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1. HOACHUTEJIBHASA 3AIIUCKA

Pabouas nporpamma cocTtaBiieHa Ha OCHOBE (hefiepasibHOI paboueil mporpaMMbl 10 MaTeMaTHKE,
YTBEpXKJACHHOU TMpukazoM MuHnucrepctsa npocsenieHus PO ot 31.05.2021 No287 «O0 yTBepkacHUN
denepanbHOro 00pa30BATENBLHOTO CTaHAApTAa OCHOBHOTO OO0MIEro oOpa3oBaHUs» (3aperucTpUpPOBAH
05.07.2021 Ne64101, PabGouas mporpamma, nainee [Iporpamma, cocraBiieHa Ha OCHOBE deaepalbHON
paboueil mporpaMMbl MO MaTeMaTUKE, YTBEP)KIEHHON MprkazoM MuHHcTepcTBa mHpocBemeHuss Pd
or 18.05.2023 Ne370 «OO6 ytBepxkaeHun (enepanbHOM 00pa30BaTEIBHOW MPOrPaMMbl OCHOBHOTO
obmiero oopazoBanus» (3apeructpupoBano B Munrocte Poccuu 12.07.2023 Ne74223), mporpamMmsl 1o
MareMatuke s 5-9 kiacco (aBTopbl A.I'. Mep3msik, B.b. TTononckwuii, M.C. Sxup, E.B.bynuko u 1/ 5-
11 xmaccel. — M.: Benrana- I'pad, 2020).

B IIporpamme peanusyrorcs cienyromue nean 00y4eHus .

1) B HarpaBJI€HUH JTUYHOCTHOI'O Pa3BUTHUS:

* Pa3BUTHE JIOTHYECKOTO M KPUTHYECKOTO MBIIUICHHS, KYJIbTYPbl pE€4H, CIOCOOHOCTH K YMCTBEHHOMY
JKCIIEPUMEHTY;

* hopMuUpOBaHHE Y Y4YaIIMXCS HHTEIUIEKTYyaJlbHOH YECTHOCTH W OOBEKTUBHOCTH, CIIOCOOHOCTH K
[IPEO0JI0JIEHUIO MBICIUTENBHBIX CTEPEOTUIIOB, BBITEKAIOLINX M3 OOBIIEHHOTO OIIbITA;

* BOCIIUTAHUE Ka4yeCTB JIMYHOCTH, OOECIICYMBAIOIINX COLUAIBHYI0 MOOMIBHOCTh, CHOCOOHOCTH
IIPUHUMATH CAMOCTOSITEIILHBIE PEIICHHUS;

* hopMuUpOBaHHE KA4YeCTB  MBIIUICHUS, HEOOXOIMMBIX I  aJanTallid B  COBPEMEHHOM
nH(pOpPMaITMOHHOM OOIIECTBE;

* pa3BUTHE UHTEpPECA K MAaTEMATUYECKOMY TBOPUYECTBY U MAaTEMATUYECKUX CIIOCOOHOCTEH;

2) B MeTanpeMETHOM HaIPaBJICHUU:

* (hopMUpOBaHHME TPEICTABICHU O MaTeMaTHKE KaK YacTH OOIIEYeTIOBEYECKONH KYJIbTYpBl, O
3HaYMMOCTH MaTEMaTHKH B Pa3BUTHH LUBUWIN3ALUN U COBPEMEHHOI'0 OOLIECTBA;

* pa3BUTHE MPEJCTABIEHUH O MaTeMaTuke Kak (¢opMe OIUCaHUS M METOJe IO3HaHUs
JeUCTBUTENILHOCTH, CO3/ITaHUE YCIOBUH Ui IPHOOPETEHUs IEPBOHAYAIBHOIO ONbITA MAaTEMaTHYECKOTO
MOJIETTUPOBAHUS;

* (hopMupoBaHHe OOLIMX CIIOCOOOB MHTENIEKTYAIbHOM JEATEIbHOCTH, XapaKTePHBIX JJIs1 MATEMaTUKH U
SIBJIIOIIMXCSI OCHOBOW IO3HABATENIbHOM KYJbTYphl, 3HAUMMOW JJI1 PAa3lUYHBIX Cep YeT0oBeuecKOn
NESITENIBHOCTH;

3) B IpeIMETHOM HaMpaBJICHHUH:

* OBJIaJICHUE MaTeMaTUYeCKMMHU 3HAHUSAMU M YMEHUSIMH, HEOOXOIUMBIMU JUI IPOIOJKEHUs 00yUYeHHUs
B CTapllel IIKOJie WIM MHBIX 0011e00pa30BaTeNbHbIX YUPEXKICHUAX, U3YUEHHS] CMEKHBIX JUCIMILINH,
IIPUMEHEHHUS B ITIOBCEIHEBHOM JKHU3HY;

* co3gaHue (yHAAMEHTa JUIsi MaTeMaTH4eCKOro pa3BUTHS, (HOPMHUPOBAHHS MEXaHU3MOB MBIIIICHMUS,
XapaKTEPHBIX I MATEMAaTUYECKOU JEATEIBHOCTH.

Kypc marematuku (anredpsl, reomerpun) 7-9 siBisiercs 0a30BbIM 711 MaTEMaTHUECKOro oOpa3oBaHus U
Pa3BUTHS IIKOJIBHUKOB.

B pamkax [Iporpammsl pemarorcs 3agaun:

° nproOpecTu MaTeMaTUYecKre 3HaHUS 1 YMEHUS;
° OBJIaJIETh OOOOIIEHHBIMU CIIOCO0AMU MBICTUTENBHOM, TBOPUECKOH 1€ATEIbHOCTH;
° OCBOMTH KOMITETEHIMH (y4eOHO-TIO3HABaTeNbHYI0, KOMMYHUKAaTHUBHYIO, pe(IeKCHUBHYIO,

JIMYHOCTHOI'O CaMOpa3BUTHA, I/IH(l)OpMaI_[I/IOHHO-TeXHOHOFI/I‘IeCKYIO, ONEHHOCTHO-CMBICJIOBYIO.

MecTo y4eOHOT0 nmpeaMeTa, Kypca B y4eOHOM IIaHe
B ®enepanbHom OazucHOM yueOHOM IulaHe Tmpeamer «MaremaTHka» OTHECEH K
oOpa3zoBarenbHOl oOnactu «MartemaTnka U MHQOpPMATHKa» W BKJIIOYAeT B ce0s H3yuyeHHE TPEX
muctuminH «Anrebpa» (3/4 ywaca B Hemenmio), «['eomerpusi» (2 daca B Hemenmwo) u «BeposTHOCTh U
CTaTUCTUKAY.
[TporpamMma mpeaycMaTpuBaeT U3yUeHUs alreOphl:



B 7, 8 m 9 kmaccax (34 Henenu), B 7 kimacce 4 yaca B Hemenmto B 8 M 9 kitaccax mo 3 daca B
HEJIENI0, BCEro Ha u3yuyeHue Kypca orBoautcs 340 yacos.

ITo reomerpuu: B 7, 8 u 9 knaccax (34 Hegenu) mo 2 yaca B HEJIEIIO, BCETO Ha M3yUYEHUE Kypca
orBoguTtcs 204 yaca

ITo IIporpamme npeaycMOTPEHO:

B 7 KJlaccaX TeMaTHYECKHX KOHTPOJIHBIX paboT 1o aiaredpe — 7, o TeoMeTpuu - 4,

B 8§ KJIaccax: TEMaTHYECKUX KOHTPOJIBHBIX paboT 1o anredpe — 6, 1o reoMeTpuu — 6;

B 9 KJlaccax: TeMaTHYeCKMX KOHTPOJIBHBIX PaboT 1o anredpe — 5, mo reomeTpun — 6.

Tectbl, caMocTOATEIbHBIE PA0OOTHI IPOBOAATCSA B paMKax OCYIIECTBICHUS IOYPOUHOTO KOHTPOJIS
[0 Mepe TMPOXOXKACHUS OTHEIbHBIX BOIPOCOB yUEOHOH TEeMBI M TO3BOJSIOT (PUKCHPOBATH CTENEHb
YCBOCHHUSI MaTepHalia BO BpeMs €ro U3yueHusl.

Metoauueckast uaes COCTOMT B TOM, YTO IMIpellaraeéMblii Kypc MO3BOJSET OO0ecreYnuTh
dbopMupoBaHHe, KaK MPEIMETHBIX YMEHUN, TaK U YHUBEPCAJIbHBIX YU€OHBIX JACHCTBHI IIKOJIBHUKOB U
CIOCOOCTBYET AOCTIKEHHIO onpenenéHHbIX BO PI'OC NMMYHOCTHBIX pe3yjbTaTOB, KOTOPHIE MO3BOJSAT
yUYaluMcs IPUMEHSITh MOJTYYSHHbIC 3HAHUS M YMEHUS JJIsl PEeLICHUS )KU3HEHHBIX 3a]1a4.

Peanu3zanus BHyTpUIIpeIMETHBIX CBSI3€H B IEATEIBHOCTH YUUTENSI COCTOUT B OTOOpE MaTrepuaia,
METOJIOB M TMpPUEMOB OOy4YeHHS, HANpaBICHHBIX Ha HauOoJee YCHEIIHOe YCBOCHHE MaTepHana.
Peanuzanus BHYTpPUIIPEIMETHBIX CBSI3€H C MO3UIMK yYSHHKA COCTOHMT B €r0 CaMOCTOATENBbHOI padoTte
[0 YCBOCHHIO CBSI3€M MEXAYy M3YUYCHHBIMH YacTSMHU MaTepuana, Mo OO0OOMICHHIO M CHCTEMaTH3aluu
3HaHUMU.

[Iporpamma paccuutana Ha 34 Henenb B 7,8,9 kiaccax.

st obecrieuenust peanuzanuu tpedoBannii ®I'OC — 2021 ocHOBHOrO 00IIEro 00pa3OBaHUS
ydanmucs 7-9 KiaccoB, OBIAJCHHE MPOrpaMMol ydeOHOro kypca «BeposSTHOCT, M CTaTHCTHUKA»
PEKOMEHJIyEeTCSI OPraHU30BaTh B paMKax y4eOHOTO Kypca «Ayredpay, Uit 3TOro HE0OXOAMMO JOOaBUTh
B HEro BEPOSTHOCTHO-CTATUCTUYECKOE COJEp)KAaHUE, KOTOpOE IMPEAyCMOTPEHO MPOrpaMMoil K
M3YYEHUIO B HACTOSIINIA U MPEALISCTBYIOIINE TOIbI 00yUeHHUSI.

H3meHeHus, BHECEHHBIE B pab0uy0 MporpamMmmy.

Ha ocnoBanum pexomengamuii B Kypc «Aunrebpa» Obuio J00aBJIIEHO BEPOSITHOCTHO -
CTaTUCTUYECKOE COJIEPIKAHUE:

B 7 kiacce 29 yacos, B 8 kiacce 15 yacoB u B 9 kitacce 17 yacoB ¢ y4éToMm TOro, 4TO

B 5-6 Kimaccax ObLUTH U3YYEHBI TEMBI:

« DIJIeMEHTBI CTaTUCTUKH, BEpOSITHOCTH. KoMOMHATOpHBIE 3a1aUn»;

«IIpeacraBnenue NaHHBIX B BUJE TaOJIHII, KPYTOBBIX M CTOJNIOYATHIX AHArpamMm, TpaduKoBy;

«Cpennee apudmernueckoe. CpeHee 3HAUCHUE BETHUUHBIY;

«CinyuaitHoe coObiTHe. J[oCTOBEpHOE M HEBO3MOXKHOE COOBbITHA. BeposTHOCTH ciywaifHOro
coObITHs. Perenne KOMOMHATOPHBIX 33729,

B 8 kinacce «MHOXeCTBO U ero 3yeMeHThl. [lonMHoxecTBO. Onepanuu HaJ MHOKECTBaMHU.
YucnoBble MHOKECTBAY,

B 9 kmacce «OcCHOBHbIE MpaBHUia KOMOMHATOpPUKH. YacToTa M BEpOSTHOCTH CIIydaifHOrO
coObITus. Kiaccuueckoe onpenenenue BeposiTHOcTH. HauanbHble cBeleHus: 0 cTaTUCTHKEY. (JIuHUS
YMK no maremaruke. ABtopbl: Mep3msk A.I'., Tlomonckuii B.b., Sxkup M.C.).

Jns peanuzanuu nporpaMMbl yueOHOro Kypca «BeposiTHOCTh M CTaTUCTHUKa» B MEPEXOJIHBIN
Nepuoj,  NMPOM3OLUIO YIUIOTHEHHWE MaTepuanga M COKpAIIEHO KOJMYECTBO 4YacOoB Ha H3Y4YEHHE
CleayromuX naparpagos:

B 7 Kjaacce: JluHellHOe ypaBHEHHME C OJHOM NEpeMEHHOW, PelieHue 3amad ¢ MOMOIIBIO YpaBHEHWI,
CBolicTBa CTENEHM ¢ HATYpAIbHBIM MTOKa3aresieM, OHOWICHBI, Y MHOKEHHUE OJIHOYJIEHA HA MHOTOWIEH,
YMHOXEHHE MHOIOWIEHAa Ha MHOrowieH, Pas3jnokeHne MHOroujeHOB Ha MHOXKUTENIU. BriHeceHune
o0miero MHOXHUTeNs 3a CKoOkH, Pa3iokeHne MHOrO4JeHOB HAa MHOXHUTEIU. MeToa TpyIIUupOBKH,
PasnocTh kBazpaToB ABYyX BbIpaxkeHUM, KBaapaT cymMMbl M KBaJpaT pPa3HOCTH JBYX BBIPAXKEHUH,
[IpeoOpa3oBanre MHOTOUYJIEHa B KBaJpaT CyMMBbI WM Pa3HOCTU ABYX BblpaxkeHHil, CyMMa U pa3HOCTh
KyOOB JBYX BbIpakeHHi, [IpuMeHeHne pa3nuyHbIX clIocOO0B Pa3oKEeHHsI MHOTOYJIEHa HA MHOXHTEH,
Ces3u mexnay BenumunHamu. Dynkuwmsa, CrocoObl 3amanus QyHkuuu, I'papuk ¢ynkuuu, JluHeinas



¢byHkuusa, e€ rpaduku cBoicTBa, JIMHENHOe ypaBHEHHE C JBYMs IE€PEMEHHBIMH M €ro rpadux,
CucteMbl ypaBHEHUI ¢ IByMs NepeMeHHBbIMU. [ padudeckuii METO pelIeHus] CHCTEMBI ABYX JIMHEHHBIX
YPaBHEHHUH C ABYMs IIEPEMEHHBIMH, PelieHne cuctem JIMHEWHBIX YPaBHEHUH METOJIOM IOJICTaHOBKH,
Pemenne cucreM JIMHEWHBIX YPaBHEHMM METOIOM CJOKEHHs, PelieHue 3amad ¢ IOMOIIBIO CHUCTEM
JIMHEHHBIX YPAaBHEHU;

B 8 kiacce: CiiokeHue ¥ BBIYMTAHUE PAllMOHATBHBIX IpoOe ¢ pa3HbIMH 3HaMeHaTesiMu, ClloKeHHe U
BBIUUTAHHWE PALUOHAIBHBIX Jpo0eil ¢ pa3HbIMM 3HaMeHareasiMM, CBOICTBa CTENEHH C LENbIM

_k

nokasarenem, OyHkuus =X u e€ rpaduk, CBoiicTBa apupmMeTHuecKoro KBagparHoro kopus, ®opmyia
KOpHEH KBaJpaTHOIo ypaBHeHUs1, PopMyIia KOpHEN KBaJAPAaTHOIO YPABHEHUS,;

B 9 kiacce: CloxeHHe U yMHOXXCHHME YMCIOBBIX HEpaBEHCTB. OLICHNBAHME 3HAYCHMS BBIPAKECHUSY,
Pemenue HepaBeHCTB ¢ OHON NepeMeHHOM. UucnoBble IPOMEXYTKH, CHCTEMBI IMHEHHBIX HEPABEHCTB
c omHOW mepemeHHOHM, IloBTOopeHme W pacmupeHue ceneHuit o QyHkiuu, CBoHcTBa (YHKIIHH,
[Toctpoenue rpadukoB ¢pyukuuii Y = f(X) + b u y = f(x + @), Kagpatuunas ¢pyukuus, e€ rpaduk u
cBoiicTBa, CHUCTEMBI YypaBHEHMM C JByMs II€PEMEHHBIMHM, MareMaTnyeckoe MOJEIUpOBaHUE,
Apudmerndeckass mporpeccus, CymMma N TEpBBIX WIEHOB apudmerndeckoil mnporpeccun, Cymma

OCCKOHEYHOM reOMETPUUYECKON MTPOTrPECCHu, Y KoTopor | q | < 1.
PabGoyas nporpamma opueHTHpOBaHa Ha ucnoJib3oBanue Y MK:

npeaAMCT

porpaMma

YMK

Anrebpa

nporpammsl: 5-11 kmacesl/ / AT
Mep3nsk, B.b. Ilononckui,
M.C. Sxup, E.B.byuko u a1p . —
M.: Benrana- I'pad, 2020

Anrebpa: 7 kmacc: / A.I'. Mepansak, B.b. TTomoHckui,
M.C. Skup. — M.: Benrana-I'pad, 2020.

Anrebpa: 7 Kjacc: JMJAKTUYECKHE MaTepUaIbl:
TUAAKTHYECKHE  Marepuanbl: COOpHHMK 3amad U
KOHTPOJBHBIX pabot/ A.I'. Mep3snsk, B.B. Tlononckwuii,
M.C. Skup. — M.: Benrana—I'pad, 2020.

Anrebpa: 8 kmacc: / A.I'. Mep3ansik, B.b. [TomoHckui,
M.C. Sxup. — M.: Benrana-I'pad, 2020.

Anrebpa: 8 Kiacc: JAMJAKTUYECKHE MaTepHaIbI:
COOpHUK 3a/1a4 MU KOHTPOJIbHBIX pabdot/ A.I'. Mep3msik,
B.b. Ilononckuii, M.C. Skup. — M.: Benrana—Ipad,
2020.

Anrebpa: 9 kmacc: / A.I'. Mepansik, B.b. Tlomonckuii,
M.C. Sxup. — M.: Benrana-I'pag, 2020.

Anrebpa: 9 kmacc: JAMIAKTUYECKHE MaTepHAaIbI:
COOpHUK 3a/1a4 MU KOHTPOJIbHBIX pabdot/ A.I'. Mep3msik,
B.b. Ilononckuii, M.C. Skup. — M.: Benrana—Ipad,
2020.

I'eomerpus

nporpammsl: 5-11 knacesl/ / AT
Mepsisk, B.b. ITononckuid,
M.C. Sxup, E.B.bytko u ap. —
M.: Benrana- I'pad, 2020

I'eomerpus: 7 knacc / A.I.Mepansk, B.b. [Tononckuii,
M.C. Sxup. M.: Benrana-I'pag, 2020

l'eomerpusa:7 Kiacc: [OMAAKTAYECKHE MaTEpUAIIBL:
cOOpHUK 3a/1a4 M KOHTPOJIbHBIX pabdot/ A.I'. Mep3isik,
B.b. Ilononckuii, M.C. fkup. — M.: Benrana—Ipad,
2020

I'eomerpus: 8 xnacc / A.I'.Mep3sik, B.b. Ilononckuit,
M.C. Sxup. M.: Benrana-I'pag, 2020

l'eomerpusa:8 knacc: JOUOAKTHYECKHE  MaTepHaJIbL:
cOOpHUK 3a/1a4 M KOHTPOJIbHBIX pabdot/ A.I'. Mep3isik,
B.b. Ilononckuii, M.C. fkup. — M.: Benrana—Ipad,
2020.

I'eomerpus: 9 knacc / A.I'.Mep3nsk, B.b. [Tononckuii,
M.C. Sxup. M.: Benrana-I'pag, 2020

l'eomerpusa: 9 xkmacc: AMAAKTUYECKHE MaTEpPUAIIBL:




COOpHUK 3a/1ad U KOHTPOJBHBIX paboT/ A.I'. Mep3msik,
B.b. Tlomonckuii, M.C. fkup. — M.: Benrana—Ipad,

2020.
BepostHOoCcTh MaremaTrka. BepossTHOCTB 1 cTaTUCTHKA: 7-9-€ KIIaCCh
U CTaTUCTUKA : 0a30BbIi ypOBEHb: YUEOHUK B IBYX 4acTix, 7-9

kiaccel/ Beicorckuii U.P., Smenko U.B., mox
penakuueit Amenko M.B., AkunonepHoe 0011ecTBO
«M3narenscTBO «IIpocBenienney, 2023

Cpok peanu3zanuu JaHHOM pabouei MporpaMMbl COCTABIISIET TPHU T'OJIA.

KonTponbHbie paboThl B3AThI U3 YYEOHBIX MOCOOUI: AUTaKTUYECKUE MaTepralibl: COOPHUK 3a7a4
U KOHTpOJIBbHBIX paboT/ A.I'. Mep3msk, B.b. [Tononckuii, M.C. fxup. — M.: Benrana—I'pad, 2022.

Jannsle mocoOus cojepkaT TeMaTUYeCKUE KOHTPOJbHBIE PadOThI, CAMOCTOSATEIbHBIE PaOOTHI,
MaTeMaTHYeCKHUEe JUKTAHTHL. TeMaThka W COoAepKaHHe KOHTPOJIBHBIX pa0OT OXBATBIBAIOT TPEOOBaHUS
[Iporpammer 7,8,9 knaccos.

CocnacHo usmeHeHUsAM, BHECeHHbIM 6 (HedepaibHblll 20CYOAPCMBEHHBIL 00PA308aAMEbHBLLL
cmaHoapm — OCHOB8HO20 — obujeco  00pazosanus,  memamuyeckoe  NIAHUPOGAHUe  paboueli
npoepammul pazpabomaro ¢ yuemom Illpoepammul socnumanus u pazeumusi MAOY «OK «Jluyeti No3»
umenu C.I1. Yeaposoiiy.




IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O
HNPEIMETA «MATEMATHKA» (B PAMKAX TPEX YUEBHBIX KYPCOB: «AJITEBPA,
«'EOMETPUS», «BEPOATHOCTD U CTATUCTHUKA») HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS ~ TPOrpaMMbl  Y4eOHOTO Kypca  «Anrebpa»
XapaKTepU3YIOTCS:

1) maTpuoTnyeckKoe BOCIIUTAHHE:

MPOSIBIICHUEM HMHTEpEca K MPOILIOMY M HACTOSIIEMY POCCHUHUCKON MaTeMaTUKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHMKECHHSIM POCCUUCKHX MATEMAaTUKOB U POCCHUMCKOM MATEMaTUYECKOM IIKOJIbI, K
HCIIOJIB30BaHUIO THX JOCTH)KCHHUM B IPYTHUX HayKaX M MPUKIATHBIX chepax;

2) rpaIaHCcKoe H TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OO0S3aHHOCTEH TpakJIaHWMHA W peald3alldd  ero Ipas,
MPEJICTABJICHHEM O MAaTEMaTHYEeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS DPA3IMYHBIX CTPYKTYp, SBIICHUH,
MPOIIEAYp TPaKIAHCKOro oOImecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHIO
ATUYECKUX TPOOJEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHIXKEHUW HayKHh, OCO3HAHHUEM
BOXHOCTH MOPAJIbHO-3TUYECKUX MPUHITUIIOB B ICSITEILHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHMBHOE Yy4YacTHE B PEIICHUHM MPAKTUYECKUX 3aJad MaTeMaTU4YeCKOM
HaIPaBJIEHHOCTH, OCO3HAHUEM BAa)KHOCTH MAaTEMaTUYECKOro 00pa30BaHUs HA MPOTSHKEHUH BCEH KU3HU
JUTSl YCTIEITHOW MPOo(eCCHOHATBHON NeATEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM
BBEIOOPOM W TIOCTPOCHUEM HHIUBUIYATBLHOW TPACKTOPUU OOPA30BAHUS U KU3HECHHBIX IJIAHOB C YYETOM
JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CITOCOOHOCTBIO K SMOITMOHAIBHOMY M 3CTETHUYECKOMY BOCIIPUATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKIeHNH, YMEHUIO BUJIETh MaTeMaTUYECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSI:

OpUEHTAIIME B JIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX TMpEJCTaBICHUN 00
OCHOBHBIX  3aKOHOMEpPHOCTSIX  Pa3BUTUS  4YeNOBEeKa, TMNPUPOAsl U  oOIIecTBa, MOHUMAaHHEM
MaTeMaTUYeCKol HayKu Kak c(epbl 4elIOBEUECKOU NEATEebHOCTH, ITANoB €€ Pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHUSl LIMBUIIM3ALIMM, OBJIAJICHUEM S3BIKOM MAaT€MAaTHUKH M MAaTEMAaTUYECKOW KYJIbTYpOH Kak
CPEIICTBOM IMO3HAHUS MUPA, OBIAJACHUEM TPOCTEUIITUMU HaBBIKAMH MCCIIEIOBATEIHCKON e TEILHOCTH;

6) pusuueckoe BocnuTaHHe, (POPMHUPOBAHHE KYJIbTYPbI 30POBbSI H IMOIHOHAIBLHOTO
os1aromostyums:

TOTOBHOCTBIO NPHUMEHSATh MaT€MaTUYECKHE 3HAHHUS B MHTEpPECaX CBOETO 3/I0POBbs, BEACHUS
310pOoBOr0 O0pa3a >KU3HMU (30POBOE TMHUTAaHHUE, COAJAHCHUPOBAHHBIM PEXKHUM 3aHATUM U OT/AbIXA,
perynsipHasi (pu3nueckas akTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HaBbIKA pediekcru, MpU3HAHUEM CBOETO
MpaBa Ha OMUOKY M TAKOTO YKe IpaBa JAPYTroro YeIoBeKa;

7) 3K0JIOTHYECKOE BOCTIMTAHUE:

OpHUEHTAIlE Ha TMPUMEHEHHE MATeMAaTHYEeCKUX 3HAHWUW JUIsl pemieHus 3amad B o0JacTu
COXPaHHOCTH OKpY>Karolleil cpefipl, IIIaHUPOBAHUS MMOCTYIKOB M OLEHKH UX BO3MOXKHBIX MOCIEACTBUI
JUTSL OKPY’KAIOIIEH CpeJlbl, OCOZHAHUEM TJIO0ATBHOTO XapaKTepa SKOJOTHUYECKUX MPOOJIeM U MyTel ux
pelieHus;

8) amanTauus K M3MEHSIOIIUMCS YCJIOBHAM CONMAJIBLHONH U PUPOIHOI Cpeabl:

FOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTHUECKYIO JIeATeIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y APYTHX JIIOJICH,
MpHOOpeTaTh B COBMECTHOM JIeATEIbHOCTH HOBBIC 3HAHMS, HABBIKYA U KOMIIETCHIIUU U3 OTIBITA IPYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAHWU HOBBIX 3HAaHWM, B TOM YHCIe (DOpMyIHpoBaTh HIIEH,
MIOHSTHSI, TUTIOTE3bI 00 0OBEKTAX U SBICHUSIX, B TOM YHCIIE PaHEEe HEU3BECTHBIX, OCO3HABATH JAC(PUIIUTHI
COOCTBEHHBIX 3HAHWI W KOMIIETEHTHOCTEH, TIJIAHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALUIO KaK
BBI30B, TPeOYIOIMUI KOHTPMEP, KOPPEKTHPOBATH IPUHUMAEMBbIE PEIICHUs U IeHCTBUA, (HOPMYITUPOBAThH
U OLIEHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3soBble Jlornyeckue a1efcTBUA:

. BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU MAaTeMaTUYECKUX OOBEKTOB,
MOHATHIA, OTHOIICHHA MEXIYy MOHITHIMH, (OpPMYIHpPOBATH ONpEACICHUS TOHATHUN, yCTaHABIUBATH
CYILIECTBEHHBI NpPHU3HAK KIACCHU(PUKAIMU, OCHOBaHMS IJs OOOOIICHHS U CpaBHEHHS, KPUTEPHUH
MIPOBOJMMOI0 aHAJIU3a;

. BOCHPUHUMATH, (OPMYJIUPOBATH U IPEOOPA3OBBIBATH CYKICHUS: YTBEpPAUTEIbHBIE U
OTpHULIATENbHbIC, €IMHUYHBIC, YACTHBIC U O0IIKE, YCIOBHbIE;
. BBISIBJISITH MaTeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOpPEUMS B (PaKTax,

JAHHBIX, HAOTIOJIEHUAX U YTBEPXKICHUSX, MIpEeAJiaraTh KPUTEPUHU IJISl BBIABJICHUSI 3aKOHOMEPHOCTEU
MPOTUBOPEUHIA;

. JIeNaTh BBIBOJBI C MCIIOJb30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M WHIYKTHUBHBIX
YMO3aKJIFOYE€HNH, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;
. pa3duparp JOKa3aTeNIbCTBA MATEMATUYECKUX YTBEPKACHUH (IPsSMBbIE M OT MIPOTHBHOTO),

MPOBOANTHh CAMOCTOSITEIbHO HECIOKHBIE JJOKAa3aTeNbCTBA MaTeMaTUYeCKUX (AaKTOB, BBICTpAUBATh
apryMeHTaluI0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHMUS;

. BBIOMpaATh CHOCOO pemieHus y4eOHOHl 3amaun (CpaBHUBAaTH HECKOJIBKO BapHaHTOB
pelieHus, BbIOnpaTh Hanbosee MOAXOASIUN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTebcKme 1eiCTBUS:

. UCTOJNB30BAaTh  BONPOCHI  KAaK  HCCIIEAOBATENbCKUH  WHCTPYMEHT  IO3HAHWA,
(dbopMynHupoBaTh BONPOCH], PUKCUPYIOLIUE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIBHO YCTaHABIMBATD
HCKOMO€ U 1aHHOC, q)OpMI/IpOBaTI) TUnoTe3y, apryMEHTUPOBATH CBOIO ITO3UIINIO, MHCHHUE,

. IPOBOJIUTH IO CAMOCTOSITENIBHO COCTaBICHHOMY IUIAHY HECIIOKHBIH HKCIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEMaTHYECKOTO 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEXKIY COOO0M;

. CaMOCTOSITENTFHO (pOpMYyIIMPOBaTH 0OOOIIEHHUS M BBIBOJBI 110 PE3YJIbTaTaM IPOBEAEHHOTO
HaOIIOCHUs, MCCIEIOBaHUs, OLIEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX pE3yJIbTaTOB, BHIBOJOB MU
0000IIEHN;

. MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCa, & TAK)XKE BBIIBUTaTh MPEINOI0KEHHS O
€ro pa3sBUTHUHU B HOBBIX YCIIOBHAX.

Padora ¢ naopmanmeii:

. BBISIBJISITH HEAOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMAIINH, JTaHHBIX, HEOOXOAUMBIX JJIs
pellIeHns 3a1a4H;

. BbIOMpATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH HH(OPMAIUIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

. BbIOMpaTh QopMy MHpeacTaBieHus MHGOPMALMU U WLTIOCTPUPOBATh pelllaeMble 3aJauu
CXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOUHALUAMUY;

. OLICHMBATh HAAEXKHOCTh MHMOpPMAIMHU MO KPUTEPUSAM, MPEAJIOKEHHBIM YUYUTEJIEM WU

c(OpMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHukaTHBHBIE yHHBepcaibHble yieOHbIe 1eiCTBUS:

. BOCIIPUHUMATh U (HOPMYITUPOBATh CYKICHHUS B COOTBETCTBHM C YCJOBHUSMH M LEISIMHU
oO1IeHHsl, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U NMHChMEHHBIX TEKCTaXx,
JlaBaTh MOSCHEHUS 10 X0y PEIIEHUs 3aJaul, KOMMEHTHPOBATh IOJTYUYEHHbIN pe3yibTaT;

. B X0/i€ OOCYXKIEeHHMsI 3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYXJ1aeMOil TeMbl, MPOOIEMBI,
pelaeMoil 3aa4un, BEICKa3bIBaTh UAEH, HALIEIICHHBIE HA IOUCK PEILIEHUS, COTIOCTABIIATH CBOU CYKICHUS



C CYXACHUSIMH JIPYTMX YYaCTHUKOB JHalIora, OOHapy»XHBaTh pAa3JIMYMe M CXOJICTBO IO3MIIMMA, B
KOPPEKTHOH Gopme (HOopMyITHUpOBATh Pa3HOTTIACHS, CBOU BO3PAKECHUS;

. MPEACTABIIATh PE3YyJIbTAThl PELICHUS 3a/ayd, SKCIEPUMEHTA, MCCIIEIOBAaHHUs, IMPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (POpMaT BBHICTYIUICHHS C Y4ETOM 3aJad IPEe3eHTAuHd M OCOOECHHOCTEU
ayJIuTOPHH;

. MOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHON M MHAWBUIAYAIbHOW pabOTHI pU
peleHnH yueOHbIX MaTeMaTHUECKUX 3ajiay;
. IIPUHUMATD LI€JIb COBMECTHOW JEATEIBHOCTH, IUIAHUPOBATH OPraHU3aLUI0 COBMECTHOMN

paboThI, pacmpenensTh BHIbI padOT, JIOrOBapHBATHCS, OOCYKIATh TMPOIECC M pPe3ysbTaT paloThl,
0000111aTh MHEHUS HECKOJIBKHUX JIIONIEI;

. y4acTBOBAaTh B TPYNIOBBIX (hopMax paboThl (00CYyKaeHUsI, 0OOMEH MHEHHSIMH, MO3TOBBIE
ITYPMBl M JIPYTHE), BBIMOJHITH CBOIO YacTh pPaOOThl M KOOPJUHHPOBATH CBOW JICUCTBUS C JIPYTUMHU
YJieHAaMA KOMAaH[bl, OICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT IO KpPUTEPUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHBIe yHMBepcaJbHbIe y4eOHbIE TeiiCTBUS

Camoopranusaunus:

. CaMOCTOSITENIPHO COCTaBJISITh IUJIaH, AJITOPHUTM pEUICHUs 3a1aud (WM €ro 4acth),
BEIOMpATh CHOCOO pemieHus ¢ Y4ETOM HMEIOIIUXCS PEeCypCcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH ¢ y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAJIbHBII HHTELJIEKT:

. BIIQJIETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IMpOIecca M pe3ysibTaTa PEIICHHS
MaTeMaTHUYCCKOH 3a1a4u;
. NpEeIBUACTh TPYIHOCTHU, KOTOPhIE MOTYT BO3HHMKHYTh IPU PEIICHUHU 3aJa4d, BHOCUTH

KOPPEKTHUBBI B JESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJIEHHBIX OIIMOOK, BBIIBICHHBIX
TPYJHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JAEATEIbHOCTU IOCTABJICHHOW LIEIH U YCIOBUSM,
OOBSICHATh NPUYMHBl JOCTH)KEHUS MM HEAOCTHXKEHMs LeJM, HAaxXOQUTh OLIMOKY, JaBaTh OILICHKY
MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBbI YYEBHOI'O KYPCA
«AJITEBPA»

7 KJIACC

K koHmy oOyueHus B 7 KJacce 00y4YalOIIMACH MOJYYUT Cjeayole TMpeIMeTHbIe
pe3yJbTaThl:

Yucia ¥ BbIYMCICHUSA

BeimonHATe, coueTas yCTHblE M IUCbMEHHblE NPUEMBI, apUPMETHUYEeCKUe JEHCTBHUS C
paloOHaIbHBIMU YHCIIAMHU.

HaxonuTh 3Hau€HHs] YMCIOBBIX BBIPAKEHHUH, NIPUMEHATH Pa3sHOOOpa3Hble CHOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUI, COEPKAIUX OOBIKHOBEHHBIE U IECATUUHBIE JPOOH.

[TepexoauTs 0T 01HOM (POPMBI 3amKcH YKceN K APYroi (mpeoOpa3oBIBAThH AECATUUHYIO APOOh B
OOBIKHOBEHHYI0, OOBIKHOBEHHYO B JIECTHUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUUYHYIO JPOOb).

CpaBHHMBATh U yHOPSAI0UYUBATH PALIMOHATIBHBIE YHCTIA.

OKpyrJATh 4ncna.

BpINOAHATE TPUKUIKY W OIEHKY pE3yJibTaTa BBIYUCICHUH, OLEHKY 3HAYeHW YHMCIOBBIX
BbIpaK€HUI. BBIMOIHATE AEMCTBUSI CO CTENIEHSMHU C HATYPAJIbHBIMU [TOKa3aTEIsIMHU.

[TpyuMeHsTh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEI.

Pemarh mnpakTUKO-OpUEHTHpPOBAHHbIE 3aJauyd, CBA3aHHbIE C OTHOIIEHHWEM BEJMYHUH,
IIPONOPLIMOHAIIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPIPETHPOBATh PE3YJIbTAThl PEIIECHUS 3a7ad C
y4€TOM OIpaHUYEHHH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMbIX OOBEKTOB.

Auredpanyeckne BbIPaKeHHUs



Hcnonb3oBaTe anreOpanydyecKkyr0 TEPMUHOJOTHIO M CHMBOJIMKY, HNPUMEHATh €€ B Ipolecce
OCBOCHHUS y4yeOHOT0 MaTepuaa.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 3aaHHBIX 3HAUEHHSX IIEPEMEHHBIX.

BremonsasaTe mpeoOpa3oBaHMs LENOTO BBIPAKEHHS B MHOTOWICH MPHUBEICHHEM IOAOOHBIX
CJIaraeMblIX, PaCKpbITHEM CKOOOK.

BbINoNHATE YMHOXKEHNE OJHOWIEHA HA MHOTOWIEH U MHOI'OWIEHAa Ha MHOI'OWIEH, IPUMEHSAThH
(bopMyIIbl KBaapaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCymiecTBIATh Pa3oKEHHEe MHOTOYJICHOB HAa MHOXKUTENU C TMOMOLIbIO BBIHECEHHS 33 CKOOKH
00111er0 MHOXKUTEIS, TPYIIIIUPOBKYU ClIaraeMbIX, IpUMEHEHUs (HOPMYJT COKPAIIEHHOTO YMHOXKEHHUS.

[TpuMeHsTh MpPeoOpa3oOBaHMsT MHOTOWICHOB JJISl PEUICHUs PAa3JIMYHBIX 33]a4 W3 MaTEeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Hcnonb30BaTh CBOMCTBAa CTEMEHEW C HaTypaJbHBIMU IIOKa3aTeNIMU JUIS TpeoOpa3oBaHUs
BBIPAYKECHHUIA.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemars suHelHBIE ypaBHEHHS C OJHOM II€PEMEHHOH, NpPUMEHAA IpaBWia IEpexona OT
HCXOJHOI0 YPaBHEHHUS K paBHOCUIbHOMY eMy. IIpoBepsiTh, ABIISE€TCS JIM YUCIIO KOPHEM YpaBHEHHUSI.

[TpumensTh rpaduyeckre METO/Ibl IPU PELICHUHN JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonOupars mpuMepsl mMap YHUCEN, SBISIONIMXCS PEIICHHEM JHHEHHOTO ypaBHEHHS C JIByMs
IIEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOM TUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHS C JIByMs IIEPEMEHHBIMHU,
H0JIB3YSICh I'Ppa)MKOM, IPUBOIUTH PUMEPHI PELICHUS] YyPaBHEHUS.

Pemats cucreMbl JBYyX JMHEMHBIX YypaBHEHUH C JByMs IE€PEMEHHBIMM, B TOM 4YHCIIE
rpaguIecKy.

CocTaBisTh U pelnath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YPAaBHEHUH IO YCIOBUIO
3a]1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M I1OJIy4EHHBIN pe3ybTar.

DOyHKIUHA

N300pakaTb Ha KOOPAMHATHON MHpPSMOIl TOYKH, COOTBETCTBYIOILME 3aJaHHBIM KOOpAMHATaM,
JIy4H, OTPE3KH, HHTEPBaJbl, 3aIIUCHIBATH YMCIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe.

OTmeuaTh B KOOPJMHATHOW MJIOCKOCTH TOYKH IO 33aJJaHHBIM KOOpJIWHATaM, CTPOMTH T'papuKu
nuHeHbIX QyHKIMA. CTpouTh rpaduk pyHKINU y = [X|.

OnwuceiBaTh C MOMOIIBIO (PYHKUUH H3BECTHBIE 3aBHUCUMOCTH MEXIY BEJIWYMHAMHU: CKOPOCTb,
BpEMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM paboTHI.

Haxonuth 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnoco0 TMpeACTaBICHUS M aHaIW3a HHPOpMallUM, H3BIEKATh U
MHTEPIPETHPOBATH HHPOPMALIMIO U3 TPaQUKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K konny oOydeHus B 8 KkJjacce o0y4yaromuiics MNOJIYYMT CJeAylolMe MpeaMeTHbIe
pe3yabTarThl:

Yucsia v BLIYUCICHUSA

Hcnonb30BaTh HaYalbHBIE IPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEN IS
CPAaBHEHMsI, OKpYIJIEHUS M BBIYUCICHHMH, H300paxarh JACHCTBUTEIbHbIE dYHCIAa TOYKAMH Ha
KOOPJIMHATHON IPSIMOIA.

[TpuMeHATH MOHATHE apU(PMETUYECKOrO KBAJPAaTHOIO KOPHS, HAXOAWUTh KBAJpaTHbIE KOPHH,
UCIOJIB3YS MPU HEOOXOAUMOCTH KaJIbKYJISTOP, BBIMOIHATH IPEOOPa30BaHUs BhIPAKEHHM, COAEpIKAIINX
KBaJIpaTHbIE KOPHHU, UCIOJIb3Yys CBOWCTBA KOPHEM.

Hcnonp30BaTh 3amucu OONBIINX U MajlbIX YUCEN C TIOMOIIBIO IECATUYHBIX Ipo0eil U creneHei
gucina 10.

AuiredpanuyecKkue BbIpasKeHUs1

[TpuMeHATH MOHATHE CTEMEHHU C LENbIM IT0Ka3aTeNeM, BBIIOIHATh MPeoOpa30BaHus BhIPAKEHHIH,
COJIep KallNX CTENEHH C LEIbIM IT0KA3aTENEM.

BhBINOAHATE TOX/IECTBEHHbIE MPeoOpa3oBaHusl PAlMOHANBHBIX BBIPAKEHUH Ha OCHOBE MpaBUII
JeMCTBUI HaJl MHOTOYWIEHaMHU U aJireOpandyeckuMH IpOoOsiMHU.



PacknaapiBaTh KBaJpaTHBIN TPEXUICH HA MHOKHATEIH.

[TpumeHsTh TpeoOpa3oBaHMs BBIPAKECHUN I PEUICHUs Pa3JIMYHBIX 337ad U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEalbHON IIPAKTUKHU.

YpaBHeHusI 1 HepaBEeHCTBA

Pemare ymHelHble, KBaJpaTHbIE YPAaBHEHUS U PALMOHAIBHBIE YPABHEHUS, CBOISALIMECS K HUM,
CUCTEMBI JIBYX YPAaBHEHHH C ABYMsI IEPEMEHHBIMHU.

[IpoBoauTh mIpOCTEHIINE HCCIEIOBAHUS YPABHEHMM M CUCTEM YPAaBHEHUH, B TOM YHUCIE C
IpUMEHEHHEeM TrpaduyecKux MpeacTaBieHuil (yCTaHABIUBaTh, MMEET JIM ypaBHEHHE WM CHCTEMa
YpaBHEHHH peLIeHHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

[TepexoauTs OT cia0BeCHOH (HOPMYITHPOBKH 3a7audl K €€ anreOpanveckoil MOJENIH C MOMOIIbIO
COCTaBJICHHS YPaBHEHMS WJINM CUCTEMBbl YPABHEHUM, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NIOJIyYEHHBIN pe3ysbTarT.

[IpuMeHATh CBOMCTBA 4YMCIOBBIX HEPAaBEHCTB [UIsl CPAaBHEHUS, OLICHKH, PEIIaTh JIMHEHHbIC
HEPaBEHCTBA C OJHOHM MEpPEeMEHHOW M WX CHUCTEMBI, J1aBaTh IrpapuyecKyr0 WILIIOCTPAIMIO MHOXKECTBA
pEILIEeHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHumaTh U KCHOJB30BaTh (YHKIMOHAJIbHBIE MOHATHS U SA3BIK (TEPMHHBI, CUMBOJIUYECKUE
0003HAYCHHS), OMNpPENeNATh 3HaYeHHe (YHKIMM TO 3HAYCHHIO apryMEHTa, OIpPENeNiTh CBOICTBa
¢dbysknun 1o e€ rpaduky.

CrpouTtsb rpaduku dJIeMEHTApHBIX (YHKIUN BUIA:

k o . .
y=-y= X2,y =x3y = |X|, y = Vx, onuchIBaTh CBOMCTBA YHCIOBOI QYHKIMH TI0 €& TpaduKy.

K konIy 00yuenus B 9 kjiacce 00y4arOIMACs MOJYYUT CJIeAyIONIHE MPeAMeTHbIE pe3yJbTaThl:

Yuciia ¥ BbIYHMCICHHSA

CpaBHUBATH U YIIOPSAIOUMBATH PAIMOHAIBHBIE U UPPALIMOHAIILHBIE YUCIIA.

Boinonuate apudmernyeckue OEHCTBUS C PALMOHAIBHBIMM YHUCIIAaMH, COYETas YCTHbIE U
MUCbMEHHBIEC TPUEMBI, BHITIOHATH BEIUMCICHUSI C UPPALMOHATLHBIMU YUCIIAMHU.

Haxomute 3HaueHMsl cTeneHedl ¢ LeNbIMU TMOKa3aTeNlssMU W KOpHEW, BBIYUCIATH 3HAUEHUS
YHUCJIOBBIX BBIPAXKEHUH.

OKpyriasaTh JEMCTBUTEIbHBIE UYMCIA, BBINOJHATH MPUKHUJIKY PE3yJIbTaTa BBIYUCICHHM, OLIEHKY
YHUCJIOBBIX BBIPAXKEHUH.

YpaBHeHusI U HepaBeHCTBa

PemaTe nuHElHbIE U KBaJlpaTHbIE ypaBHEHUS, YPaBHEHUs, CBOJAILIMECS K HUM, IPOCTEUIINE
JIpOOHO-paLlOHAJIbHBIE YPABHEHMUS.

Pematp cuctembl ABYX JMHEWHBIX YpaBHEHUH C JIByMs NEPEMEHHBIMH W CHCTEMBI JIBYX
YpaBHEHUM, B KOTOPBIX OJJHO YpaBHEHUE HE SIBISIETCS JTMHEHHBIM.

Pemate TekcTOBBbIE 3a7audl anreOpanvyeckuM CIocoOOM € MOMOIIBIO COCTaBJIECHUS YpaBHEHUS
WM CUCTEMBI IBYX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

ITpoBoauTh mIpOCTEHIINE HCCIENIOBAaHUS YPAaBHEHMM M CUCTEM YPAaBHEHUMH, B TOM YHUCIE C
IpUMEHEHUEM TpaduyecKuX IpecTaBlIeHU (ycTaHaBIMBaTb, MMEET JIM YpaBHEHHE WIM CUCTEMa
YPaBHEHMI pelIeHHUs], €CIIM UMEET, TO CKOJIBKO, U Tpoyee).

Pemarp nuHeliHble HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh pelIeHHe HEPaBEHCTB
Ha YKCIIOBOM NPSIMOM, 3aIIMCBIBATh PELIEHUE C TOMOLIBIO CUMBOJIOB.

Pemarb cucteMbl JTUHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE KBaJpaTHOE
HEPaBEHCTBO, N300paXkaTh pEIIEeHNE CHCTEMbl HEPABEHCTB HA YHMCIIOBOM MPSAMOA, 3aMIUCHIBATh PELICHHUE
C MIOMOIIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3IMYHBIX 3aa4.

DOyHKIUHA

PacnioznaBath (hyHKIIMU H3y4eHHBIX BUAOB. [IoKa3bIBaTh CXeMaTHYECKH PACIIONOKEHUE Ha
KOOPJIMHATHOMN TUIOCKOCTH IrpapuKoB PYHKIMIMA



k .
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KO3 (PHUIUEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHH.

Ctpouts 1 H300pakaTh cXxeMaTH4ecKu rpa Ky KBaJpaTHYHBIX (DYHKIHUI, ONMMCHIBATh CBOMCTBA
KBaJPaTUYHBIX QYHKLIUH 110 UX rpadukam.

PacriosHaBath KBagpaTHUHYIO (GYHKIUIO 1O (GopMyse, HPUBOJUTH HPUMEPHI KBaJIPAaTHUHBIX
(byHKUMH U3 pealbHOM KHU3HH, (PU3UKU, TEOMETPUH.

YuciioBble MOCI€10BATETLHOCTH U MPOTPeCcCHH

Pacno3naBate apu(METHUECKYI0 M T'€OMETPHYECKYI0 MPOTPECCHMH IPH Pa3HBIX CIocobax
3a7aHusl.

BBINOAHATE BBIUMCIEHUS C HCIOJIB30BaHUEM (OpPMYyNI N-ro uieHa apu(MeTHdecKor wu
reOMETPUYECKON MPOrPECCHil, CYMMBI ITEPBBIX N YJICHOB.

N3006pakaTh WiIEHBI MOCIEI0BATEILHOCTH TOYKaMHU Ha KOOPAWHATHOH IJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHCIOBBIMH IIOCIICIOBATEIBHOCTSIMU, B TOM YHCJE 3aJa4d U3
peanbHOM JKU3HU (C UCTIONB30BaHUEM KAJIBKYIATOPA, IU(PPOBBIX TEXHOJIOTHIA).

NPEIMETHBIE PE3YJIBTATBI OCBOEHUS IIPOT'PAMMbBI YUYEBHOI'O KYPCA
«T'EOMETPUS»

K xonHimy oOyueHuss B 7 Kkiacce o0ydamommiics NOJMYYUT CcJIeAyIOIIHe TpeIMeTHbIe
pe3yJIbTaThl:

PacriozHaBath u3ydeHHblE reoMeTpUUecKUe (PUTYpBI, ONPEAEATh UX B3aUMHOE PACIIOJIOKEHUE,
n300pakaTh TeOMETPUUYECKIE (QUTYpBI, BBINOIHATh YEPTEKU 0 YCIOBHIO 3a/1auu. VI3MepsTh TUHENHHbIe
1 YTJIOBBIE BEJIMYMHBIL. PenaTte 3a1auy Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenaty rpyOyr0 OLEHKY JIMHEHHBIX M YIJIOBBIX BEIMYMH MPEIMETOB B pEAJbHOW KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pa3mepbl 3TUX 0OBEKTOB 110 MOPSJIKY BEIUUUHBI.

Ctpouth 4epTekH K FeOMETPUYECKUM 3a/1a4aM.

ITonb30BaTbCs NMpPU3HAKAMU PABEHCTBA TPEYrOJBHHUKOB, MCIIOJIB30BATHh INPU3HAKK U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPH PEILICHUH 3ajau.

IIpoBOINUTE TOTHUYECKHE PACCYKICHHS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

ITosp30BaThCs MpPU3HAKAMM PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIUAaHBbI,
MIPOBEAEHHON K THIIOTEHY3€ IIPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUH T€OMETPUYECKUX 3a1a4.

OnpeaensaTs NapaIeNbHOCTh IPSIMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU CeKyIlasi.
OmnpenensTe napayuieIbHOCTh NMPSMBIX C IOMOIIbIO PABEHCTBA PACCTOSIHUI OT TOYEK OAHOM MPSIMON /10
TOYEK APYrou MpsSMOM.

Pemats 3a1aun Ha kiieTyaroil Oymare.

[IpoBOIUTH BBIYMCIEHUS M HAXOAWUTh UUCIOBbIE M OyKBEHHble 3HA4Y€HUs YIJIOB B
F€OMETPUYECKHUX 3aJa4aX C HMCIOJIb30BAHMEM CYMMBI YTJIOB TPEYIOJbHUKOB M MHOI'OYI'OJIBHHKOB,
CBOWCTB YIJIOB, 0Opa30BaHHBIX IPH IMEPECEUYEHUH JBYX MHapaljIeNIbHBIX MPsAMBIX ceKkymieil. Pemare
IIPAaKTHUYECKUE 3a]]a4M Ha HAXO0KJICHHUE YIJIOB.

Brnasers NOHATHEM IeOMETPUYECKOTO MeCTa TOYEK. YMETh ONpEeIeNsiTh OUCCEKTpUCYy yria U
CEpEIMHHBIN MTEPIEHIUKYIISIP K OTPE3KY KaKk T€OMETPUYECKUE MECTA TOYEK.

DopMyIUpOBATh ONPEAEIEHUS OKPYKHOCTH M Kpyra, XOpAbl M JuaMeTpa OKPY’KHOCTH,
MI0JIb30BAThCA UX CBOMCTBAMH. Y METh IPUMEHATH 3T CBOWCTBA IPU PEIICHHUH 3a4a4.

Bnaners nmoHATHEM ONMCAHHOW OKOJIO TPEYIOJBHHUKA OKPY’KHOCTH, YMETh HAXOIUTh €€ LIEHTP.
[Tonb3oBaTbes pakTamMu O TOM, YTO OMCCEKTPUCHI YITIOB TPEYTOJIbHUKA MEPECEKAIOTCsl B OTHOM TOUYKE, U
0 TOM, 4TO CEPEIAUHHBIE NIEPIIEHAUKYIISAPLI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS B OJHOM TOUKE.

Brmagete  moHATMEM ~— KacaTelIbHOM K OKPY)KHOCTH,  IIOJIb30BaTbC  TEOPEMOM O
MIEPIEHIUKYISIPHOCTU KacaTeIIbHOM U painyca, IPOBEAEHHOIO K TOYKE KACAHMUS.

ITonp30BaTbCs MPOCTEUIIUMH T€OMETPUYECKUMU HEPABEHCTBAMU, IIOHUMATh MX MPAKTUYECKUN
CMBICIL.



[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHHS C TOMOLIBIO IUPKYJIS U IMHEHKH.

K konmy oOydenuss B 8 KkJjacce o0y4yaromuiics MOJYYMT cJeAyloliue MpeaMeTHbIe
pe3yJibTaThl:

Pacnio3HaBaTe OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, MX DJJIEMEHTHI, II0JIb30BaTbCA MX
CBOMCTBAMH IIPH PELICHUH F€OMETPUUYECKUX 3a1a4.

[IpyMeHsTh CBOWMCTBAa TOYKHM IEPECEUYEHUs] MEJIMaH TPEyrojbHUKA (LEHTpa Macc) B PELIECHUU
3az1ad.

Buaners nonsTHEM CcpeqHEH JIMHUM TPEYTOJIbHMKA W Tpaleluy, PUMEHATh UX CBOWCTBA IIpU
peleHny reoMerpudeckux 3aznad. Ilome3oBarecs Teopemont Paneca U TEOPEMOR O ITPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHATh UX Ul PEeLEHUs IPAaKTUUECKUX 3a/1a4.

[TpuMeHATH PU3HAKY [10JJ00US TPEYTOJIbHUKOB B PEIIEHUN F€OMETPUYECKUX 3a]1ay.

[Tons3oBatbest Teopemoii Iludaropa s pemieHnss TeéOMETPUYECKHX M TPAKTUYECKUX 3ajad.
CrpouTh MaTeMaTH4eCKyH0 MOJEIb B INPAKTUYECKUX 3a]adax, CaMOCTOATEIbHO JAENaTh YEPTEXK U
HaxOJIUTh COOTBETCTBYIOLIUE JJIMHBI.

Bnagers nNoOHATHAMM CHHyCa, KOCHMHYyCa M TaHI€HCAa OCTPOro yIJIa IPSIMOYTOJBHOTO
TpeyronbHuKa. [101630BaThCA STUMHU MOHATUAMM IS PEIICHUS IPAKTUYECKUX 3a4a4.

Bbruuciare (pa3nuuHbIMU CIIOCOOAMH) IUIOIIAAb TPEYrOJdbHMKA M IUIOIIAJAM MHOTOYIOJbHBIX
¢uryp (monp3ysAch, TAE HEOOXOAMMO, KAJIBKYJIATOpOM). IIpUMEHATH TONyYeHHBIE YMEHHS B
IIPAKTUYECKUX 3a7adax.

Bnazers NOHATHAMM BIMCAaHHOTO M LEHTPAIBHOIO YIJIA, UCIOJIB30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopAaMu (CeKyIIMMH) M yIje MeXIy KacaTeJbHOW U XOpAOH NpH peleHuu
r€OMETPUYECKHX 3a/1a4.

Bnagers DNOHATHEM ONMCAHHOTO YETBHIPEXYTOJIBHMKA, IPUMEHATH CBOMCTBA ONMCAHHOIO
YETBIPEXYTOJIbHUKA IIPU PELICHUU 33]1a4.

[TpyMeHATh MOJy4YEeHHBIE 3HAHMS HAa IPAKTUKE — CTPOMTh MaTEMAaTHYECKHUE MOJAEIH Ul 3ajad
peaJibHOM KM3HU U TPOBOJAUTH COOTBETCTBYIOUIME BBIYUCIEHHUS C TPUMEHEHUEM TNojao0us Hu
TPUTOHOMETPHH (TIOJIB3YSACH, I71€ HEOOX0IMMO, KAIBbKYJISTOPOM).

K «xonmy oOyueHus B 9 kJiacce 00y4yalOIIMiACs MOJYYUT CjeaAylolMe TMpeIMeTHbIe
pe3yJbTaThl:

3HaTh TPUTOHOMCTPUYCCKUEC (1)YHKHI/II/I OCTPBIX YIJIOB, HAXOAWUTH C WX IMOMOLIBIO PA3JIMYHBLIC
AJIEMEHTHI MPSIMOYTOIBHOTO TPEYTONbHHUKA («pPEIICHHE MPSIMOYTOJNBHBIX TPEYTOIbHUKOBY). HaxomuTs
(C TOMOIIBIO KATBKYJISITOPA) IJTUHBI M YIJIBI JJI1 HETAOTMYHBIX 3HAYEHUH.

[Tonb3oBaTbes (opMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM JIJIS
HaXO0XICHUS COOTHONIECHUN MCKAY TPUTOHOMETPUUCCKUMU BCINYNHAMU.

Hcnonp30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB /JISi HAXOXKJIEHUS Pa3NUYHBIX DJIEMEHTOB
TPEYroJbHUKA («pEelIeHne TPEyTrOJIbHUKOBY ), IPUMEHSTh UX IPU PEILIEHUN T€OMETPUUECKHX 3a/1au.

Brnanetp mnoHATHAMU TpeoOpa3oBaHHsl TOAO0WS, COOTBETCTBEHHBIX JJIEMEHTOB MOJAO0OHBIX
¢uryp. Ilonp3zoBaThCcsi CBOWCTBAMHU MMOA0OMS MPOM3BOJIBHBIX (QUIYp, YMETh BBIYMCIATH JIMHBI U
HAXOJUTh YIIIbI Yy OJ00HBIX (uryp. [IpumMeHsTh CBOICTBA MOAOOMS B MPAKTUYECKUX 3a/adaX. Y METh
MPUBOJIUTH MPUMEPHI TOJOOHBIX (UTYDP B OKPY’KAIOILIEM MHpE.

[Tonb30BaThcs TEOpeMaMH O TIPOU3BEICHUH OTPE3KOB XOpPI, O MPOU3BEACHUU OTPE3KOB
CEKYIIIHNX, O KBaJpaTe KacaTeJabHOM.

[Tonb30BaThCs BEKTOPaMH, MIOHUMATh UX TEOMETPHUECKUN U (PU3UUECKHI CMBICIT, TPUMEHSITh UX
B PCIICHUU I'COMCTPHUICCKUX U (1)I/I3I/I‘—IeCKI/IX 3a1ay. HpI/IMeHHTB CKaJIApHOC MPOU3BCACHUC BEKTOPOB IJIA
HAXO0XJICHUS JUIUH U YTJIOB.

ITonw30BaThCs MCTOJOM KOOPAHWHAT Ha IJIOCKOCTHU, IPUMCHSATH €ro B PEIICHUU IT'COMETPUUCCKUX
Y IPAKTHYECKUX 3a7au.



Bnaners MOHATHSMH TPAaBUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYXXHOCTH, JUIMHBI JIyTH
OKPY>KHOCTH U paJMaHHON Mephl yria, YMeTh BBIUMCIATH IJIOMIAIL Kpyra M ero vacreil. [Ipumensars
MOJTy4YEHHbIC YMEHHS B IPAKTUYECKUX 337a4ax.

Haxomute ocu (MM UEHTPBI) CUMMETpUM (QUTYp, HPUMEHSTHh JABWKEHHS IUIOCKOCTH B
HPOCTEHINNX CIydasx.

[TpuMeHATh MOMy4YEeHHBIC 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTHUYECKUE MOJENHU Ui 3a/1ad
peanbHOW JKM3HM M HPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHUS C IPUMEHEHHEM I0J00us W
TPUTOHOMETPHUYECKUX (DYHKIMHU (TI0JIB3YSACH, I/1€ HEOOXOUMO, KAIBKYJIATOPOM).

MNPEIMETHBIE PE3YJIbTATbBI OCBOEHUSA IMPOI'PAMMbBI YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

K xoHmy oOydeHums B 7 KJjacce o0ydamoluiics MNOJMYYHT CJeIYyIOI[de TpeaMeTHbIe
pe3yJabTaThl:

Uwurare nHpOpMAIIMIO, TIPEJCTABICHHYIO B TA0JIMIIAX, HA JUArpaMMax, MPEICTaBIIATh IaHHBIC B
BH/JIC TAOJIMII, CTPOUTH TUArpaMMbl (CTOJIOUKOBBIE (CTOJIOUYATHIC) U KPYTOBBIE) 110 MacCHBaM 3HAYCHUH.

OnuceIBaTh ¥ MHTEPIPETUPOBATH peabHBbIC YUCIOBBIC JIAHHBIC, MMPE/ICTABICHHBIC B TaOJIHIIAX,
Ha JMarpaMmax, rpaukax.

Hcnonp3oBaTh Ui  ONMUCAHWS  JIAHHBIX ~ CTATUCTHYECKHE  XAPAaKTCPUCTHKHU:  CpeIHEe
apupMeTHIECKOe, MEeIMaHa, HauOOJIbIlIee M HAMMEHBIIICE 3HAYCHUS, pa3Max.

HMeTh TIpe/icTaBiICHHE O CIydalHOW M3MEHYMBOCTH Ha MPUMEpax IeH, GU3NYSCKUX BEIIMYHH,
AHTPOITOMETPHUYECKUX JAHHBIX, UMETh MTPEICTABICHUE O CTATHCTUYECKOH YCTOMUYNBOCTH.

K koHmy oOyueHus B 8 kJiacce 00yYalOIIMACSH MOJYYUT CjeAyOlHe TpeIMeTHbIe
pe3yJbTaThl:

W3Brekaty U mpeoOpa3oBbIBaTh MH(OpPMAIIHIO, MPEICTABICHHYIO B BHJE TaOJHUII, JUarpamw,
rpaduKoB, IPEICTABIIATH JaHHBIC B BUJIE TAOJHII, JUarpamMmm, rpaduKosB.

OnuceiBaTh J1aHHBIE C MOMOINBIO CTATUCTUYECKUX IOKa3aTeNeil: CpeqHUX 3HAUCHUU U Mep
pacceuBanus (pa3max, JUCHIEPCHS U CTaHIaPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAUYEHUH M YaCTOTHI COOBITHH, B TOM YHCIE TO pe3ylbTaTaM
W3MEPEHHI 1 HAOIIOICHUH.

Haxoauth BeposSTHOCTH CIy4YallHBIX COOBITUH B OMNBITAaX, 3HAs BEPOATHOCTH DJIEMEHTAPHBIX
COOBITHH, B TOM UHCJIE B OMBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITUSIMH.

Hcnonk3oBath rpaduyeckue MOJIENU: JepeBO CIydyaifHOTO SKCIEpUMEHTa, AuarpaMmmbl Jiiiepa,
YHUCJIOBasl MpsiMasi.

OnepupoBaTh MOHATUAMH: MHOXECTBO, IOJMHOYKECTBO, BBIIOJHATh ONEpalud  HaJ
MHOXECTBaMHU: OOBEIWHEHUE, TIEpeceueHre, JOMOJHEHHE, TEPEUUCIATh JJIEMEHThl MHOXKECTB,
MIPUMEHATHh CBOMCTBA MHOKECTB.

Hcnonp3oBarh rpaduueckoe MpeacTaBICHHE MHOXKECTB M CBSI3€d MEXIy HUMH IS OMHCAHUS
MIPOLIECCOB U SIBIICHUH, B TOM UHKCIIE NP PEIICHUU 33]a4 U3 IPYTUX yUeOHBIX MPEAMETOB U KypPCOB.

K «xoHmy oOyueHus B 9 kiiacce 00y4yalOIIMiACs MOJYYUT CJeAylOlie TMpeIMeTHbIe
pe3yabTaThl:

N3Bnekars u npeoOpa3oBbIBaTh MHPOPMAIIHMIO, TPEICTABICHHYIO B Pa3IMYHBIX HCTOYHHKAX B
BU/JIE TaOJIHII, TUarpamMm, rpaduKoB, MPeACTaBIAThH JaHHbIE B BUJIE TAOIUII, TUarpamm, rpadukos.

Pemate 3amaun oOpraHM3oBaHHBIM TEPeOOPOM BapHAHTOB, a TaKXe C HCIOJIb30BAHUEM
KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh onucaTeIbHBIE XapaKTEPUCTUKU JUISI MACCHBOB YHUCIIOBBIX JAHHBIX, B TOM UYHCIIE
CpellHHE 3HAYECHUS U MEPHI PACCEUBAHUSI.

Haxonuth 49acTOThl 3HAYEHWH W YacTOTHI COOBITHS, B TOM YHCJIE MONB3YSACh pe3yjbTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOIIOICHHA.

Haxonuth BEpOSTHOCTH CITy9alHBIX COOBITHH B M3YYEHHBIX OIBITaX, B TOM YHCIIE B OIMbBITAX C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMHU COOBITUSIMHU, B CEPHSIX UCIBITAHUHN JI0 MIEPBOTO yCIEXa, B CEPUAX
ucnbpITaHui beprym.



NmeTs mpeacTaBiieHUe O Clly4yallHOW BEJIMYMHE U O PACIPEICICHUN BEPOSTHOCTEM.
HmeTs TpeacTaBiieHHe O 3aKOHE OOJBIIUX YHCENI KAaK O TMPOSIBJICHUM 3aKOHOMEPHOCTH B
CIIy4aiflHOM U3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINUX YKCEN B IPUPOE U OOLIECTBE.

COJAEPKAHUE YYEBHOI'O KYPCA (AJITEBPA)

7 kaacc (136 4 B rona)

Anredpanyeckue BbIpasKeHUsl.

BrlpakeHue ¢ nepeMeHHbIMU. 3HAUE€HUE BBIPAKEHUS C NEPEMEHHBIMU. [[onmycTuMble 3HaUEHUS
nepeMeHHbIX. ToxnectBa. ToxaecTBeHHble IpeoOpa3oBaHUsA — aNreOpauyecKUMX  BbIPa)KEHUIL.
JlokazaTenbCTBO TOXKJIECTB.

Crenenb ¢ HaTypaJbHBIM IOKa3areneM U €€ cBorcTBa. OnHouneHsl. OIHOYIEH CTaHAAPTHOTO
Buja. Crenenp oaHowieHa MHorounensl. MHorouneH crangaptHoro Buja. CTeneHb MHOIOWIEHA.
Cnosxenue, BBIYMUTAHUE M YMHOKEHHUE MHOrOwIeHOB (DOpMyIbl COKpAIIEHHOIO YMHOXKEHHUS: KBaapaT
CYMMBbI U KBaJpaT Pa3HOCTU JBYX BBIPAXCHHI, MPOU3BEICHUE Pa3HOCTU CYMMBI JBYX BbIPa)KEHUH.
PaznoxeHne MHOrowjieHa Ha MHOXUTENIU. BblHeceHume o0mero MHOXUTENs 3a CKOOkH. Merton
rpyNIupoBKU. Pa3HOCTH KBaIpaToB BYX BeIpakeHUH. CyMM U Pa3HOCTh KyOOB JIByX BBIPQ)KEHHUH.

YpaBHeHus.

VYpaBHenue ¢ onHoil nepemeHHol. KopeHb ypaBHeHus. PaBHocuibHble ypaBHeHMs. CBolicTBa
YPaBHEHUI C OIHOW IIEPEMEHHOM. YPaBHEHHME KaK MaTeMaTHdecKas MOJEIb PEAJbHOM CHUTyaluu.
JInneliHoe ypaBHeHue. PanimoHabHbIe ypaBHEHM. Pelienre painoHaabHbIX YPaBHEHUM, CBOISIIUXCS K
JUHENHBIM. PenieHne TeKCTOBBIX 3a7ad ¢ IIOMOLIBIO PAlMOHAJIBHBIX YPaBHEHUN. YPAaBHEHHE C JIByMs
nepeMeHHbIMH. ['paduk ypaBHeHHS C JAByMs TlepeMEHHbIMH. JIWHEHHOE YypaBHEHHE C JBYMs
nepeMeHHbIMU U ero rpaguk. CucteMbl ypaBHEHHMH C JBYMs IepeMeHHbIMU. ['paduyeckuil meron
pelleHns CUCTEMbl YPAaBHEHMH C JByMs II€peMEHHBbIMU. PellleHne cucreM YpaBHEHUH MET0/I0M
IIOJICTAHOBKHU M CJIoKeHUsA. CHCTeMa JIByX YpaBHEHHUH C JIByMs IEPEMEHHBIMU KaK MOJEIb pEaJbHON
CUTYyallUH.

DOyHKIUH.

Uucnossle pyHkimy. OyHKIMOHATBHBIE 3aBUCUMOCTH MEXy BenuuuHamu. [loHstue QpyHKImu.
@OyHKIUS Kak MaTeMaTHdeckas MoJieslb peajbHoro mnporecca. OOmacTh ompeneneHuss U 00jacTb
3HaueHus pyHkuu. CriocoOsl 3ananus pyHkuuu. ['padux pyHKImm.

Jlunelinas QyHKIUS, ee CBOMCTBA U Tpa(UKH.

BeposiTHOCTH M CTATHCTHKA.

[TpencraBieHne naHHBIX B BUJE TaOIULL, JUarpaMm, rpaukoB. 3anolHeHue TabluL, YTeHHe 1
MIOCTPOCHUE JUarpamm (CTOJOMKOBBIX (CTOJIOUATHIX) U KPYroBbIX). UTeHHe rpaduKoB peabHbIX
nporieccoB. M3pnedenne nHpopMaly u3 AMarpamMm 1 TalJull, UCIIOIb30BaHUE U MHTEPIIPETALIS
JAHHbIX.

OmnwucarenbHas CTATUCTUKA: CpefHee apupMeTHIecKoe, MeMaHa, pa3Max, HaubosblIee 1
HauMeHbIlIee 3HaYeHUs] Ha0opa YMCIIOBBIX TaHHBIX. [IpuMepsl cilydaiiHON N3MEHYUBOCTH.

CryyaiiHblif SKCIIEpUMEHT (OIBIT) U cityyaiiHoe coObiTue. BepositHocTh U yactoTa. Ponb
MaJIOBEPOSTHBIX U IPAKTHUECKU JOCTOBEPHBIX COOBITHI B MpUpoe U B oOiecTse. MoHeTra u
urpajabHasi KOCTb B TEOPUHU BEPOSTHOCTEN.

I'pad, BepunHa, pedpo. Crenenp BepiinHbl. Yncao pédep u cymmapHasi CTEeHb BEpIIHH.
[Ipencrasnenue o cBszHocTU rpada. Llenu u muxiel. [Tyt B rpadax. O6xon rpada (3iaepoB myTh).
[Ipencrasnenune 06 opueHTHpoBaHHOM Tpade. Pemenne 3axad ¢ momoiisio rpados.

8kuacc (102 4 B rox)

MHoxecTBa M ONIEPALMU HAJl HUMH.

MHoxecTBO U ero asneMmeHThl. CrocoObl 3amaHust MHOXecTB. PaBHble MHOxecTBa. Ilycrtoe
MHOXkecTBO. [lomMHOXkecTBO. Omnepanuu Haja MHOXecTBaMH. MinmrocTpanus COOTHOIIEHUH MEXIY



MHOXKECTBAMH C TMOMOIIbI0 auarpamMm Oitnepa. Koneunbie mHOkecTBa. DopMyrna BKIHOYEHHS -
UCKIIIOUEHMs. B3auMHO 0JlHO3HA4YHOE COOTBETCTBUE. beckoHeuHble MHOXecTBa. CUETHBIE MHOXKECTEA.
MHoXxecTBa HAaTYpaJbHbBIX, LENbIX, PALIMOHATBHBIX YHCeN. PannonanbHOe 9HCI0 Kak ApoOb BUIA n'n'
rne m € Z, n€ N, u xak OeckoHeUHas TepuoaWYecKas aecaTuyHas napoOb. [IpencraBnenue 00
MPPALMOHATILHOM 4Hciie. MHOXECTBO JEWCTBUTENbHBIX uucen. [lpencraBieHue AeHCTBUTENIBHOTO
qrclia B BUJE OECKOHEYHON HENEPUOIUYECKON TecATUIHOMN apodu. CpaBHEHHE IEHCTBUTEIBHBIX YHCEI.
Mopyns yncia. Cszs Mmexay MmHOkecTBamu N,Z,Q,R.

PaumnonanbHbIe BbIpaskeHUsl.

HpoOubie BoIpakeHus. ParmonanbHas 1poOb. OCHOBHOE CBOWCTBO pAIlMOHAIBHOW JpOOH.
CrnoxeHue, BRIYMTAHHE, YMHOXXCHHE U JIJIEHUE PallMOHAJIBHBIX ApoOeil. Bo3BeneHue parnpoHanibHON
npobu B creneHb. ToxXIeCTBEHHBbIE MPEOOpa3OBaHUs PAMOHAIBHBIX BbIpakeHUH. CTENeHb C ENbIM
nokaszareneM u e€ cBoicTBa. KBangpaTHble KOpHH. Apu(pMETHYECKHH KBagpaTHBIH KOPEHb U €ro
cBoiicTBa. ToxaecTBeHHbIE MPEOOPa30BaHMSI BBIPAKEHUH, COAEPXKAIIUX KBaJIpaTHbIE KOPHHU.
KBanpatusiii Tpéxunen. Kopenb kBagpartHoro TtpéxwieHa. CBoicTBa KBaJpaTHOIO TPEXUWIEHA.
Pasnosxenune kBagpaTHOro TpéXuieHa Ha MHOKUTEIH.

OcCHOBBI TEOPHUH AETUMOCTH.

Henumocts Haueno u e€ cpoiictBa. [lenenue c¢ ocratkoM. CpaBHEHUsT IO MOIYJIIO M HX
cBoiictBa. HanbGonpimmii oOmuii nenuTens 1 HaMMEHbIee 00IIee KpaTHOE JABYX HATypaJbHBIX YUCEI.
B3anmuo npocteie uncna. Anroputm EBknmpa. Ilpusnaku nenumoctu. IIpocteie n cocTaBHbIE yucIa.
OcnoBHas Teopema apudmeruku. Manas Teopema depma.

HepagBencraa.

UucnoBele HepaBeHCTBA M UX cBoiicTBa. CoOK€HHME U YMHOXXEHHME YHCIOBBIX HEPaBEHCTB.
OueHuBaHue 3HaYeHUs BbIpakeHUs. HepaBeHCTBO ¢ 0HOM nepeMeHHON. PaBHOCUIIbHBIE HEPABEHCTBA.

Auredpanyeckue BbIpaKeHMSs.

Ypasnenus. PaBHOCuibHBIE ypaBHeHUs. (CBOWCTBa ypaBHEHUH C OJHOM IEPEMEHHOMU.
VYpaBHEHHE Kak MareMaThyeckas MOJAENb pealbHOM curyaunu. KBagpatHoe ypaBHeHue. Popmyna
KOpHEH KBajpaTHOro YypaBHeHus. Teopema Buera. PanuonanbHsle ypaBHeHusa. Pelenue
paloOHaJIbHBIX YPaBHEHHM, CBOISIIMXCS K JMHEMHBIM WJIM K KBaJpaTHbIM YypaBHEHHsM. PemieHue
TEKCTOBBIX 33J1a4 C IOMOUIBIO0 PAllMOHAIBHBIX YPaBHEHUII.

Dyuxkyuu. PyHKUIUA yZVIE , OOpaTHas TNpPONMOPIHOHAIBHOCTh, KBaJpaTHuHas (QyHKUMS, HX
CBOWCTBA U rpauKu.

BeposiTHOCTH M CTATHCTHKA.

[IpencraBieHne naHHBIX B BUJE TAOIUIl JUarpaMM, rpadukoB. 3anoaHeHue TabIul, YTEeHUE U
MIOCTPOCHHUE JuarpaMM (CTOJOMKOBBIX (CTONOYATHIX) M KpPYroBbiX). UTeHue rpaduKoB pearbHBIX
nporeccoB. M3BiedeHne uMHPOpMALMU U3 JMarpaMM M TaOJIML, HMCIOJIb30BAaHHE WM HMHTEPIIpEeTaIus
JTAHHBIX.

OnucarenpHas CTaTUCTUKA: CpelHee apudmeTrndeckoe, MeIuWaHa, pa3Max, HaumOoJbllee u
HauMEHbllee 3HadeHHWs HaOopa YHCIOBBIX JaHHBIX. [Ipumepbl cioyyaiiHON HM3MEHYMBOCTH.
OmnucarenpHas craructuka. CiydaitHas u3MeHYMBOCTh. CpenHee uucioBoro Habopa. OTKIOHEHHS.
Hucnepcust uucnoBoro Habopa. CTaHgapTHOE OTKJIOHEHHE 4YHCIOBOTO Habopa. Jluarpammbl
paccerBaHMUsl.

MHoxecTBO, MoaAMHOXecTBO. Ormnepanuu HaJ MHOXECTBAaMH: OOBEIMHEHHE, MepeceueHue,
nononHenue. CBolicTBa omepanuid  HaJ  MHOXECTBAMM: IEPEMECTUTENIBHOE, COYETaTEIbHOE,
pacripesienuTeNbHoe, BKItoueHue. ['paguueckoe npeacTaBieHne MHOKECTB. Perienne npakTHYecKux u
MIPUKJIAIHBIX 3a7ay.

I'pad, BepmmHa, pebpo. Crenenp BepmuHbL. Ynciao pébep M cymMMapHas CTENEHb BEpIIMH.
[IpencraBnenne o cesizHoctu rpada. Llenu u nuknel. [Tytu B rpadax. O6xon rpada (3WIepoB MyTh).
IIpencraBnenue o6 opueHTHpoBaHHOM rpade. JlepeBo. CBoiicTBa JepeBa: €IWHCTBEHHOCTb IIyTH,
CYILIECTBOBAHME BHUCSYEH BEPIIMHBI, CBSI3b MEXIY YWCIOM BepUIMH W 4ucioMm pebep. IlpaBuio
YMHOXXEHHUS.



Cry4aiiHbIii AKCIIEpUMEHT (OMBIT) W clydailHoe coObiTHe. BepositHocTh u uactota. Pomb
MaJIOBEPOSITHBIX W MPAaKTHYECKH JOCTOBEPHBIX COOBITHH B mpupoie W B oOmiecTBe. MoHera u
UrpajibHasi KOCTb B TEOPUM BEpOSATHOCTEH. OnemeHTapHble coObiTUs. CilydaiiHble COOBITHSL.
bnaronpustcTBytomue snemMeHtapubsie coObitus. [IpoTuBononoxusie coObITHs. uarpammer Diinepa.
HecoBmecTHble coObiTus. DopMyna CIOKEHHs BEpOSTHOCTEH. YcioBHas BeposATHOCTh. [IpaBuio
ymHoeHus. HezaBucumele coObiTust. [IpencraBnenue skcnepuMenTa B BU€ JAepeBa. Pemienne 3agau Ha
HAaXO0XJICHHUE BEPOATHOCTEN € IIOMOIIBIO IEPEBa CIIy4allHOIO dKCIIEPUMEHTA, AUarpamm Juiepa.

9 kimacc (102 4 B ron)

KBaaparuynas ¢pyHkums.

Oynknus. CoiictBa ¢ynkumii. KBagpataelii TpexwieH. Pa3ioskeHne KBaJpaTHOTO TpexdsieHa
Ha MHO)uTeH. Dynkius y = ax? + bx + ¢, ee cBoiicTBa u rpaduk. CTenennas GpyHKIHs.

YpaBHeHHUs] 1 HEPABEHCTBA ¢ IBYMs IlepEeMEHHbIMH.

VYpaBHeHUe C IByMs NepeMEeHHBIMU. ['paduk ypaBHEHUS ¢ AByMs NepeMeHHbIMH. JInHelHoe
ypaBHEHHME C JByMs INepeMeHHbIMU U ero rpa¢uk. CucTeMbl ypaBHEHHH € JABYMs HEpEMEHHBIMH.
I'paduueckue METOIBI peIICHHs CUCTEM YPAaBHEHHIA C IBYMS IIEPEMEHHBIMH. PaBHOCHIIBHBIE CUCTEMBI U
X cBoilcTBa. PemieHue cucteM ypaBHEHUMH METOJOM IOJACTAHOBKM M METOJAMHU CJIOXCHHUS U
yMHOKeHus. Penenue cucreM ypaBHEHUM METOAOM 3aMeHbl llepeMeHHbIX. CHUCTEMa JIBYX YpaBHEHUH ¢
IBYMsI IEPEMEHHBIMU KaK MOJEIIb PEAJIbHOU CUTYALINH.

HepaBenctBa. HepaBenctBa ¢ J1BymMs nepeMeHHbIMH. CHUCTEMBI HEpPaBEHCTB C JIByMs
nepeMeHHbIMU. [lokazaTenbeTBo HepaBeHCTB. HepaBencTBo Komm-byHsikoBckoro.

DJIeMeHTHI NPUKJIAIHOH MaTeMaTHKH.

Maremarnueckoe Mozaenuposanue. lIponentHsie pacu€rsl. PopMyiia CIOXKHBIX INPOLICHTOB.
[TpuGmmxEnnpie BerYMCIeHUsI. AOCOMIOTHASE U OTHOCUTENbHAs MOrpemHoCcTH. HaganpHbie cBEeHUS O
craructuke. [IpencrapineHue JaHHBIX B BUZE TAOJUL], KPYTOBBIX U CTOJOYATHIX AMArpamm, rpadukos.
CraTucTuueckue XapakTepUCTUKH COBOKYIHOCTH JaHHBIX: CPEHEE 3HAYEHHE, MOJIa, pa3Max, MeJauaHa
BBIOOPKH.

OcHoBHble npaBuna komOuHaTopuku. [lepectanoBku. Pasmemennsa. Coueranust (KOMOMHAINH).
YacToTa 1 BEpOSATHOCTh CilydaifHoro coObiTusi. Kitaccuueckoe onpeseneHne BeposTHOCTU. Beruncnenue
BEPOATHOCTEN C MOMOIIbIO IPAaBUII KOMOMHATOPUKH.

YucnoBblie MOCTEI0BATEILHOCTH.

[TonsiTe umcnoBoil mocnenoBaTelbHOCTH. KoHeuHble M OECKOHEUHBIE IOCIIEOBATEIBLHOCTH.
CrniocoObl 3a1aHusl ocae10BaTeIbHOCTH. ApudMeTnyeckas U reomerpuueckas nporpeccuu. CBoiicTa
YICHOB apu(PMETHUECKOM U reoMeTpuueckon mporpeccuii. opmynbl obmiero wieHa apupMeTuuecKon
U TeoMeTpuuecko mporpeccuil. @DOpMylbl CyMMBbl B TEPBBIX WIEHOB apU(PMETUYECKOH WU
reoMmetrpuyeckor nporpeccuit. [Ipeacrasnenne o npenesne nociaenoBaTebHOCTH. CymMMa OECKOHEYHOM
reoOMeTpUYecKoil mporpeccuu, y koTtopoi [g|< 1. IlpencraBieHne OECKOHEYHOW MEPUOANYECKOI
JECSITUUHON IpoOH B BUEe OOBIKHOBEHHOU Apodu. CymmupoBaHue. Meroa MaTeMaTHueCKONH MHAYKLUH.

Auredpa B MCTOPHY€CKOM Pa3BUTHH.

3apoxkaeHue anreOpbl: KHUTa O BOCCTAHOBJIEHMM W IPOTHBOINOCTaBICHHH Myxammesna ajib-
Xopesmu. Hcropusi ¢opMupoBaHHMS MaTeMaTH4ecKoro s3blka. Kak 3apoanrnack uzies KOOpIMHAT.
OTKpBITHE UPPALIMOHATIBLHOCTH. V3 UCTOpHH BOSHUKHOBEHUS (POPMYJI AJIsl peLIeHus ypaBHEeHUH 3-if u 4-
i creneneil. Mcropus passutus nostus ¢yHkiuu. Kak 3apoaunachk Teopusi BeposiTHOCTeH. Yucna
Oubonauun. 3amaya JI. IIuzanckoro (PubonHauum) o kponukax. M3 UCTOpUM pa3BUTHS HOHSTHUS
cuéTHOCTH MHOXecTBa. O mpobiiemax, CBsI3aHHBIX C MpocThiMU uyucinamu. JI.D. Maraunkmii. T1JIL.
YeoOpimes. H.U. Jlo6auesckuii. B.Sl. bBynskosckuii. A.H. Konmoropos. Esknua. @. Buer. I1. ®epma. P.
Hexapt. H. Tapranss. Jl. Kapnano. H. AGens. b. ITackans. JI. ITuzanckuii. K. I'ayce. I'. Kantop. JI.
Oiinep. 10.B. Martusacesuu. K.JI.®. beptpan. [Tudarop. 3. bezy.

BeposiTHOCTB M CTATHCTHKA.

[IpencraBienue JaHHBIX B B TaOIUL, TUarpaMm, rpagukoB, MHTEPIpETalus JaHHbIX. UTeHune
U TIOCTPOEHHUE TaONIUL, UarpaMM, rpaduKoB MO PeaTbHBIM JaHHBIM.



OrnucarenpHasi CTaTUCTUKA: cpeiHee apudmeTnyeckoe, Merana, pa3max, Hauoosbllee u
HaMMEHbIIIee 3HaYeHUs1 Habopa YMCIOBBIX AaHHBIX. [IpuMeps! ciyuaiiHoit n3sMeHunBocTH. Vi3mMepenue
pacceunBaHMs NaHHBIX. Jlucnepcus U CTaHIapTHOE OTKJIOHEHHE YHCIIOBBIX HaOopoB. J(uarpamMmma
paccerBaHUsl.

MHokecTBO, moAMHOkecTBO. Onepau HaJl MHOKECTBaMH: 00beIMHEHNUE, IepeceueHue,
nornosnHeHue. CBOICTBa onepanuii HaJl MHOXKECTBAMU: [IEPEMECTUTENBHOE, COUETATENBHOE,
pacnpenenuTenbHoe, BKIoYeHue. ['paduyeckoe mpecTaBieHne MHOKECTB.

I'pad, BepmuHa, pedbpo. Crenens BepmuHbl. Ynucno pédep u cyMmmapHasi CTETICHb BEPIITHH.
[Ipeacrasnenue o cBsizHocTu rpada. Lenn u muxnel. [Tyt B rpadax. O6xoxa rpada (3i1epoB MyTh).
[IpencraBnenue o6 opueHTupoBaHHOM rpade. [lepeBo. CBoiicTBa AepeBa: €MIUHCTBEHHOCTD Iy TH,
CYIIIECTBOBAHHE BUCAYEH BEPIIUHBI, CBSA3b MEXKIY YHCIOM BEPIIMH U yrciioM pedep. [IpaBuio
YMHOKEHHUS.

Ciry4aifHbIi SKCTIEPUMEHT (OTBIT) U CiTy4yaiiHoe coObiTHE. BeposTHOCTh U yactoTa. Poib
MaJIOBEPOSITHBIX M IMMPAKTHYECKH TOCTOBEPHBIX COOBITUH B MpHpoJie U B oOmmecTBe. MoHeTa u
UrpajbHasi KOCTb B TCOPUU BEPOATHOCTEH. DJIeMEeHTapHbIe COOBITUS ciy4aiiHoro onbita. Ciy4aiiHble
coObITHs. Ciy4aifHblii BEIOOp. CBS3b MEXY MAJIOBEPOSATHBIMU M MPAKTHYECKH JIOCTOBEPHBIMHU
COOBITUAMH B MIPUPOJIE, 00IIecTBE U Hayke. BeposTHOCTH cOOBITHI. ONBITH C PABHOBO3MOKHBIMU
AJIEMEHTapPHBIMU COOBITUSMU. [IpoTHBOTIONOXKHBIE COOBITHS. rarpamma Ditniepa. O0beIUHEHUE U
nepeceyeHne coobITHil. HecoBmecTHble coObITHSA. DOpMyTIa CIOKEHUS U MPABUIIO0 YMHOXKEHUS
BEPOSITHOCTEH. Y CIIOBHAs BEpOSITHOCTh. HesaBucumeie coObiTus. [IpencraBienue cirydaitHOro
JKCIIEPUMEHTA B BUJE JIepEBA.

Pemenue 3anau Ha nepeunciaenre koMmouHauii. KomOrHaTopHoe npaBuio yMHOXKEHHUS.
[lepectanoBku. @akropuan. Coueranus u uynucio coueranuil. TpeyronpHuk [lackans.

I'eomeTpuyeckas BEpOSTHOCTD.

Pewenue 3a1au Ha HaXOXAEHUE BEPOATHOCTEN B onbITax. Mcnbitanus. Ycnex u Heygada. Cepus
HCIIBITaHUM 10 nepBoro ycnexa. Mcnbertanus beprysuim.

CinyyaiiHas BeJIM4MHA U paclpeiesieHne BeposiTHOCTEN. MaremaTnieckoe OXugaHue u
aucnepcus ciydaiHoi BennuuHbl. [loHaTue o 3akoHe 60abpmMx uncen. 3mepenue BeposiTHOCTEH C
ITOMOUIBIO YaCTOT.

COJEPKAHUE YYEBHOI'O KYPCA ('TEOMETPHUA)
7 kaacc (68 yacoB B ron)
IIpocreitimne reomerpuyeckue purypol
Touka, npsimast. Otpe3ok, ayd. Yron. Buasl yriioB. CMexxHble U BepTHKalbHbIE YIUIbl. buccekrpuca
yria.
[lepecekarommecs u  napaensHele  npsimele.  llepnenaukynspuele  npsMbelie.  [IpusHakn
napauleIbHOCTH TIpsMbIX. CBOMCTBA MNapaylieNbHBIX NpsMbIX. [lepneHaukynsp W HakIOHHas K
IPSIMOIA.
HN3mepenne reoMeTpu4ecKuX BeJITHYUH
JnuHa otpeska. Paccrosane Mexy IByMsl TOUKaMmH. PacctosstHue OoT TOYkM 10 mpsiMol. PaccrosiHue
MEXy MapajlIeIbHBIMU IPSIMBIMHU.
[IepumeTp MHOTOYTOJIBHHKA.
JnvnHa okpy)HOCTH. [[n1Ha 1yry OKpYyKHOCTH.
I'panycnHas mepa yriia. BennunHa BIUCAHHOTO yIIa.
MHOroyrojJbsHuKHU
Tpeyronbuuku. Buasl TpeyroabHuUKOB. Mennana, OucceKkTpuca, BBICOTa, CpEAHSISL JIMHUA
TpeyroipHuka. Ilpu3Haku paBeHCTBa TpeyroiabHUKOB. CBOWCTBA W MpPH3HAKH PABHOOEIPEHHOTO
TpeyroibHuKa. CepeIlMHHBIN NMepneHAUKYIsp oTpe3ka. Cymma yrioB TpeyroyJbHUKA. BHEIHMe yriibl
TpeyroiapbHuka. HepaBeHcTBO TpeyroipHuKa. COOTHOLIEHMS MEXAY CTOPOHAMU M yIJaMH
TPEYTOJIbHUKA.
OxkpyxkHOCTB U Kpyr. I'eoMeTpHYecKue MocTpoeHust
OKpy>XKHOCTb W KpYr. OIEMEHTbl OKpPYXKHOCTH U Kpyra. LleHTpanbHble U BIHCAHHBIE YIJIBL.



KacarenpHast kK OKpyXHOCTM U €€ CBOMCTBa. B3amMHOE pacmojioKeHUe MNPSIMOM M OKPY>KHOCTH.
OnucanHass M BIMCAaHHAs OKPYKHOCTH TpeyroibHHUKa. ['eomerpuueckoe mecto Touek (I'MT).
CepenuHHBIN EPIICHAUKYJIAP OTPe3Ka U OuccekTpuca yria kak [MT.

I'eomeTpuueckne nocTpoeHus HUPKYJIEM U JIMHEHKOH. OCHOBHBIE 3a/Jaul Ha IOCTPOEHHE: IOCTPOECHUE
yTia, PaBHOIO JaHHOMY, IIOCTPOEHHUE CEPEIUHHOIO MEPIEHIMKYJIIpa JaHHOIO OTPE3Ka, IOCTPOCHHE
IIPSMOM, IPOXOJAINEH Yepe3 JaHHYI0 TOYKY W INEpHEHIUKYISPHOW IaHHOM MpPsIMOM, IIOCTPOEHUE
OuccexTpuchl JaHHoro yria. IloctpoeHue TpeyrojpHHKa 10 3ajaHHBIM 31emMeHTaM. Metonq I'MT B
3a/1a4ax Ha [OCTPOCHHUE.

8 kiacc (68 yacoB B ron)

MHoroyrojibHuKH

Yereipéxyronpnuku. IlapamienorpamMM. CBolicTBa M NpU3HaKku napauienorpamma. IIpsmoyronbHuk,
poMO, KBagpaT, WX cBoWcTBa M mpusHaku. Tpameuusi. CpeaHss JUHUS Tpanenuu U e€ CBONCTBA.
MHuoroyronpHuku. Beinykiasle MHOroyrosibHUKM. CyMmMma  yIJIOB  BBIIYKJIOIO MHOTIOYIOJIBHHKA.
[IpaBunbuble MHOTOYrONbHUKH. Teopema Iludaropa. [lonoOusie Tpeyronbuuku. [Ipusnaku nomodus
TPEyroJbHUKOB. TOYKM IepecedeHuss MeauaH, OMCCEKTPHC, BBICOT TPEYrOJbHUKA, CEPEeIUHHBIX
NEePIEHINKYIISIPOB CTOPOH TpeyroibHUKa. CBOWCTBO OMCCEKTPHUCH TpeyroibHUKa. Teopema daneca.
MeTtpuueckrne COOTHOLIEHHS B NIPSIMOYTOJIBHOM TpeyrosibHUKE. CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC
OCTPOro yIija NpAMOYTOJIbHOTO TpeyrojbHuKa U yriioB oT 0 1o 180. dopmyiibl, CBA3BIBAIOLIUE CUHYC,
KOCHHYC, TAHT'€HC, KOTAHI'€HC OAHOI0 U TOIO XK€ yIJa.

Oxkpy:xHOCTH U KpYyr. I'eoMeTpHYecKue nocTpoeHnst

BnucanHble ¥ onMcaHHBIE YETBIPEXYTONBHUKHU, UX CBOMCTBA U NPU3HAKU. BIMCAHHBIE U ONMCAaHHBIE
MHOTOYT'OJIbHUKHU.

HN3mepenne reoMeTpu4eCKUX BeJTHYHH

Jnuna orpeska. PaccTosiHue Mexay AByMs TOUKaMH. PacCTOsIHUE OT TOYKH A0 IIPSMOM.

[TonaTus miomanu MHOroyrosibHuka. PaBHoBenukue ¢urypsl. HaxoxaeHue miomiaau KBajapara,
IIPSAIMOYTOJIBHUMKA, ITapaJIJIEIorpaMma, TpeyrojabHUKA, TPAICLUN.

[TonsTue nuomany kpyra. [lnomans cekropa. OTHOLIEHHE TUIOIAeH TOJOOHBIX QUTYD.

9 kaacc (68 yacoB B roa)

MHOroyrojJbHuKHU

Pemenne tpeyronbHuKoB. TeopeMa CHHYCOB M TEOpEMa KOCUHYCOB.

JlexapToBbIe KOOPAUHATHI HA MJIOCKOCTH

dopmysia paccCTOSHUS MEXKIY IByMsl ToukaMu. KoopauHaTsl cepeiiHbl oTpe3Ka. Y paBHEHUE (PUTYpHI.
YpaBHEHUS OKPYKHOCTH U NPSAMON. YTII0BOH KO3 (HULIUEHT IPSIMOIA.

BekTops!

[Tonsatue BexkTOopa. Moaynp (mHa) BekTopa. PaBHble BekTOpbl. KosulmHeapHble BEKTOpBHI.
Koopaunats! Bektopa. CroskeHue U BEIYUTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yucio. CKanspHoe
IIPOU3BeIeHNE BEKTOPOB. KOCHHYC yIila MeXly IByMsI BEKTOPAMH.

I'eomeTpnueckune npeodpazoBaHus

[Tonste o mpeoOpa3oBanuu Gurypsl. Jprwkenue Gurypsl. Buabl nBrxeHusGurypsl: napauieabHbIi
NEPEHOC, OCeBasi CUMMETpUs, IEHTpalbHas CUMMeETpus, MmoBopoT. PaBHble ¢urypsl. ['omoTerus.
[Tomob6ue duryp.

DJIeMEeHTBI JIOTUKH

Omnpenenenne. AKCMOMBI U TeopeMsl. Jloka3aTenbcTBo. Jloka3aTenbcTBO OT NMPOTUBHOrO. Teopema,
oOpartHas nanHoil. Heo6xoaumoe u 1octaTouHoe YCIoBHs. YTOTpeOIeHne JOTHYECKUX CBSI30K eC.. .,
mo ..., mo20a u moibkKo mozoa.

I'eomeTpusi B HCTOPUYECKOM PA3BUTHH

N3 ucropun reomerpun, «Hauana» EBknupa. Mcropus nsaroro nocrynara EBkinuna. Tpuronomerpus
— Hayka 00 uW3MepeHuu TpeyroibHUKOB. [locTpoeHHne mpaBUIIBHBIX MHOTOYroJbHUKOB. Kak
3aponiach ujes KOOpAHHAT.

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



TEMATHUYECKOE IINTAHUPOBAHUE
Auredpa. 7 kiacc
( 4 gaca B Hezenmto, Bcero 136 yacoB)

=y g 2 = XapakTepucTHKa OCHOBHBIX BH10B
= Conep:kanue y4eOHOT0 RS
= g MaTepuaia lg g JeATeJIbHOCTH YYEHHKA
é s =z 7 (Ha ypoBHe y4eOHBIX AeliCTBHIi)
4
uy/He
A
I'nasa 1 JInneiinoe ypaBHeHuUe ¢ 15 Pacnosznasame 4uciioBbie BBIPAXKECHUS U
O/JIHOI NepeMeHHOMH BBIPAXXECHUS C IEPEMEHHBIMH, JIMHEHUHBIE
1 | IloBTopenue kypca 5-6 3 | ypaBHeHus. [IpHBOIUTH IPUMEPHI BEIPAKEHUH C
KJj1accoB. Beenenue B anredpy IIEPEMEHHBIMY, IMHEHHBIX YPABHCHUMN.
2 JInHeitHoOe ypaBHEHHE C OJHOM 5 CocTaBisTh BBIpaXKEHUE C MEPEMEHHBIMU T10
HepeMEHHOM YCIIOBUIO 33a4i. BEIMomHATE mpeoOpa3zoBaHus
3 Peimnenue 3a7a4 C IIOMOIIBIO 5 BBIpa)KeHPIfII IMPHUBOJUTH HOI[OGHLIC cJlaracManl€c,
ypaBHEHHUI packpbiBaTh CKOOKU. HaxonuTte 3HaueHHe
HOBTOpeHI/Ie u 1 BbIPpAXKCHUSA C ICPEMCHHBIMU IIPU 3aJaHHBIX
cHCTeMAaTH3alus y4eOHOTO 3HAUEHUSX NepeMeHHbIX. Knaccudunuposath
Marepuala anre6pa1/1qec1<ne BBIPpAXKCHUS. OmnuceIBaTh LIEIIbIS
Konmponvnaa pavoma Ne 1 1 | BBIpaXCHHA.
Dopmynuposams ONPENCICHUE JIMHENHOTO
ypaBHeHus1. PemaTe 1MHEiTHOEe ypaBHEHUE B
oOuiem Buzie. IHTepnpeTupoBarh ypaBHEHHE
KaK MaTeMaTUYeCKYI0 MOJIEIb PeaIbHOM
cutyauuu. OnuchIBaTh CXEMY pPEIICHUS
TEKCTOBOM 3a/1auM, IPUMEHSTH €€ I PEILICHUS
3a1a4y
Cobniooams Ha ypoke obwenpursamole HoOpmbl
noeeoenUsl, npasuia 0oweHus co ecemu
yuacmHukamu 00pazo8amenbHou
oesimenbHOCMU, NPUHYUNDBL Y4eOHOU OUCYUNTUHBL
U Camoopeanu3ayu.
IIpuobpemams Ha8bIKU CAMOCMOAMENLHO2O
peutenus noCmasieHHbIX 3a0au.
Ilpeocmasnenue oannvix 7
4 | IlpencraBineHue NaHHBIX B YuraTh HH(OpPMAIHIO, IPEJCTABICHHYIO B
Buje Tabnui. [IpakTuueckue TabIuuax, Ha AMarpaMMax, peacTaBiIsaTh
BBIYUCIICHHS 110 TaOJIUYHBIM 3 | /lQHHBIC B BUJE Ta0JIUII, CTPOUTH JTUATPAMMBI

na"HHeIM. M3BiIeuenne u
WHTEPIIPETAINS TAOIUIHBIX
nanHbIX. [IpakTuyeckas pabora

(cronOukoBbIe (CTONOUATHIE) U KPYTOBBIE) 110
MaccuBaM 3HaueHuil. ONUCHIBaTh U
MHTEPIPETHPOBATH PEaTbHbIC YHCIOBHIC




I'padpuaeckoe nmpencraBneHne
JaHHBIX B BUJC TOCTPOCHUC

JaHHBIC, IPE/ICTaBICHHBIC B TAOIMIAX, HA
auarpammax, rpadukax

CTOJIOYATHIX (CTOJIOMKOBBIX ) 2
nuarpamm. Urtenue u
MOCTPOCHHUE AUATrPAMM

6 | I'paduueckoe nmpencrapneHue
JAHHBIX B BUJI€ TOCTPOCHUE 5
KPYroBBIX auarpamm. UrteHwue
U TIOCTPOEHHUE AUarpaMm

I'nasa 2 llenbie BoIpaKeHHS 52 | @opmynuposame onpedenenus: TOXKASCTBEHHO

7 | ToxxnecTBEHHO paBHbBIE 2 PaBHBIX BBIPAKEHUH, TOKIECTBA, CTEIICHU C
BbIpaxxeHHs1. Tox1ecTBa HaTypaJbHBIM ITOKa3aTeNIeM, OTHOUICHA,

8 | CreneHs ¢ HaTYpaJIbHBIM 3 | crapaapTHOro BHJia OJHOUYWICHA, KO3 dUIueHTa
MoKa3areiaem OJTHOYJICHA, CTETICHH OJHOYJICHA, MHOTOYJICHA,

9 | CBoiicTBa CTEIEHH C 3 | CTelneHu MHOIOYJIEHA,

HaTypaJIbHbIM IIOKA3aTCJICM CB801iCMea: CTENEHU C HaTypaJIbHBIM

10 | OnHOYIEHEI 2 | mokasarernem, 3HaKa CTEICHHU;

11 MHOTOWIEHBI 1 npasujia: 10Ka3aTeJIbCTBA TOXKIACCTB,

12 | Ciioskenue u BEIUMTALIE 3 | YMHOMKECHHUS OJHOUIEHA HA MHOTOYJIEH,
MHOTOWIECHOB YMHOXEHUSI MHOTOWICHOB. /[oKa3bleamb
Konmponvnas padoma No 2 1 | CBOMCTBa CTENEHH C HATYPAILHBIM [IOKA3aTEIIEM.

13 | VMHOXCHHE OMHOWICHA Ha 4 | 3anMChIBaTh M JIOKa3bIBaTh (YOPMYJIbI:
MHOIOUJICH MIPOU3BEICHUS CYMMBI M PA3HOCTH JIBYX

14 | YMHOXEHHE MHOTOUJIEHA HA 4 | BHIPOKCHIH, PASHOCTH KBAAPATOB ABYX
MHOFOUICH BBIpXEHUH, KBaJpaTa CyMMBI U KBajpaTa

15 | PasmoskeHme MHOIOWICHOB Ha 3 | Pa3HOCTH JBYX BBIP@XCHUIA, CyMMBI Ky0OB 1
MHOKHTETH. BhIHECEHME pa3HOCTH KyOOB JIBYX BBIPa)KECHUH.

OGIIEro MHOKUTEL 33 CKOGKH Buiuucnsims 3HaUCHUE BBIPAKCHHM

16 | PasmosKenmie MHOrOWICHOB Ha 3| ¢ mepemMeHHbIMH. [IpUMEHSTE CBOWCTBA CTENEeHH
MEOITEM, Metoxn JUTSI TIpeoOpa3oBaHus BEIpAXKCHH. BBIMOTHATE
DY IHPOBKH YMHOXEHHUE OJHOUYICHOB U BO3BEICHUE
Konmpononasn paboma No 3 { | OMHOWICHA B CTCIICHE. [TpuBOIUTE OJTHOWICH K

14 | TpousseacHne pasHOCTH 1-/1 3 | CTaHIAPTHOMY BH]LY. 3anuchIiBaTh MHOTOYJICH B

. CTaHJIAPTHOM BHUJIC, OTIPEICIIATh CTETICHD
CYMMBI JIBYX BBIPOKCHUN
MHorouneHa. [IpeoOpa3oBbIBaTh MPOU3BEICHUE
15 | Pa3HOCTb KBaJpaTOB JIByX 2
. OJTHOYJICHA ¥ MHOTOYJICHA; CYMMBI, Pa3HOCTH,
BBIpXKEHUI
MPOU3BEACHUS JBYX MHOTOUYJICHOB B MHOTOUJICH.
16 | KBampar cymmBbI U KBajipar 4
. BrITIONTHATE pa3iiokeHre MHOTOYJICHA Ha
PA3HOCTH JIBYX BBIPKEHUH
17 | Tineob 3| MHOXKHTEIH CrocoO60M BBIHECEHHUS 00IIET0
BaHNE MHOTOYJICH
peobpa3OBaHIC MHOTOMICHA MHOXUTEJS 32 CKOOKH, CITOCOOOM TPYIITUPOBKH,
B KBaJIpaT CyMMBI UJTH e
. o GopMyiiaM COKpAIIEHHOTO YMHOKEHHUSI U C
Pa3HOCTH JIBYX BBIPAKCHUI 5
K 5 o d 1 MIPUMEHEHHEM HECKOJIBKUX CITOCOOOB.
18 COH mporbraz pa omg = 3 Hcnonb30Bath yKkazaHHbIE TPe0Opa30BaHUS B
yMMa 1 pasHOCTb KyOOB NIBYX TpoIiecce pelIeHns ypaBHEHH I, J0Ka3aTeIbCTBA
BBIpXKEHUI o
YTBEPKACHHI, PEIICHUS] TEKCTOBBIX 3aJ1ad.

19 | IpumeHenne pasnuIHEIX 4 | YVuumocs obcyncoams ungopmayuio u
CI0CO00B pasioKeHUs 8bICKA3bIBAMb C80E MHEHUE NO ee N0B0OY,
MHOTOHJICHA Ha MHOXKHTC/IN Da36UBAMb YMEHUS. COBEPUIAMb NPABUTLHDIIL
[ToBTOpEeHUE 1 1

cuCTeMaTu3anusa yqe6H0r0
MaTcpHrajia

86100p.
Pazeusamv nosnasamenvHyio u meopuecKyto




Koumponvnasa paboma Ne 5

AKMUBHOCMU, UHUYUAMUBHOCT 8 DA3TUYHBLX
chepax uzyuenus mamemamuxu.

Onucamenvhas cmamucmukd.

Hcnons3oBaTh JJIAA OIIMCaHMA JaHHBIX
CTATUCTUYCCKUC XAPAKTCPUCTHKU: CPCAHECC

8 apudMeTHIecKoe, MeIrnaHa, HanboIbIIee U
HaWMEHBIIIEe 3HAYCHUS, pa3Max.
20 | Yucnossie Habopbl. CpengHee
apupmeTrueckoe. Mepa 9
[EHTPaJTbHOU TSHICHIIUN
(Mepa 1ieHTpa)
21 | Meauana 4rcioBOro Habopa.
VY CcTONYUBOCTE METUAHEI. 2
[TpakTuyeckas pabora
«CpenHue 3HaYCHUSD
22 | Pemenue 3a1a4 ¢ MOMOIIbIO
CpemHero apupMEeTHIECKOTo 1
MeauaHbl. Pelienue 3aaad ¢ 2
HCITOJIb30BaHUEM LIU(PPOBBIX
PECYPCOB IPH HU3yUECHUU
CBOWMCTB CPEIHHUX
23 | Haunbomblilee 1 HAaMMEHbIIIEE
3HAYCHMsI YMCIIOBOTO Habopa. 2
Pazmax
I'nasa 3 ®yukuun 12 | Ilpusooums npuMepbl 3aBUCUMOCTEN MEKTY
24 | CBs3u MEXTy BEIIMYNHAMH. 2 BeMMYMHaMU. Pa3nuuate cpenau 3aBUCUMOCTEN
OyHKIHS (yHKIIMOHATBHBIE 3aBUCUMOCTH. Onucviéamy
25 | Croco0sl 3a1aHus QYHKITUH 2 | noHamus: 3aBUCUMON U HE3aBUCUMOMN
26 Fpa(bm( (pyHKupm 2 NEPEMECHHBIX, (I)yHKI_II/II/I, aprymMeHra (I)yHKuI/H/I;
27 | Jlugelinasa (I)yHKIlI/IH, eé 4 criocoOsI 3aanust GyHkuu. opmynupoBaTh
rpad¥KH CBOHCTBA orpezeneHus: o01acTu onpeaeneHus: GyHKIIH,
TToBTOpEHNE 1 1 | obnactu 3HaueHUH QyHKUMH, Tpaduka
cUcTeMaTu3anus yaeOHoro yHKIMH, THHEHHON QYHKIMH, IPAMOIT
MaTepuaia MIPOITOPIIMOHAIEHOCTH.
Konmponvnas paéoma Ne 6 1 | Boiuucniams 3HaueHue GyHKIMU 1O 3aJJaHHOMY

3HaueHHI0 aprymeHTa. COCTaBIsATh TaOJIUIIBI
3HayeHud pyHkuuu. CTpouTh rpapuk GpyHKIUH,
3amanHoM TabnnyHo. 1o rpaduky ¢pyHkIuY,
SBIISIOLIEHCS MOJIENBIO PEANBHOTO MpolLecca,
OTIPENIENIATh XapaKTEPUCTUKH ATOTO MPOIIecca.
Crpouts rpaduk IMHEHHON QYHKIUN U TPIMOi
MPONOPIUMOHAIBHOCTH. ONUCHIBATh CBOMCTBA
TUX PYHKLUH.

Ocywecmenamo 2pynnogyio pabomy unu pabomy
8 Napax, ¢ yeivio 00yuenus KOMaHOHOU pabome
U 83aUMOOEUCNBUIO C OPYUMU OeMbMU.
IIpuobpemamu HaBbIKU CAMOCMOAMENLHOZO0
peweHuss NOCMagieHHbLX 3a0ay.




Crny4daifHasi ”3BMEHUYHUBOCTb.(6 1)
BeposiTHOCTB M yacToTa CIry4aiiHOTO

HNmeTts nipeacTaBiieHUE O CrydyalHOU
M3MEHYMBOCTH Ha NMPUMEpPax IeH, GPU3NIECKUX

coObrtusi. Ciydaiinple COOBITHS (44) 10 | BemuumMH, aHTPOMIOMETPUUECKHUX JAHHBIX, UMETh
MPEJCTABICHUE O CTATUCTHYECKOM
YCTOMYUBOCTH
28 | Cay4aiiHBIi SKCIIEPUMEHT 5
(OTIBIT) M CcITy4aifHOE COOBITHE
29 | BeposTHOCTH U 4acToTa. 2
PoJib MaoBEpOSTHBIX U
30 MPaKTUYECKH JIOCTOBEPHBIX
COOBITHI B IPUPOJE U B 2
oOuiecTBe
31 | MoHnera u urpajgbHas KOCTb B 4
TEOpPUHU BEPOSTHOCTEH.
I'naga 4 Cuctembl JTUHEHHBIX 21 IIpusooums npumepol. ypaBHEHHUS C ABYMSI
YPABHEHMIi ¢ IBYMSI epeMeHHbIMH MIEPEeMEHHBIMU; JINHEHHOTO YPABHEHHUS C ABYMSI

32 | YpaBHEeHHS C IByMS 2 | mepeMEeHHBIMHU; CHCTEMBI ABYX JTHHEHHBIX
MePEeMEHHBIMH ypaBHEHUH C IBYMs NIEPEMEHHBIMH; PEabHbBIX

33 | JluHeitHOE ypaBHEHUE C IBYMS 4 | mpoLeccoB, Uil KOTOPBIX YPABHEHUE C IBYMsI
HEpEMEHHBIMH U €ro rpaduk MePEeMEHHBIMH WM CUCTeMa YPAaBHEHUH C IByMs

34 | CucreMbl ypaBHCHHM C ABYMSI 3 IIEPEMEHHBIMU ABJISIIOTCS MaTEMAaTUYECKUMU
nepeMeHHbIMU. ['paduueckuii MOZCIIAMM.

METO/I PEIICHHSI CUCTEMBI IBYX OmnpenensaTs, ABIAETCA JIN I1apa YACEI
JIMHENHBIX YPABHEHUI C ABYMSI pelIeHreM JaHHOTO YPaBHEHUS C IByMS
IepEMEHHBIMH NepEeMEHHBIMH.

35 | Peruenue CUCTEM JIHMHEHHBIX 3 Dopmynuposams: onpedeneHus: peleHus
yPaBHEHHI METOJIOM YPaBHEHHS C IBYMSI IEPEMEHHBIMU; YTO 3HAYUT
OJICTAHOBKH PELIUTh YpaBHEHUE C ABYMS IEPEMEHHBIMU;

36 | PemeHue cucTem JIMHEHHBIX 3 | rpaduka ypaBHEHUs C IBYMsI IIEPEMEHHBIMH,
ypaBHEHHI METOIOM JMHEWHOTO YpaBHEHMS C IByMsl IEPEMEHHBIMU;
CIIOKCHUS peIIeHHs CUCTEMBI YPaBHEHUH C IBYMS

37 | Pemenue 3a1a4 ¢ MOMOIIBIO 4 | MCPCMCHHBIMH, 5
CHCTEM JTHHEHHBIX YPaBHEHHUI ceolicmea ypaBHEHUH C TByMsI IEPEMEHHBIMH.
TloBTOpEHNE 1 1 | Onucvieams: cBocTBa rpaduKa JMHEHHOTO

cUcTeMaTH3aIus y4eOHOTOo
Marepuaa

ypaBHEHUSI B 3aBHCUMOCTH OT 3HAUCHHH
KO3 PHUIHUEHTOB, TpapUUeCcKHii METO ] pereHHs




Koumponvnasa paooma Ne 7

CHUCTEMBI IBYX YPABHCHHUH C ABYMs
IIEPEMEHHBIMH, METO/1 ITOICTAHOBKU U METOJ]
CJIOXKECHHUS ISl PEILICHUS CUCTEMBI IBYX
JIMHEHHBIX YPABHEHUH C IBYMsI [IEPEMECHHBIMH.
Cmpoumb rpaduK JMHEHHOTO ypPaBHEHHUS C
JBYMsI IEpEMEHHBIMU. PemiaTe cucTeMsl AByX
JIMHEHHBIX YPABHEHUN € ABYMs IIEPEMEHHBIMHU.
Pewams TexcTOBBIE 33/1a4H, B KOTOPBIX CUCTEMA
JIBYX JIMHEUHBIX YPABHEHHH C ABYMS
[IEPEMEHHBIMHU SIBIISIETCS MaTeMaTHUECKON
MOJIEJIBIO PEATBLHOIO IIpoLecca, U
UHTEPIPETUPOBATH PE3YJIbTAT PELLICHUS
CHUCTEMBI.

Yuacmeoseamv 6 kypamopcmee
MOMUBUPOBAHHBIX U IPYOUPOBAHHBIX
006yarOWUXcs HAO UX HEYCnesaWuUMU
OOHOKNACCHUKAMU, 0alouemM WKOIbHUKAM
COYUATLHO 3HAYUUMDLL ONBIM COMPYOHUYECMEA U
83AUMHOU NOMOWU.

Paszsusamv camocmosmenvrocmo, peghnexcuro,
CAMOOYEHKY, CAMOOP2AHUI08AHHOCTIb.

Baenenue B Teopuio rpagos 4 | Ucrionb3oBaTh TpauuecKkoe  IpelCcCTaBlICHUE
I'pad, Bepuuna, pedpo. MHOYKECTB M CBS3€H MEXIY HUMU JUIsl ONHMCAHMS
Crenensp BepiinHbl. Yucio IIPOLIECCOB M SABJICHWM, B TOM YHCIE IIPU
péGep u cymmapHast CTeleHb pelleHnH 3aa4 U3 APYruX yuyeOHbIX NPeAMETOB
BepiuuH I[Ipencrasnenue o U KypcoB

42 | ceazHocTH rpada. Llenu u 2
uukiel. [lytu B rpadax. O6xon
rpada (3ily1epoB MyTh).
[IpencraBnenue 00
OpPUEHTHUPOBAHHOM rpade
43 Pemenue 3a1a4 ¢ momoIisko 9
rpagos.
Ilpuobpemams ~ HaBbIK ~ CAMOCMOAMENLHOSO
IloBTOpEHUE U cUcTeMATH3ALMA 7 | pewenus meopemuyecKko npooaembl.
3HaAHUH Buipabamuvieamo HABbIKU nyonu4Ho20
8bICIMYNIeHUsL neped ayoumopuell.
IToBTOpeHus Kypcea 7 kiacca 6
HTorosasi KOHTpoJIbHAs paboTa 1
Htoro 136

TEMATHYECKOE INTAHUPOBAHMUE
Adaredpa. 8 knace (3 yaca B Henenmto, Bcero 102 yaca)

Homep
naparpa

Conepxanue yueOHOro
MartepuaJa

°,°° = XapaKTepHCTHKA 0CHOBHBIX BH/0B
5 2 NEATEIHLHOCTH Y4eHHKA

z 7 (Ha ypoBHe y4eOHbIX el CTBHIA)
3

y/He
a




I'nasa 1 PaumoHa/IbHbIE BIPAKEHUS

40

1 PanmonanbHbIe IpoOu 2

2 | OcHOBHOE CBOMCTBO 3
paroHaIbHON ApoOH

3 | CnoxxeHue U BIYUTAHHE 3
parMoHaIBHBIX IPOOEH ¢
OJMHAKOBLIMU 3HAMEHATEIISIMU

4 | CnoxeHue U BIUMTAHHUE 5
parroHaIBHBIX IPOOeiH
C pa3HBIMHU 3HAMEHATEIIIMU
Konumponvnas paboma Ne 1 1

5 VYMHOXKEHUE U IEJICHUE 4
paroHaIbHBIX IPOOEH.
Bo3Benenue panyoHanbHOU
JpoOu B CTENIECHB

6 | ToxxnecTBeHHBIE IpeoOpa3oBanuu | 6
sl pAIIMOHATBHBIX BBIPAKESHUHT
Koumponvnasn paboma Ne 2 1

7 | PaBHOCHIIbHBIC YpaBHEHHUSI. 3
PanroHaJIbHBIC YPaBHCHHUS

8 CreneHs ¢ UEIbBIM 4
OTPUIATEIIEHBIM ITOKa3aTeJIeM

9 CBOMCTBA CTEIIEHHU C IIETBIM 4
1oKa3aTeyIieM

10 _k 3
OyHKIWMs X u e€ rpaduk
Koumponvnasa paboma Ne 3 1

Pacnosnasams uenple pauioHaIbHbBIC
BBIPAKEHHUSI, IPOOHBIE PAIIIOHAIILHBIE
BBIPAXKEHHUSI, TPUBOIUTH IPUMEPHI TAKUX
BBIpaKEHUN. Dopmyruposams.

onpeodenieHus: palliOHAIBHOTO BBIPAKEHUS,
JIOITyCTUMBIX 3HaYEHUN NIEPEMEHHOM,
TOXJIECTBEHHO PaBHBIX BbIPAKEHUM, TOKICCTBA,
PaBHOCUJIbHBIX YPaBHEHUH, pAlIMOHAIBHOTO
YpaBHEHUS, CTETICHU C HYJIEBBIM ITOKa3aTeJIeM,
CTEIEHU C IEIBbIM OTPUIIATEIILHBIM MTOKa3aTeNIEM,
CTaHJAapPTHOTO BHJIA YKCiIa, OOpaTHOU
MPONOPILUOHAIBHOCTH; C80LICMBA: OCHOBHOE
CBOMCTBO paIlMOHAIILHON APOOH, CBOMCTBA
CTEIEHU C IEJIbIM MTOKa3aTeJIeM, YPaBHEHUH,

k

byHKIHH n.

npasua: CI0KEHUsI, BBIYUTAHUS, YMHOKEHHUS,
JeneHust [pooei, BO3BEICHHS JpOoOU B CTEIICHD;
yCIIOBUE paBEHCTBA Apodu HyI0. JJokazvieams
CBOICTBA CTENEHU C LIEIbIM IIOKA3aTEJIEM.
Onucvieamsb rpauuecKkuii METOJ peleHUs
YpPaBHEHUI C OJHON NIEPEMEHHON. [Ipumensamo
OCHOBHOE CBOMCTBO paIllMOHATILHON Jpodu JuIst
COKpAIIIeHUs U MpeoOpa3oBaHust IpOOei.
[TpuBoauTH ApOOU K HOBOMY (0011IEMY)
3HaMeHareno. HaxoauTe cyMMy, pa3HOCTb,
MIPOU3BEICHUE U YacTHOE Apobeii. BeImomHATh
TOKJIECTBEHHBIE TIPE0Opa30BaHUS
palMOHAIbHBIX BBIPAKEHUN. Pewams
YpaBHEHHUS C IEPEMEHHON B 3HaMeHaTese Ipoou.
Ilpumensms CBOMCTBA CTENIEHHU C LIEJIBIM
MoKa3aresieM Juisi MpeoOpa3oBaHMsl BIPaKEHUH.
3anucvieampb yncaa B CTAaHAAPTHOM BHJIE.
Buvinonname noctpoeHue u 4reHue rpaduka

k

y —
37250910707 SN L
Cobniooams Ha ypoke obwenpursmole HOpMbl
nogeoenus, npasuia 0OWeHuUs co 6cemu
YUACMHUKAMU 00PA308AMeENbHOT
OdesimenbHOCMU, NPUHYUNBL Y4eOHOU OUCYUNTUHBL
U Camoop2anu3ayuu.
Paszeusame noznasamenvhyio u meopueckyio
AKMUBHOCMU, UHUYUAMUSBHOCTb 8 PA3TUYUHBIX
chepax uzyuenus Mamemamuxu.
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Ilpeocmaenenue oannwvix:
[TpencraBineHne JaHHBIX B BUJIC
Ta0IMI] IUarpamm, rpad)uKoB.
3anonHeHne TaOJINIl, YTCHHE U
MOCTPOCHUE AUATrPaMM
(cTOOUKOBBIX (CTOIOYATHIX) U

N3Bnekarp u nmpeodpa3oBbIBaTh HHPOPMAIIHIO,
NPEJCTAaBICHHYIO B BUJIE Ta0JIUII, TUArpaMm,
rpauKoOB, MPECTABIATH JAHHBIC B BUIC
TabIuIL, AUarpamMmm, rpauKoB.

1
KpyroBsIx. Utenue rpadukos
peabHBIX MPOIIECCOB.
W3Bneyenne nudopmanuu u3
JMarpaMmbl TaOJINII,
HCIIOJIb30BAaHNE U MHTEPIPETALIMS
JTAHHBIX
Onucamenvhaa cmamucmuxa. 3
Pacceusanue oannvix
12 OnucarenpHas CTaTUCTUKA: OnuceiBaTh JaHHBIE C TOMOUIBIO
cpenHee apuMeTHIECKOe, CTATUCTUYECKUX TTOKA3aTeNeh: CPeaHNX
MeAHraHa, pa3Max, HauOoJblIee U 1 3HAYEHUI U Mep paccenBaHus (pa3Max,
HavMeEHbIIIee 3HaYeHUsI Habopa JIMCTIEPCHS U CTAaHAAPTHOE OTKJIIOHEHHUE).
YHUCJIOBBIX NaHHbIX. [[pumepbl
CIYy4YailHOM M3MEHYHUBOCTH
13 OnucarenbHas CTAaTHCTHKA.
CiyyaiiHasi "3MEHUYUBOCTb.
Cpennee 4rciioBOro Habopa . 1
Pemenne npakTuyeckux u
MIPUKJIAIHBIX 33]1a4
14 Otkiionenus. ucnepcus
YHUCIIOBOTO Habopa. Pemenue 1
MPaKTUYECKUX U TPUKIIAJTHBIX
3a/1a4
Onucvléamy: IOHATHE MHOXECTBA, JIEMEHTA
I'nasa 2 KBaapaTHbie KOPHH. 21 | MHOXECTBA, CIIOCOOBI 33/IaHUST MHOYKECTB;
JelicTBUTEIbHBIE YHCIA MHOECTBO HATypaJbHBIX YHCEIl, MHOXKECTBO

15 | dysknus y = x* u eé rpadux 3 | HeJBIX Ynces, MHOKECTBO PAllMOHAIBHBIX

16 | KBamparHbie KOpHHU. 3 | 4Kcesn, MHOXECTBO JE€HCTBUTENbHBIX YUCET U
Apudmerndeckuit KBaapaTHBIN CBSI3U M@Ky STUMHU YUCIIOBBIMA MHOXXECTBAMU,
KOpEHb CBSI3b MEXKIY OECKOHEUHBIMU JECSITHUHBIMU

17 | MHOXecTBO, IOAMHOKECTBO. 1 | ApoOsiMU U palMOHATBHBIMH,

Ormepanuu HaJl MHOXKECTBAMH: MppaLMOHATIbHBIMU yKciiaMy. OnepupoBaTh
06LeI[I/IHeHI/Ie, IepeceycHue, MNOHATHUAMMA: MHOXKXCCTBO, IIOAMHOXXECTBO,
TOTIONTHEHWE BBITIOJIHATH ONEpPalliy HaJl MHOKECTBaAMMU:

18 CBoucTBa Qnepaunﬁ HaJ 1 00begUHEHHNE, INEePECCUYCHHUE, JOIMOJHCHUE,
MHOYKECTBAMMU: MEPEUUCIIATH JIEMEHTHI MHOKECTB, IPUMEHSATD
IIEPEMECTUTEIILHOE, CBOMCTBA MHOKECTB.

COYEeTaTEeNbHOE, Pacnosnasamo pallOHAJIBHBIC U
pacupeneInTeEIbHOE, BKIOYECHUE HppaguOHAJIBHBIC YHUCJIA. HpI/IBO)II/ITI) IMPUMEPHBI

19 | I'padmyeckoe NpeCTaBICHIE 1 | pauMOHANBHBIX YHCEN U UPPALMOHATIBHBIX
MHOeECTB. Perienme qucen. 3anucvléams ¢ IOMOIIBIO HOPMYIT
IPAaKTUYECKUX U TIPUKIIATHBIX CBOMCTBA JICUCTBUH C JIECTBUTEIHLHBIMU
3am1au yuciaamu. Qopmyauposams. onpeoeeHust.

20 | CroiicTBa apu(MeTHIECKOTO 3 | KBaZpaTHOTO KOPHA U3 9HCJIa,

KBaApPATHOI'O KOPHHA

apu(pMEeTHUYECKOT0 KBaJJpaTHOTO KOPHS U3




21 | ToxnaecTBeHHBIE MPEOOPa30BAHUS 5 | uncna, paBHBIX MHOXKECTB, IIOJIMHOKECTRBA,
BBIPAKEHUH, COMIEpKAIIUX nepeceyeHus] MHOKECTB, 00 beTMHEHHS
KBaJ[paTHbIE KOPHU MHOKECTB; c6oticmea; GyHKIuH Y = X2,
29 V=X 3 | apu(METUYECKOrO KBaJPaTHOIO KOPHS,
DyHKIMA u e€ rpapuk y =X
Konumponvnas paboma Ne 4 1 | Pynxum :
Hoxkazvieams CBOWCTBA apU(PMETUIECKOTO
KBaJpaTHOTrO KOpHs. Cmpoums Tpaduxu
yHKIMIA Y = X° 1 y=/x :
[TpuMeHSTH OHATHE apUPMETUIECKOTO
KBaJPaTHOI'O KOPHS /7151 BBIYMCIIEHUS 3HAUYCHUI
BBIPAKEHUN. Ynpowams BelpaxkeHus. Pemars
ypaBHeHMsl. CpaBHUBATh 3HAUEHUS BBIPAKECHUH.
BrimonHATs mpeoOpa3oBaHie BEIPAKEHUI ¢
IPUMEHEHUEM BBIHECEHUSI MHOXKHTENS U3-110]1
3HaKa KOpHs, BHECEHHE MHOXHUTEJIS 110/1 3HAK
KOpHs1. BBINOTHATE 0CBOOOXKIEHHE OT
UpPPaIMOHATIFHOCTH B 3HAMEHAaTese apoou,
aHaJIM3 COOTHOILEHUH MEX/y YHCIOBBIMU
MHOECTBAMH H UX AJIEMEHTAMHU.
Yyumuca ob6cyscoams ungpopmayuio u
BbICKA3bIBANG CB0E MHEHUE NO ee N0B00Y,
Pazeueams YMeHUs CO8epuLamy NPaGUIbHbILL
8b100p.

Brenenue B Teopuro rpadoB 4

23 | I'pad, Bepmmna, pedpo. CteneHn Hcnonp30Bath rpaguyuecKiue MOJICIH: AEPEBO
BepLInHbIL. Yucio pédep u CJIy4alfHOTO 3KCIIEPUMEHTA, JUarpaMMbl
CyYMMapHasi CTENIEHb BEPIIIHH. Ditnepa, uncnoBas npsimas. Mcronbp3oBath
[TpencraBienue o CBA3ZHOCTU 1 | rpaduyeckoe npencTaBieHUEe MHOKECTB U
rpada. Lenn 1 uKIiIbI. CBsI3eH MEXKIy HUMH JJIsl OMTUCAHHUS TIPOIIECCOB U

SBJICHUI, B TOM YHCJIE TIPH PELLICHUU 3ajiay U3
JPYTUX Y49eOHBIX IPEAMETOB U KYPCOB.

24 | Ilytu B rpadax. O6xox rpada
(stinepoB nyTh). [IpencraBnenue 1
00 OpHUEHTUPOBAHHOM Trpade.

25 HepeBo. CBoiicTBa nepeBa:
€IMHCTBEHHOCTH MyTH,

CyLIEeCTBOBaHME BUCSUEH 1
BEPIINHBI, CBA3b MEXKITy YHCIOM
BEPILKH U YUCIOM pebdep

26 | IIpaBmiio ymMmHOXKeHUs1. Pemenne 1

NPAaKTUYECKUX 3a/1a4
I'nasa 3 KBagpaTHblie ypaBHeHHs 23

27 | KBajpatHble ypaBHEHHUS. 3 | Pacnosnasams 1 NpUBOANUTH IPUMEPHI
Penrenne HEMOTHBIX KBaIPATHBIX KBaJ[PaTHBIX YPaBHEHHH PA3INIHBIX BUIOB
ypaBHEHHH (TIOJTHBIX, HEMOJIHBIX, TPUBEAEHHBIX ),

28 | ®opmyna KOpHEH KBaJpaTHOTO 3 | kBajpaTHBIX TpEXWIEHOB. Onucvliéams B 00IEM
yYpaBHEHHS BUJIC PELICHNE HETIOJIHBIX KBaIPaTHBIX

29 | Teopema Buera 3 | ypaBueHuii. @opmyauposams. onpeoeneHus.

ypaBHEHHUsI IEPBOM CTENEHH, KBaJPaTHOT'O
Koumponvnas paboma Ne 5 1 | ypaBHEHHS; KBAJPATHOIO TPEXUIIEHA,




30 | KBagpaTHblil TpéxuiieH 3 | AMCKpUMHUHAHTA KBaJAPAaTHOTO ypaBHEHUS

31 | Pemenue ypaBHeHH, KOTOpPBIE 4 | ¥ KBaJIpaTHOIO TPEXWICHA, KOPHS KBaJAPaTHOIO
CBOJATCS K KBaJpPaTHBIM TpEXUsIeHa; OUKBaJPATHOIO ypPaBHEHMUS;
YpaBHEHUSIM ceoticmea KBaJlpaTHOTO TPEXUIICHA;

32 | PanroHasbHbIC YPaBHEHUS KaK 5 meopemy Bruera n o6paTHyIO el TeopeMmy.
MaTEeMaTUYECKHE MOJEIH 3anucvieamsb 1 10Ka3bIBaTh (HOPMYITY KOpHEH
peabHBIX CUTYALUI KBaJpaTHOro ypaBHeHus. Mccnenosars
KonPOﬂbHa}l pa60ma No 6 1 KOJHUYECTBO KopHeﬁ KBaJgpaTHOTO YpaBHCHUS B

3aBUCUMOCTH OT 3HaKa €ro JMCKpUMHUHAHTA.
Lokazvieams meopemsi: Buera (npsimyro u
00paTHy10), O Pa3I0KEHUU KBaIPATHOTO
TpEXWIEHa HA MHOXUTEIH, O CBOMCTBE
KBaJPaTHOIO TPEXUJIEHA C OTPULATEIbHBIM
JUCKPUMHUHAHTOM. Onucvieams Ha IPUMEPAX
METO/1 3aMEHbI IEPEMEHHOU /ISl pEeLLICHUs
ypaBHEHUN. Haxooums KOPHU KBaIPaTHBIX
YpaBHEHUU pa3au4HbIX BUJIOB. [IpumeHsaTh
TeopeMy Buera u oOpaTHyt0 el Teopemy.
BrInonHATE pa3inoxkeHue KBagpaTHOro
TpéXwieHa Ha MHOXUTeNU. HaxonuTe kopHU
YpaBHEHUM, KOTOPbIE CBOAATCS K KBAJAPATHBIM.
CocTaBisTh KBaJipaTHbIE YpPaBHEHUS U
YpaBHEHUs, CBOJSALINECS K KBAJPATHBIM,
ABIIAIOILMECS MATEMAaTUYECKUMU MOJIEISIMU
peanbHBIX CUTYyaIUi.
Hcnonvzosame UKT u cospemennvie
MexHOoN02UU 00YYeHUSL.
IIpuobpemams HagvlKu camocmoamenbHo2o
peulenuss NOCMAasIeHHbIX 3a0a.

CnyuaiiHas ©”3MEHYMBOCTh. BeposTHOCTD

Y 4acTOTa CIIy4aHOTO COOBITHS. 7

Crny4aiiable cOOBITHS

33 | Cny4aifHbIi SKCTIEPUMEHT (OIIBIT) HaxoauTh 4acTOThI YNCIIOBBIX 3HAYEHUH U
U CllydaiiHOe COOBITHE. YacTOThI COOBITHI, B TOM YHUCIIE MO pe3ysbTaTaM
BepostrocTs 1 yacrora. Pons u3MepeHuil u Habmonenuil. Haxonuts
MaJIOBEPOATHBIX U MPAKTUYECKU 1 | BepoATHOCTH CIIy4aifHbIX COOBITHI B OIBITaX,
JIOCTOBEPHBIX COOBITHII B 3Hasl BEPOSITHOCTH AJIEMEHTAPHBIX COOBITHI, B
npupoje u B oduiectse. Monera u TOM YHCJIE B OMBITAX C PABHOBO3MOKHBIMU
urpajibHasi KOCTb B TEOpUU 3JIEMEHTAPHBIMH COOBITUSIMHU.

BEPOSATHOCTEM

34 | DneMeHTapHbBIE COOBITHS.

CryqaitHbie COOBITHS.
bnaronpusTcrByromue
AIIEMEHTapHbIE COOBITHS. 2

BepostHocTH coObITHI. OTIBITHI C
PaBHOBO3MOXHBIMHU
DJIEMEHTaPHBIMU COOBITUSIMU




35 | IlpakTuueckas pabora « OTBITHI ¢
PaBHOBO3MOKHBIMHA
AJIEMEHTAPHBIMH COOBITUSMU.

Pemenue 3a1ay Ha BbIYMCIICHUE 2
BEPOSATHOCTEM.
[TpOTHBOMIONIOKHBIE COOBITHS
36 | JImarpammel Diinepa. Hcnonb3oBath rpaduyecKkue MOICIH: 1ePEBO
OObeuHEHNE U NepeceueHue CIIy4aillHOT O SKCIIEPUMEHTA, 1UarpaMMbl
cobpITuii. HecoBMecTHbIE Diinepa, uncioas npsMmas. Mcnonbs3oBaTh
coObITUsL. PopMyJIa CII0KEHUS rpaduveckoe rnpeacTaBiIeHue MHOKECTB U
BeposaTHocTei. [IpaBuiio CBsI3€M MEXIy HUMHU JIJIsl ONMCAHUS IPOIECCOB U
YMHOEHUSI BEPOSITHOCTEH. 9 SIBJICHUM, B TOM YHUCJIE NIPU PEIICHUU 3a/1a4 U3
YcioBHas BEpOATHOCTb. JIPYTUX y4eOHBIX MPEAMETOB U KypCOB.
He3saBucumblie cOOBITHS.
[IpencraBienue ciy4yaitHOro
HKCIIEPUMEHTA B BUJIE JIEpEBa.
Perenne nmpakTH4eckux u
MPUKJIAHBIX 33]1a4
IloBTOpEHUE U cHCTeMATH3ALMUA 3
y4eOHOro MaTepuajia
VYpakHeHus A1 HOBTOPEHUs Kypca 8 2 | Paszsusamv camocmosmenvHocmo, pegnexcuio,
KJjlacca CAMOOYEHKY, CAMOOP2AHU3Z08AHHOCD.
Hmoz06asa konmponvhas paboma 1 | llpuobpemamsv  Hagblk  CamMOCMOAMENbHO2O
peuienust meopemuieckou npodiemvl.
Hroro 102

TEMATHYECKOE INIAHUPOBAHUE
Auredpa. 9 kiaacc (3 yaca B Hegenmo, Bcero 102 gaca)

Conep:xanue yuedGHOTo

Homep
naparpa

KoJ-Bo
4acoB

XapakTepucTHKA OCHOBHBIX BH/10B
NAeATeJJbHOCTH YYeHUKA

MaTepHaJia N .
(Ha ypoBHe y4eOHBbIX AeHCTBHI)
3
4/He
A
[ToBTOpeHnue kypca anreGps! 8 2 Pacnosnasame v TpUBOAUTH IPUMEPHI
KJ1acca YHUCJIOBBIX HEPABEHCTB, HEPABEHCTB C
I'naga 1 HepaBeHncrTBa 18 | mepeMeHHBIMU, JIMHEWHBIX HEPABEHCTB C OJHON
1 | YucnoBblie HEpaBEHCTBA 3 | NepeMEHHOMN, JBOMHBIX HEPABEHCTB.
2 | OcHOBHBIE CBOMCTBA YUCIIOBBIX 2 | Qopmyruposamo:
HEPaBEHCTB onpeoenenus; CPABHEHUS JIBYX YHUCEI, PEIICHUS
3 | CioxeHue U YMHOXKCHUE 2 | HEPaBEHCTBA C OJIHOM NEPEMEHHOM,
YHCJIOBBIX HEPABEHCTB. PaBHOCUJIBHBIX HEPABEHCTB, PEIICHUS CUCTEMBI
OneHUBaHUE 3HAYCHHUS HEPaBEHCTB C OJJHON MePEeMEHHOM, 00I1acTH
BBIPAKECHHUS ONpEIETICHUS BBIPAKECHHS;
4 HepaBCHCTBa C O,Z[HOI71 1 ceoucmeda YUCIO0BBIX HCPABCHCTB, CIIOKCHUA U
IepeEMEHHOMN YMHOEHUS YUCIOBBIX HEPABEHCTB
5 | Permenne HepaBeHCTB ¢ OJIHOM 4 | Hokazvieams: CBOWCTBA YUCIOBBIX HEPABEHCTB,

nepeMeHHo. Yucnosbie
MIPOMEKYTKH

TCOPEMBI O CIIOKECHUU U YMHOXKCHUHN YUCIIOBBIX
HCPABCHCTB.




6 | Cucrempl TMHEHHBIX HEPABESHCTB 4 | Pewwamob nTuHEHHbIC HEPABCHCTBA. 3aIllMCHIBATH
C OJTHOM MEePEeMEHHOM pElICHUS HEPABCHCTB U UX CUCTEM B BUJIC
[ToBTOpEHME U cUCTEeMaTU3AIIHS 1 | 4KUCIOBBIX IPOMEKYTKOB, 0ObEIUHEHHUS,
y4eOHOro Marepuaia MepeceyeHMs YUCIOBBIX TPOMEXKYTKOB. Permarh
Konmponvnaa pavoma Ne 1 1 | cucTeMy HEpaBEHCTB C OJJHOI MEPEMEHHOI.
OnenuBaTh 3Ha4CHUE BhIpaxeHus. M300pakaTh
Ha KOOPAMHATHOM NMPSAMOI 3a/1aHHbIE
HEPABEHCTBAMH YHMCIIOBBIC TPOMEKYTKH.
Yuumuca evicmpausams dosepumenvhvie
OMHOWEHUSL MENCOY YUACTMHUKAMU
obpazosamenvHo20 npoyecca.
Yuacmeosams 6 06¢cyscoenuu npooremHbix
cumyayuil, @ mak dce 8 peuleHuu 3a0a4
NPAKMuyecKou HanpaeieHHoOCmu.
OnucarenpHas cTatuctuka. PacceuBanue | 3
JTaHHBIX (4)

[IpencraBienue JaHHBIX B BUJIE 1 | Ucnonp30BaTh ONUCATENbHBIE XapaKTEPUCTUKU

Ta0JIUII, TUarpaMM, TpaduKoB, JUTSI MACCUBOB YHCJIOBBIX JJAHHBIX, B TOM YHCIIC

UHTEpIIpeTalus JaHHbIX. UTeHue CpeIHUE 3HAYCHUS U MEPbI paCCEHBaHMUSI.

Y TIOCTPOEHHUE TAOJINIL, TUATPAMM,

rpaduKoB MO peaabHbIM JaHHBIM.

OnucarenbHas CTaTUCTUKA!

cpenHee apuMeTuIecKoe,

MeaMaHa, pa3Max, HauOoJiplee U

HauMEHbIlIee 3HaYeHHs Habopa

YHUCJIOBBIX JaHHBIX. [IprMepsI

CIy4aiiHOM U3MEHYUBOCTHU

N3mepenne paccenBaHus JaHHbIX. 1

Jucnepcus u ctangapTHOE

OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

Jmarpamma paccenBaHus

Perenne mpakTH4eckux u 1

MIPHUKJIATHBIX 33724
Onucwviéams nioHsATHE QYHKIMH KaK IPaBUIIa,

26 YCTaHABJIMBAOIIIETO CBS3h MKy DIIEMEHTAMHU
I'nasa 2 KBaaparuunasi pyHkuus JIBYX MHOKECTB.

7 | IloBTOpEHME U paCIINPECHUE 2 Dopmynuposams.

CBEJCHHI 0 PYHKIINH onpedeneHus: HyIs QYHKIIHH; IPOMEKYTKOB

8 | CgoiicTBa QyHKINH 2 | 3HAaKONOCTOSHCTBA QYHKIMHU; QYHKIINY,

9 | [loctpoenue rpaduka GyHKIUHN Y 2 Bo3pacTaronieii (yObIBaroIIeii) Ha MHOXKECTBE,
= kf(X) KBa)IpaTHtIHOI‘/'I (byHKHI/H/I; KBaApaTHOI O

10 | IMoctpoenue rpadukoB HyHKIUI 3 HCPaBCHCTBA;
y=f(x)+buy=1f(x+ a) c60licmea KBaIpaTUIHON (PYHKITUH;

11 | KBampaTuunas GpyHKIMS, e8 5 | npasuna noctpoeHus rpaduKoB QYHKITUH C
rpadHK ¥ CBOHCTBA noMoIIpio nmpeodpasosanuii Buaa f(x) — f(x)+a;
Koumponvnas paboma Ne 2 1 | fX¥) = fix + a); f(x) — Kf(x).




12

Pemienue kBagpaTHbIX
HEPABEHCTB

13

CucreMbl ypaBHEHUH C AByMS
epEeMEHHBIMU

[ToBTOpEHME U cUcTeMaTH3ALUSA
yueOHOro Marepuasa

Konmponvnas paooma Ne 3

Cmpoumw rpaduku GyHKIIUNA C TTOMOIIBIO
npeobpazosanuii Buaa f(x) — f(x)+ a;

f(X) — fix + a); f(x) — kf(x).

Cmpoums Tpaduk kBagpatnynoil pynkun. [1o
rpaduKy KBaJIpaTUIHON (PYHKIIMH OTIMCHIBATH €&
CBOMCTBA.

Onucvleams CXeMaTUIHOE PACIIONIOKEHHE
1apaboJibl OTHOCUTEIIHFHO OCH a0CIIHCC B
3aBHCHUMOCTH OT 3HaKa CTapuiero KodpuimeHTa
U TUCKPUMHUHAHTA COOTBETCTBYIOIETO
KBaJ[PaTHOTO TPEXUICHA.

Pewamw xBanpaTHbIe HEPABEHCTBA, HCIIOIB3YS
CXEMY PACIOJIOKEHHS Tapad0IIbl OTHOCUTEIHLHO
ocu abcuuce.

Onucwviéams TpapUUECKUii METOJT PEeIICHUs
CHCTEMBI JIBYX YPaBHEHHH C ABYMS
MEPEMEHHBIMH, METO/I ITOJICTAHOBKHA U METO]T
CIIO’KEHUS JUTS PEILICHHSI CUCTEMBI JIBYX
YPaBHEHHIA C IByMsI IEPEMEHHBIMH, OJTHO U3
KOTOPBIX HE SIBIISICTCS TMHEHHBIM.

Pewams TexcTOBBIC 3a/1a41, B KOTOPBIX CUCTEMa
JIBYX YpaBHEHUI ¢ ABYMS IEPEMEHHBIMA
SIBJISICTCS. MATEMAaTUYECKOM MOJICIBIO PEaTbHOTO
nporecca, 1 MHTEPIPETHPOBATh PE3yJIbTaT
PEILICHHS CUCTEMBI.

Paszsusamv noznasamenvhyto u meopueckyio
AKMUBHOCU, UHUYUAMUBHOCTb 6 PA3IUYHBIX
chepax uzyuenus Mamemamuxu.

Yuumscs obcyscoame ungopmayuio u
BbICKA3bIBAMb C80€ MHEHUE NO ee N0B0OY),
Pazeueams YMeHUsi CO8EpULamy NPAGUIbHbIL
8b100D.

Beenenue B Teoputo rpados (4 yaca)

I'pad, Bepuna, pedpo. CreneHn
BepLIMHbIL. Yncio pédep u
CyMMapHasi CTEIICHb BEPILIUH.
[IpencraBneHne o CBI3HOCTH
rpada. Llenu u UKIIBI.

[Tytu B rpadax. O6xox rpada
(oiimepoB nyTh). [IpeacraBnenue
00 OpHEHTUPOBAHHOM rpade.
Hepeo. CBolicTBa aepeBa:
€MHCTBEHHOCTb IIyTH,
CyIIECTBOBaHUE BUCSUYEH
BEPILMHBI, CBA3b MEXKY YUCIOM
BEPIITMH U YUCIIOM pedep.
IIpaBuno ymMHOXkeHUs. Perenue
MIPAKTHUYECKHX 3a7a4

Hcnonb3oBatk rpaguecKkue MOAEIH: JEPEBO
CIIy4aiflHOTO 3KCIIEPUMEHTA, TUarpaMMbl
Olinepa, ynciosas npsamas. Mcnons3zoBaTh
rpaduyeckoe npeacTaBIeHue MHOXKECTB U
CBSI36M MEX1y HUMH JUUIsl ONIMCaHUS MPOLIECCOB U
SIBJIGHUH, B TOM YMCJI€ MIPU PELICHUH 3a/1a4 U3
JPYTUX y4eOHBIX MPEAMETOB U KypCOB.




I'naea 3 JneMeHTbI NPUKJIATHON

Matematuku CiyyaiiHas

U3MEHYMBOCTh. CiydaliHbIe COOBITHSI. 23
BeposiITHOCTB M 4acToTa CIIy4aiiHOTO
coObITHs (7 4acoB)

14 | Maremaruueckoe 2 | IIpusooums npumepsi :MaTEMATHUECKUX
MOJICJTUPOBAHUE MOJIeJIeH pealbHbIX CUTYAlIHii; MPUKIaIHbBIX

15 | IlpoueHTHBIE pacyETh 3 | 3amay; mpuOIMKEHHBIX BEINYNH;

16 | AGcoroTHAs U OTHOCUTEIIbHAS 2 | MCHOJIb30BaHUSA KOMOMHATOPHBIX MPABUIJI CyMMBbI
MOTPEITHOCTh Y TIPOU3BEICHUS; CITyYaiHBIX COOBITHIA,

17 | OcHOBHBIE IIpaBuUIIa 3 | BKJIIOYas JOCTOBEPHBIE U HEBO3MOYKHbIE
KOMOHHATOPUKH. COOBITHS;, OITBITOB C PABHOBEPOSTHBIMU

18 | YacroTa u BEpOSATHOCTh 2 | ucXxoJamu; MpeACTaBIECHUS CTATUCTUYECKUX
cTydJaitHoro coobiTHs. Poms JAHHBIX B BUJIC TAOJUII, TUarpaMM, rpaukoB;
MAaJIOBEPOSTHBIX U IPAKTHUECKH WCIOJIb30BaHHUS BEPOATHOCTHBIX CBOMCTB
JIOCTOBEPHBIX COOBITHIA B OKPYKaIOIIKX SBICHUNA. Dopmyauposams:
npupojie U B obuiecTse. MoHeTa 1 onpeoenenus: a0COIIOTHOM MOTPEITHOCTH,
UrpajibHasg KOCTb B TEOPUU OTHOCUTCIIbHOU MOTrpCIIHOCTHU, JOCTOBCPHOI'O
BEPOSITHOCTEH. COOBITHS, HEBO3MOKHOTO COOBITHS;
TpeerHBHI/IK Tlackauns. 1 KIIACCUYCCKOC OIIPCACICHUE BEPOATHOCTH,
[paxTuyeckas paboTa npasuia: KOMOMHATOPHOE MPAaBUIIO CYyMMBI,
«BbIUnCIICHHE BEPOSTHOCTEHT C KOMOMHATOPHOE MPABUIIO MTPOU3BEICHUS.
HCITOJIb30BAHUEM Onucwviéams 3TaIbl pEIICHUS TPUKIAIHON
KOMOHHATOPHBIX (hYHKIIHI. 3anaqn. [TosCHATH 1 3anHUChIBAaTH GOPMYITY
Pemienue 3a1a4 Ha IPUMEHEHHE CJIOKHBIX MPOLIEHTOB. [IpOBOIUTE MPOIICHTHBIE
qucia coueTauui PacydEThI C UCITIOJIB30BAHUEM CIIOKHBIX
IIpOTHBOIOIOKHBIE COOBITHSL. 1 | mpouenrtoB. Pemars 3agaun opraHM30BaHHBIM
Jlnarpamma Jiinepa. repedopoM BapHaHTOB, a TAKXKE C
OO6beIMHEHNE 1 [IePECeUCHIE HCIOJIb30BaHNEM KOMOMHATOPHBIX MPABHI U
cobbiTuil. HecoBmecTHbIe METOJOB.
COOBITHS.
DopMyIa CIOKEHNUS U IPABHIIO 1 | Haxooums TOYHOCTH NPUOIMIKEHUS 110 TAOIMIE
YMHOKEHHS BEPOSTHOCTEIA. MpUOTMHKEHHBIX 3HAYCHUI BETUYNHBI.
Y CII0BHAsI BEPOSTHOCTb. Hcnonb30Bathk pa3nuyHblie (GOPMBI 3aITUCH
HeszaprcHMEIE COGLITHL MpUOTMHKEHHOTO 3HAYCHUS BETUYHUHBI.
[IpescTaBICHHE CIIyYaiiHOro OneHuBaTh NpUOINKEHHOE 3HAUCHHE
SKCIIEPHMEHTA B BUJE JIEPEBA. BETTUYUHEL. [Ip0800ums OMBITHI CO CIyYaitHBIMU
PelueHne IPaKTHYECKUX ncxonamu. [TosSICHATE U 3aUCHIBATH GOPMYITY
IPUKJIaIHBIX 3324 HAXO0XJICHUS YaCTOTHI CTYYaitHOTO COOBITHS.

19 | Knaccnueckoe onpenenenne 3~ | OnuceIBaTh CTaTHCTUYECKYIO OLEHKY
BEpOSTHOCTH BEPOSITHOCTH clydyaifHOro coObITHs. HaxonuTs

20 | HauanbHbIe CBEACHHS O 3 | BEPOATHOCTD CIIy4aHOTO COOBITHSA B OTBITAX C
CTATHCTHKE PaBHOBEPOSTHBIMU UcXoAamMu. Onucvigams
TOBTOPEHHE 1 CHCTEMATH3AIHA 1 | OTallbl CTATUCTHYECKOTO HCCIIE/IOBAHMUSL.

yuebHOro MaTepuaa

OdopmiaTe HHPOPMAIUIO B BUJIE TAOJIUI U




Konmponvnasa paooma Ne 4

nuarpamm. M3Bnekats nHGOpMAIHIO U3 TaOJIHI]
1 auarpamMm. HaxoauTh v IpUBOIUTE MPUMEPHI
HCIIOJIb30BaHUSI CTATUCTHYECKUX XapPaKTEPUCTHK
COBOKYITHOCTH JJAaHHBIX: CPETHEE 3HAUCHUE,
MoOja, pa3Max, MeauaHa BIOOpKH/
Hcnonvzosamo UKT u cospemennvle
MexHOoI02UU 0OYUEeHUSL.

Ilpuobpemams HABbLIKU CAMOCMOAMENLHO2O
peuteHust NOCMAasIeHHbIX 3a0ad.

I'nasea 4 Yucaosbie

Ilpusooums npumepwl. OCAEAOBATEIBHOCTEH;

10CJ1e/10BATEJIbHOCTH 18 YHCIIOBBIX MOCJIEI0BATEIbHOCTEH, B YACTHOCTH
21 | YucnoBble MOCIEI0BATEIbHOCTH 2 | apudmeTHuecKoi u reoMeTpUIECKO
22 | Apudmerndeckas mporpeccus 3 | mpOrpeccuit; UCIob30BaHUs
23 CYMMa N TIEPBBIX WICHOB 3 OCJIEJ0BATEIILHOCTEN B peaHBHOﬁ JKU3HU,
apu@MeTHyecKoil mporpeccuu 3aJa4, B KOTOPBIX pacCCMaTPUBAIOTCSI CYMMBI C
24 | T'eomeTpuueckas IpoOrpeccHs 3 OCCKOHCYHBIM YHCIIOM CJIaraeMbIX.
25 | CymMMa N IepBBIX WICHOB 3 | Onucvieams: OHATHE TIOCIEIOBATEIILHOCTH,
FeOMETPHYECKOH IPOTrPECCHH YJIeHa MOCIIeI0BATEIBbHOCTH, CIIOCOOBI 3aaHuUs
26 | Cymma GeckoHeuHO 2 | OCJIE0BaTEeNIbHOCTH. Boiuucasams 4ieHbl
reOMETPUUECKOI IIPOrPECCUH, Y MOCTIeIOBATEIBHOCTH, 331aHHON (HOPMYIION N-TO
KOTOpOii | q | < 1 YJieHa WIH PEKYPPEHTHO. Dopmynuposamsn.:
T1OBTOpEHHE U CHCTEMATH3aLHS 1 | onpedenenusi: a]gu)I/I(bMeTquCKoﬁ nporpeccu,
y4e6HOro MaTepraa TreOMETPHUUYECKOI MPOTPECCUH;, C80LCMBA YICHOB
Konumponusnas pasoma N 5 1 FCOMGTpPI‘-IE:CKOfI 1 apupMeTUIECKOI
MIPOTPECCUH.
3adaéams apuMETUYECKYIO U TEOMETPUUECKYIO
MIPOTPECCUU PEKYPPEHTHO. 3anucvliéams u
nosicHams HOPMYJIIbI OOIIETO YieHa
apu(pMeTHUECKON U TreOMeTPUYECKOM
nporpeccuit. 3anucviéams U 00KA3bIBAMD.
(opMyJIBl CyMMBI N IEPBBIX YJICHOB
aprudMeTUYECKON U TEOMETPUUECKON
nporpeccuit; GopMyIibl, BEIpaXarolie CBOiicTBa
YJIEHOB apu(PMETUYECKON U TeOMETPUUECKOI
IIPOTPECCUN.
Buvruucnams cymmy 0eCKOHEUHOM
reOMEeTPHUECKOM Mporpeccuu, y KoTopoii | q | <
1. [IpencraBiasTh OECKOHEUHBIE TIEPUOTUUECKUE
IpoOu B BHJI€ OOBIKHOBEHHBIX.
Yuacmeosamu 6 06cyscoenuu npobremusix
cumyayuil, a max e 6 peuleHuu 3a0ay
NpaKmMuyecKol HanpagieHHoOCmu.
Buipabamuvieams HABBIKU nyonU4HO020
8bICIMYNIEHUS Neped ayoumopuel.
["'eomeTpryeckasi BEpOSITHOCTb 2
I'eomeTpuueckast BEpOATHOCTb.
CrnyualiHblil BHIOOP TOUKH U3 1
(GUrypbl Ha MIIOCKOCTH U3 OTPE3Ka
CrnyualiHblil BHIOOP TOUKH U3
(burypsl Ha MIOCKOCTH U3 AYTH 1

OKPYKHOCTH




Ucnbitanus bepnyinu

Pemmenue 3a1ay Ha HaXOXKICHUE
BEpPOSITHOCTEH B OIBITaX.

HaxonuTp BEpOSITHOCTH CITy4aiHBIX COOBITHII B
U3Y4YCHHBIX OIBITAX, B TOM YHUCJIE B OIBITaX C

WcnpiTanus. Ycenex u Heyaava. 1 | paBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
Cepus ucnbITaHUN O IEPBOTO COOBITUSIMU, B CEPUSIX UCTBITAHUI 10 IEPBOTO
ycrexa ycrexa, B cepusax ucnbITaHuil bepryim
Ucnwitanusa bepnyuiu.
BeposiTHOCTH COOBITHI B cCepHH 1
ucnbITaHui bepHysm.
[IpakTuueckas pabora
«HcnpiTanus beprym». 1
Pemrenue npakruueckux u
IIPUKJIAIHBIX 33]a4
CiyyaliHasi BeTMUMHA U paclpeiesieHre HNmeTts nipeacraBiieHUE O CIy4yallHOW BEJIMYMHE U
BEPOSITHOCTEH. 0 pacIpezeiIieHuH BeposiTHocTel. MmeTs
o | MPE/CTaBIeHNE O 3aKOHe OOJIBIINX YKCEN KaK O
MIPOSIBJIEHUY 3aKOHOMEPHOCTH B CIIy4aliHOMN
W3MEHUYUBOCTH U O POJIU 3aKOHA OOJBIINX YUCEI
B IIPUPOJIC U OOIIIECTBE.
IloBTOpPEHME U cUCTEMATH3ALNS 3
y4eO0HOro MaTepuaJia
IToBTOpeHus kypca 9 kiacca 2 Yuacmeosamw ¢ xkypamopcmee
Hmozosasn konmponvhasa paboma 1 | Momusuposanuvix u dpyoupOBaHHbIX
00y4arWuUxcs Hao UX HeyCneganuumu
O0OHOKNIACCHUKAMU, 0arOueM UKOAbHUKAM
COYUATLHO 3HAYUMDBLL ONbIM COMPYOHULECBAd U
83AUMHOU HOMOWYU.
Hroro 102
3a Tpu roja 340
TEMATHYECKOE IINTAHUPOBAHUE
I'eomeTpus. 7 kiace (2 yaca B HEIeIO, BCEro 68 4acoB)
< 2 o XapaKTepHCTHKA OCHOBHBIX BH/OB [IeATeJIbHOCTH
2. Coaep:xanue yueOHOro 0 § I
g8 varephasa § 7 (Ha ypoBHe y4eOHBIX AelCTBHH)
T
Z =
I'naga 1 Ilpugooums  TpuUMEpHl  TEOMETPUYECKUX  UTYD.
IIpocTreiimne reomerpuyeckune 15 | Onucvisams TOUKY, IPSIMYIO, OTPE3OK, JIyU, YTOJ.
(¢urypsl U UX CBOMCTBA Dopmynuposams: onpeoenerus: PaBHBIX OTPE3KOB,
1 | Touku u npsiMbie 2 | cepenviHBl OTpE3Ka, PACCTOSHHUS MEXKIY JBYMs
2 | OTpe3ok u ero JuiHa 3 | TOYKaMH, [JOMOJHMUTENBHBIX Jyuel, pa3BEPHYTOrO
3 | JIyu. Yron. 3mepeHue yriio 3 | yrma, paBHBIX YTIJIOB, OMCCEKTPHUCHI yTila, CMEXHBIX H
4 CMexXHbBIE U BEPTUKAIBHBIE YIJIBI 3 BCPTUKAJIBHBIX YIJIOB, IICPCCCKANOIIUXCA TIPAMBIX,
5 | IlepneHiuKysipHbIe MIPsSIMbIe 1 | HCPICHAMKYJIAPHBIX  IPAMBIX,  NEPICHAMKYIIAPA,
6 | Akcromer 1 | HaKJIOHHOW, pacCTOsHHA OT TOYKM JIO MPSIMON;
TTOBTOPEHHE U CHCTEMATH3aLIHS 1 | ceéolicmea: pPACIONIOKEHUs TOYEK Ha  HPAMOM,
y4eGHOro MaTepHaa U3MEpPEHUs] OTPE3KOB U YIJOB, CMEXHBIX U




Koumponvnasa paooma Ne 1

BEPTUKAIBHBIX YIJIOB, NEPHEHAMKYJISIPHBIX MPSIMBIX;
OCHOBHOE CBOMCTBO IIPSIMOM.
Knaccugpuyuposams yribl.

/Jloka3vlieams: TEOPEMBI O MEPECEKAIOLIUXCA NPSIMBIX,
O CBOMCTBax CMEXHBIX M BEPTUKAIBHBIX YIJIOB, O
€IUHCTBEHHOCTH IIPSAMOM, IIEPIEHIUKYJIAPHON JAHHOU
(cimygaii, Korjga TOYKa JIGKAT HA JAHHOW MPSIMOM).
Haxooums nnuHy oOTpe3ka, I'paJyCHYH Mepy yria,
HCTOJIb3YSl CBOMCTBA X U3MEPEHHUI.

H306padxcams ¢ IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
reoMeTpuueckue (QUrypbl: OTpe30K, Jy4, Yroil,
CMEXHBIC U BEPTUKAIbHBIC YIJIbI, EPIICHIUKYIISPHBIC
npsIMble, OTPEe3KU W Jyuu. [loscusamb, YTO TaKOE
akcuoma, ompeneineHue. Pewams  3agauum Ha
BBIYMCIICHUE u JI0Ka3aTeNIbCTBO, MIPOBOJA
HEOOXOIUMBIE JTOKA3aTEIbHBIE PACCYKACHUSI.
Cobnrooams Ha ypoke o00WenpuHamvle HOPMbI
nogeoenUsl, npasula 0OWeHUs co 8cemu YUacmHUKamu
0bpazosamenvHoll 0essmeIbHOCMU, RPUHYUNBL YHeOHOL
OUCYUNTIUHBL U CAMOOP2SAHUSAYUU.

Pazeusams NO3HABAMENbHYIO U MEOPYECKYIO
AKMUBHOCMU, UHUYUAMUBHOCMb 8 PA3IUYHbIX chepax
U3YYeHUss MamemMamuKu.

I'naga 2 TpeyroabHUKH

18

7 | PaBHble TpeyronbHUKH. BoicoTa, 2
MenuaHa, buccekTpuca
TPEYTOJIbHUKA

8 | IlepBblii 1 BTOpO# NMpU3HAKU 5
paBEHCTBA TPEYTOJIHHUKOB

9 | PaBHOOeipeHHBIN TpeyroapHUK U | 4
€ro CBOMCTBA

10 | [IpusHaku paBHOOEIPEHHOTO 2
TPEYTOJIbHUKA

11 | Tperuii mpu3HaK paBEHCTBA 2
TPEYTOJbHUKOB

12 | Teopemsl 1

Onucvlgams CMBICT TIOHSTHS «paBHBIE (DUTYPBI».
[TpuBOIUTE IpUMEPHI PaBHBIX GUTYD. H300padicams 1
HaXOJIUTh Ha pHCYHKaX PaBHOCTOPOHHHE,
paBHOOEIPEHHBIE, MPSIMOYTOJIBHBIC, OCTPOYTOJIEHBIC,
TYNOYTOJbHBIE TPEYTONBHUKH W WX OJIEMEHTHI.
Knaccugpuyuposame TpeyroabHUKM IO CTOPOHAM
U yIJiam.

Dopmynuposams:  onpeoeneHus:  OCTPOYToJIbHOTO,
TYMOYTOJIBHOTO, TPSIMOYTOJIBHOTO, paBHOOEAPEHHOTO,
PaBHOCTOPOHHETO, Pa3HOCTOPOHHETO TPEYTOJIbHUKOB,;
OMCCEKTPUCHI, BBICOTHI, MEIUAHBl TPEYTOJBHUKA;

PaBHBIX TPEYTOJIbHUKOB; CEPEIMHHOIO
MEPIEHANKYIISIpA OTPE3KaA; IIEPUMETPA TPEYTOIbHUKA,
ceoticmea: paBHOOEIPEHHOTO TPEYroJIbHUKA,
CEPEMHHOIO NEPIEHAUKYJIApa OTPE3Ka, OCHOBHOIO
CBOMCTBA paBeHCTBa TPEYTOJIbHUKOB;
NPUSHAKU. paBeHCTBa TPEYTOJIbHUKOB,
paBHOOEIPEHHOTO  TPEeyroiabHHKA.  Jlokazvieamb
TEOPEMBI: 0 €IMHCTBEHHOCTHU IPSIMOH,

NEePIEeHANKYIISIPHONH JaHHOW (Cilydaid, Korja Todka
JISKUT BHE TaHHOM NpsSIMOM); TpY NMPU3HAKA paBEHCTBA
TPEYTOJIbHUKOB; MIPU3HAKU paBHOOEIPEHHOTO




[ToBTOpeHue u cucremaTu3anus
y4ueOHOro Marepuasia

TPEYTroJIbHUKA; TEOPEMbI O CBOMCTBaX CEPEAMHHOIO
MEePIICHANKYJISIPA, paBHOOEIPEHHOTO u
PaBHOCTOPOHHETO TPEYTrOJbHUKOB. Pa3wbsacHAmb, 4TO
TaKOE€ TEOpeMa, OIUCHIBATE CTPYKTYPY TEOPEMEL.
OOBACHATh, KAaKyl TEOpeMy Ha3bIBalOT OOpaTHOM
JTAaHHOM, B U€M 3aKII0YACTCs METOJI JJOKa3aTeIbCTBA OT
npotuBHOro. I[IpuBoAUTE NpHUMEPHI HUCIOIB30BaHUSA
3TOro mMeroaa. PeI_HaTb 3aJa4 Ha BBIYHUCIICHUC U
JI0Ka3aTeIbCTBO.

Konmponvnas paboma Ne 2 1 Vi .
uacmeosamyv 6 00CYHCOeHUU NPOOIEMHBIX CUMYAYUL,
a maxk oce 8 peuwleHuUu 3a0ay  NPAKMUYecKol
HanpaeIeHHoCmu.
Buipabamvieame Hagviku nyoIuyHo20 GvlcmynieHus
nepeo ayoumopuetl.
I'nasa 3 IlapajuiesibHbIe IPSIMBbIE. Pacnosnasams Ha 4deprexax napaielbHbIE MpPSMBbIE.
CymMa yrJioB TpeyrojibHUKAa 16 | U3o0paxkaTh C TMOMOINBIO JMHEHKH ¥ YTrOJbHHUKA
napajJieiabHble MpsIMBIE. Onucvleamo YIJIbI,
13 | IlapamienpHbIC TPSIMBIE 1 | oOpa3oBaHHBIE TMIPU TMEPECEUCHUU JBYX MPSIMBIX
14 | Ilpu3HaKU mapauieIbHOCTH 2 | Cexyllen. Dopmynuposamy: onpeoeeHusL:
IPSAMBIX MapajuieIbHbIX ~ TMPSAMBIX,  PACCTOSHUSA  MEXKIY
15 CBolicTBa NapajuIeIbHbIX NPSIMBIX 3 napajieiIbHbIMUA OpsIMbIMHU, BHEIIHETO yria
16 CYMMa YIJIOB TPEYTOJIbHUKA 4 TPCYroJibHUKa, THUIIOTCHY3bl MW KareTra, ceoucmea.:
17 | IIpsMOYrombHBIH TPEYroIbHHK 2 | mapajiedbHBIX MPSMBIX; YIJIOB, OOpPa30BaHHBIX MPH
18 | CaoiicTBa IpsMOYTOIBHOTO 2 | mepeceyeHUU TMapajUIeNIbHBIX IPSIMBIX  CEKYIIEH;
TPEYroIbHAKA CyMMBbl  yJOB TpPEYroJbHHMKA; BHEIIHEro  yria
T1OBTOpEHHE U CHCTEMATH3ALHS 1 | TPEYTOIbHHKA; COOTHOIIECHHH MEXIYy CTOPOHAMHU H
y4e6HOro MaTepuaa yrilaMu TpeYronbHuKa; PSIMOYTOJIBHOTO
Konmponsnas padoma Ne 3 1 | TPEYTOJNIbHUKA; OCHOBHOE CBOMCTBO MNapaulebHbIX
NpSIMBIX;  MpU3HAKY:  TApAJUIENIBHOCTA  MPSAMBIX,
paBeHCTBa MPSIMOYTOJTHHBIX TPEYTOJILHUKOB.
Jloxaszwvieamsb: TEOpeMbl O CBOMCTBaX NapalIeIbHBIX
MPSIMBIX, O CyMME YTJIOB TPEYTrOJIbHUKA, O BHEIIHEM
yIjie TpPEyrojbHUKAa, HEPaBEHCTBO TPEYroOJbHUKA,
TEOPEMBI O CPABHEHHH CTOPOH U YTJIOB TPEYTOJbHUKA,
TEOPEMBI 0 CBOMCTBAX MPSIMOYTOJIBHOTO
TPEYroJIbHUKA, TPHU3HAKH T[MapaUICIbHBIX TPSMBIX,
paBEHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.
Pewamys 3a1aun Ha BBIUKCIIEHHUE U JOKA3aTENbCTBO.
Pazeusams CamocmosimenbHOCmb, pedrexcuro,
CAMOOYEHKY, CaMOOP2aAHU308AHHOCb.
Ilpuobpemams HABbIK CAMOCMOAMENLHO2O PpeUuleHUs
meopemuyeckol npooaemol.
I'naga 4 losacuams, 4YTO Takoe 3ajJaya Ha TMOCTPOCHHUE;
OKpYKHOCTb U KpPYT. 16 | reomerpuueckoe Mecto Todek (I'MT). IIpuBoauth
I'eoMeTpryecKHe NMOCTPOCHUSA npumepsl 'MT.
19 | 'eomeTpudecKkoe MECTO TOUEK. 2 | H3006pasicams Ha PpPHUCYHKaX OKPYKHOCTh U €€
OKpYXHOCTb M KPYT 3JIEMEHTHI; KacaTeIbHYIO K OKPY>KHOCTH; OKPYKHOCTb,
20 | HexoTopsle cBOCTBA 3 | BOMCAaHHYXO B  TPEYIrOJIBHUK, M  OKPYKHOCTb,
okpykHocTH. KacarenbHas k OMHMCaHHYI OKOJO Hero. OnuceiBaTh B3aUMHOE
OKPY>KHOCTH PaCIOJIOKEHNE OKPY>KHOCTH U TIPSIMOM.
21 | OnucanHas ¥ BIMCAHHAS 3 | Qopmynuposams: onpedenenus: OKPYKHOCTH, KpyTa,

OKPY?KHOCTHU TPCYTr'OJIbHHUKA

WX  DOJIEMEHTOB; KacaTelbHOH K  OKPYXHOCTH;




22 | 3agaym Ha MOCTPOCHHUE 3 | OKpYy)XHOCTH, ONHCAaHHOW OKOJIO TPEYrojJbHUKA, W
23 | MeTtoa reoMeTpUYECKHX MECT 3 | OKpYXHOCTH, BIIMCAaHHOW B TPEYTOJbHUK; CEOUCMBA:
TOYEK B 33/1a4axX Ha MOCTPOCHUE CEpEINHHOTO MEPHEHINUKYIApa KaK I'MT;
[ToBTOpEHME U cUCcTeMaTU3aIUs 1 | Ouccektpuchl yrma kak [MT;  kacarenpHOU
y4eOHOro Marepuasia K OKpYXKHOCTH;  AMaMeTpa M XOpAbl;  TOYKH

IIEPECEUYCHUS CEPENMHHBIX INEPIEHIUKYISIPOB CTOPOH
TPEYroJIbHUKA; TOUKHU IepeceueHusi OUCCEKTPUC YIIIOB
TPEYTrOJIbHUKA; NPUSHAKY KACATEIbHOMU.

Joxazvieamu: TEOPEMBI 0 CepeIMHHOM
MepIeHIuKyIsipe u OuccekTpuce yrina kak ['MT;
O CBOMCTBaxX  KacaTeJIbHOW; 00 OKPY’KHOCTH,

BIIMCAHHOW B TPEYIOJBHHUK, OIIMCAHHOW  OKOJIO
TPEYroJIbHUKA; IPU3HAKU KAaCaTECIbHOM.

1 | Pewams  OCHOBHBIC 3aqayd Ha  IIOCTPOCHHE:
IIOCTPOCHHUE YIJIa, PaBHOIO JAHHOMY; IIOCTPOEHHUE
CEPEIMHHOIO IEPICHAUKYISpa JaHHOIO OTPE3Ka;
IIOCTPOCHHUE TPAMOM, NPOXOJSAIIEH Yepe3 IaHHYIO
TOYKY M NEPHEHAMKYJSAPHOM JaHHOW MNPAMOU;
MIOCTPOEHHE OMCCEKTPUCHI JAHHOTO yTJia; MOCTPOEHHE
TPEYTrOJIbBHUKA 110 JBYM CTOPOHAM U YITIy MEXAY
HUMHU; 10 CTOPOHE U JBYM IPUJIEKALIUM K HEH yIiaMm.
Pemate 3amaum Ha mnoctpoeHue Meroaom ['MT.
Cmpoumb TPEYTOJbHUK 11O TPEM CTOPOHAM.

Pewamv 3agaun Ha BBIYUCICHHE, JIOKA3aTEIbCTBO
U IIOCTPOCHUE.

Yuumoca obcyscoame ungopmayuio u 6vbicKkazvléamso
cgoe MHeHue no ee Mnoeoody, pazeueamv YMeHus
cosepuiams npasubHblll 8b1O0OP.

Konumponsnas paboma Ne 4

O0o001IeHHe U CHCTEeMaTH3 AU

3HAHHMI yYammxcst 3
YopakHeHus A TOBTOPEHUsI Kypca 7 2 | Yuacmeosams 6 Kypamopcmee MOMUBUPOBAHHBIX U
KJiacca 9PYOUPOBAHHBIX 06yuarowuxcsl Hao ux
HeyCcnesanuumu OOHOKIACCHUKAMU, oarowem
WKONIbHUKAM COYUATLHO 3HAYUMBLLL onvim
COMPYOHUYECMEA U 83AUMHOU NOMOUJU.
Hmozosas konmponvhas paboma 1
Hmozo 68

TEMATHYECKOE INIAHUPOBAHUE
I'eomeTpus. 8 kiaacce (2 yaca B HeIeIIO, BCETO 68 4acoB)

<
el 2 XapaKTepuCcTHKA OCHOBHBIX BU/0B 1eATeJIbHOCTH
S 5 Conep:xxanue yueOHOT0 i
s 8 = YUYCHHUKA
s Martepuajia S g . .
= = = (Ha ypoBHe y4eOHbIX JAeiCTBHIl)
I'naga 1 YerpIpEéxyrojJbHUKH 22 | Iloacuams, 4TO TaKOE€ YETHIPEXYTOIbHUK. ONMUCHIBATD
1 | YeThlpEXyroabHUK U €ro 2 | 2meMEeHTHI YeThIPEXYTONbHUKA. Pacno3nasams BITYKIIbIE
3JIEMEHTHI U HEBBIMYKJIbIE YETBIPEXYTOJIBHUKH. H300pacxcamsy 1
2 | Mapannenorpamm. CBolicTBa 2 | HaXOIUThb HA PUCYHKAX YETHIPEXYTOJIbBHUKU Pa3HBIX
napajuiesorpamMmma BUJIOB U UX 3JIEMEHTBl. DOPMYIUPOBAMD. ONPEOENCHUL:
3 HpI/I3HaKI/I napajuiejorpaMmma 2 napajjicjorpaMma, BbICOTEI IapaJlji€iiorpaMmma,




4 | IIpsIMOYTOJILHUK 2 | mpsMoyroipHUKA, poM0a, KBaaparTa; CpeaHeH JIMHUH
5 | Pom0 2 | TpeyronbHUKa; Tpaneuuu, BEICOTHI TPANEINH, CPEAHEH
6 | KBagpar 1 | TMHUM Tpanenuy; HeHTPAIILHOTO YIJIa OKPYKHOCTH,
Konmpoﬂbﬂaﬂ paﬁoma No | 1 BIIMCAHHOTO YTIJIa OKPYKHOCTH, BIIUCAHHOI'O U
7 | CpenHsisi IUHUSI TPEYTOJIbHUKA 1 | ONMCAHHOIO YETHIPEXYTOJIbHHKA;
8 | Tpamerus 4 | ceoticmea: mapannenorpamMma, IpsiMOyTOJIBHHKA, poMOa,
9 | Henrpanbubie u Bincanubie yrasl | 2 | KBaapaTa, CpeIHUX JIMHMUIT TPEYrOIbHUKA U TPAMICLIH,
10 | Buncannsie n omicanHbe 2 | BIIMCAHHOTO yIJIa, BIMCAHHOIO U ONIMCAHHOTO
4EeTBIPEXYTONBHAKN YeThIPEXYTOJNbHUKA; NPU3HAKU. TIapajieiorpaMmma,
Konmponsnas pagoma Ne 2 1 | MpAMOYroNbHHKa, pomOa, BHIUCAHHOTO U OMHUCAHHOTO
YeThIPEXYTOJIbHUKA.
/lokazvieams: TEOPEMBI O CyMME yTJIOB
YeThIPEXYTOJIbHUKA, O TPalyCHON Mepe BIIMCAHHOTO YIJIa,
0 CBOMCTBaX U NMpHU3HAKAX NapajiesiorpaMmma,
PSIMOYTOJIbHUKA, poMOa, BIMCAHHOTO U OMKUCAHHOTO
YEeTBIPEXYTOJIbHUKA.
Ilpumensams u3yueHHbIE ONpPEACTICHNUS, CBONCTBA
Y TIPU3HAKHU K PEIICHUIO 3a]1a4.
Cobnrooams Ha ypoke obwenpuHsamole HOpMbl
noseoensl, npasuia 0oWeHus co 8cemu y4acmHuKamu
00pazosamenvHoll 0essmerbHOCMU, NPUHYUNDLL Y4eOHOU
OUCYUNTIUHBL U CAMOOP2AHU3AYUU.
Paszsuseams nosnasamenvuyto u meopueckyro
AKMUBHOCMU, UHUYUAMUBHOCIb 8 PA3IUUHBIX chepax
U3yueHUs MamemMamuxu.
Yuumoca obcyscoams ungopmayuro u gvickazvieams
c80e MHeHUe No ee N0800Y, PA38UBAMb YMEHUs.
cogepuiams nPasuibHblil 8b100p.
I'naga 2 llonoGue TpeyrojJbLHNKOB 16 | @opmyruposams: onpedenenue NOJOOHBIX
11 | Teopema @aneca. Teopema o 6 | TpeyroJabHUKOB;
MPOMOPLIMOHANBHBIX OTPE3Kax ceoticmea: MelInaH TPeyroJbHHUKA, OUCCEKTPUCHI
12 | TlonoOHBIC TPEYTOIBHUKH 1 | TpeyrojpHUKa, IEPECEKAIOIINXCS XOP/, KacaTeIbHOU
13 | IepBblit npu3HaK 000K 5 | ¥ CeKyllel; npusHaky MOoA00Us TPEyTrOJIbHUKOB.
TPEYTroJIbHUKOB ﬂOKaS’blgCll’Hb.' meopembol. d)aneca, O IMPOMOPIHUOHATIBHBIX
14 | Bropoii u TpeTuit npu3HaKu 3 | oTpe3Kax, O CBOMCTBAaxX MEINAH TPEYrOJIbHUKA,
10100MsI TPEYTOJIbHUKOB OMCCEKTPUCHI TPEYTOJIbHUKA; C80LiCMEa.
Konmponsnas pagoma Ne 3 1 | mepeceKkarmuxcs Xop, KacaTeIbHON U CEKyIIeH;
npusHaKy MoJo0usl TPEyTrOJIbHUKOB.
IIpumenamo U3ydeHHbBIE ONIPEACTICHNS, CBONCTBA
Y TIPU3HAKHU K PEIICHUIO 3a]1a4.
Yuacmeosamyv 6 obcyscoenuu npodremubix cumyayutl, a
MAaK dice 8 peueHul 3a0ay NPaKmu4eckoll
HANpaeIenHoCmu.
Buipabameieame  Hasbiku  nyoOIUYHO20  BLICMYNIEHUS.
nepeo ayoumopueil.
I'naga 3 Pemienne npsiMmoyroJibHbIX 14 Dopmynuposamn: onpedeneHus: CUHyca, KOCUHYca,
TPEYroJibHUKOB TaHI€HCa, KOTAaHT'€HCa OCTPOro yria MpSMOYTOJIbHOTO
15 | MeTrpuieckne COOTHOIICHUS 1 | TpeyroJibHUKA; c80UCMBA. BHIPAKAIOIINE METPHUUYECKUE
B IIPSIMOYTOJIbHOM TPEYTOJIHHHUKE COOTHOUIEHUS B MPSIMOYTOJIbHOM TPEYTOJIbHUKE U
16 | Teopema Iludaropa 5 | COOTHOIIEHUS MKy CTOPOHAMH U 3HAYEHUSIMU
Koumpoﬂbnaﬂ paﬁoma No 4 1 TPUTOHOMCTPUYCCKHUX (I)YHKI_[I/Iﬁ B IIPAAMOYT'OJIbHOM




17 | Tpuronomerpudeckue GyHKIIUNA 3 | TpeyronpHUKE.
OCTPOTrO yTjia NPSMOYTOJBbHOTO 3anucvisams TpUroHOMETpUYECKHE (HOPMYIIHI,
TPEYroJibHUKA BBIPAXAIOIINE CBSI3b MEX]y TPUTOHOMETPHUUYECKHUMHU
18 | Pemmenune npsMOyToJIbHBIX 3 | pyHKIUSMH OZHOTO U TOTO K€ OCTPOro yria. Pewams
TPEYrOJIbHUKOB MPSIMOYTOJIbHBIE TPEYTOJILHUKH. /JoKa3bieams : meopemy
Konmponvnaa paboma Ne 5 1 | O METPHUYECKHUX COOTHOLIEHUSX B IIPSIMOYTOJIBHOM
TpeyroiabHuke, Teopemy I[ludaropa; gpopmynet,
CBSI3BIBAIOIME CUHYC, KOCUHYC, TAHTEHC, KOTAHT€HC
OJIHOTO U TOTO K€ OCTPOro yTJa.
Bv1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO U
3HAaYEHUS CUHYCa, KOCUHYCAa, TAHT€HCA U KOTaHT'eHCca JUIs
yrioB 30°, 45°, 60°./lpumensams N3y4eHHbIC
omnpezeNeHus, TeOpeMbl U POPMYJIIbI K PEIICHUIO 3a/1a4.
Hcnonvzosame UKT u cospemennvie mexnonocuu
00yuenus.
IIpuobpemams HaBbIKU CAMOCMOAMENLHO2O peLleHUs
NOCMABNIEHHbIX 3a0aHy.
I'naéa 4 MHOrOyroJIbHUKH. 10 lloacuams, 4TO TaKoe IUIOLIAb MHOTOYT'OJIbHHKA.
[lnomagb MHOTOYroJIbHUKA OnuceIBaTh MHOTOYTOJIBHUK, €r0 JIEMEHTHI; BHITYKIIBIE U
19 | MHOTOYTOJIbHUKH 1 | HEBBIMYKIIBIE MHOIOYT'OJIbHUKHU.
20 | [onsiTre Tuomaan 1 | M3o0paxkaTh U HAXOAUTH HA PUCYHKAX MHOTOYTOJILHUK U
MHOTOYTOJILHUKA. €ro AJIEMEHTHI; MHOTOYTOJIbHHK, BITMCAHHBIN
I[To11a1b IPSIMOYTOJILHUKA B OKPY>KHOCTb, 1 MHOTOYTOJIbHUK, OMTUCAHHBIN OKOJIO
21 | Ilmomranp mapamiesorpaMma 2 | OKpY>XHOCTH.
22 HHOHIaIH) TPEYTroJbHUKA 2 (DopMmepoeamb .'OnpedejleHuﬂ: BIIMCAHHOI'O U
23 | [owane Tpaneuuu 3 | ONMCAaHHOTO MHOTOYTOJIbHUKA, ITOMIA M
Konmponvnas paéoma Ne 6 1 | MHOrOyrospHNKa, pABHOBEIUKHX MHOI'OYT'OJIbHUKOB;
OCHOBHble c80licmEa TIIOUIAI MHOTOYTOJIbHUKA.
okazvieams: TEOPEMBI O CYMME YTJIOB BBITYKJIOTO N-
YTOJIHUKA, IJIOMIA TN MPSIMOYTOJIBHHKA, TUTOIIAIH
TPEeyroJbHUKA, TUIOIIAIU TPATICI[HH.
IIpumenamo ¥3y4eHHbIE ONPENEICHUS, TEOPEMBI
U (GOPMYJIBI K pEIIEHHIO 3a/1a4.
Ocywecmensams epynnogyro pabomy uiu pabomy 6 napax,
C Yenvto 00yueHUs KOMAHOHOU pabome u
83aUMO0eUCMBUIO C OpPY2UMU OembMU.
IToBTOpEHUE M cHcTeMAaTH3ALMSA 5
y4eOHOro MmaTepuajia
YnpakHeHus A TOBTOPEHUs Kypca 8 5 | Yuacmeosams 6 kypamopcmee MOmMueupo8aHHuIX U
KJjlacca 9PYOUPOBAHHBIX 0OYUAIOWUXCS HAO UX HEYCNe8arouuMu
Hmoz06as konmponvhasn paboma 1 | oonoknacchukamu, oarowiem WKOIbHUKAM COYUATLHO
3HAUUMBLU ONBIM COMPYOHUUECMBA U 83AUMHOU NOMOUJU.
Hroro 68
TEMATHUYECKOE INIAHUPOBAHMUE
I'eometpus. 9 kiace (2 yaca B HeIe0, BCEro 68 4acon)
oy g. C 2 =| XapakTepHCTHKA OCHOBHBIX BHIOB JAeSITEILHOCTH
S 5 oJep;kaHue y4eOHOro = S
S & MaTepuaa S g yuemura - - N
= = z 7 (Ha ypoBHe y4eOHBIX AelCTBHI)

I'nasa 1 Pemienue TpeyroibHMKOB

Dopmynuposamn: onpedeneHus: CUHyca, KOCUHYCa,




1 | CuHyc, KOCUHYC, TAHTEHC 1 2 | Tanrenca, koranrenca yrima ot 0° 1o 180°; ceoticmeo
koTaHresc yrna ot 0 o 180 CBSI3U JJIMH MAaroHaliel U CTOPOH NapaJijiesorpamMmma.

2 | Teopema KOCHHYCOB 4 Dopmynuposams U pa3bsICHATb OCHOBHOE

3 | Teopema cuHycOB 3 | TPUTOHOMETPHUUYECKOE TOXKIECTBO. BBIUMCIIAT 3HaYCHUE

4 | Penienue TpeyroibHUKOB 2 | TpuroHoMerpuueckoi GyHKIMH yIia 0 3HAYECHUIO

5 (DOpMy.]'IBI IS HaXO0XKICHUS 4 OI[HOI\/JI n3 €ro 3aJJaHHBIX q)YHKL[I/II\/JI CDOpMszupoeamb u
IJIOMIAJM TPEYrodbLHUKA JIOKa3bIBaTh TEOPEMBI: CHHYCOB, KOCUHYCOB, CIIEICTBHS
Konmponvnan pasoma Ne 1 1 | U3 TEOpEMbI KOCUHYCOB U CHHYCOB, O ILIOIIAIN

OMMCAaHHOTO MHOTOYTOJIbHUKA. 3anucviéams 1
JOKa3bIBaTh (POPMYIIBI JUISI HAXOXKIACHHUSI TLTOMIAIH
TPEYroJIbHUKA, PAJINYCOB BIIMCAHHOW U OIMCAHHOU
OKPY’KHOCTEH TPEYTrOJIbHUKA.
Ilpumensmv U3y4eHHbIE ONPEEIEHUS, TEOPEMBI
1 GOPMYIIBI K PEIICHHUIO 33/1a4.
Yuumuca evicmpausams 0ogepumenvhvie OMHOUEHUS
MedHcoy yuacmHuKamu 0opas0eamenbHo20 npoyeccad.
Yuacmeosamv 6 ob6cysicoenuu npobremHvlx cumyayuil, a
Mak dice 8 peuleHuu 3a0ay NPaKmu4eckou
HanpaeienHoCmu.
Iloacnamsb, 9TO TaKOE UEHTP U LIEHTPAJIIbHBIN Yol
MPaBUIILHOIO MHOTOYTOJIbHUKA, CEKTOP U CETMEHT Kpyra.
Dopmynuposams: onpedeneHue NPaBUIbHOTO
MHOI'OYT'OJIbHUKA; C80UCMEA TIPABUIBHOTO
MHOI'OYT'OJIbHUKA. /[oKka3vbiéams CBOWCTBA IPABUIIBHBIX
I'nasa 2 llpaBuibHbIE MHOTOYTOJILHUKOB. 3anucsiéams 1 pa3bsCHATH GOPMYIIbI
MHOT0YT0JIbHUKH JUIMHBI OKPY>KHOCTH, IUIOIIAU Kpyra. 3anucvlieams U
9 | noka3biBaTh POPMYJIBI JUIMHBI IyTH, TIOIIAIU CEKTOPA,
(hopMyITBI 17151 HAXOXKIEHUS PAANYCOB BIIMCAHHOW U
OMMCAHHOM OKPYHOCTEW MPAaBUIIBHOTO
MHOT0yrojibHuka. Cmpoums ¢ IOMOILBIO LIUPKYJIS U
JIMHEWKH MPAaBUIbHBIE TPEYTOJIbHUK, YETHIPEXYTOJIbHHUK,
LIECTUYTONBbHUK. [[pumensams N3y4eHHBIE ONIPENEICHNUS,
TEOopeMbI U (HOPMYIIBI K PELISHUIO 3a7ad.
Pazeusams nosznasamenvuyio u meopuecxyro

6 | [IpaBuibHBIE MHOTOYTOJIBHUKU 4 | akmugHOCMU, UHUYUAMUBHOCNb 8 PA3TUYHBIX Chepax
U UX CBOMCTBA U3YYeHUSA MAMeMamuKu.

7 | Anuna oxpyxHoctu. [Inomans 4 Yuumuca obcyacoams ungopmayuio u evblckazviéams
Kpyra c80e MHeHue no ee 0800y, pA38UEAMb YMEHUs]
KOHmPOﬂbHa}l paﬁoma Ne 2 1 cosepuiamo npaeuﬂbeld 6bl60p

I'nasa 3 JlekapToBbl 11 Onucvleams NPSIMOYTOJIBHYIO CUCTEMY KOOPJIMHAT.
KOOPAUHATHI HA IJIOCKOCTH Dopmynuposamy: onpeelieHne ypaBHEeHUS QUTYPBI,

8 | PaccrosiHue Mexay aByMst 3 | HeoOX0IMMOE U TOCTATOYHOE YCIIOBUS MapauIeTbHOCTH
TOYKAMU C 33/ITaHHBIMU IBYX NPSIMBIX. 3anucvléams U AOKAa3bIBaTh (POPMYIIBI
koopauHaramu. KoopanHatsl pacCTOsIHUSL MEXAY JBYMS TOUKaMHU, KOOPIUHAT
CEepEeMHBI OTPE3KA CEpEeINHBI OTPE3Ka.

9 | Ypasuenue ¢urypsl. Vpasuenue | 3 | Bvisooums ypaBHEHHE OKPYKHOCTH, OOIIEE YPaBHEHUE
OKPY>KHOCTH MPSAMOM, YpaBHEHHUE NMPAMOU C YIIIOBBIM

10 | YpaBHeHue npsiMoi 2 | ko3 dunuenrom.

11 VYrinoBou KO3(1)(1)I/IHI/I6HT pr[MOfI 2 ﬂoxas'bleamb HE00XO0IMMOE U JOCTATOYHOE ycCJIOBHUE




Koumponvnaa paooma Ne 3 1 | mapamienbHOCTH ABYX MPSMBIX.
Ilpumensamv U3y4eHHbIE ONPEICICHUS, TEOPEMBI
1 (GOPMYJIBI K PELICHUIO 3a/1ay.
Yuacmeosamv 6 ob6cysicoenuu npobremuvlx cumyayutl, a
mak gice 8 peuleHul 3a0ay NPaKmu4eckou
HanpaeIeHHoCmu.
Buipabamvisame  Hasbiku  nyoIUYHO20  BLICMYNJIEHUS
nepeo ayoumopuetl.
14 Onucvléams TOHIATUS BEKTOPHBIX U CKAJIIPHBIX BEJIMYUH.
I'nasa 4 Bektopsl WimrocTpupoBaTh MOHATHE BEKTOPA. PopMyauposams.:
12 | Ilonstue BeKTOpa 2 | onpeodenenus: MonyIns BEKTOPa, KOJUIMHEAPHBIX
13 | KoopauHaThl BeKTOpa 1 | BEKTOPOB, paBHBIX BEKTOPOB, KOOPAUHAT BEKTOPA,
14 | CnoxeHue U BEIYUTAHUE 4 CYMMBI BEKTOPOB, Pa3HOCTU BEKTOPOB,
BEKTOPOB MIPOTUBOIMOJIOKHBIX BEKTOPOB, YMHOKEHUSI BEKTOpa Ha
15 | YMHOXeHHe BeKTOpa Ha YHCIIO 3 | 4MCI0, CKAISIPHOTO NIPOU3BE/ICHUSI BEKTOPOB; C8OUCMBA:
16 | CkamsipHOE POM3BEICHHE 3 | paBHBIX BEKTOPOB, KOOPJIMHAT PaBHBIX BEKTOPOB,
BEKTOPOB CJIO’KEHHUS BEKTOPOB, KOOPJAUHAT BEKTOPA CYMMBI U
Konmponwsnasn padoma Ne 4 1 | BEKTOpa pa3HOCTH JABYX BEKTOPOB, KOJUIMHEAPHBIX
BEKTOPOB, YMHOKEHHSI BEKTOPA HA YUCJIO, CKAIISIPHOTO
MPOU3BENICHUS IBYX BEKTOPOB, MEPIICHIUKYIISIPHBIX
BEKTOPOB.
Jloxazvieamsb TEOPEMBI: 0 HAXOXKIACHUU KOOPIUHAT
BEKTOpa, O KOOPAMHATAX CYMMBI U pa3HOCTH BEKTOPOB,
00 yCJIOBHH KOJJTHHEAPHOCTHU JIBYX BEKTOPOB,
0 HAXO0KJICHUH CKaJSIPHOTO IPOU3BEACHHUS IBYX
BEKTOPOB, 00 YCIIOBUH MEPIIEHIUKYISIpHOCTH. Haxooumu
KOCHHYC yTjla MEXAy AByMs BeKTopaMu. [Ipumensams
W3YyUYEHHBIE ONPEJIEIICHHUS, TEOPEMBI U (POPMYIIBI K
pEeLIeHUIO 3a/1au.
Pazeusams CamocmosamenbHoOCmb, pedhnexcuio,
CAMOOYEHKY, CaMOOP2aAHU308AHHOCHIb.
Ilpuobpemams  HaBbIK  CAMOCMOAMENLHO2O — peUleHUs]
meopemuyeckol npooieMol.
I'nasa 5 T'eomerpuueckue 10 Ilpusooums nipuMepsl mpeodpazoBanus GUryp.
npeodpa3oBaHus OnuceiBath peodpa3oBanus Guryp: napamieabHbINA
17 | JABwxkeHue (epeMeIieHue) 3 | mepeHoc, oceBasi CHMMETPHS, IEHTPAJIbHAS! CHMMETPHUS,
¢burypsl. [NapannensHbiii MOBOPOT, TOMOTETHSI, oj1o0ue. Popmynuposams:
MePEHOC onpeodenieHus: NBUKEHUS; PaBHBIX PUTYp; TOUEK,
18 | OceBasi cuMMeTpust 2 CUMMETPUYHBIX OTHOCUTEIBHO MPSIMOM; TOUEK,
19 L[eHTpaJILHaﬂ CUMMETPHH. 2 CHMMETPHUYHBIX OTHOCUTCIIBHO TOYKH, (1)I/IprI>I,
IToBopoT HUMEIOIIEH 0Ch CUMMETPUH; (PUTYPBI, UMEIOIICH LIEHTP
20 | I'omoterus. [Togo6ue duryp 2 CUMMETPHH; TOAOOHBIX QUTYD; c8oticmaa: NBUKEHUS,




Koumponvnasa paboma Ne 5

MapajuieIbHOTO TIEPEHOCa, OCEBOM CUMMETPHH,
LEHTPATbHOW CUMMETPUH, IOBOPOTA, TOMOTETHUH.
Jloxasvieamsb TEOPEMBI: O CBOMCTBAX MapaIeIbBHOTO
repeHoca, 0CEBOM CUMMETPHUH, IIECHTPAJIbHONW CUMMETPHH,
MMOBOPOTA, TOMOTETUH, 00 OTHOIIICHUH TIIOIIA e
MOJAOOHBIX TPEYTONBHUKOB. [Ipumensms n3y4eHHbIC
ompeieeHus, TEOpeMbl M (POPMYJIbI K PEIICHHUIO 3a/1a4.
Hcnonvzosamv UKT u coepemennvle mexnono2uu
00yueHusl.

Ilpuobpemams HABLIKU CAMOCMOAMENTLHO2O0 PEUleHUs
NOCMAGIEeHHbIX 340aHY.

Hauanvnuie ceedenusn no 5 | Cmpoums: n300pakeHus MPOCTPAHCTBEHHBIX (pUTY:
cmepeomempuu Ky0a, MpsIMOYTOJILHOTO MapajuieNenune1a, TupaMubl,
21 | IIpsimast mpusma. [upamuia 2 MpU3MBbI, KOHYCAa, [1apa.
22 | Humusaap. Konye. ap 2 | HaxoOumv: 31eMeHTBI IPOCTPAHCTBEHHBIX (DUTYP
Konumponwvnaa paboma Ne 6 1 Hcnonvzosamv UKT u coepemennvle mexunono2uu
00Oyuenus.
IIpuobpemams HaBbIKU CAMOCMOAMENLHO2O0 PeUleHUs
NOCMABIIeHHbIX 340ay.
IloBTOpEHUE U cHCTEMATH3ALHSA 3
y4eOHOro marepuaJja
YopakHeHus A7 TOBTOPEHUS Kypca 3 | Ocywecmenamo epynnogyio pabomy uiu pabomy 8 napax,
Oxn C Yenvio 00yueHuss KOMAHOHOU pabome u
83aUMOOCUCMBUIO C OpY2UMU OembMUL.
Hroro 68
3a Tpu roja 204




