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
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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: http:/fgosreestr.ru).

6. OcHoBHasi oOpa3oBaTeNibHAas TporpaMmMa OCHOBHOro oOmero o6OpaszoBanuss ['BOY COII wum. IL.B. Kpasmona
c.CraponoxBuctHeBo (yTBepxkaeHa npukazoM No58-oq ot 31.08.15 r., B pemakuuu npukaza 41/7-ox1 ot 31.08.16);

Yueonuxu:
1. Anrebpa 8 kiacc: ydeOHUK JJis yyamuxcs o0eoopa3zoBarenbubix opranuzanuii / Mepsnsik A.T'., [Tononckuii B.b., Axup
M.C., M.: Benrana-I'pad, 2018.
2. Anrebpa 9 kiacc: yueOHUK A1l yyaniuxcsi oomieo0pazoBaTenbHbix opranuzanuii / Mepansak A.I'., Tlonouckuit B.B., Sxup

M.C., M.: Benrana-I'pad, 2018.



N3yuyenue anreOpel 0 AaHHOW MPOrpaMMe CIIOCOOCTBYET (POPMUPOBAHUIO Y YUAITUXCS TMYHOCTHBIX, METAPEIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOYYEHHUs, COOTBETCTBYIOUIMX TPEOOBaHUAM (eAepalbHOIO rOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOI'O OOPAa30BaAHHUSA:

Juunocmuwie pesynomamol:

. Bocnutanue pocCMiCKON T'pakJaHCKOM MACHTUYHOCTU: MATPUOTU3MA, YBaKEeHUS K OTeuecTBy, OCO3HAHUS BKJIaJa
OTEYECTBEHHBIX YUYEHBIX B Pa3BUTUE MUPOBOMN HAYKH;

o OTBETCTBEHHOE OTHOLIEHHE K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTh OOYy4YalOIIMXCA K CamMOpa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTUBALMU K OOYUEHUIO U TIO3HAHUIO;

. Oco3HaHHBIM BBIOOpP W TMOCTPOCHHME JajlbHEHIIEH WHIAMBUAYAJTbHOM TpaekTopun oOpa3oBaHus Ha 0Oasze
OpPUEHTUPOBKU B MUpe npodeccuil u mpodhecCHOHATBHBIX TPEANOYTEHUN ¢ YYETOM YCTOMYMBBIX MTO3HABATENIbHBIX HHTEPECOB, a
TaK)X€ Ha OCHOBE (POPMUPOBAHUS YBAKHUTEIHHOIO OTHOILIEHUS K TPYAY, PA3BUTHE ONBITA YYACTHs B COLIMAJIBHO 3HAYUMOM TPY/E;

o YMeHune KOHTPOJIUPOBATH MPOIIECC U Pe3yJbTaT Y4eOHOM U MaTEeMAaTHUYECKOM JeATeIbHOCTH;

. KpuTnuHOCTH MBINUIEHNS, THULIMATUBA, HAXOAYUBOCTh, aKTHBHOCTH IIPU PEIICHUU MAaTEMAaTUUYECKUX 3a]1a4.

Memanpedmemmnuie pe3yiomamol:

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

o YMeHue COOTHOCUTh CBOM JEWUCTBUSA C IUIAHUPYEMBIMU PE3YJIbTATAMM, OCYIIECTBIATh KOHTPOJIb CBOEH

JIEATeIbHOCTH B TPOIECCe JOCTHKEHUSI Pe3yibTaTa, OMpPENeNaTh CIOCOObl NEUCTBUUA B paMKax MPEIJI0KEHHBIX YCJIOBUU U
TpeOOBaHUN, KOPPEKTUPOBATH CBOU JICUCTBUS B COOTBETCTBUU C U3MEHSIIONIEHCS CUTYaIlUeH;

o YMeHue onpenensTh MOHSITHS, CO3/aBaTh OO0OOIIEHUS, YCTAaHABJIMBATh AaHAJIOTHH, KJIACCU(UIIMPOBATH,
CaMOCTOSITEJILHO BHIOMPATh OCHOBAHUSI M KPUTEPUU JJIsl KIacCUPUKAIINY;

o Pa3Butre KOMIIETEHTHOCTH B 00JIaCTH MCTOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJIOTUH;

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

. YMeHne HaxoAuTh B PA3IUYHBIX HCTOYHUKAX HHQPOpMAINIO, HEOOXOJUMYIO Jis PEHICHUS MaTeMaTHYeCKUX

npo0JieM, U MPEJICTABISITh €€ B MOHATHONU (popMe, MPUHUMAThH PEIICHUE B YCIOBUSX HEMOTHOW WJIM U30BITOUYHON , TOUHOW WU
BEPOSITHOCTHON MH(pOpMALIUU



o YMeHue BbIIBUTATh TUMIOTE3bI MIPU PEIICHUH 3a/1a4M, TOHUMAaTh HEOOXOJUMOCTh UX TTPOBEPKHU.
Ilpeomemmnuwie pe3yromamel:

o Oco3HaHue 3HAYEHUS] MAaTEMATUKH JIJIs IOBCETHEBHOM KU3HU YEIIOBEKA;

o [IpencraBienne o MaTeMaTUYECKON Hayke Kak c(epe MaTeMaTuuecKon JesITeIbHOCTH, 00 ATanax e€ pa3BUTHs, O €€
3HAYMMOCTH JIJI Pa3BUTHS LMBUIIN3ALINN;

o Pa3Butue ymeHuii paboTaTh ¢ y4eOHbIM MAaTEMaTHYECKUM TEKCTOM, TOUHO M I'PAMOTHO BBIPA)KaTh CBOM MBICIH C
MPUMEHEHUEM MAaTEMAaTUYECKON TEPMHUHOJIOTUU U CUMBOJIMKHU, TPOBOJUTH KiAacCU(UKALIUH, JTOTHYECKUE 00OCHOBAHUS;

o Bnagenue 6a30BbIM MOHATUWHBIM anmapaToM MO OCHOBHBIM pa3fieliaM COJAEP)KAaHMs; CUCTEMATHUYECKUE 3HAHUS O
(GYHKUMAX U UX CBOWCTBAX;

o MaremaTu4yeCKne YyMEHUS U HABBIKW: BBIIOJHATH BBIYMCIIEHUS C JICHCTBUTEIBHBIMU YUCIIAMU: PELIATh YPaBHEHMUS,

HEpaBEHCTBA, CHUCTEMbl YpPAaBHEHUN W HEPaBEHCTB: pelIaTh TEKCTOBbIE 3a/Jayd apU(METUYECKUM CIOCOOOM, CIOCOOOM
COCTaBJICHUS M PELICHUS YPAaBHEHUW;IPOBOAUTh NPAKTUYECKHUE PpACUYETHI;, BBIMOJIHATH TOXKJIECTBEHHbIE I€00pa30BaHUs
pPalMOHAJIBHBIX BBIPAXKEHH; BBIMOIHATH ONEpaliy HaJ MHOXECTBAMM; UCCIEA0BaTh GYHKIMU U CTPOUThH UX IpapuKu; pemarhb
npocTenme KOMOMHATOPHBIE 3aa4H.

BeinyckHuk HayuuTcs B 8 — 9 ki1accax (4J151 HCNO/IB30BAaHUSA B MOBCEAHEBHOM KU3HU M 00eCIeYeHUsI BO3MOKHOCTH
YCIIEIHOT 0 MPOAOJI:KeHUsA 00pa3oBaHus HA 0a30BOM yPOBHe)

ToxaecTBeHHBIE TPe00pPa30BaHUA

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

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

® HCHOJB30BATh (POPMYJIbI COKPALLIEHHOTO YMHOXEHUs (KBaApaT CyMMbI, KBaJpaT Pa3HOCTH, pa3HOCTb KBaJIpaTOB) IS
YIIPOLLEHUS BBIYUCIEHUN 3HAYEHUW BBIPAKEHUM;

®  BBINOJHATH HECIOXKHBIE MPE0OPa30BaAHUS APOOHO-TUHENHBIX BBIPAKEHUN U BBIPAXKEHHUM C KBaJPATHBIMU KOPHSIMHU.

B noBcegHEeBHOM KU3HU M NIPU M3YYEHHH APYTUX NPEAMETOB:

® [IOHMMAaTh CMBICJI 3AIIMCH YUCJIA B CTAHIAPTHOM BHJIE;

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

YpaBHeHUS M HEPABEHCTBA



e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSITUSMH: PABEHCTBO, YHUCIOBOE PABEHCTBO, YpaBHEHHE, KOPEHb YpaBHEHUS,
pelIeHre YpaBHEHUs, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHIE HEPABEHCTBA;

® [POBEPATH CIPABEIIUBOCTb YUCIOBBIX PABEHCTB U HEPABEHCTB;
penarh JUHEHHbIE HEPaBEHCTBA U HECIIOKHbIE HEPABEHCTBA, CBOJISAILIMECS K JINHEUHBIM;
pelaTh CUCTEMbI HECIOXKHBIX JTUHEHHBIX YPaBHEHHM, HEPABEHCTB;
MPOBEPSATH, ABJIAETCS JIM JAHHOE YUCIIO PEIICHUEM YpaBHEHUs (HEPABEHCTBA);
pemath KBaJpaTHbIE YpaBHEHUS 10 (popMylie KOpHEN KBaIpaTHOTO YpaBHEHUS,
M300pakaTh PEeIICHHs] HEPABEHCTB U MX CUCTEM Ha YMCIIOBOM MPSIMOM.

B noBceqHeBHOM KM3HU M NIPH U3yYeHHUH APYTrUX NpeIMeTOB:

® COCTaBJISATH U PEIIaTh JUHEHHbIE YPAaBHEHHUSI IPU PEIICHUH 33a4, BOSHUKAIOUIUX B IPYTUX YYEOHBIX IPEIMETaX.

DyHKUUHA

® HaXOAMTh 3HAUCHUE QYHKLMU MO 33JaHHOMY 3HAUYECHUIO apTryMeHTa;

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

® OmNpeAeNiTh MOJIOKEHUE TOYKM MO €€ KOOpAHMHAaTaM, KOOPJAMHAThl TOUKH MO €€ TMOJOKEHHI0 Ha KOOpPJAMHATHOM
MJI0CKOCTH;

® 10 rpauKy HaXOAUTh 00JACTh ONPEEICHUS, MHOKECTBO 3HAUCHUM, HYJIU (DYHKIIMH, TPOMEXYTKH 3HAKOTOCTOSIHCTBA,
MIPOMEKYTKU BO3pacTaHus U yObIBaHMsI, HAMOObIlIEe U HAUMEHbIIee 3HAUeHUS (PYHKIUY;

® CTpOUTH rpauK JIMHEWHON (QYHKLINH;

® [pPOBEPATh, SBISETCS JIM JaHHBIA Tpaduk rpadukoM 3a7aHHOM (QyHKUMK (JIMHEWHOW, KBaJApaTH4HOM, OOpaTHOU
MPONOPLIMOHATILHOCTH);

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

e OmnepupoBaTh Ha 0A30BOM ypOBHE MOHSATUSIMH: MOCIEIOBATENILHOCTD, apupMeTHIecKasi Mporpeccusi, reoMeTpruiecKas
nporpeccus;

e pewmaTh 3aJayd Ha NPOrPECCHM, B KOTOPBIX OTBET MOXKET OBbITh MOJYYEH HENOCPEICTBEHHBIM NOJICYETOM O€3
npuMeHeHust HopMyII.

B noBceqHeBHOM KM3HU M NIPH U3y4YeHHUH APYTrUX NMPeIMeTOB:



® HCHOJB30BAaTh IpaUKH pealbHbIX MPOLECCOB M 3aBUCUMOCTEH [JIsi ONpeNeNeHus] UX CBOMCTB (HamOoJblIME U
HAaMMEHbIIME 3HAYEHUs, IPOMEKYTKH BO3PACTAHUS U YOBIBAHUS, 00JIACTH MOJOKUTEIBHBIX U OTPULATENbHBIX 3HAYEHUHN U T.11.);

® JCHOJB30BATh CBOWCTBA JIMHEWHON (DYHKUMH U €€ IpaQuK MPpHU PEeIIEHUH 3a/1ay U3 APYTUX y4eOHbIX IPEIMETOB.

TexcroBble 3a1a4n

e Pemarh HECOXKHBIE CIOKETHBIE 33J]a4M Pa3HbIX TUIOB HA BCe apu(PMeTHUECKHE NeHCTBUS;

® CTPOUTH MOJIENb YCJIOBUSA 3a/1auu (B BUI€ TaOJIUIIbl, CXEMbl, PUCYHKA WM YPaBHEHHUS), B KOTOPOM JaHbl 3HAUEHUS ABYX
13 TPEX B3aMMOCBSI3aHHBIX BEJIMYMH, C LIEJIbIO IOMCKA PELICHUS 3a/1a4u;

® OCYIIECTBIIATH CIIOCOO MOKMCKA PEIICHMS 3a]]a4H, B KOTOPOM PAacCY>KIEHUE CTPOUTCA OT YCIOBUS K TPEOOBAHUIO WIIH OT
TpeOOBaHUS K YCIOBUIO;

® COCTaBJIATH IUIAH PEUICHU 3aa4U;
BBIJIEJIATH JTAIIbl PEIICHUS 3a/1a4H;
MHTEPIPETUPOBATH BBIYNCINUTEIBHBIE PE3YJIBTATHI B 337a4€, UCCIEN0BATh MOJYYEHHOE PELIEHUE 3a/1a4H;
3HATh pa3IMyue CKOPOCTEN OOBEKTA B CTOSUEH BOJIE, MPOTUB TEUECHUSI U 110 TEUEHHUIO PEKU;
pemaTe 3a/1a4d Ha HaX0XKJIEHNE YaCTU YUCJIa U YUCJIa 10 €r0 YacTH;

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

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

® pelaTh HECIOKHBIE JJOTHUYECKUE 3a4a41 METOIOM PaCCYX IACHUN.

B noBcegHEeBHOM KU3HU M NIPU M3YYEHHH APYTUX NPEAMETOB:

® BBIJIBUraTh FMIOTE3bl O BO3MOXKHBIX MPEIEIbHbBIX 3HAUEHHUSIX HCKOMBIX B 33J]a4€ BEJIMUUH (J1eJ1aTh NPUKUIKY ).

MeTtoabsl MaTEeMAaTHKH

e BpiOupaTh NOAXOASIINNA U3yUYEHHBIN METOJ ISl PELIEHUN W3YYEHHBIX TUIIOB MAaTEMAaTHUYECKUX 3a/1a4;

e [IpuBoauTh NnpuUMEpsl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B OKPYKAIOLIEH ACHCTBUTEIBHOCTH U IIPOU3BEIACHUAX
HCKYCCTBa.

BhINyCKHMK MOJYYHMT BO3MOKHOCTH Hay4YuThcsi B 8-9 Kiaccax Ajs o0ecmeyeHHs BO3MOKHOCTH YCHELIHOIO
MPO0JIZKEHHsI 00Pa30BaHUs HA 0230BOM U YIJIy0JIEHHOM YPOBHSIX

ToxaecTBeHHBIE TPe00pa3oBaHUA



e OmnepHupoBaTh MOHATUSIMHU CTETICHU C HATYPAJIbHBIM IMOKa3aTeJIeM, CTENICHH C LIEJbIM OTPUIATEIbHBIM ITOKa3aTelIeM;

® BBINIOJHATH MPEOOPa30BaHUs LETBIX BBIPAXKCHHA: NEHCTBUS C OJHOYICHAMH (CIOKEHHE, BHIUMTAHHE, YMHOXKEHUE),
JACHCTBHS C MHOTOYJICHAMH (CJIOKEHHE, BEIYUTAHUE, YMHOKEHHE);

® BBHINIOJHATH PA3NOKEHHE MHOTOWICHOB HAa MHOXXHTEIM OJIHUM W3 CIIOCOOOB: BBIHECEHHE 3a CKOOKY, TpYIIUpPOBKA,
UCTIONB30BaHUE POPMYIT COKPAIICHHOTO YMHOXECHHS;

®  BBIACIATH KBAJIPaT CyMMbI U Pa3HOCTH OJJHOUJICHOB;

® pacKJIaJbIBATh HA MHOKHUTEIN KBaIPATHBIM TPEXUIICH;

® BBINIONHATH MPEOOpPa3OBaHUs BBIPAKECHUU, COACPIKAIIUX CTEMEHU C LEIBIMH OTPUIATENIBHBIMU TOKAa3aTeNsIMH,
NEPEXOUTh OT 3allMCH B BUJIEC CTENICHH C LIEJIBIM OTPHUIATEIbHBIM MTOKa3aTeIeM K 3allUCH B BUIE IpOoOH;

®  BBINIOJHATH MPEOOPa30BaHUs IPOOHO-PAIIMOHATBHBIX BRIPAKCHHI: COKpAIIeHHEe Ipo0eH, MpUBeIeHNE aare0pandecKux
npoOeil Kk oOleMy 3HaAaMEHATEII0, CIOKEHHE, YMHOXXEHHE, JCJICHUE anreOpandyeckux ApoOel, BO3BeJcHUE aiaredpandeckoi
ApoOu B HATYPAIBHYIO U 1SN0 OTPUIIATEILHYIO CTETICHb;

®  BBINMOJIHATH IPEOOPA30BAHUS BEIPAKCHHM, COACPKAIUX KBAIPATHBIE KOPHH;

®  BBIJICTATH KBAIPAT CYMMBI MJIU Pa3HOCTH JIBYWICHA B BRIPAXKCHHIX, COACPIKAIUX KBAIPATHBIC KOPHH;

®  BBINIONHATH MPeoOpa30BaHUs BBIPAKECHUM, COJIEPKAIIIX MOTYIIb.

B noBce1HeBHOM KM3HU M NIPH U3yYeHHUH APYTUX MPeIMETOB:

®  BBINMOJIHATH IPEOOPA30BAHUS U JCHCTBUS C YUCIIAMH, 3alTUCAHHBIMY B CTAHIAPTHOM BUJIC;

®  BBINIOJHATH MpeoOpa3zoBaHuUs AreOpanvecKiX BhIPAKCHHH MPHU PEIICHUH 3a/1a4 IPYTHX y4eOHBIX MMPEIMETOB.

YpaBHeHUs M HEPABEHCTBA

e OmepupoBaTh MOHATUSAMHU: YpaBHEHHE, HEPaBEHCTBO, KOPEHb ypaBHEHUS, PEIICHHE HEPaBEHCTBA, PAaBHOCHIIBHBIC
ypaBHEHUs, 001acTh ONpeeNieHUs] ypaBHEHUS (HEPaBEHCTBA, CHCTEMbI YPaBHEHUI WIIH HEPABEHCTB);

e pemiaTh JIMHCHHBIC YPABHCHUS M YPaBHEHHUSI, CBOJIUMBIC K TUHEHHBIM C IIOMOIIIBIO TOXECTBEHHBIX MTPEOOpa30BaHUNL;

e pemaTrh KBaJgpaTHbIC YpPAaBHCHHWSI M ypPaBHECHHS, CBOJUMBIC K KBAJAPAaTHBIM C TIOMOINBIO TOXICCTBEHHBIX
npeoOpa3oBaHui;

e pemarth APOOHO-TUHEHHBIC yPaBHEHUS;

® pemarh NPOCTEHIIME UPPAIIMOHAIBHBIE YPABHEHUS BUAA |/ f (x) =a, [ f(x)=4/g(x);

e pelIaTth ypaBHEHUA BUAA X" =a ;



pemaTh ypaBHEHUs CIOCOOOM Pa3ioKEeHUsl Ha MHOXKHUTENIN U 3aMEHbI IEPEMEHHOI;
MCII0JIb30BaTh METOJT MHTEPBAJIOB JIJISl PEIICHUS LIEJIbIX U APOOHO-pallMOHAIbHBIX HEPABEHCTB;
peniaTh JMHEHHbIe YpaBHEHUS U HEPABEHCTBA C MMapaMeTpamu;
pelaTh HECOXKHbBIE KBaIpaTHbIE YPAaBHEHUSI C MTAPAMETPOM;
pelIaTh HECIOKHbBIE CUCTEMBI IMHEUHBIX YPaBHEHUH C TapaMeTpaMu;
pelaTh HECIOKHbBIE YPABHEHMSI B 1IEJIBIX YHCTIAX.

B noBceqHeBHOM KM3HH M NIPH U3y4YeHHUH APYTrUX NPeIMeTOB:

® COCTaBIISITb M pelIaTh JUHEHHBbIE M KBaJApaTHbIE ypaBHEHUs, YPABHEHMs, K HUM CBOJSILIHECS, CUCTEMbl JTUHEHHBIX
ypaBHEHM, HEPABEHCTB MPH PEIICHUH 337a4 JIPYTrUX YUeOHbIX MPEIMETOB;

® BBINOJHATH OLUEHKY MPABIONO0100Ms PE3YIbTATOB, MOJYy4YaeMbIX MIPU PEIICHUH JIMHEHHBIX U KBAJPATHBIX YPaBHEHUH U
CUCTEM JIMHEWHBIX YPaBHEHUN U HEPABEHCTB MPH PEIICHUHU 3a/1a4 APYTHX y4eOHBIX IPEAMETOB;

e BBIOMpATh COOTBETCTBYIOIINE YPAaBHEHUS, HEPABEHCTBA WJIM UX CUCTEMBI, JUIsl COCTABJIECHUS MAaTeMAaTUYECKONH MOJENu
3aJJaHHOM PEANIbHOW CUTYallMU WM NMPUKIIAJHON 3a/1a4K;

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

DyHKUUHA

e OnepupoBaTh NOHATUAMU: (YHKIHOHATBHAS 3aBUCUMOCTb, (PYHKIMS, rpaduK QYHKIIMH, CIOCOObI 3aaHusl QyHKLHUH,
apryMeHT U 3HaueHue (QPYHKUUHU, O00JIACTH OMNpEAeNIeHHWs M MHOKECTBO 3HAUCHUH (yHKUMHM, HYIUM (QYHKIHH, TPOMEXYTKU
3HAKOMOCTOSHCTBA, MOHOTOHHOCTh ()YHKLIMH, YETHOCTH/HEUETHOCTD (DYHKIIHH;

N o o o k
® CTPOUTH rpauKH JIUHEHHOM, KBaApaTUUHON (PyHKIMI, 00paTHON NMPONOPLUUOHAIBHOCTU, PYHKUIUU BUAA: y=a+——

x+b’
y=~x,y=x, y=|x;
® Ha NMpUMepe KBaJApaTUYHON (DYHKIIMHM, UCIONb30BaTh MpeoOpa3oBaHus rpaduka pyHkuuu y=f(X) ans noctpoeHus
rpa@uKoB QYHKIMH y = af (kx+b)+c;
® COCTaBJISITh YpaBHEHHUS NPSIMON MO 33JaHHBIM YCIOBUSM: IMPOXOSALIEH Yepe3 JBE TOUKU C 3aJJaHHBIMU KOOPJIMHATAMH,
MPOXOJAILEH Yepe3 JaHHYIO TOUKY M MMapajiesIbHON JaHHOU MPsIMOif;
e yccieoBaTh QYHKLHUIO MO €€ rpaduky;



® HaXOAWTb MHOKECTBO 3HAUEHUMU, HYJIU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTH KBaJIpaTUYHON (DYHKIIUH;

® OINEpUPOBATH MOHATUAMMU: MOCIEAOBATENILHOCTD, apU(pMETHYECKask MPOTrPECCUsi, TEOMETPUUECKasi TPOTPECCHS;

e pemarth 3aJa4M Ha apU(PMETUUECKYIO U T€OMETPUUECKYIO IPOTPECCHIO.

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 yCNemIHOro NMpoaoJKeHus1 o0pa3oBaHusl Ha
yIri1yOJIéHHOM YypPOBHeE

ToxaecTBeHHBIE TPe00pPa30BaHUA

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

®  BBINOJHATH J0KA3aTEIbCTBO CBOMCTB CTENEHU C II€JIIMU U APOOHBIMU MMOKA3aTENAMU;

® OIIEpUPOBATH IOHATUSAMHU «OJHOYJIEH», «MHOIOWIEH», «MHOTOYIEH C OJHOM IIEPEMEHHOW», «MHOIOWIEH C
HECKOJIbKUMH TMEPEMEHHBIMU», KOA(P(UIIMEHTHl MHOTOWIEHA, «CTAaHJApPTHAsl 3alHUChb MHOTOYJIEHA», CTENEHb OJHOWIEHAa H
MHOIOYJICHA;

e CcBOOOJHO BJIAJIETh NpUEMAMH MPEe0OPa30BaHUs LETbIX U IPOOHO-PALIMOHATIBHBIX BbIPAKEHU;

® BBINOJHATH PA3JIOKEHUE MHOTOYJIEHOB HAa MHOXMTEIU pa3HbIMU CHOCOOAMHU, C HCIOJb30BAHUEM KOMOMHAIMN
Pa3IMYHBIX IPUEMOB;

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

®  BBINOJHATH JEJICHUE MHOTOWIEHA HA MHOTOWIEH C OCTAaTKOM;

e JI0Ka3bIBaTh CBOMCTBA KBaJAPATHBIX KOPHEN U KOPHEN CTEIICHH N;

®  BBINOJHATH IPEOOPA30BaHUS BBIPAXKEHUM, COAEPIKAIMX KBApaTHbIE KOPHU, KOPHU CTEIIEHH ;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMHU «TOXKIECTBO», «TOKIECTBO HA MHOKECTBEY, «TOXKIAECTBEHHOE MPEOOPa30BAHUEY;

) ‘lll K : — .k
®  BBINOJHATH PA3IMYHbBIE IPEOOPA30OBAHUS BHIPAXKEHHM, COAEPKALTUX Moz[ynn.( xk) = x

B nmoBcegHEeBHOM KU3HU M NIPU U3YYEHUH APYTrUX NPeAMETOB:



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

®  BBINOJHATH IPEOOPA30BAHUS PALIMOHAJIBHBIX BBIPAKEHUIN NPU PEUICHUH 334 IPYTUX YUeOHbBIX MPEIMETOB;

® BBINOJHATH MNPOBEPKY MPABAONOA00US (PU3HUECKHX U XUMUYECKUX (POPMYJT HA OCHOBE CpPaBHEHHUS Pa3MEpPHOCTEW U
BAJICHTHOCTEM.

YpaBHeHUs M HEPABEHCTBA

e (CB00OJHO ONEpUPOBATh NOHATUSIMU: YpaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPABHEHHSI U HEPABEHCTBA, YPaBHEHHUE,
ABJIAIOIIEECS CIIECTBUEM JPYroro ypaBHEHHMs, YpaBHEHUS, PABHOCHUJIbHbIE Ha MHOKECTBE, PaBHOCHWIbHBIE NpPeoOpa3zoBaHUs
YpaBHEHUN;

e pemaTh pa3HbIe BUAbl YPABHEHUN M HEPABEHCTB M MX CUCTEM, B TOM YHUCJIE HEKOTOpPbIC YpaBHEHUS 3 U 4 CTENEHEH,
IpOOHO-pallMOHANIbHBIE U UPPALlMOHAIbHBIE,

e 3HaTh Teopemy Buera s ypaBHEHUN CTEIIEHU BbILLIE BTOPOW;

® [IOHUMATh CMBICJI TEOPEM O PABHOCHIIBHBIX U HEPABHOCHJIbHBIX MPE0OPa30BaHUIX YPAaBHEHUN U YMETh UX JAOKa3bIBaTh;

® BIAJETh Pa3HbBIMU METOAAMH DPEILECHUS YPaBHEHUMN, HEPABEHCTB U UX CUCTEM, YMETh BBIOMpATh METOJ pELIEHUs U
000CHOBBIBAaTh CBOM BBIOOP;

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

e pewaTh alredpanyecKkre ypaBHEHUS U HEPABEHCTBA U UX CHCTEMbI C MapaMeTpaMu ajareOpandeckuM U rpaduuecKkum
METOIaMU;

® BJIAJICTh PA3HBIMU METOJAMHU JI0KA3aTEIbCTBA HEPABEHCTB;

e pellaTh ypaBHEHUS B LEJIbIX YUCIAX;

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

B noBcexHeBHOM KU3HU M NP U3YYEHUH APYIUX NPeAMETOB:

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

® BBINOJHATH OLIEHKY MPaBI0ONOJ00US PE3yJbTaTOB, NOJYYaeMbIX PHU PEIICHUU PA3IMYHbIX YPABHEHUH, HEPABEHCTB U
UX CUCTEM IpPH PELICHUH 3a/1a4 APYTUX y4eOHbIX IPEAMETOB

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



® COCTaBJISITh YpaBHEHUE, HEPABEHCTBO WJIM UX CUCTEMY, OMHMCHIBAIOIINE PEAIBHYIO CUTYAMIO WM MPUKIAAHYIO 3a7a4y,
MHTEPIPETUPOBATH NOJYYCHHbBIE PE3YJIbTATHI.

DyHKUUHA

e (CBOOOIHO oOmNepUpOBaTH MOHATHUAMH: 3aBUCUMOCTb, (PYHKLIHMOHAIbHAS 3aBUCUMOCTb, 3aBUCUMAas M HeE3aBHCHMas
nepeMeHHble, PyHKIUsA, crnocoObl 3ananus (YHKUHUH, apTyMEHT M 3HayeHue (PyHKUuu, 00JaCTh ONpENeNIEHUss U MHOKECTBO
3HaueHus (QyHKUMH, HYIU (QYHKIHHU, TPOMEKYTKHM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIMM, HauOoJiblllee U HauMEHbILIEe
3HAYEHUs, YETHOCTH/HEUETHOCTh (PYHKUUH, NEPUOJUYHOCTh (DYHKIMH, rpaduk (DYHKIMH, BEpTUKAJIbHAS, TOPU3OHTAIIbHAS,
HAKJIOHHAsi aCUMITOTHI; TpauK 3aBUCUMOCTH, HE ABIIAIONICHCS QyHKIUEH,

e crTpouth rpadpuku QyHKUMI: JUHEHHOHN, KBaAPATUYHOWU, APOOHO-TUHEWHOW, CTEMEHHON NpPH Pa3HbIX 3HAYCHUSX
II0Ka3aTels CTEIEHH, y =|x|;

®  JCIIOJB30BATh NPe0Opa3oBaHus rpapuka QyHKINHU y = f (x) U1 HOCTPOEHHUS rpaMKOB QYHKUUH y = af (kx +b)+c;

® aHaJIM3UPOBATH CBOMCTBA PYHKUIMU U BUJ rpaduKka B 3aBUCUMOCTH OT MMapaMETPOB;

e CBOOOJHO OMEPUPOBATH TMOHATHUSAMHU: TOCIEIOBATENbHOCTh, OTPAaHWYCHHAs] MOCJIEJ0BATEIbHOCTh, MOHOTOHHO
Bo3pacTaromiass  (yObIBaromiasi) IOCJEI0BATEIbHOCTb, IMpEAeNl  MOCIeJOBaTeIbHOCTH, apudmeTHueckass Mporpeccus,
reoMeTpUYecKasi MpOrpeccusi, XapaKTePUCTUIECKOE CBOMCTBO apu(pMeTHueCcKoi (reoMeTpHIeCcKOi) MPorpeccuu;

® CIIOJIb30BAaTh METOJ MaTeMaTHYeCKOW HHAYKLIWHU 7S BBIBOAA (OPMYI, JOKa3aTeIbCTBA PABEHCTB M HEPABEHCTB,
pelleHus 3aa4 Ha JeIMMOCTb;

® HCCJeIOBaTh MOCIIEI0OBATENIBHOCTH, 3a/laHHbIE PEKYPPEHTHO;

e pemath KOMOMHUPOBAHHBIE 33]]a4l HA apU(PMETUIECKYIO U TEOMETPUUECKYIO TPOTPECCHH.

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

® KOHCTPYMpPOBATh M MCCIEAO0BATh (YHKIIMH, COOTBETCTBYIOIINE PEANTBbHBIM MPOIIECCaM M SBJICHHUSIM, HHTEPIPETUPOBATH
MOJyYeHHBIE PE3yIbTaThl B COOTBETCTBUU CO CHEIM(PUKON HCCIETyeMOro Mpolecca Win SBICHHUS;

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

® KOHCTPYUPOBaTh M HCCJIENOBATh (PYHKIIMHU TMPH PEHICHUH 3a7a4 APYTUX Y4eOHBIX MPEIMETOB, MHTEPIPETHPOBATH
MOJIyYEHHbIE PE3YJIbTAThl B COOTBETCTBUU CO CNIELUPUKON yueOHOro npeaMera.

TexcroBble 3a1a4n



e Pemarh NpocThie U CIOXKHBIE 33Ja4M, a TAKXKE 3aJa4d MOBBIIIEHHOW TPYIHOCTH M BBIAEIATH UX MAaTEeMaTHYECKYIO
OCHOBY;

® pacro3HaBaTh pa3HbIe BUJIbI U THUIIbI 33/1a4;

® JCHOJB30BATh Pa3HbIe KpaTKUE 3alMCU KaK MOJIEIU TEKCTOB CIOKHBIX 3aJlay W 3a7a4 MOBBIIIEHHOW CIOXHOCTH JJIs
MOCTPOEHUS] TOMCKOBOM CXEMBbI U PEIICHMS 3aa4, BEIOMPATh ONTHUMAJIbHYIO JIJIsl pacCCMAaTpUBAeMOM B 3aJlaye CUTyallud MOJEIb
TEKCTa 3a/1a4u;

® pa3iIuyaTh MOJENb TEKCTa M MOJENb PELICHUs 3a7aul, KOHCTPYUPOBATH K OJHON MOJENM PELIEHUs CIIOXKHBIX 3a1ad
pa3HbIe MOJIENIM TEKCTa 3a/1a4u;

® 3HATh U NMPUMEHATH TPU CNOCOOA MOMCKA pelIeHHs 3a1ay (0T TpeOOBAaHMS K YCJIOBHUIO U OT YCJIOBHS K TpeOOBaHUIO,
KOMOMHUPOBAHHBIN );

® MOJIETUPOBATH PACCYKJICHUS MPU OUCKE PEIICHMS 33]]a4 C MOMOILBIO rpad-CXeMbl;

®  BBIJIEATH ATANBI PEHICHUS 33J]a4l U COJEPKaHUE KaKI0T0 ATara;

® yMeThb BBHIOMpaTh ONTHUMAJIbHBIA METOJ PEIICHHs 3aJa4d M OCO3HaBaTh BbIOOP METO/AA, pacCMaTpUBaTh pa3IUvHbIC
METO/1bl, HAXOAUTh pa3Hble PEIICHUS 3aJ]a4H, €CITU BO3MOXKHO;

® aHAJIMU3UPOBATH 3aTPYAHEHUS MPU PELICHUU 3a/1ay;

® BBINOJHATH Pa3JIMYHbIE MpeoOpa3oBaHUs MPEAJIOKEHHOM 3a7aul, KOHCTPYUPOBAaTh HOBBIE 33/1aud U3 JTaHHOW, B TOM
yucie oOpaTHEIE;

® UHTEPIPETUPOBATH BHIYUCIUTENIbHBIE PE3YJIbTATHI B 33/1a4€, UCCIEI0BATh NOJYUEHHOE pelIeHUe 3a]auH;

® U3MEHATH YCJIOBHE 337a4 (KOJIMUYECTBEHHbIE MJIM KaYE€CTBEHHBIE TaHHbIE), HCCIIEI0OBATh U3BMEHEHHOE MTPeo0pa30BaHHOE;

® aHAJIU3UPOBATH BCEBO3MOKHBIE CUTYyallud B3aWUMHOI'O PACMOJIOKEHUS JBYX OOBEKTOB U M3MEHEHUE X XapaKTEPUCTHUK
P COBMECTHOM JIBHXKEHHH (CKOPOCTh, BPEMSI, PACCTOSIHUE).IIPU PEIICHHE 3a7a4 Ha IBUYKEHUE IBYX OOBEKTOB KaK B OJTHOM, TaK
U B MPOTHUBOIOJOXKHBIX HAaNpaBIEHUSAX, KOHCTPYHMPOBATh HOBBIE CHUTyalldd HAa OCHOBE M3MEHEHHs YCJIOBHH 3ajauu Mpu
JIBUKEHUU TI0 PEKE;

® JCCIIEIOBAaTh BCEBO3MOYKHBIE CUTYallMu NP PElICHUH 3a7a4 Ha JBM)KEHHUE M0 PEeKe, pacCMAaTPUBATh Pa3HbIE CHCTEMBbI
OTCUETa;

e pelaTh pa3HOOOpPA3HBIC 33Ja4H «HA YACTHY;

e pemaTh U 0OOCHOBBIBaTh CBOE pELIECHUE 3a/1ay (BBIAEIATh MAaTEMAaTUYECKYIO OCHOBY) Ha HaXOKJI€HHWE YacTH 4Yucia U
YClia [0 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA JpO0H;



e OOBSACHATh WACHTHYHOCTH 3a7a4 pPA3HBIX THIIOB, CBS3BIBAIONIUX TPH BEIWYUHBI (Ha paboOTy, Ha TOKYINKH, Ha
JBUKCHUE).BBIJICTISITh 3TH BEJIWYUHBI W OTHOIICHUS MEXIY HUMH, NMPUMEHATh WX TPU PEIICHWH 3a]1ad, KOHCTPYHPOBATH
cOOCTBEHHBIE 33J1a4 YKa3aHHBIX TUTIOB;

® BRBIaJIETh OCHOBHBIMH METOJAMH DEIICHMS 3a/lad Ha CMECH, CIUIaBbl, KOHIIGHTPAI[MW, WCIIOJIb30BaTh MX B HOBBIX
CUTYaIHUSX 1O OTHOIICHHUIO K M3yYEHHBIM B TIPOIIeCcCe 00YICHUS;

® pemaTth 3aJa4M HA IPOICHTHI, B TOM YKCJIE, CIOKHBIC MTPOILEHTH C 000CHOBAHUEM, HCIIONB3Ys Pa3HbIE CIIOCOOBI;

e pemaTh JIOTHYECKUE 3a7a4dl Pa3HbIMHU CITIOCOOAMH, B TOM YHCIE, C IBYMs OJIOKAMH M C TpeMs OJIOKAMH JTaHHBIX C
ITOMOIIBIO Ta0JIHII;

e pemaTrh 3aJadyd MO0 KOMOWHATOPUKE W TEOPUHM BEPOSTHOCTEH HA OCHOBE WCIOJIB30BAaHUS HM3YyYEHHBIX METOJOB M
000OCHOBBIBATh PEUICHUE;

e pemiaTh HECIOXHBIC 3a/1a91 110 MATEMATHICCKON CTATHCTHKE;

® OBJAJCTh OCHOBHBIMH METOJAaMH pCIICHUS CIOKETHBIX 3a7ad: apuPMETHUYECKHH, anreOpandeckuii, mepedop
BapUAHTOB, TCOMETPUUCCKUH, Tpa)UUECKUI, MPUMEHSATh X B HOBBIX IO CPABHCHHIO C U3YYCHHBIMU CUTYAITUSX.

B noBce1HeBHOM KM3HU M NIPH U3yYeHHUH APYTUX MPeIMETOB:

® KOHCTPYHUPOBATh HOBBIC JUJISl JAHHOUM 3aa4yMl 3aJayHble CUTYAIlMHd ¢ YYETOM pPEalbHBIX XapaKTePUCTHK, B YaCTHOCTH,
MpY PEIICHUU 3a7a4 Ha KOHIIEHTPAIIMH, YYUTHIBATh IUIOTHOCTH BEIIECTBA; PEIIaTh M KOHCTPYMPOBATh 3aJa4d HA OCHOBE
PacCMOTPEHUS PEaTbHBIX CUTYAIIH, B KOTOPBIX HE TPEOYETCS TOYHBIA BBIYUCITUTEIIBHBINA PE3YJIbTAT;

e pemiaTh 33Ja4M HA JIBFDKCHHE 10 PEKE, pacCMAaTPUBasl pa3HbIE CUCTEMBI OTCUETA;

COJEP)KAHUE KYPCA AJITEBPHI 8 KJIACCA

PanmnonanbHbIe Apo0H.

PanmonanbHast apoOb.  OCHOBHOE CBOMCTBO JpoOu,  cokpameHue apoOeil. ToxknecTBeHHble  TpeoOpa3oBaHUs

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

OcHosHas yenb — BbIPa0OTaTh YMEHHUE BBITIONHATH TOXKAECTBEHHbIE MPE0Opa30BaAHUS PALIMOHATIBHBIX BBIPAKEHU.

Tak kak A€HCTBUS C palMOHAIIBHBIMU APOOSMHU CYHIECTBEHHBIM 00pa3oM OMUPAIOTCS Ha JEHUCTBUSA C MHOTOYJIEHaMH, TO B
HayaJie TeMbl HEOOXOJUMO MOBTOPUTH C YHATUMUCS NMPeoOpa30BaHus LEIbIX BEIPAKEHU.

['maBHOE MeCTO B JJaHHOH Te€M€ 3aHHMAIOT aJTOPUTMbI JAEUCTBUI ApoOsMHU. Yualuecs AOKHBI IOHUMATh, YTO CyMMY,
Pa3HOCTh, IPOU3BEACHUE U YaCTHOE ApoOei Bceraa MOKHO IPEACTaBUTh B BUe Apoou. [IproOpeTaembie B TaHHOW TeME YMEHUs



BBINIOJIHATD CJIO)KEHHE, BBIUMTAHWE, YMHOXXEHHME M JIeJIeHHe JpoOel SIBISIIOTCS OMOPHBIMU MpeoOpa3oBaHUSX JIPOOHBIX
BbIpakeHuil. [loaTromy um crenyer yaenuts ocoboe BHUManue. HenenecooOpa3sHo nepexoauTs K KOMOMHUPOBAHHBIM 33JJaHUSIM
Ha BCE JIEUCTBUS C APOOSIMU Tpexae, yeM Oyay YyCBOEHBI OCHOBHBIE alTOPUTMBI. 3aJaHus Ha BCe JACUCTBUS C ApOOsSMU He
JOJKHBI OBITh U3JIMIIHE TPOMO3JKUMH U TPYAOeMKUMHU. [Ipy HaxXok1eHUH 3HaYeHU apo0ei JaroTcs 3aaHusl Ha BBIYMCICHUS C
IIOMOIIBIO KaJbKyJATOpa. B HaHHOM TeMe paclIMpsIOTCS CBEIEHMS O  CTaTUCTHYECKUMX  XapaKTepUCTHKax. BBoaurtcs
MOHATHE CPEIHEr0 TapMOHMYECKOTO psANa TOJIOKHUTENBHBIX 4YMCeN. M3ydeHue Tembl 3aBepIIacTCs PACCMOTPEHHEM CBOWCTB

rpadpukad@yHKINH y = Ly
X

CreneHb ¢ HeJIbIM MOKa3aTeeM. JJIeMEHThI CTATUCTUKH.

Crenenp ¢ 1enbIM MOKa3ateleM U ee cBoiictBa. CraHmapTHbIM BUj uucia. HadanbHble cBelleHHS 00 OpraHu3aiuu
CTaTUCTUYECKUX UCCIICTOBAHUM.

OcHo6Hasi yenrb — BBIPAOOTaTh yMEHUE NPUMEHATH CBOWCTB, CTENEHM C IEJbIM IOKa3aTeJIeM B BBIYUCICHUSX U
npeobpazoBaHusgX cHOPMUPOBATH HAUANIbHBIC MPEJCTABICHUS O COOpE U TPYIIUPOBKE CTATUCTUUECKUX JTAHHBIX, UX HATJISITHON
WHTEPOpPETALINH.

B »stoit Teme QopMynupyroTcs CBOWCTBAa CTENEHU C ILENbIM MOKaszaTeieM. MeToj JoKa3aTelbCTBa JTUX CBOMCTB
MOKa3bIBAETCSI HA MPUMEPE YMHOXKEHHUSI CTENEHEN ¢ OJAMHAKOBBIMM OCHOBaHMSIMH. [laeTcs MOHSATHE O 3alKMCU 4YHCiIa B
cTtangapTHoM Buje. [IpuBoasaTCs mpuMephl KCTIOJIb30BAHUS TAKOW 3aITUCH B (PU3HKE, TEXHUKE U APYTUX 00JACTAX 3HAHUH.

VYuyamuecs nmonydaroT HadallbHbIC MPEICTABICHHUS 00 OpraHU3allMM CTAaTUCTHUYECKUX 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 BONpoc O HaMISIAHOM
WHTEpIpETAUA CTaTUCTHUYECKONM MH(pOopManuu. V3BecTHbIE ydaluMmcs CIOcOObl HATJISHOTO MPEICTABICHUS CTATUCTUYECKUX
JAHHBIX C TIOMOIIBIO CTOJOYATBIX U KPYTOBBIX JUArpaMM PacHIUPSIOTCS 3a CUET BBEJCHUSI TaKUX MOHSTUHN, KaK MOJUTOH U
rucTorpamma.

KBaapatHbie KopHH.

[Tonsitue 06 upparmoHanbHbIX urciaax. OOIIMe cBeAeHUs O JAeHCTBUTENbHBIX unciax. KBagpaTHeiii kopens. [lonstue o
HaXO0XXJICHUU MPUOIMKEHHOTO 3HaueHUs KBaapaTHOro KopHs. CBoicTBa KBajpaTHbIX KopHeul. [IpeoOpasoBaHusi BbIpakeHUH,
coJlepKaluX KBaapaTHele kKopHU. DyHKIMs y =+/x , ee cBoiicTBa U rpaduk.



OcHognas yenrb — CUCTEMATU3UPOBATh CBEACHMS O PALIMOHAIBHBIX YMCIAX U J1aTh MPEICTaBICHUE 00 MPPALMOHAIBHBIX
YuCliaX, paCUIMPUB TEM CaMbIM MOHSITHE O YHCIIE; BbIpaOOTaTh YMEHHUE BBINOIHATH MPEOOpa30BaHUsl BBIPAKEHUM, COAEPKAIIUX
KBaJpaTHbIE KOPHH.

B nmaHHOM TeMme ydamuecs MOJy4YaroT HAa4albHOE IPEACTABICHHUE O MOHATUU ACHCTBUTEIBHOrO 4ucia. C 3TOH LEIbIO
0000111at0TCSI U3BECTHBIE YYallMMCSl CBEJACHHUS O PALIMOHAJbHBIX 4HMCiaX. s BBENEHMsI MOHATUS MPPALMOHAIBHOIO 4HCia
WCIIOIb3YETCS] MHTYUTUBHO NPEICTABIEHUE O TOM, YTO KaXIbId OTPE30K UMEET JIMHY M MOTOMY KaKJIOW TOYKE KOOPIAMHATHOMN
PsIMOM COOTBETCTBYET HEKOTOpoe uncio. [loka3piBaeTCs, 4YTO CYIIECTBYIOT TOUKH, HE UMEIOLIUE PAlIMOHATIBHBIX a0CIHUCC.

IIpu BBeAEHUY MTOHATHS KOPHS ITOJIE3HO O3HAKOMUTD YYAIIUXCS ¢ HAXO0KIEHUEM KOPHEN C MOMOIIBIO KaJbKYJIATOPA.

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 PUMEHEHNE B TPeoOpa30BaHUAX BhIpAXKEHUH, COepKAIIUX KBaapaTHble KOpHU. CrieinaabHOe BHUMAHHUE yEseTcs
4 a
NOCENE
BBIPAKEHHUS, COJIepKalllie KOPHHU, YAaCTO MCIOJIb3yeTCsl KaK B CaMOM Kypce aireOphl, Tak M B Kypcax I'€OMETpuu, anreOpbl u

Hayajl aHaJIn3a.
[posomnxkaeTcs paboTa Mo pasBUTHIO HYHKIMOHAIBHIX MPEACTABICHUH ydamuxcs. PaccmarpuBaiorcs QyHKIMS 6 = /6

OCBOOOXKJIEHHIO OT HMPPAlMOHAIBHOCTH B 3HAMEHaTese JApOoOH B BBIPAXKEHHSX BHJIA . YMeHuenpeoOpa3oBbIBaTh

ee cpoiicTsa 1 rpaduk. [Ipu u3ydeHun QYHKIMH y = +/x HOKA3bIBAETCS €€ B3aUMOCBA3b ¢ PyHKIMEH y = x%, re x > 0.

KBaapatHsbie ypaBHeHHs.

KBagpatHoe ypaBHeHue. Dopmyna KOpHEM KBaApaTHOTO ypaBHEHMs. PelleHue panuoHanbHBIX ypaBHEHUH. Pemienue
3a7a4, IPUBOIAIIMX K KBaAPAaTHBIM YPABHEHUSAM U IIPOCTEUILNM PALUOHAIBHBIM YPAaBHEHHUSM.

OcHosHas yenb — BBIPA0OTaTh YMEHMS pellaTh KBaJApaTHbIE YpaBHEHHS M NPOCTEUIIME pallMOHAJIbHBIE YPaBHEHHS WU
IIPUMEHSATH UX K PELICHUIO 3a1a4.

B Hayane TeMbl IPUBOAATCS MPUMEPHI PELICHHS HEMOJIHBIX KBaAPATHBIX YPABHEHUN. DTOT MaTeprajl CUCTEMAaTU3UPYETCS.
PaccMatpuBaroTcs alnropuTMBbl peLIEHUs HEMTOIHBIX KBAJAPATHBIX YPABHEHUH Pa3IMYHOTO BUAA.

OCHOBHOE BHHMMAaHHE CIIEAYET YACIUTHh PELICHUI0 ypPaBHEHUW BHIA ax’+ bx + ¢ = 0, rae a # 0, ¢ HCIONB30BAHHEM
dbopmynsl kopHed. B nanHOW Teme ywamuecs 3HakomsTcs ¢ Gopmynamu Buera, BeIpaxalOUIMMHU CBSI3b MEXIY KOPHSIMU
KBaJIpaTHOTO ypaBHEHHS M ero kodpduuuentamu. OHM HCMNONB3YIOTCS B JalIbHEHMIIEM MpH JI0Ka3aTEIbCTBE TEOPEMBI O
Pa3JI0)KEHUHU KBAIPATHOTO TPEXUJICHA HA JIMHEWHBIE MHOXKHUTEIIN.



VYyamuecs oBi1aieBatOT CocoOOM pelieHus: IpOoOHbBIX pallMOHATBHBIX YPAaBHEHUN, KOTOPBIA COCTOUT B TOM, UYTO pPEIICHHUE
TaKMX YPaBHEHUU CBOJMUTCA K PELICHUIO COOTBETCTBYIOIIMX LIETBIX YPaBHEHUU C MOCIEIYIOIIMM HUCKIIOYEHHEM MOCTOPOHHHUX
KOpHEM.

W3yyenue JaHHOM TeMbl MO3BOJSET CYIIECTBEHHO PACIIMPUTh ammapaT ypaBHEHUH, HCIOJB3YEMbIX [UIsl PEIICHHS
TEKCTOBBIX 3aJau.

IToBTOpEHHe.

Ocnosnas yenw. [10BTOpUTH, 3aKpenuTh U 00001KUTH OCHOBHBIE 3Y H, monydeHHsie 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 NPOCTEHIINX YIIPAXKHEHUN HA OLICHKY BBIPAXKEHUM 110 METOLY
rpanuil. BBoasTcs moHsATHsS aOCOMIOTHOM MOTPENIHOCTA M TOYHOCTH NPHUOJIMKEHUS, OTHOCUTEIbHON IMOTrPELIHOCTH. YMEHUs
[IPOBOAUTHh JEAYKTUBHBIE DPACCYXKICHUSA IOJIYYalOT Pa3sBUTHE KaK IPHU J0KA3aTEJIbCTBAX YKA3aHHBIX TEOPEM, TaK U IIPU
BBINIOJIHEHUH YIIPAXKHEHUN HA JOKA3aTeIbCTBA HEPABEHCTB.

B cBsA3M ¢ pemieHreM JTMHEUHBIX HEPABEHCTB C OAHOM NEPEMEHHO: JAeTCs MOHATUE O YUCIIOBBIX IIPOMEXYTKAX, BBOISTCS
COOTBETCTBYIOILIME Ha3BaHUs W 0003HaueHus. PaccMOTpeHHMIO CHCTEM HEpPaBEHCTB OJIHOM MEPEMEHHOW NpealecTBYeT
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 OJAHOM IIEPEMEHHOMU, B YACTHOCTH
TaKUX, KOTOpbIE 3alIUCaHbl B BUAEC JBOWHBIX HEPABEHCTB.

Ksagpatnunas ¢pyHkuus.



Oyuknus. CpoiictBa pyHkuuil. KBaapatHeiil TpexuiieH. Pa3inoxkeHne KBaJpaTHOro TpexuwieHa Ha MHOXUTENU. DyHKIMS y
= ax” + bx + ¢, ee cBoiicTa 1 rpaduk. CrernenHas hyHKIHSI.

OcHosHas yenb — PACIIMPUTH CBEACHUS O CBOMCTBax (PYHKIMH, O3HAKOMHUTH YYalIUXCA CO CBOWCTBAMHU M I'pauKOM
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 yriayoaeHus (pyHKIMOHAIBHBIX MPEJCTaBICHUIN PU U3yUEHUHU Kypca anreOpbl M Havyall aHaJIu3a.

[ToAroTOBUTENBHBIM IATOM K U3YYEHHUIO CBOWCTB KBAJIPATUYHON (DYHKIIMU SIBJISETCA TaKXK€ PACCMOTPEHHE Bompoca o
KBaJIPaTHOM TPEXWIECHE M €ro KOPHSX, BBIJCJICHUN KBaJpaTa BYWICHA U3 KBaAPATHOIO TPEXUJIE€HA, PA3JI0KEHUU KBAJAPATHOIO
TpexuieHa Ha MHOYKUTEIH.

V3ydenne KBaapaTHIHON (ByHKIIMN HAYMHACTCS C PAaCCMOTpEHHs (GYHKIMH y = ax’, ee CBOMCTB i ocobeHHOCTel rpaduka,
a TAKoKe IPYTHX YACTHBIX BUIOB KBaAPATHUHON (GYHKIHH — (QyHKIHHA y = ax” + b, y = a (X - m)’. DTH CBECHUS HCIIOTB3YIOTCS
TIPU M3YYCHHH CBOMCTB KBaAPATHIHON (YHKIHH 00IIero Biaa. BaxHo, 4TOOB! y4Yalliecs MOHSUIH, 94To rpabuk QYHKIHHE y = ax’
+ bx + ¢ MOXeT ObITh MoNydeH u3 rpaduka GyHKIMH Y = ax°C MOMOIIBIO JBYX aPaIUIeTbHBIX IEPEHOCOB. IIPHEMBbI TOCTPOCHHS
rpaduka QyHKIHKE y = ax” + bx + ¢ 0TpabaThIBAIOTCS HAa KOHKPETHBIX pHMepax. IIpH 5ToM 0co60e BHUMAHHE CIETyeT YACTHTD
(GOpPMHUPOBAHUIO y yUYaUIUXCSl YMEHUS YKa3blBaTh KOOPAMHATHI BEPLIMHBI Mapadoibl, €€ OCb CUMMETPHUH, HAIllpaBICHUE BETBEM
napadoJIbl.

[Ipu u3ydyeHun 3TON TeMbl JaibHEMIIee pa3BUTHE MOJy4aeT 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 HATypaJbHOM ITOKa3aTeJe II.
BBonurca mnoHsitue KOpHS ra-d creneHd. OHU MOJy4YarOT MPEJCTABICHHUE O HAXOXKJIECHWM 3HAYEHUW KOPHS C TOMOUIBIO
KaJIbKYJISITOpa, IPUYEM BbIpaOOTKAa COOTBETCTBYIOLIMX YMEHUM HE TpeOyeTcs.

HepaBeHcTBa ¢ 01HOH NIepeMEeHHOM

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

OcHosHas yenb — CUCTEMATU3UPOBATH U O0OOIINUTH CBEIEHUS O PELICHUH LENbIX U APOOHBIX PALIMOHATIBHBIX YPABHEHUH C
OJIHOH TTepeMEHHOH, chOPMHUPOBATH yMEHHE PEIlIaTh HEPABEHCTBA BUAA ax” + bx + ¢ >0 mwm ax” + bx + ¢ <0, rae a # 0.



B asToii TeMe 3aBepiaeTrcs M3yYEHHME PALlMOHAIBHBIX YPAaBHEHHMH C OJHOM IEPEMEHHOM. B CBA3M C dTUM INPOBOAUTCS
HEKOTOpoe 0000IIeHNEe U YTIyOJIeHHe CBeJeHUN 00 ypaBHEHUSIX. BBOJIATCS MOHATHS 1I€JI0T0 PAIIMOHAIIBHOTO YPaBHEHUS U €T0
CTEIICHU. YYalllHecsl 3HAKOMSATCS C PELICHUEM YPAaBHEHUU TPETbEH CTEIIEHU U YETBEPTOU CTEIEHHM C IIOMOLIBIO PA3JIOKECHUS HA
MHOJKMTEJIM U BBEICHUS BCIIOMOIAaTEIbHOW NEPEMEHHOM. MeTox peleHHs ypaBHEHUM IyTEM BBEICHUS BCIIOMOTIaTENIbHBIX
NEepPEMEHHBIX Oy/ET IHUPOKO KUCIONIB30BATHCS B IalbHEHIIIEM MPU PELIEHUH TPUTOHOMETPUUYECKHX, JTOrapu(PMUUECKUX U JPYTUX
BHUJIOB YPABHECHUM.

Pacmupsitorcss cBeieHHMsl O PEHIeHUH JAPOOHBIX PAlMOHAIBHBIX YpaBHEHUH. Yualiuecs 3HAKOMATCS C HEKOTOPBIMH
CIIEHHUAIBHBIMY IPUEMAMHU PELIEHNS TAKUX YPaBHEHUN.

DOpMHpPOBAHIE YMEHHI pelaTh HEPABEHCTBA BUAA ax_ + bx + + ¢ > 0 mwmm ax” + bx + ¢<O, re a # 0, OCYIECTBISIETCS C
OMOPOM Ha CBEJIEHUA O Tpaduke KBaApaTUIHOU (PYHKIIUH.

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

HepaBeHcTBa ¢ IByMs NIepeMeHHbIMH

VYpaBHeHue ¢ AByMs nepeMeHHbIMU U ero rpaguk. CucreMbl ypaBHEHH BTOpoH creneHu. Penienue 3aiad ¢ moMoIIbiO
CUCTEM ypaBHEHUM BTOPOU cTereHu. HepaBeHCTBa ¢ 1BYMs IEPEMEHHBIMU U UX CUCTEMBI.

OcHosHas yenb — BbIPa0OTATh YMEHHE PEIIaTh MPOCTEUIINE CUCTEMBI, COJIEpKAILlE YPAaBHEHUE BTOPOM CTENEHH C ABYMS
[IEPEMEHHBIMU, U TEKCTOBBIE 3aJ1a4l C [IOMOILBIO COCTABICHUS TAKUX CUCTEM.

B nanHON Teme 3aBeplIaeTCs M3Yy4EHUE CUCTEM YpPABHEHUN C ABYMs NepeMeHHbIMU. OCHOBHOE€ BHHMMAaHUE YIEIACTCS
CUCTEMAM, B KOTOPBIX OJIHO U3 YPABHEHUM MEPBOM CTEINEHU, A APYTrO€ BTOPOM.

W3BecTHBIN ydamuMmcs crnoco0 MOJICTAaHOBKM HAXOAMT 3/1€Ch AalbHEIlee MPUMEHEHUE U TMO3BOJSET CBOJAMUTH PEIICHHE
TaKUX CUCTEM K PELICHUIO KBAaJIPAaTHOI'O YPaBHEHUS.

O3HaKOMIJIEHHE yYalllUXCs ¢ MPUMEPAMH CUCTEM YPaBHEHUU C JBYMSI IEPEMEHHBIMH, B KOTOPBIX 00a ypaBHEHUSI BTOPOM
CTEIIEHH, JOJKHO OCYIIECTBIATHCS C JOCTATOYHOU OCTOPOKHOCTBIO U OTPAHUYMBATHCS IPOCTEHIINMU 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: BTOPOM CTENEHU MOTYT UMETh OJHO, /1B, TPH, YETHIPE PEILICHUS WK HE UMETh PELICHUN.

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



N3ydyeHnue TteMbl 3aBeplIacTCs BBEICHUEM IOHATUM HEPABEHCTBA JABYMs IIEPEMEHHBIMU U CUCTEMBI HEPABEHCTB C JIBYMS
nepeMeHHbIMH. CBeZieHusT 0 rpaukax ypaBHEHUH C JABYMsI NMEPEMEHHBIMU HUCHOJIB3YIOTCS NPHU WJUTIOCTPALIMM MHOYKECTB
PELIEHUN HEKOTOPBIX IMPOCTEUILINX HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

DJIEMEHThI NPUKJIATHON MaTEeMATHKH.

Marematuueckoe wmoaenupoBanue. IlpouentHeie pacuerbl. [IpubnuxenHble BblunciaeHus. OCHOBHbIE MpaBuia
KOMOMHATOpUKH. OTHOCUTENIbHAS YacTOTa W BEPOSTHOCThH clydailHOro coObiTus. Kiaccuueckoe omnpezaeneHue BEepOsITHOCTH.
HavanbHble CBEIEHUS O CTATUCTHKE.

OcHoénas yenb — O3HAKOMUTDH YYAIIUXCS C TMOHSATUSMM NEPECTAaHOBKHU, PA3MELIEHUs, COUYECTaHHUSI U COOTBETCTBYIOLIMMHU
dbopmynamu AJid MOACYETA UX YKCIIA; BBECTH MOHATHS OTHOCUTEIbHON YaCTOThI U BEPOSTHOCTH CIYy4ailiHOI'O COOBITHS.

N3yyeHue TeMbl HAUMHAETCA C pEUIeHUs 3a7a4, B KOTOPBIX TpEOYeTCsl COCTaBUTh T€ WJIM MHbIE KOMOMHALMU 3JIEMEHTOB U
MOJICUUTATh UX YUCIIO. Pa3bscHseTCs KOMOMHATOPHOE MPABUIIO YMHOKEHHUS, KOTOPOE UCIOJIb3YeTCs B JajbHEMIIEM IIPU BbIBOJIE
dbopMyn Ui mojcyeTa 4ucia NEPEecCTaHOBOK, pa3sMELIeHUN U coueTaHuid. [Ipm m3ydyeHMM NaHHOro Marepuajla He0OXOIUMO
oOpaTUTh BHUMAaHUE YyYalIUXCSd Ha pa3jIMuue MNOHATUM «pa3MELIEHHWE» M «COuYeTaHue», CPOpMUPOBATH Y HHUX YMEHHUE
OTpeeNsTh, 0 KAKOM BHI€ KOMOMHALIMIA UJIET peyb B 3aJa4e.

B nanHOM TeMe ydammecs 3HAKOMATCS C HayaJbHBIMU CBEACHUSAMU W3 TCOPUM BEPOATHOCTEH. BBOmATCA mNOHATHA
«cIydailHOe COOBITHE», «OTHOCUTEIbHAS YacTOTay, «BEPOSITHOCTb 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 PEalIbHbIX COOBITHUH, B KOTOPBIX BCE
HCXOABI SIBIIAIOTCS PABHOBO3MOKHBIMU.

Yucii0BbIE IOCTE€10BATEIHLHOCTH.

YucrioBble MOCIEIOBATENBHOCTH. ApHpMeTndyeckas U reomeTpuyeckas nporpeccuu. PopMmysbl N-TOWIEHA U CYMMBI
MEPBBIX N YWIEHOB Nporpeccur. beckoHeuHo yObIBaoIas reoMeTpuuecKasi Iporpeccus.

OcHoenas yenp — JaTh MOHATHS 00 apU(PMETHYECKOH U TIEOMETPUUYECKON IIPOrpeccusix KaK UHCIIOBBIX
MOCJIEA0BATENBHOCTSIX 0COOOT0 BHJIA.

IIpy wu3ydyeHun TEMBI BBOAMTCSA IIOHATUE IIOCJIECNOBATEIBHOCTH, Pa3bsACHACTCS CMBICI TEpMHUHA «N-U 4iIeH
MOCJIEIOBATEILHOCTHY, BbIpa0AThIBAETCS YMEHUE HCIOJb30BaTh HWHAEKCHOE O00O3HAueHHWe. OTHU CBEJIEHUS  HOCST
BCIIOMOTaTEIbHBIN XapakTep U UCHOJIB3YIOTCS I U3YyUEHUS] apu(PMETUUECKON U T€OMETPUUECKON MPOrpecCuil.



Pabota ¢ popmynamMu n-ro 4ieHa U CyMMBbI MEPBBIX I'a YIEHOB MPOTPECCUi, MTOMUMO CBOETO OCHOBHOI'O HAa3HAYEHMS,
MO3BOJISIET HEOJHOKPATHO BO3BPALATBCA K BBIYMCICHUSAM, TOXIACCTBEHHBIM MpeoOpa3oBaHUsIM, PpEUICHUIO YpaBHEHUH,
HEPABEHCTB, CUCTEM.

PaccmarpuBaloTcsi XapaKTepUCTUUYECKHE CBOMCTBAa apU(METHUYECKOM UM TE€OMETPUYECKOM  MPOTpeccuid,  4To
MO3BOJISIET PACLIMPUTh KPYT MpPEaiaraeMbIxX 3a71a4.

IHoBTOpEeHUE (UTOTrOBOE)

Ocnosnas yenw. [10BTOpUTH, 3aKpenuTh U 00001KUTH OCHOBHBIE 3Y H, monmydenHsie B 9 kiacce.

Ka.neﬂ)lapﬂo - TEMATHYCCKOC INIAaHUPOBAHUE 8 kiacce

<
oy g Conepxanue y4eOHOro KoiauuecrBo | XAPAKTEPHCTHKA OCHOBHBIX BH/IOB [eATEJILHOCTH YYeHUKA
= 5 marepuaia 4ACOB (Ha ypoBHe y4eOHBIX JeiiCTBHIA)
i
I'nasa 1
44

PannonanabHbIe BbIPAKCHUSA

1-2 PannonansHbie 1podu 2 Pacnoznasams uienvie panmoHaibHbIE BEIPAXKEHUS], IPOOHBIE
palMoHaIbHBIE BRIPAKEHUS, TIPUBOIUTH TPUMEPHI TAKUX

3-5 OcHOBHOE CBOMCTBO pallMOHAILHOM IpoOU 3 BBIpaKEHUIA.
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e = Coaepixkanue yueOHOT 0 KoiauuecrBo | XAPAKTEPHCTHKA OCHOBHBIX BU/IOB [IeATEJILHOCTH YYeHUKA
£ = MarTepuaJa 4ACOB (Ha ypoBHe y4eOHBbIX AeliCTBHH)
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6-8 CrnosxeHure ¥ BRIYUTAHHUE PAIIMOHAIBHBIX Jpo0ei ¢ 3 Dopmynuposamy:
OJINHAKOBBIMH 3HaMEHaTEIIMU onpeoeneHus: pallMOHAIBHOTO BBIPAXKEHUS, TOMYCTUMBIX
3HAQ4YECHUI NIEPEMEHHOM, TOKIECTBEHHO PaBHBIX BBIPAKECHMUI,
9-14 CrnoxeHne ¥ BBIYUTaHHE PALMOHAIBHBIX IPO0ei ¢ pa3HbIMU 6 TOXJECTBA, PABHOCUIIBHBIX YPAaBHEHUH, PALMOHAIILHOTO
3HAMEHATEISIMU YpaBHEHUS, CTENIEHU C HYJIEBBIM IOKa3aTeIeM, CTEIEHH C LEIbIM
OTpHULATENbHBIM MTOKa3aTeIeM, CTaHJapTHOTO BHJIa YHCIIA,
15 KontponbnaspadoTa Ne 1 1 00OpaTHOH POTIOPITMOHATEHOCTH;
ceoticmea: OCHOBHOE CBOMCTBO pallMOHAIIbHOM IpoOH, CBOMCTBA
16-19 YMHOXKEHHE U JIeIeHNE PallMOHATIBHBIX APOOeii. 4 .
. CTETIEHH C LEeJIBIM MoKa3aTeseM, ypaBHeHUH, QyHKIMHn y = —;
Bo3sBenenue panroHanbHON ApOOU B CTENIEHB n
npaeuaa: ClOKEHUs, BBIYUTAHUS, YMHOXEHUS, IEJIEHUs Jpo0Oeid,
20-26 ToxaecTBeHHbIENTPEOOPa30BaHUA PALIMOHAIBHBIXBBIPAXKEHUN 7 BO3BEJICHUS APOOH B CTETECHD; YCIOBUE PAaBEHCTBA APOOH HYIIIO.
/lokazvlieams CBOICTBA CTENEHU C LIETIBIM NTOKA3aTEIIEM.
27 KonTpoasnaspadora Ne 2 1 Onucvieams TpapuyecKuii METO]] peIlICHHs yPaBHEHUN C OJTHOM
IIEPEMEHHOM.
28-30 PaBHOCUIIbHBIE YpaBHEHMSL. 3 IIpumensams 0OCHOBHOE CBOMCTBO pallMOHAJIBHON Ipo0H 11t
COKpaleHus 1 npeoOpasoBanus 1poodeit. [IpuBoauts npodu
PanvoHanbHbIe ypaBHEHUS
K HOBOMY (00miemy) 3HameHareno. Haxoauts cyMMy, pa3HOCTb,
MIPOU3BEICHUE U YACTHOE JIpoOeii. BHIMOIHITE TOXKAECTBEHHBIE
31-34 CrerneHb C 1eNIbIM OTPUIIATEIbHBIM ITOKa3aTeIeM 4

npeoOpa3oBaHus palIMOHATBHBIX BEIPAKECHHIA.




]
=
e = Coaepixkanue yueOHOT 0 KoiauuecrBo | XAPAKTEPHCTHKA OCHOBHBIX BU/IOB [IeATEJILHOCTH YYeHUKA
= 5 marepuaa 4ACOB (Ha ypoBHe y4eOHBIX JeiiCTBHIA)
s =7
=
=
35-39 CBolicTBa CTENEHHU C LENBIM IT0Ka3aTeIeM 5 Pewamy ypaBHEeHUs ¢ IEpEMEHHON B 3HaMEHAaTese Ipoou.
IIpumensims CBOMCTBA CTEIIEHU C LIEJIBIM IIOKA3aTeNeM JUIst
40-43 k. 4 npeoOpa3oBaHus BEIPAKEHUH.
Oyakus y = —u e€ rpaduk
X 3anucvléampb 4ucia B CTAaHAAPTHOM BUJIE.
Buvinoaname noctpoeHue u yTeHue rpaduka GyHKINN y = —
44 Kontponsnaaspadora Ne 3 1 n
I'naga 2
KBaapatHble KopHH. 25
JeiicTBUTEIbHBIE YHCJIA
2 .
45-47 OyHkus y = x~ U e€ rpaduk 3 Onucvieams. TOHATHE MHOYKECTBA, DJIEMEHTa MHOYKECTBA,
CHOCOOBI 3aJJaHHsI MHOKECTB; MHOKECTBO HaTYpaJIbHbBIX YHCETI,
48-50 KBanparsble kopHU. ApudmMeTndeckuil KBaJpaTHbIN KOpEHb 3 MHOYECTBO LIEJIBIX YHCEIl, MHOKECTBO PAllMOHAJIBHBIX YHCET,
MHOJKECTBO JICHCTBUTEIBHBIX YHCEI U CBSI3U MEXKTy STHMHU
51-52 MHOX€ECTBOM €T0 JIEMEHTHI 2 YHCJIOBBIMH MHO>KECTBAMU; CBA3b MEKy OECKOHEUHBIMU
JECATUYHBIMH JPOOSMHU U PalMOHATBHBIMH, UPPALMOHATHHBIMH
53-54 [ToamuoxkecTBO. OnepanuuHa MHOKECTBAMU 2 YUCIIaMH.




]
=
e = Copep:xanue yued0HOI o Koanuecrso | XAPAKTEPHCTHKA OCHOBHBIX BH/JIOB JesITEJIbHOCTH YYCHHKA
= 5 marepuaa 4ACOB (Ha ypoBHe y4eOHBIX JeiiCTBHIA)
s =7
=
=
55-56 HUucnoBsIEMHOXKECTBA 2 Pacnoznasame panuoHaJIbHBIE U UPPALMOHAIBHBIC YUCIIA.
[TpuBOAUTH IPUMEPHI PALIMOHATIBHBIX YHCENT U UPPALNOHATBHBIX
57-60 CpolicTBaapu(METUUECKOTO KBAPATHOTO KOPHS 4 quced.
3anuceigamsb ¢ TOMOIIBIO (HOPMYIT CBONCTBA JEHCTBUM C
61-65 ToxaecTBeHHbIE TpeoOpa30BaHMs BhIPAKEHUH, 5 JNeMCTBUTEIbHBIMU YHCIIAMHU.

coJiepKaIIuX Dopmynuposams:

KBaJ[paTHbIE KOPHH onpedenenus: KBAPATHOTO KOPHS M3 YUCIIa, apu(PMETHIECKOTO
KBaJ[paTHOTO KOPHS U3 YMCIIa, PABHBIX MHOKECTB, TIOJIMHOKECTBA,
nepeceueHmsl MHOYKECTB, 00beIMHEHHSI MHOXKECTB;

. 2
ceoticmea: GYHKIUHN y = X*, apu(PMETHIECKOTO KBaPaTHOTO
66-68 0o -/ 5 3
KIUsl ) =+/x U e€ Tpapuk /
YHKLMSA Y pad KOpHS, QYHKITUU ) =~/X .
Jokazvieams CBOWCTBA apH(PMETHIECKOTO KBAIPATHOTO KOPHSL.
69 KonTpomsnas padora Ne 4 1

. 2
Cmpoums Tpaduku GYHKIUH y =X U y = Jx.
[TpumeHsTh MOHATHE ApHU(HMETHISCKOTO KBAAPATHOTO KOPHS JIJIs
BBIUHCIICHUS] 3HAUEHUI BBIPAXKEHHUI.

Ynpowamyo Bbipaxkenus. Pemates ypaBHeHus. CpaBHUBATH
3HAYEHUS BbIpaXKEHUN. BBINOIHATS NpeoOpa3oBaHKe BbIPAKEHUH C
MIPUMEHEHUEM BBIHECEHMSI MHOKUTENS U3-110]1 3HAKa KOPHSI,
BHECEHUE MHOYKUTEJS 110/ 3HaK KOPHS. BRINOIHAT
OCBOOOXJICHUE OT UPPAIIMOHATILHOCTH B 3HAMEHaTeNe Apoou,




]
oy g Coaepixkanue yueOHOT 0 KoiauuecrBo | XAPAKTEPHCTHKA OCHOBHBIX BU/IOB [IeATEJILHOCTH YYeHUKA
E i marepuaa 4ACOB (Ha ypoBHe y4eOHBIX JeiiCTBHIA)
=
aHaJIN3 COOTHOIIEHUN MEX/1y YUCIIOBBIMU MHOXKECTBAMM U UX
3JIEMEHTaMU
I'naga 3
26
KBanpaTHblie ypaBHeHust
70-72 KBagparHble ypaBHeHMs. PenieHne HENOJIHBIX KBAPATHBIX 3 Pacnoznasame v TpUBOUTH IPUMEPHI KBAIPaTHBIX YPAaBHEHUI
YpaBHEHUH Pa3IMYHbIX BUJOB (IIOJIHBIX, HETIOIHBIX, IPUBEIEHHBIX),

KBaJpaTHBIX TPEXUIICHOB.

73-76 dopmyIia KOpHEH KBaIpaTHOTO YpaBHEHUS 4 Onucwviéams B 00IIIeM BHJIE PEIICHHE HETIOJHBIX KBAIPATHBIX
YpaBHEHUU.

77-79 Teopema Buera 3 Dopmynuposamb:
onpeoeneHus: ypaBHEHUS NIEPBON CTENIEHH, KBaIpaTHOT'O

80 KonTponsnaspabora Ne 5 1 YpaBHEHUS; KBaPATHOIO TPEXWICHA, JUCKPUMUHAHTA

KBaJIpaTHOTO ypaBHEHUS

81-83 KBanpaTHbIATpEXWICH 3 Y KBAJIPATHOTO TPEXWIEHA, KOPHS KBAIPATHOTO TPEXWICHA;
OWKBaJPaTHOTO ypaBHEHHUS,

84-88 Pemrenue ypaBHeHUM, KOTOPBIE CBOASTCS K KBaJIpaTHBIM 5 c6olicmeéa KBaJIpaTHOTO TPEXUWIEHA;

YpaBHEHUSIM

meopemy Buera n o0patHyto eil Teopemy.




]
g g Coaepixkanue yueOHOT 0 KoiauuecrBo | XAPAKTEPHCTHKA OCHOBHBIX BU/IOB [IeATEJILHOCTH YYeHUKA
é i MaTepHaJa 4ACOB (Ha ypoBHe y4eOHBbIX AeliCTBHH)
=
89-94 PannoHanbHbIe ypaBHEHHs KaK MAaTEMaTHYECKUE MOJEIIH 6 3anucvieamsv U fOKa3bIBaTh (POPMYITy KOpHEN KBaJIpaTHOTO
pealIbHbIX CUTYyalui ypaBHeHus. VccnenoBaTh KOJMYECTBO KOPHEN KBaJPaTHOTO

YpaBHEHUS B 3aBUCUMOCTH OT 3HaKa €ro JUCKPUMUHAHTA.

95 Kontponbnaaspadora Ne 6 1 Jloxazvieamv meopemvol: Buera (mpsimyto 1 00paTHYI0), O
Pa3I0KEHUU KBAaJPAaTHOIO TPEXUWIEHA Ha MHOYKUTEINN, O CBOMCTBE
KBaJIpaTHOTO TPEXUJIEHA C OTPULIATENbHBIM JUCKPUMUHAHTOM.
Onucvieams Ha IPUMEPAX METOJ1 3aMEHbI TIEPEMEHHOM IS
pelieHusl ypaBHEHUIA.
Haxooumws xOpHU KBaJIpaTHBIX YPAaBHEHUHN PAa3IMYHBIX BUIOB.
[TpumensTs TeopeMy Buera n o0bpaTHyto el Teopemy. BbIIOTHATH
pa3ioKeHue KBaJpaTHOro TpEXwieHa Ha MHOXuTenu. Haxoaute
KOPHM YpaBHEHUH, KOTOPbIE CBOJATCS K KBaJApaTHbIM. COCTaBIIATh
KBaJIpaTHbIC YPaBHEHUS U YPaBHEHHUsI, CBOSIIUECS K
KBaJIpaTHBIM, SIBJISIOIIMECS MaTeMaTHYECKUMH MOJIETISIMU
peaNbHBIX CUTYyalUi

96-102 IloBTOpEeHHe M cucTeMaTU3alUs Y4eOHOIr0 MaTepuajia 7
VYnpakHeHus A NOBTOPEHMsI Kypca 8 Kiacca 6
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naparpaga

Coaepixkanue yueOHOT 0
MaTepHaJja

KoanuecTBO
4yacoB

XapakTepucTHKAa OCHOBHBIX BH/IOB /IeSITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBbIX AeliCTBHH)

KonTpoasnaspadbora Ne 7




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.




