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1. IJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

JIuunocmmnute pesynomamol:

1) BocmuTaHuE POCCUICKOM TpakIaHCKON HIAEHTUYHOCTU: NMATPUOTU3M, YBAXKEHHE K
OteuecTBY, NMPOLUIOE U HACTOSIIEE MHOrOHAIMOHAJILHOrO Hapoaa Poccuu; ocozHaHue cBoei
THUYECKON NPUHAJUIEKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIBTYpbl CBOETO Hapo/a, CBOETo Kpas,
OCHOB KYyJBbTYPHOTO Hacjenusi HapoloB Poccuu u yenoBeuecTBa; yCBOEHUE T'YMAHUCTHUECKUX,
JEMOKPAaTUYECKUX M TPATULUOHHBIX LIEHHOCTEH MHOTOHAIIMOHAIBHOI'O POCCUHCKOIO O0IIECTBa;
BOCIIUTaHHE YyBCTBA OTBETCTBEHHOCTH U AoJra nepeq PoauHoi;

2) opMupoBaHHE OTBETCTBEHHOTO OTHOMICHHS K YYCHHIO, TOTOBHOCTH U CHOCOOHOCTH
0o0yyaroIuxcsi K CaMOpPa3BUTUIO U CaMOOOpPa30BaHMIO Ha OCHOBE MOTHUBAIMM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHHIO JalbHEHINEH WHAMBHIYATbHON TPAaeKTOPUU
oOpa3oBaHus Ha Oa3e OPUEHTHUPOBKU B MUpe npodeccuii 1 nmpodeccuoHaIbHBIX NPEANOYTEeHHH,
C yY4eTOM YCTOMYMBBIX IO3HABATEJIbHBIX HMHTEPECOB, a TaKKE€ Ha OCHOBE (POPMHUpPOBaHUS
YBaKUTEJIBHOTO OTHOILEHUS K TPYAY, Pa3BUTH OMbITa YUaCTHUs B COLUAIBHO 3HAYUMOM TPYIIE;

3) dopmupoBaHHE IEITOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKM M OOLIECTBEHHOW MPAKTUKM, YYHUTHIBAIOIIETO COLHMAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOI0 MUPA;

4) ¢opmMHpoBaHUE OCO3HAHHOI'O, YBKUTEIBHOTO M JOOPOKENATEIILHOTO OTHOLICHUS K
JIpYroMy 4YelOBEKYy, €ro MHEHMIO, MHUPOBO33PEHUIO, KYIbTYpE, S3bIKY, BEpEe, TPakJIaHCKOH
MO3MIINHU, K UCTOPUH, KYJIBTYpe, PEIUTUH, TPAJULMIM, s3bIKaM, [IEHHOCTAM HapojoB Poccun u
HapoJ0B MHpA; TOTOBHOCTH M CHOCOOHOCTH BECTH AHAJIOT C JPYTUMH JIIOJAbMHM U JOCTUTATh B
HEM B3aMMOIIOHUMAHUS;

5) ocBO€HHME COLMATIBHBIX HOPM, IIPAaBUJI MOBEJACHUS, posied U pOpM COLMATBHON KU3HU
B TpyNNax M COOOILIECTBAaX, BKJIOYas B3POCIbIE M COLMAJbHBbIE COOOIIECTBA; YydacTue B
IIKOJIbHOM CaMOYIIPAaBJIEHUH U OOILECTBEHHOM U3HU B Ipesiesax BO3PACTHBIX KOMIETEHIIUN C
Y4ETOM PErHOHaNbHBIX, STHOKYJIbTYPHBIX, COLIUAIBHBIX U 9KOHOMUYECKHX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJILHOTO CO3HAHMSI M KOMIETEHTHOCTH B PEILIEHUU MOPAJIbHBIX IPobiieM
Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (pOopMHUpOBaHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOT'O
MOBE/IEHNS, 0CO3HAaHHOTO U OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM IOCTYIIKAM;

7) hopMupoBaHHEe KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOLIEHHU M COTPYIHHYECTBE
CO CBEpCTHUKAaMH, JAETbMM CTaplIero M MIAJALIEro BO3pacTa, B3pOCIBIMU B IIpoliecce
00pa3oBaTeNbHOI, OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-HUCCIIeI0BaTeIbCKOM, TBOPUECKOM U IPYrHX
BUJIOB JIEATENBHOCTH;

8) hopmupoBaHMEe IIEHHOCTH 37J0POBOTO U 0€301acHOTO 00pa3a KW3HHU; YCBOCHHE MPABHII
UH/IMBUYAIbHOTO U KOJUIEKTMBHOTO O€30MacHOr0 IMOBEJIEHHs B YPE3BBIYAWHBIX CUTYaIUsX,
YTPOXKAIOLIUX KU3HU U 370POBbIO JIIO/IeH, MPaBUJI MIOBEJCHHS Ha TPAHCIIOPTE U Ha JIOPOTax;



9) dhbopmMupoBaHHE OCHOB PKOJIOTHYECKOW KYJIBTYpPhl COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO DKOJIOTMUECKOTO MBIIUIEHUS, PAa3BUTHUE OIbITA HSKOJIOIMYECKH OpPHUEHTUPOBAHHOU
pedIIeKCUBHO-OIICHOYHON U MPAKTUYECKOM NESTENbHOCTH B )KU3HEHHBIX CUTYaIUsX;

10) oco3HaHWe 3HAYECHHUsI CEMbU B JKM3HU 4YEJIOBEKa M OOILIECTBA, MPUHATHE IIEHHOCTH
CEeMEIHOM KHU3HU, YBAXKHUTEIbHOE U 3a00TIMBOE OTHOILIECHUE K YJIEHAM CBOEH CEMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHHUS 4YEpPE3 OCBOCHUE XYJ0’KECTBEHHOI'O HACIEIMS
HapoaoB Poccuu u Mupa, TBOPUECKOM IEATEIBHOCTH 3CTETUYECKOIO XapaKTepa.

Memanpeomemmnuie pe3yibmamaot

1) yMmeHHe CaMOCTOATENBHO ONPEACTATh LEMU CBOEro OOydeHHs, CTaBUTb U
(bopmynupoBaTh JUIsl ce0sl HOBBIE 3a/la4M B yyeOe M MO03HABATENbHOM JesITeIbHOCTH, Pa3BUBATh
MOTHUBBI U1 MIHTEPECHI CBOECH II03HABATEIBLHOM ACATEIBHOCTH;

2) yMEHHE CaMOCTOSITEJbHO IUIAHUPOBaTh IIYTH JOCTM)KEHHUS Iielieil, B TOM 4ucie
JIbTEpPHATHUBHBIC, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (heKTUBHBIE CIOCOOBI pelIeHus] y4eOHbIX U
IIO3HABATEJIbHBIX 33/]a4;

3) yMEeHHE COOTHOCHUTH CBOM JEWUCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISAThH
KOHTPOJIb CBOEH JEATEIbHOCTH B NPOLIECCe JOCTUKEHUS pe3yibTaTa, ONpPEeAesTb CIIOCOObI
JEeHCTBUI B paMKax MPeJIOKEHHbBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCS CUTyallueH;

4) yMeHue OLEHUBATh MPABUIBHOCTh BBINOJIHEHUS Y4eOHOH 3anauu, COOCTBEHHbBIE
BO3MO>XHOCTH €€ PEILEHUS;

5) BlazeHWe OCHOBAaMHU CaMOKOHTpPOJS, CaMOOLIEHKHM, MpPHUHITHUS pEIIEHUH U
OCYILIECTBIICHHS] OCO3HAaHHOTO BbIOOpa B yueOHOM U [M03HABATEIbHON 1€ TeIbHOCTH;

6) yMeHue OIpeaensTh MOHATUSA, CO3/aBaTh OOOOLIEHMS, YCTaHABIMBATh aHAJIOTUH,
KJaccu(puIupoBaTh, CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUHU Ul KiIacCUPUKAIIH,
YCTaHABIMBAaTh IPUYUHHO-CIIEICTBEHHBIE CBS3M, CTPOMTb JIOTHYECKOE PpaCCyKICHUE,
YMO3aK/II04eHNEe (MHIYKTUBHOE, JEAYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BbIBOJIBL;

7) yMeHue co3/aBaTh, IPUMEHITh U MPEOOpPa3OBbIBaTh 3HAKU M CHMBOJIbI, MOJEIHU U
CXEMBI JIJIsl pelIeHHs Y4eOHbIX U IIO3HaBaTeIbHBIX 3a7a4;

8) cMBICIIOBOE UTEHUE;

9) ymeHue opraHuM30BBIBaTH Yy4€OHOE COTPYAHHUYECTBO W COBMECTHYIO JESATEIBHOCTH C
yYUTENEeM U CBEPCTHUKAMU; paboTaTh MHAMBHYyaIbHO U B TPYIIIE; HAXOAUTh OOIIIee peleHne u
paspemars KOH(IMKTHI Ha OCHOBE COTJIACOBAaHUs MO3UIUI U YUeTa HHTEPECOB; (POPMYIUPOBATh,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHUE;

10) ymeHue OCO3HAaHHO MCIOJb30BaTh PEUEBHIE CPEACTBA B COOTBETCTBUHU C 3ajaydeit
KOMMYHHKAIIMM /ISl BBIPQXKEHUS CBOMX YYBCTB, MbICIEH M MOTpeOHOCTEH; MIaHUPOBAaHUS U
peryJsiluA CBOEH IEATEIbHOCTH; BIIAJEHUE YCTHOM M NHCBMEHHOW PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOM PEYbIO;

11) <¢dopmupoBanre | pa3BUTHE KOMIETEHTHOCTH B 00JACTH HCIOJb30BaHUS
MH(POPMALlMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee - MKT komnereHuuu); pa3sBuTHE
MOTHUBAllUM K OBJIQJICHUIO KYJbTYpOM AaKTHUBHOTO TIOJb30BaHMUS CIIOBapsSIMU U JPYTHUMH
MOMCKOBBIMU CUCTEMAMH;

12) dopMupoBaHue U pa3BUTHE HKOJIOTUYECKOTO MBILIUICHUS, YMEHHE NPUMEHSTH €ro B
MIO3HABATENIbHOM, ~KOMMYHUKAaTHBHOW, COLMAIBHOW MpakTHKE U  HpodecCHOHATbHOM
OpHUEHTAIIIH.

Ilpeomemmnoie pesyromamul:

1) oBnasieHue CUMBOJIBHBIM SI3BIKOM ajireOphl, IPUEMaMU BBIMOJIHEHUS TOXKIECTBEHHBIX
npeoOpa3oBaHuil BBIpAXKEHHM, pellleHus] ypaBHEHUH, CUCTEM YpaBHEHHI, HEPABEHCTB U CUCTEM
HEpaBEHCTB; YMEHHUS MOJICIIMPOBAaTh pEajbHbIC CUTyallud Ha SI3bIKE aiareOphl, HCCIIE0BATh
MIOCTPOEHHBIE MOJIENIM C UCIOJB30BaHUEM ammapaTa ajareOpbl, HHTEPIPETUPOBATh MOTYyYEHHBIN
pe3ynbTar:



BBIIIOJIHEHUE HECIOXKHBIX NpPeoO0pa3oBaHUM ISl BBIYMCICHHUS 3HAUYEHUH YHCIOBBIX
BBIPQXECHUM, COJIEp)KallMX CTEHNEHH C HaTypaJbHbIM II0Ka3aTeleM, CTEIEHH C ILEJIbIM
OTPHULATEIIBHBIM [10Ka3aTeleM;

BBINOJIHEHUE HECJIOXHBIX MPeoOpa3oBaHUi IEINbIX, APOOHO PAallMOHATIBHBIX BBIPAKECHUIN
U BBIPQXEHUH C KBaJIpaTHbIMU KOPHSIMM; pacKpbIBaTb CKOOKH, HPHUBOAUTH IOJ00HBIE
cliaraeMsble, MCI0JIb30BaTh (POPMYIIbI COKPAIIEHHOTO YMHOXKEHUS;

pellIeHNE JIMHENHBIX U KBAaJPAaTHBIX YPABHCHUM U HEPABEHCTB, YPABHEHUN U HEPABEHCTB
CBOJAILUXCS K JIMHEHHBIM WJIM KBaJPAaTHBIM, CUCTEM YpaBHEHUN U HEPABEHCTB, U300pakeHUE
pelIeHU HEPAaBEHCTB U UX CUCTEM Ha YMCIOBOUM MPSIMOM;

2) oBnazieHue CUCTEMON (YHKIMOHAJIBHBIX MOHATUH, Pa3BUTHE YMEHHUS HCIIOJIBb30BaTh
(GyHKLIMOHAIBHO-TpaUUECKHE MPEICTABICHUS Ul PELICHHs] pa3IMYHbIX MaTeMaTHYEeCKUX
3a/1a4, JJI1 ONIMCAaHUs U aHAJIU3a pealbHbIX 3aBUCUMOCTEM:

ONIpEICIICHUE TIOJOXKEHHUsI TOYKM [0 €€ KOOpAMHATaM, KOOpAUHAThl TOYKU IO €€
IIOJIOXKEHUIO HA INIOCKOCTH;

HaxoXJeHHe Mo rpaduky 3Ha4eHUH (QyHKOUM, OOJACTH OIpelesIeHUs, MHOXECTBa
3HAYCHUU, HylIeW (PYHKIUHU, TPOMEKYTKOB 3HAKOIOCTOSHCTBA, IMPOMEKYTKOB BO3PACTaHUS U
yObIBaHUs, HAUOOJIBILET0 U HAMMEHBIIETO 3HAYEeHUs! PYHKLUY;

nocTpoeHue rpaduKa JHHEHHON U KBapaTHIHOU (PYHKIINH;

olepupoBaHue Ha 0a30BOM ypOBHE MOHATHAMM: MOCIEI0BATENBHOCTD, apupMeTHYECKas
IIPOrPECCHs], TEOMETPUIECKAs IPOTrPECCUS;

UCIOJIb30BAHNE CBOMCTB JIMHEHHON M KBaJpaTMUHOW (YHKIMH M UX TrpaduKoOB IpU
peIIeHNH 3a/1a9 U3 APYTUX yIeOHBIX MPEIMETOB;

3) oBnajzeHue MPOCTEHIIMMU CHOCOOaMM IPEJICTABICHHUS W aHaIM3a CTaTUCTUYECKHUX
JAHHBIX; (OpPMUPOBaHUE TPEACTABICHUH O CTATUCTHYECKHX 3aKOHOMEPHOCTSX B pPEalIbHOM
MHUpPE M O pa3IMyYHBIX CIOCO0AaX MX M3Y4YEHHs, O NPOCTEHIIMX BEPOSATHOCTHBIX MOJEIX;
pa3sBUTHE YMEHHMH HU3BIeKaTb MH(POPMALMIO, MPEICTABICHHYI B TaOiMIAX, Ha JUarpaMmax,
rpaduKax, ONMCHIBATh M aHAJM3UPOBATh MACCUBBI YUCIIOBBIX JaHHBIX C TIOMOIIBIO MTOIXOISIINX
CTaTUCTUYECKUX  XApPAKTEPUCTUK, HCIOJIb30BaTh IIOHMMAHHUE BEPOATHOCTHBIX CBOMWCTB
OKPY’KaIOIIMX SBJIICHUN NTPU NPUHATUU PEILICHUN:

¢dbopMHpoBaHHE MPEACTABICHUS O CTATUCTHUECKUX XapaKTePUCTHKAX, BEPOSTHOCTH
CITy4altHOTO COOBITHS;

peleHre NpoCTeHINX KOMOMHATOPHBIX 3a]a4;

OTpe/ieNIeHNEe OCHOBHBIX CTATUCTUUECKUX XapaKTEPUCTUK YMCIOBBIX HAOOPOB;

OLIEHUBAHME U BBIYMCIICHNE BEPOSITHOCTU COOBITHS B IPOCTEHUIINX CIydasiX;

HaJu4ue IPEACTABICHUS O POJM IPAKTHYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHH, O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSX;

YMEHUE CpaBHMBAaTb OCHOBHBIE CTaTUCTUYECKHE XapaKTEPUCTHKH, IIOJIYYEHHBIE B
IIPOLIECCE PEIICHUS TPUKIAIHON 3a/1a4i, U3yUEHMsI PEAJIbHOTO SIBJICHMUS;

4) pa3BUTHE YMEHMH MNPUMEHATh H3yUEHHBIE IOHATHUS, PE3YyNbTaThl, METOMAbI JJIs
pelIeHus 3a/1a4 MPAKTHYECKOr0 XapaKkTepa U 3a/1ad U3 CMEKHBIX JUCLUILIMH C UCIIOJIB30BAHUEM
IpyU HEOOXOJMMOCTH CIHPABOYHBIX MAaTEpPHaOB, KOMIIBIOTEpA, I10JIb30BAThCS OIEHKOM U
IMPUKUAKON ITPU MPAKTUYECKUX pacueTax:

pacrno3HaBaHHe BEPHBIX U HEBEPHBIX BbICKa3bIBaHMIA;

OLICHMBAHME PE3YJIbTATOB BHIYUCICHU NPU PELICHUH NTPAKTUYECKUX 33/]1a4;

BBITIOJTHEHUE CPABHEHUS YHCEN B PEAJIbHBIX CUTYALIMSIX;

HCII0JIb30BAaHNE UYUCIIOBBIX BBIPAXKEHUU IPU PEIICHUU NMPAKTUYECKUX 3a7ad U 3a7ad W3
JIPYTUX y4EOHBIX MPEIMETOB;

peleHre NPaKTUYeCKHX 3a/1a4 ¢ IPUMEHEHHUEM MPOCTEHIINX CBOMCTB QUryp;

BBITIOJTHEHUE MPOCTEUIINX MOCTPOSHUN M M3MEpPEeHUH Ha MECTHOCTH, HEOOXOJUMBIX B
peanbHON KU3HU.



2. COAEP)KAHUE YYEBHOI'O IPEIMETA

Auredpanyeckue BbIpasKeHUs

BeipakeHue ¢ mepeMeHHbIMHM. 3HAUYE€HHE BBIPAXKEHUS C INEPEMEHHBIMU. JlomycTuMble
3HaYeHHUs TMepeMeHHbIX. ToxnaecTBo. ToxkIecTBEeHHbIE MNpPeoOpa3oBaHU —alredpanuecKux
BbIpakeHM. Jloka3aTenbcTBO TOXKAECTB. CTENEHb ¢ HATYPAJIbHBIM IIOKA3aTeleM U €€ CBOMCTBA.
Opnownenbl. OgHoOwIeH cTaHgapTHoro Bujaa. CreneHb oAgHOWIEHA. MHorowieHsl. MHOrowieH
cranaapTHoro Buja. CreneHb MHorowieHa. CloKeHHe, BBIMUTAaHUE U YMHOKEHUE MHOTOYICHOB.
DopMyIbl COKPAIIEHHOIO YMHOKEHUS: KBaJpaT CYMMBI U KBaJpaT Pa3HOCTH JBYX BBIPAKCHMIA,
IIPOU3BENICHUE PA3HOCTH U CYMMBI JIBYX BBIpaK€HUH. Pa3iiokeHne MHOrowieHa Ha MHOXKHUTEIIN.
Brinecenue o0miero MHOXHTENS 32 CKOOKHM. MeToJ| rpynnupoBKH. Pa3HOCTh KBaJIpaToB ABYX
BeIpakeHnii. CymMMa W pa3HOCTh KyOOB JBYX BbIpakeHui. KBampaTHwii TpéxwieH. Kopenb
KBazpaTHOro TpéxuneHa. CBoMCTBa KBaJpaTHOro TpEéXwieHa. Pa3noxeHue KBaapaTHOrO
TpEXUJeHa Ha MHOXUTeNH. PaunoHanbHble BbIpakeHus. Llenble BelpakeHus. J[poOHble
BeIpakeHUs. PammonansHast n1poO6b. OCHOBHOE CBOWMCTBO palMoOHANbHOW Jpodu. CroxkeHwue,
BBIUYMTAHUE, YMHOKEHHE U JeJICHUE pallMoHaIbHBIX Apo0eil. Bo3Benenue pannoHanbHOR apodu
B CTENEHb. T0KIECTBEHHbIE IPEOOpPa30BaHUsl PALMOHAIBHBIX BbIpakeHUN. CTeneHb C LEIbIM
nokasaresueM u e€ cBoiicTBa. KBagpaTHble KOpHU. ApU(pMETHUECKUNA KBaJAPaTHBIM KOPEHb U €ro
cBoiicTBa. ToKeCTBEHHbIE IIPE0OPA30BAaHUS BBIPAKEHUM, COIEPIKALIUX KBaIpaTHbIE KOPHHU.

YpaBHenust

VYpaBHeHne ¢ onHOM mnepeMeHHOM. KopeHb ypaBHeHus. PaBHOCWIIBHBIE YpaBHEHWS.
CBolicTBa ypaBHEHUH C OJHOW IIEPEMEHHOM. Y paBHEHUE KaK MaTeMaTH4eCKasi MOZEIIb PEAIbHOM
cutyauuu. JInHeliHoe ypaBHeHue. KBagpatHoe ypaBHeHue. Dopmyiia KOpHEHW KBaApaTHOIO
ypaBHeHus. Teopema Buera. Panyvonanbuble ypaBHeHuUs. PelleHne panMoHalbHBIX YpPaBHEHUH,
CBOJALIMXCS K JIMHEHMHBIM WM K KBaJpPAaTHBIM YpaBHEHHsAM. PellleHHe TEKCTOBBIX 3a1ad ¢
IOMOILBIO PAllMOHAIBHBIX YpaBHEHUH. YpaBHEHUE ¢ IByMsI IepeMeHHbIMU. ['paduk ypaBHeHUs
C IBYMsI IepeMeHHbIMU. JInHEelHOe ypaBHEHHUE C JBYMsI IEPEMEHHBIMU U ero rpaguk. Cuctemsl
YpaBHEHMH € JABYMsS NEepeMEeHHbIMU. I'paduueckuil MeTo] pelleHus CUCTEMbl YpaBHEHMH C
JIBYMsI TIEpEMEHHBIMH. PerieHue cucTeM YpaBHEHHMH METOJOM IIOJCTAaHOBKM M CIIOKECHMS.
CucremMa 1ByX ypaBHEHMH ¢ ABYyMs IEPEMEHHBIMU KaK MOJEIIb PEAIbHOM CUTYaLINH.

HepaBencrBa

YucnoBsle HEPABEHCTBA U UX CBOMCTBA. C0XKEHNE U YMHOKEHHUE YUCIIOBBIX HEPABEHCTB.
OuenuBanue 3Ha4yeHMsI BblpakeHus. HepaBeHCTBO ¢ oJHOW mnepemeHHOW. PaBHOCWIIbHBIE
HepaBeHCTBA. YuciaoBble NPOMEXYTKH. JIMHEHHBIE W KBaJpaTHbIE HEPABEHCTBA C OJHOMN
nepeMeHHOo#. CUCTeMbl HEpAaBEHCTB C OJJHOW MEPEMEHHOM.

Yuci10Bble MHOXKECTBA

MHoxecTBO U ero aieMeHThl. CriocoObl 3a1anusi MHOXKECTB. PaBHbie MHOKecTBa. [TycToe
MHOecTBO. IlomMmHOXkecTBO. Omepanuu HaJx MHOXecTBamH. MiumrocTpanusi COOTHOIIEHUN
MEXJly MHOXECTBaMH C IOMOUIbI0 AuarpamMMm Oiliepa. MHoOXecTBa HaTypajbHBIX, LEJBIX,

m
panroHaIBHBIX YHceNl. PanmoHampHOE YMciio Kak JpoOb Buaa —, rae me Z, N € N, u Kak
n

OeckoHeuHas TepuoauuecKas aecsaTuuHas ApoOb. IlpeacraBienune o6 MppalvoOHAIBLHOM YHCIE.
MHOXeCTBO JE€HCTBUTENBHBIX YHncen. [IpencraBineHne AEHMCTBUTENBHOTO YHCIA B BHJE
0ECKOHEUHOW HeMepHONUECKON AecATHUHOM qpodu. CpaBHEHHE JecTBUTENbHBIX yncel. CBs3b
mexy maOxkectBamu N, Z, Q, R.

DOyHKIUH

Yucnosvie pynrxyuu

@DyHKIIMOHANbHBIE 3aBUCUMOCTH MeX 1y BennuruHaMu. [lonsatue ¢pynkunn. OyHKIUS Kak
MaTemMaThyeckas MOJeNb peaibHoro mpouecca. OOnacTh ompeneneHus W o0nacTb 3HAYEHUS
¢ynkuuu. CrnocoOsl 3amanust Gynkiun. ['paduk pynxnuu. [locrpoenue rpadpukoB GyHKIUN C
nomouibio npeodbpazoBanuit puryp. Hynu pynkuuu. IlpomexxyTky 3HaKOMOCTOSHCTBA (PYHKIIMH.
[IpomexxyTkn Bo3pacTaHusi W yObIBaHMs ¢yHKuuu. JluneitHas QyHkuus, oOparHas

IPOMOPLMOHAIBHOCTD, KBaJipaTUuHas GyHKIUS, QyHKIUS Y = Jx , UX CBOMCTBa U TpaduKH.



Yucnosvle nocnedosamenvHocmu

Ilonstue YHCIIOBOU IIOCJIEZIOBATEIbHOCTH. Koneunsie u OecKOHEeYHbIe
nocneaoBarenbHOCTH.  CrocoObl  3aaHusi  MOCIEAOBaTeNbHOCTH. Apudmernyeckas U
reomerpuueckass mnporpeccur. CBoicTBa UJICHOB apuU(METHYECKOW M TI'€OMETPHYECKOi
nporpeccuii. @opmysasl 00mero wieHa apuhMETHUYECKOW W TEOMETPUYECKON IMPOTPECcCHid.
@opMyIibl CyMMBI N MEPBBIX WIEHOB apu(PMETHUECKON U reoMeTprudeckoil nmporpeccuif. Cymma
OCCKOHEYHOM T'eOMETpUYECKON mporpeccun, y koropoi || < 1. IIpencraBnenune 6ecKOHEUHOU
NEPUOINIECKOM TECITUYHOM IpoOH B BUAEC OOBIKHOBEHHOH JPOOH.

DJJieMeHTbI NPUKJIATHOH MATEeMATHKHI

Maremarnueckoe Mogaenuposanue. IIpoueHtHsie pacy€rsl. Dopmyna  CIOXKHBIX
npoueHToB. [lpubnuxEénnble BbluuciaeHHUs. AOCONIOTHAsE M OTHOCHUTEIbHAs MOTPEIIHOCTH.
OcHOBHBIE TpaBWia KOMOWHATOpUKH. YacToTa W BEPOATHOCTh CIIY4allHOTO COOBITHAL.
Kiaccnueckoe onpenenenue BeposiTHocTH. HauanbHble cBeieHns o ctatuctuke. [IpencraBnenue
JAHHBIX B BUAE TaONWI, KPYrOBBIX M CTOJNOYATHIX aAuarpamm, rpaduxoB. CraTUCTHYECKHE
XapaKTepUCTUKU COBOKYITHOCTH JJAHHBIX: CPEHEE 3HAYEHHUE, MO/Ia, pa3MaxX, MeJaHa BEIOOPKHU.

Auaredpa B HCTOPHYECKOM Pa3BUTHH

3apokaeHne anreOpbl, KHUTa O BOCCTaHOBJICHMHM U MPOTHUBONOCTaBICHMH Myxammena
anp-Xope3mu. Vcropuss (GopMUpOBaHHS MaTeMaTHYeCKOro s3bika. Kak 3apomwmiack ujes
koopauHat. OTKpBITHE UPPALUOHATBEHOCTU. V3 UCTOPUHM BOZHUKHOBEHUS (POPMYI Ui peLICHUS
ypaBHeHu# 3-i1 u 4-i1 crenenei. Mcropus pazsurus nousatus Gpynxkuuu. Kak 3apoauiace Teopust
BeposaTHOcTel. Yncna @ubonayuu. 3agaua JI. [Tuzanckoro (PuboHAUYYN) O KPOIHKAX.

JI. ®. Maranukwii. I1. JI. YeOpmmés. H. U. JloGaueBckuii. B. 5. BynsikoBckuii. A. H.
Koamoropos. ®@. Buer. I1. ®epma. P. Jlekapt. H. Tapranss. . Kapgano. H. A6ens. b. [lackans.
JI. IIuzanckuii. K. ["aycec.

Conep:kaHue y4eGHOro MaTepuaja 7 Kjiacca

JInHeiiHOEe ypaBHEeHHE C OIHOM NepeMeHHOo

JInneliHOE ypaBHEHHE C OJHOU ITEpEMEHHON. Perenre 3a1a4 ¢ MOMOILBIO YPaBHEHUM

eibie BbIpamkeHUs

ToxnecTBeHHO paBHbIE BbIpakeHUsA. ToxxaecTBa. CTeneHp ¢ HaTYypaJIbHBIM MTOKA3aTEIEM.
CBolicTBa CTENEHM C HaTypalbHbIM NokazaresneM. OpHowieHbl. MHorowieHsl. CrokeHue u
BBIYMUTAHUE MHOTOWICHOB. YMHOKEHUE OJHOYIEHA HA MHOI'OYJIEH. Y MHOXKEHHE MHOIOYJIEHA Ha
MHoOrouseH. Pa3ioxeHne MHOroujIeHOB Ha MHOXHUTENU. BpiHeceHue oO0IIero MHOXKHUTENS 3a
cKkoOkM. Pa3no’keHHe MHOTOYJICHOB Ha MHOXHUTEIH. Metox rpynnupoBku. IIpousBeneHue
Pa3HOCTH M CYMMBI JIBYX BbIpaXeHUI. Pa3HOCTh KBaspaToB ABYX BeIpakeHH. KBagpar cyMMbl 1
KBaJpaT pPa3HOCTU JBYX BbIpaxkeHUH. [IpeoOpazoBaHue MHOrowieHa B KBaJIpaT CyMMbl WU
pa3HocTH JByX BblpakeHHH. CymMMa M pa3HOCTh KyOOB JIBYX BbIpaxkeHHil. I[IpumeHeHue
Pa3INYHBIX CIIOCOOOB Pa3JI0KEHUSI MHOTOUIEHA HA MHOXKHUTEIH.

DOyHKIUH

Ces3u Mexny BennunHamu. OyHkius. CrnocoOsl 3aganus GyHkimu. ['padux QyHKIUM.
Jluneitnas pynkuus, e€ rpaguk u cBONCTBA.

Cucrembl THHEHHBIX YPABHEHHUH ¢ IBYMS IlepeMEHHbIMH

VYpaBHEHHUs ¢ AByMs ITepeMEHHbIMU. JIMHENHOEe ypaBHEHME C ABYMS IIEPEMEHHBIMU U €T0
rpaduk. CucremMbl ypaBHEHHH C AByMs iepeMeHHbIMU. [ padudyeckuii MeTo1 peleHusl CHCTEMBI
JIBYX JIMHEHHBIX YpPaBHEHHUH C JABYMs NEPEMEHHBIMH. PelieHue CUCTeM JIMHEWHBIX YpaBHEHUH
METOJIOM IIOJICTAHOBKU. Pellenne cucreM JIMHEMHBIX YPaBHEHUM METOAOM ClIOXKeHHus. Pemenue
3a/1a4 C MOMOIIBIO CUCTEM JINHEHHBIX YPABHEHU.

IloBTOpEeHHNe U cucTeMaTH3anusA Y4eOHOro MaTepraJa

JIuneitHoe ypaBHeHUE C OHOU nepeMeHHOoU. Llenbie BbhipaxkeHus. @yHkuuu. CUCTEMBI
JMHENHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

AJsiredpa B MCTOPUYECKOM Pa3BUTUH



Conep:xkanue yueOHOro MaTepuaJia 8 kiacca

PannonajibHbie BhIPaKeHHsI

Panmonansubie  npo6u. OCHOBHOE CBOWCTBO palMoHanbHOW Apobu. CroxeHue u
BBIYMTAHHE PAI[HOHATBHBIX JPOOEH C OMUHAKOBBIMH 3HaMeHaTelsIMH. CII0KEHHE U BBIYUTAHUEC
panrOHaJIbHBIX Hp06el71 C pasHbIMHA 3HAMCHATCIIAMMU. YMHOKEHUE U ACJICHUC palMOHAJIbHBIX
npobeii. Bo3BeneHue panuMoHAIBHOH ApoOM B cTemeHb. TOXIAECTBEHHBIC MPEOOpPa30OBaHUS
paloHalIbHBIX BbIpakeHUH. PaBHOCHIIbHBIE ypaBHEHU. PanronanbHble ypaBHeHUs. CTeneHs ¢
IeJIBIM OTPHIIATEIIBbHBIM TOKa3aTesaeM. CBOMCTBA CTEMEHU C IENbIM ToKaszaTeaeM. DyHKIus

y = k u e€ rpaduk.
X

KBaaparnbie kopHu. [{elicTBUTEIbHBIE YHCIIA

®ynxmusa Y = X2 u eé rpaduk. KBampatHble KOpHH. ApH(pMETHYECKHil KBaIpaTHBIH
KopeHb. MHoxecTBO U ero siemeHThl. [logMHokecTBo. Omnepauuu HaJ MHOXECTBaMHU.
Yucnossle MHOkecTBa. (CBoicTBa apuMETHUUECKOTO KBaJIpaTHOro KOpHsS. ToxaecTBEHHbIE

peoOpa3oBaHus BBIPAXKEHU, COIEpKALUX KBaApaTHbIe KOpHU. DyHKIUs Y = Jx med rpadux.

KBaaparnbie ypaBHeHHs

KBanpartusle ypaBHeHuMs. PelieHue HENONHBIX KBaApaTHBIX ypaBHeHuil. dopmyia
KOpHEH KBaJpaTHOro YypaBHeHMs. Teopema Bwuera. KsaapatHeii TtpéxwieH. Pemenne
YPaBHEHUH, CBOIAIIMXCA K KBaJpaTHbIM YpaBHEHHAM. PalnoHalbHBIE YpaBHEHUS Kak
MaTE€MaTUYeCKUE MOJIEIH PEAIbHbIX CUTyallui

IloBTOpEeHHNE U cucTeMaTH3ANMA Y4eOHOr0 MaTepraJia

PaunonaneHbie BeipakeHus. KBagparusle kopHuU. JlelictBuTenbHble uyncia. KBaaparHeie
YPaBHEHHS.

Auredpa B HCTOPHYECKOM Pa3BUTHH

Conep:xanue yueOHOro Mmatepuasa 9 kiacca

HepaBencrBa

YucnoBele HepaBeHCTBA. OCHOBHBIE CBOMCTBA YHCJIOBBIX HepaBeHCTB. CloXeHHE H
YMHOXEHHE YUCIIOBBIX HepaBeHCTB. OlieHNBaHME 3HaYeHUs BbIpakeHus. HepaBeHcTBa ¢ oqHOM
NIEPEMEHHO. PenieHne HEpaBeHCTB C ONHOM NepeMeHHOM. YncinoBble NPOMEKYTKH. CHCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

KBagparnunas pyHkuus

[ToBTOpEeHMe n pacmupenue ceeneHuit o pynkuuu. CpoiictBa pynkuuu. Kak nocrpouts
rpaduk dyukun y = kf(x), ecniu usBecren rpaduk dynkiun y = f(X). Kak nocrpouts rpaduku
bynkmii y = f(x) + b uy = f(x + a), ecnu uzBecten rpapuk pynkuuu y = f(x). KBagparuunas
¢bynkuus, e€ rpadpuk u cBoiictBa. Perienue kBajgpaTHbIX HepaBeHCTB. CHCTEMbl YpaBHEHHH C
JByMsI IIEpEMEHHbIMU. Penienue 3a1a4 ¢ MOMOIIbIO CUCTEM YPABHEHUM BTOPOM CTEIIECHU.

JIeMEeHTBI NPUKJIATHON MATEeMATHKHU

Matematuueckoe  mojnenupoBaHue.  [IpomentHele  pacu€rbl.  [lpuGmmxéHHbIe
BbluucieHus. OCHOBHBIE MpaBHUja KOMOMHATOpHKH. YacToTa M BEpPOATHOCTH CIIyyailHOTO
coObITus. Knaccuueckoe onpeznenenue BeposiTHocT. HauanbHble CBEICHUS O CTATUCTHUKE.

Yucnosblie NOCIEI0BATEIBLHOCTH

UYucnoBsle mocienoBaTeNbHOCTH. Apudmerndeckas mnporpeccus. Cymma N HepBbIX
4JICHOB apu(MeTndeckoi nporpeccuu. ['eomerpuueckas nporpeccus. CymMma N MepBbIX YICHOB
reoMerpuueckoi nporpeccun. Cymma O€CKOHEUHON IreoOMeTpHYecKON MpOrpeccuu, y KOTOpOu
lg| < 1.

IloBTOpEeHUe U cucTeMaTH3aALMA Y4eOHOr0 MaTepuasia

HepaBenctBa. KBagpatuunas ¢yHKIMs. DJIeMEHTH IPUKIAAHON MaTeMaTuku. YucnoBbie
H0CJIEI0BATENBHOCTH.

Auredpa B MCTOPHYECKOM PAa3BUTHH



3. TEMATUYECKOE INTAHUPOBAHUE C YKA3ZAHUEM KOJIMYECTBA YACOB,

7 kjaace

OTBOJMUMBIX HA OCBOEHME KAXKJIOM TEMbI

Ne
n/n

HaumenoBanue TeMbI

KoanuecTBO
yacoB

1

JIuHeiiHOe ypaBHEHHUE C OHOI NepeMeHHOo
JIuneliHoe ypaBHEHHME ¢ OJHOW IlepeMeHHOH. Pemenuwe 3agad ¢
IIOMOILBIO YpaBHEHUH

17

Heabie BbIpakeHust

ToxnecTBEHHO  paBHbBIE  BblpaxkeHus. ToxnaectBa. CrTeneHb ¢
HaTypajdbHbIM mMoKa3zareneM. CBOWMCTBa CTENEHH C HATypaJbHBIM
nokaszaresieM. OmHowieHbl. MHorouwieHbl. CIlIOKeHHE W BBIYMTAHHE
MHOTI'OYJIEHOB. YMHO’KEHME OJHOWICHAa Ha MHOI'OWICH. YMHOKEHHE
MHOTOYJIeHa Ha MHorowieH. Pa3joxeHue MHOIOYJIEHOB Ha
MHOXUTENIM. BriHeceHue o0Iero MHOKHTENA 3a CKOOKH. Pa3noxxeHue
MHOTOYJICHOB Ha MHOXUTenu. Merton rpynnupoBku. [IpousBenenue
pa3HOCTU U CYMMBI JIBYX BbIpaKeHHU. Pa3HOCTh KBaapaToB IBYX
BbIpaxkeHHi. KBazpaT cyMMbl U KBaJapaT pasHOCTH JABYX BBIPAKCHMIA.
[IpeoOpazoBanrie MHOrOWJIEHa B KBaJapaT CyMMbl WJIM Pa3sHOCTH ABYX
BbIpaxkeHnil. CyMMa U pa3HOCTh KyOOB ABYX BbipakeHui. [Ipumenenue
Pa3IMYHBIX CIIOCOO0B PA3IOKEHHUS] MHOTOWICHA HA MHOKHUTEIIH.

68

DOyHKIUH
Ces3u mexny BennuuHamu. @yHkuus. CriocoObl 3agaHust (YHKLHU.
I'paduk pynkuuu. Jlunerinas dysHkius, e€ rpaduk u CBONCTBA.

18

Cucrembl JIMHEHBIX YPABHEHMI ¢ IBYMS llepeMeHHbIMHU
VYpaBHEeHHs ¢ OByMs INepeMEHHbIMU. JIMHEWHOE ypaBHEHHE C ABYMs
nepeMeHHbIMH H  ero rpaduk. CuCTeMbl YpaBHEHHUH C JABYMS
nepeMeHHbIMU. ['paduyeckuii MeTox pelIeHuss CHCTEMBI JIBYX
JVHENHBIX YpPaBHEHHMHM C JBYMsl NepeMEHHbIMH. Pemenue cucrem
JUHEHUHBIX YpPaBHEHMI METOAOM INOACTaHOBKU. Pemenue cucrem
JUHEHNHBIX YpaBHEHUH METOJIOM CIIOKeHHusA. Pemenue 3agad ¢
MIOMOILBIO CUCTEM JIMHEUHBIX YPABHEHUIA.

25

Auiredpa B HCTOPUYECKOM Pa3BUTHH

B npornecce
ypOKa

IToBTOpEeHHE N cHCTEeMATH3AIUs Y1eOHOI0 MaTepHuaJia

8

HUTOI'O:

136

HaumenoBaHue TeMbI

KoJunuecTBo
JacoB

PanuonanbHblie BbIpaskeHusi. PamumonanpHbie 1poOu. OCHOBHOE
CBOMCTBO  pamuoHanbHOW  JApoOu. CnokeHHEe U BBIYMTAHUE
parMOHANTBHBIX IPOOEH ¢ OIMHAKOBBIMH 3HaMeHaTeasiMu. CIoKeHHne U
BBIUMTAHUE pAIMOHATBHBIX Jpo0eil ¢ pa3HbIMU 3HAMEHATEINSIMHU.
YMHOXEHHWE W JIeTieHWe palHMoOHaIbHBIX JpoOeii. Bospenenwme
parroHanbHOH IpoOM B creneHb. TOXAECTBEHHBIE MpPeoOpa3oBaHUs
parmoHATBHBIX BBIPKCHHI. PaBHOCHIIEHBIE ypaBHEHUSI.
Paunonaneubie ypaBHeHus. CTeneHb C LEIbIM  OTPHUIATEIbHBIM
nokasaresieM. CBOMCTBA CTENEHU C LENbIM IToKazaTeneM. OyHKIus

y= X u e€ rpaduxk.

55




KBaznpatnble kopuu. JleiicTBuTenbable uncaa. OyHkms Y = X° 1 eé
rpa¢uk. KBagparueie kopHu. ApudmMeTHuecKuil KBaJpaTHbI KOpPEHb.
MHuoxectBo u ero »sneMeHThl. lloamHokecTtBo. Omnepauuu Hax
MmuoxectBamu. Yucnoele MHoxkecTBa. CBolicTBa apu(METHIECKOTO
KBaJIpaTHOTO KOpHA. TOKIeCTBEHHbIE NPeoOpa3OBaHUsl BBIPAKECHUI,

coJepKalx apupMeTnIeckue KBaaparneie KOpHH. OyHKIus Y = Jx,
U ee rpaduk.

30

KBagparnble ypaBHenusi. KBsaapartHele ypaBHeHMs. Pemenue
HEIOJIHBIX KBAJpPATHBIX ypaBHeHUN. Popmyrna KOpHEH KBaJApPaTHOIO
ypaBHeHus. Teopema Buera. KsaapartHbiii TpéxwieH. Pemienue
YPaBHEHUH, CBOJSIIMXCS K KBaJpaTHbIM ypaBHEHHsM. PanuoHanbHbIe
YpaBHEHUsI KaK MaTEMATHYECKUE MOJIETU PEAJIbHBIX CUTYallul

36

Aure0pa B MCTOPHYE€CKOM Pa3BUTHH

B nporuecce
ypOKa

HOBTOpeHHe H CUCTEMAaTHU3aluA yqeﬁﬂoro MaTepuaJjia

15

HNTOI'O:

136

9 kJacce

Ne
n/n

HaumeHnoBanue TeMbl

KoanuyecTBO
4acoB

1

HepaBencrBa. YucinoBsie HepaBeHcTBa. (OCHOBHBIE  CBOMCTBA
YUCJIOBBIX  HepaBeHCTB. (CJOXEHHE W  YMHOXXEHHUE YHCIOBBIX
HepaBeHCTB. OlleHMBaHME 3HayYeHUsl BblpaxeHus. HepaBeHcTBa ¢
OHOM TIEpEeMEHHOU. PemieHne JMHEHHBIX HEPABEHCTB C OJHOMU
nepemMeHHoi.  YucinoBele  OpoOMeXyTKH. CHCTEMbl  JTMHEHHBIX
HEPaBEHCTB C OAHOW IIEPEMEHHOM.

26

Keanparuynas ¢pynkuusi. IloBTopeHne u pacmmpeHHe CBEAEHUH O
¢ynkuuu. CpoiictBa ¢ynkuuu. IToctpoenue rpaduka GyHkuum y =
kf(x). Tloctpoenue rpadukoB ¢yukimit y = f(X)+ b u y = f(x+a).
KBanpatnunas ¢pyHkuus, e€ rpaduk 1 cBoicTBa. Perienue kBaapaTHbIX
HepaBeHCTB. CHCTEMbI YpaBHEHUH € IBYMsI IEPEMEHHBIMHU.

39

DJIEeMEeHTBI NPHUKJIATHON MATeMATHKH. Maremartuueckoe
MOJETUPOBAHUE. [IpoueHTHBIE pacy€Thl. AOconoTHas 151
OTHOCUTENbHAs TorpemHocTd. OCHOBHBIE MpaBWila KOMOWHATOPHKH.
Yactota M BepoSTHOCTh ciydyailHOro coObiTus. Kiaccuueckoe
onpezeneHue BepossTHocTH. HadanbHble CBECHUS O CTATUCTHUKE.

27

YucjioBble MOC/AEA0BATEIbHOCTH. UHCIIOBBIE IOCIEA0BATEIbLHOCTH.
Apudmernueckass  mporpeccus. Cymma N TNEpBBIX  YWIEHOB
apudmernueckoil mporpeccuu. I'eomerpudeckas nporpeccus. Cymma n
NEepPBbIX YJIEHOB reoMeTpudeckoil mporpeccuu. CymMma OeCKOHEYHOMH
reOMETPUIECKON Tporpeccuu, y kotopoii g < 1.

24

Aure0pa B MCTOPHYE€CKOM Pa3BUTHH

B nporecce
yYpOKa

IToBTOpEHNE N cHCTEeMATH3AIUs Y1eOHOT0 MaTepHuaJia

20

HNTOTI'O:

136

10




