rocyJapcreenHoe 0xxeTHoOe 06neodpasopaTeibHOe yupexkaenue Camapckoii o01acTu
cpennsis 00meodpasoBaTebHas HIKO0JIa HMEHH IOJIHOro kapaJjepa opjaena Ciasel Ilerpa BacuibeBuua Kpasuosa
¢. CTaponoxBHCTHEBO MYHHIIHNIAJILHOTO paiiona [loxBucrHeBckuii Camapcekoii 06JacTu

Paccmorpena CornacoBaHa:

Ha 3aceganuu HIMO 3amectugens qupexropa mo YBP
npotokot Ne | nteeyy — PP, Akrmosa
«31» aBrycra 2018 r. « i/» asrycra 2018 r.
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IosicHUTEILHAA 3aNMUCKA

Hacrosmas paGouast mporpamma paspaboTaHa Ha OCHOBE CIEAYIOIIMX HOPMATHBHO-ITPABOBHIX JOKYMEHTOB:

1. ®enepanbHblil 3akoH «O0 o6pazoBanuu B POy Ne273-®3 ot 29.12.12r.;

2. Ilpukaz MwunoOpHayku Poccum ot 17.12.2010 r. Nel897 «OO6 yTBepxaeHUU (DenepasbHOr0 TOCYIapCTBEHHOTO
00pa3oBaTeILHOTO CTaHJapTa OCHOBHOTO 0011ero oOpazoBanus» (B pemakuuu oT 29.12.2014 Nel644, ot 31 nexabpst 2015 r.
N 1577);

3. CanlluH 2.4.2.2821-10 «CaHuTapHO-3MUAEMHUOJOTUYECKHE TPEOOBAHMS K YCIOBUAM M OpPraHU3alMU OOydYeHUs B
00111e00pa30BaTENbHBIX YUPESKICHUAX» (YTBEP)KIACH IMOCTAHOBICHHEM [JIaBHOTO TOCYZapCTBEHHOTO CaHWUTapHOTO Bpaya PO
29.12.2010r. Ne189 (B pegakuuu ot 25.12.2013, 24 nos6ps 2015 r.);

4. [lucemo Muno6puayku Poccun ot 18.06.2015 NeHT-670/08 «MeTtonuyeckue peKOMEHAALMM MO OpraHu3aluu
CaMOIIOITOTOBKH YYaIIUXCS TMPH OCYIIECTBICHUH O0pa30BaTEIbHON AEATEIBHOCTH IO OCHOBHBIM 00111€00pa30BaTEIbHBIM
mporpaMmam — o0pa3oBaTeIbHBIM MPOrpaMMaM Ha4aJIbHOTO OOIIEro, OCHOBHOT'O OOIIEro M CPEIHET0 00111er0 00pa30BaHUs»;

5. [lpumepHasi ocHOBHasi oOpa3oBaTelbHAsi MporpaMMa OCHOBHOTO 001miero oOpa3oBaHusi (ogoOpeHa pelleHHeM
dbenepanbHOro y4eOHO-METOANUECKOTO 00BEIUHEHHS 110 00111eMy 00pa3oBaHuto (MpoTokoia oT 8 ampesst 2015 . Ne 1/15, Bxoaut
B CIICIUAIBHBIN TOCYapCTBEHHBIN peecTp MPUMEPHBIX OCHOBHBIX 00pa30oBaTENbHBIX MPOTPaMM, pa3MelleHa Ha O(UIIHATHHOM
caiite http:edu.crowdexpert.ru/results-noo).

6. OcHoBHasi oOpa3oBaTeNibHAas TporpaMmMa OCHOBHOro oOmero o6OpaszoBanuss ['BOY COII wum. IL.B. Kpasmona
c.CraponoxBuctHeBo (yTBepxkaeHa npukazoM Ne58-oq ot 31.08.15 r., B pemakuuu npukasa 41/7-ox1 ot 31.08.16);

7. ABtopckoi nporpammel inHUM Mepaisak A.@'., [Tononcknil,B.b u np.

N3ydenue anreOpsl Mo JaHHOW MPOrpaMMe COCOOCTBYET (POPMUPOBAHHIO Y YUANIUXCS JTMYHOCTHBIX, METAPEAMETHBIX U
NPEeIMETHBIX Pe3yabTaTOB OOYYEHHs, COOTBETCTBYIONIMX TPeOOBaHUAM (eAepatbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa OCHOBHOI'O 00pa30BaHUS:

Jluunocmmuuie pezynomamaor:

. Bocnutanue pocCMiCKON T'pakJaHCKOM MACHTUYHOCTU: MATPUOTU3MA, YBaKEeHUS K OTeuecTBy, OCO3HAHUS BKJIaJa
OTEYECTBEHHBIX YUYEHBIX B PAa3BUTUE MUPOBOMN HAYKH;
o OTBETCTBEHHOE OTHOLIEHHE K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTh OOYy4YalOIIMXCA K CamMOpa3BUTUIO U

CaMOO6pa3OBaHI/IIO Ha OCHOBC MOTHBAaIlUH K O6y‘IeHI/IIO U IIO3HAHUIO,



. Oco3HaHHBIM BBIOOp W TMOCTPOCHHME JalbHEHIIEH WHIAMBUAYAJIbHOM TpaekTopun oOpa3oBaHus Ha 0Oasze
OpPUEHTUPOBKU B MUpe npodeccril u mpodhecCUOHATBHBIX NPEINOYTEHUN ¢ YYETOM YCTOMYMBBIX MTO3HABATENIbHBIX HHTEPECOB, a
TaK)X€ Ha OCHOBE (POPMUPOBAHUS YBAKHUTEIHHOI'O OTHOILICHUS K TPYAY, PA3BUTHE ONBITA YYACTHsI B COLIMAJIBHO 3HAYUMOM TPY/E;

o YMeHne KOHTPOJIUPOBATH MPOIIECC U Pe3yJbTaT Y4eOHOM U MaTEeMAaTHUYECKOU JeATebHOCTH;

. KpuTnyHOCTH MBINUIEHUS, THULIMATUBA, HAXOYUBOCTh, aKTHBHOCTh IIPU PEIICHUU MAaTEMAaTUUYECKUX 3a]1a4.

Memanpedmemmnuie pe3yiomamol:

o YMeHne caMoCTOSTENBHO OMPEAEIIATh 1IeJIM CBOEr0 00y4YeHUs!, CTaBUTh U (DOPMYJIMPOBATh Jisi ce0s HOBBIE 3a/1auu
B yu€0e, pa3BUBaTh MOTUBBI U UHTEPECHI CBOCH MO3HABATEIHHOU JIESITEIHHOCTH;

o YMeHue COOTHOCUTh CBOM JEUCTBUS C IUIAHUPYEMBIMU PE3YJIbTATAMM, OCYIIECTBIAThH KOHTPOJIb CBOEH

JEATeIbHOCTH B TIPOIECCe JOCTHXKEHUSI pe3yibTaTa, OMpPENeNaTh CIOCOObI JEUCTBUU B paMKax MPEIJI0KEHHBIX YCJIOBUU U
TpeOOBaHUN, KOPPEKTUPOBATH CBOU JIEUCTBUS B COOTBETCTBUU C U3MEHSIIONIEHCS CUTYaIlUeH;

o YMeHue onpenensTh MOHSITHSA, CO3/aBaTh OO0O0OIIEHUS, YCTAaHABJIMBAaTh AaHAJIOTHH, KJIACCU(UIIMPOBATH,
CaMOCTOSITEJILHO BEIOMPATh OCHOBAHUSI M KPUTEPHUU JJIsI KIacCUPUKAIINY;

o Pa3Butre KOMIIETEHTHOCTH B 00JIaCTH MUCTOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJIOTUH;

o YMeHue BHUAETh MATEMAaTHUYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHOW CHUTyallud B JPYTUX JUCIUIUIMHAX, B
OKPYKAIOLIEN )KU3HU;

. YMeHne HaxoAuTh B PA3IUYHBIX HCTOYHUKAX HHQPOpPMAINIO, HEOOXOAUMYIO MJisi PEHICHUS MaTeMaTHYeCKUX

npo0JieM, U MPEJICTABISITh €€ B MOHATHONW (popMe, MPUHUMATh PEIICHUE B YCIOBUSX HEMOTHOW WJIM MU30BITOUHON , TOUHOU WU
BEPOSITHOCTHON MH(pOpMALUU

o YMeHue BbIABUTATh TUIIOTE3bI IPU PEIIEHUH 33]]a4H, TOHUMATh HEOOXOAUMOCTh UX MPOBEPKH.

Ilpeomemnpvie pesyromamol:

o Oco3HaHue 3HAYEHUS] MaTEMAaTUKH [T IOBCEAHEBHOM KU3HHU YEJIOBEKA;

o [IpencraBienne 0 MaTeMaTUYECKON Hayke Kak c(epe MaTeMaTuuecKon AesITeIbHOCTH, 00 ATanax e€ pa3BUTHs, O €€
3HAYMMOCTH JIJI Pa3BUTHS LMBUIN3ALINH;

o Pa3Butue ymeHnuil paboTaTh ¢ y4eOHBIM MaTEMAaTUYECKUM TEKCTOM, TOUHO M I'PAMOTHO BBIPA)KaTh CBOM MBICIH C
MPUMEHEHUEM MAaTEMAaTUYECKON TEPMHUHOJIOTUN U CUMBOJIMKHU, TPOBOJUTH KIacCU(UKALIUH, JTOTHYECKUE 00OCHOBAHUS;

o Bnagenue 6a30BbIM MOHATUWHBIM annapaToM O OCHOBHBIM pa3fieliaM COJEP)KaHMs; CUCTEMATHUYECKUE 3HAHUS O

(GYHKUIMAX U UX CBOWCTBAX;



o MaremaTH4eCKHe YMEHUS W HABBIKW: BBIIOJHATH BBIYMCIIEHUS C JICHCTBUTEIBHBIMU YUCIIAMU: PELIATh YPaBHEHMUS,
HEpaBEHCTBA, CHUCTEMbl YpPAaBHEHUN W HEPABEHCTB: pelIaTh TEKCTOBbIE 3a/Jadyd apU(METUYECKUM CIOCOOOM, CIOCOOOM
COCTaBJICHUS M PEILICHUS YPAaBHEHUW;IPOBOAUTh NPAKTUYECKHUE PpACUYETHI; BBIMOJIHATH TOXJIECTBEHHbIE I€00pa30BaHUs
pPalMOHAJIBHBIX BBIPAXKEHU; BBIMOIHATH ONEpalliy HaJ MHOXECTBAMM; UCCIEA0BaTh GYHKIMU U CTPOUThH UX IpapuKu; pemarhb
npocTenme KOMOMHATOPHBIE 3aa4H.

BeinyckHuk HayuuTcs B 8 — 9 ki1accax (4J151 HCNO/1b30BAaHMSA B MOBCEAHEBHOM KU3HU M 00eCIeYeHUs1 BO3MOKHOCTH
YCIIEHIHOT O MPOAOJI:KeHUs1 00pa3oBaHus HA 0a30BOM yPOBHe)

ToxaecTBeHHBIE TPe00pPa30BaHUA

e BpINOJHATH HECIIOKHBIE MPEOOPA30BAHUS JIsl BBIYMCICHUS 3HAYEHUI YMCIIOBBIX BBIPAKEHUN, COJEPIKALUX CTENEHH C
HaTypaJIbHBIM MIOKA3aTeJIEM, CTENIEHHU C LIEJIBIM OTPHULATENBHBIM NTOKA3aTEIEM;

®  BBINOJHATH HECIOXKHBIE MPEOOPa30BAHMS LENbIX BBIPAKEHUI: PACKPBIBATh CKOOKH, MPUBOIUTH NOJIOOHBIE CIaraeMble;

® HCHOJB30BATh (POPMYJIbI COKPALLIEHHOTO YMHOXEHUs (KBaJpaT CyMMbI, KBaJpaT Pa3HOCTH, Pa3HOCTb KBaJIpaTOB) IS
YIIPOLLIEHUS BBIYUCIEHUN 3HAYEHUW BBIPAKEHUM;

®  BBINOJHATH HECIOXKHBIE MPEe0OPa30BaHUS APOOHO-TUHENHBIX BIPAKEHUN U BBIPAXKEHUM € KBAJPATHBIMU KOPHIMHU.

B noBcegHEeBHOM KU3HU M NIPU M3YYEHHH APYTUX NPEAMETOB:

® [IOHMMAaTh CMBICJI 3aIIMCH YUCJIA B CTAHIAPTHOM BH/IE;

e OnepupoBaTh Ha 0A30BOM YPOBHE MOHSATHUEM «CTaHAAPTHAS 3aIUCh YUCIIAY.

YpaBHeHUs M HEPABEHCTBA

e OnepupoBaTh Ha 0a30BOM ypOBHE MOHSITUSMH: PABEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHHE, KOPEHb YpaBHEHUS,
pelIeHrEe YPaBHEHHMS], YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBA;

® IIPOBEPSATH CIPABEIINBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

® peElIaTh JIMHENHBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASAIIMECS K TUHENHBIM;

® pelaTh CUCTEMBI HECTIOKHBIX JJUHEWHBIX YPaBHEHU, HEPABEHCTB;

® [POBEPSTH, ABIAETCS JU JAHHOE YHCIIO PEILIEHUEM YpaBHEHUS (HEpPABEHCTBA);

e pelaTh KBaJpaTHbIE ypaBHEHUs 10 GOpMyJsie KOPHENH KBAAPATHOIO YpaBHEHUS;

e 1300pa)kaTh peIICHUs] HEPABEHCTB U X CUCTEM Ha YHMCIOBOU MPSMOH.

B noBcegHEeBHOM KU3HU M NIPU M3YYEHHH APYTUX NPEAMETOB:

® COCTaBJISAITH U PEIIaTh JUHEHHbIE YPAaBHEHUSI IPU PEIICHUH 33a4, BOSHUKAIOUIUX B IPYTUX YYEOHBIX IPEIMETaX.



DyHKUUMA

® HaXOAMTh 3HAUeHUE QYHKLMU MO 33JaHHOMY 3HAUYECHUIO apTryMEHTa;

® HaXOJAWTh 3HAYEHHUE apryMeHTa MO 3aJaHHOMY 3HAYEHHUIO (DYHKIIMHU B HECIOKHBIX CUTYyalUsX;

® OmNpeAeNiTh MOJIOKEHUE TOYKM MO €€ KOOpAMHAaTaM, KOOPIAMHAThl TOUKH MO €€ TOJOKEHHI0 Ha KOOPJAMHATHOMU
MJI0CKOCTH;

® 10 rpauKy HaXOAUTh 00JACTh ONpPEEICHUS, MHOKECTBO 3HaUCHUM, HYJIU (DYHKIIMH, TPOMEXYTKH 3HAKOTOCTOSIHCTBA,
MIPOMEKYTKU BO3pacTaHus U yObIBaHMsI, HAMOOJIbIlIEE U HAUMEHbIIee 3HAUCHUS (PYHKIUY;

® CTpOUTH rpauK JMHEWHON (QYHKLINH;

® [pPOBEPATH, SBISETCS JIM JaHHBIA Tpaduk rpadukoM 3a7aHHOM (QyHKUMU (JIMHEWHOW, KBaJApaTH4YHOM, OOpaTHOMU
MPONOPLIMOHATILHOCTH);

® OmnpeAensaTh NpUONMKEHHBIE 3HAUYEHUSI KOOPIUHAT TOUKH NepeceueHus rpaukoB (yHKIIHIA;

e omnepupoBaTh Ha 0A30BOM YpOBHE MOHSATUSIMH: MOCIEIOBATENIBHOCTD, apupMeTHIecKasi Mporpeccusi, reoMeTpruuecKas
nporpeccus;

e pewmaTh 3aJayd Ha NPOrPECCHHM, B KOTOPBIX OTBET MOXKET OBbITh MOJYYeH HENOCPEICTBEHHBIM NOJCYETOM O€3
npuMeHeHus: HopMyII.

B noBceqHeBHOM KM3HU M NIPH U3yYeHHUH APYTrUX NMpeIMeTOB:

® UCHOJB30BATh IpaUKH pealbHBIX MPOLECCOB M 3aBUCUMOCTEH [JIs1 ONpEeNeNeHus] UX CBOMCTB (HamOoJblIME U
HAaMMEHbIIME 3HAYEHUs1, TPOMEKYTKH BO3PACTAHUS M YOBIBAHUS, 00JIACTH MOJIOKUTEIBHBIX U OTPULATEIbHBIX 3HAYEHUH U T.11.);

® JCHOJbB30BATh CBOWCTBA JIMHEWHON (DYHKLUMH U €€ rpauK MPpHU PEeIIEHUH 3a/1ay U3 APYTUX y4eOHbIX IPEIMETOB.

TexcroBble 3a1a4n

e Pemath HECNOXKHBIE CIOKETHBIE 33]]a4M Pa3HbIX TUIOB HA BCE apu(PMeTHUECKHE NeHCTBUS;

® CTPOMUTH MOJIENb YCJIOBUSA 3a/1auu (B BUI€ TaOJIUIIbl, CXEMbl, PUCYHKA WM YPaBHEHHUS), B KOTOPOM JaHbl 3HAUEHUS ABYX
U3 TPEX B3aUMOCBS3aHHBIX BEJTMYMH, C 1I€JIbIO MIOMCKA PELICHUS 3a/1a4u;

® OCYILECTBIIATH CIOCOO MOMCKA PEIICHUS 3a]]a4H, B KOTOPOM PacCy>KIEHUE CTPOUTCA OT YCIOBUSA K TPE€OOBAHUIO WM OT
TpeOOBaHUS K YCIOBUIO;

® COCTaBJIATH IJIaH PEILICHUA 3a1a4H;

®  BBIJIEATH ATAIBI PEILICHUS 3a]a4H;



MHTEPIPETUPOBATH BBIYNCINUTEIBHBIE PE3YJIBTATHI B 3a7a4€, UCCIEN0BATh MOJYYEHHOE PELIEHUE 3a/1a4H;
3HATh pa3iIMyue CKOPOCTEH 0OOBEKTA B CTOSUEH BOJE, MPOTUB TEUECHUSI U 110 TEUEHHUIO PEKU;
pemaTe 3a/1a4d Ha HaXO0XKJIEHNUE YaCTH YUCJIa U YUCJIa 10 €r0 YacTH;

e pelaTh 33Ja4d pa3HbIX TUIOB (Ha padOTy, HA MOKYIKHU, HAa ABUKEHHUE), CBA3BIBAIOLIUX TPU BEJIIMUUHBI, BBIACISTH 3TU
BEJINYMHBI U OTHOLLICHUS MEXKIY HUMU;

® HaxOJIWUTh NPOLEHT OT YMCJA, YHCIO IO NPOLEHTY OT HEro, HaXOAWTh NPOLEHTHOE CHUXEHUE WM IPOLEHTHOE
MTOBBIIIEHUE BETUYNHBI;

® pelIaTh HECJI0XKHBIE JOTUYECKUE 3a1a4l METOJIOM PACCYKICHUH.

B noBcegHEeBHOM KU3HU M NIPU M3YYEHHH APYTUX NPEAMETOB:

® BBIJIBUTaTh FMIOTE3bI O BO3MOXKHBIX MIPEIEIbHBIX 3HAUEHHUSIX HCKOMBIX B 33J]a4€ BEJIMUMH (J1eJ1aTh TPUKUIKY ).

MeTtoabsl MaTEeMAaTHKH

e BpiOupaTh NOAXOASIINNA U3yUYEHHBIN METOJ ISl PELLIEHUN N3YYEHHBIX TUIIOB MAaTEMAaTHUYECKUX 3a/1a4;

e [IpuBoauTh NnpuUMEpbl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B OKPYKAIOLIEH ACHCTBUTEIBHOCTH U IIPOU3BEACHUAX
HCKYCCTBA.

BpINyCKHMK INOJYYHMT BO3MOKHOCTH Hay4YuThcsi B 8-9 Kiaccax Aas o0ecme4yeHHs BO3MOKHOCTH YCHELIHOIO
NPO0JIZKeHHsI 00Pa30BaHUs HA 0230BOM U YIJIyOJIEHHOM YPOBHSIX

ToxaecTBeHHBIE TPe00pPa30BaHUA

e OneprpoBaTh NOHATUSAMHU CTENIEHU C HATYPAJIbHBIM MOKA3aTEJIEM, CTENIEHHU C LIEJIBIM OTPULATEIBHBIM [TOKA3aTEIEM;

® BBINOJHATH MPEOOPa30BaHUS LIEJIBIX BBIPAKEHUN: NEUCTBHUS C OJHOWICHAMH (CIOKEHHE, BBIUMTAHUE, YMHOXKEHHE),
JEUCTBUSL C MHOTOWIEHAMH (CJI0KEHUE, BBIYMTAHUE, YMHOXKEHHUE);

® BBINOJHATh Pa3l0KEHHE MHOTOWIEHOB Ha MHOXKHUTEIU OJAHUM U3 CIOCOOOB: BBIHECEHHE 3a CKOOKY, IPYIIUPOBKA,
UCIOJIb30BaHUE (OPMYJI COKPALIEHHOTO YMHOKEHUS;

®  BBIICIATH KBAJApaT CYMMbI U Pa3HOCTH OJTHOUYJIEHOB;

®  PACKJIaJbIBaTh HA MHOKUTEJIM KBAIPATHBIA TPEXUJICH;

® BBINOJHATH MPEOOPA30BAHMS BBIPAKEHUM, COJEpKAIIUX CTENEHUW C IEJbIMU OTPULATEbHBIMU TMOKa3aTelsIMHU,
MEPEXOAUTH OT 3aMKMCH B BUJIE CTETICHM C LIEJBIM OTPUIATENIbHBIM MTOKA3aTeNIeM K 3allMCU B BUJIE JpOOH;



®  BBINIOJHATH MPEOOPa30BaHUs IPOOHO-PAIIMOHATBHBIX BRIPAKCHH: COKpAIIeHHEe Ipo0eH, MpUBeIeHNE aare0pandecKux
npoOeil Kk oOleMy 3HaAaMEHATEII0, CJIOKEHHE, YMHOXXEHHE, JCJICHUE anreOpandyeckux apoOel, BO3BeJcHUE aiaredpandeckoi
ApoOu B HATYPABHYIO U 1SN0 OTPUIIATETLHYIO CTETICHb;

®  BBINIOJHATH MPeoOpa30BaHuUs BBIPAKECHHIA, COIEPIKALNX KBaIPATHBIE KOPHHU;

® BBIACIATH KBAJpaT CyMMBI WIIM PA3HOCTHU JABYWICHA B BEIPAXKCHUIX, COJIEPIKALUX KBaAPATHBIE KOPHHU;

®  BBINIOJHATH MPeoOpa30BaHUs BRIPAKECHHMN, COJIEPIKAIIIX MOTYIb.

B noBce1HeBHOI "KU3HU ¥ PH U3YYE€HHUH APYTUX MPeIMeETOB:

®  BBITIOJHATH MpeoOpa30BaHuUs U ICUCTBUS C YUCIAMHU, 3aIMCAHHBIMY B CTAHAAPTHOM BH/JIE;

®  BBINIOJHATH MpeoOpa3oBaHus AreOpanvecKiX BhIPAXCHHH MPHU PEIICHUH 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB.

YpaBHeHUs M HEPABEHCTBA

e OmepupoBaTh MOHATHUSAMHU: YpaBHEHHE, HEPAaBEHCTBO, KOPEHb ypaBHEHUS, PEIICHHWE HEPaBEHCTBA, PAaBHOCHIIBHBIC
ypaBHEHUs, 00J1acTh ONpeeNieHUs] ypaBHEHUS (HEPaBEHCTBA, CHCTEMbI YPaBHEHUI WJIH HEPABEHCTB);

® pemaTh TMHEWHbIC YPaBHEHUS U YPABHEHUs, CBOJUMBIE K JIMHEHHBIM C IOMOIIBIO TOXK/IECTBEHHBIX MpeoOpa3oBaHUil;

e pemath KBaApaTHBIE YpaBHEHUS W YpaBHEHHs, CBOJMMBIE K KBaJpaTHbBIM C TOMOIIBIO TOXJAECTBEHHBIX
npeoOpa3oBaHui;

e pemarth APOOHO-TUHEHHBIC yPaBHEHUS;

 pemaTh NpocTeiiue HPPALHOHATbHbIC yPABHEHHS BUAA [f (x)=a, [/ (x) =4/g(x)}
pelarh ypaBHEHUA BUAAx" = a ;
pelaTh ypaBHEHUS CIOCOO0M pa3lioKeHUsI Ha MHOKUTENU U 3aMEHBI IEPEMEHHOI;
MCTIOJB30BaTh METOJ HHTEPBAJIOB JJIsl PEIICHUS IENbIX U APOOHO-pAIIHOHATBHBIX HEPABEHCTB;
pelaTh JIMHEHHbIE YPaBHEHUS U HEPABEHCTBA C MapaMeTpamu;
pelaTh HeCIOKHbIE KBaJApaTHhIC YPABHEHHUS C TAPAMETPOM;
pelaTh HeCIOKHBIE CUCTEMBI TMHEHHBIX YPAaBHEHUN C TTapaMeTpaMu;
pelaTh HeCIOKHbBIE YPaBHEHHSI B IIETBIX YHUCTaX.

B noBce1HeBHO# KU3HU ¥ TPH U3YYEHHUH APYTUX MPeIMeETOB:

® COCTaBIIATb W peIlaTh JUHEHHBIE W KBaJpaTHBIC ypaBHEHUS, YpaBHEHUS, K HUM CBOJSINNECS, CUCTEMBl JTMHEWHBIX
ypaBHEHUH, HEPABEHCTB NPH PEIICHUH 3314 JPYTUX Y4eOHBIX TPEIMETOB;



® BBINOJHATH OLUEHKY MPABIONO0I00Ms PE3YIbTATOB, MOJYy4YaeMbIX MIPU PEIICHUH JIMHEHHBIX U KBAJPATHBIX YPaBHEHUH U
CUCTEM JIMHEWHBIX YPaBHEHUN U HEPABEHCTB MPHU PELICHUHU 3a/1a4 APYTHX yUeOHBIX IPEAMETOB;

e BBIOMpATh COOTBETCTBYIOIINE YPAaBHEHUS, HEPABEHCTBA WJIM UX CUCTEMBI, JUIsl COCTABJIEHUS MAaTeMAaTUYECKONH MOJENu
3aJJaHHOU peaJIbHOM CUTYaILlUU WJIU IIPUKIIAIHON 3a/1a4H;

® yMETb MHTEPNPETUPOBATH MOITYUYEHHBIN MPU PELICHUU YpaBHEHUS, HEPABEHCTBA WJIM CUCTEMbBI PE3yJIbTaT B KOHTEKCTE
3aJJaHHOM PEANIbHOW CUTYallMH WU MPUKIAJHON 3a1aUu.

DyHKUUMA

e OnepupoBaTh NOHATUAMU: (YHKIHOHATbHAS 3aBUCUMOCTb, (PYHKIMS, rpaduK QYHKIIMH, CIOCOObI 3aaHusl QyHKLHUH,
apryMeHT W 3HaueHue (QPYHKUUHU, O00JIACTH OMNpEAENICHHWs M MHOKECTBO 3HAUCHUH (YyHKUMH, HYIUM (QYHKIHMH, TPOMEXKYTKU
3HAKOMOCTOSHCTBA, MOHOTOHHOCTh ()YHKLIMH, YETHOCTH/HEUETHOCTD (DYHKIIMH;

N o o o k
® CTPOUTH rpauKH JUHEHHOM, KBaApaTUUHON (PyHKIMI, 00paTHOI NMPONOPLUUOHAIBHOCTU, PYHKIUU BUAA: y=a+——

x+b’

y=~x,y=x, y=|x;

® Ha NMpUMepe KBaJAPaTUYHON (YHKIMH, UCIONb30BaTh MpeoOpa3oBaHus rpaduka pyHkuuu y=f(X) ans noctpoeHus
rpa@uKoB QYHKIMH y = af (kx+b)+c;

® COCTaBJISITh YPaBHEHHUS NPSIMON MO 33JaHHBIM YCIOBUSM: IMPOXOSLIEH Yepe3 B TOUKU C 3aJJaHHBIMU KOOPJIMHATAMH,
MPOXOSIIEH Yepe3 JaHHYIO TOUKY U IapaliIeIbHOW TaHHOM HPSAMO;

e yccieoBaTh QYHKLHUIO MO €€ rpaduky;

® HaXOAWTb MHOKECTBO 3HAUYEHUM, HYJIU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTH KBaJIpaTUYHON (DYHKIINH;

® OIEpUPOBATH MOHATUAMMU: MOCIEAOBATENILHOCTD, apU(pMETHYECKask MPOTrPECCUsi, FTEOMETPUUECKasl TPOTrPECCHS;

e pelaTh 33Ja4M Ha apu(PMETHUECKYIO U TEOMETPUUECKYIO IIPOIPECCHIO.

B noBceqHeBHOM KM3HU M NIPH U3y4YeHHUH APYTrUX NMPeIMeTOB:

® WUIIOCTPUPOBATH C MOMOIIbIO TpadrKa peaibHyI0 3aBUCUMOCTh WIIH MPOLIECC M0 UX XapaKTEPUCTUKAM;

® HCHOJb30BATh CBOMCTBA U rpaMK KBAAPATUUHON (QYHKIUU MIPU PEIIEHUH 3a]1a4 U3 JPYrHuX y4eOHbIX MPEIMETOB.

BbInyCKHMK MOJYYMT BO3MOKHOCTH HAYYUTHCA B 8 — 9 kiaccax Uil yCNeIIHOro NMpPoJOJKeHus1 00pa3oBaHUsl Ha
yIri1yOJIéHHOM YypPOBHeE



ToxaecTBeHHBIE TPe00pPa30BaHUA

e (CB00OJIHO ONEPUPOBATH MOHATUSIMH CTEIIEHH C LIEJIBIM U IPOOHBIM MTOKA3aTeNIeM;

®  BBINOJHATH A0KA3aTEIbCTBO CBOMCTB CTENEHU C IEJIBIMU U APOOHBIMHU MMOKA3aTENAMU;

® OIIEpUPOBATH IOHATUSAMHU «OJHOYJIEH», «MHOIOWIEH», «MHOTOYIEH C OJHOM IIEPEMEHHOW», «MHOIOWIECH C
HECKOJIbKUMH TMEPEMEHHBIMU», KO3 UIIMEHTHl MHOTOWIEHA, «CTAaHJApPTHAsl 3alUChb MHOTOYJIEHA», CTENEHb OJHOWIEHAa H
MHOIOYJICHA;

e CcBOOOAHO BJIAJIETh IPUEMAMH MPEeOOPa30BaHUs LETbIX U IPOOHO-PALIMOHATIBHBIX BbIPAKEHU;

® BBINOJHATH PA3JIOKEHUE MHOTOYJIEHOB HAa MHOXMTEIU pa3HbIMH CHOCOOAMHU, C HCIOJb30BAaHUEM KOMOMHAIMI
Pa3IMYHBIX IPUEMOB;

® HCIOJIB30BaTh TeopeMy Buera u teopemy, oOpaTHyro Teopeme Buera, as noucka KOpHe KBaJpaTHOrO TpEXYiaeHa U
IUIS PEILICHUS 3a/1a4, B TOM YUCJIE 3a/1a4 ¢ TapaMeTpaMU Ha OCHOBE KBaJIPaTHOI'O TPEXWICHA,;

®  BBINOJHATH JEJICHUE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM;

e JI0Ka3bIBaTh CBOMCTBA KBaJAPATHBIX KOPHEN U KOPHEN CTEIICHH N;

®  BBINOJHATH IPEOOPA30BaHUS BBIPAXKEHUM, COAEPKAIMX KBAaIpaTHbIE KOPHU, KOPHU CTETIEHH N;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMU «TOXKIECTBO», «TOKIECTBO HA MHOKECTBEY, «TOXKIAECTBEHHOE MPE0OPa30BAHUEY;

o Jor) = ik
®  BBINOJHATH PA3IMYHbBIE IPEOOPA30OBAHUS BBIPAXKEHUM, COAEPKALIUX Moz[ynn.( xk) =

B noBcexHeBHOM KU3HU M NP U3YYEHUH JAPYIUX NPEeAMETOB:

® BBINOJHATH NpeoOpa3oBaHus U JEUCTBUS C OYKBEHHBIMU BBIPOXKEHHMSIMH, YHUCIOBbIE KO3(PQPUIMEHTHI KOTOPBIX
3allMCaHbl B CTAHIAPTHOM BUJIE;

®  BBINOJHATH IPEOOPA30BAHUS PALIMOHAJIBHBIX BBIPAKEHUHN NPH PEUICHUH 334 IPYTUX YUEOHbIX MPEIMETOB;

® BBINOJHATH MNPOBEPKY MPABAONOA00US PU3MUECKHX U XUMUYECKUX (POPMYJT HAa OCHOBE CpPaBHEHHUS Pa3MEpHOCTEW U
BAJICHTHOCTEM.

YpaBHeHUs M HEPABEHCTBA

e (CB00OJIHO ONEpUPOBATh NOHIATUSIMU: YpaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPABHEHHS U HEPABEHCTBA, YPAaBHEHHUE,
ABJIAIOIIEECS CIIECTBUEM JPYroro ypaBHEHHMs, YpaBHEHUS, PABHOCHJIbHbIE Ha MHO>KECTBE, PaBHOCHWIbHbIE NpPeoOpa3zoBaHUs
YpPaBHEHUN;



e pelmaTth pa3Hble BUJbl YPABHEHHH M HEPABEHCTB M MX CHCTEM, B TOM 4YMCII€ HEKOTOpbIE ypaBHEHUS 3 U 4 CTENEHEH,
IpOOHO-pallMOHANIbHBIE U UPPALlMOHAIbHBIE,

e 3HaTh Teopemy Buera s ypaBHEHUN CTEIIEHU BbILIE BTOPOW;

® [IOHUMATh CMBICI TEOPEM O PABHOCHIIbHBIX U HEPABHOCUJIbHBIX MPE0OPa30BAHUIX YPAaBHEHUN U YMETh UX JAOKa3bIBaTh;

® BIAJETh Pa3HbBIMU METOAAMH DPEILICHUS YPaBHEHUMN, HEPABEHCTB U UX CUCTEM, YMETh BbIOMpATh METOJ pELIEHUs U
000CHOBBIBAaTh CBOM BBIOOD;

® HCHOJB30BATh METOJ MHTEPBAJIOB JUIsl PELLIEHUs HEPABEHCTB, B TOM YMCIIE JPOOHO-pAallMOHANBHBIX M BKIIOUYAIOIIUX B
ce0s1 uppallMOHAJIbHBIE BBIPAYKEHUS;

e pewaTh alredpanyecKre ypaBHEHUS U HEPAaBEHCTBA U UX CHCTEMbI C apaMeTpaMu ajareOpandeckuM U rpaduuecKkum
METO/IaAMH;

® BIAJIETh PA3HBIMU METOJIAMHM JI0KA3aTeJIbCTBA HEPABEHCTB;

® pelaTh ypaBHEHHMs B II€JIBIX YUCIAX;

e 1300pa)kaTh MHOXKECTBA HA IJIOCKOCTH, 33J]aBa€MbI€ YPAaBHEHUSMH, HEPABEHCTBAMU U UX CUCTEMAMHU.

B noBceqHeBHOM KM3HU M NIPH U3y4YeHHUH APYTUX NMpPeIMeTOB:

® COCTaBJISITH U PElIaTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMbI IPU PELICHUU 3a]1a4 APYTUX YUYEOHBIX IPEIMETOB;

® BBINOJHATH OLIEHKY MPaBI0ONOJ00US PE3yJbTaTOB, MOJYYaeMbIX IIPHU PEIICHUHU PAa3IMUHbIX YPABHEHUHN, HEPABEHCTB U
UX CUCTEM IpH PELICHUH 3a/1a4 APYTUX y4eOHbIX PEAMETOB

® COCTaBJISATh U pPElIaTh YPaBHEHUS U HEPABEHCTBA C MapaMeTpaMu MpU PELICHUH 3a7a4 IpYruX Y4eOHbIX MPEIMETOB,;

® COCTaBJISITh YpaBHEHUE, HEPABEHCTBO WJIM UX CUCTEMY, OMKMCHIBAIOIINE PEATILHYIO CUTYAMIO WM NPUKIAAHYIO 3a7a4y,
MHTEPIPETUPOBATH NOJYYEHHbBIE PE3YJILTATHI.

DyHKUUHA

e (CB0O0OOIHO oOmepUpOBaTH MOHATUAMH: 3aBUCUMOCTb, (YHKLIHMOHAIbHAs 3aBUCUMOCTb, 3aBUCUMAas M He3aBHCHMas
nepeMeHHble, pyHKIUsA, crnocoObl 3aianus (YHKUHUH, apryMEHT M 3HayeHue (PyHKUuu, 00JacTh ONpENENIEHUsT U MHOKECTBO
3HaueHus (QyHKUMH, HYIU (QYHKUHHU, TPOMEKYTKHA 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIMM, HauOoJiblliee U HauMEHbILIEe
3HAU€HUs, YETHOCTH/HEUETHOCTh (PYHKUMH, NEPUOJUYHOCTh (DYHKIMHM, rpaduk (DYHKIMH, BEpTUKAJIbHAs, TOPU3OHTAIbHAS,
HAKJIOHHAsi aCUMITOTHI; TpauK 3aBUCUMOCTH, HE ABIIAIONICHCS QyHKIUEH,



e crTpouth rpaduku QyHKUMI: JUHEHHOHN, KBaAPATHUYHOW, APOOHO-TUHEWHOW, CTEMEHHON NpPH Pa3HbIX 3HAYCHUSX
II0Ka3aTels CTENEHH, y =|x|;

®  JCIIOJB30BATh NPe0OpasoBaHus rpapuka QyHKINHU y = f (x) U1 HOCTPOEHHUS rpaQUMKOB QYHKUUH y = af (kx +b)+c;

® aHaJIM3UPOBATH CBOMCTBA PYHKIMU U BUJA rpaduKka B 3aBUCUMOCTH OT MTapaMETPOB;

e CBOOOJHO OMEPUPOBATH TMOHATHUSAMHU: TOCIEIOBATENbHOCTh, OTPAaHWYCHHAs] MOCJIEJ0BATEIbHOCTh, MOHOTOHHO
Bo3pacTaromiass  (yObIBaromiasi)  IOCJIEN0BATEIbHOCTb, MpEAeNl  IOCIeJOBaTeIbHOCTH, apudmeTHueckass Mporpeccus,
reoMeTpUYecKasi MpOrpeccusi, XapaKTepPUCTUIECKOE CBOMCTBO apu(pMeTHuecKoi (reoMeTpHIeCcKOi) MPOrpeccuu;

® ICIIOJIb30BAaTh METOJ MaTeMaTHYeCKOW HHAYKLIMHU 7S BBIBOAA (OPMYII, JOKa3aTelbCTBA PABEHCTB M HEPABEHCTB,
pelleHus 3a1a4 Ha JeIMMOCTb;

® HCCJIEeIOBaTh MOCIIEI0OBATENIBHOCTH, 3a/IaHHbIE PEKYPPEHTHO;

e pemath KOMOMHUPOBAHHBIE 337]a4l HA apU(PMETUIECKYIO U TEOMETPHUECKYIO TPOTPECCHH.

B noBce/1HeBHOI *KU3HU ¥ MPH U3YYEHHUH APYTUX NPeIMeETOB:

® KOHCTPYMpPOBATh M MCCIEAO0BATH (YHKIIMH, COOTBETCTBYIOIINE PEATbHBIM MPOIIECCaM M SBJICHHUSIM, HHTEPIPETUPOBATH
MOJTyYeHHBIE PE3yIbTaThl B COOTBETCTBUU CO CHEIM(PUKON HCCIeTyeMOro Mpolecca Win SBICHHUS;

® ICIIOJIb30BaTh IpaUKK 3aBUCUMOCTEH JJIs1 UCCIIEOBAHMSI PEATbHBIX MTPOLIECCOB U SIBICHUH;

® KOHCTPYMpPOBaTh M HCCIENOBATh (PYHKIMHU TMPH PEHICHUH 3a7a4 APYTUX Y4eOHBIX MPEIMETOB, MHTEPIPETHPOBATH
MOJIyYeHHbIE PE3YJIbTAThl B COOTBETCTBUU CO CIIELU(PUKON yueOHOro npeaMera.

TexcroBble 3a1a4n

e Pemarts mpocThie W CIOXKHBIC 33aJa4M, a TAKXKE 3aJaud TOBBIIICHHON TPYIHOCTH U BBIACTSATH UX MAaTEeMAaTHUYECKYIO
OCHOBY;

® pacrmo3HaBaTh pa3HbIC BUJBI U TUIIBI 33]1a4;

® ICIIOJIb30BaTh pa3HbIe KPaTKUE 3allMCU KaK MOJETH TEKCTOB CIIOKHBIX 3a/ad W 3aJlad MOBBIIICHHON CIOXHOCTH IJIS
MOCTPOEHUS TIOUCKOBOM CXEMBI U PEIICHHS 3a/1a4, BEIOMPATh ONTHUMAJBHYIO JJIS pacCMaTPUBAaeMO# B 3a/1aye CUTyallMl MOJEITH
TEKCTa 3a7a4u;

e pasnuyaTh MOJENh TEKCTAa W MOJENb PEHICHHS 3aJaud, KOHCTPYHPOBATh K OJHOW MOJENH PEHICHHs CIOXHBIX 3a7ad
pa3HbIe MOJIETN TEKCTa 3a/1a4H;



® 3HATh U NMPUMEHSTH TPU crloco0a MOUCKA pelleHus 3aaa4d (0T TpeOOBaHUS K YCIOBUIO U OT YCIOBUSA K TpeOOBaHMUIO,
KOMOMHUPOBAaHHBIN );

® MOJCIUPOBATH PACCYKJICHHS TTPU TOUCKE PEIICHUSI 3a]1a4 C TTIOMOIIIbIO Tpad-CXEMBI;

®  BBIICIIATH ATAIBI PEIICHUS 33/1a4U U COJIepKaHue KaXKJI0ro JTara;

® yMETh BBIOMpATh ONTHUMAIbHBI METOJ| PELICHUs 3ajlaud U OCO3HaBaTh BHIOOp METO/A, pacCMaTpUBaTh Pa3IUYHBIC
METO/Ibl, HAXOJAUTh Pa3HbIC PEIICHUS 3a]]a4H, €CIIM BO3ZMOXKHO;

® AHAJTM3UPOBATH 3aTPYAHEHUS MPU PEUICHUM 3a]1ay;

® BBHINOJIHATH Pa3IUYHbIC MPEOOPa30BaHUS MPEITIOKEHHON 3a7a4uu, KOHCTPYUPOBATh HOBBIE 3aJjauyd U3 JaHHOUW, B TOM
yucie oOpaTHEIE;

® UHTEPIPETUPOBATH BHIYUCIUTEIbHbBIC PE3YIbTATHI B 33/1a4€, UCCIIEI0BATh MOJYYCHHOE PEIICHUE 3a/1a4H;

® U3MEHSATH YCJIOBHUE 3a7a4 (KOJIUYECTBEHHbIE WU KaUeCTBEHHBIC JaHHBIE), UCCIIEI0BATh U3BMEHEHHOE MTPEe0Opa30BaHHOE;

® AHAJIU3UPOBATH BCEBO3MOXKHBIC CUTYaIlMd B3aUMHOI'O PACIIOJIOKEHHS JIBYX OOBEKTOB U U3MEHEHHE UX XapaKTePUCTHUK
MIPU COBMECTHOM JBMKEHHUH (CKOPOCTh, BPEMsI, PACCTOSIHUE).IIPU PEIICHUE 3a7a4 Ha ABUKEHUE JIByX OOBEKTOB KaK B OJTHOM, TaK
U B MPOTUBOIOJOXHBIX HAMNPABJICHUSAX, KOHCTPYHPOBATh HOBBIC CHUTYyallMd Ha OCHOBE HM3MEHEHHUs YCIOBUM 3ajayu MpU
JIBUKEHUU TI0 PEKE;

® HCCIe0BaTh BCEBO3MOKHbBIE CUTYAIlMU MPU PEUICHUU 3a/1ad Ha JBUXKEHHUE MO PEKe, pacCMaTpUBATh Pa3HbIE CUCTEMBI
OTCUETa;

e pemiaTh pa3HOOOpa3HBIC 3a/]aUu «HA YaCTH»;

e pemiaTh 1 000CHOBBIBATh CBOE pelIeHUE 3ajay (BBIICIATh MATEMAaTUYECKYI0 OCHOBY) Ha HaXOXJE€HHUE YaCTH 4YUCIa U
YycIia Mo €ro 4YacTH Ha OCHOBE KOHKPETHOTO CMbICTIA APOOH;

e OOBSACHATh WACHTHYHOCTH 3a7a4 pPA3HBIX THIIOB, CBS3BIBAIONIUX TPH BEIWYUHBI (Ha paboOTy, Ha TMOKYIKH, Ha
JBUKCHUE).BBIJICTISATh 3TH BEJIWYWUHBI W OTHOIICHUS MEXIY HUMH, NMPUMEHATh WX TPU PEIICHWH 3aJlady, KOHCTPYHUPOBATH
COOCTBEHHBIE 33/1a4 YKa3aHHbBIX THIIOB,;

® BJIAJETh OCHOBHBIMU METOJAMH DEIICHUs 3ajad Ha CMECH, CIUIaBbl, KOHIICHTPAIIUU, HUCMOJb30BaTh MX B HOBBIX
CUTyaIUsX MO0 OTHOIIECHUIO K U3YYEHHBIM B MpoIlecce 00yUueHus;

® peliaTh 3aJlaud Ha MPOIEHTHI, B TOM YHCIIC, CIIOKHBIE MPOLIEHTH ¢ 000CHOBAaHUEM, UCTIOJB3YsI pa3HbIE CIIOCOODI;

® pemiaTh JIOTUYECKHE 3aJlauyd Pa3HbIMU CIIOCOOAMM, B TOM YHUCIE, C JABYMsS OJIOKAaMU U C TpeMsi OJIOKaMHu JaHHBIX C
ITOMOIIBIO Ta0JIHII;



e pemath 3a7a4dl MO KOMOMHATOPHKE W TEOPUHM BEPOSTHOCTEH HA OCHOBE HMCIOJIb30BAaHUS W3YYCHHBIX METOAOB H
000OCHOBBIBATh PELICHUE;

® pemaTh HECIOXKHBIE 33/1aUM TI0 MAaTEMaTHUYECKON CTaTUCTUKE;

® OBJAJETh OCHOBHBIMH METOJAMM pEIUICHHs CIOKETHBIX 3ajad: apudmerndeckuid, anreOpamueckuid, mepedop
BapUAHTOB, TCOMETPHUCCKUH, Tpa)UUECKUM, MPUMEHSATH X B HOBBIX IO CPAaBHCHHIO C U3YYCHHBIMU CUTYAITUSX.

B noBce1HeBHOM KM3HU M NPH U3yYeHHUH APYTUX MPeIMETOB:

® KOHCTPYMpPOBATh HOBBIC IS TAHHOM 3aJaud 3a/lauyHble CUTYallUH C YYETOM PEabHBIX XapaKTEPUCTUK, B YACTHOCTH,
OpyU pEIICHWH 3a/ad Ha KOHIICHTPAIlMH, YYUTHIBATh IJIOTHOCTH BEIIECTBA; peIlaTh W KOHCTPYHMPOBATH 33/Jaud HAa OCHOBE
PacCMOTPEHUS PEaTbHBIX CUTYAIIHA, B KOTOPBIX HE TPEOYeTCS TOYHBINA BHIYUCITUTEIIBHBINA PE3yJIbTAT;

® pemiaTh 3aJa4M Ha ABIKEHHUE TIO PEKe, pacCMaTpuBasi pa3HbIe CUCTEMBI OTCUETA;

COJEP)KAHUE KYPCA AJITEBPHI 8 KJIACCA

PannonanbHbIe Apo0H.

PanmonanbHast gpoOb.  OCHOBHOE CBOMCTBO JpoOu,  cokpamieHue apoOeil. ToxknecTBeHHble  TpeoOpa3oBaHUs

o k
pPalMOHANIbHBIX BbIpaKeHUU. DYHKIUA y =— U ee rpaduK.
X

OcHosHas yeab — BbIPaOOTaTh YMEHHUE BBITIOIHATH TOXKAECTBEHHbIE MPE0Opa30BaAHUS PALIMOHATBHBIX BBIPAKEHU.

Tak kak A€HCTBUS C palMOHATIBHBIMU APOOSMHU CYHIECTBEHHBIM 00pa3oM OMUPAIOTCS Ha JEHUCTBUSA C MHOTOYJIEHaMH, TO B
HayaJie TeMbl HEOOXOJUMO MOBTOPUTH C YHATUMUCS PeoOpa30BaHus LEIbIX BEIPAKEHU.

['maBHOE MeCTO B JaHHOH Te€M€ 3aHHMAIOT aJTOPUTMbI JAEUCTBUI ApoOsSMHU. Yualuecs AOKHBI IOHUMATh, YTO CyMMY,
Pa3HOCTh, IPOU3BEACHUE U YaCTHOE ApoOei Bceraa MOKHO IPeACTaBUTh B BUe Apoou. [IpruoOpeTaembie B JTaHHOW TeME YMEHUs
BBINIOJIHATD CJIO)KEHHE, BBIUMTAHWE, YMHOXXEHHME U JIeJIeHHe JpoOel SBISIIOTCS OMOPHBIMU MpeoOpa3oBaHUSX JIPOOHBIX
BbIpakeHuil. [loaTromy um crenyer yaenuts ocoboe BHUManue. Henenecoobpa3sHo nepexoauTs K KOMOMHUPOBAHHBIM 33JaHUSIM
Ha BCE JIEUCTBUS C ApPOOSIMU Tpekae, yeM Oyay YCBOEHBI OCHOBHBIE aJTOPUTMBI. 3aJaHus Ha BCE JACHCTBUS C ApOOSMU HE
JOJIKHBI OBITh U3JIMIIHE TPOMO3JKUMH U TPYAOeMKUMHU. [Ipy HaXok1eHUH 3HaYeHU apo0ei JaroTcs 3aJaHus Ha BHIYMCICHUS C
[IOMOIIBIO KaJbKyJIsTOpa. B MaHHON TeMme pacIIMpsIOTCS CBEICHUS O  CTAaTUCTUYECKUMX  XapaKTepucTukax. Bsoaurcs
[IOHATHE CPEIHEr0 TAPMOHUYECKOIO psAfa IOJOXKUTEIbHBIX 4yKceln. M3ydeHue TeMbl 3aBEpLIACTCS PACCMOTPEHUEM CBOMCTB

rpadpukad@yHKINH y = Ly
X



CreneHb ¢ HeJIbIM MOKa3aTeJeM. JJIeMEHThI CTATUCTUKH.

Crenenp ¢ 1enbIM MOKa3ateleM U ee cBoiictBa. CraHmapTHbIM BujA uucia. HadanbHble cBelleHHs 00 OpraHu3aiuu
CTaTUCTUYECKUX UCCIICIOBAHUM.

OcHoéHasi yenrb — BBIPAOOTaTh yMEHUE NPUMEHATH CBOWCTB, CTEMEHM C IEJbIM IOKa3aTeJIeM B BBIYUCICHUSX U
npeobpa3oBaHugX cHOPMUPOBATH HAUANIbHBIC MPEJCTABICHUS O COOpE U TPYNIUPOBKE CTATUCTUUECKUX JTAHHBIX, UX HATJISITHON
MHTEPOpPETALNH.

B »sTo0i1 Teme QopMynupyroTCs CBOWCTBAa CTENEHU C ILIENBIM MOKaszaTteieM. MeToJ JoKa3aTelbCTBa JTUX CBOMCTB
MOKa3bIBAETCSI HA MPUMEPE YMHOXKEHHUSI CTENEHEN ¢ OJAMHAKOBBIMM OCHOBaHMSIMH. [laeTcs MOHSATHE O 3alKMCU 4HCiIa B
cTtangapTHoM Buje. [IpuBoasaTCs mpuMephl KCTIOJIb30BAHUS TAKOW 3alTUCH B (PU3HKE, TEXHUKE U APYTUX 00JACTAX 3HAHUH.

VYuyamuecs nmonydaroT HadallbHbIC MPEJCTABICHUS 00 OpraHU3allMM CTAaTUCTHYECKUX UccheoBaHUU. OHU 3HAKOMSITCS C
MOHSATUSMU T€HEPATHLHON U BEIOOPOYHOM COBOKYMHOCTHU. [IpUBOAATCS IpUMEPHI MPEICTaBICHUS CTATUCTUYECKUX JJAHHBIX B BUJIE
Ta0JIUI[ YaCTOT W OTHOCUTEIBHBIX YacTOT. YUalllUMCS TMpeJiararoTcs 3aJaHus Ha HAXOXJCHHE MO TaOJMIle YacTOT TaKUX
CTATUCTUUYECKUX XapaKTepUCTHK, KaK cpeaHee apudmMmeTHdeckoe, Moja, pa3Max. PaccmarpuBaercss BOMpoCc O HAMISIAHOM
WHTEpIpETAUA CTaTUCTHUYECKONM MH(MOopManuu. V3BecTHbIE ydaluMmcs CrocOoObl HAIJISHOTO MPEICTABICHUS CTATUCTUUYECKUX
JAHHBIX C TIOMOIIBI0 CTOJOYATBIX U KPYTOBBIX JUArpaMM PacHIUPSIOTCS 3a CUET BBEJCHUSI TaKUX MOHSTUHN, KaK MOJUTOH U
rucTorpamma.

KBaapatHbie KopHH.

[lonsitTue 06 upparmoHanbHbIX urciax. OOIIMe cBeAeHUs O JAeHCTBUTENbHBIX unciax. KBagpaTueiii kopens. [lonsTtue o
HaXO0XXJICHUU MPUOIMKEHHOTO 3HaueHUs KBaapaTHOro KopHs. CBoicTBa KBajpaTHbIX KopHeul. [IpeoOpasoBaHusi BbIpakeHUH,
coJiepKaluX KaapaTHele kKopHU. DyHKIMs y =+/x , ee cBoiicTBa U rpaduk.

OcHo6Has yenb — CUCTEMATU3UPOBATh CBEJICHUS O PAIlMOHAIBHBIX YMCIAX W JIaTh NPEACTABICHUE 00 UPpaIlMOHATBHBIX
quciax, paclIupuB TEM CaMbIM MOHSTHE O YUCIE; BHIPA0OTaTh YMEHUE BBHITIOJIHATH MPE0OPa30BaHUs BBIPAKEHUH, COIEpKaIUX
KBaJIpaTHbIE KOPHHU.

B naHHOW TeMe ydammecs MOJydaroT HaydajlbHOE MPEJACTABICHUE O MOHATHUU JIEUCTBUTEIBLHOrO yucia. C 3TOH 1Lelblo
000011al0TCSI U3BECTHBIC YYalIUMCSI CBEACHUSI O PAIMOHAIBHBIX yuciax. (s BBeJeHUS MOHATHUS UPPAMOHAIBHOTO YHCIA
WCMOJIB3YETCSI UHTYUTUBHO MPEJACTABICHUE O TOM, YTO KaXJIbId OTPE30K MMEET JJIMHY U MOTOMY KaXXJI0M TOYKE KOOPAUHATHOMN
MPSIMOM COOTBETCTBYET HEKOTOpOE uucio. [loka3piBaeTcsl, YTO CYIIECTBYIOT TOUKH, HE UMEIOIIUE pallMOHATBHBIX a0cIIHCC.

IIpu BBeieHUY MOHATHS KOPHS MOJIE3HO 03HAKOMUTD YUAIIUXCS C HAXOXKJICHUEM KOPHEN C MOMOIIBIO KAbKYISATOPA.



OcHOBHOE BHHMMaHHUE YAENSIEeTCS MOHATHUIO apu(METHUECKOro KBAJPAaTHOIO KOPHS M CBOMCTBaM apU(pMETUYECKHUX
KBa/IpaTHBIX KOpHEW. Jloka3bIBalOTCS TEOpPEeMbl O KOpPHE M3 MPOMU3BEACHUS U JIPOOH, a TAKXKE TOXKAECTBO Ja* =la|, xoTOpBIC
MOJIY4alOT MPUMEHEHNE B TPeoOpa30BaHUAX BhIpAXKEHUH, COepKAIIMX KBaapaTHble KOpHU. CrieinaabHOe BHUMAHUE yIEsAeTcs
4 a
NOCENE
BBIPAKEHHUS, COJIepKalllie KOPHHU, YaCTO MCIOJIb3yeTCsl KaK B CaMOM Kypce aiareOpbl, Tak U B Kypcax I'€OMETpuu, anreOpsl u

HayaJl aHaJIn3a.
[IpomomnxkaeTcs paboTa Mo pasBUTHIO PYHKIMOHAIBHEIX MPEACTABIEHUH ydamuxcs. PaccMarpuBaiorcs QyHKIMS 6 = /6

OCBOOOXKJIEHUIO OT HMPPAlMOHAIBHOCTH B 3HAMEHarTese JApOoOH B BBIPAXKEHHSIX BHJIA . YMeHuenpeoOpa3oBbIBaTh

ee cpoiicTsa 1 rpaduk. [Ipu u3ydeHun QYHKIMH y = +/x HOKA3bIBACTCA €€ B3aUMOCBA3b ¢ PyHKIMEH y = x%, re x > 0.

KBaapatHbie ypaBHeHHS.

KBagpatHoe ypaBHeHue. Dopmyna KOpHEN KBaApaTHOTO ypaBHEHMs. PelleHue panuoHanbHBIX ypaBHEHUH. Pemienue
3a/1a4, MPUBOJAIINX K KBaAPATHBIM YPABHEHUSIM U MTPOCTENIIINM PallMOHATIBHBIM YPABHEHHUSIM.

OcHosHas yenv — BBIPA0OTaTh YMEHMS pellaTh KBaJApaTHbIE YpaBHEHHS M NPOCTEUIINE pallMOHAJIbHBIE YPAaBHEHHS W
MIPUMEHSITH UX K PELIEHUIO 3a/1a4.

B Hayane TeMbl IPUBOAATCS MPUMEPHI PELICHHS HETOJIHBIX KBaAPATHBIX YPABHEHUN. DTOT MaTeprajl CHCTEMAaTU3UPYETCS.
PaccmaTpuBaroTCs anropuTMbl PENIEHUS HEMOJIHBIX KBAaIPATHBIX YPABHEHUI PA3JINYHOIO BUA.

OCHOBHOE BHHMMaHHE CIIEAYET YACIUTHh PELICHUI0 YpPaBHEHUW BHIA ax’+ bx + ¢ = 0, rae a # 0, ¢ HCIONB30BAHHEM
dbopmynsl kopHed. B nanHOW Teme ywamuecss 3HakomsTcs ¢ dopmynamu Buera, BeIpaxaloUIMMHU CBSI3b MEXIY KOPHSIMU
KBaJIpaTHOTO ypaBHEHHs M ero kodpduuuentamu. OHM HCNOJB3YIOTCS B JaJIbHEHMIIEM MpPH JI0Ka3aTENIbCTBE TEOPEMBI O
Pa3JIOKEHNN KBAJIPATHOTO TPEXWICHA HA JINHEMHBIE MHOKHUTEIH.

VYyamuecs oBl1aieBatoT cocoOOM perieHus: IpoOHbBIX pallMOHATBHBIX YPAaBHEHUN, KOTOPBIA COCTOUT B TOM, YTO pPEIICHHUE
TaKUX YPABHEHHMM CBOJWTCS K PEIICHUIO COOTBETCTBYIOIIMX LEIBIX YPABHEHUU C IMOCIEAYIOUIUM HCKIIOYEHHUEM MOCTOPOHHUX
KOpHEM.

N3yueHne naHHOW TEMBbI IO3BOJIIET CYLIECTBEHHO PACIIMPHUTH anmnapar ypaBHEHWM, HCIOIb3YEMbBIX IS PELICHUS
TEKCTOBBIX 3a/a4.

IToBTOpEHHeE.

Ocnosnas yenw. [10BTOPUTH, 3aKpenuTh U 00001KUTH OCHOBHBIE 3Y H, monydyeHHsie B 8 Kiacce.



COIAEPKAHUE KYPCA AJITEBPBI 9 KIIACCA

HepaBeHcrsa.

UucnoBble HepaBeHCTBA U UX CBOMCTBA. [lousleHHOE CIIOKEHHME W YMHOXXEHME YMCIIOBBIX HEpPaBEHCTB. JIMHENHBbIE
HEpPABEHCTBA C OJJHOU IEPEMEHHOMN U UX CUCTEMBI.

OcHosHas  yenb — O3HAKOMUTH yUYalIUXCsl C IPUMEHEHHE: HEPABEHCTB ISl OLEHKHU 3HAYEHHUH BBIpaXKEHMI, BbIpaOOTATh
YMEHHE pelIaTh JIMHENHbIE HEPABEHCTBA C OAHOM MEPEMEHHOM U UX cHUCTEMBbl. CBOMCTBA YMCIOBBIX HEPABEHCTB COCTABISIOT TY
0a3y, Ha KOTOpPOW OCHOBAHO pEIICHHE JIMHEWHBIX HEPABEHCTB C OJHOM mepeMeHHOW. T peMbl O MOWIEHHOM CIIOXEHUU U
YMHOKEHUU HEPABEHCTB HAXOAUTh IPUMEHEHHUE IIPU BBINOJHEHUH POCTEHIINX YIIPAXKHEHUN HA OLICHKY BBIPAXKEHUM 110 METOY
rpanull. BBoasTcs moHsATHs aOCOMIOTHOM MOTPEHIHOCTH M TOYHOCTH NPHUOJIMKEHUS, OTHOCUTEIBbHON IMOTrPELIHOCTH. YMEHUs
[IPOBOAUTH JEAYKTUBHBIE DPACCYXICHUSA IOJIyYalOT PAa3sBUTHE KaK IPHU JOKA3aTEJIbCTBAX YKA3aHHBIX TEOPEM, TaK U IIPU
BBINIOJIHEHUH YIIPAKHEHUN HA JOKA3aTeIbCTBA HEPABEHCTB.

B cBsA3M ¢ pemieHreM JTMHEUHBIX HEPABEHCTB C OAHOM NEPEMEHHO: JAeTCs MOHATUE O YUCIIOBBIX IIPOMEXYTKAX, BBOISTCS
COOTBETCTBYIOILIME Ha3BaHUs W O0O03HaueHus. PaccMOTpEeHHMIO CHCTEM HEpPaBEHCTB OJIHOM MEPEMEHHOW MpeallecTBYeT
O3HAKOMJIEHHE yYaIIUXCA C MOHATUSAMHU MepeceyeHusi U 0ObEUHEHUS MHOYKECTB.

IIpu pelieHnn HEPABEHCTB UCIOJIB3YIOTCA CBOWCTBA PABHOCWIBHBIX HEPABEHCTB, KOTOPBIE Pa3bICHAKOTCS Ha KOHKPETHBIX
npumepax. Ocoboe BHUMaHUE CIEAyeT YAENUTh OTpabOTKE yMEHMs pellaT MpocTeillline HepaBeHCTBa Buaa ax>b, ax <b,
OCTaHOBUBILIHCH CIIEHHUAIIBHO Ha ciiydae, koraaa<o.

B 31011 TEME paccMaTpuUBaeTCs TAKXKE PELICHUE CUCTEM JBYX JMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHOMU, B YACTHOCTH
TaKUX, KOTOpbIE 3alIUCaHbl B BUAEC JBOWHBIX HEPABEHCTB.

Ksagpatnunas ¢pyHkuus.

Oyuknus. CpoiictBa pynkumil. KBaapatHeiil TpexuiieH. Pa3noxkeHne KBagpaTHOro TpexXuwieHa Ha MHOXUTENU. DyHKIMS y
= ax” + bx + ¢, ee cBoiicTa 1 rpaduk. CremnenHas GyHKIHSI.

OcHo6Hasi yenb — pacCIIUPUTh CBEACHUS O CBOMCTBaX ()YHKIIMH, O3HAKOMHThH y4alllMXCS CO CBOMCTBaMU U Tpadukom
KBaIpaTUYHOU (PYHKIIUU. I

B nHauane TeMbl cucTeMaTU3UPYIOTCA cBeAeHUS O (yHKUUAX. [IOBTOPSIIOTCS OCHOBHBIE MOHSATHS: (DYHKIHS, apryMEHT,
oOnacTh onpeneneHus GyHKuuu, rpaduk. J[aroTcs NOHATUS O BO3PACTAHUM U YOBIBAHUM (PYHKUIUH, TMPOMEKYTKAX 3HAKOM
MOCTOSIHCTBA. TeM  caMbIM co3jaeTcst 0a3a sl YCBOEHHUS CBOMCTB KBaJpAaTHUYHOM M CTENEHHOW (DYHKIUH, a Takxke A
nanbHeuero yriyoaeHus pyHKIMOHATBHBIX MPEJCTaBICHUIN PU U3yUYEHUHU Kypca anreOpbl M Havyall aHajIu3a.



[ToAroTOBUTENBHBIM IATOM K U3YYEHHUIO CBOWCTB KBAJIPATUYHON (DYHKIIMU SIBJISETCA TaKXK€ PACCMOTPEHHE Bompoca o
KBaJIPaTHOM TPEXWIECHE M €ro KOPHSX, BBbIJICICHUU KBaJpaTa BYWICHA U3 KBaAPATHOIO TPEXUJIE€HA, PA3I0KEHUU KBAJAPATHOIO
TpexuieHa Ha MHOYKUTEIH.

V3ydenne KBaapaTHIHON (yHKIIMN HAYMHACTCS C PACCMOTpPEHHs (GYHKIMH y = ax’, ee CBOMCTB i ocobeHHOCTel rpaduka,
a TaKoKe IPYTHX YACTHBIX BUIOB KBaAPATHUHON GYHKIHH — (QyHKIHHA y = ax” + b, y = a (X - m)’. DTH CBEICHUS HCIIOTB3YIOTCS
TIPU M3YYCHHH CBOMCTB KBaAPATHIHON (YHKIHH 00IIero Biaa. BaxHo, 4TOOB! yUalliecs MOHUTH, 94To rpabuk QYHKIHHE y = ax’
+ bx + ¢ MOXeT OBbITh MoNydeH u3 rpaduka GyHKIMH Y = ax°C MOMOIIBIO JBYX MaPaIUIeTbHBIX IEPEHOCOB. IIpHEMbI TOCTPOCHHS
rpaduka QyHKIHKE y = ax” + bx + ¢ 0TpabaThIBAIOTCS HAa KOHKPETHBIX pHMepax. IIpH 5ToM 0co60e BHUMAHHE CIETyeT YACTHTD
(GOpPMHPOBAHUIO y yUYalIUXCSl YMEHUS YKa3blBaTh KOOPAMHATHI BEPLIMHBI Mapadosbl, €€ OCb CUMMETPHUH, HAIllpaBICHUE BETBEM
napadoJIbl.

[Ipu u3ydyeHun 3TON TeMbl JaibHEMIIee pa3BUTHE MOJy4YaeT YMEHUE HAXOAUTh MO rpaduKy MPOMEKYTKHA BO3pACTAHUS U
yObIBaHMS (PYHKLIMH, A TAKKE IPOMEKYTKH, B KOTOPBIX (DYHKIIMS COXPAHSET 3HAK.

Vyaruecst 3HaKOMSITCSI CO CBOMCTBAMH CTETIEHHON (QYHKIMK y = X TPH Y€THOM M HEYETHOM HATypaJIbHOM ITOKa3aTeJe II.
BBonurca mnoHsitue KOpHS ra-d creneHd. OHU MOJy4YarOT MPEJCTABICHHUE O HAXOXKJIECHWM 3HAYEHUW KOPHS C TOMOUIBIO
KaJIbKYJISITOpa, IPUYEM BbIpaOOTKA COOTBETCTBYIOLIMX YMEHUM HE TpeOyeTcs.

HepaBeHcTBa ¢ 01HOH NIepeMEeHHOM

lenwvie ypaBHeHus. JpoOHble parmoHanbHble ypaBHeHUs. HepaBeHcTBa BTOpOW CTENEHU C OJHOM mepeMeHHo. Metoj
MHTEPBAJIOB.

OcHosHas yenb — CUCTEMATU3UPOBATH U O0OOIIUTH CBEIEHUS O PELICHUH LENbIX U APOOHBIX PALIMOHATIBHBIX YPABHEHUH C
OJIHOH TTepEeMEHHOH, cHOPMHUPOBATH yMEHHE PEIIaTh HEPABEHCTBA BUAA aX” + bx + ¢ >0 mwm ax” + bx + ¢ <0, rae a # 0.

B asToii TeMe 3aBepriaercss M3y4EHHME PALMOHAIBHBIX YPAaBHEHHMH C OJHOM IEPEMEHHOM. B CBA3M C dTUM INPOBOAUTCS
HEKOTOpoe 0000IIeHNEe U YTIyOJIeHHEe CBEJACHUN 00 ypaBHEHUSIX. BBOJIATCS MOHATHUS 1I€JI0T0 PAIIMOHAIIBHOTO YPaBHEHUS U €T0
CTEIICHU. YYalllUecsl 3HAKOMSATCS C PELICHUEM YPAaBHEHUU TPETbEH CTEIIEHU U YETBEPTOU CTEIEHHM C IIOMOLIBIO PA3JIOKECHUS HA
MHOXXMTEJIM W BBEJCHMSI BCIIOMOTraTeiabHOM mNepeMeHHOW. MeTon perieHus ypaBHEHHMH IyTeM BBEACHHS BCIOMOTaTEIbHBIX
MEepPEMEHHBIX Oy/ET IMHUPOKO MUCIONIB30BATHCS B NalbHEHIIIEM MPU PELIEHUH TPUTOHOMETPUUYECKHX, JTOrapu(PMUUECKUX U JPYTUX
BHUJIOB YPABHECHUM.

Pacmupsitorcss cBeeHHMs O PEHIeHUH JAPOOHBIX PALMOHAIBHBIX YpaBHEHUH. Yualiuecs 3HAKOMATCS C HEKOTOPBIMU
crenuaibHbIMU MPUEMaMHU PELIEHUS] TAKUX YPAaBHEHU.



DOpMHpPOBAHIE YMEHNI pelaTh HePABEHCTBA BUAA ax~ + bx + + ¢ > 0 mwmm ax” + bx + ¢<O, re a # 0, OCYIECTBISIETCS C
OMOpPOM Ha CBEJIEHUA O Tpaduke KBaApaTUIHOU PYHKIUH.

VYuyamuecss 3HaKOMATCS € METOJOM MHTEPBAJIOB, C IIOMOIIBID KOTOPOIO PELIAIOTCS HECIO0XKHbIE paluOHaIbHbIC
HEpPABEHCTBA.

HepaBeHncTBa ¢ AByMsl IepeMeHHBbIMH

VYpaBHeHue ¢ AByMs nepeMeHHbIMU U ero rpaguk. CucreMbl ypaBHEHH BTOpoH creneHu. Penienue 3aiad ¢ moMoIIbiO
CUCTEM YpPaBHEHMI BTOPOU cTenieHu. HepaBeHCTBaA ¢ IByMsI IEPEMEHHBIMU U UX CUCTEMBI.

OcHosHas yenb — BbIPA0OTATh YMEHHE PelIaTh MPOCTEUIINE CUCTEMBI, COJIEpKAILME YPAaBHEHUE BTOPOM CTENEHH C ABYMS
[IEPEMEHHBIMU, U TEKCTOBBIE 3aJ1a4 C [IOMOILBIO COCTABICHUS TAKUX CUCTEM.

B nanHON Teme 3aBepliaeTCs M3y4EHUE CUCTEM YpPAaBHEHUN C ABYMs NepeMeHHbIMU. OCHOBHOE€ BHHMMAaHHUE YIEIACTCS
CUCTEMAaM, B KOTOPBIX OJTHO U3 YPABHEHUM MEPBOM CTEINEHU, A APYTrO€ BTOPOM.

W3BecTHBIN ydamuMmcs crnoco0 MOJICTAaHOBKM HAXOAMT 3/1€Ch AalbHEIlee MPUMEHEHUE U TMO3BOJSET CBOJAMUTH PEIICHHE
TaKUX CUCTEM K PELICHHUIO KBaPaTHOTO YPABHEHHS.

O3HaKOMIJIEHHE yYalllUXCs ¢ MPUMEPAMH CUCTEM YPaBHEHUU C JBYMSI IEPEMEHHBIMH, B KOTOPBIX 00a ypaBHEHUSI BTOPOM
CTEIIEHH, JOJKHO OCYILECTBIATHCS C JOCTATOYHOU OCTOPOKHOCTBIO U OTPAHUYMBATHCS IPOCTEHIIMMU IIPUMEPAMMU.

[IpuBnedyeHre W3BECTHBIX YYallUMCS TpaUKOB TMO3BOJISIET MPUBECTH MNPUMEPHI TIpaUUYECKOr0 pEUIeHUs CHCTEM
ypaBHeHH#l. C moMo1Ibt0 rpadyuuecKuX NpeICTaBICHUN MOXKHO HArjsiJHO NOKA3aTh y4alllUMCS, YTO CUCTEMBI ABYX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU: BTOPOI CTENEHU MOTYT UMETh OJHO, /1B, TPH, YETHIPE PEIICHUS WIM HE UMETh PELICHUN.

Pa3paboTannblii MaTeMaTHYECKUN amnmapaT MO3BOJISIET CYIIECTBEHHO PACIIMPHUTH KIIACC COJIEPKATENbHBIX TEKCTOBBIX
3a71a4, pelIaeMbIX ¢ IIOMOILBK CUCTEM YPaBHEHUM.

N3ydeHne TeMbl 3aBepIIAETCA BBEICHUEM IMOHATUI HEPABEHCTBA JBYMS IEPEMEHHBIMU M CUCTEMbI HEPABEHCTB C JBYMS
nepeMeHHbIMH. CBeZieHust O rpaukax ypaBHEHUH C JABYMsI NMEPEMEHHBIMU HUCHOJIB3YIOTCS NPHU WJUTIOCTPALMM MHOYKECTB
pELIEHN HEKOTOPBIX NPOCTEUIINX HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM.

DJIeMEHThI NPUKJIATHON MaTEeMATHKH.

Marematuueckoe wmoaenupoBanue. IlpouentHeie pacuerbl. [IpubnuxenHble BblunciaeHus. OCHOBHbIE MpaBuia
KOMOMHATOpUKH. OTHOCUTENIbHAS YacCTOTa W BEPOSTHOCTH clydailHOro coObiTHs. Kiaccuueckoe omnpezeneHue BEepOsITHOCTH.
HavanbHble CBEIEHUS O CTATUCTHKE.

OcHoénas yenb — O3HAKOMUTDH YYAIIUXCS C TMOHSATUSMM NEPECTAaHOBKHU, PAa3MELIEHUs, COUECTaHHUS U COOTBETCTBYIOLIMMHU
dbopmynamu AJid MOACYETA UX YKCIIA; BBECTH MOHATHS OTHOCUTENIbHON YaCTOThI U BEPOSTHOCTH CIy4ailiHOI'O COOBITHS.



W3yyeHue TeMbl HAUMHAETCA C pEUICHUs 3a7a4, B KOTOPBIX TpeOYeTCsl COCTaBUTh T€ WJIM MHbIE KOMOMHALMU 3JIEMEHTOB U
MOJICUUTATh UX YHUCIIO. Pa3bsicHsAeTCs KOMOMHATOPHOE MPABUIIO YMHOKEHHUS, KOTOPOE UCIOJIb3yeTCs B JajbHEMIIEM IPU BbIBOJIE
dbopmyn Ay MojcyeTa YMciia MEePecTaHOBOK, pa3MelleHuid u couetaHuil. [lpu m3yyeHum JaHHOTO Marepuana HeoOXOJIUMO
o0OpaTUTh BHUMAHUE YYalIUXCSd Ha pa3jIMuyue MNOHATUM «pa3MELIEHHWE» M «COuYeTaHue», CPOpMUPOBATH Y HHUX YMEHHUE
OTpeeNsTh, 0 KAKOM BHI€ KOMOMHALIMIA UJIET peyb B 3a7a4e.

B naHHOW TeMe ydamMecss 3HAKOMATCS C HadaJbHBIMU CBEICHUSMHM W3 TEOPUHU BEPOSATHOCTEH. BBOAATCA mNOHATHSA
«cIy4daiiHOe COOBITHE», «OTHOCUTEIbHAS YacTOTa», «BEPOSITHOCTh CIy4yalHOTO coObITHs». PaccMaTpuBaloTCs CTAaTUCTUUECKUH U
KJIACCUYECKUN TOJIXO0JIbI K ONPEEICHUI0 BEPOATHOCTH CIy4ailHOrO cOObITHs. BakHO 00paTuTh BHUMaHUE y4Yalluxcs Ha TO, YTO
KJIACCUYECKOE OIpE/ICNICHUE BEPOSITHOCTH MOXHO MPUMEHSATH TOJBKO K TaKMM MOJEJSM pPEalIbHbIX COOBITHUH, B KOTOPBIX BCE
MCXOJIBI SIBJIAIOTCS PaBHOBO3MOKHBIMHU.

YuciaoBble M0C/1€10BATEILHOCTH.

YucnioBble MOCIEIOBATENBHOCTH. ApH(pMeTnyeckas U reomMeTpuueckas nporpeccuu. ®opMmysbl N-TOWIEHa U CYyMMBI
MEPBBIX N YWIEHOB Nporpeccuu. beckoneuHo yObIBaoIas reoMeTpuuecKasi Iporpeccus.

OcHosHas yenb — JaTh TMOHATHS 00 apU(PMETUUYECKOM U TeOMETPUYECKOW MPOrpeccusx Kak YHMCIOBBIX
MOCJIEIOBATENBHOCTAX 0COOOr0 BUAA.

IIpy wn3ydyeHMM TeMbl BBOAUTCA NOHATHE MOCIEIOBATEIIBHOCTH, PAa3bACHIETCA CMBICI TEPMHHA «N-d  4iIeH
MOCJIEIOBATEILHOCTHY,  BbIpa0AThIBAETCS YMEHUE HCIOJb30BaTh HWHAEKCHOE O00O3HAue€HHWe. OTHU CBEIEHHUS  HOCST
BCIIOMOTaTEIbHBIN XapakTep U UCHOJIb3YIOTCS AJI U3YyUEHUS] apu(PMETUUECKON U T€OMETPUUECKON MPOrpecCcuil.

Pabota ¢ popmynaMu n-ro 4ieHa U CyMMBbI MEPBBIX I'a YIEHOB MPOTPECCUi, MTOMUMO CBOET0O OCHOBHOI'O HAa3HAUYEHMS,
MO3BOJISIET HEOJHOKPATHO BO3BPALATBCA K BBIYMCICHUSAM, TOXIACCTBEHHBIM MpeoOpa3oBaHUsM, pEUICHUIO YpaBHEHUH,
HEPABEHCTB, CUCTEM.

PaccmarpuBaloTcsi XapakTepUCTUUYECKHE CBOMCTBAa apU(METUYECKOM M TE€OMETPUYECKOM  MPOTrpeccuid,  4To
[IO3BOJISIET PACLIMPUTH KPYT IIpejiaracMblX 3a1ay.

IToBTOpEeHUE (UTOTOBOE)

Ochosnas yenw. [10BTOpUTH, 3aKpenuTh U 00001KUTH OCHOBHBIE 3Y H, monmydenHsie B 9 kiacce.
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I'nasa 1
44
PanuonanbHble BbIpaskeHUs
1-2 PannonansHbie 1podu 2 Pacnoznasams uienvie panmoHanbHbIE BEIPAXKEHUS], TPOOHBIE
palMoHaIbHBIE BRIPAKEHUS, TIPUBOIUTH TPUMEPHI TAKUX
3-5 OcHOBHOE CBOMCTBO pallMOHAILHOM IpoOU 3 BBIpaKEHUIA.
Dopmynuposams:
6-8 CrnoxeHne 1 BHIYUTaHUE PALMOHATBHBIX APO0eii ¢ 3 onpeoeneHus: pallMOHAIBHOTO BBIPAXKEHUS, TOYCTUMBIX
OJIMHAKOBBIMU 3HAMEHATEIISIMU 3HAUYEHUM TIEPEMEHHOM, TOKIECTBEHHO PaBHBIX BBHIPAKECHHUIA,
TOXJECTBA, PABHOCUJILHBIX YPaBHEHUH, PAIMOHAILHOTO
9-14 CrnosxeHre ¥ BRIYUTAHHUE PAIIMOHAIBHBIX JPO0Oei ¢ pa3HbIMU 6 YpPaBHEHUS, CTEIIEHU C HYJIEBBIM [OKA3aTENIEM, CTENIEHHU C LIEJIBIM
3HaMEHaTEeISIMU OTPUIIATEILHBIM MTOKa3aTelIeM, CTaHJapTHOTO BHUJIA YUCIIa,
00paTHOW MPOTIOPLIHMOHATBHOCTH;
15 KonTponsnaspadora Ne 1 1 ceoticmea: OCHOBHOE CBOMCTBO pallMOHAIIbHOM IpoOH, CBOMCTBA
. k
. CTETICHH C IEJIBIM MOKa3aTeieM, YpaBHeHU, QYHKIIUU ) = —;
16-19 YMHOKEHUE U JISTICHHE PAIlHOHATBHBIX JPOOCH. 4 n

Bo3BezneHue pannoHaibHOM 1poOU B CTETIEHD

npasuna; CIOKeHUs!, BRBIYUTAHUS, YMHOXKEHUS, JIETICHUS ApOOeii,
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e = Coaepixkanue yueOHOT 0 KoiauuecrBo | XAPAKTEPHCTHKA OCHOBHBIX BU/IOB [IeATEJILHOCTH YYeHUKA
2 = MaTepHaJa 4ACOB (Ha ypoBHe y4eOHBIX el cTBHII)
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20-26 Tox1ecTBEeHHBIETIPEOOPA30BAHUSIPALIMOHATILHBIXBBIPAXKEHU I 7 BO3BEJICHUS JpOOU B CTETNICHB; YCIIOBUE PABEHCTBA APOOH HYITIO.
/lokazvlieams CBOICTBA CTENEHU C LIETIBIM MTOKA3aTEIIEM.
27 KontponbHaspadora Ne 2 1 Onucwvieams TpadUIECKU METO/I PEIICHUsT YPaBHEHUH C OJTHOU
MIEPEMEHHOM.
28-30 PaBHOCHIIBHBIE YpaBHEHUSI. 3 IIpumensams 0OCHOBHOE CBOMCTBO pallMOHAJIBHON IpoOH 11t
COKpalieHus u npeodpazoanus apoodeit. [lpuBoaute npodu
PanvoHanbHbIE ypaBHEHUS
K HOBOMY (00miemy) 3HameHarento. Haxoauts cyMMy, pa3HOCTb,
MPOU3BEICHUE U YACTHOE JIpoOeii. BHIMOIHITE TOXKAECTBEHHBIE
31-34 CreneHs ¢ 1ebIM OTPULIATENIBHBIM ITOKa3aTeIeM 4 [PEOGPA3OBAHKS PAIHOHATHHBIX BEIPAKEHHIA.
Pewams ypaBHeHUS ¢ IEpEeMEHHOM B 3HaMeHaTese Apoou.
35-39 | CpoiicTsa CTeNeHH C LEIbIM MOKa3aTeNeM S IMpumensimo CBOWCTBA CTETIEHH C IENBIM MOKA3aTeIeM I
npeoOpa3oBaHus BEIPAKEHUH.
40-43 ko 4 3anuceigamb 4ncna B CTAaHJAPTHOM BUJIE
®ynkuus y = —u eé rpapux p :
b
Buvinoaname noctpoeHue u yTeHue rpaduka GyHKINN y = —
n
44 Kontponsnaspadora Ne 3 1
I'naea 2
25

KBa)lpaTHl)Ie KOpPHM.




]
e g Coaepixkanue yueOHOT 0 KoiauuecrBo | XAPAKTEPHCTHKA OCHOBHBIX BU/IOB [IeATEJILHOCTH YYeHUKA
E i marepuaa 4ACOB (Ha ypoBHe y4eOHBIX JeiiCTBHIA)
=
JeiicTBUTEIbHBIE YHCJIA
45-47 OyHKIMs y = X° U eé rpaduk 3 Onucvieams. TOHATHE MHOYKECTBA, DJIEMEHTa MHOYKECTBA,
CHOCOOBI 3aJJaHHsI MHOKECTB; MHOKECTBO HaTYpaJIbHbIX YHCETI,
48-50 KBagparusie kopHu. ApudmeTndeckuii KBapaTHBIN KOPEHb 3 MHO’KECTBO LEJIBIX YUCEI, MHOKECTBO PALIMOHAIBHBIX YHCEIT,
MHO>KECTBO JIEHCTBUTENBHBIX YMCEI U CBSI3U MEXKIy STUMU
51-52 MHOX€ECTBOM €T0 IEMEHTHI 2 YHCJIOBBIMH MHO>KECTBAMU; CBA3b MEKy OECKOHEUHBIMU
JECSITHYHBIME JIPOOSMU U paIliOHATHHBIMHU, HPPAIIMOHATBHBIMU
53-54 [ToamuOXecTBO. OnepanuuHag MHOKECTBAMU 2 YUCIIAMH.
Pacnosnasams pannoHalibHbIE U UppallMOHATIbHBIE YHCIIA.
55-56 HucnoBBIEMHOKECTBA 2 [TpuBOANTE TPUMEPHI PALIMOHATIBHBIX YUCEN U UPPALIMOHAIBHBIX
quced.
57-60 CaolicTBaapr()METHIECKOTO KBAPATHOTO KOPHS 4 3anuceisame ¢ TOMOIIBIO GOPMYIT CBOMCTBA JAEHCTBHUH €
JNeVCTBUTEIbHBIMU YHCIIAMHU.
61-65 ToxnecTBeHHbIE TpeoOpa3oBaHMs BhIPAKEHUH, 5 Dopmynuposams:

COJIepKaIINX
KBaJpaTHbIC KOPHU

onpedenenus: KBAPATHOTO KOPHS U3 YUCIIa, apu(PMETHIECKOTO
KBaJPaTHOTO KOPHS U3 YKCIIA, PABHBIX MHOYKECTB, ITOJIMHOKECTBA,
TepeceYeHNs] MHOXKECTB, 00bETMHEHUSI MHOXKECTB;

ceoticmea: GyHKIMN y = X°, apu)METHIECKOr0 KBaJpaTHOTO




]
=
oy S Coaepixkanue yueOHOT 0 KoimuecrBo | XAPAKTEPHCTHKA OCHOBHLIX BH/IOB JIeITEJILHOCTH YYEeHHUKA
2 = MaTepHaJa 4ACOB (Ha ypoBHe y4eOHBbIX AeliCTBHH)
s =7
=
=
66-68 Oynakusa y =+/x u e rpaduk 3 KOPHSA, QYHKIIMH y =~/ X .
/lokazvieams cBOCTBA apU(METHUECKOTO KBAIPATHOIO KOPHSL.
. 2
69 KonTtponsHas padota Ne 4 1 Cmpoums rpaduku QyHKIHMI y = x° 1 y =/x .
[TpuMeHsTH MOHATHE apUPMETHUECKOTO KBAJPATHOTO KOPHS JUIS
BBIYMCIICHUS 3HAYECHUN BBIPAKECHUI.
Ynpowamy Bbipaxkenus. Pemates ypaBHeHus. CpaBHUBATH
3HAYEHUS BhIpAaXKEHUN. BBINOIHATE NpeoOpa3oBaHKe BbIPAKEHUH C
IIPUMEHEHUEM BBIHECEHMSI MHOKUTENS U3-110]1 3HAKa KOPHSI,
BHECEHUE MHOYKUTEJS M0/ 3HaK KOPHS. BRINOIHAT
O0CBOOOXJICHUE OT UPPAIIMOHATILHOCTH B 3HAMEHaTeNe Apoou,
aHaJIN3 COOTHOIIEHUN MEX/1y YUCIIOBBIMU MHOXKECTBAMM U UX
JJIEMEHTaMU
I'naga 3
26
KBagpaTHblie ypaBHeHust
70-72 KBagparHble ypaBHeHUs. PenieHne HENOJIHBIX KBAPAaTHBIX 3 Pacnoznasame v TpUBOUTH IPUMEPHI KBAIPAaTHBIX YPAaBHEHUI

YpaBHEHUH

Pa3IMYHbIX BUJOB (IIOJIHBIX, HETIOIHBIX, IPUBEIEHHBIX),




]
oy g Coaepixkanue yueOHOT 0 KoiauuecrBo | XAPAKTEPHCTHKA OCHOBHBIX BU/IOB [IeATEJILHOCTH YYeHUKA
£ = MaTepHaJa 4ACOB (Ha ypoBHe y4eOHBbIX AeliCTBHH)
= £
=
73-76 dopmyIia KOpHEH KBaIpaTHOTO YpaBHEHUS 4 KBaJPATHBIX TPEXUIICHOB.
Onucvlieams B 00111eM BH/JIE PEIIEHHE HEMOJIHBIX KBAaIPAaTHBIX
77-79 Teopema Buera 3 YpaBHEHUH.
Dopmynuposamy:
80 KontponbnaspabdoTa Ne 5 1 onpeodenieHus: ypaBHEHUS MIEPBOM CTENEHU, KBaIpaTHOTO
YpaBHEHHUS; KBaIpaTHOTO TPEXWIEHA, IUCKPUMUHAHTA
81-83 KBagpaTHbINTpEXUWIEH 3 KBaJPaTHOI'O YpPaBHEHUS
Y KBAJIPaTHOI'O TPEXWICHA, KOPHs KBAIPATHOI'O TPEXWICHA;
84-88 Pemrenue ypaBHeHUM, KOTOpBIE CBOASTCS K KBaJIpaTHBIM 5 OMKBaJIpaTHOTO YPaBHEHHS;
YpaBHEHUSIM c60licmea KBaIpaTHOTO TPEXUIICHA;
meopemy Buera n o0patHyto eil Teopemy.
89-94 PanmonanbsHble ypaBHEHHS KaK MAaTEMAaTHYECKUE MOJICIIN 6 3anuceisame 1 N0Ka3bIBaTh GOPMYITY KOPHEN KBAPATHOTO
pealIbHbIX CUTYyalui ypaBHeHus. VccnenoBaTh KOJMYECTBO KOPHEW KBaJpaTHOTO
YpaBHEHUS B 3aBUCUMOCTH OT 3HaKa €ro JUCKPUMUHAHTA.
95 KonTpoasHasipabora Ne 6 1 okazvieams meopemvor: Buera (nmpsimyto u o0OpaTHyo), o

Pa3IoKEHUU KBAIPATHOIO TPEXWICHA HA MHOXKUTEIIH, O CBOMCTBE
KBaJPaTHOIO TPEXUWIEHA C OTPULIATEIbHBIM JUCKPUMUHAHTOM.
Onucviéams Ha IPUMEPAX METOJ] 3aMEHbI IEPEMEHHON IS
pelieHusl ypaBHEHUIA.

Haxooumws xOpHU KBaJIpaTHBIX YPAaBHEHUHN PA3IMYHBIX BUIOB.




Coaep:xanue yueoHoro KoiauuecrBo | XAPAKTEPHCTHKA OCHOBHBIX BU/IOB [IeATEJILHOCTH YYeHUKA
marepuaa 4ACOB (Ha ypoBHe y4eOHBIX JeiiCTBHIA)

Homep
naparpaga

[TpumensaTs TeopeMy Buera n o0paTHyto eif Teopemy. BbIIOIHATH
pa3iioKEeHUE KBAIPaTHOTO TPEXWIEHAa Ha MHOXKUTENIN. Haxonuts
KOPHM YpaBHEHUH, KOTOPbIE CBOJATCS K KBaJpaTHbIM. COCTaBIIATh
KBaJpaTHbIC YPABHEHUS U YPAaBHEHMsI, CBOJSIINECS K
KBaJPATHBIM, SIBIIAIOIIMECS MATEMAaTUIECKUMH MOJEIISIMU
peaNbHBIX CUTYyalUl

96-102 IloBTOpEHHe M cucTeMaTU3alUs Y4eOHOr0 MaTepuaJia 7

VYnpakHeHus A NOBTOPEHMsI Kypea 8 Kiacca 6

KonTpoasnaspadbora Ne 7 1




Ka.neﬂ)lapﬂo - TEMATHYCCKOC INIAaHUPOBAHUE 9 kiacce

No Jatel
j Conepxanmue Kon-Bo
ypoxka nposenerust | OGoOpymoOBaHHE OcHOBHBIE BU 1B yueOHo# nestensrocTr (YY)
(pa3naenbl, TeMbI) 4acoB
wiaH  |Qakr
I'nasa I.HepaBenctBa. (20 yacos)
1. |YwucnoBbieHepaBEeHCTBA 1 [TpoekTop,
Pacnosnasams 1 TpUBOOUTH  NPUMEPHl  YHCIOBBIX
2. |YucroBbleHEpaBEHCTBA 1 Mpe3eHTaLNsL.
HEPABEHCTB,
3 YucnoBpleHEpaBEHCTBA 1 Tpenaxépbl Juist| HEPABCHCTB € IICPECMCHHBIMMY,
: YCTHOTO CUéTa. JUHEHHBIX HEPAaBEHCTB C OJHOW IIEPEMEHHOMH, IBOMHBIX
HEPABEHCTB.
OcCHOBHBIE CBOMCTBA YMCIOBBIXHEPABEHCTB IIpoexrop,
4. 1 )
Dopmynuposamy.
IIpe3eHTaIHs.
onpeoeneHus: CPaBHEHUS IBYX YHCE,
5 OcHOBHBIE CBOMCTBA YHCIIOBHIXHEPABEHCTB | PasnmaTounsiit pemeHusA HCPAaBCHCTBA C OHOU HNEPEMCHHOM,
: MaTepual. PaBHOCHJIbHBIX HEPABEHCTB,
peLIeHUs] CUCTEMBI HEPABEHCTB € OJIHOM NIEPEMEHHOI,
CnoxeHne M yMHOXEHHE  YHUCIIOBBIX IIpoexrop, 0GJIACTH ONPE/IEIICHHS BHIPAKCHIIS
6. HEpPABEHCTB. OueHuBaHue sHavenms| | \
IIpe3eHTaIHS. .
BBIPAKCHHUA C80liCMe8a YMCIOBbIX HEPABEHCTB,
, CnoskeHHE M yMHOXGHHE  YHCIOBBIX | Pasnarounsiii CJIOKEHMSI U YMHOKEHMSI UNCIIOBbIX HEPABEHCTB
" |HEpaBEHCTB. OnenuBanue 3HAYEHUs MaTepHa

BBIPAKCHHUA

J[oxazvieamsb: CBOMCTBA YACIOBBIX HEPABEHCTB,




MEPEMEHHOM

CnoxeHne M yYMHOXKEHHE  YHCIIOBBIX
8. HEpPABEHCTB. OueHuBaHue 3HAYEHUS
BBIPAXKCHUS
9. |HepaBeHcTBac 0/1HOW IEpPEMEHHOM IIpoekrop,
10. |PemenunenepaBeHCcTB c OJHOU TIpPEe3eHTAIHS.
IepeMEHHO M. YU CIIOBBIEIPOMEKYTKHI
11. |PemennenepaBeHCcTB c OJIHOM Paznarounsbrit
IIepeMEHHON. YU CIIOBBIETIPOMEKYTKH Marepuan
12, |PemeHneHepaBeHCTB c OJHOU
IIepeMEHHO M. YU CIIOBBIEIPOMEKYTKH
13 PemennenepaBencTs c OJHOU Pa3zpaTouHnii
" |mepeMenHON. UHCIOBBIENPOMEKYTKH Marepuan
PemennenepaBeHncTs c OJIHOM Paznarounsrit
14. IepeMeHHO M. YU CIIOBBIEIPOMEKYTKH
Marepuai
Cucrempl JMHEWHBIX HEPAaBEHCTB OJIHOU IIpoexrop,
MEPEMEHHOM
15. MpEe3EHTAaLHS.
Cucrembl JTUHEHHBIX HEPABEHCTB HOU .
16. 5 PaBCHC OJHO Tpenaxepnl TS
IIEPEMEHHON N
YCTHOTO cuéra.
1 Cucrempl JMHEWHBIX HEPAaBEHCTB OJIHOU PasnaroaHEi
7. Marepual.

TCOPCMBI (o) CJIOKCHHUU n YMHOXCHHUU YHUCJIOBBIX
HEPaBEHCTB.

Pewams nuHeiiHbIE HEPABEHCTBA.

3anuchiBaTh PELICHUS HEPaBEHCTB M UX CUCTEM B BHJIE
YHCJIOBBIX IPOMEXYTKOB, 00bETMHEHUS,

[IEPECEUCHUS] YHNCIIOBBIX TPOMEKYTKOB.

Pemrate cucreMy HEpaBEHCTBC OJHON ITEPEMEHHOM.

OIIGHI/IBaTI) 3HAYCHUC BBIPAKCHHA.

N3o0paxkaTe Ha KOOpPAMHATHOW TMpPsSMOM  3a/laHHbBIC
HEPAaBEHCTBAMHU YUCIIOBBIEC POMEKYTKH




13 Cucrembl JTUHEHHBIX HEPABEHCTB C OJIHOM 1
" |mepeMeHHOMI .
CPCMCHHO Pa3zgaTouHnii
19 Cucrembl JTUHEHHBIX HEPABEHCTB C OJIHOM 1 Matepual
" |mepemeHHOM
KonrTposabnass paG6ora Ne 1 mo Teme N
Tpenaxepbl TS
20. |«HepaBeHcTBa M cHCTeMbI HepaBeHCTB c|l N
. . YCTHOTO CYETa.
O/IHO¥i MepeMeHHOo»
I'nasa II. KBagpaTnunas ¢pyuknus. (38 yacosn)
[loBTOpeHre M pacliupeHue CBEIEHUH O IIpoexrop,
21. dyHKIHHI 1
IIpe3eHTaIHs.
22. |lloBTOpeHne u paclIMpeHHe CBEIEHUN O|] Paspgarounsrit Onucvigams MOHSTHE yHKIIN Kak
yHKIHH MaTepHall. MpaBua,yCTAHABIMBAIOLIETO CBSI3b MEXAY SJIEMEHTaMHU
23 [ToBTOpEHME H pacHIUPEHUE CBEICHHI 0l Tpenaxépnt A IByX MHOYKECTB.
byHKIIN YCTHOTO CYETa.
Dopmynuposamn.
CpoiicTBa (hyHKIIMH IIpoexrop, PHYIUP
24 1 onpeoeneHus:
MPE3CHTALIU. HyIst QyHKINIY;
IIPOMEXYTKOB 3HAKOM IIOCTOSHCTBA (PYHKUHWHU; (YHKIIHH,
25. |CsoiictBa QyHKIMHK 1 Pasnarounbi BO3pAaCTaIOIIEH (yObIBaro1ei) Ha MHOECTBE;
Coon Matepual. KBaJIpaTUYHOM (YHKLMHU; KBaJIpaTHOTO HEPABEHCTBA;
Y BOMCTBA QYHKLINU . TpenanépsI s

YCTHOIO CY€Ta

ceolicmeéa KBaipaTUYHON (PYHKLNU;




Kak moctpoutsrpadux ¢ynkuuny = kf(x), IIpoexrop,
27, |ecnuusBecten rpaduk GyHKIUHA y = f(x) npasuna TOCTpPOeHHsT TpadukoB (YyHKIMH C MOMOIIBIO
TpC3CHTAIIHA.. npeoOpazoBaHMil BUAA
73, Kak mocrpouterpaduk dyakmuuy = kf(x), Tpenaxéppl TSt J6) = fx) + b3
€CITMM3BECTEH TpapuK PYHKIUH } = f(X) YCTHOTO CYETa.
%) = f(x + &) if(x) = Kx).
Kak moctpoutsrpadux ¢ynkuuny = kf(x), IIpoexrop,
29.  |ecnuusBecren rpaduk GyHKIUHA y = f(x) Cmpoums rpaduKu GyHKUIMMA c MOMOLUIBIO
Tpe3CHTAIHA. npeoOpazoBaHuil BUAA
Kak moctpoutsrpaduxu GpyHKIni IIpoexrop, /) — f(x) + by
30. vy =f(x) + bu y = f(x + a), ecnu U3BECTCH
rpadux GyHKIEHY = f(x) IIpe3eHTaIHs. f(x) — fx + a); f(x) — kf(x).
31 Kak mocrpowntbrpaduxy GyHkimid Pasnarounsrii Cmpoums rpaduk KBagpaTHIHON QYHKIIHH.
"y = f(x) + buy = f(x + a), ecnmu U3BECTCH MaTepHal.
rpaguk pynkuwy = /() _ ITo rpaduky kBaapaTWYHOW (YHKIUU OIUCHIBATh €&
1 Kak moctpoutsrpaduxu GpyHKuni Pa31aTouHbIil CBOJCTRA.
"y = f(x) + buy = f(x + a), ecnmu U3BECTCH MaTepHal.
rpagux gymxunny = f(x) Onucvieams ~ CXEMAaTUYHOE  PACIOJIOKEHHE MapaloJIbl
Kax octpouterpadukn GyHKimi IIpoektop, OTHOCHMTEIFHO OCH aOCLHCC B 3aBHCHMOCTH OT 3HAaKa
3y = fw) + buy = f(x + @), ecnn m3secten CTapuIero ko> unuenra u JUCKPUMHUHAHTA
rpauk QpyHKIHIy = f(x) HpEsCHTAI COOTBETCTBYIOILIETO KBAJPATHOTO TPEXWICHA.
34. |KBagpatnmunas ¢yaknus, e€ rpadpuk wu
CBOWCTBa Paznatounbii Pewams KBagpaTHbIE HEPABEHCTBA, HCIOJB3YSI CXEMY
35. |KBagpatnumas Qynkius, €€ rpaduk u Mmarcepua. PACIIOJIOKEHUsI TapaboITbl OTHOCUTEIBHO OCH abCIuCC.
CBOJCTBA Tpenaxepnl TS
36, |KBamparmumas (yHKousa, e8 rpaduk u YCTHOTO CHET Onucviéams rpapuUecKuil METOJT PELICHHS CHCTEMBI JBYX

CBOMCTBA

YPaBHEHUH C JBYMsI IIEPEMEHHBIMH,




KBanpatnunas Qyakmus, e€ rpaduk IIpoexrop,
37. | cBoitctra
MIPE3ECHTALNSA
38. |KBamparmunas Qynkmus, e€ rpaduk Paspgarounsrit
CBOMCTBA Marepual.
39 |KBanparnunas ¢ynkuus, e€ rpapuk
CBOMCTBA
40. |KonTpoabnass paGora Ne 2 mno Teme: PasnaTouHb
«KBaaparuynas GyHKUHA» MatepHar.
Pemrenne kBagpaTHbIX HEPABEHCTB
41. [TpoekTop,
MIPE3CHTALNSL.
4o |PeeHne KkBagpaTHBIX HEPABEHCTB
e Tpenaxepnl TS
. IIIEHHE KB THBIX HEPABEHCTB s
CLICHHUC KBaZpa CpaBCHC YCTHOTO CYETa.
14 Pemrenne kBagpaTHbIX HEPABEHCTB Pa3naTounslii
Marepual.
45 Pemrenne kBagpaTHbIX HEPABEHCTB Tpenaxepbl TS
YCTHOI'O CYETa.
46 Pemrenne kBagpaTHbIX HEPABEHCTB Pa3naTounbIii

MaTepHal.

MCTOA TMOACTAHOBKHM W MCTOJ CJIOKCHHA MJIA PCHICHUA
CHUCTCMBI IBYX ypaBHeHI/If/'I C AByMs IEPECMCHHBIMU,
OJIHO U3 KOTOPBIX HE SABJIACTCA JIMHEHHBIM.

Pewamv TexcTOBBIE 3a1a4M, B KOTOPBIX CHCTEMA IBYX
YpaBHEHUH  C  JIByMs SIBJISIETCS

MaTEMATUYECKON

NEPEMECHHBIMU

MOJCIBIO PECAITBHOIO rpoiecca,

U UHTEPIIPETUPOBATH PE3YJIBTAT PEIICHUS CUCTEMBI




CucteMbl ypaBHEHHH ¢ ABYMsI IEPEMEHHBIMU IIpoekrop,
47.
IIpe3eHTalHs.
48. |Cucrtemsbl ypaBHEHUH C IBYMS IEPEMEHHBIMU
49. |Cucrtemsbl ypaBHEHUH C IBYMS IEPEMEHHBIMU Tpenax€psr LS
YCTHOI'O CYETa.
50. |Cuctemsl ypaBHEHHI C IByMsI IEPEMEHHBIMU
Pa3znaTounslii
51. |Cuctemsl ypaBHEHHI C IByMsl IEPEMEHHBIMU MaTepHa.
52. |Cuctembl ypaBHEHHH C IByMsl IEpEMEHHBIMU
Pemienne  3amad ¢ MOMOINBIO  CHCTEM IIpoexrop,
33. YPaBHEHUI BTOPOU CTEIIECHU
IIpe3eHTaIHs.
54. |PemeHne  3amad  C IOMOIIBIO  CHCTEM
YpaBHEHUI BTOPOU CTETIEHU Tpenaxépsl TUTST
55 |PemeHne  3amad  C IOMOIIBIO  CHCTEM YCTHOTO CYETA.
YpaBHEHUI BTOPOU CTETIEHU
Pemenne  3amady  c MOMOLIBIO  CHUCTEM PaspatoumnbIii
56. |ypaBHeHwuit BTOpOii cTeneHn MatepHar.
57 Pemenue 3a71a4 C IOMOIIBIO CHUCTEM Pa3zpaTouHnii
" |ypaBHenuit BTOpOIi cTENIEHN MaTepual.
53 KonTposbnass padora Ne 3 mo Teme: Paspgarounsrit
© |«Pemenne YPaBHeHHUil " cucTreM MaTepHa.

ypaBHe}mﬁ C ABYMH IIEPEMECHHBIMMN))




I'nasa II.Jn1eMeHTHI NpUKIaAHOIIMaTeMATUKH. (20 YyacoB)

MaremaTtnueckoe MOJEINPOBaHUE IIpoekrop,
59.
IIpe3eHTaIHs.
Maremarnueckoe MOJEINPOBaHUE Tpenaxépbl JUISI
60. YCTHOTO CY€Ta.
MaremaTnueckoe MOJAEITUPOBAHUE Paznarounsrit
61. Martepuai.
IIponieHTHBIEPACUYETEI IIpoexrop,
62.
IIpe3eHTaIHs.
63. |IIpOLCHTHEICPACUETEI
" Paspgarounsrit
64 IIponieHTHBIEPACUYETHI
. Martepuai.
65 |IIpHONHKEHHBIC BBIYICIICHUS
[TpuGnuKEHHBIE BEIYNCIICHUS IIpoexrop,
66.
IIpe3eHTalHs.
OcHoBHbIE NpaBUIa KOMOWHATOPUKU Tpenaxepnl JUIS
67. YCTHOTO CY€Ta.
OcHoBHbIE TIPaBUIa KOMOMHATOPUKH Paznarounsrit
68.

MaTepHall.

Ilpusooumv  npumepvi:  MaTEMAaTUYECKUX  MoJenei
peaNbHBIX CUTYAIMK; MPUKIIAIHBIX 3a/1a4; TPUOTMKEHHBIX
BEJIMYMH; UCTIOIH30BaHMSI KOMOMHATOPHBIX MIPABUII CYyMMBbI
U TPOU3BEACHUS; CIy4alHBIX COOBITUH, BKJIIOYas
JIOCTOBEPHBIE M HEBO3MOXKHBIE COOBITHS; OIBITOB C
PaBHOBEPOSITHBIMU HCXOJIaMU; MIPE/ICTABIICHUS
CTaTUCTUYECKUX JAHHBIX B BHUJE TaOJIMIl, Jdarpamw,
rpadUKOB; HCIIOTB30BAHHUS

BEPOSTHOCTHBIX CBOMCTB OKPYXKAIOLIUX SBJICHUMN.
Dopmynuposamy:

onpedenenus: adCONIOTHON MOTPEIIHOCTH, OTHOCHTEIbHOM
MOTPEIIHOCTH, JOCTOBEPHOTO COOBITUS, HEBO3MOXXHOI'O
COOBITHS; KIIACCHUYECKOE OTIPE/ICIIEHUE BEPOSITHOCTH;
npasuia: KOMOMHATOpHOE MIPaBUJIIO CYMMBI,
KOMOMHATOPHOE MPaBUJIO TPOU3BEICHUS.

Onucvieams 3Tallbl pellieHNs TPUKIATHON 3a1a4H.
Toscuamou 3anucviéams GOPMYIy CIOKHBIX IPOIEHTOB.
[IpoBOANTH TPOLIEHTHBIE PACUYETHl C MCIOJIB30BAHUEM
CJIOKHBIX MPOIIEHTOB.

Haxooums  TOYHOCTH  NPUOMIDKEHUS 1O  TaOIuIe
NpUOIMKEHHBIX  3HAYEHUM BenuuuHbL.  Mcmonb3oBaTh
paznuuHbie (HOPMBI 3anucu MNPUOTMHKEHHOTO 3HAYEHUS
BeIM4YHUHBL. OlIeHUBATh npuOIKEHHOE 3HAYCHHUE

BCIINMYUHEI.




OcHoBHBIE TIPaBUIa KOMOMHATOPUKH Paznarounsrit
69. Martepuai.
YacToTa ¥ BEpOSATHOCTh CIIy9allHOTO COOBITHS IIpoexrop,
70.
MIPE3CHTALNSL.
71 YacToTa ¥ BEpOSATHOCTH CIIy9allHOTO COOBITHS Paspgarounsrit
’ MmaTrepual.
72. |Knaccuyeckoe onpesieIeHHeBEPOSTHOCTH [TpoexTop,
73. |Kmaccudeckoe omnpeeieHueBepOITHOCTH MpEe3EHTaLHS.
74. |Knaccudeckoe ompeeieHueBePOSITHOCTH
75. |HavanpHble cBEJIEHUS O CTaTHUCTHUKE
76. |HauanpHbIE CBEIEHUS O CTaTUCTUKE IIpoexrop, 1Ipo6ooums oNBITHI CO CIydallHBIMHU Hcxoaamu. [loscHAT
U 3aIMChIBaTh (OPMYITY HAXOXKIEHUS YaCTOTHI CIIy4ailiHOTO
77. |HauanbHbl MpE3EHTAaLHS.
a4aJIPHBIC CBEJICHH O CTATHCTHKE p . COOBITHSL. OnuceiBath CTaTUCTUYECKYIO OLICHKY
BEPOSATHOCTH CIy4aiiHOTO COOBITHSI. Haxomute
BEPOSITHOCTh CIIy4ailHOTO COOBITHS
Paspgarounsrit
78. MaTepuan

I'naBa IV.YuciioBbie
nocJjeaoBareJbHOCTH. (17 yacoB)

OdopmisaTe MHPOPMAIUIO B BUAC TAOIUI[ U JUATPAMM.
W3Bnekare wuHdopMamuio u3 TaONMIl W JAMArpaMM.
Haxomute # 1OpUBOAWTH MpPUMEPHI  UCIOJIB30BAHUSA
CTaTUCTUYECKUX XapAKTEPUCTHK COBOKYIMHOCTH JIaHHBIX:
cpelHee 3HaueHue, MOJ1a, pa3Max, MelnaHa BbIOOpKU




YucaoBeIe IMOCIEI0BATEILHOCTH

IIpoexrop,

79.
IIpe3eHTalHs.
20 Yucnossle OCIEI0BATEILHOCTH Paspgarounsrit
' Marepuat
Apudmernueckast mporpeccust IIpoexrop,
81.
IIpe3eHTalHs.
82. |Apudmerunueckas mporpeccust
Paspgarounsrit
83. |Apudmerunueckas mporpeccust
MaTtepuan
84. |Apudmernueckas mporpeccus
Cymma n mepBbIX 4YJI€HOB apu(MeTHYecKOu IIpoexrop,
85. |mporpeccun
IIpe3eHTalHsl.
86. |Cymma n mepBbIX 4JI€HOB apu(METHUYECKOU
MPOrpeCCUu PasnmaTouusiit
g7. |CymMma n mepBbIX 4YICHOB apu(METHYECKOU Matepual
IIPOrpeccuun
I'eomeTrpuueckas mporpeccust IIpoexrop,
88.
IIpe3eHTalHs.
89. |I'eomeTrpuueckas mporpeccus .
Paspgarounsrit
90. |I'eomerpuueckast mporpeccus Marepuan

Ilpusooums npumepwvi: TMOCIENOBATEIBHOCTEN; YMCIOBBIX
MOCJICJIOBATEILHOCTEH, B YaCTHOCTH apu(PMETHIeCKOU WU
reOMETPUYECKOMN MPOTPECCUI; HCTIOJIb30BaHUS
MOCJIEIOBATENILHOCTEN B peajlbHOM >KMU3HU; 3aJad, B
KOTOPBIX pPAacCMAaTPUBAIOTCS CYMMBI C OECKOHEYHBIM
YHCJIOM CJIaracMblX.

Onucvieéams:  TOHATUS  TIOCJIENOBATEIBbHOCTH,  WIEHA
[IOCJIEI0BATEIBHOCTH; CrocoObl 3a/1aHUs
IIOCJIEI0BATEIbHOCTH.

Bviuucnames  4dneHbl  MOCIEAOBATENBHOCTH,  3aJaHHOU
(dbopMyIoit n-ro YieHa WU peKyppeHTHO.
Dopmynuposamy:
onpeoeneHus:
F€OMETPUUECKOU MPOTPECCUH;

apu(METHIECKON IIpOrpeccum,
cBolicmea YIIEHOB TEOMETPUYECKON H apu]MeTHuecKou
IIPOTPECCUNL.

3a0asamv  apudMeTHUECKYI0 U TE€OMETPHYECKYIO
IIPOrPECCUN PEKYPPEHTHO.

3anucvieamv  u  noscuams  GOPMyNBl OOLIETO WICHA
apu(METHYECKON U TE€OMETPUIECKOM MPOTPECCHIA.
3anucvieamv u dokazvieamsv: (HOPMYIBI CyMMBIn TEPBBIX
YJIEHOB apU(PMETUYECKON U TE€OMETPUUECKOI MPOrpeccuit;
bopmybl, BBIpAYKAIOLI1E CBOICTBa YIEHOB
apu(METHYECKON U TE€OMETPUIECKOM MPOTPECCHIA.
Buiuucniams  cymmy  OGCKOHEYHOM  T'€OMETPHUYECKOM
IIPOTPECCUH, y KOTOPOU

lg| <L




CymMa n TIepBBIX WIEHOB T'€OMETPUUYECKOMU IIpoexrop, [IpeacraBnsaTe OeCKOHEUHBIE MEPUOAUYECKHE JpoOU B
91. IIPOrpeccuun BHJI€ 0OBIKHOBEHHBIX
IIpe3eHTalHs.
90 CymMa n TIepBBIX WIEHOB T'€OMETPUUYECKOMU PaznaTrounsbrit
" |mporpeccun Marepua
Cymma  OECKOHEYHOM  T'€OMETPUYECKOMU [Tpoexrop,
93. |mporpeccnn, y kotopoii | ¢ | < 1
IIpe3eHTalHs.
94 Cymma  OECKOHEYHOM  T'€OMETPUUYECKOU Paznarounsrit
" |mporpeccun, y kotopoii | g | < 1 Marepuail
95 KonTposbnass paGora Ne 5 mo Teme Paspgarounsrit
" |«UnCa0BBIENOCIEI0BATEILHOCTH MaTepuan
IloBTOpEeHUe U cucTemaTu3anus yueonoro marepuaia. (7 4.)
96 VYopaxxHeHuss Aia8 NOBTOpPeHHs Kypca 9 ™M O600uTHh MPHOOpPETEHHBIE 3HAHMS, HABBIKA U YMEHHUS 32
" |kmacca 9 kiacc.
97 VYropaxHeHuss Uisi TOBTOpeHHs Kypca 9 M Hayuutbcst npuMeHsTh TpHOOpPETEHHBIE 3HAHUS, YMEHUS,
" |kmacca HAaBbIKH, B KOHKPETHOH /1€ATEIbHOCTH.
08 VYopaxxHeHuss Aia8 TNOBTOpPeHHs Kypca 9 M
" |kmacca
99 VYopaxxHeHuss Aia8 TOBTOpeHHs Kypca 9 M

Ki1acca




VhpaxHeHuss i1 TOBTOPEHHUS Kypca

M

100.
KJ1acca
VYnpakHeHus A1 HOBTOPEHUS Kypca 9 M
101.
KJ1acca
Paspgarounsrit
102. M ToroBasi KOHTpoJIbHas padoTa Ne6 A

MaTepHall.




