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PabGouass mporpamma mo mpeaMeTy «AiredOpa» Ha YpOBHE HaydalbHOTO OOIIEro oOpa3oBaHUS
pazpabotana B cooTBeTCTBHM ¢ DenepanbHbIM TOCYJAapPCTBEHHBIM 00pa30BaTebHBIM  CTaHIAPTOM
HavalbHOTO oOmero oOpazoBaHust ¢ yderoM «IpeboBaHuil K pe3ynbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MPOTPAMMBI», IMpPEICTaBICHHBIX B DenepaqbHOM TOCYAApCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe HaydajlbHOro o0IIero oOpa3oBaHMs, C YY4ETOM pACIPEAEIEHHBIX [0 MOAYNISAM IIPOBEPSIEMBIX
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOH 0Opa30BaTENbHONW MPOrpaMMbl HAYalbHOTO OOIIEro
oOpa3zoBaHHs TO TMpeaMeTy «Anredpa», B COOTBETCTBHU C yueOHbIM 1uianoM MBOY «IlepBomaiickas
COIlI» na 2022-2023 y4eOHBIH TO/I.

PaGouas mporpamma mo anredpe sBisiercst yacteto OOIT OO0 MBOY «IlepBomaiickas COIL» u
COCTOMT U3 CIEIYIOMINX Pa3/IesIOB: MOSCHUTENbHAS 3aIMCKa, INIAHUPYEMBIE Pe3yIbTaThl OCBOCHHS yu4eOHOTO
npeaMera, coepikaHue yueOHOTo nmpeMeTa, TeMaTH4ecKoe IIIaHUPOBaHHeE.

Hacrosmeit mporpamMmoii Ha u3ydenue anreopsl B 7-9 kinaccax npeagycmarpusaercs: 102 gaca B rof

B 7-8 xiaccax u 99 vacoB B roj B 9 kiacce (3 yaca B HEJIGIIIO).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSI AJITEBPDBI 3A KYPC
OCHOBHOMH HIKOJIBI (7 - 9 KJIACC)

.JII/I‘{HOCTHI)I('), METANIPpEAMETHBIC U MPEAMETHLIC PE3YJbTATHI OCBOCHUS COACPKAHUA KypcCa a.11re6p1)1

JIN4HOCTHBIE Pe3yJIbTATHI:

1. BocnuTaHME POCCHMCKON TIpa)1aHCKOM HACHTUYHOCTU: MATPUOTH3Ma, yBaXkeHHs K OTedecTBy,
OCO3HaHUS BKJIA/Ia OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKH;

2. OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTh OOYUYAIOLIMXCS K CAaMOPa3BUTHIO
U CaMO00Opa30BaHMIO Ha OCHOBE MOTUBAIMH K 00yUEHHIO U TO3HAHUIO;

3. 0CO3HaHHBIN BBIOOP M NMOCTPOEHHE JaJIbHEHIIeH HHIUBUAYAIbHON TPaeKTOpHH 00pa3oBaHus Ha 0aze
OPUEHTUPOBKU B Mupe mnpodeccuii u nmpodeccuoHaNbHbIX MPEANOYTEHUN ¢ Y4ETOM YCTOMYMBBIX
MI03HABATENbHBIX MHTEPECOB, a TaKXXe Ha OCHOBE (DOPMUPOBAHMS YBaKUTEIBHOIO OTHOLIEHUS K
TPyZY, Pa3BUTHE ONBITA YYACTHS B COLMAIBHO 3HAYNMOM TPYIE;

4. yMeHHe KOHTPOJIMPOBATH MPOLIECC U Pe3yIbTaT yUeOHONH U MaTEeMAaTHYECKOH e TebHOCTH;

KPUTHYHOCTh MBILUICHUS, THUIIMATHBA, HAXOAYUBOCTh, aKTUBHOCTH IIPH PEUICHUN MATEMaTHYECKUX
3aj1ad.
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MeTtanpeaMeTrHbie pe3yabTaThbl:
peryjasiTUBHbIE:
1. ymeHHe caMOCTOSTENBHO OMPEAEISAThH IENId CBOETO O0YYEeHHsI, CTAaBUTh U (POPMYITUPOBATH AJs ceOs
HOBBIE 337]a4M B yu€0Oe, pa3BUBAaTh MOTHBBI 1 HHTEPECHI CBOEH MTO3HABATEIHBHOU JIEATEILHOCTH;

2. yMEHHE COOTHOCUTh CBOM JCHCTBHS C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISATH KOHTPOIb
CBOEH JCATENHHOCTH B TIPOIIECCE JOCTIKEHHS Pe3ybTaTa, OMpeIesaTh CIIOCOObI ICHUCTBUIN B paMKax
MIPEJIOKEHHBIX YCIOBUH ¥ TpeOOBaHMI, KOPPEKTUPOBATH CBOHM JCHCTBHS B COOTBETCTBUU C
W3MEHSIONIENCS CUTYallUe;

YMEHHE BBIIBUTATh THIIOTE3bI IPU PEIICHUH 33]1a4H, TOHUMATh HE0OXOJUMOCTh UX MPOBEPKH;
4. TIOHMMaHWE CYNTHOCTH aJTOPUTMHUYECKUX MPEANUCAHUNA U YMEHHUE JIeWCTBOBATh B COOTBETCTBHU C
MPEJI0KEHHBIM aJITOPUTMOM;
Nno3HaBaTeJbHbIE:
1. ymeHue ONPEAENATh MMOHSTHS, CO3/1aBaTh 0000111eHNS], YCTaHaBJIMBATh aHaAJIOTHH,
KJIaCCU(PUITUPOBATh, CAMOCTOSITEILHO BRIOUPATh OCHOBAHUS ¥ KPUTEPHH JIJIsl KJIacCU(DHUKAINN;
2. yMEHHUE YCTaHAaBJIHMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH JIOTUYECKOE paCCYXKICHUE,
YMO3aKJIIOYeHHE (MHIYKTUBHOE, IEAYKTUBHOE M TI0 aHAJIOTUH) U JeJIaTh BHIBOJIBI,
3. mepBOHayYaIbHBIC MPEACTABICHHS 00 UIESIX M O METO/aX MAaTEMATHKHU KaK 00 YHHBEPCATHHOM SI3BIKE
HAYKH ¥ TEXHUKH, O CPEJICTBE MOACIUPOBAHUS SIBICHUI U TTPOLIECCOB;
KOMMYHHMKATHBHBIE:
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pa3BUTHE KOMIIETEHTHOCTH B 00JacTH UCIOJb30BaHUS HH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH;

yMEHHE BHUAETh MaTEeMaTHYECKyI0 3aJadyy B KOHTEKCTE MpPOOJEMHON CHTyallun B JPYTHX
JUCLIUIUINHAX, B OKPYXKAIOIIEH KU3HU;

YMEHHE HaXOJUTh B pPa3IMYHBIX MCTOYHHKAX HMHMOpMAIMIO, HEOOXOOUMYIO Ui pEIIeHUs
MaTeMaTHUYeCKUX 3a/1ad, U MPeICTaBIATh €€ B IMOHATHOM (opMe, NPUHUMATh PELICHUE B YCIOBMSX
HETOJIHOHN MK N30BITOYHON, TOYHOM MM BEPOSITHOCTHOM HH(pOpMAIIHH;

yYMEHHUE NOHMMAaTh M HCIOJIb30BATh MATEMAaTUYECKHE CPEICTBA HAIVISIHOCTU (rpaduky, TaOJIUIb,
CXEMBI U T.J.) A1 WUIIOCTPALUU, UHTEPIIPETALINY, apIYMEHTALUH.

HpeHMeTHBIe pe3yabTarThl.

=
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OCO3HAHUE 3HAYEHUsI MATEMATHUKU ULl [IOBCEITHEBHOM JKU3HU YEIIOBEKA,
IIPEJCTABICHUE O MaTeMaTUYeCKON HayKe Kak cepe MaTeMaTUYecKol JesATebHOCTH, 00 3Tamnax eé
pa3BUTHSA, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBWIN3ALINY;
pa3BuUTHE YMEHUH paboTaTh C Y4eOHBIM MaTeMaTHUECKUM TEKCTOM (AHAJIM3UPOBATh, WU3BJIEKATh
HeoO0XouMyl0 HH(GOpPMAIHMIO), TOYHO M TPAMOTHO BBIPAKATh CBOM MBICIM C TPUMEHEHHEM
MaTeMaTHYeCKOM TEPpMHHOJIOIMM U CHMBOJIMKH, HPOBOJIUTH KJIacCU(UKALMM, JIOTHYECKUE
000CHOBAHUS;
BJIaJieHHe 0a30BbIM MMOHATUHHBIM alapaToM I10 OCHOBHBIM pa3jieliaM CO/AEp KaHus;
CUCTEMAaTUYECKUE 3HAHUS O (PYHKIUAX U UX CBONCTBAX;
IIPAKTUYECKH 3HAYMMbIE MATEMaTHYECKHE YMEHUS U HAaBBIKM, HUX IPUMEHEHHE K DELICHUIO
MAaTE€MaTHYECKUX U HEMAaTeMAaTHYECKUX 3a/a4, IIPEAIIOIararollee yMEeHHUs:

®  BBIIOJHATH BBIUUCIICHUS C AEUCTBUTEIbHBIMU YHCIIAMU;

® pelarh ypaBHEHUs, HEPABEHCTBA, CHCTEMbI YPABHEHUM U HEPABEHCTB;

e peuiaTh TEKCTOBBIE 33Jayd apU(PMETHUYECKUM CIIOCOOOM, C IIOMOIIBIO COCTAaBJICHHUS U

peluIeHusl ypaBHEHUH, CUCTEM YPaBHEHHUI U HEPABEHCTB;
® UCMOJb30BaTh ajredpanyuecKkuil sA3bIK JAJs ONMMCAHMS MPEIMETOB OKPY)KAIOLIero MHpa MU
CO3/1aHHS COOTBETCTBYIOIINX MaTEMATUYECKUX MOJEIIEN;

® [IPOBOJUTH NMPAKTUUYECKHE PACUETHI: BBIUMCIICHUSI C MPOLIEHTaMH, BBIYUCIEHUS C YHCIOBBIMU
MOCJIEZIOBATEIBHOCTSAMHY, BBIYUCICHUS CTaTHCTUYECKUX XapaKTEPUCTUK, BBIIIOJIHEHUE
NpUOINKEHHBIX BBIYMCICHUH;
BBITIOJIHATH TOXK/IECTBEHHBIE TPEOOPA30BaHUsI PAlIMOHATIbHBIX BHIPAKEHUN;
BBITIOJIHATH OIE€paly HaJ MHOXKECTBAMU;
UCCIEeNoBaTh PYHKIIMU U CTPOUTH UX TpaQUKu;
YUTAaTh M HCIIOJI30BATh MH(OpPMAIUIO, MPEACTABICHHYIO B BUAE TaOJUIbI, JAUAarpaMMbl
(cronOyaroit WM KpyroBoi);
e pemath npocTelie KOMOMHATOPHBIE 3aJauu.

IInanupyemMblie npeaMeTHbIE pe3y/IbTaThbl 00y4eHus anaredpe B 7 — 9 Kinaccax:

Auredpanyeckue BbIpasKeHHUs
BeinycKkHUK Hay4uTCH:

ONEpPUPOBATh TOHATUSMH «TOXKIECTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHME», pelllaTh 3aJauu,
cojiepkaiire OyKBeHHBIE JaHHbIE, paboTaTh ¢ POpMyJIaMu;

OTIEpPHPOBATH TIOHATHEM «KBAJPATHBIA KOPEHBY, IPUMEHSTH €T0 B BEIUNCIICHUSX;

BBITIOJIHATE TNPEOOpA30BaHNE BBIPAKCHHUN, COJIEPIKAIIUX CTEIEHH C IEJIBIMH IOKAa3aTelsIMH U
KBaJ[paTHbIC KOPHHU;

BBINOJIHATE TOXKJIECTBEHHBIE NPe0oOpa30BaHUsl PAIMOHAIBHBIX BBIPAKCHMH Ha OCHOBE IpPaBUII
JeCTBUI HaJl MHOTOWICHAMH U alreOpandecKuMHU ApoOsSMHU;

BBITTOJTHSTH PA3JI0’KEHHE MHOTOWICHOB Ha MHOKUTEIIH.

BbInycKHUK MOJIYYUT BO3MOKHOCTD:

BBINOJIHATE MHOTOIIATOBBIE MPEOOpa30BaHMs PAIMOHAIBHBIX BBIPAKEHHUM, MPUMEHSS IMIMPOKUN
Habop crmoco00B U MPUEMOB;
MNPUMCHATH TOXICCTBCHHBIC HpeOGpaSOBaHI/IH AJId pCHICHUS 3aaY U3 pa3JIMYHbIX PAa3/ICJIOB Kypca.



YpaBHeHust
BbINyCKHUK HAY4YUTCS:
e pemaTh OCHOBHBIC BHIBl DAIlMOHAJIBHBIX YPaBHEHHH C OJHOM IEPEMEHHOW, CHCTEMBI [BYX
YPaBHEHHH C IByMSI IEPEMEHHBIMU;
® [IOHMMaTh YPAaBHEHHE KaK BAXHEWIIYI0O MATEeMaTHYECKYI0 MOJAETb JUISl OMHCAHUS M H3YYEHUS
Pa3HOOOpa3HBIX PEATBHBIX CHUTYAIM, PeIlaTh TEKCTOBBIC 33a4H AJIr€OpandecKM METOI0M;
® TIPUMEHSATH TpaguuecKue MPEeACTABICHUS Ul UCCICI0BAHUS YPaBHEHHM, UCCIIEJOBAHUS U PEILICHHS
CHCTEM YPaBHEHUH ¢ ABYMs IIEPEMEHHBIMU.
BbINyCKHHK MOJYYHT BO3MOKHOCTb:
® OBIQJETh CIHCIHATBHBIMH NpUEMAMM pEIICHUS ypaBHEHUH M CHUCTEM YPaBHEHUH; YBEPEHHO
NPUMEHSTH anmapaT ypaBHEHHWH A peuleHus pazHooOpasHBIX 3a7ad U3 MaTeMaTHUKH, CMEKHBIX
IPEMETOB, IPAKTUKY;
® [pUMEHATh TpadUyuecKue MpeICTaBICHHs I MCCIEJOBAHUS YpaBHEHUH, CHCTEM YpaBHEHHIA,
coiepKanIux OyKBeHHbIE KO (DUITUCHTHI.

HepaBencrBa
BbInyCKHUK Hay4uTCH:
® [IOHMMaTb TEPMHUHOJOTHMI0 U CHMBOJHUKY, CBS3aHHbIE C OTHOILIEHHMEM HEPABEHCTBA, CBOWCTBA
YHCJIOBBIX HEPABEHCTB;
e pelmarb JIMHEHHbIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM M HUX CHCTEMBI; pEIIaTh KBaJIpATHBIC
HEpaBEHCTBA C ONOPOM Ha rpaduyecKkue NpeACTaBICHUs;
e [IPUMEHSATH annapaTr HEPaBEHCTB JUIs PELICHUS 3a/1a4 U3 Pa3InYHbIX pa3/IesioB Kypca.
BbInycKHUK MOJIYy4YUT BO3MOKHOCTD:
® OCBOUTHb pa3HOOOpa3Hble NPUEMBI JOKA3aTENbCTBA HEPABEHCTB; YBEPEHHO IPHUMEHAThH armapar
HEPABEHCTB JIJISl PELLIEHUs] pa3HOOOPa3HbIX MaTEMAaTUYECKUX 33/a4, 3a]]a4 U3 CMEXHBIX NPEAMETOB U
IIPaKTUKU;
® [PUMEHATh TpapUuecKHe MPEeACTAaBICHUS A HUCCIIEJOBaHMS HEPaBEHCTB, CHCTEM HEPABEHCTB,
coJiepKaux OyKBEeHHbIE KO3(PPUITUEHTHI.

YucnoBbie MHOKECTBA
BbinmycKHUK HayunTCS:
® [IOHMMAaTh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3AHHBIE C MOHITHEM MHOXECTBA, BBIIIOJIHATH ONEPALUU
HaJ MHOXXECTBAMH;
® HCIIOJIB30BATh HAYaJIbHBIE MTPEICTABICHNS O MHOYKECTBE I€HCTBUTENBHBIX YUCEIL.
BbInyCKHHUK MOJIYy4YHT BO3MOKHOCTD:
e pa3BUBATh MPEICTABICHUS O MHOXKECTBAX;
e pa3BHUBaTh NPEACTABIEHUE O YHUCIIE U YHCIOBBIX CHUCTEMAax OT HATypPaJlbHbBIX JI0 JIE€HCTBUTEIBHBIX
YKCell; O POJIU BBIYUCIIEHUHN B IPAKTHKE;
® Da3BUTh W YIIyOUTHh 3HAHUS O AECATUYHOM 3alUCH JEHCTBUTENBHBIX 4HCEN (MEPUOANYECKHE U
Henepuoanyeckrue aApoodu).

DOyHKIUHT
BeinycKkHUK Hay4uTCH:

e [IOHMMaThb M HCIOJIb30BaTh (YHKLIMOHAJBHBIE TOHATHS, S3bIK (TEPMUHBI, CHMBOJIUYECKUE
0003HaueHNUs ),

® CTPOUTH TpaUKH TEMEHTAPHBIX (DYHKIIMHA, HCCIEe0BaTh CBOMCTBA YMCIOBBIX (DYHKIIMIA Ha OCHOBE
M3YUYEHUS MTOBEICHUS UX IPpahUKOB;

e [OHMMaThb (YHKIMIO KaK Ba)KHEHINYI0 MaTEeMAaTUYECKYyI MOJENb sl ONMCAHUS IPOLECCOB U
SBJICHUM OKPY’KAIOLIEro MUPA, MPUMEHATh (YHKIMOHATIBHBIN SI3BIK U1l ONUCAHMS U MCCIEIOBAHUSA
3aBUCUMOCTEHN MeXIy (PU3MUECKUMH BETHUMHAMU;

® [IOHHMMAaTb U UCIIOJIb30BaTh A3BIK OCIEI0BATENBHOCTEN (TEPMUHBI, CAMBOJINYECKHE 0003HAUEHUS);

® IIPUMEHATHh (POPMYJIBL, CBA3aHHBIE C APUPMETUIECKON 1 T€OMETPUIECKOM MPOrpeccusiIMU, U anmapar,
C()OPMHUPOBAHHBIA IPU U3YYEHUM JPYTUX pa3feioB Kypca, K PELICHUIO 3ajad, B TOM YHUCIE C
KOHTEKCTOM M3 PEAIbHOM KU3HU.



BhInyCKHUK NOJYYUT BO3MOKHOCTD:

® T[POBOJUTH HCCJIENOBAaHUS, CBS3aHHbIE C W3YYEHHEM CBOMCTB (yHKUUNA, B TOM 4YHCIE C
HCIOJIb30BAaHUEM KOMITBIOTEPA; HA OCHOBE IPa(UKOB U3YUYEHHBIX (PYHKIMN CTPOUTH OoJiee CIOKHbBIE
rpaduky (KyCOYHO-3a/IaHHBIC, C «BBIKOJIOTBIMUY» TOYKAMU | T.I1.);

® CIOJIb30BAaTh (PYHKIMOHAJIbHBIE TPEACTaBICHHUS M  CBOWCTBa (yHKUMH Ui pelieHus
MaTeMaTUYeCKHUX 3a/1a4 U3 Pa3JIMYHBIX Pa3/eioB Kypca;

e pemarh KOMOMHATOPHBIC 331a4U C MPUMEHEHUEM (OPMYIIBI N-TO WiEeHA U CyMMbI N MEPBHIX YJICHOB
apu(MeTHyecKol M TreoOMEeTPUUYECKON Mporpeccuid, MpPUMEHssl MpU 3TOM ammnapar ypaBHEHHH u
HEPaBEHCTB;

® [IOHUMAaTh apPUPMETHUECKYI0D M TEOMETPUYECKYIO0 MpOrpeccud Kak (YHKIUU HaTypalbHOIO
apryMeHTa; CBSI3bIBaTh apU(PMETUUYECKYIO MPOTPECCUI0 C JIMHEHHBIM POCTOM, T€OMETPUUYECKYIO — C
SKCMOHEHIIMAIBHBIM POCTOM.

DJIeMeHThI NPUKJIATHON MAaTEeMaTUKHU
BbINyCKHUK HAYYUTCS:

® UCIOJIB30BAaTh B XOJ€ PpELICHUS 3a7ad dJIEMEHTapHble IPEJCTABJICHUS, CBS3aHHBIE C
npUOIMKEHHBIMYA 3HAYEHUSIMH BEJTNYNH;

® ICIIOJIb30BATh MPOCTEHIIINE CIIOCOOBI IPECTABICHUS U aHAJIN3a CTATUCTUYECKUX JIaHHBIX;

® HAaxOJUTh OTHOCHUTEIHHYIO YACTOTY U BEPOATHOCTH CIy4alfHOTO COOBITHS;

e pemath KOMOMHATOPHBIE 331a4U Ha HAXOXK/ICHHE Yhclia 00BEKTOB I KOMOMHALIUHA.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

® [IOHATb, YTO YHUCIIOBbIE JaHHbIC, KOTOpbIE HCIOJB3YIOTCS JJsi XapaKTEPUCTUKH OOBEKTOB
OKPY)XAIOIIET0 MHUpa, SBISIOTCS MPEUMYUIECTBEHHO MPUONMKEHHBIMU, YTO IO  3aIllUCU
npUOIMKEHHBIX 3HAYEHUH, CONEpKaIuXcs B WH(POPMALMOHHBIX HCTOYHUKAX, MOXKHO CYIUTH O
MOTPEIIHOCTH MPUOIMKEHUS,

® [IOHATh, YTO HOTPELIHOCTh Pe3yJjbTaTa BBIYMCIEHUHN JIOJKHA ObITh COM3MEPUMA C MOrPEUIHOCTHIO
HCXOJHBIX JTaHHBIX;

e npuoOpecTH IMEepBOHAYAIBHBIM ONBIT OpraHM3alMu cOOpa JaHHBIX NpU TPOBEJICHHUU OMNpoca
OOIIIECTBEHHOTO MHEHHs, OCYLIECTBIATh MX AaHAIM3, MPEJCTaBIATh PE3yJbTaThl ONpoca B BUJE
Ta0JINLIbI, TUaTPaMMBbL;

e [puOOpecTH OMNBIT MPOBEACHUA CIYYalHBIX HKCHEPUMEHTOB, B TOM YHCIE C IOMOUIbIO
KOMITBIOTEPHOTO MOJIETIUPOBAHUS, HHTEPIIPETALMU UX PE3YJIbTATOB;

® Hay4uThCS HEKOTOPBIM CHEIUAIBHBIM MpUEMaM pelieHHsi KOMOMHATOPHBIX 3a/1a4.

COJAEP)KAHUE YYEBHOI'O ITPEIMETA

Auredpanyeckue BbIpasKeHUs

Boipakenue ¢ mnepeMeHHBIMU. 3HAUYE€HHE BBIPDAKEHHUS C TEepeMeHHBIMU. JlomycTuMmble 3HaUYeHUSA
nepeMeHHbIX.  ToxaectBo.  ToXJeCcTBEHHbIE — MpeoOpa3oBaHMs — alreOpandeckux  BBIPAKECHUU.
JlokazaTenbCTBO TOXK/IECTB.

Crenenp ¢ HaTypaJdbHBIM IOKa3zarenaeM M €€ cBoiicTBa. OpHouneH. OJHOWIEH CTaHAAPTHOIO BHJA.
Crenenp omHouseHa. MHorouieHbl. MHOrowieH craHgaptHoro Buja. CreneHb MHorowieHa. CIOKeHHE,
BBIUUTAHUE U YMHOKEHHE MHOTOWIEHOB. DOpMYIIbl COKPAILIEHHOTO YMHOKEHNUS: KBAApaT CYMMBbI M KBaJpar
Pa3HOCTH JIBYX BBIpa)KEHUM, IPOU3BE/IEHUE PA3HOCTH U CYMMBI JIBYX BhIpakeHUH. Pa3nojkeHne MHOroueHa
Ha MHOXXWTENU. BpiHeceHHe oOIero MHOXHUTENS 3a CKOOKM. MeToJ rpynnupoBKH. Pa3sHOCTH KBajnpaToB
nByx BblpakeHud. CymMMa M pa3HOCTh KyOOB J1ByX BblpakeHuid. KBaapaTHwiii Tpéxunen. Kopenb
KBajlpaTHOro TpéxuieHa. CBOMCTBa KBaJpaTHOIO TpEXuieHa. Pa3nokeHue KBaJpaTHOrO TpPEXUWIEHAa Ha
MHOKUTEIH.

Parmonansueie BelpaskeHus. Llenbie BelpaskeHus. [lpoOHble BbIpakeHHs. ParnmonanbHast IpoOb.
OcCHOBHOE CBOWCTBO palriioHaIbHOUN Apoou. CriokeHHe, BEBIYUTAHUE, YMHOKEHUE U JCJICHHE PAIlMOHATBHBIX
npoOeii. Bo3Benenue panuoHambHON ApoOU B cTeneHb. ToXAeCTBEHHbIE MpeoOpa3oBaHusl pallMoOHAIbHBIX
BbIpakeHHi1. CTeneHb ¢ LENIbIM MTOKa3aTesieM U €€ CBOMCTBA.

KBagpatHsie KOpHH. ApHU(PMETHYECKMH KBAJpaTHBI KOpEeHb W €ro cBoiicTBa. ToXXIeCTBEHHBIC
peoOpa3oBaHus PAMOHAIBHBIX BBIPAXKEHUH, COAEPIKAIINX KBAIPaTHbIE KOPHHU.

YpaBHeHust



VYpaBHenue ¢ onHoi mnepemeHHOM. KopeHb ypaBHeHMs. PaBHocuiabHble ypaBHeHHsA. CBolicTBa
YpaBHEHUH C OJHON EPEMEHHOI. Y paBHEHUE KaK MaTeMaTH4yecKasi MOJEIb PEalbHOM CUTYalIUH.

JIuneiinoe ypaBHeHue. KBagpaTtHoe ypaBHeHue. @opMmyia KOpHER KBaJpaTHOro ypaBHeHus. Teopema
Buera. PanyoHanbHble ypaBHeHUs. PelieHne pallMOHAJIBHBIX ypaBHEHUH, CXONAIIUXCA K JIMHEHHBIM WIH
KBaJPaTHBIM ypaBHEHUSAM. PelieHne TeKCTOBBIX 3a7a4 ¢ IIOMOIIBIO PALIMOHAIIBHBIX YPABHEHUN.

VYpaBHeHne c¢ IByMs mepeMeHHbIMH. ['paduk ypaBHeHHs C JAByMs IepeMeHHbIMU. JIuHeiiHoe
yYpaBHEHHE C IByMsI IEPEMEHHBIMU H €ro rpaduxk.

Cucrembl ypaBHEHUH C ABYyMsI IepeMeHHBIMH. [ paduueckuii MeToa pelieHus CUCTEMbl YpaBHEHUH C
JBYMs IIEpEMEHHBbIMU. PenieHue cucrteM ypaBHEHUH C ABYMs IIEPEMEHHBIMU. PelleHne cucteM ypaBHEHHU
METOJIOM IOJCTAaHOBKM M clOoKeHHsA. CHUCTeMa NByX YpPaBHEHUH C IByMs IIEPEMEHHBIMHU KaK MOJCIb
peanbHON CUTYyalUu.

HepaBencrBa

UucnoBele HepaBeHCTBA M MX CBOWcTBAa. ClOXKEHME W YMHOXEHHE 4YHCIOBBIX HEPaBEHCTB.
OneHuBanue 3HaueHUs BblpakeHUs. HepaBeHCTBO ¢ 0/HOH mepeMeHHOW. PaBHOCMIIbHBIE HEPAaBEHCTBA.
YucnoBsle NpOMEXKYTKU. JIMHEWHBIE W KBaJpaTHbIE HEPABEHCTBA C OAHOW IepeMeHHOH. CHCTeMbI
HEPABEHCTB C OJHOW IIEPEMEHHOM.

YucaoBble MHOKECTBA

MHuoskecTBO u ero 3neMeHThl. CriocoObl 3a1aHus MHOKeCTB. PaBHble MHOXecTBa. [lycToe MHOXKeECTBO.
[TogmuoxkectBo. Omepanuu Haj MHOXKecTBamH. WInmrocTpaiusi COOTHOIICHHM MEXy MHOXKECTBaMH C
MOMOIIbIO uarpamMm ODiliepa. MHOXECTBa HAaTypaslbHBIX, LEBIX, pallMOHANbHBIX 4Kcels. PaimoHanbHOE
YHCI0 Kak ApoOb Buma m/n, raemeZ, neZ, u Kak OCCKOHEYHAs MEPHOMYUCCKas JeCATHYHAs IpOOb.
[IpeacraBnenne o0 HppanMOHAILHOM 4YHCIEe. MHOXECTBO JCHCTBUTENBHBIX 4Hcel. IlpeacraBieHue
JNCHCTBUTENLHOTO YHCIAa B BUIC OCECKOHEYHOW HEMEPHOAMYECKON AecaTudHOM apobu. CpaBHeHHE
nercTBUTEeNnbHBIX unced. CBsa3b Mexay MHOxkecTBamu N, Z, Q, R.

YucioBble PyHKIUH

OyHKIMOHANbHBIE 3aBUCUMOCTH Mexay BenuuuHamu. [lonstue QyHkumu. @OyHKIMS Kak
MaTeMaTHyYecKass MOJelib pealbHOro mpouecca. O6macTb ompeaeneHUs W O0NaCTh 3HAuY€HUS (YHKIHU.
Cnoco6sl 3amanmst ¢yakuuu. ['padux dyakmuu. ITloctpoenune rpaduxoB GyHKIMA € MTOMOIIBIO
npeoOpasoBanuii ¢uryp. Hymu ¢ynkuuu. IlpomexyTkn 3HakonmocTostHCTBA (GyHKUMU. IIpomexyTku
BO3pacTaHUsl U yObIBaHUS (PYHKIIUH.

Jluneiinas GyHKIWs, 0GpaTHas MPOMOPIHOHAIBHOCTD, KBaAPATHYHAS (YHKIMA, GYHKIHA ¥ = VX, HX
CBOMCTBA U IrpauKH.

Yucii0BbIE N10CJI€10BATEIBHOCTH

ITonsatue yucnopoit nocnenoBarenbHocTH. KoHeuHble U OeCKOHEUYHBIE MTOCIe0BaTeIbHOCTH. CI1ocoOb!
3aJlaHusl TocieAoBaTenbHOCTUH. Apudmerndyeckas U reomeTpuyeckas mnporpeccuu. CBOICTBa UJIEHOB
apupMeTHyecKol M TeoMeTpuyeckod mnporpeccuil. Dopmysnsl o0mero uwieHa apupMETHYECKOW H
reoMeTpuyeckoil nporpeccuil. @opmysbl CyMMBbI N MEPBBIX YIEHOB apU(PMETHUECKON U TeOMeTpHUYECcKOi
nporpeccuii. CymMmma OECKOHEYHOH T'eOMETpUYecKoi mporpeccuu, y koropod |q|< 1. IlpencraBnenue
OCCKOHEYHOU MEePUOANMIECKON IECATUYHOMN ApoOH B BUI€ OOBIKHOBEHHOM IPOOH.

JJieMeHThI NPUKJIAJAHOH MATEeMATHKH

Martemaruueckoe MojenupoBaHue. llporeHtHele pacu€Tel. @Dopmyna CIHOXKHBIX MPOIEHTOB.
[Ipubmmkénaple BBIYHCICHUS. AOCONIOTHAS W OTHOCUTENbHAs TmorpentHocTH. (OCHOBHBIE TMpaBHiIa
KOMOMHaTOpuKHU. YacToTa U BEpOSTHOCTh CIydaitHOro coObiTus. Kiaccuueckoe omnpenenenrne BeposITHOCTH.
HauvanrnHarie CBCIACHHUSA O CTAaTUCTHUKE. Hpe}ICTaBJ'IeHI/Ie JAHHBIX B BHUC Ta6J'II/ILI, KPYroBbBIX H CTOJI0OYATHIX
nuarpamm, rpadukoB. CTaTHCTUYECKUE XapPAKTEPUCTUKH COBOKYITHOCTH JIAaHHBIX: CPEHEE 3HAYCHHE, MOJIa,
pasmax, MeauaHa BEIOOPKH.
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2 | JIu"eiiHoEe ypaBHEHNE C OJHON EPEMEHHON 12
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4 | IloBTOpEHME U CHUCTEMATHU3AIMs YIeOHOTO MaTepuaia 7
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