Pa6ouas nmporpamma no anreope (8-9 kiaccor)

Pabouas mporpamma 1o anredpe i OCHOBHOW IIKOJBI COOTBETCTBYET (eaepaTbHOMY
rocyJlapcTBeHHOMY oOpa3oBaTenbHOMY cTaHaapty (YTBepxkaeH Npuka3oM MHUHHUCTEpPCTBA
obOpazoBanust u Hayku Poccuiickoit @enepanuu ot 17 aexabps 2010 r. N 1897), Konnenmuu
npenoaaBanus anreopsl B Poccuiickoii @enepanuu (yTBepkIeHa pacnopsbkeHueM [IpaButenbcTBa
Poccuiickoit ®enepanuun ot 24 pgexabps 2013 roma N 2506-p (¢ u3m.)). ConepxkaHue u
IUTAHUpYEMbIe pe3yJbTaThl MPHUBEACHBI B COOTBETCTBHE C (QenepalbHON 00pa3oBaTEIbHOMN
IPOTPaMMOIl OCHOBHOTO 0011ero o0pa3oBaHus, ¢eaepaabHOl pabodeil mporpaMMbl BOCIIUTAHUS, C
YU4€TOM paCHpEeeNICHHbIX MO KJlaccaM MpOBEPSIEMbIX TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO#M 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011eT0 00pa3oBaHusl.

Mecto yueOHOr0 Kypca «Aaredopa»
B YU4eOHOM IIJIaHe OCHOBHOI0 00111ero 00pa3oBaHus
Pabouas nporpamma paccunrana Ha 306 yacoB, B ToM uucine B 8, 9 kiaccax — no 102 gaca
(3 gaca B HezeIIO).
IInanupyemMble pe3yJbTaTbl 0CBOCHHS
yueOHOro Kypca «Ajaredpa»

JInuHoCTHBIE, MeTamnpeIMeTHble U INpeAMeTHble pPe3yJIbTATHI OCBOEHHS COJEpP:KaAHUA
Kypca

[Iporpamma  oOecrmeunBaeT  JOCTIDKEHHE  CIEAYIOHNIMX  PE3yJbTaTOB  OCBOGHUS
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHUs:

JUYHOCHIHDLE:

* c(hOpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTh M CHOCOOHOCTH
oOydaromuxcsi K CaMOpa3BUTHUIO M CaMOOOpPa30BaHHIO HAa OCHOBE MOTHUBALIMM K OOYYCHHIO U
MO3HAHUIO, BBIOOPY NanbHEHIIero oOpa3oBaHus Ha 0a3e OPHEHTUPOBKH B MHpE mpodeccuii u
npodeccuoHaNbHBIX MPEOYTEeHUH, OCO3HAaHHOMY MTOCTPOCHHIO WHAUBUAYAIbHON
00pa30BaTeNbHON TPACKTOPUU C YUETOM YCTOMUYUBBIX [T03HABATEIIbHBIX HHTEPECOB;

* c(hOpMUPOBAHHOCTH 1IEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTHKY;

* c(popMHUPOBAHHOCTh KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOIEHUH U COTPYAHUUYECTBE CO
CBEpPCTHUKAMHM, CTapUIMMH U MJIaJUIMMH, B 00pa3oBaTelbHOM, OOLIECTBEHHO MOJIE3HOM, yueOHO-
MCCJIEI0BATEIBCKOM, TBOPUECKON U IPYTrUX BUJIAX AEATEIBHOCTH;

* YMEHHE SICHO, TOYHO, T'PaMOTHO H3JlaraTb CBOM MBICIM B YCTHOM M MUCBMEHHOW peuH,
MOHUMAaTh CMBICI MOCTABJICHHOM 3aJayM, BBICTpAaUBaTh apryMEHTAIUI0, NPUBOJUTH HPUMEPHI U
KOHTPIPUMEDHI,

* IpeJCTaBlIeHNE O MaTEeMaTUYEeCKOH HayKe Kak cdepe ueloBeYeCKOM NesTeabHOCTH, 00
JTanax e€ pa3BUTHs, O €€ 3HAUMMOCTH JJIsl Pa3BUTHS LIMBUIIN3ALINN;

* KPUTUYHOCTb MBIIUIEHUS, YMEHHE PAcllO3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHNS,
OTJINYATh TUNOTE3Y OT (aKTa,

* KpEaTHBHOCTb MBIIUICHHs, WHHUIMATHBA, HAXOJYMBOCTb, AKTUBHOCTb IPH pPELICHUU
anreOpanvecKux 3ajady;

* YMEHHE KOHTPOJIUPOBATH MPOLIECC U PE3YNbTAT YUeOHON MaTeMaTu4ecKoi e TeIbHOCTH;

* CrIOCOOHOCTh K HMOLMOHAIBHOMY BOCHPHUSTHIO MaTeMaTUYecKUX OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHUI.

Memanpeomemmuvle:

* YMEHHE CaMOCTOSTENFHO IUIAHUPOBATh AJIbTCPHATHBHBIC WIYTH JOCTH)KCHHS IICJICH,
OCO3HAaHHO BbIOMpaTh Hambosiee d(HPEeKTUBHBIE CIIOCOOBI pelIeHHs y4eOHBIX M TO3HABaTEeNbHBIX
3a1a4;




* YMEHHE OCYUIECTBISTh KOHTPOJIb IO PE3yabTaTy M MO crnocoOy IEHCTBUS Ha YpOBHE
MPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOX0IUMbIe KOPPEKTHBBI;

* YMEHHE a/IeKBaTHO OLICHWBATh NMPABWIBHOCTh HJIM OIIMOOYHOCTH BBIIOJHEHUS Y4eOHON
3a1aun, €€ 0ObEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOZMOXKHOCTH €€ PelleHUs;

* OCO3HAHHOE BIJIAJICHUE JIOTHUECKUMH JCUCTBUSIMHU ONpEICNEHHs MOHATHH, 0000meHus,
YCTaHOBJICHHS aHAJOTHi, KiIacCU(pUKALMKU Ha OCHOBE CAMOCTOSATEIHHOTO BHIOOpPA OCHOBAaHUN U
KPUTEPHEB, yCTAHOBJICHUS POJOBUIOBBIX CBSI3CH;

* yMEHHME YCTaHaBIMBAThb NPUYUHHO-CJIECACTBEHHbIE CBSI3M; CTPOUTH JIOTHUYECKOE
paccykaeHue, yMO3aKIIloueHne (MHIYKTUBHOE, IeTyKTUBHOE U 110 aHAJIOTHH) U BHIBOJIBL;

* yMEHHE CO3/aBaTh, MPUMEHITh U IPEOOpPa3OBHIBATh 3HAKOBO-CHMBOJIMYECKUE CPEJCTBA,
MOJIENI ¥ CXEMBbI [T pelIeHUs y4eOHBIX U MO3HABATENbHbIX 33/1a4;

* YMEHHE OpraHu30BbIBaTh Y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JESTENbHOCTH C
YYUTENEeM M CBEPCTHHKAMHU: ONPEACNATh IIeNH, pacrpeneneHue QyHKIUH U pojieil y4acTHUKOB,
B3aUMOJICKCTBHE W OOIIME CHOCOOBI pabOTHl; yMEHHE paboTaTh B TPyNIe: HAXOIUTh O0OIIee
pelieHne W paspemarb KOH(UIMKTHI Ha OCHOBE COTJIACOBAaHUS MO3MLMH M y4€Ta HHTEPECOB;
ciymarth naptaépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAWBATh CBOE MHEHUE;

* c(hopMHPOBAHHOCTh YYE€OHOW W OOIIETIOIB30BATEIHCKON KOMIIETEHTHOCTH B O0JIACTH
UCIOJIb30BaHUsl HHPOPMAIIMOHHO-KOMMYHUKAaIMOHHBIX TexHonoruit (MKT-komnereHTHOCTH);

* [EpPBOHAUYAIBHBIE NPEACTABICHUS OO0 HIEsIX M O METoJaX MaTreMaTHKH Kak o0
YHHUBEPCATHHOM SI3bIKE HAYKU M TEXHUKH, O CPEJICTBE MOJCIUPOBAHHUS SIBJICHUN U TIPOIIECCOB;

* YMEHHE BHJIETh MAaTEMAaTUYECKYIO 33Jady B KOHTEKCTE MPOOJIEMHOW CHTyallud B JIPYTHUX
TUCIUIINHAX, B OKPYXKAIOIIEH KU3HU;

* YMEHHE HAXOJUTh B PA3INYHBIX UCTOYHUKAX HH(POPMAIHIO, HEOOXOAUMYIO ISt

pelieHus MaTeMaTHYeCKHX npobiieM, W TPENCTaBIsATh €€ B MOHATHON (opwme;
IPUHUMATh pEUIEHHE B YCJIOBUAX HEMOJHON W U30BITOUHOM, TOYHOM M BEPOATHOCTHOMN
nHpopmanuu;

* YyMEHHE TMOHHMMATh M HCIIOJIb30BaTh MaTEeMaTHYECKHWE CPEICTBA HATISAHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) AJI WLTIOCTPAIMK, HHTEPIIPETALUU, apTyMEHTAIUY;

* YMEHHE BBIIBUTATh THIIOTE3Bl IPU PEUICHUH y4eOHBIX 3a7a4 M MOHHUMAaTh HEOOXOIUMOCTh
UX MPOBEPKU;

* YMEHHE NpPUMEHSTh WHIYKTUBHBIE M JIEAYKTUBHBIC CIIOCOOBI PACCYXICHUH, BHIETH
pa3MyYHbIe CTPATETUH PEIICHHs 3a/1a4;

* IOHMMaHHWE CYINIHOCTH aJTOPUTMHYECKHX TIPEANUCAHWA W YMEHHE JEWCTBOBATH B
COOTBETCTBUH C MPEATIOKEHHBIM aJTOPUTMOM;

* YMEHHE CaMOCTOATEIBHO CTaBUTH IIENIM, BBIOMPATh M CO3aBaTh aJITOPUTMBI JUIsI PEIICHUS
yueOHBIX MaTeMaTUYECKUX MPOoOIeM;

* YyMEHHUE TUTAHUPOBATh M OCYIIECTBISITH JESITEIHHOCTh, HANIPABICHHYIO Ha pEIIeHHE 3a1a4y
UCCIIEI0BATEIbCKOTO XapaKTepa.

npedmemmubsie:

BoinyckHuk  Hayuutess B 7-9 | BBINYCKHMK MOJYYHT BO3MOKHOCTH
Kjaccax (A7 UCMONB30BaHHUS B | HAYYMThCsI B 7-9  KJjaccax uid
HOBCCHHGBHOI\/’I JKU3HHU U o0eciieyeHus | o0ecreueHns BO3MOXHOCTHU
BO3MOXKHOCTH YCIIEIIHOTO | YCIIEUIHOTO MPOIOJKEHHUS
MpOIOJDKeHHUsT  oOpa3oBaHMsl  Ha | 0Opa3oBaHUS Ha 0a30BOM "
6a30BOM YpOBHE) yrIyOJIEHHOM YPOBHSIX

DeMeHTHI . OmnepupoBath Ha 0a30BOM | ° Onepupoéamv ~ NOHAMUAMU:

Teopuun YPOBHE  TOHATUSAMHU: MHOXECTBO, | onpeoeneHue, meopema, aKCuomd,

MHOYECTB U | DJIEMEHT MHOXKECTBA, TIOJMHOXKECTBO, | MHOMNCECHEO, Xapakmepucmuxu

MaTeMaTHYECKON | IPUHAIC)KHOCTD; MHOJCECBA, dIeMenm MHOXCeCmad,

JIOTUKH . 3aaBaTh MHOXECTBA | nycmoe, KOHeuHoe U OecKOHeyHoe
NEPEUHCICHUEM UX JIEMEHTOB; MHOIHCECNBO, HOOMHOHCECMBO,




. HaXO/IUTh nepeceueHue,
o0beInHEHNe,  IIOOAMHOXECTBO B
NPOCTEUIINX CUTYAIUSIX;

. ormepupoBath Ha  0a30BOM
YPOBHE TMOHSTHUSMU: OIPENCICHUE,
aKCHMOMa, TeopeMa, J0Ka3aTelIbCTRO;
. OPUBOAWTH  TNPUMEPBI |
KOHTPIPUMEPHI JIsi TOATBEPKHEHHS
CBOMX BBICKA3bIBAaHUI

B 1noBcegHEeBHOM JKU3HM U IIpU
U3YYEHHUH JPYTUX MPEIMETOB:

. HCIIONIb30BaTh  rpaduueckoe
NpeJCTaBJICHAE  MHOXECTB  JUIs
ONKCAHMsI peaJbHBIX MPOIECCOB U
SIBIICHHI, TIPY PEIICHUU 3a/1a4 IPYTUX
y4€OHBIX IIPEIMETOB.

NPUHAONEHCHOCD,
PABEHCMBO MHOHCECME;
. uzobpasicamv  MHOJCECmea U
OMHOUEHUE MHOINCECNE C NOMOUbIO
Kpyeos Junepa,

. onpeoensims NPUHAODJIEHCHOCHIb
NeMeHma MHONCECmay, 00beOUHEHUIO
U nepeceyeHuto MHO}CeCms;

. 3a0a6amv  MHONCECMBO  C
NOMOWbIO NepPeyUcieHUs JIeMeHMOo8,
CNI0BECHO20 ONUCAHUS,

BKJIIOY€eHUe,

® onepupoeambs NOHAMUAMU.
BblCKA3bl6aAHUeE, UCMUHHOCM b u
JIOJACHOCMb BblCKA3bl6AHUA,

ompuyaHue 6blCKa3bl6aHul/7, onepayuu
HAO BbICKA3LIBAHUAMU. u, ujiu, He,

VCILOBHbLE BbICKA3bIBANUSL
(umnauxkayuu);
. cmpoums 8bICKA3bIBAHUS,

OMPUYAHUS BbICKA3bIBAHULL.

B nosceomesnoti  orcuzsmu  u  npu
u3yyeHuu Opyeux npeomemos:

. cmpoums yenouxu
VYMO3AKIIOYEeHUL Ha ocHoge
UCNONIL30BAHUS NPABUTL IOSUKU,

. UCNONIL306AMb  MHOJICECMEA,
onepayuu ¢ MHOMCECM8AMU,  UX
epaghuueckoe  nmpeocmasnerue — 0us
ONUCAHUS  PeanbHblX NPoOYeccos U
S61eHUI.

Yucma

. OnepupoBath Ha 0a30BOM
YpPOBHE TIOHSTHUSMH: HATypaJbHOE
YHCIO, 11€7I0€ YHUCIO, OOBIKHOBEHHAS

® Onepupoeamb NOHAMUAMU.
MHOIMHCECM B0 HamypaibHvlx  ducel,
MHOIHCECMEBO0 ueiblx qucei,

JpoOB, JleCITUIHAS TIpOOBb, | MHOXMCECMBO PAYUOHAILHBIX — YUCE]L,
CMEIIaHHas Jpo0b, PAalMOHAIBHOE | UPPAYUOHATILHOE YUCTO, KBAOPAMHUILL
YHCIIO, apudmeTuyecKuit | kopems, MHOINCECMBO
KBaJIPaTHBIN KOPEHB; oeticmeumenbHuIxX yucei,
. WCIIOIb30BATh CBOMCTBA YUCEIN | 2eomempuyeckas uHmepnpemayus
u MpaBuiia JIEUCTBUI TIPH | HAMYPAIbHBIX, YENblX, PAYUOHATILHBLX,
BBIIOJTHEHUH BBIUMCIICHUM; OeticmeumenbHbIX YUcel,

. HCII0IL30BaTh MPU3HAKH | * noHumams U OOBACHAMb
genumoctu Ha 2, 5, 3, 9, 10 npu | cmwicn NO3UYUOHHOU 3anucu
BBIIIOJTHEHUH BBIUMCIICHUM U | HAamypanibHO20 Yucia,

PELICHNH HECIOXKHBIX 3a/1ay; . BbINOJIHAMb ~ BbIYUCIICHUS, 8
. BBIIOJIHATH OKPYTJICHHE | MOM  Hucie C  UCNONb308AHUEM
panoHaNIbHBIX YHCen B | NPpUEMOB PAYUOHATLHBIX BIYUCTEHUL,
COOTBETCTBUU C MIPABUIIAMH; . BbINOIHAMb OKpy2neHue
. OIICHUBATh 3HAUEHUE | PAYUOHANILHBIX Yucel ¢ 3A0aHHOU
KBaPaTHOTO KOpHS U3 | MOYHOCMbIO;

MOJIOXKUTEIBLHOTO 1IEJIOr0 YUCIa; . cpasnueams payuUoOHAlbHbIE U
. pacro3HaBaTh PAINMOHAIBHBIE | UPPAYUOHATbHBIE YUCIA,

Y UPPALMOHATILHBIE YHCTIA; . npeocmasisims PayuoOHAIbHOE




. CpaBHUBATh YHCIIA.
B 1noBcegHEeBHOM KU3HM U IIpU
U3Yy4EHHUH JPYTUX IPEIMETOB:

. OLICHUBATh pe3yJIbTaThl
BBIYHCIICHUN npu pelieHnn
IPAKTUYECKUX 3a7a4;

. BBIIIOJIHATh CPaBHEHUE YHUCEIN
B PEAJILHBIX CUTYaIUX;

. COCTAaBJISITh YHUCJIOBBIE
BBIPAXKECHUS npu pelieHun

[PaKTUYECKUX 3aJady M 3a7a4 U3
JpYrux y4eOHBIX TMPEAMETOB.

YUCo 8 8ude 0ecAmu4HoU 0poou

. YROPAO0OUUBAMb yucna,
3anucanuble 8 8ude 00bIKHOBEHHOU U
oecsamuyHou Opoou;

. naxooums HOI u HOK uucen
U UCNONL308AMb UX NPU peleHul
3a0au.

B nosceonesnoun  orcuzsnu  u
usyuenuu opyaux npeomMemos:

. npUMeHAMb npasuia
NPUOTUICEHHBIX — BLIYUCTEHUL  NpU
peutenuy  NPAKmMu4eckux 3a0ay  u
pewieHuu  3a0ay  Opyeux  yu4eOHviX
npeomemos;

. BbINOIHAMb cpasHeniue
pe3yibmamos BbIYUCTEHULL npu
peutenuy nPaKmuy4ecKux 3a0ay, 8 mom
yuce NPUOIUNCEHHBIX BbIYUCTICHULL,

. cocmasnsims U OYeHusamsv
YUCTIOB8ble BBIPANICEHUSI NPU PeUleHUU
NPAKmuyeckux 3a0ad u 3a0ay us
Opy2ux yueOHbiX npeomMemos;

. 3anuceléams U OKpY2isimb
yucnosvle 3HAueHUs. PeanbHbxX
BEUUUH C UCNOIb30BAHUEM PA3HBIX
cucmem UsMepenusl.

npu

ToxnecTBeHHbIC
npeoOpa3oBaHUs

. BrImoasaTs HECIIOKHEIE
npeoOpa3oBaHusl JUIsl  BBIYMCIICHHS
3HQYEHUU YHUCIOBBIX BBIPAKCHUH,
COJIepKAIINX CTEIEHU c
HaTypaJbHBIM MOKa3aTeJeM, CTETICHU
c LIEJIBIM OTPHUIIATEIILHBIM
IoKa3aTeJieM;

. BBIITOJIHATH HECJIOKHBIE
npeoOpa3oBaHus IENbIX BBIPAKCHUIA:
packpbiBaTh  CKOOKH,  TPHUBOIUTH
MOJ00HBIE ClIaraeMbI€;

. HCITOJIL30BaTh bopMyIBI

COKpAIIIEHHOTO0 YMHOXEHHS (KBajapar
CYMMBI, KBaJipaT Pa3HOCTH, Pa3HOCTb

KBaJIpaToOB) TS YIOPOILECHUS
BBIYMCIICHUM 3HAYEHUI BBIPAKEHUM;
. BBIIIOJIHSATE HECJIOKHBIE

npeoOpa3oBaHusi JpOOHO-TMHENHHBIX
BBIDAKEHHMM M BBIP@XKEHUH  C
KBaJIpaTHBIMU KOPHSMH .

B nmoBceaHeBHOW KU3HM U TpU
W3YYEHUHU APYTUX NPEAMETOB:
. MMOHUMATh  CMBICI
quciia B CTAaHaPTHOM BUJE;

. omepupoBaTh Ha  0a30BOM
YpPOBHE TOHSATUEM  «CTaHAapTHas

3alliuCHu

. Onepuposams
cmenenu c HAmMypanibHbIM
nokazamenem, CmMeneHu ¢ Yeaiblm
ompuyamenbHulM NOKA3amenem,

. 8LINOIHAMbL — NPeodPA308aAHUSA
Yenvix  8vblpadceHull:  O0eucmeus ¢
OOHOUIeHaAMU (crnoorcenue,
sblyumanue, YMHOJCeHUe), Oelicmaus
c MHO20YIeHAMU (cnooicenue,
sblYUMAHUe, YMHONCEHUE);

. 8bINOIHAMb pasnodxcenue
MHO20YNIEHO8 HA MHONMCUMENU OOHUM
U3z cnocobog: eviHeceHue 3a CKOOKY,
2PYNNUPOBKA, UCNONb308AHUE DHOPMYI
COKPAWEHHO20 YMHONCEHUS,

. 8bl0eIIMb KB8AOpAm CyMMbl U
PA3HOCMU 0OHOYIEHO8,
. PAcKIaovieams
MHOXMCUmenu
mpéxunen,

. 8LINOIHAMbL — NPeodPaA308aHUs
8bIPACEHUU, COOEPHCAUUX CINENEHU C
yenvimu ompuyamenbHuLMU
nokasamensimMu, — nepexooumv  Om
sanucu 6 6ude cmeneHu C Yenvbim
OMpUYamenbHbiM  nokasamenem K

NOHAMUAMU

Ha
K8AOPAMHbI




3aIllMCh YHCJIIa)).

3anucu 6 suoe opoou,

. BbLINOIHAMYL — NPeoOpa306anUs
OPOOHO-PAYUOHATILHBIX — BLIPANCEHULL:
CcoKpaweHue  Opobel,  npugeoeHue

aneebpauveckux Opobeti Kk obwemy
3HamMeHamenro, clodicenue,
VYMHOJICEHUe, OeleHue aleeOpaudecKux
Opobetl, 6036edenue aneedpauiecKoll

0pobu 6 HAMYPAILHYIO U  YEeTyIo
OMpUYaAmenbHy0 CmeneHs,

. 8bINOIHAML — NPeoOPA306aHUsL
8bIpAdICeHU, cooeparcauux
K68aopamubvle KOpHU,

. ebloenams  Keaopam CYMMbl
unu pazHocmu 08yuneHa 8
BbIPAIICEHUSX, cooeparcaujux
K6aopamHubvle KOpHU,

. 8bINOIHAMbL — NPeoOpPA306aHUs

BLIPANCEHUL, COOEPHCAUUX MOOYIb.

B noeceomeenoti oicusnu  u  npu
usyueHuu opyaux npeomMemos:

. 8bINOIHAMb NPeodPa308aHUs U
Oeticmeuss ¢ YUciamu, 3anUCanHbMU 8
CMAHOAPMHOM 8UOe;

. BbINOIHAMYL — NPEoOpPA306aHUs
aneebpaudeckux — GulpAdCeHUll  npu
peweHuu  3a0ay  Opyeux  yueOHviX
npeomemos.
YpaBHeHUs W | * OnepupoBatb Ha 0a30BOM | * Onepuposamv ~ NOHAMUAMU:
HEPAaBCHCTBA YPOBHE  TOHSTHSIMH:  PABEHCTBO, | ypaeHeHUe, HEePABeHCMB0,  KOPEHb
YHCIIOBOE€ PABEHCTBO, YypaBHEHUE, | YPAGHEHUA, peuleHUue HepaseHcmad,
KOPCHB ypaBHEHUS, pEIIEHHE | PABHOCUTbHbIE YPAGHEeHUs, 001acmb
YpaBHEHHUS, YHUCIOBOE HEPABEHCTBO, | onpedeieHus VpasHenus.

HEPABCHCTBO, PCIICHUEC HCPABCHCTBA,
® IIPOBEPATH CIIpaBCAJINBOCTDb
YHUCJIOBBIX PABCHCTB U HCPABCHCTB;

. pemars JINHEHBIE
HEpPABEHCTBA 51 HECJIOKHBIE
HEpPaBEHCTBA, CBOJISIIITAECS K
JIMHENHBIM;

. pelarbh CUCTEMbI HECIOKHBIX
JIMHEVHBIX YPaBHEHUH, HEPABEHCTB;

. MpOBEPATh,  SBISETCA  JIU

JTAHHOE YHCIIO PELICHUEM YpaBHEHHS
(HepaBeHCTBa);

® peuaTtb KBaApPATHLIC

ypaBHeHUd 10 (opmyrne KopHei
KBaJJpaTHOTO YpaBHEHUS;
. n300paxarhb pelieHus

HEPaBEHCTB U
YU CJIOBOU MPSMOM.
B noBcegHEeBHOM JKU3HUM U IIpU

nux CHUCTEM Ha

(Hepasencmea, cucmemvl YpPasHeHUll
UL HePABEHCME),

. pewams JuHeliible VPAGHEHUs.
U YpaeHeHusi, c600UMble K TUHEUHbIM C
nOMOWbIO MOAHCOECMBEEHHBLX
npeobpazoeanuil,

. pewams Keaopammwle
VpagHeHusi U YPAGHEeHUsl, C800UMble K
K68a0pamHuvim c nOMOUWbIO
MOACOECMBEHHBIX NPE0OPAZ0EAHULL;

. peuwiams OpoOHO-TUHelHble
VpaeHenus,

. pewamby npocmetiuiue
UpPPAyUOHAIbHbIe YPAGHEHUSL 8U0A , ;
. peulams ypasHeHus euoa ;

. pewams ypasHeHus cnocooom
PAa3NodNCeHUusi  HA  MHOJCUmMenu U
3aMeHbl NepPeMeHHOU;

° UucnoJjib3o6aniob Mmemoo




W3YYEHUU JAPYTUX MPEAMETOB:

. COCTaBJISITh u pemiarb
JUHEHHbIE ypaBHEHUS MPH PELICHUU
3a/1a4, BO3HUKAOIIMX B JIPYTUX
yueOHBIX MpeaMeTax.

UHMEPBANo8 Ol peuleHuss Yenvlx U
OpPOOHO-PAYUOHATILHBIX HEPABEHCNE,

. peuiams JIUHeliHble YPAGHeHUs
U HepaseHcmea ¢ napamempamu,

. peuwiams HeCI0J1CHble
Keaopammbie VpaeHeHus c
napamempom;,

. peuams Hecl0dCHble CUCEMb]
JIUHEUHBIX VpasHeHUtl c
napamempamu,

. peuwiams HeCI0J1CHble

VPaBHeHUs  YeblX YUCTAX.

B nosceomesnoti  owcuzsmu  u  npu
usyueHuu opyaux npeomMemos:

. cocmaeisime u  pewamo
JIUHeliHble U K8AOpaAmHble YPAGHEHUs,
VpasHeHusi, K HUM  CBOOSWUECs,
cucmemvl  JUHEUHbIX  YPAGHEHUL,
HepaseHcme npu  peuweHuu  3a0auy
Opy2ux yueOHbiX npeomMemos;

. BbINOIHAMb OYEHKY
npasoonooooust Ppe3yibmamos,
NOIYYaAeMblX NpU peuleHu JTUHEeUHbIX
U KBAOPAMHBIX YPAGHEHUU U CUCTEM
JIUHENHbIX YPABHEeHUL U HepaseHCme
npu peuwieHuu 3a0ay Opy2ux y4eOHbIX
npeomemos;

. eblOUpams
coomeemcmeyoujue VpasHeHus,
HEpaseHcmea uiu ux cucmemsl, OJis
cocmasnenus MamemamuyecKoll
MoOenu 3a0aHHOU PeaibHOl CUMYyayuu
UNU NPUKIAOHOU 3A0a4U;

. ymMemv  UHMEPNpemuposamy
NONYYEHHbIU NPU peueHuU YPasHeHusl,
HepaseHcmea unu cucmembl

pesyniomam 6 KOHmeKkcme 3a0aHHOU
peanvHol cumyayuy ui NPUKIaoHou
3a0auu.

DyHKIMHU

® HaxoIuTh 3HAYCHUC (I)YHKLII/II/I
110 3aIAaHHOMY 3HAYCHUIO apryMCHTaA,
® HaxXxoauTb 3HA4YCHHC
AprymMcHTa 10 3aJaHHOMY 3HAYCHUIO
(I)YHKI_II/II/I B HCCJIOKHBIX CUTYallHUAX,

. ONPEACIISITh MIOJIOJKCHHE
TOYKH o eé KOOpJMHATaM,
KOOPIMHATHI TOYKH 1o eé
MMOJI0KEHUIO Ha KOOPAMHATHOMU
IUIOCKOCTH;

. o rpaduky HaXoJUTh

00/1acTh ONpEAETICHUs, MHOXKECTBO
3HAaYeHHUH, HYJIH byHKIMH,

. Onepupoéamv ~ NOHAMUSAMU:
@yHKYUuoOHANbHASA 3a8ucumMocmo,
@yuryus, epagux @yHkyuu, cnocoodwvi
3a0anusi  QYHKYuu,  apeymeHm  u
3HaueHue @yHuryuu, obracmo
onpeodeneHuss U MHONMCECMB0 3HAYeHUl
@yHuryuu, HYU @yHryuu,
NPOMENCYMKU — 3HAKONOCMOSIHCMEA,
MOHOMOHHOCMb @yukyuu,
YEMHOCMb/HEUEMHOCMb DYHKYUU,

. cmpoums  2paguKky TUHEUHO,
KeaopamuuHou GyHKyul, oo6pamuou
NPONOPYUOHANLHOCIIU,




MIPOMEXKYTKH 3HAKOIOCTOSIHCTBA,
MIPOMEKYTKH BO3pACTaHHUS u
yObIBaHMS, HauOoJIbIIIee u
HAaUMEHbIIIee 3HAYCHUS (PYHKIIHH,

. CTPOUTHh TpaduK JTHHEHHOU
byHKIUY;

. MPOBEPSATh,  SABISETCA  JIU

JaHHBIA rpaduk rpaduKkoM 3aJaHHON
byHKIMK (JTUHEWHOH, KBaJPATUIHOM,
00paTHOM POMOPLIHMOHATIEHOCTH);

. OIpENeNATh  MPUOIIMIKEHHBIC
3HAYCHUS KOOpAWHAT TOYKH
nepecedeHus rpaduKoB QyHKITUH;

. ormepupoBath Ha  0a30BOM
YpOBHE TOHSATHSIMH:
MOCJIEI0BATEIBHOCTb,
apudMeTHIecKas nporpeccus,
reoMeTpUYIecKasi IPOTrPecCusi;

. pemarpb 3a7auu Ha
MPOTPECCUU, B KOTOPBIX OTBET MOXET
OBITh TIOJTYYEH HENOCPEICTBEHHBIM
nocy€rom 6e3 nmpuMeHeHus GopmyII.
B moBceqHeBHOW IJKU3HM W TIPH
U3YUYEHHUH JPYTUX MPEIMETOB:

. HCII0JIb30BATh rpaduKu
peaIbHbBIX MIPOIIECCOB u
3aBUCHMOCTEH JUISl ONPENEICHUs HX
CBOICTB (HamOombIINE u
HaMMEHBIIINE 3HAYCHUS, IPOMEKYTKU
BO3pacTaHus U YyOBIBaHUs, OOJIACTH
MIOJIOKHUTEIBPHBIX M  OTPUIATEIHHBIX
3HAUEHUH U T.11.);

. HCIIOJIb30BATh CBOMCTBA
JUHEHHOU QyHKIMM U ee rpaduk MpH
pelIeHnn 3a1a4 U3 APYrux y4eOHBIX

. Ha npumepe K8AOPAMUYHOLU
Qyukyuu, UCNONb308aMb
npeobpazosanus epaguxa QGyHKyuu
y=f(x) 011 nocmpoenus 2epaguxos
@dynxyuil ;

. coCmasnams ypasHeHus
NPSAMOU N0  3A0AHHBIM  YCIOGUAM.
npoxoosuel yepes 08e MOYKU C
3A0AHHBIMU KOOpOuHamam,
npoxoosuell yepe3 OAHHYIO MOYKY U
napaiienbHol OaHHOU NPAMOU;

. uccnedoeamv QQyHKyuio no eé
epaghuxy;

. Haxooumso MHOHCECMBO
3HaYeHull, HYJIU, NPOMENCYMKU

3HAKONOCMOAHCMEA, MOHOMOHHOCHU
K8aOpamu4Hou yHKyuu;

. onepuposams NOHAMUAMU
noc1e008amenbHOCHb,
apugmemuueckas npoepeccus,
2eomMempudecKkas npocpeccusl;

. peuiaman 3a0ayu Ha
apugmemuyeckyro u 2e0MempuiecKkyro
npozcpeccuro.

B nosceomesnoti  orcuzsmu  u  npu
u3yyeHuu Opyeux npeomemos:

. UITIOCIPUPOBAN C NOMOWbIO
epagura pearbHyo 3a8UCUMOCTb UL
npoyecc no ux XapakmepucmuKam,

. ucnoivzoeams  ceolcmea  u
epaghux xKeaopamuuHou QyHKyuu npu
peuteHuu 3a0a4 u3 Opyaux yueOHulX
npeomemos.

IIPEIMETOB.
TekcToBble . Pemars HECJIOJKHBIE | Pewamv npocmvie u cnooicnvle
3a1auu CIOKETHBIE 3a/1a4M Pa3HBIX TUIOB HA | 3a0auu pA3HLIX MUNO8, A MAaKdHce

BCe apu(MeTUUECKHUE ICUCTBUS;

. CTPOUTH  MOJEIb  YCJOBHUS
3amaun (B BHUAE TaOJMIIBI, CXEMBI,
pPHUCYHKa WM YpaBHEHUs), B KOTOPOil
JMaHBl 3HAYCHHS JIBYX W3 TpEX
B3aMMOCBSI3aHHBIX BEJIMYMH, C LEJBIO
TIOWCKA PEIICHUS 3a/1a4H;

. OCYILIECTBIIATH CIIOCOO MOUCKA
pemieHnst  3aJadd, B KOTOPOM
paccykKIeHHUe CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO WM OT TpeOoBaHMS K
YCIIOBHIO;

. COCTaBIISITh
3a]a4uu;

MIaH peleHus

3a0a4u NOBbLULEHHOU MPYOHOCMU,

. UCNOIb3068aNMb pasHovie
Kpamkue 3anucu Kak Mooeiu mekcmos
CHLOJMCHBIX 3a0ay Ol NOCMPOeHUs.
NOUCKOBOIL CXeMbl U peulenus 3a0a4;

. Paziuyams Mooeib mekcma u
Mooenb peuteHus 3a0auu,
KOHCMpyupoeams K OOHOU MOOenu
PeWeHUsT HeCLONCHOU 3a0adu pasHvle
Mooenu mexkcma 3a0aqu;

. 3HaMb U NpuUMeHAmb  00a
cnocoba noucka peuwieHusi 3a0a4 (om
mpebosanus K YCA08UIO U OM YCI08UsL
K mpeb08anu);




. BBIICTISITh  OTalbl  PELICHUS
3a/1a4u;

. UHTEPIPETUPOBATH
BBIUMCIUTENLHBIE — PE3YyIbTaThl B
3ajaye, HUCCIeNOoBaTh IOJIyYEHHOE
pelIeHue 3aa4H;

. 3HAaTh pa3jIu4ue CKOpOCTei

00BEKTa B CTOSUEH BOJE,
TEUYCHHSI U 110 TCUCHUIO PEKH;
. pemiarb 3a7a4u Ha
HaXO0XKJIEHUE YaCTH YUCa M YUCIIa 110
€ro 4acTy;

IIPOTUB

. peliaTh 3a/1aui Pa3HbIX TUIIOB
(Ha paboTy, Ha TIOKYNKH, Ha
JBIKCHHE),  CBS3BIBAIOLIMX  TPHU

BCJIMYHHBI, BBIACIIATH 3THU BCIIMYMHBI
1 OTHOHICHUA MCKIY HUMU;

. HAXOJUTh MPOLIEHT OT YHCIIA,
YUCIO MO TMPOUEHTY OT HEro,
HaxOJIUTh TPOLEHTHOE CHHXECHHUE
nJIn IMPOLUCHTHOC IIOBBIIIICHUEC
BEJIMYMHBI,

° peuiaTtb HECJIOKHBIC
JIOTUYECKHE 3a1auu METOA0M
pacCyKJIeHUM.

B moBcenHeBHOW JKM3HM W TIpH
U3YyYEHHUH JPYTUX MPEIMETOB!

. BBIIBUraTh  THUIIOTE€3Bl O
BO3MOXHBIX TPEICITbHBIX 3HAYCHUSAX
UCKOMBIX B 3a/lau€ BEIMYMH (JeNaTh
NPUKHUIKY).

. MOOenUpPo8ams  paccydHcoeHus

npu  noucke  pewienus  3a0ay ¢
nOMOWbIO 2pagh-cxemvi;

. 8vl0eNAms  dMansvl  peuleHus
3a0auu U COOEPIHCAHUEe  KAHCOO20
amana;

. ymems 8b1OUpamMb
ONMUMANLHBILL  MemoO  peulenus

3a0a4u U 0CO3HABAMb BbIOOP Memooa,
paccmampusams paziuirsie Memoobl,
HAxXo00umv pasHvie peuleHus 3a0au,
eciu 803MONCHO,

. AHATUBUPOBAMb  3AMPYOHEHUS
npu peutenuu 3a0a4;

. 6bINOJIHAMb pasznuinble
npeoopazosanus npeoNoHCeHHOU
3a0auy,  KOHCMpPYyupogams  HOBble
3a0auyu U3 OAHHOU, 6 MOM YUCie
obpammuuvle;

. UHmMePnPemuposams
BLIYUCTUMENbHBIE — Pe3yIbmamsbl 8
3adave, ucciedoeamsv  NOJYYEHHOE
peuterue 3a0a4u;

. AHAUBUPOBATND

BCEB03MOICHbIE CUMYAYUU B3AUMHO2O
pacnonoxcenus 08yxX 00beKmos u
U3MeHeHUe UX Xapakmepucmux npu
COBMECMHOM  OBUIICEHUU (CKOPOCMb,
8pems, paccmosnue) npu peuleHuu
3a0ay Ha OsudiceHue 08yxX 00bLEKmos
Kak 8  O0OHOM, mMaKk U 8
NPOMUBONOLONCHBIX HANPABTIEHUSX,

. Uccned08ams  8Ce803MONCHbIE
cumyayuu npu peuwieHuu 3a0ai Ha
08uUdICEHUe NO peKe, PACCMAmpUueamy
PasHble cucmemvl OMc4eéma,

. pewamsy PazHoobpasHvie
300a4U «HA YAcmuy,

. pewams u 060CHOBLIBAMb CBOE
peuterue 3a0ay (8v10en51mb
Mamemamuyeckyio 0CHO8Y) Ha
HAXO0JCOEHUe YACMU YUCAA U YUCLA NO
€20 4acmu Ha OCHO8e KOHKPEMHOZ20
cmbicaa opoou;

. ocosHasamv U 00BACHAMD
UOEHMUYHOCb 3A0aY PA3HLIX MUNOS,
CBA3LIBAIOWUX MPU  BeIUUUHbL  (HA
pabomy, Ha HOKYNKU, Ha
08UdICEHUE).BbIOCTAMb MU BETUYUHDBL
U OmHOWeHUs  Mexcoy — HUMU,
NpUMeHAMb UX NpU peweHuu 3a0ad,
KOHCMPYUpPO8amby cobcmeeHmbvle




30044 YKA3AHHLIX MUNOB;

. e1ademo OCHOBHBIMU
Memooamu peuleHus 3a0a4 Ha cmecl,
CNa8bl, KOHYEHMPayuu,

. peuwams 3a0a4u Ha NPOYeHmbl,
8 MOM Yucje, CILOJNCHble NPOYEHMbl C
000CHOBAHUEM,  UCNONL3YS — PA3HbLLE
cnocoowl;

. pewams  jo2uyecKue 3a0avu
PA3HLIMU CNOCObAMU, 8 MOM Yucie, C
08yMs bnokamu u ¢ mpems OI0KaMu
OAHHBIX C NOMOWbIO MAOULY,

° peuianio 3a0ayu no
KOM6MHam0puK€ u meopuu
6€p0}ZI’I’lHOCI’}’l€ZZ Ha OCHO6e

UCNONIL308AHUS U3YUEHHBIX MEMOO08 U
000CcHO8bIBAMD peuleHUe;

. pewiams  Hecn04CHble  3a0ayu
no Mamemamuyeckou cmamucmuke;

. oenaoemn OCHOBHBIMU
Memooamu — peuileHus  CIOHCEemmblx
3a0au: apugmemuuecxuil,
aneebpaudeckuti, nepebop 6apuarHmos,
2eomempudecKutl, epaghuueckuti,
NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO
C U3YUEHHBIMU CUMYAYUSIX.

B nosceomesnoti  orcuzsmu  u  npu
u3yyeHuu Opyeux npeomemos:

. 8bl0eIIMb NpU peueHuy 3a0ay
Xapaxkmepucmuky paccmampueaemou
8 3a0aue cumyayuu, OMIUYHbIE OM
peanvHvlx — (me, om  KOMOPbIX
abcmpazuposanucy),
KOHCMPYUupoeams Hovle CUmyayuu c
VUEMOM  IMUX XAPAKMEPUCMUK, 8
yacmHocmu, Npu peuleHuu 3a0ay Ha

KOHYeHmpayuu, yuumeleams
NJIOMHOCMb 8eUecmad;
. pewiams U KOHCMPYUPOBAMb

3a0auu  HA OCHO8e PACCMOMPEHUs
PEanbHbIX cumyayuil, 8 KOMopviX He
mpebyemcsi MoYHbIU
BBIUUCTIUMENbHBLL PE3YIbMAm,

. peuwams 3a0ayu Ha 08UMICEeHUe
no  peke, PpAcCMAmMpueds. — pasHvle
cucmembl omcyema.

CraTtucTuka
TEeOpUst
BEPOSATHOCTEM

n

. Nmets
CTaTUCTUYECKUX

MMpeaACTaBJICHUC 0
XapaKTCPHUCTUKAX,

BEPOSITHOCTH CIIY9alfHOTO COOBITHS,
KOMOHMHATOPHBIX 3a/1a4ax;

. peraThb
KOMOMHATOPHBIE

MIpOCTENIINE
3ala4d  METOJOM

. Onepupoéamv ~ NOHAMUAMU:
cmoabuamsie U Kpy2osbie OUapammbl,
mabauywvl OAHHbIX, cpeonee
apugmemuueckoe, Meouaua,
Hauboablee U HAUMeHblUlee 3HAYeHUs
8b100pKLU, pasmax 8b100pKU,




IpsSIMOTO u OpraHU30BaHHOTO
nepedopa;
. NPE/ICTABIATh JAaHHBIC B BHUJIEC

TabJIMI, JUarpamMm, rpaduKoB;

. YUTaTh uH(bOpMaIHIO,
NPEJCTAaBICHHYI0 B BHJE TaOJIHIIbI,
JIuarpammbl, rpaduka;

. OTIpeNIeNATh
CTaTHUCTUYECKUE
YHCIOBBIX HAOOPOB;
. OLICHUBATD BEPOSATHOCTD
COOBITHS B MPOCTEHUIIINX CITy4asix;

. HMMETh MPEJICTAaBICHUE O POJIU
3aKOHa OOJIBIIMX YHCENl B MacCOBBIX
SBJICHUSIX.

B 1noBcegHEeBHOM JKU3HM U IIpU
U3YYEHUU JAPYTUX MPEAMETOB:

. OLICHUBATh KOJINYECTBO
BO3MOXHBIX BapUaHTOB  METOJIOM
nepebopa;

. UMEThH TPEJICTABICHUE O POJIH
MPAKTUYECKH JIOCTOBEPHBIX u
MaJIOBEPOSTHBIX COOBITHIA,

. CpaBHHBATh OCHOBHBIE
CTaTUCTHYECKUE  XaPaKTEPUCTHKH,
MOJTyUYEHHBIE B TIPOIECCE PEIICHUS
OPUKIAAHOW  3aJaud,  HW3y4YCHHUs
pEabHOTO SIBICHUS;

. OLICHUBATh BEPOSITHOCTD
peaNbHBIX COOBITUH W SBJICHHH B
HECIIOKHBIX CUTYaITHIX.

OCHOBHBIC
XApaKTCPHUCTUKU

oucnepcust u cmanoapmHoe
OMKIOHEeHUe, Cyuattast
UBMEHYUUBOCID,

. uzeneKkamy ungopmayuro,
npeoCcmasieHHyro 6 mabauyax, Ha
ouazpammax, epaguxax;

. cocmaensime maobauyul,

cmpoums OUuazpammvl U 2pagurku Ha
OCHOB€ OAHHbIX,

. onepuposamau NOHAMUAMU:
Gaxmopuan uucna, nepecmaHosKu U
couemanus, mpeyeonrvhuk llackans,

. NpUMEHAMb npasuiio
npouszeedenus npu peuternuu
KOMOUHAMOPHBIX 3A0at;

. onepuposamau NOHAMUAMU:
CILYYAUHDBIL ONBIM, CNYYAHBIL 8b100D,
ucnvimanue, 9a1emMeHmapHoe
caydatinoe coovimue (ucxoo),
K1accuieckoe onpeoeneHue
8EPOSIMHOCMU  CTLYYAUHO20 COObIMUSL,
onepayuu Hao CILYYAUHBIMU
cobvimusamu,

. npeocmasisims UHGopmayuio ¢
nomowbio Kpy2o8 Jiiepa;

. peuwiams 3a0ayu Ha
8blUUCTIeHUE 8eposiImHoOCmu c
noocuemom Koauuecmeda 6apuanmos ¢
NOMOWBIO KOMOUHATMOPUKU.

B nosceomesnoii  oicusnu  u  npu
usyueHuu opyaux npeomMemos:

. u381eKams,
UHmMepnpemuposamy u
npeoobpazoevieams unghopmayuro,
npeocmasieHHylo 8 mabauyax, Ha
ouazpammax, epaguxax,
ompasxcaouyio ceoticmea u
Xapaxkmepucmuxu PeanvbHbIxX
npoyeccos u s6NeHul;

. onpeoenams cmamucmuiecKue
Xapaxkmepucmuxu 8b160pOK no
mabauyam, ouazpammam, epaguxam,
8bINOIHAMb cpasHenue 8
3aeucumocmu  om  yeau  peuleHus
3a0ayu;

. OYeHUusamb 6epOSIMHOCb
PeanbHbiX COOLIMULL U SABNEeHUII.

Hcropus
MaTeMaTUKH

. OnuceBaTh
BBIIAIOIINECS
MONlyYeHHBIE B  XOJIE
MaTEMaTHKH KaK HAyKH;
. 3HATh

OTJIENIbHbIE
pe3yIbTaTHI,
pa3BUTHSA

IpUMEpPBI

. Xapaxmepuzoeamv 6K11a0
8LI0AIOWUXCA  MAMEMAmMuKo8 8
passumue MamemMamuku U  UHBIX
Hayunwlx ooracmei,

. NOHUMAMb PONib MAMeMamuKu




MaTeMaTUYeCKUX OTKPBITUM U uX | 6 pazeumuu Poccuu.
aBTOPOB, B CBSA3U C OTEUYECTBEHHOU U
BCEMUPHOMN UCTOPHUEH;

. [IOHUMATh POJIb MAaTEMAaTHUKU B
pa3Butuu Poccun.
Metonbt . Bribupats HOAXOIALIMM | Hcnonvzya U3yyeHHbvle
MaTeMaTHKU U3YYEHHBI MeTOoA Uil PEeUIeHUH | Memoobl, npo8ooumbs
U3YYEHHBIX THUIIOB MAaTEMAaTUYECKUX | OOKA3AMeNbCmeo, 8bINOIHAMY
3ajauy; onposepaicenue;
. [TpuBoIUTH IPUMEpHI | * Buvibupamu U3yyeHmbvle

MaTEMAaTHYCCKUX SaKOHOMepHOCTeﬁ B | MemoObl U Ux KOMéuHaL;uu onsa
OprX(aIOIHCﬁ JIEHCTBUTEIBHOCTA U PeEUEeHUA mamemMamudeCcKux 3a0au;

IMPOU3BCACHUAX UCKYCCTBA. ° ucnoav3zoeamos
mamemamudecKue 3HAHUA onst
onucarus 3aKOHOM€pHOCI’I’l€ZZ 6

OKpydfcaroufeli OeticmeumenbHoCmu U
NPOU3BEOCHUSX UCKYCCMEA,

. NPUMEHAMb npocmeuuiue
npocpamMMHble cpedcmea u
INEKMPOHHO-KOMMYHUKAYUOHHBLE
cucmembl npu peweHuu
MamemMamuyeckux 3a0au.

Conep:xanue yueOHOro npeamera «AJiredopa»
Yucaa (13 4.)
PauuonanbHbIe yncIa
MHOXECTBO palMOHaNbHbIX uuces. CpaBHEHHE palMOHAJIbHBIX uuncen. JlelctBus c¢
palMOHATILHBIMA YHCIIaMU. [Ipedcmasienue payuoHaibHo20 YUcia 0ecsimusHou 0poowvio.
HppanuonanbHbIe YU
[lonsTne uppanmoHasbHOro uyMcia. Pacno3HaBaHMe uppanHMOHaIbHBIX uucen. lIpumepst

JI0Ka3aTenbCcTB B anredpe. MppalmoHanbHOCTh YHCiIa J2. [Mpumenenne B reomerpun. CpasHenue
uppayuoHanbHulx yucei. MHodxcecmao OelicmeumenbHuIX Yucel.

TosxkaecTBeHHbIe IpeoOpa3zoBanug (98 u.)

YucioBble 1 OYKBEHHbIE BbIPAKEeHUS

Boipakenue ¢ nepemeHHOW. 3HaueHHe BbIpakeHUs. lloacTaHOBKa BBIpa)KEHUH BMECTO
MePEeMEHHBIX.

eibie BbIpameHUs

Crenenp Cc HaTypaldbHBIM TOKa3aTeneM U e€ cBoicTBa. [IpeoOpa3oBaHuUs BBIpAXKEHUI,
COJIep KAINX CTETIEHU C HATYPaJIbHBIM ITOKA3aTeNEM.

OpnouneHn, MHorouneH. JleWcTBUA C OJHOWIEHAMH M MHOTOYWIEHAMHU (CIOXKEHHE,
BBIUYUTAHNE, YMHOXEHHE). DOPMYIBI COKPAIEHHOTO YMHOXKEHHS: Pa3HOCTh KBaJpaTOB, KBaapaT
CYMMBI M pa3HOCTH. Pa3nojkeHrne MHOTOUJIeHa Ha MHOXKUTENN: BEIHECEHHE OOIIEro MHOXKHUTENS 32
CKOOKH, epynnupoexa, npumeneHue opmyn cokpawénno2o ymHoxcenus. Keaopammulii mpéxunen,
PpasnodiceHue K8aopamHo2o0 mpeéxuneHa Ha MHONCUMENU.

ApoOHo-pannoHaJbHbIe BHIPAKEHUS

Crenenp ¢ uenbiM TmokaszareneM. IIpeoOpazoBaHue ApOOHO-TMHEHHBIX BbIpAKEHUIL:
CIIOKEHHUE, YMHOXKEHUE, NeNeHue. Anreeopauveckas 0poow. JJonycmumvle 3HA4eHUs NEPEMEHHBIX 6
OpobdHo-payuonanvHulx  evipadicerusx. Coxpawenue aneebpauveckux Opobeu. Ilpusedenue
aneebpauyeckux Opobetl Kk obwemy 3HameHamenio. [eiicmeus ¢ aneeopaudeckumu OpoOIMU:
cllodiceHue, 8bluumanue, YMHoJceHue, oelieHue, 6036e0eHue 8 CIeneHb.

IIpeobpazosanue vipasicenuti, cO0EPHCAUUX 3HAK MOOYIIA.

KBanparnbie kopHu




Apudmernueckuil KBaapaTHBIH KopeHb. [IpeoOpa3oBaHue BBIpAKEHUH, COAEPIKALINX
KBaJIpaTHbIE KOPHU: YMHOXKEHUE, JICJIEHNE, BHIHECEHHE MHOXKUTENS U3-TI0J] 3HaKa KOPHS, 8HeceHue
MHOXMCUmMeNsi NOO 3HAK KOPHAL.

YpaBHeHus U HepaBeHcTBa (72 4.)

PaBencrBa

Uucnosoe paBeHCTBO. CBOKCTBA YUCIOBBIX PABEHCTB. PABEHCTBO € EPEMEHHOM.

YpaBHeHus

[TonsTie ypaBHeHMsI U KOpHSI ypaBHeHUs. [Ipedcmasnenue 0 pasHOCUTbHOCIU YPABHEHUII.
Obaacmob onpedenenus ypasrenus: (001acms OONYCMUMbIX 3HAYEHUL NePeMEHHOlL).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuHEHHBIX ypaBHEHUU. Jlumeiinoe ypaeunenue c napamempom. Koauuecmeo
KOpHell TUHetH020 ypasHeHus. Pewenue nuneinblx ypagnenuil ¢ napamempom.

KBaapaTrHoe ypaBHeHHe U €r0 KOPHH

KBanparusle ypaBHenus. Henonuble kBajgpaTHble ypaBHEeHUs. JJUCKPUMHUHAHT KBaJpaTHOTO
ypaBHeHusa. Dopmysna KOpHEH KBaJpaTHOro ypaBHEHUs. [eopema Buema. Teopema, obpammuas
meopeme Buema. Pemenune KBaJpaTHBIX YpaBHEHHIl: MCIOJIb30BaHUE (POPMYIIBI ISl HAXOXKICHUS
KOPHEH, epaghuueckuti memoo pewieHusl, pasilodiceHue Ha MHOJNCUmenu, noobop KopHell ¢
ucnonvzosanuem meopemvl Buema. Konuuecmeo xopHeii K8aOpamHo20 ypagHeHuUs 8 3a8UCUMOCIU
om e2o Ouckpumunmauma. buxeadpamuvle ypasuenus. Ypaenenus, c8oOuMvle K JIUHEUHbIM U
keaopamuwvim. Keadpammuvie ypasnenus ¢ napamempom.

JApoOHo-paunoHaIbHbIe YPABHEHUS

Pemenne mnpocteimux ApoOHO-IMHEHHBIX ypaBHEHUU. Peuenue OpoOHO-payuoHAIbHBIX
VPaHeHUII.

Memoowl pewienus ypagHeHuti: Memoobl PAGHOCUILHLIX NPeodpA308aHuUll, Memoo 3aMeHbl
nepementol, epaguueckuti memoo. Mcnonrvzosanue c0ticme QyHKYULl npu peuieHuy ypasHeHull.

Tpocmetiwiue uppayuonansuvle ypasnenus éuoa [ f (x) =a, \/f (x)= \/g (x) -

Vpaeuenus euda X" = a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ AByMs NIepeMEHHBIMU. JIMHENHOE ypaBHEHUE ¢ ABYMs IIEPEMEHHBIMU. [Ipsamas
Kax epaguyeckas unmepnpemayus TUHeH020 YPAGHeHUs C 08YMsl NePeMeHHbIMU.

ITonsTHE cucTeMbl ypaBHEHMI. Pellienne cucteMbl ypaBHEHUM.

MeTtoapl pelieHusl CUCTEM JIMHEHHBIX YpaBHEHUH C JBYMsI NEPEMEHHBIMU: 2pagduueckull
Memoo, Memoo CA0HCEeHUsl, METO ITIOJCTAHOBKH.

Cucmembl TUHENUHBIX YPABGHEHUL C NAPAMEMPOM.

HepaBencrBa

UucnoBbie HepaBeHcTBAa. CBOICTBAa YHCIOBBIX HEpPaBEHCTB. [IpoBepka cCrHpaBemIMBOCTH
HEPABEHCTB IIPH 33/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHCTBA. (OOacmb onpeoenenus
HepaseHcmea (001acms OONYCMUMbIX 3HAYEHUL NePEMEHHOLL).

Pemienue nuHEHBIX HEPABEHCTB.

Kesaopamnoe nepasencmeo u eco pewenus. Pewenue KeaOpamuvlx HEPAGEHCME:
UCNONb3068aAHUE CBOUCME U 2papurka KeaopamuuHou QYHKYuu, Memoo UHMep8alos. 3anuco
peuienus KeaopamHo20 HepaseHCcmaa.

Pewenue yenvix u OpobHo-payuonanbHvlx HepageHcme MemoooM UHMEPEATLOS.

Cucrembl HepaBeHCTB

CucremMbl HEpAaBEHCTB C OJIHOM IEpeMEHHOW. PelleHne CUCTEM HEpPaBEHCTB € OJHOM
NEPEeMEHHOI: TMHEHHBIX, Kgadpamubix. V1300pakeHne pelieHus: CHCTeMbl HEpaBEeHCTB Ha YMCIIOBON
MPSIMOM. 3alniCh PENIEHUs] CUCTEMbI HEPABEHCTB.

POyuxknunn (48 4.)

Iousitue pyHkuuu




JlekapToBbl ~ KOOpAMHATBI  Ha  IUIOCKOCTH. DOpMHpOBaHHME  INPEACTABICHUNA O
METANpPEeIMETHOM TOHATHU «KOOpAWHATBD. CrocoObl 3amaHus (QYHKIWNA: aHATUTHYCCKH,
rpa¢puueckuii, Tabmuunbeid. ['paduk Qynkiun. Ilpumepsl ¢(yHKIMHA, MOTydyaeMbIX B IpoIEcce
UCCIICIOBAHMSI PA3IMYHBIX PEATBHBIX MPOIIECCOB M PEIICHUs 3a1ad. 3HaueHue (YHKIHUU B TOUKE.
CpoiictBa (yHKUMA: 00JacCTh OINpeNeNeHus, MHOXKECTBO 3HAUCHHH, HYIH, T[POMEXKYTKH
3HAKOTIOCTOSIHCTBA, YEMHOCb/HEeYEMHOCMb, TIPOMEKYTKH BO3pACTaHUS M yObIBaHUS, HAUOOJIbIIICE
U HauMeHbInee 3HaueHus. McenenoBanne ¢pyHkumu no e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie ynxyuu.

JluneiiHasi pyHKIHS

CpoiicTBa u rpaduk JuHeHON QyHKIMH. YTinoBol Ko3dduuuent npsmoii. Pacronoxenue
rpaduka JMHEHHONW (PYHKIIMU B 3aBUCUMOCTH OT €€ YIJIOBOTO KO3((UIIMEHTa U CBOOOTHOTO YJICHA.
Haxooicoenue rosgpgpuyuenmos numnetinot @GyHKyuu no 3a0aHHLIM YCIOBUSIM. NPOXOAHCOEHUE
npAMOU yepes 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONCOeHUe NPAMOU depe3 OAHHYIO
MOYKY U NAPANIENbHOU OAHHOU NPIMOLL.

KBaaparuunas pyHkumst

CpoiictBa u Tpaduk KBaapaTuuyHOW ¢GyHKuMK (mapabomna). Ilocmpoenue epaguka
Kkeaopamuyunol yHkyuu no mouxam. HaxoxaeHue Hysned KBaapaTUYHOW (YHKIHMH, MHONCECMBA
3HAYEHUL, NPOMENHCYMKOB8 3HAKONOCMOAHCIEA, NPOMENCYMKOE MOHOMOHHOCTU.

OoOpaTHasi NPONOPUNOHAIBLHOCTH

CaoiicTBa GyHKINH Y = K . ['unepbomna.
X

I'pagpuku pynkyui. Ilpeodopaszosanue epaghuxa ¢ynxkyuu y= f(X) o1 nocmpoenus
epagpuxoe Gynxyuii 6uda y = af (kx+b)+c.

Ipagpuru gynxyuii y=a+XLb, y=x, y=3x, y=|x.
+

IlocsienoBaTeIbHOCTH M IPOTPeCCHH

YucnoBas nociaen0BaTeIbHOCTh. [IpruMepsl YHCIOBBIX OCHeA0BaTeNbHOCTEH. beckoHeunbie
nociye0BaTenbHOCTU. Apudmernueckas rnporpeccus U e€ cBoicTBa. ['eomeTpruueckas mporpeccusi.
Dopmyna odbwezco uneHa u cymmsvl N NEPEbIX UNEHO8 aApuUPMemudeckol U 2eoMempuyecKol
npoepeccuil. Cxo0aasics 2eoMempuiecKas npo2peccus.

Pemienue TeKCTOBBIX 3aAa4 (24 4.)

3agauu Ha Bce apudMeTHYecKHe AeliCTBUS

Pemienue TeKCTOBBIX 3afau apupMeTHUecKuM criocoboM. Mcnonb3zoBaHue TaOIHIl, CXEM,
yepTexeH, JPyrux CpeCTB NPEACTABICHUS JaHHBIX MIPH PEIICHUU 3a]Ja4H.

3aga4u Ha IBHKEHHE, PA00TY H MOKYIIKH

AHanu3 BO3MOXXHBIX CHUTyallMil B3aMMHOI'O PaclojOXeHUs OOBEKTOB MPHU HX JBHUKEHHH,
COOTHOILIEHUS] 0ObEMOB BBINOIHAEMBIX pabOT ITPU COBMECTHOM padoTe.

3agauu Ha YACTH, 10JIH, TPOLEHTHI

Pemenne 3amau Ha HaXOKIEHME YacTH YMCIA U YMCIA [0 €ro 4yacTu. PemieHue 3amgad Ha
HpPOLEHTHI U 10au. [IpuMeHeHre nponopuuil Npu peneHuy 3a1ad.

Jlornuyeckue 3aqa4n

Pemenue nornveckux 3anad. Peutenue 102Uutieckux 3a0a4 ¢ NOMowbio epagos, mabauy.

OcHOBHBbIE MeTOAbI pelleHus] TEeKCTOBBIX 3a4a4: apudmeTuueckuil, anreOpanveckui,
nepebop BapuaHTOB. [lepguunble npeocmasieHus o0 OpyeuUx Memooax peueHus 3a0ay
(ceomempuueckue u epaguieckue memoosl).

CTaTucTHKA U Teopus BepositTHocTel (31 4.)

CraTucruka

TabnuuHoe u rpaduyeckoe mpencTaBiIeHUe JaHHBIX, CTOJI0YAThIe U KPYTOBbIE TUAarpaMMBl,
rpaduku, TpUMEHEHHE auarpaMm U rpadukoB I OMUCAHUS 3aBHUCHMOCTEH peaabHBIX BETUYHH,
u3BliedeHre MHGoOpManuu U3 Tabmuu, auarpaMM U rpagukoB. OnucarenbHble CTaTUCTUYECKUE




1oKa3aTe YUCIIOBBIX HAOOPOB: cpeHee apupMeTuyeckoe, Meouara, HanOobIIee 1 HauMEHbIIIee
3HaueHus. Mephbl paccenBaHus: pa3Max, oucnepcus U CmaHoapmHoe omxkioOHeHue.

CnyuaiiHast M3MEHYMBOCTh. VI3MEHUMBOCTHP NpU U3MEpeHUsX. Pewarowue npasuia.
3axonomepHOCMU 8 UBMEHUUBBIX BEIUUUHAX.

Cayuaiinbie coObITHS

CrnydaiiHple ONBITHI (PKCIEPUMEHTHI), AJIEMEHTapHBIC CIydaHbIe COOBITHS (MCXOIBI).
BepositHocT  snemeHTapHbIX  cOOBITHH. CoOOBITHS B CIOy4alHBIX  OKCHEpUMEHTaX U
OJIaronpuATCTBYIOIIUE 3JIEMEHTapHble COObITHS. BeposTHOoCcTH citydailHbIX cOOBITHI. OMBITHL C
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSAMH. Kilaccuueckne BEpOATHOCTHBIE OIBITH C
UCIIOJIb30BAaHUEM MOHET, KyOUKOB. [IpedcmasneHue cobwvimuil ¢ nomowpio ouazpavm Jillepa.
Ilpomusononodcnvie cobvimus, obveouneHue u nepeceuenue codovimuil. Ilpasuno crodcenus
seposmuocmeti. Cnyyaiinwiii 6b100p. Ilpeocmasnenue sxcnepumenma 6 eude oepesa. Hesasucumole
cobvimus. YmHodcenue seposmuocmelt Hezasucumvlx coovimuti. IlocniedosamenvHule He3agucumbvie
ucneimanus. IlpencraBieHne o0 HE3aBUCUMBIX COOBITUSX B KU3HU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymnooicenus, nepecmanosku, pakmopuan yucia. Couemanusi u 4ucio co4emaHuil.
Qopmyna uucia couemanuti. Tpeyeonvnux Ilackana. Onvimvl ¢ OOAbWUM — YUCTIOM
PABHOBO3MOJICHLIX ~ JJIEMEHMAPHBIX  cobbimull.  Bwiuucienue 6eposmHocmell 6 ONbIMAX —C
npumerenuem Komounamopuwix gopmyn. Ucneimanus Bepuyanu. Ycnex u neyoaua. Beposmnocmu
cobvimutl 6 cepuu ucnoimanuii bepnynnu.

Cnyuaiinvle éenuuunsl

3HakomMcmeo co CayuauHbiMU 8eTUYUHAMU HA NPUMEPAX KOHEUHBIX OUCKPEMHBIX CIVYAUHbIX
eenuyun.  Pacnpeodenenue  eeposmuocmeti.  Mamemamuueckoe — oorcuoanue.  Ceoticmea
Mamemamuyeckozo odcuoanus. Ilonamue o 3axone donvuiux uucen. Mzmepenue eeposimuocmel.
Ilpumenenue 3axkona OOMLWUX UUCEN 6 COYUONIO2UU, CMPAXO8AHUU, 6 30PABOOXPAHEHUU,
obecneueHuu 6e30NACHOCMU HACENIeHUS. 8 UPE3BbIYALIHBIX CUMYAYUSIX.

Hcropusi MaTeMaTHKH

Bosuuxnogenue mamemamuxu kak Hayku, smanvl eé pazeumus. OCHOBHble paszoenvl
Mamemamuxu. Beidaowuecs mamemamukuy u ux 6K1ao 6 paseumue HayKu.

beckoneunocmv muoowcecmea npocmeix uucen. Yucna u onunvl ompeskos. PayuonanvHuvle
yucna. Ilompebnocmo 6 uppayuonanvueix yuciax. Llxkona Iugacopa

3apoocoenue ancebpvr 6 nedpax apugmemuxu. An-Xopesmu. Poowcoenue Oykeennou
cumsonuku. I1. @epma, @. Buem, P. [/lexapm. Hcmopus eonpoca o naxodxcoenuu Gopmyn Kopueu
aneebpauveckux ypaeweHuil cmeneneu, oonvuiux uvemvipéx. H. Tapmanvs, [Joc. Kapoanmo, H.X.
Abenv, D.1anya.

Tlosenenue memooa KoopouHam, NO360JAOWE20 NEPEBOOUNb 2eoMempuyecKue 00veKkmol
Ha sA3vIK aneeopol. llosenenue epaguxos yukyuii. P. Jlekapm, I1. Depma. [Ipumepvl paznuunsix
cucmem KOOpOUHam.

3aoaua Jleonapoo Ilusanckoeo (@Qubonauuu) o xpoaukax, wucia DPubonmayuu. 3adaua o
waxmamuoti docke. CXo0uUMocmy 2eoMempuieckol npozpeccuul.

Hcmoxu meopuu eeposmuocmeii; cmpaxogoe oeno, azapmuule uepsvl. I1. @epma, b.Ilackanw,
A. bepuynnu, A.H.Koamozopos.

IloBTOpenue (20 4.)

Y4eOHO-TeMaTHYECKOE IVIAHUPOBAHUE

KonuyectBo 4acoB B pabdoueit
Ne Paspnenn! kypca nporpamme OCHOBHOI'O o0iero
o0pa3oBaHus
7 K. 8 k. 9 K. 7—9 k.
AJITEBPA 102 102 102 306
1. Yucaa 4 9 - 13
. ParnnonansHbBIE YnciIa 4 6 - 10




. HppanuronanbHbie Yrcia - 3 - 3
2. ToxxaecTBeHHBIE 56 35 7 98
npeodpa3oBaHus
. YucnoBbie u OykBeHHBIC | 8 - - 8
BBIPQ)KEHUS
. Llenbie BeIpaKeHUS 48 - 5 53
o JpoOHO-paninoHabHbIe - 22 1 23
BBIPOKCHUS
o KBanparsble kopHU - 13 1 14
3. YpaBHeHusI H HEPaBEHCTBA 14 31 27 72
o PaBencrBa 1 - - 1
o YpaBHeHUs 3 - 3 6
o JluHeliHOE ypaBHEHUE U €ro KOpHH | 2 - - 2
o KBagpaTtHoe ypaBHEHHWE U €ro | - 9 - 9
KOPHU
o JpoOHo-pannoHagbHbIC YypaBHEHHS | - 5 5 10
o Cucremsl ypaBHeHUN - 10 18
. HepaBencrBa - 13 6 19
° CucremMbl HEpaBEHCTB - 4 3 7
4. DOyHKIMHU 14 4 30 48
. [Tonstue GpyHkunu 5 - 5 10
. Jluneitnas pyHkuus 7 - - 7
o KBanpatnanas GyHKIus 2 - 6 8
. OGparHas TpoONOPILHOHATIEHOCTh - 2 - 2
o I'papuxu ¢ynxyuii - 2 4 6
. [TocnenoBarenbHOCTH U - - 15 15
POTPEeCCU
5. PelreHue TeKCTOBBIX 32124 7 11 6 24
6. CraTucruka } " Teopus | , 7 29 31
BepOsSITHOCTEH
. Craructuka 2 4 - 6
o Crnyyvaiinble COOBITUS - - 10 10
o Dnemenmvl KOMOUHAMOPUKU - - 8 8
° Cryuatinvle senuyutbl - 3 4 7
7. IToBTOpEHUE 5 5 10 20
Kiacc 7
KonnuecTBo KOHTpOJbHBIX | 10
pabot




