHUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniry oOy4enus: B 7 kiaacce 00ydarOnMics MOTYUUT CIEAYIONTUE TPEIMETHBIE

pe3yJIbTaTHI 10 anredpe:

Yucja v BLIYUCJICHUS

BrImotHTh, cOYeTast yCTHBIE M MUChbMEHHBIE MPUEMBI, apu(MeTHIeCKue TeUCTBUS

C pallMOHAJIIbHBIMHU YHUCJIaMH.

HaxonuTth 3Ha4€HUS YHUCIIOBBIX BRIPAKEHUN, TPUMEHSITH pa3HOOOpa3HbIE CIIOCOOBI

¥ IPUEMBI BBIYUCIICHHSI 3HAYCHUH TPOOHBIX BRIPAXKEHUH, COJEPIKAIINX

OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[TepexoauTh OT OHON (HOPMBI 3aITMCH YUCET K APYToil (TpeoOpa3oBhIBAThH

JECATUYHYIO Ap0o0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECTUUHYIO, B

YaCTHOCTHU B O€CKOHEUHYIO JCCATUYHYIO IPOOB).



CpaBHHBaTh U YIIOPSIOYMBATH PALIMOHAIBHBIE YHCIA.
OKpyTJsTh YUCIA.

BpInoaHATh IMPUKUIAKY U OIOCHKY PC3YJIbTATa BBI‘-II/ICJ'IeHI/If/'I, OLOCHKY 3HAYCHUM
YHCJIOBBIX BBIpa)KeHHﬁ. BrinonHATh I[CﬁCTBPISI CO CTCIICHAMM C HAaTypPaJIbHbBIMHA
IIOKa3aTCIIAIMU.

HpI/IMCHSITI) IMPpU3HAKHU OACIIMMOCTH, PA3JIOKCHUC Ha MHOKHUTCIIN HATYPAJIBHBIX
HYUCCII.

Pematsp IMPAKTUKO-OPUCHTUPOBAHHBIC 3a1a49H, CBA3AHHBIC C OTHOICHUCM
BCJIMYUH, ITPOIMIOPHUOHAIBHOCTBIO BCIIMYKWH, ITIPOLHCHTAMUA, HHTCPIIPCTUPOBATDH
PE3YJIbTAThI PCIICHUA 3a1a4 C y‘{éTOM OFpaHI/I‘-IGHI/If/'I, CBSI3aHHBIX CO CBOMCTBaMU
pacCMaTpUBACMBIX OOBEKTOB.

AuredpanvyecKue BbIPpaKEeHUA

Hcnonp30BaTh anredpanveckyro TEPMUHOIOTHIO M CHMBOJIMKY, TPAMEHSThH € B
npoIiecce OCBOCHUS y4eOHOTO MaTepurania.

Haxoauts 3HaueHus: OyKBEHHbBIX BBIPAKEHUH MPU 3aJaHHBIX 3HAUEHUAX
IIEPEMEHHBIX.

BrimonHsaTe npeoOpa3zoBaHus LIEOT0 BHIPAXKEHNS B MHOTOUJIEH PUBEICHUEM
MOJ0OHBIX CIaraeMbIX, PACKPhITHEM CKOOOK.

BBINOIHATS YMHOKEHHE OJJHOWIEHA HA MHOTOYJIEH U MHOI'OYJIEHA HA MHOTOYJICH,
IPUMEHSATH (DOPMYJIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIIeCTBIATh Pa3ioKeHNEe MHOTOYICHOB HA MHOYKUTEJIH C TTOMOIIBIO BEIHECEHUS
3a CKOOKH OOIIET0 MHOKUTEIIS, TPYIITUPOBKY ClIaraeMbIX, IpuMeHeHus Gpopmy
COKpAILLIEHHOI'O YMHOKECHUS.

[TpumensTh peoOpa3oBaHusi MHOTOUJICHOB JIJIsl PEIICHUSI PA3JIMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MIPEJIMETOB, U3 PEATbHON MPAKTUKH.

Hcronp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMH IMOKA3aTEIAMU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

PemaTte nuHENHbIE ypaBHEHUS C OJTHOW IEPEMEHHOM, IPUMEHSIS [IPaBUIIA
Iepexoa OT UCXOAHOI0 YPaBHEHUS K pAaBHOCWIBHOMY eMy. [IpoBepsaTs, saBisercs
JIM YHCJIO KOPHEM YPaBHEHUS.



[IpumeHsTh rpadguueckue METOIbl IPU PEIICHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TopOupaTe mpUMeEpHI ap YUCE, SIBISIIOUIMXCS pEIICHUEM JTMHEHHOT0 ypaBHEHUS
C IBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM MIIOCKOCTH rpadvK JIMHEUHOTO YPAaBHEHUS C IBYMSI
NEePEMEHHBIMHU, MOJIB3YSACh TPaPUKOM, MPUBOIUTH IPUMEPDI PEIICHUS YPaBHEHUS.

PemaTh cucteMbl IByX JIMHEWHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsTh U peliaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUI
10 YCJIOBHIO 33/1a4U, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J]a41
MOJTYYEHHBIN PE3yJIbTaT.

DyHKIUU

N300pakath Ha KOOPAMHATHON TIPSIMOM TOUYKH, COOTBETCTBYIOIINE 3a/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATH YUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeyaTh B KOOPJAMHATHOM MNIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnucpIBaTh C TOMOIIBIO (DYHKITMNA U3BECTHBIC 3aBUCUMOCTH MEKITy BETUINHAMH:
CKOpPOCTb, BpEMSI, pACCTOSIHUE, 1I€HA, KOJTUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIIBHOCTh, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMM MO 3HAUEHUIO €€ apryMeHTa.

[TonumaTts rpaduueckuit cocod mpeacTaBiIeHus U aHaIU3a HHGOPMAIIIH,
U3BJICKATh U MHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPAPUKOB PEAIbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K konIty 00ydenus B 7 kjacce 00y4aronuiics moyqduT CIeyolnue mpeIMeTHbIe
pe3yJIbTATHI 110 TEOMETPHH!

Pacrio3naBaTh n3y4eHHBIC TEOMETPUUYECKUE (DUTYPBI, OTIPECIISITh NX B3aUMHOE
pacmnoiokeHue, n300pakaTh reoMeTprIeCcKre (GUTYPBI, BHITIOJHATH YEPTEKH 110
YCIIOBHIO 3a7aur. I3MepsITh TMHENHBIE U YIJIOBBIE BEIMUKMHBI. Pemars 3a1aun Ha
BBIUHCJICHUE JIUJIMH OTPE3KOB U BEJIMYUH YIJIOB.



Jenarb rpyOyto OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B peabHOU
KHU3HHU, pa3MEPOB MPUPOIHBIX 00BbEKTOB. Paznuuars pa3mepsl 3TUX 0OBEKTOB I10
MOPSIAKY BEITUYUHBI.

CTpOI/ITL YCPTCIKU K TCOMCTPUICCKUM 3a/1aYdM.

[Tonb30BaThCS MPU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOIB30BATh MPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/a4.

[TpoBOIUTH TOTHUECKUE PACCYKIIEHHS C UCTIOIH30BAHUEM I€OMETPUIECKHIX
TEOpEM.

[Tonp3oBaThCs IMpU3HaKaM# PaBCHCTBA IIPAMOYI'OJIBHBIX TPCYTOJIbHUKOB,
CBOMCTBOM MCAHMAHBI, HpOBCI[éHHOﬁ K THIIOTCHY3C IIPAMOYTOJILHOI'O
TPCYTOJIBHHKA, B PCIICHNH I'COMCTPHUYCCKUX 3a/1a1.

OrnpenensaTs napamieIbHOCTh IPSIMBIX ¢ IIOMOIIBIO YTJI0B, KOTOPBIE 00pa3yeT ¢
HUMU cekymas. OnpeaensiTb NapauiebHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

Pemiats 33124 Ha KileT4yaTol Oymare.

[TpoBOAUTH BHIYMCIICHUS U HAXOIUTh YHCIIOBBIC U OYKBEHHBIE 3HAUEHUS YIJIOB B
Ir€OMETPUYECKUX 3a/1a4ax ¢ UCIIOIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJbHUKOB, CBOMCTB yTJI0B, 00pa30BaHHBIX MTPHU MNEPECEUEHUH ABYX
MapajuIeNIbHBIX MPSAMBIX CEKyLIEH. PelaTh mpakTHYECKUE 3a1a4i Ha HaX0XKICHUE
YIJIOB.

Biianets NOHATHEM FEOMETPUYECKOTO MECTA TOUEK. Y METH OIPEAENATh
OHMCCEKTPHUCY yTIJla U CEPEIMHHBIN NEPIEHIUKYJIISP K OTPE3KY KaK T€OMETPUUECKHE
MeCTa TOYEK.

DopMyIUpPOBaTH ONPEAEIEHUS OKPYKHOCTH U KPyTa, XOp/Ibl U JUaMeTpa
OKPYHOCTH, MOJIb30BATHCS X CBOMCTBAMH. Y METh IIPUMEHATH 3T CBOMCTBA NIPU
pEIIEHUH 3a1a4.

Biiasiets NOHSATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETH
HaxoauTh €€ 1eHTp. [lonb3oBaTbes pakTaMu 0 TOM, 4TO OMCCEKTPHUCHI YTIIOB
TPEYTOJIbHUKA IIEPECEKAOTCS B OAHOW TOUYKE, U O TOM, YTO CEPEANHHBIC
MEPIEHINKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Biraners noHsTHEM KacaTEIbHOM K OKPYKHOCTH, IIOJIb30BATHCS TEOPEMOU O
MEPIEHINKYJIIPHOCTH KAaCcaTeJIbHOU U paauyca, IPOBEAEHHOTO K TOYKE KACaHHUS.



[Tonp3oBaThCs HpOCTefIHII/IMI/I reOMCTPpUIYCCKMMHN HEPABCHCTBAMU, IIOHNMATDh UX
HpaKTI/I‘IGCKI/Iﬁ CMBICIJI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKHE MOCTPOCHUS C MOMOIIBIO LIUPKYJIIS U
JINHENKMU.

K koniry oOy4yenus: B 7 kiaacce 00ydaromMiics MOTYUYUT CIEAYIOUIUE IPEIMETHBIE
Pe3yJIbTaThI 110 BEPOSITHOCTU U CTATUCTHUKE:

Ywurath nHpOpMAIIMIO, TIPECTABICHHYIO B TaOIUIaX, HA UarpaMMax,
NPEJICTaBISITh JaHHBIC B BUJIE TAOJHII, CTPOUTH TUArPaMMBbI (CTOJIOMKOBBIC
(cTosibyaThie) U KPYroBhI€) 10 MAaCCHBaM 3HAUYCHUH.

OnuceIBaTh U UHTEPIIPETUPOBATH pPeabHbIE YNCIOBBIEC JAaHHBIC, TPEACTABICHHbBIC
B Ta0JIMIIAX, HA AUarpammax, rpapukax.

Hcnonp3oBaTh AJIA O CAaHUSA JAHHBIX CTATUCTHUYCCKUC XaPAKTCPUCTUKU: CPCIAHCC
apI/I(l)MGTI/ILIeCKOC, MCEauaHa, HanOoJIbIIee U HAUMEHBIIICE 3HAYCHU, pasMax.

HNwmets nipencTaBieHue 0 CIy4YalHOM N3MEHUYUBOCTH HA IIPUMEPAX 1IEH,
(U3NYECKUX BEIMYHMH, aHTPOIIOMETPUUSCKUX JTAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKOW YCTOMYUBOCTH.

K koniry oOy4yenus B 8 kiacce o0ydaromuiics MOTYYUT CIEAYIONTUE TPEIMETHBIE
pe3yJIbTaThl MO anredpe:

Yucjaa v BLIYUCJICHUS

Hcnonp30BaTh HayaJabHbIE IIPEACTABICHNS] O MHOYKECTBE ACHCTBUTEIBHBIX YUCET
JUIsSL CPaBHEHUS], OKPYTJICHUS U BBIUMCICHUN, N300pakaTh JeHCTBUTEIbHBIC YHCIIA
TOYKaMH Ha KOOPJIUHATHOU MPSIMOM.

[IpumeHsTh OHSATHE ApUPMETHIECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIC KOPHU, UCTIONIB3YS TIPU HEOOXOAMMOCTH KAJIBKYJISTOD, BHITIOTHITh
npeoOpa3oBaHus BRIPAKECHUH, COACPKAIUX KBAPATHBIE KOPHH, UCTIOIb3YS
CBOMCTBA KOPHEU.

Hcmonb30BaTh 3anucH OOJIBIIMX W MAJIBIX YHCEIT ¢ TIOMOIIBIO IECATUYHBIX IpoOeii
U crernener uucia 10.

AnredpanvyecKue BbIPpaKEHUA



HpI/IMCHSITB INOHATHUEC CTCIICHU C LICJIBIM ITOKA3aTCJIEM, BBIIIOJIHATH npeo6pa3013aHI/I$1
BI)Ipa)KCHI/If/'I, CoACpKalluX CTCIICHU C ICJIBIM IIOKA3aTCIICM.

BpInoaHATh TOXICCTBCHHBIC Hp€06p330BaHI/I$I paduOHAJIbHBIX BI)Ipa}KCHI/Iﬁ Ha
OCHOBC IIpaBUJI I[CﬁCTBHﬁ HaJd MHOI'OYJICHAMH U aJIFC6paI/I‘-ICCKI/IMI/I I[pO6SIMI/I.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

HpI/IMeHSITI) Hp€O6p3.30BaHI/IH BBIp&)KCHHI?I I pCIICHUA PA3JIMYHBIX 3a1a4 U3
MAaTCMaTUuKH, CMCIKHBIX ITPCAMCTOB, U3 peanLHoﬁ IPAaKTHUKH.

YPaBHeHI/IH N HEPABCHCTBA

Pemrats inHEHBIE, KBAIPATHBIE YPABHEHHS U PALIMOHAIBHBIE YPABHEHUS,
CBOIAIIMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMs IEPEMEHHBIMH.

[IpoBOANTE MIPOCTENIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM
quClie C MPUMEHEHHEM IrpaUUeCcKuX MpeACcTaBlIeHUH (yCTaHABIUBATh, UMEET JIU
YpPaBHEHUE WIM CUCTEMA YPAaBHEHUH PELICHUS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[TepexoauTh OT c0BECHOM (POPMYIUPOBKHU 3a/1a4u K €€ anreOpandeckoil MoJIeu C
MTOMOIIBIO COCTABJICHUSI YPABHEHHS WJIM CUCTEMBI YPaBHEHUW, UHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4d MOJTYyUYCHHBIN pe3yJibTar.

[IpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB JIJI1 CPABHEHMS, OLICHKH, PEIIaTh
JIMHEWHBIE HEPABEHCTBA C OJIHOM NMEPEMEHHON U UX CUCTEMBI, 1aBaTh
rpadUUYECKYI0 HLTFOCTPAIIMI0O MHOYKECTBA PEIICHNUI HEPABECHCTBA, CUCTEMBI
HEPABECHCTB.

DOyHKIUU

[ToHrMaTh ¥ UCTIOIB30BaTh (DYHKITMOHATBHBIC TIOHATHUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS ), OTIPEACIISATh 3HaUCHHE (DYHKIIMH 110 3HAYSHUIO
apryMeHTa, ONpeAeNATh CBOWCTBAa (PYHKIMU 10 €€ rpaduKy.

Crpoutsb rpaduku dJeMEeHTapHBIX GYHKUIUN BUJIA:

y=kix,y=x2,y=x3,y=[x|,y= X, OIHCHIBATH CBOWCTBA YHCIIOBOI byHKIIMA 110
e€ rpaduky.

K kon1y o0ydenust B 8 ki1acce o0ydaronuiics moyqduT cieyrolnue npeIMeTHbIe
pe3yJIbTAThI 110 TEOMETPHH!



Pacrio3naBaTth OCHOBHBIC BUBI IIGTI)IpéXYl“OJII)HI/IKOB, HX 3JIEMCHTHI, ITOJIb30BAaThCA
UX CBOMCTBaAMU IIpHu pCHICHUY I'COMCTPHUYCCKHX 3a1a4.

[IpuMeHsTh CBOMCTBA TOUKHU NIEPECEUCHUS ME/IMaH TPEYroJibHUKA (LIEHTpa Macc) B
pelieHuu 3a1a4.

Brnanets noHsTHeM cpeHEN IMHUN TPEYTOIbHUKA U Tpaneluy, IPUMEHATh UX
CBOMCTBA IIPU PELICHUH reoMeTpruueckux 3anad. [lonb3oBarscs Teopemoint daneca
Y TEOPEMO O MPONOPLIUOHAIBHBIX OTPE3KAX, IPUMEHSITh UX JIsl pEIIECHUS
IPAKTUYECKUX 3ajau.

[TpumeHsTh IpU3HAKK NTO100US TPEYTOJIHLHIUKOB B PEIICHUH F€OMETPHUECKUX
3aj1ad.

[Tonw3oBaThes Teopemoit [udaropa 1ist pelieHnss TeOMETPUUECKUX U
MpaKkTUYeCKUX 3aa4. CTpOUTh MaTEMaTUUYECKYIO0 MOJIEb B TPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENIbHO JEeNaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JJTUHBI.

BJ'IaI[eTB IMOHATHAMU CHMHYCA, KOCMHYCA U TAaHI'CHCA OCTPOIo yria
MMpAMOYTOJIBHOI'O TPCYT'OJIbHHKA. ITonp30BaThCS ATUMU TTOHATUSIMU JAJI1 pCIICHUSA
IMPAKTHUYCCKUX 3ada4.

Breruncnars (pa3iuuHbIMU CIOCO0AMH ) TIOMIAAb TPEYTOJIbHUKA U TUIOIIATU
MHOTOYTOJBHBIX (PUTYp (TOJB3YACH, II€ HEOOXOIUMO, KAIbKYJISITOPOM).
[IpuMeHsTh MoTy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Birazets NOHATUSAMM BIIMCAHHOTO M LEHTPAIBHOTO YTIJIA, UCIIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIi1aX MEXKIY XOpJaMu (CEKYIIMMH) U YIIIe MEXIY
KacaTeJIbHOM U XOPJAOM NPH PEIICHUH T€OMETPUYECKUX 3a1a4.

Biianets NOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA NPH PELICHUH 3a]a4.

[TpumMeHsTh MOTyYCHHBIC 3HAHKS Ha MPAKTHKE — CTPOUTH MAaTEMaTHICCKUE
MOJCIH JUTS 337249 PEaTbHOU KU3HH U IMTPOBOIUTH COOTBETCTBYIOIIUE BHIYUCICHUS
C MPUMEHEHHUEM TOI00USI 1 TPUTOHOMETPHH (TTOIB3YSICh, TNIe HEOOXOANMO,
KJIBKYJISITOPOM).

K koniy o0ydenust B 8 kiiacce o0ydaronuiics moyquT cieyrolne mpeIMeTHbIe
pEe3yJIbTAaThI 110 BEPOSATHOCTH U CTATUCTUKE:




W3Bnekath 1 ipeoOpa3oBbIBATH HHPOPMAIIUIO, PEACTABICHHYIO B BUJIE TA0JHII,
auarpaMm, rpauKoB, IPEICTABIATH TaHHBIE B BUJE TAOIUII, IUarpamm,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX TTOKA3aTeNel: CpeaHUX
3HAYCHUN U MEp pacceruBaHus (pa3max, JTUCIIEPCHS U CTAHIapPTHOE OTKIIOHEHUE).

HaxoauTe 4aCTOThI YUCITOBBIX 3HAYEHUI U YACTOThHI COOBITUI, B TOM YHUCJIE 1O
pe3yabpTaTaM U3MEpPEeHUN U HAOIIOACHH.

HaXOIlI/ITI) BCPOATHOCTH CﬂyqaﬁHBIX COOBITHH B OIIbITAX, 3HAasA BEPOATHOCTHU
SJICMCHTAPHBIX C06BITI/H>'I, B TOM 4YHMCJIC B OIIbITaX C paBHOBO3MOXHbBIMHA
QJICMCHTAapPHbIMU COOBITHSIMH.

Hcnonp3oBath rpaduyecKue MOJENIU: JEPEBO CIyIalHOTO SKCIIEPUMEHTA,
auarpammbl Dijepa, YucaoBast mpsimasi.

OHepI/IPOBaTB MMOHATHUAMMU: MHOXKECTBO, ITIOJAMHOKCCTBO, BBIIIOJIHATL OIICpAll HAI
MHOXXECTBaMU.: O6’beI[I/IHeHI/Ie, MEPECCUCHUC, TOIMOJIHCHUC, IICPCUNUCIIATD 9JICMCHTBI
MHOJKCCTB, IIPUMCHATDH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe NpeiCTaBICHUE MHOXKECTB U CBS3EH MEXITy HUMU ISt
ONMCAHUS MPOLIECCOB U SIBJICHHH, B TOM YHCJIE IPU PELICHUH 3a]1a4 U3 JPYTHUX
y4€OHBIX MPEIMETOB U KyPCOB.

K koHIty oOydeHus B 9 kiacce 00yUdarOIIUIICs MOTYUUT CIASTYIOUINE MPEIMETHbBIC
pe3yJIbTaTHI 10 anredpe:

Yucaa v BLIYUCJICHUSA
CpaBHHBATh M YHOPSIAOUYNBATH PAITMOHAIBHBIE M UPPALMOHAIBHBIE YUCIA.

BrInoaHsaTh apI/I(I)MeTI/I‘—IeCKI/Ie I[CﬁCTBHSI C paliOHAJIbHBIMH YHCJIaMH, COUCTAad
YCTHBIC U TMCbMCHHBIC HpI/IéMBI, BBIIIOJHATDH BBIYHMCIICHUA C HPPpalllOHAJIbHBIMHU
quCJIaMHU.

HaxoauTh 3HaU€HUS CTENEHEN C IEJIBIMU TTOKA3aTEISIMU U KOPHEU, BBIYUCIIATH
3HAYEHMS YUCIIOBBIX BBIPAKECHUM.

OKpyTasTh JEHCTBUTEIBHBIE YMCIIA, BHITOIHATh IPUKUAKY pe3yJbTaTa
BBIUHCIICHUH, OLIEHKY YUCJIOBBIX BBIPAKCHUM.



YpaBHeHMS U HEPaBeHCTBA

Pemars nuHelHbIE U KBaJApaTHbIE YPABHEHUS, YPaBHEHU S, CBOSIINECS K HUM,
pocTerIne APOOHO-PAIMOHAIIBHBIE YPABHEHHUS.

Pewrats cucTeMbl ABYX JIMHEWMHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE ABJISAETCS JIMHECUHBIM.

Pemartp TekcToBbIE 3a1auM anreOpanueckuM CIIoCOOOM € TIOMOIIbIO COCTaBJICHHUS
YPaBHEHMS WU CUCTEMBI JIBYX YPABHEHUU C JBYMs IEPEMEHHBIMU.

[TpoBOAMTH MPOCTEHIIIME UCCIICIOBAHUS YPABHCHHUM U CUCTEM YPaBHCHH, B TOM
YHCIIe C MPUMEHCHHEM rpaHUeCKUX MpeACTaBlIeHUH (yCTaHABINBATh, UMECT JIU
ypaBHEHUE WJIM CHCTEMa YPaBHEHUI PEIICHUS, €CJIU UMEET, TO CKOJIBKO, H
npouee).

Pemarts nuHeliHbIC HCPAaBCHCTBA, KBAJIPAaTHBIC HCPABCHCTBA, 1/1306pa>1<aTL PCIICHUC
HCPAaBCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIlIMChIBATh PCIICHUC C IIOMOIIBIO CUMBOJIOB.

Pemarts cucTemMbl TUHEMHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAIOIIIUC
KBaApPaTHOC HCPABCHCTBO, I/1306pa)KaTB pCHICHUC CUCTCMbI HCPABCHCTB Ha
YHUCJIOBOM HpHMOﬁ, 3aIlIUCBhIBATh PCHICHUC C IIOMOIIBbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3TAYHBIX 3a4a4.
DOyHKIUU

Pacnio3naBaTh GyHKIIMY N3y4EHHBIX BUOB. [loKa3pIBaTh CXeMaTHYECKU
PacmoIoKeHHE Ha KOOPJAMHATHOMN TIJI0CKOCTU IPapuKOB (DYyHKITHI
Buma:y = kx, y = kx+b,y=kix,y=ax2 + bx + ¢,y =x3,y=x,y = [x|, B

3aBUCUMOCTH OT 3HaY€HUN KO3 PUIIMEHTOB, OMUCHIBATh CBOMCTBA (D)YHKIIUMA.

Ctpouth 1 u300paxaTh CXeMaTUUeCKH rpaduKi KBaIpaTUIHBIX (PYHKITUH,
OIMHMCHIBATh CBOWCTBA KBAJPATHYHBIX (PYHKIHI 10 UX TpaduKam.

Pacnio3naBaTh KBagpaTHYHYIO QYHKIHIO 110 (GOopMyJie, MPUBOAUTH IPUMEPHI
KBaJIPaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PUZUKHU, TEOMETPHH.

YucJioBble MOCIEA0BATEIbHOCTH | nmporpeccum

Pacro3naBaTh apu)METHICCKYIO U TEOMETPUICCKYIO ITPOTPECCUH TMPU Pa3HBIX
crnoco0ax 3aJaHusl.

BbIMONHATH BRIUKMCIEHUS C UCIIOJIb30BaHUEM (HOPMYJI N-ro YjieHa
apru(PpMETUYECKON 1 T€OMETPUUECKON MPOrPecCuii, CYMMbI IEPBBIX N YJIEHOB.



I/I3o6pa>1<aTL YJICHBI ITOCJICAOBATCIIPHOCTH TOYKAMHU Ha KOOpI[HHaTHOﬁ IINITOCKOCTH.

Pemmats 3aa4um, cBsI3aHHBIC C YUCIIOBBIMU ITOCIIEIOBATEIIEHOCTSIME, B TOM YHUCIIE
3a]1a4M U3 PEATbHOM KU3HH (C HCIIOIh30BAaHUEM KAIBKYJISATOPA, IIU(PPOBBIX
TEXHOJIOTHH).

K koniry oO0y4yeHus: B 9 kiaacce 00y4daromuiics MOTYUUT CIEAYIOUIUE TPEIMETHbBIE
pe3yJIbTaThl [0 T€OMETPUH:

3HaTh TPUTOHOMETpUUYECKUE (QYHKIIUU OCTPHIX YTJIOB, HAXOJUTh C UX IIOMOILBIO
pa3IMyYHbIE 3JIEMEHTHI IPSIMOYTOJILHOTO TPEYTOJbHUKA («pEIICHNE
IPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaX0MUTh (C TOMOILBIO KATBKYJISATOPA) IJIUHBI
Y YIJIBI 17151 HETaOIMYHBIX 3HAUEHUH.

[Tonb3oBaThcs (hopmMysiaMy IPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM JIJIS1 HAXO0KICHUSI COOTHOILIEHUH MEXIY TPUTOHOMETPUIECKUMHU
BEJINYMHAMM.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JUUISL HAXO0KICHUS Pa3JINYHbBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY ), IPUMEHSTh UX MPU
pELIEHUH F'€OMETPUYECKUX 3a/ay.

BnageTs NoHATHAMU TpeoOpa30BaHus OA0OHUS, COOTBETCTBEHHBIX JIEMEHTOB
nono0HbIX ¢uryp. [losb30BaThCcsi CBOMCTBAMU MOA00US TPOU3BOJIBHBIX (PUTYD,
YMETb BBIYUCIIATD JJIMHBI U HAXOAUTh YTIIbl y MOAOOHBIX Guryp. [Ipumensars
CBOMCTBA 110100MsI B MPAKTUYECKUX 3a/1adaX. Y METh IPUBOJIUTH PUMEPHI
NMOJ00HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

[Tosb30BaThCs TEOpEMaMH O TIPOU3BEICHUN OTPE3KOB XOP/I, O IPOU3BEICHUHN
OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeabHOM.

[Tonb30BaTHCS BEKTOpAMU, TOHUMATh UX TEOMETPUUECKUA U (PU3UIECKUNA CMBICIT,
MPUMEHSTH UX B PEIICHUU T€OMETPUUECKUX U pU3NUeCcKuX 3a1ad. [[pumMeHsTh
CKQJISIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXO0XKICHUS IJIUH U YTJIOB.

[Tonb3oBaThCs MCTOAOM KOOpAHWHAT HA IINIOCKOCTHU, IIPUMCHATH €TI0 B PCIICHHUHA
rCOMCTPHUYCCKUX U IIPAKTUYCCKUX 3aay.

BJ'IaI[CTB MOHATHAMU ITPABUJIIBHOT'O MHOT'OYT'OJIbHHUKA, JJIMHBI OKPYKHOCTHU, JTJIMHBL
AYT'H OKPYKHOCTHU U paHHaHHOﬁ MCPHI yTJId, YMCTb BBIYHUCIIATH IJIOIIAAbL KpyTra U
€ro 4acTew. HpI/IMCHHTB IMMOJYYCHHBIC YMCHHUS B IIPAKTUYICCKHUX 3ajadax.

Haxonuth ocu (Wiv IEHTPBI) CUMMETPHUH (GUTYP, TPUMEHSITH IBIKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasix.



[TpuMeHsTh MOJTydeHHbIC 3HAHUS Ha IPAKTHKE — CTPOUTh MAaTEMaTUIECKUE
MOJEIHN JUTS 33729 PEaTbHON KU3HH U POBOIUTH COOTBETCTBYIOIINE BHIUUCICHUS
C MPUMEHEHHUEM MOJ00US ¥ TPUTOHOMETPHUCCKUX (DYHKITHH (TTOIB3YSICh, T1IE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).

K konIty o0ydenus B 9 kjacce 00y4aronuiics MoyqduT CIeyIoIue mpeIMeTHbIe
pEe3yIabTaThI 110 BEPOSITHOCTU U CTATUCTHUKE!

W3Bnekats 1 mpeoOpa3oBeIBaTh HHGOPMAITHIO, TIPEICTABICHHYIO B PA3IMYHBIX
WMCTOYHHUKAX B BUJC TAOJMII, TUarpamMm, rpaduKoB, MIPEACTABIISThH TaHHBIC B BUJIC
Ta0JIuIIl, AUarpamMm, rpaduKoB.

Pemiats 3a1a4u opraHUu30BaHHBIM IIEPEO0OPOM BAPUAHTOB, & TAKXKE C
UCITI0JIb30BAaHUEM KOMOMWHATOPHBIX MPABUII U METOJIOB.

HMcnonp30BaTh OonMcaTeIbHbIC XapaKTCPUCTUKHU IJIsI MAaCCUBOB YN CJIOBBIX JAaHHBIX,
B TOM YHUCJIC CPCAHHUC 3HAYCHUA U MCPBI paCCCHBAHU].

HaXOI[I/ITB YaCTOThI 3HAUCHUI M YaCTOTHI CO6BITI/I$I, B TOM 4YHCJIC I10JIb3YACH
pe3ylibTaTaM1 HpOBCIIéHHLIX I/I3M€p€HI/Iﬁ u H&6JIIOI[€HPIﬁ.

HaxoauTh BEpOSTHOCTH CITyHYallHBIX COOBITHI B M3YUEHHBIX OINBITAX, B TOM YUCJIE
B OIBITaX C PABHOBO3MO>KHBIMHU JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUIX
VCIIBITAaHUU 10 TIEPBOT0 YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

HNmeTh npencTaBiieHUE O CIIy4alHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

HimeTs mipeicTaBIeHHE O 3aKOHE OOJIBIIINX YHUCET KaK O MPOSIBIICHUN
3aKOHOMEPHOCTH B CIy4YaifHOW U3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX YHCEIT B
pUPOIE U OOIIECTBE.

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

Ne Pa3zpnen, Tema ypoka Kon-Bo yacos S0P

/11

1 Yucna 1 BEIUKUCIEHUS. ParinoHaibpHbIe 25 https://m.edsoo.r
qucIia u/7f415b90/

2 [Tpocreiimue reomerpuueckue purypsr | 14 https://m.edsoo.r
U UX CBoWcTBa. M3Mepenue u/7f415e2e/
TeOMETPUYECKUX BETUUUH

3 [MpencTaBneHne TaHHBIX 7 https://m.edsoo.r

u/7f415fdc/

4 Anrebpanueckue BhIpaXKEHUS 27 https://m.edsoo.r

u/7t415b90/

5 TpeyroabHUKH 22 https://m.edsoo.r




u/7f415e2e/

6 OmnwcarenbHas CTaTUCTHKA 8 https://m.edsoo.r

u/7f415fdc/

7 YpaBHEHHS 1 HEPABECHCTBA 20 https://resh.edu.r

u/subject/17/10/

8 [MTapannensHble IpsMbIE, CYMMa yIJIOB 14 https://m.edsoo.r
TPEYTroJbHUKA u/7f415e2e/

9 CayyaiiHast HK3MCHUYHBOCTh 6 https://m.edsoo.r

u/7f415fdc/

10 Koopaunatel u rpaduku. @yHKIHN 24 https://resh.edu.r

u/subject/51/

11 OxpysxHOocTH U KpyT. ['eomerpuueckue | 14 https://m.edsoo.r
IOCTPOCHHMSI u/7f415e2e/

12 Beezenue B Teoputo rpado 4 https://m.edsoo.r

u/7f415fdc/

13 BeposTHOCTB 1 9acToTa CIIy4aiiHOro 4 https://m.edsoo.r
COObITHS u/7f415fdc/

14 [ToBTopenue. O6oOIICHHE. 15 https://m.edsoo.r
CucreMaruzaius 3HaHUN u/7f415e2¢/
UTOTO 204

8 KUIIACC

No Pa3znen, rema ypoka Kon-Bo yacos 90P

/11

1 Yucna u Beruncienus. Kaaparueie 15 https://m.edsoo.r
KOpHHU u/7f417af8/

2 Yucina u Berunciienus. CTeneHs ¢ UelsM | 7 https://m.edsoo.r
1oKa3areieM u/7f417af8/

3 YeThIpexyroabHUKN 12 https://m.edsoo.r

u/7f417e18/

4 [ToBTopenue. OnucarenbHas 8 https://m.edsoo.r
cratucTuka. PaccenBanue TaHHBIX u/7f417th2/

5 AnreOpanyuecKie BBIpaXeHUSI. 5 https://m.edsoo.r
KBagpaTHbIil TpexuiieH u/7f417af8/

6 AnredpanuecKue BHIPaKECHUS. 15 https://m.edsoo.r
Anrebpanueckas Apo0b u/7f417af8/

7 Teopema daneca u Teopema o 15 https://m.edsoo.r
IPOMOPLHUOHATIBHBIX OTPE3KaX, u/7f417e18/
M000HBIE TPEYTOIBHUKH

8 MHoxecTBa 4 https://m.edsoo.r

u/7f417tb2/

9 BeposTHOCTB cityyaitHOro coObITHA 6 https://m.edsoo.r

u/7f417tb2/

10 VYpaBHeHus u HepaBeHcTBa. KBagpaTtaeie | 15 https://m.edsoo.r
YPaBHCHHS. u/7f417af8/

11 ITnomans. Haxoxaenue momanei 14 https://m.edsoo.r
TPEYTOJILHUKOB U MHOTOYTOJILHBIX u/7f417e18/
¢uryp. Ilnomanu nogo6HbIX GUTyp

12 Teopema IMudaropa u Havama 10 https://m.edsoo.r




TPUTOHOMETPUHU u/7f417e18/

13 VYpaBuenus u HepaBeHCTBA. CHCTEMBI 13 https://m.edsoo.r
ypaBHEHHH u/7f417af8/

14 Vbl B OKpYKHOCTH. Brincanusie u 13 https://m.edsoo.r
OTHMCAHHBIE YETHIPEXYTOIbHUKH. u/7f417e18/
KacaTesnbHble K OKPYKHOCTH.

YpaBHEHHE KacaTeJIbHbIX

15 BBenenue B Teopuio rpados 4 https://m.edsoo.r

u/7f417tb2/

16 Cayyaiinbie COOBITHS 8 https://m.edsoo.r

u/7f417tb2/

17 VYpaBHEHHS 1 HEPABCHCTBA. 12 https://m.edsoo.r
HepaBencTBa u/7f417af8/

18 Oyuximu. OCHOBHBIE TOHSTHS 5 https://m.edsoo.r

u/7f417af8/

19 Oynkimu. Yucnopbie QyHKIUH 9 https://m.edsoo.r

u/7f417af8/

20 [ToBTopenue. O6oOIICHHE. 14 https://m.edsoo.r
CucreMaruzaius 3HaHUN u/7f417e18/
UTOTO 204

9 KIIACC

No Pa3znen, rema ypoka Kon-Bo yacos 90P

/11

1 Yucna u Berunciaenus. JleiictBurenpupie | 9 https://m.edsoo.r
qHcia u/7f419d08/

2 Tpuronometpusi. TeopemMbl CHHYCOB U 16 https://m.edsoo.r
KOCHHYCOB. PelieHne TpeyroibHIKOB u/7f41al2c/

3 VYpaBHEeHUs U HepaBeHCTBA. YpaBHeHus | 14 https://m.edsoo.r
C OJIHOH MmepeMeHHOU u/7f419d08/

4 [IpeoOpazoBanue moa00Hs. 10 https://m.edsoo.r
Metpudeckre COOTHOIICHHS B u/7f41al2c/
OKPY>KHOCTH

5 VYpaBHeHus u HepaBeHCTBAa. CHCTEMBI 14 https://m.edsoo.r
ypaBHEHUI u/7f419d08/

6 Bekropst 12 https://m.edsoo.r

u/7f41al2c/

7 VYpaBHEHUS 1 HEPABEHCTBA. 16 https://m.edsoo.r
HepaBeHcTBa u/7f419d08/

8 JlekapTOBBI KOOPJMHATHI HA MIIOCKOCTH | 9 https://m.edsoo.r

u/7f41al2c/

9 OyHKIIUU 16 https://m.edsoo.r

u/7f419d08/

10 [TpaBubHBIE MHOTOYTOJIBHUKH. [JmuHa | 8 https://m.edsoo.r
OKPYKHOCTH | TUIOMIAh KpyTa. u/7f41al2c/
Brraucnenue miomanein

11 YucioBble OCIEI0BATEIBHOCTH 15 https://m.edsoo.r

u/7f419d08/

12 JIBMOKEHUSI TIJIOCKOCTH 6 https://m.edsoo.r




u/7f41al2c/

13 [ToBTOpEHHE Kypca BEPOSITHOCTH U 8 https://m.edsoo.r
CTaTHCTUKY § Kilacca. DJICMEHTBI u/7f41a302/
KOMOWHATOPHKHU

14 ['eomeTprueckas BEpOSTHOCTb. 10 https://m.edsoo.r
Vcnprtanus beprayu u/7f41a302/

15 CrydaitHasi BeTMYUHA 6 https://m.edsoo.r

u/7f41a302/

16 [ToBTopenue. OGoOIICHHE. 35 https://m.edsoo.r
CucreMaruzauus 3HaHAMN u/7f419d08/
UTOTO 204




