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1. IInanupyembie pe3yJIbTaThl OCBOCHHUSI Kypca«AJredpa 7-9»
Jlns obecrieueHrss BO3MOXKHOCTU YCIIECIIHOTO MPOAOKEHUs oOpa3oBaHUs Ha 0a30BOM
YpOBHE BBIMYCKHUK HAyYUTCS, a HAa YIIyOJIEHHOM (BBIOCICHO KYpCUBOM) YpPOBHE

BBIITYCKHHUK ITOJTYYHUT BO3MOKHOCTh HAyYUThCA B 7—9 Kiaccax:

J1eMEeHThI TEOPHUHM MHOYKECTB M MATEMATHYECKOH JIOTMKH

* OmnepupoBaTh MOHATUSMU: MHOXKECTBO, XAPAKMEPUCMUKU MHONCECEd, DIEMEHT
MHOXKECTBA,  Mycmoe MHOJCeCmeo, KOHeuHoe U  DOecKoHeuHoe  MHOJcecmsd,
MOJIMHOKECTBO, MPUHAIJIC)KHOCTD, 8KIIOYEHUE, PABEHCINBO MHONCECTNE;

* U3006pANCAMb MHOIHCECMBA U OMHOULEHUE MHONCECME C NOMOWbIO Kpy20s Jliiepa,

* onpeodensimes NPUHAOJEHCHOCIb INeMEHMA MHONCECmMEY, 00beOUHEeHUI0 U nepeceyenuio
MHOXMCECmS;

* 3371aBaTh MHOKECTBO MEPEUUCIECHUEM €r0 3JIEMEHTOB, CJI08€CHO20 ONUCAHUS,;

* HAXOJUTh TNlepeceueHne, 00bEeIUHEHNE, TIOJIMHOKECTBO B MPOCTEUININX CUTYAIIUSIX;

* ONepUpoBaTh TOHATUSIMU: OIpPEICICHHE, aKCHOMa, TeopeMa, J0Ka3aTelIbCTBO,
8bICKA3bIBAHUE, UCIUHHOCIb U JIOHCHOCb BbICKA3bIGAHUS, OMPUYAHUE 8bICKA3bIGAHUL,
onepayuu Hao 8bICKA3bIGAHUAMU: U, UTU, He, YCII08HbLE BbICKA3bIBAHUS (UMNIUKAYULL),

* PUBOAUTH MPUMEPHI M KOHTPIIPUMEPHI TSI IIOTBEPKICHNS CBOMX BBICKa3bIBAHUM;

* CIMPOUMb BbICKA3LIBAHUS, OMPUYAHUS BbICKA3LIBAHUI.

B noBceqHeBHOM KM3HU U TP U3Yy4YEeHUH JAPYTUX NPEIMETOB:

* UCIOJIb30BaTh TrpaduyecKoe MpeJCTaBICHUE MHOMXECTB JJI ONUCAHUS PealbHbIX
IPOIIECCOB U SIBJICHUH MPU PEHISHUH 3a7a4 U3 APYTUX y4eOHBIX IPEIMETOB;

* CIMPOUMb YenouKU YMO3AKIIOYEHUL HA OCHOBe UCHONb308AHUS NPABUIL IO2UKU,

*  UCNONB306AMb  MHOJCECMEA, Onepayuu ¢ MHOJcecmeamu, ux zpaguueckoe
npedcmagiierue 0 ONUCAHUS PEATIbHbIX NPOYECCO8 U SIeHUI.

Yucaa

* OnepupoBaTh MOHATHAMU: HATYPAIHLHOE YHCIIO, 1IEJI0OC YHCIIO, OOBIKHOBEHHAS APOOb,
JeCATUYHAs JApoOb, CMEIIaHHas JpoOb, PAIMOHATBLHOE YHCIO0, apUMETUUECKUIt
KBaJIpaTHBI KOPEHb;

° ONnepuposamv NOHAMUAMU. MHONCECTNBO HAMYPANbHLIX YUCEN, MHONCECMBO UYeIblX
yucesl, MHONCECM80 PAYUOHAIbHBIX YUCE, UPPAYUOHATIbHOE YUCTIO, K8AOPAMHbIU KOPEHD,
MHOXHCECMBO OCUCMBUMETIbHBIX YUCEI, 2eOMEeMPUYECKAs URMepNpemayus HamypaibHblX,
Yenvlx, PAyUOHAIbHBIX, OeUCMBUMEIbHbIX YUCe],

* NOHUMAMb U 0OBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

* UCIIOJIb30BaTh CBOKMCTBA YMCEJI M MpaBUja JICMCTBUU MPU BHINIOJHEHUN BBIYUCICHUU, 6
MOM HUcCie C UCHOTIb30BAHUEM NPUEM O 8 PAYUOHATIbHBIX BbIYUCTEHUL;

* HCIIOJIb30BaTh NMPHU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUN BBIYUCICHUN U
pEIICHUN HECJIOKHBIX 3a/1aY;

* BBIMIOJIHATh OKPYTJICHHE PAIIMOHATIBHBIX YHUCENT B COOTBETCTBUHM C IPaBUJIAMH U C
3a0AHHOU MOYHOCMDBIO,

* OIICHMBATh 3HAYEHHUE KBAJPATHOT'O KOPHS M3 MOJIOKUTEIBHOTO IEJI0TO YHCIIa;

* pacIo3HaBaTh pallMOHAJIbHBIC U UPPAIlMOHAIBHBIC YUCTIA U CPABHUBAMD UX,

* nPeoOCcmasiamsb payUOHAIbHOE YUCTO 8 8Ude 0eCAMU4HOU Opoou;



* YNopsao0oyuUsams YUCid, 3aNUCAHHbIE 8 8UOE OOLIKHOBEHHOU U 0eCAMUYHOU 0poou,

» HaxoauTh HO/l m HOK uuncen u ucnonvzosame ux npu pewenuu 3a0au.

B noBceqHeBHO KM3HU U NIPHU U3YyYeHUH JAPYTUX MPEIMETOB:

* OIIEHUBATh PE3YIHTAThI BRIYUCIICHUH MPU PEIICHUH MPAKTHUECKUX 3a/1a4;

* BBITIOJIHSTH CPAaBHCHHE YHCEIT B PCATBHBIX CUTYAIUAX;

* COCTABJISITh YWCJIOBBIC BBIPAKCHUS IPH PEHICHUW MPAKTHUYSCKUX 3aJad M 3aJad u3
JIPYTHX Y4eOHBIX MPEIMETOB;

* NPUMEHAMb NPABUNA NPUOTUNCEHHBIX BLIUUCTIEHU NPU PelleHUY NPAKMUYecKux 3a0ay
U 3a0a4 U3 Opyeux y4yeOHvlX npeomemos,

* BLINOJHAMb CPABHEHUE Pe3YIbMamos 8bIYUCIeHUL NPU peuleHUU NPAKmuiYecKux 3a0ad,
8 MOM YUC/le NPU GLINOJHEHUU NPUOTUNCEHHBIX BbIYUCTCHULL;

* COCMABIAMb U OYEHUBAMb YUCIIOBbIE BbIPAICEHUS NPU PeUleHUU NPAKMUYECKUX 3a0ad U
3a0a4 u3 Opyeux y4eOHvlX npeomemos,

* 3aNUCHIBAMb U OKPY2IAMb YUCTIO08ble 3HAUEHUs. PealbHbIX BeIUYUH C UCNONIb308AHUEM
PA3HLIX cucmem uUMepeHusl.

ToK1ecTBeHHbIE MPeo0pa3oBaHus]

* OnepupoBaTh MOHSATUSMH: CTCIICHb C HATypajJbHBIM IOKA3aTEJICM, CTCICHD C IEIBIM
OTPHUIATEIBHBIM ITOKA3aTEIICM;

* BBINOJIHATh HECJIOXKHBIC IMPEOOpPa30OBaHUSA IS BBIYUCIICHHS 3HAYCHUN YHMCIOBBIX
BBIPOKEHHUH, COJIEpIKAIUX CTEIEHU C HATypajJbHBIM IIOKa3aTelieM, CTEIEeHH C IEbIM
OTPHUIIATEIIPHBIM TTOKa3aTeNIeM;

* BBINIOJIHATH TIPeoOpa3oBaHUs IEIbIX BBIPAKEHUHN: PACKPHIBATH CKOOKH, TPHUBOJUTH
OI00HBIE ClIaraeMble; BBITIONHATE Oelicmeusi ¢ 0OHOUIeHAMU (CodceHue, 8blyumanue,
VMHOMCEHUE), 0eUCBUsL C MHO2OUNEeHAMU (CTLOJICEHUe, 8blYUMAaHUe, YMHONCEHUE),

* UCIIOJNIB30BaTh (OPMYINBI COKPAIIEHHOTO YMHOXXEHHs (KBaapaT CYMMBI, KBajpar
Pa3HOCTH, PA3HOCTb KBAJIPATOB) JJIsl YIIPOIIECHUS BBIYMCICHUN 3HAYECHUM BBIPAXKCHMUII;

*  BLINOJHAMb PA3NONCEHUE MHO20UNCHO8 HA MHOJNCUMENU OOHUM U3 CHOCODO08:
gblHeceHUue 3a CKOOKY, 2pYNNUpo6Ka, UCNONb308aHUue GOopMyl  COKPAWEHHO20
VMHOMCEHUS,

* 8blOCIAMb KBAOPAM CYMMbl U K8AOPam pa3sHOCMuU 00OHOYIEHOE,

* PACKIA0bIBAMb HA MHONCUMENU K8AOPAMHbBII MPEXUTICH;

*  GBLINOJIHAMb NPeoOPA30BAHUSL  BBIPANCCHUL, COOEPAHCAUUX CMENeHU C YeablM
ompuyamenbHblM NoKazamenem, nepexooums Om 3anucu 8 eude CmeneHu ¢ Yeibim
ompuyamentbHblM NOKA3amenem K 3anucu 8 suoe opoou;

* BBIMOJHATH HECIOXKHBIE TMpeoOpa3oBaHUs JAPOOHO-TUHEHHBIX BBIPAXKEHUU U
BBIDOKEHUHW C KBAJAPATHBIMU KOPHSAMH, d Makxice cokpaujeHue oOpobeti, npusedexue
aneebpauyeckux Opodei K obuemy 3HAMEHaAmenio, CILONCeHUe, YMHOMCeHuUe, OeleHue
aneebpauveckux 0pobell, 8038edenue aneedbpauteckol Opoou 8 HAMypaibHyIO U Yeayio
ompuyamenvbHyo cCmenetu,

* BLINOJHAMb NPE0OPA30BAHUS BLIPANCEHUL, COOEPACAUUX KBAOPAMHbIE KOPHU,

* guldeNsimb K8Aopam CyMMbl WAL KBAOpam pAa3HOCMU OBYUYNeHd 8 GblPANCEHUSIX,
cooepaicamux Keaopammule KOpHU,

* GLINOJIHAMb NPE0OPA3Z0BAHUS BLIPANCEHUL, COOEPAHCAUJUX MOOYTb.

B noBceqHeBHO KM3HU U TP U3YYEHUH JAPYTUX MPEAMETOB:

* IOHUMATh CMBICJT 3aITUCH YHCIIa B CTAHJAPTHOM BUJIE;

* OMIEPUPOBATH HA 0A30BOM yPOBHE TOHITHEM «CTAHIAPTHAS 3aIMMCh YHUCIIAY;



* GLINOIHAMb NPeobPA308anUsl U OeliCMEUs C YUCIAMU, 3ANUCAHHLIMU 8 CIAHOAPMHOM
guoe;

* BLINOIHAMb NPE0OPA308AHUS ANICEOPAULECKUX BbIPANMCEHUL NPU PeueHUU 3a0ay Opyeux
YUeOHbIX NPeOMemos.

YpaBHeHUS U HEPABEHCTBA

* OnepupoBaTh MOHATUSMU: PABEHCTBO, YMCIOBOE PABEHCTBO, YpPaBHEHUE, UHCIOBOE
HEPAaBEHCTBO, HEPABEHCTBO, KOPEHb YypaBHEHWUs, pEIICHUE YpaBHEHHs, peIIeHUe
HEPABEHCTBA,  PABHOCUNbHbIE  YPAGHEHUs,  001acms  OnpeoeneHusi  YPaGHeHus
(Hepasencmea, cucmemvl YPAGHEeHULl UNU HEPABEHCMS),
* MPOBEPSITH CIPABEIITUBOCTh YHCIIOBBIX PABCHCTB M HCPABCHCTB;
* pemiaTh JIMHCWHBIC HEPABECHCTBA U HECIIOKHBIC HEPABEHCTBA, CBOISIIINECS K JIMHCHHBIM;
* peliath JIMHEWHBIC YpaBHEHUS U YPAGHEHUs, C800SAujUecs K JUHEUHbIM, C TIOMOIIbIO
TOXJIECTBEHHBIX IPEOOPA30BAHUM;
* IPOBEPATH, SIBSCTCS JIU TAHHOE YUCJIO PEIICHUEM yYpaBHEHUsI(HEPABEHCTBA);
* pemiaTh KBaJpaTHBIC YPaBHEHUS 10 GopMyJie KOpHEH KBaIpaTHOTO YPaBHCHMUS;
* pewiamb KeaOpamuvle YPAGHEHUS U VPAGHEHUs, CB800AuUecs K K8AOPAMHLIM, C
NOMOWBIO MOAHCOECMBEHHBIX NPEO0OPAZ08AHUI;
* peniaTh CUCTEMBI HECJIOKHBIX TUHEHHBIX YPaBHCHUH, HEPABCHCTB;
* n300pakaTh PEIICHUS HEPABCHCTB U UX CHUCTEM Ha YMCJIOBOW MPSIMOW;
* peuamsb OpOOHO-IUHElLHbLE YPABHEHUS,
* peuwiams npocmetiuue uppayuoHaibivie ypasenus euoa./f(x) = a, /f(x) = Jgx)
* pewams ypasnenus 6uda X' = @,
* peuiamsv YpAaeHeHUs CNOCOOOM PA3NONCEHUS. HA MHOdCUMENU U CNOCOOOM 3aMeHbl
nepemeHHol,
* UCNONL308AMb MEMO0 UHMEPBANo8 Ol peuleHuss Yeavix U OpOOHO-PAYUOHATbHBIX
HepaseHcms;
* pewams auHelinble YPasHeHUs U HePABeHCBA ¢ Napamempami;
* peuams HeCl0JCHble K8AOPAMHble YPABHEHUS C NAPAMEMPOM;
* peuams HeCl0JCHble CUCMEMbL TUHEUHbIX YPABHEHUL C Napamempamu,
* peuams HeCl0JCHble YPABHEHUS 8 YEablX YUCTAX.
B noBceqHeBHOM KM3HU M IPU U3YyYEHUH JAPYTUX NPEIMETOB:
* COCTaBISITh U PEIIaTh JIMHEWHBIC YPABHECHUS U K8AOPAMHble YPABHEHUS, YPAGHEHUS, K
HUM CBOOAUUECS, CUCTNEMbL TUHEUHbIX YPABHEeHUll, HepaseHcma TIPU PEIIeHUN 3a71ad U3
JIpYyTUX y4eOHBIX MPEAMETOB;
*  GBLINOAHAMb OYEHKY Npasoonododust pesyibmamos, Noay4aemvix npu peueHuu
JIUHEUHBIX U KBAOPAMHBIX YPAGHEHUL U CUCMEM JTUHEUHbIX YPAGHEHUN U HEPABEHCME NPU
peuteHuu 3a0ay 0pyaux y4eOHblX npeomemos;
s gvlOUpamMb coomeemcmeyruue YpPasHeHus, HepageHcmed Uiu UX Ccucmemvl 0
COCMABIeHUS MAMEMAMUYECKOU MOOeU 3A0aHHOU PEAbHO CUMYayuy Uil NPUKIAOHOU
3a0auu;
* yMemb UHMEPRPEemupo8ams NoOJIy4YeHHbll NpU peuleHUuU YpagHeHus, HepageHcmea Uil
cucmemvl pe3yibmanm 6 KOHMeKCme 3A0AHHOU pPeanbHOU CUumyayuu uiu NpuKiaoHoU
3a0aqu.
DYHKINHA
* OnepupoBaTh NOHATUAMU: PYHKYUOHANbHAS 3a8ucumMocmsb, PyHKIUS, Tpaduk
dbyHKIMM, cIOCOObI 3a/1aHus (YHKIIMHU, apTyMEHT U 3HaueHHE (PYyHKIHUH, 00JIaCTh



OTIpeIeTICHNUS] 1 MHOXKECTBO 3HAUCHHUN (PYHKUINHU, HYIH QYHKIHUH, HPOMEHCYMKU

3HAKONOCMOSIHCMBA, MOHOMOHHOCb (DYHKYUU, YEMHOCb/HEUEMHOCMb OYHKYUU,
* HaXOAUTh 3HaUCHUE (QYHKIUH 110 3aJJaHHOMY 3HAUYCHUIO apTyMEHTA,
* HaxOJUTh 3HAUYCHHE apryMeHTa IO 33JaHHOMY 3HAYCHUI0 (DYHKIHMH B HECIOXKHBIX
CUTYaIsIX;
* OMpenessaTh TOJOKEHHWE TOUYKH MO €€ KOOpAWHATaM, KOOPAMHATHI TOYKUA MO €&
MIOJIO’KEHUI0 HAa KOOPAMHATHOM MJIOCKOCTH;
* Mo rpaduKy HaXOAWTH 00JIACTH OMPEEIICHUsI, MHOKECTBO 3HAYCHHMA, HylU (PyHKIHH,
MPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MPOMEKYTKH BO3pACTaHUS U yOBIBaHHS, HAUOOIBIIIEE U
HauMEHbIIIee 3HaYCHUsI (PYHKIIHH,
* CTpOUTH rpaduK JTUHEHHON PYHKIUY;
* TIPOBEPSITh, SBJSICTCS JIM JaHHBIA Tpaduk rpaduKkoM 3aaHHON (QyHKIHMH (JTUHEHHOH,
KBaJpaTUYHOU, OOPATHOM MPOTIOPIIMOHATHHOCTH);
* OmpeneNsITh NPUOMMKEHHBIE 3HAYCHHS KOOPAWHAT TOYKH TepecedeHus] TpaduKoB
dyHKmi;
*  cmpoumv  2paguku  AUHEUHOU,  KeaopamuyHou  QYHKYyuil,  0OpamHoU
NPONOPYUOHATLHOCIU, PYHKYUL 8uda y= a+ﬁ,y =vx,y=Vx,y=|x|;

* Ha npumepe K8AOPAMUYHOU QYHKYUU, UCNOIb306AMb HPeoOPA308aHUs 2pagura
@yuxyuu y = (X) ona nocmpoenus epagpuxa gpynxyuu y = af (kx + b) + c;
* cocmasenamv ypasHeHue NpAMOl NO 3A0AHHLIM VCIO08UAM. NPOX0Ooswell uepe3 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMY, NPOX0OAuell uepe3 OAHHYI0O MOUKY U
napanieibHou OAHHOU NPAMOU,
* uccie0o8amov YYHKYuUIO no eé epaguxy;
*  HAXOO0UMb MHONCECM80 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU (PYHKYUU,
* OonepupoBaTh Ha 0230BOM YpOBHE MOHATHSMU: MOCIEAOBATEIILHOCTD, apr(pMeTHIeCcKas
porpeccusi, TeOMETPUUYECKast MPOTPECCHS;
* pemath MPOCTHIE 3a7a4d Ha MPOTPECCUM, B KOTOPHIX OTBET MOKET OBITH MOJy4YeH
HEIOCPEACTBEHHBIM MOACYETOM 0€3 MPUMEHEHUST (OPMYT;
* peulams 3a0ayu Ha apUGMemuyecKyro U 2eoMempuiecKyro npocpeccuio.
B noBceqHeBHOM KM3HU U NIPHU U3YyYEHUH JAPYTUX NPEIMETOB:
* WCIIOJIb30BaTh TPaUKU peaTbHBIX MPOIECCOB M 3aBUCUMOCTEH IS OMpPENeTCHUsT MX
CBOMCTB (HamOoJbIIME ¥ HAUMEHBIINE 3HAYEHHUS, TPOMEXKYTKH BO3pAaCTaHUA U
yOBIBaHMSI, 00JIACTH MOJIOKUTEIHHBIX U OTPUIIATEIHHBIX 3HAYCHUH U T. 11.);
* UCIOJI30BaTh CBOWCTBA JIMHEIHOW GyHKIMU M €€ rpaduK NpH pEHICHUU 3aaad U3
JIpYyTUX y4eOHBIX MTPEIMETOB;
* ULIIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA PeanbHYI0 3A8UCUMOCb UTU NPOYecc No Uux
XapakxmepucmuKkam,
* UCNONB3068AMb CEOUCMBA U 2PAPUK KEAOPAMUYUHOU (DYHKYUU APU peuleHuu 3a0ad U3
opyaux yueOHbIX NpeomMemos.

TexcToBBIC 32124

* Pemarh HECIOXKHBIE CIOKETHBIC 3a/Ja4M pPAa3HBIX THIIOB Ha BCe apU(pMETHUCCKHUE
JICUCTBUS;

* peuiaTh MPOCTbIC U CIOHCHbIE 3A0AUU PA3HLIX MUNOS, A MAKIHCe 3a0a4U NOBbIUEHHOU
mpyoOHOCmU,

* CTPOUTH MOJICNIb YCIIOBHS 3a1a4M (B BHJIC TaOJIMIIBI, CXEMBI, PUCYHKA), B KOTOPOM JaHbI
3HAUEHUS JBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYHH, C IICJIBIO MIOMCKA PEIICHUS 3aa4H;



UCNONIL308AMb paA3Hble KPAMKUe 3anucu KAk MOoOelu MeKCmO8 CIONCHLIX 3a0ay OJis
NOCMPOEHUs NOUCKOBOU CXeMbl U PellerUst 3a0a4;

* pazuames Mooelb MeKCmda U MoOelb peueHus 3a0a4u, KOHCmMpPYuposams K OOHOL
MOOeu peuleHust HeCIOHCHOU 3a0ayu pazHvle MoOoeau meKcma 3a0adu;

* OCYIIECTBIISITH CITOCOO MOMCKA PEIICHHSI 33/1a4i, B KOTOPOM PaCCYKICHUE CTPOUTCS OT
yCIIOBUS K TpeOOBAaHWUIO WIIM OT TPEOOBAaHHUS K YCIIOBHIO;, 3HAMb U NPUMEHAMb 004
cnocoba noucka peweHus 3a0ay (om mpebOBAHUS K YCAO8UIO U OM YCI08US K
mpebo8arnuio);

* pelmaTh HECIOXKHBIC JIOTMYECKHE 3aJaud METOJOM PACCYXKIACHUU, MOoOeauposams
paccysicoeHUs npu NOUCKe peteHus 3a0ay ¢ NOMowbio epagh-cxemol,

* pewamo ocudecKue 3a0ay pa3HblMu Cnocooamu, 8 momuucie ¢ 08ymsa OIOKAMU U C
mpemst O10KamMu OAHHBIX C NOMOWbIOMAadIUY;

* COCTaBJIATH TUIAH PEIICHHS 3a/1aud; BBIJICIATH dTAlbl PEIICHUS3AMAUN U COOEPHCAHUE
KadHcoo20 smand,

* yMmemb 6blOUPAMb ONMUMAILHLIL MemoO peuwleHuss 3a0a4u UOCO3HABAMb GblOOD
Memood, paccmampusams pasiuyHvle Memoobl, HAX0OUMb PAa3Hble peuleHus 3a0ayll,
eciiu 803MOINCHO;

* AHATUUPOBAMb 3AMPYOHEHUSL NPU PeUeHUU 3a0aY,

* BLINOJHAMb PA3IUYHbIE NPE0OPA3068aAHUL NPEOTIONCEHHOU 3a0ayu, KOHCMPYUpPO8aAmb
HOBble 3a0ayu U3 OAHHOU, 8 MOM HUCIe0OpamHble;

*  UHMEPNPemuposams  GbIYUCIUMENbHbIE pe3yIbmanmvl 6 3a0aye, UCCIed08anmb
NOJYyYeHHoe peulenue 3a0a4u,

* AHATUBUPOBANL BCEBO3MONCHBLE CUMYAYUU 83AUMHO20 PACNOJIONCEHUS 08X 00BEKMO8
U UBMEHeHUe UX XAPAKmepucmuk HnPUCOBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl,
paccmosinue) npu  peuwieHuu 3a0ay Ha O8udceHue 08yxX 00beKmos Kak 6 O0OHOM
HanpaeieHuu, max u 6 NPOMuUEONOLONCHbIX HANPABIECHUSIX),

* 3HATh Pa3IMYHUC CKOPOCTEH OOBEKTa B CTOSYCH BOJIC, MPOTHBTCUYCHHUS W 10 TCUCHHIO
PEKH; UCCIe008aMb BCEEO3MONCHbIE CUMYAUUU NPU PeueHuu 3a0ay Ha O8UdceHue no
peKe, paccmampueamobpasHvle CUcmembl Omcuéma,

e pemiaTh 3ajJlaud Ha HAXOKJICHHE 4YacTH YHCIa M Yucjia 10 CrovacTH, peutambs
PaA3H000pasHvie 3a0a4u «HA YACMUY;

* pewams u 060CHOBbIBAMb CEOE peuleHue 3a0a (8blOeIAMbMAMeMamuiecKylo 0CHO8Y)
HA HAXO0JCOeHUe 4acmu YUCla U YUcia no e20 4acmu HAd OCHO8€ KOHKPEMHO20 CMbLCIA
opoou,

* HaXOJMUTh IMPOICHT OT YKCJIa, YKCJIO IO €ro MPOIEHTY, MPOIEHTHOS OTHOIICHUE JIBYX
qucel, IPOLCHTHOS CHIDKCHUE WJIU ITPOIICHTHOE TOBBIIICHUE BETMYNHEI;

* peuamsv 3a0a4u HA NPOYEHMbL, 8 MOM HUCAE CIOICHbIE NPOYEHMbL C 0OOCHOBAHUEM,
UCNOABL3YS pa3Hble CNOCOObI;

* peIIaTh, 0CO3HABAMb U 0OBACHAMb UOCHMUYHOCMb 3a7a9 Pa3HBIX THIIOB (Ha paboTy, Ha
MMOKYIIKH, Ha JBIKCHHE), CBS3BIBAIOIIMXTPU BEIWYUHBI, BBIACIATH 3TH BEIMYUHBI U
OTHOIICHHUSI MEXKAY HHUMH,APUMEHAMb UX NPU peuleHuu 3a0ay, KOHCMPYUposamb
cobCcmeeHHble 3a0ayll YKA3AHHBIX MUNOB8,

* 1a0eMmb OCHOBHLIMU MEMOOAMU peleHUs 3a0ay Ha CMeCU, CNIasbl, KOHYeHMpayuu,

* pewamsv 3a0ayu NO KOMOUHAMOpUKe U Meopuu BeposIMHOCMeU HA OCHO8e
UCNONIL30BAHUS UZYUEHHBIX MEeMOO08 U 000CHOBbIBAMb DeuleHUe;

* peuiams HeCl0CHble 3a0a4u N0 MaAmeMamuieckol Cmamucmuke;



* 0611a0e6amb OCHOBHLIMU MEMOOAMU PEUEHUs. CIOHCEMHbIX 3a0ay. apugmemuyecKull,
aneebpaudeckuil, nepebop apuanmos, 2e0Mempuieckull, cpapuieckuii, NPUMeHAMb UX 8
HOBbIX NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noeceonesnoi scuznu u npu uzyueHuu opyux npeomemos:

* BBABUTaTh THIOTE3bl O BO3MOKHBIX MPEJECIbHBIX 3HAYCHHUSIX HMCKOMBIX BEIMYUH B
3ajaye (enaTh NPUKUAKY);

* gblOeNAMb NpU pewleHuu 3a0ay XapakmepucmuKu paccmMampuseaemou 6 3sadaue
cumyayuu, OmMIUYHblE OM  PealbHblX (Mme, OMKOMOPLIX  AOCMPALUPOBATUCY),
KOHCMPYUPOBAMb HOBblE CUMYAYUUC YYEMOM IMUX XAPAKMEPUCTIUK, 8 YACMHOCMU, NPU
PpeueHuu3a0ay Ha KOHYeHmMpayuu y4umoléams nioOmMHOCHb 8eUujecmad;

* pewams u KOHCMpPYUpo8amsy 3a0ayu Ha OCHO8E PACCMOMPEHUS PEANbHbIX CUMYayull, 8
KOMOPbIX He Mmpebyemcs MOYHbIU GbIYUCTUMENbHBLI Pe3YTbman.

CTaTHCTHKA ¥ TeOpHsl BEPOSITHOCTEM

* lIMeTh TIpe/icTaBIICHUE O CTATHCTHYECCKUX XapaKTePUCTUKAX, BEPOSATHOCTH CIydalHOTO
COOBITHS, KOMOMHATOPHBIX 3aa4ax;

* pemath MPOCTEeHIINe KOMOMHATOPHBIC 3aJa49d METOJOM NPSMOTO W OPraHW30BaHHOIO
nepedopa;

* IPEJCTABIATH JJAHHBIC B BUJIC TAOJIHII, TUArPaMM, TPapUKOB;

* yuTaTh MHPOPMAIIHIO, TIPEICTABICHHYIO B BUJIC TaOIMIIBI, JUATPAMMBI, TpaduKa;

* U3BJICKaTh HH(OpPMaIUIO, IPEACTABICHHYIO B TAOIUIAX, Ha [UarpaMmax, rpaukax;

* OIIPEICIIATh OCHOBHBIC CTATUCTUYCCKHUE XapPaKTCPUCTHKN YHCIOBBIX HA0OPOB;

* OIICHUBATh BEPOSATHOCTH COOBITHS B MPOCTCHIIIMX CITydasx;

* IMETh MPEJCTABICHUE O POJIM 3aKOHA OOJIBIIUX YHCET B MACCOBBIX SIBIICHUSX;

* onepuposams NOHAMUSIMU. CMOJIOUample U Kpy2oevle Ouacpammol, madauyvl OAHHbIX,
cpednee apugmemuyeckoe, MeOUaHa,HAUOOIbULEe U HAUMeHbUlee 3HAYeHUs 8blOOPKU,
Pasmax 8vlOOPKU, OUCNepcust U CManoapmuoe OMKIOHeHUe, CLYYAUHASI USMEHYUBOCHIb,

* cocmaesnsims mabauybl, CMpoOUNb OUALPAMMbL U 2PAGUKU HAOCHOBE OAHHBIX,

* onepuposamv NOHAMUSAMU. (HAKMOPUATL HUCIA, NEPEeCMAHOBKU U COYEeMAHUS,
mpeyeoavruk ITlackans;

* NPUMEHSIMb NPABUTIO NPOUIBEOCHUS NPU PEeUeHUU KOMOUHAMOPHBIX 3a0ad,

* onepuposamv NOHAMUAMU. CAVYAUHBIL ONbUM, CAYYAUHBIUELIOOD, UCHbIMAHUE,
eMeHmapHoe Ciyyaiinoe codbvimue (UCxo0),Kiaccuieckoe onpeoeieHue 8eposimHocmu
CYUAHO20 COObIMUSL, ONepayul Hao CIYHAUHBIMU COOLMUSIMU,

* npedCcmasisimes UHGOPMAYUIo ¢ NOMOWbIO Kpy208 Jiinepa,

* peuiamsv 3a0a4u HA BbIYUCICHUE 8EPOSIMHOCIU C NOOCUEMOMKOIULECMEA 8APUAHIMOE C
NOMOWBI0 KOMOUHAMOPUKU.

B noeceonegnoit scuznu u npu uzyuenuu opy2ux npeomemos:

* OIICHUBATh KOJIWYSCTBO BO3MOKHBIX BADHAHTOB METOJIOM Iepedopa;

* IMETh MIPEACTABICHUE O POJIM MPAKTUYCCKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHI;
* CpPaBHUBAThb OCHOBHBIC CTATHCTHYCCKHE XapaKTCPUCTUKH, TOJYYECHHBIE B TIPOIECCE
peleHUs MPUKIATHON 3a1a9H, N3YICHUSPEATLHOTO SBICHUS;

* OLICHUBATH BEPOSATHOCTh PEATbHBIX COOBITHI U SIBIICHUIA B HECIOKHBIX CUTYAITUAX;

* U3BJIEKATh, HHTCPIPETUPOBATh U IIPeoOpPa30BhIBaTh HHPOPMAITHIO, MTPEACTABICHHYIO B
TabauIaxX, Ha JaMarpaMMax, Trpadukax,0TpaKarIlyl0 CBOHWCTBA M XapaKTCPUCTHKHU
peaIbHBIX MPOIIECCOB MABICHUM,



* onpedenamv  cmamucmuyeckue — Xapakmepucmuxku — 6blOOpoKno - mabauyam,
ouazpammam, epaguxam, 6vINOJHAMb CPABHEHUE8 3ABUCUMOCIU OM Yeau peuleHus
3a0ayu;

* OYeHUBAMb BePOSIMHOCMb PEAbHbIX COObIMULL U S6TEHUIL.

HUcTopuss MaTeMaTuKu

* OnuceBaTh OTHAENIBHBIE BBIAAIOIINECS PE3YJbTAThl, IMOJTYYEHHBIEB XOJIE€ DPa3BUTHUSA
MAaTEMaTUKU KaK HayKH;
* 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOBB CBSA3U C OTEUYECTBEHHOU U
BCEMUPHOM UCTOPHUEH;
* IOHUMATBH POJIb MaTEMAaTUKU B pa3BuTuu Poccuu;
* Xapakmepuzo8ams 6KIA0 GblOAIOWUXC MAMEMAMUKO8 8 pa3eumue Mamemamuky u
UHBIX HAYYHBIX 001aCMeEll.

MeTtoabl MATEMATHKH

* BpiOupaTh MOAXOASAIIMI W3YYEHHBIA METOJ IS PEHICHUS W3YyYCHHBIX THIIOB
MaTEMATHYECKHUX 3a/1aY;

* PUBOAWTH TNPUMEPhl MAaTEMATHYECKHMX  3aKOHOMEPHOCTEH  BOKpYXKaroleu
JCHCTBUTEIIBHOCTH 1 TTPOU3BEICHUAX UCKYCCTBA;

*  UCNONL3YS  UBVUEHHble MemoObl, NPOBOOUMb  OOKAZAMENbCMBO,  BbINOIHSAMb
onposepoicenue,

* gLIOUPaAMb U3YUEHHbIE MemOoObl U UX KOMOUHayuu Osl peuleHuss MamemamuyeckKux
3a0ay;

*  UCNONL306aAMb MamemMamuyeckue 3HaHus Ol ONUCAHUS 3AKOHOMEPHOCmel 6
OKpydHCcalowel] OeticmeumebHOCMU U NPOU36e0EHUSIX UCKYCCMBA,

* NPUMEHSMb NPoCmeluue NPOSPAMMHbLIE CPeOCMBa U IeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembvl npu peueHuu Mamemamuideckux 3a0ay.

OcBoeHne yueOHOTO TpeaMeTa «Anredpa» JOJDKHO 00ecredrBaTh JTOCTHIXKEHHUE Ha
YpOBHE OCHOBHOT'O OOIIETO 0Opa30BaHMS CICIYIONINX JUYHOCHIHbIX, MEMAanpeoMenblx
U npeoMemHblx 00paA306aAMENbHbIX PEe3VIbIMAMOE.

JInuHOCTHBIE pe3yJibTaThl OCBOCHHUS MPOTPaMMBI y4eOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) maTpuoTHYeCKOe BOCTIUTAHHUE:

NPOSBICHUEM HMHTEPECA K IMPOIUIOMY M HACTOSIIEMY POCCHUHUCKOW MaTEMaTHKH,
[IEHHOCTHBIM OTHOIIIEHHEM K JOCTHKEHUSIM POCCUUCKUX MAaTEMaTHKOB U POCCHMCKOU
MaTEMaTUYE€CKOM IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHKEHHH B APYTrHUX HayKax U
MPUKIATHBIX cepax;

2) rpaxkaaHcKoe U TyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEW TpaKJaHWHA W pealiu3alldd €ro Mpas,
MpEACTAaBICHUEM O MaTEMaTUYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3ITUYHBIX
CTPYKTYp, SBIICHHM, MpOUEAYp TpaxJaHCKOro oOIlIecTBa (HampuMep, BbIOOPHI,
OMpPOCHI), TOTOBHOCTHIO K OOCYXJIECHHIO HSTHUYECKUX TMPOOJEM, CBSI3aHHBIX C



MPaKTUYCCKHUM ITPUMCHCHHUEM I[OCTI/I)KGHI/Iﬁ HAayKH, OCO3HAHHUEM BAKHOCTH MOPAJIbHO-
OTUYCCKUX MMPUHIHUIIOB B ACATCIbHOCTH y‘—IéHOFO;

3) Tpya0BO€E BOCTIMTAHHUE:

YCTaHOBKOW Ha aKTMBHOE Y4YaCTHE B PEUICHUM NPAKTUYECKUX 3a1a4 MATEMAaTUYECKON
HaIpaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MaTeMaTH4YeCKOro o0Opa3oBaHUs Ha
NPOTSHKEHUU BCEM KU3HM JJi  YCHEITHOW NpodecCHOHANbHOM AESTENbHOCTH H
pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM
WHIUBUIYAIbHOM  TpaekTopuM oOOpa3oBaHUsS M SKM3HEHHBIX IUIAHOBC YYETOM
JUYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOEe BOCIIUTAHHUE:

CIOCOOHOCTBIO K AMOIMOHATBHOMY W 3CTETUYECKOMY BOCIPHUSITHIO MATEMATUUECKUX
OOBEKTOB, 3a/lay, peUIeHUN, pacCyXIACHUW, YMEHHUIO BHJIETh MaTeMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS:

OpHEHTAIMEN B IEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX IPEICTaBICHU 00
OCHOBHBIX  3aKOHOMEPHOCTSX pa3BHTHs 4YeJOBEKa, IMPUPOABI M  OOIIEeCTBa,
IMOHUMAaHWEM MaTeMaTHYECKOW HayKH Kak c]epsl YeI0BEYECKON eATEbHOCTH,
9TAIOB €€ Pa3sBUTHSA M 3HAYUMOCTH IS Pa3BUTHs [UBHIN3AIMH, OBJIaICHHEM S3BIKOM
MaTeMaTHKH ¥ MaTeMaTHYeCKOM KyJIbTYpOW KakK CpEJCTBOM IMO3HAHHS MHPA,
OBJIaJICHUEM MTPOCTEHITUMH HaBBIKAMH HCCIIEI0BATEIbCKOMN ESITETbHOCTH;

6) pusnyeckoe BocnUTAHWE, (OPMHpPOBAHME  KYJbTYPbl  30POBbSI MW
IMOIMOHAJIBHOIO 0JIArONOJIyYHsl:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTHYECKHWE 3HAHMS B MHTEpPECaX CBOEro 3/10POBbs,

BEJICHUSI 3]I0POBOTO 00pasa >KM3HH (30POBOE MUTAHUE, COATAHCHUPOBAHHBIN pPEKUM

3aHATHM W OTAbIXa, peryispHas ¢u3nuecKas aKTHBHOCTH), CHOPMHUPOBAHHOCTHIO

HaBbIKa pedJIeKCUU, MPU3HAHMEM CBOEro IpaBa Ha OMIMOKY M TaKOro e IMpaBa

JPYTOro YeIOBEKa;

7) 3K0JI0rHYeCcKOe BOCTIMTAHHNE:

OpHCHTALlMEH HAa MPHUMEHEHHE MATEMATHUYCCKHX 3HAHHM [ pEIICHUS 3a1a4 B
001aCTH COXPaHHOCTH OKPYXKAIOIIEH Cpelbl, INIAHUPOBAHKS ITOCTYIKOB U OLIEHKH KX
BO3MOJKHBIX TIOCJIEACTBUN /IS OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM TIJI00AIBHOIO
XapakTepa dKOJOTHYECKHUX MPOOJIEM U MyTEH MX PEIICHMS,

8) amanTanus K N3MEHSIIOIIAMCS YCJIOBUSM CONHAIBLHOM H MPUPOTHOI Cpebl:
FOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSAX HEONPENENEHHOCTH, TMOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Ye€pe3 MPaKTHUYECKYIO0 AECSATEIbHOCTh, B TOM YHUCJIE YMEHHE
VUHUTHCS Y IPYTUX JIOJICH, TPHOOPETaTh B COBMECTHOM JEATEILHOCTH HOBBIC 3HAHUS,
HaBBIKM U KOMIIETEHIIUU U3 OMbITA IPYTUX;

HEOOXOJUMOCTbIO B (POPMHPOBAHMHU HOBBIX 3HAHUM, B TOM 4ucie (OpMYIUPOBATH
UJeU, TOHATUS, TUMOTE3bl 00 OOBEKTaX M SBICHUSX, B TOM UHCIE paHEe HE
M3BECTHBIX, OCO3HaBaTh Je(PUUUTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH,
IUIAHUPOBATH CBOE PA3BUTHUE;



CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyallUI0 KaK BBI30OB, TPEOYIOIMUNA KOHTPMEP, KOPPEKTUPOBATH NPUHHUMACMBIC
permieHuss W JelcTBUsA, (OPMYIUPOBATh M OICHWBATH PUCKH W TIOCIEICTBUSA,
(GbopMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

B pe3ynbrare 0CBOCHHS MPOrpaMMbl IO MaTEMaTUKE Ha YPOBHE OCHOBHOT'O OOIIETro
oOpasoBaHus y o0yuaromierocst 0yayt chopMUpPOBaHbI METANIPEAMETHBIE PE3yJbTaThI,
XapaKTepU3YIOIIHECs] OBIaJCHIUEM YHUBEPCATbLHBIMY ITO3HABATCIILHBIMU JACHCTBUSIMU,
YHUBEPCAIIBHBIMA ~ KOMMYHUKQTHBHBIMH  JCHCTBUSMH W YHUBEPCAIbHBIMU
PETYISITABHBIMU JCHCTBUSMH.

ITo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE y4eOHbIE JAeilCTBHUS

ba3oBble JJoruyeckme 1eMicTBHMA:

BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSTUN, OTHOIIEHUM MEXIY MOHATHAMHU, (HOPMYJIMPOBATH OMPEACIICHUS TOHITHUH,
YCTaHABJIUBATh CYIIECTBEHHBIN MPU3HAK KJ1accu(puKaIuy, OCHOBAaHHUS s
0000IIIeHNS ¥ CpaBHEHHUS, KPUTEPUU TTPOBOJUMOTO aHAJIN3A;

BOCHPUHHUMATh, (HOPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKACHHS: YTBEPAUTEIbHBIE U
OTpUIATEIbHBIC, EIUHUYHBIC, YACTHBIE U 00IIKE, YCIOBHBIE,

BBIABIIAITE MATCMATHYCCKHC 3dKOHOMCPHOCTHU, B3aUMOCBA3U W IIPOTUBOPCYUUA B
(1)aKTaX, JaHHBIX, Ha6J'IIOII€HI/I}IX U YTBCPXKICHUAX, TMpCajiaraTb KpPUTCPHUHAJIA
BBIABJICHH A 3aKOHOM€pHOCT€ﬁ )41 HpOTHBOpG‘-IPIfI;

JienaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIHUYEHNH, YMO3AKIIFOUCHUN IO aHAJIOTHH;

pa3bupaTh JIOKa3aTCIIbCTBA MaTEMAaTHUYECKUX  YTBEPXKJICHHH  (MpsSMBIE U OT
IPOTUBHOTO), IPOBOAUTH  CaMOCTOSTEIBHO  HECIOXKHBIC  JOKAa3aTeIbhCTBA
MaTreMaTH4eCcKuX (PaKkToB, BBICTPAMBATH APTyMEHTAIUIO, IMPUBOIUTH IMPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOWpATh CHoco0 perieHus y4yeOHOW 3amauu (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelIeHus], BEIOMpaTh Hanbosee MOAXOASAIINI ¢ YYETOM CaMOCTOATENIEHO BBIIEICHHBIX
KPUTEPUEB).

ba3oBble ucciiegoBaTebCKHE 1eHCTBUA:
WCIIOJI30BaTh ~ BOMPOCHl  KaK  HMCCJIEAOBATENLCKUI  MHCTPYMEHT  IMO3HAHWS,
dbopmynrpoBaTh BOIPOCHI, bukcupyomnme POTUBOpEUNE, npobiemy,
CaMOCTOSAITETILHO YCTaHABIWMBAaTh HCKOMOE M JIaHHOE, (opMuUpOBaTH THMOTE3Y,
apryMEHTHPOBATh CBOIO MO3UITNIO, MHCHHE;

MIPOBOJINTH 110 CAMOCTOSTEIBHO COCTaBIICHHOMY IUTAHY HECJIOXKHBIA SKCIIEPUMEHT,
HEOONBIIIOC HCCISIOBAHUE I10 YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOIO
00BEKTa,3aBUCUMOCTENH 00BEKTOB MEXTY COOOM;



CaMOCTOSITEIbHO  (OPMYJIHUPOBATH OOOOIIEHUST W  BBIBOABI IO  pe3yibTaTaM
MPOBEAEHHOIO HAOIIOICHUS, UCCIIEA0BaHUs, OIIEHUBATh TOCTOBEPHOCTD MOJTYUYEHHBIX
pe3yIAbTAaTOB, BBIBOJIOB U O000IICHUMH;

IIPOTHO3HUPOBATH BO3MOXXHOC pa3sBUTHC Inponecca, a TaK¥KC BbIABUI'aTh
MMPCAIOJJIOKECHUA O €TO Pa3BUTUN B HOBBIX YCIIOBHUSAX.

Pab6ora c nnpopmanmueii:
BBISIBIISITh HEJJOCTATOYHOCTh U H3OBITOYHOCTh  MH(MOpMAIIUU, JTAHHBIX,
HEOOXOUMBIX JIJIs pELICHUs 3a/1auu;

BBIOMPATD, aHAJIU3UpPOBATh,  CUCTEMATH3UPOBATH U  HMHTEPIPETUPOBATH
UH(GOPMALIMIO PA3IMYHBIX BUIOB U (DOPM Ipe/ICTaBICHUS;

BbIOMpaTh (popmy mpeacTaBiIeHUs HHPOpPMALMK U WIUTIOCTPUPOBATH pelIaeMble 3a1auu
CXeMaMH, uarpaMmmaMu, HHOU rpaukoi U uX KOMOMHALIUSAMY;

OIICHUBATh HAJEKHOCTh MHGOPMAIUUA TIO KPUTEPHUSIM, MPEIJIOKEHHBIM YUUTEIEM WU
c(hopMyJIUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHuKaTHBHBIC YHHBeEpPCAJbHbIe y4eOHbICe NCHCTBUS:

BOCIIPUHUMATH W (DOPMYITUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMU U LIEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIP@XKATh CBOIO TOYKY 3pEHHUSI B YCTHBIX U
MUCHMEHHBIX TEKCTaX, aBaTh MOSICHEHUS 110 X0y peUIeHus 3a/1a4ui, KOMMEHTHUPOBAaTh
MOJIYYE€HHBIN pe3yJbTaT;

B X0/I¢ 00CYX/ICHHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TeMBbI, IPOOIIEMBI,
pemaeMoil  3ama4yu, BBICKa3bIBaTh WJCH, HAIICJICHHBIE Ha TIOWCK pEIIeHUs,
COIIOCTABIISITh CBOM CYXICHHS C CYXICHHSIMH JPYTHX YYaCTHHUKOB JIHAJIOra,
0OHApYXUBATh Pa3ITUIME U CXOJICTBO TMO3UIINMA, B KOPPEKTHOH hopme popMyIupoBaTh
pa3HoTIacHs, CBOM BO3PAKEHUS;

HPEACTABIATh PE3yJIbTaThl PEIICHUS 33]]a4u, SKCIIEPUMEHTA, UCCIICIOBAHNUS, IPOCKTa,
CaMOCTOSITETTLHO BBIOMPATh (hOpMAT BHICTYIUICHHS C y4ETOM 3a7ad MPE3CHTAIlUH U
0COOEHHOCTEH ayJUTOPHUH;

MMOHUMATh U HUCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M WHIWBUAYAIbHOU pabOTHI
MIPY pElICHUU y4eOHBIX MAaTEMAaTHISCKUX 3a]1a4;

MPUHAMATh  II€Ib  COBMECTHOW  JICATCIIBHOCTH, IUIAHHUPOBATH  OpPraHU3AIUIO
COBMECTHOM pabOThI, pacmpenelsaTh BHIBI pPadOT, IOroBapHBAThCA, OOCYXKIATh
MPOIIECCH PE3YIbTAT pabOThI, 0000IIaTh MHCHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYMNMOBBIX ¢GopMax padboTel (0OCYKIaeHus, OOMEH MHEHUSIMHU,
MO3rOBbIE€ HITYPMbl U JPYTUE), BHIMOJHATH CBOK YacTh PabOThl U KOOPAMHUPOBATH
CBOM JICUCTBUS C JPYTMMH 4YJIEHAaMH KOMaHJbl, OIIEHUBATh Kauye€CTBO CBOETO BKJIaja B
OOIIUI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUYACTHUKAMU B3aUMOJICUCTBUSI.

PerHﬂTHBHLIe YHHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHH
CaMoopraHmaunﬁ:



CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, AJITOPUTM pEHIeHHs 3aaud (WM €ro 4YacTh),
BBIOMpATh CHOCOO pElIeHHs ¢ YYETOM HUMEIOLIUXCS PECcypcoB M COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C Y4ETOM
HOBOW MH(pOpPMALIHH.

CaMOKOHTPOJIb:
BIIQJIETh CIIOCOOAMU CaMOITPOBEPKU, CAMOKOHTPOJIS TIpoliecca U pe3yibTata pelieHus
MaTE€MaTUYE€CKOU 3a/1a4H;

npeABUACTb TPYAHOCTHU, KOTOPBIC MOT'YT BOSHUKHYTH IIpU PCIICHUMN 3aJladv, BHOCHUTDH
KOPPCKTUBLI B ACATCIIbBHOCTL Ha OCHOBC HOBLIX O6CTO$IT€J'IBCTB, HaﬁﬂeHHbIX OI_HI/I6OK,
BBIABJIICHHBIX prI[HOCTeﬁ;

OLICHUBATh COOTBETCTBHUE PE3YJIbTATA IESITEIBHOCTH ITOCTABICHHON LEIN U YCIOBHUSM,
OOBSACHATh MPUYUHBI JOCTHXKEHUS WM HEIOCTHXKEHMsS IIeJIM, HaXOJUTh OIIHMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

2. Conep:xaHue Kypca ajaredpsl B 7-9 kiaccax
(Cooeporcanue, gvloenenHnoe Kypcueom,u3yuaemcs na y2nyoiénHom ypoene)
Yucaa

PanunonanbHble Yucaa. MHOXKECTBO palMoHaIbHbIX ynces. CpaBHEHUE pallMOHAIBHBIX
gyucen. JleMcTBUSA ¢ pallMOHAIBHBIMU YUCIaMH. [Ipedcmasnenue payuoHaibHO20 YUCILA
oecamudHol OpoobvIO.

Hppanuonanbubie umcaa. [lonsatue wuppanmonansHoro uwmcia.Pacno3HaBaHue
UppalMoHANBHBIX YyKcell. [IpuMepsl noka3aTenbcTBB anredpe. MppanmonanbHOCTh yucia
V2 . Ilpumenenne B reomerpun. Cpasnenue uppayuonanbhwvlx uucen. Muoxcecmeo
OelicmeumelbHblX YUucei.

ToxaecTBeHHBIE IPeodpa3oBaHusA

YuciaoBble W OyKBeHHbIe BbIpaKeHUA. BpipaxkeHHe ¢ NEpeMEHHOW. 3HaueHHE
BbIpakeHus. [loicTaHOBKA BBIpa)KEHUI BMECTO NIEPEMEHHBIX.

Ieable BbIpakenusi. CTeneHb ¢ HaTypaJllbHBIM IIOKa3aTelleM He€ CBOMCTBA.
[Ipeobpa3oBaHusi BBIpaKCHUM, COJCPKAIIUX CTEICHH CHATYPAJIbHBIM ITOKa3aTeJIeM.
OnuowreH, MHOrowieH. JleWcTBUS C OJHOWICHAMH W MHOTOWICHAMH (CIIOXKEHHUE,
BBIYUTAHNE, YMHOXEHHE).DOpMYIIbl COKPAIIEHHOTO YMHOXXCHUS: Pa3HOCTh KBaJIpaTOB,
KBaJpaTCyMMbl W KBaJApaT pa3HOCTH. Pa3nokeHWe MHOrowWwIeHa Ha MHOMXHUTEIIN:
BBIHECEHUE OOIIET0 MHOXHUTENS 332 CKOOKU, ZpynnuposKda, npumeneHue @opmyi
COKpawénHo2o ymuooicenus. Keaopamuwvili mpéxunen, pasznodcenue KeaopamHo2o
MPEXUNEHA HA MHONCUMETIU.

JApoOHo-panuoHasibHbIe  BbIpaxkeHusi. CTeneHb ¢ [EIbBIM  TIOKa3aTeseM.
[IpeoOGpazoBanre apOOHO-TMHEUHBIX BBIPAKECHUMN: CI0KEHHE, YMHOXXCHHUE, JICJCHHE.
Aneebpauueckas Opods. JlonycmumviesnaueHus nepemeHHvix 8 OpPOOHO-PAYUOHATIbHBIX
BbIDANCEHUSIX. Cokpawenue aneebpaudeckux opobelii. Ilpuseodenue
anzebopaudeckuxopobetl k obwemy 3Hamenamenio. /leticmeaus ¢ aneebpauieckumu
OpoOsAMU:  ClIOdCEeHUe, BbluumaHue, YMHOJCeHue, OelleHue, B8038e0eHue 6 CHeneHtb.
lIpeobpazosanue gvipasicenutl, cooepiHcaujux 3HAKMOOYJIA.



KBanpatnble kopHu. Apudmernueckuil KBaApaTHbli  KopeHb.IIpeoOpa3zoBanue
BBIPDQXKEHUW, COJIEpKAIIMX KBAJpaTHblE KOPHHU:YMHOJKEHHUE, [EJIEHUE, BBIHECEHHE
MHOKUTEIIS U3-TI0/] 3HaKa KOPHS,6HeCeHue MHOICUMes n0O 3HAK KOPHAL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa. UYucnoBoe paBeHCTBO. (CBOICTBAa YMCIOBBIX pAaBEHCTB. PaBEHCTBO ¢
IIEPEMEHHOM.

YpaBuenusi. [loHsTHS ypaBHEHUS © KOpHA ypaBHeHUsS. [Ipedcmagnenue o
pasHocunvhocmu ypagnenuu. Obnacms onpedenenusypagHenus (06aacmos 00NyCMUMbLX
3HAYEHUIl nepemMeHHOl).

JIuHeiiHOe ypaBHeHHMe M €ro KOpHH. PenieHue JMHENHBIX YpaBHEHUU. JluHeiinoe
ypaeueHue c¢ napamempom. Konuuecmeo kopmuell numelino2o ypaeuenus. Pewenue
JIUHEUHBIX YPAGHEHUL C Napa MempoM.

KBaapaTHoe ypaBHeHue u ero KopHu. KBajpatusie ypaBHeHus. HenosiHbie kBagpaTHbIE
ypaBHEHUA. JIMCKpUMUHAHT KBajpaTHOroypaBHeHusi. DopMyna KOpHEH KBaJpaTHOTO
ypaBHeHus. Teopema Buema. Teopema, obpamuas meopeme Buema. Peienue
KBaIPaTHBIXYPABHEHUM: HMCIOJb30BaHUE (DOpMyNbl Il  HAXOXKJICHHUS  KOpHEH,
epaghuueckuii Memoo peueHus, pa3nodceHue Ha MHoJicumenu, noooop

KOpHell ¢ ucnonvzosanuem meopemvl Buema. Konuuecmeo ropHeiikéadpamuozo
VPaeHeHUus 6 3aBUCUMOCMU Om e20 OUcKpumuHawma.buxeaopammuvle ypasHeHusl.
Ypasunenus, ceooawuecs x aunelinbimMu keaopamuwviM. Keadpammuvle ypaeHeHus c
napamempom.

/lpoOHoO-panuoHa/ibHbIe ypaBHeHHsl. PemieHue mpocTedmmx ApOOHO-THMHEHHBIX
ypaBHEHUU. Peuierue OpoOHO-payuoHaivHulx ypagueHuti. Memoowvl peuleHus ypagHeHuli:
MemoOobl PAGHOCUNLHBIX NPeodpa308aHutli, Memoo 3dMeHbl NepemMeHHOU, 2paguuecKuil
Memoo.Hcnonvzosanue ceoticme yukyuti npu pewenuu ypasneuutl. IIpocmetiuiue
uppayuonaibible ypasruerus euoa suodaf(x) = a , \/f(x) = Jg&). Vpasnenus euoa x™= a.
Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHMil. YpaBHEHHE C JIByMsl NepeMEHHbIMU. JIMHEWHOE ypaBHEHHUE C
TIBYMsI TIEpeMEHHBIMU. [Ipsamas Kak epagpuueckas uHmepnpemayus TUHEUH020 YPAGHEHUs.
¢ oeyms  nepemeHnvimu.lloHsiTue  cucTemMbl  ypaBHEHMU. PemieHue  cucTemsl
ypaBHEHU.MeToApl pElICHNs] CUCTEM JMHEUHBIX YPAaBHEHUU C JIBYMS NEPEMEHHBIMU:
epaguyeckuli. Memoo, Memoo ClONHCeHUs, METOJl TMOACTAaHOBKU. Cucmembl JUHEUHBIX
VPABHEeHUU ¢ NapamempoM.

HepaBencrBa. HucnoBele HepaBeHcTBA. (CBOICTBa 4UMCIOBBIX HepaBeHCTB. lIpoBepka
CIIPAaBEVIMBOCTH HEPABEHCTB IIPU 33JaHHBIX3HAYCHUSX MEPEMEHHbIX. HepaBeHCTBO ¢
nepemeHHo. Ctporue mHecTporue HepaBeHCTBA. OOacmuv onpeodenenus HepageHcmad
(obnacmv  Odonycmumvlx 3HaueHull nepemerHoul).PellieHne JTUHEHHBIX HEPABEHCTB.
Ksaopammnoe nepasencmeo uezo pewenus. Pewenue «xeaopammuvix Hepagencms:
UCNOIL308AHUECEOUCME U 2paduKka KeaopamudHou @OYHKYuU, Memoo UHMep8aos.
3anucy pewenus keadpamnoz2o nepaserncmea. Pewenue yenvixu 0pobHO-payuoHaibHuix
HEepaseHcme MemoooM UHMEPBANO8.

Cucrembl HepaBeHCTB. CUCTEMBbI HEPABEHCTB C OJHOW MepeMeHHOM. Pemenne cuctem
HEPABEHCTB C OJHOM MEPEMEHHOU: JMHENHBIX,k8adpamubix. W300paxkeHne peuieHus
CHUCTEMbI HEPABEHCTB HA YMCJIOBOU MPSMOW. 3aIUCh PELICHUSI CUCTEMbI HEPABEHCTB.

DYyHKUNH



IlonsaiTne ¢QyHKkuuu. JlekapToBbl KOOpPAMHATBI Ha  IIOCKOCTH.DPOpMUpOBaHUE
MPEACTABICHUA O METalpeIMETHOM IMOHATUU «KOOpAHHATB». CrnocoObl 3amaHus
(GyHKUMN: aHaMUTAYECKUW, rpaduyeckuil, Tadbmuuynblid. I'paduk (ynkuuu. [Ipumeps
(yHKUUMH, TOJyd4aeMbIX B IPOLECCE HMCCIEIOBAHUSA PA3JIMYHBIX PEANbHBIX MPOLECCOB
upemieHuss 3ajnad. 3HaueHue ¢GyHKuMM B Touke. CBoiicTBa (PYyHKIMI:007aCTh
ONpENENICHNUsl,  MHOXECTBO  3HAYEHWM, HYIH, MPOMEKYTKU3HAKOIIOCTOSHCTBA,
YEMHOCMb/HeUémHOCMb, TPOMEXKYTKH BO3pACTaHMUs W YObIBaHMs, HauOoJblIee WU
HauMeHbIee 3HaueHus. MccnenoBanue ¢yHkiuu mno e€ rpaduky. Ilpeocmasnenue 06
acumnmomax. Henpepvisnocmo ¢pynkyuu. Kycouno saoannvie gpynxyuu.

JInneiinas ¢pynkuus. CBoiicTBa U rpaduk JUHEHHON QYHKIIMU.YTI0BOM KO3 PUIIEHT
npsimoii. Pacnonoxxenue rpaduka TMHEHHOW(YHKIMM B 3aBUCHMOCTH OT €€ YTJIOBOTO
koa(duimenta u cBOOOIHOTO uieHa. Haxoowcoenue koaghguyuenmos nuneinou gyHxyuu
NO3A0AHHBIM ~ YCNIOBUAM: HNPOXOMCOEHUe NpAMOU uepe3 08e MOYKUC 3A0AHHLIMU
KOOPOUHAMAMU, NPOXOACOeHUe NPAMOU Hepe3 OAHHYI0 MOYKY U NApaiieibHO OAHHOU
NPAMOIU.

KBanpatuunas ¢pynkums. CoiicTBa M rpaguk KBagpaTHUHOHGYHKIMH (TIapadosibl).
Ilocmpoenue epagurka keadpamuynolgyukyuu no mouxkam. HaxoxnaeHue Hysel
KBaJpaTUYHOU (YHKLUU,MHOINCECMBA 3HAYEHULl, NPOMEICYMKOE 3HAKONOCMOAHCMEA,
NPOMENCYMKOE MOHOMOHHOCMU.

. k

Oo0paTHasi nponopuMoOHAJIbHOCTb. CBOMCTBA PYHKIIUM y=2- ['unepbomna.
I'paduxn ¢pynkuuii./lpeoobpazosanue epaguxa gynxyuu Y= f (x) on1a nocmpoerus

. . k
epaguros gynrxyuti éuoa 'y = af (kx + b) + ¢. I'paguxu gynrxyui y= at—-, Y= Vx,y =
3 —
Vx,y =|x]|.
IMocaenoBaTeJbHOCTH M mporpeccuu. YwucioBas moCIeqOBaTENbHOCTh. [IpumMepbl
YHCIIOBBIX MOCJIEI0BATENbHOCTE. beckoHeuHbIenocae10BaTeIbHOCTH. Apru(MeTHIecKas
nporpeccus u e€¢ cpoicTBa.l'eomerpudeckas mporpeccusi. Popmyna odwe2o uieHa u

CYMMbIN NEPEbIX UeH08 apupmemudeckou u ceomempuyieckot npozpeccuii. Cxoosawasncs
2eomempuyecKkas npocpeccusi.

PemeHue TeKCTOBBLIX 327124

3agaun Ha Bce apudmernyeckue AeicTBuUA. PermieHue TEKCTOBBIX — 3ajay
apudMeTHIeCKUM crocooom. Mcnonp3oBaHue TaOJIHIl,CXeM, YePTEKEH, APYTUX CPEJCTB
MPECTABICHUS TAHHBIX MPU PEIICHUHN 3aa4.

3anaun HA MOKYNKH, IBH:KeHHEe U PadoTy. AHAIU3 BO3MOXKHBIX CUTyallud B3aUMHOTO
pPacToyiOKeHHsI OOBEKTOB MPU WX JABWKCHUH, COOTHOIICHHS OOBEMOB BBITIOIHIEMBIX
paboT pu COBMECTHOM paboTe.

3agaum Ha 4acTH, A0JHM, MPOUEeHTHhI. PereHne 3amady Ha HaXOXKJACHUE YacTH YUCiIa H
4yucia no ero yactu. Pemenne 3a1aq HarmpoueHTsl U A0JM. [IpuMeHenne nponopuuii npu
pEIICHUH 3aa9.

Jlornueckue 3anauu. Pemenuwe jormdeckux 3amad. Pewenue nocuyeckux 3aday ¢
nomowwto 2pagos, maoduy.

OcHOBHBIE METOIbI pelIeHus] TEKCTOBBIX 3a7a4: apuPMETHICCKUN, anreOpandecKuii,
nepeOop BapuaHTOB. [lepsuunvie npedcmasienus 0 Opy2ux mMemooax peuleHus 3a0ay
(ceomempuueckue u epaguieckue memoonl).



CTAaTHCTHKA M TEOPUS BEePOATHOCTEH

Cratucruka. TabmuyHoe W Trpaduueckoe MpPEeACTABICHHE IaHHBIX, CTOJOYAThIE U
KpYTOBbl€ OuarpaMmbl, rpa@uk, OpUMEHEHHeIuarpaMm U rpaduKoB JId OMHCAHUS
3aBUCUMOCTEH peanbHbIX BEJIUMYMH, W3BJICUYECHHE MH(OpMAuu U3 TAOJHUL, AUArpaMm MU
rpa¢gukoB.OnucaTenbHble CTATUCTUYECKUE II0KA3aTEIM 4YHMCIOBBIX HaOOpOB:CpeqHEE
apudmeTnueckoe, meduara, HaudoIbIlIee U HAaUMEHbIIee3HaUeHUsI. Mepbl pacCeuBaHuUsA:
pasMax, oOucnepcus u cmanoapmuoeomkionenue. CiaydailHas  HW3MEHYHUBOCTb.
M3MeHUYMBOCTb NpU U3MEPEHUsIX. Pewalowue npasuna. 3aKoOHOMEPHOCIU 8 USMEHUUBHIX
BEUUUHAX.

Cayuaiinbie co0bITHs. Cily4ailHble ONBITH (3KCIEPUMEHTHI),3JIEMEHTAPHBIE CIIydaiiHbIe
coObITHs (ucxonbl). BepositHocTu 3nemeHTapHbIX cOObITHH. COOBITHS B CIydalHBIX
HKCIIEPUMEHTaX W OJaromnpusTCTBYIOLIME JJIEMEHTapHble CcoObITUS. BeposTtHocTn
Ciy4ailHbIX COOBbITUH. ONBITBI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.
Knaccuueckue  BEpOSITHOCTHBIE  OMBITHI €  HCIOJIB30BAHUEMMOHET,  KYyOHMKOB.
Ilpeocmasnenue cobvimuii ¢ nomowwto OuazpammIunepa. Ilpomusononodicuvie
cobvimus, obveouHenue u nepeceuenue coovimui. Ilpasuno crodxcenus eeposmHocmei.
Cnyuatinviigoloop. Ilpeocmasenenue sxcnepumenma 6 e6ude Oepesa. Heszasucumvle
cobvimus. Ymnoowcenue eeposmuocmeti Hezagucumvlx cobwvimuu. Ilocredosamenvhvie
Hezasucumvle ucnvimanus. IlpeacraBieHue o He3aBUCUMbIX COOBITHUSIX B XKU3HHU.
JIeMeHTbl KOMOMHATOPUKH. [Ipasuno ymHodceHus, nepecmanosku, Gakmopuan
yucrna. Couemanus u yucino covyemanuu. Popmyna yucia covemanui. TpeyeonbHuk
llackana. Onvimvl ¢ OOTLWUM YUCTOM PABHOBOZMONCHLIX IIEMEHMAPHBIX COOLIMUII.
Bviuucnenue éepossmnocmeni 8 onbimax ¢ npumeHenuem KOMOUHamopHvix

Qopmyn. Ucnoimanus bepuynnu. Ycnex u neyoaua. Beposmmnocmucodvimuii 6 cepuu
ucnvimanuu bepnynnu.

Cay4aiiHble BeJMYHHBL.IHAKOMCMBO CO CAYYAUHBLIMU GEIUYUHAMU HA NPUMEPAax
KOHEeUHbIX  OUCKDEemHbIX  CAVYauHuIX  eeauduH.Pacnpedenenue  eepoamuocmel.
Mamemamuueckoe oocudanue.Ceoticmea mamemamuiecko2o odxcudanus. llonamue o
3axkonebonvuux yucen. Mzmepenue eeposmuocmei. Ilpumenenue 3akona

OOnLWUX  YUCel 6 COYUONO2UU, CMPAXo8aHuu, 6 30pasoOXpaHeHul,obecnedenuu
be3onachocmu Hacenenus 8 Upe3sblUatiHbIX CUMYAYUSIX.

3. TemaTnuyeckoe NJIaHNPOBaHHE Kypca «AJiredopa 7-9»

7 Kknacc
Paszen Koa-Bo TeMbI Kou-Bo XapakTepucTHKA 0CHOBHBIX
4acoB 4acoB BH/IOB 1eATEJIbHOCTH YYCHUKA
I'nasa 1. 23 Bripaxenus 7 HaxomuTe  3HAUu€HMS  YUCIOBBIX
Bripaxenu TpeoGpazoarme 5 BBIPAKEHUI, a TAK)KE BBIPAXKEHUU C
. MEPEMEHHBIMU  TIpU a3aHHBIX
i, BBIpaKEHUHU cpeme p yKas
T TBa 3HAUEHUAX NIEPEMEHHBIX.
OIIECTRA, KonTponpsHnas padotalNel 1 p
YPaBHeHUS Hcnonw3oBaTh 3HaKum>, <, >, <,
= YUTaTb U  COCTaBJIATh JIBOMHBIE
VYpaBHEHMS C OAHOMN 9
. HEpaBEHCTBA. BeINONHATH
NIEpEMEHHON . 5
IpoCTENINe npeoOpa3oBaHus
KonTponsHast padotaNe2 1 p . peobp
BBIPQ)KCHUI: TPUBOIUTH 10J100HBIE
cllaraeMble, pPacKpbIBaTh CKOOKH B




CyMMe WIH pa3HOCTH
BbIpaKeHUI. Pemars ypaBHEHUS
BUJIa ax = D mnpu paznuuHbIX
3HaYeHMAX a u Db, a Taxke
HECJIOKHbBIC YPABHEHUS, CBOISIINECS
K HuM.Mcnonb3oBaTh armapar
YpaBHEHUH JJIsl PELIEHUsI TEKCTOBBIX

3azad4, MHTEPIPETUPOBATH
pe3yJibTar. Hcnonb3oBars
IIPOCTEMNIINE CTaTUCTUYECKUE
XapaKTEPUCTUKU (cpennee

apudMeThuecKoe, pasmax, Moja,
MeauaHa) I aHaju3a psja JaHHBIX
B HCCJIOKHBIX CUTYyallUAX

I'naBa 2.
DyHKUUHA

11

OYHKIMHU U UX IpaduKu

Jluneitnast QyHKIUSA

KonTtponsnas paboraNe3

Beruncnate  3HaueHUs — QyHKIHH,
3aJJaHHOM  (POPMYJIOM, COCTaBJISThH
tabmuupl 3HayeHu ¢yHkouu. Ilo
rpaduky byHKIIIN HAXOJUTh
3HaYeHUE (PYHKIIMU TI0 M3BECTHOMY
3HAYCHWIO apryMeHTa W peIarh
00paTHyI0 3ajauy. Crpouts
rpaduxu psAMOI
MPONOPIMOHATBHOCTA W JIMHEHMHOM
(YHKIIMH, OTIMCHIBATH CBOMCTBA ITHX
¢bynaknui. IloHMMaTe, Kak BIUSET
3HaK ko3 durnerTa K Ha
pacroyioKE€Hue B KOOPIAUHATHOMU
IockocTu rpaduka GyHkmun y = KX,
rae K # 0, kak 3aBUCUT OT 3HAYEHHI
k um b B3aumMHOe pacnosokeHue
rpadukoB ABYyX (pyHKIUN BUga y =
kx + b. MaTepnperupoBats rpaduku
pealbHbIX 3aBHCHMOCTEH,
OTHCHIBaEMBIX (OpMyaaMu BUIa y =
kx, tne KZO0umy=kx+b

I'naBa 3.
Crenenb ¢
HATYPAJIbH

BbIM
nokasareie
M

11

CreneHb U e€ CBOMCTBA

OIHOYJIEHEI

KonTtponsnas paboraNed

BrruucnaTs 3HaUEHUS BBIPAXKEHUM BUIA
a", rme a — TIPOU3BOIBHOE YKCIO, N —
HAaTypaJbHOE  YHCIIO, YCTHO |
NUCBMEHHO, a Takke C IIOMOUIBIO
KaJIBKYJISATOPA. ®opmynupoBaTh,
3aIMChIBaTh B CHMBOJIMUECKON (hopMe u
O00OCHOBBIBATh CBOWCTBA CTEMEHH C
HaTypaJIbHBIM TTOKa3areneM. [IpuMensTs
CBOICTBa CTEINEHU JUI IpeoOpa3oBaHuUs
BBIDAKEHUW. BBIMONIHATE yMHOXEHUE
OZIHOYJICHOB M BO3BEJCHUE OTHOWICHOB
B creneHb. Ctpouts rpadukn GyHKUMH
y = x? u y = X°. Pemars rpapudecku
ypasrenus x° = kx + b, x* = kx + b, rie k
u b — HekoTopbIe Yncaa

T's1aBa 4.
MHuoroujen
bl

18

CYMMa n Pa3HOCTb
MHOT'OYJICHOB

[Ipoussenenue
OJIHOYJICHA u
MHOIO4JIEHA

KonTtponsHas pabota
No5

3anuceBaTh MHOTOYJICH B
CTaHAapTHOM BUIC, onpeCaCIATb
CTEIIEHb MHOIOYJIeHAa. BBIIOJIHATH
CJIIOXKCHHC )51 BBIYUTAHUC
MHOT'OYJICHOB, YMHOKCHHC
OJHOYJICHA Ha MHOI'OYJICH u
MHOT'O4JICHa Ha MHOT'OYJICH.




[Ipoussenenue 6 Beimonnate pasioxeHue
MHOTOYJICHOB. MHOTOYJIEHOB ~ Ha  MHOXHUTEIH,
KoutponpHas pabota 1 UCIOJIb3YSl BBIHECEHME MHOXHUTEIS
Ne6 3a CKOOKM M CHOCOO TpYIIHUPOBKH.
IIpumeHnsaTh JEUCTBUSA c
MHOTO4JIEHAMU OpU  pELICHUU
pa3HOOOpa3HbIX 33134, B YACTHOCTH
IpU PEUICHUH TEKCTOBBIX 3ajau C
IIOMOIIIbIO YPAaBHEHUI
I'naBa 5. 18 KBangpar cymmsl 1 5 Jloka3biBaTh CIIPaBEIJIMBOCTh
®opmyJibl KBaJIpaT pa3HOCTH. (bopMyJ1 COKpaIIEHHOTO YMHOKEHUS,
COKpAalleHH PaznocTs kBaspaToB. 5 NPUMCHITh MX B MPEoOpa30OBaHUSIX
oro CymMma 1 pa3HOCTb LENbIX BBIPAXKEHUI B MHOTOYJICHBI, a
YMHOKeHH KyOOB. TaKke JUTST paznoxkeHus
A KonTtponsHas padotaNe7 1 MHOTOYJIEHOB Ha MHOKHATEIIN.
Hcnonbs3oBath pa3iInyHbIe
Hpeo6pagOBaHHe LEJIBbIX 6 npeo6pa303aHH;1 T EJIbIX BI)Ipa)KeHI/II\/JI
BI)Ipa)KCHI/H\/JI. Inpu peuIcHnu YpaBHCHHUU,
JI0Ka3aTeNNbCTBE TOKJIECTB, B
KonTtponsnast pabotaNe8 1 3ajavax Ha ACIIUMOCTD, B
BBIUMCIICHUN 3HAYEHUI HEKOTOPBIX
BBIPAKECHUI c TIOMOIIILIO
KaJIbKYJISATOPA
I'nasa 6. 15 JIuHeitHble ypaBHEHHS C 5 Onpenensatb, SBISIETCA JIA Mapa
Cucrembl IBYMsI IIEPEMEHHBIMH U qucen pelieHuemM JTAHHOTO
JINHEHHbIX UX CHCTEMBI. YpaBHEHUSI C JIBYMsl I€PEMEHHBIMU.
YPaBHEHUi Pemenne CUCTEM 9 Haxoguts mytém mnepebopa wesbie
JIMHEWHBIX YPABHECHUH. pelIeHUs] JIMHEWMHOIO YpPaBHEHUS C
KonTtponsHas padotaNe9 1 IBymMsi  mepeMeHHbIMU.  CTpouTh
rpaduk ypaBHeHus ax + by = ¢, rae a
# 0 wiu b # 0. Pemate rpadguueckum
CIOCOOOM  CHCTEMBI  JIMHEHHBIX
YpaBHEHUH C JIByMs NEPEMEHHBIMHU.
[TpumeHsTh CHOCOO MOJCTAHOBKU U
CIOCO0 CIIOKEHUS TMpH PpeHICHUU
CUCTEM JIMHEWHBIX YPAaBHEHUU C
JBYMsI  NEepeMeHHbIMH.  Pemarts
TEKCTOBBIE 3a/1aud, MCIOJIb3ysSd B
KayecTBe ajreOpanyeckoi Mojenu
CUCTEMY YpaBHEHUH.
HNuTtepnpeTnpoBath pe3yInbTar,
MOJIYYEHHBIN NPU PEILIEHUH CUCTEMBbI
IToBTOpEHHU 6 [ToBTOpeHue 6
e
8 kiacce
Koua- Koua-
Pasnen B0 TeMbl B0 XapaKTepuCcTHKA OCHOBHBIX
YACOB yacop | BWIOB IEATEILHOCTH yHeHHKa
I'masa 1. 30 ParmonansHble 1pobu 1 5 PopMynupoBaThH OCHOBHOE
PanuonanbHble UX CBOMCTBA CBOMCTBO pallMOHAIBHOM ApoOH U
apoou CymMma 1 pa3HOCTb 8 IPUMEHSTD ero JUISL
npooeit npeoOpa3oBaHUs poOei.
KountponbHas 1 Beinonnate CJIOXKEHHUE,




pabotalNel BBIUYUTAHNUE, YMHOKEHHE "
[Ipoussenenue u 15 JIeTICHUE pallMOHAIBHBIX APOOeid, a
JacTHOE Jipo0eit TaKKe BO3BeIEHHE Jpodu B
KoHTposbHas 1 CTENEHb. BBIMONHATL pazIHyuHbIC
paGoraNe2 npeoOpazoBaHusl  palMOHATBHBIX
BBIpAKCHUH, JIOKa3bIBaTh
TOXKJIECTBA.  3HaThb  CBOMWCTBa
bynxmum y _k, rne k#0, u ymers
n
crpouts e€ rpaduk. Mcnonp3oBars
KOMIBIOTED U HCCIEIOBAHUS
MI0JIOKEHUS rpaduka B
KOOPAWHATHOM  IUIOCKOCTH B
3aBUCHMOCTH OT K
I'naga 2. 25 JleiicTBUTENbHBIE YUCIIA 3 [TpuBoIUTH pUMEpBI
KBaapartubie parroHaIBHBIX u
KOPHH Apupmernueckuii 6 MPPALMOHAIIBHBIX YHCEIL
KBaJ[paTHBI KOPEHb Haxomuth 3HAYCHUS
CBoiicTBa 4 apu(METHIECKUX KBaJIPaTHBIX
apr(PMETUIECKOTO KOpHEH, UCIIOJIb3YS IpU
KBaJIpaTHOTO KOPHS HE00X0MMOCTH KaJIbKYJIATOP.
KOHTpOHBHafI 1 ZIOKaSLIBaTB TECOPEMBI O KOPHE U3
paGoTtaNe3 MIPOU3BEICHUS u poow,
[IpuMmeHeHHEe CBOMCTB 10 TOXIECTBO
apr(PMETHIECKOTO Va2 =|a|, npumensth uX B
KBaJIpaTHOTO KOPHs npeoOpa3oBaHUAX  BBIPAKEHHH.
KonTtponbHas 1 OcBoboxaarbes oT
pabotaNe4 HPPaMOHATIBHOCTH B
3HaAMEHATEeIsIX JIpobeil BuIa % ,
a
VbtV
BeiHOCUTh MHOXUTENb 3a 3HAK
KOPHSl U BHOCUTb MHOXXUTEJIb O[T
3HaK KOPHS. Hcnonb3oBath
KBaJ[paTHbIE KOPHHU Ui
BBIPQ)KEHUSI  I[EPEMEHHBIX U3
reOMEeTPUYECKUX U  (PU3HUECKUX
dbopmyi. Crpoutb rpaduk
byHKIMH y= \/; u
WITIOCTPUPOBaTh Ha rpaduke eé
CBOMCTBa
I'naBa 3. 30 KBanpaTtHoe ypaBHEHHE 16 Pemars kBagpaTHble ypaBHEHHUS.
KBaapartHbie U ero KOpHU Haxomute  mogbopoM  KOpHHU
YPaBHeHHUs KonTponsHas 1 KBaJ[paTHOTO ypaBHEHUH,
pabotaNe5 UCIIOJIb3YS TEOpEMY Buera.
JpoOHsble 12 Hccnenosath KBaJIpaTHbIE
panroHaIbHbIE ypaBHEHUs NO AUCKPUMMHAHTY U
ypaBHEHHUS K03 dunneHTam. Pemrate
KontpomnbHas 1 JpoOHBIE panroHaIbHbIE
pabotaNe6 YpaBHEHHUS, CBOJS PEUICHUE TaKHUX

YPaBHEHUH K PELICHUIO JTUHEHHBIX
M KBaJpaTHBIX YpaBHEHHH C
MIOCJIEYIOLIUM HCKIIFOUEHUEM
IIOCTOPOHHUX KOpHeu. Pemars
TEKCTOBBIE  3aJa4yH, HCIOJb3Ys
KBaJIpaTHbIE U JpoOHBIE




ypaBHEHUS
I'naBa 4. 24 UucnoBble HEPABEHCTBA 9 @opMyaMpoBaTh U JI0KA3bIBATh
HepaBencrBa U UX CBOMCTBA. CBOMCTBA YMCIIOBBIX HEPABEHCTB.
KontponbHas 1 Hcnonbs3oBarts arnrmapar
paboTtaNe7 HEPABCHCTB TUTST OIICHKHU
HepaBenctBa ¢ oxHoM 13 [IOTPELTHOCTH " TOYHOCTH
MEPEMEHHONM U HUX npubawkenus. Haxoautob
CHUCTEMBI nepeceueHne M OObEIUMHEHUE
KoHTpospHas 1 MHOECTB, B YaCTHOCTH YHCJIOBBIX
pabotaNe§ IIPOMEKYTKOB.
Pemate nuHEHBIE HEPABEHCTBA.
Pemate  cucTteMbl = JTMHEMHBIX
HEpPaBEHCTB, B TOM YHCJI€ TaKHX,
KOTOpbI€  3allCaHbl B  BUJE
JIBOMHBIX HEPABEHCTB
TI'naBa 5. 13 Crenmedp ¢ I(E€JIBIM 8 3HaTh OMpeJeNeHue W CBOMCTBA
Crenensb ¢ roKasareineM H - ee CTENEHU C UEIbIM MOKAa3aTEIEM.
eJIbIM CBOMCTBA [IprMeHsATh CBOMCTBA CTENEHH C
1oKasarteJjieM. KontponsHas 1 L(EJIBIM IoKa3areyieM npu
JIEMEHTBI paboTaNe9 BBINIOJIHEHUM  BBIYHMCICHUA U
CTATHCTHKH DNIeMEHTHI CTATUCTUKU 4 npeoOpa3oBaHUN BBIpaKCHUIA.
Hcnonp30BaTh 3amuch YuCend B
CTaHJAPTHOM BHJIC JUTSt
BBIDQXEHUSI H  COTIOCTABJICHUS
pa3MepoB 0OBEKTOB,
JUINTEIBHOCTH  TIPOLIECCOB B
okpyxatomieM wmupe. I[IpuBoauth
IIpUMEPBl  PENPE3CHTAaTUBHOW U
HEPETPE3EHTaTUBHON  BBIOOPKHU.
W3Bnekate  mHbOpMamuioo U3
TabJIMIl YaCTOT U OPraHU30BHIBATH
uHpopManio B BHUAE TaOJIHI]
YacTOT, CTPOUTh HWHTEPBAJIbHBIN
pan. HMcnonp3oBarh  HarisigHOE
MIPEACTABICHUE  CTATUCTUUYECKOMU
uH(popManuu B BUJIE CTOJIOYATHIX
u KpPYTOBBIX JUarpamm,
MIOJIMTOHOB, THCTOTPAMM
IloBTOpEHHUE 14 [ToBTOpEeHUE 11
Hrorosslii 3auer 1
HtoroBast KOHTpOJIbHAA 2
paboTa
9 kJacc
Pazten Koa-Bo Tembl Koa-Bo XapaKkTepucTHKa OCHOBHBIX
4acoB 4acoB BH/IOB /1eITEJIbHOCTH YYCHUKA
I'masa 1. Bbruncnare  3HaueHUs  QyHKIMH,
KBagpaTuu . 3aJaHHOM (hOPMYIIOi, a TaKXKe IBYMS
Hgﬂ PYHKIMH U MX CBOHCTBA 7 U Tpems %)(?pl\fynaMn. Onncmmyal\ib
Gynkus cBOiicTBa (yHKUIMH Ha OCHOBE MX
rpaduueckoro MIPE/ICTABIICHHUSL.
KBanpartublii TpexuneH NurepnperupoBaTh rpaduku
peabHBIX 3aBUCUMOCTEH.




KontponpsHast padora Nel

KBangparnunas GyHKIus
u ee rpaduk

11

Crenennast GyHKIHUS.
Kopens n-oii crenenu

KonTtponbsHast paboraNe2

IToka3biBaTh CXEMaTU4YECKU
IIOJIOKEHUE  Ha  KOOPAVHATHOU
IUIOCKOCTH rpauKoB HyHKIIUI
y=ax’, y=ax*+n,y=a (X —m?>
Crpouts rpaduk GyHKIUN

y = ax’> + bX + C, yMeTh yKas3bIBaTh
KOOPAWHATHI BEPUIMHBI TapadoJIbl, e€
OCb  CHUMMETpUH,  HaIlpaBJIEHUE
BeTBe  mapabonbl.  M300paxkars
cxemarnyecku rpaduk GpyHkKmmm y =
X"c uéTHBIM ®  HEYETHBIM N,
[ToHuMAaTh CMBICT 3amuceii Bua 1/a,
Va T. 1., Tae a — HeKoTopoe YMCIIO.
Nwmets MIpEACTaBICHUE 0
HAaxOJICHUN KOpPHEN N-U CTENEHU C
MOMOUIBIO KaJIbKYJIATOPA

I'naBa 2.
YpaBHeHust
n
HEePaBeHCTB
a ¢ oJHoI1
nepeMeHHO

[V

Hu

21

YpaBHEeHUs C OTHOU
MepEeMEHHO N

12

KontponsHas padotaNe 3

HepasenctBa ¢ ogHOM
MepEMEHHO N

KonTtponsHas padoraNe 4

Pemate ypaBHeHUs TpeTbeld H
YETBEPTOM CTENEHH C IOMOIIBIO
pa3joXKeHUs Ha MHOXHUTEIH U
BBEJICHUS BCIIOMOTaTeNbHBIX
MEPEMEHHbIX, B YaCTHOCTH pellaTh
OuKBaJpaTHbIE ypaBHeHMs. Pemars
JIpoOHbIE palMOHATIbHbIE YPaBHEHMUS,
CBOJS MX K LEJIbIM YPaBHEHHUSAM C
MOCIEAYIONEd MPOBEPKONM KOPHEH.
Pemars HEpPaBEHCTBA BTOpOH
CTEINEHU, UCTIOJIb3YS

rpaduueckue MPEJICTaBICHHUS.
Hcnonb30BaTh METOJ HMHTEPBAJIOB
TULST pelieHus HECJIOKHBIX
palroHaIbHBIX HEPABEHCTB

I'nasa 3.
YpaBHeHus
U
HEPaBeHCTB
a ¢ AByM1
nepeMeHHbI
MH

24

YpaBHeHust ¢  JOByMSA
NEPEeMEHHBIMH U UX
CUCTEMBI

16

HepaB CHCTBA C JBYMHA
INEPEMCHHBIMU n Hux
CHCTCMBbI

Kountponsnas padoraNe 5

Crpouth rpaduKu ypaBHEHHH C
JBYMsI IEPEMEHHBIMHU B MPOCTEUIITNX
CIIydasx, Korja rpaQukoM sBIISETCS
npsMas, mapaboJia, runepbona,
OKpY)XHOCTh. Mcrnonb3oBaTh UX Ui
rpauueckoro  pemieHus CHCTEM
YpaBHEHUH C ABYMS IEpEMEHHBIMHU.
Pemarp crmocoOoM — MOACTaHOBKHU
CUCTEMBI JIByX y paBHEHUH C JABYMS
MEPEeMEHHBIMH, B KOTOPBIX OJHO
ypaBHEHME TME€pBOM  CTENEHH, a
JIpyroe — BTOpPOM cTelneHu. Pemars
TEKCTOBBIE 3aJauM, UCIOJb3yd B
KayecTBe ajredpanyeckoil Monenu
CHCTEMY YpaBHEHMI BTOPO CTETIEHU
C JByMs TIEPEeMEHHBIMHU; pEIIaTh
COCTAaBJIEHHYIO CUCTEMY,
UHTEPIPETHPOBATH PE3yNIbTaT

I'naBa 4.
Apudmern

17

Apudpmernueckas
nporpeccus

IIpumeHaTh
0003HauCHHS TUTst

HHIACKCHBIC
YJICHOB




yeckasi M
reoMeTpu4
eckast
nporpeccuun

KonTponsHas padoTa Ne6

I'eomerpuueckas
Mporpeccust

KontponeHas padota Ne7

nocnenosarenpbHocTed.  IlpuBoauts
IPUMEpBI 3a/1aHus
NOCTIeIOBATEIBHOCTEN (hOpMYIIOi
N-ro0  wieHa W  PEKyppEeHTHOH
dopmynoit. BeiBoguts Gopmynsr N-
ro YJIeHa apupMeTHIECKON
IPOrpeccud M IFeOMETPUYECKOMN
IPOrPECCUU, CYMMBI IMEPBBIX N
YJIEHOB apruMeTHIECKOM u
reOMETPUYECKON IIporpeccui,
pemary 3aJaud ¢ MCIOJIb30BAaHUEM
TUX dbopmyL. Jloka3biBaTh
XapaKTepPUCTUYECKOE CBOICTBO
apu(MeTUYECKONU U TeOMETPHUIECKOM
nporpeccuii. Pemare 3amaun  Ha
CJIOXHBIE TIPOLIEHTHI, UCHOJIB3YS NPU
HE00X0IMMOCTH KaJIbKYJISATOP

I'naBa 5.
9JIeMeHThI
KOMOHMHATO

PMKH U
TeOpUM
BEPOSATHOCT
eii

174

DneMeHTbI
KOMOMHATOPUKHU

11

Hauanrubie cBeneHnsa us
TEOPHUH BEPOATHOCTEN

KonTtponsHas padorta Ned

BrimonHuTh nepedop BCEX
BO3MO>KHEIX BapUAHTOB TS
nepecuéra 0ObEKTOB M KOMOWHAIIHIA.
[IpumeHnaTH IIPaBUIIO
KOMOWHATOPHOTO YMHOKCHHUSI.
Pacmio3naBartb 3agaun Ha
BBIYMCJICHUE 4YHCA TIEPECTaHOBOK,
pa3MelIeHHH, cCoYeTaHuN Hu
MPUMEHSATD COOTBETCTBYIOIIIHE
dbopmynbl.  BerymcisaTe  4yacToTy
ciaydaitHoro coObiTus. OrleHUBATH
BEPOSTHOCTh CIIYYallHOTO COOBITHS C
MOMOIIIBIO0 YaCTOThI, YCTAHOBJICHHOU
OIBITHBIM MyTEM. Haxonuts
BEPOSTHOCTh CIIY4allHOTO COOBITHSA
Ha OCHOBE KJIACCHYECKOTO
ompeneacHus BEPOSITHOCTH.
[IpuBOIUTH TIPUMEPBHI JTOCTOBEPHBIX
1 HEBO3MOJKHBIX COOBITHI

IToBTOpE
HHE

28

IToBTOpEHME

26

HroroBass KOHTpoOJIbHAS
pabora

COI''TACOBAHO

IIpoTokou 3aceqaHust METOAUYECKOTO
00beTMHEHNS yUUTEIe MaTeMAaTUKU U
unpopmatuku MBOY COIII Nel um.
JIsmuaesckoro or 29.08.2023 roma Nel
PykoBourens Jlesenen T.I.

COTI'JTACOBAHO

N.0. 3amecturens aupexropa no YBP
beictponierosa T./I.

29.08.2023
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