MHMHUCTEPCTBO NPOCBEIEHUSI POCCUIICKON ®EJEPALIINA

Munncrepcrpo odpasosanusi Camapckoii o01actu Kunesnbckoe

ynpasieHnue oopa3oBanusi 1 Hayku I'BOY COIII c.Cripeiika

PACCMOTPEHO

PykoBoaurens MO

[TPOBEPEHO
3am. no YBP

YTBEPXKJAEHO

H. o nupexTopa

Hparaeea B. M.
oT «28» 08 2025 r.

[MTaxotnos B. A

oT «28» 08 2025 r.

Aspamenko . A,
190 O1 ot

4 C=RU.0=TBOYCOLL

T'c Cuipeiika,
CN=AppameHro H. A,
E=yana.avramenko 92(@
gmail.com00cT2293585
f5a4d62 2025.04.24
13:27: 194040

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «Maremaruka»

7— 9 Kimaccel

YpoBeHb: 0a30BbIi

Cripetiika 2025


Stamp

Stamp


MNOACHUTEJBHASA 3AIINCKA

K pa0oueil mporpamMMme o MaremMaruke 7-9 kijacc (0a30Bblil yPOBEHB).

Pabouas ImporpamMma 1o MaTCMaTHKC JIA 7-9 K1acCOB OCHOBHOM IIKOJIBI pa3pa60TaHa Ha OCHOBC:

1.

b wn

denepadbHOTO TOCYIAPCTBEHHOTO O0pa30BaTEIBHOTO CTAaHAApPTa OCHOBHOTO 0OMmIEero oOpa3oBaHWs, YTBEP)KICHHOTO
npukazoM Munoopuayku Poccun Nel1897 ot 17.12.2010 roama (B pea. ot 31.12.2015);
[TpumepHO# 00pa3oBaTEIBHOM IPOrpaMMbl OCHOBHOT'O 00111ero oopa3zoBanus (B pead. ot 28.10.2015);
OcHoBHOI1 00pa3oBaTeIbHOM MporpaMMbl 0CHOBHOTO 00111ero oopaszosanus ' bOY COILI c. Cripeiika;
VYyeonoro mnana 'bOY COIII c. Cripetika;
Co6opnauka pabouux mporpaMm. 7—9 kiaccel: mocobue i yuuTeseh oomeoOpazoBaT. opranusaiui / [cocTaBuTeNb T.
A. bypmuctposa]. — 2-e uzn., gon. — M.: [Ipocsemenue, 2014

JlanHasi paboyasi nporpaMMa OpueHTHPOBAHA HA MCIO0JIb30BaHUE CJIEIYIOIHX YUeOHUKOB:
Anrebpa 7 xiacc B 2 4. YacTe 1: yueOHUK /11 00111€00pa3oBaTeNIbHBIX yupexkaeHui. YacTh 2: 3ajauHUK IJIs y4aluxcs
obmeoOpaszoBarenbHbiXx yupexacHuit/ [A.l.Mopakosua u nap.]; moa. Pen. A.I'MopakoBmua. — 19-¢ wu3m., mom. —
M.:Mnuemo3zuna, 2016

AnreOpa 8 kinacc B 2 4. Hactp 1: yueOHUK 17151 001ieo0pa3oBaTenbHbIX YUpekIeHU. YacTh 2: 3aJa4HUK JUIsl yUaIUXCS
obmeoOpaszoBarenbHbIXx yupexacauit/ [A.I.Mopakosuu u 1p.]; moa. Pen. A.I'MopakoBmua. — 19-¢ wu3m., mom. —
M.:Mnuemo3suna, 2015
Anrebpa 9 knacc B 2 4. YacTp 1: yueOHUK 111 00111€00pa30oBaTeNbHbIX yupexaeHUu. YacTs 2: 3aJaUHUK AJIs y4alIuxcs
obmmeoOpa3oBarenbHbIX yupexaeHuit/ [A.I.Mopakosuu u nap.]; moxa. Pexn. A.I'MopakoBuua. — 13-e¢ wu3m., jgom. —
M.:Mnuemo3suna, 2016

4.T'eometpust, 7-9: Yueb. mis obmeobpasosar. yupexaenuit/ JI.C.Atanacan, B.®.byry3os, C.b.KagomiieB u ap. — 6-¢
u3a. — M.: IIpoceenienue, 2016.



MecTo npeamera B y4eOHOM ILJIaHE

Kaacce 7 3 9 Hroro
KosnuyecTBO 4acoB B 6 6 6 18
HedeJII0
KoandecTBO 4acoB B 204 204 204 612
roj

Baxueimen 3amadeil MIKOJIBHOIO Kypca MaTE€MaTUKH SIBIIIETCS Pa3BUTHUE JIOTMYECKOTO MbINUIEHUS ydamuxcs. Camu
O00OBEKThl MAaTEMAaTHUYECKUX YMO3AKJIIOUEHUW U MPUHSTHIC TMPaBUIa UX KOHCTPYHPOBAHUSI CHOCOOCTBYIOT (hOPMHUPOBAHUIO
YMEHHI 0OOCHOBBIBaTh U JIOKA3bIBATh CYKACHUS, MPUBOJUTH YETKUE OMPEACIICHUS, PAa3BUBAIOT JIOTHUECKYI0 HUHTYHIIHUIO,
KpaTKO U HATJISIAHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MMOCTPOCHUM U y4aT UX MPUMEHEHHUIO.

Ilenv uzyuenua xypca. OBnajeHHe CUCTEMON MaTeMaTHYECKMX 3HAHUNW U YMEHUN, HEOOXOIMMBIX AJisi MPUMEHEHHUS B
MPAKTUUECKON AESITeTbHOCTH, U3yUYEHUSI CMEXXHBIX JUCIMILINH, IPOIOJKEHUS] 00pa30BaHHUS;

3aoauu:

o WHTennekTyanbHoe pa3BUTHE, OPMUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOAUMBIX YEJIOBEKY JUIsl MOJHOLIEHHON JKU3HU
B COBPEMEHHOM OOILECTBE, CBOMCTBEHHBIX MAaTEMAaTHUYECKOW AESTENbHOCTU: SICHOCTH M TOYHOCTH MBICIH, KPUTUYHOCTHU
MBIIUICHNS, WHTYMUIMH, JIOTUYECKOTO MBIIIJIEHUS, DSJIEMEHTOB aQJIrOPUTMHYECKOW KYJIbTYphl, MPOCTPAHCTBEHHBIX
MPEACTABICHUM, CTOCOOHOCTH K MPEOJIOJICHUIO TPYAHOCTEN;

o dopMupoBaHUE TPENCTABICHUN 00 WACSIX U METOJaX MaTeMaTHUKHA KaK YHUBEPCAIHHOTO SI3bIKA HAYKW U TEXHUKH,
CpeacTBa MOJECIMPOBAHUS SIBJICHUHM U ITPOLECCOB;
o Bocnuranve KyabTypbl JIMYHOCTH, OTHOIICHHMS] K MaTEMaTWKE KaK K YacTH OOIIeYeIOBEYECKON KYJIbTYPHI,

(dbopMHUpoBaHNE MOHUMAHUS 3HAYMMOCTH MAaTEMATUKH JIJI HAYYHO-TEXHUUECKOT0 Mporpecca.



e OcBoeHHe KOMIIETEHIMHN (yueOHO-TTO3HABATEIbHON, KOMMYHUKATUBHOM, pPEeQIEKCUBHOW, JIMYHOCTHOTO CaMOpPa3BUTHS,
MH(POPMALTMOHHO-TEXHOJIOTNYECKON, IEHHOCTHO-CMBICIIOBO).
e [IpuoOpereHne MaTeMaTUUECKUX 3HAHUN U YMEHUH.

IINIAHUPYEMBIE PE3YJIBTATBI
N3YYEHUSA KYPCA MATEMATHUKMU B 7-9 KITACCAX

N3yuenne MaTeMaTUKH 110 JAaHHOU MPpOrpaMMe CITOCOOCTBYET (POPMHUPOBAHHUIO Y YUAITUXCS TMYHOCTHBIX  METAIPEIMETHBIX
pe3yabTaToOB O0YUYEeHUS, COOTBETCTBYIONINX TpeOOBaHUAM (heliepaibHOI0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
OCHOBHOTO 00111eTO 00pa30BaHUsI.

JIuunocmmuuie pezyromamol:

BOCIUTAHUE POCCUHUCKON TPAXKIAHCKON HMIACHTUYHOCTH: MATPUOTHU3MA, YBaAXKEHUS K OTEUecTBY, OCO3HAHUSA BKJIaJa

OTEYECTBEHHBIX YUYEHBIX MATEMATUKOB B Pa3BUTHE MUPOBOW HAYKHU;

OTBETCTBEHHOE OTHOIIIEHHE K YYEHHIO, TOTOBHOCTb M CIHOCOOHOCTh OOYy4YarOlIMXCA K CaMOpa3BUTUIO U

caM0o00Opa30BaHMIO HA OCHOBE MOTHUBAIIMU K OOYYEHUIO U TTO3HAHUIO;

OCO3HAHHBIN BBIOOP M MOCTPOEHUE JATbHEHIIEH HHANBUIYAIbHON TPAeKTOPUHM 00pa3oBaHMs Ha 0a3e OPUEHTUPOBKHU B

Mupe npodeccuil 1 TpoPeCCUOHATBHBIX MPEAMOYTEHUH ¢ YUeTOM YCTOMYMBBIX IMO3HABATEIIBHBIX HHTEPECOB, a TAK)Ke

Ha OCHOBE (POPMHPOBAHUS YBAKUTEIHLHOTO OTHOIICHHS K TPYAY, Pa3BUTHE OIBITA YYaCTHUs B COIMAJIbHO 3HAYHMOM

TPYyIE;

yMEHHE KOHTPOJHUPOBATH MPOIIECC U PE3YybTaT YICOHON M MAaTEMAaTHIYECKOMN ACATeIbHOCTH;

KPUTUYHOCTH MBIIUIEHUS, THULIMATUBA, HAXOAYUBOCTh, aKTUBHOCTD MPU PEIICHUM MATEMATUYECKUX 33/1a4;

IIEHHOCTH 3710pOBOT0 U 0€30MacHOT0 00pa3a KU3HH,

dbopMHpoOBaHUE 1IETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
BOCIIUTAHUEC YBOKUTEIIBHOTO M JIOOPOXKEIATEeILHOTO0 OTHOIICHUS K JIPyrOMYy 4YeEJIOBEKYy, €ro MHEHHIO,

MHUPOBO33PEHUIO, KYJIBTYPE, A3bIKY, BEpe, TPAKIAHCKON MO3HIINH; TOTOBHOCTH U CIIOCOOHOCTH BECTH JHAIIOT APYTUMH

JIFOABMH U JOCTUTaTh B HEM B3aMMONOHUMAaHUS.



Memanpeomemnbuie:

B ocHOBHOI mIKOJIe HA YypOKax MaTeMAaTHKH OyAeT MpoaoJDKeHa paboTa 1Mo (OpMUPOBAHUIO M PA3BUTHIO OCHOB
YUTATENbCKOW KommeTeHnuu. OOydarommecs: OBIAACIOT YTCHHEM KaK CPEICTBOM OCYIIIECTBICHHUS CBOUX IaTbHEHIIMX
IUTAHOB: MPOAOKEHUST MaTeMaTHYECKOTO 00pa30BaHUs U CaMOOOpa30BaHMS.

[Ipy n3yyeHM MaTeMaTHuKyd OOydaroUIMecsl yCOBEPUIEHCTBYIOT MPUOOPETEHHBIE HA IEPBOM YPOBHE HABBIKU PA0OTHI C
uHpopmanmen U monoJaHAT ux. OHU cMOTryT paboOTaTh ¢ TEKCTaMH, TPEOOPa30BbIBATh U HHTEPIIPETUPOBATH COJIEPIKALLYIOCS
B HUX MH(POPMALIHIO, B TOM YHUCJIE:

*  CHCTEMaTHU3UPOBATh, COMIOCTABIISTH, AaHATM3UPOBATH, 0000IIATh U HHTEPIIPETUPOBATH MH(POPMAIIHIO, COACPKAIIYIOCS B
rOTOBBIX HHPOPMALMOHHBIX 00BEKTAX;
*  BBIJCIATH IIABHYIO U U30BITOUYHYIO HH(POPMAIIHUIO;
*  MPEeACTaBIATH HHPOPMAIIUIO B CKATOH (opME C UCIIOJIb30BAHUEM MAaTEMATHUECKOTO SI3bIKa U B HATJISAHO-
CHUMBOJIUECKOM (hopMe (B BHIE TAOJIHUIL, IpaUIECKUX CXEM U AHarpaMm);
* W3BJEKATh HYXHYIO HH(GOPMAIIMIO U3 TaOJIHII, CXEM, IUarpamMm.
B xone u3yueHuss MaTeMaTUKH 0O0ydaromuecs paciiupsT ONBIT IPOEKTHOM IEATEIbHOCTH Kak 0co00i (popmbl yueOHOM
paboTel. OHM TOJyyaT BO3MOXKHOCTb Pa3BUTh CIIOCOOHOCTh K Pa3pabOTKE HECKOIbKUX BAapUAHTOB PEUICHUM, K MOUCKY
HECTaH/IapPTHBIX PEIICHUH, TOUCKY U OCYIECTBICHUIO Hau0oJiee MPUEeMIIEMOI0 PEILICHUSI.



Ilpeomemmnuvie pezyromamaol

Pasznen

BoinyckHuk HayuuTes B 7-9 kiaccax (aist
HCIO0JIb30BAHMSA B IIOBCEC/IHEBHOM KU3HHU U
olecrieyeHUs] BO3MOKHOCTH YCIIEIITHOT O

BovinyckHuk nonyuum 603MOMCHOCHIb HAYUUMBCA 6 7-9
Kaaccax (01 obecneuenHus 8603MOMHCHOCMU YCREULHO20
npPoOoONIHCEHUA 00pPA308aHUA HA OA3080M U Y2TIYOJIEHHOM

MPOoA0JIKeHUs1 00pa3oBaHusi Ha 0230BOM YPOBHeE) YPOBHAX)
DNEeMEeHTBl TEOPHH e OmnepupoBaTh Ha 6a30BOM yPOBHE ITOHATUSIMHU: * Onepuposams noHAMUAMU: ONnpeoeleHue, meopemd,
MHO>KECTB u MHOXECTBO, AJIEMEHT MHOXKECTBA, akcuoma, MHOIICECMBO, Xapaxkmepucmuxku
MaTeMaTH4eCKOi IIOJIMHO>KECTBO, IPUHAJIEKHOCTB; MHOJiCecmea, — JNeMeHm — MHOJCecmed,  Nycmoe,
JIOTUKHU *337]aBaTh MHOXXECTBA IIEPEYUCICHUEM HX KOHeyYHoe u beckoneurnoe MHOHCECMBO,
3JIEMCHTOB, I’lOdMHODfCQCI’n@O, npuHadﬂe:)fCHocmb, 6KJII0OYeHUe,
* HaXOJIUTh nepecedyeHue, o0beAHEeHHE, PABEHCMBO MHOJICECME;

IIOAMHOKECTBO B IIPOCTEUIINX CUTYALUAX;

* OIepUpOBaTh HAa 0A30BOM YPOBHE MOHSITHUSMHU:
OIIpezcIIeHHE, aKcuoma, TeopeMa,
JI0Ka3aTeNIbCTBO;

* IPUBOJIUTH IIPUMEPBl U KOHTPIPUMEPHI IS
IIOATBEPKICHUS CBOMX BBICKa3bIBAaHHM.

B mnoBcenHEBHOW KW3HM W IIPU H3YyYEHUH

JIPYrUX MPEIMETOB:

* UCTIOJIB30BaTh Tpaduueckoe NpeAcTaBICHUE
MHO>KECTB ISl OUCAHUsI peabHbIX MPOLIECCOB
U SBJICHUW, TpU PEIIEHUWU 3anad JPYyTrHux
y4eOHBIX IPEIMETOB.

* U3006pPAdCAMb MHOICECTBA U OMHOUWEHUE MHOICECME C
nomowbio Kpy2o8 Jiiepa;

* 0np€0€ﬂﬂmb npuHClaﬂe.?fCHOC‘mb anemenma
MHOd3CecCmay, 006veounenuro u nepece4eHuro
MHOIHCECMEB,

*300a8amb MHONCECMBO C NOMOWDBIO NepeyucieHUs
INEMEHMO8, CLOBECHO20 ONUCAHUSL,

* onepuposamu NOHAMUSAMU: BbICKA3bIBAHUE,
UCUHHOCTb U IOHCHOCMb BbICKA3bIBAHUS, OMPUYAHUE
BbICKA3LIBAHUL, ONEPAYUU HAO BbICKAZLIBAHUAMU. U,
U, He, YCI0BHbIE BLICKA3LIBAHUS (UMNAUKAYUL),

* CMPOUMb GbICKA3bIBAHUS, OMPUYAHUSL BbICKA3LIGAHUIL.

B noeceomesnoti ocusHu u npu  usyyeHuu Opyeux

npeomemos:

* CMpoumb  YenouKku  YMO3AKIIOUEHUU HA — OCHOBe
UCNONIb308AHUSL NPABUT TIOCUKU,

* UCNOIL308aAMb MHOICECMEd, onepayuu c
MHOJCeCmeamu, ux epaguyeckoe npedcmasieHue 0is
ONUCAHUSL PEATIbHBIX NPOYECCO8 U SGNEHUII.




Yucna

OmnepupoBatb Ha 6a30BOM YpOBHE HMOHSATHIMH:
HaTypajbHOE YHCIIO, enoe YHCIIO,
OOBIKHOBEHHas1 Jpo0b, JAECATHYHAS ApOOb,
cMemiaHHass JApoOb, palUOHAIBHOE YHUCIIO,
apruMETUYECKUI KBaJIpaTHBI KOPEHb;

* UCMOJB30BaTh CBOMCTBA 4YHCEN U IpaBuja
JIEWCTBUM MPHU BBIMOJHEHUH BBIYUCIICHU;

* UCMOJB30BaTh MPU3HAKH JACIUMOCTH Ha 2, 5, 3,
9, 10 mpu BBINOJHEHUU BBIYUCICHUN U
pelIeHUN HECIOKHBIX 3a/1a4;

* BBITIOJIHATH OKPYTJICHUE PAllMOHAIBHBIX YHCET
B COOTBETCTBHUU C IIPaBUIIAMH;

* OLICHUBAaTh 3HAYCHHUE KBAJPATHOTO KOPHS W3
IIOJIOKHUTEIBLHOTO LIEJIOT0 YHCIa;

* pacIio3HaBaTh panoHaIbHbIC u
HppAIMOHATIbHBIC YHCIIA;

* CpaBHHMBATh YHCIIA.

B mnoBcenHEBHOW KW3HM M IIPU H3YyYEHUH

JIPYTUX MPEIMETOB:

* OLICHUBATh PE3YJIbTaThl BBIYMCICHUN IpHU
pELIeHNN IPAKTUUECKUX 3a/1a4;

* BBIMOJIHATh CPaBHEHHME YHCEN B PEAIbHBIX
CUTYaIUsIX;

* COCTaBJISITh YMCIIOBBIE BHIPAXKEHUS IPU

pEelIeHNH MpaKTUYEeCKUX 3aJad W 3a1ad U3

JPYTuX y4eOHBIX MPEAMETOB.

* Onepuposambw NOHAMUAMU: MHOHICECBO
HamMypaibHbIX YUCeN, MHOMCECMBO YENblX YUCe]l, MHOMCECEO
PAYUOHATILHBIX HUCEN, UPPAYUOHATLHOE YUCTO, KEAOPAMHUbIU
KOpeHb, MHOICECme0 oelicmeumenbHbix yucer,
2eomMempudecKkas UHmMepnpemayusi HamypaibHulX, YeabiX,
PAYUOHATIbHBIX, OCUCMBUMETbHBIX YUCE];

* NOHUMAMb U OOBACHAMb CMBICH NO3UYUOHHOU 3aNUCU

HamypaibHO20 Yucia;
* GLINONHAMYL  BLIYUCAEHUS, 6  MOM  4Yucie ¢
UCNONIL30B8AHUEM NPUEMOB PAYUOHANLHBIX BbIYUCTCHULL

* GLINONIHAMYL ~ OKpY2lleHUe PAYUOHANbHLIX — YUCel C

3a0aHHOl MOYHOCMBIO;

* CPasHUBAMb PAYUOHATbHBIE U UPPAYUOHATbHbIE YUCA,

* npedcmasiames — pAyuoOHAIbHOE  YUCIO 6  Bude

decsamuyHol Opoou

* Yynopso0ouusams  Yucia,  3anucammvie 8  8uode

0ObIKHOBEHHOU U 0eCAMUYHOU OpoOU,

* naxooums HOJ/] u HOK uucen u ucnoavzosams ux npu

peuweHuu 3a0a.

B nosceonesnoii oicusHu u  npu  usyuenuu Opyeux

npeomemos:

* NPUMEHAMb NPABULA NPUOTUHNCEHHBIX BbIUUCTIEHUL

npu peweHuu npaKkmu4eckux 3a0a4 U peuleHuu 3a0ay
Opyaux yueOHblX nPpeoMemos,

* GbINOIHAMb CPABHEHUE PE3YTIbIMAMOE GbIMUCTCHUL NPU
pewleHuu  npaKkmuyeckux —3a0ad, 8 MmMOM  uucie
NPUOTUICEHHBIX BbIUUCTICHULL

Tox/IecTBEeHHBIC
npeoOpazoBaHus

* BEITIONIHATL HECIIOXKHEIE HpCO6p8.30BaHI/I$I JJIA
BBIYMCIICHHS 3HAYCHHI YHCIOBBIX BBIp&)KGHPIfI,

° Onepupoeamb NOHAMUAMU CMENEHU C HaAmypaslbHbIM
noxkasameiem, Cmeneru C yelblm ompuyuanmejlbHbiM




COJep)KallluX CTENEHHM C  HaTypaJlbHbIM
IoKa3aTeseM, CTENEeHU c LeJIBIM
OTpHULATENIbHBIM [10KA3aTENEM;

* BBIMOJIHATh ~ HECJIOKHBbIE  IpeoOpa3oBaHUs
LENbIX BBIPAKEHHUH: pacKphIBaTh CKOOKH,
IIPUBOAUTH MOJOOHBIE CIaraeMble;

* HCIIOJIB30BaTh (DOPMYJIbI COKpAILIEHHOTO
YMHOXEHUS  (KBagpaT  CyMMbl,  KBajpar

Pa3HOCTH, pa3HOCTh KBaJpaToOB) JUISL
YOPOLIEHUS BBIYHCIICHUN 3HAYECHUU
BBIPAKECHMI;

* BBIMOJIHATh ~ HECJIOKHBbIE  IpeoOpa3oBaHuUs
JPOOHO-JIMHENHBIX BBIPAXKEHUM U BBIPAKEHUHN
C KBaJpPaTHbIMHU KOPHAMH.

B noBcenHeBHOM KWU3HM U IIpU  HU3YyYEHUH

JPYTHUX IPEIMETOB:
* IIOHMMaTb CMBICI 3allMCHM  4YHClIa B
CTaHJAapTHOM BHJIE;

¢ OIIepHupoBaTh Ha 0a30BOM YPOBHC TMOHATUEM
«CTaHOapTHAad 3alucChb YUCIIa».

nokasamenem,

* BLINOIHAMDL  NPEe0OPA306AHUS.  YENbIX — BbIPAICEHULL:
oelicmeus ¢ OOHOYNeHamMu (Cl0JiceHue, Gbluumanue,
VMHOJICEHUE), OelCmBUsl ¢ MHO2OYIEHAMU (CloJICeHUe,
8bluUmMAaHue, YMHOJMCEHUE),

* BLINOIHAMD Paznodcerue MHO20UIEHO8 Ha
MHOJCUMeENU OOHUM U3 CHOCODO08: BbiHeCeHUue 3d
CKOOKY, — 2PpYNNUpO8Kd,  UCNOIb308aHUE  (opmyn
COKPAWEHHO20 YMHONCEHUSL,

* 8bI0EIAMb K8AOPAN CYMMbL U PAZHOCHIU OOHOUIEHOB,

* packiaovieamsv — HA ~ MHOMCUMEIU  KBAOPAMHbIU
mpexuieH,

* 8bINOIHAMD npeobpazosanis 8bIPANCEHU,
cooepoicawux CmeneHu ¢ YeablmMu OmpuyamenbHbLMu
noKasamensaimu, nepexooums Om 3anucu 6 uoe
CMeneHu ¢ YeiviM OMpUuyamenbHblM NoKazamenem K
3anucu 8 guoe opoou;

* BLINOJIHAMbL  NPeodPA306aHUsL OPOOHO-PAYUOHATILHBIX

8bIPAdICEHULl:  COKpaujeHue  Opobeti,  npugedeHue

ancebpauveckux Opobeu K obwemy 3HAMeHaAmenro,

CllOJICeHUe,  YMHOXMCeHUe, OeleHue  aneeOpaudyecKux

Opobeti,  go36edeHue  aneebpauyeckol  O0podou 8

HamypaivHyio U yeayo OmpuyamenbHyo cmenens,

* BLINOIHANMD npeobpazoeans BbIPANCEHUL,
coOepxHcaumux Keaopamuule KOPHU,

* 8bI0EIAMb KBAOPAM CYMMbL UIU PASHOCMU O8YYIEHA 8
BbIPAINCEHUSX, COOEPHCAUUX KBAOPAMHbIEe KOPHU,

* BLINOIHANMD npeobpazoeanust sblpadicerull,
cooepaicauux Mooyib.

B noeceomegnoti ocusHu U npu  u3yyeHuu Opy2ux

npeomemos:

® 6blNOJIHAMb npeoGpas’oeaHuﬂ u oeticmeus ¢ yucaamu,

8




3aNUCAHHBIMU 8 CIAHOAPMHOM 8UOe;
* 8bINOIHAMb NPE0OPA306AHUSL AN2eOPAUYECKUX
BbIPANICEHUL NPU  peweHUuu 3a0ay Opyeux YueOHbIX
npeomemos.

VYpaBHeHus
HEPaBEHCTBA

* OnepupoBath Ha 6a30BOM YPOBHE MMOHATHSIMHU:
pPaBEHCTBO, YHCJIOBOE PABEHCTBO, ypaBHEHUE,
KOpPeHb ypaBHEHHS, pEIICHHWE YpaBHEHUS,
YKCJIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE
HEPaBEHCTBA;

* MIPOBEPSTH CIIpaBeJIMBOCTD YUCIIOBBIX
PaBEHCTB M HEPABEHCTB;

® peuiaTtb JIMHEHHBIC HCPABCHCTBA U HCCJIOKHBIC
HCPAaBCHCTBA, CBOAAIIHNECS K JIHHGfIHLIM;

¢ peuiatb CUCTCMbI HCCIIOKHBIX JIMHEHHBIX
ypaBHeHHﬁ, HCPAaBCHCTB;

* IPOBEPATh, SBJISETCS JIM JaHHOE YHCIIO
pelIeHrneM ypaBHEHUs (HEpaBEHCTBA);

* pemiaTh KBaJpaTHbIE ypaBHEHHUS 1O (opmyie
KOpHEH KBaJpaTHOI'O YpPaBHECHUS;

* U300paXkaTh pEIIeHUsT HEPAaBEHCTB M UX
CHUCTEM Ha YUCIOBOMN IPSAMOU.

* IOHUMaTh ypaBHEHHWE KaK Ba)KHEHIIyIO
MaTEMaTHUYECKyl0 MOJEIb JJs OINHUCAaHUSA U
U3Yy4EHUs pa3zHOOOpa3HBIX peaIbHBIX
CUTyallud, pemarb TEKCTOBBIE  3aJadu
anreOpandeckuM METOA0M

B moBcenHEBHOW JKM3HM W TPHU H3YYEHUH

* Onepupogamu NOHAMUAMU.: ypaenenue,
Hepagencmaeo, KOpeHb ypasHeHus, peutenue
HepaeeHcmeda, pAaBHOCUNbHbIE YPABHeHUs, 00aacmy
onpeoeneHusi ypasHeHus (HepaseHcmea, Cucmembl
VpasHeHuil Ul HepaseHcms),

*pewiamv  JUHEUHble  YPAGHEHUs U YPAGHEHUs,

c800UMbIe K JUHEUHbIM C NOMOUBIO MONCOECHBEHHBIX

npeobpazosanuill;
* pewiams  K8AOPAMHbIE YPAGHEHUs U  VPABHEHUs,
c8oouUMble K K8AOpamHuim c HOMOWBIO

MOACOECMBEHHBIX NPeoOPA306AHUIL,

* pewams OpoOOHO-TUHElIHblEe YPAGHEHUSL,

* pewiams npocmeniuiue UppayuUOHaIbHble YPAGHEHUS

* pewiamsv  YpAGHeHUsi  CHOCOOOM — pA3NONCeHUs Ha
MHOJCUMENU U 3AMEHbl NEPEMEHHOU,

* UCNONB308AMb  MEMOO UHMEPBAN08 OJisl  PeuleHUs:
yenvix u OpOOHO-PAYUOHATILHBIX HEPABEHCME;

* peuiams JUHEUHblE YPAGHEHUS U HepABeHCmed C

napamempamus;

* peuiams  HeClOodCHble KE8AOpamHvle YPAGHEeHUs C
napamempom,

* peuams HeCl0HCHbLE CUCTEMbL TUHEUHbIX YPASHEHU C
napamempamus;

* peuams HeCl04CHbIe YPABGHEHUSL 8 YEIbIX YUCLAX.
B nosceomeenou oicusHu U npu  u3yveHuu Opyeux
npeomemos:




JIPYTUX IPEIMETOB:

* COCTaBJIATh U PELIATh JIMHEHHbIE YpaBHEHUS
IOpU pelIeHUM 3a]a4, BO3HUKAIOUIMX B JPYrUX
y4€OHBIX IPEeIMETAX.

* COCMasAmMy U peuams JuHeliHble U K8aopamHule
VpasHeHus, YPasHeHUsl, K HUM C800AuUecs, CUCTeMbl
JIUHEUHbIX YPABHEHUT, HePABEHCME NPU peLueHUU
3a0au Opy2ux yueOHvIX npeomemos,

* 8LINOJHAMYb  OYEHKY Npasoonooodus pe3yibmamos,
NOIYYaAemMblX Npu peuleHuu JUHEUHbIX U K8AOPAMHbIX
VpPAGHeHUll U  cucmem  JUHEUHbIX YPAGHEeHUUu U
HEpaseHcme npu peweHuu 3a0ay Opyeux yuyeOHuIX
npeomemos;

* 8b10UpaAMb coomeemcmayoujue VpasHeHus,
HepageHcmea Ul Uux cucmemvl Ol COCMABLEHUs
mMamemamuyeckol — Mooenu  3A0aHHOU  PeanrbHoU
cumyayuu Uiy nPUKIaoHoU 3a0adu;

*  yMemb UHMEPNPEeMUpo8ams NOJY4EeHHbII NPU peuleHUn
VPasHenusl, HepaeeHcmea Ul CUCmembl pe3yibmam 6
KOHmMeKcme  3A0aHHOU  peanlbHOU  cumyayuu  uiu
NPUKIAOHOU 3a0ayu, peuams HeClOHNCHblEe YPAGHEHUS 8
Yenvlx YUcax.

B nosceonesnoti scuznu u npu uzyuenuu Opyeux npeomemos:

* cocmasenames U pewiams JuUHelHble U KEaopamHvle
VpasHeHusl, YpasHeHusl, K HUM C800AWUeCs, CUCEMbl
JIUHEUHbIX YPABHeHUll, HepaseHCms Npu peuleHuy 3a0a4
Opyeux yueoHvix npeomemos,

* GLINONIHAMb  OYEHKY Npasoonooodus pesyibmamos,
noYy4aemMblX Npu peuleHuu JUHEUHbIX U K8AOPAMHbIX
YpaeHeHul U  cucmem  JUHEUHbIX VPAGHEeHUU U
HepaseHcme Npu peuwleHuu 3a0ad opyux YueOHuIX
npeomemos;

* 8b10UpaAMb coomeemcmayoujue VpasHeHus,
HepaseHcmea uau Ux Cucmemvl OAs COCMABIEHUs
mMamemamuyeckol — MOOenu  3A0aHHOU  peanbHOU
cumyayuu Ui NPUKIAoHol 3a0ayil;

* yMemb UHMEPNPemuposams NOJLYYEHHbIN NPU peuteHuu
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VpasHeHUsl, HepaseHcmea Ul CUCTNEMbl Pe3VIbmam 6
KOHmMeKcme  3A0aHHOU  PeanbHOU  CUmyayuu  uiu
NPUKIAOHOU 3a0a4U.

DyHKIMHU

* HaxoauTh 3HadYeHHe (QYHKIUU IO 33J]aHHOMY
3HAQUYEHUIO apTyMEHTAa;

* HAXOJWTh 3HAYEHHE apryMEHTa I10 33JIaHHOMY
3HAYEHUIO (DYHKIIUU B HECTIOKHBIX CUTYAITUSX;

* OIPENENATh  IIOJIO)KEHHWE TOYKM 10 €€
KOOpJIUHATaM, KOOPAMHATHI TOYKH IO €€
IIOJI0KCHUIO Ha KOOPJMHATHOU
IJIOCKOCTH;

* 10 rpadMKy HaXOJIUTh 00JIACTh ONPEICICHN,
MHOKECTBO  3HAauYeHW#, Hynu  (QyHKUIUH,
IPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKU
BO3pacTaHus W yObIBaHUS, HauOoIbllee U
HauMEHbIlIee 3HaYCHUS PYHKIINH;

* CTPOUTH TpaduK TUHEHHON (YHKITNY;

* IPOBEPATh, SABJISETCS JM JAHHBIM rpadux
rpadgukoM 3agaHHOM (yHKUMU (JUMHEHHOMH,

KBaJIpaTUYHOM, oOpatHoit
MPOIOPLIMOHAIBHOCTH);

* OIIPENEIATh MpUOTKEHHBIE 3HAYCHUS
KOOpPJAMHAT TOYKM TIepeceueHuss TpaduxoB
dyHKIHM;

* OIIEpPUPOBATh HA 0A30BOM YPOBHE MOHSATHSIMHU:
MOCIIEI0BATEIHHOCTb, apudmernueckas
MIPOTPeCcCHsi, TeOMETpUIECKas IIPOTPECCHS;

* pemiath 3aJadyd Ha TPOTPECCHH, B KOTOPBIX
OTBET MOJKET OBITh MOJTYYCH
HEMOCPEJICTBEHHBIM MOJICUETOM oe3
puUMEeHeHUs POopMYyII.

» Onepuposamu NOHAMUAMU: @yHKYyuoHabHAA
3a8ucuMocms, yHKyus, epagux gyukyuu, cnocodwvl 3a0anusl
@yHKyuu, apeymenm u 3HaueHue @OYHKYuu, 001ACMb
onpedeneHuss U MHOMCECMBO 3HAYEHUU (QYHKYuu, HyIu
@YHKYUU, RPOMEICYMKU ZHAKONOCMOSAHCMEA, MOHOMOHHOCHb
@yHKYUU, YemHOCMb/HeYemHOCMb QYHKYUU,

s cmpoums  epauxku  TUHEUHOU,  K8AOPAMmu4HOU
@yHKYyUil, 06paAmMHOI NPONOPYUOHATLHOCMU, YHKYUU 8uda: Y

=2, y=x°, y=Vxy=x|

* Ha npumepe K8AOPAMUYHOU (DYHKYUU, UCNOIb308AMDb
npeobpazosanus epagura gyuxkyuu y=F(x) ons nocmpoenus
epaghuxoe Gpynxyuti y=F(x)+m; y=F(x+m)

* cocmaenams  YpasHeHus  NpAMOU  NO  3A0AHHLIM
VCI0BUAM: NPOX0OsWell Yepe3 08e MOUYKU ¢ 3a0AHHLIMU
KOOpOUHamamu, npoxoosiujeli yepes OaHHyl0 MOYKy U
napanienrbHol OaHHOU NPIMOLL,

* uccnedo8amsv hYHKyuio no ee epaguxy;

* HAX0OUMb MHOIHCECMBO 3HAYEHULL, HYIU, NPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCIU K8AOPAMUYHOU

@yHryuu;
* Onepuposamsb NOHAMUAMU. NOCTEO08AMETLHOCb,
apugmemuueckas — npoepeccus, 2eomMempuyecKast
npozpeccus;

* pewiams  3a0ayu  HA  aApu@pmemuyeckyro - u
2e0MeMPUYECKYIO NPOSPECCUIO.

B noeceomesnoti ocusHu U  npu  u3yyeHuu Opyeux

npeomemos:

* ULTIOCMPUPOBAMb ¢ NOMOWBIO 2pauKa peanvbHyo
3Q6UCUMOCTb UTU NPOYECC NO UX XAPAKMEPUCTIUKAM,
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B mnoBcenHeBHOW KU3HM W IIPU  U3Y4YCHUU
JIPYIUX PEIMETOB:

UCIIOJIb30BATh rpaduku pealbHbIX
IIPOLIECCOB U 3aBHCUMOCTEM [UIsl ONpPENEIECHUS
WX  CBOWCTB (HAWOOJBIIIME W HAMMEHBIITUE
3HQUEHUS, TPOMEXKYTKH  BO3pacCTaHUSI U
yObIBaHUs, 00JacTU  MOJOXKHUTENbHBIX U
OTPUIATENILHBIX 3HAYCHHUH U T.I1.);

* MCII0JIb30BaTh CBOMCTBA JTMHEHHON (QYHKIIUU 1
ee rpaduk mpu pemieHUH 3a7a4 U3 JAPYTUX
y4eOHBIX MPEIMETOB.

* UCNONIBL306AMb CEOUCMBA U 2PAPUK KBAOPAMUYHOU
dynkyuu npu peweruu 3a0au u3 Opyeux YUeOHbIX
npeomemos.

Craructuka
Teopus
BEPOATHOCTEM

WNmerp mpencraBieHHe O CTaTHCTUYECKUX
XapakTepUCTHKaX, BEPOSATHOCTU  CIy4ailHOTO
cOOBITHS, KOMOMHATOPHBIX 33]a4ax;

* pemath IpocTeie KOMOMHATOPHBIE 3a/1a4M
METOJIOM MPSMOTO U  OPraHU30BaHHOIO
nepebopa;

* IpE/ICTAaBIATh JlaHHblE B BHUJE TaOMNMII,
quarpamm, rpa@ukos;

*yuTaTh MHGPOPMALUIO, MPEICTABICHHYIO B
BU/JIE TaOIMIIbI, IUarpaMMBl, rpaduka;

® ONpCaACIIATh OCHOBHBIC CTaTUCTHYCCKHEC
XapaKTCPUCTHUKU YU CIIOBBIX Ha60pOB;

¢ OICHUBATH BEPOATHOCTH CcOOBITHS B

HpOCTCﬁH.IPIX CIIydasx,

* UMCTH MPEACTABJICHUC (0) poin 3aKOHa

* Onepuposams NOHAMUAMU: CMOIOYAMble U KPY2o8ble
ouazpammol, maobauywvl OAHHbIX, cpeonee
apugmemuueckoe,  Meouaua, Haubonvuwee U
Haumenbliee 3HAYEHUsT BbIOOPKU, DPA3MAX 6blOOPKU,
oucnepcusi u CMaHOapmuoe OMKIOHeHUe, CAYYaAUuHas
UBMEHYUUBOCD,

* uzeneKamv  UHGopmayuio,  NPeoCmasieHHyl0 8
maobauyax, Ha OUazpammax, epapuxax;

* cocmaensime  MadIUYsl, CMPOUMb  OUASPAMMbBL U
epaghuku Ha OCHO8e OAHHDBIX,

* onepupoeamv  NOHAMUAMU.  (pakmopuan  yucid,
nepecmanosKu u couemanus, mpey2oavHuk Ilackans;

* NPUMEHSMb  NPABULO NPOU3BEOCHUs. NPU  PeuleHUU
KOMOUHAMOPHBIX 3A0aY,

* onepupoeamv  NOHSAMUAMU.  CIVHAUHBIL — ONbIM,
CyuauMblll  8bIOOp,  UCHbIMAHUe,  dIeMEeHMApPHOe
caydatinoe coovimue (ucxo0), K1accuyeckoe
onpeodeneHue BepOSIMHOCIU  CIYYAUHO20 COObIMUS,
onepayuu Hao CIy4aAUHbIMU COOLIMUAMU,

* npedcmasisamos  UHGOpMayuilo ¢ NOMOWDBIO KpPYe08
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OOJIBIIINX YHUCET B MACCOBBIX SBJICHUSIX.
B noBcenHeBHON XU3HM U TpU HIyYECHUH
JIPYTUX TPEIMETOB:

* OLICHUBATD KOJIMYECTBO
BapHaHTOB METOJIOM Iepedopa;

* UMETh MPEJCTABICHUE O POJIA MPAKTUUYECKU
JIOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHIA;
CpaBHUBATH OCHOBHBIE CTaTUCTUYECKHUE

XapaKkTEPUCTUKH, IIOJYyYEHHbIE B IpoLecce

peuieHuss  TPUKIATHOW  3adaud, HU3Yy4YEHUs

peanbHOro SIBJICHUS;

* OIICHUBATh BEPOSITHOCTh PEATbHBIX COOBITUN H
SBJICHUM B HECJIOKHBIX CUTYyaLUsIX.

BO3MOXHBIX

Diinepa,

* pewiams 3a0auu  HA BLIYUCIEHUE BEPOSIMHOCMU C
noocuemom KOIU4ecmea Gapuanmos ¢ HNOMOUBIO
KOMOUHAMOPUKU.

B nosceonesnoii orcuznu u npu uzyyeHuu Opyux
npeomemos:

U361eKamov, UHMEPNPemuposams U npeodopazo8viéams
ungopmayuro, npedcmasieHHyr0 6 mabauyax, Ha
ouazpammax, 2pagukax, ompaxicarowyro ceoucmea u
XapakxmepucmuKu peaibHblX RPoYecco8 U A61eHuUl;

s onpeodensams  CMAMUCMUYECKUe  XapaKmepucmuku
8bI00POK N0  MadIUYaM, Ouaspammam, epagpuram,
BbINONIHAMb CPABGHEHUEe 6 3A8UCUMOCIMU OMm  Yelu
peuterus 3a0a4u;

* OYCHUBAMb  BEPOSIMHOCMb  PEasibHbIX  COObIMuULl U
ABNIEHU.

TexcroBrIe 3agaun

* PemmaTe  HECIIOXKHBIE  CIOXKETHBIC — 3aJaud
pa3HBIX THIOB Ha Bce apuMETHUECKHE
JIEHCTBHUS,

CTPOUTHh MOJIENb YCJIOBHS 3amaud (B BHUJE
TaONMIIbI, CXEMbI, PUCYHKA WM ypaBHEHUS), B
KOTOpPOM J1aHbl 3HA4YeHHS JBYX U3 Tpex
B3aMMOCBSI3aHHBIX BEIHMYHMH, C ICILIO IIOMCKA
pEIICHUS 3aa4H;

* OCYIIECTBIISITH CIIOCOO MOUCKA PEIIeHUs

3a/1aud, B KOTOPOM DPACCYXIACHUE CTPOUTCS OT

yCIOBUSI K TPEOOBAaHUIO WM OT TpeOOBaHUS K

YCIJIOBHIO;

* Pewwams npocmule u C1024iCHble 3a0a4u pasHblx MUnos,
a maxoice 3a0a4u NOGLIUEHHOU MPYOHOCTIU,

* UCNONL306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOenu
MEKCMO8 CILOACHBIX 3A0ay 011 NOCMPOEHUs. NOUCKOBOU
cXeMbl U peuteHus 3a0ay;

* paziuyams Mooenb MmMeKCma U Mooelb peuleHus:

3a0ayu,

KOHCMPYUpoeams K OOHOU — MOOelU  peuleHus
HECJLOJNHCHOU 3a0a4U pasHvle MOOeIU meKcma 3a0avu,

* 3HAMb U NPUMEHAMb 00a cNOcoba NOUCKA peuleHus
3a0au (om mpebOBaHUsL K YCIOBUIO U OM YCI0BUS K
mpebo8anur);

* MOOEIUPOBAMb DACCYHCOEHUsL NPU NOUCKE DeUeHUs]
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* COCTaBJIAITH ILJIaH PEILICHUS 3aa4H;

* BBIICIISITH ATAIbI PEIICHUS 3a/1a4H;
WHTEPIPETUPOBATH BHIYUCIUTEIbHbIC
pe3yJbTaThl B 3a/1a4€, UCCIIEI0BATh

IIOJIyYEHHOE pEILICHUE 3a1a4H;

* 3HATh pa3InyMe CKOPOCTEeH 00BEKTa B CTOSYCH
BOJIC, POTUB TEYCHUS U TI0 TEUCHUIO PEKH;

* pelaTh 3a/1a4l Ha HAXOXKJIEHUE YacTH Yucia U
quciia 10 €ro 4acTu;

* pemiath 3a/1a4M pa3HbIX TUMNOB (Ha paboTy, Ha
MOKYIIKH, Ha JIBMKCHHUE), CBSI3BIBAIOIIMX TPHU
BEJIMYMHBI, BBIICNATH OTU BEIMYUHBI U
OTHOIICHUS MEX Ty HIMH,

* HAXOJUTb MPOLEHT OT YUCIA, YUCIIO 110

MPOILIEHTY OT HEro, HaXOAUTh IMPOILIEHTHOE

CHMIXKCHHUC 50048 IMPOIOCHTHOC ITIOBBINICHUEC
BCIIMYHHBI,
¢ peiiatb HCCJIIOKHBIC  JIOTHYCCKHC 3aJa4du

METOJIOM PACCYXKIACHUM.
B mnoBcenHEeBHOM KU3HM U NpPU HU3YYECHUU
JIPYTUX MPEIMETOB:

* BBIJIBUTATh TUIIOTE3HI O BO3MOXKHBIX
MpeAeNbHBIX 3HAYEHUAX HCKOMBIX B 3ajaue
BEITMYUH (JIeTIaTh PUKUIIKY).

3a0ay ¢ NOMOWbIO 2pap-cxembl;

* gblOCISIMb IMANLL PeUleHUss 3a0adu U CcooepiucaHue
Kaocoo2o amand;

* yMemb 6blOUPAMb  ONMUMAILHBLIL MemooO pPeuleHsl
3a0avu u 0CO3HABAMb 8b100p Memooa,
paccmampusams — paziudnble  Memoovl, HAXOOUMb
PpasHvle peutenust 3a0ayu, eciii 603MONCHO,

* AHATUZUPOBAMb 3AMPYOHEHUS. NPU PEUeHUU 3A0aY;

* GLINOJHAMb PA3TUYHBLE NPEOOPAZ08AHUS

NPeosloNCeHHOU  3a0a4u,  KOHCMPYUpOB8amb

3a0a4u U3 OAHHOMU, 8 MOM Yucie 0opamuule;

* UHMEPNPEMUPOBAMb BbIYUCTUMENbHBLE PE3YIbMANbL 6
3a0aue, UCCie008amsb NOJYUEHHOE peuleHue 3a0ayu,;

* QHAU3UPOBAMb BCEBO3MOIICHBLE CUMYAYUU B3AUMHOZO

pacnonodxcenuss  08yxX 00beKMo8 U  UBMEHeHUe Ux

Xapakmepucmuk — npu  COBMECHHOM osudICeHulU

(ckopocmb, 8pems, paccmosiHue) npu peutenuu 3a0a4 Ha

ogudicenue 08yxX 00bEeKMO8 KAK 6 O0OHOM, MaxK U 8

NPOMUBONOJIONCHBIX HANPABILEHUSIX,

* UCCNIe008AMb BCEBOMOICHBIE CUMYAYULU NPU PEULCHUU

3a0ay Ha 08udiceHuUe No peKe, paccmMampuéams pasHble

cucmemvl omcyema,

* peuams pasHooopasHbvle 3a0auu «HA YACmuy,

* peuiams U 000CHOBbIBAMb C80€ peulerue 3a0ad (

8b10€IAAMb MAMEMAMUYECKYI0 OCHO8Y) HA HAXO0MCOeHUe

yacmu Hucia U Yucia no e20 yYacmu Ha OCHOBE

KOHKPEMHO20 CMbLCIA Opoou;

* 0CO3HABAMb U OOBACHAMb UOEHMUYHOCb 3a0aY
PA3HLIX MUNOB, CEA3bIEANOUUX MPU  GeAUYUHBL (HA
pabomy, Ha NOKYNKU, HA OBUdICEHUE), BbIOENSAMb MU
BEIUUUHBL U OMHOULEHUSL MENCOY HUMU, NPUMEHAMb UX
npu peuleHuu 3a0ay, KOHCMpyupoeams coOCmeeHHbvle
30044 YKA3AHHLIX MUNOG;

Hoeble
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* 81a0emb OCHOBHBIMU Memooamu peutenus 3a0ay Ha
cmecu, CNaasbl, KOHYeHmpayuu,

e pewiams 3a0auu  HA NPOYEHMvl, 6 MOM HUCIe,
CHLOJICHbIE  NPOYEHMbL ¢ 0O0CHOBAHUEM, UCNONb3Y5
pasHvle cnocoowl,

* pewams n02uyecKue 3a0a4u PasHbIMU Cnocooamu, 8
mom yucie, ¢ 08yMa O1OKamMu u ¢ mpems OI0KAMU
OAHHBIX C NOMOWBIO MAOIUY;

* pewams 3a0a4u N0 KOMOUHAMOPUKe U meopuu

8EPOSIMHOCMEN HA OCHOBE UCNONb306AHUSL U3VUEHHBIX

Memo008 u 000CHO8bIBAMb peuleHle;

* peuams HeCli0dCHble 3a0ayi O Mamemamuieckoll
cmamucmuxe;

* 0gnadems OCHOBHBIMU Memoodamu — peulenus
CIOJICEMHBIX 3a0auy: apugmemuueckuil,
aneebpaudeckutl, nepeboop 8apuanmos,

2ceomempuyeckull, epaguyeckull, HNPUMEHAMb UX 8
HOBbIX NO CPABHEHUIO C U3VYEHHBIMU CUMYAYUSIX.

B noeceomesnoti ocusHu U npu  usyyeHuu Opyeux
npeomemos:

* gblOeNAMb NPU PEUeHUU 300aY XapaKmepucmuKu
paccmampusaemoll 6 3adave Cumyayuu, OMmaudHvle om
peanbHblX (me, om KOMOPbIX aAOCMpPALUPOBAIUCD),
KOHCMPYUpPOBAms HOGble CUmyayuu ¢ Y4emom Mmux
Xapakxmepucmuk, 8 4acmHOCmU, NPU peuweHuu 3a0ay Ha
KOHYEeHmpayuu, y4umsléams ni0OMHOCMb GeUjecmad;
* pewams u KOHCMpPYUpo8amsv 3a0a4u Ha OCHO8e
PACCMOMPENUs PealbHbIX CUMYayuti, 6 KOMOPbLIX He
mpebyemcsi MOuHbIl BbIYUCTUMENbHBIU Pe3YIbman,
* pewiams 3a0ayu Ha 08UdCeHUe NO peKe, paccmampueas
PpasHvle cucmemvl Omciema.
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I'eomeTpuyeckue
buryps

* OnepupoBaTh Ha 0a30BOM ypOBHE MOHATHSIMHU
reOMEeTPHUECKUX HUTyp;

* [lonp30BaTbcsl  S3BIKOM ~ TEOMETPUHM  JUIA
OIUCAHUS TIPEIMETOB OKPYXKAIOLIET0 MHUpa U
UX B3aUMHOTO PACIIOJIOKEHHUS

* U3BJCKATh MH(OPMALUIO O TEOMETPUYCCKUX
¢urypax, NpeACTaBICHHYIO Ha YEpTEKax B
SIBHOM BUJIC;

* IPUMEHSITH JUTS PELICHUs 3a71a4

reOMETPUYCCKHUEC (axTshl, OIpeIeICHuS,

CBOMCTBa M MPU3HAKH (UTYP M UX DJICMEHTOB,

oTHomieHUst ¢uryp (paBeHCTBO, TOJ00HeE,

CHMMETPHH, TIOBOPOT, apaUICIIbHBIN TEPEHOC);

* pemIaTh 331294 Ha JJOKA3aTeIbCTBO, OIUPAsCh

Ha M3YYEHHbBIC CBOWCTBA (UI'Yp W OTHOLICHUH

MEXy HUMH ¥ TIPUMECHSIST M3YYCHHBIC METOJIbI

JI0Ka3aTeIIbCTB;

* pemIaTh HECIOKHbIE 3a/1a4H Ha IOCTPOCHUE,

IPUMEHSIS alITOPUTMBI IOCTPOCHHS;

* pemath NPOCTEUIINE MITAHUMETPUICCKUE

3aJ]a4M B IPOCTPAHCTBE;

* pemarb 3a7a4yu Ha HaXOXJICHHE
TeOMETPUYECKUX BEIMYMH M0 0o0pas3lam HiH
AITOPUTMaM.

B mnoBcenHEBHOM KW3HM M NpPU HU3YYEHUU
JPYTUX MPEIMETOB:

* UCIIOJIb30BaTh  CBOMCTBA  T'€OMETPUYECKUX
buryp nams  pemieHus — TUIOBBIX — 3ajad,
BO3HUKAKOIIMX B CUTyalMsX [OBCEIHEBHOMN
YKWA3HU, 3a1a4 MPAKTUYECKOTO COAEP KaHU.

* Onepuposame NOHAMUAMU 2EOMEMPULECKUX Pueyp;

* u3BNIEKAMD, UHmMepnpemuposams u
npeobpazoevieams UHGOPMAYUI0 O 2eoOMeMPULECKUX
Queypax, npedcmasieHHyI0 Ha YepmerHcax;

* NPUMEHSIMb 2eoMempuyecKkue Gaxmol 0/ peuleHus

3a0a4, 6 mMoM uyucie, HPEONONAAIOWUX HECKOTIbKO

Wazos peuteHusi;

* hopmynuposams 6 npocmeriuux CIyuasx c8OUCmMsa U
npusHaKu Queyp;

* 00KA3b16AMb 2eOMEMPUUECKUE YINBEPHCOCHUSL,

* grademsv CMAHOAPMHOU  Kiaccugukayuel NiOCKUX
Queyp (mpey2onbHUKO8 U YembIPeX)201bHUKOS).

B noeceomeenoti ocusHu u  npu  usyyeHuu Opyeux

npeomemos:

* UCNONIL306AMb CEOUCMBA 20MEMPUUECKUX (ucyp O
pewenus 3a0a4 nPaKmu4ecKo20 xapakmepa u 3a0a4 u3
CMEJHCHBIX OUCYUNIUH.
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I'eomeTpuueckue
MIOCTPOEHUSA

* U300paxxaTth reomeTpuueckue (QGuUrypsl 1o
TEKCTOBOMY M CHUMBOJIEHOMY OITMCAHUIO;

* cBOOOHO ONepUpOBaTh YEPTEIKHBIMU
MHCTPYMEHTAMH B HECIIOKHBIX CIIyqasX,

* GLINOIHAMb NOCMPOEHUSL MPEY2OIbHUKOS, NPUMEHAMb
omoenvbHble  Memoobl  NOCMPOEHUL  YUpKyiem U
JUHEUKOU U NpPOoBOOUMb npocmeuuiue UCcie008aHUs
yucna peuleHut,

* u300pasicams Munosvie niocKue Gueypsl u 0dvemHble
mena ¢ HNOMOWDBIO NPOCMEUWUX — KOMNbIOMEPHBIX
UHCIPYMEHMO8.

B noeceomesnoti ocusHu u  npu  usyyeHuu Opyeux
npeomemos:

* GbINOJIHAMb NPOCMeliuUe NOCMPOeHUs HA MeCMHOCU,
He0OX00uUMble 8 PeanlbHOU JCUZHU,

* OYyeHuUsamb pasmepol PeanbHbxX 00beKmos
OKpYJicaioujeco mupa.

OrHOLIEHUS

* OnepupoBaTh Ha 6a30BOM YpOBHE MOHITUAMHU:
paBeHCTBO QUTYp, paBHBIE (PUTYPHI, PABEHCTBO
TPEYTrOJIbHUKOB, MNapajjIeIbHOCTh  MPSMBIX,
NEPIEHAUKYISIPHOCTh TPSAMBIX, YTIBl MEXIY
OpSMBIMM,  TEPHEHIUKYJISAP,  HAKJIOHHAf,
TIPOCKITHSL.

B mnoBcenHEBHOW KW3HM W IIPU H3YyYEHUH

JPYTUX MPEIMETOB:

® UCIIOJIb30BAaThb  OTHOIICHHA  JId  PCIICHHA
HpOCTGfII.HHX 3aJga4, BOSBHUKAIINX B peanLHoﬁ
KHU3HU.

» Onepuposams — NOHAMUAMU:  pABEHCMEO  pueyp,
pasHvle  Queypvl,  PABEHCMBO  MPEY2OIbHUKOS,
napanieibHoCmy — NPAMbIX,  NePReHOUKVISAPHOCHb
NPAMBIX, Yeabl MeHCOy NpAMbIMU, NePReHOUKVIAD,
HAKIOHHAS, NpoeKyus, noooodue ¢ueyp, nooobHvie
Guzypwvi, n000OHBLE MPeEY2OIbHUKU,

* npumensamo  meopemy Dareca u  meopemy 0
NPONOPYUOHATLHBIX OMPE3KAX NPU PeuleHuy 3a0ay;

* Xapaxkmepuzo8amv 63AUMHOE PACHOJIONCEHUE NPAMOT
U OKPYIACHOCMU, O8YX OKPYHCHOCMELL.

B noeceomegnoti ocusHu U npu  uyyeHuu Opyeux
npeomemos:

* UCNONBL308AMb  OMHOWEHUsL OISl peuleHusi  3a0ay,
BOZHUKAIOWUX 6 peanvbhou ocusHu. Hsmepenus u
BbIYUCTIEHUS

* Onepuposams npedcmagienusmu o Oaune, nIowaou,
obveme rkak eerununamu. Ilpumensmo  meopemy
Iughazopa, gopmynst nrowaou, odbvema npu peuwieHuu
MHO20WA208bIX 340ay, 8 KOMOPbIX He 6ce OAaHHble
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npeocmaeienvl  518HO, A  mMpebylom  8blYUCIEHU,
onepuposeamv 6Ooliee WUPOKUM KOTULECBOM HOopMYTL
ONUHbL, niowaou, obvema, BbIUUCTAMb
Xapaxmepucmuxu Komournayuii gpueyp (oxkpysicnocmeui u
MHO20V20NIbHUKOB) ~ BbIYUCTAMb  PACCMOAHUSL  MEHCOY
Queypamu, npUMeHsImb mpucoHoMempuiecKue
Gopmynel 015 8bIMUCTEHUL 8 DONee CILOJUCHLIX CAVYASX,
npoBOOUMb BbLIYUCTIEHUSI HA OCHOBE PABHOBEIUKOCMU U

pasHococmaeleHHocmu,
'npoeodumb npocmsle  6blYUC/IEHUSL HA 00veMHbIX
menax,

* hopmyruposame  3a0ayu  Ha  GbIYUCIEHUE  OJIUH,
niowaoeil u 00beMo8 U peulams Uux.

B nosceonesnoti  orcuznu  u  npu  usyuenuu Opyeux
npeomemos:
* IPOBOOUMD BLIYUCTICHUS. HA MECIHOCIU,

® NPUMEHAMDb (pOpMy]lbl npu 6bl4UCIEHUAX 68 CMEINCHbIX

VueOHbIX npeomemasx, 8 OKpyrcaroujeti

OeticmeumenbHOCmu.
N3mepenus u * BEIMONHATE W3MEpeHue [UIMH, PACCTOSHHIA, * Onepuposamu NOHsMuUeMm OBUIICEHUSI u

BBIYUCIICHHSI BEJIMYMH YTJIOB, C IMOMOIIBIO HWHCTPYMEHTOB | NpeoOpazosanus

JUIsL U3MEPEHUH IJIUH U YTJIOB; nooobdus, 6rao0emsv npuemamu NoCmpoeHus guayp c
'eomerpudeckue * IPUMEHATL (POPMYIILI IEPUMETPA, TUIOMIANAU H UCNONb306aHUEeM — OBUDICEHUL U NpeobpaszoeaHul
o0beMa, TUIOMIAM TIOBEPXHOCTH OTHAEIHHBIX nooobus, NpuMeHsmsb NOJYYeHHble 3HAHUL U ONblm
npeoGpasoBanms MHOTOTPAHHHKOB TMpPU BBIYMCICHUSIX, KOTJA NOCMPOEHULl 8 CMENCHbIX NpeoMemax U 6 peanlbHbIX

BCE JAHHBIE UMEIOTCSI B YCIIOBUU;

* npuMeHsATh Teopemy Iludaropa, 6azossie
TPUTOHOMETPUUECKHE COOTHOILIEHUS IE:
BBIUMCJICHUS JUIMH, PAcCTOSHUM, IJolmaaed B
IPOCTEHIINX CITydasx.

B 1moBcenTHEBHONW JKW3HM W TNPH H3YYEHUH

CUMYAYUSX OKPYIHCAIOUe2o Mupa;

* cmpoums ueypy, no0oOHYI0 OAHHOU, NOAL308AMbCS
ceolicmeamu  nooodus 01 0OOCHOBAHUS CBOUCME
ueyp;

* NPUMEHAMb  CBOUCMBA  OBUICEHULl Ol NPOBEOeHUs.
npocmenuux 000CHOBAHUL CBOUCME uzyp.
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JIPYTUX IPEIMETOB:

* BBIYHUCIIATD PACCTOSIHUS Ha MECTHOCTH B
CTaHJApPTHBIX  CUTyaluusxX, IUIOIIAJUM B
MPOCTEUIINX CIy4asx, IPUMEHATh (HOpMyIbl B
IIPOCTEHIINX CUTyallUsAX B IIOBCEIHEBHOMU
*Ku3HU. ['eomeTpruueckue ocTpoeHus

* H300paxars TUIOBBIE IJIOCKHE (QUIYpBI H
(GUrypsl B IpOCTPAHCTBE OT PYKU U C TIOMOIIBIO
MHCTPYMEHTOB.

* BBIIIOJIHATh ~ NPOCTEMIIME IIOCTPOCHMS  Ha
MECTHOCTH, HEOOXOJUMBbIE B PEAIbHOM JKU3HU.
* Crpouth (Qurypy, CHUMMETPUYHYIO TaHHOH
(burype OTHOCUTEIBHO OCU M TOUKH.
B noBcenHeBHOM KWU3HM U IIpU  HU3YyYEHUH
JIPYTHUX IIPEIMETOB:
* pacro3HaBaTh JABM)KEHHUE 00BEKTOB B OKPYKAIOILEM
MHpE;

* pacro3HaBaTh CHUMMETPUYHBIE (QUIYypHl B
OKPY’KaIOIlEeM MUDE.

B noeceomesnou owcusnu u  npu  uzyuenuu Opyeux
npeomemos:

* IPUMEHSMb  CBOUCMBA  OBUJCEHUNl U  NPUMEHAMb
nooobue 0Jisi NOCMPOEHUU U BbIYUCTICHUTL

Bexkropsl
KOOPJIHMHATHI
IIJIOCKOCTH

Ha

* OnepupoBath Ha 6a30BOM YpOBHE MOHATUAMU
BEKTOpP, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpPA Ha YHUCII0, KOOPAMHATHI Ha MIIOCKOCTH;

* BeruncasTs JUIHy oTpe3ka o KOOpAuHaTaM

€ro KOHIIOB, BBIYMCIISATh KOOPAUHATHI CEPEIUHBI

OTpe3Ka;

* OIPENENSITh NPUOIHKEHHO KOOPAUHATHI TOUKU
Mo ee M300paXeHUI0 Ha KOOPAMHATHOMN
IUIOCKOCTH.

B moBcenHeBHOW JKM3HM M TPH  HU3YYEHHH

* Onepuposams NOHAMUSAMU BEKMOP, CYMMA, PA3ZHOCHb
BEKMOPOB, NPOU3BEOCHUEe BEKMOPA HA YUCLO, Y20l
MedcOy — B8eKMOpamu,  CKAIAPHOe  Npoussedenue
BEKMOPO8, KOOPOUHAMbL HA NJIOCKOCMU, KOOPOUHAMbL
sexmopa,

* 8bINOIHAMYb OeLCMBUsI HAO 8eKMOpaAMU (CllodceHUe,

BbIMUMAHUE, YMHOJCEHUe HA  YUCIO0),  GbIUUCTISAMb

CKasipHoe npouseederue, onpeoeisims 8 NPOoCMeuuux

CAYYAsIX V2Ol — MedcOy — 8eKmMOopamu,  8bINOJHAMb

PAasznodicenue 8eKmopa Ha COCMAsiawuue, NPUMeHsms

NOJYYeHHble 3HAHUS 68 (hu3sUKe, NOIb308AMbCS POPMYIOU
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JIPYTUX IPEIMETOB:

¢ UCIIOJIB30BAaTh BCKTOPbI JIIA peIICHUA
HpOCTCfII.HHX 3aaa4 Ha OoIpEaAcCICHUE CKOPOCTHU
OTHOCHUTCIBHOI'O ABHXKCHUA.

BLIYUCTICHUSL ~ PACCMOAHUA ~ Medcdy — MOuYKamMu  No
U3BECMHBIM KOOPOUHAMAM, UCNONb308AMb YPAGHEHUs
Queyp ons pewenus 3a0au;

* NPUMEHSMb BEKMOPbL U KOOPOUHAMbL O/l PeuleHUs:
2eoMempuyecKux 3a0ay Ha 8blyucieHue OIuH, Y2i08.

B noeceomeenoti ocusHu u  npu  usyyeHuu Opyeux
npeomemos:

* UCNONIL306AMb NOHAMUS 6EKMOPOS8 U KOOPOUHAM 05
pewenus 3a0aw no ¢usuke, eceocpaduu u Opyeum
VUeOHbIM NPpeOMeman.

HcTopus * OnuceiBaTh OTJEJIbHbIE BBIIAIOIINECS * Xapaxmepuzoeamv 6K1a0 8bLOAIOWUXCS
MaTeMaTUKu pe3yJIbTaThl, IOIYYCHHBIE B XOAE DPa3BUTHUAL MamemMamuxko8 6 paszeumue MaAmemMamuKy U UHbIX
MaTEMaTHKHU KaK HAyKU; HayuHvlx obracmeti;
* 3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUI U * NOHUMAMb Polb Mamemamuxu 6 pazeumuu Poccuu.
UX aBTOPOB, B CBSA3M C OTEYECTBEHHOM U
BCEMHUPHOM UCTOPHUEH;
* IOHUMaTb pOJIb MaTeMAaTUKM B Pa3BUTUU
Poccun.
MeTtoibl * BeiOupars noaxoAsmuid M3y4eHHBIH METOJ * Ucnonv3ys  usyuennvle  Memooul, npoeooums
MaTE€MaTHKH JUTS peuieHus U3YYEHHBIX TUIIOB 00KA3amenbCmeo, blNOIHAMb ONPOBEPIAHCEHUE;

MAaTEMAaTHUYCCKUX 3aJa4,
® HpI/IBO,Z[I/ITB IMPUMEPLI MATEMATUYCCKUX

3aKOHOMEPHOCTEH B OKpY’Karomen
JCWCTBUTEIILHOCTH " MIPOU3BEICHUSIX
MICKYCCTBA.

* gbIOUPAMb U3YUEHHbIe MemOoObl U UX KOMOUHAYUU O
PeUeHUs: MamemMamuyeckux 3a0au;

* UCNONL308AMb  MamemMamuyeckue — 3HAMUs O
ONUCAHUsL ~ 3AKOHOMEpPHOCmell 6  OKpydcalouell
OeticmeumenbHOCMuU U NPOU3BEOEeHUAX UCKYCCMBA,

* NpUMeHAMb npocmeluiue npocpammHule cpeocmea u

INEKMPOHHO-KOMMYHUKAYUOHHBLE cucmemvl npu

PpeueHuy Mamemamuyeckux 3a0ay.
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COJEPXAHUE KYPCA

CopepxkaHue KypcoB MaTeMaTHKU 5-6 KIIAcCOB, alreOpbl U TeoMeTpuu 7-9 kiaccoB 0O0bEIUHEHO KaK MCTOPUUYECKH
CJIOKUBIIMECS JIMHUU (YUCIOBas, anredpanyeckas, reoMeTpuieckas, QyHKIMOHAIbHAS U Jp.), TaK U B OTHOCUTEIHHO
HOBBIE (CTOXacTHUYECKasl JIMHUS, «peanbHas maremaThka»). OTIeNbHO MpPEACTaBIICHbI JIMHUSA CIOKETHBIX 3aj1ad,
UCTOPUYECKAS JIMHUSI.

J1eMeHTbI TCOPUHA MHOKECTB M MAaTEMATHYECKOH JIOTUKHU

Cornacio ®I'OC ocHoBHOTO 0011€T0 00pa3oBaHUsI B KypC MaTEeMaTUKH BBeACH pasfen «Jlormka», KOTOpBIA He
IpeanosjaraeT JOMOJHUTEIBHBIX YacOB Ha M3YYEHHM M BCTPAMBAETCS B PaA3JIMYHBIE TEMbl KYpPCOB MAaTEMaTUKH H
UH()OPMATUKHU U TIPEABAPSIETCS] O3HAKOMIICHHEM C 3JIEMEHTaMU TEOPUH MHOYKECTB.

MHo:kecTBa U OTHOIIEHHUS] MEKIAY HUMH

MHOJ/C@CWl@O, xapaxknmepucmudeckoe CBOUCMBO MHOIHCeECMBA, I1EMEHNT MHOIMCECMEBU, NYCMOE, KOHEYHOE, beckoneurnoe
MHOIHCECNBO. HOI[MHO)K@CTBO. OTtHo1ieHne MMPUHAIJIC)KHOCTHU, BKIIIOUCHMA, PAaBCHCTBA. DJIeMEHTHI MHOZKECTBA, CIIOCOOBI
3aJlaHrs MHOKECTB, pacnozHaearnue NOOMHOINCECME U DIIEMEHMOB NOOMHONCECNE C UCNOIb308AHUECM Kpyzo6 Qﬁﬂepa.

Onepanum HAI MHOKECTBAMU

[lepeceuenne wu oOBeMHEHUE MHOXECTB. PazHocmb MHOCECm8, 00NONIHeHUe MHOICeCMEd.
Humepnpemayus onepayuii Ha0 MHOMCECMBAMU C NOMOUWBIO KpY2o8 Jiliepa.

JJIeMEHThI JIOTUKH

Onpenenenue. YTBepxkaeHusA. AKCUOMBI U TeopeMbl. JlokazaTenbcTBO. [[oka3aTenbCcTBO OT MPOTHUBHOTO. Teopema,
oOpatHas ganHoi. [Ipumep u KOHTpIIpUMED.

Bricka3bpIiBaHusa
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VCTHHHOCTD M JIOKHOCTBH BBICKa3bIBaHUS. CroowcHble U npocmole 6blCKA3bIBAHUAL. Onepauuu HAO B8bICKA3LIBAHUIMU C
UCNoOb306AHUEM JI0CUHUECKUX CBA30K. U, UTTU, HE. Ycnosnule evickazvisanus (MMI’IJZMKCZL;MM).

Yuciaa
PanyonajanHble unciia

MHOXECTBO parMOHAIBHBIX Yncell. CpaBHEHHWE pAlMOHATBHBIX 4YHucen. JISHCTBUSA ¢ palMOHAIBLHBIMH YHCIIAMU.
lIpeocmasnenue payuoHanbHo20 YuCia 0ecimudHol OpoodvIo.

HppaunoHaiabHbie Yucia

[lonsiTue MppanrMoHaNbHOrO uWcia. Pacmo3naBaHue uppanMoHadbHBIX yucen. [IpuMepsl nokazaTtenbCcTB B airedpe.
HNppaunonanpbHOCTh 4KClA V2. [Ipumenenue B reomerpuun. CpasneHue uppayuoHaibhvlx uucenr. MHodcecmeo
0eucmeumenbHblxX Yucell.

To:xknecTBeHHbIE IPe0OpPa30OBaAHMSA.
YuciioBble 1 0yKBEHHbIE BBIPAKEHUSA
BripaxkeHnue ¢ nepemeHHOM. 3HaueHue BoipakeHus. [loacTaHOBKa BBIpAaXKEHN BMECTO IEPEMEHHBIX.
Lleabie BoIpakeHust

Crenenb C HaTypaJbHBIM TIOKa3aTeleM W ee cBoiicTBa. [IpeoOpa3oBaHusi BBIPAXKEHHM, COJEPKAIIUX CTEICHHU C
HaTypaJbHBIM MOKa3aTeJIeM.

OnHowieH, MHOTOWIEH. [[elicTBUSA ¢ OJHOUJIEHAMH U MHOTOYJIEHAMHU (CI0KEHUE, BBIYMTAHUE, YMHOKEHUE). DOpMYIIbI
COKpAIIEHHOTO0 YMHOXEHUS: Pa3HOCTh KBaJpaTOB, KBAJApaT CyMMbl U pa3HOCTH. Pa3nokeHrne MHOTOWIEHA Ha MHOXXHUTEIM:
BBIHECEHHE OOIIET0 MHOXKHTEIS 32 CKOOKH, epynnuposKad, npumMeHeHue opmyn coOKpaujeHHo2o ymHoxcenus. Keaopammwiii
MpexujieH, pa3noHceHue KeaopamHo2o mpexuieHa Ha MHOXCUMEU.
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J{po0HO-panuOHAIbHbIE BHIPAKEHUS

Crenens ¢ nensiM mokazateneM. [IpeoOpa3oBanue IpoOHO-TMHEHHBIX BBIPAKECHMIA: CIIOKEHHE, YMHOXKEHUE, JeTICHHE.
Aneebpauueckas Opobv. Jlonycmumvie 3HAYeHUs NEPEMEHHbIX 6 OpPOOHO-payUOHANbHLIX 6bipadiceHusx. CokpaweHue

aneebpauyeckux opooeil. Ilpusedenue ancebpauueckux opobell k obwemy sHamenamenro. /leticmeus ¢ aneebpauyeckumu
OpooAMU. ClIOJCeHUe, blUUmMAanUe, YMHOJCeHUe, OeleHUe, 8036e0eHUe 8 CIENeHtb.

IIpeobpazosanue gvipasicenull, cooeprHcaujux 3HaxK MoOyIs.

KBagpaTHbie KopHHI

Apupmernueckuil KBaapaTHblii KopeHb. [IpeoOpa3oBaHue BhIpaXKEHUM, COAEPKAIIMX KBAIpaTHbIE KOPHU: YMHOXEHUE,
JieJIeHUE, BBIHECEHUE MHOXKUTENS U3-T10]1 3HAKA KOPHSI, BHECeHUe MHONCUMENs OO 3HAK KOPHSL.

YI)aBHeHI/lH H HEPABCHCTBA

YucnoBoe PaBCHCTBO. CBoiicTBa YHCIIOBBIX PaBCHCTB. PaBeHcTBO C HepeMeHHOﬁ.

[TonsiTe ypaBHEHWs W KOpHS ypaBHEHUS. [Ipedcmasienue o pasnocunvHocmu ypashenui. Obnacms onpedenenus
ypasHeHust (001acmsb OONYCMUMbBIX 3HAYEHUL NEPEMEHHOLL).

JIuHeiiHOe ypaBHeHME U €TI0 KOPHHU

Pemenne nuHelWHbIX ypaBHEHWH. JluneuHnoe ypaeuenue ¢ napamempom. Konuuecmeo Kopuel TUHEUHO20 YPABHEHUL.
Pewenue nuneiinvix ypasnenuii ¢ napamempom.

KBagpaTHoe ypaBHeHMe U €r0 KOPHU

KBanparneie ypaBHenus. HemoisiHble KBaapaTHble ypaBHEHUsA. JIMCKpMMHMHAHT KBAaApaTHOro ypaBHeHus. Dopmyia
KOpHEW KBaJpaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpammas meopeme Buema. Pewenue keadpamuuvix
VPABHEeHUll: UCHONb308aHUe QOPMYIbl Ol HAXONHCOEHUsl KOpHell, 2pauueckuil Memoo peueHus, pasilodceHue Ha

23



MHOJCUmenu, noooop KopHeu ¢ ucnoiv3osanuem meopemvl Buema. Konuuecmgo kopueu K8aOpammo2o YpasHeHus 6
3aeucumocmu om e20 ouckpumunanma. buxkeaopammuvie ypaeuenus. Ypasnenus, ceooumvie K TUHEUHbIM U K8AOPAMHBIM.
Ksaopamnuvle ypasnenus ¢ napamempom.

JIpoOHO-panioHa/IbHbIE YPABHEHUSA

Pemienne npocTedmux qpoOHO-IMHEHHBIX YpaBHEHUN. PeuteHue OpoOHO-payuoHaibHblX ypasHeHut. Memoowvl peuierus
VPaHeHUli. Memoobl PABHOCUNbHBIX NPeobpa306aHuti, Memoo 3AMeHbl NePeMeHHOU, 2paguueckuil  Memoo.
HUcnonvzosanue ceoticms ¢hynkyuii npu pewenuu ypasuenui. Ilpocmetiviue uppayuoHaivhvie ypasHeHus. YpasHeuus 6
Yenvlx YUcuax.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ OByMsl nepeMeHHbIMU. JIMHEWHOe ypaBHEHHE C JBYMsI NEpeMEHHbIMU. [Ipamas xax epaguueckas
uUHmMepnpemayusl IUHEUHO20 YPAGHEHUsL C 08YMsl NepeMeHHbIMU.

[lonaTtne cucremsl ypaBHEHUU. PemeHne cucteMbl ypaBHEHUH. MeETONBI pELICHHS CHCTEM JIMHEWHBIX YPAaBHEHUU C
JBYMsI IEPEMEHHBIMU: rpapUuecKuil METO, METOJ CIOXKEHHs, METO/ MOACTaHOBKU. CHCTEMBI JIMHEWHBIX YPABHEHUH C
I1apaMeTPOM.

HepasencrBa

Uucnoseie HepaBeHcTBa. CBOKCTBA YMCIOBBIX HEpPAaBEHCTB. lIpoBepka crpaBemIMBOCTM HEPABEHCTB NPHU 3aJaHHBIX
3HaUYCHUAX NepeMeHHbIX. HepaBeHcTBO ¢ mnepemeHHoil. Ctporue W HecTporue HepaBeHcTBa. (OO0nacTb omnpeneseHus
HEpaBeHCTBA (00J1ACTh JOIMMYCTUMBIX 3HAUEHHUI nmepeMeHHOM).Penenue TMHeHbIX HepaBeHCTB. KBajpaTHoe HEPABEHCTBO U
ero peueHus. PernieHuve KBaJpaTHBIX HEPABEHCTB: MCIHOJIb30BAaHUE CBOWCTB M rpaduka KBaApaTHUYHON (PYHKIIMH, METOA
MHTEPBAJIOB. 3alUCh PELIEHUsI KBaJIPAaTHOTO HEPAaBEHCTBA. PelieHue 1enbix u ApoOHO-PAllMOHATIBHBIX HEPABEHCTB METOI0M
MHTEPBAJIOB.

CucremMbl HEpABEHCTB
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CucremMbl HEpaBEHCTB C OJHOM IepeMeHHOH. PelieHue cucTeM HEpPaBEHCTB C OAHOW NEPEMEHHOW: JIMHEHHBIX,
KBaJIpaTHBIX. V300paXkeHre perieHnsi CHCTEMbI HEPABEHCTB HA YHCIOBOM MPSIMOM. 3allKCh PEIICHUS] CHCTEMbI HEPABEHCTB.

DOyHKIUU

IMousiTe pyHKIUU

JlekapToBbI KOOPJIMHATHI HA MIOCKOCTH. POPMUPOBAHUE MPEICTABICHUN O METAIPEIMETHOM MOHITHUU «KOOPJIUHATHD.
CnocoObl 3amaHust (QYHKUMN: aHAIUTHYECKHM, Tpaduueckuil, Tabmmunblil. ['padpux ¢ynxuuu. Ilpumepsr dyHKIMIMA,
MOJIy4aeMbIX B MPOLIECCE MCCIIEIOBAHUS PA3IUYHBIX PEAbHBIX MPOIECCOB U PELICHUsS 3a/1ad. 3HaueHUue (QyHKUHUU B TOUKE.
CpoiictBa (QyHKUUMil: o001acTb ONPENENICHHS, MHOXKECTBO 3HAUYEHWUH, HYJIH, I[POMEXKYTKHM 3HAKOIOCTOSHCTBA,
YETHOCTh/HEUETHOCTb, MPOMEKYTKM BO3pacTaHUsl W yObIBaHHUS, HauOoJbllee M HauMeEHbllee 3HaueHus. lccinempoBaHue
¢bysukun no ee rpaduky. [Ipencrasnenue 06 acumnrorax. HenpepsiBHOCTh pyHKIIMU. KycouHO 3aanHble QyHKINU.

JIuneiitnas pyHKums

CpoiictBa u rpaduk nuHeHHOW GyHKUMU. YTIOBOM Kod(duiueHnt mpsmoil. Pacmonoxenue rpaduka TUHEHHOM
(GyHKIMHM B 3aBUCUMOCTH OT €€ YrjioBoro kosdd@uimenta u cBodbogHoro uieHa. Haxoxaenue kodpPuuueHToB TUHEHHON
(GyHKUMH 1O 33JaHHBIM YCJIOBHSIM: IMPOXOXKJIEHUE NPSIMOM yepe3 JBE TOYKU C 3aJaHHBIMU KOOpAMHATaAMH, MPOXOXKIACHHUE
MPSMOU Yepe3 JaHHYIO TOUKY U MMAPAJIIENbHON JAHHOU HPSIMOM.

KBagparuuynas ¢pyHkumus

CaoiicTtBa u rpaduk kBagpatuuHoil ¢yHKIMu (mapadoina). [loctpoenue rpaduika kBagpaTuuyHON (QYHKIIMHA MO TOYKAM.
Haxoxnenue Hyned KBaapaTWIHOW (DYHKIIMM, MHOXECTBAa 3HAYEHUH, MPOMEKYTKOB 3HAKOIOCTOSIHCTBA, MPOMEKYTKOB
MOHOTOHHOCTH.

OO0paTHasi NPONOPUMOHAIBHOCTH
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CroiictBa ¢pynkimu y=K/X.I'umepboura.

Oynkiun Buxa GyHKOHK Buga: Y = x°, Y = X °, y=VJx, y = | X |. IIpeobpasosannus rpaduxa byskmuu y=F(x) mis

noctpoenus rpadukoB Gyukuui y=F(x)+m; y=F(x+m)
IMoc/ien0BaTEILHOCTH U MPOTPECCHH

YucnoBas mociaeAoBaTebHOCTh. [IpuMepbl YMCIOBBIX MoOchefoBaTebHOCTEH. beckoHeuHble MMOCIe10BaTeNIbHOCTH.
Apudmernueckas nporpeccusi U ee cBoicTBa. ['eomerpuueckas nporpeccus. @opmysna o0IIero 4jaeHa U CYMMBbI N MEPBBIX
YJICHOB apu(METUUECKON U TEOMETPUIECKOM nmporpeccuid. Cxoasimascsi reoMeTpruueckasi Iporpeccus.

Pemienne TeKCTOBBIX 32124
3amauu Ha Bce apupmMeTHYECKHE NeHCTBUSA
Pemenuie TeKCTOBBIX 3a71a4 apupMeTHUECKUM criocoOoM. Mcnionb3oBanue Tabiuil, CXeM, YepTexKel, APyTux CpeCTB
IIPEJICTABICHUS JAHHBIX [IPU PELICHUU 3a0aYU.
3axayu Ha ABUKeHHE, Pa00Ty M MOKYIKH
AHanu3 BO3MOKHBIX CUTyal[dil B3aMMHOT'O PacoOJIOKEHUSI OOBEKTOB MPHU MX ABMXKEHUH, COOTHOIIEHHSI 00bEMOB
BBITNOJIHAEMBIX pabOT IpU COBMECTHOM paboTe.
Pemienne 3a1a4 Ha HAXO0KACHHUE YACTH YUCJIA M YHCJIA 110 €ro YacTH.
Pemenue 3apa4 Ha MpoueHTHI M A0JM. [IpruMeHeHne nponopuuy Npyu pereHny 3a1ay.
Jlornyeckue 3agaumn
Pemenue normueckux 3agad. Pernenne J0oruueckux 3ajad ¢ IOMOIIbIO rpados, TabauL.
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OcHOBHBIE METO/IbI PellleHNsl TEKCTOBBIX 3a/1a4: apu(METHUCCKUI, anreOpandeckuid, mepedop BapruaHTOB.

[TepBuuHBIC PEACTABICHUS O IPYTUX METOJAX PEIICHUS 3a/1a4 (TeOMETPHIECKUE U rpadUIeCKue METOIbI).
CraTrucTtuka v Teopusi BepOSITHOCTEM

CraTucTHKa

TabnuuHoe W rpaduueckoe MpEeACTaBICHUE JTAHHBIX, CTOJMOYAThIE M KPYTrOBbIE AMArpamMmbl, rpaduku, MPUMEHEHUE
auarpamMm U rpaduKoB 7S OMMCAHUA 3aBUCUMOCTEN peaNbHBIX BEIUMYUH, U3BICUCHHE HHPOPMAIIMH U3 TaOJIUIl, JUarpamMmm u
rpadukoB. OrmnucaTenbHble CTATUCTHUYECKHE IIOKa3aTeNld YHCIOBBIX HAOOpOB: cpeaHee apu(MeTHdyeckoe, MeauaHa,
HauOoJIbIlIee ¥ HAMMEHBIIIEe 3HaUeHUsA. Mepbl paccerBaHUs: pa3Max, TUCIEPCHUS U CTAaHIAPTHOE OTKIIOHCHHE.

CiyvaiiHass U3MEHYMBOCTh. VI3MEHUMBOCTh NpH H3MepeHusX. Pemaronue mpaBuia. 3aKOHOMEPHOCTH B M3MEHUYMBBIX
BenmuuHax. Ciy4ailHble COOBITHS.

Ciayuaiinble ONbITHI (SKCIEPUMEHTHI), AJIEMEHTApPHBIC ClydaliHble COOBITHSA(MCXO/1bI).BEepOsSTHOCTH 3JI€MEHTAPHBIX
coObITuil. COOBITUSL B CIydalHbIX 3KCHEPUMEHTaX M OJaronpusATCTBYIOLIME 3IIEMEHTapHble coObITHS. BeposTHOCTH
CIy4ailHbIX COOBITHI. ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITUSMU. Kilaccuueckrue BEpOSITHOCTHBIE OMBITHI C
MCII0JIb30BaHUEM MOHET, KyOukoB. [IpeacTaBienue coObITUI ¢ TOMOILIBIO AuarpaMMm Ounepa. [IpoTruBononoxHbeie coObITHS,
oObequHeHue u nepecedeHue coObITHil. IlpaBuno cnoxenuss BeposTtHocTed. Crydaiinblii BbIOOp. [lpencraBnenue
JKCIIEpUMEHTa B BHUAE JepeBa. HeszaBucumbie COOBITHS. YMHOXEHHUE BEPOSITHOCTEH HE3aBUCHUMBIX COOBITHM.
[TocnenoBarenbHble HE3aBUCHMBIE UCTIBITaHUA. [IpeicTaBiaeHre 0 HE3aBUCUMBIX COOBITHUAX B )KU3HH.

JIEeMEHTbl KOMOUHATOPUKHU

[IpaBuno ymMHOXEHHUs, IEPECTAHOBKH, (pakTopuan yucia. CodeTaHuss U YUCIIO codeTaHuil. dopMyra 4uciia COUeTaHUM.
Tpeyronpuuk Ilackana. OnbITel ¢ OOJBIIMM YHUCJIOM PAaBHOBO3MOJKHBIX 3JIEMEHTAPHBIX COOBITUN. Bpruncnenue
BEPOSITHOCTEH B OMbBITAX C IPUMEHEHUEM KOMOMHATOpHBIX opmyi. Mcnbitanust bepnymiu. Yenex u Heygaua. BeposarHoctu
cOOBITHI B cepuM UCTIbITAHUN bepHyiu.

Cay4aiiHble BeJIMYMHBI
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3HAKOMCTBO CO CIly4alHbIMU BEJIMYMHAMH Ha MPUMEpPAaxX KOHEUHBIX AUCKPETHBIX CIydalHbIX BeJIMYuH. Pacnpenenenue
BeposiTHOCTe. MaTtemaTuueckoe oxxkujaanue. CBoMCTBa MaTeMaTH4yecKoro oxuaanus. [loHsaTre o 3akoHe OOJBIIMX YHCEI.
N3mepenne BeposTHOcTed. lIpumeHeHue 3akoHa OONBIIMX YHCENT B COLMOJIOTMH, CTPAXOBAaHWUHU, B 3/IPABOOXPAHEHUH,
oOecrieyeHnn 0€30aCHOCTH HACEJIEHUS B UPE3BbIYAIHBIX CUTYALIHSIX.

I'eomerpus
I'eomeTpuyeckue purypbl

['eomerpuueckas ¢urypa. @opMupoBaHue MPEACTABICHUN O METANpeIMETHOM MOHATHH «urypay. Touka, JuHuUS,
OTpE30K, MpsMasi, JIyd, JJOMaHasl, TNIOCKOCTh, YToJ, OMCCEKTpHca yria U €e CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbHUKH,
kpyr. OceBasi cummeTpusi reomeTpudeckux Guryp. LlenrpaabHas cuMMeETpusi TeEOMETPUIECKUX UTYD.

MHOroyrojibsHMKu

MHOroyronpHuK, €ro 3JIEMEHTBl M €ro CBOWCTBA. Pacno3HaBaHWE HEKOTOPBIX MHOI'OYT'OJIBHUKOB. BbIykible u
HEBBIITYKJIbIE MHOTOYTOJIbHUKU. [ [paBHIIbHBIE MHOTOYTOJIbHUKH.

Tpeyronsuuku. BeicoTa, Mmeauana, OMCCEKTpHUca, CPEIHsIS JTUHUS TPEyroyibHUKA. PaBHOOEIPEHHBIN TPEYyroJbHUK, €ro
CBOWCTBA W NPU3HAKU. PaBHOCTOPOHHUI TpeyrosibHUK. [IpAMOYroyibHBIN, OCTPOYTOJIbHBIA, TYHOYTOJIBHBIM TPEYTOJbHUKH.
Bneninue yriel TpeyronbHuka. HepaBeHCTBO TpeyroJibHHKA.

Yersipexyronpuuku. [lapamienorpamm, poMO, NpsSIMOYTOJIBHUK, KBaApaT, Tparenus, paBHOOEIpEHHAs Tpareius.
CBoiicTBa ¥ MPU3HAKYK TapaJlieiorpaMma, pomoa, MpsiMOyroJIbHUKA, KBaipaTa.

OKpy:KHOCTB, KPYT

Opr}KHOCTB, Kpyr, HUX OJ3JICMCHTbI H CBOI\/’ICTBa; HCHTPAJBHBIC W BIIHMCAHHBLIC YTJIBI. KacartenpHas u CCKyIIas K
OKPY>XHOCTH, UX CBOMCTBa. BycaHnHbie U ONMCAaHHBIC OKPYXHOCTH IJIs1 TPCYT'OJIbHUKOB, YCTBIPCXYTOJIbHUKOB, IIPAaBHUJIbLHBIX
MHOT'OYT'OJIbHUKOB.
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I'eomerpuyeckue ¢purypsol B npocTpaHcTBe (00bEMHbIE TEJIA)

MHOrorpaHHMK M €ro 3JeMEHTbl. Ha3BaHus MHOTOIPaHHUKOB C pPa3HbIM IIOJOKEHUEM M KOJIMYECTBOM T'PaHEU.
[lepBuuHbIe mpeAcTaBICHUS O NMUpaMUe, NMapajlenenuneae, npusme, chepe, mape, MUWIKHAPE, KOHYCE, UX DJIEMEHTaX H
IIPOCTENIINX CBOMCTBAX.

OTHomeHnunst

PaBencTBO uryp
CBoOMCTBA paBHBIX TPEYTOJBHUKOB. I [pM3HAKK paBEHCTBA TPEYTOJIBHUKOB.
I[Hapa/uie1bHOCTh NPSAMBIX
[Ipu3HaKu U CBOMCTBA MapaJuIeNIbHBIX NPAMBIX. AKcnoma napayiesnbHoctd EBkinna. Teopema @aneca.
IlepnenaukyasipHblie NpsaMble
[Ipsamoii yrot. [lepnienaukyisip k npssmon. Hakinonnas, npoekuus. CepeIMHHBIN NEPHIEHAUKYIAP K OTPE3KY.
CBOMCTBA U IPU3HAKU NEPIEHAUKYIIPHOCTH.
ITonodue
[IponopimonaneHbie 0Tpe3ku, nogodue guryp. [logoOubie TpeyronpHuKkU. [Ipu3Haku moaoous.
B3aumHoe pacnoJio:keHre NPAMON M OKPY’KHOCTH, JBYX OKPYKHOCTEH.

HN3mepenust M BIYMCICHUSA
BeanunHbl

[Tonstue Benuuunsl. [Inuna. M3mepenne bl Enunnnel n3mepenus 1iMHbl. Bennunna yria. ['pagycHas mepa yria.
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[TonsiTre o MoK MIOCKON (UTYpPHI U ee cBoMcTBaX. V3mepenue minomazaei. EAnHuIb usMepenus miomau.
[IpencraBnenne 06 oObemMe U €ro cBoiCTBaxX. M3mepenue oobema. EnuauIb usmMepeHust 00beMoB.
N3mepeHusi M BBIYUCICHUSA

NHCTpyMeHTBI 711 U3MEPEHUM W TOCTPOCHUM; U3MEPEHUE W BBIYMCICHUE YIJIOB, IJIMH (PAaCcCTOSHMI), MIIOMIAICH.
Tpuronomerpruueckue (QPyHKIIUM OCTPOTO yIjia B MPSIMOYTOJIBHOM TPEYrojbHUKE TpUTOHOMETpUuecKrue (PYHKIHUH TYIOTO
yriia. BelunclieHue 3J1EMEHTOB TPEYTOJILHUKOB C UCIIOJIb30BAHNEM TPUTOHOMETPUUECKUX COOTHOILICHUN. DOPMYIIbI TIOIIAAN
TPEyToJbHHKA, MapajijiejiorpaMMa U €ro YacTHBIX BUOB, ()OPMYJIbI JJIMHBI OKPYXKHOCTH M ILTOIIaAu kpyra. CpaBHEHHE U
BBIuKcaeHue miomaaeil. Teopema ITudaropa. Teopema curycoB. TeopeMa KOCUHYCOB.

Paccrosinus

Paccrosinue Mexay Toukamu. PaccTostHue OT TOUKM 10 psiMoid. Paccrosinne Mexay purypamu.
I'eomeTpu4ecKkue noCcTpoeHust

["'eomeTpryeckue NoCTpOEHUs AJIsl WILTIOCTPALIMK CBOMCTB Fr€OMETPUUECKUX (QUTYD.

NHCTpyMEHTBI Ui MOCTPOCHUM: LMPKYJb, JUHEWKA, YroJbHUK. lIpocTeniune mocTpoeHus: UUPKYJIEeM U JIMHEHKOM:
MOCTPOEHUE OMCCEKTPHUCHI yTiia, MEPICHINKYISIpa K MPSMOH, yIiia, paBHOTO JTAHHOMY.

[TocTpoeHune TpeyrojJbHUKOB MO0 TPEM CTOPOHAM, JIBYM CTOPOHAM U yIi1y MEKIy HUMH, CTOPOHE U ABYM MpHUJIEKAIIUM
K HeH yriaM. Jlenenue oTpe3ka B JaHHOM OTHOILIEHUH.
I'eomeTpuyeckue npeodpa3oBaHus
IIpeoOpa3zoBanus
[Tonsitue npeobpazoBanus. [Ipencrasienne o MeTanpeIMETHOM MOHATUH «HIpeoOpa3oBanuey. [logodue.

JABuKeHus1
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OceBast ¥ LEHTpaJIbHAsI CUMMETPHUsI, TOBOPOT U MapajuiesbHbIN nepeHoc. KoMOMHaum ABMKEHUM Ha TJIOCKOCTU U MX
CBOMCTBA.

BekTOpbl U KOOPAMHATHI HA MJIOCKOCTH
BexkTopsl

IlonsiTue BCKTOpPA, I[GﬁCTBI/ISI HaJl BCKTOpaMH, HCIIOJIB30BAHUC BCKTOPOB B (i)I/I?)I/IKC, Pa3JI0KCHHUC BCKTOpPA Ha
COCTABJAIOMUC, CKAJLAPHOC ITPOU3BCACHUC.

Koopaunarsl

OcHOBHBIC IOHATHSI, KOOPJAWHATHI BEKTOPA, PACCTOSTHUE MEX Ty Toukamu. KoopauHaThI cepeIMHbI OTpe3Ka.
VYpaBuenus uryp.

[IpumeHeHre BEKTOPOB M KOOPAUHAT JIJIsl PEIICHUS POCTEHIIINX T€OMETPUUYECKUX 3a71ay.

Hcmopusa mamemamuku

Bosnuxnosenue mamemamuxu kax HAYKU, smanvl ee pa3eumusl. OcHosHble pa30erbz mamemamuKxu. Bblc)aiou;uec;z
mMamemamuxy u ux 6Kaiao 6 paseumue HayKu.

beckoneunocmv muoocecmeéa npocmeix uucen. Hucna u onunvl ompeskos. Payuonanvnvie uucna. [lompebrnocms 6
uppayuonanvrulx yuciaax. Illkona Ilughacopa. 3apooicoenue ancebpwvr 6 neopax apupmemuxu. An-Xopezmu. Poowcoenue
oykeennou cumsonuxu. 11. @epma, ®@. Buem, P. [lexapm. Ucmopus eonpoca o naxodicoenuu opmyn KopHel anieeopauyeckux
ypasHeHuti cmenerell, bonvuux wemoipex. H. Tapmanwvs, /orc. Kapoano, HX. Abens, 3. ['anya.

llosenenue memooa KoopourHam, no36OJAOUE20 NePesoOUmsb 2eomempuieckue 00vbeKmol Ha A3bIK anreeopwl. Ilossnenue
epaghuxos yukyuii. P. [lexapm, I1. @epma. [Ipumepul paznuunsix cucmem KOOpOUHAM.

3aoaua Jleonapoo Iluzanckoco (@ubonauuu) o kKpoauxax, uucia Dubonawuu. 3adaua o0 WAXMAMHOU OOCKe.
Cxooumocms 2eomempuyeckoll npocpeccuu.
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Hcemoku meopuu  eepossmuocmeti:. cmpaxogoe Oeno, azapmuvle uepvl. Il. ©Depma, b.Ilackans, A. Bbepuynnu,

A.H.Konamoeopos.

Om 3emnedenuss k eeomempuu. Ilughpacop u eeco wxona. @anec, Apxumeo. Ilnamon u Apucmomenv. Ilocmpoenue
NPABUNIbHLIX MHO20Y20IbHUKO08. Tpuccekyus yena. Keaopamypa kpyea. Yoeoenue xkyboa. cmopus uucna w. 3o10moe ceuenue.

«Havanay Eexnuoa. JI Diinep, H.U.Jlobauesckuu. Ucmopus namozo nocmynama.

FQOMempM}Z U UcKyccmeo. FeOMempuquKue 3AKOHOMEPHOCMU OKpyacarouieco vupa.

Acmponomus u ceomempus. Ymo u xax y3uanu Auaxcacop, pamocgen u Apucmapx o pazmepax JlyHvl, 3emau u

Connya. Paccmosanus om 3emau 0o Jlynot u Connya. Mzmepenue paccmosanus om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: Jl. Dinep. HHU. Jlobauesckuu, 11.J1. Yebviues, C.Kosanesckas,

A.H. Koamoeopos.

TemaTH4yeckoe INIAHUPOBAHHUE 110 MAaTEMATHKE

Kiacc: /
YpPOBEHb: 0a30BbIM

KOJINYECTBO 4acoB Ha yueOHbIH ro: 204

KOJIMYECTBO YaCOB B HEJNEIIO. 6

Ne Ha3Banue pa3nena

KoaunuecTBo yacoB

B ToM uncie
KOHTPOJIbHBIX
pabort

Mopnyab «Aaredpay.
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1 Marematudeckuil s136IK. MaTeMaTHueckas MOJ€EIb 17 1

2 Jlunerinas QyHKIusa 18 1

3 Cucremsl JByX JIMHEWHBIX YPAaBHEHUH C IBYMS 16 1
MIEPEeMEHHBIMU

4 CrerneHb C HATYpaJIbHBIM MTOKa3aTeIeM M €€ CBOMCTBA 10 -

5 OpHowieHbl. Apu(pMETHUECKUE OTIepaIlui Hal 9 1
OJTHOYJICHAMHU

6 MHorousieHsl. ApupMeTHIecKre ornepannu Haj 19 1
MHOTOYJICHAMH

7 Pa3yiokeHre MHOro4JI€eHOB Ha MHOKUTENH 23 1

8 DyHKIWMS y=X° U ee rpaduk. 12 1
HroroBoe noBTOpeHne 12 1
Bcero: 136 8

Monayab «I'eomeTpus».

1 HavansHble reoMeTpUYeCcKUe CBEACHUS. 10 1

2 TpeyronbHUKH 17 1

3 [TapamiensHbIe IPSIMBIC 13 1

4 CoOOTHOIIEHUS MEX1Yy CTOPOHAMU M YTJIaMU TPEYroJIbHUKA 18 2
HroroBoe noBTOpeHue 10 -
Bcero: 68 5

Hroro: 204 13
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KJacc: 8

YpOBEHB: 0a30BbIil

KOJIMYECTBO YacoB Ha y4eOHbIi roa: 204

KOJIMYECTBO YaCOB B HEJNEIIO: 6

Ne Ha3Banue pa3aena KouunyecTBo yacos B ToMm umncie,
KOHTPOJIbHBIX
pabot
Moayab «Aareopa»
Anrebpanyeckue 1podu 29
2 OyHKIHA y:ﬁ CBolicTBa KBapaTHOTO KOPHS 25
3 KBanpartuunas ¢pyuxius. yHkuus y= E 24 2
4 KBanpaTHbsle ypaBHEHUS 24 2
5 HepaBeHnctBa 18 1
Hrorosoe nosropeHune 16 1
Bcero: 136 9
Moayasb «I'eomerpus»
5 YeTbIpEXyroJbHUKH 14 1
6 IImomans 14 1
7 [Too6HbBIE TPEYTOJIBHUKH 19 2
8 OKpy>XHOCTb 17 1
IToBTopenue. Pemenne 3anau 4 -
Bcero: 68 5
Hroro: 204 13
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kiacc: 9

YpOBEHB: 0a30BbIil

KOJIMYECTBO YacoB Ha y4eOHbIi roa: 204

KOJIMYECTBO YaCOB B HEJNEIIO: 6

Ne Ha3zBanue pa3jgesa Koan4yecTBO 4acoB B Tom umncie,
KOHTPOJIbHBIX
padot
Moayab «Aareopa»

1 PanyonasibHble HEpaBEHCTBA U UX CUCTEMBbI 22 1

2 Cucrembl ypaBHEHUH 21 1

3 Yucnoseie QyHKINN 29 2

4 [Tporpeccun 22 1

5 OneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU 20 1
BEPOSITHOCTH

6 O6o061maroriee TOBTOPEHHUE. 22 1
Bcero: 136 7

MopayJb «I'eomerpuspy

BexkTops! 8

2 Meroa koopAauHAT 10 1

3 CooTHOILIIEHHE MEXAY CTOPOHAMH U yriiaMu 11 1
TpeyroipHuKa. CKansgpHOe Npou3BeIeHNe BEKTOPOB.

4 JlJIHa OKPY>KHOCTH M IJIOUIa/Ib Kpyra 12 1

5 JBmkeHue 8 1

6 HauanbHble CBEICHUS U3 CTEPEOMETPHH 8
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O60061aro1ee TOBTOPEHHE. 11
Bcero: 68 4
Hroro: 204 11
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