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MHUHUCTEPCTBO NPOCBEINEHNSI POCCUIICKON ®EJEPALIA

MyHununajibHoe Ka3eHHOe 001eo00pa3oBare/ibHOE YUpeKIeHue OCHOBHAsI
o0meo0pa3zoBaTesibHAs IKOJA

PABOYASA TIPOT'PAMMA
10 MATEMATUKE

(B coorBeTcTBUE PI'OC 1 DOII)

YpoBens o0pazoBaHus: OCHOBHOE o011iee oOpazoBanue (7-9 kiacchl)

c. l'oponumie, 2019 1.



Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 peaMera

TpebdoBanus K pe3ybTaTaM 00yYeHHsI 1 OCBOECHHIO COJEPKaHUA Kypca

I/I3yquHe MaTeMaTUKd B OCHOBHOH IIIKOJIE Ja€T BO3MOXKHOCTDH 06yqa10m1/1Mcs1 J0CTHUYb
CICAYIOIIUX PE3YIbTAaTOB Pa3BUTHA:

B JIMYHOCTHOM HaINIPABJICHUM:

1) yMeHue sICHO, TOYHO, IPAMOTHO HM3JIaraTh CBOU MBICIIH B YCTHOW M IIUCHbMEHHOW peUH,
IIOHUMAThb CMBICJI IIOCTaBJIEHHOM 3a7]a4M, BBICTPAaUBaTh apryMEHTALUIO, [IPUBOJUTE IIPUMEDPBI U
KOHTPIIPUMEDBI;

2) KpUTHYHOCTh MBIIUICHHSI, YMEHHE PacliO3HABaTh JOTMYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTJIMYaTh TUIOTE3Y OT (haKTa;

3) mpeacTaBiIeHHe 0 MATEMAaTHYECKOW HayKe Kak chepe YeT0BEUeCKON A TeIbHOCTH, 00 dTanax
€€ pa3BUTHs, O €€ 3HAYUMOCTH I Pa3BUTHUS LIUBUIN3ALINH;

4) KpeaTUBHOCTh MBILICHUS, THUIIMATHBA, HAXOIYUBOCTh, aKTUBHOCTh TP PELICHUH
MaTeMaTUYECKUX 3a7ay;

5) yMeHUe KOHTPOJIMPOBATH MPOLECC M PE3YJIbTAT YYCOHON MaTeMaTHYECKOM JICITEIIbHOCTH;

6) CrIoCOOHOCTH K YMOIMOHAIBHOMY BOCHPHUSITUIO MATEMaTHYECKUX OOBEKTOB, 33124, PEIICHUII,
pacCy X IEHHUI;

7) BOCIUTaHUE POCCUHCKON I'paXkJaHCKOM MJIEHTUYHOCTH: IaTPUOTHU3MA, YBaxkeHus K OTeuecTny,
OCO3HaHUS BKJIA/Ia OTEYECTBEHHBIX YUYEHBIX B pPa3BUTHE MUPOBOM HAYKHU;

8) OTBETCTBEHHOE OTHOLIEHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh 00yYaroImuxcs K
CaMOpa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMU K O0YUYEHHIO U [T03HAHUIO;

9) oco3HaHHBIN BEIOOP M MOCTPOCHHE AabHENIeH HHANBUYAIbHOM TPaeKTOpUN 00pa3oBaHUs Ha
0a3e OpUEHTUPOBKH B MUpe mpodeccuii 1 mpodecCuOHATBHBIX MPEAIOYTEHUH ¢ yUETOM YCTORIHUBBIX
[I03HABATEIbHBIX HHTEPECOB, A TAK)KE HA OCHOBE (POPMUPOBAHUS YBAXKUTEIBHOTO OTHOIIECHUS K TPYY,
pa3BUTHE OMBITA YYACTHs B COLUAIBLHO 3HAYUMOM TPYE;

10) ymMeHue KOHTPOJIUPOBATh MPOLIECC U PE3YJIbTaT y4eOHOM U MaTeMAaTUUECKOM NesTeIbHOCTH;

11) KpUTUYHOCTH MBILUICHUS], UHULIMATUBA, HAXOJYUBOCTh, AKTUBHOCTb IIPU PEILICHUN
FEOMETPUYECKUX 3a/1aY;

B MeTalpeIMeTHOM HAaNPpaBJICHUU:

1) nepBOHAYaTbHBIC MPEJICTABICHUS 00 UIESX U O METO/IaX MaTeMAaTUKH Kak 00 YHUBEPCATHbHOM
A3BIKE HAYKU U TEXHUKU, O CPEACTBE MOJAEIUPOBAHUSA SBJIEHUN U ITPOLIECCOB;

2) yMEHHUE BUJICTh MaTEMaTHUYCCKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYalluH B APYTHX
JUCLHUIIIINHAX, B OKPYXKaIOLIEH KU3HH;

3) yMeHHUE HAXOUTh B Pa3IMYHBIX HCTOYHUKAX HH(OOPMALIUIO, HEOOXOJUMYFO ISl PEIICHHUS
MaTeMaTHYeCKUX MpoOeM, U MPEACTaBIATh €€ B TOHATHON (hopMe; IPUHUMATh PEIlIEHHE B YCIOBUAX
HEIOJHOW 1 U30BITOYHOM, TOUHOM U BEPOSITHOCTHOW MH(OpMaLINK;

4) ymMeHHe IOHUMATh U UCTIOIh30BaTh MATEMATHYECKHE CPEACTBA HATTISITHOCTH (TpadUKH,
JarpamMmbl, TaOJIUIIbI, CXEMBI U Jp.) 7S WIITOCTPALUK, HHTEPIIPETALlUU, apTyMEHTAI1H;

5) yMeHHe BBIIBUIaTh THIIOTE3bI IPU PELICHUH YISOHBIX 33/1a4 M IOHMMATh HEOOXOAUMOCTh HX
IIPOBEPKHU;

6) yMeHue MPUMEHATh HHAYKTHBHBIC U JIETyKTUBHBIE CIIOCOOBI pacCy KICHUH, BUIETh Pa3IHYHbIC
CTpAaTETHH PELICHUS 3a/1a4;

7) MOHMMaHKE CYITHOCTH aJITOPUTMUYECKUX TIPEANICAHIIA U YMEHHUE JICHCTBOBATh B
COOTBETCTBUU C IPEITI0KEHHBIM aJITOPUTMOM;

8) yMeHue caMOCTOSITEEHO CTaBUTh LIEJIU, BEIOMPATh M CO3/1aBaTh aJITOPUTMBI ISl PEILICHHUS
y4eOHBIX MaTeMaTUYeCKUX MpooIem;

9) yMeHue TUIaHUPOBATh U OCYIIECTBIATH AE€ATEIbHOCTD, HAIIPABICHHYIO HA PELICHHUE 3a/1a4
HCCIIEIOBATEILCKOTO XapaKTepa;



10) ymMeHue caMOCTOSITEILHO ONPEENATh e CBOEro 00yUeHMsl, CTaBUTh U (POPMYITHPOBATH IS
ce0s1 HOBBIE 3aJjauu B yu€0e, pa3BUBaTh MOTHUBBI U MHTEPECHI CBOEH MTO3HABATEIBHON 1A TEIbHOCTH;

11) yMeHHuEe COOTHOCUTH CBOU JICHCTBUS C TUNIAHUPYEMBIMHU Pe3yJIbTaTaMH, OCYIIECTBISITH KOHTPOIIb
CBOEH JIeATEIbHOCTH B IIPOLIECCE JOCTHKEHMSI pe3yJibTaTa, OIpeeNsaTh ClIocoObl 1eHCTBUI B paMKax
MPEUIOKEHHBIX YCIOBHA U TPeOOBaHMI, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBHH C M3MEHSIOIIECHCS
CUTYyalLUEil;

12) ymeHue onpenensTh MOHATHUS, CO3/1aBaTh 0000IICHNS, YCTAHABINBATh AHAJIOTHH,
KJ1accu(UIUpPOBaTh, CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUIs Kilaccu(PUKaLUY;

13) ycranaBiuBaTh NPUUYUHHO-CIEACTBEHHBIE CBSI3U, IIPOBOUTH J10KA3aTEIbHOE PacCyKIEHUE,
YMO3aKJII0OYeHHE (MHIYKTUBHOE, I€AyKTUBHOE U 110 AHAJIOTUN) U JIeNIaTh BBIBOJbI;

14) ymMeHue WUTIOCTpUPOBATH U3yYSHHBIE MMOHATUS M CBOICTBA (DUTYD, OIIPOBEPraTh HEBEPHBIC
YTBEPKIACHUS;

15) KOMIETEeHTHOCTH B 00J1aCTH HCIIOJIb30BAaHMSI HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI;

16) nepBoHaYaIbHBIE IPEACTABICHUS 00 HIEAX U O METO/IaX TEOMETPUH KaK 00 YHUBEPCAIBHOM
A3BIKE HAYKH U TEXHUU, O CPEJCTBE MOJCIMPOBAHMUS SBJIICHUI U IIPOLIECCOB;

17) ymeHue BUAETh TEOMETPUUECKYIO 3ajauy B KOHTEKCTE ITPOOJIEMHON CUTYalluH B IPYTHX
JUCLIUIUIMHAX, B OKPY KaIOIIeH KU3HU;

18) ymMeHne HaxoquTh B Pa3IUYHBIX HCTOUHUKAX HHPOPMALIHIO, HEOOXOIUMYIO /ISl pEIICHUS
MaTeMaTHYeCKUX MpobJieM, U IPeACTaBIATh €€ B IOHATHOW (hopMe, IPUHUMATD PELICHUE B YCIOBUSIX
HETIOJTHOM MM N30BITOYHON, TOYHOM WM BEPOSTHOCTHOM MH(pOpMAIIHH;

19) ymMeHue noHMMAaTh ¥ UCIOIb30BATh MATEMAaTHUECKUE CPEJICTBA HATIAHOCTH (UEPTEXKH,
TaOIUIIBI, CXEMBI U Jp.) Ui WILTFOCTPAIMK, HHTEPIIPETAIINH, apTyMEHTAIINH;

20) yMeHHe BBIBUIaTh TUIOTE3bl IPU PELICHUH 33/1a4M U IOHUMATh HEOOXOIMMOCTh UX IPOBEPKHU;

B IIPEeIMETHOM HANPaBJICHHU:

1) oBageHue 0a30BbIM MOHATUHHBIM aIllIapaToOM 10 OCHOBHBIM pa3/iesiaM COJIEpKaHus;
npecTaBiIeHne 00 OCHOBHBIX M3y4YaeMbIX MOHATHSX (YMCII0, TeoMeTpuyeckas Gpurypa, ypaBHeHHUE,
(GYHKIMS, BEPOSITHOCTD) KaK BaXKHEHIINX MAaTEMaTUYECKUX MOJIENSX, TO3BOJIAIOIINX OMUCHIBATD U
M3y4aTh PealIbHbIE TPOLIECCHI U SIBJICHMUS,

2) ymenue paboTaTh ¢ MAaTEMaTHUYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJIEKATh HEOOXOAUMYIO
UH(OPMALINIO), TOYHO U TPAMOTHO BBIPaXKaTh CBOU MBICIIM B YCTHOW U MMHCBMEHHOM peun ¢
PUMEHEHHEM MaTeMAaTUYECKON TEPMUHOJIOTUU U CUMBOJIMKH, UCIIOJIb30BATh Pa3IMUHBIC S3BbIKH
MaTeMaTHKH, TPOBOJINTH KJIACCHU(PUKAIINHU, JIOTHIECKHE 0OOCHOBAaHUS, 10Ka3aTeIbCTBa MaTEMAaTHUECKUX
YTBEPKJICHU;

3) pa3BUTHE NPEICTABIECHUI 0 YUCIIE U YUCIOBBIX CHCTEMaX OT HaTypalbHbIX 10
NEHCTBUTENBHBIX YHCEN; OBJIAJICHUE HAaBBIKAMU YCTHBIX, MUCbMEHHBIX, THCTPYMEHTAJIbHBIX
BBIYHCIICHUI;

4) oBnajieHNEe CUMBOJIBHBIM SI3bIKOM aJIT€Ophl, IPUEMaMHU BBITIOJIHEHUS TOXK/IECTBEHHBIX
npeoOpa3oBaHuil pallMOHAIBHBIX BBIPAXKEHUH, pellIeHHs ypaBHEHHM, CCTEM YpaBHEHUIl, HEpaBEHCTB U
CHUCTEM HEPABEHCTB; YMEHHE UCIIOJIb30BaTh UICI0 KOOPAMHAT HA IJIOCKOCTH JUUIsl MHTEPIPETAluU
yYpaBHEHUM, HEPABEHCTB, CUCTEM; YMEHHE IPUMEHSATH ajireOpandeckue mpeoodpa3oBaHus, anmnapar
YPaBHEHUI U HEPABEHCTB AJIs PELLEHUS 3a7jad U3 Pa3IMUHBIX Pa3/IeoB Kypca;

5) oBnazieHNe cucTeMON (PYHKIIMOHAIBHBIX MOHATHH, QYHKIMOHAIBHBIM S3bIKOM U CUMBOJIUKOI;
YMEHHUE UCII0NIb30BaTh (DYHKIIMOHAIBHO-TpadUUeCcKre MPEeICTaBICHUS IS ONMCAHUS U aHAJIN3a
peanbHBIX 3aBUCUMOCTEN;

6) oBJa/leHNEe OCHOBHBIMU CIIOCOOAMU MPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JAHHBIX;
HaJIMYue MPECTABIEHUHN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEAIbHOM MHUPE U O Pa3IMUHbIX
croco0ax UX U3y4eHHs], O BEPOSATHOCTHBIX MOJIEINIAX;

7) oBlazieHNe FT€OMETPUYECKHUM S3bIKOM, YMEHHE UCIIOJIB30BaTh €r0 JIJIsl OMKMCAHUS IPEIMETOB
OKPY’KaIOIIEer0 MUPA; pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN 1 N300pa3uTEeNbHBIX YMEHUH,
pUOOpeTEeHNE HABBIKOB T€OMETPUUYECKUX TTOCTPOCHUIA;



8) yCcBOEGHHE CUCTEMAaTHYECKUX 3HAHUH O MIIOCKUX (PUrypax M UX CBOMCTBAX, a TAK)Ke Ha
HarJIsIIHOM YPOBHE - O MPOCTEHIINX IPOCTPAHCTBEHHBIX TEJIaX, YMEHUE IPUMEHATh CHCTEMATHYECKHE
3HAHUS O HHUX JJIs pEIIEHUs] TEOMETPUUECKUX U MPAKTUYECKUX 3a/1aY;

9) ymMeHue u3MepsTh AJIUHBI OTPE3KOB, BEJIMYMHBI YTJIOB, HCII0JIb30BaTh (hOPMYJIIbI 115
HaXOXXCHUS IEPUMETPOB, TUIOMIAIeH K 0OBEMOB T€OMETPHUECKUX (DUTYD;

10) yMeHne NpUMEHSTh U3yUEHHbIE TOHSTUS, Pe3yJIbTaThl, METObI 1JIs pEILICHU 3a/1a4
NPaKTUYECKOT0 XapaKTepa U 3a/1a4 U3 CMEXHBIX JAUCIUILIUNH C UCTIOJIB30BaHUEM ITPU HEOOXOIMMOCTH
CIPAaBOYHBIX MAaTEPUAJIOB, KAJIbKYJIATOpPA, KOMIIBIOTEPA,

11) oco3nanue 3HaU€HUsI TEOMETPUN )11 TIOBCETHEBHOM JKU3HU YEJIOBEKA;

12) nmpeacraBieHue 0 TeOMETPUH Kak chepe MaTeMaTH4ECKOM JesATeIbHOCTH, 00 3Tanax eé
pa3BUTHS, O €€ 3HAUMMOCTH AJIs1 Pa3BUTHUS LIMBUIIN3ALINY;

13) pa3ButHe yMeHuil paboTaTh C yueOHBIM MaTEMaTUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BIIEKATh
HE00X0IMMYI0 HH(OPMAIIHIO), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH C IPUMEHEHHEM MaTeMaTHYECKOU
TE€PMUHOJIOTUM U CUMBOJIMKH, IPOBOJAUTH KIacCU(UKALMH, JTOTHYeCKHe 000CHOBAHHUS;

14) BnageHue 0a30BbIM MOHSATUHHBIM aNlIapaToOM 110 OCHOBHBIM pa3fieliaM COJIEPKaHUS;

15) cucremaTrueckue 3HaHUA O (PUTYpax U UX CBOWCTBAX;

16) mpakTUYeCKH 3HaYMMbIE T€OMETPUUECKHE YMEHHS U HABBIKU, YMEHHE IPUMEHSTh UX K PEIICHHIO
reOMETPUUECKUX U HETEOMETPUUECKUX 3a/1a4, @ UMEHHO:

. n300paxxaTh (PUTYpHI Ha TUIOCKOCTH;

. UCIOJIb30BATh T€OMETPUUYECKHM S3bIK JJIS1 ONMCAHUS MPEAMETOB OKPYKAIOLIET0 MUPA;

. M3MEPSTH JJTUHBI OTPE3KOB, BEIMYUHBI YTII0B, BBIYUCIATH IUIOMIAIN GUTyYD;

. pacrio3HaBaTh U U300paXkaThb paBHbIE, CAMMETPUYHBIE U [10JI00HBIE PUTYPHI;

. BBITOJIHATH TIOCTPOCHUS TEOMETPUUYECKHUX (PUTYP C ITOMOIIBIO IUPKYJIS U JTMHEHKY;

. YUTaTh U UCIOJIb30BATh HH(POPMALUIO, TPEJICTABICHHYIO Ha YepTEeXax, CXeMax;

. IIPOBOJUTDH NMPAKTUUECKUE PACUETHI.

TpeOoBaHus K YPOBHIO NOATOTOBKHU BBINIYCKHUKOB

BrinyckHUK Hay4YuTcs B 5-6 kiaccax (/151 MCNO0JIb30BAHUSA B OBCEIHEBHOM KU3HHU U
o0ecreyeHusi BO3MOKHOCTH YCIIENTHOTO MPOA0IKeHsl 00pa30BaHusl HA 0a30BOM YPOBHe)

e OnepupoBath Ha 0230BOM YPOBHE MOHSATUSIMH: MHOKECTBO, JIEMEHT MHOXKECTBA, ITOJAMHOKECTBO,
IIPUHAJIC)KHOCTD;

® 33/1aBaTh MHOKECTBA [IEPEUNCICHUEM UX DIIEMEHTOB;

® HAXOJUTh NIEPEeCceUeHNnEe, 00bETUHEHHE, TTOMHOKECTBO B MPOCTEHIIINX CUTYyAITUSX.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH APYIUX NPeIMeTOB:

® Pacno3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BBICKA3bIBAHMUS.

Yucaa

e OnepupoBath Ha 0230BOM YPOBHE MOHATUSIMH: HATYPATbHOE YUCIIO, 11€JI0€ YUCII0, OOBIKHOBEHHAs APOOb,
necsiTuuHasi ApoOb, CMEIIAHHOE YUCIIO, PAllMOHATIEHOE YUCIIO;

® JICII0JIb30BaTh CBOMCTBA YMCEI U MPaBWIIa ICUCTBUI C pallMOHATBHBIMU YUCIAMHU MPH BBITIOJHEHUU
BBIYMCIICHHI,

® JICII0JIb30BaTh MPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 npH BBINOJHEHUU BBIYMCICHUNA U PEIICHUN
HECJIOKHEIX 3a]1ad;

® BBHITIOJIHATh OKPYTJIEHUE PAllHOHAIBHBIX YHCEII B COOTBETCTBUH C MPABUIIAMHU;

® CPaBHMBATH PALlMOHAJIBHBIE YHUCIIA.

B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTUX NPeIMeTOB:

® OLICHUBATH PE3YJIbTATHI BEIUMCIIEHUH IIPpU pCHICHUHA MMPAKTUYCCKHUX 3aaa4;



® BBIIIOJIHATH CPABHEHME YHCENl B PEaIbHBIX CUTYalUX;

® COCTaBJIAITh YMCIIOBBIE BBIPAXKEHNUS IIPU PELICHUH PAKTHUECKUX 3a7ad ¥ 3a]a4 U3 APYTUX y4eOHBIX
IIPEAMETOB.

CTaTHCTHKA M TeopHus BePOSITHOCTEH

e [IpencTaBnsaTh NaHHBIC B BUJIE TaOJIUII, TUArPaAMM,

® YUTaTh UH(POPMALUIO, IPE/ICTABICHHYIO B BUE TaOIMIIbI, JUATPAMMBI.

TexkcroBbIe 3a1a4U

e Pemath HECTIOKHBIE CIOXKETHBIC 33/1a4H Pa3HBIX THUIIOB Ha Bce apu(METHUECKUE ICHCTBUS;

® CTPOUTH MOJIENb YCIOBUS 33aJJauu (B BUJE TaOJIUILIbI, CXEMBbI, PUCYHKA), B KOTOPOU JJaHbI 3HAYCHUS IBYX U3
TPEX B3aUMOCBS3aHHBIX BEJIIMUUH, C LEJIbI0 IIOMCKA PEIICHUS 3aa4H;

® OCYIIECTBIIATH CIIOCOO TOMCKA PEIICHHUS 33/1a49H, B KOTOPOM PAacCyKIACHNUE CTPOUTCS OT YCIOBHS K
TpeOOBAHUIO WK OT TPEOOBaHUSA K yCIOBHIO;

® COCTaBJIATH ILJIaH PELICHUS 3a/1a4H;

® BBIJICIIATH JTallbl PELICHUS 3a/1a4U;

® MHTEPIPETUPOBATH BEIYUCIUTEIBHBIE PE3YJIBTATHI B 3a/1a4€, UCCIIEI0BATh IOJIYYEHHOE PELICHUE 3a/1a4H;
® 3HATh pa3jIMuMe CKOPOCTEl 00bEKTa B CTOSTUEH BOJIE, IPOTUB TEUEHUS U 10 TEUEHUIO PEKU;

® pemIaTh 3a/1a4 Ha HaXO0XICHNE YaCTU YMCIIa U YUCJIa IO €ro YacTH;

e peraTh 3a/1a4M Pa3HBIX THIOB (Ha paboTy, Ha MOKYIKH, HA JBMKEHHE), CBSI3BIBAIOINX TPU BETUMYHUHBL,
BBIICIIATH 3TH BEJIUYHUHBI U OTHOLIEHHS MEXKIY HUMU;

® HAXOJAUTb IIPOLEHT OT YMCIIA, YUCIIO 110 MPOLEHTY OT HETO, HAXOIUTh IPOLICHTHOE OTHOILLIEHUE IBYX
YHUCEJl, HAXOAUThH IPOLEHTHOE CHUKEHHE WIIN IIPOLIEHTHOE ITOBBIILICHUE BEJINYUHBI;

® pelaTh HECJIOKHBIE JIOTHYECKUE 33148 METOJIOM PACCYKIACHUN.

B noBcenHeBHOM KM3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

® BBIJIBUraTh I'MIIOTE3bl O BO3MOXHBIX IIPEJEIIbHBIX 3HAUYCHUAX UCKOMBIX BEJIMUYUH B 3a/1aue (J1es1aTh
MIPUKHUJIKY )

Harnsanas reomerpust

I'eomeTrpuueckue Gpurypsl

¢ OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSAMU: (PUTypa, TOUKA, OTPE30K, NMpsimMas, JIy4, JIOMaHasi, yro,
MHOT'OYTOJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIBHUK, IPSIMOYTOJIBHUK U KBAJIpaT, OKPYKHOCTh U KPYT,
MPsIMOYTOJIbHBIN Mapaienenunen, Kyo, map. M3o00paxkaTs n3ydyaemble GUTYphI OT pyKH U C TOMOLIBIO
JIMHEWKU U LUPKYJIS.

B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX MPeIMETOB:

e peraTh NPaKTUYECKUE 33]]a4i C IPUMEHEHHEM IPOCTEHIINX CBOMCTB (uUryp.

N3mepenus u BoIYMCICHUS

® BBINOJHATh U3MEPEHUE JIINH, PACCTOSIHAN, BEJIMYMH YIJIOB, C IOMOIIBK) HHCTPYMEHTOB ISl U3MEPEHUN
JUIVH U YIJIOB;

® BBIYMCIIATH IUIOLIAN IPSIMOYTOJIBHUKOB.

B noBcenHeBHOM KU3HU U IIPH M3YYEHHUH APYIUX NPEIMETOB:

® BBIUHCIISATh PACCTOSIHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYAlUsX, IUIONIAJH IPSIMOYTOJIbHUKOB;

® BBITIOJHATH POCTEHIIINE TTOCTPOCHUS M U3MEPEHUSI Ha MECTHOCTH, HEOOXOIUMbIE B peaIbHON JKHU3HU.
HcTopust MaTeMaTHKHU

® OIMCBIBATH OTENBbHBIEC BBIAAIOIIMECS PE3YNIBTATHI, OJYYEHHBIE B XO/I€ PA3BUTUS MaTEMAaTUKHU KaK HAYKH;
® 3HAThH [IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSA3U C OTEYECTBEHHON U BCEMUPHOM
HCTOpPHEM.



BprInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCH B 5-6 Ki1accax (17151 o0ecnieyeHusi BO3MOKHOCTH
YCHELIHOI0 MPO0JIKeH!sI 00pa3oBaHusi HA 0a30BOM M YIJIy0/J1éHHOM YPOBHSIX)

DJIeMEeHTbI TEOPHH MHOKECTB H MATEMATHYECKOI JTIOTHKH

e OnepupoBaTh MOHATUSIMH: MHOXKECTBO, XapaKTEPUCTHKHA MHOKECTBA, 3JIEMEHT MHOXKECTBA, IIyCTOEe,
KOHEYHOE ¥ OECKOHEUYHOE MHOXKECTBO, ITOJIMHOYKECTBO, TPUHA/JICKHOCTD,

® OIpEeIATh MPUHAIICIKHOCTD JIEMEHTa MHOKECTBY, OOBEIMHEHUIO U TIEPECEICHUIO MHOXKECTB; 33/1aBaTh
MHOECTBO C IIOMOIIBIO MTEPEYUCIICHHS] JIEMEHTOB, CJIOBECHOTO OIUCAHMS.

B noBce1HeBHOI JKU3HU U NIPH U3YYeHUH JAPYTUX MPeIMETOB:

® PacIro3HaBaTh JOTHYECKHA HEKOPPEKTHBIE BHICKA3BhIBAHMS;

® CTPOUTH LEMOYKH YMO3AKIIOUECHUN Ha OCHOBE MCIOJb30BaHUS ITPABUII JIOTUKH.

Yucaa

e OnepupoBaTh MOHATUSIMH: HATYpaIbHOE YHCII0, MHOXKECTBO HATYPAIbHBIX YHCEII, 11EJI0€ YUCIIO,
MHOJKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAs APOOb, AecATUYHAs IPOOh, CMEIIAHHOE YHCIIO, PAIlHOHATHHOE
YHUCJIO, MHOXKECTBO PAllMOHAIBHBIX YHCEII, TEOMETPUUECKAs UHTEPIIPETAIUs HATyPaAJbHbIX, EIbIX,
palMOHAIBHBIX;

® IOHUMATh U OOBSCHATH CMBICI MO3UIIMOHHOM 3allMCH HATypaIbHOTO YHCIIA;

® BBLITIOJHATH BBIYUCIICHUS, B TOM YUCJIE C UCTIOIB30BAaHUEM MPUEMOB pPallMOHATBHBIX BEIYHCIICHUM,
000CHOBBIBAThH AJITOPUTMBI BHITIOTHCHHS ICHCTBUIA;

® JICII0JIb30BaTh IPU3HAKU JIeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cyMMbl 1 TpoU3BEACHUS YUCEN NTPU
BBITIOJTHCHUH BBIYHMCIICHUIN M PEIICHUH 33724, 000CHOBBIBATH MPU3HAKH JICTTUMOCTH;

® BBITIOJIHATH OKPYTJICHNE PAIIMOHAJIBHBIX YHUCET C 3aJJaHHON TOYHOCTHIO;

® YIIOpSAI0YMBAThH YHCIIA, 3aIMCAHHBIE B BU/I€ OOBIKHOBEHHBIX U JECATHYHBIX APOOEH;

e Haxoauth HOJ[ u HOK uucen u ucnonp30BaTh UX MPHU PEIICHUN 33/13;.

® OTNEPUPOBATH MOHATUEM MOYJIb YKCIIa, FTEOMETPHUECKas HHTEPIPETAIIs MOIYJIS Yncia.

B noBceHeBHO KM3HM ¥ NIPU U3YYEHHHU APYTUX NMPEIMETOB:

® PUMEHSTH TPABHUJIA MPUOJIMKEHHBIX BBIYUCICHUHN TIPU PEIICHUH MPAKTUICCKUX 33]1a4 U PCIICHUU 3a71a4
IPYTUX YY4EOHBIX MPEIMETOB;

® BBINOJIHATh CPABHEHHE PE3YJIbTATOB BBIUUCICHUN MTPU PEILICHUN TPAKTUYECKUX 3a]1a4, B TOM YUCIIE
MPUOJIMKEHHBIX BBIUYUCIICHUN;

® COCTaBIIATh YMCJIOBBIE BHIPAKEHUS U OILICHUBATH WX 3HAYEHUS TP PEUICHUHU MTPAKTUYECKUX 33]1a4 U 3a7a4
U3 IPYTUX YYEOHBIX MPEIMETOB.

YpaBHeHHd U HEPABEHCTBA

e OnepupoBaTh MOHATUSIMH: PABEHCTBO, YUCIOBOE PABEHCTBO, YPABHEHUE, KOPEHb YPABHEHHUS, pELICHUE
ypaBHEHUS, YUCIIOBOE HEPABEHCTRO.

CTaTHCTHKA M TeOpHUs BEPOSITHOCTEH

e OnepupoBaTh MOHITUSIMHU: CTOJIOUATHIE U KPYTOBBIE JUArpaMMbl, TaOJIHUIIBI JAHHBIX, CPETHEE
apu(pMeTHUYECKOE,

® 13BJICKaTh, HHGOPMAIIHIO, TIPEICTABICHHYIO B TA0IUIAX, HA JUarpaMMax;

® COCTaBJISITh TAOJIUIIBI, CTPOUTH AUATPAMMBI HA OCHOBE JaHHBIX.

B noBceHeBHOI KU3HM U NIPH M3YYEHHUH JAPYIUX NPeIMETOB:

® 13BJICKATh, HHTEPIIPETUPOBATH U MPEOOPa30BBIBaTh MH(OPMAITHIO, TPEACTABICHHYIO B TAOJIUIIaX U HA
JUarpaMMax, OTPa)arollylo CBOMCTBA U XapaKTEPUCTUKU PEAIbHBIX MPOLIECCOB U SBJICHUM.

TekcToBBIE 321a4N

e PemaTh IpOCThIE U CIIOKHBIE 3a/1a4M Pa3HbIX TUIIOB, & TAKXKE 33/1a4d MOBBIIIEHHON TPYIHOCTH;



® HCIIOJIb30BATh PA3HBIC KPATKUE 3alUCH KaK MOJIEITH TEKCTOB CIOXKHBIX 3aJ1ay JJIsl IOCTPOCHUS TTOMCKOBOM
CXEMBI U pellleHus 3a]a4;

® 3HATh U MMPUMEHATH 00a crocoba Mmovcka penieHus 3aaa4 (0T TpeOOBaHMS K YCIOBHIO U OT YCIOBHS K
TpeOOBaHUIO);

® MOJICJIMPOBATH PACCYXKICHUS MPH MOKCKE PEIICHHS 3a/1a4 C TIOMOIIBIO rpad)-CXEeMBbI;

® BBIJICNIATH JTAMbl PELICHUS 3a7a4d U COAepKaHHe KaKJ0ro dTarna;

® UHTEPIIPETUPOBATH BHIYMCIUTENBHBIEC PE3YIbTATHI B 33/1a4€, UCCIIEA0BATh MOJIyYeHHOE PEIICHUE 3a/1a4H;
® AHAJTM3HUPOBATh BCEBO3MOXKHbBIC CUTYAI[UU B3aUMHOT'O PACIONIOKEHUS ABYX OOBEKTOB U U3MEHEHUE UX
XapaKTePUCTUK MPH COBMECTHOM JIBIXKEHHH (CKOPOCTh, BPEMsI, PACCTOSIHUE) MIPU PELICHUH 3aja4 Ha
JBIKEHUE IBYX OOBEKTOB KaK B OHOM, TaK M B IPOTHBOIIOJIOKHBIX HAIIPABICHUSAX;

® 1ICCIIEZIOBATh BCEBO3MOXKHBIE CUTYAIIMH NIPY PEIICHUH 3a/1a4 Ha JIBKEHHE TI0 PEKE, pacCCMaTpPUBATh
pa3Hble CUCTEMBI OTCUETA;

e peniath pa3HoOOpa3HbIe 3a7aun «HA YacTUy,

e pemaTh 1 000CHOBBIBATH CBOE pPEILICHHE 33/1a4 (BBIACIATH MATEMATUYECKYIO OCHOBY) Ha HAXOXKACHUE
YacTH YKCIa ¥ YUCIIa [0 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBbICTA IPOOH;

® 0CO3HABAaTh M OOBSICHITH UICHTUYHOCTD 33]1a4 Pa3HbIX THIOB, CBA3BIBAIOIINX TPH BEIIMYUHBI (Ha paboTy,
Ha MOKYTIKH, Ha TBMYKCHUE); BBIIENATH ATH BEJIMYMHBI U OTHOIICHHUS MEXYy HUMH, IPUMEHSTh UX TIPU
pelIeHnH 33124, KOHCTPYHPOBATh COOCTBEHHBIE 33/1a4H YKAa3aHHBIX THUIIOB.

B noBceHeBHO KM3HM U NIPU U3YYEHHHU APYTUX NMPeIMETOB:

® BBIJICNIATH [P PEIICHUHU 33]1a4 XapaKTePUCTUKU paccMaTpUBaeMOi B 3ajjaue CUTYallUd, OTJINYHbIE OT
peasibHBIX (T€, OT KOTOPBIX a0CTParupoBauCh), KOHCTPYHUPOBATH

HOBBIE CUTYAIIUH C yUETOM 3TUX XapaKTEPUCTHK, B YACTHOCTH, IIPH PELICHUH 337a4 Ha KOHIICHTPAIUH,
YYUTBIBATh TUIOTHOCTH BEILIECTBA;

e peniath U KOHCTPYHPOBATh 337a4ul HAa OCHOBE PACCMOTPEHHMSI pEAIbHBIX CUTYAlIHiA, B KOTOPBIX HE
TpeOyeTcst TOUHBIN BBIYUCIUTEIbHBIN Pe3yibTarT;

e pemaTh 3a/1a41 Ha IBMKCHHUE 110 PeKe, pAaCCMaTPUBasi Pa3HBIE CUCTEMBI OTCUETA.

Haruasanas reomerpus

I'eomerpnyeckue Gurypsl

e /I3B1IeKaTh, UHTEPIIPETUPOBATH U MPEOOPA30BBIBATH HH(POPMAIIUIO O TEOMETPUUYECKUX PUTYpax,
MPEJICTaBIICHHYIO Ha YePTEkKax;

® 1300paXkaTh U3y4yaeMble (PUTYPHI OT PYKH U C IIOMOIIBIO KOMIIBIOTEPHBIX HHCTPYMEHTOB.

N3mepenus M BbIYUCICHHUSA

® BHITIOJIHATh U3MEPEHUE JUIMH, PACCTOSIHUN, BEIMUMH YIJIOB, C TOMOIIbI0 MHCTPYMEHTOB JUIsl U3MEPEHUI
JUTUH | yTIIOB;

® BBIYMCIIATH TUIOIIAAH MPSIMOYTOJIBHUKOB, KBAIPATOB, 00bEMBI IPSIMOYTOJIBHBIX NTAapaIJICNICITHITEIOB,
KyOOB.

B noBcegHeBHOI )KM3HM M IPU U3YYeHHH APYTHX MPEAMETOB:

® BBEIUMCIIATH PACCTOSHUS HA MECTHOCTH B CTaHAAPTHBIX CHUTYAIHSX, TUIOMIAIN YIACTKOB MPSIMOYTOJIHHOMN
¢bopmbl, 00bEMBI KOMHAT;

® BBITIOJHATH POCTEHIIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXOTUMBIE B pEasIbHON KU3HU;

® OIICHUBATH Pa3MepPhl peATbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.

HcrTopusa MmaTteMaTuKH

e XapaKTepH30BaTh BKJIA/ BBIJAIOIINXCS MATEMAaTUKOB B Pa3BUTHE MAaTEeMaTHKH U UHBIX HAyYHBIX
oOracTe.



BrinyckHuk HaydyuTtces B 7-9 kiaccax (/151 MCNOJIb30BAHUSA B TOBCETHEBHOM KU3HM U 00ecneyeHus
BO3MOKHOCTH YCIICIIHOTO NMPOJ0JIKeHUs1 00pa30BaHusl Ha 0a30BOM yPOBHe)

DJIeMEeHTbI TEOPHH MHOKECTB H MATEMATHYECKOI JTIOTHKH

¢ OnepupoBath Ha 0a30BOM YPOBHE MOHATHSIMH: MHOXKECTBO, JIEMEHT MHOXKECTBA, TOJIMHOKECTBO,
MIPUHAJIEKHOCTB;

® 33/1aBaTh MHOKECTBA [IEPEUNCICHUEM UX JJIEMEHTOB;

® HAXOJUTh NiepecevyeHrne, 00bEAMHEHNE, TTOJMHOKECTBO B MIPOCTEHIINX CUTYaIUsX;

e OIIEpPUPOBATH HA 0A30BOM yPOBHE TIOHATUSMHU: OTIPEICIICHUE, aKCHOMa, TEOpPEeMa, J0Ka3aTelIbCTBO;

® [IPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI JUIsl IOJTBEPHKACHHS CBOMX BBICKa3bIBAHUM.

B noBceHeBHOM KU3HM U NIPH M3YYEHHUH APYIUX NPeIMETOB:

® HCII0JIh30BaTh rpadruecKkoe mpeACcTaBICHUE MHOXKECTB JIJIS ONMCAHUS pealbHBIX MPOIIECCOB U SIBJICHU,
[IPY PEIICHUU 33]a9 JPYTUX YUYEOHBIX MMPEIMETOB.

Yucaa

¢ OnepupoBath Ha 0a30BOM YPOBHE MOHATHAMH: HATypaJIbHOE YHCIIO, LIEJ0€ YUCI0, OOBIKHOBEHHAsI TPOOb,
necsiTaaHas ApoOb, CMENIaHHas APO0b, PalMOHAIBHOE YHCII0, apu(PMETHICCKUI KBAPATHBIN KOPCHB;

® 1ICII0JIb30BaTh CBOMCTBA YMCEJI U ITPABUJIA JCWCTBUM IIPYU BBIIIOJIHEHUN BBIYUCIICHNN;

® CII0JIb30BaTh MPU3HAKHU ACIUMOCTH Ha 2, 5, 3,9, 10 mpu BBIITOJIHEHUH BBIYUCICHUN U PEIICHUN
HECJIOKHBIX 3a]1a4;

® BBITIOJIHATH OKPYTJICHNE PAIIMOHAJIBHBIX YACET B COOTBETCTBHUH C MPABHIIAMH,

® OLICHMBATh 3HAYEHUE KBAJAPATHOI'O KOPHS U3 MOJO0KUTEIBHOTO LEIO0ro YnCa;

® Pacno3HaBaTh PALlMOHAIBHBIE U UPPALMOHATIBHBIE YUCIIA;

® CpaBHMBATh YUCIIA.

B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

® OLICHUBATh PE3YJIbTATHl BEIUUCICHUN MIPU PEIICHUU NMPAKTUUECKUX 3a/1a4;

® BBINOJHATH CPABHEHHE YMCEN B PEAJIbHBIX CUTYaLIUSIX;

® COCTaBIIATh YMCJIOBBIC BBIPAKEHUS TP PEUICHUN TPAKTUYECKUX 3a/1a4 U 3a71a4 U3 APYTHX yIeOHBIX
MPEIMETOB.

ToxnecTBeHHBbIC TPe0Opa30BaHUA

¢ BRINONTHITH HECIOXKHBIE TPE0Opa30BaHUs AJIsl BEIYMUCICHHS 3HAUEHUH YHCIIOBBIX BBIPAKEHUH,
COJIEPIKAIIMX CTENEHU C HATYPaJbHBIM ITOKA3aTEJIEM, CTENIEHHU C LIEJIBIM OTPULIATEIbHBIM MTOKA3aTEIEM;

® BBITIOJIHATH HECTIOKHBIE TTPEOOPa30BaHUsI 1IEIIbIX BHIPAKCHHUI: PACKPBIBATH CKOOKH, TPUBOIUTH MOJOOHBIE
cllaraeMble;

® 1ICTIOJIH30BaTh (POPMYJIIBI COKPAILIIEHHOTO YMHOXEHHS (KBaJApaT CYMMBI, KBapaT Pa3HOCTH, Pa3HOCTh
KBaJpaTOB) Il YIIPOILIEHUS BRIYMCIICHUHN 3HAYE€HUN BBIPAKECHU;

® BBITIOJIHATH HECTIOKHBIE TTPeoOpa3oBaHusl IPOOHO-TMHEHHBIX BRIPAKEHHUHN U BBIPAKEHUHN C KBaIpaTHBIMHU
KOPHSIMH.

B noBceHeBHOM KU3HN U NIPH U3YYEHHUH APYTUX NPeIMETOB:

® TOHWMAaTh CMBICJI 3aIMCH YUCJIa B CTAaHIAPTHOM BUJIE;

e OTNIepPUPOBATHh HA HA30BOM ypOBHE MOHATHEM «CTaHIAAPTHAS 3allUCh YHUCTIAY.

YpaBHeHHs U HEPABEHCTBA

e OnepupoBath Ha 0230BOM yPOBHE MOHSATHUSIMH: PABEHCTBO, YUCIIOBOE PAaBEHCTBO, YpaBHEHHUE, KOPECHb
ypaBHEHUS, PEILIEHUE YPaBHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILIEHNE HEPABEHCTBA;

® [IPOBEPATH CIIPABEIJIMBOCTH YHCIIOBBIX PABEHCTB U HEPABEHCTB;

® pCIIaThb JINHEHBIC HCPABCHCTBA N HECJIOKHBIC HEPABCHCTBA, CBOAAIIHECS K JII/IHGI)IIHLIM;



® pelIaTh CUCTEMBI HECIIOXKHBIX JIMHEHHBIX YPABHEHUM, HEPABEHCTB;

® [IPOBEPSITH, ABJISIETCS JIM IaHHOE YHCIIO PEIIEHUEM ypaBHEHUsI (HEPaBEHCTBA);

e pemaTh KBaJIpaTHbIE ypaBHEHUs 10 (hopMyJie KOpHEH KBapaTHOTO YPaBHEHUS;

e 1300pakaTh PEIICHUs HEPABEHCTB U UX CUCTEM Ha YUCIIOBON MPSAMOH.

B noBcenHeBHOM KM3HHM M NIPH M3YYCHHHU APYTHUX NPEIMETOB:

® COCTaBJIATH U PEIIATh JIMHEHHbBIE YpaBHEHHS TP PEILICHUHN 3371a4, BOSHUKAIOUINX B IPYTUX YUEOHBIX
IIpeIMeTax.

DOyHKIUN

e Haxoautk 3HaueHue GyHKIUH 110 3aJaHHOMY 3HAYEHUIO apIyMEHTa;

® HaXOAWTh 3HAYCHUE aPTYMEHTA I10 33/IaHHOMY 3HAYCHUIO (DYHKIIMH B HECTIOXKHBIX CUTYAIHX;

® OIIPENENATH MOJI0XKEHUE TOUKH 110 €€ KOOpAUHATAM, KOOPJUHATBI TOYKH 10 €€ MOJI0KEHUIO Ha
KOOPJAMHATHOM IIOCKOCTH;

e 110 rpa)uKy HaXOAUTh OOJIACTH ONPEACICHHS, MHOXKECTBO 3HAYCHUN, HYJIN (YHKIINHU, IPOMEKYTKH
3HAaKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHMsl U yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbILIEE 3HAUCHUS
byHKIUY;

® CTPOUTH IpauK JIUHEHHON (PYHKLNY;

® [IPOBEPSITH, SBJISIETCS JIN NaHHBIN rpaduk rpadukom 3a1aHHON QyHKIUN (JTMHEHHOHN, KBaIpaTUIHOM,
00paTHO# MPONMOPIIMOHATIBLHOCTH ),

® onpeAeATh NPUOIMKEHHBIE 3HAUSHUSI KOOPIMHAT TOUYKH IepecedeHus rpapuKoB QyHKIIHIA;

® OTIepUpPOBaTh HAa 0A30BOM YPOBHE HOHSATHSAMH: MTOCIIEI0BATEIBHOCTb, apu(hMETHUECKAs POTPECCHS,
reOMETPHUYECKAsk IPOrpeccust;

e peraTh 3a/1a4y Ha IPOrPECCUHU, B KOTOPBIX OTBET MOKET OBITh MOIY4€H HENOCPEICTBEHHBIM M0ACYETOM
6e3 nmpuMeHeHust GopMy.

B noBceHeBHOM KM3HM M NIPM M3YYEHHHU APYTUX NPeIMETOB:

® 1CII0JIb30BaTh I'paMKU peasibHbIX MIPOLECCOB M 3aBUCUMOCTEH JUIsl ONpe/IeeHUs] UX CBOUCTB
(HanOosplIMEe U HAUMEHBIINE 3HAYEHUS, IPOMEKYTKH BO3PACTAHUS U YOBbIBaHHUSA, 0071aCTH MOJIOXKUTEIbHBIX
U OTPUILATENbHBIX 3HAYEHUH U T.I1.);

® 1CII0JIb30BaTh CBOMCTBA JIMHEWHON (PYHKIINU U ee rpaduK Npu peleHu  3a1a4 U3 Apyrux y4eOHbIX
IIPEIMETOB.

CTaTHCTHKA M TeOpHs BEPOSITHOCTEH

e IMeTh npescTaBlieHNe O CTATUCTUYECKUX XapaKTePUCTHKAX, BEPOSITHOCTU CITy4aifHOro COOBITHS,
KOMOMHATOPHBIX 3a/1a4yax;

e pemaTh NpocTeiine KOMOMHATOPHBIE 3a/1a4l METO/I0M MPSIMOTO M OpraHU30BaHHOTO Mepedopa;

® [IPEJICTABIIATH JaHHBIE B BUJIE TaOJIUL, TUarpaMM, rpadukos;

® YUTaTh UHPOPMAIIHIO, IPEACTABIECHHYIO B BHI€ TaOJIUIIbI, JUarpaMmbl, rpapuka;

® ONpeAEATh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

® OLIEHUBATh BEPOSATHOCTH COOBITHS B MPOCTEUIINX CITydasiX;

® METh NPEJICTaBIEHUE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHHUSX.

B noBceaHeBHO KM3HM M NIPM M3YUYEHHHU APYTUX NPeIMETOB:

® OLIEHUBATh KOJIMYECTBO BO3ZMOXKHBIX BAPHAHTOB METOJIOM Iepedopa;

® METh NPEJICTABICHUE O POJIU MPAKTHUECKH IOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA;

® CpPaBHUBATh OCHOBHBIE CTATUCTHUECKHE XapAaKTEPUCTUKH, ITOJIyUEHHBIE B ITpOLIecce

pelIeHns MPUKIAIHON 3a/1a4M, U3YUEHHs] pEAILHOTO SIBJICHMUS,

® OIICHUBAThH BEPOSITHOCTh PEATbHBIX COOBITHI U SIBIIEHUI B HECIIOKHBIX CUTYAIUSX.



TexcroBbIe 3a7a4H

e Pemath HECNIOKHBIE CIOXKETHBIE 33/1a4H Pa3HBIX THUIIOB Ha Bce apu(pMETHUECKUE EHCTBUS;

® CTPOUTH MOJIENb YCIOBUSA 3aJJauu (B BUJE TAOJIHIIbI, CXEMBbI, PUCYHKA UM YPAaBHEHMsI), B KOTOPOH JaHBbI
3HAUEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIIMYMH, C LEJIbIO [IOMCKA PELLIEHUS 3a]auu;

® OCYIIECTBIIATH CIIOCOO TOMCKA PEIICHUS 33/1a4H, B KOTOPOM PAacCyKIACHNUE CTPOUTCS OT YCIOBHS K
TpeOOBAHUIO WK OT TPEOOBaHUS K yCIOBHIO;

® COCTaBJIATH IUIAH PELICHUs 3aJ]auy;

® BBIJIEJIATH JTAllbl PELLIEHUS 3a7auu;

® HHTEPIIPETUPOBATh BHIYNCIUTENIBHBIE PE3Y/IbTAThl B 33/1a4€, UCCIIEA0BATh [10JIy4€HHOE PEIICHUE 3a/1auu;
® 3HATh pa3jIMuMe CKOPOCTEN 00bEKTa B CTOSTUEN BOJIE, IPOTUB TEUEHUS U 10 TEUEHUIO PEKU;

e pelaTh 3a/1a4y Ha HaX0XKJIEHHE YaCcTH YMCIIa M YKClia 110 €ro 4acTH;

e pemaTh 3a/1a41 Pa3HBIX THIOB (Ha paboTy, Ha MOKYIIKU, HA JBMKEHHE), CBSI3bIBAIOLINX TPU BETUUYHUHBI,
BBIJICJIATh 3T BEJIMYMHBI U OTHOILIEHUSI MEX]ly HUMH;

® HaXOAMTh IPOLIEHT OT YUCIIA, YUCIIO MO MPOLEHTY OT HEro, HaXOAUTh IPOLIEHTHOE CHUKEHUE WU
IIPOLIEHTHOE MOBBILICHUE BETUYHHBI;

® penIaTh HECIO0XKHbBIE JJIOTMUECKUE 33Ja4d METOJIOM PaCCY KICHU.

B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH APYTHX NPeAMETOB:

® BBIJIBUraTh I'MIIOTE3bl O BO3MOXHBIX IIPEJEIIbHBIX 3HAUYCHUAX UCKOMBIX B 33]1aue BEJIMUUH (J1eJ1aTh
HPUKUAKY ).

I'eomeTpuueckne purypsoi

¢ OrnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMHU T€OMETPUIECKHUX (PHUTYD;

® 13BJIEKAaTh MH(OPMAIIMIO O TEOMETPUYECKUX (UTypax, IPEACTaBICHHYIO Ha YepTeXax B SBHOM BH/IE;
® IPUMEHSATH JJIsl PELICHUS 33a4 T€OMETPUUYECKUE (PaKThl, €CIIM YCIOBUS UX IPUMEHEHHUS 33/IaHbl B IBHOI
hopme;

e peraTh 3a/1a4y Ha HaX0XKJIEHHE F€OMETPHUUECKUX BEIMYMH 110 00pa3laM WiK alropuTMam.

B noBcexHeBHO KM3HM M NIPU M3YUYEHHHU APYTUX NPeIMETOB:

® 1ICTI0JIb30BaTh CBOMCTBA T€OMETPUUECKUX (DUTYp /IS peLIeHHs TUTIOBBIX 3a/]1a4, BO3HUKAIOIIIUX B
CUTyalLUsIX IOBCEAHEBHON KU3HU, 3a/1a4 IPAKTUUECKOTO COACPKAHUS.

OTHoweHust

¢ OnepupoBath Ha 0a30BOM YPOBHE MOHATHSIMH: PaBEHCTBO (pUTyp, paBHbIE PUTYPbI, PABEHCTBO
TPEYTOJbHUKOB, APAJUIEIBHOCTD IPAMBIX, IEPIIEHUKYJIIPHOCTD MPSIMBIX, YIJIBI MEXAY IPSIMbBIMH,
NEPIEHIUKYIISIP, HAKJIOHHAS, IIPOCKIUS.

B noBcenHeBHOM KM3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® 1ICII0JIb30BaTh OTHOLLIEHUS ISl PELIEHMS] IPOCTEHIINX 3a1a4, BOZHUKAIOIUX B PEAIbHOM JKU3HH.
N3mepenus u BoIYMcIeHUS

¢ BEINONHATH U3MEpPEHUE IINH, PACCTOSHUM, BEJIMYHMH YIJIOB, C TOMOLIbIO HHCTPYMEHTOB AJI1 U3MEPEHUM
JUIUH U yTJIOB;

® IPUMEHSATH GOPMYJIIbI IEPUMETPA, IITOMAAN U 00BEMA, MIIOIAAN TOBEPXHOCTU OTAEIBHBIX
MHOT'OTPaHHHUKOB IPU BBIUMCIIEHUAX, KOTJja BCE JaHHBIE UMEIOTCS B YCIIOBHY;

e IpuMeHsTh Teopemy I[ludaropa, 6a30BbIe TPUTOHOMETPHUUECKUE COOTHOLICHHUS JJIsl BBIYMCICHUS AJTUH,
pacCTOSAHUH, TJIONIACH B TPOCTEHIINX CITydasX.

B noBceaHeBHO KM3HM M NIPH U3YYEHHHU APYTUX NPeIMeTOB:

® BLIYKCIIATH PACCTOSIHUS HA MECTHOCTHU B CTaHAAPTHBIX CUTYAIUsIX, TUIOIIAIN B MPOCTEUIIUX CIyYasX,
IPUMEHATH (POPMYJIBI B IPOCTEHIINX CUTYALUSAX B IOBCEAHEBHOM XKHU3HHU.
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I'eomeTpruyeckue nNoCcTpoeHus

¢ 300paxaTh TUIIOBBIE MIIOCKKUE (GUTYPBI U GUTYPBI B IPOCTPAHCTBE OT PYKH U C TIOMOUIBIO
MHCTPYMEHTOB.

B noBcegHeBHOI )KM3HM M IPU U3YYEHHH APYTHX NPEAMETOB:

® BBITNIOJIHSTH IPOCTENIINE IOCTPOCHUSI HA MECTHOCTH, HEOOXOIMMBIE B pEaJIbHON KU3HH.
I'eomeTpnueckne npeodpazoBaHus

e CTpouth GUrypy, CAMMETPUYHYIO JaHHOW (PUType OTHOCUTEIBHO OCH U TOUKH.

B noBcegHeBHOI )KM3HM M NPU U3YYeHHH APYTHX NpPeAMEeTOB:

® pacro3HaBaTh JBH)KEHUE OOBEKTOB B OKPY’KAIOIIEM MUPE;

® pacro3HaBaTb CUMMETPHUHBIE GUTYPhI B OKPY’KAIOIIEM MHpE.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH
¢ OnepupoBath Ha 0a30BOM YPOBHE MOHITHIMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpa Ha
YHCJI0, KOOPAMHATHI Ha MJIOCKOCTH;
® OMNpeaeIITh NPUOTUKEHHO KOOPAUHATHI TOUKH 10 €€ N300paKEHHUIO HAa KOOPAMHATHOMN TUIOCKOCTH.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYIUX NPeIMETOB:
® JICII0JIb30BaTh BEKTOPHI ISl PELLICHUS MPOCTEHIINX 3a/1a4 Ha ONPEAEIICHHE CKOPOCTH OTHOCUTEIBLHOTO
JIBUKEHUS.
HcTopust MaTeMaTuKu
e OnuchIBaTh OT/IEIbHBIE BBIIAIOIINECS PE3YJIbTaThl, IOJIYUYEHHBIE B XO/I€ Pa3BUTHS MATEMATHKU KAK HAYKU;
® 3HATH MPUMEPHI MATEMATHUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3M C OTEYECTBEHHON U BCEMUPHOM
HCTOPHEN;
® [IOHUMAaTh POJIb MAaTEMATUKU B pa3BuTUU Poccum.
MeToabl MATEMATHKH
e Be1OMpaTh MOAXOIAIINN N3YYEHHBIM METOJI 1JIs1 PEIICHUH U3yYeHHBIX TUIIOB MAaTEMaTHYECKUX 33714,
e [[pyBOANTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B OKpY X aroLEl JeHCTBUTEIbHOCTH 1
MPOU3BEICHUSIX UCKYCCTBA.
BrInyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUTHCS B 7-9 Ki1accax 1JiA odecrniedeHrsi BO3MOKHOCTH
YCHELIHOr0 MPOA0JIKeHUs 00pa3oBaHus HA 02a30BOM M YIJIY0JIéHHOM YPOBHSIX
DJIeMEeHTBI TEOPHUH MHOKECTB U MATEeMATHYECKOI JIOTUKH
e OnepupoBaTh MOHATUSIMHU: ONPEICICHHE, TEOpEMa, aKCHOMa, MHOYKECTBO, XapaKTEPUCTUKU MHO>KECTBA,
AJIEMEHT MHOKECTBA, yCTOE, KOHEYHOE 1 OECKOHEUHOE MHOYKECTBO, MOJMHOKECTBO, TPUHA/ITICKHOCTD,
BKJIFOYEHUE, PABEHCTBO MHOYKECTB;
e 1300pakaTh MHOKECTBA M OTHOILLIEHNE MHOXKECTB C IOMOIIbIO KPYroB Diliiepa;
® OMpeeNsITh MPUHAAIEIKHOCTh dJIEMEHTa MHOXKECTBY, 00bEIMHEHUIO U TIEPECCUCHUI0 MHOKECTB;
® 33/1aBaTh MHOKECTBO C MIOMOILBIO NIEPEUNCIEHUSI 3JIEMEHTOB, CIIOBECHOT'O OIIMCAHMS;
® OIIEpUPOBATh MOHATUSMU: BbICKa3bIBAHNE, UCTUHHOCTH U JIOXKHOCTh BBICKa3bIBaHUS, OTPUIIAHUE
BBICKA3bIBAaHUH, ONIEPALY HAJ BHICKA3bIBAHUSMU: U, HITH, HE, YCIIOBHBIC BHICKA3bIBAHUS (MMILIHKAIUN);
CTPOUTDH BBICKA3bIBAHUS, OTPUIIAHUS BBICKA3bIBAHUH.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:
® CTPOUTH LIEMOYKH YMO3AKIIOUEHUI HAa OCHOBE MCIIOJIb30BaHMSI IPABUIT JIOTUKH;
® 1ICTIOJIH30BaTh MHOXKECTBA, OTEPAIIMN C MHOXKECTBAMU, UX TpadUuecKoe MpeaCcTaBICHHUE ISl OMTUCAHUS
peabHBIX MPOIIECCOB U SBJICHH.
Yucaa
e OnepupoBaTh MOHATHUSIMH: MHOKECTBO HATyPAJIBbHBIX YHCEI, MHOKECTBO IEJIBIX YHCEI, MHOKECTBO
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pallnOHAJIBHBIX YHUCCJI, UPpPALIUOHAJIBHOC YU CJIO, KBaI[paTHBIﬁ KOpPCHb, MHOXKCCTBO I[eflCTBHTeJIBHBIX YHuCCII,

reoOMCTpHUYICCKAad UHTCPIIPCTALIUA HATYPAJIbHBIX, HCJIbIX, pallUOHAJIbHBIX, I[CﬁCTBHTGJIBHBIX YHUCCII,

® [IOHUMATD U OOBICHSATEH CMBICII H03I/IL[I/IOHHOI7I 3allMCHU HATYPaJIbHOI'O YUCJid; @ BLIIIOJHATH BBIYUCIICHUSA, B

TOM YHCJIEC C UCITOJIb30BAaHUEM NMPUEMOB PAIlMOHAIBHBIX BBIUHUCICHUH;

® BBITIOJHATH OKPYTJICHNUE PAIIMOHAIBHBIX YHCET C 3aJJaHHON TOYHOCTHIO;

® CpPaBHUBATH pallMOHAIBbHBIC U UPPALMOHATIBHBIC YNCIIA;

® IPEJICTABIIATh PAIlMOHAIBHOE YUCIIO B BUJIE JIECATUYHOMN IpoOH

® YIIOPSAI0YMBATH YHCIIA, 3aITMCAHHBIC B BUIC OOBIKHOBEHHOW U ACCATUYHOU JpooH;
e Haxoauth HOJI 1 HOK uucen u ucnonb30BaTh X IPHU PEIICHUH 3aa4.

B noBcenHeBHOI KU3HU U IPH U3YYEHHUU JAPYTUX NPeIMETOB:

® IPUMEHSTH MPaBUJIA TPUOIMKEHHBIX BEIUMCICHUH MPH PEIICHUN MPAKTUYECKUX 3a/1a4 U PEIICHUH 3a/1a4

IPYTUX Y4EOHBIX MTPEIMETOB;

® BBINIOJIHATH CPABHEHHE PE3yJIbTATOB BHIYMCICHUN MPU PEILICHUH MPAKTUYECKUX 3a/1a4, B TOM YHUCIIE
MPUOTMKEHHBIX BBIYMCIICHHIA,

® COCTABJIATh U OCHUBATHb YHMCJIOBBIC BBHIPAKCHUS ITPU PCHICHUHN MTPAKTUYCCKHUX 3aJiad U 3a1a4 U3 APYIrux
y4eOHBIX MPEAMETOB;

® 3aIlIMCBhIBATH U OKPYIJIATH YHMCJIOBBIC 3HAYCHHA PCAJIbHBIX BECJIWMYHH C UCITIOJIb30BAHHUEM PA3HBIX CUCTEM
H3MEpPEHUS.

ToxknecTBeHHbIE IPeOOPA30BAHUSA

¢ OnepupoBaTh NOHITUSIMHU CTENICHHU C HATYPAJIbHBIM MOKa3aTelleM, CTEIIEHH C IIeNbIM OTPULIATEIbHBIM
MoKa3aresem;

® BLIINTOJIHATH HpCO6p330BaHI/I$I ICJIbIX BI)Ipa)KeHI/If/'II ﬂeﬁCTBHﬂ C OAHOYJICHaAMU (CJIO)KCHI/IC, BbIYUTAHUC,
YMHOXEHHE), ACUCTBUS ¢ MHOTOUJICHAMH (CJIOKEHHE, BEHIUUTAHUE, YMHOKEHHUE);

® BBINIOJIHATD Pa3JI0KEHHE MHOTOUWJICHOB HA MHOKUTEIH OJHUM U3 CIIOCOOOB: BHIHECEHHE 32 CKOOKY,
IpyNIUPOBKA, UCIOIb30BaHUE (POPMYJI COKPAILLIEHHOI'O YMHOXEHMSI; ® BBIIEISTH KBAAPAaT CYMMBI U
Pa3HOCTH OJHOYJICHOB;

® pacKJIa/IbIBaTh HA MHOXKHUTENU KBAaPATHBIN TPEXUIICH; ® BBHITIONHATE MPeoOpa3oBaHuUs BHIPAKECHUI,
COZIEPIKAIINX CTETICHH C IENTBIMU

OTpULATCIIbHBIMU MMOKA3aTCIIAMH, IICPEXOAUTH OT 3allMCH B BUJC CTCTICHU C LICJIBIM OTPUIATCIIbHBIM
MOKa3aTeseM K 3aliCH B BUJIE ApOOU;

® BBITIOJIHATH MTPe0Opa3oBaHus APOOHO-PALMOHATEHBIX BBIPAKEHH: COKpallieHue Apooei, mpruBeaeHue
anredpandeckux Ipobeil K o0IeMy 3HaMEHATENO, CIIOKEHUE, YMHOKEHHUE, JACJICHUE anreOpandecKux
npo0ei, BO3BeIeHHE anreOpandecKoi ApoOou B HATYpaJbHYIO U IENYI0 OTPUIIATEIbHYIO CTETICHb;

® BBINIOJIHATH IPE0OPa30BaHus BBIPAXKEHUM, COIepKAIUX KBaApaTHbIE KOPHU;

® BBIJIENATH KBAAPAT CYMMBI UM Pa3HOCTH JIBYWJIE€HA B BBIPAXKEHUSX, COACPKAIIUX KBaPATHBIE KOPHHU;
® BBITIOJTHSTH IPe00pa30BaHus BRIPAKEHHUN, COACPIKAIINX MOIYIb.

B noBceHeBHO KM3HM U NIPH U3YYEHHHU APYTUX NMPEIMETOB:

® BBINIOJIHATH MTPE0Opa30BaHus U ACUCTBUS C YHCIaMHU, 3alICAHHBIMU B CTAaHJAPTHOM BHJIE;

® BBINIOJIHATH IPE0Opa30BaHusl anredpandeckiux BhIpKEHUH MPU pelICHUH 3a/1a4 IPYTUX y4eOHBIX
MPEMETOB.

YpaBHeHHs U HEPABEHCTBA

¢ OniepupoBaTh MOHITUSIMU: YPaBHEHUE, HEPABEHCTBO, KOPEHb YPaBHEHMsI, pEIlIEHNE HEPABEHCTBRA,
paBHOCUJIbHBIE YpaBHEHHUS, 00J1acTh ONPEEIICHNs] ypaBHEHNUs (HEpaBEHCTBA, CUCTEMbl YPAaBHEHUH MU
HEPABEHCTB);
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¢ pCIIATh JINHEHHEIE YpPaBHCHUA U YPABHCHU A, CBOAUMBIC K JIMHEHHBIM C IIOMOIIBIO TOXKIACCTBEHHBIX
npeoOpa3oBaHMiA;

e pemaTh KBaIpaTHBIC YPaBHEHUS U YPaBHEHUS, CBOJIMMBIC K KBaJPAaTHBIM C MTOMOIIBIO TOXKIECTBEHHBIX
peoOpa3oOBaHMIA;

e pemaTh JpOOHO-TMHEWHBIC YPAaBHEHNUS;

e peraTh NpOCTEiinye UppalMoHaTbHbIE YPaBHEHHs BIIA 4/ f(X) =a, /f(x) = Je(x):

e peliaTh ypaBHEHUs Bujia X" = a;

® pemaTh YpaBHEHHS CIIOCOOOM pa3ioKeHUsI HA MHOKUTEIH U 3aMEHBI IEPEMEHHOI;

® 1CII0JIb30BAaTh METO/ MHTEPBAJIOB JUIsl PEILICHHSI LIENbIX U IPOOHO-PAIMOHAIbHBIX HEPABEHCTB;

e pelaTh JUHEWHbIE YpaBHEHUS U HEPABEHCTBA C TapaMeTpaMy;

® penIaTh HECI0KHbIE KBAIPATHBIE YPABHEHUSI C TAPAMETPOM;

® pelaTh HECJI0XKHbIE CUCTEMBI JIMHEHHBIX YPaBHEHUI ¢ IapaMeTpamu;

® pelIaTh HECI0KHbIE YPABHEHUS B LEJIBIX YUCIIAX.

B noBcegHeBHOI KM3HM M NIPU U3YYEHHH APYTHX NPEAMETOB:

® COCTaBJIATh U PEIIATh JIMHEHHbIE U KBAJpaTHbIC YPABHEHUS, YPAaBHEHMsI, K HUM CBOJSLINECS, CUCTEMbI
JUHEHHBIX YPaBHEHU, HEPABEHCTB IIPU PEIIECHUH 33]a4 JPYTUX YUYEOHbIX IIPEIMETOB;

® BBINIOJIHATD OLIEHKY ITPaB/I0I0100Usl PE3YJIbTATOB, [IOJIy4a€MbIX [P PEIICHUH JTUHEUHBIX U KBaPATHBIX
YPaBHEHMI U CUCTEM JIMHEHHBIX YPaBHEHUI U HEPABEHCTB IIPU PELICHUH 33/1a4 IPYTUX YUeOHbIX
IPEIMETOB;

® BHIOMPATh COOTBETCTBYIOIINE YPAaBHEHUSI, HEPABEHCTBA WJIM UX CUCTEMBI JUIsl COCTABIICHUS
MaTeMaTHYeCKOM MOJIeNN 3aJJaHHOM peasbHON CUTYalluu WU MIPUKJIAAHON 3a/1auu;

® yMETb HHTEPIPETHUPOBATH MOTYUECHHBINH IPU PEIICHUN YPAaBHEHUS, HEPABEHCTBA WIIM CUCTEMBI PE3yJIbTaT B
KOHTEKCTE 3aJIaHHOM pEAJIbHOM CUTYyalluy WJIY MPUKIAJIHON 3a1a4u.

DOYyHKIUH

¢ OnepupoBaTh MOHATHAMU: (YHKIMOHATIBHAS 3aBUCUMOCTbD, (PyHKIHS, rpaduK GYHKINHU, CTIOCOOBI
3ajjaHus (PYHKIMH, apryMEHT U 3HaueHHe (QYHKIHHU, 00J1aCTh ONpeieeHUs] 1 MHOKECTBO 3HAUEHUM
¢byHKUMH, HyJIU GYHKINHU, TPOMEXYTKH 3HAKOMIOCTOSHCTBA, MOHOTOHHOCTh (DYHKLIUH,
YETHOCTH/HEYETHOCTD (DYHKIINH;

® CTPOUTH IpaUKK JTUHEHHON, KBagpaTUYHON (QyHKIUI, 00paTHON MPOMOPLUOHATILHOCTH, (YHKIIUN BUA.
y=a+—-y=vxy=3¥xy=N

® Ha IpuMepe KBaJApaTUYHON (YHKINHU, HCIIOIB30BATh peoOpa3oBanus rpaduka pyHkuuu y = f(x) ans
nocrpoenns rpaduxos yukmuit Y af (Kx+b)+c;

® COCTaBJISITh YPAaBHEHHUS MIPSIMOM 110 3a/IaHHBIM YCJIOBUSAM: ITPOXOJIALICH uepe3 IB€ TOUKH € 3aJaHHBIMU
KOOp/AMHATaMH, MPOXOJAILEH uepe3 JaHHYI0 TOUKY M NapasuieNbHON JaHHOM MpsIMON;

® 1ccleIoBaTh (PYHKIMIO N0 e€ rpaduky;

® HAXOJIUTh MHOKECTBO 3HAUEHUH, HYJIH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH KBaIpaTHUHOMN
byHKIUY;

® OTIepUPOBATh MMOHATUSAMHU: ITOCIIEA0BATENLHOCTD, apu(MeTHUecKas Mporpeccus, reoMeTpuyeckas
MIPOrpeccusi;

e pemiaTh 3a/1a4i Ha apUPMETUUECKYIO0 U T€OMETPUUECKYIO TPOTPECCHUIO.

B noBcegHeBHOI )KM3HM M NIPU U3YYEeHHUH APYTHX NPeAMETOB:

® WJUTIOCTPUPOBATH C MMOMOILBIO TpadiKa peabHYI0 3aBUCUMOCTh HITH MPOLIECC M0 UX XapaKTEePUCTHKAM;
® 1CII0JIb30BaTh CBOMCTBA M rpaUK KBalpaTUUHOW (PYHKIIMK MPU PEIIeHUH 3aa4d U3 JPYyrux yuyeOHbIX
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MPEAMETOB.
TekcToBBIE 327291

o PGI_HaTL HpOCTLIC M CJIOKHBIC 3a1a4n pa3HBIX THUIIOB, a TAKXKC 3aa4u HOBBIIHGHHOﬁ TPYI[HOCTI/I;

® JICII0JIb30BaTh Pa3HbIC KPATKHE 3aIMMCH KAaK MOJIEIM TEKCTOB CJIIOXKHBIX 3a]1a4 JIJIs TIOCTPOCHUSI ITIOMCKOBOM
CXEMbI U peH_IeHI/ISI 3aja4,

® pa3IMyYaTh MOJIEJb TEKCTa U MOJIEb PEIICHUs 3aa4l, KOHCTPYUPOBATH K OJTHON MOJIETH PEIICHUS
HECJIO’)KHOM 3aJ1aul pa3HbIe MOJIEIHM TEKCTa 3aa4H;

® 3HATh U MPUMEHITH 00a crtocoda MoucKka pemeHus 3aaa4d (0T TpeOOBaHMS K YCIOBHIO M OT YCIOBHS K
TpeOOBaHUIO);

® MOJICTTUPOBATh PACCYKACHUS TIPH IMOMCKE PEIICHUS 3a/1a4 C TTOMOIIBI0 rpad-CXeMBbI;

® BBIJIC/ISITH 3TAIIbI pemeHmI 3aa4u 1 co;[epn(aHI/Ie KaXXJa0ro araria,

o YMCTL BBI6I/IpaTB OHTI/IMaJIBHBIﬁ MCETO/L peH_IeHI/ISI 3a4a4Y1 U OCO3HABAThb BLI60p METOAa, paCCManI/IBaTB
pa3IMYHbIC METO/IbI, HAXOIUTh Pa3HbIC PEIICHHS 3a]]a4H, €CJIU BO3MOXHO;

® AaHAIM3UPOBATH 3aTPYAHEHU IIPU PELICHUN 3a1a4,

® BBIIIOJIHATH pa3JII/I‘~IHI>IC HpCO6p330BaHI/I$I Hpe[[JIO)KeHHOI;'I 3aJa4u, KOHCTp}WIpOBaTI) HOBBIC 3a/1a4Yi U3
JAHHOM, B TOM YHUCJIE OOpaTHBIC;

® UHTEPIPETUPOBATH BEIYUCIUTEIBHBIE PE3YyJIbTAThI B 33/1a4€, UCCIE0BAThH MOJIYYEHHOE PEIlICHUE 3a1a4H;
° aHaJII/ISI/IpOBaTI) BCCBO3MOXXHBIC CI/ITyaIII/II/I B3aMHOT'O paCHOHO)KCHI/Iﬂ ABYX 06"I>GKTOB U NIBMCHCHHUC UX
XapaKTEPHUCTHK TP COBMECTHOM JIBHIKCHHH (CKOPOCTh, BPEMsI, pACCTOSHUE) TIPH PEIICHUH 3a/1a4 Ha
ABUXXCHHC ABYX O6T)CKTOB KaK B OJHOM, TaK U B HpOTI/IBOHOJIO)KHI)IX HaHpaBJIeHI/IFIX;

® JICCJICO0BATh BCCBO3MOKHBIC CI/ITyaHI/H/I HpI/I pGIHGHI/II/I 3a1a4 Ha IBUXKCHUC 110 peKe, paCCManI/IBaTI)
pa3HbIC CUCTEMBI OTCUETA;

e pelaTh pa3HOOOpa3HbIC 33/1aYU «HA YACTH,

° pGIIIaTI) nu O6OCHOBI)IBaTI) CBOC pCHIeHI/Ie 3a1a4 (BI:II[GJI?ITI) MaTCMaTI/IquKYIO OCHOBy) Ha HAXOXICHUC
YaCcTH YMCJIa ¥ YHCIIA TIO €T0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPOOH;

® 0CO3HABAaTh M OOBSICHITh UICHTUYHOCTD 33/1a4 Pa3HbIX THIOB, CBA3BIBAIOIINX TPH BEIMYUHBI (Ha paboTy,
Ha HOKYHKI/I, Ha I[BI/I)KGHI/Ie). BBIACISATH OTU BCJIIMYUHBI 1 OTHOILICHU S MC)KI[y HHUMU, HpI/IMCHﬂTI) nux HpI/I
pEeIIeHnH 3a]1a4, KOHCTPYHUPOBaTh COOCTBEHHBIE 33/]a4 YKa3aHHBIX TUIIOB;

® BJIaICTh OCHOBHBIMU METOdJaMHNU pemeHI/m 3aJ1a4d Ha CMECHU, CIIJIaBBhblI, KOHHCHTpaIII/II/I;

e pemrath 3a/1a4¥ Ha MPOLIEHTHI, B TOM YHCIIE, CIIOKHBIE MPOLIEHTHI ¢ 000CHOBAHUEM, HCTIOJIb3YS pa3HbIE
CITOCOOFI;

° pGHIaTB JIOTUYCCKHUC 3aa9Un paSHI)IMI/I CHOCO6aMI/I, B TOM 4HCIJIE, C JABYMsI 6J'IOK3MI/I uc TpeMSI 6J'IOKaMI/I
JAHHBIX C TTOMOIILIO TaOJIHII;

e pemrath 3a/1a4M M0 KOMOWHATOPUKE U TEOPUH BEPOSITHOCTEH Ha OCHOBE MCIOIB30BAHUS N3YYEHHBIX
METOJIOB M 00OCHOBBIBATH PEIIICHUE;

® pelaTh HECIOKHBIE 33]]Ja4M 10 MATEMATUYECKOU CTaTUCTHUKE;

® OBJIa/IETh OCHOBHBIMH METO/IAMHU PEIICHUS CIOKETHBIX 3a/1a4: apu(MeTHIECKHil, aaredpanyecKui,
nepe0op BapHaHTOB, T€OMETPUUYECKUH, TpaQUUeCKHii, TPUMEHSATh UX B HOBBIX 110 CPABHEHHMIO C
W3YYCHHBIMU CUTYAIUSX.

B noBceHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX NPeIMETOB:

® BBIJICNIATH [P PEIICHUHU 33]1a4 XapaKTePUCTUKU pacCMaTpUBaeMOl B 3a7ja4e CUTYallUU, OTJIUYHBIE OT
peasibHBIX (T€, OT KOTOPBIX a0CTParupoBaliuCh), KOHCTPYHPOBATh HOBBIE CUTYallUU C YYETOM ITHX
XapaKTepI/ICTI/IK, B 4aCTHOCTH, HpI/I peI_HeHI/II/I 3a1a4 Ha KOHHCHTpaIII/II/I, y‘-II/ITI)IBaTB IIJIOTHOCTH BEIIIECTBA,

® pCIIAaTh U KOHCTPYUPOBATH 3a4a4l HA OCHOBE paCCMOTPCHHA PCaTIbHBIX CI/ITyaHHI)’I, B KOTOPEIX HE

14



TpeOyeTcsl TOUHBIA BEIYUCIUTENbHBIN pe3yJIbTaT;

e peraTh 3a/1a4M Ha JBMIKCHUE 110 PEKe, paCCMaTPUBasi Pa3HbIe CUCTEMbI OTCUETA.

CrarucTuka u Teopusi BepOsITHOCTE

e OrnepupoBaTh MOHATUSMU: CTOJI0YATHIE U KPYTOBBIE IUAarpaMMbl, TAOJIHUIIbI JaHHBIX, CPEHEE
apupMeTHIecKoe, MeIana, HanOoJbIlIee U HANMEHBIIIee 3HAaUeHUS BBIOOPKH, pa3Max BBIOOPKH, JUCTIEPCHUs
U CTaHJIapTHOE OTKJIOHEHHUE, CllydyaliHas U3MEHYMBOCTD;

e 13BJIEKaTh MH(OpPMAIHIO, IPEICTABICHHYIO B TA0JIMLAX, HA JUarpaMmax, rpadukax;

® COCTaBJIATH TAOJIHIIBI, CTPOUTH JHArpaMMbl U rpadUKU Ha OCHOBE JIaHHBIX;

® OTIIepUPOBATh MOHATUAME: (PAKTOpHUANT YHCIIA, IEPECTAHOBKU U COUYETaHHs, TPEyroabHUK [lackars;

® [IPUMEHSATH PABUJIO IPOU3BEICHUS IPU PELICHNN KOMOMHATOPHBIX 3a/1a4;

® OTIEpUPOBATh MOHATUSAMHE: CIYYalHBIN OIIBIT, CITy4aitHBIN BEIOOD, UCTIBITAHUE, HIIEMEHTAPHOE CIIy4aiHOe
co0bITHE (MCXO0[1), KJIACCHUYECKOE ONPEeNICHHE BEPOATHOCTH CIIy4aiHOro COOBITHS, ONlepaliuy Hajl
ClTy4ailHBIMHU COOBITUAMU;

® [IPEJICTABIIATH HH(POPMAIUIO C TOMOIIBIO KPYroB Diiepa;

® pemIaTh 3a/1a4y Ha BBIYUCIICHUE BEPOSITHOCTH C [TO/ICYETOM KOJIMUYECTBA BAPUAHTOB C IIOMOIIBIO
KOMOWHATOPHKHU.

B noBceaHeBHOIi )KM3HM M PU U3YYEeHHUH APYTHX NMPeAMeTOB:

® 13BJIEKATh, UHTEPIPETUPOBATH U MPEOOPa30BLIBATH HHPOPMALIMIO, PEICTABICHHYIO B TAa0IHIIaX, HA
auarpammax, rpadukax, OTpakarollyto CBOMCTBA U XapaKTEPUCTHKHU pealbHbIX

IIPOLIECCOB U SIBJICHUH;

® ONpEACIATh CTATUCTUYECKUE XapaKTEPUCTUKU BBIOOPOK IO TabIMIaM, 1uarpaMmam, rpadukam,
BBITIOJIHATh CPAaBHEHUE B 3aBUCUMOCTH OT LIE€JIM PEIICHUs 3a/1a4H;

® OIICHUBATH BEPOSITHOCTh PEATBHBIX COOBITHIA U SIBIICHUA.

I'eomerpuuyeckue purypbi

e OnepupoBaTh MOHATUIMHU T€OMETPUUYECKUX DUTYD;

® 13BJIEKATh, HHTEPIPETUPOBATH U MPEOOPa30BHIBATE HHPOPMALIUIO O TEOMETPHUECKUX (HUTYPaX,
IIPEJICTABICHHYIO Ha YepTexKax;

® NIPUMEHSATh TeOMeTpUYecKHe (aKThl JJIs pEIIeHuUs 3a/1a4, B TOM YHCIIe, MPEANOJIAaralolX HECKOIbKO
I1arOB PEUICHHUS;

¢ (hopMysIpoOBaTh B MPOCTEHUIINX CIy4yasX CBOWCTBA U MPU3HAKU (PUTYD; ® JOKA3bIBATh F€OMETPUUECKUE
YTBEPKICHHUS;

® BJIaJIETh CTAaHJAPTHOM KilaccuuKanuen miockux Guryp (TpeyroabHUKOB U YETHIPEXYTOJIbHUKOB).

B noBcegHeBHOI )KM3HM M NIPU U3YYeHHH APYTHX MPeEAMETOB:

® 1ICIIOJIb30BaTh CBOMCTBA F€OMETPUYECKUX (QUTYp [l peIieHHs 3a/1a4 MPAaKTUYECKOTro XapakTepa 1 3afay
U3 CMEKHBIX JTUCIIUILIIHH.

OTHoweHust

¢ OrnepupoBaTh MOHATHIMHU: PABEHCTBO QUTYD, paBHBIC (GUTYPHI, PABEHCTBO TPEYTOJIHHUKOB,
NapajieIbHOCTh NPSMBIX, EPIEHAUKYISIPHOCTD MPSIMBIX, YTJIBI MEX/y MPSIMBIMH, IEPIEHIUKYIIAP,
HaAKJIOHHAsI, IPOeKIHsl, nogodue puryp, mnogo0HbIe PUTYpHI, TOAOOHBIE TPEYTOJILHUKY;

e NIPUMEHSATH TeopeMy Dajneca u TeopeMy 0 MPONOPIIMOHAIBHBIX OTPE3Kax MPH PEIIeHUH 3a1a4;

® XapaKTepU30BaTh B3aMMHOE PACIIOJIOKEHNE IPSIMON U OKPY>KHOCTH, IBYX OKPYKHOCTEH.

B noBcegHeBHOI )KM3HM M IPU U3YYeHHH APYTHX NPeAMETOB:

® 1CTI0JIb30BaTh OTHOLIEHUS JIJIsl pEeLIeHMs 3a/1a4, BOSHUKAIOIINX B PeaIbHON KHU3HU.

N3mepennsi 1 BHIYUCIEHUS

15



¢ OnepupoBaTh MPEICTABICHUSIMH O IJIMHE, IIOMAI1, 00hEME KaK BenmnunHaMu. [I[puMeHsITh Teopemy
[Tudaropa, popmyssel miomaan, 00bEMa Ipy PEIICHUH MHOTOIIATOBBIX 3a7a4, B KOTOPBIX HE BCE TaHHBIC
MIPEACTABIICHBI SIBHO, a TPEOYIOT BBIYUCIICHHH, ONIEPUPOBATh 00JIee MUPOKUM KOJTUIECTBOM (OPMYJI IJTUHEI,
IJI01a 11, 00BEMA, BEIYUCIIATH XapaKTePUCTUKH KOMOMHAIINKN GUTYp (OKPYKHOCTEH U MHOTOYT'OJIbHUKOB)
BBIYUCIISITh PACCTOSTHUS MKy (PUTYpaMH, TPUMEHSATh TPUTOHOMETPUYECKUE (DOPMYJIBI JIJIs1 BEIYUCICHUN B
00J1e€ CIOXKHBIX CITydasx, MPOBOIUThH BRIYUCIICHUS HA OCHOBE PABHOBEIIMKOCTH U PAaBHOCOCTABICHHOCTH;

® POBOJIUTH MPOCTHIC BRIYUCIICHUS HA OOBEMHBIX TEaX;

e hopMyIUPOBATH 3aJa4H HA BBIYUCIICHUE JITMH, TUTOMIAACH 1 00BEMOB U peliaTh UX.

B noBceaHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMeTOB:

® [IPOBOJAUTH BBIYMCIICHHS] HA MECTHOCTH;

® IPUMEHSATH (DOPMYJIBI PY BEIYMCICHUSIX B CMEKHBIX YUCOHBIX IIPEIMETAX, B OKPYIKAIOIICH
JIEHCTBUTEIILHOCTH.

I'eomeTpuyeckune MocTpoeHus

e 300paxxaTs reoMeTpuyecKkre (PUrypsl o TEKCTOBOMY U CHMBOJIBHOMY OIHCAHHIO;

® cBOOO/IHO ONIEpUPOBATh YEPTEKHBIMA HHCTPYMEHTAMHU B HECJIOXKHBIX CITydasiX,

® BBIIIOJIHATH IOCTPOCHUS TPEYTOJIbHUKOB, IPUMEHATH OTAEIbHBIE METOIbI IOCTPOCHUI LIUPKYJIEM U
JIMHEWKOW U ITPOBOJUTH MIPOCTEUIINE HUCCIEAOBAaHUS YUCIIA PEILLICHUM;

¢ 1300pakaTh TUIOBbIE INIOCKUE PUTYPbl 1 0ObEMHBIE T€Ja C OMOIIBIO IPOCTENIINX KOMITBIOTEPHBIX
UHCTPYMEHTOB.

B noBcenHeBHOM KM3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

® BHITNIOJIHATH IPOCTENIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBIE B pEaIbHON )KU3HU;

® OLIEHUBATh Pa3MePbl peaIbHbIX 00BEKTOB OKPYKAIOIIEr0 MUpa.

IIpeoOpa3zoBanus

e OrnepupoBaTh MOHATHEM JIBUKEHMS U IpeoOpa3oBaHus 11010015, BIaAETh NpUéMaMy NOCTPOeHUS GUryp ¢
MCIIOJIb30BaHUEM JIBIDKEHUH U peoOpa3oBaHUil oA00MS, TPUMEHATH MOTYYEHHbIE 3HAHUS U OIBIT
ITIOCTPOECHUN B CMEKHBIX MPEIMETAX U B PEAIBHBIX CUTYaLUIX OKPYIKAIOIIETO MUPA;

® CTPOUTH (PUTYPY, MOAOOHYIO TAHHOH, MTOJIb30BaThCs CBOMCTBAMHU 110100Us 111 0OOCHOBAHUS CBOMCTB
buryp;

® IPUMEHSATH CBOMCTBA JBMKEHUN JUISI IPOBEJIEHUS IPOCTEUILINX 0OOCHOBaHHUM CBOMCTB QUTYD.

B noscexHeBHOM KU3HU U NIPH U3YYEHUH APYIUX MPEeIMETOB:

® NIPUMEHATH CBOMCTBA JBM)KEHUI U IPUMEHSTh OJ00HUE [T TOCTPOCHUN U BBIYUCIICHUH.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

e OnepupoBaTh NOHITUSIMU BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, ITPOU3BEIEHNE BEKTOPA HA YHUCIIO, YTOJI
MEXIYy BEKTOPAMHU, CKaJISIPHOE ITPOU3BEIEHNE BEKTOPOB, KOOPAMHATHI Ha INIOCKOCTH, KOOPAUHATHI BEKTOPA;
® BBITIOJIHATH JACUCTBUS HaJl BEKTOPaMH (CI0XKEHUE, BBIYUTAaHUE, YMHOKEHHE HA YUCIIO), BBIYUCIIATD
CKAJIPHOE MPOU3BEACHUE, ONIPENEIATH B IPOCTEHIINX CIydasx yroJl MEKy BEKTOPaMH, BBIIIOJIHATh
pa3oKeHue BEKTOopa Ha COCTABJIAIOIINE, IPUMEHSATh OJyYeHHbIE 3HaHUS B (PU3HKE, MOTH30BATHCS
(GbopMyJII0i BBIYUCIIEHUS PACCTOSIHUS MEKY TOUKAMHU 1O U3BECTHBIM KOOpPAMHATAM, UCIIOJIb30BaTh
ypaBHeHUs (UTYp Ul PELIeHus 3aay;

® [IPUMEHSATH BEKTOPBI U KOOPAUHATHI JUISl PELIEHUS TEOMETPUYECKUX 3a/1a4 Ha BBIUUCIICHUE JJIMH, YTIIOB.
B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPEeIMETOB:

® 1CTI0JIb30BaTh MOHATHUS BEKTOPOB M KOOPJIMHAT JUJIs pelleHus 3a1a4 1no ¢pusuke, reorpadguu u Apyrum
yueOHBIM MIpeIMETaM.
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HcrTopusa MmaTeMaTuKHU

e XapakTepu30BaTh BKJIa/ BHIJAIOIIMXCS MATEMAaTUKOB B PA3BUTHE MATEMATUKU U MHBIX HAYYHBIX
o0acTe;

® [IOHMMaTh POJIb MAaTEMAaTHUKH B pa3BUTUH Poccum.

MeTtoabl MATEMATHKH

e licnionb3yst u3yueHHbIE METO/Ibl, TPOBOJIUTH JOKA3aTEIbCTBO, BHIMOIHSATH OIIPOBEPIKEHUE;

® BLIOMPATH M3YUYEHHBIE METO/IbI K MX KOMOWHAIIUU ISl PEeIICHUS MAaTEeMAaTHUECKUX 3a/1a4;

® JICII0JIb30BaTh MaTEMATUYECKUE 3HAHUS U1l ONMCAHUS 3aKOHOMEPHOCTEN B OKPY KAIOIIeH
JEHCTBUTEILHOCTH M MPOU3BEICHHUIX UCKYCCTBA,

® IPUMEHSTH TPOCTEUIIINE TPOrPAMMHBIE CPECTBA U AJIEKTPOHHO-KOMMYHHUKAIITMOHHBIC CHCTEMBI TIPH
pelIeHNU MaTeMaTHYECKUX 3a]1ay.

BhinyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS B 7-9 Ki1accax /sl YCIEHOT0 MPO0JIZKeHUs
00pa3oBaHus HA YIJIYOJIéHHOM YPOBHeE

DJIeMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH

e CBOOOTHO ONIEPUPOBATH MOHATUSIMH: MHOKECTBO, XapaKTEPUCTUKH MHOXKECTBA, JIEMEHT MHOXKECTBA,
MyCTO€, KOHEUYHOE U OECKOHEUHOE MHOXKECTBO, MTOJAMHOKECTBO, TPUHAIJICKHOCTh, BKIIFOUEHHUE, PABEHCTBO
MHOJKECTB, CITOCOOBI 3aJaHNE MHOXKECTBA;

® 3371aBaTh MHOXKECTBA Pa3HBIMU CIIOCO0AMU;

® IPOBEPSATH BBHIOTHEHUE XapaKTEPUCTUUECKOTO CBOWCTBA MHOYKECTBA,

® CBOOOJTHO ONIEPUPOBATH IMOHATHSIMU: BBICKA3bIBAHUE, UCTHHHOCTD ¥ JIO)KHOCTH BBICKA3bIBaHUS, CIIOKHBIC H
MIPOCTHIE BBHICKA3BIBAHUS, OTPHUIIAHNUE BBICKA3bIBAHUIT; HCTUHHOCTD U JIOKHOCTh YTBEPKICHUS U €r0
OTpHIaHMs], OTIEpallMK HaJ/l BHICKA3BbIBAHUSIMU: U, UITU, HE; YCIIOBHBIC BHICKA3bIBAHUS (MMILTUKALINN );

® CTPOUTH BBICKA3bIBAHUS C UCIIOJIB30BAHNEM 3aKOHOB aJIr€Ophl BHICKa3bIBAaHUM.

B noBceHeBHO KM3HM U NIPH U3YYEHHHU APYTUX NMPEIMETOB:

® CTPOUTD PACCYKJICHUS HA OCHOBE HCIIOIb30BaHUS MPABUJI JIOTHUKH;

® HCIIOJIH30BaTh MHOXKECTBA, OTIEPAIIUN ¢ MHOYKECTBAMH, UX TpaUuecKoe MPEJACTABICHHUE JIJIsl OMTUCAHUS
pEaNbHBIX MPOLIECCOB U SBICHUH, PU PEUICHUH 3a/1a4 IPYTHX YUeOHBIX MPEAMETOB.

Yucaa

e CBOOOIHO OMEepUPOBATh MOHATUAMU: HATYPAIbHOE YHCIO0, MHOXKECTBO HATYpaIbHBIX YHCE, IIEJI0€ YUCIIO,
MHOECTBO II€JIBIX YHCEN, OOBIKHOBEHHAS P00k, AECATUYHAS APOOb, CMEIIAHHOE YHCIIO, PAIIMOHATIEHOE
YHUCJIO, MHOXKECTBO PAIMOHAIBHBIX YHCEII, UPPALMOHATIFHOE YHCII0, KOPEHb CTEMEHU N, IEUCTBUTEIIbHOE
YHUCJIO, MHOXKECTBO JIEHCTBUTEIIbHBIX YHUCET, TEOMETPUYECKasi MHTEPIPETALHS HATypaIbHBIX, IENbIX,
palMOHANbHBIX, I€UCTBUTEIbHBIX YHCEIT;

® IOHUMATh U OOBSICHATH Pa3HUILY MEXKIY MO3UIIMOHHON U HEMO3UIIMOHHOW CHCTEMaMH 3alTHCH YHUCEIT;

® TICPEBOJIUTDH YUCIIA U3 OJTHOM CUCTEMBI 3aMUCH (CUCTEMBI CUUCIICHUS) B IPYTYIO;

® JI0Ka3bIBaTh U UCIOJIb30BaTh IPU3HAKH AeIUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11 cymmbl 1 npon3BeieHNs
YHCEJI NPU BBINIOJIHEHUH BBIYUCIICHUI U PELICHUH 33]1a4;

® BBITIOJTHATH OKPYTJIICHNE PAIIMOHAIBHBIX U UPPAITHOHAIBHBIX YHCET C 3aJJaHHON TOYHOCTHIO;

® CpaBHUBATH JCHCTBUTEIbHBIC YHCIIA PA3HBIMU CIIOCOOAMHU;

® YIIOpSAI0YMBAThH YHCIIA, 3aIFICAHHBIE B BI/Ie OOBIKHOBEHHOU U IECATUYHON APOOHU, YKCIia, 3aliCaHHbIE C
HCIIOIH30BaHUEM apU(PMETHIECKOTO KBaIPAaTHOTO KOPHS, KOPHEH CTETIEHH OO0JIbIIE 2;

e Haxonuth HOJI 1 HOK uncen pa3apiMu crioco6aMu U UCTIOIB30BaTh X MPU PEIICHUU 3aa4;

® BBITIOJTHATH BBIYUCIICHHUS U TIPEOOPa30BaHUS BRIPAXKECHHH, COAEPIKAIINX JTCUCTBUTEIHHBIC YUCIIA, B TOM
YHUCJIe KOPHU HATyPAJIbHBIX CTETICHEH.
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B noBcenHeBHOM KM3HM M IPH M3YYECHHHU APYTUX NPeIMETOB:

® BHITIOJHSTH U OOBACHATH PE3YyJIbTaThl CPABHEHUS PE3yJIbTATOB BBIYMCICHUN NIPU PELICHUH MPAKTHUECKUX
3aJ1a4, B TOM YHUcCJie TPUOIMKEHHBIX BBIUMCICHHM, UCTIONB3YS pa3Hble ClIOCOObI CpaBHEHUI;

® 3aI1MChIBATh, CPABHUBATh, OKPYIJIATH YUCJIOBBIE JAHHBIE PEATIbHBIX BEMYUH C UCIIOJb30BAaHUEM PA3HBIX
CUCTEM U3MEPEHUS;

® COCTaBJIATh U OLIEHUBATH PA3HBIMH CIIOCOOAMU YMCIIOBBIE BRIPAKCHUS IPU PELICHUN MPAKTUUECKUX 33124
U 3aJ71a4 U3 IPYrux y4eOHBIX MIPEIMETOB.

ToxnecTBeHHbIE TPe0OpPa30BaHUA

e CBOOOHO ONIEPUPOBATH MOHATHIMHU CTETICHH C IEJIBIM U IPOOHBIM MOKa3aTelNeM;

® BBIMIOJIHATD JJOKA3aTEJIbCTBO CBOWCTB CTETMEHH C LEIBIMU U IPOOHBIMU MTOKA3aTEISIMH;

® OIIEPUPOBATh MOHATUSAMHU KOJAHOWIEH», KMHOIOWIEH», KMHOTOUWIEH C OJIHOM EPEMEHHON», «KMHOT'OWIEH C
HECKOJIbKUMH NePEMEHHBIMI», K03()(HUITUEHTHI MHOTOUJICHA, «CTaHAAPTHAS 3alIUCh MHOTOWICHAY, CTETIEHb
OJIHOWIEHA U MHOT'OUJICHA;

e cBOOOJIHO BJIAJIETh PUEMAMH NPE0oOPa30BaHUS LIETBIX U IPOOHO-PAIIIOHATBHBIX BBIPAKEHUN;

® BBINIOJIHATDH Pa3JI0KEHHE MHOTOYJICHOB Ha MHOKUTENH Pa3HbIMU CIIOCOOaMHU, ¢ UCIIOJIb30BaHUEM
KOMOWHAIIMKA pa3INYHbIX IPUEMOB;

® 1ICIIOJIb30BaTh TeopeMy Bueta u Teopemy, oOpaTtHyto Teopeme Bueta, 11t moucka KOpHel KBapaTHOTO
TpEXWIEHA U JJIsl pELICHUS 3a/1a4, B TOM YKCJIE 33/1a4 C IapaMeTpaMu Ha OCHOBE KBAJPaTHOIO TPEXUIICHA;
® BBINIOJIHATD JICJIEHUE MHOIOWIEHAa HA MHOT'OWIEH C OCTaTKOM;

® JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEN U KOPHEN CTENEHH N,

® BBINIOJIHATH IPE0OPa30BaHuUs BEIPAKEHU, COIEPIKALMX KBaApaTHbIE KOPHU, KOPHU CTEIIEHHU N;

¢ cBOOOJIHO ONEPUPOBATH MOHATHUSIMU KTOXKIECTBOY», «TOKIECTBO HA MHOXKECTBEY, «TOXK/IECTBEHHOE
peoOpa3oBaHuey;

® BBINIOJIHATD Pa3IMuHble IPEOOPa30BaHUs BBIPAXKEHUH, COAEPIKALLUX MOTYIIH.

B noBceHeBHOM KU3HU U NIPH M3YYEHHUH JAPYIUX NPeIMETOB:

® BHITIOJIHATH IPeoOpa30BaHus U JeHCTBUS C OYKBEHHBIMU BBIPAKEHUSIMH, YUCIOBbIE KO3 PHUIIHEHTHI
KOTOPBIX 3aIllMCaHbl B CTAHAAPTHOM BU/IE;

® BBINIOJIHATH IPE0OPa30BaHuUs PALIMOHAIBHBIX BBIPAXEHUM MPU pEeLICHUH 3a/1a4 IPYTHX yUeOHBIX
IIPEIMETOB;

® BHITIOJIHATH IPOBEPKY MPaBAONOA00Hs (PU3NUECKUX M XUMUYECKHX (POPMYJT HA OCHOBE CPAaBHEHMSI
pa3sMEpHOCTEN U BaJIEHTHOCTEH.

YpaBHeHus1 U HepaBeHCTBA

e CBOOOHO ONEPUPOBATH MOHATUSIMHU: YPaBHEHNE, HEPABEHCTBO, PABHOCUJIbHBIC YPAaBHEHHS U
HEPABEHCTBA, YPABHEHUE, SIBIISIIOIIEECS CIIEICTBUEM APYTOr0 YpaBHEHUS, YPAaBHEHM I, PABHOCHJIbHBIE Ha
MHO>KECTBE, paBHOCWJIbHbIE Pe00pa30oBaHMsl ypaBHEHMI;

e peniaTh pa3Hble BUJIbl YPAaBHEHNUI U HEPABEHCTB U UX CUCTEM, B TOM YHUCII€ HEKOTOpbIEe ypaBHEeHus 3 u 4
cTerneHel, ApoOHO-palloOHaIbHbIE U UPPALMOHAJIBHBIE;

® 3HaTh T€OpeMy Buera Ji1s1 ypaBHEHMI CTENIEHH BBILIE BTOPO;

® [IOHUMAaTh CMBICJI TEOPEM O PAaBHOCUJIBHBIX M HEPABHOCUJIBHBIX MPe0Opa30BaHUSAX YPaBHEHUN U YMETh UX
JIOKa3bIBaTh;

® BJI3/IETh PA3HBIMU METO/IaMU PEIICHUS! YPaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BHIOUPATH METO/
pelieHns 1 000CHOBBIBaTh CBOW BHIOOD;

® 1ICTI0JIb30BaTh METO/I MHTEPBAJIOB JIJISl PELICHHS] HEPABEHCTB, B TOM YKCIIe IPOOHOPAIMOHATIBHBIX U
BKJTIOYAIOIIUX B ce0s1 MpPaLMOHATIbHbIE BHIPAXKECHUS;
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e pemaTh ajaredpanyecKkue ypaBHEHUS U HEPABEHCTBA U MX CHCTEMBI C TapaMeTpaMu alnre0pandeckuM 1
rpaguIecKuM METOIaMH;

® BJIQ/IETh PAa3HBIMU METOJAMH JOKA3aTEIbCTBA HEPABEHCTB;

® pelIaTh ypaBHEHHUS B LIENbIX YUCIIAX;

e 11300pakaTh MHOKECTBA Ha IJIOCKOCTH, 3aJlaBaeMble YPaBHEHUSIMU, HEPABEHCTBAMU M UX CHCTEMaMHU.
B noBcenHeBHOM KM3HM M IPH M3YYEHHH APYTUX NPeIMETOB:

® COCTaBJISITh U PELIaTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IPU PELIEHUM 33/1a4 IPYTUX y4eOHBIX
MPEAMETOB;

® BBINIOJIHATD OLICHKY MPaBA0N0100Us PE3yIbTaTOB, [TOJIy4aeMbIX IPU PEIICHUN PA3IUYHBIX YPaBHEHUH,
HEPaBEHCTB U X CHCTEM IPH PEIICHUH 33]a4 APYTHX YUeOHBIX MPEIMETOB;

® COCTaBJIATh U PEIIaTh YPABHEHUS M HEPABEHCTBA C TapaMeTpaMHt MPH PELICHUH 3a7a4 IPYTUX YIeOHBIX
MPEAMETOB;

® COCTaBJIATh YPaBHEHUE, HEPABEHCTBO WJIM UX CUCTEMY, OMUCHIBAIOIINE PEATbHYIO CUTYAIUIO NN
IIPUKJIAHYIO 3a7]a4y, UHTEPIPETUPOBATh NIOJyUEHHBIE PE3YJIbTATHI.

DOyHKIUH

e CBOOOAHO OMEpUPOBATH MOHATUAMHU: 3aBUCUMOCTh, (PYHKIIMOHAIbHAS 3aBUCIMOCTD, 3aBUCHUMAs U
HE3aBUCHMas NIEpEeMEeHHbIE, (YHKIIHS, CIIOCOOBI 3a1aHus (PYHKINHU, apTyMEHT U 3HaYeHHEe (PYHKIINH,
00J1acTh ONpEeACTCHUS 1 MHOYKECTBO 3HaYCHUsI QYHKIIMU, HYJIX (YHKIINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MOHOTOHHOCTh (DYHKITMH, HAaOOJIbIIIEEe M HANMEHbIIIEE 3HAYCHUS, YETHOCTH/HEUETHOCTD (DYHKITHH,
NEPUOMIHOCTD QYHKINH, rpaduK QyHKIMH, BEpTUKAIbHAS, TOPU30HTAIbHAS, HAKIIOHHAS ACHMITOTHI;
rpaduK 3aBUCUMOCTH, HE ABJIAIOIIENCS QyHKIUEH,

e cTpouTh rpaduku PYHKIMIA: TUHEHHOHN, KBaAPATUIHOHN, TPOOHO-TUHEHHOMN, CTETIEHHOM NP pa3HbIX
3HAYCHMSIX [MOKa3aTelis CTENeHH, Y = |X|;

® HCIOJIb30BaTh Mpeodpa3oBanus rpaduka Gpyukiwn Y = f(X) mis noctpoenust rpagukoB

byukimii y = af(kx+ b) + c;

® aHAIM3UPOBATH CBOKCTBA (DYHKIMI 1 BUA rpadyKa B 3aBUCUMOCTH OT ITAPaMETPOB;

e cBOOO/IHO ONIEpUPOBATh MOHATUSAMU: TTOCIIEA0BATENLHOCTh, OTPAaHUYEHHAS M1OCIIEA0BATENbHOCTD,
MOHOTOHHO Bo3pacTaromias (yObIBarolas) mociae10BaTeIbHOCTb, IPeel MOCIeA0BaTeIbHOCTH,
apudmeTnyeckas Iporpeccus, reoMeTpruiecKast porpeccus, XapakTepuCcTUUECKOEe CBONCTBO
apudmeTryeckoil (reoMeTpuuecKoii) Mporpeccuu;

® 1CII0JIb30BaTh METO/I MaTEMaTHUECKON MHAYKIIMHU AJis BbIBOJIa (OPMYJI, JOKA3aTENbCTBA PABEHCTB U
HEPABEHCTB, PELIEHUS 3a7a4 Ha I€JIMMOCTB;

® 1ICCJIEI0BATh IIOCIIEN0BATENBHOCTH, 3aJaHHBIE PEKYPPEHTHO;

e penratb KOMOMHUPOBAHHBIE 33/1a4M HAa apU(PMETUUYECKYIO M T€OMETPHUUECKYIO TPOTPECCUH.

B noBcenHeBHOM KU3HU U IIPH U3YYEHHUH APYTUX MPEeIMETOB:

® KOHCTPYHMPOBATh M UCCIIEA0BATh (PYHKIUH, COOTBETCTBYIOIINE peaIbHBIM IPOILIEcCaM U SIBJICHUSM,

MHTEPIPETHUPOBATH NOTYUYECHHBIE PE3YJIbTAaThl B COOTBETCTBUH CO CHEIM(PUKOM HcCIe yeMoro mporecca uin

SIBJIICHMS;

® 1CII0JIb30BaTh IPa(UKU 3aBUCUMOCTEN JJIs UCCIIEIOBAHMSI pEAIbHBIX MTPOLIECCOB U SBJICHUM;

® KOHCTPYHMPOBAThH M UCCIIEAOBATh (PYHKLUH MPH PEILICHUH 33]a4 APYTHX YUeOHBIX MPEIMETOB,

MHTEPIPETUPOBATH MOJTYUEHHbIE PE3YIbTaThl B COOTBETCTBHH CO crieln(pUKON yueOHOro mpeimMera.

CraTucTHKA M TEOpHS BEPOATHOCTEH

e CBOOOIHO OMEepUpPOBaTh NOHATHUAMHU: CTOJIOYATHIE U KPYTOBBIE AHArpaMMbl, TAOIHIIbI JAHHBIX, CpPEHEE

apupmeTHyecKoe, MeJiaHa, HanboJbIllee U HaMMEHbIIIee 3HaUeHUs! BBIOOPKH, pa3Max BBIOOPKH, JUCTIEPCHUs
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Y CTaH[IaPTHOE OTKIIOHEHHE, CITydaliHas U3MEHYNBOCTD;

e BEIOMpATh HauboJee yA0O0HbBIH crioco0 mpeacTaBiaeHus HHQOpMAIiK, aIeKBATHBIN €€ CBOWCTBAM U IIEJISIM
aHaJm3a;

® BBIUKCIIATH YHCIIOBBIC XapaKTCPUCTUKH BEIOOPKH;

e cBOOO/IHO ONIEpUPOBATH MOHATUAMH: (PAKTOpUAN YHCIIA, IEPECTAHOBKU, COUCTAHUS U pa3MEIICHUS,
TpeyroyubHuk [lackans;

® CBOOO/IHO OIIEpPUPOBATH MOHITUSMU: CITYYalHBIH OTIBIT, CIIy4alHBIA BBIOOD, UCTIBITAHKE, SJICMEHTAPHOE
CIIy4aifHOE COOBITHE (MCXO]T), KIIACCUIECKOE ONPEACIICHUE BEPOSTHOCTH CIIYIallHOTO COOBITHUS, OTIEPAIHH
Ha/1 CIIy9aifHBIMU COOBITHSIMU, OCHOBHBIE KOMOWHATOPHBIE (hOPMYJIBI;

® CBOOO/IHO ONIEpUPOBATh MOHITUSMU: CITYYalHBIH OTIBIT, CIIy4allHBIA BBIOOD, UCTIBITAHKE, SJICMEHTAPHOE
CIIy4aifHOe COOBITHE (HCXO]T), KIIACCUIECKOE ONPEACIICHUE BEPOSTHOCTH CIIYIallHOTO COOBITHS, OTIEPAIHH
HaJ1 CIIy9aifHBIMU COOBITHSIMU, OCHOBHBIE KOMOWHATOPHBIE (hOPMYJIBI;

® 3HATH MPUMEPHI CITyYalHbIX BETHYWH, ¥ BBIYUCIISATh UX CTATUCTHYECKUE XaPaKTEPUCTUKH,

® 1CIIOJIb30BaTh (HOPMYJIbl KOMOMHATOPUKH NIPU PEIICHUU KOMOMHATOPHBIX 3a]1a4;

® permaTh 3a/1a41 Ha BHIYHCIICHNE BEPOSITHOCTH B TOM YHCIIE C UCTIOIB30BAHNUEM (POPMYIL.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX NMPEAMETOB:

® [IPEJICTABIIATH HH(POPMAIMIO O PEATBHBIX MPOLIECCaX U SBICHHUIX CIIOCOOOM, aJIcKBAaTHBIM €€ CBOMCTBAM U
IEJIN MCCIIeIOBAHNUS;

® AHAIM3MPOBATH M CPABHUBATH CTATUCTUYECKHIE XaPAKTEPUCTUKH BHIOOPOK, MOTyUYEHHBIX B TIPOIIECCE
peleHHsI TPUKIIAIHON 3a/1aud, U3yUCHHS PEabHOTO SIBIICHUS, PEIICHHS 33]a4 U3 IPYTUX YYCOHBIX
MPEIMETOB;

® OIICHMBAThH BEPOSITHOCTh PEATbHBIX COOBITHI U SIBJICHUH B Pa3IMYHBIX CUTYAIHSIX.

TexcToBble 32124

e Pemiath mpoCThIe U CIIOKHBIC 33/1a4H, & TAKXKE 3a/1a4K MMOBBIIICHHOW TPYIHOCTH U BBIICIATH UX
MaTeMaTHYECKYI OCHOBY;

® pacro3HaBaTh pa3HbIC BUJIBI U THIIBI 33]1a4;

Copep:xanue Kypca

Conepkanre KypcoB anreOpbl W reoMeTpuu 7-9 KiIaccoB OOBEAMHEHO KaK B HCTOPUYECKHU
CIIOKMBIIIMECS JIMHUM (YUCIIOBas, anrebpamdeckasi, reoMeTpuueckas, (yHKIMOHAIbHAs W Jp.), TaK U B
OTHOCHUTCIIBHO HOBBIC (CTOX&CTI/ILICCKaH JIMHUA, «pcaJibHas MaTeMaTI/IKa»). OT]IGJ'II)HO IpCACTaBJICHBI JTIUHUA
CIOKETHBIX 3a/1a4, UCTOpUYECKas INHUS.

JJIeMeHThI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH

Cormacao ®I'OC ocHOBHOrO 00I1IETO 00pa30BaHUs B KypC MaTeMaTHKH BBENEH pazjaen «Jlorukay,
KOTOPBIA HE MpearnoiaraeT AOMOJHUTENbHBIX YaCOB HAa U3YYEHUU U BCTPAUBAECTCS B PA3NHYHBIE TEMBI
KypCOB MaT€MaTuK U I/IH(l)OpMaTI/IKI/I " IpeaABapACTCA O3HAKOMIICHHUEM C 3JIEMCHTAMU TCOPHUU MHOXKCCTB.

MHoxecTBa M OTHOLLIEHHUS MEKIY HUMH

MHO0XECTBO, XapaKTepUCTUUECKOE CBOMCTBO MHOXECTBA, DJIEMEHT MHOXKECTBA, MyCTOE, KOHEYHOE,
O0eckoHeuyHoe MHOXkecTBO. [logmHOXkecTBo. OTHOIICHHWE TNPUHAAICHKHOCTH, BKIIOUEHHS, pPAaBEHCTBA.
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DJEeMEeHTBl MHOXECTBa, CIOCOOBI 3aJaHWsl MHOXECTB, pPACllO3HABAHWE TIOJMHOXKECTB M DJIEMEHTOB
MMOJIMHO>KECTB C UCITOJIB30BaHUEM KPYTOB Dujiepa.

Onepanuu HaJlx MHOKECTBAMHM

[lepeceuenne u oOBbEAMHEHHWE MHOXECTB. Pa3HOCTP MHOXECTB, JOIOJHEHHE MHOXECTBA.
WuTepnperanys onepannii HaJ MHOKECTBAMHU C IIOMOILBIO KPYyTroB Diiepa.

DJIeMeHTBbI JIOTUKH

Onpenenenne. YTBepxkaeHHS. AKCHOMBI W TeopeMmbl. JlokaszarenbcTBo. Jloka3aTenbCTBO OT
npotuBHOro. TeopeMma, oOpatHas faHHOU. [Ipumep 1 KOHTpIIpUMED.

BoickasbiBaHus

HcTUHHOCTD M JIO)KHOCTH BbICKa3blBaHHUsS. CJOKHBIE M NIPOCThIE BBICKa3blBaHMsA. Onepanuu Hal
BBICKA3bIBAHUSIMU C HCIIOJIb30BAHUEM JIOTMUECKHUX CBSI30K: M, WM, HE. YCJIOBHBIE BBICKA3bIBAHUSA
(MMIUTMKALIAN).

Conepma}me Kypca MaTEMaTUKHU B 7-9 kaaccax

Auredpa

Yucaa

PanuonanbHble yncia

MHo0kecTBO palMoHaIbHBIX yKces. CpaBHEHUE pallMOHAIBHBIX Yucell. JleMCTBUS C palliOHAIbHBIMU
yuciaamu. [Ipeacrasienue panoHaIbHOTO YMCIa JECITUUHON IPOOBIO.

HppaunonanbHbie Ynciia

IlonsiTne wWppanMoOHaIpPHOTO 4Mcia. Pacro3HaBaHue UppanMOHANBHBIX uMcell. [Ipumepst

JI0Ka3aTenbcTB B anredpe. MppanuoHanbHOCTb qncna\/E . Ilpumenenne B reomerpuu. CpaBHEHHE
UPPaLMOHAIBHBIX YKcel. MHOKECTBO NE€HCTBUTEIBHBIX YUCEIL.

ToxknecTBeHHBIE IPe0OPa30BAHUA

YucnoBbie 1 OyKBeHHbIE BbIPAKECHHSA

Bripakenue ¢ nepemeHHol. 3HaueHue BblpakeHus. [loacTaHOBKa BbIpa)KEHUN BMECTO [TEPEMEHHBIX.

[eabie BbIpaKeHUS

CreneHnb ¢ HaTypaJbHBbIM IOKa3aTeseM U €€ cBoiicTBa. [IpeoOpa3oBaHus BbIpaKEHUH, COAEPKALINX
CTEIEHU C HaTypaJIbHBIM I10Ka3aTelIeM.

OpHowieH, MHorouseH. [IefcTBUS ¢ OJHOWIEHAMM M MHOTOWIEHaMH (CJIOKE€HUE, BbIYUTAHHE,
yMHOXKeHHE). DopMyIibl COKpPAIIEHHOTO YMHOXKEHHUS: Pa3HOCTh KBAJpPaTOB, KBAJPaT CyMMBbl U pPa3HOCTH.
Pa3znoxeHre MHOrousleHa Ha MHOXHTENIU: BBIHECEHUE OOILEro MHOMUTENS 3a CKOOKH, TpYIIUpPOBKa,
npUMeHeHHe (OpMyJl COKpaIEHHOrO yMHOKeHUs. KBaznpaTHbli TpEXuseH, pa3liokeHHE KBaJpaTHOTO
TpEXUJIEHAa HA MHOXHUTEIIH.

JIpo0HO-panHOHAIbLHBIC BBIPAKCHUS

Crenenp ¢ 1enbiM mnokaszateneM. lIpeoOpazoBanue ApoOHO-IMHEHHBIX BBIPAKEHUH: CIIOKEHUE,
YMHOXXEHHUE, JeleHue. Anredpanueckas JpoOb. JlomycTHMble 3HAuY€HUS TEPEMEHHBIX B JIPOOHO-
paloHaIbHbIX BeIpakeHUsX. CokpaieHue anredpandeckux apoodei. [Ipusenenune anredpandeckux apoodeit
K oOmeMy 3HameHaTento. JleHcTBus ¢ anreOpanyecKMMH JpoOsSMU: CIIOKEHHE, BBIYUTAHUE, YMHOXEHUE,
JieJICHHUE, BO3BEICHUE B CTEIICHb.

[TpeoOpa3oBaHue BhIpaXKEHUH, COAEPIKAIINX 3HAK MOIYJIS.

KBaapaTHbie kKopHr

Apudmerndeckuil kBagpaTHbI KopeHb. [IpeoOpa3zoBaHMe BbIpaXeHUI, COAEpKAIIMX KBaJpaTHbIE
KOPHH: YMHOXKEHUE, JeJICHUE, BBIHECEHNE MHOXUTENS U3-110]] 3HaKa KOPHsI, BHECEHHE MHOXKUTES TI0J] 3HAK
KODHSIL.

YpaBHeHUsS M HEPABEHCTBA

PagBencrBa

YucnoBoe paBeHCTBO. CBOICTBA YMCIIOBBIX PABEHCTB. PaBEeHCTBO C IEpEMEHHOM.

YpaBHeHust

[TonsTe ypaBHEHHs U KOpHS ypaBHeHus. [IpencTaBneHue o paBHOCHIBHOCTH ypaBHeHUH. O61acTb
orpezeneHus: ypaBHeHUs (00J1acTh TOMYCTUMBIX 3HAYEHUI TEPEMEHHOM ).

JIuneiiHOe ypaBHEHHE H €ro KOPHH
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Pemenne nuHeilHbIX ypaBHeHMH. JIuHeliHOoe ypaBHeHue c mnapamerpoMm. KosauuecTBo KopHEHR
JIMHEMTHOTO ypaBHEHMS. PellleHne TMHEHHBIX YPABHEHUM C TapaMeTPOM.

KBanpaTHoe ypaBHeHHe H er0 KOPHH

KBagparuele ypaBHeHusi. HemnonHesle KBagpaTHble YypaBHEHHUs. JIMCKPUMHHAHT KBaJpaTHOIO
ypaBaeHus. Dopmyna KOpHeW KBaapaTHOTo ypaBHeHus. Teopema Buera. Teopema, oOpaTHas Teopeme
Buera. Pemenue kBaJpaTHBIX YypaBHEHUM: UCHOJIb30BaHUE (OPMYJIbI [ HAXOXKJIEHUS KOpHEH,
rpadMUecKuil METO/ PEIICHHS, PAa3JIOKEHNEe Ha MHOXHTEIH, TOJ00p KOPHEH C MCIIOJIb30BAaHHEM TEOPEMBI
Buera. KonuuecTtBO KOpHEl KBaJpaTHOIO YpPAaBHEHHMS B 3aBUCUMOCTH OT €ro JHUCKPHUMHHAHTA.
bukBaapaTHble ypaBHEHUs. Y paBHEHHUS, CBOJUMbIE K JIMHEMHBIM U KBaJpaTHbIM. KBajgpaTHble ypaBHEHUS C
[apaMeTpOM.

JIpoOHO-panuoOHAJIbLHbIC YPABHEHUS

Pemenne mpocredmux — JIpoOHO-TMHEHHBIX  ypaBHeHHH. PemeHne  apoOHO-paliMOHATBHBIX
YPaBHEHUM.

MeToapl pelieHUs ypaBHEHHMiIl: METOAbl PaBHOCWIBHBIX MpeoOpa3oBaHUil, METOJl 3aMEHBI
nepeMeHHo, rpadudeckuii Mmetoa. Vcrnonb30BaHue CBOMCTB (DYHKIMNA MPU PEIICHUN YPaBHEHHH.

Ipocreiinme nppatuonanbHble ypapHenus Buaa L/ f (x) =a, /f (x) =,/g(x) -

VpaBuenus Buna X" = a.YpaBHEHHS B LENbIX YACIIAX.

Cucrembl ypaBHeHM i

VYpaBHeHHE ¢ ABYMs NepeMEHHbIMU. JIMHEHHOE ypaBHEHHME ¢ ABYMs nepeMeHHbIMHU. IIpsmas kak
rpaduyeckas HHTEpPIIPEeTalUs JUHEMHOTO YPaBHEHUS C IBYMS IEPEMEHHBIMU.

[TonsiTve cucTembl ypaBHEHUN. PelieHne cucTeMbl ypaBHEHUI.

MeTtoapl pemeHnus CUCTEM JIMHEHHBIX YpPaBHEHUH C ABYMSI NMEPEMEHHBIMHU: IpadUuecKuil MEeTOJ,
METO][ CJIOKEHHUS, METOJ| TIOJCTAHOBKH.

CucreMbl TUHEHHBIX YPaBHEHUH ¢ TapaMETPOM.

HepaBencrBa

Uucnossle HepaBeHCcTBA. CBONCTBA YHMCIOBBIX HEpaBEeHCTB. [IpoBepka cripaBeaIMBOCTH HEPABEHCTB
IIPY 3a/IaHHBIX 3HAYECHUSIX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue u HecTporue HepaBeHCTBA. OO5acTh ompenencHus
HEepaBeHCTBA (00JIaCTh JOMYCTUMBIX 3HAUEHHUH [TEPEMEHHOI).

Pemenue nuHEeHBIX HEPABEHCTB.

KBazpatHOoe HepaBEeHCTBO M €ro peuieHus. PerieHune KBagpaTHBIX HEPABEHCTB: MCIIOIb30BaHHE
CBOMCTB W rpauka KBaJpaTUYHOW (YHKIUH, METOJ, MHTEPBAJIOB. 3alUCh pEIICHHUS KBaJIpPaTHOIO
HEPAaBEHCTBA.

Pemenne nensix 1 1poOHO-pallMOHANIBHBIX HEPABEHCTB METOJ0OM MHTEPBAJIOB.

Cucrembl HepaBeHCTB

CucreMbl HEpPaBEHCTB C OJIHOM NepeMeHHOH. PerieHue cucreM HEpaBEHCTB C OJHOW MEPEMEHHOM:
JMHEWHBIX, KBaJpaTHBIX. M300pakeHue pelieHus CUCTEMbl HEpaBEHCTB HA YUCIOBOW MHpsSAMOi. 3amuch
pEIIEeHNs CUCTEMbl HEPABEHCTB.

DOyHKIUH

IHousitue pyHkuMu

JlekapToBbl KOOpAMHATBl Ha IUIOCKOCTH. (DOpMUPOBAHHME MPEACTABICHUM O METANPEAMETHOM
MOHATUH «KOOpAUHAThD. CriocoObl 3ajaHus (GYyHKIMA: aHATUTHYECKU, rpadudeckuit, TabnuuHbli. I'padux
¢bynkuun. [Ipumeps! QyHKIUHN, MOTyYaeMbIX B IPOIIECCE UCCIIEIOBAHUS PA3INYHBIX pPealbHBIX MPOLIECCOB U
pemienust 3agady. 3HadeHue (yHKuM B Touke. CBoHcCTBa (yHKIMHA: 00JacThb ONMpeeseHHs, MHOXECTBO
3HAYeHUH, HYJU, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, YETHOCTH/HEYETHOCTb, MPOMEXKYTKH BO3pACTaHUS H
yObIBaHUs1, HanOoJIbIIee U HaMMEeHbIIee 3HaueHus. VccnenoBanue GyHKIMU 1o e€ rpaduky.

[IpencraBienue 06 aCUMITOTAX.

HenpepsiBHOCTh QyHKIIMN. KycO4HO 3a1aHHBIE GYHKINH.

JIuneiinas GpyHKUMs

CoiicTBa U rpaduk JuHEHHON GyHKUIMU. YTI0BOH KO3 dUIMEeHT npsMoil. Pacrionoxenue rpaduka
JTUHEHON (YHKIMHU B 3aBUCHUMOCTH OT €€ yrjoBoro kodddguumenta u cBodogHoro wieHa. HaxoxneHnue
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KO3 PHUIHUEHTOB JTUHEHHON (DYHKIMM IO 3aJlaHHBIM YCIOBUSAM: IMPOXOXKICHHUE MPSIMOI uepe3 J1Be TOUKH C
3aJJaHHBIMU KOOpJIMHATaMU, TPOXOKIECHHUE MPSIMOM Yepe3 JaHHYIO TOUKY M MapajuieIbHOW TaHHOW MpsIMOM.

KBaapatuunas pyHkumus

CgoiictBa u rpaduk kBagparnuHod (yHkmuu (mapaboina). IToctpoenne rpaduka KBagpaTHIHON
¢byHkuuu o toukaM. Haxoxaenue Hysel KBaJpaTUYHON (YHKLIMH, MHOXKECTBA 3HAUCHHM, TPOMEKYTKOB
3HAKOIOCTOSIHCTBA, IPOMEXYTKOB MOHOTOHHOCTH.

OOpaTHast NPONOPUHOHAIBHOCTD

k
CgoiictBa ¢pynkiuu Yy =— . ['unepbona.
X

I'padpuxn pynkumii. [IpeobpazoBanue rpaduka pynkuun y = f(x) 118 mocTpoeHus rpapukoB
dynxumii Buma y = af (kx+b)+c.

I'paduku QyHKIHT y:a+£b, y=+/x,y=%x, y =|x.

IlocienoBaTeIbHOCTH U IPOTPECCHH

YucioBasg mociaeaoBaTesbHOCTh. [IpuMepsl 4YHMCIOBBIX MOcieAoBaTeNlbHOCTEW. beckoHeuHble
MOCIIe0BATENBHOCTH. ApudMeTHdeckas mporpeccus M e€ CBOWcTBa. | eomMeTpudeckass MPOTPECCHs.
®opmyna o0IIero 4wieHa U CyMMbl N MEPBBIX YJIECHOB apU(pMETHUYECKOH M TeOMETPHUYECKON MpPOTPECCHIA.
Cxopsiiasicsi reOMETpUYECKasi IPOTrPeCcCHsl.

Penrenne TeKCcTOBBIX 3a1a4

3anaum Ha Bce apudMeTnUecKue AelCTBUA

Pemenne TekcTOBBIX 3a1a4 apudmernyeckuM crocodom. Mcnonp3oBanue Tabiuil, cxeM, YepTexei,
APYrux CpeaACTB MPEACTABICHHA JaHHBIX ITPU PCIICHUHN 3aJla4H.

3agaum HA IBUKEeHUE, Pa00Ty M MOKYIIKH

AHamn3 BO3MOXKHBIX chyaquI B3aUMHOT'O PAaCHOJOXCHUA O6’beKTOB Inpu #“UX ABHUKXCHUMH,
COOTHOIIEHUS 00bEMOB BBITIOTHSAEMBIX padOT IPU COBMECTHOH padoTe.

3aga4u Ha YacCTH, 101, IPOLEHTHI

Pemenue 3agau Ha HaX0X/I€HNE YacTH YKMCIIAa U YKUCIIa [0 €ro YacTu. Penienue 3a1a4y Ha NPOLIEHTHI U
nonu. [Ipumenenne nponopuuii Npyu peIIeHny 3a1ay.

Jlornueckue 3agauu

Pemenue noruueckux 3agau. Pemenne nornyeckux 3aad ¢ HOMOIIbIO TpadoB, TaOIHULI.

OcHOBHBIE MeTO/bI pelleHHs TeKCTOBBIX 3a4au: apupMeTHUecKuil, anreOpanueckuid, rnepedop
BapuaHTOB. IlepBHYHBIC mpeacCTaBIEHUS O JPYTUX METOJaX peleHus 3aaad (FeOMETpHUYEcKue MU
rpaduyecKkue MeTobl).

CraTHCTHKA H TeOpHs BePOSITHOCTEH

CraTucTHKa

TabGnuuHoe u rpaduyeckoe NnpeacTaBieHHe JaHHbIX, CTOJI0UaThIe U KPYTOBbIE JUarpaMMBl, TpapukH,
NPUMEHEHHUE JuarpaMM M TpapuKOB JUIsl ONMCAaHUS 3aBUCUMOCTEH pEaIbHbIX BEJIWYUH, W3BJICUYECHUE
uHbopManuu U3 TabnML, AuarpamMMm U rpadukoB. OnucarenbHble CTATUCTUYECKHE TOKA3aTeNId YUCIOBBIX
Ha0OpOB: cpeaHee apudMeTuIecKoe, MeMana, HauOoJIbIlIee U HAaMMEHbIIIee 3HaUeHUs. Mepbl pacCeBaHUS:
pa3Max, JUCIIEPCUs U CTaHJIaPTHOE OTKJIOHEHHUE.

CnyualiHas  uU3MEHYMBOCTb. M3MeHuumBOCTH mpu  u3MepeHusix. Pemaromue  npaBuia.
3aKOHOMEPHOCTH B U3MEHYMBBIX BEIUYHHAX.

Cayuaiinbie COObITHS

CryyaiiHble ONBITHI (SKCIIEPUMEHTHI), dJIeMEHTapHbIE Clly4yaiiHble coOBITUS (MCX0/bl). BepositHOCTH
aJeMeHTapHbIX cOObITHI. COOBITHS B CIlydallHbIX SKCIEPUMEHTaX U OJIaronpusATCTBYIOIINE dJIEMEHTapHbIE
coObITHs. BeposiTHOCTH citydaitHBIX cOOBITHI. ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH.
Krnaccuueckue BepOSITHOCTHBIE OMBITHI C UCIHOJIB30BAaHUEM MOHET, KyOukoB. lIpencraBrnenue coObITHI C
noMoIeio auarpamm Oitepa. IIpoTnBoOmnonokHbIE COOBITHS, OOBEAMHEHHUE M MepeceueHHe COOBITHH.
[IpaBmiio cnoxenus: BepositHocTeil. CiywaiiHblii BeIOOp. IlpencraBieHue skcrnepuMeHTa B BHJE JI€peBa.
HezaBucumble coObITHS. YMHOXEHHME BEpOSTHOCTEH He3aBHCUMBIX coObiTui. IlocnenoBarenbHble
He3aBHCHUMbIE HcTibITaHusl. [IpencTaBieHre 0 He3aBUCUMBIX COOBITUSAX B JKU3HH.
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DJIeMeHThI KOMOMHATOPUKH

[IpaBuno yMHOXXEHHUsI, IEPECTAHOBKH, (pakTopuan uynciaa. CoueTaHus U 4ucio couetanuid. dopmyna
yucaa coueranuil. TpeyronpHuk [lackans. OnbITel ¢ GOJBIIMM YHCIOM PAaBHOBO3MOXHBIX 3JIE€MEHTapHBIX
coObITHI. Bblunciienne BeposATHOCTEW B ONBITaX ¢ IMPUMEHEHHEM KOMOMHATOpHBIX (hopMmyi. McmbiTaHus
bepnymnu. Ycnex u Heynada. BeposTHocTH cOOBITHI B cepuM UcTibITaHUN bepHysuiu.

Ciyyaiinble BeJJUYUHBbI

3HAKOMCTBO CO CIy4yallHBIMM BEJIMYMHAMU Ha MpUMEpax KOHEUHBIX JUCKPETHBIX CIy4YalHbIX
BennuuH. Pacrnpenenenue BeposTHOCTeH. Martematudyeckoe oxxkujgaHue. CBOIICTBA MaTeMaTHYECKOIrO
oxunanus. [lonarue o 3akoHe OonbIux yncen. M3mepenue BeposTHOCTEN. [IpuMenenne 3akoHa OONBIINX
qucel B COLUOJIOIMM, CTPAaXOBaHWM, B 3/IPaBOOXPAHEHUM, OOecreuyeHUH Oe30MacHOCTH HaceleHHs B
Ype3BbIYAHBIX CUTYaLMSIX.

I'eomerpust

I'eomeTpnueckne purypsi

@urypsl B reOMEeTPHHU H B OKPYKaI0LIEeM MHpe

['eomerpuueckas purypa. PopMupoBaHuE MPEICTABICHUH 0 METAIPEAMETHOM HOHATHH «(PHUTYpay.

Touka, TUHMSA, OTPE30K, IpsAMasd, JIyd, JOMaHasl, JI0OCKOCTb, YToJl, OMCCEeKTpHca yriia U e€ CBOICTBa,
BU/Ibl YTJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBast cummeTpust reomeTpudeckux (uryp. LleHTpanpHas cuMMETpuUsl FeOMETPUYECKUX QUryp.

MHoroyrojbHuKH

MHOroyrojapHuK, €ro 3jJ1€MEHTbl U €ro CBOMCTBAa. Pacro3HaBaHME HEKOTOPBIX MHOI'OYTOJIBHHUKOB.
Boinykiible 1 HEBBITYKJIbIE MHOTOYTOJIbHUKU. [IpaBHiIbHbIE MHOTOYTOJIBHUKH.

Tpeyronsuuku. BeicoTa, Meauana, 6uccekTpuca, CpeiHss JUHUS TpeyroyibHuKa. PaBHOOEIpeHHbIN
TPEYrOJIbHUK, €ro CBOMCTBA W INpHU3HAKW. PaBHOCTOPOHHMI  TpEyrosbHUK. lIpsIMOYrosbHBIN,
OCTPOYTOJIbHBIM, TYNOYTOJIbHBI  TPEyrojabHUKM. DBHemHue yriuel TpeyrosnbHHKa. HepaseHcTBO
TPEYroJbHUKA.

Yerpipéxyronpuuku.  Ilapamnenorpamm,  pomM0,  NpsAMOYTOJIBHUK, — KBaJgpar,  Tpamenus,
paBHOOepeHHas Tparnenus. CBONCTBA U MPU3HAKU NapajuiesorpaMma, poMoa, npsiMoOyrojbHUKa, KBapara.

OKpyKHOCTb, KPYT

OKpy’KHOCTb, KpYyT, UX 3JIEMEHTbl U CBOMCTBA; LIEHTpaJbHbIE M BlNHcaHHbIE yribl. KacarenbHas u
CeKylllass K OKPYXKHOCTH, MX CBOWCTBAa. BnmcaHHble M ONHCaHHBIE OKPYXHOCTU MJISi TPEYTOJILHUKOB,
YeThIPEXYTOJbHUKOB, IPABUILHBIX MHOTOYTOJIbHUKOB.

I'eomerpuueckue Gpurypsl B npocTpaHcTBe (00bEMHBIE TeJa)

MHororpaHHuK # ero 23jieMeHTbl. Ha3BaHHMs MHOTOrpaHHMKOB C pa3HBIM IIOJIOXKEHHEM U
KoJIM4ecTBOM rpaHeil. [lepBuuHbIe mpencTaBieHus o0 NUpaMuje, napauienenunene, npusme, cepe, mape,
LHWIMH]IPE, KOHYCE, UX 3JIEMEHTax U MPOCTEHIINX CBOMCTBAX.

OTHOICHNS

PagsencrBo puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [IpU3HaKy paBeHCTBA TPEYTOJIBHUKOB.

IHapanieabHOCTH NPAMBIX

[TpusHakn M CBOMCTBa MNapajUIeNIbHBIX NpsAMbIX. Akcuoma mnapauiensHocTH EBkinmpa. Teopema
Qauteca.

IlepnenauKyasipHbIe NPSIMbIE

ITpsimoii yrou. Ilepnenaukynsp k npsimoi. HaknonHas, npoekunsa. CepeIMHHBIN NEPIEHAUKYISAP K
oTpe3ky. CBOMCTBA U MPU3HAKU MEPIEHIUKYISIPHOCTH.

IHoxooue

[TponopuroHanbHble 0Tpe3kH, nogodue guryp. IlogoOubie TpeyroabHuku. [lpru3naku mogodus.

B3anmHoe pacnosio:keHue npsiMOi U OKPY>KHOCTH, IBYX OKPYKHOCTEH.

HN3mepenus u BbIYMCICHUS

Beanunnbl

ITousitue Benwuunubl. [nuna. M3mepenue mmuHbl. EquHuibl uzmepenus JUiMHbl. Benwuuna yria.
I'pagycHas mepa yria.
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[TonsatHe o0 miOMmAAM IUIOCKOM ¢Gurypsl u e€ cBoicTBax. M3mepenue ruromaneid. Egunuisi
U3MEpEHUs TUIOIIA N,

[IpencraBienue 06 06bEME U ero cBoiicTBax. M3mepenue oobéMa. Equnuiiel uzmepenus: 00bEMOB.

N3mepenusi 1 BbIYMCICHHUA

WHCTpyMEHTBI JUIsi U3MEPEHUH U IOCTPOCHHUM; HM3MEpPEHME U BBIYMCIEHUE YIJIOB, JUIMH
(paccrostHuii), miomaaen. Tpuronomerpuueckue GyHKIMHM OCTPOTO yria B MPsIMOYTOJbHOM TPEYrOJIbHHUKE
Tpuronomerpuueckre GpyHKIUN TYIOro yria. Beraucienue 31eMeHTOB TPEYTOIbHUKOB C MCIIOJIb30BaHUEM
TPUTOHOMETPUYECKHUX COOTHOUICHUH. POpMyJIBI IIOLIAN TPEYTOIbHUKA, TApaJIJIeIOrpaMMa U €ro YaCTHBIX
BUJIOB, ()OPMYJIBI JJIMHBI OKPYXXHOCTH M IuIoIaau kpyra. CpaBHEeHHE U BhIYHCICHHE Tuiomanei. Teopema
[Tudaropa. Teopema cuHycoB. Teopema KOCHHYCOB.

Paccrossnus

Paccrosnue mexxay Toukamu. PaccrosiHue ot Touku 10 npsimoi. Pacctosinue Mexny gurypamu.

I'eomeTpnyeckne NocTpoeHus

['eomeTpuueckue MOCTPOSHUS Ul MILTFOCTPALIMA CBOWCTB F€OMETPUUYECKUX QUTYP.

WMHCTpyMEHTBI U1 IOCTPOCHUM: UPKYJIb, JIMHEWKA, YTOJIbHUK. [IpocTeime mocTpoeHus IUpKyJIeM
U JINHEMKOMN: IOCTpOeHNEe OUCCEKTPUCH! YIUIa, IEPIEHIUKYJIIpA K IPSIMOM, yIJia, paBHOI'O JaHHOMY,

[TocTpoeHne TpeyroabHUKOB IO TPEM CTOPOHAM, JIBYM CTOPOHAM M YINIy MEXKIY HUMH, CTOPOHE U
IBYM IIPUWJIEKAIIUM K HEW yTrjaMm.

[enenue oTpe3ka B JaHHOM OTHOIIEHUH.

I'eomerpnyeckune npeodpazoBaHus

IIpeoOpazoBanusn

[Tonstue mnpeoOpazoBanus. IlpencraBieHne o MeTanpeAMETHOM IOHATUH «IIPeoOpa3oBaHUE).
ITonobue.

JIBMsKeHust

OceBas u LIeHTpaibHasi CUMMETPHS, IIOBOPOT U MapajiesbHbli nepeHoc. KomOuHanum nBuxeHui Ha
IJIOCKOCTH U UX CBOWCTBA.

BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

BexTopsl

[TonsTHe BeKTOpa, NEHCTBUS HAJ BEKTOPAMH, HCIOJIH30BAHHWE BEKTOPOB B (DH3HKE, pas3iioKeHHE
BEKTOPA Ha COCTABJIAIOLINE, CKAIPHOE IIPOU3BEICHUE.

Koopannatsl

OcCHOBHBIE TMOHSTHS, KOOPJAMHATHI BEKTOPA, PACCTOSTHUE MEXAy Toukamu. KoopawHaTsl cepenuHbl
oTpe3Ka. YpaBHeHUs Guryp.

[IprMeHeHre BEKTOPOB U KOOPJAMHAT JIJIs1 PEMIEHUS IPOCTEUIIINX T€OMETPUUECKUX 3a/1a4.

Hcropust MaTeMaTHKHU

Bo3HukHOBEHME MaTeMaTHKH Kak Haykd, OJTambl e€ pa3BuTHs. OCHOBHBIE pa3ieibl MaTeMaTHKH.
Brinaromuecs: MaTeMaTHKH U X BKJIAJ] B Pa3BUTHE HAYKH.

beckoHeYHOCTh MHOKECTBA MPOCTHIX YHcel. Yuncna u JUInHbI 0Tpe3KoB. Panmonansabie uncna. [lorpedHOCTD
B UppannoHanbHbIX yncinax. [lkona [Tudaropa

3apoxeHue anreOpsl B HeApax apupmeruku. An-Xopesmu. Poxxnenne OyksenHoii cumBonuku. 11.depma, O©.
Buer, P. [lexapt. UcTopus Borpoca 0 Hax0xkIeHUN POpMyJT KOpHEH anredpandecKnX ypaBHEHUN CTENeHeH, 00X
geTeip€Xx. H. Tapranss, Jx. Kapmano, H.X. A6ens, D.lanya.

[losiBnenne MeTona KOOpAMHAT, MO3BOJIAIOLIETO NEPEBOJUTH T'€OMETPUYECKUE OOBEKTHI Ha SI3bIK ajreOphl.
[osenenue rpadukoB pynkumit. P. exapr, I1. depma. [Ipumepsl pa3inuHbIX CUCTEM KOOPIAHHAT.

3anava Jleonapmo [Iuzanckoro (duboHayun) o Kposukax, yucia GuboHauyun. 3agada o MaXMaTHOH JOCKE.
CX0oIMMOCTh TEOMETPUIECKOM MTPOTPECCHH.

Hcroku Teopun BEposSTHOCTEH: cTpaxoBoe aeno, azaptHele urpel. II. ®epma, B.Ilackans, 5. bepnymim,
A .H.Koamoropos.

Ot 3emnienenus k reomerpud. [ludarop u ero mkona. danec, Apxumen. [lnaron u Apucrorens. [loctpoeHue
MPaBUIBHBIX MHOTOYTOJbHUKOB. Tpuccekuus yria. KBanparypa kpyra. Y asoenue ky0a. HMcropus umncna n. 3omoroe
ceuenue. «Hauana» Epxmmna. JI Ditep, H.W.Jlo6aueBckwuii. MicTopus maroro mocrynara.
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I'eomeTpus u uckycctBo. I'eomeTpudeckne 3aKOHOMEPHOCTH OKPYKAIOIIEr0 MUPA.

ActpoHomus u reoMerpus. UTo u kKak y3Haimu AHakcarop, Opatochen u Apucrapx o pazmepax JIyHbl, 3emin
u Comamna. Paccrosaus ot 3emiu no JIyaer u Comaria. Mizmepenue paccrosHus ot 3emun 10 Mapca.

Ponp poccuiickux yu€Heix B pa3Butud Maremaruku: JI.Diinmep. H.U.JloGauesckwuii, I1.J1.UeObimes, C.
Kosanesckas, A.H.Konmoropos.

Marematuka B pasButuu Poccum: Ilerp |, mkonma mMaremMaTHYecKWX W HaBUTAIKUX HAYK, pPa3BUTHE
poccutickoro ¢uota, A.H.Kpsuios. Kocmudeckas nporpamma u M.B.Kenpi.
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Aurebpa. 7 kiaace
(3 waca B Henenro, Bcero 102 gaca)

Ne Copepxxanue yueOHOT0O KosnnuyectBo | XapakTepHCTHKA OCHOBHBIX BHIOB J1eATEJIbHOCTH
§ MarepuaJjia 4acoB YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHUIH)
I'naga 1
JIuHeiiHOe ypaBHeHHE 15
€ OJJHOM IepeMeHHOoMH
1 | Beexenue B anredpy 3 Pacnosnasams uncnoBble BBIPaXKEHUS U BBIPAKEHUS C
- IIepEMEHHBIMMU, JIMHEHHbIE YpaBHeHus. [IpuBoauTh
2 HHHefIHoe yPaBHeHUE ¢ 5 MIPUMEPHI BHIPAXKEHUH C EPEMEHHBIMU, TUHEHHBIX
OZHOM ITEPEMCHHOM ypaBHeHUMH. COCTaBIISITh BBIPA)KEHUE C MEPEMEHHBIMU
3 | Pemenme 3a1a4 ¢ TOMOIIBIO 5 110 YCJIOBHUIO 3a/1a4i. BbINoNHATE IpeoOpazoBaHus
ypaBHeHuii BBIPQ)XEHUI: IPUBOJIUTH [10JI00HBIE CllaraeMble,
packpbiBaTh CKOOKM. HaxonuTh 3HaUeHNE BHIPAKEHUS
[ToBTOpEHUE U 1 C NIePEMEHHBIMU NIPH 3a/IaHHBIX 3HAYCHUAX
cucreMaTHu3anus yueoHoro nepeMeHHbIX. Knnaccuduimposats ajiredpandeckue
MaTepuaia BbIpakeHus. ONUCHIBATH LIEJIbIE BBIPAKEHMUSL.
@opmynuposams ONPENCICHUE JIMHEHHOTO
Konrpom:nas pabora Ne 1 1 ypaBHeHUs. PemiaTh TuHelHOE ypaBHEHHE B 001LEM
Buje. IHTepnpeTupoBaTh ypaBHEHUE Kak
MaTeMaTHYECKYyI0 MOJIEb pealbHOW CUTYallHH.
OnuceIBaTh CXEMy peLIEHUs TEKCTOBOM 3aauu,
IIPUMEHSATH €€ /17151 pellieHus 3a/1a4
I'naea 2
Lenble BoIpaKkeHUs 52
4 | ToxJ1IeCTBEHHO paBHbIE 2 Dopmynuposamy:
BbIpakeHUs. ToxecTBa onpeodenenus; TOKIECTBEHHO PABHBIX BhIPAKEHHIH,
TOKJIECTBA, CTENICHU C HATypaJIbHbIM [TOKA3aTEJIEM,
5 | Crenenb ¢ HaTypasbHbIM 3 OJIHOYJIEHA, CTAHAAPTHOTO BHUJIA OJJHOUJICHA,
ToKasaTeieM KO3 pHIIMEHTa OTHOWIEHA, CTENIEHN OJTHOUJICHA,
6 | CBoiicTBA CTEMEHN C 3 MHOTOYJIEHA, CTENIEH! MHOTOUWIEHA;
HATYPaTBHBIM TTOKa3aTeNeM c6oticmea: CTETIEHN ¢ HaTypaJIbHBIM I0Ka3aTelleM,
3HaKa CTEIEHU;
7 | OnHOUNEHbI 2 npaeuaqa: 10Ka3aTeabCTBa TOXKIECTB, YMHOXKCHHUS
OJIHOYJIEHA Ha MHOTOYJIEH, YMHOKE€HUSI MHOTOUJICHOB.
8 | Muorounersl 1 /loka3vieams CBOMCTBA CTENIEHU C HATYPaJIbHBIM
9 | Croxenye M BLIMHTARKE 3 MoKazareseM. 3aluchbiBaTh U 1I0Ka3bIBaTh (POPMYJIBIL:
MHOTFOUIIEHOB IIPOU3BENECHUS CYMMBI U Pa3HOCTH JIBYX BBIPAKEHUM,
Pa3HOCTH KBaJPaTOB JIBYX BbIpa)KEHUH, KBajpaTa
KonTponbHas padora Ne 2 1 CYMMBI M KBaJlpaTa pa3HOCTH JIBYX BBIPaKEHUH,
10 | VuHorKerue omoweHa Ha 4 CYMMBbI KyOOB ¥ pa3HOCTH KyOOB ABYX BBIPAKECHMUIA.
Buviuucnsams 3HaueHNE BBIPAXKEHUN ¢ IEPEMEHHBIMH.
MHOTOHIICH [IpumeHsTH CBOWCTBA CTENIEHHU IS TPE0OPa30BaHUs
11 | YMHOXeHre MEOrowIeHa Ha 4 BBIPAKEHUI. BBINOIHATE YMHOKEHNE OHOWIEHOB U

MHOI'OYJICH

BO3BCJICHHUEC OAHOYJICHA B CTCIICHD. HpI/IBOJII/ITI)
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Ne Conep:kanue y4e0HOro KosnyecTBo | XapakTepucTHKAa OCHOBHBIX BUIOB J1€ATEJIbHOCTH
§ MaTepHaJia 4acoB YYECHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIl)

12 | Pa3noxeHrue MHOTOWIEHOB Ha 3 OJTHOWIEH K CTaHAAPTHOMY BUAY. 3alUChIBATh
MHOXHTEIH. BeiHeceHue MHOTOYJICH B CTAaHIaPTHOM BH/IE, OTIPENIENIATh CTETIEHb
00111er0 MHOXKHTES 3a MHorowieHa. [IpeoOpa3oBbIBaTh IPOU3BEICHNE
CKOOKH OJTHOWJIEHA ¥ MHOTOWJIEHA; CyMMBI, Pa3HOCTH,

13| p 3 IIPOU3BECHNUS IBYX MHOI'OWJIEHOB B MHOTOUJICH.

a3JI0XKCHHC KTOFOI{HGHOB Ha BhINONHATE pa3nokeHne MHOTOWICHA Ha MHOKUTEIN
MHOMKHUTEIIH. VICTOA CrocoO0M BBIHECEHHUS OOIIEro MHOKUTEIS 32 CKOOKH,
TPYIITHPOBKH CII0cOO0M IPYHIHUPOBKH, 110 (hOpMyIam
Kontponbaas paGota Ne 3 1 COKpAIEHHOI'O0 YMHOKEHHSI U C IPUMEHEHUEM
HECKOJIBKUX crioco00B. VIcronp30BaTh yKa3aHHbIE

14 | TIpousBeneHue pasHOCTH U 3 npeoOpa3oBaHus B IPOILIECCE PEIICHHs ypaBHEHUH,
CYMMBI JIBYX BbIpaXKEHUN JI0Ka3aTeNbCTBA YTBEPKICHUH, PEIICHHUS TEKCTOBBIX

3aja4

15 | Pa3HOCTB KBaJpaToB ABYX 2
BBIPAKECHUU

16 | KBagpar cyMMBI U KBagpaT 4
Pa3HOCTH JBYX BBIPAKEHUN

17 | IIpeobpazoBaHue 3
MHOTOYJIEHA B KBapaT
CYMMBI WJIM PA3HOCTH JIBYX
BBIPAKECHUU
KonTponpsHas padora Ne 4 1

18 | Cymma u pa3HOCTH KyOOB 2
JIBYX BBIpAKEHUN

19 | IIpumeHeHue pa3nuyHbIX 4
CIoco0O0B Pa3I0KEHUS
MHOTO4JIEHa Ha MHOXKUTEIN
[ToBTOpenue n 2
cucTeMaTH3anus yaeOHoro
marepuaa
KonrtpomnbHas padora Ne 5 1

I'nasa 3
DOyHKIHT 12

20 | CBsi3u MeX Ty BETMYMHAMH. 2 IIpusooums puMepbl 3aBUCUMOCTEN MEXTY
OyHkms BeIMYMHAMU. Pa3nuyarek cpeam 3aBUCUMOCTEH

1| c 5 > (YHKIIMOHATIFHBIE 3aBUCHMOCTH.

1oco0bl 3aaHKA PYHKIMH Onucvlieams nowsimus: 3aBUCUIMOIN U HE3aBUCUMOI

22 | Tpaduk dpyHKuMH 2 MepEeMEHHbIX, (QYHKIUHU, apryMeHTa (YHKIINH;

crnocoObl 3aanus GyHKuuu. PopMyIHUpoBaTh

23 | Jluneitnas ¢pyHkuus, eé 4 ornpezeneHus: o01acTu onpeaeneHus GyHKIHIH,

rpaduk 1 cBOMCTBA
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Ne Conep:kanue y4e0HOro KosnyecTBo | XapakTepucTHKAa OCHOBHBIX BUIOB J1€ATEJIbHOCTH
§ MaTepHaJia 4acoB YYECHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIl)
[ToBTOpEHKE M 1 obnactu 3HaueHur QyHKIMH, rpaduka GyHKIINH,
cucTeMaTH3anus yueOHoro JTUHEHHOU (PYHKINH, IPSIMOI MPOMOPIIMOHAIBHOCTH.
marepuaia Buiyucnams 31auenue QyHKIMU 10 3aJJaHHOMY
3Ha4eHuIo apryMmeHTa. CocTaBiIsATh TaOIHIIbI 3HAYCHUN
Kontponbhas pabora Ne 6 1 ¢byukmun. CtpouThb rpaduk QyHKINH, 3aJaHHOM
tabauuno. [o rpaduky ¢pyHKIMH, SABISIOMIEHCS
MOJIEJIBIO PEATIBHOIO MPOLIecca, ONPeNesTh
XapaKTepUCTUKH 3TOro npouecca. CTpouTs rpaduk
JIMHEWHON (DYHKIIMH U MPSMOM IPOIOPIIMOHATIEHOCTH.
OnwuceIBaTh CBOWMCTBA 3TUX (DYHKIMHA
I'naea 4
CucremMbl JIMHEHHBIX 19
YPaBHeHMii
¢ ABYMsI MepeMeHHbIMH

24 | YpaBHECHHS C TBYMSI 2 Ilpusooumsv npumepol. ypaBHEHUS C IBYMS

HepEeMEHHBIMU NIePEMEHHBIMU; TMHEHHOTO YpaBHEHHUS C IByMsI
- MEPEMEHHBIMH; CUCTEMBI JIBYX JIMHEHHBIX ypaBHEHUN

25 | Jlunefinoe ypapHeHue 3 C IByMsl [IEpEMEHHBIMH; pealIbHBIX ITPOLIECCOB, IS
ABYMi ICPECMCHHBIMH 1 CTO KOTOPBIX ypaBHEHHE C IBYMsI IEPEMEHHBIMH HITH
rpagux cucTeMa ypaBHEHUH ¢ AByMS IEPEMEHHBIMU SBIISIIOTCA

26 | CHCTEMBI ypaBHEHHIT ¢ IBYMS 3 MaTeMaTHIECKUMHU MOJCIISIMH.
nepemenHbME. ['paduaeckuii OmnpenensTs, ABISETCS JIM Iapa YUCes pelieHueM
METOT EIITeHHS CHCTEMBI TAHHOTO YpaBHEHHUS C IBYMSI IEPEMEHHBIMHU.

JIBYX JIMHEHHBIX YPABHEHUI C Dopmynuposam:
JIBYMS TIepEMEHHBIMH onpedeneHus: PELICHNUs] YPaBHEHUS C ABYMS
MEPEMEHHBIMH; YTO 3HAUUT PEIIUTh YPABHEHUE C

27 | PemieHue cucteM JIMHEHHBIX 2 JBYMsI IEpEMEHHBIMU; TpaKa ypaBHEHHUS C ABYMS
YpaBHEHHI METOIOM NEPEMEHHBIMU;, TMHEWHOTO YpaBHEHHUS C IByMsI
HOJICTAHOBKHU MIEPEMEHHBIMHI; PEIICHHS CUCTEMbI YPAaBHEHHI C

- JIBYMsI IEpEMEHHBIMU;

28 | Pemenmue CHCTCM JIMHCHHBIX 3 c6801icmea YPaBHEHMI C IBYMs IEPEMEHHBIMU.
YPAaBHCHHIH MCTOZIOM Onucviéams: CBOWCTBA rpaduka TMHEHHOTO
CHONKCeHMA ypaBHEHUSI B 3aBHCUMOCTH OT 3HAUCHHH

29 | Permenue 3a1au ¢ MOMOIIBIO 4 KO3 PHUIHMEHTOB, TpapUUeCKHii METO ] peleHHs
CHCTEM IHHCHHEX CHCTEMBI IBYX YPaBHEHHH C JIBYMSI TIEPEMEHHBIMH,
ypaBHeHuit METOJl IOACTAHOBKU M METO/ CIIOKEHH U1 pELIeHus

CHCTEMBI ABYX JJMHEWHBIX YPAaBHEHUH C ABYMS
[ToBTOpenue u 1 NepEeMEHHBIMH.
cUCTeMaTU3alus y4eOHOro Cmpoumb TpaUK JTMHEHHOTO yPaBHEHHUS C IBYMs
marepuaia NepeMeHHbIMH. PemaTh cucTeMbl IByX JIMHEHHBIX
KonrponsHas pabota Ne 7 1 YpaBHEHHH C IBYMSI IEPEMEHHBIMHU.

Pewams TexcTOBBIE 33/1a4H, B KOTOPBIX CUCTEMA JBYX
JIMHEWHBIX YPaBHEHUH C ABYMS NIEPEMEHHBIMU
SIBJISIETCS. MATEMATUYECKON MOJIEIIBIO PEATIbLHOTO
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Ne Conep:kanue y4e0HOro KosnyecTBo | XapakTepucTHKAa OCHOBHBIX BUIOB J1€ATEJIbHOCTH
§ MaTepHaJia 4acoB YYECHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIl)

rpolecca, U MHTEPIPETUPOBATh PE3yJIbTAT PELICHUS
CHUCTCEMBI

IloBTOpEHUe U cucTeMATH3ALMA 4

y4eOHOro marepuaJja

YopakHeHus A1 HOBTOPEHUS 3

Kypca 7 Kiacca

HToroBast KOHTpOJIbHAs paboTa 1
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Aureopa. 8 kiaace
(3 gaca B Hepemo, Becero 102 gaca)

XapaKTepncTnRa OCHOBHbBIX BU/I0B

Ne Conep:kanue y4e0HOT0 AeSITeJIbHOCTH YYeHUKA
§ MaTepuaJia (Ha ypoBHe y4eOHBIX AeliCTBHIi)
KosmuectBo
4yacoB
I'naga 1
PanuonanbHble BbIpaKeHUsI 42
1 | PanuonaneHbie qpodu 2 Pacnosnasams 1envie panyioHaibHbIE
_ _ BBIPKEHUS, IPOOHBIC PAIIMOHATBHBIE
2 | OcHOBHOE CBOICTBO paliOHaIbHON 3 BBIPAKEHIS, PHBOTD TPHMEPHI TAKHX
Apo6u BBIPAKCHUIA.
3 | Cio)eHue 1 BEIMUTAHKME PALMOHAIBHBIX 3 Dopmynuposam:
Apo06eil ¢ OIMHAKOBBIMHU 3HAMEHATEIISMH onpeodenenus.: palHOHAILHOTO BLIPAAKCHIA,
JOTTYCTUMBIX 3HAUEHUN TIEPEeMEHHOM,
4 | CnoxeHue U BBIYMTAHUE PALIMOHAIBHBIX 6 TOKJICCTBEHHO PABHBIX BBIPAKEHUH,
Ipo0eii ¢ pa3HBIMUA 3HAMEHATEIISIMH TOKJIECTBA, PABHOCUJIILHBIX YpaBHEHUIA,
paIMOHATILHOTO YPABHEHUS, CTCTICHH C
KontposHas pabora Ne 1 1 HYJIEBBIM [TOKa3aTeJeM, CTENIEHU C LIEIbIM
5 | YMHOX€eHHUE U JIeIEHHE PAI[HOHATBHBIX 4 OTPHUILATEILHBIM TI0KA3aTEIEM, 5
poGeii. Bospe/ieH1e pauuoHaIbHOl CTaH/IapTHOT'O BUJA YKCia, 00paTHOU
JPoGH B CTENeHb PONOPLHOHANBHOCTH;
ceoticmaa: OCHOBHOE CBOMCTBO
6 | ToxmecTBEeHHBIE TPEOOPa3OBAHUS 4 PalMOHAIBHON IPOOH, CBOWCTBA CTEIEHH C
PalMOHAJIbHBIX BBHIPAKEHUH LEJIBIM TTOKa3aTeNleM, YpaBHeHHUH, QyHKINN
Kontponbnas padota Ne 2 1 y= g ;
7 | PaBHOCWIJIbHBIE ypaBHEHUSI. 3 npasuna: ClOXKEeHUs!, BBIMUTAHUS,
PanmonaisHbIC ypaBHEHUS YMHOXKEHUS, IeTeHUsI TpoOeid, BO3BeIeHUS
JIpoOH B CTEICHb;
8 | CreneHb ¢ 1ENBIM OTPHUIIATETHHBIM 4 YCn06UE PABEHCTBA APOGH HYJIIO.
TIoKasatesiem Jloka3zvléams CBOMCTBA CTEIEHHU C 1EITBIM
9 | CBoiicTBa CTENEHU C LEIBIM TOKa3aTeNeM 4 TIOKa3aTCIEM.
Onucvlieams TpadUueCKUil METOJT PEIICHUS
10 DVHKIL Y — k 4 YpaBHEHHI C OTHOW TIEPEMEHHOM.
YHKIHS Y = X Ilpumensims OCHOBHOE CBOWCTBO
1 eé rpauk panroHanbHON APOOU IJIs COKpAIEHUS
u npeobpazoBanus apodei. [IpuBoauth
IloBTOpEHNE M CHCTEMATH3ALUS 1 IpoOu K HOBOMY (00111eMy) 3HaMEHATeIIIo.
y4eOHOro Marepuana Haxonuts cymMMy, pasHOCT®,
KoHTpobHas pabota No 3 1 IPOU3BEICHUE U YACTHOE APOOEH.

BEITIOJTHATE TOXKIECTBEHHEIE
MpeoOpa30BaHUs PAIHOHATBHBIX
BBIPAKECHMUIA.

Pewams ypaBHeHUs ¢ IEpEMEHHOM B
3HaMeHaTese Ipoou.

Ilpumensims CBOMCTBA CTENEHU C LIETBIM
TOKa3aTeseM JJisi TpeoOpa3oBaHms
BBIPAKCHUI.
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XapakTepucTHKA OCHOBHBIX BU/10B

Ne Conep:xxanue yueOHOT0 AeSITeIbHOCTH YUCHUKA
§ MarepuaJjia (Ha ypoBHe yUeOHBIX JeilcTBUIl)
KosnuyecrBo
4yacos
3anucvieams yuciia B CTAaHAAPTHOM BHUJIE.
Buinonnams nocTpoeHUe U UTEHUE
rpaduka GyHKIUU Y = ;
I'naea 2
KBagparHble KOpHH. 26
JlelicTBUTE/IbHbIE YHCJIA
11 | Oynkuus y = X2 3 Onucwisams: TIOHATHE MHOKECTBA,
u e€ rpadux 3JI€eMEHTa MHOKECTBA, CIIOCOOBI 3a/ITaHUS
N MHO>KECTB; MHOKECTBO HATypaJbHBIX
12 KBaI[paTHI)If! KOpHU. AprU(pMETHUIECKU 4 YHCeNT, MHOKECTBO [E/IbIX HHCEl,
KBaZIpaTHBIM KOPCHb MHO>KECTBO PaI[MOHATILHBIX YHCEL,
13 | MHOECTBO 1 €I'0 STIeMEHThI ) MHOKECTBO JICUCTBUTEIIbHBIX YACET U
CBSI3M MEXKAY dTUMH YUCIOBBIMU
14 | ITonmHuoxecTBO. Omnepaiy HaJl 2 MHOKECTBAMU; CBSI3b MEKTY
MHOECTBAMU OECKOHEYHBIMU JCCSITUYHBIMU JPOOSIMU U
paloHaIBHBIMH, UPPAITIOHAIEHBIMU
15 | YucnoBbie MHOXECTBa 2 S
16 | CBoiicTBa apu(pMETHIECKOTO 3 Pacnosnasamp panuoHaIbHbIE U
KBaJ[PATHOTO KOPHS UppaluroHaigbHble uncina. [IpuBoauts
MIPUMEPHI PAIMOHATBHBIX YUCEIT U
17 | ToxnaecTBeHHBbIE IPEOOPA30OBAHUS 5 MPPAIMOHATBHBIX YHCEIL.
BI)Ipa)KeHI/II\/'I, COACpKAIIUX KBaJpaTHbBIC 3anucwviéams ¢ TTOMOIIBIO q)opMyJI
KOpHU CBOMCTBA JEHUCTBUH C JECHCTBUTEIbHBIMU
YUCJIaMH.
18 | dymxuus y= Jx 3 Dopmynuposams.
¥ €€ rpaduk onpeodenenus: KBaIpaTHOTO KOPHS U3
yucna, apu(MeTH4ecKoro KBaapaTHOTO
[ToBTOpEHME M cUCTEMAaTU3 AN 1

yueOHOro Matepuaia

KOpHA U3 4KcCilia, paBHbIX MHOXCCTB,
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Copnepxxanue yueOHOIo
MaTepHaja

KoaunuecTtBO
JacoB

XapakTepucTHKA OCHOBHBIX BU/10B
AeSITeIbHOCTH YUCHUKA
(Ha ypoBHe yUeOHBIX JeilcTBUIl)

Kontpoinbnas pabora Ne 4

1

IIOJIMHOKECTBA, IEPECCUECHUS MHOKECTB,
00bEeIMHEHUS] MHOYKECTB;

ceoticmea: GyHKIUM Y = X2,
apu(METHUECKOTO KBaJPaTHOTO KOPHH,

byHKIMK Y = Jx.

Jloka3biBaTh CBOMCTBA apu(PMETUIECKOTO
KBaJIPaTHOT'O KOPHSI.

Cmpoump rpaduku GyHKImil Y = X2 u

y=vx.

Ipumenamo noHsTHE APUPMETHIECKOTO
KBaJpaTHOT'O KOPHS ISl BEIYUCIICHUS
3HAUYECHUW BBIPAXKECHUU.

Ynpowamye BeIpakeHMs1, COAEPKALLIE
apudmeTnyecKkue KBaapaTHbIEe KOPHHU.
Pemiate ypaBuenus. CpaBHHBATh 3HAYCHUS
BbIpaxkeHH1. BoImonHsATs mpeodpa3zoBaHue
BBIPAKEHUI C MPUMEHEHHEM BBIHECCHUS
MHOKHUTEIS U3-T10]1 3HaKa KOPHS, BHECEHUS
MHOYKUTEJISI IO/ 3HAK KOPHS. BhINOIHATH
OCBOOOKICHHE OT UPPALIMOHAIBHOCTH B
3HaMeHarene JpoOH, aHaIu3 COOTHOLIEHUH
MEXAY YUCIOBBIMA MHOXECTBAMHU U UX
3JI€EMEHTaMU

I'naga 3
KBanpatHnbie ypaBHeHHsA

24

19

KBanparssle ypaBHeHus. Pemenue
HEMOJIHBIX KBaJPATHBIX ypaBHEHUN

20

dopMyia KOpHEW KBaIpaTHOTO
ypaBHEHUs

21

Teopema Buera

KonrtpomnbHas padora Ne 5

22

KBanpatsblil TpExueH

23

Pemenue ypaBHeHUH, CBOIAIINXCS K
KBaJ[paTHbIM YPaBHEHUSIM

AW | L | W

24

PannonaneHbIe ypaBHEHHS Kak
MaTEeMaTU4YeCKUE MOJENH PeaIbHbIX
CUTyauuin

[ToBTOpEHHUE U CHCTEMAaTH3aIUs
yueOHOro MaTepuaa

Pacnosnasams 1 IpUBOAUTE TPUMEPHI
KBa/IpaTHBIX YPAaBHEHUH pa3IMuHbIX BUIOB
(TIOJTHBIX, HEMIOJTHBIX, TPUBEAEHHBIX ),
KBaJI[PpaTHBIX TPEXUIICHOB.

Onucwviéams B 0011IeM BUJIE pEIICHHE
HEMOJIHBIX KBaJIpaTHbIX YPaBHEHUH.
Dopmynuposamu.:

onpedeneHus: ypaBHEHUs MIEPBOIl CTEIEHH,
KBaJIpaTHOTO YPaBHEHUS; KBaIPaTHOTO
TpEXWIEHa, TMCKPUMUHAHTA KBaJApaTHOTO
YPaBHEHUS U KBAJIPaTHOTO TPEXUIICHA,
KOPHS KBaJPaTHOTO TPEXWICHA,
OMKBa/PaTHOTO ypaBHEHHUS;

C6801icmea KBaIpaTHOTO TPEXWICHA,
meopemy Bueta u oOpaTHyo eif Teopemy.
3anucvieamov 1 1OKa3BIBATh POPMYITY
KOpHEW KBaJpaTHOTO ypaBHEHUS.
HccnenoBaTh KOMMYECTBO KOPHEN
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Ne Copnepxxanue yueOHOIo
§ MarepuaJjia

KoaunuecTtBO
JacoB

XapakTepucTHKA OCHOBHBIX BU/10B
AeSITeIbHOCTH YUCHUKA
(Ha ypoBHe yUeOHBIX JeilcTBUIl)

Kontponbnas pabora Ne 6

1

KBaJIPaTHOT'O YPABHEHUS B 3aBUCUMOCTH OT
3HaKa ero JMCKpPUMHHAHTA.

/Jlokazvieams meopemsi: Buera (npsmyto u
00paTHY10), O pa3JI0KEHUU KBAAPATHOTO
TpEXUeHa HA MHOKUTEIH, O CBOKCTBE
KBaJPaTHOTrO TPEXUJIEHA C OTPULIATEIbHBIM
JUCKPUMHHAHTOM.

Onucvieams Ha IPUMEPAX METOJ1 3aMEHbI
MIEPEMEHHOM JJIsI peIICHUsI YPaBHEHUH.
Haxooums xOpHU KBaJIpaTHBIX YpaBHEHUI
pa3inyHbIX BUIOB. [IpuMeHsTh TeopemMy
Buera u oOpatHyto0 €l Teopemy.
BrInonaHATE pa3nokeHue KBagpaTHOro
TpéxuieHa Ha MHOkuUTenu. Haxoaute
KOPHU YpaBHEHH, KOTOPbIE CBOJATCS K
KkBaJpaTHbIM. COCTaBISATh KBAJAPATHHIC
YPAaBHEHUS U YPABHEHUS, CBOSIIHECS K
KBaJIPATHBIM, SIBJISIOIIHAECS
MaTEMaTUYECKUMH MOJIETSIMU PEAIbHBIX
CUTYyalHi

IloBTOpPEHME U cUCTEMATH3ALNS
yueOHOro MmaTepuasia

10

YnpakHeHus A TOBTOPEHUsI Kypca 8 kiacca

Hrorosas KOHTPOJIbHAA pa60Ta

34




Aureodpa. 9 kaace

(3 gaca B Hepemo, Becero 102 gaca)

No Conep:xanue yuedHOTo KoanyecTtBo | XapakTepucTHKa OCHOBHBIX BH/IOB [eATE€JIbHOCTH

§ MarepuaJjia 4acoB YYeHHMKA

(Ha ypoBHe y4eOHBIX AelCTBHIi)
I'nasa 1
HepaBencrBa 21
1 | YucnoBble HepaBEHCTBA 3 Pacnosznasams n npuBOAUTH IPUMEPBI YUCIOBBIX
N HEPaBEHCTB, HEPABEHCTB C TIEPEMEHHBIMH, JINHEHHBIX

2 | OcHosHble cBO¥CTBA 2 HEPABEHCTB C OJITHOM MEPEMEHHOM, ABONHBIX
YHCIJIOBBIX HEPABEHCTB HEpABEHCTB.

3 | CnoxeHue U yMHOKEHUE 3 Dopmynuposams.

YHCIOBBIX HEABEHCTB. onpeoesnenus: CPABHEHUS IBYX MHCEI, PEIICHNUs

OLCHHBAHHE 3HAYCHHS HEPABEHCTBA © OJHOMH NEPEMCHHOH, PABHOCHIIBHBIX

BBIPAKEHHS HEPaBEHCTB, PEUICHUS CUCTEMBI HEPABEHCTB C OJJHOU
HEepeMEeHHOI, 001acTH ONpeieNICHHsI BEIPAXKEHUS;

4 | HepaBeHcTBa ¢ 0J{HOH 1 CB0LICMBa YMCIIOBBIX HEPABEHCTB, CIIOKEHUS U
epEMEHHO YMHO>KEHUS UHUCIIOBBIX HEPABEHCTB

/loxazvieamsb: CBONCTBA YUCIIOBBIX HEPABEHCTB,

5 Pemefme HCPaBCHCTE € 5 TEOPEMBI O CJIOKEHUM U YMHOKEHUH YUCIOBBIX
OJIHOW IIEpEMEHHOII. HEPABEHCTB.

‘1ucnoBbIC MPOMEKYTKH Pewamp nuHeliHbIe HEPABEHCTBA.

6 | CrcreMbl THHEHHBIX 5 3anuchIBaTh pEIICHUS] HEPABEHCTB M UX CUCTEM B
HEPaBEHCTB ¢ OJHO BUJIC YMCIIOBBIX IPOMEXYTKOB, 00bEAMHEHUS,
MepeMeHHOH MEPECEUCHIS YUCITIOBBIX MPOME3KY TKOB. PE::’IHaTI)

CHCTEMY HEPaBEHCTB C OJIHOM NEPEMEHHOIA.
IToBTOpEHUE M 1 OuenuBaTh 3HaUeHUE BbIpakeHus. M3o0paxaTs Ha
CHCTEMaTH3alus y4eOHOro KOOPJMHATHOM NPSMOM 3aJaHHBIE HEPABEHCTBAMU
marepuaa YHCIIOBBIE TPOMEKYTKH
KonTponbnas padora Ne 1 1
I'naga 2
KBaaparnunas pynkuus 32

7 | IloBTOpeHue u paciupeHue 3 Onucvieams NOHATHE QYHKINU KaK IpaBUia,

CBEJICHUH 0 PYHKINU YCTaHABJIMBAIOIIETO CBS3b MEXKIY SJIEMEHTAMH JIBYX
5 MHOYECTB.

8 | CroiictBa pyHKIIMH 3 Dopyyauposams:

9 | Mocrpoenwue rpaduk 2 onpedenenus: HyJd QYHKIHUU; TPOMEKYTKOB
bynkumn y = kf(x) 3HAKOIOCTOSHCTBA QYHKIIUH; PYHKIIUH,

BO3pacTarolel (yObIBaro1eil) Ha MHOXKECTBE;

10 | IToctpoenue rpaukoB 4 KBaJIpaTUYHON (YHKIIMM; KBaIPaTHOTO HEPABEHCTBA;
Gynxumit y = f(x) + b ceoticmea KBaJpaTUIHON (OyHKIMH;
ny="f(x+a) npasuia TIOCTPOCHUs TpaguKOB (HYHKIHIA C TIOMOIIBIO

. npeoOpa3oBanuii Buga f(x) — f(x) + b,

11 | KBagparuunas pyHKIus, €€ 6

rpaduk 1 cBOMCTBA

f(X) — fix + a); T(X) — ki(x).
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Ne Conep:kanue y4e0HOro KosnyecTBo | XapakTepuCTHKA OCHOBHBIX BUI0B [1€ATEJILHOCTH
§ MarTepuajia 4acoB Y4YE€HHKA
(Ha ypoBHe yUeOHBIX JeilcTBUII)
Kontponbnas padora No 2 1 Cmpoumw rpaduku GyHKIHUNA C TTOMOIIBIO
npeoOpaszoBanuii Buaa f(x) — f(x) + b;
12 | Pemenne KBagpaTHBIX 6 f(X) — fix + a); flx) — KE(X).
HCpaBCHCTB Cmpoums Tpaduk KkBaapatuyHoi pynkuuu. [1o
13 | CHCTeMBI ypaBHEHHIT ¢ BYMSI 6 rpa(?m(y KBaJIpaTUYHOM (DYHKIIMU OMUCHIBATH €€
TIepEMEHHBIMU CBOMCTBA.
Onucviéams cXeMaTHYHOE PACTIOIOKEHUE MapadoJIbl
[ToBTOpeHue u 1 OTHOCHUTEIIEHO OCH a0CIIMCC B 3aBUCUMOCTH OT 3HAKa
CUCTEeMAaTH3aIus y4eOHOTO crapirero Ko3pGUIMEeHTa U TUCKPUMHHAHTA
MaTepuaia COOTBETCTBYIOIIETO KBAIPATHOTO TPEXUIICHA.
Pewamy xBanpaTHbIe HEPABEHCTBA, UCIIONB3YS CXEMY
KonrpomeHad pabora Ne 3 1 pacIooKeH sl MapadoiIbl OTHOCUTENEHO OCH
a0crucc.
Onucviéamsv rpaUIeCcKUil METO/ PEIICHUS CUCTEMBI
JBYX YpaBHEHUH C IByMs IEpEMEHHBIMH, METO/T
MOJICTAHOBKH M METOJI CJIOKEHUS JIJISl PEIICHUS
CUCTEMBI JIBYX YpaBHEHU C IByMs IepEMEHHBIMU,
OJIHO W3 KOTOPBIX HE SBISICTCS JIMHECHHBIM.
Pewamys TexcToBBIC 331a41, B KOTOPBIX CHCTEMa JBYX
YPaBHEHUH C IBYMS IIEPEMEHHBIMHU SIBJISICTCS
MaTeMaTHYeCKON MOJIENbIO peaibHOTO Ipoliecca,
U MHTEPIIPETUPOBATH PE3YJILTAT PEIICHHS CHCTEMBI
I'naga 3
DJieMeHThI NPUKJIATHON
MaTeMATUKHU 21
14 | Marematuueckoe 3 Ilpusooums npumepsi: MaTEMaTUUECKUX MOJIEIICH
MOJIETUPOBAHUE peabHBIX CUTYallUi; TPUKIIATHBIX 3a7a4;
N pUOIKEHHBIX BETHYWH; UCTIOH30BAHUS
15 | IlpouenTHbie pacueTsl 3 KOMOHMHATOPHBIX MPABUJI CYMMBI M IPOU3BEICHHS,
16 | [IpUGIHKEHHDBIE BEIYHCICHAS 2 CIIy4aiHbIX COOBITHI, BKJIOYask JOCTOBEPHBIE U
HEBO3MOKHBIE COOBITHS; OTIBITOB C PABHOBEPOSITHBIMU
17 | OcHoBHBIE MpaBUiIa 3 MCXO0JIaMU; TIPEJICTABIICHUS CTATUCTUYECKUX JaHHBIX B
KOMOMHATOPHKHU BU/JIE TaOJHII, JUarpaMm, rpaduKoB; UCIIOIb30BAHUS
BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOIIMX SBJICHHUMN.
18 I-IaCToTa U BEpOSTHOCTh 2 Dopmyruposams:
cITyHaiHOro coGkITHA onpeodeneHus: aOCOMOTHON TTOTPEITHOCTH,
19 | Kiaccuueckoe oIpeeeHne 3 OTHOCHUTEJIbHOM MOTPENIHOCTH, TOCTOBEPHOTO
BEpOATHOCTH COOBITHS, HEBO3MOYKHOTO COOBITHSI; KIIACCHYECKOE
OTpeieIeHne BEepOSITHOCTH;
20 | HauaneHble cBEIEHNS O 3 npasuna; KOMOMHATOPHOE MPABUIIO CyMMBI,
CTaTHCTUKE KOMOMHATOPHOE MPaBUJIO TPOU3BEICHUSI.
Onucvléams STaIbl pEIICHUS TPUKITATHON 3a/1a4H.
[ToBTOpEHME M 1

cucreMaTrusanusa yqe6H0r0
MaTtcpuaia

THoscuamo u 3anuceiéams GOPMYITY CIOKHBIX
npoueHToB. [IpoBOIUTH NPOLIEHTHBIE PACUETHI C
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Ne Conep:kanue y4e0HOro KosnyecTBo | XapakTepuCTHKA OCHOBHBIX BUI0B [1€ATEJILHOCTH
§ MarTepuajia 4acoB Y4YE€HHKA
(Ha ypoBHe yUeOHBIX JeilcTBUII)
Kontponbnas pabora Ne 4 1 MCIIOJIb30BAaHUEM CJIOKHBIX ITPOLIEHTOB.
Haxooums TOYHOCTH IPUOITMIKEHUS TI0 TAOIUIIE
npUOIMKEHHBIX 3HAYCHUH BeTM4YHUHbI. Vcronbp30BaTh
pa3iauaHbie GOPMBI 3aMKMCH TPUOTIKEHHOTO 3HAUCHUS
BenurHbl. OLIeHNBaTh TPUOTIKEHHOE 3HAUCHUE
BEJIMYHHEI.
11po6ooums ONMBITHI CO CTyYaltHBIMU UCXOJAMH.
[TosICHSITh ¥ 3aMHUCHIBATH POPMYITY HAXOXKICHHUS
YacTOTHI CIIy4aiftHOTO cOOBITHA. ONUCHIBATH
CTaTUCTUYECKYIO OLIEHKY BEPOSATHOCTH CIIy4aiiHOIO
coObITust. HaxoauTh BEpOSTHOCTD CIIy4aiiHOTO
cOOBITHS
B OTIBITaX C PABHOBEPOATHHIMHU HCXO/IaMHU.
Onucvieams 3Tanbl CTATUCTUUECKOTO UCCIIEA0BAHMUS.
Odopmisats nHGOpPMAIUIO B BUE TaOIHIL U
nuarpamm. M3Biekats HHPOPMAIUIO 13 TaOIUI 1
nuarpamm. HaxoauThs ¥ MPpUBOAUTH MIPUMEPHI
MCIIOJIb30BAHUS CTATHCTUYCCKUX XapaKTEPUCTHK
COBOKYITHOCTH JIJAaHHBIX: CpEJHEE 3HaUCHUE, MOJa,
pa3Max, MeJiaHa BIOOpKHU
I'nasa 4
Yucii0BbIe N0CJI€10BATEIBHOCTH 21
21 | Yucnoseie 2 IIpusooums npumepwoi.: OCIEAOBATEILHOCTEN;
MOCIIEI0BATEIbHOCTH YHCIIOBBIX MOCIEI0BATEILHOCTEH, B YACTHOCTH
apupMeTUYECKOl U FTeOMETPUUECKOI MPOTPECCHIA;
22 | Apudmernieckas 4 MCIIOJIb30BaHUs TTOCIIE0BATENBHOCTEHN B pealbHOM
fiporpeccns JKU3HU; 33]1a4, B KOTOPBIX pacCMaTPUBAIOTCSI CYMMBI €
23 | Cymma N mepBBIX WICHOB 4 OECKOHEYHBIM YHCIIOM CJIaraeMbIX.
apudMeTHIeCKoit Onucvieamy: TOHATHS TIOCIIEJOBATEILHOCTH, YJI€HA
nporpeccHu M0CJIEI0BATEIbHOCTH; CIIOCOOBI 3aJaHUs
MOCJIEI0BATEIbHOCTH.
24 | 'eoMeTpuvecKas Iporpeccust 3 Buviuucnams 4iaeHbl TOCIEI0BATEILHOCTH, 3a1aHHOM
25 | Cysa n niepeix reton 3 (gopMynoﬁ n-ro ‘I?'IeHa WJIN PEKyPPEHTHO.
N OPMYIUPOBAMD .
TCOMETPHHICCKOU TIporpeccnn onpeodeneHus: apuhMeTUIECKON TPOrPECCHH,
26 | Cymma GeckoHedHOit 3 FeOI\:IeTpI/I‘leCKOI‘/'I mporpeceu;
TeOMETPHHIECKOl ITPOrpeccHH, ceoticmea 4JIeHOB TeOMETPUYECKON 1
y koTopoii | q | < 1 apuMETHUECKON MPOTPECCHIA.
3aoasams apumMeTHYECKyI0 U T€OMETPUUECKYIO
[ToBTOpEHME M 1

cucreMarTrusanusa y‘-IG6HOl"O
MaTcpHralia

IIPOrPECCUU PEKYPPEHTHO.
3anucvieamo u noscuamos GopMysbl 0OLIETO YIeHA
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Ne Conep:kanue y4e0HOro KosnyecTBo | XapakTepuCTHKA OCHOBHBIX BUI0B [1€ATEJILHOCTH
§ MarTepuajia 4acoB Y4YE€HHKA
(Ha ypoBHe yUeOHBIX JeilcTBUII)
Kontponbnas padota Ne 5 1 apu(pMETUUECKON U TEOMETPUUYECKON TTPOTPECCHiA.

3anucvieams u 0okazvieams: HOPMYIBI CYMMBI N
MEPBBIX YWICHOB apU(PMETHUECKON 1 TeOMETPHUIECKON
nporpeccuii; opMyIibl, BEIpaXKaIoIIHe CBOMCTBA
YJIEHOB apu(hMETUUYECKON U TEOMETPUUYECKOM
IIPOrpeCCUi.
Buiuuciams cymmy G€CKOHEYHOM reOMETPHIECKOM
nporpeccuu, y kortopoii | q | < 1. IlpeacraBiirs
OecKoHEeYHbIe TIepruoAnYecKre ApoOu B BUIE
OOBIKHOBEHHBIX

IToBTOpEHUE U cUCTEMATH3ALUSA 7

yueOHOro MmaTtepuasia

YopakHeHus A HOBTOPEHUS 6

Kypca

9 knacca

Hroroast koHTpoOJIbHAs paboTa 1
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I'eomerpus. 7 kiace

(2 gaca B Henen0, Bcero 68 yacon)

XapaKTepnchca OCHOBHbIX BH/10B

Ne Conep:kanue y4eOHOro Kou-Bo
n MaTepuaJa 4acoB ACHTEILHOCTH yHEHAKA
(Ha ypoBHe y4eOHBIX AelCTBHIH)
I'nasa 1
IIpocreiimne reomerpuyeckue purypsl 14
1 HX CBOMCTBA
1-2 | Touku U IpsIMBIC 2 IIpusooums IipuMepbl FTEOMETPUUECKHUX (DHUTYD.
Onucvieams TOUKY, IPSIMYI0, OTPE30K, JIy, YTOJL.
3-4 | OTpe3ok u ero JaJIMHa 3 Dopmynuposams:
5 | Jyu. Vro. 3MepeHue yrios 3 onpeoeneHus: paBHbIX OTPE3KOB, CEPEIUHBI
OTpe3Ka, pacCTOSIHUSA MEXKY IByMS TOUKaMH,
6 | CMexHbIe U BEpTUKAJIbHBIE YIJIbI 2 JIOTIOTHUTEIBHBIX JIydel, pa3BEPHYTOrO yria,
PaBHBIX YIJIOB, OUCCEKTPHCHI YIila, CMEKHBIX U
6 | Ilepnen Ky apHEIe IPIMBIS 2 BEPTUKAJIbHBIX YIJIOB, IEPECEKAIOIINXCS IPSIMBIX,
NEPIEHIUKYJISPHBIX IPAMBIX, IEPIEHIUKYIIAPA,
HAKJIOHHOM, pacCTOSIHUA OT TOYKH JI0 NPSMOI;
[ToBTOpEeHNE M cUCTEMATH3ALMS 1 ceoticmea: pacoloKEHNs TOUEK Ha IIPSIMOH,
y4eOHOT0 MaTepuaa M3MEpPEHUS OTPE3KOB U YIJIOB, CMEKHBIX U
Komtponbias pabora Ne | 1 BepTI/IKa{'IBHBIX YIVIOB, HEPIIEHAMKYIAPHBIX
IPSIMBIX; OCHOBHOE CBOMCTBO IPSIMOH.
Knaccugpuyuposams yril.
Jlokazvieams: TEOPEMBI O IEPECEKAIOIINXCS
IIPSIMBIX, O CBOWCTBAaX CMEKHBIX U BEPTUKAJIBHBIX
YIJIOB, O €IMHCTBEHHOCTH MPSIMOH,
HEePIEHINKYIAPHON TaHHOH (Caydaid, Koraa Touka
JISKUT Ha TAaHHOW TIPSIMOI ).
Haxooums nnuHy OTpe3Ka, TpajlyCHYI0 Mepy yria,
HCIIOJIb3YS CBOMCTBA X U3MEPEHUN.
H306pasxcamsb ¢ TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB F€OMETPHUECKUE (DPUTYPBI:
OTpE30K, JIyd, YTOJI, CMEXKHBIE U BEPTUKAJIbHBIC
YTJIBL, IEPIIEHIUKYIISIPHBIE IPSIMbIE, OTPE3KU U
Ty4H.
llosachams, 4TO TaKOE aKCUOMa, OTIpe/ieNICHUE.
Pewamy 3a1aun Ha BEIYNCIICHHUE U
JI0Ka3aTeNbCTBO, MPOBOJII HEOOXOUMbIE
JI0Ka3aTeNbHbIE PACCYKICHUS
I'nasa 2
TpeyroJabHukn 17
14 | Tpeyronbnuk. PaBHOOEIpEHHBIE U 1 Onucvbleams CMBICT TIOHATHUS «PaBHBIC (DUTYPHD».
PaBHOCTOPOHHME TPEYTOJILHUKH [TpuBOANTE PUMEPHI PABHBIX QUTYP.
15 | Tlepbiit npusHax pasencTea 5 H306pasicams 1 HAXOIUTH HA PUCYHKAX

TPECYroJIbHUKOB

pPaBHOCTOPOHHUC, paBHO6CI[peHHBIC,
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XapakTepucTHKA OCHOBHBIX BH/I0B

Ne Conep:kanue y4e0HOr0 Kou-Bo
AeATeIbHOCTH YYCHUKA
1| MarepuaJjia 4acoB . .
(Ha ypoBHe y4eOHBIX JelCTBHIl)
16 | Ilepnenauxymsp ¥ HAKJIOHHAS K NPSIMOR 1 MPSIMOYTOJIBHBIE, OCTPOYTOJIBHBIE, TYIIOYTOJIbHBIE
TPEYTrOJIbHUKH U UX DJIEMEHTBI.
Knaccugpuyuposams TpeyroibHUKH IO CTOPOHAM
17 | Menuansl, GMCCEKTPUCHI U BHICOTbI 1 1 yTJIaM.
TPeYTONbHHKA. Dopmynuposamo:
onpeoenenusi: OCTPOYTOJIBHOTO, TYIOYT'OJIBHOTO,
PsIMOYTOJIBHOTO, PaBHOOEIPEHHOTO,
18 | CgoiicTBa U mpu3HAKH PABHOOEIPEHHOTO 2 PABHOCTOPOHHETO, PA3HOCTOPOHHETO
TpEYTOIbHNKA TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIUAHBI
TPEYroJIbHUKA; PABHBIX TPEYTOJIbHUKOB;
19 | Bropoii npu3HaK paBeHCTBa 2 CCPEAMHHOrO MEPICHANKYJIAPA OTPE3Ka,
TPeyroNbHHKOB IIepuMeTpa TpeyroabHUKA,
ceoticmea: paBHOOEIPEHHOTO TPEYTOJIbHUKA,
CEpPEIMHHOIO MEPIECHIUKYJIIpa OTPE3Ka,
20 | Tpemit npusnax pasercrsa 5 OCHOBHOT'O CBOICTBA PABEHCTBA TPEYTOJIbHUKOB;
Nnpu3HaKu: paBeHCTBA TPEYTOJIbHUKOB,
TPEYTrOJIbHUKOB
paBHOOEAPEHHOTO TPEYTOIBHUKA.
/loxazvieams TEOPEMBI: O €IUHCTBEHHOCTH
21 | OxpyxHocTb. IleHTp, paguyc, TuameTp. 2 NPSIMOM, TIEPIICHNKYIAPHON JaHHOH (ciyuai,
Hyra, xopza. KOI'Jla TOYKa JIEKUT BHE JIaHHOM MPsAMOi1); TpH
IIpU3HAKa PAaBEHCTBA TPEYTOJIbHUKOB; IIPU3HAKU
99- | OcHoBHbIE 314K Ha HOCTPOCHHE 3 paBIjO6€IIpeHHOF0 TPEYTOJIbHUKA; TEOPEMBI O
23 CBOMCTBAax CEPEAUHHOIO NEPIEHAUKYJIIAPA,
PaBHOOEIPEHHOTO U PABHOCTOPOHHETO
TPEyTrOJIbHUKOB.
Pazvacuame, 4To Takoe TeOpeMa, ONKMCHIBATH
CTPYKTYpY TeopeMbl. OOBICHATh, KaKyI0 TEOpEMY
Ha3bIBAIOT OOPATHOM TaHHOM, B YEM 3aKIIIOYaETCSA
METOJ 10Ka3aTeNbCTBA OT IPOTUBHOTO.
[TpuBOAMTE TPUMEPHI UCITOIB30BAHUS 3TOTO
METO/1a.
[ToBropenue u cucrtemaru3anus y4eOHoro 1 Penrate 3aga4yy Ha BEIUHCIICHUE U JOKA3aTEILCTBO
Marepualia
Konrtponbnas padora Ne 2 1
I'naga 3 14
IMapaniejibHble IPAMBIE.
24 | OmnpeneneHue mapaniedbHbIX TPSMBIX. 1 Pacnoznasams Ha yeprexkax napauielibHbIE
26 | IIpakTHyeckue CriocoObI MOCTPOCHUSI IpsSMEIE.

napauiCJIbHBIX IIPAMBIX.

I/I306pa)KaTB C IOMOIIBIO JUHEUKH U YTOJIbHUKA
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XapakTepucTHKA OCHOBHBIX BH/I0B

Ne Conep:kanue y4e0HOr0 Kou-Bo
AesITeJIbHOCTH YYeHUKA
n MarepuaJjia 4acoB . .
(Ha ypoBHe y4eOHBIX JelCTBHIl)
25 | Ilpu3Haky napauieIbHOCTH ABYX HPSMBIX 3 napajuIeJIbHbIC MPSMbIC.
Onucviéams yribl, 00pa30BaHHbIC IPU
[IEPECEUCHHH JIBYX IPSIMBIX CEKYLIEH.
Dopmyauposamy.:
onpeoeneHus: NapalieIbHbIX MPSIMBIX,
27 | O6 akcromax reoMeTpun. AKCHOMBI 2 paccTOosHUS MEXTy NapajlIeIbHBIMU NPSIMbIMH,
28 | mapasIenbHBIX MPSMBIX BHEILIHETO yIJIa TPEYTOJIbHUKA, TUIIOTEHY3bl U
KaTeTa;
29 | Teopemst 06 yrax, 06pasoBaHHBX ABYMS 3 ceolicmea. MapajuielIbHbIX IPSIMBIX; YTJIOB,
. 00pa3oBaHHBIX MIPH MEPECEUECHUN MTapaJIEIbHBIX
napauIelIbHBIMU TPSIMBIMU U CEKYLICH. N
MPSIMBIX CEKYILEH; CyMMBbI YIJIOB TPEYTOJIbHUKA;
[Ipsimast 1 oOpatHas Teopema. N
BHEIIIHETO yIJIa TPEYTOJIbHUKA; COOTHOILICHUI
JloKa3aTenbCTBO OT HPOTHBHOTO
MEXIYy CTOPOHAMHU U yIJIaMU TPEYTOJIbHUKA;
MPSAMOYTOJIBHOTO TPEYTOJbHUKA; OCHOBHOE
. CBOMCTBO NapaJlIeIbHBIX MPSIMBIX;
30 | Pemenne 3amad o Teme «CBoiicTBa 3 p p ’
NpU3HAaKy.: MapAIIIEIbHOCTH MPSIMBIX, PABEHCTBA
HapajIeNbHbBIX MPSMbIX)
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
[loxazvieams: TEOPEMBI O CBOWCTBAX
NapajuieIbHbIX MPSMBIX, O CYMME YIJIOB
TPEyroJIbHUKA, O BHEIIHEM YTJIE TPEYTOJbHUKA,
HEPaBEHCTBO TPEYrOJbHHUKA, TEOPEMBI O
CpPaBHEHUHU CTOPOH U YTJIOB TPEYTOJbHUKA,
TEOPEMBI O CBOMCTBAX MNPSIMOYTOJIBHOIO
TPEYTroJIbHUKA, PU3HAKU NapaJUICIIbHBIX MPAMBIX,
TTOBTOpEHHE U CHCTEMATH3AIHA 1 PaBEHCTBA NMPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
yueGHOro MaTepHana Pewampw 3a1aun Ha BBIYMCIICHUE U
JI0Ka3aTeJIbCTBO
Kontponbnas padota Ne 3 1
I'naga 4
CooTHomIeHHE MeKY CTOPOHAMH H
yIJIaMH TPeYroJbHUKA 20
31 | Cymma yrioB TpeyroibpHuKa. Benrane 2 CyMMa yTIIoB TpeyroJbHHUKA
YTJIBI TPEYTOJIbHUKA
BueuHue yrisl TpeyrojibHUKA
32 | OcTpoyrosbHBIN, IPSMOYTOIBHEI i 1 OcCTpOyTOIBHBIN, MPSIMOYTOIBHBIN U TYIOYTOIbHBINA
TYIOYTOJBHBIN TPEYTOJILHHUKH. TpEyroNbHIKH
CoOoTHOIIIEHHE MEXy CTOPOHAMH U YTIIaMU
33 | Teopema 0 COOTHOIICHHSAX MEKITY 2 TPEYroJIbHUKA
CTOPOHAMH H yIJIaMH TpEYTOIbHIKA [Tpu3Hak paBHOOEAPEHHOTO TPEYTOJIBbHUKA
HepaBeHcTBO TpeyrojabHHUKa
34 | HepaBeHCTBO TpeyroiIbHHKA. 2 p peyr
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XapakTepucTHKA OCHOBHBIX BH/I0B

Ne Conep:kanue y4e0HOr0 Kou-Bo
AesITeJIbHOCTH YYeHUKA
1| MarepuaJjia 4acoB . .
(Ha ypoBHe y4eOHBIX JelCTBHIl)
[ToBTOpEHME U cucTeMaTn3anus 1 CBolicTBa NPSIMOYTOJILHOTO TPEYTOJIbHUKA
y4ueOHOro MaTepuana
[Ipu3HaKky paBeHCTBA TPEYTOJIHHUKOB
Konmponwvnan paboma Ne4 1io Teme 1 TepreHmKy15p 1 HAKIOHHAA K NPAMOH
«COOTHOIIEHNS MEXTy CTOPOHAMH U PaccTosHUe OT TOUKH 10 IPSMOI
yTJIaMH TPEYTOJILHUKA
PaccrosiHue Mex Iy mapauieIbHBIMHU TPSIMBIMH
35 | HexoTopsbie cBOHCTBA MPSIMOYTOJIBHBIX 2 CepeanHHBIN NEPTIEHANKYIISP
TPEYTrOJILHUKOB .
CepeMHHBIN TIEPIICHIUKYIISP K OTPE3KY
36 | IIpusHaku paBeHCTBA MPSAMOYTOIBHBIX 2 CBoticTBa cepeIMHHOTO NEPICHMKYIAPA
TpEyroIbHHKOB Buccekrpuca yrna
. CBOICTBO OMCCEKTPUCHI yIiia
38 | PaccTosiHME OT TOYKH JI0 TIPSIMOH. 2 B y
PaccrosiHue Mexay napajiesbHbIMU
HPSMBIMA
39 | IlocTpoeHue TpeyroiabHHUKA IO TPEM 3
3JIEMEHTaM
[ToBTOpEHME M cucTEMaTU3alUs 1
yueOHOro MaTepuasa
KonTtponbHast padota Ne 4 1
O0o0menne u cUCTEeMATH3ALHA 3
3HAHUM yYaluxcs
[ToBTOpEHME U cuCcTEMaTU3aLus Kypca 2
reOMETpUH 7 Kilacca
HToroBast KOHTpOJbHasE paboTa 1
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I'eomerpus. 8 kiace

(2 gaca B Henen0, Bcero 68 yacon)

XapaKTepl/ICTI/IKa OCHOBHbBIX BUAOB J€ATCJIBbHOCTH

Ne Conep:xkanue y4yeOHOT0 Koua-Bo
yueHHKa
§ MaTepuaJia 4acoB . .
(Ha ypoBHe y4eOHBIX AelCTBHIH)
I'nasa 1
YeThIpEéXyroJbHUKH 26
1 | YeTplpéXyronbHUK U €T0 2 Tloacusamyp, 4T0 TaKo€ YEThIPEXYToJbHUK. ONUCHIBATH
3JIEMEHTBI AIIEMEHTHI YEThIPEXYTOJIbHUKA.
- Pacnosnasams BbITyKJIbIE U HEBBITYKIIbIE
2 | Ilapannenorpamm. CBoiicTBa 3 4ETHIPEXYTOTBHHKH,
TapajiesiorpaMma H3006pasxcams ¥ HAXOAUTH HA PUCYHKAX
3 | Ipusnaku mapamienorpamMma 2 YeThIPEXYTONLHUKH PA3HBIX BUIOB U UX JIEMEHTHI.
Dopmyauposamy:
4 | [IpssMOYyTOJIHHUK 2 onpeodeieHus: IapajjieorpaMmma, BbICOThI
napajuiesiorpaMma; npsIMoyrojbHUKa, pomoa,
5 | Pomb 2 KBaJipaTa; CpeiHel JIUHUH TPEYTOJbHUKA; TPaIeluH,
6 | Ksaxpar 2 BBICOTHI Tpareuuu, CpeIHeH JIMHUYU Tpareuy;
HEHTPAJIbHOTO yIila OKPY>KHOCTH, BIIMCAHHOTO yIiia
KonTtponpnast padora Ne 1 1 OKPY’KHOCTH; BIIMCAHHOTO M OIMCAHHOIO
YeThIPEXYTONBLHUKA;
7 | Cpennss IMHUS TPEyroJIbHHUKA 2 . .
ceoticmea: mapajieaorpaMma, IpsMOYyTroJIbHUKa,
8 | Tpameuus 4 pomOa, KBajparTa, CpeAHUX JIMHUNA TPEYrOJIbHUKA
U Tpalleluy, BIMCAHHOI'O YIJIa, BIMCAHHOTO U
9 | LenrpanbHbie U BIUCAHHBIC 2 OIIMCAaHHOTO YETBIPEXYTOJIbHUKA,;
YTJIbI npu3HaKy: mapajwenorpaMmmMa, OpsIMOYTrOJIbHHUKA,
poMba, BHUCAHHOTO U OIMCAHHOTO YETHIPEXYTOJIbHUKA.
10 | OnucanHas v BMcaHHas 2
N /Jlokazvieams: TEOPEMBI O CyMME yTJIOB
OKPYXHOCTH YEThIPEXYTOJIbHUKA N .
Y4eTBIPEXYTOJIBHUKA, O TPAlyCHON MEPE BIINCAHHOTO
[1OBTOpEHHE 1 CHCTEMATH3ALIHS 1 yIja, 0 CBOMCTBAX M NMpPU3HAKaX NapauieJorpaMma,
y4e6HOro MaTepHana IpSMOYTOJIbHHKA, poMOa, BIUCAHHOTO ¥ OIMCAaHHOTO
YEeTBIPEXYTOJIbHUKA.
Kontponbnas padota Ne 2 1 Ilpumensms N3y4eHHbBIE ONIPEACIICHUS, CBOWCTBA
Y TIPU3HAKU K PELICHUIO 3a7a4
I'naga 2
ITopo0ue TpeyronbHUKOB 12
11 | Teopema ®aneca. Teopema o 3 Dopmynruposams:
IIPOMOPLUUOHATIBHBIX OTPE3Kax onpeoeneHue TOJOOHBIX TPEYTOJILHUKOB;
ceolicmea: MeInaH TPeyrojbHUKA, OMCCEKTPUCHI
12 | IlonobHble TpeyroNbHIKH 1 TPEyroIbHUKA, IEPECEKAIONINXCS XOPI, KacaTeIbHON
13 | IepBblii MpU3HAK TOA00US 4 1 CeKyIen,
TPeyroNbHHKOB npusHaxy MoJo0usl TPEyTroJIbHUKOB.
Joxa3zvieams:
14 | Btopoii u TpeTuii npu3HaKku 2
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XapaKTepHCTmca OCHOBHbBIX BUAO0B N€ATCJIBbHOCTH

Ne Conep:kanue y4yeOHOT0 Koua-Bo
§ MaTtepuaJia 4yacoB YACHHKRA - N
(Ha ypoBHe y4eOHBIX JelCTBHIl)
no100Ust TPeyroJbHUKOB meopemvl: daneca, 0 MPOMOPIUOHATBHBIX OTPE3Kax, O
CBOICTBaxX MeJMaH TPEYTOJbHUKA, OUCCEKTPUCHI
[ToBTOpEHME U cUCTEMATHU3AIIHS 1 TPeYrOTbHHKA;
y4ebHoro Marepuaia Cc601icMea: IepeceKaroIIuXcs Xop, KacaTeabHOH
KonTponsHas pabora Ne 3 1 1 CEKYILICH,
npus3HaKy MoJ00usl TPEyTrOJIbHUKOB.
Ipumenamo U3ydeHHbIE ONPEIETICHUS, CBONCTBA
Y TIPU3HAKY K PEIICHUIO 3a71a4
I'nasa 3
Pemienue npsiMoyroJibHbIX 15
TPeyrojbHNUKOB
15 | MeTpuyeckue COOTHOIICHUS 2 Dopmynuposams:
B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE onpeoeneHus: CUHyca, KOCUHYycCa, TAHI'€HCa, KOTaHTeHCca
OCTPOTO yrila MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
16 | Teopema Hugaropa 4 ceoticmea: BBIPAXKAIOIINE METPUYECKUE COOTHOLIECHUS
KonTponbaas paGota Ne 4 1 B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE U COOTHOILICHUS
MEXJTy CTOPOHAMH ¥ 3HAYCHUSMU
17 | Tpuronomerpudeckue GyHKIIUHA 3 TPUTOHOMETPUYECKHUX QYHKIUI B IPSIMOYTOJIEHOM
OCTPOTO yriia MPSIMOYTOJILHOTO TPEYrOJbLHUKE.
TPEYroJbHUKA 3anucvieams TpUroHOMETpHUUECKUEe (HOPMYIIHI,
BBIPAXKAIOMINE CBSI3b MEXKTy TPUTOHOMETPHUICCKIUMH
18 | Pemenue npAMOyTrobHBIX 3 (GYHKIIUSMU OJTHOTO U TOTO YK€ OCTPOro yria.
TPCYTOIILHUKOB Pewamsb psIMOYTOTBHBIE TPEYTOJIEHUKH.
[ToBTOpEHME U CHCTEMATU3AIIUS 1 Hoxaszvisams:
y4e6GHOro MaTepHasa meopemy 0 METPUUYECKUX COOTHOIICHUSX B
MPsIMOYTOJIBHOM TpeyTosbHuKe, Teopemy [udaropa;
Kontponenas pabora Ne 5 1 (popmybl, CBA3BIBAIOIINE CHHYC, KOCHHYC, TAHTCHC,
KOTaHT€HC OJTHOTO U TOTO K€ OCTPOro yria.
Bv1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
Y 3HAa4YCeHHsI CUHYyCa, KOCUHYCa, TAHT€HCAa U KOTaHTeHCca
1t yrio 30°, 45°, 60°.
IIpumenamo U3y4eHHbBIE ONPENETICHHS, TEOPEMBI
1 (GOpPMYJIbI K pELICHHIO 3aa4
I'nasa 4
MHoroyroJbHuKH. 12
ILnomans MHOTOYroJIbHUKA
19 | MHOTOYTOTBHUKHU 1 llosicnsims, 4TO TaKOE TUIOIIAb MHOTOYTOJbHHKA.
OnuceIBaTh MHOTOYTOJIEHUK, €TI0 JIEMEHTBI, BBITTYKITBIC
20 | Honstne mowmany 1 Y HEBBIMYKIIbIE MHOTOYTOJLHUKHU.
MHOroyroibHHKa. I1nomans N300paxaTh 1 HAXOUTH HA PUCYHKAaX MHOTOYTOJIbHHUK
TPAMOYTOJIbHIKA U €T0 2JIEMEHTHI; MHOTOYTOJIbHUK, BIUCAHHBIN
21 | Tnomas napamienorpaMma 2 B OKPY>KHOCTh, 1 MHOTOYTOJIbHHK, OITUCAHHBIN OKOJIO
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XapaKTepHCTmca OCHOBHbBIX BUAO0B N€ATCJIBbHOCTH

Ne Conep:kanue y4yeOHOT0 Koua-Bo
yueHHKa
§ MaTtepuaJia 4yacoB . N
(Ha ypoBHe y4eOHBIX JelCTBHIl)
22 | Ilnomanp TpeyrojapHUKa 3 OKPY>KHOCTH.
23 | 11 3 Dopmyauposamy.:

Jlomalip TpaneiH onpeoeneHus: BIUCAHHOTO U OMHCAHHOTO
TTOBTOpEHHE U CHCTEMATH3AIHS 1 MHOTOYTOJIbHUKA, TUIOIIA MHOTOYTOJIbHHKA,
yue6HOro MaTepuana PaBHOBENMKHMX MHOTOYTONbHUKOB;

OCHOBHble C80lICMEA TIFIONIAT! MHOTOYTOJIBHHUKA.
Kontponbnas paborta Ne 6 1 lokazvieams: TEOPEMBI O CYMME YTJIOB BBIITYKJIOTO N-
YTOJIbHHKA, IJIOMIAH MIPSIMOYTOJIBHHKA, TIIOIAIH
TPEeyroJbHUKa, TUIOIIAIU TPANCI[HH.
Ipumensims U3y4EeHHBIE OTIPENICICHUS, TEOPEMBI
1 GOPMYIIBI K pEIICHHIO 33/1a4
IloBTOpEHUE U cHUCTEMATH3ALUSA 3
y4eOHOro MaTepuaJa

YupakHeHus 11 TOBTOPEHUS Kypca 2

8 Kitacca

Hroroast koHTpoOJIbHAs paboTa 1
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TemMaTnueckoe IIAHKPOBAHME
I'eomerpus. 9 knacc
(2 yaca B Hezent0, Bcero 68 yacos)

e Conepikanne yueBHoro Koul-Bo XapakTepucTHKA OCHOBHBIX BH/I0B
§ MaTepHATa 4ACOB AesITeILHOCTH ydeHuKa
(Ha ypoBHe y4eOHBIX AelCTBHIi)
I'naga 1
Peienue TpeyroibHMKOB 17
1 | Cunyc, KOCUHYC, TAHTE€HC | KOTaHTEHC 2 Dopmynuposamy:
yria ot 0° no 180° onpeodenieHus: CUHyca, KOCUHYyca, TAaHT'eHCa,
Kotanrenca yria ot 0° go 180°;
2 | Teopema KOCHHYCOB 4 CB01icmaE0 CBS3U JUIMH TUaroHajiei u CTOPOH
3 | Teopema cuHycoB 3 TTapaJiieiorpamma.
Dopmynuposamsv U Pa3bICHATH OCHOBHOE
4 | PenieHue TpeyroibHUKOB 2 TPUTOHOMETPUUECKOE TOXKIECTBO.
BoruncnsaTe 3HaueHHE TPUTOHOMETPHUECKON
5 | DopMysI A1 HAXOKAEHHA ILTOMANH 4 (YHKIMU yTI1a TI0 3HAYEHUIO OJHOM U3 ero
TpeyroiibHIKa 3aJIaHHBIX (QYHKITHI.
IToBTOpEHNME M CHCTEMATH3AMUS YIeOHOTO 1 Dopmyruposamp 1 IOKA3bIBATH TEOPEMBI:
MaTepuana CHUHYCOB, KOCUHYCOB, CJI€/ICTBUS U3 TEOPEMBI
KOCHHYCOB ¥ CUHYCOB, O IIJIOLAJH
KonTponbnas paborta Ne 1 1 OMKMCAHHOTO MHOTOYTOJIbHHKA.
3anucvleams 1 1OKa3bIBATh (HOPMYIIbI AJIS
HAXO0KJIEHUs TUIOIA/IU TPEYToJIbHUKA,
paanyCcoB BOIMCAHHOW U ONIMCAaHHOU
OKPYXHOCTEH TpEyroJibHUKA.
Ipumensamob U3yyeHHbIE ONIpEAETIEHUS,
TeOopeMbl U (POPMYIIBI K PEUICHHIO 3a7a4
I'naga 2
IIpaBuIbHBIC MHOTOYTOJILHUKH 10
6 | [IpaBuibHBIE MHOTOYTOJIBHUKH U HX 4 Toscuamyp, 9T0 TaKoe UEHTP U IIEHTPAIbHBIN
CBOICTBa yTOJI IPaBHWJIBHOIO MHOTOYTOJIbHUKA, CEKTOP
U CETMEHT Kpyra.
7 | Jmuna okpyxxkHoctu. [lnomanps kpyra 4 Dopmynuposamo:
TTOBTOpEHME ¥ CHCTEMATH3AIHS YIEOHOTO 1 onpeoeneHue MPaBUILHOTO MHOTOYTOJIbHUKA,

MaTepuaia

KontponpHast pabota Ne 2

€601icmea IPABUIBHOTO MHOTOYTOJIbHHKA.
/loxasvieams CBOWCTBA NPABUIIBHBIX
MHOT'OYT'OJIbHUKOB.

3anucvisams M pazbACHIATH (HOPMYJIBI ATHHBI
OKPY’KHOCTH, IUIONIAIN KpyTa.

3anucvieams M 10Ka3bIBaTh (GOPMYIIBI JUTUHBI
JyTH, TUIOMIAIU CEKTOPa, POPMYIIBI AJIs
HAaXO0XIECHUS PailyCOB BIIMCAHHOMN U
ONMCAHHOW OKPYKHOCTEW MPABUIBHOTO
MHOT'OYT'OJIbHUKA.
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XapakTepucTHKA OCHOBHBIX BH/10B

Ne Conep:kanue y4e0HOT0 Kou-Bo
AesITeIbHOCTH YYeHUKA
§ MaTepuaia 4acoB N .
(Ha ypoBHe yUeOHBIX JeilcTBUII)
Cmpoumsb ¢ TOMOUIBIO UPKYJIS U IMHEHKU
MIPaBWIbHBIE TPEYTOJILHUK,
YeThIPEXYTOJIbHUK, HIECTUYTOIbHHUK.
Ipumensamos U3yyeHHbIE ONpEAEICHUS,
TeopeMbl U (POPMYJIbI K PELHICHUIO 3a7a4
I'naga 3
JlekapTOBbI KOOPAMHATHI HA MJIOCKOCTH 12
8 | PaccrosiHue Mexay IByMs TOUKAMHU C 3 Onucwviéams IPSIMOYTOJILHYIO CUCTEMY
3aJJaHHBIMH KoopAnHaTamMu. KoopauHater KOOpJWHAT.
CepeIuHbI OTpEe3Ka Dopmynuposamy: ONpeeIeHue ypaBHEHUS
¢burypsl, HEOOX0IUMOE U IOCTATOYHOE
9 | Ypasuenne gurypsl. YpasHenne 3 yCIIOBUS ApalIeIbHOCTH ABYX MPSMBIX.
OKpY’KHOCTH 3anucvlieams 1 10Ka3bIBATh (YOPMYJIIbI
10 | VpasHenue npsamoii 2 paccTOSTHUS MEXKY IBYMS TOUKAMH,
KOOpAMHAT CEPEIMHbI OTPE3Ka.
11 | YrnoBo# ko3P UITUEHT MPSAMOA 2 Buvisooums ypaBHeHHE OKPYKHOCTHU, O0IIIee
ypaBHEHUE NIPSIMOM, ypaBHEHHE MIPSIMOM C
[ToBTOpenue u cucreMaTu3ays yaeOHOTO 1 YTITOBBIM K09 DHIHCHTOM.
Matepualia /Jloka3zvleams HEOOXOUMOE U JOCTATOYHOE
KoutposibHas pabota Ne 3 1 yCIIOBUS ApaIeIbHOCTH JABYX MPSMBIX.
Ipumensamos U3yyeHHbIE ONpEAEIEHUS,
TeopeMbI U (POPMYJIBI K PELICHHIO 3a7a4
I'naga 4
BexTopsl 15
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Conep:kanue y4e0HOT0
MaTepHaJia

Koa-Bo
4acoB

XapakTepucTHKA OCHOBHBIX BH/10B
NeSITeIbHOCTH YUEHUKA
(Ha ypoBHe yUeOHBIX JeilcTBUII)

12

[TonsiTue BexkTOpa

13

Koopnunatel BekTopa

14

Cno’XKeHHE U BRIYMTAHHC BCKTOPOB

15

YMHOKEHUE BEKTOPA HA YUCIIO

16

CkansipHO€ MPOU3BEIECHNUE BEKTOPOB

[ToBTOpEHUE U cucTemMaTU3aus yueOHOTO
marepuaa

R W Wb~

Onucviéams TIOHATHS BEKTOPHBIX U
CKaJISIpHBIX BenuuuH. MimoctpupoBaTh
IIOHSATHE BEKTOPA.

Dopmynuposamy:

onpeodenenus; MOyl BEKTOpa,
KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB,
KOOPJMHAT BEKTOPA, CyMMbI BEKTOPOB,
Pa3HOCTH BEKTOPOB, IPOTUBOIOJIOKHBIX
BEKTOPOB, YMHOKEHHS BEKTOpa Ha YKCJIO,
CKaJISIPHOT'O IIPOU3BEICHUS BEKTOPOB;
c60licmea: paBHBIX BEKTOPOB, KOOPJMHAT
PaBHBIX BEKTOPOB, CII0)KEHUS BEKTOPOB,
KOOpJIMHAT BEKTOPa CYMMBI U BEKTOPA
Pa3HOCTH JIByX BEKTOPOB, KOJUIMHEAPHBIX
BEKTOPOB, YMHOKEHHS BEKTOPa Ha YHCJIO,
CKaJISIPHOTO IIPOU3BEIECHUS JIBYX BEKTOPOB,
HEepHEHIUKYJIIPHBIX BEKTOPOB.
/loka3vleams TEOPEMBL: 0 HAXOKICHUU
KOOpJMHAT BEKTOPA, 0 KOOPJUHATAX CYMMBI
¥ Pa3HOCTHU BEKTOPOB, 00 YCIIOBHH
KOJIJIMHEAPHOCTHU JIBYX BEKTOPOB,

0 HaXOXJACHUU CKAJIIPHOIO IPOU3BEICHUS
JIBYX BEKTOPOB, 00 yCIIOBHH
HEePIEHIUKYJISIPHOCTH.

Haxooums xocunyc yriia MexIy AByMs
BEKTOPaMH.

IIpumensamv U3y4eHHBIE ONIPEACICHUS,
TeopeMbl U (POPMYJIbI K PELICHHIO 3a7a4
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XapakTepucTHKA OCHOBHBIX BH/10B

Ne Conep:kanue y4e0HOT0 Kou-Bo
AesITeIbHOCTH YYeHUKA
§ MaTepuaja 4acoB . .
(Ha ypoBHe yUeOHBIX JeilcTBUII)
Kontposnbnas padora Ne 4 1
I'naea 5
I'eomeTpnueckne npeodpazoBaHus 11
17 | IBmxenue (nepemelienre) Gurypsl. 3 IIpusooums nipuMepsl IpeoOpa3oBaHUS
[TapannensHbIl IEPEHOC ¢buryp.
180 5 Onucvieams ipeoOpa3oBaHus PUTYD:
CceBai CUMMCTpPHA napasenbHbIi IepeHoC, 0CeBasi CUMMETPHS,
19 | HenrtpanbHas cummerpus. [ToBopoT 2 HCHTpaIbHAT CHMMETDHS, TIOBOPOT,
TrOMOTETHSI, oJI00He.
20 | F'omoterus. [Tonobue duryp 2 Dopmynruposams:.
onpeodenenus: IBUKEHUS; PaBHBIX QUTYD;
TOYEK, CHMMETPHUYHBIX OTHOCHUTEIILHO
[ToBTOpeHue u cucreMaTH3alus yueoHOro 1 .
HpSMOIf; TOUeK, CHMMETPUYHBIX
marepuaa .
OTHOCHTEJIEHO TOYKHU; (DUTYPHI, UMEFOTIEH
KonTtponpHas padora Ne 5 1 0Cb CUMMETPHUU; (UTYPBI, UMEIOIEH LIEHTP

CUMMETPUU; OOOHBIX (QUTYD;

ceoticmeéa: ABUKEHUS, IapaJUIEIbHOTO
IepeHoca, 0CEBOM CUMMETPHUH, HEHTPAIBHON
CUMMETpUH, IOBOPOTA, TOMOTETHH.
Jlokaszvieams TEOPEMBL: O CBOMCTBAX
MapajuIeNIbHOTO MIEPEHOCA, OCEBOM
CUMMETpUH, [IECHTPAIbHON CUMMETPHH,
MIOBOPOTA, TOMOTETHH, 00 OTHOIIEHUH
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XapakTepucTHKA OCHOBHBIX BH/10B

Ne Conep:kanue y4e0HOT0 Kou-Bo
NeSITeIbHOCTH YUEHUKA
§ MaTepHaJia 4acoB N .
(Ha ypoBHe yUeOHBIX JeilcTBUII)
oA iel oJOOHBIX TPEYTrOJIbHUKOB.
Ipumensamov U3yyeHHbIE ONpEACIEHUS,
TeopeMbl U (POPMYJIBI K PELICHHIO 3a7a4
IloBTOpEHUE U cUCTEMATH3ALHUSA
yueOHOro MaTepuaja 3
VYnpaxueHus Jisi HOBTOPEHUs Kypca 9 2
KJlacca
HroroBast kKoHTpoOIbHAs paboTa 1
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