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[Tporpamma 1mo3BoJIsieT J0OMBATHCS CIEAYIOIINX PE3yJIbTaTOB OCBOSHHUS 00pa30BaTeIbHON
MpOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs:

1 Jlu4yHoCTHBIE pPe3yabTAaThbl OCBOCHHMS OCHOBHOW 00pa3oBaTe/bHOW NPOrpaMMbl
OCHOBHOI'0 00111er0 00pPa30BaHUSA:

1) BoOCIUTaHUE POCCHICKON TPaKITAHCKOM WICHTUYHOCTH: TMAaTPUOTU3MA, YBKCHHS K
OrtedecTBy, MPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOIO Hapoja Poccum; oco3Hanue cBoen
ATHUYECKON NPHUHAJUIEKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIBTYPhl CBOETO HApOJAa, CBOET0 Kpas,
OCHOB KYJIBTYPHOI'O HAacleIus HaponoB Poccuu M 4enoBedecTBa; yCBOCHHE I'yMaHUCTHYECKHX,
JEMOKPATUYECKUX U TPAJUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOT'O POCCHIICKOTO 00IIeCcTBa;
BOCIIMTAHHUE YYBCTBA OTBETCTBEHHOCTH U J0Jra nepel Ponunon;

2) (popMupOBaHUE OTBETCTBEHHOTO OTHOILICHHS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00y4aroIuXxcst K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTUBALMK K OOYYEHHIO U I10-
3HAHUIO, OCO3HAHHOMY BBIOOpPY U MOCTPOCHHUIO JajbHEHIIeH WHAWBUIYAIBHON TPaeKTOpUH 00-
pa3oBaHus Ha 06a3e OPUEHTUPOBKU B MHpe Ipodeccuil U NpodhecCHOHAIBHBIX NMPEeAIOYTeHNH, ¢
Y4ETOM YCTOMUYUBBIX MO3HABATEIBHBIX MHTEPECOB, a TAK)KE HA OCHOBE (POPMUPOBAHUS yBAXKU-
TEJIBHOI'O OTHOLIEHHUS K TPYy, Pa3BUTHUSA OIIBITA Y4aCTUS B COLIMATILHO 3HAYUMOM TPYIE;

3) dopMupoBaHHE IEIOCTHOIO MHPOBO33PECHUS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO Pa3BUTHs HayKH M OOIIECTBEHHON MPaKTHKH, YUMTHIBAIOIIEIO COLMAIbHOE, KYJIbTYp-
HOE, S13bIKOBOE, TyXOBHOE MHOT000pa3re COBPEMEHHOI'O MUDA;

4)  bopMHUpOBaHHE OCO3HAHHOT'O, YBAKUTEIBHOTO M JOOPOXKENIATEIFHOIO OTHOLICHHS K
JIPYroMy 4€JIOBEKY, €0 MHEHHUIO, MUPOBO33PEHUIO, KYJIbTYPE, SI3bIKY, BEPE, IPaXAaHCKON 103U~
LIMH, K UCTOPUH, KYJIBTYpPE, PEIIUTUH, TPAAULIMSM, A3bIKaM, LIEHHOCTSAM HapoaoB Poccuu u Hapo-
JIOB MUPa; TOTOBHOCTH U CIIOCOOHOCTH BECTU TUAJIOT C JAPYTUMU JIOAbMH U JOCTUraThb B HEM
B3alMOIIOHUMAHHS;

5 OCBOEHHE COIMAIBHBIX HOPM, [TPABUII MOBEICHHUS, POJICH U (POpM COLMATBHON KHU3HU
B Ipylnax M COOOILIECTBaxX, BKIOYAs B3pOCIbIE U COLUAIBHbIE COOOIECTBA; YyYaCTHE B IIKOJIb-
HOM CaMOYIIPaBJICHUU U OOLIECTBEHHOM KHU3HU B IIPEENIax BO3PACTHBIX KOMIETEHIIUH C yU€TOM
PETHOHANBHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX 1 SKOHOMHUUECKUX OCOOEHHOCTEH;

6) pa3BUTHE MOPAIBLHOTO CO3HAHHS M KOMIIETCHTHOCTH B PEHICHUH MOPAIBHBIX MPOOIeM
Ha OCHOBE JINYHOCTHOTO BBIOOPA, (POPMHUPOBAHNE HPABCTBEHHBIX UYBCTB M HPaBCTBEHHOTO IO-
BEJICHUSI, OCO3HAHHOT'O ¥ OTBETCTBEHHOT'O OTHOLIEHMS K COOCTBEHHBIM MOCTYIKaM;

7)  dopmupoBaHHE KOMMYHHKATHBHON KOMIIETCHTHOCTH B OOIICHUHU M COTPYIHHYCCTBE
CO CBEPCTHHUKAaMHM, JE€TbMH CTapIIEro MU MIIAJIIEr0 BO3pacTa, B3pPOCIbIMH B IIpolecce 00pa3oBa-
TEJIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-MCCIeI0BATENbCKOM, TBOPUECKONH U IPYTUX BHJIOB
JeSITEIIbHOCTH;

8)  ¢dopmupoBaHHe IEHHOCTH 30pOBOrO U 0E30MaCHOr0 00pa3a )KU3HH; YCBOCHUE Mpa-
BUJI MHAMBUIYaJIbHOTO U KOJJIEKTUBHOTO O€30MaCHOTO MOBEIECHUS B UPE3BbIUaiHBIX CUTYaLIUSAX,
YTPOXKAIOIIUX KU3HU U 310POBbIO JIFOJIEH, IPABUJI IOBEJCHMS Ha TPAHCIIOPTE U HA 10POrax;

9) ¢dopmMupoBaHUE OCHOB IKOJIOTHUECKON KYIBTYpPbI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBILIUIEHUS, Pa3BUTHE OIIBITA 3KOJOTMYECKH OPHUEHTHUPOBAHHOM pe-
(1eKCUBHO-O0IICHOYHON M MPAKTUYECKOM EATEIbHOCTH B )KU3HEHHBIX CUTYaIUsAX;

10) oco3HaHuWe 3HAYECHUS CEMBH B )KU3HU YEJIOBEKa M OOIIECTBA, MPUHATHE IICHHOCTH CE-
MEWHOM KU3HU, YBAKHUTEIHHOE U 3a00TIMBOE OTHOIIIEHUE K WICHAM CBOCH CEMbH;

11) pa3BUTHE SCTETHYECKOTO CO3HAHMS Yepe3 OCBOCHHE XYHI0)KECTBEHHOTO HaCIeIHsI
HapoaoB Poccun u Mupa, TBOpUECKO 1eATENHHOCTH 3CTETUYECKOT0 XapaKTepa.

2 MertanpeamerHbie pe3yabTaTbl OCBOCHHSI OCHOBHOW 00pa3oBaTe/JIbHOM MpO-
rpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus:

1) ymeHHe caMOCTOSATENBHO ONPEEIATh eI CBOEro 00y4YeHHs], CTaBUTh B (popMynHupo-
BaTh Ul ce0sl HOBBIE 3a/layd B yuyeOe M MO3HABATEIbHOU NIeATENbHOCTH, pa3BUBaTh MOTUBBI U
MHTEPECHI CBOEH MO3HABATEIBHOM 1€ATENbHOCTH;

2) yYMEHHE CaMOCTOSITEIBHO TUIAHUPOBATh IYTHU TOCTHIKCHHUS LIEJICH, B TOM YHCIIE ajlb-



TEpHATHUBHBIE, OCO3HAHHO BHIOMpaTh Hambosiee FPPEKTUBHBIC CIIOCOOBI PEUICHUsS Y4EOHBIX U
[IO3HABATEJIbHBIX 33/1a4;

3) yMeHHEe COOTHOCHTH CBOM JICWCTBHS C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYILECTBISTh
KOHTPOJIb CBOEH JEATEIIbHOCTU B IIPOLIECCE TOCTUKEHUS Pe3ynbTaTa, ONpeessaTh ClIoco0b! Aeii-
CTBHH B paMKax MpPEIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUA B CO-
OTBETCTBHMH C U3MEHSIOILEHCS CUTyalUel;

4) yMeHHE OLICHMBATh NPABUILHOCTH BBIMOJHEHUSI Y4eOHOM 3a/1a4uu, COOCTBEHHBIC BO3-
MOKHOCTH €€ PELICHMS;

5) BiagcHHWE OCHOBAMH CaMOKOHTPOJIS, CAMOOLICHKH, IPUHSITHUS PELICHUI U OCYILECTB-
JIEHUs OCO3HAHHOT'O BBIOOPA B y4eOHOW M MO3HABATEIbHON J€SITEIbHOCTH;

6) yMmeHue onpeeaTh MOHSITH, CO3/1aBaTh 0000IICHHS, YCTaHABINBATH AaHAJIOTHH, KJlac-
CU(PHULIMPOBATH, CAMOCTOATENIEHO BBIOMPATh OCHOBAHMS U KPUTEPUH Ui KJIacCU(PUKALUU, yCTa-
HaBJIMBaTh NPUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYKJEHUE, YMO3aKIOUe-
HUe (MHAYKTUBHOE, IelyKTUBHOE U 10 AaHAJIOTUH) U JIe/aTh BbIBObI;

7) yMeHHue cOo3JaBaTh, NMPUMEHSITh M MPEOOPA3OBBIBATh 3HAKH M CHUMBOJIBI, MOJACIH U
CXEMBI IS pelIeHUs y4eOHBIX U [T03HABATENbHBIX 3a7ay;

8) CMBICIIOBOE UTCHHE;

9) yMeHHE OpraHH30BBIBATH YueOHOE COTPYAHHUYECTBO M COBMECTHYIO NESTEbHOCThH C
YUUTEJIEM U CBEPCTHUKAaMU; paboTaTh MHIMBUIYaJIbHO U B IPYIIIE: HAXOAUTh O0IIEe peleHue U
paspeniatbe KOH(QJIUKTHl HA OCHOBE COIJIACOBAHUS MO3ULIUHI U yueTa HHTEpecoB; (hOpMyIUpOBaTh,
apryMeHTHPOBaTh U OTCTauBaTh CBOE MHEHUE;

10) yMmeHHE OCO3HAHHO HCIIOJIb30BaTh PEYEBBIC CPEACTBA B COOTBETCTBHH C 3ajadyeit
KOMMYHMKAIUH JUIsI BBIPAKECHHUSI CBOUMX YYBCTB, MBICIEH U MOTPEOHOCTEN; IIIaHUPOBAHUS U pe-
TYJISIUU CBOEH JNEATEIIbHOCTH; BJIAJCHUE YCTHOM M MUCbMEHHOM PEYbl0, MOHOJIOIMYECKON KOH-
TEKCTHOU PEYbIO;

11) (hopMHUpPOBaHKE U PAa3BUTHE KOMIICTCHTHOCTH B 00JIACTH MCIIOJIb30BaHUS UHDOP-
MalMOHHO-KOMMYHUKaLMOHHBIX TexHojorui (nanee MKT- komnereHnuu); pa3Butue MoTHBa-
LM K OBJIQJICHUIO KYJIBTYPOH aKTUBHOTI'O IIOJIB30BAHUS CIOBApSMHU U IPYTUMHU ITOUCKOBBIMU CH-
CTEeMaMH;

12)  dopmupoBaHHUE U Pa3BUTHE IKOIOTMIESCKOTO MBIIUICHUS, YMEHHAE TIPUMEHSTh €r0 B
MO3HABATEJIbHON, KOMMYHUKATUBHOM, COLIMAJIBHOW NMpAKTUKE M MpoecCHOHaIbHOW OpHEeHTa-
LUU.

3 IlpeameTrHble pe3yabTaThl H3yUeHHs MpeAMeTHOMH 00J1acTu ""Anredpa':

1) ¢opMupoBaHHEe HPEICTABICHUN O MAaTeMaTHKE KaK O METOJC IMO3HAHUS JeHCTBH-
TEIbHOCTH, MO3BOJIAIOIIEM ONUCHIBATH M M3Y4aTh peajbHbIE MPOLIECCHl U SIBICHUS: OCO3HAHME
pOJM MaTeMaTUKH B pa3BUTUU Poccuu M Mupa; BO3MOYKHOCTH IIPUBECTH HMPUMEPHI U3 OTEYE-
CTBEHHOM Y BCEMHPHOMN MCTOPUN MAaTEMAaTHYECKUX OTKPBITHM U X aBTOPOB;

2) pa3BUTHE YMEHHUIl pabOTaTh ¢ y4eOHBIM MAaTEeMAaTHYCCKHUM TEKCTOM (aHAJIM3UPOBATh,
U3BJIEKATh HEOOXOIUMYIO HH(QOPMAIINIO), TOYHO U IPAMOTHO BBIPaXKaThb CBOU MBICIHU C MpUMe-
HEHMEM MaTeMaTH4YeCKOW TEPMHMHOJIOTUH U CHUMBOJIMKH, MPOBOJMUTH KIACCU(PUKAIMH, JIOTHYE-
ckre 000CHOBaHHS, JOKA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKICHHI:

3) omepupoBaHUE TOHITUSMH: MHOXECTBO, JJIEMEHT MHOXECTBA, IMOJMHOKECTBO, MPH-
Ha/JIEKHOCTh, HAX0XK/IEHUE NepecedeHts], 00beIUHEHUS MTOJIMHOXKECTBA B NMPOCTEUIINX CUTYa-
LUsX;

4) pelIeHHe CIOKETHBIX 33J][a4 pa3HbIX THUIOB Ha BCE apu(METHYECKUE NCHCTBUS, MpPH-
MEHEHHE croco0a MOMCKa PelIeHHs 33/a4M, B KOTOPOM pacCyXJIEHHE CTPOUTCS OT YCIOBHUS K
TpeOOBaHUIO WJIM OT TpeOOBaHMS K YCIOBHIO; COCTABJICHHE IUIaHA PEUICHUs 3a/1a4uM, BbIJIEICHNE
ATAloOB €€ PEUICHMs], HHTEPIPETALUs BBIYMCIUTENBHBIX PE3YJIbTAaTOB B 3a/aye, UCCIIEIOBAaHUE
MOJIyYEHHOTO pEIIeHNUs 3a/1auH;



5) HaXO’KJICHUE MPOLEHTAa OT YMCJIA, YUCIIA 10 IIPOLICHTY OT HEro, HaXOXACHUS NIPO-
LIEHTHOTO OTHOILLIEHUS JBYX YMCEJl, HAX0XACHUS MPOLICHTHOI'O CHUKEHHS WIN NMPOLIEHTHOTO 110-
BBIILICHUS BEJIMYUHBI,

6) pellIeHNe JIOTUYECKUX 3a/1ay;

7) pa3BUTHE MPEICTABICHUI O YKHCJIC M YMCIOBBIX CHCTEMaxX OT HATypalbHBIX JIO JCH-
CTBUTEJIBHBIX YMCEJl; OBJIAJCHUE HAaBBIKAMHU YCTHBIX, IMCbMEHHBIX, NHCTPYMEHTAJIBHBIX BbIYHC-
JICHUM:

OIEPUPOBAHUE MOHIATUAMU: HATYPAJIbHOE YKCIIO, LIE10€ YUCII0, OOBIKHOBEHHAs Jpo0b, Je-
cATHYHAs 1poOb, CMELIAHHOE YHCIIO, PAMOHAIBHOE YHCIIO0, HPPALMOHATBHOE YHCIIO;

UCIIOJIb30BAaHUE CBOWMCTBA YMCEN M 3aKOHOB apU(PMETHYECKUX ONepaluil ¢ YyuciiaMu Ipu
BBINIOJTHEHUH BBIYMCIICHUI;

WCIIOJIb30BaHKUE MPU3HAKOB ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUU BBIYUCICHUN U
pELICHUH 3a/1a4;

BBITIOJIHEHUE OKPYIJICHUS YUCEIl B COOTBETCTBUY C ITPAaBUJIAMHU; CPABHEHHUE YUCEIL;

OLICHUBAaHME 3HAYCHMS KBAIPATHOIO KOPHS U3 ITOJIOKUTEIBHOTO LIEJIOr0 YUCIIA;

8)  oBIaneHHE CUMBOJBHBIM SI3BIKOM anreOpbl, IPHEMaMH BBIMOIHEHHS TOXICCTBEH-
HBIX TIpe00pa30BaHNil BRIPAKEHHIA, PEIICHHUs YPAaBHEHUH, CHCTEM ypaBHEHUH, HEPABEHCTB U CH-
CTEM HEPABEHCTB; YMEHHUs MOJEIMPOBATh pealibHble CUTYAIMH HA SI3bIKE aJreOphl, UCCIIE0BATh
IIOCTPOEHHBIE MOJIENIM C UCIOJb30BaHUEM ammapaTta ajareOpbl, HHTEPIPETUPOBATH MOJYyYEHHBIN
pe3yJIbTar:

9) BBINTOJIHEHNE HECJIOKHBIX TPe00pa30BaHM ISl BRIYMCICHUS 3HAYCHUI YUCIIOBBIX
BBIPAXCHUM, COIEPIKALIUX CTEIEHHU C HAaTypalbHBIM IOKAa3aTelIeM, CTEIEHU C LEJIBIM OTpULIa-
TEJIbHBIM II0Ka3aTelIeM;

10) BBINOJIHEHUE HECIIOXKHBIX NPeoOpa3oBaHUM IeNbIX, APOOHO PALMOHANBHBIX BbI-
paXEHUI U BBIPAXKEHUI C KBaJApaTHBIMU KOPHSIMH; pacKpbIBaTh CKOOKH, IPUBOJUTH MOJAOOHBIE
cylaraeMsle, UCIoJIb30BaTh (POPMYJIbI COKPAILIEHHOTO YMHOXKEHHUS;

11) peleHue JIMHENHBIX U KBAJpaTHBIX YPABHEHUN M HEPABEHCTB, YPABHEHHMU U He-
PaBEHCTB, CBOJAIIUXCS K JIMHEHHBIM WIN KBAaJPaTHBIM, CUCTEM YpaBHEHUH U HEPaBEHCTB, U300-
pa’K€HHUE PEIICHUI HEPABEHCTB M MX CUCTEM HA YHCIOBOM MPAMOI;

12) oBnageHUe CUCTEMOH (YHKIMOHAIBHBIX MOHSATHIA, Pa3BUTHE YMEHUS UCIIOJIb30BATh
(GyHKIIMOHAIbHO-TpaduUecKue NMpeACTaBICHUS JUIsl PEIICHUs PAa3JIMYHBIX MaTeMaTHUYECKHX 3a-
Jlad, JJIs ONMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEMN:

13) ONpeJIETICHUE TI0JI0KEHUSI TOUKH 10 €€ KOOPAWHATAaM, KOOPJAWHATBI TOYKH II0 €€
IIOJIOXKEHUIO HA IIIOCKOCTH;

Hax0oX/eHue 1o rpaduky 3HaueHu QpyHKUMH, 00J1acTH ONpeieeHHs, MHO)KECTBA 3Haye-
HUH, Hynel (QyHKIMH, TPOMEXYTKOB 3HAKOIOCTOSHCTBA, IPOMEXYTKOB BO3pacTaHus U yObIBa-
HUS, HAaUOOJIBLIIETO M HAUMEHBIIIETO 3HaUEHUs (QYHKIUY;

HOCTpOeHHE TpaduKa JTUHEHHON U KBaApaTUUHON (YHKIUH;

14) orepupoBaHre Ha 0a30BOM YpOBHE MOHATUSMU: MOCJIEI0BATEIILHOCTD, apudme-
TUYECKasi IPOTPECCHSI, FEOMETPUUECKasl TPOTPECCHS;
15) UCIIOJIb30BaHUE CBOMCTB JIMHEHHOW M KBaJApaTUYHOM (YHKIMM M UX TpaduKOB

IPY PELICHUH 33/1a4 U3 JPYTUX yu4eOHBIX MPEAMETOB;

16) oBnageHHWe MPOCTEHIIUMU CrIOcO0aMM TMPEACTABICHUS U aHAIHM3a CTATHCTHYCCKUX
JAHHBIX; (OPMHUPOBAHUE MPECTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaTbHOM MU-
pe U 0 pa3IMyYHBbIX CIOCO0ax MX M3y4eHHs, O MPOCTEUIINX BEPOSITHOCTHBIX MOJENSAX; pa3BUTHE
yYMEHUH Hu3BJIeKaTh WHPOPMAIMIO, NPEACTABICHHYI0 B Ta0iuIax, Ha auarpaMmax, rpadukax,
ONUCHIBATh M aHAJIU3UPOBATH MACCUBBI YMCIOBBIX JAHHBIX C ITOMOIIBIO MOAXOASIINX CTaTUCTH-
YECKUX XapAKTEPUCTHK, HUCIIOIb30BAaTh IIOHUMAHUE BEPOATHOCTHBIX CBOMCTB OKPYKAIOIIMX SIB-
JICHUI NIPU NPUHITUH PEIICHUN:



dbopMUpOBaHUE TPEICTABICHUS O CTATUCTHYECKHX XaAPAKTEPUCTUKAX, BEPOSTHOCTU CIY-
YalHOI'0 COOBITH,

peleHre MPOCTEHITNX KOMOMHATOPHBIX 33/1a4;

OTpeziefieHue OCHOBHBIX CTaTUCTUYECKHX XapaKTEPUCTUK UYMCIIOBBIX HAOOPOB; OIEHUBA-
HUE ¥ BBIYHCIICHUE BEPOSTHOCTH COOBITHS B MTPOCTEHIIINX CITydasx;

HAJIMYUE MPEACTABICHUS O PO MPAKTUUYECKH JOCTOBEPHBIX M MAJIOBEPOATHBIX COOBITUH,
0 pOJIK 3aKOHA OOJIBIIIUX YMCENl B MACCOBBIX SIBJICHUSX;

YMEHHE CPaBHUBATh OCHOBHBIC CTATUCTHUECKHUE XapaKTEPUCTUKH, MOJYyYCHHbIE B MPOLIEC-
CE pelICHHsI MPUKIIAHON 3a1a9u, H3y4EHUS PeaTbHOTO SIBICHUS;

17) pas3BuTHE yMEHHIA MPUMEHSITh U3YUYCHHbIC TOHITHS, PE3YJIbTAThI, METOBI JJIs PEIiIe-
HUS 33/1a4 MPAKTUYECKOTO XapakTepa U 3a7ad U3 CMEKHBIX JUCHUIUIMH C UCIIOJIb30BAaHUEM TIPH
HEOOXOUMOCTH CIPABOYHBIX MAaTEPHAIIOB, KOMIIbIOTEPA, MOJIH30BATHCS OLICHKOW M MPUKHIKON
IIPH MPAKTUIECKUX pacueTax:

pacro3HaBaHHE BEPHBIX U HEBEPHBIX BBICKA3bIBAHMUIA;

OIICHUBAHHE PE3YJIbTATOB BHIYMCICHUN NPU PEIICHUU MPAKTUYCCKUX 3a]a4; BBITIOJHECHUE
CPaBHEHHMSI YUCEIl B PEalIbHBIX CUTYAIUsX;

WCIIOJIb30BAaHNE YHCIIOBBIX BBIPAXCHUH TPU PEIICHUU MPAKTUYCCKUX 331a4 W 3a7ad U3
JIPYTUX y4eOHBIX MPEAMETOB;

pelIeHne MPAKTUIECKHX 3a7a4 C MPUMEHEHUEM MMPOCTESUIITNX CBOUCTB (UTYP;

BBIMIOJTHEHHE MPOCTEHIINX MOCTPOSHUH U U3MEPEHHUI Ha MECTHOCTH, HEOOXOUMBIX B pe-
allbHOM KHU3HHU;

18) s cienbiX U CIa00BUASAIIMX 00YYarOIHXCS:

BJIQJICHUE TIPABWJIAMH 3alMUCH MAaTEeMATUYECKUX (POPMYJ M CIICIUATBHBIX 3HAKOB peibed-
HO-TOYEYHOU crucTeMbl 0003HaueHui JI. bpaiins;

BJIAJICHHE TaKTHJIbHO-OCS3aTEIbHBIM CIIOCOOOM OOCIIEIOBAHMS U BOCTIPHATHS PEIbEPHBIX
M300paKeHH MPEIMETOB, KOHTYPHBIX U300paKEHUI reOMEeTpHUIeCKUX (QUTYp U T.I1.;

YMEHHE YHATATh pesibeHbIe TpadUKH JIeMEHTAPHBIX (QYHKIMA Ha KOOPAMHATHOH IIIOCKO-
CTH, IPUMEHSTH ClIeUaIbHbIEC TPUCIIOCOOICHHUS Ui Pelibe()HOTO YepUCHHUS,

BJIQJICHUE OCHOBHBIM (DYHKIIMOHAJIOM MPOTPaMMbI HE BHU3YAIBHOTO JIOCTyNa K MH(pOpMa-
nuu Ha skpane [1K,ymeHnne ucnonb3oBarbliepcoHanbHble TUDIOTEXHUYECKHE CPeNCTBA HHPOP-
MaIMOHHO-KOMMYHHUKAIIMOHHOTO JIOCTYIIA CICTBIMU 00yUJarONTUMUCS;

Conep:xanue yueOHOTI0 npeamera

Conepskanne Kypcea anreopbl /-9 kimaccoB 00bEIMHEHO KaK B UCTOPUUECKH CIIOKHUBIITUECS
JUHUU (4UCcloBas, anreOpandeckas, (QYHKUMOHANbHAs U JIp.), TAK U B OTHOCUTEIbHO HOBBIE
(croxacTuyeckast TUHUS, «pealibHasi MaTeMaTrKay). OTIeNbHO MPeICTaBICHBI JJMHUS CIOKETHBIX
3aja4, UICTOpUYECcKas JINHUS.

DJeMeHTHI TEOPUU MHOKECTB 1 MATEMAaTUIECKOM JIOTHKH

Cornacio ®I'OC ocHoBHOro 00ImIero o0pa3oBaHMs B Kypc MaTeMaTHKH BBEJIEH pazfell
«Jlorukay, KOTOpPBI HE MpEIoIaraeT JONOJHUTEIBHBIX YacOB HAa N3YYCHUU M BCTPAUBACTCS B
pas3InYHbIe TEMbI KYpCOB MaTeMaTHKU U MH(MOPMATHKHU U MpeIBapseTCss 03HAKOMIICHHEM C dJIe-
MEHTaMHU TEOPHUU MHOXKECTB.

MHoXecTBa 1 OTHOIIEHUS] MKy HUMHU

MHOXeCTBO, XapaKTepPHCTHIECKOE CBOWCTBO MHOMKECTBA, JJIEMEHT MHOXECTBA, IMyCTOE,
KOHEeuHoe, OeCKOHeYHOe MHOXecTBO. [logmMHOkecTBO. OTHOIIEHNE MPUHAIEKHOCTH, BKIIIOYE-
HUSI, PaBEHCTBA. DIIEMEHTHI MHOXKECTBA, CITOCOOBI 3aJaHUsI MHOKECTB, PACIIO3HABAHHUE TTOIMHO-
KECTB U 3JIEMEHTOB [TOJIMHOXECTB C HCIIOJIb30BaHHEM KpYroB Diliepa.

Orneparuy HaJ MHOKECTBAMHU

[Tepeceuenne u oObETUHEHHE MHOXKECTB. Pa3sHOCTP MHOXXECTB, JOIMOJIHEHHE MHOXKe-
ctBa.MlHTepIipeTanyst onepanuii Hai MHOXKECTBAMH C TIOMOIIBIO KPYTroB Ditepa.



DJIEMEHTBHI JIOTUKU

Onpenenenne. YTBEpKICHUS. AKCUOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3aTenbCcTBO OT
npoTuBHOTO. Teopema, oOpatHas JanHou. [Ipumep u KOHTpIIpUMeED.

Bericka3piBaHus

VICTUHHOCTD U JIOKHOCTH BbICKa3bIBaHUs. CII0XKHBIE U IIPOCThIE BbICKa3biBaHUs. Onepanuun
HaJ[ BBICKa3bIBAHUSAMM C MCIOJIb30BAHUEM JIOTUUECKHUX CBS30K: U, WM, HE. Y CIIOBHBIEC BBICKA3bI-
BaHUs (MMIUIMKALIUN).

Coneprkanue Kkypca B 7-9 knaccax

Anrebpa

Yucna

PanuonansHbie yncna

MHoxecTBO panuoHanbHbIX yKcesl. CpaBHEHHE pallMOHAIBHBIX 4yKcel. JlefcTBus ¢ pauu-
OHAJBHBIMH yKciaMH. [IpeacraBienue paroHaIbHOTO YHCTa JECATUYHON IPOObIO.

HppaunroHanbHble ynciia

IlonsiTre MppalMOHAIBHOrO 4ucia. Pacrno3HaBaHue MppanMOHANBHBIX 4ducel. [Ipumepst

J0Ka3aTeNnbCTB B anredpe. ppalmoHanibHOCTD qncna\ﬁ . IIlpumenenne B reomerpun. CpaBHEHUE
MPPALMOHAIBHBIX Yyuceld. MHOXKECTBO AEHCTBUTEIBHBIX YUCEL.

ToxaecTBeHHbIE TpeoOpa3oBaHUL

YucnoBbie U OyKBEHHBIE BHIPAKEHUS

Boipaxxenue ¢ nepemeHHoON. 3HaueHue BhlpakeHus. [logcraHoBKa BhIpa)KEHUN BMECTO I1e-
PEMEHHBIX.

Llenbie BoIpaxkeHUs

Crenenb ¢ HaTypaJIbHBIM TTOKa3aTelieM U ee cBoMcTBa. [IpeoOpa3zoBanus BeIpaxeHUM, Co-
JIEpKAIlUX CTENEHU C HATYpaJbHbIM I1OKA3aTEIEM.

OnnouneH, MHOrousieH. [{eficTBUs ¢ OJHOWIEHAMU U MHOTOYJICHAMU (CIIOKEHHE, BHIYUTA-
HUe, yYMHOKeHHue). DopMyIibl COKpaIIeHHOTO YMHOKEHUS: Pa3HOCTh KBAJAPAaTOB, KBAAPAT CyMMBbI
U pa3zHocTu. Pa3nokeHrne MHOrousieHa Ha MHOYKUTEIN: BBIHECEHHE O0IIEro MHOXKHTENS 3a CKOO-
KU, TPYNIHPOBKA, MPUMEHEHHE (HOPMYN COKpAIleHHOTO yMHOXXeHHs. KBaapaTHBIH TpexdlieH,
pa3IoKEeHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEH.

JpoOHO-paniioHalbHbIE BBIPAKEHUS

Crenenb ¢ uensiM nokasareneM. [IpeoOpasoBaHue ApoOHO-TMHEWHBIX BBIPAXKEHUM: CIIO-
JKEHUe, YMHOXKEHUE, JejeHne. Anredpandeckas ApooOb. JlomycTUMble 3HaYEHUS TIEPEMEHHBIX B
JIpOOHO-pallMOHANIBHBIX BbIpakeHUsAX. CokpaiieHue anredpandeckux npobdeil. Ilpusenenue an-
rebpandeckux Apodei k oOiemMy 3HaMeHareno. [[eficTBus ¢ anredpanyeckuMu ApoOsIMH: CIIO-
JKEHHE, BBIYMTAHNUE, YMHOXKEHHE, JIEJICHUE, BO3BEJCHUE B CTEIIEHb.

[TpeoOpazoBaHue BbIpaKEHHH, COAEPIKALUX 3HAK MOTYJIS.

KBagparHbie KOpHU

ApudmeTndecknii KBajpaTHBIM KopeHb. [IpeoOpa3oBaHue BBIpaKEHUH, COIAEPKAIIMX
KBaJ[paTHbIE KOPHU: YMHOXEHUE, JICJICHUE, BBIHECEHUE MHOYKUTEIIS U3-TI0J] 3HAKa KOPHs, BHECE-
HUE€ MHOXUTEJS 1OJ] 3HaK KOPHSI.

YpaBHEHHS 1 HEPABEHCTBA

PaBenctBa

Yucnosoe paBeHCTBO. CBOMCTBA YHUCITOBBIX PABEHCTB. PABEHCTBO € NMEPEMEHHOM.

YpaBHeHus

[TonsiTne ypaBHeHUs W KOpHS ypaBHeHuUs. [IpencraBienne o paBHOCHIBHOCTH YpaBHEHUIH.
Ob6mnacTs omnpeaeneHus ypaBHeHUs (00IaCTh TOMYCTUMBIX 3HAYCHU IEPEMEHHOI ).

JInHeitHoe ypaBHEHUE U €r0 KOPHHU

Pemienne nunelinbIX ypaBHeHul. JIuHeitHoe ypaBHeHUE ¢ mapameTpoM. KoiamdecTBo Kop-
HEW JINHEMHOTO ypaBHEHUS. Pellienre TMHEHHbIX YPABHEHUN C MTapaMEeTPOM.

KBagpaTtHoe ypaBHEHHE U €T0 KOPHU



KBanparssle ypaBHeHus. HenomnHble kBagpaTHble ypaBHEHUS. [IUCKPUMUHAHT KBAaJpaTHO-
ro ypaBHeHus. DopMyra KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Teopema, oOpaTHas
Teopeme Buera. Pernienne kBagpaTHBIX ypaBHEHUH MCIIOJIb30BAaHUE (OPMYIIBI JJISI HAXOXKICHHS
KOpHEi, rpaguueckuii MeTo/l pelIeHHs, Pa3IoKeHUe Ha MHOXKHUTEIH, T0100p KOPHEH ¢ UCIONb-
30BaHuEM TeopeMbl Buera. KoandyecTBo KOpHEN KBaJpaTHOIO YPaBHEHHUs B 3aBUCUMOCTHU OT €ro
JUCKpUMMHaHTa. bUkBaspaTHble ypaBHEHUs. YPAaBHEHUsS, CBOJAMMbBIC K JIMHEHHBIM M KBajpaT-
HbIM. KBasipaTHble ypaBHEHHS C TapaMETPOM.

JpobHo-paninoHallbHbIE YpaBHEHUS

Pemenne mpocTtedmmx IpoOHO-TUHEWHBIX ypaBHEHHH. Pemenue npoOHO-parioHAIBHBIX
YpaBHEHUH.

MeTtobl penieHusl ypaBHEHUN: METO/bl PABHOCUIIBHBIX IIPE0Opa30BaHUM, METO] 3aMEHbI
nepeMeHHoM, rpadudyeckuii Meroa. Vcronp3oBaHue CBOMCTB (YHKIMHA MPH PEIICHUU YpaBHE-
HUH.

[Ipocreiinue MppaMOHANLHBIE YPABHEHHS BUA | / f(x)=a, \/ f(x)= \/ g(x)-

YpaBHeHUs BUIA x"=a .YpaBHEHM B LENBIX YACIIAX.

Cucremsl ypaBHeHU

VYpaBHEHHE ¢ AByMS NIEPEMEHHBIMU. JIMHEWHOE ypaBHEHHUE C ABYMs IlepeMeHHbIMU. 1Ips-
Masi Kak rpaduueckasi HHTepIpeTanys JMHEHHOTO ypaBHEHHUS C IByMsl IEPEMEHHBIMH.

ITonsTHe cucreMbl ypaBHeHH. Pelllenre cucteMsl ypaBHEHUN.

Mertoabl penieHuss CUCTeM JIMHEMHBIX YpaBHEHMH ¢ JIByMs MEPEMEHHBIMU: rpadudecKuii
METO/, METOJ, CJIOKEHHS, METOJI ITOJCTAHOBKHU.

CucreMbl TMHENHBIX YPABHEHUH € TaPaMETPOM.

HepasencrBa

Yucnossle HepaBeHcTBAa. CBOMCTBA YMCIIOBBIX HEpaBeHCTB. lIpoBepka crnpasemuBocTH
HEPABEHCTB IPH 33/1aHHBIX 3HAYEHUSX IEPEMEHHBIX.

HepaBenctBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHcTBa. O01acTh onpeaeaeHus
HepaBeHCTBa (00J1aCTh JOMYCTUMBIX 3HAYEHUN TEPEMEHHOM ).

Pemenue MMHENHBIX HEPABEHCTB.

KBagpaTHOe HEPAaBEHCTBO U €ro pelleHus. PeleHne KBagpaTHbIX HEPABEHCTB: UCIOJIB30-
BaHHUE CBOMCTB M Ipaduka KBaApaTUYHON (PYHKIIMU, METOJ UHTEPBAJIOB. 3alMCh pelIeHHs KBaI-
paTHOTO HEPABEHCTBA.

Permenue nenbix U 1poOHO-pallMOHAIBHBIX HEPABEHCTB METOJIOM HWHTEPBAJIOB.

CucreMbl HEpaBEHCTB

CucreMbl HEPaBEHCTB C OJIHOM NEPEMEHHOM. Pelnienne cucreM HEpaBEHCTB ¢ OJJHOM Iepe-
MEHHOM: JINHEHHBIX, KBaJlpaTHbIX. V300pakeHne pelieHusi CucTeMbl HEPABEHCTB HA YMCIIOBOM
IPSIMOM. 3aIlnUCh PEIIEHUS] CHCTEMbI HEPABEHCTB.

DyHKIMHU

[Toustue GyHKIMH

JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. DOpMUpOBaHUE NMPEICTABICHUN O METANPEIMET-
HOM MOHATUHU «KoopAuHaTh». CrocoObl 3amaHus (YHKIMHA: aHAIUTHYECKUH, rpaduyeckuid,
tabnnyHblid. ['papuk ¢ynkuuu. [Ipumepsl QyHKIMM, MoMydyaeMbIX B MPOLECCE HCCIETOBAHUS
Pa3IMYHBIX PeaJTbHBIX MPOIIECCOB M PEUIeHMs 3agady. 3HaueHue (QyHKIuM B Touke. CBoHCTBa
GbyHKIMI: 001acTh onpeaeneHus, MHOXKECTBO 3HaUSHHM, HYJU, MPOMEKYTKH 3HAKOIIOCTOSHCTBA,
YEeTHOCTH/HEUETHOCTh, MPOMEXYTKH BO3pAacTaHUs W YOBIBaHMs, HauOoJiblllee U HaWMEHbILEe
3HaueHus. MccnenoBanue QyHKIMM 110 ee rpaduky.

[IpencraBnenue 06 acHMOTOTAX.

HenpepriBHocTh ¢yHkimu. Kycouno 3anannple pyHKINU.

Jlunelinas QyHKIUSA



CgoiicTBa u rpaduk TUHEHHON QyHKIMU. YTIOBOM KO3 HuIMeHT npsmoi. Pacnonoxenue
rpadguka JMHEHHOW (PYHKIIMHU B 3aBHCHMOCTH OT €€ YIVIOBOTo KO3 (dUIIMEHTa M CBOOOIHOTO
yneHa. Haxoxnenune ko3¢ GUIMeHToB TMHEHHON (PYHKIIMH 110 3aJaHHBIM YCJIOBHUSM: IIPOXOXK/Ie-
HUE MPSIMOH uyepe3 JABe TOUYKU C 3aJJaHHBIMH KOOpAMHATaMM, IPOXOKIACHUE MPSIMOM uepe3 JaH-
HYI0 TOUKY U [TapaJUICIbHON JAHHOU IIPSMOM.

KBanpatuunas GyHKIus

CgoiicTBa u rpaduk kBagpatuuHoi (ynkiuu (mapabdona). [Tocrpoenue rpaduka kBaapa-
TUYHOM (yHKUMHU 1o ToukaM. HaxoxxneHue Hynell kBaapaTUYHON (QyHKIIMM, MHOXKECTBA 3Haye-
HU, TPOMEKYTKOB 3HAKOTIOCTOSHCTBA, IIPOMEKYTKOB MOHOTOHHOCTH.

OO0patHas IpONOPLHUOHATBHOCTb

k
CsoiicTBa QyHKIMY y = k y = —. I'unep0bomna.
X X

I'paduxu ¢pynkumii. [IpeobpazoBanue rpadpuka QyHKuu y = f (X) U1 IOCTPOCHUS Ipa-

(GukoB QyHKIMI BUAA y = af (kx+b)+c-

['paduku pyHKIMI y:a+L, y =% y=3x, y=|-

X+b

[TocnenoBaTenbHOCTH U IPOTPECCUN

Yucnosas nocienoBareabHOCTh. [Iprmepbl 4uCIoOBBIX MocienoBareabHocTel. beckoneu-
HBIC TTOCIICIOBATEILHOCTH. AprdMeTHIecKas IPOrpeccus U ee cBoicTBa. [ 'eomeTprudeckas mpo-
rpeccusi. @opMyna o01Iero ujieHa ¥ CyMMbI N MEPBBIX YWICHOB apu(METHIECKON U TeOMeTpuye-
cKoM nporpeccuii. Cxonsinascs reoMmeTpuieckast Iporpeccus.

Pelenue TekcToBBIX 3a7a4

3anaun Ha Bce apuMeTuyecKue AeicTBUS

Pemenne TexcToBbIX 3a1ad apudmMeTrndeckuMm criocodboM. Mcrmosb3oBaHue Tabnuil, cXeM,
yepTexke, APyrux CpeACTB IPEICTaBICHUS IaHHbIX IPY PEIICHUH 3aJa4H.

3anauu Ha ABM)KEHUE, pabOTy U MOKYIKU

AHanu3 BO3MOXHBIX CUTYallMii B3aUMHOTO PACIIOJIOKEHHUS OOBEKTOB MPHU MX JIBHKEHUH,
COOTHOLLIEHUSI 00BEMOB BBIIIOJIHAEMBIX Pa0OT IIPU COBMECTHON padoTe.

3aauM Ha 4acTH, JAOJIH, TPOLEHTHI

Pemenne 3agau Ha HaXOX/I€HUWE YacTH YHUCIIa U YUCIA MO €ro 4actu. Penienue 3amay Ha
IPOLEHTHI U 1ou. [IpuMeHeHne nponopuuil Npy peleHnH 3a1ad.

Jlornueckue 3anaun

Pemenue norunueckux 3agau. Pemenue nornyeckux 3a1ad ¢ HOMOIIbIO TpadoB, TAOIHULI.

OcCHOBHBIE METO/IbI PEIICHUs TEKCTOBBIX 3a/ad: apu(PpMETHUECKU, anreOpandeckui, re-
pebop BapuaHTOB. [lepBrUYHbIe NpeicTaBIEHUs O APYTUX METOJaxX pelleHus 3a1ad (reomerpuye-
CKHe 1 rpad)UueCKUe METOJIbI).

CrarucTtuka u TeopHst BEpOSITHOCTEN

Craructuka

TabnuuHoe u rpaduyeckoe MpeacTaBIeHHe JAHHBIX, CTOJ0YaThIe U KPYTOBbIE JUarpaMMBl,
rpaduku, NpUMEHEHHE JuarpamMmm 1 rpaKoB JIJIsl OMCAaHUs 3aBUCHUMOCTEH pealIbHbIX BEJTUYHH,
u3BJjeueHre uHpopMauu U3 TabnuL, Auarpamm U rpagukoB. OnucarelbHble CTaTUCTHYECKUE
MOKa3aTeIu YUCIOBBIX HAOOPOB: cpeHee apupMeTHuecKoe, Menana, Hauboblliee U HAaUMEHb-
11ee 3HaueHus. Mephl pacCEUBaHUs: pa3Max, TUCIEPCUS U CTaHIaPTHOE OTKJIOHEHHUE.

CiyqaiiHast ”3MEHUNBOCTb. VI3MEHUMBOCTh NpH M3MepeHusX. Pemaromue npasuia. 3ako-
HOMEPHOCTH B U3MEHUMBBIX BEJIMYNHAX.

Crny4qaifapie cOOBITHS

CrnydvaiiHble OIBITHI (3KCIIEPUMEHTHI), dJIeMEHTapHbIe cly4yaiiHble coObITUs (McXomabl). Be-
POSTHOCTH 3JIeMEHTapHbIX cOObITUI. COOBITHS B CIy4allHBIX AKCHEPUMEHTaxX M OJarompusT-
CTBYIOIIHME 3JI€MEHTapHble COObITH. BeposTHOoCTH ciaydaiHbIX cOOBITHH. ONBITHI C PaBHOBO3-
MO>KHBIMH 3JIEMEHTapHBIMU cOObITHsIMH. Kilaccuueckue BepOsITHOCTHBIE ONBITHI C UCIIOJIb30Ba-



HUEM MOHeT, KyoukoB. [IpencraBienne coOBITHI C MOMOIIBIO nuarpamm Jinepa. [IporuBomno-
JIOXKHBbIE COOBITHS, 00BEIMHEHHE U TiepeceueHre coObITui. [IpaBmiio cioxeHus BepOSATHOCTEH.
Crnyuvaiinenii BeiOOp. IIpencraBienue sKcnepuMeHTa B BHJIE JepeBa. HezaBucuMble COOBITHSL.
VYMHOKEHUE BEpOSATHOCTEH HE3aBUCUMBIX cOOBITHH. [locienoBaTenbHble HE3aBUCHMBbIE UCTIBITA-
Hus. [IpencraBnenne o HE3aBUCHMBIX COOBITUSX B )KU3HU.

Auareopa 7-i kaacc. (136 4)

1. Bolpa:keHusi, TOXK/1€CTBa, yPABHEHHUSI.

Bo3HMKHOBEHME MAaTeMaTUKU Kak HayKH, 3Talbl ee pa3BUTHSA. OCHOBHBIEC pa3felibl MaTe-
MaTUKH. Beiaromuyecs MaTeMaTUKU U UX BKJIJ B PA3BUTHE HAYKH.

Boipaxkenue ¢ nepemeHHol. 3HaueHue BolpakeHus. [logcraHoBKa BeIpa)KEHUN BMECTO I1€-
peMenHbIX. YucnoBoe paBeHcTBO. CBoMcTBa JeicTBUM. CBOMCTBA YHUCIOBBIX paBeHCTB. PaBeH-
CTBO C IIEPEMEHHOM.

ToxaecTBeHHbIe TpeoOpazoBanus BoipakeHUi. [loHsATHE ypaBHEHUS U KOPHS ypaBHEHUSI.
[IpencraBieHrne o paBHOCWIBHOCTU ypaBHeHHH. OOnacTh ompexaeneHus ypaBHEHHUs (001acTh
JOIYCTUMBIX 3HAUeHU niepeMeHHoi). [Ipumepsl qoka3aTenbeTB B anredpe.

Pemenue nuueiiHbix ypaBHeHUH. JIMHElHOE ypaBHEHUE ¢ napaMeTpoM. KosmuecTBo Kop-
HEel JTMHEHHOro ypaBHEHHUs. PellleHre TMHEeNHbIX YPaBHEHUN ¢ TapaMETPOM.

Pewenne 3a1a4 METOIOM ypaBHEHUN.

2. DyHKUIMH.

JlexapToBbI KOOPAMHATHI HA INIOCKOCTH. DOpMUPOBaHUE NMPEICTABICHUNA O METalIpeaAMET-
HOM TIOHSTUU «KOOPAMHATH».CHOCcOObI 3ajaHusl PYHKIIMIA: aHATUTHYECKHH, Tpadudeckuii, Tabd-
mnaHbId. [IpuMepsl GyHKIWH, MOTydaeMbIX B MPOLIECCE MCCIEAOBAHUS Pa3IMYHBIX PEaTbHBIX
MIPOLIECCOB U pelIeHUs 3a7a4. 3HaueHue pyHkuuu B Touke. CBoiicTBa yHKIMI: 001IacTh omnpe-
JieNIeHHs, MHOXXECTBO 3Ha4eHUH, Hynu. HenpepeiBHocTh QyHKIMU. KycouHno 3amannble QyHK-
LUH.

CoiicTBa u rpaduk TUHEWHOW QyHKIMH. YTI0OBOM KO PHUIHEHT npsmoi. Pacnonoxenne
rpaduka nuHEWHON (YHKIIMH B 3aBHCHUMOCTH OT €€ yIJoBOro kKodgduimeHta U cBOOOIHOTO
wieHa. Haxoxaenne ko3 @uireHToB TuHeHON (PyHKINHU 110 3aJaHHBIM YCIIOBUSM: MTPOXOXK/e-
HUE MPAMOH 4Yepe3 JIB€ TOUKM € 3aJaHHBIMH KOOpPAMHATAMH, IPOXO0XKIECHUE MPSMOM uepe3 laH-
HYIO TOYKY U MTapaJuIEIbHON JaHHOW ITPSMOM.

[Tpsimast MPOMOPIMOHANBHOCTD U e rpaduk. Oynkims Yy=Kx+b u e€ rpaduk.

3. CteneHb ¢ HATYPAJIbHBIM MOKa3aTeJIeM.

CreneHb ¢ HaTypaJIbHBIM IOKa3aTelleM U €€ cBoicTBa. CTENeHb ¢ HaTypaJIbHBIM IOKa3aTe-
jeM U ee cBoiicTBa. [IpeoOpa3zoBaHus BbIpaXeHH, CoAepKAIUX CTETIEHN C HaTypalbHBIM MTOKa-
3aTeleM.

YMHOKEHUE U JielieHne cTeneHeil. Bo3BeneHue B cTeneHb npousBeaeHus u crenenu. On-
HOYJIEH, €ro CTaHAAapTHBIM BUI. DyHKINN y:XZ, y:X3, 1 ux rpaguku.O MpOCTHIX U COCTABHBIX
ymciax. beckoHeyHOCTh MHOKECTBA MPOCTHIX Yncell. Yucna u JJIMHbBI OTPE3KOB.

4. MHOrO4JICHBI.

OnnouneH. MHorowieH. MHOTOWIEH U €ro CTaHAapTHHINA BUM. J(eHCTBUS C OJHOUTICHAMU
U MHOTOYJICHaMH (CIIO’KEHHE, BBIYMTaHUE, YMHOKeHUe). CloxkeHne, BBIMUTaHuEe U YMHO)KEHUE
MHOTOYJICHOB. BhiHeceHne 0011ero MHOXKHUTENS 3a CKOOKU. Pa3noxkeHne MHOrouwieHa Ha MHO-
KUTENN. Y MHOXKXEHHE MHOTOYJIEHA HA MHOTOWIEH. [lenieHne ¢ ocTaTKoM.

5. @opmyJibl COKPAIIEHHOTO YMHOKEHHS.

KBagpat n ky0 CyMMBI M Pa3HOCTH JIBYX BbIpaxkeHHH. POPMyIbl COKPAIIEHHOTO YMHOXe-
HUS: pa3HOCTh KBaJpaTOB, KBAJpaT CyMMBI U pa3HOCTU. Pa3noxeHne MHOrou1eHa Ha MHOKUTE-
JIM: BBIHECEHHE OOIIEr0 MHOXKHTENS 32 CKOOKH, TPyNIHUPOBKaA, IPUMEHEHHE (GOPMYI COKpaIeH-
HOro yMHOkeHus. [IpeoOpa3oBaHue 11e70r0 BhIpakeHUs B MHOTOwIeH. [IprMeHenne pa3inuHbIxX
CHoco0OB Ui Pa3JIoKEHHUsI HA MHOXKHUTENU. Bo3BeieHue IBywieHa B CTENECHb.



6. CucremMbl JTUHEHHBIX YPABHEHHUH.

YpaBHeHue c AByMsA NEpeMEHHbIMHU. JIMHEHHOE ypaBHEHUE C JBYMS MEPEMEHHBIMH.
[Tpsmas xak rpaduueckas HHTEPIPEeTalus JHHEHHOTO YPaBHEHHS C IBYMSI IIEPEMEHHBIMHU.

[TonsiTue cucremsl ypaBHeHUM. PelieHue cuctemMbl ypaBHEHUMN.

MeTtoapl peuieHnus CUCTeM JIMHEHHBIX YpaBHEHHH C IBYMsI NEPEMEHHBIMH: TpauuecKuii
METO/1, METOJ] CJIOKEHUSI, METOJT ITOICTAHOBKHU.

CucTtembl TUHEHHBIX YPaBHEHUH C TapaMETPOM.

AHann3 BO3MOXHBIX CUTYyallMii B3aUMHOTO PACIIOJIOKEHUS OOBEKTOB MPHU MX JIBHKEHUH,
COOTHOILIEHUS] 0ObEMOB BBITOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

OcHOBHBIE METO/IbI PEIIEHUsI TEKCTOBBIX 3aJau: apu(pMETHUECKUN, anreOpanyecKkui, re-
pebop BapuanToB. [lepBruUHbBIE IPEICTaBIEHUS O APYTUX METOJAX pelIeHUs 3a/1a4 (reoMeTpuye-
CKHE U rpaduIeCKUe METO/IbI)

7. DNeMeHTbl CTATHCTUKH.

8. UTtoroBoe nopropenue. Mcropusi MaTeMaTUKH.

3apoxaeHue anreOpsl B Heppax apudmeruku. An-Xopesmu. Poxxnenne OyKBEHHOW CHM-
Bosinkd. [1.Depma, @. Buer, P. [lekapr.

Aunreopa 8-i kaacc. (136 4).
1. PaniuonajibHbIe IP0O0H (BhIPAsKEHHA).
PanmonansHas 1po6b. OCHOBHOE CBOMCTBO Jpo0OH, cokpaiieHue apodeit. CinoxeHnue U BbI-
YUTAHUE PALMOHAIBHBIX ApoOeil. ToxknecTBeHHbIE MPeoOpa3oBaHUs PaAIllMOHAIBHBIX BBIpaXKe-

k
o K . o
Huil. @ynkuus y =—u eé rpaduk. CoiictBa pynkuuu y = —. ['mnepOona.
X X
YMHOXEHUE W JIeJICHUE pallMOHAIBHBIX JApoOeit. Bo3BenaeHue B cremeHb. TOXIECTBEH-

) K .
HBIE NPe0Opa30BaHUs PAlMOHAIBHBIX BhIpakeHud. OyHKus y =—u e€ rpaduk. 'paduk ¢pyHK-
X

Ui cogepxamux Moaynib. ['pabuku (yHKIUI y= a+Lb v y=~xy=¥x, vy =|x|- IIpen-
X+

ctaBieHue o0 acumnrorax.HenpepbeiBHOCTh hyHKIIMU. KycouHO 3agaHHbIE QYHKIIHMH.

[IpencraBnenue apodu B BHUJIE cyMMbI ipobeil. [IpeoOpa3oBanue TpoOHO-TUHEHHBIX BBI-
paXeHMI: CIIO)KEHUE, YMHOXKEHHUe, AeneHue. AnreOpandeckas IpoOb. JlomycTuMble 3HAUEHUS
INEPEMEHHBIX B JAPOOHO-pAllMOHATBHBIX BhIpakeHHsX. CoKpalleHue aiaredpanyeckux ApoOei.
[IpuBenenue anredpanveckux aApodeit Kk oliiemy 3HaMmeHaTemto. JlecTBus ¢ anredpandecKumMu
JIpoOsSMU: CIIO’KEHHE, BBIYMTaHUE, YMHOKEHUE, JeJICHUE, BO3BE/ICHHE B CTETICHb.

[TpeoOpa3zoBaHue BbIpaKEHHM, COIEPIKALINX 3HAK MOYJIS.

2.KBajgpaTHbie KOPHH.

PanmonaneHele yncia.

[TorpebHOCTE B UppanuoHanbHbix ynciaax. [lkona Iugaropa. Ilonstue uppanroHanbHO-
ro yucna. ctopust GopMHpOBaHUs MOHATUS YMCIIA: HAaTypalbHbIE YMCiaa, JpoOu, Hel0CTaTou-
HOCTb pallMOHAJIbHBIX YHCEN NI TEOMETPUYECKUX MU3MEPEHUM, nppalMoHaIbHble yncia. MHo-
JKECTBO pPallMOHAJIBHBIX uncen. CpaBHEHHE PallMOHANBHBIX YKcel. JleMCcTBUs ¢ palMOHaIbHBIMU
yuciamu. [IpencraBineHre parMoHAIBHOTO YHCHIA JECATHUYHON NpoObro. Pacmo3naBanme uppa-
UMOHANBHBIX uncen. [Ipumenenne B reomerpun. CpaBHEHHE HPPALMOHANIBHBIX YKcel. MHOXe-
CTBO JIEHCTBUTENBHBIX urcen. MppalMoHaTbHOCTh YHCIa V2 M HECOM3MEPUMOCTh CTOPOHEI H
JIUaroHaiy kBajpara. /lecsaTuunble NpHOIMKEHNS UppaloHalIbHbIX Yucen. O01ue cBeieHus o
NeMCcTBUTENBHBIX Yncnax. KBajgpaTHeli KOpeHb U3 4Hcia, apu(MeTHdecKuid KBaJIpaTHBIA KO-
penb. [loHsTHE 0 HaxOXAEHUM NMPUOIMKEHHOTO 3HAYEHUS KBaJpaTHOTo KOpHs. CBOMCTBA KBa-
paTHBIX KOpHeit. DyHKIMs y =+/x ,eé cBolicTBa 1 Tpaduk. MHOXKECTBO JeHCTBUTENLHEIX YHCET;
MpEJICTaBICHUE JCUCTBUTEIbHBIX YHCENl OECKOHEUHBIMHU JECATUYHBIMU JIpo0siMu. CpaBHEHUE
JENCTBUTENBHBIX YHCEI.



BriHeceHre MHOKHUTENS 32 3HAK KOPHS, BHECEHHE MHOXUTEIS O] 3HaK KopHs. [IpeoOpa-
30BaHME BRIPAKEHUHN COIEPKAIINX KBAIPATHBIA KOpeHb. [IpeoOpa3zoBanre TBOMHBIX paJlKasIoOB.
3. KBaapaTHble ypaBHeHHS.

Henonnele kBagpatHele ypaBHeHUs. KBajnpaTHoe ypaBHeHuUe. J[MCKpUMUHAHT KBajapat-
HOro ypaBHeHus. @opMyiia KopHell kBajpaTHOro ypaBHeHus. Teopema Buera. Teopema, oOpat-
Hasi Teopeme Buerta. Pemienune kBagpaTHBIX ypaBHEHUI: UCIOJb30BaHUE (OPMYIIBI IS HAXOXK-
JEHUST KOpPHEH, rpaduueckuil MEeTO/ PelICHHs], pa3lio)KeHUe Ha MHOXXHTEIH, TOJ00p KOpHEH ¢
UCII0JIb30BaHUEM TeopeMbl Buera. KonnuecTBo KOpHeEH KBalpaTHOTO ypPaBHEHUS B 3aBUCUMOCTHU
OT €ro JAMCKpUMHUHAHTA. BUKBajpaTHble ypaBHEHHUS. YpaBHEHUS, CBOJAMMBIC K JIMHEHHBIM U
KkBaApaTHbIM. KBajgpaTHble ypaBHEHUs ¢ TapaMeTpoM. Perienue 3anay, npuBOASIIMX K KBaApaT-
HBIM YPaBHEHUSIM U MPOCTEHIIINM pallMOHAILHBIM yYpaBHEHUsIM. Pelienne 3a1a4 Ha HaX0XK/ICHUE
YaCTH YMCJIAa U YMCIIa 10 ero yactu. Pemrenue 3agad Ha npoueHTsl U Aoau. [Ipumenenue npo-
MOPLIMH IPU PEILICHUH 3a/1a4.

4. HepaBeHcTBa.

UmucnoBbie HEpaBEHCTBA U UX CBOMCTBA. CIIOKEHUE U YMHOXKEHUE YUCIOBBIX HEPABEHCTB.
[TorpemHocTh U TOYHOCTH npuOIMKeHUs. [lepeceuenne u oObeanHEHNEe MHOXKeCTB. JIMHeHbIE
HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI. PellieHne HepaBeHCTB U CUCTEM HEPABEHCTB C
MoayieM. Jloka3aTenbcTBO HepaBeHCTB. UuncioBble HepaBeHCTBAa. CBOWCTBA YMCIOBBIX Hepa-
BeHCTB. [IpoBepka cripaBelsTMBOCTH HEPABEHCTB IIPH 33JaHHBIX 3HAYCHHIX MTEPEMEHHBIX.

HepasenctBo ¢ nepemenHoii. Ctporue u Hectporue HepaBeHCTBa. O0OIacTh OMpeneneHus
HepaBeHCTBa (00J1aCTh JOMYCTUMBIX 3HAYCHUHN TIepeMeHHOM ). Pellienrne TuHeHHbIX HEPaBEHCTB.

5.Crenennb ¢ meabiM nokasaresnaeM. CTeneHb C LENbIM [10Ka3aTeleM U ee cBoiicTBa. Pas-
Mepbl 00bEKTOB OKPY’KAIOIIEro MUpa (OT 3JEMEHTapHBIX YacTHIl 10 BceneHHol), JNINTeNbHOCTh
IIPOLIECCOB B OKPY’KAIOIIEM MUpE. BplieneHne MHOXKUTENS — CTENEHb JECATH B 3aIIMCU YUCIIA.
CraHpapTHBII BUJ YKCIIa.

6. DJIeMeHThI CTATHCTHKH.

7. HUTorosoe noBropeHue Kypca ajaredpsi. UcTtopusi MaTeMaTHKH.

Maremaruka B pa3Butuu Poccun: Iletp |, mxona mareMaTH4eCKMX M HaBUTalKMX Hayk,
pasButHe poccuiickoro ¢uora, A.H.KpsuioB. Kocmuueckass nporpamma u M.B.Kenasim. Ponb
poccuiicKuX y4yeHbIX B pa3BuTuu Matematuku: JI.OWnep. H.M.JlobaueBckuii, I1.J1.HebOs1mes, C.
Kosanesckas, A.H.Koamoropos.

Aareopa 9-it knacc. (136 4).

1. Kpagparuunas ¢pynkuus. KBagparuslii Tpexuiien. Crenennas pyHkums.

CgoiicTBa u rpadguk kBajgpatuuHoi (yHkiuu (mapadona). [Tocrpoenue rpaduka kBajapa-
TUYHON (YHKIMH N0 ToukaM. HaxoxxeHue Hynel KBaapaTuyHOW (yHKIIMH, MHOKECTBA 3HaUe-
HUM, TPOMEXYTKOB 3HAKOMOCTOSIHCTBA, MPOMEXKYTKOB MOHOTOHHOCTH. IIpencrtaBinenue o0
aCUMITOTaxX.

HenpepbiBHoCcTh (yHKIMU. KBajgpaTHBINA TpexwieH U €ro KOPHH, pa3iokKeHne KBaJpaTHo-
ro TpexwieHa Ha MHOXHUTEIH.

I'paduk GyHKIMIA y:ax2+nuy:a(x-m)2. [Ipocreiimme npeoOpazoBanusi TpaduKoB (HyHK-
umii. @ynkuus y=X" . Kopenb TpeTbeil crenenn. Kopenb n-oii crtenenu. J[po6GHO-TuHeiiHas
¢ynkuus u ee rpadgux. CTeneHb ¢ paldoHAIBHBIM OKa3aTeIeM.

2. YpaBHeHHUS] M HEPABEHCTBA € OJJHOM IepeMEeHHOM.

Llenoe ypaBHEeHHE U ero KOpHU. J[poOHOE panroHaIbHOE YpaBHEHHE.

Pemenne HepaBeHCTB BTOPOM CTEIIEHU C OJIHOM IEpEMEHHOM. Pelenre HepaBeHCTB METO-
JIOM UHTepBajoB. HekoTopble mpreMbl pelieHns LeblX ypaBHeHN KBagpaTHoe HEpaBEHCTBO U
ero peueHus. Pemienne kBaJpaTHBIX HEPAaBEHCTB: UCIOJIb30BaHUE CBOWMCTB U rpaduka KBajpa-
TUYHOM (DYHKIIMM, METO/I MHTEPBAJIOB. 3alUCh PEIIEHUS KBAIPATHOTO HEPABEHCTBA.

Pemenue nensix u JpoOHO-palliOHAIbHBIX HEPABEHCTB METO/IOM UHTEPBAJIOB.



3.YpaBHeHHS U HEPABEHCTBA C IByMsl lepeMEHHbIMH U UX CHCTEMBI.

VYpaBHeHus ¢ 1Byms niepemeHHbIMH 1 ee Tpaduk. [1.depma. ['paduueckuit cocod perie-
HUs ypaBHEHUH. Pemienue cucteM ypaBHEHU BTOPOH CTEIICHHU.

HepaBeHcTBa ¢ 1Byms nepeMeHHbIMUA. CHCTEMBI HEPABEHCTB C JIByMs IepeMeHHbIMU. He-
KOTOPbIE PEILICHUs] CUCTEM YPaBHEHUM BTOPOU CTEIIEHH C IBYMs II€PEMEHHBIMHU.

4. ApudmMernyeckasi 1 reoMeTpHUYECKAs MPOrPeCcCUM.

UucnoBas mocienoBaTelbHOCTb. [IprMepsl 4MCIOBBIX MOCIEI0BaTeNbHOCTEN. beckoHeu-
HBIE M1OCJIEeI0OBATeIbHOCTH. ApudMeTndeckas Mporpeccus U ee cBoicTra. ['eomeTpruyeckas mpo-
rpeccust. @opmyna o0IIero wieHa U CyMMBI N MEPBBIX WICHOB apH(PMETHIECKON U reoMeTpHye-
CKoM mporpeccuil. Cxonsmascs reoMeTrpudeckas mporpeccus. 3aJaHue I0CIeA0BATEIbHOCTU
PEKYPPEHTHBIM cIoco0oM H (opMyioi N-oro wieHa. @opmyssl N-To YjIeHa U CYMMBI N MEPBBIX
yjieHoB Tporpeccuu. 3aaada Jleonapao Iuzanckoro (PuboHauun) o kpoiaukax, ynucia OuboHa-
quy. 3a7a4a o axMaTHoi focke. CXOAUMOCTh T€OMETPUUYECKON TPOTPECCUH.

N306paxenue 4jaeHOB apuMeTHUECKOW U FeOMETPUUYECKON MPOrpeccuii TOUKaMu KOop-
JUHATHOM TUIOCKOCTHU. JIMHEHHBIN U SKCIOHEHIMANIbHBIN POCT. CII0KHBIE TPOLICHTHI.

5. Dj1ieMeHThl KOMOMHATOPUKHU U TEOPUH BEPOSATHOCTEI.

6. UToroBoe moBTOpeHuEe Kypca ajareopsbl.

3akperuieHue 3HaHWM, YMEHUN M HaBBIKOB, MOJYYEHHBIX HAa YpPOKax MO JAHHBIM TE€MaM
(xypc anreOpsl 9 kiacca).



TemaTn4eckoe IVIAHUPOBAHHUE C YKAa3aHUEM KOJHYECTBA YaCoOB

7 Kiacce

Paspgen nporpammel

KomnunuectBo
JacoB

Tema

BeIpaxxenus, Toxnue-
CTBa, YPaBHECHHUS

22

CpaBHeHUs 3HAYEHUM BBIPAKEHUIN

CBoiicTBa IeWCTBUH HAJl YACIAMU

ToxnectBa. ToxmecTBEHHBbIE NPEOOpPa3OBaHUS BbI-
paKEeHHUI.

YpaBHEHUs U €r0 KOPHU

JIuHeitHoe ypaBHEHHUE ¢ OJJHOM MTEPEMEHHOI
Pemenue 3a1a4 ¢ mOMOIIBIO YPaBHEHUU
CTaTuCTUYECKUE XapaKTePUCTUKHI

OyHKIUU

11

UYrto Takoe QyHKIHSA
Brrancnenue 3HaueHUH QyHKIUH 110 hopMyIie
I'paduk Qynkuuu

[Tpstmasi mpOMOPIIMOHATBHOCTE U €€ TpaduK
Jluneitnast pyHkuus u ee rpaguk
B3anMHoe pacnonoxeHne TpauKoB

byHKIMi

JIMHENHBIX

Crenenp Cc  HaTy-
paJbHBIM TIOKa3aTe-
aeM

11

OripeziesieHNe CTETIEHH ¢ HaTYpaJbHBIM MTOKa3aTelieM
YMHOXEHHNE U JeIeHUE CTEIICHEN
Bo3Benenue B creneHb NPOU3BEICHHS U CTEIICHU
OJIHOYJIEH U €ro CTaHJAPTHBIN BU]I
VYMHOXeHHEe onHowIieHOB. Bo3Benenue ogHowicHa B
CTEIIEHD

2 .3
DYyHKIMU y=X", y=X

MHuoro4ieHsl

17

MHOrO4ICH U €ro CTaHAAPTHBINA BU/I

CJ'IO)KCHI/IG 1 BBIYUTAHUC MHOTOYJICHOB

YMHOKEHHE OJHOUIEHA HA MHOTOUYJIEH

Brinecenust 00I11€T0 3HAMEHATENS 3a CKOOKH
O000mmenue no teMe «MHOrOWIEHEBDY

YMHO)KGHI/IG MHOI'O4JICHA HA MHOT'OYJICH

Pasnosxenne MHOTOYJIEHA HAa MHOMKHTEIH CIIOCOOOM
TPYHNIIUPOBKHU

Jloka3aTenbCTBO TOXKIECTB

DopMyiibl
LIEHHOTO
HUs

COKpa-
YMHOXe-

19

Bo3Benenne B kBaapaT U KyO CyMMbI U Pa3HOCTH
JIBYX BBIpaKCHUU

PaznoxeHne Ha MHOXHTEIN C HOMOIIBIO (OpPMYII
KBaJpaTa CyMMBbI U KBaJpaTa pasHOCTH

YMHOXKEHNE Pa3HOCTU JBYX BBIPAXKEHUN HA UX CyM-
My

Pasnoxenne pa3HOCTH KBAaIpaTOB HA MHOKHUTEIN
Pa3noxxeHue Ha MHOXKHUTEIM CyMMBbI U Pa3HOCTH KY-
00B

[TpeoOpa3oBaHue 11€70T0 BHIPAKEHHUS B MHOTOUJICH
[IpruMeHeHne pa3IMYHbIX CIIOCOOOB IS Pa3I0KEHHS
Ha MHOXXHTEIIN

Cucrembl JIMHEMHBIX
YpaBHEHUU

16

JIuneliHOEe ypaBHEHME C IBYMS HEU3BECTHBIMU
I'paduk AMHEMHOro ypaBHEHHsI C JBYMSI HEM3BECT-




HBIMU
Cucrema ypaBHEHUM C 1BYMSI HEU3BECTHBIMHU.
Crioco0 MoICTaHOBKH

Cnoco0 cl1oKeHHs

Pemienue 3amayd ¢ moMoub0 ypaBHEHUM

7 | UroroBoe mnoBTOpE- 9 Beipaxxenus. ToxxnectBa. Pemenue ypaBHeHUI
HHE Kypca 7 Kiacca Jlunetinas Gynkmus u e€ rpaduk
CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM
[IpeoOpazoBanue BhIpaXKeHUN
®opMyIbl COKPALIEHHOTO YMHOXKEHUS
Pernienue cucrem JIMHEHHBIX YpaBHEHUM
8 Kiacc
Ne | Paznen nporpammser | KonnuectBo Tema
4acoB
1 | PaunonanbHble  BEI- 12 PanroHanbHbIC BBIpaXKEHUS
paxeHus OcHoBHOE cBOCTBO apodu. CokparieHue apodei
CnoxeHue M BbIUUTAHUE JpoOEl C OJUHAKOBBIMU
3HAMEHATENSIMU
CrnoxeHue U BbIUMTaHME OpoOel ¢ pasHBIMU 3HaMe-
HaTEJISIMU
2 | IIpeoOpazoBanue 11 YmHOoxenue apobeit. Bozenenue npobeii B cTeneHn
pallMOHAIBHBIX  BbI- Henenue npobeit
paxxeHun [IpeoOpa3zoBaHre pallOHAIBHBIX BHIPAKEHUI
OyHKIMA Yy = 5 U ee rpaduk
3 | KBagpaTabie kopHH 11 PannoHnaneHbIe yncna
HppaunoHanbHble yucia
KBanpartuble kopHU. ApudmeTnyecKkuil KBaJpaTHbIN
KOPEHb
VYpaBHeHHe x*=a
HaxoxxneHne npuOIMKeHHBIX 3HaYeHUH KBaJpaTHO-
ro KOpHs
dyuknus y = VX u ee rpapux
KBanpaTHblii KOpeHb U3 IPOU3BEAEHUS U ApoOu
KBazipaTHbIN KOPEHb U3 CTENICHU
4 | IIpeobpa3zoBanue 8 BriHeceHre MHOXHTENs 3a 3HaK KOpHS. BHecenue
BBIDQXEHUI  coaep- MHOJKUTEJS 1O 3HaK KOPHS
KalllUX KBaJpaTHbIE [IpeoOpa3oBaHne BBIpaXKEHHUM, COJEp)KAIIUX KBaJ-
KOPHHU paTHbIE KOPHU
5 | KBagparusie  ypas- 11 HenosHble KBaipaTHBIE YpABHEHUS
HEHUs dopmyra KOpHEN KBapaTHOTO YpaBHEHUS
Pemenue 3a1a4 ¢ MOMOUIBIO KBaIPaTHOTO ypaBHEHUS
Teopema Buera
6 | Pemenue ypaBHeHuUi 10 Pemenue 1po6HO- pallMOHAIBHBIX YpaBHEHUH
Pemenue 3aa4 ¢ mOMOUIbIO PALIMOHAIBHBIX ypaBHE-
1505071
7 | HepaBenctBa 20 YucnoBble HEPaBEHCTBA

CBoliCTBa YHCIIOBBIX HCPaAaBCHCTB
CnoxeHue u YMHOXCHHUEC YUCIJIOBBIX HCPABCHCTB




[TorpemHoCTh U TOUHOCTH MPUOTUKECHUS
[Tepeceuenne u 0ObLEAMHEHHE MHOKECTB
YucnoBble IPOMEXYTKU

Pemenne HepaBEeHCTB ¢ OAHOU NIEPEMEHHON
Penienue cucrem HEPaBEHCTB € OJHOM EPEMEHHOM

8 | Crenenp ¢ 1ueIBIM 11 OnpeneneHye CTENEHN ¢ LEIbIM OTPULIATEIbHBIM I10-
nokaszareneMm. Oie- Kazareyem
MEHTBI CTATUCTUKHU CBolicTBa CTENEHHU C LEJIBIM IT0Ka3aTeNEM
CraHjapTHbBIM BU]I YKCIIa
COop u rpynmnupoBKa
Harnsinnoe mnpezacraBieHne O CTaTUCTUYECKOM WH-
dbopmanuu
9 | UtoroBoe moBTOpE- 14 PanmonansHbIe 1poOH, parmoOHAIBHBIC YHCIIA.
HUE Kypca anreOpsl 8 ITpeoOpa3oBaHne pallOHAIBHBIX BHIPAKEHUI
KJlacca KBagpaTHble KOpHH.
[IpeoOpa3oBaHre BBIpAXKEHUM, COJEp)KAIMX KBaJ-
paTHble KOPHU
KBagparHble ypaBHEHMS
Pemenre kBagpaTHBIX YPaBHEHUM.
JpoOHble palnoHalbHbIE YpaBHEHUS
Pemenue 1poOHBIX pallMOHAIBHBIX YPaBHEHUI.
HepaseHctBa
CreneHb ¢ 11eJIbIM IIOKa3aTeNeM
Pemenue 3anay
Pemienue 3a1a4 ¢ NOMOUIbIO YpaBHEHUIA.
9 kacc
Ne | Paznen nporpammsr | KonuuectBo Tema
4acoB
1 | ®yHKIMM U UX CBOM- 10 Oynkuus. O6nacte onpeaeneHuss U o01acTh 3Haye-
crBa.  KBamgparHbiii HUS QYHKIIUH
TpeX4IECH CaoiicTBa QyHKIIUU
KBaznpaTHbIil TpEXUJIEH U €T0 KOPHU
Pa3no)keHne KBaJIpaTHOTO TpexyuaeHa Ha MHOKUTENHN
2 | KBagpatuunas 12 DyHKIHS y=X°, ee TpadUK U CBONCTBA
¢yukusa.  CremneH- I'paduku pyHKUM
Hasi QyHKIUS y=ax2 +Nu y=a(x+m)2
[Toctpoenue rpadrka KBaApaTUUHON (YHKIIHH.
DyHKuUg y=X"
Kopens n-oii crenenu
3 | YpaBHeHUs ¢ OAHOM 8 Ilenoe ypaBHEHHUE U €r0 KOPHU
MIEPEMEHHOMN JpobHoe paloHaJIbHbIE YPaBHEHHUS.
4 | HepaBeHnctBa ¢ o0f- 6 Pemenne HepaBEeHCTB BTOpPOM CTENEHU C OJHOM Iie-
HOH NIEPEMEHHOU pEMEHHOHI
Peniennie HepaBeHCTB METOIOM UHTEPBAJIOB.
5 | YpaBHeHus c naByms 10 YpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U €r0 Tpauk

NEPEMEHHBIMU U HUX
CUCTCMBI

['padpuaeckuii ciocoO pemeHust CHCTEM YpaBHEHHM
Pemenue cucreM ypaBHEHUN BTOPOU CTEIIEHU
Pemenne 3a1a4 ¢ NOMOIIBIO CHCTEM YpaBHEHUH BTO-
pOM CTEIEHU.




HepaBenctBa ¢ nBy-
MA NCPEMCHHBIMU U
UX CHUCTEMBI

HepaBenctBa ¢ AByMsI mepeMeHHBIMU
Cucrema HEpaBEHCTB C ABYMs IEPEMEHHBIMU

Apudmerndeckas u
reoMeTpuIecKast
pOrpeccuu

15

ITocnenoBarenbHOCTH

Onpenenenne apupmernueckoir mporpeccuu. dDop-
MyJia N-0ro ujeHa

dopmyra cyMMBbI N IEPBHIX YWICHOB apu(MeTHyecKoit
IIPOrPECCUH.

OnpeneneHre reoMeTpuueckor mnporpeccuu. Dop-
MyJia N-0ro 4jeHa TEOMETPUUYECKON TPOrpeccCuu
dopmyna cyMMbl N MEPBBIX YJICHOB T'€OMETPUUYECKOM
IIPOrpPeCcCUu

DJjeMeHTsl  KOMOH-
HATOPUKA U TEOPUU
BEPOATHOCTEM

13

[Tpumepbl KOMOMHATOPHBIX 3a7a4
ITepecranoBku

Pazmemienus

Coueranus

OTHOcUTeIbHAS YACTOTA CIIy4alHOTO COOBITHUS
BeposiTHOCTh paBHOBO3MOXKHBIX COOBITHI

Hrorosoe moBTOpE-
HUE Kypca anreopsl

21

Anrebpanyeckue BbIpaXeHUs

VYpaBHEeHUs ¢ OJJHOM TTEPEMEHHOMN

Jlunelinbple GYHKIMU U UX TpapUKU

KBagpatuunble GyHKIMU U UX TpaduKu

Cucremsl ypaBHeHHH. Cr10COOBI UX peIIeHUs
JluHelinble HEpaBeHCTBA

HepaBeHcTBa BTOpOi1 CTENIEHU

Mertoa unTEpBaNoOB

CucreMbl HepaBeHCTB. PerieHue cucrteM HEpPaBEHCTB
C OJHOM TIEpEMEHHOI

ApudpmeTnuecknii KBaJpaTHbIH KOPEHb U €ro CBOM-
CTBa

Pemennie npoOHBIX paliMOHAIbHBIX YPaBHEHUM
Pemenne 3a1a4 ¢ MOMOLIBIO PALIMOHAIBHBIX ypaBHE-
1305071

Pemenne 3a1a4 ¢ MOMOLIBIO PALIMOHAIBHBIX ypaBHE-
1305071

HepaBenctBa ¢ nBymsi nepeMeHHbIMUA. CHCTEMBI He-
PaBEHCTB C JBYMs [IEPEMEH.

Pa3noxeHne KBaJipaTHOTrO TPEXUIeHa Ha MHOKUTENIN
[lenoe ypaBHEHHUE U €r0 KOPHU

VYpaBHeHMs1, IPUBOIUMBIE K KBaJAPaTHBIM

Ob6nacte onpeaenenus ¢pyHkuuid. O6gacTe JOMYCTH-
MBIX 3HaYEHHUH BBIPA’KEHUS

Apudmernueckas mporpeccust

["'eomeTpuryeckast mporpeccus




IInanupyeMble npeaMeTHbIE pe3y/IbTAThl H3yYeHUs] Y1eOHOI0 NpeaMeTa

«AJiredpa»
Y4eHuK HAy4YuTCS Y4eHUK NMOJYYUT BO3MOKHOCTH
Ha3zpanue
HAYYHUTHCSA
7 Raacce
* ONIEPUPOBATH TOHATUSMH «TOK- | * BBIIOJHATH MHOT'OLIaroBbIE
JIECTBOY», «TOXJAECTBEHHOE IMpeo0d- | mpeoOpa3oBaHUs palMOHATBHBIX
pa3oBaHMeE», pellaTh 3a7add, CO- | BBIPAKECHHUU, IIPUMEHSS IIUPOKUMA
JepKamue OyKBEHHBbIC JaHHBIC, | HAOOp CIIOCOOOB U MPUEMOB,
pabotath ¢ hpopmynamu; . ONEepUpOBaTh  IOHS-
* BBIIOJIHATE NPE0OPa30BaHUsS BBI- | THSAMHU: MHOKECTBO HATYpPAIbHBIX
PaKCHUHU, COAEPIKALUX CTEIECHH C | YHCEN, MHOKECTBO IENIBIX YHCEN,
HaTypaJbHBIMU NIOKA3aTeNISIMHU; reoMeTpuyecKass HHTEpIpEeTalus
* BBIIOJIHATE TOKICCTBECHHBIE IIPE- | HATYPAIbHBIX, LIEIBIX YUCEIT;
0o0pa3oBaHUsl palOHATbHBIX BbI- | e OIEpPUPOBATH  IIOHS-
P2KEHUI Ha OCHOBE MPABWII JICW- | TUAMH CTENEHH C HaTypaJbHbIM
CTBHU HaJl MHOTOYICHAMH, MOKa3aTejieM, CTENEHU C ILEJIbIM
. BBIIIOJIHATE  PA3jIOKe- | OTPUIIATESIILHBIM MTOKa3aTelIeM;
HHUE MHOTOYJIEHOB Ha MHOKHUTENIH; | o BBIIIONHATH TIPeoOpa-
. BBIIIOJIHATE ~ HECJIOXK- | 30BaHUSI  IEJIBIX  BBIPAKCHHM:
Hble ITPe0Opa30BaHUs LENBIX BbI- | IEWCTBUSA C OJHOYIEHAMH (CIIO-
pPaXKEHMH: PpAaCKpbIBaTh CKOOKH, | KCHUE, BHIYMTAHUE, YMHOXKEHHE),
IPUBOJIUTH NOJO00HBIE CJaraeMble; | JeWCTBUSA C MHOrOWIEHAMH (CIIO-
JKEHHE, BBHIYUTAHUE, YMHOKEHUE);
. BBITIOJIHATB  Pa3JIOKE-
HHUE MHOTOYJICHOB Ha MHOYUTEJIN
Aaredpanueckue OJIHUM U3 CHOCOOOB: BBIHECEHHE
BbIPAKECHHS 3a CKOOKy, TpYIIHUpPOBKA, UC-
noib30BaHue  (QopMyna  COKpa-
IIEHHOTO YMHOKECHUS;
. BBIICIIATH KBaJpar
CYMMBI ¥ Pa3HOCTH OJTHOYJIEHOB;
. packiaabiBaTh Ha
MHOXXHUTEJIN KBaJpAaTHBIA  Tpex-
YJIEH;
. pemarbs IpocThie 3a-
JIla4¥l pa3HbIX TUIIOB;
. BBIJICTISATh ATallbl pe-

IEHUs 3aJa4d U COJEp KaHHUE
Ka)XJI0T0 dTara;

. yMeThb BbIOHMpaTh OI-
THMAJIBHBIA METOJ pEIIEHUs 3a-
Jlaud U OCO3HaBaTh BHIOOP METO-
Jla, PpaccMaTpUBATh pa3JIUYHbIC
METOZbl, HAaXOIWUThb pa3HbIE pe-
LIEHUS 3a/1a4H, €CJIM BO3MOKHO;

J aHaJM3upoBaTh  3a-
TPYAHEHUS NPH pelleHUH 3ajay;
o BBIMOJHATh  pasziny-

Hble mpeoOpa3oBaHUsl MPEJIO-




KCHHOU 3a/1auu, KOHCTPYHPOBATh
HOBBIC 3374l W3 JTAHHOW, B TOM
4yucie 00OpaTHbIC;

o WHTEPIPETHPOBATH
BBIYHCIUTEIILHBIE PE3yJIbTaThl B
3ajaue, UCCIeI0BaTh MOy4eHHOE
peleHue 3a1auu;

o pemats pa3zHooOpas-
HBIE 33]1a41 «HA YaCTH,

. pemath 3aJadyd  Ha
MPOIICHTHI;

B noBceaHeBHOI KM3HM M NPH
U3Y4YeHHMH IPYTUX NpeAMeTOB:

o BBITIOJHATH TMpeodpa-
30BaHMs anreOpanvecKkux BhIpa-
KEHUH MpU pellleHuH 33a71ad JIpy-
IMX y4eOHBIX MPEAMETOB.

YpaBHeHus

* pemaTh OCHOBHBIE BUJBI PAIHO-
HaJbHBIX YPaBHEHUU C OIHOW me-
PEMEHHOM, CUCTEMBI JIByX ypaBHE-
HUU C JBYMS IEPEMEHHBIMU;

* IOHUMAaTh YPaBHEHHUE KaK BaX-
HEUIIYI0 MaTeMaTUYECKYI0 MOJIEIb
JUISL ONUCAHMSI U U3YYEHUSI Pa3HO-
00pa3HbIX peaJbHBIX CHUTYAIHi,
pemiath TEKCTOBBIC 3a7adu ayireo-
pauvdecKuM METOO0M;

* IPUMEHATh Tpaduueckue mpe-
CTaBJICHUSA [JJI1  HCCISAOBaHUS
ypaBHEHUN, HWCCIEAOBAHUS U pe-
LIEHUSI CUCTEM YPaBHEHUM € JBYMs
MepEMEHHBIMU;

° ornepupoBath Ha 0a3o-
BOM YpOBHE IMOHSTUAMH: PaABEH-
CTBO, YMCJIOBOE PABEHCTBO, YpaB-
HEHUE, KOPEHb ypaBHEHMs, pellie-
HUE YPaBHCHUS;

° MIPOBEPSITh CHPABEIIIU-
BOCTh YHCJIOBBIX PABEHCTB;

° pemarb CHCTeMBI He-
CJIO’KHBIX JINHEVHBIX YPAaBHEHUH;

° MIPOBEPSTh,  SBISICTCS
JIM TAHHOE YHCJIO PEIICHUEM ypaB-
HCHUS;

° pemarb  KBaJpaTHbBIC
ypaBHEHUs 10 (opmyne KOpHei
KBaJPaTHOTO YPaBHEHUS;

B noBcegHeBHOW KU3HM M NPH

* OBJIQJIETh CIELUAIBHBIMU TpPHU-
éMaMHM pEIICHUs YpPaBHEHUU U
CUCTEM ypaBHEHHMH; YBEPEHHO
NPUMEHATh ammnapaTr ypaBHEHUU
JUIL  pelIeHUs pa3HOOOpa3HBIX
3a/1a4 U3 MaTEeMaTUKH, CMEKHBIX
MIPEAMETOB, MPAKTUKH;

* IPUMEHATH Tpadudeckue mpen-
CTaBJIECHUS JUI1 MCCIIEJOBaHUsA
YPaBHEHUH, CHUCTEM YpPaBHECHUII,
coepxammx OYyKBEHHBbIE KOI(-
(bULUEHTHI;

. ONepupoBaTh  MOHS-
TUSIMU:  YpaBHEHHE, KOpEHb
ypaBHEHUS, PaBHOCWJIbHBIE
YpaBHEHUS;

. pemarb JIMHENHbIE
YpaBHEHUS U YpPaBHEHUSA, CBOJU-
MBI€ K JIMHEWHBIM C IIOMOILBIO
TOXXJIECTBEHHBIX  MpeoOpa3oBa-
HUH;

B noBceqHeBHOM KU3HU M TNPH
U3Y4YEeHHUH APYTrUX MpPeaAMeTOoB:

. COCTaBJISITh M pelIaTh
JIMHEWHBIE YPAaBHEHUS, CHUCTEMBI
JIMHENHBIX YPaBHEHUM 3a1a4 Jpy-
TUX Y4eOHBIX TIPEIMETOB;

. BBIIIOJIHATh  OLIEHKY
MIPaBA0NOI00US pe3yJIbTaToB,
MOJyYa€MbIX MPH PEIICHUU JIU-
HEMHBIX M  CUCTEM JIMHEHMHBIX




H3Yy4YeHHUH IPYTUX MpeaMeTOB:

o COCTaBJIATh U peIIaTh
JMHEWHBbIE YpaBHEHUS TPHU pellie-
HUM 33J]a4, BO3HUKAIOUMX B APY-
IUX y4eOHBIX MpeIMeTax.

YpaBHEHUH MpPU PEIICHUU 3a7ad
JIPYTUX y4EOHBIX MPEIMETOB;

° BBIOMPAaTh  COOTBET-
CTBYIOLIIME YpPaBHCHHUS WM HX
CHCTEMBI JUISI COCTaBJICHHS MaTe-
MAaTHYECKOM MOIEIU 3aJaHHOU
peanbHOM CUTyallMH WINA IIpU-
KJIaJTHOM 3a1a4u;

° YMETh  UHTEPHIPETHU-
pOBaTh MOJYYEHHBIN TpHU perie-
HUW YPaBHECHHMSI UM CHUCTEMBI pe-
3yJbTaT B KOHTEKCTE 3aJIaHHOU
peabHOM CHUTyallMM WIA TpHU-
KJIaJHOM 3aJa49H.

OcHoBHBIC TIOHATHS.
YucnoBble PyHKIUHU

* [IOHUMaTh U  HCIOJIb30BATh
(byHKLIHMOHATIbHBIE TOHATHS U A3bIK
(TepMHUHBI, CUMBOJIMYECKHE 000-
3HAYCHHUS ),

* CTPOUTH TpaUKU AIIEMEHTAPHBIX
GbyHKIMI; ucclieoBaTh CBOWCTBA
YUCIOBBIX (YHKUIMNH Ha OCHOBE
U3y4eHHsl NOBEJEHMS HX rpadu-
KOB;

* IOHMMaTh (YHKIMIO Kak Bax-
HEHIIYI0 MaTeMaTHYECKYI0 MOJIEIIb
JUIsl OIIMCAaHMsI MPOLIECCOB U sIBIIE-
HUW OKPYKAIOIIETO MUpa, MpUMe-
HATh (DYHKIMOHAJBHBIN S3BIK IS
ONMCAHUS M HUCCIIEOBaHUS 3aBU-
CUMOCTeH MexX1y (U3HMUECKUMHU
BEJIMYUHAMU;

o HaXOOUTh  3HAYEHHUE
(GyHKINHU 1O 3aJJaHHOMY 3HAYEHUIO
apryMeHra;

o HaXOOUTh  3HAYEHHUE

aprymeHTa 1o 3aJaHHOMY 3Haue-
HUIO (YHKIIMHA B HECTIOKHBIX CUTY-
alusx;

. ONpEeAENATh  MOJIOMKE-
HHE TOYKH MO €€ KOOpAHHATaM,
KOOPAMHATHI TOUKH IO €€ MOJIOKE-
HUIO Ha KOOPJMHATHOU ITIOCKOCTH;

o CTpOUTh TpapuK JIH-
HeHOH QyHKIMH;
o NPOBEPATH,  SBISIETCS

JM JaHHBIA Tpaduk rpadukom 3a-
JaHHOW (QyHKUUU (JTMHEHHOU, 00-
paTHOM MPONOPLUOHATIBHOCTH);

° ONpeAeNsiTh  NpubIu-

* UCIIOJIB30BaTh  (PYHKIIMOHAJb-
HbIC TMPEJCTABICHUS U CBOMCTBA
GyHKIUR Ui peleHus MaTema-
TAYECKUX 3aJlady M3 Pa3TUIHBIX
paszenoB Kypca,

. OIepUpoOBaTh  IOHS-
TUSMH:  (DYHKIIMOHAJIbHASI 3aBH-
CUMOCTh,  (yHKIHS, Tpadux
GbyHKIMM,  crnocoObl  3aJaHUA

(yHKIIMY, apTyMEHT W 3HAYCHHE
byHKIUN,;

. CTPOUTH I'paUKH JIH-
HelHOW pyHKUNH;
o COCTaBIATh  ypaBHE-

HUS OPSIMOM N0 3a/laHHBIM YCJIO-
BUSIM: TIPOXOJAIIECH Yepe3 JIBe
TOYKM C 3aJaHHBIMH KOOpJWHa-
TaMH, TPOXOJAIIEH Yepe3 daH-
HYIO TOUYKY M MapajuleIbHON JaH-
HOM IIPSIMOW;

B noBcenHeBHON KU3HM U NPH
U3Yy4YeHHH IPYTUX NPeAMeTOB:

° WUTIOCTPUPOBATh €
MOMOINbI0 TpaduKka peabHYIO
3aBUCHMOCTD WJIU TIPOIIECC 0 UX
XapaKTEePUCTUKAM;




)KEHHBIC  3HAYCHHS  KOOPJMHAT
TOYKA TIepeceyeHus TIpaduKoB
bynxumi;

B mnoBceqHEeBHOH KU3HH M NpPH
M3Y4YeHHH JPYIUX NPeAMETOB:

. UCIIOJIB30BaTh  CBOM-
CTBa JIMHEWHOW (YHKUMU U ee
rpaguK IpU peHIeHUH 3a7ad U3
JIPYTUX y4EOHBIX IIPEIMETOB.

8 kaacce

JleiicTBUTEIbHBIE
qucaa

* HCIIOJIB30BAaTh HAydaJlbHBIC IPEJ-
CTaBJICHUS O MHOXXECTBE JICHCTBHU-
TEJbHBIX YUCEIL;

* OIIepUpOBaTh IOHATUEM KBaJ-
paTHOrO KOpHS, IPUMEHATH €ro B
BBIUHCIICHUSIX;

o onepupoBaTh Ha 0a30BOM
YPOBHE HOHSTHSMH: HaTypaJbHOE
YHCIIO, IEJI0€ YKCI0, OOBRIKHOBEH-
Hasg JpoOb, JAECATHYHAS JpoOb,
CMeIllaHHas JIpo0b, palMOHAIBLHOE
4uCII0, apudMeTHUecKuil KBaapar-
HBIN KOPEHB;

o BBINIOJHATh  OKpYIJIE-
HUE PALMOHAIBHBIX YUCENl B COOT-
BETCTBUU C NPaBUJIAMHY;

o OLICHMBATh  3HAYCHUE
KBaJIpaTHOI'O KOPHSA M3 TIIOJOXHU-
TEJIBHOIO LEJI0Tr0 YHCIa;

o pacro3HaBaTh  panuo-
HaJIbHbIE U MppallMOHAIbHbBIE YHC-
na;

o CpaBHMBATh YHUCIIA.

o BBIMIOJHATh ~ HECIIOXK-
Hble MpeoOpa3oBaHUs i BBIYKC-
JIEHWS] 3HAYEHUH YMCIIOBBIX BBIpa-
JKEHUH, COJAEpXkAIIUX CTEIEHH C
HaTypaJIbHBIM II0Ka3aTelIeM, CTe-
NEHU C LENbIM OTPHUIATEIbHBIM
IIOKa3aTeNeM;

o BBITIOJHATh ~ HECIIOXK-
Hble MpeoOpa3oBaHUs LEIbIX BbI-
paKeHMi: pacKpbIBaThb CKOOKH,
MIPUBOAUTH TIOJIOOHBIE ClIaraeMble;
. BBITNIOJHATD ~ HECIIOXK-
Hble IpeoOpa3oBaHUs  JIPOOHO-
JIMHEWHBIX BBIPAKEHUN W BBIpaXe-
HUH C KBaJpaTHBIMUA KOPHSIMY;

o pelmaTb  HEeCJIO0XKHbIE

* pa3BUTh MPEJCTABICHUE O YHUC-
JI¢ W YHCIOBBIX CHCTEMax OT
HaTypaJbHbIX 10 JI€MUCTBUTEIIb-
HBIX YHUCEN; O POJH BBIYUCICHUI
B IPAKTHUKE;

* pa3BUTh U YIIyOUTH 3HAHUS O
JIECATUYHON 3amucu  JeHCTBU-
TEJIbHBIX YHuceN (MEepUOAUYECKUe
Y HENIEPUOINYECKHE IPOOH);

° OTNEepUpoOBaTh  IOHS-
THSIMU. MHOXECTBO ILIENIBIX YH-
ceJl, MHOXKECTBO pallMOHAIbHBIX
qucell, KBaJPaTHBI KOPEHB,
reoMeTpuyeckass HHTEpIpeTalus
palMOHATBHBIX YHCEIT;

° BBLIIIOJIHATE BBIYHCIIC-
HMS, B TOM YHCJIE C HMCIIOJIb30Ba-
HHUEM TIPUEMOB paIlMOHAIBHBIX
BBIYMCIICHUI;

) BBITIOJIHSTh  OKpYTJIe-
HUE paIlMOHAIBHBIX YHCEN C 3a-
JTAHHOM TOYHOCTHIO;

) MPEACTABISITh PAIHO-
HaJIbHOE YHCJIO B BHUJC JIECATHY-
HOM 1po6u

° yHOpSAI0YMBATh YHC-
Ja, 3alKkCaHHbIC B BHUJIE OOBIKHO-
BEHHOM U JIECATUYHON 1po0u;

o pemiatb IpoOCThIE 3a-
Jla4y Pa3HBIX THUIIOB;
. pasnmuuaTth  MOJEIb

TEKCTa W MOJICNb pEIICHHs 3aj1a-
9YH, KOHCTPYHPOBATh K OJJHOI MO-
JIETIN PElIEHUs HECJIOKHOW 3aja-
9YHM pa3HbIe MOJIENM TEKCTa 3aja-
qu;
o 3HaTh W TPUMEHATH
oba crmoco0a MOWCKAa peleHus

3a1a4 (0T TpeOOBaHMS K YCIOBHUIO




CIO)KETHBIC 3a/la4l Pa3HbIX THIIOB
Ha BCe apu(METUIECCKUE IEHCTBUS;
o CTPOHUTH MOJIENIb YCIIO-
BUs 33124 (B BUE TAOJIMIIBI, CXE-
MBI, PUCYHKA WM YpaBHCHHS), B
KOTOPOH JaHbl 3HAUCHHS IIBYX W3
TPeX B3aWMOCBSI3AHHBIX BEJIUYUH,
C IIEJIbIO TIOMCKA PEIICHHS 3a]1a9H;
o OCYIIECTBIISATH  CITOCOO
MOWCKA pEIIeHHs 3a7a4d, B KOTO-
POM  pPacCyXJIEHHUE CTPOUTCS OT
YCIIOBUSL K TPEOOBAaHUIO WIH OT
TpeOOBaHUS K YCIOBUIO;

o COCTaBIISITh IUJIAH pe-
HICHUS 32/1a4H;

o BBIJICJIATh  TaIlbI
HICHUS 3a/1a4H;

o UHTEPIPETHPOBATH
BBIYHCIIUTEILHBIC PE3yJIbTaThl B
3ajjaue, MCCIE0BaTh TOJIYYCHHOE
peleHue 3a1a4u;

o 3HATh pa3InIre CKOPO-
creil 00BEeKTa B CTOAYEN BOIE,
NOPOTHB TEUCHHS M 10 TEUYCHUIO
peKu;

o pemiate  3ama4d = Ha
HAXOXKJCHUE YaCTH YKCIa U YHCia
IO €r0 YacTH;

o peliaTh 3a/1a4u pa3HbIX
TUNOB (Ha paboTy, Ha MOKYNKH, Ha
JBUKCHHE), CBS3BIBAIONIUX TPH
BEJIMYHMHBI, BBIJCIATh 3TU BEIHYU-
HBI 1 OTHOIICHUS MEX Ty HUMH;

o pemats  HECJIO0XHbBIE
JIOTUYECKHE 3a/ladyll METOJIOM pac-
CYKIECHUM.

B noBceaHeBHOI KU3HM U NPHU
U3y4YEeHUH JPYTUX MPeAMETOB:

pe-

o NOHUMAaTh CMBICT 3a-
MUCH YHCTIa B CTAaHIapTHOM BUJIE;
o ornepupoBarh Ha 0a3o-

BOM YPOBHE IMOHSTHEM «CTaHIapT-
Has 3aIluCh YHCIIa;

. UCIONIb30BaTh TIpadu-
YEeCKOe IPE/ICTaBIEHUE MHOKECTB
JUIsL ONMCaHUsl pealbHBIX IpOLEC-
COB U SIBJICHHMM, IIPHU pELIEHUH 3a-
Jlay IPYrux y4eOHbIX MPEeIMETOB,;

o OLICHUBATh PE3YJIbTAThI
BBIUMCJICHUM NPHU pElIeHUH Npak-

U OT YCJIOBHS K TPEOOBAHUIO);

J MOJENUpoBaTh  pac-
CYXJIEHUS TIPU TOHMCKE PEIICHHS
3aJa4 C OMOIIBIO rpag-CXeMBI;

o BBIJICNIATh ATaIlbl pe-
HICHUs 3a/a4d M COJCpXKaHUe
KaXJI0T0 3Tarna;

J yMeTh BBIOMpATh OI-
TUMAJIHBIA METOJ pEILUEHUs 3a-
Jlaud U OCO3HaBaTh BHIOOP METO-
Jla, paccMaTpuBaTh Ppa3IHYHBIC
METO/bl, HaXOAWUTh pa3Hble pe-
LICHUS 337a4H, €CJIM BO3MOXKHO;

. aHaIM3upoBaTh  3a-
TPYZAHEHUs NIPH pEeLLIeHUHN 3ajay;

o BBITIOJIHATh ~ Pa3ny-
Hble IpeoOpa3oBaHUsl MpeJio-
KEHHOM 3a1auu, KOHCTPYHPOBATh
HOBBIC 337a4ll U3 JIaHHOW, B TOM
qucie oOpaTHbIE;

o UHTEPIPETHPOBATH
BBIUMCIIUTENbHBIE PE3YJIbTAaThl B
3a/1a4e, UCCIIeI0BaTh MOJIyYEHHOE
peleHue 3aa1auu;

J UCCIIeIOBaTh BCEBO3-
MOYKHBIE CUTYAIlMH NIPU PEIICHUN
3aJa4 Ha JABMKEHHE I10 pEKe, pac-
CMaTpHUBaTh Pa3HbIE CHCTEMBI OT-
cueTa;

J BJIAaJIETh OCHOBHBIMHU
METOJaMH pEIIeHWs 3aJa4d  Ha
CMECH, CILIaBbl, KOHIEHTPALUH;

J pemaTh 3amayd  Ha
MPOIICHTHI,

B noBceqHeBHOM KU3HU M TNPH
U3YYCHHMHU APYTrUX MPEeAMETOB:

) MPUMEHATh IpaBuUia
MPUOIMKEHHBIX BBIUUCIECHUN TIPH
pElIEHUH NPAKTUYECKUX 3a1ad U
pelieHuy 3a1a4d APyruxX yIeOHbBIX
MPEIMETOB;

° BBINIOJIHATh ~ CpaBHE-
HHE PE3YJbTATOB BBIYMCICHHI
IIPU PELICHUU MPAKTUYECKUX 3a-
Ja4, B TOM YHCIIE TPUOIMKEHHBIX
BBIYHCIICHUI;

° COCTaBJISITh U OIICHH-
BaTh YHMCJIOBBIE BBIPAXKEHUS TPHU
pELIEHNU NPAKTUYECKUX 3a7ad U




THYCCKHUX 3a1a4,

o BBITIOJHATL CPABHCHUC
YHUCCJI B PCAJIbHBIX CUTYal WX,
° COCTaBJIATh YHUCJIOBBIC

BBIPQXEHHUS TPU PEIICHUU IpaK-
TUYECKUX 33/1a4 U 3a/1a4 U3 IPYTUX
y4eOHBIX TIPEIMETOB;

o BBIJIBUTATh TUIIOTE3bI O
BO3MOXHBIX MpPEICIbHBIX 3Haye-
HUSX MCKOMBIX B 3a/laye BEITUYHMH
(zenatb NPUKUAKY).

3a/a4 U3 JAPYrux y4eOHbIX Ipel-
METOB;

o 3alMChIBaTh U OKPYT-
JSTh YMCJIOBBIC 3HAYEHUS pealib-
HBIX BEJIUYHUH C HUCIOJIb30BAHHEM
Pa3HbIX CUCTEM M3MEPEHUS.

HN3mepenus, npu-
OJIM:KEHHU s, OLEHKH

* UCIIOJIb30BaTh B XOJ€ pPEUICHUS
3a/1a4 DJIEMEHTApHbIE IIPEICTaBIIC-
HUS, CBA3aHHBIC C NMPHOIKEHHBI-
MU 3HAYCHUAMU BEIUYMH.

* [IOHSATb, YTO YUCIIOBBIC JIaHHBIE,
KOTOpBIE HMCHOJIB3YIOTCS ISl Xa-
PaKTEepUCTHKH OOBEKTOB OKpY-
KAIOIIET0 MHpA, SIBISIFOTCS Tpe-
UMYIIECTBEHHO  TPUOIMKEHHBI-
MU, YTO MO 3aIUCH HPUOIHKEH-
HBIX 3HAYEHUH, COAEpKAIIUXCS B
UH(GOPMAILIMOHHBIX HMCTOYHUKAX,
MOXHO CYIWTh O TIOTPEIIHOCTH
PUOJIIKEHNS,

* [IOHATH, YTO MOTPEHIHOCTH pe-
3y/lbTaTa BBIYUCICHUHN JIOJDKHA
ObITh COM3MEpPHUMA C IOTPEILHO-
CTBIO UCXOAHBIX TAHHBIX.

Auaredpanueckue
BbIPaKeHUs!

* BBINOJIHATH NPeoOpa3oBaHUs BbI-
paXXE€HH, CoAaepKalluX CTENEHU C
LIEJIBIMU TI0Ka3aTesIMU U KBaJapaT-
HbI€ KOPHH;

* BBINIOJIHATH TOXKJIECTBEHHBIE ITPE-
00pa3oBaHusl palMOHAIBHBIX BBI-
paXCHUH Ha OCHOBE IIPaBUI ACH-
CTBHM HaJl MHOTOWICHAMHM H aj-
re0pandeckuMu JApoosimu;

* BBINOJHATE Pa3jI0KEHHE MHOTIO-
YJIEHOB HA MHO>KUTEJH;

. UCIIOJIb30BaTh (popmy-
Jbl  COKpPAIIEHHOI'O0  YMHOKEHUS
(kBazpaT CyMMBI, KBaJpaT pa3HO-
CTH, pAa3HOCTb KBaJpaToB) JUId
YIOPOIIEHNS BBIYMCIECHUN 3Haue-
HUW BBIPAKCHUI;

. BBITMIOJHATD ~ HECIIOXK-
Hble IpeoOpa3oBaHUs  JIPOOHO-
JIMHEWHBIX BBIPAKEHUN W BBIpaXe-
HUH C KBaJPaTHBIMU KOPHSIMH.

* BBITIOJIHATD MHOTOIIIarOBbIE
npeoOpa3oBaHusl paluOHAIBHBIX
BBIPAKECHUM, IIPUMEHSS IUPOKHUN
Habop croco0oB U MPUEMOB;

* IPUMEHSTh TOKJIECTBEHHBIE
npeoOpa3oBaHusl ISl PEIICHUS
3alad W3 PA3NUYHBIX Pa3/IeTioB
Kypca (Hampumep, IJisi HaXxOXJe-
HUS HauOOJbIIEro/HauMEHBIIIETO
3HAYEHUS BBIPAXKECHUS).

o BBITMIOJHATH Pa3JIoxKe-
HUE MHOTOYJICHOB HA MHOKUTEIH
OJHHM U3 CIOCOOOB: BBIHECEHHE
3a CKOOKy, TpYNIHPOBKA, HC-
nmoibp30BaHne  (Gopmyn  cokpa-
LIEHHOI'O YMHOXEHMS;

. BBIJICNIAT  KBaJpar
CYMMBI M Pa3HOCTH OJHOYJICHOB;
o packiaabBaTh Ha
MHOXKHTETH KBAJPATHBIA  TpeX-
YJIeH;

° BBITIOJIHSTH TIPeoOpa-
30BaHMUsl BBIPAXKEHUH, COJEpXKa-




LIMX CTENEHU C LEJIbIMU OTpHULIa-
TENbHBIMU TIOKA3aTeNsIMU, TIepe-
XOJIUTh OT 3aIlUCH B BHJIE CTeme-
HU C IEJNBIM OTPUIATEIBHBIM I10-
Ka3zarejeM K 3alucH B BUIE APO-
ou;

o BBIMOJHATH Tpeodpa-
30BaHUA APOOHO-pAIlMOHATIBLHBIX
BBIPQKECHHUI: COKpAILEHUE JIPO-
Ocii, mnpuBercHUE anreOpanye-
CKUX ApoOei K 00lemMy 3HaMeHa-
TENI0, CJOXKEHUE, YMHOXEHUE,
JIeJICHNe anreOpandeckux JIpo-
Ocii, BO3BEICHHE alIreOpandecKon
IpoO¥ B HATYPAIBHYIO U IETYIO
OTPUIIATENIbHYIO CTETICHb;

° BBITIOJIHSTH Mpeodpa-
30BaHUs BBIPAXKCHUH, COJEpXKa-
IIMX KBaJpaTHbIE KOPHU;

o BBIICTIATE  KBagpar
CYMMBI WJIH Pa3HOCTH JBYWICHA B
BBIPAXKCHUSIX, CoJIeprKaIInX
KBaJIpaTHBIE KOPHU;

B noBcenHeBHOM KU3HU M NPH
U3yYeHUH IPYTruX NpeaMeToB:

o BBIMOJIHATH Tpeodpa-
30BaHUA U JCUCTBUS C YHCIaMH,
3alMCAaHHBIMH B CTAHJAPTHOM
BUJIE;

° BBITIOJIHSTH Tpeodpa-
30BaHUA anreOpanyecKux BbIpa-
KEHHUI TIpU pelIeHuu 3aaad Apy-
I'MX Y4eOHBIX MPEAMETOB.

YpaBHeHus

* pelaTh OCHOBHBIE BUABI paLUo-
HaJIbHBIX YPABHEHUW C OIHOW Ie-
PEMEHHOM, CUCTEMBI JIBYX ypaBHE-
HUH C IByMsI IEpEMEHHBIMU;

* [IOHUMaTh YPAaBHEHHE KaK Ba-
HEWIIIYI0 MaTEMaTUYECKYI0 MOJIEb
JUIsL OTIIMCAHMS U U3Y4YEHHS pa3Ho-
00pa3HbIX peaJbHBIX CUTYyalHi,
pemaTh TEKCTOBBIE 3ajaydl aireo-
panveckuM METOJIOM;

* IPUMEHATh Tpaduyeckue mpes-
CTaBJIGHUS  JUISI  MCCIIEJOBAHUS
YPaBHEHUMH, HUCCIIEJOBaHMUS W pe-
IIEHUSI CUCTEM ypaBHEHUH C IByMs
IIEPEMEHHBIMH.

. omnepupoBaTh Ha 0azo-
BOM YpOBHE NOHSTHUSMH: pPaBEH-

* OBJIAJIETh CHEIHUAIBHBIMHU IIpU-
€éMaMH pEIICHHWs YpPaBHEHUM H
CUCTEM ypaBHEHHUH; YBEPEHHO
MPUMEHSTh anmnapar ypaBHEHUI
JUIs  peUleHus Pa3HOOOpa3HbIX
3a/1a4 U3 MaTEeMaTUKH, CMEKHBIX
IIPEIMETOB, IPAKTUKU;

* IPUMEHSATH TpadudecKkue mnpen-
CTaBJICHUSA JUIsl HMCCIIEIOBAHHUSA
YPaBHEHUH, CHCTEM YpPaBHEHMWII,
coJepKalMx OyKBEHHBbIE KO3(-
(buLUEeHTHI;

J pemars  KBaJpaTHBIE
YPaBHEHUS U ypaBHEHUS, CBOJHU-
Mbl€ K KBaJI[paTHBIM C TOMOIIBIO
TOXKJECTBEHHBIX  IpeoOpa3oBa-
HUM;




CTBO, YHCJIOBOE€ PaBEHCTBO, ypaB-
HEHUE, KOPEeHb YpaBHEHHS, perlie-
HUE YPaBHCHHUS;

° MIPOBEPSITh CIPABEIIH-
BOCTh YHCJIOBBIX PABCHCTB;

. pemarb CHCTEMBbI He-
CJIO’KHBIX JINHEWHBIX YPaBHCHUH;

° MPOBEPATh,  SBISETCS
JU JAaHHOE YHUCJIO PEIICHUEM YpaB-
HCHMUS;

. pemiats KBaJpaTHBIE YpaB-
HeHHs 10 (hopMysie KOpHEH KBa-
paTHOTO ypaBHCHHS;

B moBceaHEeBHOI KU3HM U NPH
U3y4YeHHH APYTruX NpeaMeToB:

. COCTaBIISITh M pEIIaTh
JTUHCHHBIC YpaBHEHUS TIPU pelle-
HUU 3aJ]1a4, BO3HHUKAIOUIMX B JAPY-
I'HX Y4eOHBIX MTPEeIMETax.

B noBceaqHeBHOW KM3HM M TPHU
U3YYEeHHNH JPYTUX NPeAMeETOB:

. COCTaBJISITh U pelIaTh
JUHEHHbIE W KBaJpaTHbIE YypaB-
HEHUsI, YpaBHEHHUS, K HUM CBO-
JSIUECs, CHUCTEMbl JIMHEWHBIX
yYpaBHEH

Uil 3a7a4 Ipyrux y4yeOHbBIX MHpe.-
METOB;

. BBIIOJIHATh  OLICHKY
paBa0No100Us pe3ynbTaToB,
MOJIy4aeMbIX MpPU PEIICHUH JIU-
HEHMHBIX W KBaJpaTHBIX ypaBHe-
HHM U CHCTEM JIMHEMHBIX YypaB-
HEHUU IpU pELICHUM 3ajad Jpy-
TUX Y4EOHBIX MIPEIMETOB;

. BbIOUpaTh  COOTBET-
CTBYIOLIME YpPaBHEHUS WIM MX
CUCTEMBI JUIsl COCTaBJICHUS MaTe-
MaTUYECKOM MOJENIN 3aJaHHOU
peanbHOM CUTyallMM WIN IIpU-
KJIAJIHOM 3a7a4y;

. YyMETh  MUHTEPHIPETHU-
pOBaTh TMOJYYEHHBIN TIpU perie-
HUU YPaBHEHHUS UM CUCTEMBI pe-
3ylbTaT B KOHTEKCTE 3a/JaHHOMI
peaNbHOM CHUTyalludh WU MpHU-
KJIAJJTHOM 3a7a4H.

HepaBencrBa

* [IOHUMaTh M TPUMEHATH TEPMHU-
HOJIOTUIO U CHMBOJIUKY, CBS3aH-
HbIE C OTHOILIEHUEM HEPaBEHCTBA,
CBOICTBA YHCIIOBBIX HEPABEHCTB;

* pelaTh JMHEHHbIE HEPABEHCTBA C
OJIHOY IIEPEMEHHOI;

o ornepupoBarbh Ha 0a3o-
BOM YpOBHE MOHATHSIMH: YHCIIOBOE
HEPABEHCTBO, HEPABEHCTBO, pelle-
HUE HEPaBEHCTBA;

. MPOBEPATH CIPaBEIJIU-
BOCTb YHCIJIOBBIX HEPABEHCTB;
. pemarb JUHEUHBIE He-

PaBEHCTBA U HECJI0KHBIE HEPABEH-
CTBa, CBOJSIIMECS K TUHCHHEIM;

L4 pematb CUCTCMBI HC-
CIIOJKHBIX JIMHEHHBIX HCPAaBCHCTB;,
® IMPOBEPATH, ABIIACTCA

JM TaHHOE YHUCIIO PelIeHneM Hepa-
BEHCTBA;
o n300paxaTh pelIeHus He-

* pa3HOOOpPA3HBIM MpUEMaM JI0Ka-
3aTeNbCTBA HEPABEHCTB; yBEpPEH-
HO TPUMCHSITH amnmapar Hepa-
BEHCTB JJIsi pEIIeHUs pa3HO00-
pa3HBIX MaTeMaTHYECKUX 3a7ad U
3alad M3 CMEXHBIX IPEJIMETOB,
TIPAKTUKH.

B noBceaHeBHO# KU3HM W NpPH
U3yYeHUH IPYTUX NPeaMEeTOB:

o COCTaBIISITh M pEIIaTh
JMHEHHbIE HEpaBEHCTBA IMPHU pe-
IICHAM 33J[a4 JPYTUX y4eOHBIX
MPEIMETOB;

o BBITIOJHATh  OILICHKY
MPaBIIONIOI00NST PE3yIIbTATOB He-
PaBEHCTB TpU pEIICHUH 3aaad
JPYTHX Y4eOHBIX MPEIMETOB;

o BBIOMpPAaTh  COOTBET-
CTBYIOIIME HEPAaBEHCTBA WIIM HX
CUCTEMBI ISl COCTaBJICHHS MaTe-
MAaTHYECKON MOJEIN 3aJaHHOU




PaBEHCTB M MX CHUCTEM Ha YHUCIO-
BOU IIPSIMOM.

pealbHOM CUTyallud WIH TpHU-
KJIQTHOM 3a4auH;

° YyMETb  UHTEPIPETHU-
pOBaTh MOJYYECHHBIM TpPU penie-
HUM HEPABEHCTBA WM CHUCTEMBI
pe3yJbTaT B KOHTEKCTE 3aIaHHOMN
peanbHOM CUTyallMH WINA IIpU-
KJIQJTHOU 3aa4u.

OcHOBHBIC TIOHATHS.
YucnaoBble PyHKIUU

* CTPOUTH TPaUKHU ITEMEHTAPHBIX
(byHKIMH; WCcIenoBaTh CBOMCTBA
YUCIOBBIX (YHKUIMII Ha OCHOBE
U3y4eHHs] TIOBEJCHHUA HX rpadu-
KOB;

o HaXOJUTh  3HAYEHHUE
(GYHKIMH 10 3alaHHOMY 3HaYEHUIO
apryMeHTa;

o HaXOJUTh  3HAYEHHUE

aprymMeHTa IO 3a/JlaHHOMY 3Haue-
HUIO (YHKIIMU B HECJIOKHBIX CUTY-
anusx;

o OnpeneNsiTh  IOJ0XKe-
HUE TOYKHM [0 €€ KOOpAHHATaM,
KOOpJMHAThl TOUKH IO €€ MOJI0XKe-
HUIO Ha KOOPMHATHOM IIOCKOCTH;

. CTpOUTh TIpauK Jiu-
HelHoW QyHKUUU;
o pOBEPATh,  SBIISETCS

JM JTaHHBIA Tpapuk rpadukoM 3a-
JaHHON (QYHKUUU (JTMHEWHOM, 00-
paTHON IPONOPIMOHATIBHOCTH);

L OMpCACIIATD HpI/I6J'II/I—
JKCHHBIC 3HAYCHUA KOOpAuHaT
TOYKH TepeceueHusi rpaduKoB
yHKIHM;

B noBcegHeBHOH XKU3HM W NpPH
H3y4YeHUH JPYTHX NPeIMeTOB:

. UCIIOJIB30BaTh  CBOW-
CTBa JIMHEHHOM (yHKUMH U ee
rpaduK IpH peHIeHUuH 3a7ad u3
JIPYTUX y4eOHBIX MTPEIMETOB.

* IPOBOJUTH HUCCIIEJIOBAHMUS, CBS-
3aHHBIE C W3YYECHUEM CBOMCTB
(GbyHKIUH, B TOM YHCIIE C UCTIOIb-
30BaHHEM KOMIBIOTEpA; Ha OCHO-
B¢ TpaUKOB HM3y4YCHHBIX (DYHK-
IUHA  CTPOUTH OoOJiee CIIOKHBIE
rpaduku (KycOYHO-3a/laHHbIE, C
«BBIKOJIOTBIMHY TOYKAMH U T. I1.);

. OIepUupoOBaTh  IOHS-
TUSMH: (DYHKIIMOHAIIbHASL 3aBH-
CUMOCTh,  (QyHKIHSA, Tpaduk
GbyHKIIMM,  CHOCOOBl  3aJaHUA

(GyHKIIUY, apTyMEHT W 3HAYCHHE
GbyHKIIMU, 00JIaCTh OIpeIeIeHHUs
U MHOXXECTBO 3HAa4eHUH (QyHK-
LN,

J CTpOUTH TpaduKu JIH-

HEelHOW, OOpaTHOHN MPOIOPIHO-

HAJILHOCTH,  (DYHKIMM  BHJA:

y=a+L, y =~xy=3x;
X+Db

o Ha TpUMepe KBajpa-

TUYHOW ()YHKIIUH, HCIOJIb30BaTh
npeoOpa3oBaHus rpapuka QyHk-
uu Y=f(X) amsa mocrpoeHus rpa-

¢ukoB byHKUIMH
y=af (kx+b)+c;
J COCTaBJISATh  ypaBHE-

HHS MPSIMOM O 3aJaHHBIM YCJIO-
BUSIM: IIPOXOJSLIEH uepe3 JBe
TOYKM C 3aJaHHBIMH KOOpJAHHA-
TaMH, IPOXOJAIIEH uepe3 JaH-
HYIO TOYKY W MapajuIeIbHOW JaH-
HOM IIPSIMOW;

B nmoBcenHEeBHON KU3HU U NPH
HU3y4YeHUH JPYTHUX NpPeAMeTOoB:

. WUTIOCTPUPOBATh  C
MOMOIIBbI0 TpaduKa peabHYIO
3aBUCHUMOCTD WJIM IIPOLIECC MO UX
XapaKTepUCTHKAM;

i HCIIOJIb30BaTh CBOM-




cTBa HW TpaduK KBaJAPATUIHOU
(YHKIMU TIpU PELICHUH 337134 U3
JPYTUX y4eOHBIX MPEIMETOB.

OnucarejabHast cra-

° MCII0JIb30BaTh MPOCTEHINNE
CIIOCOOBI TIPEJICTABICHHS M aHAJIH-
3a CTAaTUCTUYECKUX JAHHBIX.

. pelate  IpocTeHInme
KOMOMHATOPHBIE 3aJa4d METOJOM
IPsIMOTO W OPTaHW30BAHHOTO Tie-
pebopa;

° MPEJICTABISITh JTaHHBIE
B BHJIE TaOIMI, quarpamm, rpadu-
KOB;

o YuTaTh WH(POPMALHIO,
MIPEJICTABICHHYIO B BUJIE TAOJIUIIBI,

J npuodpectu HepBOHa-
YaJbHBI  ONBIT  OPraHU3aLUH
cOopa NaHHBIX MPH MPOBEACHUHU
orpoca OOIIECTBEHHOIO MHEHHS,
OCYLICCTBIISATh MX AHAJIM3, MPEe.-
CTaBJIATh PE3yJbTaThl ONpOCa B
BUJIC TaOJUIIBI, JHArPAMMBI;

J HNPUMEHATh  IPABUIIO
NPOU3BEJCHUS TPH  PEIICHUU
KOMOWHATOPHBIX 3a/1a4;

J OllepupoBaTh  IOHS-
THSIMU: (DaKTOpHaN YHcia, mepe-

THCTHKAU Teopust
BeposITHOCT i JIuarpammbl, rpaduka; CTAaHOBKM H COYETaHHUs, Tpe-
] onpesensaTh OCHOBHBIE | YIOJbHHK [lackaiis;
CTaTUCTUYECKUE XapPaKTEPUCTUKU
YHCIIOBBIX HAOOPOB; B noBcenHeBHOM KU3HU M NPH
° OLICHHBATE BeposiT- | H3YYeHHH IPYIUX MPeIMeTOB:
HOCTb COOBITHSI B MPOCTEHUIINX
caydasx; . W3BJICKATh, WHTEPIPETU-
o MMETh [peJCcTaBieHue | POBAaTh U MPEOOPasoBbIBATE HH-
0 poNHM 3aKoHa GONBIIEX umcen B | POPMAIMIO, MPEICTABICHHYIO B
MAaCCOBBIX SIBJICHUSIX. Ta0nMuax, Ha AuarpamMmax, rpa-
(uKax, OTpaXkaroIlyI0 CBOICTBA U
XapaKTEPUCTUKU PEATbHBIX MPO-
1IECCOB U SIBIICHUI;
9 kjacc
* IOHUMaTh OCOOEHHOCTH JIeCS- | ® IO3HAKOMHUTBCS C TO3UIIUOH-
TUYHOUN CUCTEMBbI CUUCIICHUS; HbIMH CHCTEMAMH CYHUCIICHHUS C
* BRIp@XKaTh 4YHCJIa B SKBUBAJICHT- | OCHOBAHUAMH, OTIIMYHBIMU OT 10;
HBIX (opMax, BbIOMpas Hambosee | * HAyYUTHCS HCIIONb30BATh MPHE-
MOAXOASIIYI0O B 3aBUCHUMOCTU OT | MBI, PaIllMOHAIU3UPYIOIINE BBI-
KOHKPETHOMN CUTYAllHH; YHUCIIEHUs, TPUOOPECTH MPUBBIYU-
* CpaBHMBATh M YIOPSJIOYUBATH | Ky KOHTPOJUPOBATH BBIUMCIICHUS,
panuoHaIbHbIEC YUCIIA; BbIOMpast OIXOISAIIHNI ISl CUTY-
HaTypaJ[[,H],]e Yyuc- | ® BBIIIOJIHATE BBIYHUCICHHUA C palyu- | allun CHOCO6;
ga. JIpoou. Pammo- | OHATBHEIMH  YHUCJIAMH, COYETas | o OTIEpUpPOBATh  TIOHS-

HaJbHbIC YHCJIAa

YCTHBIE W NHUCBMEHHBIE IPUEMBI
BBIYHMCIICHUM, NPUMEHEHUE Kajb-
KYJIATODA,

* ICIIOJIb30BaTh TMOHSATHS M yMe-
HUs, CBSI3aHHBIE C IPOIOPLUO-
HaJIbHOCTBIO BEJIWYMH, IPOLIEHTA-
MU, B XOJI€ PCLICHUs MaTeMaTH4e-
CKMX 3a7a4 M 33Ja4 U3 CMEXHBIX
IIPEAMETOB, BBIIIOJIHATh HECIIOXK-
HBIE MPAKTUYECKUE PACUETHI;

TUSIMU: MHOKECTBO HaTypaJbHBIX
YHCcell, MHOKECTBO I[EJIbIX YHCE,
MHOXKECTBO pAIlMOHATBHBIX YHU-
cell, , reOMeTpUYecKasl HHTepIIpe-
TalUsl HATypaJbHBIX, LIENBIX, pa-
[IMOHAJIBHBIX YHCEIT;

° IIOHUMAaTh H OOBsiC-
HATH CMBIC IO3UIIMOHHON 3aIlu-
CH HATypaJbHOTO YHCIIA;

. BBIIOJIHATEL BEIYHCIIE-




. omnepupoBaTh Ha 0azo-
BOM YPOBHE IOHSATUSAMH: MHOXKeE-
CTBO, 3JIEMEHT MHOXXECTBA, MOJ-
MHOECTBO, IPUHA/JIE)KHOCTb;

. 3aJaBaTh  MHOJKECTBA
NIEPEYUCIIEHUEM UX 3JIEMEHTOB;

. HaxoJ/IUTh IIE€pECEUCHHUE,
o0beMHEHUEe, MOJMHOXECTBO B
IIPOCTEUIINX CUTYalUsIX;

. ornepupoBarh Ha 0a3o-
BOM YpPOBHE TOHATHSIMU: HaTy-
paJIbHOE 4MCJIO, LEJI0E YHCIIO,
OOBIKHOBEHHAs APOOb, IeCATUYHAS
IpoOb, CMENIaHHas Apo0b, paluo-
HAJIbHOE YHUCIO, apu(pMETHUYECKU
KBaJpaTHBIN KOPEHB;

. UCIIOJIb30BAaTh  CBOW-
CTBa 4MCel U MpaBuja JIECUCTBUU
TP BBITIOJHEHUU BBIYMCIICHH;

. UCIIOJIb30BaTh IPHU3HA-
KM JISIMMOCTH Ha 2, 5, 3, 9, 10 npu
BBIIIOJIHEHUM BBIYUCICHUH M pe-
LIEHUH HECJIOXKHBIX 3a/1a4;

. BBIIIOJIHATh ~ OKpYTJie-
HUE€ palMOHAIbHBIX YUCEN B COOT-
BETCTBUU C NPaBUJIAMHY;

. BBIIIOJIHATh ~ HECJOXK-
HbIe MpeoOpa3oBaHUs Ui BBIYKC-
JICHUs] 3HAYEHUU YMCIIOBBIX BBIpa-
KEHUH, COAEpXKAIUX CTENEHU C
HaTypaJIbHbIM TIOKa3aTesleM, CTe-
MIEHU C UEIbIM OTPUIATEIbHBIM
MIOKa3aTeseM;

. BBIMIOJIHATh ~ HECJOXK-
HbIE TpeoOpa3oBaHUs LEJIBIX BHI-
paXEHUH: pacKpblBaTb CKOOKH,
MPUBOJUTH MOAOOHBIE CIaraeMbie;
. UCIIOJIb30BaTh (opmy-
Jbl  COKPAILlEHHOTO  YMHOXXEHHUS
(kBagpaT CyMMBI, KBaJapaT pa3HO-
CTH, pAa3HOCTb KBaJpaToB) JUIs
YOPOILUEHUS BBIUUCIECHUN 3Haye-
HUW BBIPAKECHUI;

o BBIMIOJIHATh ~ HECJIOXK-
Hble IpeoOpa3oBaHUs  JIPOOHO-
JIMHEWHBIX BBIPAKEHUN W BBIpaXe-
HUU C KBaJAPATHBIMU KOPHSIMHU.

B noBcegHeBHOH XKHU3HM W NPH
U3yYeHUH JPYTUX NpeAMeTOB:

HHSA, B TOM YHCJIE€ C HCIIOJb30Ba-
HUEM TIPHUEMOB paIlMOHATBHBIX
BBIYMCIICHHI,

. BBITIOJIHSTH  OKpYTJIe-
HUE palMOHAIBHBIX YHCEN C 3a-
JaHHOM TOYHOCTBIO;

. MPEACTABISTh PALKO-
HaAJIbHOE YMCJIO B BHJC HCCATHY-
HOH 1podu

. YHOPSAI0YMBATh YHC-
j1a, 3alliCaHHbIE B BUIE OOBLIKHO-
BEHHOU U JICCATUYHOU JIPOOH;

° Haxomute HOJ wu
HOK uncen u HMCHonn30BaTh HX
P PEIICHUH 3a/1a4.

° OTNepUpoOBaTh  IOHS-
TUSMH: OIpEJCIICHHE, Teopema,
aKCHMOMa, MHOJXKECTBO, XapakTe-
PUCTUKH MHOXECTBA, JJIEMEHT
MHO>KECTBA, IYCTOE, KOHEYHOE U
OeCKOHEUHOE MHOKECTBO, MOJI-

MHOXXECTBO,  NPHHAJICKHOCTD,
BKJIIOYCHHE, PABEHCTBO  MHO-
KECTB;

o u300paxarb MHOXe-

CTBAa M OTHOILEHUE MHOXECTB C
MIOMOILIBIO KPYroB Diliiepa;

J ONpeAeATh IpPUHAI-
J€KHOCTh 3JIEMEHTAa MHOKECTBY,
O0OBEIMHEHNUI0O M TIEPEeCeUEHHUIO
MHOXECTB;

J 3a/laBaTb MHOXECTBO
C TOMOILBIO TEPEUUCIICHUS dJe-
MEHTOB, CIIOBECHOT'O OIIMCAHUS;

B noBceaHeBHOW KU3HM W TPH
HU3yYeHUH PYrux nNpeaMeToB:

J CTPOUTH IEMTOYKH
YMO3aKJIOUYEHUH HAa OCHOBE MC-
MOJIb30BaHUS TTPABHII JIOTHKHU;

J UCIIOJIb30BaTh  MHO-
JKECTBa, OIepalui C MHOXKECTBa-
MH, HX Tpadudeckoe MpeacTaB-
JeHWe Ui OMHCaHUS peaTbHBIX
MPOLIECCOB U SIBJICHUI.




. WCIIONB30BaTh rpadu-
YEeCcKOe IPE/ICTABICHUE MHOMKECTB
AJId OIIMCaHuA PCAJIbHBIX ITPOLICC-
COB W SIBJICHHU, MPH PEUICHUU 3a-
Jlad IPYrux y4eOHBIX MPEeIMETOB.

o OILICHUBATh PE3YJIbTaThI
BBIYUCIICHUH TIPU PEIICHUH IPaK-
TUYECKUX 33]1a4;

° BBITIOJIHATE CPAaBHCHHUC
YHUCCI B PCAJIbHBIX CUTYalUIX;
L4 COCTaBJIATh YHUCJIIOBBIC

BBIPAKEHHUSI TPU PELICHUM TpaK-
TUYECKHUX 3a/1a4 U 3aj1a4u U3 JAPYyrux
y4eOHBIX MPEIMETOB;

o MOHUMAaTh CMBICT 3a-
MUCH YKCTIa B CTAaHIAQPTHOM BUJIC;
. omnepupoBaTh Ha 0a3o-

BOM YPOBHE MOHSATHEM «CTaHIAPT-
Hasl 3aIlMCh YHCIIAY;
o BBIJIBUTATh THUIIOTE3bI O
BO3MOXHBIX TMPEICIIbHBIX 3Haue-
HUSX MCKOMBIX B 3aJla4y€ BEITUYHH
(enatp MPUKUAKY).

JleiicTBUTEIbHBIE
qucaa

* MCTIOJIb30BaTh HayalbHBIC TPE]I-
CTaBIICHHUS O MHOXECTBE JICHCTBU-
TENBHBIX YHCEIT;

* ONIEPUPOBATH TIOHATHEM KBAJI-
paTHOTO KOpHS, TMPUMEHSTh €ro B
BBIYHCIICHHSIX.

° OIICHMBATh  3HAYCHHUE
KBaJIpAaTHOTO KOPHSA M3 TOJOXKHU-
TEJNLHOIO 1[eJIOr0 YHCIIa;

° pacmo3HaBaTh  paluo-
HaJIbHBIE U MPPAIMOHATBHBIE YHC-
J1a;

° pemiaTth HECIIOXKHBIC
CIOXKETHBIE 3aJaud Pa3HbIX THUIIOB
Ha Bce apu(MeTUIECKHUE TCUCTBUS;
° CTPOUTH MOJIENb YCJO-
BH 332U (B BUIC TaOJIMIIBI, CXE-
MBI, PUCYHKA WJIH YPaBHCHHS), B
KOTOpPOW JaHbl 3HAYCHHsS JABYX W3
TPeX B3aWMOCBS3aHHBIX BEJIMYUH,
C IIeNbIO TTOUCKA PEIIeHUS 3a1a4u;
. OCYIIECTBIISATh CIOCO0
MOWICKAa peIIeHHs 3a7add, B KOTO-
POM pacCyXIeHHUE CTPOHUTCS OT
yCJIOBHSL K TpeOOBAaHWUIO WU OT
TpeOOBaHUS K YCIIOBHIO;

* pa3BUTh MPEJCTABICHUE O YHC-
JI&¢ W YHCIIOBBIX CHCTEMax OT
HaTypaJbHbIX JO JEUCTBUTENb-
HBIX YHCEJI; O POJIU BBIYHCIICHUA
B [IPAKTHKE;

* pa3BUTh U YIIyOUTH 3HAHUS O
JECITUYHON 3amucu  JIeHCTBU-
TEJIbHBIX YHUCeN (MepUOIUUECKUe
U HEeTIepUOINYECKUE IPOOH);

. OTIEpUpPOBATh  TOHS-
TUSAMH: HPPAIMOHAIBHOE YUCIIO,
KBaJIpaTHBI KOPEHb, MHOKECTBO
JIEMCTBUTEIIBHBIX YHCEN, TSOMET-
pudeckas HHTeprpeTanus Jeu-
CTBUTEJILHEIX YHCEIT,

o CpPaBHHMBAaTh  paIUo-
HalbHBIE W  HPPAMOHAIbHBIE
YHUCIIa;

o Pematr mpocTeie u
CJIOKHBIE 337]a4d Pa3HBIX TUIIOB;
. pasnu4ath  MOJENb

TEKCTa U MOJIENIb PEIICHUs 3aja-
YU, KOHCTPYUPOBATh K OJJHON MO-
JIETIM PEIIEHUs HECJIOKHOW 3aja-
YU pa3Hble MOJIETU TEKCTa 3aja-
qu;




® COCTaBJIATH IIJIaH pPeE-
HICHUS 3aJa4u,

o BBIJICNISITh ATalbl pe-
LICHUS 3a/1a4U;
o UHTEPIPETHPOBATH

BBIYMCIIUTEIIbHBIE PE3yJIbTaThl B
3a/1aye, UCCIENI0BATh MOJYYEHHOE
pelIcHUE 3a1a4H;

° 3HATh pa3JInuue CKOPO-
creili 0o0beKTa B CTOAYERl BOIE,
MPOTHB TEUEHUS W TIO TEUYCHHIO
peku;

° pemarh  3ajadyd = Ha
HaXO0XKJEHHWE YacTH YHClIa U YHCIIa
10 €T0 YacTH;

° pemarh 3a/1a4u pa3HbIX
TUIOB (Ha paboTy, Ha MOKYIIKH, Ha
JIBIDKCHHE), CBS3BIBAIOIIUX TPH
BEJIMYMHBI, BBIJCIATH 3TH BEJIMYH-
HBI ¥ OTHOIICHUS MEX1Yy HUMH;

° HAXOJHUTh IPOLEHT OT
YHCJIa, YUCIIO TI0 MPOIEHTY OT He-
ro, HaXOJUTh NPOLICHTHOE CHIKE-
HUE WM TPOIECHTHOE TOBBIIICHHE
BEJIMYHUHEI,

. pemiarhb HECJI0KHEIC
JIOTUYECKHE 3a7a4d METOJOM pac-
CYXKJICHUH.

B noBcegHeBHOH XKHU3HM W NPH
U3y4YeHUH APYrUX NpeAMeTOB:

° BBITIOJIHATE CpPABHCHUC
YHUCCJI B PCAJIbHBIX CUTYAlUIX;
L4 COCTaBJIATh YHCJIIOBBIC

BBIPDOKEHHUS TIPU PEIICHUM TpaK-
TUYECKHX 33/1a4 U 3a7a4 U3 JPYrux
y4eOHBIX TIPEIMETOB;

o NOHUMAaTh CMBICT 3a-
MUCH YHCTIa B CTAaHJapTHOM BUJIE;
o ornepupoBarh Ha 0a3o-

BOM YPOBHEC IOHATHEM «CTaHOAPT-
Has 3aI1iMCh YHCIIa)).

J 3HaTh W NPUMEHSATH
o0a cmoco0a TOWCKa peleHus
3a1a4 (0T TpeOOBAHUS K YCIOBUIO
U OT YCJIOBHS K TPEOOBAaHHMIO);

o MOJENMpOBaTh  pac-
CYXJIEHUS TIPU TOMCKE PEIICHHS
3aj1a4 ¢ TOMOIIBIO Tpad-cXemsl;

o BBIJICJIATh ATaIlbl pe-
HICHUs 3a/a4d M COJCpXKaHUe
Ka)KJI0T'0 JTara;

J yMeTh BBIOMpATh OI-
TUMAJIBHBIA METOJ pEILIEHUs 3a-
Ja4dl ¥ OCO3HaBaTh BBIOOP METO-
Jla, paccMaTpuBaTh Pa3IHMYHBIC
METOJbl, HAXOIUTh pa3HbIC pe-
IICHUS 33/1a49H, €CITH BO3MOXKHO;

o aHaIM3MPOBaTh  3a-
TPYIHEHUS MIPH PELICHUH 337134,

o BBITIOJIHATh ~ Pa3iny-
HblE MpeoOpa3oBaHusl IPEIo-
KEHHOM 3aJauu, KOHCTPYHPOBATh
HOBBIC 33Ja4l M3 JaHHOW, B TOM
Yyucie 00paTHbIE;

o UHTEPIIPETHPOBATH
BBIYHCIIUTENBHBIE PE3yIbTaThl B
3ajaue, UCCIIeI0BaTh MOIydeHHOE
pelieHue 3aaa4u;

o aHaTM3UpOBaTh  BCe-
BO3MOJKHBIE CHTYalliH B3aUMHOTO
pAacIoNoKeHHsl IByX OOBEKTOB U
W3MEHEHHE WX XapaKTEePHUCTUK
OpU  COBMECTHOM  JIBUOKEHUH
(ckopocTb, BpeMsi, pacCTOSHUE)
IOpU PEUIeHUH 3a7ay Ha JBIKE-
HUE JBYX OOBEKTOB KaK B OJTHOM,

TaK W B  HPOTUBOIIOJIOKHBIX
HaIpaBJICHUAX
L4 HCCICA0BAaTh BCCBO3-

MOYKHBIE CUTYAIMH NIPU PEIIeHUN
3a/1a4 Ha JIBU)KEHUE IO peKe, pac-
CMaTpHUBaTh pa3HbIE CUCTEMBI OT-
cyera;

J pemaTh pazHooOpa3-
HBIC 3a]Ia4U «HA YaCTH»,
. pemarsh U 000CHOBBI-

BaTh CBOE peIIeHHE 3a1a4 (BbIje-
JSATh MaTEeMaTUYECKYyl0 OCHOBY)
Ha HaAXO0XJICHUE YaCTu 4Yucjia Hu
yuciaa MO0 ero 4acTd Ha OCHOBE
KOHKPETHOTO CMBbICIIa 1po0H;




. OCO3HaBaTb U OO0BsIC-
HATh WACHTUYHOCTH 3a/a4 pa3-
HBIX THUIIOB, CBSI3BIBAIOIINX TPHU
BEJIWYHMHBI (Ha paboTy, HA TIOKYTI-
KW, Ha JABW)KCHHUE), BBIICIATH 3TH
BEJIMYMHBI U OTHOUICHUS MEXIY
HUMHU, PUMEHITh UX MPH pellie-
HUH 3aJ]1a4, KOHCTPYHPOBATh COO-
CTBEHHBIC 3a/lad yKa3aHHBIX TH-
TIOB;

J BJIQJICTh OCHOBHBIMHU
METOJIaMH peIIeHHS 3aJad Ha
CMECH, CILIaBbl, KOHIICHTPAIINH;

° pemaTh 3aJadyd  Ha
MPOIICHTHI;
) pemarb  JIOTUYECKue

3aJla4d Pa3HBIMH CIOCOOaMH, B
TOM 4HCJIE, C ABYM: 6JIOKaMI/I uc
TpeMsi OJIOKaMHU JaHHBIX C ITOMO-
IO TaOJIMIL;

B noBceaHeBHOI KM3HM M NPH
U3Y4YeHHMH IPYIuX MpeaMeTOB:

o NPUMEHSTh TpaBUIIa
NpUOJIMKEHHBIX BBIYUCICHUN TIPU
peLIeHUH NPAaKTUYECKUX 3a/ad U
peleHnn 3a1a9 APyrux y4eOHbIX
IPEMETOB;

o BBITIOJTHATH ~ CpaBHe-
HUE pE3yabTaTOB BBIYHCICHHUN
IpU PELIeHUH MPAKTUYECKUX 3a-
J1ad, B TOM YHCIIE TPHOIMKEHHBIX
BBIYMCIICHUI;

J COCTaBIISITh U OIEHH-
BaTh YHCJIOBBIE BBIPAKEHUS MPHU
pelIeHNH MPAKTUYECKUX 33134 U
3a1a4 U3 APYrux y4eOHbIX Mpei-
METOB;

o 3aMUChIBaTh U OKPYT-
JSATh YMCIIOBbIE 3HAYEHHUS pealb-
HBIX BEJIMYMH C HMCIIOJE30BAaHHEM
pa3HbIX CUCTEM U3MEPEHUS;

o BBIJICIIATh TIPH pele-
HUM 337a4 XapaKTePUCTUKH pac-
cMaTpUBaeMOil B 3ajaue CUTYya-
WY, OTJIMYHBIE OT pealbHBIX (T€,
OT KOTOpPBIX abCTParupoBaJIKCh),
KOHCTPYHUPOBaTh HOBBIE CHTya-
MU C YYETOM JTHUX XapaKTepH-
CTHK, B YaCTHOCTH, NIPH PEIICHUHN




3a/1a4 Ha KOHIIEHTPALMH, YYHUTbI-
BaTh IJIOTHOCTD BEILIECTBA;

. peumiatb U KOHCTPYH-
poBaTh 3aJa4yd Ha OCHOBE pac-
CMOTPEHMS pEalIbHbIX CUTYaluM,
B KOTOPBIX HE TPeOyeTcs TOYHBIH
BBIYHMCIIUTENBbHBIN pe3ylbTarT;

. pemate 3ajadd  Ha
JBUKEHHUE TI0 PEKe, paccMaTpu-
Bas pa3Hble CUCTEMBI OTCUETA.

HN3mepenus, npu-
OJIM:KEHHU s, OLEHKH

* UCIIOJIb30BaTh B XOJ€ pPEUICHUSA
3a/1a4 DJIEMEHTApHbIE IIPEACTaBIIC-
HUS, CBA3aHHBIC C MPHUOIKEHHBI-
MU 3HAYECHHUAMU BEIUYHH.

* [IOHSATh, YTO YUCIIOBBIC JIaHHBIE,
KOTOpBIE HMCHOJIB3YIOTCS ISl Xa-
PaKTEepUCTHKH OOBEKTOB OKpY-
KAIOIIer0 MHpa, SIBISIFOTCS Tpe-
UMYIIECTBEHHO  TPUOIMKEHHBI-
MU, YTO MO 3aIUCH MPUOIMKEH-
HBIX 3HAYEHUH, COIEpKAIIUXCS B
UH(GOPMAILIMOHHBIX HMCTOYHHUKAX,
MOXHO CYIWTh O TIOTPEIIHOCTH
NPUOJIIKEHNS,

* [IOHATH, YTO MOTPEHIHOCTH pe-
3y/lbTaTa BBIYUCICHUHN JIOJDKHA
ObITh COM3MEpPHUMA C IOTPEIHO-
CTBIO UCXOAHBIX TAHHBIX.

Auredpanvyeckue
BBbIPasKeHHU s

* OIIEpUPOBaTh IMOHATUAMHU «TOXK-
JIECTBO», «TOXKIIECTBEHHOE Mpeo00-
pasoBaHue», pemaTth 3aJadM, Co-
Jepkamye OyKBEHHbIE JaHHBIC,
pabotats ¢ hopMynamu;

* BBITIOJTHSATH MPe0O0pa3oBaHUs BbI-
paKeHH, coepIKalluX CTENEeHHU C
[ENBIMA TTIOKa3aTeNsIMA U KBajpaT-
HbI€ KOpHU;

* BBITIOJTHATH TOX/IECTBEHHBIE TIpe-
00pa30BaHUs PALUOHAIBHBIX BbI-
paKEHWI Ha OCHOBE MpPaBUI JICH-
CTBMM HaJ MHOTOYJIEHaMH U all-
reOpanvyeckuMH IpoosimMu;

* BBIMIOJIHATD PA3JIOKEHUE MHOTO-
YJICHOB HA MHOXKHTEJIH.

* BBITIOJIHATD MHOTOIIIarOBbIE
npeoOpa3oBaHUsl PAMOHATBHBIX
BBIPAKECHUM, IPUMEHSS IUPOKUN
Habop croco0oB U MPUEMOB;

* IPUMEHSTh TO/1ECTBEHHbBIE
npeoOpa3oBaHusl ISl PEIICHUS
3a/lad W3 Pa3auYHbIX pa3JeioB
Kypca (Hampumep, IJisi HaxOoxXJie-
HUS HauOOJbIIEro/HauMEHBIIIETO
3HAUEHUS BBIPAXKECHUS);

o ONEepUpoOBaTh  IOHS-
TUSMU CTENEHU C HaATypalbHBIM
MOKa3aTejaeM, CTENEHU C ILEJbIM
OTpHUIATENLHBIM MTOKa3aTeleM;

° BBITIOJIHSTH TpeoOpa-
30BaHUSl  IEJBIX  BBIPAKCHHM:
JEUCTBUSI C OJHOWIEHAMHU (cCllo-
JK€HUE, BRIYUTAHNE, YMHOXKEHHE),
JEUCTBHUS ¢ MHOTOWIEHAMH (CIIO-
JKEHUE, BEIYUTAHHE, YMHOKCHHE),
o BBINIOJIHSTH Pa3iioxKe-
HHUE MHOTOWICHOB Ha MHOXHUTEIN
OJIHUM H3 CIIOCOOOB: BBIHECEHUE
3a CKOOKY, TpYNIHPOBKA, WC-




nmoibp3oBaHue  (Gopmyn  cokpa-
IICHHOTO YMHOXCHHUS;

° BBIIEJIATE KBaJipaT
CYMMBI ¥ Pa3HOCTH OJHOYJICHOB;
. pacKJiapIBaTh Ha

MHOXKHUTEIH KBaJPATHBIA  TpeX-
YJICH;

o BBITIOJHATH TMpeodpa-
30BaHUs BBIPAXXCHUH, COJEpXKa-
IIUX CTENEHH C IETBIMU OTPHIIA-
TEJIbHBIMU TIOKa3aTeNsIMU, TIepe-
XOJMTh OT 3aIlMCH B BHUJIE CTEIIC-
HU C LEJIBIM OTPHULIATEIEHBIM T0-
KazareyieM K 3alkiCh B BHIE JPO-
ou;

o BBITIOJIHATH [IpeoOpa-
30BaHUs JAPOOHO-PAlMOHATBHBIX
BBIPDAKEHUI: COKpalleHUE Jpo-
Ocii, npuBeAcHUE anreOpanye-
CKUX ApoOeii k 001iemMy 3HaMeHa-
TENI0, CIIOKEHHE, YMHOXEHHE,
JICJICHUE anreOpanvdeckux JIpo-
Ocii, BO3BE/ICHHE aJIreOpandecKon
IpoOu B HATYpajIbHYIO M IEIYIO
OTPHIIATEIILHYIO CTEIICHb;

° BBITIOJIHSTH Mpeodpa-
30BaHMUs BBIPAXXCHUH, COJEpXKa-
IIUX KBAJIPATHBHIC KOPHHU;

o BBIICTIAITE  KBajpar
CYMMBI WJIHM Pa3HOCTH JBYWICHA B
BBIPAKCHHSIX, COJIeprKaIINX
KBaJIpaTHBIC KOPHH;

o BBIMIOJHATH TMpeodpa-
30BaHMUs BBIPAXKECHUH, COJEpXKa-
HIUX MOJYJb.

B noBceaHeBHOW KU3HM W NPH
HU3y4YeHUH IPYrux npeaMeToB:

° BBITIOJIHATH Tpeodpa-
30BaHMS U JCWUCTBHUS C YHCIAMH,
3alMCaHHBIMH B  CTaHJAPTHOM
BUJIC;

o BBITIOJHATH Tpeodpa-
30BaHUA aNreOpanyecKux BhIpa-
JKEHU MpU pElIEeHUN 3a7ad Jpy-
TUX Y4eOHBIX MPEAMETOB.

YpaBHeHus

* pelmaTb OCHOBHBIE BUbI PALMO-
HaJbHBIX YPaBHEHUW C OJHOW me-
PEMEHHOM, CUCTEMBI IBYX ypaBHE-
HUU C IByMs IEPEMEHHBIMU;

* OBJIAJIETh CIELUAIbHBIMU IIPHU-
€éMaMH pEIICHHWs YpPaBHEHHN H
CUCTEM YypaBHEHHUH; YBEPEHHO
IIPUMEHATH aIIapaT ypPaBHEHUI




* IOHUMaTh YPAaBHEHHE KaK BaX-
HEHUIIYI0 MaTEMaTHYECKYIO0 MOJEIb
JUIsL OTIIMCAHMS U U3Y4YECHHS pa3HO-
0o0pa3HbIX peEaJbHBIX CHUTYyalMi,
pelaTh TEKCTOBBIE 3a7aydl ajreo-
pandecKkuM METOJIOM;

* IPUMEHATh TIpaduyeckue mnpes-
CTaBJIEHUS JUISI  UCCIICJOBAHUS
YPaBHEHHH, HCCIIEJOBaHMUS W pe-
LIEHUS CUCTEM YPAaBHEHUH C IBYyMs
IIEPEMEHHBIMY;

o omepupoBarh Ha 06a3o0-
BOM YPOBHE IIOHATHUSMM: paBEH-
CTBO, YMCJIOBOE PAaBEHCTBO, ypaB-
HEHUE, KOPEHb YPAaBHEHMs, pelle-
HUE ypaBHEHUS, 4YMCIOBOE Hepa-
BEHCTBO, HEPABEHCTBO, PpELICHHE
HEPABEHCTBA;

. IIPOBEPSAThH CIPABEIN-
BOCTb YHMCJIOBBIX PaBEHCTB M HeEpa-
BEHCTB;

° pelmarb JUHEWHBIE He-
paBEHCTBAa U HECJIOKHBbIE HEpaBEH-
CTBA, CBOJSAIINECA K IMHEHHBIM;

o pelarb CHCTEMbI He-
CJIOKHBIX JIMHEWHBIX YPaBHEHHH,
HEPABEHCTB;

. IIPOBEPSATh,  SBISAETCS
JIM JAaHHOE YHUCJIO PEeIIeHUEM ypaB-
HEHMsI (HepaBEHCTBA);

o pemate  KBaJpaTHbIE
ypaBHEHUs 10 (opmyne KOpHel
KBaJIpaTHOI'O ypaBHEHUS;

o n300paxarb peLeHUs
HEPABEHCTB M MX CHUCTEM Ha YHC-
JIOBOM MPSMOWU;

o ornepupoBath Ha 0a30-
BOM YPOBHE IIOHATHUSMM: paBEH-
CTBO, YMCJIOBOE PaBEHCTBO, ypaB-
HEHUE, KOPEHb YPAaBHEHMs, pelie-
HUE YpaBHEHUS;

. IIPOBEPSATH CIPABEIIN-
BOCTb UMCJIOBBIX PABEHCTB;

o pemarb CHCTEMbI He-
CJIOKHBIX JINHEWHBIX YPABHEHUN;

. IIPOBEPSATh,  SIBISAETCS
JIM JJAaHHOE YUCJIO PEIIEHUEM YypaB-
HEHUS;

o pemars  KBaJpaTHbIE
ypaBHeHHsI 1o ¢dopMmyse KOopHel

JUISL  pElIeHHs  Pa3HOOOpa3HBIX
3a/1a4 U3 MATeMAaTHUKH, CMEXHBIX
IPEIMETOB, TPAKTUKU;

* IPUMEHSATH Tpaduyeckue mpen-
CTaBJIGHUSA [UIsl HMCCIIEIOBAaHUA
YPaBHEHUH, CHCTEM YpPaBHEHU,
comepxammx OYyKBEHHBIC KO3(-
(ULIUEHTHL;

o pemaThb IpoOHO-
JIMHEHHBIC YPaBHEHHUS,;
o pemars MpocTenune

UppaloHaIbHble ypaBHEHUS BU-

,/f(x)za,

na
JE)=yg(x):

pemats  ypaBHEHHUS
n

pumaX =4a;

° pemarb  ypaBHEHUS

CrocoOOM Pa3liOKEHUs] Ha MHO-
YKUTEIN U 3aMEHbI IEPEMEHHON;
B noBcenHeBHOI KU3HU U NPH
U3YYCHHH JAPYTUX NPEeAMETOB:

. COCTaBJISITH M peIIaTh
JUHEWHBbIE W KBaJpaTHbIC YypaB-
HEHUs, yYpaBHEHMS, K HHUM CBO-
JSIIUECs], CHUCTEMbl JIMHEWHBIX
ypaBHEHUW 3aJay Jpyrux y4deo-
HBIX NPEMETOB;

. BBINIOJIHATh ~ OLICHKY
paBa0NOI00US pe3ynbTaToB,
MOJTy4aeMbIX TPU PEIICHUH JIH-
HEMHBIX W KBaJpaTHBIX ypaBHE-
HHI W CHCTEM JIMHEHHBIX YypaB-
HEHUU TpU pELIEHUU 331ad JIpy-
TUX Y4EOHBIX TIPEIMETOB;

o BBIOUpPAaTh  COOTBET-
CTBYIOLIIME YpPaBHEHUS WM UX
CUCTEMBI JUIsl COCTaBJIEHUSl MaTe-
MAaTHYECKON MOJEIN 3aJaHHOU
peanbHOM CHUTyalluM WA TpHU-
KJIaTHOM 3a1a4H;

. YMETh  UHTEPHPETHU-
pOBaTh MOJYYEHHBIM TpHU perie-
HUW YPABHEHUS WU CUCTEMBI pe-
3yJabTaT B KOHTEKCTE 3aJaHHOMI
peanbHOM CUTyalMH WIN IIpHU-
KJIaJHOM 3a/1a4uu.




KBaJIpaTHOTO YPAaBHEHHUS;

B mnoBceqHeBHOW JKH3HH M TIPH
H3Yy4YeHHUH IPYTUX MpeaMeTOB:

o COCTaBIJIATh U PpeIIaTh
JMHEWHbIE YpaBHEHUS TPHU pelle-
HHUM 33Ja4, BO3HHUKAIOUMX B APY-
IUX y4eOHBIX MpeIMeTax.

HepaBencrBa

* IOHUMATh M TIPUMEHSTH TEPMH-
HOJIOTHIO W CHUMBOJIMKY, CBSI3aH-
HbIE C OTHOIICHHEM HEPaBEHCTBA,
CBOMCTBA YUCJIOBBIX HEPABCHCTB;

* pelaTh JMHEHHbIC HEPABEHCTBA C
OJHOM MEePEMEHHON U UX CUCTEMBI;
pemiarh KBaJpaTHBIE HEPaBEHCTBA
C Oomopoi Ha rpaduyeckue Ipe-
CTaBJICHMUSI,

* IPUMEHSATH anmapaTr HEpaBEHCTB
JUTISL pEUICHUs 3a/1a4 U3 Pa3IMYHbIX
pas3zenoB Kypcea;

. omnepupoBaTh Ha 0a3o-
BOM YpOBHE TOHSTHSIMU: YHCIIO-
BO€ HEPABEHCTBO, HEPaBEHCTBO,
pelieHrue HEPaBEHCTBA;

° MIPOBEPSITh CIPABEIIIN-
BOCTb YHCJIOBBIX PaBEHCTB U Hepa-
BCHCTB;

° pemarh JUHEHHBIC He-
pPaBEHCTBA M HECIIOKHBbIE HEPABEH-
CTBA, CBOAAIINECS K TUHEHHBIM;

o peuiarb CHUCTEMBI He-
CJIOKHBIX JINHEWHBIX HEPABEHCTB;
o IIPOBEPSATh,  SABJISIETCS

JIY TaHHOE YUCJIO PELIEHUEM Hepa-
BEHCTBA;

o n300pakaTh peIIeHUs
HEPaBEHCTB M UX CHCTEM Ha 4YHC-
JIOBOM MPSIMOM.

* pa3HOOOpa3HBIM MpUEMaM JI0Ka-
3aTeJbCTBA HEPABCHCTB; YBEPCH-
HO IIPUMEHATH amnmapar Hepa-
BCHCTB Ul PELICHHs Pa3HO00-
PAa3HbIX MATCMATHYCCKUX 3a1a4 U
3a7a4 M3 CMEXKHBIX IIPEIMETOB,

MIPAKTUKY;
* IPUMEHATH Tpaduyeckue mpen-
CTaBJIEHUS JUIsI MCCIIEOBAHUSA

HEpPABEHCTB, CUCTEM HEPABEHCTB,
coJepKamx OyKBEHHBIE KO3(-
(bUIMEHTHI;

. OTNepUpoOBaTh  IOHS-
TUSAMH: HEPABEHCTBO, PEIICHHUE
HEpaBEHCTBA, 00JacTh OIpee-
JICHUSI HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB;

B noBcenHeBHOI KU3HU U NPH
U3YYCHHH APYTUX NPEeAMETOB:

. COCTaBJISITH M peliaTh
JUHEWHbIE W KBaJpaTHbIC Hepa-
BEHCTBa TMpU PEIICHUH 3a7ad
JIPYTUX YY4EOHBIX IPEIMETOB;

° BBINIOJIHATH ~ OLIEHKY
npaBaonoao0us pe3yabTaToB He-
PaBEHCTB TpU pEIICHUH 3a7ad
JIPYTUX y4eOHBIX MPEIMETOB;

. BbIOMpaTh  COOTBET-
CTBYIOIIIME HEPABEHCTBA WUJIU HX
CHCTEMBI ISl COCTaBJIICHHS MaTe-
MAaTHYECKONI MOJEIN 3aJaHHOU
peaNbHOM CHUTyalluh WU TMpHU-
KJIQHOM 3aJa4H;

° YMETh  UHTEPHPETHU-
pOBaTh MOJYYEHHBIM TpHU perie-
HUM HEPABEHCTBA WJIM CHUCTEMBI
pe3yabTaT B KOHTEKCTE 3aJaHHOMI
peanbHON CUTyalMHM W IIpHU-
KJIaHOM 3aaun.

OcHOBHBIC TIOHATHS.

¢ IOHUMAThb n HCIIOJb30BaTh

¢ IPOBOAWUTH HCCICOOBAHHA, CBA-




YucaoBble pyHKINH

(GYHKLINOHATIbHBIE TOHATHS U A3bIK
(TepMUHBI, CHMBOJHYECKHE 000-
3HAYCHHUS ),

* CTPOUTH TpaUKU AIIEMEHTAPHBIX
(GYHKIMA; WCCIenoBaTh CBOMCTBA
YHUCIOBBIX (YHKIMHA Ha OCHOBE
U3ydeHHsl TOBEJEeHHs HX rpadu-
KOB;

* IOHMMaTh (YHKIMIO Kak Bax-
HEHIIYI0 MaTeMaTUYECKYI0 MOJIEIIb
JUIs OIUCAaHMs IPOLIECCOB U sIBJIE-
HUW OKPYKAIOIIETO MUpa, IpUMeE-
HATh (DYHKIMOHAJIBHBIN S3BIK IS
ONMCAHUS M HUCCIEIOBaHUS 3aBU-
CUMOCTEH MexX1y (U3HMUECKUMU
BEJIIMYMHAMU;

o HaxXoJuThb  3HAYEHHUE
(GyHKLIMU 10 33 JaHHOMY 3HaYE€HHUIO
apryMeHra;

o HaxXoJuThb  3HAYEHUE

apryMeHTa Mo 3a/JlaHHOMY 3Haue-
HUIO0 (QYHKIIMU B HECIIOKHBIX CHUTY-
anusx;

o OTpeNeNiaTh  TOJO0XKe-
HUE TOYKH II0 €€ KOOpIHMHATaM,
KOOPJMHATHI TOUKH IO €€ MOJI0XKe-
HUIO Ha KOOPJIWHATHOM IIOCKOCTH;
o no rpadukKy HaxoIuUTh
001acTh onpeaeneHns, MHOXKECTBO
3HaYeHWH, HynMu (QyHKOUHA, TIPO-
MEXYTKHA 3HAKOIIOCTOSIHCTBA, IMPO-
MEXYTKH BO3pacTaHUsl W YObIBa-
HUS, HauOOIbIlIee U HaUMEHbIIIEe
3HaYeHUs PYHKIINH;

o CTpOUTh TpaduK Iu-
HeHOH QyHKIMHY;

o MPOBEPATh,  SBISETCS
JU JTaHHBIA rpapuk rpadukoM 3a-
JaHHOW  QyHKUMH  (JTMHEHHOMH,
KBaJpaTUYHOM, 00paTHOM mporop-
[IMOHAJIBHOCTH),

° omnpenensTe  TmpubIu-
JKEHHbIE  3HAY€HUs  KOOpAMHAT
TOYKH TepeceueHuss TrpaduKoB
yHKLMi;

B noBcegHeBHOH KM3HM W NIPHU
U3YYEHHUH APYTUX NPeAMeTOB:

° UCIIONIb30BaTh rpadpuku
peanbHBIX MPOIECCOB U 3aBUCHUMO-
CTEW JUIsl ONIPEAEIIEHUS UX CBOMCTB

3aHHBICE C H3YyYECHHEM CBOICTB
(GyHKUIMH, B TOM YHCIIE C HCIIOJIb-
30BaHMEM KOMIIBIOTEPA; Ha OCHO-
Be rpauKOB H3Y4YEHHBIX (YyHK-
Uil cTpouTh OoJiee CIOXKHBIC
rpa¢ukn (KyCOYHO-33/IaHHBIC, C
«BBIKOJIOTBIMI» TOYKAMH H T. I1.);
* HCIIOJIB30BaTh  (DYHKITMOHAJIb-
HBIC TPEACTAaBICHHUS M CBOMCTBa
GyHKUMH Ui pelieHus Marema-
THYECKUX 3a7ad M3 Pa3IM4HBIX
pas3zaenoB Kypca,

. OIepUpPOBaTh  IOHS-
TUAMU: (YHKIMOHAJIbHAS 3aBHU-
CUMOCTb,  (yHKIMA, Tpadux
GbyHKIMM,  crnocoObl  3aJaHUA

(yHKIIMY, apryMEHT W 3HAYCHHE
GbyHKIIMU, 00JIaCTh OIpeeIeHHUs
U MHOXXECTBO 3HAa4eHUH (QyHK-
UK, HYJIU QYHKIUH, TIPOMEXKYT-
KM 3HAKOIIOCTOSIHCTBA, MOHOTOH-

HOCTb byHKIIH, qeT-
HOCTB/HEUETHOCTh (DYHKIIHH;

o CTPOUTH T'padUKH JIH-
HEHOW, KBaJpaTU4HON (QYyHK-

i, oOpaTHOW MPOMOPIHUOHATb-

HOCTH, byHKIIUN BUIA:
k
y = a + 1 y - ‘\/; 1 y = ‘%/;1
X+b
y =[x
° Ha TpUMepe KBajpa-

TUYHOM (YHKLIMHU, UCIOIb30BATh
npeodpas3oBanus rpapuka ¢QyHK-
un Y=f(X) m1s moctpoenus rpa-

¢ukoB byHKIUI
y=af (kx+b)+c,
o COCTaBIATh  ypaBHE-

HUS OPSIMOM N0 3a/laHHBIM YCJIO-
BUSIM: TIPOXOJAIIECH Yepe3 JIBe
TOYKM C 3aJaHHBIMU KOOpJWHAa-
TaMH, NOPOXOJAIIEH uepe3 JaH-
HYIO TOUKY U HapajijielIbHOM JaH-
HOM IPSIMOW;

° HCCIICA0BATh
LIUIO TI0 ee rpaduKy;

° HaXOOUTh MHOKECTBO
3HAYCHHUM, HYIH, MTPOMEKYTKH
3HAKOIIOCTOSHCTBA, MOHOTOHHO-
CTHU KBaIpaTUYHOUN (PYHKITNU;

byHK-




(HambopIIIME U HAUMCEHBIIINE 3HA-
YEeHHsI, MPOMEXKYTKH BO3PACTAHUS
u yObIBaHMs, OOJACTH TOJOXKU-
TENbHBIX M OTPUIIATEIBHBIX 3HAYe-
HUU 1 T.I1.);

. WCIIOJIb30BaTh  CBOM-
CTBa JMHEHHOW (QYHKIMU U ee
rpaduK TpU pElIeHUH 3a1ad U3
JIPYTUX y4EOHBIX IIPEIMETOB.

B noBceaqHeBHOW KM3HM M TPHU
U3Y4YeHHH IPYTUX NpeaMeTOB:

J WUTIOCTPUPOBATh  C
IOMOIIBI0 Tpaduka peasbHYIo
3aBHCUMOCTH HJIM TPOILIECC MO MX
XapaKTEePUCTHKAM;

. UCIIOJIB30BaTh  CBOW-
cTBa M rpaduK KBAJAPATUIHON
(GYHKIMM TpU pEIICHUHU 3a/1a4 U3
JPYruX y4eOHBIX MPEIMETOB.

YucaoBble mocjaeno-
BATEJILHOCTH

o omepupoBarh Ha 06a3o-
BOM YpPOBHE MOHSATHUSIMH: MOCIIENO0-
BaTEJIbHOCTD, apudmernueckas
nporpeccusi, reoOMeTpuiecKas mpo-
rpeccus;

o pemath  3agadd  Ha
IpOTpeccuu, B KOTOPBIX OTBET
MOKET OBITh TOJY4YeH HEemocpe-
CTBEHHBIM I0JICYETOM O€3 npume-
HeHUs GopMyII.

o ONEepHUpPOBATH  TOHS-
TUSIMH: MOCJIeI0BATEIbHOCTb,
apupmeTnueckas  Iporpeccus,
reOMEeTPHYIECKasi POTPECCHs;

J pewiatb 3agadyd  Ha
apu(pMeTHYECKYI0 U TeoMeTpHuye-
CKYIO ITPOTPECCHIO;

* pemlaTb KOMOMHHUPOBaHHbBIE 3a-
Jla4u ¢ IpUMEHeHueM (opmyn n-
o wieHa W CYMMbI MEpBBIX N
YJICHOB apU(METHYECKOH H Teo-
METPUYECKOM IMPOrpeccuu, MpHu-
MEHsIsI TIPU 3TOM amnmapar ypas-
HEHUH U HEPABEHCTB;

* IOHUMAaTh APUPMETUIECKYIO |
IE€OMETPUUECKYI0  IPOTPECCUI0
Kak (yHKIUW HATypaTbHOTO ap-
T'YMEHTa; CBA3bIBaTh apupMeTH-
YECKYI0 NPOTrPECcCHI0 C JIMHEH-
HBIM POCTOM, T'€OMETPHUYECKYIO
— C 9KCIIOHEHIIMAIbHBIM POCTOM

OnucarejbHass cra-
THCTHKA

o MCIIONIb30BaTh MpOCTeiine
CIOCOOBI TIPE/ICTABJICHUS U aHAJIH-
3a CTAaTUCTUYECKUX JIaHHBIX.

o npuoOpecTd  HepBo-
HaanBHLIﬁ OIIBIT OpFaHI/ISaIII/II/I
coopa MaHHBIX TPU TPOBEACHUU
ompoca 00IIEeCTBEeHHOTO MHEHUS,
OCYIIECTBISTh UX aHAIU3, Mpe.-
CTaBJIATH peBy.]'IBTaTBI OHpOCﬁ B
BHUJIC Ta6J'II/IIII)I, }II/IanaMMBI

B noBceaHeBHOW KU3HM U NpPH
U3YYEHHMHU APYTrUX MPeIMEeTOB:

o W3BJIEKATD, UHTEP-
MIPETUPOBATh U MPEOOPa30BBIBATH
nH(pOpMaLINIO, TMPEACTABIECHHYIO
B Taliuuax, Ha Juarpammax,
rpagukax, OTPAKAMIIYIO CBOM-
CTBA M XAapaKTEPUCTUKU peajb-




HBIX ITPOIECCOB HBJ'ICHPIfI;

Cayuaiinbie  coOBbI-
THS U BEPOATHOCTH

. HNMets mnpezncraBieHUE
O CTaTUCTUYECKUX XapaKTEPHUCTH-
KaX, BEPOATHOCTH CIY4alHOTO CO-
ObITHSI, KOMOMHATOPHBIX 3aJa4ax;
° pemarb  IpocTerIne
KOMOWHATOPHBIC 3a/Jlaud METOJO0M
IpSIMOTO U OPraHU30BAHHOIO TIe-
pebopa;

° MPEJICTABIISITh JTaHHBIE
B BHJIE TaOIuIl, quarpamm, rpadu-
KOB;

o YuTaTh WH(POPMALHIO,
MPEJICTABICHHYIO B BUJIE TAOJIHUIIBI,
JIMarpaMmmel, Tpaduka;

. ONpENIESATh OCHOBHBIE
CTATUCTUYECKUE XaPaKTEPUCTUKU
YHCJIOBBIX HAOOPOB;

° OLIEHUBATh BEpOSIT-
HOCTb COOBITHSI B MPOCTEHIINX
CIyvasx;

° UMETh TPEACTABICHUE
0 POJM 3aKOHa OOJBIIUX YHCET B
MAaCCOBBIX SIBJICHHUSX

° HAaXOJHUTh OTHOCHTEIb-
HYI0 YaCTOTY U BEPOSTHOCTH CIy-
YaWHOTO COOBITHS.

B noBceaHeBHOI KU3HM U NPH
U3y4YeHUH JPYTUX MPeAMEeTOB:

° OLICHUBATh KOJUYECTBO
BO3MOXXHBIX BapHaHTOB METOJOM
nepebdopa;

° UMETh TpEeACTaBICHUE
0 POJIM MPAKTUYECKU JOCTOBEPHBIX
Y MaJIOBEPOSTHBIX COOBITHIA;

° CpPaBHHBATh OCHOBHBIE
CTAaTHCTUYECKUE XapPaKTEPUCTUKH,
MOJIYYEHHBIE B TIPOIIECCE PEIICHUS

HpHKHaﬂHOﬁ 3alayi, HU3YUYCHUA
PCATILHOTO SIBJICHUA,
L4 OLICHUBATh BCPOAT-

HOCTb pEAJIbHBIX COOBITHI U sBJIE-
HUU B HECIIOKHBIX CUTYalUsX.

o npuoOpecTH OIBIT MPOBE-
JICHUS CIIYYailfHBIX JKCICPUMEH-
TOB, B TOM YHCJIE€ C IOMOIIbIO
KOMIIBIOTEPHOTO  MOJAEIHPOBa-
HUS, UHTEPIIPETALUU UX PE3yib-
TaTOB;

o pelmarb  HECIOXKHBIE
3a/la4y 10 MaTeMaTU4YecKoi cra-
TUCTHUKE;

o OIepupoBaTh  IOHS-
TUSIMU: CTOJIOYATBIE U KPYTrOBbIE
IUarpamMmbl, TaONUIBI JTaHHBIX,
cpenHee apudmernyeckoe, Meau-
aHa, HanOOJIbIIIEE U HaMMEHBIIIEE
3HaueHUs! BBIOOPKH, pa3Max BbI-
OOpKH, TUCTIEPCUS U CTaHAAPTHOE
OTKJIOHEHHE, CllydyailHasi H3MEH-
YHBOCTB;

o u3BIEeKaTh HH(pOpMa-
IIUIO, TMPE/ICTaBICHHYIO0 B Tabu-
1ax, Ha quarpaMMmax, rpadukax;

o COCTaBJIATh TaOIUIIBL,
CTPOUTH JUarpaMmbl U TpaduKu
Ha OCHOBE JIAHHBIX;

o OTepUpOBaTh  MOHS-
TUSAMM: CIy4alHBIA OIBIT, CIIy-
YaifHbIi BBIOOD, HUCIIBITAHUE, dIie-
MEHTapHOE CIydyailHOE COOBITHE
(ucxom), Kiaccuyeckoe ompene-
JICHWE BEPOSTHOCTH CITy4aifHOTO
COOBITHS, OTIEpalluy HAJ CIy4ail-
HBIMU COOBITHSAMHY;

o MPEJICTaBISTh WH-
(dbopMalio ¢ TMOMOIIBI0 KPYTOB
Diinepa;

B noBceqHeBHOM KU3HU M TPH
U3YYCHHMHU APYTrUX NPEAMETOB:

° OnpeAeNsTh  CTaTHu-
CTHUYCCKHUC XapaKTepI/ICTI/IKI/I BbI-
Oopok Mo TabnmuiaMm, auUarpam-
MaMm, rpaduKaM,  BBITIOJHITH
CpaBHEHHUE B 3aBUCHUMOCTH OT Lie-
JIY pElIeHU 3a]1a4u;

° OLICHUBATh  BEPOSAT-
HOCTh peaJbHBIX COOBITHI H SIB-
JICHUH.

KomOunaropuka

° pemath  KOMOWHATOpHbBIE

° pemars 3ama4d 1o




3aJad4d  Ha HaxXOXIECHHE 4YHcia
00BEKTOB UM KOMOWHALIHI.

KOMOWHATOPUKE U TEOPHH BEPO-
SITHOCTEH Ha OCHOBE HCITOJIb30Ba-
HUS U3YYEHHBIX METOIOB U 000C-
HOBBIBAThH PEIIICHUE;

o NPUMEHSTh  [PABHUIIO
NPOM3BEACHUSI TIPU  PEIICHUU
KOMOMHATOPHBIX 33/1a4;

o OIEepPUPOBATh  TIOHSI-
TUSMH: (aKTOpHAT YHCIa, Mepe-
CTAaHOBKM U COYETaHUs, Tpe-
yronbHUK [Tackass;

J pemiate 3amadd  Ha
BBIYHCIICHUE BEPOSTHOCTH C TOJI-
CYETOM KOJIMYECTBA BAPHUAHTOB C
MTOMOIIIbI0O KOMOWHATOPHKH.

Hcropust u meToabl

HUcrtopus

. OnuceiBaTh OT/EIbHBIE
BBIJAIOLIMECS PE3YJIbTATHI, MOJY-
YEHHBIE B XOJI€ Pa3BUTHUSl MaTeMa-
THUKHU KaK HayKH;

. 3HaTh MPUMEPHI MaTe-
MaTUYECKUX OTKPBITHI U UX aBTO-
pPOB, B CBSI3U C OTEUYECTBEHHOU HU
BCEMHUPHOH UCTOPHUEH;

. MIOHUMATh POJIb Mare-
MaTuKH B pazButuu Poccnn.
MeTtoanl

° Beibupare  momxonsi-
M M3YyYECHHBIM METOJI JUIsl pellie-
HUS W3YyYEHHBIX TUIIOB MaTE€MAaTH-
YECKMX 3a/1a4;

. [IpuBoauTh MpPUMEPHI
MaTE€MaTUYeCKNX  3aKOHOMEPHO-
CTed B OKpYXKarollel JeiCTBU-
TETBHOCTH M TPOMU3BEJIECHUAX MC-
KYyCCTBA.

HUcrtopus

J XapakTepu30BaTh
BKJIaJl BBIJAIOIIMXCS MaTeMaTu-
KOB B pDa3BUTUE MaTeMAaTUKH H
MHBIX HAy4YHbIX o0sacTeii;

o NOHMMATh pPOJb Ma-
TEMaTUKU B pa3BuTUU Poccuu.
MeTtoanbl

. Hcnone3ys  u3ydeH-
HbI€ METO/Ibl, IPOBOJIUTH J10Ka3a-
TENbCTBO, BBIMOJIHATH OIPOBEP-
KEHUE;

. BbIOMpaTh U3yUYEHHbIE
METOJIbl U UX KOMOMHALUU JUIs
pELIeHUs] MaTEMaTUYECKUX 3a1a4;
o UCIIOJIb30BaTh  Mare-
MaTUYECKHe 3HaHUs Ui OIHca-
HUS 3aKOHOMEpPHOCTEH B OKpY-
JKaromend JeldCTBUTEIBHOCTH |
IIPOU3BENICHUAX UCKYCCTBA;

. IPUMEHATh IIPOCTEH-
IIMe MpOrpaMMHBIE CpEACTBA H
JJIEKTPOHHO-KOMMYHHKAI[UOHHBIE
CUCTEMBI IPH pPELIEHUU MaTema-
TUYECKHUX 3a/1ad.




OtaeabHBIM 0JI0KOM H3Y4YaeTCsl TEOPUsl BEPOTHOCTH M CTATHCTHKA.
COJAEP)KAHUE OBbYYEHUA

7 KJIACC

[IpencraBienre TaHHBIX B BHJIE TAOIUII, AUarpamm, rpadukos. 3anonHeHue Tabiu, uTe-
HUE W TTOCTPOEHUE AUarpaMm (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYroBhIX ). UTeHHe rpadukoB pe-
IBHBIX TMpoIeccoB. M3Bieyenne nHpopMalMKi U3 AUArpaMM M TaOJIUI, WCHOJIH30BAHUE U WH-
TepIIpeTanus JaHHbIX.

OmnwucarenpHasi CTAaTUCTHKA: CpeHee apuMeTHYecKoe, Meanana, pa3Max, Haubosbliee u
HalMEHblIIee 3HaYeHUs1 Habopa YMCIOBbIX AaHHBIX. [IpuMeps! ciryyailHON U3MEHYMBOCTH.

CrnyualiHplii 3KCIEpUMEHT (OIIBIT) U ciay4yailHoe coObiTHe. BeposTtHocTh M yactoTta. Ponb
MaJIOBEPOSATHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITHI B mpupojie U B obmecrse. MoHeTa u
urpaibHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

I'pad, BepimuHa, pedbpo. Crenens BepnHbl. Huciao pédep U cymMMapHasi CTEleHb BEPILIMH.
[IpencraBnenne o cszHoctu rpada. Llenu u nuxmel. [Iytu B rpadax. O6xox rpada (ditnepos
nyth). [IpencraBnenue o6 opueHTUpOBaHHOM rpade. Pemenue 3agau ¢ noMopto rpagos.

8 KIIACC

IIpencraBienue naHHBIX B BUJE TAOIULL, JUAarpaMm, rpaukoB.

MHo0x€ecTBO, 3JIEMEHT MHOXKECTBA, MOJAMHOXKeCTBO. Omnepanuu HajJ MHOXECTBaMHU: 00b-
e/lIMHeHHe, IepeceyeHue, aomnonHeHue. CBOMCTBa onepauuii HaJ MHOXXECTBAMM: NEpEeMEeCTH-
TEJIHOE, COYETaTeIbHOE, pPACHpeeNUuTeNIbHOe, BKIIOYeHHA. Vcmonb3oBaHue rpaduyeckoro
IPECTaBICHNS MHOXECTB JJIsl ONMCAHUs PeabHbIX IIPOLIECCOB U SBJICHUH, TP PELLICHUHU 3ajay.

W3mepenune pacceuBaHusi JaHHBIX. Jlucrepcusi M CTaHJApPTHOE OTKJIOHEHHE YHCIOBBIX
HabopoB. /luarpamma paccenBaHusl.

DneMeHTapHble COObITHS citydaiiHoro ombita. CiaydaiiHble coObITHs. BeposTHOCTH COOBI-
Tuil. ONbITBI C PaBHOBO3MOXXHBIMU 3JIEMEHTapHBIMU CcOOBITHSAMH. CiyuyaiiHbiii BbIOOp. CBs3b
MEXJly MaJIOBEPOATHBIMU M IPAKTHUUECKU JTOCTOBEPHBIMU COOBITHSIMHU B MPHUPOJE, OOLECTBE U
HayKe.

JepeBo. CBoiicTBa IepeBbEB: €IMHCTBEHHOCTh MYTH, CYIIIECTBOBAHNE BUCSYEH BEPIIMHBI,
CBSI3b MEX/1y YHCJIOM BepIIUH U yuciaoM pédep. [IpaBuno ymHOXkeHus. Pemenue 3anau ¢ momo-
1610 rpadoB.

[TpotuBononoxHble coObITHA. Juarpamma Diinepa. OO0beanHEeHNE U MepecedeHne coObl-
tuii. HecoBmecTHble coObiTus. DOpMysa CII0XKEHHsS BEpOSTHOCTEH. YCIOBHas BEPOSTHOCTb.
[TpaBuno ymHoxxenus. HezaBucumsie coObitus. [IpeacraBneHue skcepuMeHTa B BUJE JIepeBa.
Pemenne 3a1ay Ha HaXOXKJAEHUE BEPOATHOCTEN C ITOMOIIBIO JIEPEBA CIIYHailHOTO dKCIIEPUMEHTA,
Jauarpamm Jusiepa.

9 KIIACC

[IpencraBiaeHre JaHHBIX B BUJE TaOJIUL, AUarpamm, rpaduKoB, MHTEPIIPETALUS JTaHHBIX.
UreHnue u noctpoeHue Taldiaull, Juarpamm, rpadukoB 1o peaabHbIM JaHHBIM.

[TepecranoBku u ¢aktopuan. Couetanus M 4mciao codetaHuid. TpeyronpHuk I[lackans.
Pemenue 3aau ¢ ucnoyib30BaHUEM KOMOWHATOPHKH.

['eomerpuueckast BepossTHOCTb. CiyuailHbIil BEIOOp TOUKM M3 (DUTYpHI Ha IUIOCKOCTH, U3
OTpe3Ka U U3 Iyrdl OKPYKHOCTH.

HcneiTanue. Yenex n Heynada. Cepus UCIIBITaHUM 10 TiepBoro ycnexa. Cepusi uCIbITaHUN
bepnysmiu. BepostHocTr coObITHII B cepun ucnibiTaHui bepHysim.

CrnyuaiiHas BeIMYMHA W pacHpelelIeHue BEpOSTHOCTEH. MaTemMaTHuecKoe 0XHJIaHUE U
mucnepcus. [Iprumepsl MaTeMaTH4YeCKOro OXHJAaHUS KaK TEOPETHYECKOrO CPEHEro 3HaueHUus
BEJIMYMHBI. MaTeMaTnyeckoe OKuJaHue U JTUCIEPCUs CIy4allHOM BEIMYMHBI «UUCIIO YCIEXOB B
CEepHUH UCIBITAHUN bepHymy.

[TonsiTHe 0 3aKOHE OONBIIUX YMCeN. V3MepeHHne BEpOsTHOCTEN ¢ MOMOILBIO 4acToT. Poib
Y 3HAYCHHE 3aKOHA OOJIBIINX YUCEN B TIPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

JUYHOCTHBIE PE3Y/IbTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrpamMMbl Y4eOHOTo Kypca «BeposaTHOCTb U cTaTH-
CTHKa» XapaKTepU3YIOTCH:

1) naTpuoTHyYecKOe BOCIIUTAHUE!

IIPOSIBJIEHUEM MHTEpECA K MPOLIIOMY M HACTOAIEMY POCCUMCKON MAaTeMaTHUKH, LEHHOCT-
HBIM OTHOLIEHUEM K JOCTHMKEHUSAM POCCUMCKMX MAaT€MAaTHKOB U POCCHMCKOM MaTEMaTUYECKON
IIKOJIbI, K UCIIOJIb30BaHUIO ATUX JIOCTHIKEHUH B IPYTUX HayKax U MPHUKIAJHbIX chepax;

2) rpa)x/1aHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TFOTOBHOCTBIO K BBIIOJIHEHHUIO 00S3aHHOCTEH Ipa)ilaHMHA U pealn3aluu ero mnpas, npel-
CTaBJICHHEM O MAaTEMaTHYECKUX OCHOBaX (PYHKUIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHHIA,
Ipolenyp I'paXxIaHCKOro o0IiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CyXke-
HUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM NIPUMEHEHUEM JIOCTH)KEHUN HayKH, 0CO-
3HAaHHUEM BaXHOCTU MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) TpyZ1OBOE BOCIIUTAHUE:

YCTaHOBKOM Ha aKTUBHOE Y4YaCTHE B PELICHUM IPAKTUYECKUX 3alad MaTeMaTUYECKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTUYECKOro 00pa30BaHUS HA NPOTSHKEHUU BCel
KHU3HU Ul YCHEeIHON NMpo(ecCHOHANBbHOM AeITeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHAMBUAYAJIbHON TpaeKTOpuu oOpa3oBaHUs U KU3HEH-
HBIX [IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOLIECTBEHHBIX TOTPeOHOCTE;

4) acTeTUYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K AMOLMOHAIIBHOMY M 3CTETUYECKOMY BOCHPUATHIO MAaTEMAaTHUYECKUX 00b-
€KTOB, 3a/1a4, PELICHMM, pacCyXICHUM, YMEHHUIO BHUJETh MAaT€MAaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IeHHOCTU HAY4YHOT'O TO3HAHMUSI:

OpHUEHTaIMeN B 1eATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAaYYHBIX IpejcTaBiIeHuit 00 oc-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJOBEKA, IPUPOABI U 00IIeCTBa, TOHUMaHUEM MaTeMaTH-
4eCKOll HayKu Kak c(epbl 4eJI0BEUECKOH AeATeNbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTH JJIs
Pa3BUTHS LIMBUIM3ALIMY, OBJIAJICHUEM SI3bIKOM MAaT€MaTUKH M MAaTeMaTH4YEeCKOW KyJIbTYpOW Kak
CPEICTBOM IIO3HaHUS MHUDPA, OBJIAJACHHUEM INPOCTEUIIUMHU HABBIKAMHU HCCIIENOBATENIbCKON JIesl-
TEJIbHOCTH;

6) ¢pusnyeckoe BocuTaHue, GOPMUPOBAHUE KYJIBTYPHI 310pPOBbSl U AIMOLMOHAIBHOTO Oa-
TONOJyYHs:

TOTOBHOCTBIO IIPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEPECAaX CBOETO 3/10pOBbs, BEJle-
HUS 3/10pOBOTO 00pa3a »KU3HHU (310pOBOE MHUTaHUE, COAJIaHCUPOBAHHBIN PEXKUM 3aHITUH U OT-
JbIXa, perynspHas (usnuyeckas akKTHUBHOCTb), C(hOPMUPOBAHHOCTHIO HaBblKa peduieKCuu, MpH-
3HaHMEM CBOETO MpaBa Ha OLUIMOKY U TaKOTro K€ IpaBa IpYroro 4ejloBeKa;

7) DKOJIOTUYECKOE BOCIIUTAHUE:

OpUEHTallel Ha MpUMEHEHHWE MaTeMaTUYeCKUX 3HaHWM JUIsl pelleHus 3aqad B o0jacTu
COXPAHHOCTH OKPY’KAIOLIEN Cpezpbl, MNIAHUPOBAHUS MOCTYIKOB M OLEHKH HUX BO3MOXHBIX I10-
CJIEICTBUH JJI OKpY KaIoLIel cpe/bl, OCO3HAHUEM II00AIbHOTO XapaKTepa 3KOJOTHYECKUX MPO-
651eM U TyTel UX pelIeHus;

8) amanTarus K U3MEHSIOLUMCS YCIOBUSM COIIMAIbHOM U MIPUPOIHON Cpebl:

TOTOBHOCTBIO K JAECWCTBUAM B YCIOBUSAX HEONPEINECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JESTeIbHOCTb, B TOM YHCJIE€ YMEHUE YUUTHCS Y APYTUX
Jrofiel, MpuoOpeTaTh B COBMECTHON JIESITEIbHOCTH HOBBIE 3HAHMS, HABBIKK U KOMIIETEHIIUU U3
OTbITA IPYTHX;



HEO0OXOUMOCTHIO B ()OPMHUPOBAHUH HOBBIX 3HAHUM, B TOM 4Hclie (OPMYIUPOBATH HIIEH,
MOHSTHS, TUTIOTE3bl 00 00BEKTAaX U SIBICHUSAX, B TOM UHCJIE paHee HEU3BECTHHIX, OCO3HABATH Jie-
(GUIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHHUMATh CTPECCOBYIO CHUTYya-
IIUI0 KaK BBI30B, TPEOYIOIINN KOHTPMEDP, KOPPEKTUPOBATH MIPUHUMAEMBIC PEIICHUS U JICUCTBUSA,
bopMyIUpOBATh U OLIEHUBATH PUCKH U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIbTATBI

[To3naBaTeNbHBIE YHUBEPCAIbHBIC YUeOHbIE AEHCTBUS

bazoBbie mornueckue aeMCTBUS:

® BBLISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU MaTeMaTHUYECKUX OOBEKTOB, I0-
HSTUH, OTHOIICHUI MEXTy MOHATUAMH, POPMYTHUPOBATEH ONPEACICHUS TIOHATUN, yCTAaHABINBATH
CYILIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS JUIsi 0000IIEHUSI U CPABHEHUS, KPUTEPUU
IIPOBOAMMOIO AHAJIN3A;

® BOCIIPUHHUMATh, (JOPMYIUPOBATH U MIPEOOPA30BBIBATH CYKJICHUS: YTBEPAUTEIbHbBIE U OT-
puLaTeNbHbIe, EAMHUYHbIC, YaCTHBIC U OOIINE, YCIOBHBIE;

® BBISIBIISITh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUHS B (paKTax,
JIAHHBIX, HAOIOJACHUSIX U YTBEPXKICHUSX, MMPEIaraTb KPUTEPUH 71l BBISIBJICHUSI 3aKOHOMEPHO-
CTel U MPOTUBOPEUHUIA;

e JleJIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHUKH, JETYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUCHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

® pa30upath JAOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUM (IpSIMbIE U OT MPOTUBHOTO),
MPOBOJAUTH CaMOCTOSITEIbHO HECJIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTH4ecKuX (haKkToOB, BBICTpAH-
BaTh apTyMEHTAIIHMIO, TIPUBOANTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC pac-
CYXKJICHUS,

® BEIOMPATh CIIOCO0 pelIeHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB pele-
HUS, BBIOUPATh HAOO0JIee MOIXOIAIINN C YYETOM CaMOCTOSATEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3zoBeie nccnenoBaTeNnbCKUE JEHCTBUS:

® [ICITOJIB30BATh BOIMPOCH KAaK HCCIICIOBATEIBCKUNA WHCTPYMEHT IO3HAHUs, (HOpMyIHpo-
BaTh BOIPOCHKI, (PUKCHUPYIOIINE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEIFHO YCTAHABIMBATh UC-
KOMO€ U JaHHOE, OPMHUPOBATH TUIIOTE3Y, APTYyMEHTUPOBATH CBOIO MO3UIUI0, MHEHHE;

® IPOBOAUTH IO CAMOCTOSITEILHO COCTABJIEHHOMY TUIAHY HECJIOKHBIH AKCIIEPUMEHT, He-
00JIBIIIOE UCCIIEIOBAHME M0 YCTAHOBIIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObheKTa, 3aBUCH-
MocTel 00BEKTOB MEXTy COOO0M;

® CaMOCTOSTENBHO (DOPMYITHPOBATH 000OIIEHNUS U BBIBOJIBI IO PE3YNIbTaTaM MPOBEIEHHOTO
HaOIIOIEHUs!, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJNYYEHHBIX PE3yJlbTaTOB, BHIBOJOB U
000011IeHHNI];

® [IPOrHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOLECCA, & TAKIKE BBIIBUTATh MPEIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ota ¢ undopmanmeii:

® BBISIBIISITH HEJIOCTaTOUYHOCTh M M30BITOYHOCTH MH(OPMAIIUU, TAHHBIX, HEOOXOTUMBIX IS
pELIeHUs 3a1a4H;

® BBIOWpaTh, aHAJTU3UPOBATH, CHCTEMAaTU3UPOBATh U MHTEPIIPETHPOBATh MH(POPMAIIHIO pPa3-
JTUYHBIX BUJIOB U (hOPM MPECTABICHUS;

¢ BEIONpATh (PopMy IpeACTaBICHUS WHPOPMAIIUU U WILTIOCTPUPOBATH pElIaeMble 3a/1adyu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

® OIICHUBATh HAJIEKHOCTh MHPOPMAIUKM TIO KPUTEPHUSIM, MPEITIOKCHHBIM YYUTEIEM WU
c(hOpMYyIUPOBAHHBIM CAMOCTOSITENTLHO.

KoMMmyHUKaTHBHBIE YHUBEPCATIbHBIE yUeOHBIC IEHCTBUS:

® BOCIIPUHUMATh U ()OPMYJIUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSIMH U UEISIMH
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U MUCHMEHHBIX



TEKCTaxX, /1aBaTh MOSICHEHUS 10 XO/AY pelIeHHs 3a/1auid, KOMMEHTHPOBATh MOJYYECHHBIH pPe3yib-
TaT;

®B X0/1¢ 00CYX/IEeHUS 3aJaBaTh BOIIPOCHI MO CYHIECTBY OOCYXIaeMOH TEeMbI, MPOOJIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOMCK PELICHHs], COMOCTaBISITh CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IU4Me U CXOICTBO
MO3UIHUI, B KOPPEKTHOM opMe GOopMyTUPOBATh Pa3HOTIACHs, CBOM BO3PAKECHHUS;

® [IPEJICTABIATh PE3YJIbTAThl PELICHUS 33Ja4H, SKCIEPUMEHTA, MCCIICAOBAHMS, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (hopMaT BBICTYIUICHHS C YYETOM 3ajay MPE3eHTAUH U OCOOEHHO-
CTEU ayJIUTOPUH;

® [IOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAIbHONU pabOTHI MPH
peleHn: y4eOHbIX MaTeMaTHYECKUX 3a71ay;

® IPUHUMATDH 1IeJIb COBMECTHON AESITeNbHOCTH, IUIAHUPOBATh OPTraHU3alUI0 COBMECTHOM
paboThl, pacrpeAensaTh BUIbI padoT, JOrOBApUBATHCS, OOCYKIATh MPOIECC U Pe3yNbTaT paboThl,
000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® yJacCTBOBATh B TPYNIOBBIX (popmax paboThl (00CYKaeHUss, 0OOMEH MHEHHUSIMH, MO3TOBBIC
HITYPMBI U JAPYTHE), BHIIOIHATH CBOIO YacTh PabOThl M KOOPAUHUPOBATH CBOU JCUCTBUA C JPY-
UMM YIEHAMH KOMaH/Ibl, OIIEHUBATh KAYe€CTBO CBOETO BKJIA/1a B OOIIMIA MPOAYKT 110 KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHUS.

PerynaruBHbie yHUBEpCaIbHBIE YI€OHbBIE NEHCTBUS

Camoopranuzanusi:

© CaMOCTOSITEIBHO COCTaBJIATh IIJIaH, aJITOPUTM pEIICHUs 337a4yu (WM €ro 4acTb), BHIOU-
path crocod pemeHus ¢ y9€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apry-
MEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MH(pOpPMAIUH.

CaMOKOHTPOJIb, SMOIIMOHATIbHBIN HHTEIJICKT:

®BIIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca W pe3ylibTara perIeHUs
MaTeMaTHYeCKOH 3a7auu;

® [IPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH INPH PEHICHWW 33Jadd, BHOCHUTH
KOPPEKTUBBI B JIESATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIHCTB, HAIICHHBIX OLIUOOK, BBISBIICH-
HBIX TPYJAHOCTEW;

® OIICHHUBATh COOTBETCTBHE pE3yibTaTa JEATEIbHOCTH MOCTABICHHON LIETM U YCIOBHUSM,
OOBSICHATh MIPUYUHBI JOCTHIKEHHS MJIM HEJTOCTUIKEHHUS LIEJIHM, HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

[MPEAMETHBIE PE3VJIBTATHI

K xoHiy o0yuenus B 7 kjacce 00y4yarOmUCs MOTYIUT CIAEAYIOMNE TPEAMETHBIC Pe3yib-
TaThI:

UwuraTh HHPOPMALINIO, IPECTABICHHYIO B TAOMUIIaX, HA AUAarpaMMax, IPEACTaBIsATh TaH-
HBIE B BUJI€ TaOIUIl, CTPOUTH TUATPAMMBI (CTOJIOUKOBBIE (CTONOYATHIE) M KPYTOBBIE) MO MacCH-
BaM 3HAYCHUH.

OnwuceiBaTh U MHTEPIPETUPOBATH pPeabHbIC YHUCIOBBIE JaHHbIE, NPE/ICTaBICHHbIE B Ta0-
JWIaxX, Ha TUarpaMMax, rpagukax.

Wcnonb30Bath Ui ONUCAHUS JAHHBIX CTaTHCTUYECKUE XapaKTEPUCTHKH: CpeiHee apud-
METHYEeCKOe, MeIaHa, HanOoJIbIllee U HAaNMEHBIIIee 3HAYCHUS, pa3Max.

Hmetp npencTaBiieHre O CIy4aifHOW M3MEHYMBOCTH Ha MPUMEpPax IeH, (PU3NYeCcKUX BeTu-
YHH, aHTPOITOMETPUUYECKHX JTaHHBIX, UMETh MPEICTABIICHUE O CTATUCTHYECKOW YCTOWYMBOCTH.

K xoHIy 00y4eHus B 8 kinacce o0ydyarommnics MOTyYUT CIEAYIOIINE MPEAMETHBIE pe3yib-
TaTHI:

W3Bnekath U npeoOpa3oBbIBaTh WH(GOpPMAIMIO, MPEACTABICHHYIO B BHUJAE TaOJHUI, TUa-
rpaMM, rpaduKoB, IPECTABIATh JaHHbIE B BUE TaOJIULl, AMarpaMm, rpaduKoB.

OnwuceIBaTh JTaHHBIE C IOMOIIBIO CTATUCTHYECKUX MOKa3aTeNeil: CpeHUX 3HAaUeHU 1 Mep
paccenBaHus (pa3Max, JUCTIEPCHS M CTAaHIAPTHOE OTKIIOHEHHE).



HaxoauTh 4acTOTHI YUCIIOBBIX 3HAYEHUH U YaCTOTHI COOBITUM, B TOM YHUCIIE IO PE3yJIbTa-
TaM U3MEPEHUI 1 HAOJIOICHU.

HaxomuTh BEpOsSTHOCTH CIIy9aliHBIX COOBITHIA B ONBITAX, 3HASI BEPOSITHOCTH JIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B ONBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonk3oBarh rpaduueckue MOAETU: IEPEBO CIYYAWHOTO SKCIICPUMEHTA, JHUATPAMMBI
Dilnepa, yucnoBas npsimas.

OrniepupoBaTh MOHATUSAMH: MHOXECTBO, MOJAMHOXECTBO, BBIIOJHATH ONEpaluy HaJl MHO-
JKECTBaMH: 00bEIMHEHUE, [IepeceueHue, TOMOIHEHHUE, IEPEUNCIIATh HIEMEHThl MHOXKECTB, IPH-
MEHSTbH CBOMCTBAa MHOKECTB.

Hcnonp3oBath rpaduueckoe MpeacTaBIeHUe MHOXKECTB U CBSI3€H MEXAY HUMU JUISl OIH-
CaHMS MPOLIECCOB U SBIICHUH, B TOM YHCIIE TIPH PEUICHUH 3a7a4d U3 APYTUX YUYCOHBIX MPEIMETOB
1 KYpCOB.

K xoHIy 00y4ueHus B 9 kiacce 00ydaronIuiics MOJIYYUT CIAEAYIONIUE MTPEIMETHBIC Pe3yilb-
TaThl:

W3Briekaty 1 mipeoOpazoBeIBaTh MHGOPMAIUIO, MIPEICTABICHHYIO B PA3JIMYHBIX HCTOYHH-
Kax B BHJE TaONHIl, AUarpaMm, rpadukoB, MPEACTABIATh JaHHbIE B BUAE TAOIUIl, TUarpamw,
rpaduKoB.

Pemarp 3amaun opraHM30BaHHBIM TMEPeOOPOM BApUAHTOB, a TAKXKE C HCIOJIH30BAHUEM
KOMOWHATOPHBIX TIPABUIJI U METOIOB.

Hcnonb30BaTh ONMUCATENbHBIE XapAKTEPUCTUKU JJIi MACCUBOB YMCJIOBBIX JIaHHBIX, B TOM
YHUCJIe CPEHUE 3HAUYCHUS U MEPhI PACCEUBAHMSL.

HaxoauTh 4acTOoThl 3HaUE€HUH U YaCTOThI COOBITHUS, B TOM UYHUCIIE MOJIb3YSICh Pe3ydbTaTaMH
MPOBEIEHHBIX H3MEPECHU U HAOJIFOICHHIA.

HaxoauTbh BEepOSITHOCTH CIy4YailHBIX COOBITHI B M3YYEHHBIX OMbITaX, B TOM YHCIIE B OIbI-
TaxX C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMU, B CEPHUSIX HCIIBITAHUN JIO TIEPBOTO yCIIe-
Xa, B CEpUsIX UCIIbITaHUU bepHyiu.

NmeTs npeacTaBiieHUE O CIIy4allHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSATHOCTEM.

HmeTh mipencTaBieHre O 3aKOHE OONBIIMX YUCEN KaK O MPOSBICHUHM 3aKOHOMEPHOCTH B
CITy4yaltHOM M3MEHUYMBOCTHU U O POJIM 3aKOHA OOJIBIIINX YUCEN B IPUPOJIEC U OOIIECTBE.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
KonnuectBo yacos
HaumenoBanue pa3nenoB U TeM Ipo-
Ne ni/n rpaMMBL Beero Kontponbubie  [IpakTuueckue
paboThI paboThI
1 [IpencraBieHue TaHHBIX 7 2
2 OnucarenpHasi CTATUCTUKA 8 1
3 CrydaiiHasi ”3BMEHYHNBOCTD 6 1
4 Beenenue B Teopuro rpagos 4
5 BeposTHOCTE M 4acToTa CIy4anHOIo 4 1
COOBITUSA
6 O6§)6LHGHI/IC, cucreMarusanys 3Ha- 5 5
1307011
OBIIEE KOJIMYECTBO YACOB IIO IIPO- 34 5 5
['PAMME
8 KJIACC
KonnuectBo yacos
HaumenoBanwue pasnenoB u TeMm mpo-
Ne i/ rpAMMBI Beero Koutponbubie  I[IpakTuueckue
paboThI paboThI
1 [ToBTOpenue xKypca 7 kmacca 4
2 OnucarenvHas craTucTuka. Pacceu- 4
BaHUE JIaHHBIX
3 MHoxecTBa 4
4 BeposiTHOCTB citydaifHOTO cOOBITHS 6 1
5 Beenenue B Teopuro rpagos 4
6 Crnyuaitnblie COOBITHS 8
7 O6?6HIGHI/I€, cUCTEMATH3asI 3Ha- 4 2
HUM
OBIIEE KOJIMYECTBO YACOB IIO IIPO- 34 2 1
I'PAMME
9 KJIIACC
KonnuectBo wacos
Ne n/mn Haneroparie pasaeiion i TeM 1po- Kontponbnsle  IIpakTuueckue
rpaMMBbl Bcero
paboThI paboTbI
1 [ToBTOpeHue kypca 8 kinacca 4
2 DJIeMEHTH KOMOMHATOPUKH 4 1
3 ['eomeTpryeckas BEpOSATHOCTH 4
4 Ucnbitanusa bepuymim 6 1
5 CrnyuaiiHas BelMyMHa 6
6 O060011eH1ne, KOHTPOJIb 10 1
OBIIEE KOJIMYECTBO YACOB IIO IIPO- 34 1 5

I'PAMME
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