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1. Ilnanupyemble pe3y/IbTaTbl OCBOCHHS Y4eOHOI0 IpeaMeTa
[Tporpamma obecriednBaeT AOCTHXKEHUE CIEAYIOUIUMX PE3YJIbTaTOB OCBOCHHUS
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIET0 00Opa3oBaHUs:

JIuyHOoCTHBIE  pe3yabTaTbl, € y4yeToM paldodyed MNPOrpaMMmsl
BOCIIMTAHUSA:

1.I'pa’knaHCKOT0 BOCIIUTAHUS

-popMUpOBaHUE  aKTUBHOW  TPAXKIAHCKOM  MO3UIMH, TPakIaHCKOU
OTBETCTBEHHOCTH, OCHOBAHHOW HAa TPAJUIMOHHBIX KYJIBTYPHBIX, IYXOBHBIX U
HPABCTBEHHBIX IIEHHOCTSAX POCCUUCKOTO OOIIECTBA;

2.11aTpHOTHYECKOT0 BOCTIMTAHUS

-IIEHHOCTHOT' O OTHOILIEHUS K OTEUYECTBEHHOMY KYJbTYPHOMY,
UCTOPUYECKOMY M HayYHOMY HACIIE[IUIO, IOHMMaHUs 3HAYEHUS MaTeMaTU4YECKON
HAayKH B XU3HU COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOMU
uHbopMaIeil O TEepPEelOBBIX JOCTIKEHUSAX ©  OTKPBITUAX MHPOBOH U
OTEUECTBEHHOM MaTeMaTUKH, 3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HaHHUSIX 00
yCTpOWCTBE MUpPA U OOIIECTBA;

3./lyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

-IIPEACTABJIEHUA O COLHMAIBHBIX HOpPMAax W MPABUJIAX MENKIUYHOCTHBIX
OTHOIIEHWH B KOJUIGKTMBE, TOTOBHOCTHM K pPa3HOOOpa3HONW COBMECTHOMU
JeSATeTbHOCTU TIPU BBIMOJHEHUHM Y4Y€OHBIX, IMO3HABATENbHBIX 3a71a4, BBHIMOJTHEHUU
AKCIIEPUMEHTOB, CO3J]JaHUHN yU4E€OHBIX MTPOCKTOB,

-CTPEMJICHUSI K B3aUMONOHMMAHHUIO W B3aUMOIOMOILIMA B IPOLIECCE 3TOU
y4eOHOU JeATeTbHOCTH,; TOTOBHOCTH OLICHUBATh CBOE MOBEIECHHE U MOCTYIKH
CBOMX TOBApHIIEH C MO3ULMHU HPABCTBEHHBIX M TMPABOBBIX HOPM C Y4YETOM
OCO3HAHUS MOCJIEACTBUI MTOCTYIKOB;

4. JcreTH4ecKoe BOCIIUTAHUE

- MPUOOITIEHNE K YHUKAJTLHOMY POCCUHCKOMY KYJbTYPHOMY HACJICIHIO;

- CO3/IaHME PABHBIX [ BCEX JETEH BO3MOXHOCTEW JOCTyna K
KYJIbTYPHBIM— LIEHHOCTSIM;

- TOIYJSpU3alsl POCCUNUCKUX KYJIBTYPHBIX, HPDABCTBEHHBIX U CEMENHBIX—
LIEHHOCTEH.

S.Pu3uyeckoro BOCHUTAHHMA, (POPMHUPOBAHUA KYJAbTYPbl 310POBb
s ¥ OMOLMOHAJIBHOIO0 0J1aronmoJy4ns

-OCO3HAHMUSI LIEHHOCTU JKW3HH, OTBETCTBEHHOIO OTHOLICHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKH Ha 3/I0POBBIM 00pa3 *KWU3HU, OCO3HAHUSI TMOCJIEICTBUNA U
HEMPUSATHUSI  BPEIHBIX NPUBBIYEK, HEOOXOAMMOCTH  COOIIOJCHUS  TMPaBUI
0e30macHOCTH B OBITY U pEaIbHON JKU3HH;

6. TpyaoBoro Bocnuranus

-KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4yeOHO-
UCCJIE0BATEIbCKOM, TBOPYECKOW M APYrMX BUAAX [EATEIbHOCTH; HHTEpeca K
NPaKTUUECKOMY U3YUEHHIO NMpodeccuil u Tpyaa pa3iMuHoro poja, B TOM YUCIIE Ha
OCHOBE  NPUMEHEHUs  NPEAMETHBIX  3HAHUH, OCO3HAaHHOTO  BbIOOpa
WHIUBUIYaTLHONU TPACKTOPUHU MPOJOKEHUST 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX



MHTEPECOB U CMOCOOHOCTH K MpPEeIMETy MaTeMaTHKa, OOIECTBEHHBIX HHTEPECOB U
OTPpeOHOCTEH;

7.9K0JI0rHYeCKOr0 BOCIIMTAHUSA

-3KOJIOTUYECKH LIeJIeCO00Pa3HOro OTHOIIEHUS K MPHUPOAE KaK HWCTOYHUKY
Kwn3Hu Ha 3emiie, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAaHHs LIEHHOCTH 3J10pPOBOr0 U
O0e3omacHOoro o0pa3a »U3HHM, OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY
¢u3nYecKoMy U TCHUXHUYECKOMY 3/I0pPOBBIO, OCO3HAHHS IEHHOCTU COOJIOIEHUS
paBuII 0€30MIACHOTO MOBEJEHUS, & TAK)KE B CUTYAIMIX, YTPOXKAIOIINX 3J0POBBIO U
JKM3HU JIIO/IeH;

-CIIOCOOHOCTH NPUMEHATH 3HAHUS, MOJy4yaeMble MPHU U3YUYEHHUH IpEIMETa,
IUI PELIEHUs 3a7a4, CBSI3aHHBIX C OKPYKAIOLIEH IIPUPOAHON CPENOH, OBBIICHUS
YPOBHSI  OKOJOTMYECKOW KYJIbTYpbl, OCO3HaHHS TJ00AJIbHOrO  Xapakrepa
AKOJIOTHYECKUX MPOOJIEM U MyTEH UX PEICHHs TOCPEACTBOM METO/IOB MIPEIMETA;

-3KOJIOTUYECKOI'0  MBIIIJIEHUS, YMEHUS pPYKOBOACTBOBAaTbCA MM B
II0O3HABATEIbHONW, KOMMYHUKATUBHON U COLUAIIBHOM MPAKTUKE

8.IleHHOCTEH HAYYHOI'O TO3HAHUS

-MHUPOBO33PEHUECKUX MPEACTABICHUI COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH W COCTABJISIIOLIMX OCHOBY JJISI IMOHMMAaHUS CYIIHOCTH
HAy4YHOM KapTHHBl MUpA; MPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS INPUPOJIBI, B3aUMOCBA3SX 4YEJIOBEKa C IPUPOAHOW Cpenod, O posH
npeMeTa MATEMATUKHU B MMO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

-[I03HABATEIbHBIX MOTHBOB, HAIPABJIECHHBIX HAa MOJYYEHHE HOBBIX 3HAHMM
0 TpeIMeTy MaTeMaThKa, HEOOXOJUMBIX i OOBACHEHHS HaOII0JaeMbIX
MIPOLIECCOB U SIBJICHUM;

-II03HABATEIBHOU u UHGOPMAITMOHHOMN KYJIBTYPBI, B
TOM  UHCJI€ HaBBIKOB CAMOCTOSITEIHHON pabOThl ¢ Y4eOHBIMM TEKCTaMH,
CIIPABOYHOM  JIUTEPATYPOW,  JOCTYHNHBIMH  TEXHUYECKUMU  CPEIACTBAMHU
WHOOPMAIIMOHHBIX TEXHOJIOTMW; MWHTEpeca K OOy4YEHUI0O U  IO3HAHMIO,
T10003HATENBHOCTH, TOTOBHOCTH u CIIOCOOHOCTH K
camo00pa30BaHUIo, HCCIIEIOBATEIbCKOM JEATEIIBHOCTH, K OCO3HAHHOMY

BBIOOPY HAIPaBJIEHHOCTH U YPOBHS OOYyYEHHUsI B JAJIbHEUIIIEM.

Memanpeomemubie:

1) yMeHHe CaMOCTOSTENbHO IUIAHUPOBATH  albTEPHATHBHBIC  ITYTH
JIOCTIDKEHHUS TIeJie, OCO3HAaHHO BHIOMpaTh Haumbonee >(PeKTUBHBIE CTOCOOBI
penieHus yueOHBIX U TT03HABATEIbHBIX 3a/1a4;

2) yMeHHe OCYIIECTBIATh KOHTPOJIb M0 PE3YNbTATy U MO CIOCO0Y JAEUCTBUS
Ha YPOBHE MPOU3BOJILHOI'O BHUMAHUS M BHOCUTh HEOOXOUMBbIE KOPPEKTUBBI;

3) yMeHHE aJeKBAaTHO OIICHWBATh MPABWJIBHOCTh WM OIMHOOYHOCTH
BBITIOJIHEHUSI y4eOHOM 3ajauu, € OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE
BO3MOXKHOCTHU €€ PEIICHHUS;

4) 0co3HAHHOE BJIAJCHUE JIOTUYECKUMU JCHCTBUSMHU OIPENCIICHUs TMOHSATHUH,
000011IeHNs,  YCTAHOBJICHUS  aHAJOTWM,  KjJaccu@UKamuu  HAa  OCHOBE
CaMOCTOSITETTLHOTO BBHIOOpAa OCHOBAaHWUW W KPUTEPUEB, YCTAHOBJICHHUS POJIO-
BUJIOBBIX CBSI3EH;



5) yMeHHe YCTaHaBIMBATh NPUYUHHO-CIEIACTBEHHbIE CBS3M; CTPOUTH
JIOTUYECKOE PACCYXKIAEHUE, YMO3AKIOYEHUE (MHAYKTUBHOE, JEIYKTUBHOE U II0
AQHAJIOTUH) U BBIBOJIBI,

6) yMEHUE CO3/1aBaTh, IIPUMEHSATD U npeo0pa3oBbIBaTh
3HaKOBOCUMBOJIMYECKUE CPEACTBA, MOJEIM U CXEMbl /IS pEHIeHUs y4eOHBIX U
NO3HABATEJIbHBIX 33/1a4;

7) yMEHUE OpraHU30BbIBaTh YYEOHOE COTPYAHUYECTBO M COBMECTHYIO
JESTENbHOCTh C YYHUTENEM M CBEPCTHUKAMH: OMNPENENATh LIeNH, pachpeneieHue
(GyHKUMHA W poJed Y4YaCTHHKOB, B3aUMOJIEMCTBHE M OO0IIME CrocOObl padOThI;
yMeHHE paboTaTh B IPYIINe: HAXOAUTh 00Iee penieHne U paspenaTb KOHOIUKTHI
HAa OCHOBE COTIJlacOBaHUsl MO3MIMH W y4€Tra HWHTEPECOB; CIyllaTh MapTHEPA;
dbopMyIHpOBaTh, APTYMEHTUPOBATH M OTCTAUBATh CBOE MHEHUE;

8) chopMHUPOBAHHOCTH y4E€OHOM U OOIIENONIH30BATEIHCKOW KOMIIETEHTHOCTH
B 00JaCTH HCIONBb30BaHHUS HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
(MKT-koMIETEHTHOCTH);

9) nepBoHayanbHbIE MPEACTABICHUS 00 UJIEAX U O METOJAaX MATEeMAaTHKU Kak
00 YHUBEpCAIbHOM SI3bIKE HAYKH U TEXHHUKH, O CPEJCTBE MOJCIMPOBAHUS SIBJICHUI
U TIPOLIECCOB;

10) ymeHue BUIETh MaTEMaTUYECKYIO 3ajJady B KOHTEKCTE MpOOJIEeMHOM
CUTyallMy B IPYTUX JUCLUUIUIMHAX, B OKPYXKAIOIIEH )KU3HU;

11) yMeHue HaxoAUTh B Pa3IMYHBIX HMCTOYHUKAX HUH(OpMAIHIO,
HEOOXOAMMYIO JUIS PElIeHUs] MaTeMaTH4YeCKHX MNpoOsieM, M MPEACTaBiIsATh €€ B
NOHATHOW (OopMe; MPUHUMATh PEIICHHE B YCIOBHSIX HEMOJIHOM M M30BITOUHOM,
TOYHOM U BEPOATHOCTHON MH(POpPMALINH;

12) yMeHne TIOHUMAThb U HCIOJIb30BaTh MaTEMAaTUYECKUE CPEICTBA
HArJAJHOCTH  (PUCYHKH, YEpTEXH, CXEMbl M Jp.) I HWDUIOCTpaluH,
UHTEpIpETaliy, apryMeHTalUu;

13) ymeHue BbIIBUTaTh TUIIOTE3bI MPU PEHICHUN Y4eOHbIX 3a/1a4 U TOHUMATh
HEOOXOJIUMOCTb UX MPOBEPKH;

14) ymeHue TPUMEHATb WHAYKTUBHBIE W  JIGAYKTUBHBIE  CIIOCOOBI
paccykJeHU, BUJETh PA3JIMYHbIE CTPATETUHU PEILICHUS 3a/1a4;

15) moHMMaHHE CYIIHOCTH aITOPUTMHYECKUX NPEANUCAHUA U YMEHHE
JIENCTBOBATh B COOTBETCTBUU C MPEJIJIOKEHHBIM aJITOPUTMOM;

16) ymeHHE CaMOCTOSITENIBHO CTaBUTh L€NH, BBIOMpATh W CO3/1aBaTh
QITOPUTMBI JJI PEIICHUS y4eOHBIX MAaTEMAaTHYECKUX MPOOIIEeM;

17) ymeHue miaHupoBaTh U OCYLIECTBIATH ACSITEIIbHOCTh, HAMPABIEHHYIO Ha
pelIeHNe 3a7a4 UCCIEA0BaTEIbCKOr0 XapakTepa.

npeomemuble.

1) ymenue paborarb C MaTeMaTHMYECKUM TEKCTOM (CTPYKTYpHUPOBAHUE,
U3BJIEYEHUE HEO0OXOAMMOW WH(pOpMAIMK), TOYHO M TPAMOTHO BBIPAKATh CBOU
MBICIA B YCTHOM M TIMCBMEHHOM pedyd, MPUMEHSAS MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY, HWCIIOIb30BaTh PA3JIMYHBIC SI3bIKHM MaTEMaTHUKH
(CTIOBECHBIN, CHUMBOJNMYECKHH, rpaduueckuii), OOOCHOBBIBATH  CYKICHUS,
OPOBOJUTH KJIACCU(PHUKALUIO, TOKAa3bIBATh MaTEMaTHUECKUE YTBEPKICHUS;



2) BinajgeHue 0a30BbIM MOHATHIHBIM ammapaToM: UMETh MPEICTaBICHUE O
4yucie, BJAJCHUE CHUMBOJBHBIM SI3BIKOM aireOpbl, 3HAHUE SJIEMEHTapHBIX
(GYHKIIMOHAIBHBIX ~ 3aBUCUMOCTEH,  (opMuUpOBaHHE  TMPEACTABICHUA O
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEATbHOM MHUPE U O PA3IMYHBIX CIIOCO0aX MX
U3yueHHusi, 00 OCOOEHHOCTSAX BBIBOJIOB M MPOrHO30B, HOCSIIMX BEPOSTHOCTHBIH
XapakKTep;

3) yMeHue BBINOJHATH anredpanyecKkue MpeoOpa3OBaHUsl pallMOHATbHBIX
BBIPAKEHUN, MPUMEHSATh WX I pElIeHUs y4yeOHBIX MaTeMaTU4YeCKHX 3a/lad u
3a/1a4, BO3HUKAIOIINX B CMEKHBIX YYEOHBIX MpPEeIMETaX;

4) yMeHHe TMOIb30BaTHCA MAaTEeMATHUYECKUMU (HOpMYJaMU U CaMOCTOSITENTbHO
COCTaBJATH (HOPMYJIBI 3aBUCUMOCTEN MEXKIY BEIMYMHAMH Ha OCHOBE OOOOIICHUS
YaCTHBIX CIIy4aeB U SKCIIEPUMEHTA;

5) ymeHue pemaTh JUHEHHBbIE U KBaJpaTHbIe YpaBHEHUS U HEPABEHCTBA, a
TaKke NPUBOAUMBIE K HHUM YpaBHEHMs, HEPABEHCTBA, CUCTEMbI; MPUMEHSThH
rpaguueckrue TPEACTABICHHUS JUIsl PEIICHWs] W HCCIEJOBaHUS YpaBHEHUH,
HEPABEHCTB, CUCTEM; NPUMEHSTh MOJIYYEHHbIE YMEHHUS JUIsl pelleHus 3auad u3
MaTEeMaTUKH, CMEXHBIX MIPEIMETOB, MPAKTUKH;

6) oBIaJeHHE CHUCTEeMOW (DYHKIIMOHAIBHBIX MOHATUM, (QYHKIIMOHAIBHBIM
SI3BIKOM U CHMBOJIMKOM, YMEHUE CTpOuTh rpaduku (YHKIUN, OMUCHIBATH HUX
CBOMCTBA, WCIIOJIb30BaTh (PYHKIIMOHANBHO-Tpauueckrue NPEeICTaBICHUS s
OMMCAHMS U aHAJIM3a MAaTEMaTUYECKUX 3a/]a4 U PealbHbIX 3aBUCUMOCTEI;

7) oOBIameHWE OCHOBHBIMH CIOCOOAMHU TIPEIACTABICHUS U  aHAIW3a
CTATUCTUYECKUX JIaHHBIX; YMEHHE peIlaTh 3a/Jaud Ha HAXO0XJEHHUE YaCTOThl U
BEPOATHOCTH CIIyYaHHBIX COOBITUH;

8) yMeHue NpHUMEHATh W3YyYECHHbIC MOHSATHSA, PE3YJIbTAaThl U METOAbI IpHU
pEelIeHnH 3aJady M3 pa3IMYHBIX pa3/esioB Kypca, B TOM 4YHUCIE 3aJad, He
CBOJISIIMXCS K HEMOCPEICTBEHHOMY MTPUMEHEHHIO U3BECTHBIX AT OPUTMOB.

BoinyckHMK Hay4yuTcst B 7-9 kiaccax (i HCIOJIb30BAHUS B MOBCEIHEBHOM
’KM3HHU M 00ecredyeHusI BO3MOKHOCTH YCIEIIHOT0 MPOI0JIKeHUsI 00pa30BaHMs
Ha 0a30BOM YPOBHE)
JJIeMeHThI TEOPUHM MHOKECTB M MATEMATHYECKOM JIOTHKHU

e OmnepupoBaTh Ha 0a30BOM YpOBHE TMOHATUSIMH: MHOXXECTBO, JJIEMEHT
MHOK€ECTBA, MOJIMHOKECTBO, MPUHAIJIEAKHOCTD;

® 33]aBaTh MHOXKECTBA NEPECUMCICHUEM HUX JIEMEHTOB;

® HAXOJUTh TMepecedeHue, oO0bEeTUHEHUE, MOJAMHOXKECTBO B IMPOCTEUIINX
CUTYyalusIX;

e onepupoBaTh Ha 0a30BOM YPOBHE MOHSITUAMU: OIpEIeieHUEe, akchuoMma,
TEOpEMa, 10Ka3aTeIbCTBO;

® PUBOJIWTH NPUMEPHl M KOHTPIPUMEPHI [JIsl TMOATBEPKIACHUS CBOUX
BBICKa3bIBAHUI
B noBceHeBHOI KM3HU U NPH U3YYEHUH APYTUX NMPeAMETOB:



® CIIOJIb30BaTh Ipauuyeckoe NPECTaBICHUE MHOXKECTB ISl OMHMCAHUSA
peaIbHBIX TMPOLIECCOB M SIBJICHUM, NpPU pPELIEHUU 3a7ad JPYyrux y4eOHBIX
IPEIMETOB
Yuciaa

e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHATHSAMHU: HATypalbHOE YHCIIO,
[[EJIOE YUCIIO0, OOBIKHOBEHHas Jpo0Ob, AeCATUYHAs ApoOb, CMEIIaHHas JpoOb,
palMOHAIBHOE YHCIIO, apU(PMETHUECKUI KBaIpAaTHBIN KOPEHB;

® JCIIOJIB30BaTh CBOMCTBA YMCEN M NpPaBWIA IEUCTBUM IPU BBINOJIHEHUHU
BBIUMCJICHUH;

® ICNOJIb30BaTh MPU3HAKU JIEIMMOCTU Ha 2, 5, 3, 9, 10 nipu BBINOJHEHUH
BBIYMCIICHUH U PELIEHUN HECIIOKHBIX 3a/1a4;

® BBIIOJHATH OKPYIVICHUE PALMOHAIBHBIX 4YHUCEI B COOTBETCTBUU C
IIpaBUJIaMH;

® OIICHMBATH 3HAYEHHUE KBAJAPATHOIO KOPHS M3 IOJIOKUTEIBHOrO ILIEJIOr0
YHUCIIA;

® PpAaCIIO3HABAaTh PALMOHAIBHBIE U HPPALMOHAIIBHBIE YNCTIA;

e CpaBHMBATh YHMCJIA.
B noBceqHeBHOM KM3HU M NIPH U3YYECHHHU APYTHX NPEIMETOB:

® OLCHUBATh pE3YyJbTaTbl BBIYMCICHUM IIPU PELICHUU IPAKTUYECKUX
3aj1ad;

®  BBINIOJHATH CPABHEHUE YUCEN B PEAIBHBIX CUTYaLHsIX;

® COCTaBJIATH YMCIJIOBBIE BBIPAKEHUSA IIPU PELICHUU IIPAKTUYECKUX 3a1a4 U
3a/1a4 U3 Apyrux y4eOHbIX MPEAMETOB
ToxaecTBeHHBIE IPE0Opa3oBaHus

e BrinonHATE HECIOXKHbIE NMpeoOpa3oBaHUs ISl BBIYMCIECHUS 3HAUCHUN
YUCJIOBBIX BBIPAXKEHUM, COAEpKALIUX CTEIEHW C HATypaJbHBIM ITOKa3aTENEM,
CTEIICHH C LIEJIBIM OTPULATEIbHBIM [10KA3aTEIIEM;

® BBIIOJHATH  HECJOXKHBbIE  MpeoOpa3oBaHUS  LENbIX  BBIPAXKEHUI:
pacKkpbIBaTh CKOOKH, TPUBOJUTH MOAOOHBIE CIIaraeMbI¢;

® ICIIOJIb30BaTh (DOPMYIIBI COKPAIIEHHOTO YMHOXKEHHUs (KBaJpaT CyMMBI,
KBaJIpaT pa3HOCTH, PA3HOCTh KBAJpaToB) JJIsl YNPOILIEHUS BBIUUCICHUN 3HAYEHUI
BBIPAKEHU;

®  BBINOIHATH HECJI0KHbBIE npeoopa3zoBaHus JIPOOHO-JIMHEHHBIX
BBIPAKEHUI U BBIPAXKECHHUN C KBAJPATHBIMU KOPHIMU .
B noBceHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:

® IIOHMMAThb CMBICJI 3AIIMCH YUCJIA B CTAHIAPTHOM BHJIE;

e omnepupoBaTb Ha 0a30BOM YpOBHE IOHSATHUEM «CTaHIApPTHAsl 3alUCh
qucia
YpaBHeHHs] 1 HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YPOBHE IMOHATHSIMH: PAaBEHCTBO, YUCIIOBOE
PAaBEHCTBO, YPAaBHEHHME, KOPEHb YPABHEHMs, PELICHUE YPAaBHEHUS, YHUCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PELICHNE HEPABEHCTBA,

® [POBEPSATH CIPABEVIMBOCTD YNCIOBBIX PABEHCTB U HEPABECHCTB;



e pemaTh JUHEHHBIE HEPABEHCTBA W HECJOXKHBIE HEPABEHCTBA,
CBOJSIIIMECS K JUHECHHBIM;

® pemaTh CUCTEMBI HECIOXKHBIX JIMHEWHBIX YPaBHEHUI, HEPABEHCTB;

® T[pPOBEPATH, SBISIETCS JIM JAHHOE 4YHUCIIO PEIICHUEM YpPaBHEHMS
(HepaBeHCTBA);

e pemath KBagpaTHbIE ypaBHEHHs MO ¢GopMylie KOpHEHl KBaJpaTHOrO
YPaBHEHHUS;

e U300pa)xkaTh pPellICeHUs HEPABEHCTB M MX CUCTEM Ha YHUCIIOBOM MPSAMOM.
B noBceqHeBHOM JKM3HU M NIPH U3YYECHHHU APYTHX NMPEIMETOB:

® COCTaBJSITh W pelIaTh JIMHEWHBIE YpPaBHEHUs IPHU PEIICHUM 3ajaad,
BO3HUKAIOUIUX B IPYTUX YYEOHBIX IPEIMETaxX
DOyHKUNHA

® HaxOJUTh 3HaUeHUE (PYHKIMU 110 33JAaHHOMY 3HAUEHUIO apIyMEHTa;

® HaxOJIuTh 3HAUEHUE apryMeHTa MO 33JaHHOMY 3HA4YE€HHUIO (YHKIUHU B
HECJIOKHBIX CUTYyaIUIX;

® OIpPEAEIATH MOJIOKEHUE TOUKU MO €€ KOOPAUHATAM, KOOPJAUHATHI TOUYKH
1o €€ MOJIOKEHUIO0 Ha KOOPJIMHATHOM TJIOCKOCTH;

e 10 rpa@uKy HaxoAuTh OOJACTh ONPEIECICHMS, MHOXXECTBO 3HAYEHUH,
HyIu (QYHKIUH, MPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHHs U
yObIBaHUs, HAUOOJIbIIIEE U HAUMEHbIIIEE 3HaYeHUsI (DYHKIINH;

® CTPOUTH I'padUK JIUHEHUHON (DYHKLINH;

® TIPOBEPSTH, SIBISCTCS JU JAHHBIA TpaduK rpaduKoM 3aaaHHON QyHKITUN
(TuHENHOM, KBaIpaTUYHOM, 0OpaTHOW MPONOPIMOHAIBHOCTH);

® OIpeAenarTh NPUONMKEHHBIE 3HAYEHUS] KOOPAWMHAT TOUYKU IMEPECEUECHUS
rpa@uKoB HyHKIIHIA;

e onepupoBaTb Ha 0a30BOM YpPOBHE IOHATHUSMU: IOCIIEI0BATEIbHOCTD,
apu(mMeTnyecKas Mporpeccusi, reoMeTpruuecKasi Iporpeccus;

e pemaTh 337a4M Ha MPOTrPECCUU, B KOTOPBIX OTBET MOXKET OBbITh MOIYYEH
HEMOCPEICTBEHHBIM 10/ICYUETOM 0O€3 IPUMEHEHUs (POopMYIL.
B noBceqHeBHOM KM3HU U NIPU M3YyYeHHMH APYTHUX NPeIMETOB:

® CIIOJIb30BaTh TpadUKU pealbHbIX IMPOLECCOB U 3aBUCUMOCTEH IS
OIpENENIeHUs] UX CBOMCTB (HaMOOJBbIIME W HAUMEHBUINE 3HAUEHUS, IPOMEKYTKH
BO3pacTaHusl U yObIBaHMS, 00JIACTU MOJOKUTEIBHBIX U OTPULATENbHBIX 3HAYEHU I
U T.IL.);

® CIIOJIb30BATh CBOWCTBA JUHEHMHON (PyHKUMU U ee rpaduK IpH perieHnH
3a/1a4 U3 Apyrux y4eOHbIX MPEAMETOB
CraTtucTuka U TeOpHusi BEPOSITHOCTEH

e llmers mpencraBieHME O  CTATUCTUYECKHX  XapaKTEPUCTHUKAX,
BEPOSITHOCTHU CIIY4aifHOTO COOBITHSI, KOMOMHATOPHBIX 3a]a4ax;

e pemarh npocreliie KOMOMHATOPHBIE 3aJaud METOJOM MpPsIMOro H
OpraHU30BaHHOIO Mepedopa;

® [PEJCTaBIATH JAHHBIE B BUE TaOIUL, AUarpamm, rpaukos;



e uuTaTh MHGOPMAIMIO, MPEACTABICHHYIO B BUJEC TAOJMIIBI, JUATPAMMBI,
rpaduka;

® ONpeleNATh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKHU UUCIOBBIX
HaOOpOB;

® OIICHUBATh BEPOSTHOCTH COOBITHS B MPOCTEUIITUX CITyUasiX;

® UMETh MPEACTABICHUE O POJIM 3aKOHAa OOJBIIMX YHUCET B MAaCCOBBIX
SBJICHUSIX.

B noBceqHEeBHOM KU3HU U NIPU U3YYEHUHU IPYTUX NMPeAMETOB:

® OIICHUBATh KOJIMYECTBO BO3ZMOXKHBIX BAPUAHTOB METOJIOM TIepedopa;

® UMEThb MPEJICTABICHUE O POJM MPAKTUYECKH JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI;

® CpaBHMBAThb OCHOBHbBIE CTATUCTUUYECKUE XapPAKTEPUCTUKH, MTOTYyUYCHHbBIEC B
IIPOLIECCE PELICHUS TPUKIIATHON 3aa4H, U3YUEHUS PEATIbHOTO SABJICHUS;

® OLICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHM U SIBIEHUN B HECIOXKHBIX
CUTYyalUsxX
TekcToBbIC 321241

e Pemarh HeECIOXHBIE CIOKETHBIE 3aJadyd pa3HbIX THUIIOB Ha BCe
apupMeTHIECKUE ACHUCTBUS;

® CTPOUTh MOJENb YCIOBHUS 3a7auyd (B BHUJE TAONMUIBI, CXEMbI, PUCYHKA
WIM ypaBHEHHUs), B KOTOPOM JaHbl 3HAYCHUS JBYX M3 TPEX B3aMMOCBSI3aHHBIX
BEJIMYUH, C LEIbI0 MOUCKA PEIICHUS 3aa4H;

® OCYHIECTBJISITH CMOCOO TMOWMCKA pelIeHus 3ajJadyd, B  KOTOPOM
paccyXaeHue CTPOUTCA OT YCIOBUA K TpeOOBAHUIO WM OT TpeOOBaHUS K
YCJIOBHUIO;

® COCTaBJISATH IUIAH PEUICHUS 3a]a4U;

®  BBIJICJIATH dTaIlbl PEIICHUS 3a/1a4H;

® UHTEPIPETUPOBATh  BBIUMCIUTEIbHBIC  pE3yJabTaThl B 3ajade,
UCCJIE0BATh MOJTYUYEHHOE PEUICHUE 3aa4H;

® 3HATh pa3IMYUe CKOPOCTEH OOBEKTa B CTOSAUYEH BOJE, MPOTUB TEUCHHUS U
10 TEUCHUIO PEKH;

® pelIaTh 33/1a4d Ha HAXO0XKAEHUE YaCTH YUCJa U YKCIIA 110 €ro YacTH;

e pemiaTh 3aJla4d Pa3HBIX TUMOB (HA paOOTy, HA TIOKYIKH, HAa JIBIKEHUE),
CBSI3BIBAIONIUX TPU BEJIIMYMHBI, BBIACISITH ATH BEIUYUHBI U OTHOIICHUS MEXIY
HUMU,;

® HaxOJWTh NPOLEHT OT YHUCJA, YHCJIO IO MPOLEHTY OT HEro, HaXOJUTh
MPOLICHTHOE CHUKEHUE WU MPOIIEHTHOE MOBBIIIICHNE BEIMUUHBI;

® pElIaTh HECIOXKHBIEC TOTHUECKUE 3a7a4l METOIOM PACCYXKICHUM.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NMPEAMETOB:

® BBIJIBUraTh I'MIIOTE3bI O BOBMOXKHBIX MPEIETbHBIX 3HAUCHUSX UCKOMBIX B
3a/1a4u€ BEJIMYMH (JIeJ1aTh NPUKUIKY)
Hcropust MmaTeMaTuKH

e OmnuceiBaTh OT/CIbHBIC BBIIAIOIINECS PE3YJIbTAThl, MOTYyYEHHBIC B XO/E
pa3BUTHS MaTEMATHUKU KaK HAyKH;



® 3HATh NMPUMEPHl MAaTEMATUYECKUX OTKPBITHMM M HUX aBTOPOB, B CBS3H C
OTEYECTBEHHON U BCEMUPHOU UCTOPHEN;

® [IOHMMAaTh POJIb MATEMATHUKH B pa3BuThu Poccun
MeToabl MaTeMaTUKH

e BriOupaTh noaxoAsuiuil U3y4eHHBI METOJ NIl PEUICHUH U3YYEHHBIX
THUIIOB MaTEeMAaTHUYCCKHUX 3aJ1a4;

e [IlpuBoguTh  HOpUMEpPbl  MATEMATHYECKUX  3aKOHOMEPHOCTEH B
OKpYXaroUIeh JTEUCTBUTEIBLHOCTH U TPOU3BEICHHIX UCKYCCTBA.

BbinycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS B 7-9 Kilaccax 1A
o0ecnevyeHHsI BO3MOKHOCTH yCIIEIIHOT0 NMPOJOJIKEHUsA 00pa30BaHus Ha
0a30BOM M yIJ1y0JIéHHOM YPOBHAX
DJIeMEeHTbI TEOPHMH MHOKECTB 1 MaTeMaTH4YeCKOM JIOTUKH

e Onepuposamb  NOHAMUAMU.  ONpedeNeHue, meopema, aKCuomada,
MHOJHCECTNBO, XAPAKMEPUCTNUKU MHONCECEA, dNIeMeHm MHONCecmed, nycmoe,
KOHeYyHoe U 0OecKOHeUHOe MHOMCECMB0, NOOMHONCECMBO, NPUHAONEHCHOCMY,
BKIIOYEHUE, PABCHCHBO MHONCECME,

® u300paxcamv MHON*CECMBA U OMHOUWIEHUEe MHONCeCm8 ¢ NOMOUBIO
Kpyeog Junepa,

®  onpeodensamsb NPUHAONEHCHOCTIb DNIEMEHMA MHONHCECMBY, 00beOUHEHUIO U
nepeceyenuIo MHOMCeCcmas,

® 300a8amb MHOJHCECMBO C NOMOWDbIO NEPEeyUCieHusi 31eMeHmOs,
CI0BECHO20 ONUCAHUS,

® onepupogamv NOHAMUAMU. B8bICKA3bIGAHUE, UCMUHHOCMb U JTOHCHOCHD
8bICKA3bIGAHUS, OMPUYAHUE BbICKA3bIBAHUU, ONEpayul HA0 GblCKA3bIBAHUAMU. U,
UU, He, YCIO0BHbLE BbICKA3LIBAHUS (UMNAUKAYULL),

® CMpoumbs 8blICKA3bLIBAHUS, OMPUYAHUA BbICKA3LIBAHULL.

B noBceqHeBHOM JKM3HU M NIPU U3YYECHUHU APYTHX NPeJIMETOB:

® Ccmpoumb YEenouKu YMO3ZAKNIOYEHUU HA OCHOBE UCNONIb308AHUA NPABUTL
JIO2UKU,

®  UCNONL306AMb  MHOJCECMEd, onepayuu ¢  MHOJCeCmeamu,  ux
epaguueckoe npeocmasnenue 0l ONUCAHUS PEalbHbIX NPOYECCO8 U AGIeHUL
Yucaa

e Onepuposamv  NOHAMUAMU:  MHONCECMEO  HAMYPATbHLIX — YUCe,
MHONCECMBO YENbIX YUCEed, MHONCECMBO DPAYUOHATbHBIX YUCEN, UPPAYUOHANbHOE
yucno,  K8AOpamuwvlli  KOPeHb,  MHOMNCECMB0  OelUCMBUMENIbHbIX — YUCEILIO,
ceomempuyeckas — UHmMepnpemayus — HAmypaibHulX, — YeavlX, PAYUOHATbHBIX,
0eliCmeUumenbHblX Yucel,

®  NOHUMAMb U OOBACHAMb CMBIC NOSUYUOHHOU 3ANUCU HAMYPATILHO20
yucaa,

®  GbLINONHAMb BLIYUCIEHUS, 8 MOM YUCAe C UCNOIb308AHUEM NPUEMO8
DPAYUOHATILHBIX GbIYUCTEHULL,

®  GLINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

® CpasHUBamMb PAYUOHATbHBIE U UPPAYUOHATbHBIE YUCAA,



®  NPeoCcmasisims PAYUOHAILHOE YUCTO 8 8UOe 0eCAMUYHOU OpooU

® ynopsaoouusamsv UUCIA, 3ANUCAHHblE 8 6U0e OOBbIKHOBEHHOU U
decamuyHol opoou,

o naxooums HO/[ u HOK yucen u ucnonvzogams ux npu peuieHuu 3a0au.

B noBceHeBHOM KM3HU M TIPH U3YUYE€HHHU APYTHUX NMPEIMETOB:

® NpUMEHAmb NpasuUNad NPUOTUICEHHBIX BbIYUCIEHUU NpU  peuleHuu
NPAKmMuyecKux 3a0ad u peuleHuu 3a0ay Opyeux yueOHvix npeomemos;

®  GLINOIHAMb CPABHEHUEe pe3yIbmamos 6blYUCTeHUL NpUu  peuileHuu
NPAKMuYecKux 3a0a4, 8 mom 4ucie NPUOIUINCEHHbIX 8bIYUCTICHUL,

® cocmasniamb U OYEHUB8AMb HUCLOBblE GbIPANCEHUS NPU  peuleHuu
NPAKmuyecKux 3a0ad u 3a0ay uz opyaux y4eoHvix npeomemos;

®  3aNuUCbIGAMb U OKPY2IAMb YUCI0Bble 3HAYEHUsl PEealbHblX GeNUYUH C
UCNOIb308AHUEM PAZHBIX CUCTNEM UBMEPEHUS]
ToxnecTBeHHbIE MPeoOpa3oBaHus

e Onepuposamb NOHAMUAMU CMENEHU C HAMYPATbHbIM HNOKA3amesem,
cmeneHu ¢ yeivlM OmpuyamenbHulM NoKa3amenem,

®  GLINOIHAMbL NPeodPA3068aHUs  YENbIX  BbIPANCEHUU:  O0elcmeus ¢
OOHOUNIEHAMU (CTlOJCEHUe, BbIYUMAaNUe, YMHOMCEHUE), OeUCMBUSL C MHO2OUIeHAMU
(cnooicenue, goluumanue, YMHOMCEHUE),

®  GLINONHAMb PA3IOJHCEHUEe MHO20UIEHO8 HA MHOMCUMENU OOHUM U3
cnoco6o8: evlHeceHue 3a CKOOKY, 2pYRNUpPO6KA, UCHONb308AHUE  DHOPMYIL
COKPAUWEeHHO20 YMHONCEHUS,

®  BblOeIAIMb KBAOPAM CYMMbL U PASHOCIU OOHOUJICHO8,

®  PACKIAObIBAMb HA MHOMCUMENU KBAOPAMHbBIU MPEXUTIEH;

®  GLINOIHAMb NPeodPA30BAHUS BbIPANCEHUU, COOEPAHCAWUX CMENeHU C
yenviMu OmpuyamenbHuolMy NOKA3AMEeNIMU, Nepexooums Om 3anucu 6 6uoe
cmeneHu ¢ yeavlM OmpuyamenbHulM noKazamenem K 3anucu 8 guoe opoou;

®  GLINOIHAMb Npeobpazosanus  OPOOHO-PAYUOHATILHLIX — BbIPANCEHUN!
cokpawenue Opobeil, npusedeHue aneedopauyeckux opobeli K  oOwemy
3HaMeHamento, CloNCeHue, YMHOJCeHue, OeleHue aneebpauyeckux opooell,
8038edeHue aneedopaudeckol Opobu 6 HAMYPAIbHYIO U UYeryio OMmpUyamebHyo
cmeneHbv,

®  GLINONHAMb NPeoOPA306AHUSL BLIPANCEHUU, COOEPHCAUUX KBAOPAMHbLE
KOpHU,

® gblOeNAIMb KBAOpam CYMMbl UNU PAZHOCMU OB8YUNEeHA 8 BbIPANCEHUSX,
cooeporcaniux Keaopammvle KOPHU,

®  BBINOIHAMb NPEOOPA30BAHUS BbIPANCEHUL, COOEPHCAUSUX MOOYTb.

B noBceHeBHO KM3HU M NIPU U3YyYE€HUHU APYTHUX NMPEIMETOB:

®  GLINONIHAMb NPeoOPA308aAHUs U OCUCMBUS C YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOapmuom suoe,

®  BLINOIHAMb NPEOOPA308AHUSL AN2eOPAUUECKUX BbIPANCEHUL NPU pelleHUU
3a0a4 Opyaux yueOHvIX npeomMemos



YpaBHeHUS U HEPABEHCTBA

e Onepuposamb  NOHAMUAMU:  YpAGHEHUe,  HEPAGEHCMBO,  KOPEHb
YpaeHeHus, peuileHue HepaseHCmed, pPABHOCUIbHble YPAGHEeHUs,  001acmb
onpeoesnienus ypasrHeHus (HepageHcmad, CUCmemvl YPaeHeHUL Ul HePABeHCMSB),

® pewiambv NUHElHble YPABHEHUs U YPAGHEHUs, C800UMble K JTUHEUHbIM C
HOMOWBIO MOAHCOECMBEHHBIX NPEOOPA308AHULL,

® pewiamb KEAOpAMHble YPAGHEHUsI U  VPAGHEHUs, C80OUMble K
K8AOPAMHBIM C NOMOWLIO MOHCOECMBEHHBIX NPEoOPA3068aHUI;

® peuwiamsb OpOOHO-TUHEUHbIE YPAGHEHUSL,

® pewamb npocmenuie UppayuoHatbhvle ypasHenus euda \[f(x)=a

f£(x)=9(%);

e pewams ypaenenus euda X" =a;

® pewamv YPAGHEHUSI CNOCOOOM PA3IONCEHUS. HA MHONCUMENU U 3AMEHbL
nepemeHHouU,

®  UCNONBL308AMbL MEmOO UHMEPBAN08 OJisl peuleHUus Yeuvix U OpoOHO-
PAYUOHANBHBIX HEPABEHCME,

® pewams JUHelHble YPAGHEeHUs U HePABEeHCMBA C NAPAMEeMpPaMU,

®  peuambs HeCl0JCHble K8AOPAMHbIE YPAGHEHUS C NAPAMEMPOM,

®  peuambs HeCl0HCHbIE CUCTEMbL TUHEUIHbIX YPAGHEHUL C Napamempamu,

®  pewams HeCl0JHCHbIE YPAGHEHUS 8 YELblX YUCILAX.

B noBcexHeBHOM KU3HH M TPH U3YYEHHHU APYTUX NMPEIMETOB:

® cocmaeiamv U pewliamvb JuHeElHble U KEAOpAmMHvle YPAGHEeHUs,
YpasHenusl, K HUM C8005uuecs, CUCmeMbl TUHEUHbIX YPAGHEHULl, HEPABEHCME NPU
peweruu 3a0ayd 0py2ux y4eoHsvix npeomemos;

®  GLINONHAMb OYEHKY NpPAsoono0odus pe3yibmamos, NOLyYaemvlx Hpu
peuteHuy TUHEUHbIX U K8AOPAMHBIX YPAGHEHU U CUCMEM JTUHEUHbIX YPAGHEeHUl U
HepaseHcme npu peueHuu 3a0ay opyaux y4eOHvix npeomemos;

® gvlOUpamMb COOMBEMCMBYIOWUe VPABHEHUs, HEePABEeHCMEd UMY  UX
cucmemvl, Ol COCMABIEHUS MAMEMAMUYECKOU MOOenu 3A0AHHOU PeaibHOU
cumyayuu uiu NPUKIAOHoU 3a0a4u;

®  yMemb UHMEPNPemupo8amsv NOJAVYEHHbIU NpU peueHuu YpPasHeHus,
HepaeeHCmea Uil CUCmemMbl pe3yibmam 6 KOHMeEKcme 3d0aHHOU PedalbHOl
cumyayuu uiu nPUKIAoOHol 3a0a4u
DOyHKUNHA

o  Onepuposamv NOHAMUAMU. DYHKYUOHANbHASL 3A8UCUMOCTMb, (DYHKYUSL,
epaghux QyHxyuu, cnocobwvl 3a0anusi QyHKYuuU, apeymeHm u 3HayeHue QyHKyuu,
obnacmv  onpeoenenus U MHONICECMBO 3HAYEHUU QYHKYuY, HYIU @QYHKYUU,
nPoOMedHCYymKU 3HAKONOCMOSHCNEA, MOHOMOHHOCTY @yHKyuu,
YEMHOCMb/HEYEMHOCIb QYHKYUU,

o cmpoumsb 2epaguxu JAUHEUHOU, KEaOpamuyHou @YHKYul, 00pamHoll

k
NPONOpYUOHAIbHOCMU, PYHKYUU 8uda. Y =a+ p V- Ix, y=3¥x, y=|x;



® Ha npumepe K8aOpamuyHou HYHKYUU, UCHOAb308AMb NPeodpa306aHus
epaguxa @yuxyuu Y=(X) ons nocmpoenus epaguxos @yuxyuii y = af (kx+b)+c;

® CcoCcmasnamv YPAGHEHUs. NPSAMOU NO 3A0AHHBIM YCILOBUAM: NPOX0Osiujell
uepes 06e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osuel yepe3 OaHHYI0 MOYKY
U napaiebHou OaHHOU NPSAMOI,

® uccnedogamv QYHKYUIo no eé epaguxy;

® HaxoOumov MHOHCECMBO 3HaAueHUl, HYIU, NPOMENCYMKU
3HAKONOCMOSIHCMBA, MOHOMOHHOCIU K8AOPAMUYHOU (YHKYULL,

® onepuposamv NOHAMUAMU. NOCAE008AMENbHOCMb, apupmemuyeckas
npoepeccus, 2eoMempuyeckas npospeccusl;

® pewams 3a0a4U Ha APUPMEMUUecKyr0 U 2e0MempuUdecKyio npocpeccuro.

B noBceHeBHO KM3HU M NIPU U3YyYE€HUHU APYTHUX NMPEIMETOB:

®  ULTIOCMPUPOBAMb C NOMOWLIO 2PAPUKA DPeabHYI0 3A8UCUMOCHb UTU
npoyecc no ux XxapaxKmepucmurKam,

®  UCNONBL308AMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU QYHKYUU Npu
pewenuu 3a0ad U3z Opy2ux y4eOHbvix npeomemos
TexcToBBIE 3a1aYN

o Pewamb npocmule U CLOJNCHBIE 3A0AYU PASHBIX MUNOS, d MAKICe 3A0a4l
NOBBIUEHHOU MPYOHOCHU,

®  UCNONBL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEU MEKCMO8 CJLONCHBIX
3a0ay OJisl NOCMPOEHUS NOUCKOBOU CXeMbl U PeueHUst 3a0ay;

® paziuuams  MoOelb — meKcma U MoOelb  peuleHuss  3a0avu,
KOHCMPYUpo8amsv K 0OHOU MOOeNU peueHUss HeCI0NCHOU 3a0ail pasHvle Mooelu
mexcma 3a0ayu;

® 3HamMb U NpUMeHAmb 00a cnocoba noucka peuwienus 3aday (om
mpebosanusl K YCI068Uio U OM YCI08Ust K mpebo8anuio);

®  MO0eIUPOBaAMb PACCYHCOEHUL NPU NOUCKE peuleHUsl 3a0ay ¢ NOMOUbIO
epagh-cxemi,

®  BblOCIAIMb YMANbL PeUleHUst 3a0aUU U COOEPHCAHUE KAHCO020 dIMAand,

® yuemb 6bIOUPAMbB  ONMUMAILHLIL ~ MemoO peuwleHuss 3a0a4yu U
0CO3HABAMb BLIOOP Memood, PACCMAMPUBAMb PA3IUYHBIE MEmOObl, HAXOOUMb
pasHvie peulerus 3a0adu, ecii 803MONCHO,

®  QHATU3UPOBAMDb 3aMPYOHEHUS. NPU PeUeHUl 3a0ay;

®  GLINOIHAMb  PA3IUYHbIE NPeodPA308aHUS  NPEONIONCEHHOU  3a0ayl,
KOHCMPYUpPOB8amsv HOBble 3a0a4U U3 OAHHOLL, 8 MOM YUcCie 0Opammuovle,

® UHMepPNpemuposamsb  BbIYUCIUMENbHblE — pe3ylbmamvl 8  3adaue,
ucced08ams nNowy4eHHoe peuerue 3a0ayi,

®  QHATUZUPOBAMDb BCEBO3MOJICHbIE CUMYAYUU B3AUMHO20 PACNOJIONCEHUS
08YX 00BEKMO8 U USMEHEHUe UX XAPAKMEePUCMUK NPU COBMECMHOM O8UNCCHUU
(ckopocmb, 6pems, paccmosiHue) nNpu peweHuu 3a0ai Ha O08UdCeHUe 08YX
00beKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOJIONHCHBIX HANPABIEHUSX,

® UCCNe008amb  BCEBO3MOJICHbIE CUMYAUUU NpU peulenuu 3a0a4 Ha
08UdICeHUE NO peKe, PACCMAMPUBAmMs Pa3Hble CUCTeMbl OMCYEéma,



® pewiamsb pazHo0OPa3Hble 3a0a4U «HA YACMUY,

® pewamsv U 000CHOBbIBAMb CB0€  peuleHue 3a0ay  (8vlOensamb
MaAmemMamuyeckyo 0CHO8Y) Ha HAX0JHCOeHUe 4acmu Yucia U 4ucia no e2o dacmu
Ha OCHOBE KOHKPEMHO20 CMbICLA OpoOU;

® 0co3Hasamv U OOBACHAMb UOEHMUYHOCMb 3A0aY pPA3HbLIX MUNOE,
CBAZBIBAIOWUX MPU BEIUYUHBL (HA pabomy, HA NOKYNKU, HA 08UJCEHUe). 8blOemb
MU BEIUUUHBL U OMHOULEHUSL MeHCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3a0at,
KOHCMPYUupoeams cobcmeenHvle 3a0ay YKa3auHbIX MUnos;

® grlademb OCHOBHbIMU MeMOoOaAMU peuleHusi 3a0a4 Ha CMeCu, CHIdebl,
KOHYeHmpayuu,

® pewams 3a0a4u HA NPOYEHMbL, 8 MOM UUC]e, CLONCHbIE NPOYEHMbL C
000CHOBAHUEM, UCNOAB3YSL PA3HBLE CNOCOODL;

® pewams jocudecKue 3a0ayu pazHblMu Cnocodamu, 8 Mmom Yucie, ¢ 08yMs
onoxamu u ¢ mpems OJ10KamMu OAHHBIX ¢ NOMOWbI0 MabIUY,

® pewams 3a0auu NO KOMOUHAMOPUKE U Meopuu 6epossmHOCmell Ha
OCHOB€ UCNONIL30BAHUS UZYYEHHBIX MEMOO08 U 0OO0CHOBLIBAMb pelleHUe,

® pewambs HeCl0JCHbIE 3A0ayU N0 MaAMeMaAmu4ecKol cmamucmuxe;

® o061ademb OCHOBHbIMU MEMOOAMU PEeULeHUs CIONHCeMHbIX 3a0auy.
apugpmemuueckuil, aneedpaudeckull, nepeboOp BAPUAHMO8, 2eoOMemPUUecKuUll,
epaguueckutl, npUMeHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHbIMU CUMYAYUSIX.

B noBcenHeBHO KM3HU M TIPH U3YYE€HHH APYTHX MPEAMETOB:

®  gblOeNAMb NPU peueHuU 3a0ay XapaKkmepucmuku paccmampusaemorl 8
3adaue  cumyayuu,  OmMJIUYHble  OM  pDealbHulX  (me, OmM  KOMOPbIX
abcmpasuposanucy), KOHCMPYUpO8amb HO8ble CUMyayuu ¢ Y4emom Imux
Xapaxkmepucmuxk, 8 YACMHOCMU, NpU peueHur 3a0ay Ha KOHYEeHMpayuu,
YUumvi8ams nIOMHOCHb 8eULeCmed;

® pewamsv U KOHCMPYUPOBAMb 3A0AyU HA OCHOBE PACCMOMPEHUs.
PEAbHbIX CcUumyayuil, 8 KOMOPbIX He Mmpedyemcs MOYHbIUL GbIYUCIUMENbHDILL
pe3yromam,

® pewamv 3a0a4u HA OBUJICEHUE NO peKe, PACCMAMpPUBas pPAa3Hble
cucmemvl omcuema
CTaTHCTHKA U TEOPHUS BePOSITHOCTEMH

o  Onepuposamv NOHAMUAMU. CMOLOUAmMble U KPY208ble OUASPAMMb,
mabauysbl OAHHBIX, CpeoHee apughmemuveckoe, MeouaHa, Haubonvwee U
HauMmeHblulee 3HAYeHUs 8blOOPKU, pA3MAax 6blOOPKU, OUCNEPCUs U CIMAHOAPMHOe
OMKJIOHEHUe, CTYYAUHASL USMEHYUBOCb,

® uzglekamv  UHoOpMayuro, NPeOCMAGIeHHYI0 8  mabauyax, Ha
ouazpammax, epaguxax,

® cocmaeiamb madIuYbl, CMPoums OUaAcPAMMbl U 2paQuKkyu HA OCHOBe
OAHHbIX,

® onepupogamv NOHAMUAMU: DAKMOPUAT YUCIA, NEPEeCMAHOBKU U
couemanus, mpeyeonvruk llackans,

® NpuUMeHAmMb NPABUIO NPOU3BEOeHUs NpU peuleHUul KOMOUHAMOPHBIX
3a0au,



® onepupogamv NOHAMUAMU. CAVHAUHBIL ONbIM, CAVHAUHBIL 6blOOP,
ucnolmanue, d1eMenmapHoe  cayyalnoe cobvimue  (Ucxo0),  Kiaccuueckoe
onpeoesienue 8eposMHOCMU CAYYAUHO20 COObIMUS, Onepayuu HAo CIY4atHbIMU
coObLIMUAMU,

® npedcmasnams UHQOpMayuIo ¢ NOMowbIo Kpy208 Junepa,

® pewamsb 3a0auu HA  GbIYUCIEHUE BEPOIMHOCMU C  NOOCUEemOM
KOJIUYeCmea 6apuanmos ¢ NOMOUbI0 KOMOUHAMOPUKU.

B noBceHeBHOM KM3HU M NIPU U3YyYE€HHHU APYTHUX NPEIMETOB:

® u3BNeKamb, UHMEPNPemuposams U NpPeoopPaz’06vleams UHGOPMaAyUIo,
npeocmasienuyro 6 mabauyax, Ha Oouaspammax, 2epapurax, ompaxncaruyo
CBOUCMBA U XAPAKMEPUCMUKU PEATIbHbIX NPOYECCO8 U AGNEeHU;

® onpederams  cmamucmuiecKue  Xapakmepucmuxku — 8blOOPOK  No
mabauyam, ouazpammam, papuxkam, 6bINOIHAMb CPABHEHUE 8 3A8UCUMOCIU OM
yenu pewienus 3a0ayu,

®  OYeHUBAMb 8ePOAMHOCHb PEAIbHBIX COOLIMULL U A61eHUI.
HUcropust MaTeMaTHKHU

e Xapaxmepuzoeamsv 6KIAO BbIOAIOWUXCA MAMEMAMUKO8 8 pazeumue
MamemMamury U UHbIX HAYYHBIX 001acmeti,

®  NIOHUMAmMb poNb Mamemamuku 8 pazsumuu Poccuu
MeTtoabl MAaTEMATHKH

o Ulcnonv3ys  uszyueHwvie  Memoovl, NPOBOOUMb  OOKA3AMENbCME0,
8bINOJIHAMb ONPOBEPIHCEHUE,

e Bulioupamb u3yyeHHble Memoobl U UX KOMOUHayuu Ons peuleHus
mMamemamuyeckux 3a0ay;

®  UCNONBL308aND mamemamuyecKue 3HAHUA 074 ONUCAHUS
3aKoHOMepHOCmel 6 OKpydcaroulen  O0eucmeumensHocmu U NPoOUu38e0eHUsX
uckyccmea,

® NpuMeHAmb npocmeluiue NpPOSPAMMHbIE CPeOCm8ad U INEeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbL NPU PeULeHUU MAmeMamuieckux 3a0au.

2. Copaepskanue y4eOHOr 0 nmpeaMera

Yucaa

PanunonanbHble YucIa

MHOXeCTBO palMoHaNbHBIX 4Yuceld. CpaBHEHHE palMOHAIBHBIX YHCEIL.
JleficTBHS C palMOHAIBHBIMU 4YHCHaMU. [Ipedcmasnenue payuoHaibHO20 HUCIA
0ecsimuyHol OpoobI.

HppaunoHajbHbIe YUCIa

[TonsiTue wppauMoOHANBLHOrO YHcia. Pacrno3HaBaHuWe HppaMOHATIBHBIX

gyucen. [lpumepsl nokazatenbcTB B anredpe. MppaumoHanbHOCTH 4YMCIa N/
[Ipumenenue B reomerpuu. Cpasuenue uppayuoHanivhwvlx yucein. Mmnoorecmeo
0elicmeumenbHblX Yucel.

ToxaecTBeHHBbIE Pe0Opa3oBaHUA



YucioBbIe U OyKBEHHbIE BHIPAKEHUS

Boipaxxenue ¢ nepemMeHHOW. 3HaueHue BoIpaxkeHus. IlogcTtaHoBka
BBIPA)KEHUI BMECTO MEPEMEHHBIX.

Ilesbie BbIpakeHUus

CrernieHb ¢ HaTypaldbHBIM TIOKa3areneM u e€ cBoiicTBa. [IpeobOpazoBanus
BBIpaKEHUH, COJIEPIKAIINX CTEIICHU C HATYPaJIbHBIM IMOKAa3aTEJIeM.

Onnounen, MHorowieH. JleMcTBUST C OAHOWIEHAMH UM MHOTrOYJIEHAMH
(cmoskeHue, BbIUMTAHUE, YMHOXKEHHE). DOpMyIibl COKpaAlIEHHOTO YMHOXKEHHUS:
Pa3HOCTh KBaJApaTOB, KBAJpaT CyMMbl U pa3HOCTH. Pa3iokeHne MHOrowieHa Ha
MHOXXHUTETIM: BBIHECEHHE OOINEero MHOMXHUTENS 3a CKOOKH, 2pynnuposKa,
npumeHeHue @GOpMyn COKPAWEHHO20 YMHOXMceHus. Keadpamuviti mpéxuinen,
pasnodicenue Keaopamuo20 mpexuieHa Ha MHONCUMENU.

/po0HO-paniuoHa/IbHbIE BbIPAKEHUSA

Crenenp ¢ 1menbiM mokaszateneMm. lIpeoOpasoBanue ApOOHO-TMHEWHBIX
BBIDOKCHUN: CIIOKEHUE, YyMHOXEHHUE, JeleHHue. Aneebpauueckas Opoodw.
Honycmumbie 3Hauenusi nepemMeHHvIX 8 OpPOOHO-PAYUOHANLHBIX BbIPANHCEHUSX.
Coxpawenue anceopauueckux opobei. Ilpusedenue ancebpauueckux opooei K
obwemy 3Hamenamenio. [leticmeus ¢ aneeopauyveckumu OpoOAMU: ClLOJICEHUe,
svluUmanue, YMHoJCeHue, 0elleHue, 6036e0eHue 8 CeneHtb.

IIpeobpa3zosanue gvipasiceHutl, cooeprHcauiux 3HaxK Mooyis.

KBaaparHbie KOpHH

ApudmMernuecknii KBaJIpaTHBIM KOpeHb. lIpeoOpasoBaHuE BBIPAKECHHUIA,
CoZIepKalllUX KBAJpPAaTHbIE KOPHU: YMHOXKEHHE, JECIEHUE, BBIHECEHUE MHOMKUTENS
U3-T10]1 3HAKa KOPHS, 8HeCeHue MHOMCUMes No0 3HAK KOPHS.

YpaBHeHHs M HEpaBeHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOMCTBAa YHCIOBBIX PAaBEHCTB. PaBEHCTBO ¢
IIEPEMEHHOM.

YpaBHeHus

[lonsiTue  ypaBHeHUSs W  KOpHsA  ypaBHeHus. [Ilpedcmasnenue o
pasHocunvHocmu  ypaguenui. Qbracmev onpeodenenusi ypasHeHus (obnacmo
00NYCMUMbIX 3HAYEHUL NePeMEeHHOU).

JIuHeiiHOe ypaBHeHME U €T0 KOPHHU

Pemienne nuMHENWHBIX YypaBHEHWU. Jluneunoe ypasHeHue ¢ napamempom.
Konuuecmeo kopmneu nuneunoco ypaeuenus. Pewenue numeunvix ypasHeHul c

napamempom.
KBaaparHoe ypaBHeHUEe U €r0 KOPHU
KBagpatHele  ypaBHEHHS. Henonuble  kBajpaTHble  ypaBHEHMS.

JIACKpUMUHAHT KBaApAaTHOTO YypaBHEHUs. @opmylia KOpPHEW KBaApaTHOTO
ypaBHeHus. Teopema Buema. Teopema, obpammnas meopeme Buema. Peiienue
KBaJpaTHBIX ypPaBHEHWW: MCHOJb30BaHUE (POPMYJIbI JJII HAXOXKJICHUS KOpHEH,
epaguueckull Memoo peuieHus, paiodceHue Ha MHOMCUmenu, noobop KopHel ¢
ucnonvzosanuem meopemvl Buema. Konuuecmeso xopmuetl keadpamnozo ypagHeHus
8 3asucumocmu om e2o ouckpumunanma. buxkeaopammnvie ypasnenus. Ypaenenus,
c800UMble K TUHEUHbIM U KaopamHuviM. Keaopamusie ypagHeHUs ¢ napamempom.



/{po0HO-panoHa/IbHbIC YPABHECHUSA

Pemenue mpoctedmmx apoOHO-TMHEWHBIX ypaBHEHUH. Pewenue OpoOHO-
DPAYUOHATILHBIX YPABHEHUI.

Memoowvl pewienus ypagnenuii: Memoovl PABHOCUIbHBIX NpeoOpa308aHull,
Memoo 3amenvl NnepemeHHol, epaghuueckuti memoo. Hcnonvsoeanue ceolicme
@dyHKyul npu peueHuu ypagHeHull.

lIpocmetiwue uppayuonanvrvle ypagHenus 8uoa «/f (x)=a, Jf (x) =/g(x) -

Vpasnenus euda X" =a.Ypaenenus 6 yenvix uuciax.

Cucrembl ypaBHEeHUH

VYpaBHeHHE C JBYMsS MEPEMEHHBIMU. JIMHENHOE YypaBHEHHE C JBYMS
nepeMeHHbIMU. [Ipsaimasn kax epaguueckas unmepnpemayusi TUHEUHO20 YPAGHEHUS
¢ 08YMs1 nepeMeHHbIMU.

ITonsTre cucteMsl ypaBHEHU. Penienne cuctembl ypaBHEHUN.

Mertoabl penieHusl CUCTEM JIMHEWHBIX YPaBHEHUN C JBYMS IIE€PEMEHHBIMU:
epaghuveckuil Memoo, Memoo ClOAHCeHUs, METO]1 TIOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

UucnoBsie HepaBeHcTBa. (CBoiiCTBAa YMCIOBBIX HepaBeHCTB. [IpoBepka
CIIPaBEIJIMBOCTH HEPABEHCTB MPH 3aJaHHBIX 3HAYEHHUSIX TEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. Ctporue u Hectporue HepaBeHcTBa. Obaacms
onpeodeneHus Hepagencmaa (001acms OONYCMUMBIX 3HAYEHUL NePeMeHHOl).

Pemenune nuHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue Keaopammvix
HepaseHcme: UCNONb308aAHUEe CBOUCME U 2paguKka KeaopamuyHou @QYHKYUU,
Memoo UHmMepeanos. 3anucy peuieHus KeaOpamHo20 HepaseHCcmad.

Pewenue yenvix u  OpoOHO-pAYUOHATILHLIX  HEPABEHCME  MemoooM
UHMEpPBaos.

CucremMbl HEpABEHCTB

CucTtembl HEPAaBEHCTB C OAHOWN NEpeMEHHOM. Pellienne cucteM HEpaBEHCTB C
OJTHOM MEepPEMEHHOM: JIMHEUHbIX, kgadpamubix. V1300paxkeHne pelieHus CUCTEMbI
HEPaBEHCTB HA YUCJIOBOU MpsIMOM. 3aMKUCh PEIIEHUSI CUCTEMbI HEPABEHCTB.

DyHKUMUHU

HousaTne QpyHKUMU

JlekapToBbl KOOPJAMHATHI Ha MJIOCKOCTH. POPMHUPOBAHUE MPEICTABICHUN O
METaNpeMETHOM TOHATHU «KOOpJAUHATBI. (CnocoObl 3amaHus (QYHKIMM:
aHANMUTUYECKUM, Trpaduyeckuii, Tabmuuabld. [padux dyaxkuum. Ilpumeps
GyHKIMNA, TMONy4aeMbIX B TIPOLECCE HCCIEAOBAHMS PA3JIMYHBIX pPEaTbHbIX
IPOIIECCOB M peIieHus 3aad. 3HaueHne QpyHkiuu B Touke. CBolicTBa (HYyHKIIHIA:
0o0JacTh  OMpenereHusi,  MHOXKECTBO  3HAYEHUH,  HYIH,  TMPOMEXKYTKH
3HAKOMNIOCTOSIHCTBA,  YEMHOCMb/HEYEMHOCMb, TPOMEXYTKH  BO3pacTaHUusl U
yObIBaHUs, HAaMOOJIbIIICe U HaMMeHbIlee 3HaueHus. MccenoBanne QyHKIUM 10 €€
rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvisnocmuv gynkyuu. Kycouno 3adanusie gynkyuu.



JIuneiinas ¢pyHkumus

CaoticTBa 1 rpaduK JUHEHHON (QYHKIMHA. YTIOBOH KOA(D(PUIIMEHT MPSIMOM.
Pacnonoxenue rpaduka auHeHHONW (GYHKIMM B 3aBUCHUMOCTH OT €€ YIJIOBOTO
ko3 dunreHTa u cBoOOAHOro uiieHa. Haxoowoenue kodg@uyuenmos nuneunou
@YHKYUU nO 3a0AHHLIM YCIOBUAM: NPOXONHCOEHUe NPIAMOU yepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOJHCOeHUe NPSAMOU UYepe3 OAHHYI0 MOUKY U
napaienrbHol OaHHOU NPIMOLL.

KBagparuunas ¢pyHkuus

CroiictBa u rpaduk kBagpaTuyHo QyHKIMH (mapadona). Ilocmpoenue
epaghuxa xkeaopamuunou Qyukyuu no mouxam. Haxoxnenue Hyiaeil KBaapaTUIHON
GYHKUMU,  MHOXMCECm8a  3HAYEHUU,  NPOMENCYMKO8  3HAKONOCHOAHCMEA,
NPOMENCYMKO8 MOHOMOHHOCTU.

Oo0paTHasi IPONOPUMOHAIBHOCTD

CgoiicTBa PyHKIIUH Y = K y = j—z ['unep6omna.
X

I'pagpuxu ¢ynkuyuir. Ilpeoopazosanue epaguxa Gynxyuu y= f(x) ona
nocmpoenus 2paguxos Qyukyuti 6uoa y = af (kx+b)+c.

. k
Tpagpuru dymyuit y=a+—— y—Jx, y=4%, y=|x.

X+b'
Ioc/ie0BaTEILHOCTH M IIPOrPECCHH
YuciaoBad MTOCJIEI0BATEIHFHOCTb. [TpumepsI YUCJIOBBIX

nocJyieoBaTeNbHOCTEH. beckoHeuHble TOocieq0BaTeNbHOCTH. ApudmMeTnueckas
nporpeccust U e€ cBoiicTBa. ['eomerpuueckas nporpeccus. Popmyna obue2o unena
U cymmovl N Nepevix HleH08 aApuhmemuueckou u 2eoMempudecKol npocpeccull.
Cxoosawascs ceomempuueckast Npo2peccus.

Pemienue TeKCTOBBIX 32124

3amaum Ha Bce apumMeTHYeCKUE NeCTBUS

Pemenue TekcTOBBIX 3amad apupMeTHYECKUM crocodom. Vcmomp3oBaHme
TaOJIUIl, CXEM, YEPTEIKEH, IPYrux CPEACTB MPEACTABICHUS JaHHBIX MPU PEIICHUU
3a7ja4u.

3ajaum HA ABMKeHHUE, PA00Ty U MOKYIIKH

AHaJI3 BO3MOXHBIX CUTYallMil B3aMMHOI'0 PACIOJIOAKEHUS OOBEKTOB MPU UX
JIBMYKEHUH, COOTHOIICHUS 00HEMOB BBIMTOJIHAEMBIX Pa0OOT MTPU COBMECTHOU paboTe.

3amaum HA YACTH, 10JIU, MPOLEHTHI

Pemienne 3amad Ha HaXO0XAEHUME YACTHM YUCIA W YHCIA O €ro 4YacTH.
Pemienve 3amady Ha mpoueHTHl U A0JU. [IpruMeHeHue MponopuUil MPU pPElICHUH
3a7ad4.

Jloruyeckue 3axa4u

Pemenne normueckux 3anad. Pewernue noeuweckux 3aoau ¢ NOMOWBIO
epacghos, mabauy.

OcHOBHBbIE MeTOAbI pellleHUs] TEKCTOBBIX 3aaa4: apuPpMETHUCCKUH,
anreOpanyeckuii, mepeOop BapuaHTOB. [lepguunvie npeocmaeneHuss 0 Opyeux
Memooax pewenus 3a0ay (ceomempudeckue u epapuyeckue memoowvl).



CraTucTika M Teopusi BePOsITHOCTENH

CraTtucruka

Tabnmuunoe u rpaduueckoe TMPEACTaBICHUE AaHHBIX, CTOJIOYaThie U
KPYroBbl€ JHarpaMmbl, Tpaduku, MNPUMEHEHHWE auarpaMM H TpaduKoB IS
OMHUCAHUS 3aBUCUMOCTEH pealbHbIX BEIUYMH, H3BJICUeHHE HHPOpPMALUU U3
Tabmui, auarpamMMm u rpadukoB. OmnucaTenpbHBIC CTATHCTHYECKHE ITOKa3aTeNn
YUCJIOBBIX HAOOpOB: cpeaHee apupMeTHUecKoe, Meduana, HauOoJbIIee U
HauMEHbLIee 3HaUeHUsl. Mepbl pacCeMBaHUs: pa3Max, OUCnepcus U CImaHoapmHoe
OMKIOHeHUe.

Cny4JaitHass U3MEHUYMBOCTh. VMI3MEHUYMBOCTH TIpu U3MepeHUsx. Pewarowjue
npaeuna. 3aKkOHOMEPHOCMU 8 USMEHYUBBIX GeTUUUHAX.

CayuaiiHbie cOObITHS

CrnyyaiiHble OMBITHI (IKCIIEPUMEHTBHI), 3JEMEHTAPHBIE CIIy4ailHble COOBITHS
(ucxonel). BepostHOocTH 3ieMeHTapHBIX COObITUH. COOBITHS B CIy4alHBIX
SKCIEPUMEHTaxX U OJIaronmpUsATCTBYIOIIME dJIEMEHTapHbIe COOBITHS. BeposTHOCTH
CITy4aitHBIX COOBITHNA. OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.
Kinaccuueckne BEpOATHOCTHBIE ONBITHI C HCHOJIB30BAHMEM MOHET, KyOHKOB.
lIpeocmaenenue cobvimuii ¢ nomowvto ouazpamm Jinepa. lIpomusononodichvle
coovimus, o0bOveouHeHue U nepeceyerue codovimui. Ilpasuno  crodxcenus
seposamuocmeti. Cuyuatinviti 6vloop. Ilpedcmasnenue 3kcnepumenma 8 6uoe
oepesa. Hesasucumvie codvimus. Ymuooicenue eepoamuocmeli He3ABUCUMbBIX
coovimuii. Ilocnedosamenvuvle Hesagucumvle ucnvimauus. llpencraBieHue o
HE3aBUCUMBIX COOBITHSX B )KH3HHU.

Dnemenmovlt KOMOUHAMOPUKU

Ilpasuno ymmoowcenus, nepecmanosxu, gaxkmopuan uucia. Couemanus u
yucno cowemanuti. Popmyna uucaa covemanuti. Tpeyzononux Ilackans. Onvimul ¢
OONLUWUM  YUCTIOM  PABHOBO3MONCHBIX INeMEeHMApPHbIX cobvimutl. Beiyucnenue
6eposmHOCmell 8 ONbLIMAX ¢ NPUMEHeHUeM KOMOUHamopHulx goopmyn. Mcnetmanus
bepnynnu. Yenex u neyoaua. Bepoamnocmu cobvimuii 6 cepuu UCHbIMAHULL
bepnynnu.

Cnyuaitnole genuqunl

3Hakomcmeo co  CAYHAUHbIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKDEMHbIX CYUAUHBIX BENUYUH. Pacnpeodenenue 6eposimHocmell.
Mamemamuueckoe oxcudanue. Ceolicmea MamemMamuyecko20  OHCUOAHUSL.
llousmue o 3axome 6onvuwiux uucen. Msmepenue eeposmmuocmei. Illpumenenue
3aKoHa OOMbWIUX HUCeN 6 COYUONO2UU, CMPAXO8AHUU, 6 30PABOOXPAHEHUMU,
obecneuenuu 6e30NaACHOCMU HACENeHUsL 8 YPE38bIUALIHbIX CUNY AYUSIX.

HUcTopus MmaTeMaTuKH

Bosnuxnosenue mamemamuxu xax Hayku, smansi eé pazeumus. OcHoGHble
pasoenvl mamemamuxu. Bwioawowuecsi mamemamuku u ux 6K1a0 8 passumue
HAayKU.

beckoneunocmv mHodxcecmea npocmulx yucen. Hucia u Onumbl 0mpesKos.
Payuonanvuvie uucna. Ilompebnocmv 6 uppayuonanvhvix uuciax. ILllxkona
Iugazopa



3apooicoenue anceopvr 6 nedpax apugpmemuru. An-Xopezmu. Poowcoenue
oykeennou cumeonuxu. Il.@epma, @. Buem, P. Jlexapm. Hcmopusa eonpoca o
HaxooicoeHuu ¢Hopmyn KopHell aneeopaudecKux ypasHeHuu cmeneuetl, OONbUIUX
yemwvipex. H. Tapmanws, [[c. Kapoano, H X. Abenv, 2.1 anya.

llossnenue  memooa KOOpOuHam, n0360510U4e20 nepesooums
2eomempuyieckue 00vekmol Ha A3blK aneeopwl. llosenenue epaguxos gyuxyui. P.
Jlexapm, I1. @epma. [Ipumepol paznuunsvlx cucmem KOOpOUHaAm.

3aoaua Jleonapoo Iluzanckoeo (Dubonauyu) o Kpoaukax, uucia
Qubonauyuu. 3adaua o waxmamHou oocke. CXO00UMOCMb 2e0MempPUlecKoll
npozpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuvle uepwvl. 11,
@epma, b.Ilackane, A. bBepuynnu, A.H.Koamozopos.

Pone  poccutickux  yuéuvix 6 pazeumuu mamemamuxu: JI.Oinep.
H.U.Jlobauesckuii, I1.J1. Hebviwes, C. Kosanesckas, A.H.Koamozcopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuueckux u
Hagueaykux Hayk, pazsumue poccutickoco ¢roma, A.H.Kpvinos. Kocmuueckas
npoepamma u M.B.Kenoviu.

3. TemaTnuyeckoe MJIaHUpPOBaHHE
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OcHOBH
=) =) bl¢
- = - = - OCHOBHbIE BHAbI HAIIPABJI
2 S o S o [meATeIbHOCTH o0yvyarmuxcst eHUSA
s ; = Tembt ; & (na BOCIIMTAT
g = 3 = g YPOBHE yHl/Iliepca.]IuI)HbIX a
§ § Y4eOHBIX JIeiiCTBHI) €JbHOU
nesATeIbH
ocTH
Bripaxenus 5 | Haxoauth 3HaYeHHUS YHCITOBBIX [MarpuoTn
BBIPQXCHUM, a TAKIKE BBIPOKEHUN C | YecKoe
= I[IpeoGpasoBanue 4 TIEPEMEHHBIMU TIPH YKA3aHHBIX BOCIIUTaH
E BBIPAXKEHUI 3HAYCHHSX TICPEMCHHBIX. ue,
°=’ Hcnons3oBarh 3HAKU >, <, >, <, Tpaxx1aHC
= Konrponbnas pabora 1 | aurare u cocranats JIBOMHBIE KO€
I~ Nel HEpaBEHCTBA. BBINOIHATE BOCIIUTAaH
< N MPOCTeHINe Mpeodpa3oBaHus ue,
= 22 yPaBHeHHHvC OAHOH / BBIPQXXCHUMN: TIPUBOJINUTH TOJO0HBIE | TyXOBHO-
§ HIEPEMEHHON claraeMbie, pacKpbIBaTh CKOOKH B HpaBCTBE
CyMMe WJIA Pa3HOCTH BBIPAYKCHUIA. HHOE
§ CraTncTIrIecKue 4 PZ)H.IaTB ypaF];HeHI/IH Bm[apax =bmnpu | BocuTaH
= XapaKkTCPUCTHKH pa3IMYHBIX 3HAYCHUSX a U b, a ue,
E KouTtponbnas paGota 1 | TAKKE HECTIOKHDBIC YPABHEHHS, ACTETUIEC
% Ne 2 CBOJISIIMECS K HUM. | xoe
8 Hcnonp3oBath anmapaTt ypaBHEHHH | BOCITUTAH
:.E JUTSL PEIIEHUS] TeKCTOBBIX 3a7ad, ue,
WHTEPIPETUPOBAThH PE3YIIbTAaT. HEHHOCTH
Hcnonp3oBaTh npocTeime Hay4HOr' 0
CTaTHCTUYECKHE XaPAKTEPUCTUKH MO3HAHUSA
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OcHOBH
=) =) bl¢
- = - a - OCHOBHBIE BUAbI HAIIPABJI
g S o g 3| nesrenpbHOCTH 0GydaOIIMXCS enust
A T 9 Tembl T oo
g = g = S (uma ypoBHE yHMBepCaJbHbIX BOCTHTAT
§ § Y4eOHBIX JIeiiCTBHI) e1bHOU
aesiTeJibH
ocTH
(cpemnee apudmernaeckoe, ,
pasmax, MoJia, MeIMaHa) Jist ¢dusnueck
aHaJM3a psizia JaHHBIX B HECJIOKHBIX | O€
CUTYyaLusx BOCIIUTAH
ue,
OYHKIHMHA U UX 5 | Beruncnars 3HaueHus GyHKLIUH, Tpy0BOE
rpauku 3aJJlaHHOH (OPMYJIOH, COCTABIIATH BOCITHTAH
Tabauubl 3HaueHuit pynkuuu. [1o v,
Jluneitnas pyHkuus 5 | rpaduky QyHKIMHM HAXOIUTH 5KOJIOTHY
3HAYEHHUE (PYHKIMM 10 U3BECTHOMY | ocxoe
KontponbHas pabora 1 | snavenmio aprymMeHTa u pelarb BOCIIMTAH
Ne 3 oOparHyto 3anauy. CTpouTh e
rpaduku mpsIMOi
11 MPONOPIUOHATIBHOCTU U TMHEUHON
§ (YHKIMH, OMTUCHIBAThH CBOHCTBA
5 sTux ¢yHkmd. [loHnMaTh, kKak
= BJIMSICT 3HAaK Kodduimenta k Ha
(=] pAacIojioKeHHe B KOOPAUHATHOMN
TUIOCKOCTH Tpaduka QYyHKIUH Y =
kx, roe k # 0, xak 3aBUCUT OT
3HaueHMii k u b B3anMHoe
pacronoxenne rpapuKoB IBYX
¢ynkumii Buga y =kx + b.
WnTepnipernpoBats rpaduku
peabHBIX 3aBHCUMOCTEH,
OIMCHIBAEMBIX (OpMYJIaMH BUAA y =
kx,rnek#0uny=kx+b
CreneHb U ee CBOWCTBA | 5 | BruucnaTh 3HaU€HUS BBIpaKEHUI
BHJIa a’*n, TJ€ a — MPOU3BOJIHHOE
OnHouneHbl S YHUCII0, N — HATypaJIbHOE YHUCIIO,
YCTHO U MHUCHMEHHO, a TaKXKe C
Kontposnbnas padora 1 TTOMOTITBIO KATHKYJIATOPA.
11 Ne 4 ®DopMyITUpOBaTh, 3aMUCHIBATH B

CreneHb ¢ HATYPAJbLHBIM MOKAa3aTeIeM

CUMBOJIUECKON (hopMe H
000CHOBBIBaTh CBOMCTBA CTCTICHU C
HaTypaJbHBIM TIOKa3aTeIeM.
[IpumeHsTh CBOWCTBA CTENEHU IS
peoOpa3oBaHuUs BEIPAKEHUH.
BBINIONHSTE yMHOXKECHUE
O/THOYJICHOB M BO3BE/ICHHE
OJIHOYJICHOB B cTerieHb. CTPOUTH
rpaduku QyHKIHH y = X2 0y =
x"3. Pemats rpaduieckn
ypaBrenus x*2 =kx +b, x"3 =kx +
b, rae k u b — HekoTOpbIe Ynca
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DopMyJIbI COKPAILIIEHHOT0 YMHOKEHH

Ne 7

[IpeoGpazoBanue
LEJIBIX BBIPAKEHUN

Konrponsnas padora
Ne 8

pasinyHbIe TpeoOpa3oBaHUs IIENTbIX
BEIpQXCHUW TIPU PEUICHUN
YpaBHEHUH, TOKa3aTeILCTBE
TOXKJIECTB, B 33/]a4ax Ha JETHUMOCTb,
B BBIYHCIIEHUU 3HAYEHUI
HEKOTOPBIX BBIPAKEHHI C TIOMOIIIHIO
KaJIbKyJIATOpa

Cucr
eMbl
JHUHe

JIuneitnble ypaBHEHUS

C AByMs IICPEMCHHBIMHU

1 UX CUCTCMbI

OmnpenensTs, SBIAETCS I apa
qyCeN PEIIeHHeM JaHHOTO

OcHoBH
o o ble
- = - = - OCHOBHBIE BH/IbI HANpAaBJI
(5] (5]
g S © 9 © MAeATEJbHOCTH 00Y4aIOIIMXCH eHud
A z 2 Tembl 52
g E S E S (Ha ypoBHE yHMBEPCAJIbHBIX BOCTIHTAT
§ § Y4eOHBIX JIeiiCTBHI) eJIbHOU
aesiTeJibH
oCcTH
CyMMa H pa3HOCTh 3anucpIBaTh MHOTOYJIEH B
MHOTOWICHOB CTaHAAPTHOM BHUJIE, ONPEACIIATH
CTeNeHb MHOTOUJIEHA. BEITIONMHATE
HpOH3Be’HeHHe CJIOKCHHE U BbIYUTAHUC
ONHOMICHA 1 MHOTOYJICHOB, YMHOKEHHE
MHOT'OWJIEeHa
OJTHOWJICHAa Ha MHOTOYJICH U
-
: KOHTpOJ‘IBHaSI pa6OTa MHOT'O4JICHA HAa MHOT'OYJICH.
= 17 Ne 5 BrInonHATh paznoxenue
5
° MHOTOYJICHOB Ha MHOKHUTEIIH,
= IIpounssenenne HCIOJIb3YsI BBIHECEHUE MHOXKHTEIS
= MHOTOIICHOB 3a CKOOKH ¥ CIIOCOO IPYIIIUPOBKH.
IIpumensaTh nelcTBYs C
Konrponsnas pabora
NO 6 MHOT'OYJICHAMH IIpH pCIICHUN
B pa3HOOOpa3HbBIX 33/1a4, B YaCTHOCTH
IIpU PELICHUU TEKCTOBBIX 3a4a4 C
MOMOIIBIO YPaBHEHUI
KBagpar cymmel u Jloka3bIBaTh CIpaBeINBOCTh
KBaJpaT pa3HOCTH (bopMyI1 COKpaIEHHOTO
YMHOXEHHUS, IPUMEHATH UX B
Pasnocth kBazparos. peoOpa3oBaHUIXK METBIX
Cyév[Ma u paBHOCTB BI)Ipa)KCHI/II\/'I B MHOTI'OYJICHBI, a TaKXXE€
KyOOB
Y JUTSL pa3JioKEeHUs] MHOTOUWIECHOB Ha
19 KOHTpOJ'IBHaSI pa60Ta MHOKUTEIU. crnoabp30BaTh
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KoauuecTrBo
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Tembl

KoaudecTBO

4YacoB

OcCHOBHBIE BUABI
AeATeIbHOCTH 00y4al0 M XCH
(Ha ypoBHe YHHBEPCAJIbHBIX
Y4eOHBIX JIeiiCTBHI)

OcHOBH
ble
HANpaBJ
eHHu s
BOCITUTAT
eJIbHOM
neaTeJbH
oCTH

16

Pemienue cucrem
JIMHEWHBIX YPAaBHEHUHN

=
o

Kontponbhas pabota
Ne 9

YPaBHEHUS C JBYMS II€PEMEHHbBIMH.
Haxonuts mytém nepedopa neble
pelleHus IMHEHHOTO ypaBHEHUSI C
JIBYMsI IepeMeHHbIMH. CTPOHTH
rpaduk ypaBHeHus ax + by = c, rae
a#0wmwmb # 0. Pemats
rpa)M4ecKUM CIOCOOOM CHCTEMBI
JUHEHHBIX YpaBHEHUU C IBYMsI
nepemeHHbIMU. [IpumenaTs ciocod
MOJCTAHOBKH U CIIOCOO CIIOKEHUS
IPYU PEIIeHUH CUCTEM JIMHEHHbBIX
YpaBHEHUH C ABYMSI IEPEMEHHBIMU.
Pemate TeKCTOBBIC 3a/1a4H,
UCTIOJNIB3YSI B KAYECTBE
anreOpandecKoi MOJeNH CUCTEMY
ypaBHeHuli. UHTEepripeTupoBarh
pe3yibTaT, HOITY4YEeHHbIH pH
PELICHUN CUCTEMBI

IHoBTOpeHue

IloBTOpEHME

Hroroselii 3auét

Hrtorosas KoHTpoJIbHAS
pabora
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OcHOBH
=) 1=} bl¢
- = - a - OcHOBHBbIE BH/IbI HANPABJI
g 2 o S & meATeaLHOCTH 00YYAIONINXCS eHust
= = Temer z = (Ha ypoBHe YHHBEPCAJIbHbIX BOCIIMTAT
- =7 = 9 . N
§ § Y4eOHBIX JIeiiCTBHI) €JIbHOU
aesiTeJibH
ocTH
PanmonansHbie 1poou 5 | ®opmymupoBaTh OCHOBHOE IMaTpuoTu
U UX CBOICTBA CBOICTBO palMOHAIBHOMN pOo0H U yeckoe
HNPUMEHATH €ro AJIs1 IpeoOpa3oBaHys | BOCIIUTAH
CymMa 1 pa3HOCTh 6 | npoGeii. BIMOIHATE ClOMKEHME, ue,
.§ npobeit BBIYUTAHNE, YMHOXKECHUE U JIETICHUE | TPaKJIaHC
2 23 pannoHaNbHBIX Apo0eH, a TakxKe Koe
i[ KonTposbnas pabora 1 | BosBenenue IpoOHU B CTEIICHB. BOCIIUTAaH
2 No 1 BBINoIHATE pa3inyHbe ue,
= npeoOpa3oBaHus pallHOHATBHBIX JTyXOBHO-
3 Ipoussenenne 1 10 BBIPAXKEHH, JOKA3bIBATh HPaBCTBE
E yacTHOE ApoOeit TOKIECTBA. 3HATH CBOMCTBA HHOE
§ ¢ynkuun y=k/x , rae k # 0, u ymers | BocnuTaH
S: Kontponbhas pabora 1 ctpouts e€ rpaduk. Mcnomns3zoBarh ue,
Ne2 KOMIIBIOTEP AJISI HCCIICIOBAHUS JcTEeTHYEC
MOJIOKEHUs rpaduKa B Koe
KOOPAMHATHOH IJIOCKOCTH B BOCIIUTAH
3aBHCHMOCTH OT k ue,
LIEHHOCTH
JeiicTBUTETEHBIE 2 | llpuBoauTh mpUMEpHI HAYYHOTO
yucla PALMOHAJILHBIX U UPPALMOHAIBHBIX | ponpauy
yucenn. HaxonuTs 3HaYeHUs
ApI/I(I)MeTI/I%CCKI/Iﬁ 5 aqu)h/{'eTHIIeCKHX KBaJ[paTHBIX &)HBI/I‘-IGCK
KBaIpaTHBIA KOPEHb KOpPHEH, UCTIONB3ys MpH oe
5 HEOOXOJMMOCTH KaJIBKYIISATOP. BOCIUTAH
CaoticTa 3 Jloka3bIBaTh TEOPEMBI O KOPHE W3 e
= apudmeTnueckoro NPOU3BEACHUS U IPOOH, TOXKIECTBO Tp;/IIOBoe
& KBaJpaTHOI'0 KOPHs a =|a|, IPUMEHSATH UX B ROCITHTAH
i 19 MpeoOpa3oBaHMIX BhIPAKECHUH. ve,
E KOHTpOJILHaﬂ pa60Ta 1 OCBO607KZ[3TBC$I oT 3KOJIOTH
E Ne 3 MPPALMOHANBHOCTH B 3HAMEHATENAX | eoxoe
= [IpumeneHne cBOMCTB 7 Apobeit pmta a/ b, al( b+ c ). BoctuTan
< BBIHOCUTH MHOXUTEIB 3a 3HAK He
Q apu(hMETHIECKOTO KODPHS ¥ BHOCUTb MHOHTEITh MOJT
KBaJIPpaTHOT'O KOPHS 3HaK KopHs. Mcnonb30BaTh
KBaJpaTHbIC KOPHU VISl BBIPAKCHUS
KoutposbHas padora 1 IIEPEMEHHBIX M3 TEOMETPUYECKUX U
Ne 4 ¢usngeckux popmyin. CTpOHUTh
rpaduk QyHKIMU y= X U
WUTIOCTPUPOBATH Ha Tpaduke e
CBOMCTBA
z E KsanpatHoe ypaBHenue | 10 | Pemars kBagpaTHble ypaBHEHHUS.
g z ¥ €ro KOPHH Haxonuts mogbopom KOpHH
=z z KBaJpaTHOTO YPaBHEHUS, UCTIONB3Ys
2 g KonTponbhas pabora 1 | reopemy Buera. Mccnenopars
= Ne's

KBaJpaTHLIC YPAaBHCHUS 10
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OcHoBH
o o bie
- é - g - OCHOBHBIE BUAbI HAIIPABJI
% S 3 Tembr o g JesATeNLHOCTH o0yyarommxcst eHHsI
g = g = g (maypoBue YHUBEPCAJILHBIX | BOCHHTAT
§ § Y4eOHBIX JIeiiCTBHI) €JbHOU
HesiTeJIbH
ocTH
21 HpobGHbie 9 | AMCKPUMHMHAHTY U KO3 (HUIIHEHTaM.
palHoHAIbHBIE Pemare qpo0HbBIC panMoHaIbHBIC
ypaBHCHHS YPABHEHHS, CBOJISA PEIICHHE TAKHX
yYpaBHEHUH K PENICHHIO JIHHEHHBIX U
KonTponbhas pabota 1 | xBagpaTHBIX ypaBHEHHH C
Ne 6 HOCJIETYIOIINM UCKITIOUECHHEM
MOCTOPOHHUX KOpHeH. Pemarh
TEKCTOBBIC 3aJ1a4H, UCIIOJb3Ys
KBaJIpaTHBIE U IPOOHBIC YPABHEHHUS
YucnoBsie 8 | ®opMyaMpOBaThH M JOKA3bIBATH
HepaBeHCTBa " Ux CBOMCTBA YHUCJIOBBIX HCPABCHCTB.
CBOWCTB Hcrnosp30Bath anmapaTt HepaBeHCTB
JUISL OLIGHKH MIOTPEITHOCTH U
= Kontponbhas pabota 1
2 Ne7 TOYHOCTH HPUOIIKCHHUS.
< Haxoauts nepecedeHue u
2 20 HepaBeHCTBa ¢ OIHOI 10 | oObeaNHEeHHE MHOXKECTB, B
g_ HepeMeHHoﬁ U UX YaCTHOCTHU YU CJIOBBIX ITPOMEKYTKOB.
E CHCTEMBI Pemars nuHeliHBIE HEPABEHCTBA.
Pemats cuctemMbl JIMHEHHBIX
KOHTPOHBH&;{ pa60Ta 1 HEPABCHCTB, B TOM YMCJIC TaKUX,
Ne8 KOTOpBIE 3alUCAHBI B BUAE ABOHHBIX
HEPaBEHCTB
CreneHs ¢ LeIbIM 6 | 3Harh ompezeeHne U CBONCTBA
MOKa3aTeseM U €€ CTEIICHHU C IIEJIBIM TTOKA3aTeIeM.
CBOICTBA [TpuMeHATE CBOICTBA CTENICHU C
[EJTBIM TTOKa3aTeaeM pu
Konrponsnas pabora 1 .
Ne 9 BBITIOJIHEHUH BBIYMCIICHUN 1
npeoOpa3oBaHUK BBIPAKECHHIA.
neMenTH cTatneTuku | 4 | VICHOIb30BaTh 3aluch YHCeN B
11 CTaHIapTHOM BHIIE ISl BRIPQXKCHUSI

CreneHsp ¢ HeJbIM MOKA3aTeJIeM. DJIEeMEHThI

CTATUCTUKH

1 COTIOCTAaBJICHUS pa3MePOB
00BEKTOB, UTUTEILHOCTH IPOIIECCOB
B OKPYKaIOIIIEM MHUPE.

IIpuBOoaUTH IpUMEPHI
penpe3eHTaTUBHON U
HEpeINPEe3CHTaATUBHOW BEIOOPKH.
W3zBnexats nHDOpManUio U3 TabIHIl
94acTOT U OPTaHU30BEIBATh
WHGOPMAIIHIO B BHJIE TaOJIHIT
YacTOT, CTPOUTH HHTEPBATBHBIHN PSII.
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OcHoBH
=) =) bl¢
- = - a - OCHOBHbBIE BH/IbI HAIIPABJI
(5] (5]
2 23 Tembr o g JesATeNLHOCTH o0yvyarmmxcst eHud
[a0]
g = g = S (Ha ypoBHE yHMBEPCAJILHBLIX | BOCHHTAT
§ § y4eOHBIX JeiicTBHIT) eJIbHOM
HesiTeJIbH
oCcTH
Hcnonb3oBaTh HarasgHOE
NPE/ICTABICHHE CTAaTUCTUYECKOM
nHpOpMAINH B BUJE CTOIOYATHIX U
KPYI'OBBIX IHarpaMM, IIOJIUTOHOB,
THCTOTPaMM
IToBTOpEeHME 5
%}
=
z .
2 Htoroserii 3a4éT 1
e 8
=
2
S
= WroroBast KoHTpoONbHAS | 2
pabota
Auaredpa 9 kiacc
OcHOBH
o o ble
- é - g - OCHOBHBIE BHIbI HANPABJI
% S 3 Tebl S g JAeATeNLHOCTH o0yyarommxcst eHus
g = g = S (Ha ypoBHe YHHBEPCAJIbLHBIX | BOCIHTAT
§ § yueOHBIX JIeiicTBHIA) eJIbHOI
HesiTeJIbH
ocTH
OyYHKIUHU U UX 5 | Beruncnsare 3HaueHus pyHKIUY, ITatpuotu
CBOMCTBA 3aJJlaHHOHN (OPMYJIOH, a TaKIKe 9ECKOe
= IBYMsI ¥ TpeMst (hopMyJiaMu. BOCIIMTaH
§ KBanpatusbiit TpéxuwieH | 4 | OnucwiBath cBOWCTBA QYHKIMIA Ha ue,
= OCHOBE UX TpaduaecKoro rpakIaHc
S KontpornbHas pabora npencrasieHus. IHTepnpeTupoBars | Koe
= Ne'l rpaduku peanbHBIX 3aBHCHMOCTEH. | BOCIHUTAH
g K 3 [Toka3bIiBaTh CXeMaTUUECKU ue,
2 22 Ba/ipaTiHasd HOJIO’KEHUE Ha KOOPJHHATHOM JyXOBHO-
E dyHkims u e€ rpaduk IIOCKOCTH TpaduKoB QYHKIMI y = | HPaBCTBE
= ax"2,y=ax"2 +n, HHOE
= CrenenHas ¢pyHKLUS. 3 _ ~
g K . y =a (x — m)"2. Ctpouts rpaduk BOCIIUTaH
& OpEHb N-i CTENEHU KT e,
KoHTpomsHas pabota y = ax"2 + bx + ¢, yMEeTb yKa3bIBaTh | 3CTETHYEC
KOOPJIMHATHI BEPILIMHBI ITapadoJIb, Koe

Ne 2
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JIpyroe — BTOPOU CTEIECHHU.
Pemmrats TekcTOBBIC 3a7aUH,
HCIIOJIb3YSI B KAUECTBE
anredpamdeckol MOACITH CUCTEMY

OcHOBH
=) =) bl¢
- = - a - OCHOBHbBIE BH/IbI HAIIPABJI
g 2 o S & meATeaLHOCTH 00YYAIONINXCS eHust
s 2 Tembt 2 (na BOCIIMTAT
g = 3 = g YPOBHE YHUBEPCATbHBIX a
§ § Y4eOHBIX JIeiiCTBHI) €JbHOU
HesiTeJIbH
ocTH
e€ 0Cb CHMMETPHH, HANPaBIICHHE BOCITUTAH
BeTBel nmapabonsl. M300paxaTh ue,
cxeMmaTtudecky rpaduk QyHKIIH IIEHHOCTH
y = X1 ¢ YETHBIM ¥ HEUETHBIM 1. Hay4YHOTO
[ToHuMaTh cMBbICIH 3anucell BUAa a, | MO3HAHUS
a UT. 1., [JIe a — HEKOTOPOe YUCIo. | ,
Wmeth nipesicTaBieHune o busnueck
HAXO0XKJCHUU KOPHEU N-U CTENEHU C | 0€
MOMOIIIBIO KaJbKYJISTOpa BOCIIMTAH
- - ue,
= YpaBHEHUs ¢ OHOM 8 PemziTL YPaBHEHHUs TPETbeH U Tpy10BOE
S nepeMeHHOi YeTBEPTOM CTETICHU C MTOMOIIIBIO BOCIIMTAH
=S - pa3noKeHHsI Ha MHOYKHTEIH U e,
o Hepasencrtsa ¢ onHOI S | BBemEHHs BCIOMOTaTEbHBIX SKOJIOTHY
8 MepeMEeHHOMN TNIEPEMEHHBIX, B YACTHOCTH PEIIATh | ocxoe
5= OMKBaZpaTHBIE YPaBHEHUSI. BOCINTAH
2 £ |14 | Kourpombhas pabora 1 | Pewars apoGHBIE palOHATBHBIE e
8 E Ne 3 ypaBHEHUs, CBOJIS MX K LIEIBIM
& E YPaBHEHUSM C IOCIEAYOLIEH
: E" IPOBEPKOA KopHeﬁ.vPemaTL
= HEPaBEHCTBA BTOPOii CTEICHH,
= UCTIONE3Ys rpaduaecKue
2 npencrasieHus. Vcrnonb3oBaTh
2 METO]] HHTEPBAJIOB JIJIsl PEIICHHUS
;' HECJIOKHBIX PAI[MOHATBHBIX
HEPaBEHCTB
YpaBHEHUs C IBYMsI 10 | Crpouts rpaduKH ypaBHEHHI C
IIEPEMEHHBIMU U UX ABYM3 IIEPEMEHHBIMU B
; CHCTEMBI MPOCTENIINX ClIydasix, Korjaa
= rpaduKOM SIBISETCS TIpsAMas,
Zf Hepapenctna ¢ niBymst 6 | mapabosa, runep0oiia, OKPYKHOCTb.
< MEePEMECHHBIMU U UX Hcnonp3oBaTh X JUIA
2 = 17 CHCTEMBI rpadu4ecKoro peuieH s CUCTeM
gz YPaBHEHUH C ABYMSI TEPEMCHHBIMU.
2= KonrponsHas pabora 1 | Pewars cnoco6oM NOACTaHOBKH
8 3 Ne 4 CHCTEMBI JIByX YPaBHEHHH C ABYMS
2 = HEPEMEHHBIMH, B KOTOPBIX OJTHO
= ypaBHEHHE NepBOii CTeNeHy, a
= =
=
g
=
g
>

ypaBHeHI/Iﬁ BTOpOﬁ CTCIICHU C ABYMsI
IEPEMECHHBIMU,; PEIIATH
COCTAaBJICHHYIO CUCTCMY,
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WHTEPIPETUPOBATH PE3yIIbTaT

Apudmernyeckas u reoMeTpruyecKasi NPorpeccuu

15

Apudmernueckas
Iporpeccus

Konrponsnas pabora
Ne 5

I'eomerpuueckas
nporpeccus

KonTponbHas pabora
Ne 6

[IpumeHsTH HHAEKCHBIE
0003HaYEHUS /IS YICHOB
nocienoBarenpHocTel. [IpuBoauTh
MpPUMEPHI 3aJaHUS
MTOCIICZIOBATEILHOCTEH (hopMyIIoi n-
IO YIEHA U PEeKypPEHTHOU
(hopMyJIOii.

BrIBoauTE GOpMYITBI N-TO YiIeHa
apu(METUIECKON MPOTPECCHH U
reOMeTpUYECKON TIPOTPeECCHH,
CYMMBI [IEPBBIX N YJICHOB
apudmernyeckon u
TeOMETPUUYECKOM MPOrPECCH,
pemaTh 3a/1a4M ¢ UCTI0Ib30BAHUEM
atux Gopmyir. Jloka3eBaTh
XapaKkTepUCTUYECKOE CBOMCTBO
apu(METUIECKON U
rEOMETPUYECKOU MPOTPECCUIA.
Pemats 3a1aun Ha ClOXKHBIE
MIPOLIEHTHI, UCIIOJIB3YSI IPU
HEOOXOJMMOCTH KaITBKYIISATOP

v

JJ1eMeHTbl KOMOMHATOPUKH U
TEOPHH BEPOSITHOCTEH

13

OneMeHThI
KOMOHMHATOPHUKH

HavgannHbIe cBEieHUS
13 TEOpUH
BEPOATHOCTEMN

Konrponsnas pabora
Ne 7

Bremonauts iepebop Bcex
BO3MOYKHBIX BAPHAHTOB JIS
nepecuéra 00BEKTOB U KOMOHWHAIIHIA.
[IpumeHsaTH MpaBUIIO
KOMOMHATOPHOTO YMHOXEHUSI.
PacnoznaBate 3amauu Ha
BBIUHCIICHNE YNCIIa IEPECTAaHOBOK,
pa3MeleHni, CoOueTaHui u
MPUMEHSTh COOTBETCTBYIOIINE
(hopMyJibl. BEIUKCIIATE 4acTOTy
ciydaiiHoro coObITus. OIeHUBaTh
BEPOATHOCTH CITy4aifHOT'O COOBITHS C
MOMOIIIBIO YaCTOTHI, yCTAHOBICHHOM




Auredpa 9 kiace

OcHOBH
=) =) bl¢
- = - a - OCHOBHbBIE BH/IbI HAIIPABJI
(5] &
g S © 9 © MAeATEJbHOCTH 00Y4aIOIIMXCH eHud
A 5 2 Tembl 52
;c: E S E S (uaypomHe yﬂms“epcaﬂ}ﬂblx BOCHUTAT
§ § Y4eOHBIX JIeiiCTBHI) €JbHOU
JAeATCJIbH
ocTH
ONBITHBIM yTéM. Haxonuthb
BEPOSITHOCTD CIIyIaifHOTO COOBITHS
HA OCHOBE KIIACCHYECKOTO
OMMpEACICHUA BEPOATHOCTH.
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IIporokoJ 3acenanust

METOAUYECKOro 00beINHeHus

3amecTuTesb AMpekTOpa no YBP
Hemesenko A.B.

yuHuTe/eil OCHOBHOM HIKOJIbI (moanuce) pacuu(ppoBKa MOANKMCH
or 31.08.23 Ne 1

Hpenvna M.H. 31.08.23
HOJMUCH PYKOBOIMTENS  PacIIH(pPOBKA IIOIIKUCH nata

MO OY




