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PABOYAS TIPOIT'PAMMA 110 YYEBHOMY IIPEJIMETY
«AJI'EBPA»
7 — 9 kiaaccenl

Pabouass mporpamMMa mo yueOHOMY mpeameTry «AnreOpa» pa3paboTaHa Ha OCHOBE
TpeOOBaHMI K pe3y/bTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO
obuiero oopazosanus MbOY «COILL Ne 14» ¢ yueToM nporpamm, BKIIOYEHHBIX B €€ CTPYKTYPY.

HnarmpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro npeamMera

JIM4HOCTHBIE pe3y/IbTaThl OCBOEHUSI Y4eOHOI0 MpeIMeTa

1) BocmuTaHuE POCCUHUCKON TpaKIAHCKOW HACHTUYHOCTU: MAaTPUOTU3MA, YBAXKEHHUS K
OrteudecTBy, NMPOILIIOE W HACTOSIEE MHOTOHALIMOHAIBHOIO Hapoja Poccuu; oco3HaHue cBoei
STHUYECKOW MPUHAIJIC)KHOCTH, 3HAHHE UCTOPUH, S3bIKA, KYJIBTYPBI CBOETO HapOJa, CBOETO Kpas,
OCHOB KYJBTYPHOTO Hacjenusi HaponoB Poccum u yenoBeuecTBa; yCBOCHUE TYMAHUCTHUECKUX,
JEMOKPATUYECKUX M TPATUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAILHOTO POCCUHCKOTO OOIIECTBA;
BOCIIMTaHHE YyBCTBA OTBETCTBEHHOCTH U J0Jra nepe PoauHoi;

2) dbopmupoBaHMEe OTBETCTBEHHOTO OTHOIIEHHUS K YYEHHIO, TOTOBHOCTH U CIHOCOOHOCTH
00y4aromuxcst K CaMOpPa3BUTHIO M CaMOOOpPA30BAaHHIO HA OCHOBE MOTHBAIMUA K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO NalbHEHIIeH HMHAWBHUIYaTbHOW TPAaeKTOPUU
oOpa3oBaHus Ha Oa3e OPUEHTHPOBKH B MUpPE Mpodeccuii U MpoQecCHOHATBHBIX MPEANOYTEHHHA ¢
Y4E€TOM YCTOWYUBBIX IIO3HABATENIbHBIX HWHTEPECOB, a TakKe Ha OCHOBE (OPMHUpPOBaAHUS
YBKUTEILHOTO OTHOIICHHS K TPYZY, Pa3BUTHS OIBITAa YYaCTHS B COLUAILHO 3HAYMMOM TPYAE;

3) dopMupoBaHHE LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH H OOLIECTBEHHOW MPAKTUKH, YYHUTHIBAIOIIETO COLHUAIBHOE,
KYJIBTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPA;

4) opmupoBaHHE OCO3HAHHOTO, YBAXHUTEIBHOTO U JOOPOKETATEIHHOTO OTHOIICHHS K
JPYroMy 4YeJIOBEKY, €ro MHEHHUIO, MHUPOBO33PEHHIO, KYJIbTYpE, S3bIKY, Bepe, I'pakJaHCKOU
MO3HIINHN, K HCTOPHUH, KYJIbTYpe, PEIUTUH, TPATUIHIM, S3bIKaM, IIEHHOCTSIM HaponoB Poccun n
HapOJIOB MHpPA; TOTOBHOCTU U CIIOCOOHOCTH BECTH AMAIOr C JPYTMMH JIOJABMU U JOCTUTaTh B
HEM B3aMMOTIOHUMAHUS;

5) ocBOeHME COLMATBHBIX HOPM, ITPaBUJI MOBEACHUS, pojel U GOpPM COLMATIBLHON KHU3HU B
TpyIIax u cOOOIIECTBax, BKIOYAsi B3POCIbIE U COMMAIBHBIE COOOIECTBA; YUAaCTHE B IIKOJIBHOM
CaMOYTIpaBJIeHUH M OOILECTBEHHOM >KU3HU B Ipe/enax BO3PACTHBIX KOMIETEHLUH C y4yeToM
PETHOHATBHBIX, STHOKYJIBTYPHBIX, COIIMATBHBIX U SKOHOMUYECKHX OCOOCHHOCTEH;

6) pa3BUTHE MOPAIBHOTO CO3HAHUS U KOMIIETEHTHOCTH B PELICHUH MOpPAJbHBIX MPOOJieM
Ha OCHOBE JIMYHOCTHOTO BBIOOpA, (hopMUpOBaHHE HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO
MOBEJICHUSI, 0CO3HAHHOTO U OTBETCTBEHHOI'0 OTHOILEHUS K COOCTBEHHBIM MOCTYIIKaM;

7) popmupoBaHNE KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B OOILLIEHUH U COTPYIHUYECTBE CO
CBEpCTHHKAMM, JETbMM CTapliero M MIIAJIIEr0 BO3pacTa, B3pOCIBIMH B Ipoliecce
o0pa3oBaTesbHOI, OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-HUCCIIeI0BaTeIbCKOM, TBOPUECKOM U IPYTHX
BUJIOB JIEATEIBHOCTH;

8) dopMupoBaHUE IIEHHOCTH 37J0POBOTO M 0€30MacHOr0 00pasa KU3HHU; YCBOCHUE TIPaBUII
UH/IMBUYaJIbHOTO W KOJUIEKTMBHOTO O€30MacHOr0 MOBEJICHHS B YPE3BBIYAHHBIX CHUTYaIUsX,
YTPOKAIONIUX KU3HH U 37I0POBBIO JIFOJIEH, TPaBUII ITOBEICHHS Ha TPAHCIIOPTE M HA JIOPOTax;

9) dbopmupoBaHHE OCHOB PKOJOTHUYECKOW KYIbTYpBl, COOTBETCTBYIOIEH COBPEMEHHOMY
YPOBHIO OKOJIOTUYECKOTO MBIIUICHUS, PAa3BUTHE ONBITA HKOJOTUYECKA OPHEHTHPOBAHHOM
pedreKCUBHO-01IEHOYHOM M MPAKTUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYaIHIX;

10) oco3HaHuWe 3HAYECHHUS CEMbHU B KU3HH YEJIOBEKa M OOIIECTBa, MPHHITHE IIEHHOCTH
CeMEHHOM KHU3HH, YBAKHUTEIHHOE U 3a00TIIMBOE OTHOIIEHHUE K YIEHAM CBOCH CEMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHUS 4YEpPEe3 OCBOEHHUE XY/I0)KECTBEHHOI'O Hacleaus
HaposoB Poccun n Mupa, TBOPUECKOH EATETbHOCTH SCTETUYECKOT0 XapaKTepa.



MertanpeaMeTHbie pe3yJbTaThl 0CBOCHHUSI Y4€0HOI0 IpeaAMeTa

1) ymeHHe CaMOCTOSITEIBHO ONpPENENsATh LW CBOEro OOydYeHHs, CTaBUTh U
(bopmynupoBaTh JUIsl ce0sl HOBBIE 3a/laul B yueOe M IIO3HABATEIBHON AEATelNbHOCTH, pa3BUBATh
MOTHUBBI U MIHTEPECHI CBOECH II03HABATEIBLHOM JCATEIBHOCTH;

2) yMeHHE CaMOCTOATENIBHO IUIAHUPOBaTh IIyTH JOCTHXKEHHS Ieledl, B TOM uucie
IbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3¢ (eKTUBHBIC CIOCOOBI pelIeHus y4eOHbIX U
II03HABATEJIbHBIX 33/]a4;

3) yMeHue COOTHOCUTh CBOU JAEWUCTBUS C IUIAHUPYEMBIMU PE3yJbTaTaMH, OCYILIECTBIISAThH
KOHTPOJIb CBOEH JEATEILHOCTH B IPOLIECCe JOCTUKEHUS pe3yibTaTa, ONpPEAesTb CIIOCOObI
JeMCTBUI B paMKax MpPEeIIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JCUCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCSA CUTyallueH;

4) yMmMeHHME OIICHMBATh IPABHIBHOCTH BBINOJHEHHUS Yy4eOHOW 3amaud, COOCTBEHHBIC
BO3MO>KHOCTH €€ PEILCHUS;

5) BiaxeHue OCHOBAaMH CAMOKOHTpOJIS, CaMOOLEHKH, NPUHATUSA pPELIEHUN WU
OCYILECTBIICHHS] OCO3HAaHHOTO BbIOOpa B yueOHOH U [T03HABATENIBbHOM NeATEIbHOCTH;

6) yMeHue OIpeneisaTh IOHATHS, CO3JaBaThb OOOOIEHHUS, YCTaHaBIMBAaTh AHAJIOTHUH,
KJIaccu(uIUpoBaTh, CaMOCTOSITEIbHO BHIOMpATh OCHOBAHUS U KPUTEPUHU Ul KIacCUPUKALMH,
yYCTaHaBIMBAaTh IPUYUMHHO-CIECJICTBEHHBIE CBSI3M, CTPOUTHb JIOTMYECKOE  pacCyKICHHE,
yMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 10 aHAJIOTUH) U JeJaTh BbIBOADI;

7) yMeHHE cO31aBaTh, INPUMEHATh U IMPEOOpPa3OBbIBATh 3HAKM U CHMBOJBI, MOJEIHU U
CXEMBI JJIs pelIeHus y4eOHBIX U TO3HABATENIbHBIX 3a/1a4;

8) CMBICIIOBOE UTEHHUE;

9) yMmeHue OpraHM30BbIBaTh Y4eOHOE COTPYJHHYECTBO U COBMECTHYIO JESTEIBHOCTH C
YUHTEJIEM U CBEpCTHUKAaMU; paboTaTh MHIMBUIYaJIbHO U B TPYIIE: HAXOIUTH OOIIee pelieHre u
paspenatbe KOH(QJIUKTHl HA OCHOBE COIJIACOBAHUS MO3ULMI U yyeTa HHTEpEeCcOB; (hOpMYIUPOBATb,
apryMeHTHPOBAaTh U OTCTauBaTh CBOE MHEHHUE;

10) ymeHHe OCO3HAaHHO MCIIOJIb30BaTh pPEYEBbIE CPEICTBA B COOTBETCTBUU C 3ajadeit
KOMMYHHMKAIUHU JUIsI BBIPAKEHUSI CBOMX YYBCTB, MBICIEH M NOTPEOHOCTEH; IIaHUPOBAHUS U
PETYJISILIUKA CBOEH JEATENIBHOCTH; BJIAJCHUE YCTHOM M NHCBMEHHOW pPEYbl0, MOHOJOTHYECKOMN
KOHTEKCTHOM pEublo;

11) ¢opmupoBanue M pa3BUTHE KOMIETEHTHOCTHM B O0JACTH HCHOJIb30BAHUSA
MH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (nanee - MKT kommereHiuu); pazBuTHe
MOTHBAllUM K OBJIAJCHUIO KYJbTYpOM AaKTHUBHOIO TIIOJBb30BaHMUS CIOBapsIMH M JIPYTHMMH
MOMCKOBBIMU CUCTEMAMHU;

12) ¢hopmupoBaHue U pa3BUTHE HKOJOTHUYECKOTO MBIIUIEHUS, YMEHUE NMPUMEHATh €ro B
MO3HABATE/IIbHON, KOMMYHMKaTHUBHOM, COLMAIbHOW TMPAaKTUKE U  MNPOPecCHOHATbHON
OpHUEHTAINH.

IIpenmeTHble pe3yJbTaThbl 0CBOCHHS y4eOHOI0 MpeaAMeTa

1) ¢opmupoBanue TmpeacTaBICHU O MaTeMaTHKe Kak O METOAE IO3HaHHS
JENCTBUTEIBHOCTH, ITO3BOJISIOIIEM ONUCHIBATh U U3y4aTh PEAJIbHBIE POLIECCH] U SBICHUS:
OCO3HaHHE POJIM MaTeMaTUKU B pa3BUTHH Poccun u mupa;

BO3MO>KHOCTh IIPUBECTH NPUMEPHI U3 OTEYECTBEHHON M BCEMUPHON HCTOPUU MATEMAaTHUECKUX
OTKPBITHI U UX aBTOPOB;

2) pa3BUTHE yMEHHUI paboTaTh ¢ yuyeOHbIM MaTEeMaTHYECKMM TEKCTOM (aHAJIU3UpPOBATh,
U3BJIEKaTh HEOOXOIMMYyI0 WHGOpPMAIMIO), TOYHO U TPaMOTHO BBIpAXKaTh CBOM MBICIH C
OPUMEHEHHEM MaTeMaTU4YeCKOH TEPMUHOJOTHMM M CUMBOJHMKH, MPOBOJUTH KIACCHU(PHUKAIIH,
JIOTHYECKHe 000CHOBAaHMSI, TOKa3aTeIbCTBA MaTEMAaTHUECKUX YTBEP KICHUM!

ONIEpUPOBAHUE  TOHATHUAMU:  MHOXKECTBO,  JJEMEHT  MHOXECTBAa,  IOJAMHOXECTBO,
IPUHAAJIEKHOCTh, HAaXOXKJEHHE NepeceueHUs, OObeIUHEHUs IOJMHOXKECTBA B IPOCTEHIIMX
CUTYalUsX;



pellIeHHEe CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha Bce apu(hMETHUECKUE NEHCTBHUS;

IPUMEHEHHE CII0co0a MOUCKa PELIeHHs 3a/1a4k, B KOTOPOM pacCyXJCHHE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO MU OT TPEOOBAHUS K YCIOBUIO;

COCTaBJICHUE IUIAHA pEUICHMs 3aJauM, BBIJCIICHHE JTAllOB €€ PEIICHUs, HHTEpIpeTanus
BBIYMCIIUTEIIBHBIX PE3YJIbTAaTOB B 33/1a4€, UCCIECOBAHUE ITOJIyYCHHOIO PEILICHUs 3a1a4H;
HaXO0XJICHNUE NIPOLEHTA OT YMCJA, YHUCIAa [0 IPOLEHTY OT HEro, HAXOKIAEHHUS NPOLICHTHOIO
OTHOILIEHUE JIBYX YMCEJI, HAX0XJICHUS IPOLIEHTHOIO CHW)KEHMS WM IIPOLEHTHOIO IOBBIIIEHUS
BEJIMYUHBI,

pelIeHHE JIOTUYECKUX 3a/ad4;

3) pa3BuTHE MNpPEACTABIECHUN O YUCIE M YUCIOBBIX CUCTEMax OT HATYpaJbHBIX M0
JICHCTBUTENIBHBIX 4YKCEJ; OBJIQJCHUE HABBIKAMHM YCTHBIX, IIMCBMEHHBIX, MHCTPYMEHTAJIBHBIX
BBIYNCIICHUMN:

ONEPHPOBAHUE TOHATUSAMHU: HATypaJbHOE YHUCIO, IEJI0€ YHCIO0, OOBIKHOBEHHAs JIpOOb,
JecATUYHas ApoOb, CMEIIaHHOE YHCIIO, pallMOHAJIbLHOE YUCII0, HPPAL[MOHAIBHOE YHCIIO;
UCITIOJIF30BAaHUE CBOWCTBA YMCEN M 3aKOHOB apU(METHUECKHX OMNEpalfii C YUCIaMu MpH
BBITNIOJITHEHUH BBIYMCIICHU;

WCIIOJIb30BAaHUE TPU3HAKOB ACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOTHEHUM BBIUUCICHUN W
pEILLIEHNN 3a]a4;

BBIIIOJIHEHUE OKPYTJICHUS YMCEI B COOTBETCTBUM C IIPABUIIAMHY;

CPaBHEHHE YHCET;

OLICHUBAHHE 3HAYCHMS KBAJIPATHOTO KOPHS U3 ITOJIOKUTEIBHOTO LIEJIOr0 YNCa;

4) oBnazieHUe CHMBOJIBHBIM SI3bIKOM aireOpbl, NMPUEMaMHU BBIITOJHEHHS TOXKAECTBEHHBIX
peoOpa3oBaHuil BbIPAKEHUM, pElLICHUs] ypaBHEHUI, CUCTEM YpaBHEHHM, HEPABEHCTB U CUCTEM
HEPaBEHCTB; YMEHHUS MOJICJIMPOBaTh peajbHbIC CUTyallUd Ha sI3bIKE aiareOphl, MCCIIENOBaTh
IIOCTPOEHHBIE MOJIENIM C MCIOJb30BaHUEM ammapara ajreOpbl, UHTEPIPETUPOBATh MOTYyUEHHBIN
pe3yJIbTar:

BBITNIOJTHEHHE HECJIOXKHBIX MpeoOpa3oBaHUIl /I BBIYUCIICHUS 3HAUYEHUIN YMCIOBBIX BBIPAKEHUH,
COIEpXKAIIUX CTENEHU C HAaTypaJbHBIM I10KA3aTENEM, CTEINEHH C LENbIM OTPULIATEIBHBIM
IIOKa3aTelleM;

BBINIOJIHEHHE HECIOXKHBIX NPeoOpa3oBaHUN LEJNbIX, JPOOHO pALMOHANBHBIX BBIPAKEHUH U
BBIPQXEHHUI C KBaJIpaTHBIMU KOPHSMU; PacKpbIBaTh CKOOKH, IPUBOJUTH MOJOOHBIE CllaracMble,
UCTIOJIb30BaTh (POPMYIIBI COKPALIEHHOTO YMHOXKEHHUS;

pelieHue JMHEHHBIX M KBAaJAPAaTHBIX YpPAaBHEHWI W HEPAaBEHCTB, YPAaBHEHUH M HEPABEHCTB
CBOJIAIIMXCS K JIMHEWHBIM MJIM KBaJpaTHBIM, CUCTEM YpaBHEHHH M HEpaBEHCTB, M300pa)keHue
pelIeHn HEPaBEHCTB U X CUCTEM Ha YHUCIOBOM MPSIMON;

5) oBnajneHue cucTeMoil (DYHKIIMOHAJIBHBIX TMOHSTHUN, pa3BUTHE YMEHHUS HCIIOJIb30BaTh
(GyHKIIMOHAIbHO-TpaUUeCKUe MPEJICTABICHUS JJIsl PELIEHUS pPa3IMYHbIX MaTeMaTHYeCKUX
3a/1ad4, J1JI1 ONIMCAaHUs U aHAJIU3a PeaJbHbIX 3aBUCUMOCTEM:

OIpeIeTICHUE MOJ0KEHNS TOUYKH 10 €€ KOOpJAUHATaM, KOOPANHATBI TOYKH IO €€ MOJIOKEHUIO Ha
IIJIOCKOCTH;

HaxXOoXJIeHHue Mo rpaduky 3HaueHUN (YHKIUHU, 00JIaCTH OINpeAeseHUsl, MHOKECTBA 3HAYCHHH,
HyJlel (QyHKIMH, TPOMEKXYTKOB 3HAKOIOCTOSIHCTBA, MPOMEKYTKOB BO3pAacTaHUS M YObIBaHMA,
HauOO0JIBIIEr0 U HAMMEHbILIEr0 3HaYeHHs PYHKIINH;

NOCTpOCHHE TpaduKa TUHEHHON U KBaApaTUYHON (QYHKIUH;

ornepupoBaHWe Ha 0a30BOM YpOBHE TOHATHUSAMHU: IOCIEIOBATENbHOCTh, apudmeTnyeckas
IIPOrpPeECCHsl, TEOMETPUYECKas IPOTrPECCUS;

MCIIOJIb30BaHNE CBOWCTB JIMHEWHOM M KBaApaTWYHOW (QYHKIMI U MX rpadMKOB IpU PELICHUU
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB;

6) oBnageHHe NPOCTEHIIMMHU CIIOCOOAMHU TPEACTABICHUS M aHAIM3a CTATUCTUYECKHX
JTaHHBIX; (OopMHpOBaHHE NPEICTABICHUN O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B pEalbHOM
MHpE M O pa3IMyYHBIX CIOCO0aX MX M3YYEHHUS, O MPOCTEHIINX BEPOSATHOCTHBIX MOJEINAX;



pa3BUTHE YMEHUH H3BICKaTh HH(OpMAIHIO, MPEACTABICHHYI0 B TaOImUIlaxX, Ha guUarpammax,
rpadukax, OMUCHIBATh M aHAJIM3UPOBATH MACCUBBI YHCIOBBIX JAHHBIX C TTOMOIIBIO ITOIXOJISIIHX
CTATHCTUYECKUX  XapPaKTEPUCTUK, UCIOIb30BaTh TOHMMAaHWE BEPOSTHOCTHBIX CBOKHCTB
OKPYKAOIIMX SBJCHUH IPH MPUHATHN PEIICHHIA:

(dbopMUpOBaHKE TPEJCTABICHUS O CTATUCTHYCCKUX XaPAKTEPUCTUKAX, BEPOSTHOCTU CIy4aHHOTO
COOBITHSL;

pelIeHre MPOCTEHITNX KOMOMHATOPHBIX 3a/1a4;

orpeie/icHUe OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTHUK YHCIIOBBIX HAOOPOB;

OIICHUBAHHE Y BBIUYMCIICHUE BEPOSATHOCTH COOBITHS B MPOCTEUIITNX CITYJasiX;

HAJIMYUE TPEJCTABICHHUS O POJIM MPAKTHYECKU JTOCTOBEPHBIX M MAaJOBEPOSTHBIX COOBITHH, O
poJu 3aKOHa OOJIBIITUX YMCENl B MACCOBBIX SIBIICHUSX;

YMEHHE CpPaBHHMBATh OCHOBHBIC CTAaTHCTUYCCKUC XapaKTEPUCTHKH, IOJydYCHHBIC B IpOIECcce
peIeHUs TPUKIIATHON 3a/1a4H, U3YICHUS PEATLHOTO SIBICHHUS,

7) pa3BUTHE YMCHHUI MIPUMEHSATh H3y4CHHBIC IMOHATHUS, PE3YIbTaThl, METOJIbI I PEIICHUS
3a/1a4 MPAKTUYECKOr0 XapaKTepa W 3aJad M3 CMEXHBIX JIUCIUIUIMH C WCIOJIb30BAHUEM TIpU
HEOOXOIUMOCTH CIPABOYHBIX MATEPHAIIOB, KOMITBIOTEPA, MOJIh30BATHCS OLIEHKON M MPUKHUIKON
IIPH MPAKTUICCKUX pacueTax:
pacro3HaBaHKE BEPHBIX M HEBEPHBIX BHICKA3bIBAHMIA,

OIICHUBAHKE PE3YJHTATOB BRIYMCICHUH MPU PEIICHUU MPAKTUICCKUX 3a/1a4;

BBINOJIHCHUE CPABHEHUS YUCEIT B PEAIbHBIX CUTYaIUsX;

WCIIOJIb30BAHNE YHCIIOBBIX BBIPAKCHUW MPH PEIICHUH MPAKTUYCCKHUX 33]a4 U 33/1a4 U3 APYTUX
y4eOHBIX TIPEMETOB;

pelIeHre MTPAKTUYECKHX 3324 C MPUMEHEHUEM IPOCTEUIITNX CBOKUCTB (QUTYD;

BBITNIOJTHCHHE TIPOCTCHINNX MOCTPOSHUN M M3MEPEHHUI Ha MECTHOCTH, HEOOXOUMBIX B peaabHOU
JKA3HH.

Conep:xxanue yueOHOT0 npeamera
7 —9 kaaccebl

Auredpanyeckune BbIPaKeHHUs

BelpakeHuss ¢ NEpeMEHHbIMH. 3HA4YE€HMsI BBIPAKEHUH C IIEPEMEHHBIMHU. 3HA4YCHHE
BBIDAKEHHMSI C  IIEpEMEHHBIMU.  JlOMyCTMMBIE  3HAYEHHsI NEPEMEHHBIX.  T0XKIECTBO.
ToxnecTBeHHbIe TPeoOpa3oBaHus ANreOpandeckux BoIpaKeHUN. Jloka3aTeTbCTBO TOXKIECTB.

CreneHb C HaTypaJbHBIM IIOKa3aTreaeM U ee cBoicTBa. OpHowieHbl. OgHOUIEH
cragnaptHoro Buja. CreneHs ogHowieHa. MHorouieHsl. MHOroOWwIeH CTaHAAPTHOTO BHJA.
Crenenp MHorowieHa. CrokeHue, BBIUMTAHHE U YMHOXEHHE MHOTOWIEHOB. DOpMyIibl
COKpAIllCHHOTO YMHOXXEHUsS: KBagparT CyMMbl M KBaJpaT pa3sHOCTH [JBYX BBIPAXEHUH,
IIPOU3BEJICHNE PA3HOCTH U CYMMBI JIBYX BBIpaXEHUU. Pazmo)keHre MHOrouwieHa Ha MHOKHTEIIN.
Brinecenue o0miero MHOXHTENS 32 CKOOKH. MeToJ| rpynnupoBKU. Pa3HOCTh KBaJIpaToB ABYX
BbIpaxkeHnil. CyMMa U pa3HOCTb KyOOB JByX BbIpakeHud. KBanmpatubiii TpexuneH. Kopenn
KBaJZpaTHOro TpexuiaeHa. CBOMCTBAa KBaJpaTHOrO TpexwieHa. PasnoxeHHe KBaJIpaTHOTIO
TPEX4JIEHA HA MHOXXHUTEIIH.

Parnmonansubie BoipaxeHus. Llenbie BeipaskeHus. J[poOHble BbIpakeHHs. PannonanbHas
npo0b. OCHOBHOE CBOMCTBO parmoHaIbHOW ApoOu. CroKeHue, BBIYMTAHHE, YMHOXECHHE W
JieNieHNe  palMOHANbHBIX  JpoOeil. BosBeneHwe  panMoOHaIbHOW  JpoOM B CTENEHb.
ToxxaecTBeHHbIE TPEOOPa30BaHMsI PAllMOHATIBHBIX BhIpaykeHUI. CTeneHb ¢ LENbIM MoKa3aTeaeM
U €€ CBOMCTBA.

KBanparuble kopHu. Apudmernyeckuil KBagpaTHbII KOpeHb M €ro CBOMCTBa.
ToxnecTBeHHbIe TPeoOpa30BaHUs BRIPAXKEHHH, COJepKALIMX KBAaJpaTHbIE KOPHH.



YpaBHeHus

VpaBHenue ¢ ogHoM mnepemeHHOW. KopeHb ypaBHeHHs. PaBHOCWIIbHBIE YypaBHEHUS.
CBolicTBa ypaBHEHUH C OJHOU NIEPEMEHHOM. Y paBHEHUE KaK MaTeMaTH4ecKasi MOJIEJIb PeaIbHOM
CUTYaLVH.

Jluneitnoe ypaBHeHue. KBagpatHoe ypaBHeHue. @opmyna KOpHEW KBaJIpaTHOIO
ypaBHeHus. Teopema Buera. PauronanbHbie ypaBHEHHs. PellleHre palMOHAIbHBIX YpaBHEHUMH,
CBOJAIIMXCS K JIMHEWHBIM WIM KBaJpaTHbIM ypaBHEHUsM. PelieHue TEKCTOBBIX 3aaad C
MIOMOILBIO PALIMOHAJIBHBIX YPABHEHUHN.

VYpaBHeHUe ¢ AByMS C IepeMeHHbIMH. ['paduk ypaBHEHUS C JBYMs MEPEMEHHBIMH.
JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk.

Cucrembl ypaBHEHUH C JByMs NepeMeHHBIMHU. [ padudeckuii METOJ pEeIIeHUs] CHCTEMBI
YpaBHEHUN C JBYMs IEpEMEHHbIMU. PemieHue cucteM ypaBHEHHM METOAOM IOACTaHOBKU U
cnoxenus. CucreMa AByX ypaBHEHHH ¢ JByMsI IEPEMEHHBIMU KaK MOJIEIIb PEaJIbHOU CUTYaLlUU.

HepaBencrBa

YucnoBble HEpAaBEHCTBA U UX CBOMCTBA. CII0)KEHNE M YMHOKEHHUE YMCIIOBBIX HEPABEHCTB.
OueHuBaHue 3Ha4YeHMsI BblpakeHus. HepaBeHCTBO ¢ oJHOM mnepemeHHOW. PaBHOCUIbHBIE
HepaBeHCTBA. YuciaoBble NPOMEXYTKH. JIMHEHHBIE W KBaJpaTHbIE HEPABEHCTBA C OJHOMU
nepeMeHHOo#. CUCTeMbl HEPAaBEHCTB C OJJHOM MEPEMEHHOM.

Yuci10Bble MHOKECTBA

MHoxecTBO U ero 3ieMeHTsl. CriocoObl 3a1aHusl MHOKECTB. PaBHble MHOXecTBa. IlycToe
MHOecTBO. [TonmMHOkecTBO. Onepanuu HaJy MHOKecTBaMHU. MimocTpanyst OTHOLIEHUH MexXay
MHOJKECTBAMH € IOMOIIBIO JauarpamMMm Oisiepa. MHOXecTBa HATypajbHBIX, LENbIX,

m
palMOHANBHBIX YHCeNl. PaluoHalbHOE YHCIO Kak ApoOb BHIA - Tae meZ, neN, u xak

OeckoHeyHas nepuoanueckas necsiTuuHas apoOb. [IpencraBienne 06 MppaloHaILHOM YHUCIIE.
MHoecTBO JeiCcTBUTENBHBIX uuncen. llpencraBneHne MAEHCTBUTENBHOIO YHCIA B BHIE
0eCKOHEYHOW HeNepuoANUecKol necaTuyHoN Apodu. CpaBHEHUE NENCTBUTENbHBIX yncell. CBs3b
mexay mHoxkectBamu N, Z, Q, R.

Oyukuun. Yucnosbsie QyHKUHU

@OYHKIMOHANIbHBIE 3aBUCUMOCTH Mexay BenuuuHaMmu. [lonstne ¢yHkuuu. OyHKIMS Kak
MaTeMaTHuYecKasi MOJENIb pealbHOoro mporecca. O6nacTb omnpeneneHus M 00JacTh 3HAYEHUS
¢ysaknun. Crnoco6sl 3ananus Gynkuuu. I'papuk pynkuuu. [loctpoenue rpagukoB GyHKIUN €
noMomeio npeodpasoBanuil. Hymu ¢yaknum. ITpomexyTku 3HAKONMOCTOSIHCTBA (DYHKIIMH.
[TpomexyTkH Bo3pacTaHus U yObIBaHUS (QYHKITHH.

Jlunelinas QyHkus1, oOpaTHas MPONOPLUUOHAIBHOCTD, KBaJpaTUuHas (GyHKIUs, QyHKIHS

y=/x, UX cBOMCTBA U TpaduKH.

Yucii0BbIE N0CJIE10BATEIBHOCTH

ITousTHe YHCIIOBOM MOCIEeA0BAaTECILHOCTH. Koneunsre u OeCKOHEUHbIE
nocienoBarenbHocTd.  CrocoObl  3aJjaHMsg  TOCIEOBAaTENIbHOCTUH.  ApudMeTHdeckas U
reoMerpuueckue mporpeccur. CBoiicTBa 4WJ€HOB apU(METHUYECKOW U TIeOMETPHUYECKON
nporpeccuii. PopMynbl CyMMBbI N- TEPBBIX UYJICHOB apU(PMETUYECKOH M TeOMETPHUYECKOU
nporpeccuii. Cymma OECKOHEYHOW TEOMETPUYECKOW mporpeccu, y Kotopoi [g|< 1.
[IpencraBinenne OECKOHEYHOW MMEPUOIUYECKON NECATUYHON Apodu B BUAEC OOBIKHOBEHHOMN
Jpoowu.

JJ1eMeHThI NPUKJIATHOH MATEeMATHKH
Maremarnueckoe MoaenupoBaHue. IIpouneHTHble  pacdersl.  DopMysia  CIOKHBIX
nponeHToB. [IpuOnukeHHble BblYMCIEHUSA. AOCOIIOTHasE U OTHOCHUTENbHAs MOTPELIHOCTH.



OcHoBHBIE TMpaBWiIa KOMOMHATOPHKH. YacToTa ¥ BEPOSATHOCTh CIYYalHOTO COOBITHS.
Knaccuueckoe onpeznenenue BepositHocTu. HauansHbie cBeneHus o cratuctuke. Ilpencrasnenue
JAHHBIX B BUJE TaONMI[, KPYrOBBIX M CTOJOYATBIX auarpamm, rpaduxoB. CTaTUCTHYECKHE
XapaKTepUCTUKU COBOKYIHOCTH JAHHBIX: cpeAHee apupMeTHuyeckoe, MOJa, pa3Max, MeauaHa
BBIOOPKH.

Aure0pa B MCTOPHYE€CKOM Pa3BUTHH

3apoxxaeHue anreOpbl, KHUTa O BOCCTAHOBJIEHMHM WU MPOTUBOMNOCTaBIeHUM Myxammena
anp-Xope3mu. Vcropus (GopMuUpOBaHUS MaTeMaTH4ecKoro si3bika. Kak 3apomuiiace ujes
koopauHat. OTKpbITHE HppaluoHadbHOCTH. W3 wuctopuu 3apoxkaeHus (OpMyll penieHHs
ypaBHeHMi 3-i 1 4-ii creneneit. Mcropus passutus noustus Gpyakun. Kak 3apoannace Teopus
BeposiTHOcTer. Uncia ®ubonavun. 3anaqa JI. [Tuzanckoro (PuboHAU4YM) O KPOJIUKAX.

J.®. Marnunkuit. I1JI. YeGwpimes. H.M. Jlobauyeckuii. B.Sl. bynsxoBckmii. A.H.
Komamoropos. @. Buer. I1. ®epma. P. Jlekapt. H. Tapranes. [{. Kapgano. H. AGens. b. [Tackansb.
JI. IIuzanckuii. K. I"aycec.

7 KJjaacce

I'naBa 1. JInneiiHOe ypaBHeHMe C OIHOI epeMeHHOM

YpaBHeHue ¢ ongHoW mnepeMeHHOM. KopeHb ypaBHeHMs. PaBHOCHIIBHBIE ypaBHEHUS.
CBolicTBa ypaBHEHUH C OJJHOU NEpEMEHHON. Y paBHEHUE KaK MaTeMaTH4ecKasi MOJIENb pealbHOU
CUTYallUN.

JInneliHoe ypaBHeHue. PemieHne 3a1a4d ¢ TOMOIIBIO YPaBHEHHM.

I'naBa 2. llesble BbIpaKeHUs

BripaxkeHue C nepeMEHHBIMH. 3HAUEHUE BBIPAXKECHHs C IEpEeMEHHbIMU. JlomycTumele
3HaueHusi IMepeMeHHbIX. ToxnaecTBa. ToXKIecTBEHHbIE MPeoOpa3oBaHUs —alredOpanvyeckux
BbIpaXeHM. [loKa3aTenbCcTBO TOKAECTB.

CreneHb C HaTypaJbHbIM TIOKa3areneM U e€ cBoicTBa. OpHowieHbl. OgHOUIEH
cragmapTHoro Buzaa. CreneHp onHowieHa MHorouieHsl. MHOro4YjaeH CTaHAApTHOIO BHJA.
Crenenp MHorouwieHa. Cro)keHHe, BBUUTAHUE M YMHOXEHHE MHOTOWJIeHOB DOopMyIibl
COKpPAIIEHHOTO yMHOXEHMS: KBajpaT CYMMbl M KBaJpaT pPa3sHOCTU JIBYX BBIPAKEHUH,
IIPOU3BE/IEHNE PA3HOCTH CYMMBI JIBYX BbIpakeHUM. Pa3noxeHne MHOrousgeHa Ha MHOXHUTEIU.
Beinecenue oOrmiero MHOXHTENS 32 CKOOKH. MeToj rpynnupoBKU. PasHOCTh KBaJIpaToB OBYX
BbIpaxkeHHil. CyMM U pa3HOCTh KyOOB JABYX BBIPAKEHMIA.

I'naBa 3. ®ynkuuu

YucnoBsle QyHKINU.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH Mexay BenuunHaMu. [lonstne ¢pyHkuun. OyHKINS Kak
MaTeMaTHuYecKasi MOJENb peabHoro mporecca. O6iacTb ompeaeneHus U 00JacTb 3HAYECHUS
¢bynkun. CnocoOs! 3aaanus GpyHkuuu. I'paguk pyHKImu.

Jlunelinas pyHKIMS, €€ CBOMCTBA U TPaUKH.

I'naBa 4. CucreMbl JMHEHHBIX YPABHEHUH

VYpaBHeHHe C JAByMsI MEpeMEHHbIMH. ['paduk ypaBHEHHS C JBYMsl IE€PEMEHHBIMHU.
JluHeliHOE ypaBHEHUE C ABYMS IEPEMEHHBIMU U €r0 TpaduK.

CucreMbl ypaBHEHHH C JIByMSI NE€peMEHHBIMH. ['paduueckuil MeTOJ peuIeHUs] CHCTEMBbI
YpaBHEHUN C JIBYMs IIEpEMEHHBIMU. PemieHue cuUCTeM ypaBHEHHM METOAOM IIOACTAHOBKU U
cioxeHns. Cuctema AByX ypaBHEHHUH C IByMsI IEPEMEHHBIMU KaK MOJIENb PEaJIbHON CUTYalluH.



IToBTOpEeHHne U cucTeMaTH3aUsA Y4eOHOr0 MaTepraia

CreneHb C HaTypajgbHBIM IOKa3zaTeleM W €€ CBOWCTBA. Pasjo)keHwe MHOTo4JIeHa Ha
MHOXHTeNH. JInHeliHas QyHKus u e€ cBoiicTBa. JIuHeiiHOE ypaBHEHUE C OAHOM MEPEeMEHHOM.
Pemenne 3aay ¢ noMoupto ypaBHeHu. Pemenue 3a1a4 ¢ MOMOIIbIO CUCTEM YPABHEHUH.

8 kiace
IloBTOpEHUE

I'maa 1. PaunoHanbHbIe BbIPpasKeHUsI

Paumonansubie apo6u. OCHOBHOE CBOMCTBO palMOHAIbHOM Apoou. CloxeHue u
BBIUMTAHUE PALMOHAIBHBIX Op0o0eil ¢ OAMHAKOBBIMU 3HaMeHaTelIMU. CIIOKEHHE U BBIUUTAHUE
paloHaIbHBIX JApOo0CH ¢ pa3HBIMU 3HAMEHATENSIMU. YMHOKEHUE U JICJICHHE pPalMOHAIBHBIX
npobeil. Bo3BeneHue pamnvoHanbHOM JpoOM B CTENEHb. TOXAEeCTBEHHbIE NIPeoOpazoBaHUs
palroHaIbHBIX BeIpakeHUH. PaBHOCHIIbHBIE ypaBHEeHUs. Paninonanbabie ypaBHeHUs. CTENIEHU ¢
LEeNbIM  OTpUIIATEeIbHBIM  ToKa3aTesneM. (CBOHCTBAa CTENMEHH C LENbIM  IOKa3aTelieM.

_k

DyHKIUA Y= T ues rpaduk.

I'naBa 2. KBaapaTHble kopHH. [leiicTBUTeIbHBIE YHC/IA

OyHKIMA Yy = x> u eé rpaduk. KBagpaTtHsle KOpHH. ApH(pMETHUCCKHI KBaIpaTHBIA
KopeHb. MHoxecTBO U ero 3iemeHThl. I[logmHOXecTBo. Onepauuu HajJ MHOXKECTBAMHU.
Yucnossle MHOecTBa. (CBoHCTBa apuMETHUECKOTO KBaJIpaTHOrO KOpHsS. ToxaecTBEHHBIE
npeoOpa3oBaHus  BBIPAXKEHWM, colepKalux  apu(METUUYEeCKHMEe  KBaJpaTHblE  KOPHHU.

—
®Oynkuus Y = VE yu eé rpadux.

I'naBa 3. KBaapaTHble ypaBHeHHS

KBagparHele ypaBHeHMs. PenieHue HEMONHBIX KBAApPAaTHBIX YypaBHeHUH. Dopmyna
KOpHEW KBajapaTHOro ypaBHeHus. Teopema Buera. Ksagparsbeiii tTpéxuneH. Pemenune
YPAaBHEHUH, CBOJALIMXCS K KBaApPAaTHBIM YpaBHEHUsAM. PallMOHAIBHBIE YypaBHEHHUS Kak
MaTE€MaTU4YeCKUE MOJEIN PEAIbHBIX CUTYalUN.

IToBTOpEeHHne N cucTeMaTH3anus y4eOHOro MaTeprasa

[IpeoOpazoBanne  uyucCiOBbIX  BblpakeHuUd.  [IpeoOpasoBanue  anreOpanueckux
BelpakeHUil. PemeHne anreOpandyeckux ypaBHEHHH U cucTeM ypaBHeHHH. ['paduku
aNeMeHTapHbIX (yHKIMA. PemeHue 3amad ¢ moMomiplo ypaBHeHUW. Pemienune 3amau Ha
nporeHTsl. [IpeoOpazoBaHne MppalMOHANBHBIX BbIpakeHUH. PelieHne HepaBEeHCTB M CHCTEM
HEPaBEHCTB.

9 kJaace
IloBTOpPEHME

I'naBa 1. HepaBencTBa

UucnoBble HepaBeHCTBA. OCHOBHBIE CBOWCTBA YMCIOBBIX HEpaBeHCTB. CloXeHHE U
YMHOKE€HHE YHCIIOBBIX HEpaBeHCTB. OllCHMBAHUE 3HAUY€HUS BbIpakeHHs. HepaBeHCTBa ¢ 0HOM
MEpEMEHHOM. PellleHne TMHEeNHbIX HEPABEHCTB C OJTHOW MEpPEMEHHON. UUCIOBBIE TPOMEKYTKH.
CucTembl TMHEHHBIX HEPABEHCTB C OJHOW ITEPEMEHHOMN.

I'nasa 2. KBagpaTnunas gyHkums
[ToBTOopenue u pacumpenue cBeaeHuidl o ¢ynkuuu. CpoiictBa ¢yHkuuu. IlocTpoenue
rpapuka ¢ynkuuu Y=Kf (X). IToctpoenue rpaduko dyukuuu y=f (x) + b u y= f (x+a).



KBangparnunas gynkuus, ee rpaguk u cBoiictBa. Pemienne kBaapaTHbIX HepaBEeHCTB. CHCTEMBI
YPaBHEHHUH C IBYMS IIEPEMEHHBIMH.

I'naBa 3. JjieMeHTHI NPUKJIATHON MATEMATUKH

Maremaruueckoe MmoaenupoBanue. [IporenTHeie pacuersl. AOCOMIOTHAS U OTHOCUTEIbHAS
norpemtHocTd. OCHOBHBIE TpaBujia KOMOMHATOpUKH. YacToTa U BEpPOSITHOCTH CIIYy4ailiHOTO
cobbiTus1. Kiaccuueckoe onpeneneHue BepostHocTeld. HayanbHbie cBeIEHNs O CTATUCTHUKE.

I'naBa 4. UncsioBble NOC/A€10BATEIbHOCTH

Yucnoble mocaenoBaTebHOCTH. ApudMerndeckas nporpeccus. CyMMa n nepBbIX YICHOB
apudmernueckoil mporpeccuu. ['eomerpuueckas mnporpeccus. CymMma n TMEpBBIX UICHOB
reomeTpuueckor mporpeccuu. Cymma 0€CKOHEYHON T€OMETPHUYECKON MPOTrpeccru, y KOTOPOM
MOJ1yJIb 3HAMEHATEISI MEHBIIIE.

IToBTOpEeHue U cucTeMaTH3anus y4eOHOro MaTepuasa

Yucnossle U areOpandeckre BbIpakeHUs. Y paBHEHUs (JIMHEWHbIe, KBaJpaTHbIe, IpOOHO-
panuoHanbHble). Cucrema ypaBHeHuid. HepaBeHcTBa (JMHeENHblE, KBaapaTHbIE, JIpPOOHO-
paunoHanbHble). CucTeMa HepaBeHCTB. PelieHue 3ajau Ha COCTaBI€HUE YPaBHEHUI.

TemaTnueckoe NJIAaHUPOBaAHUE C YKa3aHUEM KOJIU1YeCTBA YaCo0B,
OTBOJMMBIX HA OCBOEHHE KaXKI0il TeMbl

7 kaacc (105 gacoB)

Ne n/m Conepxanue KoJsimyecTBo 4yacoB

1 JluneiiHOe ypaBHEHHE C OJIHOI EpEMEHHON 15

2 [1enble BeIpaXKEHHUS 49

3 DYHKIMH 12

4 CucreMbl TUHENHBIX YPaBHEHUN ¢ ABYMS 20
NIepEMEHHBIMH

5 [ToBTOpeHue u cucremaTrusanus y4eOHOro 9
Marepuaia

HUTOI'O: 105

8 kaace (105 gacos)

Ne n/m Conep:xanue KoanyecTBo yacoB
1 [ToBTOpEHHE 3
2 PanmonanbHble BEIpaKEHUS 43
3 KBazpaTtHble KOpHU. J[eCTBUTENBHBIE YNCIIA 23
4 KBanpatHble ypaBHEHUS 26
5 [ToBTOpeHMe u cucremaTu3anus y4eOHOro 10
Marepuasa
UTOrO: 105
9 kiacce (102 gaca)
Ne n/m Coaepxanue KosmnuecTBo yacoB
1 [ToBTOpEHHE 4
2 Hepasencrpa 20
3 KBanpatnunas QyHKIus 33




4 DJIEMEHTHI IPUKJIATHON MaTEMaTUKH 23
5 YucnoBbIe IOCIEA0BATEILHOCTH 16
6 [ToBTOpEHME M cUcTeMaTH3alUs Y4eOHOTO 6
MaTepuaia
HUTOIOO: 102
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