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Ilinanupyemsbie pe3yiabtathl ocBoeHust OOII
MareMaTuKa: anreﬁpa H HAYAJIaA MAaTEMAaTHY€CKOIr0 aHaJIu3a, recoMeTpus

1. JInyHOCTHBIE pe3yabTaThI
JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00ydaromuxcs K cede, K CBOeMYy 3/10POBbIO, K IO3HAHUIO ce0sl:

opueHTalus OoOydyaroluxcsi Ha JOCTHKEHHE JIMYHOTO CYACThsl, PEaM3allli0 MO3UTHBHBIX KU3HEHHBIX MEPCIEeKTHB, WHUIIMATHUBHOCTh, KPEATHUBHOCTb,
TOTOBHOCTb U CIIOCOOHOCTH K IMYHOCTHOMY CaMOOTIPEAETICHUIO, CIOCOOHOCTh CTaBUTh LIEIH U CTPOUTH KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH OOecrneuuTh cebe M CBOMM OJM3KUM JOCTOWHYIO H3Hb B IPOIECCE CAMOCTOSITENbHOM, TBOPYECKOW W OTBETCTBEHHOMN
NEeATEIbHOCTH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaromIMXCS K OTCTaMBaHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOIO MHEHHS, TOTOBHOCTb M CIOCOOHOCTH BbIpaOaThIBAaTh
COOCTBEHHYIO TIO3MIIMIO 1O OTHOIIEHUIO K OOIIECTBEHHO-TIOJIMTHYECKUM COOBITHSM IPOILLIOTO0 M HACTOSIIEr0 HAa OCHOBE OCO3HAHUS M OCMBICICHHS MCTOPHHU,
JYXOBHBIX LICHHOCTEW U JOCTH)KEHUI HAlllel CTPaHbl;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOMIMXCSl K CaMOPa3BUTHIO M CAaMOBOCIIMTAHHIO B COOTBETCTBUU C OOLICUEIIOBEUECKUMH LIEHHOCTSIMH W HJICAIaMU
Ipa)xJIaHCKOro 00IIECTBa, MOTPEOHOCTD B (PU3MUECKOM CAaMOCOBEPIUICHCTBOBAHUH, 3aHITUIX CIIOPTUBHO-030POBUTEIHHON ACSITENbHOCTHIO;

NPUHATHE U pean3alusl LIEHHOCTEH 370poBOro M 06e3omacHoro odpasa *HU3HU, OEpeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHUE K COOCTBEHHOMY
(bu3MYECKOMY U TICUXOJIOTMYECKOMY 3/I0POBBIO;

HENPUSITUE BPEAHBIX IPUBBIYEK: KYPEHHUS], YIIOTPEOIEHHS aIKOTr0JIsl, HAPKOTHKOB.

JInuHoCTHBIE pe3ybTaThl B c(hepe oTHOMEHH o0yyarmuxcs K Poccnu kak k Poanne (OredecTBy):

poccuiickasi WACHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHMIO POCCHICKON HMICHTUYHOCTH B TOJHMKYJIBTYPHOM COLIMYME, YYBCTBO INMPHYACTHOCTH K HCTOPUKO-
KYJIbTYPHOH OOIIHOCTH POCCHIICKOTO Hapoa u cyabbe Poccun, maTpuoT3M, rOTOBHOCTH K CIIy:KeHHI0 OTEUYecTBY, €ro 3alluTe;

YBa)KE€HHE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH Iepes PoauHoM, ropI0CTH 3a CBOM Kpail, cBO0 PoauHy, MpomnuIoe u HacTos1ee MHOTOHAIMOHAIIBHOTO
Hapoza Poccun, yBaxeHue kK rocyJapCTBEHHBIM CUMBOJIaM (rep0, diar, rTumH);

(dhopMHUpOBaHHE YBAXKEHHUS K PYCCKOMY SI3BIKY KaK TOCYIapCTBEHHOMY sI3bIKY Poccuiickoit denepanuu, SBISIOMIEMYCsS OCHOBOM POCCHICKON HICHTUYHOCTH U
IJIaBHBIM (hPaKTOPOM HAllMOHAJIBHOTO CAaMOOIIPEIEIICHUS;

BOCIIMTaHHME YBA)XXEHUS K KYJIbTYpE, sI3bIKaM, TpaJAuLUsIM U oObIuasiM HapooB, MpoxuBatoumx B Poccuiickoiit ®enepanuu.

JInuHoCTHBIE pPe3yJbTaThl B c(pepe OTHONIEHUI 00YyHAIOIIMXCH K 3aKOHY, TOCYIaPCTBY H K I'PAKIAHCKOMY 00IIIECTBY:

IPaXTaHCTBEHHOCTb, TPAXKIAaHCKAs MO3UIUS aKTHBHOTO U OTBETCTBEHHOT'O YJEHA POCCHUUCKOTO OOIIECTBA, OCO3HAIOLIETO CBOM KOHCTUTYIIMOHHBIE TpaBa U
00s13aHHOCTH, YBaXXAIOIIEro0 3aKOH W TMPABOIMOPSAOK, OCO3HAHHO MPUHUMAIOIIECTO TPAJAWIIMOHHBIC HAIIMOHAIBHBIE M OOIIEYEIIOBEUECKHE T'YMaHUCTUYECKUE M
JI€MOKpPAaTUYECKHE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HU;

MPU3HAHUE HEOTUYYKJAEMOCTH OCHOBHBIX TIpaB M CBOOOJ YEJIOBEKa, KOTOPHIC MPUHAICKAT KKIOMY OT POXKACHHS, TOTOBHOCTh K OCYIIECTBICHHUIO
COOCTBEHHBIX TMpaB M CBOOOA 0e3 HapyIIeHHs MpaB U CBOOOA APYTUX JHI], TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE MpaBa M CBOOOJBI YETOBEKA M TpakJaHWHA
COrJlacHO OOIIENPU3HAHHBIM TPHUHIIMIIAM M HOPMaM MEXJIYHapOJHOTO TpaBa U B cooTBeTcTBUM ¢ Koncturymumenr Poccmiickoit deneparuu, npaBoBas
MOJIUTAYECKAsE TPAMOTHOCTb;

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH MU OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOE HA JWAJIOTe KYJIbTYp, a TakKkKe
pa3nu4HbIX (HOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHME CBOETO MECTA B MOJHUKYIBTYPHOM MHUPE;

WHTEPHOpHU3ALIMS IEHHOCTEN IEMOKPATHUH U COLMAIIBHOM COJIMJIAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY PETYJIUPOBAHHUIO OTHOIICHUHN B IPYNIE WM COIUATBHOMN
OpraHMu3alNu;



TOTOBHOCTH O0y4aromuXxcs K KOHCTPYKTUBHOMY YYacCTHIO B IPUHSATHM PELICHUH, 3aTparuBalolIvX WX MpaBa U MHTEPECH], B TOM YHUCIIE B pa3IMYHBIX (hopmax
OO0IIECTBEHHOI caMOOpraHu3aliy, CaMOYIPaBIeHUs, OOIECTBEHHO 3HAUUMOM €ATEIbHOCTH;

MPUBEPKEHHOCTh UJESIM MHTEPHALMOHAIN3MA, JPYKOBI, paBEHCTBA, B3aMMOIIOMOIIM HAPOOB; BOCIUTAHUE YBA)KUTEIHHOTO OTHOLICHHS K HALMOHAIHHOMY
J0CT

OMHCTBY JIIOJIEH, UX UYBCTBaM, PEIUTHO3HBIM YOEKICHUM;

TOTOBHOCTh OOYYAIOUIMXCSl HPOTHBOCTOATh HAEOJOTHMM 3KCTPEMM3Ma, HAIMOHAINW3Ma, KCeHO()OoOWH; KOPPYNLHUH; AUCKPUMHMHALUK IO COLUAIbHBIM,
PENUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IIPU3HAKAM U IPYTUM HEraTUBHBIM COLIMAJIBHBIM SBJIICHUSM.

JInuHoCTHBIE pe3yJbTaThl B c(hepe OTHOIIEHHIT 00y4aIOIIUXCH € OKPYKAIOIMMH JTIOAbMH:

HPAaBCTBEHHOE CO3HAHME M MOBEJCHHE Ha OCHOBE YCBOECHHUs OOIEYETOBEYECKHX LIEHHOCTEH, TOJIEPAaHTHOTO CO3HAHUS U IOBEACHUS B MOJIUKYIBTYPHOM MHUDE,
TOTOBHOCTH M CIIOCOOHOCTM BECTH AWAIOT C JIPYTMMH JIIOJIBMH, JOCTHTaTh B HEM B3aMMOIOHMMAaHMS, HAaXOAWTh OOIIME LENM M COTPYJHHYATh IS UX
JOCTUKCHMS,;

MPUHATHE TYMAaHUCTUYECKUX LIEHHOCTEN, 0OCO3HAHHOE, YBAKUTEIBHOE U I00pOKEIaTEIbHOE OTHOLIEHHE K IPYTOMY Y€JI0BEKY, €0 MHEHHIO, MUPOBO33PEHHUIO;

CIIOCOOHOCTh K CONEPEKUBAHUIO U (hOPMUPOBAHME MTO3UTUBHOI'O OTHOIIEHUS K JIFOJSIM, B TOM YHCJIE K JIMIAM C OIPaHMYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBbS U
MHBaJIW1aM; OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K (PU3MYECKOMY U ICHXOJIOTMYECKOMY 370POBbIO JIPYIMX JIOAEH, YMEHUE OKa3blBaTh
IIEPBYIO ITOMOILb;

(dbopMHEpOBaHKE BHIPAKCHHON B MOBEICHIUH HPABCTBEHHOH MO3HIIMHU, B TOM YHCJE CIIOCOOHOCTH K CO3HATEILHOMY BBIOOPY 100pa, HDAaBCTBEHHOT'O CO3HAHUS U
MIOBEJICHUSI HA OCHOBE YCBOCHMS OOIIeUeIOBEYECKUX IEHHOCTEH U HPAaBCTBEHHBIX YyBCTB (UECTH, JA0JIra, COPAaBEAJIMBOCTH, MUJIOCEPIUS U APYyKeIo0us);

pa3BUTHE KOMIIETCHIIUH COTPYJHUYECTBA CO CBEPCTHUKAMM, JI€THbMHU MIIAJIIET0 BO3pPAcTa, B3POCIBIMU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-
UCCIJIEIOBATENbCKOM, IPOCKTHON U APYTUX BUJAX IEATEIbHOCTH.

JInuHocTHBIE pe3yabTaThl B cepe OTHOMIEHHIT 00y4alOIUXCS K OKPYKal0IIeMy MHUPY, ;KHBOH NIPHPOJE, XyA0KeCTBEHHOH KYJIbType:

MHPOBO33PCHUEC, COOTBECTCTBYIOIIEC COBPEMCHHOMY YPOBHIO Pa3BUTHA HAYKH, 3SHAYMMOCTHU HAYKHU, TOTOBHOCTH K HAYUHO-TCXHUYCCKOMY TBOPUCCTBY, BIIAACHHUC
JOCTOBEPHON HMH(OpMaIueil 0 NepeaoBhIX AOCTHKEHHMSX M OTKPBITHSX MHUPOBOW M OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HaHUSAX 00
YCTPOWCTBE MUpPA U OOIIECTBA;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA MPOTSXKEHUM BCEM JKU3HHU; CO3HATENIbHOE OTHOILIEHHWE K HENpephIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIIEIIHOM MPO(ecCHOHAIbHON 1 00I1IeCTBEHHON e TEIbHOCTH;

HKOJIOTHYECKas KyJIbTypa, OepexHOoe OTHOLIEHHsS K POAHOI 3emiie, NpupoaHbIM OoraTcTBaM Poccuu n Mupa; MOHMMaHHUE BIUSHUS COLMAbHO-?PKOHOMHYECKHX
IIPOLIECCOB HAa COCTOSIHUE MPHUPOJHOM W COLUUAIBHOM CpEelbl, OTBETCTBEHHOCTh 32 COCTOSIHUE HPHUPOIHBIX PECYpPCOB; YMEHHS M HaBBIKM Pa3yMHOTO
MIPUPOJIOTIONB30BAHUA, HETEPIIUMOE OTHOILIEHUE K IEHCTBUSAM, IPUHOCSIIUM BpPe SKOJIOTUH; TPHOOPETEHHE OIbITa HKOJIOT0-HANIPAaBIEHHOH! e TEIbHOCTH;

ACTETUYECKOE OTHOILIEHUS K MUPY, TOTOBHOCTH K 3CTETHYECKOMY 00YCTPOHCTBY COOCTBEHHOI'O OBITA.

JInuHOCTHBIE pPe3yJbTaThl B c(pepe OTHOMIEHU I 00YyYAOIIMXCH K CeMbe U POJAUTE/ISIM, B TOM YHCJIe MOATOTOBKA K CeMeiiHOi "KU3HM:
OTBETCTBEHHOE OTHOLIEHUE K CO3/ITaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEH CEMENHON KU3HU;
MTOJIOKUTETBHBIN 00pa3 ceMbH, POJUTEIHCTBA (OTIIOBCTBA M MATEPUHCTBA), UHTEPUOPU3AIUS TPAJAUIIMOHHBIX CEMEHHBIX IEHHOCTEH.

JInuHocTHBIE pe3yJIbTaThl B chepe OTHOLIEHHS 00YUYAIOIIMXCS K TPYAY, B cepe COUMAIBLHO-IKOHOMUYECKHX OTHOIIEHUIi:
yBa)k€HHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIlIUTE CBOEH COOCTBEHHOCTH,
OCO3HaHHBIN BRIOOP OymyIieit mpodeccun Kak myTh U Croco0 peann3anuyi cOOCTBEHHBIX KU3HCHHBIX TUIAHOB;



TOTOBHOCTh OOY4YalOMIUXCS K TPYAOBOH NpPOGECCHOHANBHONW IEATENIbHOCTH KaK K BO3MOXXHOCTH YyYacTHsl B PEIICHHH JUYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIIEHAIIMOHATIBLHBIX MPOOIIEM;

MOTPEOHOCTh TPYAUTHCS, YBOKEHUE K TPYY U JIFOISIM TPy, TPYAOBBIM JOCTHKECHHIM, TOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOIICHHUE K Pa3HBIM
BUJIAM TPYIOBOH JI€ATEIBHOCTH;

TOTOBHOCTSH K CaMOOGCHy)KI/IBaHI/IIO, BKJIFO4asda 06yquHe U BBIITOJIHCHUEC JOMAITHUX 06$I3aHHOCT€I>'I.

JIuuHOCTHBIE pe3y/bTaThl B chepe GU3nMUeCKOro, NCUX0JI0rM4eCKOro, COUAJIbHOT0 H aKAJeMHUYECKOr0 0J1aronoyumsi 00y4aommxcs:
¢uznveckoe, IMOIMOHATEHO-TICUXOJIOTHYECKOE, COIMAIbHOE OJaronoiy4yne oO0ydaromuxcs B KU3HH 00pa30BaTENIbHOW OpraHU3alMy, OIIYIICHHE JETbMH
0€30MMacHOCTH U MICUXOJIOrHYecKOoro kompopra, HHPOPMAIIMOHHOI 0€30MacHOCTH.

2. [Inanupyemblie MeTanpeaMeTHble pe3yJbTaThl ocBoeHust OOII
MeTaHpeI[MeTHbIC PE3yJIbTaTbl OCBOCHUA OCHOBHOM 06p330B8.TCJ'IBHOI>i MporpaMMsbl IMPEACTABIICHBI TPEMSA I'pylIlaMi YHUBCPCAJIbHBIX y‘IC6HBIX HeﬁCTBHﬁ

(YYD).

1. PeryasiTuBHBbIe yHMBepcaJlbHbIe y4eOHbIe AeilicTBUSA
BhInyCKHUK HAay4YuTCH:

CaMOCTOATCIIbHO ONIPCACIIATh LHCIINU, 3a/1aBATh IIapaMETPhl U KPUTCPUH, 110 KOTOPBIM MOKHO ONPCACINUTD, UTO LEJIb JOCTUTHYTA,

OLIEHUBATh BO3MOXKHBIE [TOCIIEICTBUS JTOCTUKEHUS TOCTABICHHON LIEIH B JEATEIbHOCTH, COOCTBEHHOM JKU3HU U )KM3HU OKPY’KAIOIIMX JII0/IeH, OCHOBBIBAsCh Ha
COO0OpaXKEHUSIX ITUKU U MOpaJlu;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTENbHON AECATEIbHOCTH U )KU3HEHHBIX CUTYalMsX;

OLCHUBATH PECYPCHI, B TOM YHCJIC BPEMA U APYTUC HEMATCPUAIILHBIC PECYPCHI, HCO6XOI[I/IMI:I€ JIA TOCTHXKECHUA MMOCTaBICHHOMN OeIu,

BBIOMPATH MYTh IOCTUKEHUS 1€, IIAHUPOBATh PellIeHHEe MOCTABICHHBIX 3a/1a4, ONITUMU3UPYs MaTepUalbHbIe U HEMaTepUalbHbIE 3aTPAThI;

OpraHu30BbIBaTh AP(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX /ISl JOCTHKEHUS TOCTABJICHHOW LIENH;

COIIOCTABJIATH MTOJIYYEHHBIN PE3yJIbTAT AEATEIbHOCTHU C IIOCTAaBICHHOMN 3apaHee LENbIO.

2. [To3HaBaTe/IbHbIE YHHBEPCAJbHbIE y4eOHbIE 1eiiCTBUS
BbInyCKHUK HAY4YUTCS:
UCKaTh U HAXOJIUTh 000OIIEHHBIE CITOCOOBI PENMICHUS 33a/1a4, B TOM YHCJE, OCYIIECTBIATh Pa3BePHYTHIH WH(OPMAIMOHHBINA MOWCK U CTaBUTh HA €r0 OCHOBE
HOBBIE (Y4eOHBIC U TTO3HABATEIIbHBIC) 3a1a4H;
KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH MHGOPMAIMIO C Pa3HBIX MO3WIMNA, pACO3HABaTh U (PUKCUPOBATH MPOTHBOPEYUS B HHQPOPMAIIMOHHBIX
HMCTOYHHKAX;
WCIIOJb30BaTh Pa3UYHble MOJEIbHO-CXEMAaTUYECKUE CPEACTBA MJisi NPEACTABICHHS CYHUIECTBEHHBIX CBSI3€M M OTHOILIECHWM, a TakKe IPOTUBOPEUHA,
BBISIBIICHHBIX B MH()OPMAITHOHHBIX UCTOYHUKAX;
HaxOJUTh W TPUBOJUTH KPUTHUYECKHUE APTYMEHTHl B OTHOILIEHUM ACHUCTBUU M CYKJIEHUU APYroro; CHOKOMHO U Pa3yMHO OTHOCUTHCA K KPUTHUYECKUM
3aMEYaHMsIM B OTHOIIIEHUH COOCTBEHHOTO CYXKJIEHHUS, pacCCMaTPHUBATh UX KaK pecypc COOCTBEHHOTO Pa3BHUTHS;
BBIXOHTH 32 pAMKH Y4€OHOTO MpeIMeTa M OCYIIECTBIISITH [IeJICHANPABICHHBIA TOUCK BO3MOYKHOCTEH Il IIUPOKOTO MEePEeHOca CPECTB U CIIOCOOOB IEHCTBUS;
BBICTpauBaTh UHAUBUIYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPUIO, YUUTHIBAS OTPAHUYEHHS CO CTOPOHBI IPYTHX YUaCTHUKOB U PECYpCHBIE OTpaHUYEHUS;



MCHATH U YACPIKUBATL PAa3HbIC TO3UITUU B MO3HaBaTEeILHOMU JACATCIIbHOCTH.

3. KoMMyHHKATHBHBbIE YHHBepPCAJbHbIE YUeOHbIE AeilicTBUS
BbInyCKHUK HAYYHTCH:
OCYIIIECTBIISTh JICTIOBYI0O KOMMYHHKAITUIO KaK CO CBEPCTHHKAMU, TaK U CO B3POCIBIME (KaK BHYTpHU 00pa30BaTEebHON OpraHU3alluy, Tak U 3a e¢ Mpe/ieiaMH),
oA0UpPaTh MAPTHEPOB IS IETIOBOM KOMMYHUKALIUU UCXOJSl U3 COOOpaKeHUM pe3yabTaTUBHOCTH B3aUMOJICICTBHS, a HE JIMYHBIX CUMITATUH;
IIPU OCYILECTBICHUM TPYIIIOBOM pabOThI ObITh KaK PYKOBOAMTEIEM, TaK M WIEHOM KOMAaH/bl B pPa3HbIX poJiAX (TeHepaTrop HAel, KpUTHUK, WCHOJHUTEID,
BBICTYMAIOUIHI1, SKCTIEPT U T.1.);
KOOPAMHUPOBATH U BBIIIOIHATH pabOTy B YCIOBHSIX PEATbHOTO, BUPTYAILHOTO 1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;
pa3BepHYTO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOJIb30BAHUEM a/IEKBATHBIX (YCTHBIX U MUCHMEHHBIX ) S3bIKOBBIX CPEJICTB;
pacrio3HaBaTh KOH(DIUKTOTCHHbIE CHTyallMd W TPEAOTBpPAINaTh KOHQIMKTBI 10 HMX aKTUBHOW (as3bl, BBICTpaMBaTh [EIOBYI0O M 00Opa30BaTEIbHYIO
KOMMYHHKAIIUIO, H30erast TMYHOCTHBIX OIICHOYHBIX CY)KICHUM.

3.IlpeameTHbIE pe3yJIbTATHI

Ha ypoBHue cpeanero obmiero oopazoanus B coorBeTcTBUU ¢ PI'OC COO npencraBieHbl IBE TPYIIbI PE3YIbTaTOB:

pe3ynbTaThl 6a30BOT0 U YIrIyOJIeHHOTO YPOBHEH.

IIporpamma yuyeoHoro npeamera «MaremaTnka: ajredpa u Ha4aJia MaTeMaTHYeCKOI0 aHAJIM3a, TeOMeTPUs»

NpeacTaB/eHa B y4eOHOM IJIaHe AJIs1 M3y4YeHHs 00y4armuMucs Ha 0a30BOM YpOBHe.

['pynma pe3ynbTatoB «BBITYCKHUK HAYYUTCS» MPEICTABIAECT COOON PE3yIbTaThl, TOCTHKEHHE KOTOPBIX 00€CIIeYnBaAETCS

YUYUTEJIEM B OTHOILIEHUH BCeX 00yUaroMXcsl, BEIOPAaBIIUX JaHHBIA ypoBeHb 00y4eHus. I'pynna pe3yiabTaToB «BeITYCKHHUK MOIYYUT
BO3MOXHOCTb HAYUYHUTHCI» oOecrieunBaeTcst YUUTCIJIEM B OTHOIICHWH YaCTH Hauboiee MOTHUBHUPOBAHHBIX U CIIOCOOHBIX
o0yyaroImuxcs, BEIOpaBIINX JaHHBIA ypoBeHb 00yueHus. [Ipu KoHTposie kauecTBa 00pa3oBaHus TpyIIa 3aJaH1i, OpUEHTUPOBAHHBIX
Ha OLCHKY JOCTHXXCHUA INNIIAHUPYEMBIX PE3YJILTATOB U3 OJI0Ka «BI)IHYCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYYUTLCA», MOXKET BKIHOYATHCA
B MaTepHajbl 6J0Ka «BBIMYCKHUK HaydyUTCsS». DTO MO3BOJIUT MPEIOCTABUTh BOZMOKHOCTh 00YYarOIUMCsI TPOJIEMOHCTPUPOBATh
OBJIAAICHUEC KAaUCCTBCHHO MHBIM YPOBHEM )IOCTI/I)KGHI/Iﬁ " BBIABJIATHL AMHAMHUKY pOCTa YHUCIICHHOCTHU Haubolee IOArOTOBJIICHHBIX
00y4aroImXxcs.

[IpyHIMNHATBHBIM OTJIMYMEM PE3YJIBTATOB 0A30BOTO YPOBHSI OT PE3YJIbTATOB YIIIYOJIEHHOTO YPOBHS ABIISETCS UX LieTeBast
HaNpaBJIEHHOCTb.

Pe3ynbrarel 6a30BOro ypoBHs OpHEHTUPOBAHBI Ha OOIIYI0 (YHKIIMOHAIBHYIO IPaMOTHOCTb, MOTYYeHHE KOMIIETEHTHOCTEH JIst
MOBCETHEBHOM KU3HU U OOIIEro pa3BUTHA. DTa IPyIIa pe3yJbTaToB MpeAroaraer:

— MOHUMAaHHEC NMPEAMETA, KIIFOYCBLIX BOIIPOCOB 1 OCHOBHBIX COCTABJIAIOMIUX 3JICMCHTOB 1/13yqaeM0171 HpeHMeTHOﬁ O6J'IaCTI/I, qTo
o0ecreynBaeTcs He 3a CUET 3ay4YMBaHUs ONPEIeIEHUI U IPAaBUJI,  IIOCPEACTBOM MOJIEIMPOBAHUS M TOCTAHOBKH MTPOOJIEMHBIX
BOIIPOCOB KYJbTYPBI, XapaKTEPHBIX JJIs1 JAHHOW MPEIMETHON 001acTH;

— YMEHHE pelIaTh OCHOBHBIE IIPAKTHYECKHUE 3a/1aul, XapaKTePHbIE JUI UCTIOIb30BAHUS METOI0B U MHCTPYMEHTAPHs TaHHOMH
MpeAMETHOM 00IacTH;

— OCO3HaHHUE PaMOK M3y4aeMoi MpeAMETHON 00JIaCTH, OTPAHUYEHHOCTH METOJIOB U MHCTPYMEHTOB, TUITMYHBIX CBSI3€H ¢ HEKOTOPBIMU
OpyruMu o0JacTsIMU 3HAHHUSL.

[Tporpamma yueOHoro mpeamera «MaTemaTuka: anredpa ¥ Hayajla MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHUS»



MOCTPOEHA TAKUM 00pa3oM, 4TO MPEIMETHbIE PE3YyIbTaThl 0a30BOTO YPOBHS, OTHOCSIIUECS K pa3aeny «BbITyCKHUK MOTyYHT
BO3MOYKHOCTh HAYUUTBCS», COOTBETCTBYIOT IIPEIMETHBIM pe3yiIbTaTaM pasjeiia «BbIMyCKHUK HaydUTCs» Ha YIIIyOJIEHHOM ypOBHE.
[IpenmMeTHBIe pe3yabTaThl paszaena «BpIyCKHUK MOJYy4YUT BO3MOKHOCTh HAYUUTHCA» HE BBIHOCATCS HA UTOIOBYIO aTTECTALUIO, HO

IIPU ATOM BO3MOXKHOCTb MX JOCTHXEHHS JOJDKHA OBITh MPEIOCTABICHA KaXIOMY 00yJaromemMycs.

MaremaTuka: anreﬁpa H HAYAJA MATEMATHICCKOI0O aHa/In3a, recoMeTpud

ba3oBblii ypoBeHb
«IIpo0JieMHO-PyHKIIHOHAJIbHBbIE Pe3YJIbTAThI»

¥Yruy0JieHHbIH YPOBEHb
«CHucTeMHO-TeopeTHYECKHE Pe3yJIbTaThD»

Paznen

|. BbINyCKHMK HAYYHUTCSI

[11. BoInyCKHMK MOJYYHT
BO3MOKHOCTh HAYYHThCS

1. BoIMyCKHUK HAYYHTCS

V. BbIyCKHHK MOJYYUT
BO3MOKHOCTh HAYUYHMThCS

Ileau ocBOeHUs

I[JI?I HCIIOJIB30BAaHH B

ﬂflﬂ Pa3sumui Mbludl1eHuUAl,

Jlns yenemnoro

s obecnevenus

peamerta IIOBCEIHEBHOM KU3HU U UCNONIb306AHUS 8 IPOJIOJKEHUS 00Pa30BAHUS | BOZMONCHOCIIU YCHEUIHO2O
oOecrieueHus BO3SMOKHOCTH | HOBCEOHEBHOU HCUSHU 10 CIEUUATIBHOCTSM, NPOOONAHCEHUS 0OPA30BAHUSL
YCHENTHOTO MPOA0HKCHUS u obecnevenus CBSI3aHHBIM C MPUKIIATHBIM | 1O CHEYUAIbHOCHISM,
oOpa3oBaHHUs 110 B03MOINCHOCIMU YCNEUWHO20 | UCTIOJIb30BAHUEM CBA3AHHBIM C
CIEIUATBLHOCTSIM, HE NPOOOJIICEeHUs 00PA308aHUsl | MATEMaTUKU ocywecmsneHuemM HayyHoU
CBSI3aHHBIM C MPUKIIATHBIM | 1O CREeYUANTbHOCIAM, He U UCcre008amenbCKoll
HCITOJTB30BaHUEM CBA3AHHBIM C NPUKTAOHBIM oesimenbHOCMU 8 obaacmu
MaTeMaTHKHU UCNOIb308AHUEM MaAMeMamury U CMENCHbIX
Mamemamuxu HayK
TpeOoBanus k pe3yjbraTam
Inemenmul OnepuposaTh Ha 0a30BOM Onepuposams’ — CBobosHo onepupoats° | Jocmuoicenue pesyromamos
meopuu YPOBHE" TIOHATHSIMH: NOHAMUSMIU. KOHEeUYHoe MOHATUSAMH:  KOHEYHOE paszoena ll;
ﬁzz,oxzzzgecmﬁ KOHCYHOC MHOKECTBO, MHOIHCECM B0, INeMEHM MHOXECTBO, DIIEMEHT | ONepuposams NOHAMuUEM
N02UKU 3JIEMCHT MHOXCCTBA, MHOHCecmaa, MHO>€ECTBA, onpeoenenus,
MTOIMHOKECTBO, HOOMHOIHCECMBO, [TOJIMHOKECTBO, OCHOBHBIMU BUOAMU
HIepeceueHre U nepeceuenue u riepeceuecHue, onpeoenenu,
00beINHEHNE 00beOUHeHUue MHOICeCmS, 00BEeIMHEHNE U OCHOBHBLIMU BUOAMU

! 3pech 1 fanee: pacnosHaBaTb KOHKPETHbIE MPUMEPBI OBLLMX MOHATUM MO XapaKTEPHBIM MPU3HAKaM, BbINOAHATL 4ENCTBUA B COOTBETCTBMM C ONPEAENEHNEM U NPOCTEMLLIMMM CBONCTBAMM
MOHATMI, KOHKPETM3NPOBATb NpUMepamm obLLMe NOHATUA.
? 37ech 1 Aanee; 3HaTb ONpeaeneHne NOHATUSA, YMETb MOACHATL ero CMbIC/, yMETb UCMOb30BaTh MOHATUE W €ro CBOMCTBA MPU MPOBEAEHUM PACCYKAEHWI, PELIEHUM 3aaY.

* 3pech 1 ganee: 3HaTb ONpeaeneHmne NOHATUA, 3HaTb M YMeTb 06OCHOBBIBATL CBOCTBA (MPU3HAKM, €C/IM OHM ECTb) NMOHATUSA, XapPaKTEPU30BaTb CBA3M C APYTMMMU MOHATUAMM, NPEACTABAAA OLHO
MOHATME KaK YacTb LLeJIOCTHOrO KOMM/IEKCa, MCNo/1b30BaTb NOHATHUE U ero CBOWCTBA NPY NPOBEAEHUM PACCYKAEHWI, LOKa3aTeNbCTB, PelleHnm 3a4ad.




MHOECTB, YACIIOBbIE
MHOKECTBA Ha
KOOPJMHATHOM
MIPSIMOU, OTPE30K,
WHTEpBaJI,

ornepupoBaTh Ha 6a30BOM
YPOBHE MOHATUSMU:
YTBEPKJICHHUE,
OTpULIAHUE
YTBEPKICHUS,
WMCTUHHBIC U JIOXKHBIC
YTBEPKICHUSI,
NPUYHHA, CIIEICTBHE,
YACTHBIN CIy4yau
OOIIEro yTBEPKICHHUS,
KOHTPIIPUMED;

HaXOJIUTh IEPECECUEHUE U
oOBeIMHEHUE IBYX
MHOYECTB,
MPEACTABICHHBIX
rpaguyecku Ha
YUCIIOBOM IIPSIMOM;

CTPOUTH Ha YUCIIOBOU
pSAMON
MOJIMHOKECTBO
YHUCJIOBOI'O MHOYKECTBA,
3aJlaHHOE
MPOCTEUIINMHA
YCJIOBUSIMH;

pacrio3HaBaTh JIOKHBIE
YTBEPKJICHHUSI, OIITHOKHU
B PACCYXICHUSIX,

B TOM YUCJIE C

HYUC106ble MHOJcecmea HA

KOOPOUHAMHOU — NPSAMOL,
ompes3ox, uHmepaa.l,
NOJIYUHMEPBAl,
NPOMEHCYMOK c
8bIKOJIOMOU MOYKO,
epaghuueckoe
npeocmaeienue
MHOJMCECm8 Ha
KOOPOUHAMHOU
NIIOCKOCMU,

onepuposamv NOHAMUAMU:
ymeepoicoeHue,

ompuyanue

VMBEPHCOEHUsl, UCMUHHbIE
U JIOJCHblE YMBEPIHCOCHUS,
NPUYUHA, creocmaue,
yacmmuulll caydai obueco
ymeepacoeHus,
KOHmMpnpumep,
nposepsimo
NPUHAOIEIHCHOCTb
9eMEHMNA MHONCECMBY,
Haxooums nepeceyeHue u
00beOuHeHue MHOHNCECS,
8 mom yucne
npeocmasieHHbIX
epaguyecku Ha YUCI080U
npsamou u Ha
KOOPOUHAMHOU
NIOCKOCIU,

npoeooUms
doKazameJbHble

Pa3HOCTH MHOXECTB,
YHCJIOBBIC MHOXKECTBA Ha
KOOPJAMHATHOW TMPSIMOU,
OTPE3OK, WHTEPBaJ,
MOJTyUHTEPBAJI,
MIPOMEXKYTOK c
BBIKOJIOTOM TOYKOM,
rpaduueckoe
MPEJICTABIICHUE
MHOKECTB Ha
KOOpJIUHATHOM
IIOCKOCTH;

3aJ1aBaTh MHOKECTBA
MEPEUNUCICHUEM u
XapaKTEPUCTUUYCCKUM
CBOMCTBOM;
ONIEpUPOBATH
MTOHSATHSIMMU:
yTBEpXKIEHUE,
OTPULIAHUE
YTBEPKICHUSI, ICTUHHBIE
Y JIO’KHBIC YTBEPIKICHUSI,
MpUYNHA, CIIe/ICTBHE,
YaCTHBIN clTydaid 00IIero
YTBEPKICHUSI,
KOHTPIIpUMED;
MPOBEPSTH
MIPUHAJJICKHOCTh
3JIEMEHTa MHOKECTBY;
HAaXOJUTh TMEPECCUCHUE
u 00beTUHECHHUE
MHOXECTB, B TOM YHCIIC
MPEJCTABICHHBIX

meopem;

HOHUMAMb CYMb
KOCBEHHO20
ooKaszamenbcmea,

onepuposamv NOHAMUAMU
CUEeMHO20 U HECUEMHO20
MHOJICECMBA,

NPUMEHANb Memo0
MamemamuyecKkou
UHOYKYUU OISl
nposeoeHUs:
paccyscoeHul u
00Ka3amenbcme u npu
peutenuu 3a0ad.

B nosceonesnoil scusnu u
npu uzyHeHuu Opyeux
npeomemos.

UCNOIL3068AMb MEOPEMUKOo-
MHOIHCECBEHHBIU A3bIK
U A3bIK JTOSUKU OIS
ONUCAHUSL PEaNbHbIX
npoyeccos u sA6eHuUll,
npu peutenuu 3a0ay
opyaux yueonvix
npeomemos




MCIIOJIb30BaHUEM
KOHTPIPHUMEPOB.

B noeceonesnoit srcuznu u
npu uzyueHuu opyaux
npeomemos.

— HCIIOJB30BaTh
YHMCIIOBbIE MHO>KECTBa
Ha KOOPAVHATHON
MPAMOMN JIJI1 OMUCAHUS
pEAIBHBIX MPOLECCOB U
SIBIICHUI;

— MPOBOJUTH JIOTUUECKHUE
paccyxIeHus B
CUTYaIUSIX
MMOBCEIHEBHOM KU3HU

paccyosicoerus 0151
000CHOBAHUSL UCTMUHHOCTNU
VmMeepIHcOeHU.

B noeceomnesnou scusnu u npu
usyueHuu opyeux
npeomemos:

— UCNONb308aMb  YUCTOBbIE
MHOXMCEeCmea Ha
KOOPOUHAMHOU NPAMOU U
Ha KOOPOUHAMHOU
NIOCKOCMU O/l ONUCAHUS

DeanbHblX  Npoyeccos U
A6IeHUL;

—  Nposooumv
dokazameJibHble
paccysicoeHust 8
cumyayusix HnoeceoHe8HOU
JICUSHU,  NpU  peuleHuu
3a0au u3 opyeux
npeomemos

rpaduyecku Ha
YUCJIOBOM MPSIMOM W HA
KOOPJAMHATHOU
IIJIOCKOCTH;

MIPOBOJNTH
JIOKa3aTeIbHbIC
paccyxJIeHus JUISL
000CHOBaHUS
MCTUHHOCTH
YTBEPKIACHUM.

B noeceonesnou srcusnu u

npu u3ydeHuu Opyeux

npeomemos:
HCIIOJIb30BaTh YHCIIOBBIE
MHO>KECTBA Ha
KOOPJIUHATHOM MPSMOWU
MU Ha KOOPAWUHATHOU
TTIOCKOCTH TUISL
ONMCAHUS peaIbHBIX
MPOLIECCOB U SABJICHU;
MPOBOJIUTh
JIOKa3aTeIbHbIC
paccyxJIeHus B
CUTYyaLUsX
MMOBCEAHEBHOM  KM3HH,

IIPU pELICHUH 3a1a4 U3
JPYTHUX IPEAMETOB

Yucna u
GbIpadiceHun

OnepupoBath Ha 6a30BOM
YPOBHE TTOHSATHSMH:
IeJI0€ YNCIIO,
JETUMOCTH YHUCET,
OOBIKHOBEHHAS IPOOH,
JeCSITUYHAs APOOb,

Ce0600H0 onepuposamb
NOHAMUAMU. Yenoe YUCTLO,
0enUMOCMb Yucel,
00bIKHOBEHHAs OPOOY,
decsamuunas Opooy,
PAyUOHANbHOE YUCIIO,

CB0OOIHO OIEpPUPOBATH
MOHSITHSIMH

HaTypaJbHOE YHUCIIO,
MHOECTBO

HaTypaJbHbIX qucen,
LEe10e YHUCIIO,

HHocmuoicenue pe3ynomamog
pazoena ll;

Cc80000HO onepuposamsw
YUCTIOBLIMU
MHOIHCECMBAMU NPU
pewtenuu 3a0ad;




palMOHaIbHOE YUCIIO,
NpUOTMKEHHOE
3HaYEHHE YHUCIa,
4acThb, JI0JIs,
OTHOIIEHUE, MPOIIECHT,
MOBBIIICHHUE U
MOHM)KEHHUE Ha
3aIaHHOE YHCIIO
MPOIICHTOB, MacIITa0;

omnepupoBaTh HA OA30BOM
YPOBHE MOHSATUSIMU:
jorapudm yucna,
TPUTOHOMETpPUUECKAS
OKPY>KHOCTb,
rpaaycHasi Mepa yria,
BEJIMYMHA YTJIa,
3aJaHHOTO TOYKOM Ha
TPUTOHOMETPUYECKOU
OKPY>KHOCTH, CHHYC,
KOCHHYC, TAHT€HC U
KOTAHI'€HC YTJIOB,
UMEIOITUX
MIPOU3BOJIbHYIO
BEITUYUHY;

BBITIOJTHATH
apupMeTHIECKHE
NEeNUCTBHUS C IEJBIMUA U
parmoHaIbHBIMU
YUCJIaAMH,

BBITIOJIHSATH HECIIOKHBIE
npeodpa3oBaHUs
YHCJIOBBIX BBIPAXKEHUM,
COJIep KallliX CTEIEeHU

NPUOIUNCEHHOE 3HAYeHUe
yucaa, yacmo, 00,
OmHouenue, NPoyeHm,
noséwvlueHue U NOHUINCEeHUE
HA 300aHHOe YUCTIO
npoyeHmos, macuimao;
npUBOOUMb NPUMEPbL YUCE C
3A0AHHBIMU CEOUCBAMU
oenumocmu,
onepupo8amv NOHAMUIAMU:
Jocapughm yucua,
MPU2OHOMEMPUYECKAsL
OKPYHCHOCMb, PAOUAHHASL
U epaodycHas mepa yaia,
BeNUUUHA Vead, 3A0AHHO20
MOYKOU HA
MPUSOHOMEMPUYECKOU
OKPYICHOCU, CUH)C,
KOCUH)C, MAHEEHC U
KOMAH2eHC V2ilo8,
UMEIOWUX NPOUZBOTILHYIO
BENUYUHY, YUCAA € U T,

BbINOJIHAMb apugbmemuqeacue

Oelicmeust, couemasl
VCMHbLE U NUCbMEHHbLE
npuembvl, NPUMEHsIsL npu
Heobxooumocmu
BLIYUCUMETbHbBIE
ycmpoticmea,

HAxXo00umv 3Ha4eHus KOPHs
HAmMypaibHOU cmeneHu,
cmenenu ¢ payuoHaAIbHbIM

nokasamesnem, ro2apugma,

MHOKECTBO LIEJIBIX
ypcesl, OOBIKHOBEHHAas
JpoOb, JeCATUIHAS
JpoOb, CMEIIIaHHOE
YUCJIO,  paIlMOHAIBHOE
YHCIIO0, MHO>KECTBO
pallMOHAJILHBIX  YHCeT,

MPpalHOHAIBHOE YUCIIO,
KOpPEHb  CTENEHH N,
JICUCTBUTEIBLHOE YHCIIO,
MHO>KECTBO
JICUCTBUTEIBHBIX YHCEI,
reoOMEeTpUYECKast
WHTEPIPETALINS
HaTypaJIbHBIX,
PALMOHAIBHBIX,
JICCTBUTEIBHBIX YHCEI,
IIOHUMATh U OOBIACHSITH

LICJIBIX,

pa3HuUIly MEXKITY
MMO3UIIMOHHOU u
HENO3UIIMOHHOU
cCHUCTEMaMH 3aMucHu
YHCEIT;

MEePeBONTh YHCIA U3
OJHOM CHUCTEMBI 3aIUCH
(cucTeMbl CUUCIEHUS) B
APYTyIo;

JTIOKa3bIBATh "
WCITOJIB30BaTh TPU3HAKH
JIETUMOCTH CYMMBI |
MIPOU3BEICHUS pu
BBITIOJIHEHUU
BBIYVCIICHUNA U PEIICHUH

NOHUMAMb NPUYUHBL U
OCHOBHblE Udeu
pacuiupeHus Yucio8ulx
MHOMCECMB,

871a0enb OCHOBHLIMU
HOHAMUAMU MeopUU
oenumocmu npu
peuieHuy CmanoapmHuLx
3a0au

umems 6a3o8vle
npeocmasietus o
MHOMCecmee
KOMNJEKCHBIX YUCel;

Cc80000HO GbINOIHAMb
modicoecmeerHbvle
npeobpazosanus
MPUSOHOMEMPUYECKUX,
Jlo2apugmuyeckux,
CMeneHHbIX
BbIPANCEHUI;

enaoems Ghopmynou buHoma
Hviomona,

NpUMeHsImsb Npu peuleHuu
3a0ay meopemy o
JIUHEUHOM
npeocmaesnenuu HOJ/J;

NPpUMeHsMb Npu peuleHuu
3a0ay Kumatickyro
meopemy 06 0cmamkax;

NPUMEHSAMsb NPpU peueHuu
3a0au Manyro meopemy
Depma,

YyMemb 8bINOIHAMb 3ANUCD




yuce, 1100 KOPHU U3
Yyucel, JIN00
jorapudMbl YUCETT;

CpaBHHBATH
palHMOHAJIBHBIC YUCTIa
MEXTy COO0M;

OLICHUBATh U CPABHUBATh
C pallMOHAIBHBIMHA
YUCIIaMU 3HAYEHUSI
LEJIBIX CTEIICHEN
4yucell, KOpHEn
HATYpaJIbHOM CTEIECHU
U3 yucen, JorapuMon
YuCcell B MPOCTHIX
CIIyYasix;

U300pakaTh TOUKaMU Ha
YHCJIOBOW MPSAMOM
LETIbIE U
palOHAJIbHBIC YUCTIA,

M300pakaTh TOYKAMU Ha
YHCIIOBOU MIPSIMOM
L[EJIbIC CTETICHU YHCEIl,
KOpPHHU HaTypaJabHON
CTEIICHU U3 YUCET,
jorapudMbl Yucen B
MPOCTHIX CIyYasx;

BBITIOJTHSITh HECJIOKHBIE
npeoOpa3oBaHUs
IETBIX U JPOOHO-
palOHAIIbHBIX
OYKBEHHBIX
BBIPAKCHUH;

BBIPAXaTh B MPOCTEUIINX

UCNONL3YS NpU
Heobxooumocmu
BbLIYUCTIUMETIbHBLE
ycmpoucmea,

noJjlb3o6amusvcCA 01/;€HK01/7 u

NPUKUOKOU Npu

npakmu4eckKkux paciemax,

npoeodumb no uU36€CmHbsvIM

Gopmynam u npasunam
npeobpazosanus
OVKBEHHBIX 8bIPAMNCEHULL,
BKAIOUAIOWJUX CTeNneHU,
KOPHU, J102apugmbl u
MpUSOHOMempuyecKue

dyukyuu,

HAX0O0UMb 3HAYEHUS

YUCTIOBBIX U OYKBEHHBIX
BbIPAICEHUL,
ocyujecmensis
Heobxooumble
NOOCMAHOBKU U
npeodbpa3oeanus;
usobpasxcams
cxemamu4ecku
geuUyUHa

paouanax,
UCNOIb308AMb
peuteHuu
maoauyHble
MPUSOHOMEMPUYECKUX
dyukyuil yenos;
8bINOJIHAMb

yeou,
KOmMopoz20
8bIpadiceHa 6 epadycax uiu

npu
3a0a4
3HAYEHUs

nepesoo

3a/1au;
BBITIOJIHATh OKPYTJICHHUE
paImoHaIbHBIX u

UPPALMOHAIBHBIX YHUCEN
C 3aJJaHHOI TOYHOCTHIO;
CpaBHUBATH
JNICUCTBUTEIBHBIE YHCIIA
pPa3HBIMU CIIOCOOAMU;
yHOOpsiAOUMBATh  YHUCIHA,
3alvcaHHble B BUJC
OOBIKHOBEHHOM U
JECATUYHOM poou,
YyCla, 3alHUCaHHbIE C
HCIIOJIb30BaHUEM
apu(PMETUIECKOTO
KBaJIpaTHOTO KOpHS,
KOpHEHN cTerneHu OoJbIe
2;

Haxoautb HOJI m HOK
pa3HBIMH CcriocobamMu U
UCIIOJIB30BaTh MX TIPH
pEIICHUH 3a/1a4;
BBITIOJIHATh BBIYMCIICHHUSI
u npeodpa3zoBaHuUs
BBIPAKECHUN,
COJIepIKaIIUX
JICCTBUTENILHBIC 4YHCIIA,
B TOM UYHCIIE KOPHHU
HaTypaJbHBIX CTEIICHEN;
BBITIOJTHSTH
CTaH/apTHBIC
TOXECTBEHHBIE
peoOpa3oBaHUs

Yucna 8 NO3UYUOHHOU
cucmeme CHUCIEHUSL,
NPUMEHAMb NPU peuleHuU
3a0ay meopemuxo-
yucnosvie PyHKyuU:
YUCTIO U CYMMA
Oenumeneti, yHKYUo
Ounepa;
NPUMEHAMb NPU peuleHUU
3a0ay yenuvie OpooU;
NPUMEHAMb NPU peuleHuu
3a0ay MHO20UYleHbL C
OeticmeumenbHbIMU U
yenvimu
Ko3¢huyuenmamu;
gradems NOHAMUAMU
NPUBOOUMbLUL U
HenpueooUMblL

MHO2OYJIEH U NPUMEHANb

UX npu peuleHuu 3a0a4;
NpUMeHsImsb Npu peuleHuu
3a0ay OcHOBHYI0
meopemy aneeopwi,
NpUMeHsImsb Npu peuleHuu
3a0ay4 npocmeriuiue
@YHKYUU KOMNIEKCHOU
nepemeHHOU KaK
2eomempuiecKue
npeoobpazosans




Cllydasix U3 paBeHCTBa
OJIHY IEPEMEHHYIO
yepes Ipyrue;
BBIYKCIIATH B MPOCTHIX
Cllydasix 3HaUCHUS
YHUCJIOBBIX U
OYKBEHHBIX
BBIPAXECHUU,
OCYLIECTBIISIS
HEO0OXOIUMbIEC
MOJICTAHOBKH U
npeoOpa3oBaHus;
n300paxarb
CXEMAaTUYECKH YToJ,
BEJTMYMHA KOTOPOTO
BBIPa)KEHA B rpajycax;
OIICHUBATh 3HAKU CUHYCA,
KOCHHYCa, TAHTE€HCA,
KOTaHTeHCa
KOHKPETHBIX YTJIOB.

B nosceonesnoii orcuznu u
npu U3yueHuu opyaux
VUEOHbIX NPeOMemOos.

BBIIOJIHATE BBEIYUCIICHUS
TIPY PEIICHUY 33139
MPaKTUYECKOTO
XapakTepa;

BBITIOJTHATH MPAKTHYCCKHUE
pPacyeThI C
HCIIOJIb30BaHUEM MPH
HEOOXOIMMOCTH
CIIPABOYHBIX

BeIUUUHDL yena us
paouamHou  Mmepbl 8
2paodycHyro u 0opamHo.

B nosceonesnoui scuznu u npu
usyueHuu Opyeux y4ueOHvix
npeomemos:

8bINOIHAMb OCUCMBUSL C
YUCTIOBBIMU OAHHBIMU NPU
peuienuu 3a0a4
NPAKMUYECKO20
xapakmepa u 3a0ay u3
PasnIuuHbIX obracmet
3HAHUU, UCNOIL3YA NPU
HeoOxX00uMocmu
CNpagoulbie Mamepuaibl u
BLIYUCUMETILHBLE
ycmpoucmea,

OYeHUBamv, CPaABHUBAMb U
UCNOIb3068aMb NPU
peuleHuu NPaKmudecKux
3a0ay yucio8vle 3Ha4eHus
PEeabHbIX 8ENUYUH,
KOHKpemHble YUCTI08ble
Xapaxkmepucmuxu
00bEKMO8 OKPYIAHCAIOUe20
mupa

TPUTOHOMETPUYECKUX,
JorapupMUYECKHUX,
CTEIICHHBIX,
MppanMOHaIbHbIX
BBIPAKCHUM.

B noeceonesnoit orcuznu u

npu u3y4eHuu Opyaux
npeomemos:

BBINIOJIHATh U OOBACHSTH
CpPaBHEHUE pPE3yIbTaTOB
BBIYMCIICHAN pu
PELICHUN NPAKTUYECKUX

3a7a4, B TOM YHCIIe
MPUOJINKEHHBIX
BBIYHCIICHUH, WUCTIONB3YS
pa3HbIC CIIoCOObI
CpPaBHEHU;
3aIiChIBaTh,
CpPaBHHMBATh, OKPYIJIAThH
YHCJIOBBIE JTAaHHBIC
peanbHBIX BEIWYUH C
HCIIOJIb30BAaHUEM
pa3HbIX CUCTEM
U3MEpPCHUS,

COCTaBJIAATh U OLICHHUBATDH

pa3HBIMH CIIocoOaMu
YHCJIOBBIC BBIPAKCHUS
TP pEIICHUHN
MPaKTUYECKHUX 33]1a4 U
3aJ1a4 U3 APYyTUX
y4eOHBIX MMPEAMETOB




MAaTEPUAJIOB U
BBIYUCIIUTEIBHBIX
YCTPOMCTB;

COOTHOCHUTH PEAJIbHBIC
BEJINYMHBI,
XapaKTEPUCTUKU
00BEKTOB

OKPYIKAIOIIETO MUPA C

UX KOHKPETHBIMU
YUCIIOBBIMU
3HAYCHUSIMU;

HCIIOJIb30BaTh METO/IbI
OKpYTJICHUS,
NPUOIMKEHUS U
MPUKUKA TIPU
pelLIEeHUH
MPAKTUYECKUX 3a/1a4
ITOBCEJHEBHOM KU3HU

Ypasnuenus u
Hepagencmea

Pematp nuHeHbIE
YpaBHEHUS U
HEPABEHCTBA,
KBaJIpaTHbIE
YpaBHEHUS;

pemarb
JorapugmMuyecKue
ypaBHeHwus Buja 10g 5
(bx+c)=dwu

MIPOCTEUIIINE

HepaBeHCTBa Buaa 10g o

X <d;
pemaTb ITOKAa3aTCIIbHBIC

ypaBHeHI/ISI, BHU 1A
bx+c_

a  =d (rme d moxHO

Pewamo
noKkazameJsibHole
Jocapugpmuyeckue

pauuoHalibrHsle,

u

YpPABHEHUA U HEPABEHCMBA,

npocmeuuiue
UppayuoHaivbHole
MpUSOHOMempuyecKue

u

YpPABHEHUA, HeEpABEHCNMBA U

ux cucmemayl,

UCNONBb308AMb MEMOObL

peulenus ypasHeHuil:
npugeoerue K udy
«npouseedeHue pagHo
HYII0» UTU «YACMHOE
DPABHO HYI0», 3aMeHA

— CB00OIHO OmEpPHUPOBATH

MOHSTUSMH: YpaBHEHHE,
HEPaBEHCTBO,
pPaBHOCHUITLHBIC
ypaBHEHUS u
HEPaBEHCTBA,
ypaBHEHUE, SBIAIOIIEECS
CJIEICTBUEM APyroro
ypaBHEHUS, YpaBHEHUS,
PaBHOCUJIBHBIE Ha
MHOJKECTBE,
PaBHOCUJIBHBIE
npeodpa3zoBaHms
YPaBHEHHUI;

pemiatb pasHble  BUJIbI

ﬂocmuOfceHue pesyionamoes

pazoena ll;

— €80000HO  ompeoensimb
Mun u 8vloupams Memoo
peuteHus
NOKA3aMeNbHbIX u
JloeapugmuyecKux
VpagHeHuu u
HepaseHcms,
UPPAYUOHATLHBIX
VpagHeHuu u
HepaseHcms,
MPUSOHOMEMPUYECKUX
ypasHeHuu u

HepaeeHcmes, Ux cucmem,




MPEACTABUTH B BUJIE
CTETNIEHU C OCHOBaHUEM
a) U pocTenIme
HEPABEHCTBA BHIA &' <
d (rme d moxHO
MPEICTaBUTh B BUJIE
CTETNIEHU C OCHOBaHUEM
a);.

MPUBOJIUTH HECKOJIBKO
IIPUMEPOB KOPHEU
IIPOCTENIIETO
TPUTOHOMETPUYECKOTO
ypaBHEHUS BUJA: SIn X
=a, coOsXx=a, tgx=
a,ctgx=a,rnea—
TaOJIMYHOE 3HAYCHUE
COOTBETCTBYIOLIEH
TPUTOHOMETPUYECKOU
byHKINN.

B noeceonesnoii orcuznu u
npu U3yueHuu opyaux
npeomemos.

— COCTaBJISAITh U pellaTh
YpPaBHEHUSI U CHUCTEMBI
YPaBHEHUH npu
PEILICHUH HECJIOKHBIX
MPAKTUYECKUX 3a7a4

nepemeHHbslx,

UCNOJIb308aMb MEMOoO

UHMEPBAI08 OJis peuleHus
HepaseHCcmas;
UCNONIL308AMb
epagpuyeckutl memoo 0
NPUOTIUNCEHHO20 peuleHUs]
VpaeHeHuti U HepaseHCcme,
usobpasxcams Ha
MPUSOHOMEMPUYECKOU
OKPYIHCHOCIU MHOHCECTNEO
peuteHu npocmeuuux
MPUSOHOMEMPUYECKUX
VPaHeHUll U HepaBeHCm8,
BbINOJIHAMb OMOOP KOpHel
VpasHeHuu Uuiu peuleHuu

HepaseHcme 6
coomeemcmeuu c
O0ONOIHUMETbHIMU
yciaosuimu u
O0ZPAHUYEHUAMU.

B noeceownesnoti srcusnu u npu

usyueHuu Opyeux y4ueOHvix

npeomemos:

cocmasnsimes U peulams
YpasHeHus, cucmemul
VPasHeHUll U HepaseHCmad
npu  peweHuu  3a0ay
opyaux VUeOHbIX
npeomemos;

ucnoJjibzosams ypasHeHrusl
u HepaseHcmeda ons

YpPaBHEHUH 151
HEPaBEHCTB " 1754
CUCTEM, B TOM YHUCIE
HEKOTOpbIE  YpaBHEHMSI

3-i u 4-ii cTeneHEH,
JIPOOHO-palMOHATbHBIC
1 UppaloHaIbHbBIC;

OBJIAJIETh  OCHOBHBIMHU
TUINIAaMH TOKa3aTeIbHBIX,
Jorapu(pMUYECKHUX,
UPPALUOHAIBHBIX,
CTENIEHHBIX YPaBHEHUN U
HEPaBEHCTB U
CTaHAApTHBIMU

MECTOdaMH HX peIHCHHﬁ
H IIPpUMCHATL HUX IIPpHU
PCUICHUHU 3a1a4,

IIPUMEHSTH TeopeMy
bezy K PELIEHNUIO
YPaBHEHU;

MPUMEHSTH TEOpEMY
Buera ngns  pemenus

HEKOTOPBIX  YPAaBHEHUM
CTEIIEHU BBILIE BTOPOW;
IMOHUMATh CMBICIT
TEOPEM O PaBHOCHJIBHBIX
151 HEPABHOCUJIBHBIX
npeoOpa3zoBaHUIX
YPaBHEHUU U YMETh HX
JIOKa3bIBaTh;

BJIAJICTh METOJaMHU
pelieHnss  ypaBHEHUH,
HEPABEHCTB 51 uX

c80000HO pewamo
cucmembl JIUHEUHBIX
VpasHeHUll,

pewamo OCHOBHblEe
Mmunvl  YpasHeHuu U
HepaseHcma c
napamvempamu,
NpUMEHAMb npu
peuwienuu 3a0au
Hepasencmea  Kowu —
bynsaxoscxkozo,
bepnynnu,

uMems npeocmasieHue o
HEepaseHcmeax  MedxHcoy

cpedHumu CmMenerHHbIMuU




nocmpoeHus u
uccie0o8anus
npocmeuux
Mamemamuyeckux
Mmooerneti PeanbHuIX
cumyayuu unu
NPUKTIAOHBIX 3A0aY,

ymems
UHMepnpemuposams
NOJYYEeHHbIU NpU peuleHuu
VpaeueHus, HepaseHcmed
UIU cucmemsl pe3yivmam,
oyeHugamo e2o
npasoonooodue 8
KOHmMeKcme 3A0aHHOU

peanvHol  cumyayuu Ui
NPUKTIAOHOU 3a0a4u

CHCTEM, YMETh
BBIOWpATh METO/I
pEIICHUS u
000CHOBLIBATE CBOI1
BBIOOD);

HCII0Ib30BaTh METO/
WHTEPBAJIOB JUIS
pEIIeHUs] HEPaBEHCTB, B
TOM  4uclie  JpoOHO-
paIrmoHaTBHBIX 51
BKJIIOUAIOIMX B ce0d
HUpparoOHaTbHBIC
BBIpAKEHUS,

pemiath anareOpanyeckKue
ypaBHEHHS u

HEpaBEHCTBA W UX
CHUCTEMBI C TTapaMeTPaMH
anreOpanyecKkum u
rpaduuecKkum
METOIaMHU;
BIIAJICTh
METO/IaMH
JTIOKa3aTelIbCTBa
HEPaBEHCTB;
pemarh ypaBHEHUS B
IEJIBIX YHCTIaX;
n300pakaTb MHOXECTBA
Ha IJIOCKOCTH,
3a/laBacMbIe
YpaBHEHUSIMH,
HEpPaBEHCTBAMH H  UX
CUCTEMaMU;

CBOOOJTHO WCTIOJIE30BATh

pa3HbIMU




TOXECTBEHHBIE
npeoOpa3zoBaHus npu
pElICHUN YpaBHEHUU U
CUCTEM ypaBHEHHM

B noeceomnesnotui srcusnu u
npu u3ydeHuu Opyeux

npeomemos:

— COCTaBIIITb H peIIaTh
ypaBHEHUS,
HEPaBEHCTBA, ux

CUCTEMBI MpPU PELICHUU
3a1a4 JIpYrux y4eOHBIX
IIPEMETOB;

—  BBINIOJIHSATH OIICHKY
MIPaBIONIOA00US
pE3yJIbTaTOB,
MOJTy4aeMBbIX pu

pelieHuu pa3IMYHbBIX
YpPaBHEHUM, HEPABEHCTB
U UX CHCTEM TIpH
pelieHnu 3aaad ApYyrux
y4€OHBIX MPEIMETOB;

— COCTaBIIsAITb W pelIaTh

ypaBHEHUS u
HEpPaBEHCTBA C
napaMeTpamu pu

pEelIeHUH 3a/ay JIPyrux
y4eOHBIX MPEAMETOB;

— COCTaBJIAITb ypaBHEHHE,
HEpPaBEHCTBO WM  UX
CUCTEMY, ONHCHIBAIOIINE
pEaJIbHYIO CUTYaLUIO




WIH IIPUKJIATHYIO
3a1auvy,
MHTEPIPETUPOBATH
IIOJIyYCHHBIE
pE3yNbTaThI;

— HCIIOJIb30BaTh
IIPOTPAMMHBIE CpPEICTBA
pu pelmeHnn
OTJEJIBHBIX KJIACCOB
YpaBHEHUI "
HEPABEHCTB

Dyukyuu

OmnepupoBath Ha 6a30BOM
YPOBHE MOHATUSAMU:
3aBUCHUMOCTb BEJIMYUH,
(GyHKIMS, apryMEHT U
3HaYeHUE (PYHKIIHH,
00JIaCTh OTpeCICHUS
Y MHOXECTBO
3HaYCHUU PyHKIMH,
rpauK 3aBUCUMOCTH,
rpaguk QyHKIMH,
HYyJU (QYHKIHH,
IPOMEXKYTKU
3HAKOIIOCTOSIHCTBA,
BO3pacTaHue Ha
YHCIIOBOM
IPOMEXKYTKE,
yObIBaHUE HA
YHCIIOBOM
IPOMEXKYTKE,
HauOobIIEe U
HauMEHbIIIee 3HAUYCHHE
(YHKIIMM HA YUCIIOBOM

Onepuposams NOHAMUAMU.
3A8UCUMOCTb BETUYUH,
@yHKYUA, apeymenm u
3HaueHue QyHKyuu,
obiacms onpedenenus u
MHOHCECMB0 3HAUEHULL
@dyukyuu, epaghux
3asucumocmu, epagux
@dyukyuu, Hyru QyHKyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
803pacmanue Ha YUCL080M
npomesicymke, yovleanue
Ha YUCTI080M
npoMedcymxe,
Haubonvuee u
HaumeHbulee 3HayeHue
@YHKYUU Ha YUCTI080M
npomedcymxe,
nepuoouyecKkas QyHKyus,
nepuoo, Yemuas u
HeuemHasn yHKyuu,;

Bnagers nonsTusmMu:
3aBHCHUMOCTh BEJINYMH,
(GyHKIUS, apryMEHT U
3HaYeHUe PYHKIIHH,
00JacTh ONpeeNeHus U
MHO’KECTBO 3HAUECHUI
byHKuuU, rpadux
3aBUCUMOCTH, Tpauk
GyHKUMH, HYIIU
(byHKITUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
BO3pacTaHHE Ha
YHCIOBOM MTPOMEXKYTKE,
yOBIBaHHE HA YHUCIIOBOM
POMEXKYTKE,
HauOoJIbIlIEe U
HauMEHbIlIee 3HaYCHHEe
GyHKIIMHA HAa YUCIIOBOM
POMEXKYTKE,
nepuoanYecKas
GbyHKLHS, IEPUOI,
YeTHas U HeUYeTHas

Jlocmuoicenue pezyibmamos
pazoena II;

grnaoems noHsmuem
ACUMNMOMbL U yMemb
€20 NpUMeHsIMb npu
peuenuu 3a0a4;

npUMeHsms Memoobl
peueHus npoCcmetiuiux
ougppepenyuanbHvix
VPABHeHUIl Nepeozo U
8MOP020 NOPSAOKOE




MPOMEKYTKE,
MEpUOANYECKAs
byHKIUS, IEPUOT;

ornepupoBaTh Ha 6a30BOM
YPOBHE MOHATUSMU:
npsimasi 1 oOpaTHas
MPONOPLHOHAIBHOCTD
JIMHEMHAs,
KBaJpaTUYHAas,
Jorapudmuyeckas u
MTOKA3aTeIbHAs
byHKIMH,
TPUTOHOMETPUUECKHUE
byHKIMY;

pacno3HaBarth rpaduku
AJIIEMEHTaPHBIX
byHKUIUNA: TPSIMOUN U
oOpaTHoOM
MPONOPLIMOHAIBHOCTH,
JIMHEHUHOM,
KBaJpaTUYHOM,
JorapupMUUECcKon 1
MTOKA3aTEJIbHON
byHKIMH,
TPUTOHOMETPUUECKUX
byHKIM;

COOTHOCHUTH TpaduKu
AJIEMEHTaPHBIX
GyHKINNA: TPSIMON 1
oOpaTHOM
MPONOPIIMOHAIBHOCTH,
JIMHEHUHOM,
KBaJIpaTU4YHOM,

onepuposambvb NOHAMUAMU.

npAMas u 0opamuas
NPONOPYUOHATLHOCD,
JIUHELHASA, K8AOPAMUYHAS,
Joeapugmuyeckasn u
nokazamenvHas QYHKYuu,

Mpu2oHOMempuiecKue
dynryuu,

onpeoensamy 3HaueHue
@yHKyuu no  3HAUeHuio
apeymenma npu
PA3TUYHBIX cnocobax
3a0anusi PyHKYUU,
cmpouma epagpuxu

U3YUEHHBIX (DYHKYULL,

ONUCHIBAMb NO 2PAPUKY U 8

NPOCMEUUx CLyyasx no
Gopmyne nogedenue u
ceolicmea QyHKyuil,
Haxoo0umso no 2pagpuxy
@dyukyuu Haubonrvuue U
HaumMeHbuUue 3HAUeHUs,

CMpoums 3CKuU3 epaguxa

dyukyuu,
yooesnemeopsouel
npueeodeHHoMy Habopy
VCI08ULL (NPOMENCYMKU
s03pacmarus/yovieanus,
3Hauenue GyHKyuu 6
300AHHOU MOYKe, MOYKU
SKCMPEMyMO8,
ACUMNMOMbL, HYIU
@yHxyuu u m.o.);

GyHKIIUHN; YMETh
HNPUMEHSATH ITH ITOHATHUS
IpU PEILICHUY 3a7ay;

BJIa/I€Th IOHATHEM
CTEeNEeHHas (PyHKLINUS;
CTPOUTH €€ Irpaduk u
YMETb IPUMEHSTh
CBOMCTBA CTENIEHHOU
(GYHKIIUH TPU pEeLICHUH
3a/1ay;

BJIAJ€Th NOHATHIMU
MOKa3aTesbHas
(yHKLIHS, SKCTIOHEHTA;
CTPOUTH UX rpauKu U
YMETh IPUMEHSATH
CBOMCTBA
[I0KA3aTEJIbHOU
GyHKINUU TIPU pEIIeHUN
3a/1ay;

BJIAJETh IOHATHEM
norapudmuyeckas
(GyHKLHS; CTPOUTH €€
rpaduk u yMeTh
IIPUMEHSITh CBOKCTBA
JorapupmMuUIeCcKou
(GYHKUMU NPU pELIeHUuN
3ajay;

BJIAJ€Th NOHATHIMU
TPUTOHOMETPUUECKHUE
GyHKIIUN; CTPOUTH HX
rpaduKy U yMETh
MIPUMEHATH CBOWCTBA
TPUTOHOMETPUYECKUX




JorapuMuyeckoit u
[I0Ka3aTeIbHOU
byHKIUH,
TPUTOHOMETPUUYECKUX
byHKIUH ¢
dbopmyiamu,
KOTOPBIMU OHU
3aJ]aHbl;

HAXOIUTh MO TpapuKy
NPUOINKEHHO
3HaY€HUA PYHKIUU B
3aJJaHHBIX TOYKaX;

ONpeaensaTh N0 rpapuKy
CBOMCTBA (DyHKIIMH
(HynH, IpOMEXYTKU
3HAKOIIOCTOSIHCTBA,
IPOMEXYTKU
MOHOTOHHOCTH,
HauOoNIbIINE U
HauMEHbIIINE 3HAYCHUS
U T.1L.);

CTPOUTH ICKU3 Tpaduka
byHKIMH,
YAOBIIETBOPSIOIIEH
MIPUBEICHHOMY Ha0Opy
yCIIOBUM (ITPOMEKYTKU
BO3pacTaHus /
yObIBaHUS, 3HAUCHHE
GbyHKIIUA B 3aJaHHOU
TOUYKE, TOUKU
KCTPEMYMOB H T.JI.).

B nosceonesnou orcusnu u

peuamsv ypagHeHus,
npocmeriuiue cucmembl
VPaeHeHUll, UCNOb3YS
ceolicmea yHKYull u ux
epaghukos.

B nosceonesnoui scuznu u npu
usy4eHuu opyeux y4yeOHvlx
npeomemos:

— onpedenams no 2paguram

U ucnonvzosamev  OJis
peuienus NPUKTIAOHBIX
3a0a4 c8oUCMBA PealbHbIX
npoyeccos u
3asucumocmel
(Haubonvuiue u
HaAuMeHblue  3HA4eHus,
NPOMEINCYMKU
603pacmanusl u yovl8aHus
dyHKYyuU,  NPoOMeNCymKu
3HAKONOCMOSAHCMEA,
acumnmomsl, Nnepuood U
m.n.);

—  UHmMepnpemuposanmv
ceoucmea 6 KOHmeKcme
KOHKDEemHOU

NPAKMu4ecKou cumyayuu,
— onpeodenamv no epagpuxam
npocmetiuiue
Xapakxmepucmuxu
nepuooudecKux npoyeccos
68 Ouonocuu, 3IKOHOMUKE,
MY3bIKe, paouocsessu u op.

GbyHKIU pU peneHuH
3azay;

BJIA/ICTh MOHATHEM
obpatHas GyHKIIHUS;
MPUMEHSTh ITO MOHSATHE
MIpU pELICHUY 3a]1ay;

IPUMEHSTH NIPHU pPELICHUU
3a/1a4 CBOMCTBA
(byHKIHMI: 4eTHOCTb,
NEPUOANYHOCTb,
OTPAaHUYEHHOCTB;

PUMEHSTH TP PEIICHUN
3a/1a4 peoOpa3zoBaHUs
rpa@ukoB (QyHKIIHIA;

BJIAJICTh MOHITUSIMU
YHCIIOBas
MOCJIEI0BATENbHOCTD,
apudmeTndecKas u
reoMeTpuyecKas
porpeccus;

PUMEHSTH TIPH PEIICHUN
3a/1a4 CBOWCTBA U
MIPU3HAKU
apupMeTHIECKON 1
r€OMETPUUECKOMN
IIPOIPECCUN.

B noeceomnesnoui srcusnu u
npu u3yv4eHuu Opyeux
VUEOHBIX NPeOMEemos:

— OIpEeAeNiTh 1o
rpaduKam u
UCIIOJIb30BAaTh TUTST
pelieHns  MPUKJIAJIHBIX




npu u3y4eHuu Opyeux
npeomemos:

onpenensaTh o rpapukam
CBOICTBA peasIbHbIX
MPOILIECCOB U
3aBUCUMOCTEN
(HauOoJIBIIINE U
HAWMEHBIITNE
3HAYCHUS,
TIPOMEKYTKH
BO3pACTaHUs U
yObIBaHUS,
TIPOMEKYTKH
3HAKOIOCTOSIHCTBA U
T.1L.);

UHTEPIPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOU
IIPAKTUYECKOU
CUTYaIlUH

(amnaumyoda, nepuoo

u

3a7a4 CBOWCTBA
peanbHbIX TPOLIECCOB M
3aBUCUMOCTEN
(HamOoJbIIINE U
HaMEHbIINE 3HAYCHUS,
MIPOMEKYTKHU
BO3pACTaHUs 17|
yOBIBaHUS byHKINA,
MIPOMEXKYTKHU
3HAKOIOCTOSTHCTBA,
ACHUMIITOTHI, TOYKHU
neperuba, TMepuon MU
T.IL.);

— UMHTEPHPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOU
IIPAKTUYECKON
CUTYyaluu;.

onpenensaTh No rpapukam
MIPOCTENIINE
XapaKTePUCTUKHU
MEePUOANIECKUX
MPOIIECCOB B OMOJIOTHUH,
PKOHOMHKE, MY3bIKE,
PaauOCBSI3U U Jp.
(ammmuTyAa, nepuo u
T.I1.)

Inemernmol
MaAMemMamuyecKozo
ananusa

OnepupoBarh Ha 6a30BOM
YPOBHE MOHSATHUSMH:
pou3BOAHAS QYHKIIUN
B TOUKE, KacaTeJibHas K

rpaduky GyHKIUH,
IPOU3BOHAS

Onepuposams NOHAMUAMU:
npoU3B0OHAs. PYHKYUU 8
MouKe, KacamejibHas K
epaghuxy gyuxkyuu,
npou3800HAsL yHKYUU,

BLIYUCTAMND NPOUZBOOHYIO

Bnaners nousituem
OecKOHEYHO yObIBarolIas
reoMeTpudecKas
MIPOTPECcCUst U YMETh
MPUMEHSITh €ro Mpu
pEllIeHUY 3a1aY;

— Jlocmuoicenue
pe3yibmamos  pazoeia
I;

— €80000HO enaoems
CMaHOapmHbIM

annapaniom




dynKumm;

OnpeaensTh 3HaYeHUE
MIPOU3BOJHOU
GyHKIHUU B TOYKE MO
HN300paKEHUIO
KacaTeJbHOM K
rpaduky,
MIPOBEICHHOM B 3TOMU
TOYKE;

peniaTh HECIOKHBIE
3a/1aud Ha IPUMEHEHUE
CBSI3U MEXTY
MIPOMEKYTKaMH
MOHOTOHHOCTH H
TOYKaAMU HKCTpEMyMa
(byHKITUH, C OJTHOU
CTOPOHBI, U
MIPOMEKYTKaMHU
3HAKOTIOCTOSTHCTBA U
HYJISIMU TTPOU3BOJHOM
ATOM PYHKIUU — C

JPYTOM.

B noeceomnesnou scusnu u
npu u3yueHuu Opyeux
npeomemos.

N0JIb3YysCh rpaduKamu,
CpaBHUBATh CKOPOCTHU
BO3pacTaHus (pocra,
MOBBIIIEHUS,
YBEJIUYEHHUS U T.I1.)
WJIU CKOPOCTH
yObIBaHMS (TTaICHNA,

00HOUIeHA, MHO20YJIeHA,
K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL
dyukyuii;

—  BBIYUCTAMb  NPOU3BOOHDBLE
INeMEHMAPHBIX QYHKYUU U
UX KoMOuHayuil, UCnOIb3Ys
CHpagouHble Mamepuabl,

— uccnedoams 8
npocmeuuux CYUASX
dyukyuu Ha
MOHOMOHHOCHY,
Haxooums Hauborviue u
HaumeHbuUue 3HaAYeHUs
dyukyuil, cmpoums
epaguku  MHO20UIEHO8 U
npocmeuux
PAYUOHATBHBIX (DYHKYUU C
UCNOIb308AHUEM
annapama
MaAMemMamuyecko2o
ananusa.

B noeceomnesnotui srcusnu u npu
U3yueHuu Opyeux y4eonvix
npeomemos:

peuams npuKiaonsle 3a0ayu
uz ouonocuu, QusuK,
XUMUU, DKOHOMUKU U
opyaux npeomemos,
CB853aHHbIE C
uccie0o8aHuem
Xapakxmepucmuk peaibHbixX

IMPUMCHSATH IS PCHICHUA

3aJia4 TCOPHUIO MMPECACIOB;

BJIAZETHh MOHITUIMHA
OECKOHEUHO OOJIbIINE U
OECKOHEYHO MaJIbIE
YHCIIOBEIE
[IOCJIEAOBATEILHOCTH U
YMETh CPaBHUBATH
OECKOHEYHO OOIBIINE U
OECKOHEYHO MaJkble
MOCJIEA0BATEIBHOCTH,

BJIAJIETh MOHITUSIMHU:

MPOU3BOAHAS (PYHKIIMU B

TOYKEC, IIPOU3BOJHAA
bynximmy;

— BBIYUCIIATH
IIPOHU3BOIHEIC

AJIIEMEHTAPHBIX (DYHKIIHIA

1 MX KOMOWHAIWM;
— HCCIIEIO0BATh
Ha  MOHOTOHHOCTH
AKCTPEMYMBI;
— cTpouTh  rpaduKu

MPUMEHATh K PELICHUIO
3a71a4, B TOM 4YHCIE C

apaMeTpoM;
— BIAJETh

byHKIIMU U
NPUMEHATh  €ro

pEIIeHNY 3a]1aY;
— BIAJCThH
nepBooOpa3Has

byHKIIMU

OHSTHEM
KacarejibHasg K Trpaduxy
YMETh

npu

IIOHATUAMHAU

MaAmemamuyecko2o
AHAIU3A OJI5 BLIYUCICHUS
NPOU3BOOHBIX  DYHKYUU
O0OHOUL NePeMeHHOlL;
Cc80000HO  NpUMEHAMD
annapam
MaAmemamuyecko2o
ananuza o5l
uccnedosanusi  QyHKyutl
u noCmpoeHus
epaghuxos, 8 mom uucie
uccnedoB8anus Ha
8bINYKIIOCHb,
onepuposams NOHIMUEM
nep8oodpaszHoll hyHKyuu
0J151 peutenus 3a0a4;
06nademsv  OCHOBHbBIMU
c6e0eHUsIMU 00
unmezpanre Hvromona—
Jletibnuya u e2co
npocmeuuux
NPUMEHEHUSIX,
onepuposamu 8
CMAaHOAPMHBLX
cumyayusx
NPOU3BOOHBIMU  BbICULUX
NOPsOKO8,

yMmemv NPUMEHAMb Npu
peuteHuu 3a0ay
CBOUCMBA HENpPepbl8HbIX
@yHKyull;

yMemv NPUMEHAMb NpU
peuienHuu 3a0au




CHWKCHMUS,
YMEHBIIICHUS U T.I1.)
BEJIMYMH B PEAJIbHBIX
npoiieccax;

COOTHOCHUTH TpaduKu
peabHBIX MPOLIECCOB U
3aBUCUMOCTEH C UX
OTHCaHUSIMH,
BKJTFOUYAIOLTUMHU
XapaKTePUCTHKU
CKOPOCTH U3MEHECHHUS
(OBICTpBIH pOCT,
TUTABHOE TIOHWKEHHE U
T.IL);

UCIIOJIb30BaTh TpadUuKu

npoyeccos, HaxoHcoeHuem
HAUOOILUIUX U
HAUMEHbUUX 3HAYEeHU,
CKOPOCMU U YCKOPEHUsL U
UHMePNpemuposams
NOJYYEeHHble Pe3)yibmanbl

byHKIIHS,
OIPEICIICHHBIN
HWHTETpa,

MIPUMECHSITh TeopemMy
Herorona—JleitOunia wu
ee CJIEJICTBHS TUTSL
peIIeHus 3a1a4.

B noeceonesnou srcusnu u

npu U3yueHuu Opyaux
VUEOHBIX NPeOMemos:

periarh MIPUKJITHBIC
3aJaud = U3  OWOJIOTHH,
bu3uKwy, XHMUH,

O9KOHOMHKH H JpPYIUX

meopemvl
Beuepwmpacca,

— ymemb 8bINOIHAMND
npUbIUINCEHHbLE
BbIUUCACHUSL  (MemOoObl
peuteHus ypaseneHutl,
8bIYUCTICHUS
onpeoeneHHo2o
uHmezpana),

— ymemsb
NPULoJCeHUe
NpPOU3800HO1L u
onpeoeneHHo2o
uHmezpana K peuweHuro
3a0a4 ecmecmeo3HaAHU,

npumeHsntob

pealbHBIX IPOLIECCOB IIPEMETOB, CBA3aHHBIE C | — g1adems HOHAMUAMU
JUTSL pelieHus UCCJIEIOBAHUEM 6mopas  Npou3BO0OHAs,
HECJIOKHBIX XapaKTePUCTUK 8LINYKIOCMb  epaghuka
MPUKJIATHBIX 33724, B MPOIIECCOB; GyHnkyuu  u  ymemow
TOM YUCIIE OIPEACIss MHTEPIIPETUPOBATH uccnedosamsv  QYHKYUIO
10 rpaduKy CKOPOCTH MOJIyYCHHBIE HA 8bINYKIOCMb
X0/J1a mpoliecca PE3YNIbTATHI

Cmamucmuxa u OnepupoBaTh Ha 0a30BOM | — Hmems npeocmaénenue o | OnepupoBaTh OCHOBHBIMU | [Jocmudicenue pe3ynibmamos

meopus § YPOBHE OCHOBHBIMH OUCKPEMHbIX u OIMMCcaTeIbHBIMHU pazoena ll;

Z‘g; Z’I’;Z’Zocme”’ ONUCATENBLHBIMH HENpepbIeHbIX  CYUAlHbIX | XapaKTePUCTHKAMH usemp npeocmasienue o

KOMBUHGMOPUKA XapaKTepUCTUKAMU 6eIUYUHAX u YKCII0BOrO HabOpa, yenmpanbHou
YKCIOBOrO Habopa: pacnpeoeneHusx, 0 MIOHATUEM T'eHEpaJIbHAs npeoenvHol meopeme,
cpenHee He3A8UCUMOCTIUL COBOKYITHOCTb U umems npedcmaeienue o
apupMeTHIECKOE, CAYHUAUHBIX GEIUYUH, BBIOOPKO#i U3 Hee; 6bLO0POUHOM

MeauaHa, HanOoIbIIee

Y HaMEHBIIICEe

3HAYCHWSI,
omepupoBaTh Ha 6a30BOM

— umMemb npeocmasgieHue o
MamemamuieckKom
oJCUOaHUU U OUcnepcuu
CIYUAUHBIX EIUYUH,

OTIepHUPOBATH
MOHSATUSIMU: YacToTa |
BEPOSITHOCTh  COOBITHS,

CymMMa U IIPOU3BCACHUC

Ko3¢hpuyuenme
Koppensayuu u JUHeuHou
pezpeccuu;

umemyv npedcmasieHue o




YPOBHE MOHSATUSIMU:
4acTOTa U BEPOSTHOCTh
COOBITHS, CITyJalHbIN
BBIOOD, OIIBITHI €
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU
COOBITHSMU;

— BBIYUCIIATH
BEPOSTHOCTU COOBITUH
Ha OCHOBE TMoOJicueTa
YHUCJIa UCXOJIOB.

B noeceomnesnotui scusnu u
npu u3yueHuu Opyeux
npeomemos.

OILICHUBATh U CPAaBHUBATh
B IIPOCTHIX CITydasx
BEPOSTHOCTU COOBITHIT
B PEAIBHOM KU3HU,

YUTaTh, COMTOCTABJIATH,
CpaBHUBATb,
WHTEPIPETUPOBATH B
MPOCTHIX CITydasx
peanbHbIC TaHHEIC,
MIPE/ICTaBIICHHBIE B
BHUI€E TaOJIHII,
TuarpaMm, rpaguKkoB

— umembs npedcmaeﬂeHue o

HOPMAIbHOM
pacnpeodeneHuu u
npumepax HOPMAJIbHO
pacnpeoeieHHbIX

CLYYAUHBIX BEIUYUH,

HOHUMAMb CYMb 3a4KOHA
OonbUIUX YUCen U
8b100POYH020 Memooa
usmepenus
8epossmHocmel,

umemsv npedcmasieHue 0o
YCI08HOU EPOSIMHOCHIU U
0 NOJIHOU BEPOSIMHOCIU,
NPUMEHAMb UX 8 PeUUeHUU
3a0ay;

umems npedcmasieHue o
BAIICHBIX YACHBIX BUOAX
pacnpeoeneHuti u
NPUMEHAMb UX 8 PeleHUU
3a0au;

— umemb npeocmasgienue o

Koppensayuu CAVHUAUHBIX
B8EIUYUH, 0  JUHEUHOU
pezpeccuu.

B nosceonesnou srcuznu u npu
u3yueHuu opyeux
npeomemos:

—  GLIYUCTAMD unu
oyeHusamsv 8epoSIMHOCIU
cobvimuii. 8  peanbHOU
JHCUSHU,

BEPOSITHOCTEN,
BBIYUCIISITh BEPOSITHOCTH

COOBITUM HA  OCHOBE
ojcYeTa yucia
HCXOJIOB;

BJIAJICTh OCHOBHBIMU
MOHATUSIMU
KOMOWHATOPUKH U YMETh
UX  T[PUMEHSATH  NpH
pelieHruy 3aiad;

UMETh  MPEJCTaBIICHUE
o0 OCHOBax TEOpHUH
BEPOSITHOCTEN;

UMETh MPEICTABICHHUE O
JIUCKPETHBIX u
HETPEPBIBHBIX
CIIyYalHBIX BEJIMYMHAX U
pacrpeneneHusx, 0
HE3aBUCUMOCTH

CIIyYallHBIX BEJINYHH;
UMETh MPEJCTABICHHUE O
MaTeMaTUYECKOM
OXKHJIAHUU U JUCIIEPCUU
CIIy4alHbIX BEJINYWH;
UMETh MPEJCTABICHUE O
COBMECTHBIX
pacrpeneneHusax
CJIlyYaWHBIX BEJINYMH;
MOHMMATh CYTh 3aKOHA

0O0JIBIINX qHCcen 51
BBIOOPOYHOTO  METOAa
U3MEPCHUS

BEPOSATHOCTEW;

CMamucmuyeckux
2unomesax u npogepke
CMAMUCMuyecKoll
2unomesvl, 0
cmamucmuxe Kpumepus
u ee yposHe
3HaUUMOCIU,

umMemyv npedcmasieHue o
CBA3U IMRUPULECKUX U
meopemuyeckux
pacnpeoeeHul;

umemyv npedcmasieHue o
KOOUPOBAHUU, OBOUUHOUL
3anucu, 080UYHOM
Oepese;

8ladems OCHOBHbIMU
NOHAMUAMU MeopUl
epagos (epagh, sepuiuna,
pebpo, cmenenw
8ePULUHDL, NYMDb 8
epaghe) u ymemsw
APUMEHAMb UX NPU
pewenuu 3a0ad;

uMemv npedcmasieHue o
0epesbsx U ymensy
NPUMEHAMb NPU
peuenuu 3a0ad;

gnadems NOHAMUEM
CBA3HOCHb U YMemb
NPUMEHAMb

KOMNOHEHMbL C6A3HOCMU

npu peuleHuu 3a0ay;
YyMemb 0Cyujecmensims




— @vlbupams  noOXoosawue
Memoobl NPedCmasieHus u
0bpabomku OAHHBIX,

— ymemb peuamo
HeClloJICHble  3a0a4u  Ha
npumeHeHue 3aKOHA
OonbUUX yucen 8
coyuonocul,
CMpaxosauuu,
30pasooxXpanerul,
obecnevenuu
bezonacHocmu  HaceleHus
8 Ype3BbIUALHBIX
cumyayusx

HMCTb HPCACTABIICHUC O

HOPMaJIbHOM
pacnpeieIeHuu u
npuMepax  HOPMaJbHO
pacrnpeneneHHbIX

CIIyYalHBIX BEJINYWH;
UMETh MPEJCTABICHUE O
KOppEIALMU CITyYalHbIX
BEJIMYUH.

B noeceonesnoit orcuznu u

npu u3yHeHuu Opyeux
npeomemos:

BBIYHCIIATD WIH
OIICHHBATh BEPOSTHOCTH

COOBITUII B  peajbHOU
KU3HU;

BBIOMPATH METOBI
MOJXOJISIIIETO
IIPEICTABIICHHUS U

00pabOTKH JTaHHBIX

nymu no pebpam,
00Xx00bl pebep u epuiuH
epaga;

umemn npedcmasieHue 0o

2UNEPOBOM U
2AMUNTLINOHOBOM NYMU,
umMems npedcmasienue o
mpyoHoCmu 3a0a4u
HAXOHCOEHUS.
2aMUTLIMOHO8A NYMU,
enaoemv NOHAMUAMU
KOHeYHble U Ccuemmble
MHOJMCECMBA U YMemb UX

npUMeHsIMb npu
peuenuu 3a0a4;

ymemw NPUMEHSMb
Memoo
Mamemamu4eckoul
UHOYKYUU,

ymems NPUMEHAMb

npunyun upuxie npu
pelenuu 3a0a4

Texcmosvie 3a0auu

Penrate HECTOXKHEBIE

TEKCTOBBIE 33]1a41
pa3HBIX THUIIOB;
aHaJIU3UPOBATh

YCIIOBUC 3ajga4du, IIpH

HEOOXOIUMOCTH
CTPOUTH TUTSL
pereHus
MaTEeMaTUYECKYIO
MOJIEND;
IIOHUMATh

€C

— Pewams 3adauu pazuvix

Mmunog, 6 MmMom yucie
3adauu NOBLILUEHHOT
MpyoOHOCIU,

—  @ulOUpamb  ONMUMATIbHBLLL
Memoo peuleHuss 3a0adu,
paccmampusdas paziuyHvle
Memoobl;

—  Ccmpoums MoOelb peueHus
3a0ayu, nposooums

Pemate passbie 3amaun

MMOBBIIIICHHOU
TPYAHOCTH;
AHAJIM3UPOBATH YCJIOBUE
3aJ1a4u, BBIOMpATh
ONTUMAJIbHBIN METOJ
pelieHust 3a7a4Hu,
paccMaTrpuBas

Pas3In4YHbIC MCTO/EI,
CTPOUTH MOACIIb

ﬂocmuofceHue pesyionamoes

paszoena |l




UCITIOJIB30BATh TUIS
peuieHus 3a/1auun
uHpopMmaruio,
MPE/ICTABICHHYIO B
BUJIE  TEKCTOBOM W
CUMBOJIBHOM  3aIlHCH,
CXEM, Ta0INII,
auarpammM, TpaduKoB,
PUCYHKOB;
JIeCTBOBAThH o
ANTOPUTMY,
coJieprKalleMycs B
YCIIOBUH 33/1a4U;
UCII0JIb30BaTh
JIOTUYECKUE
paccyxJieHus npu
peIIeHNH 3a1a9H;
paboTaTh c
M30BITOYHBIMU
YCIIOBUSIMH,  BBIOMpAs

u3 Bcell mHpopmaIm,
JaHHBIE, HEOOXOIUMbIE
JUISL PEIICHUS 3a/1a4H,

OCYLIECTBJIAThH
HECJIOXKHBIM  TIepedop
BO3MOXKHBIX PELICHUH,
BBIOMpasT U3 HUX
ONTUMAJILHOE o
KPUTEPUSIM,

chopMyJIMPOBaHHBIM B
yCIIOBUH;
aHATN3UPOBATh u
WHTEPIPETUPOBATH

00KazameJlbHbvle

paccysicoenus;

— pewamo 3a0ayu,
mpebyrowue nepebopa
8apuanmos, npogepKu
ycnosut, evlOopa
ONMUMANTLHO20
pe3ynromama;

—  aHanU3UpPOBaAmy u
UHMePNpemuposamy
pe3yibmamol 6 KOHmeKcme
VC08Us 3a0ayu,
svibUpams  peulenus, He
npomusopedaujue
KOHMEKCmy,

— nepesooums Npu peueHuu
3a0auu  uHgopmayuo U3
00HOU opmbl 6 Opyeyio,

UCNONIb3YS npu
HeobXoo0uMocmu  cxembl,
maoauybl, epaghuxu,
ouazpammol,;

B nosceonesnou scuznu u npu
UzyyeHuu opyeux
npeomemos:

— pewams  npaKkmuyecKue
3a0a4u u 3a0a4u u3 Opyeux
npeomemos

pereHus 3a/1a4u,
IPOBO/IUTH
J0Ka3aTeTbHbBIC
paccyxaeHUs npu
peIIeHUH 3a/a4u;

— pemiathb 3a/1a4H,
TpeOyromue  mepedopa
BApUAHTOB,  IPOBEPKHU
YCIIOBUH, BbIOOpA
ONITUMAJIBHOTO
pe3ynbTara;

— aHAIM3UPOBATH U
UHTEPIPETUPOBATH
MOJIyYCHHBIEC PEIICHUS B
KOHTEKCTE yCIIOBUS
3a/iauu, BEIOWpAThH
pEIICHMSI, HE
MPOTUBOPEYAIIINC
KOHTEKCTY;

— TIePeBOJIUTH npu
pEIICHUH 3a/1aun
nHpOpMaII0 U3 OTHOM
hopMbI 3aIUCH B

JIPYTYIO, UCTIONB3Ys TPH
HEOOXOJIMMOCTH CXEMBI,
TaOIHIIBI, rpaduKw,
JUarpaMMBbl.

B noeceonesnou srcusnu u
npu u3yueHuu Opyeux

npeomemos:
— pemarb  MPaKTHYECKHe
3aJaud M 3aJaud U3




IMOJIYYCHHBIC PCIICHUA
B KOHTCKCTC YCJIOBUA

3aJa4u, BI)I6I/IpaTL
PCIICHUA, HC
IMpOTUBOPCHAIIUC
KOHTCKCTY,

pelaTh 3aJa4y Ha pacyeT
CTOMMOCTH MOKYTIOK,
yCIIyT, OE3/I0K U T.II.;

pemaTh HECIOKHBIC
3a]1a4M, CBS3aHHBIE C
JIOJIEBBIM Y4aCTHEM BO
BJIAJCHUU (PUPMOI,
IPEINPHUITHEM,
HEBM>KUMOCTBIO;

peliaTth 3aJa4u Ha
IPOCThIE IPOLEHTHI
(cucTeMbl CKHJIOK,
KOMHCCHHU) U Ha
BBIUHCJICHUE CIIOXKHBIX
MPOIICHTOB B
Pa3TUYHBIX CXeMax
BKJIJIOB, KPEAUTOB U
UTIOTEK;

pemaTh IpaKTHIeCKHUe
3a/1auu, Tpedyromue
UCTIONTb30BaHUS
OTPHIATEIbHBIX YHCEI:
Ha OIpeieiIeHIe
TEMIIEpATyphl, Ha
orpeneeHue
MOJIO’KEHUS Ha
BPEMEHHOU ocH (10

JIPYyTUX OPEAMETOB




HalIEH 3pbl U MOCE),
HAa JIBIDKEHUE
JICHE)KHBIX CPEJICTB
(mpuxoj/pacxon), Ha
OTpe/ieTICHHE
[JTyOUHBI/BBICOTHI U
T.IL.;

HUCIIOJIB30BAaTh IIOHATHUC

MacmTada s
HaXO0XJICHUS
pacCTOSAHUM U JUIMH HA
KapTax, IJIaHax
MECTHOCTH, TIAaHAX
TTOMEIIICHHH,
BBIKPOMKAX, IPU
paboTe Ha KOMITbIOTEPE
U T.II.

B nosceounesnoi srcusnu u

npu uzyueHuu opyaux
npeomemos.

peliatb  HECJOXKHBIC
NPaKTHYECKHUE 3a/ayH,
BO3HHKAIOIINE B
CUTYaIUsIX
TTOBCEIHEBHOM JKU3HU

TI'eomempus

OnepupoBath Ha 6230BOM

YPOBHE NOHATHAMMU:
TOYKa, MpsmMas,
IIJIOCKOCTH B
IIPOCTPAHCTBE,
MapajuieIbHOCTh U
MEPIEHINKYJIIPHOCTD
MPSIMBIX U TUIOCKOCTEM;

Onepupoeams NOHAMUAMU:
mouxa, npsamas,
NJI0CKOCMYb 8
npocmpaxcmee,
napauieibHoCmy U
nepneHOUKYIApHOCb
NPAMBIX U NIOCKOCMEU,

nNpuUMeHsAms OJisl peuleHus

Bnanets
r€OMETPUYECKUMU
MTOHSITUAMU
pelIeHun 3aja4
MPOBEICHUU
MAaTEMATUYECKUX
pacCyxIeHUN;
CaMOCTOSITEJILHO

npu
17}

— Hmemv npedcmasnenue
00  akcuomMamuyeckom
Mmemooe,

— enaoemo NoOHsIMuem
2eomempuiecKkue mecma
Mouex 8 NpPoCmpaHcmee
U ymems NPUMEHAMb UX
0J151 peulenus 3a0a4;




pacro3HaBaTh OCHOBHBIC
BU/JIbl MHOTOTPAaHHUKOB
(mpu3ma, nupamMua,
PSIMOYTOJIbHBIN
napasuiesienumne;, Kyo);

U300pakaTh U3yyaeMble
(buUrypsl OT PyKH U C
IpUMEHEHUEM
MPOCTHIX YEPTEIKHBIX
WHCTPYMCHTOB;

nenaTh (BBIHOCHBIE)
TJIOCKUE YePTEKH U3
PUCYHKOB TIPOCTHIX
00BEMHBIX (PUTYp: BU]
CBEpPXY, COOKY, CHHU3Y;

U3BJIEKATh UH(OPMAITHIO O
MPOCTPAHCTBEHHBIX
T€OMETPUIECKUX
durypax,
MPE/ICTABICHHYIO Ha
YepTeKax U PUCYHKAX;

MIPUMEHSTH TEOPEMY
[Tudaropa npu
BBIYHCIICHUN
HJIEMEHTOB
CTEPEOMETPUICCKUX
duryp;

HAXOIUTh 00BEMBI U
TUTOIIAIH
MMOBEPXHOCTEN
MPOCTEUIIINX
MHOTOTPaHHHUKOB C
IpUMEHEHUEM

3a0au 2eomempuyeckue
Gaxmol, eciu yciosus
npumeHeHust 3a0anbl 8
s6HOU hopme;

peuams 3a0ayu Ha
HaxooicoeHue
2eOMeMpUUeCKUX BeaUYUH
no obpasyam uiu
aneopummam;

denamv (8bIHOCHbIE) NIOCKUE
yepmedicu U3 pUCyHKo8
00veMHbIX puyp, 8 mom
yuycie pucosams U0
ceepxy, cooxy, cmpoums
cevenusi MHO202PAHHUKOB,

U3eIeKamv,
UHMePnpemuposams u
npeobpazosevieams
ungopmayuio o
2eomempudeckux guzypax,
npeocmasieHHyI0 Ha
yepmeicax;

NPUMEHSAMb 2eomempuyiecKue
gaxkmwi 015 peuieHus1
3a0a4, 8 Mom yucie
npeonona2arujux
HeCKOIbKO WA208
peuteHus;

ONUCHIBAMb B3AUMHOE
PACnoodiceHue NPIMbIX U
njiocKocmeti 8
npocmpancmee;

Gdopmynuposams ceolicmea u

dbopMynupoBaTh
OIpeIeICHUS
reOMETPHYCCKUX (PHTYP,
BBIJIBUTAaTh THUIIOTE3Ll O
HOBBIX  CBOWCTBax W
IpHU3HAKaX
reOMETPHYCCKUX (DUTyp
U OOOCHOBBIBATHL WA

OTIPOBEPraTh ux,
00001aTh WIH
KOHKPETU3UPOBATH
pe3ynbTaThl Ha HOBBIX
KJIaccax ¢uryp,
IPOBOJIUTH B
HECJIOKHBIX CITyJasix
KJaccupukauuo uryp
o Pa3IUYHBIM
OCHOBAHUSIM;
UCCIIEIOBaTh  YEPTEXKHU,
BKJIIOYAasT KOMOHWHAIIUHA
dburyp, W3BJICKATb,
UHTEPIIPETUPOBATH u
peoOpa3oBbIBATH
uH(popManuio,
IpeJICTaBICHHYIO Ha
YepTexKax;

pemarthb 3a/1aumn
reOMETPUYECKOTO
COJEpXKaHusi, B  TOM
quclie B CHUTYyalMsX,
KoTia AJITOPUTM
pEelIeHUs] HE  CleayeT
SIBHO U3  YCIOBHUS,

ymMemsv npumeHsms O
peuienus 3a0au
ceolicmeéa  NAOCKUX U
08Y2PAHHBIX yenoa,
MpexepaHHO20 yena,
meopembl KOCUHYCO8 U
CUHYCO8 ol
mMpexepaHHo2o yana,

enadems noHsAmuem
NepneHOUKyIspHoe

ceueHue  npusMebl U
yMemb NPUMEHAMb €20
npu peweruu 3a0ay,

umems npeocmasienue o

080UCMBEHHOCTU
NPABUTLHBIX
MHO202PAHHUKOB,
enaoemo NOHAMUAMU
YeHmpanvHoe u
napanienipbHoe
NpoeKmuposaHue u
npumeHsamos — ux — npu
nocmpoenuu ceyenuul
MHO202PAHHUKO8

MemoooM NPOEeKYUll;
umems npedcmasieHue o

pazeepmie
MHO202PDAHHUKA u
Kpamyauwem nymu Ha
nO6epxXHOCMU
MHO202DAHHUKA,

umeniv npedcmaeﬂelme o
KOHUYeCKUX ce4eHUsxX,




bopmy;
pacno3HaBaTh OCHOBHBIE
BU/IbI TEJI BpalCHUS
(KoHyC, HUIHHAD,
cdepa u map);
HaXOJUTh 00bEMBI U
TUIOIIAAN
ITOBEPXHOCTEN
MPOCTEUIIINX
MHOTOTPAHHHUKOB U TeIl
BpAIICHUS C
IpUMEHEHUEM

bopmy.

B noeceomnesnotui scusnu u
npu u3yueHuu Opyeux
npeomemos.

COOTHOCHUTH a0CTPaKTHBIC
reOMETPUYECKUE
MOHATHUS U (PAKTHI C
peaTbHBIMU
KU3HCHHBIMU
00BbEKTaMHU U
CUTYaIHSIMU;

VCTIOJIb30BAaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX
TCOMETPUICCKUX
buryp st pereHus
TUTIOBBIX 3a/1a4
MPAKTUYECKOTO
COJIep KaHUS;

COOTHOCHTb TUTOIIA/IH
MTOBEPXHOCTEM Tel

npusHaku guayp,

00KA3b164Mb

eeomempuiecKue
VmMEepIHcOeHUs,

61a0emsv CMaHOapmHoll

Kiaccughuxayuet
NPOCMPAHCMBEHHBIX
Queyp (nupamuowi,
npUsMbl,
napannenenuneowvl);

Haxooums o0vembvl U

niowaou nogepxHocmeil
2eomempuiecKux mei ¢
npumeneHuem opmys,

BbIYUCTIAMb PACCMOAHUA U

Yeanbl 8 N(POCMPAHCmee.

B noeceomnesnotui srcusnu u npu

U3yyeHulu Opyeux
npeomemos:

UCNOJIb308aMb CEOUCMBA

eeomempudeckux gueyp
07151 peuteHus 3a0a4
NPAKMUYECKO20
xapakmepa u 3a0ay u3
opyeux obacmeil 3HaHU

BBITIOJTHSTH
HEOOXOIMMBIE IS
perIeHus 3a/1auun
JOTIOJTHUTEIbHBIC
MOCTPOCHUS,
UCCJIEI0BATh
BO3MOKHOCTh
MPUMEHEHUSI TEOpeM W
dbopMyn s pemICHUS
3ajad;

yMeTh (hOpMyJIMpPOBaTh U
JTIOKa3bIBATh

TrCOMETPUYCCKUE
YTBEPXKICHUS,

BJIAJIETh MIOHATHUSIMHA
CTEPECOMETPHUHU: TIPU3Ma,
napaieeuIeI,
nipamMua, TeTpasip;
UMETh  TPEACTABICHUS
00 aKcuomax
CTEPEOMETPUH 51

CIIECTBUSIX W3 HHUX W
YMETb MPUMEHATh HX
IIpU PEILIeHUH 3ajay;
YMETh CTPOUTH CEUEHUs
MHOTOTPaHHHUKOB C
UCIIOJIb30BAaHUEM
pa3NYHBIX METOJOB, B
TOM 4YHCI€ M MeToJa
CJIEIOB;

UMETh MpPEJICTABICHUE O
CKPELIMBAOIINXCS
OpSIMBIX B TPOCTPAHCTBE

uMems npeocmasieHue o
Kacaowuxcs cgepax u
KoMOuHayuu me
epawjeHuss U - ymems
npuMeHsmb — uUx — npu
peuienuu 3a0ad;

NPUMEHSAMb npu
pewienuu 3a0au
Gdopmyny  paccmosinus
om Mo4Ku 0o
NAOCKOCU,

enaoemo PaA3HbIMU
cnocobamu 3a0aHUs.

NPAMOU  YPABHEHUAMU U
yMmemv NPUMEHAMb Npu
peulenuu 3a0ad;
npUMeHsMb npu
pewenuu 3a0au u
odoxasamenbcmee
meopem 8EKMOPHbIU
Memoo u Memoo
KOOpouHam,

umMems npeocmasienue
00 axcuomax obvema,
npumensimo  hopmyisl
00veMos
NPAMOY20TbHO2O
napainenenuneod,
npU3MbL U NUPAMUODL,
mempas’opa npu
peuleHuu 3a0a4,
npUMeHsms meopemvi 00
OMHOUWICHUAX ~ 00BbEMOB




OJIMHAKOBOU (POPMBI
pa3IMYHOTO pa3Mepa;

COOTHOCUTH 00BEMBI
COCYIIOB OJTMHAKOBOM
(bOpMBI Pa3ITUIHOTO
pasmepa;

OIICHUBATH (hOPMY
IPaBUIIHLHOTO
MHOTOTPaHHHKA TI0CTIe
CIIUJIOB, CPE30B U T.II.
(ompenensrhb
KOJIMYECTBO BEPIIHH,
pebep u rpaHeit
TTOJTYICHHBIX
MHOTOTPaHHHUKOB)

U YMETh HAXOIWUThb YroOj
U PACCTOSHHE MEXKIY
HUMU;

IIPUMEHATE TEOPEMBI O

apajIeIbHOCTH
IPSAMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE npu
pELICHNH 33/1a4;

YMETh MPUMEHSTH
napajuieIbHOE

NPOCKTHPOBAHUE ISt
n300pakeHust Guryp;
yMETh IPUMECHSTD
NEePIEHINKYISIPHOCTH
pAMOA H  IUIOCKOCTH
NIpY PEUICHUY 3a71a4;
BJIAJICTh HOHSATHSMUA
OpPTOTOHAIIEHOE
POEKTHUPOBAHHUE,
HAKJIOHHBIC u 179
MPOEKITHIH, yMETh
NPUMEHSTh TEOpEMYy O
TpeX MeprIeHANKYIIpax
NpY PEUICHUH 3a7a4;

BJIA/IETh HOHATUSAMU
paccTosiHue MEXIY
burypamu B

MPOCTPAHCTBE,  OOIIMIA
NEPIEHIUKYIIp  ABYX
CKPEIIHUBAIOIIHNXCS
MIPSIMBIX u YMETh
NPUMEHITh  UX  TpH
pelIeHnHy 3a/1ay;

npu peweHuuy 3a0a4,
NPUMEHAMb — UHMe2Pall

oA BLIYUCTCHUS
00vemos u
nosepxHocmeil meJ

8paWeHUsl, BbIYUCICHUS]
niowaou cghepuyeckozo
nosca u obvema
wWaposozo cos,

uUMemsb npeocmasieHue o
OBUIICEHUSX 8
npocmpancmee:
napaiieibHoM nepetoce,
cumMmempuu
OMHOCUMETIbHO
NAOCKOCIU,
YeHmpanibHou
cumMmempuu, nogopome
OMHOCUMENLHO NPSIMOL,
BUHMOBOU  CUMMEMPUl,
yMemv NPUMEHAMb  UX
npu peueHuly 3a0a4,
umems npeocmasieHue o
niowaou

OpMO20HAIbHOU
npoexyuu;

uMemsb npeocmasieHue o
mpexepasHom u

MHO202DAHHOM  yane U
NPUMEHAMb  C8OUCMEA
NIOCKUX yenoe
MHO202PAHHO20 Yena npu
pewtenuu 3a0ad;




BJIQJICTh IIOHATHUCM YTIOJI

MEXKIY MPSIMOU 151
IJIOCKOCTBIO U YMETh
MPUMEHATh  €r0  TIpH
pelIeHnH 3a/ay;

BJIAJICTh MIOHATHSIMU
JBYIPaHHBIM YIOJI, yrOj
MEXIy  IUIOCKOCTSIMH,
IIEPIICHINKYJIAPHBIC
IJIOCKOCTU U YMETh
IPUMEHATh  UX  IIpHU
pelLIeHnH 3a1ad4;

BJIAJICTh HNOHATUAMU
IpU3Ma,
MapajuIesIeTUIe ] 151
IIPUMEHSATH CBOKCTBA
napajulesienunena Ipu
pelIeHny 3a1ay;

BJIAJICTh NOHATHUEM
MPSAMOYTOJIbHBIN
rapajuiesIeuIe "
IIPUMEHATL €TI0 IIpH
pelLIeHnH 3a1ay4;

BJIAJICTh NOHATHUAMU
MApaMU/a, BU/JIbI
MAPaMHU/I, 3JIEMEHTHI

MPAaBWJIBHOW MHUPaMUJIBI
U yMETh MPUMEHSITh UX
MIpU PEIICHUU 3a/1a4;
UMETh MPEJCTABICHHUE O
TeopeMe Diinepa,
MPABUIbHBIX
MHOTOI'paHHHKAX;

— umemov npedcmaeﬂeﬂuﬂ (0]

npeobpazosanuu
noooousi, 2omomemuu u
yMemv  NPUMEHAMb  UX
npu peueHul 3a0a4,
yMems peulams 3a0a4u

Ha NAOCKOCMU
memooamu
cmepeomempuu,

ymemw NPUMEHSMb

Gdopmynel 0b6vemos npu
peuenuu 3a0a4




BJIA/IETh MTOHSITUEM
IJIOIIAAM TIOBEPXHOCTEH
MHOTOIPAaHHUKOB u
YMETh MPUMEHATHh €ro
MIpY pELICHUH 3a]1ay;
BJIQ/IETh MOHATUSMU
Tena BpallleHus
(UMIIMHIpP, KOHYC, MIap U
chepa), WX CEUCHUA H
YMETh TPUMEHATH UX
IIPU PEILIEHUY 3a7ay;
BIIAJIETh HMOHSITUSIMU
KacaTelbHbIE MPSIMbIE U
IUIOCKOCTH U YMETh
NPUMEHATh U3 TIpH
pEIIeHNH 3a71aY;

UMETh TPEICTaBICHUS O
BITMCAHHBIX u
ONMHCaHHBIX cdepax
YMETh TPUMEHATh UX
IIpU PEILIeHUH 3ajay;
BIIAJIETh MOHSITUSIMU
00BeEM, 00BEMBI
MHOTOTPaHHUKOB, Tl
BpaIiCcHUSI U TPUMCHSTH
UX TP PEIICHUHU 33]1aY,
UMETh TPEJICTABICHUE O
pa3BepTKe IWIMHIpPA U

KOHYCa, TUIOIIATH
MMOBEPXHOCTH LHJIMHJIPA
u KOHYCa, YMETh

IIPUMEHATh  HUX  IIpH
peLIeHUH 3a/a4,




UMETh TPEJCTABICHUE O
mwiomaan  chepel |
yMETh TIPUMEHSATH €ro
IIPU pPEIICHUU 3a/1a4;
yMEThb pelIaTh 3aJa49u Ha
KOMOMHAILIUU
MHOTOTPAHHUKOB W TeJ
BpaICHUS;

UMETh TIPEICTABICHUE O
rnmogoouun B
MIPOCTPAHCTBE U YMETh
pemath  3aga4d = Ha
OTHOIIICHHE OOBEMOB U
IJIOIIaIe
ITOBEPXHOCTEN
noJ00HBIX (Uryp.

B noeceonesnou srcusnu u

npu u3yueHuu Opyeux
npeomemos:
COCTaBJISITh C
UCIIOJIb30BAaHUEM
CBOWCTB
reOMETPUYECKUX (Uryp
MaTeMaTUYeCKHe
MOACIH IS PEIICHHS
3alad  MPAKTHYECKOTO
XapakTepa W 3a1ad u3
CMEXHBIX  JTUCIUTUIMH,
UCCIIEIOBATh
MOJIYYCHHBIC MOJEITH |
WHTEPIPETUPOBATH
pe3yabTaT

Bexkmopot u

— OnepupoBatb

Ha

- Onepupoeamb NOHRAMUAMU

Bnaners MOHATUAMU

ﬂocmu:)fceﬂue pesyibmamos




KoopOunamul 6 0a30BOM YpOBHE 0eKapmosbl  KOOPOUHAMbl BEKTOPBI u ux pazoena ll;
npocmpancmee MOHSITUEM  JI€KAPTOBBI 8 npocmpancmee, 8eKmop, KOOPJAWHATHI; —  HaAxooumo obvem
KOOPJAWHATBI B MOOY b gekmopa, yMETh BBITIOJIHSATH napanenenuneod u
MIPOCTPAHCTBE; PaseHcmeo 8€KMOpPOE, oreparuu HaJ mempa’opa, 3a0AHHbIX
— HaxOIUTh KOOPJIWHATHI KOOpOUHambl eekmopa, BEKTOPaMU; KOOpOUHAMAMU — C8OUX
BEPILINH KyOa 51 Yyeon medcoy 6eKmopami, HMCIIOJIb30BATh 6epPUIUH,
MPSAMOYTOJILHOTO CKaApHOe  npoussedeHue CKaJIsIpHOE — 3a0aeamv  NPAMYIO 8
napajiencnumneaa 6€KMOpo6,  KOJLIUHeapHbvle POM3BCICHUEC BCKTOPOB npocmpancmee;
6EeKmMopbl; IIPY PELICHUU 3a/1a4; — Haxooumsv paccmosiHue
HAX00UMb paccmosinue INPUMCHATh  YpaBHCHHUC om MouKU 00 NIOCKOCU
medncoy O08yMsL  MOUKAMU, MIJIOCKOCTH, bopmymy 8 cucmeme KOOpOUHam;
Cymmy 6€KMopoe u paccTosIHUSI MEXIY | — HaxoOums paccmosiHue
np0u3eedeﬂue eeKkmopa Hda TOUKaMU, YpaBHCHHEC Me.?lC()y
uucno,  yeon  Mejxoy|  chepsl TPU PEMIEHHH |  CKPEWYUBAIOUUMUCS
6eKmopamu, CKaJIAipHOE 3aja4; NPAMBIMU, 3A0AHHLIMU 8
npouseeoeniie, IIPUMEHATh BEKTOPBI H cucmeme KOOpoOuHam
PAcKIaovléams 8eKmop no METOJl  KOODAMHAT B
08yM HEKOJIIUHEeAPHbIM IPOCTPAHCTBE pu
6EKMOpAM, peLIeHNUH 3a71a4
3a0asamo NJIOCKOCMb
ypaeHeHuem 8 0eKapmoesoi
cucmeme KOOpoOuHam,
pewamb npocmeuuiue
3a0ayu 86edeHuem
8eKMOpHO20 basuca
Hcmopusa — OnuceIBaTh OTACIbHBIC Ilpeocmasnsamo 6K1A0 Nmerts npencrasiieHue o Jocmuorcenue pezyromamos
mamemamuku BBIJAIOIIHECS 6b10AIOUIUXCSL BKJIaZie  BblLaronmxcs | pasoena |l
pe3yJbTaThl, Mamemamuxos 8 passumue MaTeMaTUKOB B
MOJIyYEHHBIE B  XOJE mMamemamuxku U UHbIX pPa3BUTHE HAYKH;
pa3BUTHS MaTEMaTUKH HAayuHbulx ooaacmell, MIOHUMAaTh poJIb
KaK HayKH, NOHUMAMb poTb MAaTEMATUKU B PAa3BUTHHU
— 3HaTh IIPUMEPBI Mamemamuxyu 6 pazeumuu Poccnn

MaTEMaTH4YCCKHUX

Poccuu




OTKPBITUH u 150.4
aBTOPOB B CBSI3U C
OTEUYECTBEHHOMU u
BCEMUPHOU UCTOPHUEH;
MMOHUMATh pOJIb
MAaTEMAaTHKH B
passutuu Poccun

Memoowt
MamemamurKu

[IpuMeHATh M3BECTHBIE
METOJbI MpPU PELMICHUU
CTaHJAPTHBIX
MaTEMaTU4YECKUX
3a/a4;

3aMedaThb u
XapakTepru30BaTh
MaTeMaTUYECKUE
3aKOHOMEPHOCTH B
OKpYKaromen
JIEHCTBUTEIBLHOCTH;
MPUBOJUTH  MPUMEPHI
MaTEMaTH4YECKUX
3aKOHOMEPHOCTEN B
IPUPOAE, B TOM YHUCIE
XapaKTEePU3YIOLINX
KpacoTy u
COBEPUIEHCTBO
OKPY’KAIOLIEr0 MUpa U
IIPOU3BEICHUI
HCKYCCTBa

Hcnonvzosames ocHogHble
Memoobl
Jdokazamenvbcmad,
npoeooUmbs
00Ka3amenbCmeo u
BbINOJIHANMb
onpoeepocenue,
npuUMeHsamo OCHOBHbLE
Memoobl peuterus
Mamemamuyeckux 3a0a4,
Ha OCHOBe
Mamemamuyeckux
3aKOHOMepHOCmell 8
npupooe
xXapakxmepuzo6amsp
Kpacomy u cOBEPUIEHCNEO
oKpydicarowezo  mupa u
npoussedeHull UCKYCCmed,
npuMeHsms  npocmeniuiue
npocpammHsie cpeocmed u
971€eKMPOHHO-
KOMMYHUKAYUOHHbIE
cucmembl Npu  peuleHuu
mMamemamuyeckux 3a0ay

Hcnonbs3oBaTh OCHOBHBIE
METOJbI JIOKA3aTENbCTBA,
MIPOBOJIUTH
JI0Ka3aTeIbCTBO 151
BBITOJIHATh
OIIPOBEPIKCHUE;
MPUMEHATh  OCHOBHBIC
METO/IbI peeHus
MaTEeMaTUYECKHX 3a]aY;
Ha OCHOBE
MaTEMATUYECKUX
3aKOHOMEPHOCTEM B
MIPUPOJIE
XapaKTeprU30BaATh
KpacoTy ¥ COBEPIIIEHCTBO
OKPYXAIOIIET0 MHpA H
MIPOU3BEACHU
HCKYCCTBA;

IIPUMEHATh MPOCTEULLINE
MPOTPaMMHBIE  CpPEJICTBA
51 AJIEKTPOHHO-
KOMMYHUKaIlMOHHBIE
CHUCTEMBI TPHU PEIICHUH
MAaTEMATUYECKHX 3a/1aY;
MOJIb30BATHCS

HHocmuoicenue pezynomamos
pazoena ll;

NpUMEHAMb
MamemamuyecKue
3HAHUSL K UCCNIe008AHUIO
OKPYIAHCAIOULe20 MUPA
(mooenuposanue
@usuneckux npoyeccos,
3a0a4u IKOHOMUKU)




MPUKIIATHBIMU
MporpamMMaMHu
MporpamMMaMHu
CHUMBOJIBHBIX
BBIUMCJICHUM
HCCJICJOBaHUSA
MaTeMaTHYECKUX
00BEKTOB

TUTS




OcHOBHOE co/iep:kaHue Y4eOHOr0 MmpeMeTa Ha YPOBHE CPeHero o0uero

oOpa3oBaHus
B cootBercTBHM ¢ ipuHsATO# KoHIenuel pa3BuTrs MaTeMaTHYeCKOTro oOpazoBanus B Poccuiickoi
denepanyn, MaTeMaTHIeCKOe 00pa30BaHUE PEIIACT, B YACTHOCTH, CIIEIYIONIUE KIIFOUEBBIC 3a/1a4H:
— «IPEAOCTABIATh KAXKJOMY 00yUarOIeMyCsl BO3MOKHOCTb JIOCTHKEHHS YPOBHS MaTeMaTHUECKUX 3HAHU,
HEOO0XO0AUMOTO ISl JaTbHEUIICH yCIIEIIHOM KU3HH B O0IIIECTBEY;
— «obecneynBaTh HEOOX0UMOE CTPaHE YMCIIO BBITYCKHUKOB, MaTEMaTHUECKasi IOJrOTOBKA KOTOPbIX
JOCTaTOYHA JIJIs TPOJIODKEHHS 00pa30BaHUs B Pa3IMUHBIX HANIPABICHUAX U JJISl PAKTUYECKOH JeSITebHOCTH,
BKJIIOYasl [IPErolaBaHue MaTeMaTUKU, MaTeMaTHYeCKHE UCCIIeI0BaHUs, paboTy B cepe MHPOPMALIMOHHBIX
TEXHOJIOTHH U Ap.»;
— «B OCHOBHOM 001IIEM U CpeiHEM 00111eM 00pa30BaHUM HEOOXOAUMO IIPELYCMOTPETh IOJTOTOBKY
00y4aroImuxcs B COOTBETCTBUH C UX 3alIPOCaMU K YPOBHIO MOJITOTOBKH B c(epe MaTeMaTHYECKOTO
o0pa3oBaHUsI».
CoOTBETCTBEHHO, BBIJICISIOTCS TP HAIPABJICHUS TPEOOBAHHI K pe3yibTaTaM MaTeMaTHYeCKOTO 0Opa30BaHUS:
1) NpakTUKO-OpUEHTUPOBAHHOE MaTeMaTHYecKoe 00pa3oBaHue (MaTeMaTHKa JUIsl dKU3HH);
2) MaTeMaTHKa JUII UCTIOIBh30BaHus B mpodeccun;
3) TBOpUECKOE HalpaBlIeHUE, HA KOTOPOE HalleJIeHbI T€ 00yYaroluecs, KOTOpbIE MJIaHUPYIOT 3aHUMATHCS
TBOPYECKOH M UCCIIEOBATENLCKOM paboTOH B 001aCTH MaTeMaTuky, (PU3NKH, SKOHOMUKHU U IPYTUX 00IacTAX.
OTH HallpaBJICHUS PEATU3YIOTCS B IByX OJI0Kax TpeOOBaHUMH K pe3ysbTaTaM MaTeMAaTHYeCKOT0 0Opa30BaHMUs.
Ha 6a3zoBoM ypoBHe:
— Boinycknuk HayunTest B 10-11-M kimaccax: Juist MCIOIb30BAaHUS B IIOBCEIHEBHON KHU3HU U 00ecTieYeHus
BO3MOYKHOCTH YCIIEHITHOTO TMPOIOIDKEHUST 00pa30BaHUS MO CHEIMATBHOCTSIM, HE CBA3aHHBIM C IIPUKJIATHBIM
HCII0JIb30BAaHUEM MAaTEMATHUKH.
— BBINyCKHUK MOJy4YMT BO3MOKHOCTh HayduThes B 10-11-M kaccax: i pa3BUTHUS MBILUICHHUS,
HCIOJIb30BAaHUS B MIOBCEHEBHON KHU3HU U 00€CIIeYeHUs] BO3MOXKHOCTH YCIIEIIHOTO MPOJI0KEHUs] 00pa30oBaHus
IO CIIEUUATBHOCTSAM, HE CBSI3aHHBIM C IPUKJIAJHBIM UCIIOJIb30BAaHUEM MaTEMAaTUKH.
Ha yrny6iienHOM ypoBHe:
— BreinmyckHuk HayuuTes B 10-11-M kimaccax: Juist yCIeIIHOTO MPOJIOJIKEHUS 00pa30BaHUsI 110
CIELMAIBHOCTSIM, CBSI3aHHBIM C MPUKJIAJHBIM UCIIOJIb30BAaHUEM MAaTEMATUKH.
— BBINYCKHUK MOJy4YMT BO3MOKHOCTh HayuuThes B 10-11-M knaccax: i obecriedeHnst BO3SMOXHOCTU
YCIIEIIHOTO MPOOKEHH] 00pa30BaHUs O CHELUAIBHOCTSAM, CBSI3aHHBIM C OCYILIECTBICHMEM HAyYHOH U
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH B 001aCTH MaTEMAaTUKU M CMEKHBIX HaYK.
B cootBercTBuu ¢ denepanbHbiM 3aKk0HOM «O06 06pazoBanuu B POy (cT. 12 m. 7) opranuzanmu,
OCYILECTBIISIONINE 00pa30BaTEIbHYIO JEATENIbHOCTD, PEAIU3YIOT 3TH TpeOOBaHUS B 00pa30BaTeIbHOM
IpoIiecce C yUeTOM HacTOsIEel MpUMEpHO OCHOBHOM 00pa3oBaTeIbHOM MPOorpaMMbl Kak Ha OCHOBE y4eOHO-
METOJIMYECKUX KOMILJIEKTOB COOTBETCTBYIOLIETO YPOBHS, BXoAMX B DenepanbHblil nepedeHb MuHuCTEpCTBa
obpazoBanus U Hayku Poccuiickoit deneparuu, Tak ¥ ¢ BO3MOXHBIM HCIIOJIb30BAHUEM MHBIX HICTOUHUKOB
yueOHoi nHpopmanuu (yaeOHO-MeToANYeCKHEe Oco0us, 00pa3oBaTeIbHbIE MOPTAJIBI U CAlTHI U JIp.)
L{enn ocBOEHUsI IPOTrpaMMbl 6a30BOT0 YPOBHS — 00ecrieyeHre BO3MOKHOCTH UCIIOIb30BAHUS MaTEMaTHYECKIX
3HAHUU U YMEHUH B IOBCEIHEBHOM JKM3HHU U BO3MOKHOCTH YCIEIIHOTO MPOJI0JKEHUST 00pa30BaHUs 110
CIELMAIBHOCTSIM, HE CBSI3aHHBIM C IIPUKJIAHBIM UCIIOJIb30BAHUEM MAaTEMaTHKH.
[IporpamMma o MaremaTuke Ha 0a30BOM YpOBHE IIpeIHa3HaueHa AJsl 00yJarouxcs CpeiHel MIKOJIbl, He
UCTBITHIBABIIMX CEPHE3HBIX 3aTPYAHEHUH HA IPEABLAYILEr0 YPOBHS O0yUEeHHUS.
OOyuaroniuecs, OCyIIeCTBISAIONINE 00ydeHrne Ha 6a30BOM YPOBHE, TOJDKHBI OCBOUTH OOIIE MaTeMAaTHYECKHUE
YMEHHUsI, HEOOXOIUMBbIE ISl )KU3HHU B COBPEMEHHOM O0IIIECTBE; BMECTE C TEM OHH MOIY4al0T BO3MOXHOCTh
U3YUYUTH NPeIMET IIIy0xke, ¢ TeM 4TOOBI B AalibHEHIIEM MTpH HE0OXO0AUMOCTH M3ydaTh MaTEMaTHKY s
po¢eCCHOHAITBHOTO MPUMEHEHHS.
[Tpu u3yueHnn MaTeMaTUKU Ha yriIyOJIeHHOM YpOHE MPEIbBISIOTCS TpeOOBAHUS, COOTBETCTBYIOIINE
HAIpPAaBIIEHUIO «MaTeMaTuKa JUIsi MpoPeCcCUOHANBHOM 1EeATEeIbHOCTHY; BMECTE C TEM BBIITYCKHHUK MOTy4YaeT
BO3MOKHOCTh M3YYHTh MaTeMaTHKy Ha ropas3ao 0oJiee BHICOKOM YPOBHE, YTO CO3JAcT (pyHIaMEHT 1ist
JAJIBHENIIETO CEPhE3HOT0 U3yUEHUSI MATEMATHKH B BY3€.
[Tpu n3yueHnn MaTeMaTUKU OOJIBIIIOE BHUMAHHUE YIENISAETCS Pa3BUTHI0 KOMMYHUKATUBHBIX YMEHHUN
(bopmynupoBaTh, ApryMEHTHPOBATh U KPUTUKOBATH), POPMHUPOBAHUIO OCHOB JIOTHYECKOTO MBIIIJICHUS B YaCTH
IIPOBEPKU UCTUHHOCTH U JIOKHOCTH YTBEPKACHUN, IOCTPOEHUS IPUMEPOB U KOHTPIIPUMEPOB, LIENOYEK
YTBEPKICHUH, (OPMYIMPOBKH OTPUIIAHUMN, & TAK)KEe HEOOXOAMMBIX U JOCTaTOYHBIX yCIOBUH. B 3aBucMMOCTH
OT YPOBHS IPOTPaMMBI OOJIbILIE HITH



MEHbIIIE BHUMAHUS YAESAeTCS YMEHUIO paboTaTh Mo alropuTMy, METOaM MOKCKa aIrOPUTMAa U ONPEACTICHHIO
IpaHull IPUMEHUMOCTH alropuT™MoB. TpeboBanus, chopMynupoBaHHble B pasaene «I eomeTpusi», B 00bIIei
CTETIEHH OTHOCSTCS K Pa3BUTHIO IPOCTPAHCTBEHHBIX MPEICTABICHUH U TpapUUeCKUX METOI0B, YEM K
(dbopMaIbHOMY OMUCAHUIO CTEPEOMETPUUECKUX (DAKTOB.

Bba3oBbliii ypoBenb OcHoBHast 0a3oBas nporpamma 10 kiace (175 yacos)

Auire0pa 1 HayaJIa aHAJIU3A

IHoBTOpenue (3 yaca). Pemenue 3a1a4u ¢ UCIOIb30BAHUEM CBOMCTB YHUCEN U CUCTEM CUHMCIICHUS, IETUMOCTH,
JI0JIEN M1 YacTel, MpoLeHTOB, MOYyJIel uncell. Pemenue 3aa4 ¢ MCIOIb30BaHUEM CBOMCTB CTENIEHEW 1
KOPHE, MHOTOYJICHOB, ITPE0Opa30BaHNi MHOTOUICHOB U APOOHO-PAIIMOHATILHBIX BRIPAKCHU.

Pemenue 3amay Ha ABMKEHUE U COBMECTHYIO pabOTy € ITOMOIIBIO JTMHEHHBIX U KBAJAPATHBIX YPAaBHEHUN U UX
CHCTEM.

YucaoBasa pynkuus (11 yacos)

Pemenue 3aga4 ¢ mOMOILBIO YUCTOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHON NEPEMEHHOM, C
MIPUMEHEHUEM H300paKeHUS YHCIIOBBIX MPOMEKYTKOB.

Pemrenue 3aa4 ¢ MCMoIb30BaHUEM YHCIOBBIX (GYHKINH 1 UX rpadukoB. Vicnonp3oBanne CBOMCTB U rpaduKoB

JIMHEHHBIX M KBaJPATUYHBIX (PYHKIUH, 00pPAaTHOM MPOMOPIUOHATBHOCTH U QYHKIMH Y = +/X . ['padudeckoe

pelieHrne ypaBHeHUI U HEPABEHCTB. Memoo unmepeanos 0.1 peuleHus HepaseHcma.

Hynu QyHKIMM, TpOMEKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. HarbobIliiee 1 HAMMEHbIIIEe 3HAUCHHE

¢dbyHKIH. YeTHOCTh M HEYETHOCTh PyHKIMA. Crodchvie (hynxkyuu. Bzaumno oopamuvie pynxyuu. I paguxu

83AUMHO 0OPAMHBIX DYHKYULL.

Tpuronomerpnueckasi okpy:kHocTb (15 yacoB). Paouannas mepa yena. Cunyc, KOCUHYC, TAHT€HC,

Komawueenc MPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U CIEACTBUS U3 HETO. 3HAUCHUS
T T

TpuroHoMeTpuueckux (GyHkuuii s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, E,—, — pan).

6 4 3 2
Tpuronomerpnueckne pynkuum (10 yacoB). y =cosX, y =sinx, y = tgx. @yukyus Yy = Ctgx . CoiicTBa u
rpaduku TpuronoMerpudeckux ¢ynkiui. [lepuonnueckue pynkuu. [Ipeoopazosarnus epaghuxos GyHxkyuiL:
c08U2 80071b KOOPOUHAMHBIX OCell, PACMANCEHUE U Cocamue, OMpPaxiceHue OMHOCUMENbHO KOOPOUHAMHBIX
oceii. I paghuueckue memooul peurenus ypagueHuil u HepaseHcms. Pewenue ypagnenuii u nepasencms,
cooepaHcauux nepemerHyo noo 3HaKOM MO0y
Tpuronomerpuyeckue ypasHenus (15 yacoB) ApKKOCUHYC, apKCUHYC, apPKTAHT€HC YHUCIIa. APKKOMAH2eHC
yycna. IIpocTeliine TpUroHOMETPUYECKUE YPaBHEHUsI. PelieHre TpUroHOMETpUYECKUX ypaBHEHUM.
Obpamuvie mpueconomempuueckue GyHKyuu, ux ceoticmea u epaguxu. Pewenue npocmetiwiux
MPUSOHOMEMPUYECKUX HEPABEHCME.
®opmy.Jibl Tpuronomerpu (15 yacoB) Qopmynvt croxcenus mpucoHomempuyeckux Qyuxkyul, hopmyisi
npugeoerus, Gopmyivl 080OUHO20 aAPSYMEHMA..
Hauyana marematuuyeckoro anaamusa (33 uaca). [IpousBognas pynkuuu B Touke. KacarenbHas k rpaguky
¢ynkuuu. 'eomerpudeckuit 1 pusnueckuii cMpIcia Mpou3BoAHOM. [Ipor3BoIHBIE 2TIEeMEHTAPHBIX (PYHKIUH.
IIpasuna ougghepenyuposanus. Bmopas npouzeoouas, ee 2ceomempuyeckuii u Quzuyeckull CMuicIl.
[TonsaTne 0 HenpephIBHBIX GYHKUUAX. TOUKH sKcTpeMyMa (MakcuMyma 1 MUHMUMYyMa). MccnenoBanue
AJIEMEHTapHBIX PYHKIMHA HAa TOYKU IKCTpeMyMa, HauboJiblee 1 HauMeHbIlIee 3HaYeHHE C TOMOIIbIO
pOU3BOIHON. [locmpoenue epaghuxos hynkyuii ¢ nomowbio npouzsooHwix. llpumenenue npouzeooHol npu
peuteHuu 3a0au.
I'eomerpus
IToBTOpenue. Pemenue 3a1a4 ¢ npuMeHeHueM cBOiCTB ¢puryp Ha miaockoctu (12 yacos). 3a1aun Ha
JI0Ka3aTeNIbCTBO U MIOCTPOEHUE KOHTPIpUMEPOB. Mcnonp30BaHue B 3a7ja4ax MPOCTEUIINX JIOTMYECKUX MPABUIL.
Pemenue 3a1a4 ¢ MCMOIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLIEHUH B MPSMOYTOJIbHBIX
TPEyroJibHUKaX, (PaKTOB, CBI3aHHBIX C YETHIPEXYroJbHUKaMHU. Pemenue 3aqau ¢ HCIOIb30BaHUEM (aKTOB,
CBA3aHHBIX C OKPYKHOCTSIMU. Pemenne 3a1ay Ha U3MEpPEHHUsI Ha IJIOCKOCTH, BBIYMCIICHUE JJIVH U TJIOLIAEH.
Pewenue 3a0au c nomowbio 6ekmopoe u KoopouHam.
IIpsimble u mI0cKkocTH B npocTpaHcTBe (36 yacoB). Harmsinaas crepeomerpust. Urypsl U UX U300payKeHUS
(xy0, mupamua, npusMa). OcHo8Hble NOHAMUSL CIepeoMempul U ux C80UCMaa.
Touka, npsiMast ¥ MIIOCKOCTh B IMTPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX. B3auMHoe
PacIoJIOKEHUE IPSIMBIX U IJIOCKOCTEN B IIpOoCcTpaHcTBe. [lapamiebHOCTh MPSAMBIX U IIIIOCKOCTER B
npoctpanctBe. M300paxkenne mpocTeHIMX NpOCTPaHCTBEHHBIX GUTYp HA TIOCKOCTH.



Paccrostaust Mexay ¢urypamu B mpocTpaHCTBE. YTIIBI B MpocTpaHCTBe. [lepneHauKyIsIpHOCTh MPSMBIX U
mockocTel. [Ipoeknust Gurypsl Ha MIOCKOCTh. [Ipr3HaKK MEPIEHIUKYISIPHOCTH MPSIMBIX U TUIOCKOCTEH B
npocTpaHcTBe. Teopema 0 Tpex MepreHIuKyIsIpax.

Muororpanauku (20 yacos). [Tapannenenunesn. CBoiicTBa NpAMOYTroJIbHOTO Napajuienenunena. Teopema
[Tudaropa B npoctpanctse. [Ipusma u nupamuga. [IpaBunbHas nupaMuaa u npaBuiibHas npusma. [Ipsmas
nupamMuia. JIeMeHThI IpU3Mbl U upamuabl. Ceuenus Kyda u TeTpasapa. Beiuucienue 31eMeHToB
MIPOCTPAHCTBEHHBIX (uryp (pedpa, muaroHanu, yrisl). [Lmomaas mOBEepXHOCTH MPABUILHONW TUPAMUIBI U
MPAMOU TIPU3MBI.

BepositHoCcTh M craTucTHKA. PadoTa ¢ nanHbIMHE (5 4YacoB)

[ToBTOpenue. Pemenue 3aia4 Ha TabIu4YHOE U rpaduueckoe NpeacTaBlIeHre JaHHbIX. Vcronb30BaHue CBOWCTB
Y XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPEIHIX, HAMOOJIBIIETO U HAMMEHBILIETO 3HAUCHHSI, pa3Maxa,
oucnepcuu. Pewenue 3a0au Ha onpedenenue uacmomsl u 6epoamuocmu coovimuil. Beiuucnenue
8eposamHocmell 8 ONbIMAX ¢ PAGHOBO3MONCHBIMU INEMEHMAPHBIMU UCX00amu. Pewenue 3a0au ¢ npumeHneHuem
Kombunamopuxu. Pewenue 3a0a4 Ha 8bluUCIeHUE BEPOSMHOCMEN HE3ABUCUMBLX COObIMUL, NPUMEHeHUe
gopmynvl crodicenusn seposimuocmeil. Pewenue 3adau ¢ npumenenuem ouazpamm Jiliepa, oepesa
gepossimuocmell, popmynvt beprynnu.



CucremMa ouleHUBAHHS Y4eOHBIX JOCTHKECHUN 00Yy4AKOIINXCH
Conep:xaHue YPOBHSA J10CTUKEHUI
Jl1ig olleHMBaHMsI IPEAMETHBIX PE3YyIbTATOB IO MPEAMETaM ONPEAESICHO YEThIPE YPOBHS JOCTUKEHHM
00y4aroImuxcs, COOTBETCTBYIOUIMX OTMETKAM OT «5» J0 «2».
Ba3oBblii ypoBeHb 10CTH:KEeHUIT — YPOBEHB, KOTOPBIA IEMOHCTPUPYET OCBOCHHE YUCOHBIX JICHCTBUH C
OTIOPHOM CHCTEMOU 3HAHUI B paMKax Juara3zoHa (Kpyra) BeIISICHHBIX 3a1a4. OBiaseHne 6a30BbIM yPOBHEM
ABIIACTCS OOCMAamMOyHbIM JJIA IPOJOJKEHUS 00YUEeHUS Ha CIIeTYIOIIel CTyIIeHn 00pa3oBaHusl, HO HE IO
npodIbHOMY HanpaBiaeHHIO. Jl0CTIKEHHIO 0a30BOT0 YPOBHS COOTBETCTBYET OIICHKA «YIOBJIETBOPUTEIHHOY
(unm oTMeTKa «3», OTMETKA «3aUTEHOY).
[IpeBbimienre 6a30BOro YpoBHS CBUIETEIILCTBYET 00 YCBOSHUH OMOPHOM CHCTEMbI 3HAHUN HA YPOBHE
OCO3HAaHHOTO IPOU3BOJIBHOTO OBJIAJCHUS YU€OHBIMU JEHCTBUAMU, a TAKXKE O KPyro3ope, upoTe (Uiau
n30uparenbHOCTH) HHTEpecoB. L{enecooOpa3Ho BbIACIUTE CIEAYIONINE ABa YPOBHS, IPEBBIIIAIOIINE Oa30BBIN:
MOBBIIIEHHBIH YPOBEHb JIOCTH)KEHUS IUIAHUPYEMBIX PE3YJIbTATOB, OLIEHKA «XOPOIIO0» (OTMETKA «4»);
BBICOKMI YPOBEHb JIOCTIKEHUS TUNIAHUPYEMBIX PE3YyJIbTaTOB, OLIEHKA «OTIMYHO» (OTMETKa «5»).
[ToBbIIIEHHBIN U BBICOKUN YPOBHM JTOCTUKEHUS OTIMYAIOTCSA 10 ITOJHOTE OCBOCHHUSI IIJIAHUPYEMBIX
PE3yNbTAaTOB, YPOBHIO OBJA/IEHUS] yYCOHBIMU JAEUCTBUSIMH U CHOPMUPOBAHHOCTHIO MHTEPECOB K IAHHOM
MpeAMETHOM 00JIaCTH.
NuauBuayanbHble TpaeKTOpUU 00ydeHus: 00y4daromuxcsl, IEMOHCTPUPYIOIIMX OBBIIIIEHHBIN U BHICOKUI
YPOBHH JIOCTIKEHUH, 11e51ec000pa3Ho (OPMHUPOBATH C YIETOM HHTEPECOB ATHX OOYJAIOUINXCS M UX TUIAHOB Ha
Oyayuiee. [Ipy HamU4YMK yCTOMYUBBIX HHTEPECOB K YUE€OHOMY IIPEIMETY U OCHOBATEIbHON MOJTOTOBKH IO
HEMY TaKue 00yJaromuecss MOT'YT OBITh BOBJICUEHBI B IPOCKTHYIO IE€ATEILHOCTD IO TIPEAMETY U
COPUEHTHPOBAHBI HA MPOJOJLKEHUE O0YyUEHHS B CPETHUX KIlaccax Mo JaHHOMY HalpaBJICHHUIO.
Jlist onucanus MOArOTOBKY 00YYarOIIUXCs, YPOBEHB JTOCTHKEHUN KOTOPBHIX HIKE 0Aa30BOTO, BBIACIICH
NOHMKEHHBIH YPOBEHb TOCTIKEHUH, OLIEHKA «I1JI0X0» (OTMETKa «2»), HE IOCTH)KEeHUE 0a30BOT0 yPOBHS
¢buKkcupyercsi B 3aBUCIMOCTH OT 00BbEMa U YPOBHSI OCBOCHHOTO M HEOCBOGHHOTO COJICPKAHUS IIPEMETA.
Kak npaBuio, moHWKEHHBIH YPOBEHb TOCTUKEHUI CBUIETEIBCTBYET 00 OTCYTCTBUU CUCTEMATHYECKOM
0a30BOI MOATOTOBKH, O TOM, YTO OOYYaIOLIUMCS] HE OCBOCHO J1a)Ke€ U MOJIOBUHBI INIAHUPYEMBIX PE3YJIbTATOB,
KOTOpPbIE OCBaMBaeT OOJIBITMHCTBO 00YYAIOLIUXCS, O TOM, YTO UMEIOTCS 3HAUUTeNbHbIE POOeIbl B 3HAHUSX,
nanbpHelee ooydeHue 3aTpyaHeHo. [Jlannas rpymma o0ydaronumxcst TpeOyeT CreluanbHOM TMarHOCTUKU
3aTpy/AHEHUH B 00yueHHH, IpoOeIoB B CCTEME 3HAHUHN M OKa3aHUsI LeJIeHAPaBICHHOM MOMOIIHU B
JOCTUKEHUH 0a30BOTO YPOBHSI.
MATEMATHKA
®opMBbI KOHTPOJISI: TOPOJICKasi HE3aBUCUMasl IMarHOCTUKA, aIMUHUCTPATUBHAsA KOHTPOJIbHAs paboTa,
KOHTpOJIbHast paboTa, MPOBEPOYHAsE CAMOCTOATENIbHAS paboTa, CaMOCTOsATeNIbHAs paboTa, 3a4eT 10 TEOPHUH,
3a4eT Mo NPAKTHKE, TECT, MAaTEMAaTUYECKUI IUKTAHT, IOMAIIHSSI KOHTPOJIbHAas paboTa, yCTHBIN CUeT,
npakThyeckas padota, ToMauHss paboTa, yCTHBIN cUeT, uccienoBareibekas padora.
Jliig o1leHMBaHMsI IPEAMETHBIX PE3yIbTaTOB M0 yueOHOMY IpeaMeTy «MareMaTukay onpenesaeHo naTh
YPOBHEH JTOCTHXEHUH 00yJaromuxcs, COOTBETCTBYIOLIMX OTMETKaM OT «5» 10 «1».
ba3oBblil ypoBeHb TOCTUKEHUN — YPOBEHb, KOTOPBIN JJEMOHCTPUPYET OCBOCHUE YUEOHBIX IEHCTBUH C
OIIOPHOM CHUCTEMOM 3HaHUH B paMKax Juana3oHa (Kpyra) BblJIelIeHHBIX 3a/1a4. OBiazeHne 6a30BbIM YPOBHEM
SBIIETCS 00CMAmMOYHbiM TSl IPOIOJKEHUSI O0y4eHUs Ha cIeayloulel cTyneHn o0pa3oBaHus, HO HE TI0
npodMIbHOMY HampaBieHHI0. JloCTHKEeHHIO 0a30BOr0 YPOBHS COOTBETCTBYET OIIEHKA «YIOBIETBOPUTEIBHO
(unm oTMeTKa «3», OTMETKA «3aUTEHOY).
ITpeBbiieHre 6a30BOr0 YPOBHS CBHJIETENBCTBYET 00 YCBOSHHH OMOPHOM CUCTEMbI 3HAHUI Ha yPOBHE
OCO3HAaHHOTO MPOU3BOJIBHOTO OBJIJCHUS YU€OHBIMU JEHCTBUSAMU, a TAKXKE O KPyro3ope, upoTe (MU
n30MpaTeNbHOCTH ) HHTEpecoB. LlenecooOpa3Ho BBLACTUTD CIEAYIONINE ABa YPOBHS, IPEBbIILAIONINE Oa30BbIii:
- IOBBIILIEHHBIN YPOBEHb TOCTHKEHUS IUIAHUPYEMBIX PE3YJIbTAaTOB, OIIEHKA «XOPOLIO» (OTMETKA «4»);
- BBICOKUH YPOBEHb JOCTUKEHMS INIAHUPYEMBIX PE3YJIbTATOB, OLEHKA KOTIIMYHO» (OTMETKA «5»).
[ToBbIIEHHBIN U BRICOKUN YPOBHH JIOCTHKEHUS OTIMYAIOTCA IO MOJTHOTE OCBOCHHUS INTAHUPYEMBIX
Pe3yabTaTOB, YPOBHIO OBJIAACHHUS YUCOHBIMU ACHCTBUSAMHU U C(HOPMUPOBAHHOCTHIO MHTEPECOB K JTaHHOM
MPEAMETHOM 00JIaCTH.
WuauBuyanbHbIe TPAeKTOPUU 00yUEHHS 00yJatoXCsl, IEMOHCTPUPYIOIINX MTOBBIIIEHHBIA 1 BHICOKUN
YPOBHU JAOCTHXEHUH, 11€51ec000pa3Ho (hOpMUPOBATH C YUETOM UHTEPECOB ATHX 00YUaIOIIUXCS U UX IIJIAaHOB Ha
Oynyiee. [Ipy HanUYMK yCTOMYMBBIX MHTEPECOB K YUeOHOMY IIPEAMETY U OCHOBATEIBHOI MOATOTOBKH I10
HEMY Takue 00y4aromnecs MOTyT ObITh BOBJICUEHBI B POCKTHYIO AEATENILHOCTH M0 MPEIMETY U
COPHEHTHPOBAHbI Ha POJIOJKEHNE O0YUYEHHUS B CTAPIIUX KIIAcCcax MO JAaHHOMY IPOQHIIIO.



Jnist onucanus NOArOTOBKY 00yYaroIuXcs, YpPOBEHb TIOCTHKEHHUI KOTOPBIX HIKE 0a30BOTO0, IIeJIeCO00pa3HO
BBIJICJIUTh TAKXKE /1BA YPOBHS:

- HU3KUH YPOBEHb JOCTIKEHUH, OIIEHKA «TUI0X0» (OTMETKA «1», «2»), He TocTiKeHue 6a30BOro ypoBHS
(OHMKEHHBIN ¥ HU3KUH YPOBHU JIOCTHMXKEHUH) puKcupyeTcs B 3aBUCUMOCTH OT 00bEMa U yPOBHS OCBOEHHOI'O
¥ HEOCBOEGHHOT'O COZIEp KaHUs TIpeIMETa.

Kak rmpaBuiio, HOHM)XEHHBIN YPOBEHb JOCTH)KEHUI CBUETEIbCTBYET 00 OTCYTCTBHM CUCTEMATHUECKOM
0a30BOi1 MOATOTOBKH, O TOM, YTO 00YYaIOMIMMCSl HE OCBOSHO JIa)Ke U TOJIOBUHBI TUTAHUPYEMBIX PE3YJIbTaTOB,
KOTOpPbIE OCBaMBAET OOJIBIIMHCTBO 00YYaAOLIUXCS, O TOM, YTO UMEIOTCS 3HAUUTEIbHbIE POOEIIbl B 3HAHUSAX,
nanpHeimee oOyuenue 3arpyaHeHo. [Ipu 3Tom oOydaronuiicss MOKET BBITIOIHATH OTJCIbHBIC 331aHUS
HOBBIIIEHHOI0 YpOBHs. JlaHHas rpymnma o0y4aromuxcs (B CpeiHeM B X0Jie 00y4eHUs COCTaBJIstoIIas okoso 10
%) TpedyeT crennaabHOM TUArHOCTHKY 3aTPYAHCHH B 00YYeHUH, TIPOOETIOB B CHCTEME 3HAHUN U OKa3aHUS
LIeJIEHANPaBIEHHONW OMOIIY B IOCTH)KEHUHU 0a30BOI0 YPOBHSI.

Huskuii ypoBeHb OCBOCHUS TUNIAHUPYEMBIX PE3yJIbTaTOB CBUAETEILCTBYET O HATMYUHU TOJIBKO OTACIBHBIX
(dparMeHTapHbIX 3HaHUH 10 IPeAMETY, AajdbHelee 00yueHre NPakTUYECKH HeBO3MOxkHO. O0ydaromumes,
KOTOPBIE IEMOHCTPUPYIOT HU3KHH YPOBEHB JOCTHXEHHUMN, TPEOyeTCs CrieluaibHasi TOMOIIb HE TOJBKO O
y4yeOHOMY MpeaAMETY, HO U 110 (OPMHUPOBAHUIO MOTHBALIMU K O0YUEHHUIO, Pa3BUTUIO HHTEpECA K U3y4aeMoil
MPEeIMETHOH 00aCcTH, TOHUMAHUIO 3HAYMMOCTH TIPEeIMETa ISl )KU3HM U JIp. TONBKO HAIMYKE TOJI0KHUTEIbHOMI
MOTHUBAIMM MOKET CTaTh OCHOBOM JIMKBUAALIMH NTPOOEIOB B 00yUEHHUH I JAHHOW IPYIIIbl 00y4YarOIIUXCsl.
HopMblI o11eHOK MHUCbMEHHBIX Pa0oT: THII KOHTPOJISI — KOHTPOJIbHAs (KOHTpOJIbHAs paboTa, mpoBepoYHast
caMmocTosiTeNbHas paboTa, 3a4eT M0 NPaKTUKE). 10 MaTeMaTHKe, ajredpe u reomerpun B V—XI1 kiiaccax
Coneprxanne u 00bEM MaTepuasa, BKII0YaeMOro B KOHTPOJIbHBIE MMCbMEHHBIE Pa0OTHI, a TAK)KE B 3aIaHUS IS
MOBCEJHEBHBIX MMCbMEHHBIX YIPAXKHEHUH, ONpeeNatoTcs TpeOOBaHUSAMH, YCTaHOBICHHBIMU
00pa3zoBaTeNTbHON POTPAMMOA.

ITo xapakTepy 3aJaH1i MTUCbMEHHBIE PAOOTHI COCTOAT:

a) TOJIBKO U3 IPUMEPOB;

0) TOJIBKO U3 3a/1a4;

B) U3 33714 U MPUMEPOB.

OreHKa MUCHMEHHOM paboThI ONpeesseTcs ¢ yu€ToM, MPEexXIe BCero e€ 001ero MaTeMaTu4eckoro ypoBHs,
OPUTHHAIILHOCTH, MTOCIIEIOBATEILHOCTH, JIOTUYHOCTH €€ BBITIOJHEHHUS, a TAKXKe YKCIa OIMUOO0K U HETOYETOB U
KayecTBa o(hopMiIeHUsT PaOOTHI.

Ommbxka, nosmopsrowasncs B OTHON paboTe HECKOJIBKO pa3, pacCMaTPUBAETCS KaK OJIHA OIITHOKA.

3a opgpoepaghuueckue ownbku, NOMyIIEHHbIE 00YUaAIOIIMMUCS, OLIEHKA He cHudcaemcs,; 00 opdorpapuueckux
omuOKax TOBOIMTCS JI0 CBEJCHHS MPETIOIaBaTelsl pycCcKoro si3bika. OHaKO OMIMOKY B HAMCAHUH
MamemMamuyeckux mepmMuHos, Y>ke BCTPE4aBIINXCsl 00ydaromuMcst Kjlacca, JOJKHBI yUUTHIBAThCS Kak
Heodouémbl B padboTe.

[Tpu onieHKe NMCbMEHHBIX padoT MO0 MaTeMaTUKE pa3INyaroT epybble ouuoKy, owmubku u nedouémul. Ilonezno
JOTOBOPUTHCS O €IMHOM TSI BCEro 00pa30BaTeIbHOTO YUPEXKISHHS CHCTEME TIOMETOK Ha TOJISIX MMUChMEHHON
paboThl — Hampumep, Tak: V — HeJoueT, | — omubdka (Herpy6as omudka), + — rpy0as ommokKa.

I'py6vimu B V—VI kiaccax cunTaroTcst OlMOKH, CBSI3aHHBIE ¢ BOIIPOCAMH, BKIIFOUEHHBIMU B « Tpebosanus K
VPOBHIO N0O20MOBKU OKAHYUBAIOWUX HAUATLHYIO WKOY» 00pa30BaTeIbHBIX CTAaHIAPTOB, a TAKXKE
MOKA3bIBAIOIINE, YTO YUEHHK HE YCBOMII BOIPOCHI M3YUYEHHBIX HOBBIX T€M, OTHECEHHBIE CTAaH/IapTaMu
OCHOBHOT'O 00111eT0 00pa30BaHus K YUCITY 00s13aTEIbHBIX Ul YCBOCHUS BCEMH YUEHUKAMH.

Tak, HanipuMmep, K TPYOBIM OTHOCSITCS OIITUOKH B BEIYUCIICHUSX, CBUIETEILCTBYIOIINE O HE3HAHUH TaOJIHIIBI
CIJIO’KEHUSI MJTH TAOJIUIIBI YMHOXKEHHS, CBSI3aHHbIE ¢ HE3HAHUEM aJITOPUTMa MU CbMEHHOTO CIIOKEHHS U
BBIYUTAHUS, YMHOKCHHS U JICJICHUS Ha OJTHO- WM JIBY3HAYHOE YHCIIO U T. TI., OIINOKH, CBUICTEILCTBYIOIIHE O
HE3HAHUM OCHOBHBIX (DOPMYJI, IPABUI U SBHOM HEYMEHUH UX MPUMEHATh, O HE3HAHUU NMPUEMOB PEIICHUS
3a]a4, aHAJIOTUYHBIX PaHee H3yYCHHBIM.

Ilpumeuanue. Ecnu epybas owubka écmpeyaemcs 6 pabome moibko 8 00HOM Clydae U3 HeCKOJIbKUX
AHANIO2UYHBIX, MO NPU OYeHKe pabombl Sma owmubKa modxcem dblmsb NPUPABHEHA K He2pyOOou.

[Tpumepamu Heepy6bix owubOK SIBISIOTCA: OIIUOKH, CBA3aHHBIE C HEAOCTATOYHO MOJHBIM YCBOCHUEM
TEKYyILEro y4eOHOro Marepuasa, He BIIOJIHE TOYHO c(hOopMyTupOBaHHBIN BOIIPOC UIIH MOSICHEHUE NIPH PELLICHUH
3aJ]auu, HETOYHOCTH TMIPH BBIMOJIHEHUH F€OMETPHUUECKUX MOCTPOCHHM U T. T1.

Heoouémamu cunTaroTcs HepalMOHAIbHBIE 3aIIUCH IIPU BBIUUCIICHUSX, HEPALIMOHATIBHBIE TPHEMBI
BBIUUCIICHUH, TpeoOpa3oBaHuil U pelieHui 3a1a4, HeOPE)KHOE BHIMIOJIHEHUE YePTEKEH U CXeM, OTACIbHbIE
MOTPEUIHOCTH B (POPMYITMPOBKE MOSICHEHUS TN OTBETa K 3a1ade. K HeouéraM MOXKHO OTHECTHU U JIpyrue
HE/IOCTAaTKU PabOThI, BEI3BAHHBIE HEJIOCTATOYHBIM BHUMAHUEM YYaIIUXCsl, HAIPUMEDP, HETIOJIHOE COKpAICHUE



ApoOeit UK YIEHOB OTHOILEHUS; OOpallleHue CMEIIaHHBIX YMCE B HEMPAaBUIBHYIO IpOOb MPH CI0KEHUH U
BBIUUTAHUU; IPONYCK HAUMEHOBAHUI1; MPOMYCK YUCEN B TPOMEKYTOUHBIX 3aMUCAX; IepecTaHOBKA LIU(p MpH
3aIMCH YUCET; OIIMOKH, TOMYIIEHHBIE ITPH MEPENUCHIBAHUH U T. II.

OueHnka NMCbMEHHOH PadOThI 10 BHINOJTHEHUI0 BHIYMCIUTENbHBIX 3aJaHUH U aJredpandecKux
npeodpa3oBaHui

Broicokuii ypoBeHb (0TMeTKA «5») CTaBUTCS 32 0€3YKOPU3HEHHOE BBIITOTHEHUE TUChMEHHON PaboThI, T. €.
a) eciu BoImosHEHO 90%+1-100%;

0) eciu Bce ACMCTBUSI U TPe0Opa30BaHUS BHITIOJIHEHBI TPABMIIBHO, 0€3 OIINO0K; BCE 3aIMCH X0/1a PEeLICHHS
PAacIioyIoKeHBI TIOCIIEIOBATENBHO,  TAKXKE ClIe/IaHa MPOBEPKA PEIICHHUS B TE€X CIIydasx, KOTrJa 3To TpeOyeTcs
WJIU JIOIYIIICHA HE 3HAYMTENIbHAs OTNOKa (OMHCKa).

IloBbIIeHHBII YPOBeHb (0TMeTKA «4») cTaBUTCA 32 paboTy, KoTopas BeinonHeHa 70%+1-90%, Ho nomymiena
OJlHa OLIMOKA WK ABA-TPH HEOUETA.

Ba3oBblii ypoBeHb (0TMeTKA «3») cTaBUTCS eciu BhIoHeHO 50%+1 -70%:

a) ecii B paboTe UMeeTcs JIBE IPyObIe OITMOKK 1 HEe 0oJiee 0THON HerpyOoi ommoOKH;

0) Tpu HAJTMYUU OAHOM rpy00ii OIIMOKHU U OJTHOTO-/IBYX HEIOUETOB;

B) IIPU OTCYTCTBHUH IpyOBIX OLUIMOOK, HO MPH HATMYUU OT JBYX JO YETHIPEX (HErpyObIX) OMINOOK;

I') IpY HAJTMYMHU TPEX HETPYObIX OMMOOK M HE OoJiee TPEX HEOUETOB;

1) IPH OTCYTCTBUU OLIMOOK, HO MPU HATMYUH YETHIPEX U Oosiee HEA0UYETOB;

€) €CJIH BEepHO BBIIIOJIHEHO 00JIee TIOJIOBHHBI 00BhEMA BCei pabOTHI.

Hu3skuii ypoBeHb (0TMeTKA «2») CTaBUTCA, KOT'JIa YUCIIO OMIMOOK MPEBOCXOAUT HOPMY, IIPH KOTOPOH MOXKET
OBITh BBICTABJICHA TIOJIOKHUTEIbHAS OIIEHKA, MITM €CJIH MPABUIIHHO BBHIIIOJHEHO MEHEE IMOJIOBUHBI BCEH PaOOTHI.
OueHka nMcbMeHHOM PadoThI MO PelIeHNI0 TEKCTOBBIX 32124

Bricokuii ypoBeHb (0TMeETKA «5») CTaBUTCA B TOM Cllydae, KOrJa 3ajja4a peleHa IpaBuiIbHO: X0 pEelIeHUs
3aJlauM BepeH, Bce NEHCTBUS U MpeoOpa30oBaHus BBIIIOJIHEHBI BEPHO U PAIMOHAIBHO; B 3aj1aue, peraeMoun ¢
BOIPOCAMU HJTU TOSICHEHUSIMH K JIEHCTBHSIM, JaHbI TOUYHBIE M MTPABHIbHBIE (POPMYIMPOBKY; B 3a7a4e,
pelaeMoii ¢ MOMOIIIbIO YpaBHEHHUS, JaHbBI HEOOXOAUMBIE MOSCHEHUS; 3aMUCH MPABUIIBHBI, PACIIONI0KEHbI
MOCJIeIOBATENBHO, TAaH BEPHBIN W MCUEPIIBIBAIOIINI OTBET Ha BOIIPOCHI 3aauHl; C/IeJIaHa MPOBEpKa perieHus (B
TeX CiIydasix, Korjaa 3To Tpedyercs).

IloBbIIeHHBIN YPOBEeHb (0TMeTKA «4)») CTaBUTCS B TOM CIly4yae, €CJIU MPU MPABUIBHOM X0J1€ PEIIECHUS
3aJjauy JIOMyIlleHa OiHa Herpy0Oas olmnoOKa WiK ABa-TpU HeouETa.

Ba3oBblii ypoBeHb (0TMeTKA «3)») CTAaBUTCA B TOM CIIy4ae, €CJIM XOJ1 PEIICHUS TPaBUIIbHBIN, HO:

a) IoMyIIeHa ojiHa rpy0as omubKka u He 0oiee 0JHOM Herpy0oii;

0) momyieHa oaHa rpy0as ommoka u He 6osee IByX HET0UYETOB;

B) JIOIYILEHBI TPU-YETHIpE HErpyOble OIMOKK PU OTCYTCTBUM HEOUETOB;

') TOMYIIEHO He O0Jiee NBYX HErpyObIX OMMUOOK U TPEX HEOUETOB;

1) IpY OTCYTCTBHHM OIIMOOK, HO IPU HAJTM4UU OoJiee TPEX HETOUETOB.

Hu3skuii ypoBeHb (0TMeTKa «2») CTaBUTCA B TOM CiIy4ae, KOI/1a YUCJIO OUIMOOK MPEBOCXOIUT HOPMY, IIPU
KOTOPOM MOXET ObITh BBICTABJIEHA MOJI0KUTENbHAS OLIEHKA.

[Ipumeuanusi.

1. OT™MeTKa «5» MOXeT OBITh MOCTAaBJICHA, HECMOTPS Ha HAIMYKME OMMCKU WIIM Hel0u€Ta, €CITU 00yJaromuiics
JlaJl OpUTHHAIIBHOE PEIlIeHNE, CBUIETENbCTBYIOLIEE O €r0 XOPOIIeM MaTeMaTUYECKOM Pa3BUTHH.

2. [TonoxuTtenbHas OTMETKA «3» MOXKET ObITh BbICTAaBJICHA 00YJarOIEeMyCsl, BBITOJHUBIIEMY PabOTy He
MIOJIHOCTBIO, €CIIM OH 0€301IMO0YHO BBIMOIHIII O0JIee MOJIOBUHBI 00bEMa Bcell paboThI.

Onenka KOMOMHHUPOBAHHBIX INCbMEHHBIX PA00T 10 MaTEeMaTHKe

[TucemenHas paboTa 1Mo MaTeMaTHKe, IMO/IJIeKallasi OIIEHUBAHHUIO, MOYKET COCTOSITh U3 337a4 M TPUMEPOB
(xomOuHMpOBaHHas paboTta). B 3TOM cityuae npenogaBarens cHavasia Aa&T MPeABAPUTEIbHYIO OLIEHKY KaXKa0H
4acTH pabOTHI, a 3aTeM OOIIYI0, PYKOBOJICTBYSCH CIICTYIOIITHM:

a) ecu 006e yacT paboThI OIICHEHBI OJJUHAKOBO, TO ATa OIEHKa JOJHKHA OBITH OOIIIeH 11sl Bceil paboThI B
LEJI0M;

0) ecii OTMETKU YacTell pa3HATCS HA OAMH 0ajul, HAIPUMEp, JaHbl OTMETKU «S5» U «4» 1 «4» u «3» U T. 1.,
TO 3a pa0oOTy B LIEJIOM, KaK MPaBUJIO, CTABUTCS] HU3ILAS U3 JBYX OTMETKH, HO MIPH 3TOM YUUTHIBACTCS 3HAUECHUE
KaKJ0W U3 yacTeil paboThI;

B) HU3LIas U3 IBYX JaHHBIX OTMETKU CTaBUTCS U B TOM CJIy4ae, €M OJHa YacTh pabOThI OIleHEHA OalsioM «5»,
a Ipyras —0amioM «3», HO B 3TOM ciydae IpenoaBaTeib MOXKET OLEHUTh TaKylo padoTy B LIEI0M OaioM
«4» TIpH YCIIOBUH, YTO OLIEHKA «5» MOCTaBJI€HA 32 OCHOBHYIO 4acTh pabOThI;

I') €CITU OIHA U3 YacTei paboThl olleHeHa OaioM «5» Wiu «4», a agpyras —oamioM «2» unu «1», To 3a BCIO



paboTy B LIeIOM CTAaBUTCS OallT «2», HO MPEIoIaBaTeNlb MOXKET OLIEHUTH BCIO PaboTy 6amiom «3» npu
YCIIOBHMH, YTO BBICIIAs U3 JIBYX J@HHBIX OLICHOK IIOCTABJICHA 33 OCHOBHYIO 4aCTh paOOTBHI.

IIpumeuanue. OcHO8HOU CUUMaemcs ma 4acms pabomsl, KOmMopas ekuodaen OoIbuUL N0 00BLEMY UIU
Hauboee 8adXiCHbIIL NO 3HAYEHUIO MAMEPUATI NO U3YUACMbIM MEeMAM NPOZPAMMbI.

OuneHka TeKylMX NHCbMEHHBIX padoT (camocTosiTeNbHas paboTa, 3a4eT M0 TEOPUH, 3aUeT MO MPAKTHKE,
TECT, MaTEMaTHUECKUI TUKTaHT, YCTHBIN cUeT, IpakTu4eckas padoTa, JOMalIHAsg padoTa, Ucciae10BaTelbCKast
pabota) IIpu orieHKe MOBCETHEBHBIX 00YUYaAIOMIUX pabOT 10 MaTEMATUKE YUUTEIh PYKOBOJICTBYETCS
yKa3aHHBIMU HOPMaMH OLICHOK, HO YYUTBIBAET CTEIIEHb CAMOCTOSITEIbHOCTH BBINOJIHEHHS pa0oT yyalluMucs, a
TAKXe€ TO, HACKOJIBKO 3aKPEIJIEH BHOBb M3y4aeMbIi MaTepurall.

O0yuaromme MMCbMEHHbIE Ppa00ThI, BBINOJIHEHHbIE 00YYaIOUIMMHUCS BIIOJIHE CAMOCTOSATENIBHO C IPUMEHEHUEM
paHee U3yYeHHBIX U XOPOIIO 3aKPETUIEHHBIX 3HAHUH, OLIEHUBAIOTCS TaK K€, KaK U KOHTPOJIbHBIE PA0OTHI.
O0yuaromme NUCbMEHHbIE Ppa00ThI, BBIOJIHEHHbIE BIIOJIHE CAMOCTOSITENIBHO, Ha TOJIBKO YTO U3yUEHHBIE U
HEIOCTaTOYHO 3aKPETIEHHBIE MTPaBHiIa, MOTYT OLIEHUBAThCS HAa OJMH Oasll BhIIIE, YeM KOHTPOJIbHBIE PadoThI,
HO OLIEHKA «5» U B 3TOM CJIy4ae BBICTABIIAETCS TOJIBKO 3a 0€3yKOPHU3HEHHO BBIIIOJIHEHHBIE PAOOTHI.
IInceMeHHBIE PaGOThI, BHITOIHEHHBIE B KJIACCE C TIPEABAPUTEIBHBIM pa300pOM UX MOJ PyKOBOJICTBOM
YUYUTEIs, OLICHUBAIOTCS Ha OJIMH Ol HUXKE, YEM 3TO NMPETyCMOTPEHO HOPMAMU OLIEHKU KOHTPOJIBHBIX
MUCHMEHHBIX paboT. Ho 6e3ykopru3HEHHO BEIMONHEHHAst paboTa M B 9TOM ClTydae OIICHUBACTCS OAITIOM «5».
JloManHMe MMcbMeHHbIe pa60ThI OLIEHUBAIOTCA TaK )K€, KaK Ki1accHast padoTa o0yJarolero xapakrepa.
Hopmbl onleHOK MaTeMaTH4eCKOro JUKTAHTA, YCTHOIO CYeTa, CAMOCTOSITEIbHBIX Pad0T M TeCTOBBIX
padoT BBICTABJIACTCS € Yy4eTOM YHCJIA BEPHO PelIeHHbIX 32 IaHHIl:

Bbicoknii ypoBeHb (0OTMETKA «5»): 4HCII0 BepHBIX 0TBETOB -100%.

IloBbiIeHHBIH YpOBeHb (0TMETKA «4»): YUCIIO BepHbIX 0TBETOB -80%+1- 99,9%.

Ba3oBblii ypoBeHb (0TMETKA «3»): YUCIIO BEpHBIX 0TBeTOB-60%+1-80%.

Hu3skuii ypoBenb (0TMETKa «2»): 9UCIIO BEpHBIX 0TBETOB MeHee 60%.

Hopmbl 011eHOK YCTHOTO 0TBeTa, 3a4eTa 110 TeOPHH, NPAKTHYECKOH padoThl, HCCIeJ0BATEIbCKOM
padoThl, JOMAIIHEH KOHTPOJIbHON PadoThI M 1oOMAallIHell padoThI:

Bbicokuii ypoBeHb (0TMeTKa «5») BBICTABIISETCS, €CJIM 00yJaroIUics: OCIeI0BaTENbHO, YETKO, CBSA3HO,
000CHOBAaHHO U 6€301IMO0YHO U31araeT yueOHbI MaTepuai; 1aeT OTBET B JIOTHYECKOH MMOCIe0BATEILHOCTH C
MCIOJIb30BaHNUEM IPUHATON TEPMUHOJIOTUY; TIOKa3bIBa€T MOHUMAHHUE CYIIIHOCTH PacCMaTPUBAEMbIX MOHSATHUH,
SIBJICHUN ¥ 3aKOHOMEPHOCTEN, TEOPUH, B3aMMOCBA3€EH; YMEET BBIJENATH [NIABHOE, CAMOCTOATEIBHO
MOJATBEP>K/1aTh OTBET KOHKPETHBIMU MpUMeEpaMHt, (paKTaMH; CaMOCTOSATEIbHO aHAIU3UPYET U 000011aeT
TEOpPETUYECKHI MaTepHrall; CBOOOHO YCTaHABIMBAET MEXIIPEIMETHbIE (HA OCHOBE paHee MPUOOPETEHHBIX
3HAHUN) U BHYTPUIIPEAMETHBIE CBSI3U; YBEPEHHO U 0€301IMO0YHO MPUMEHSET MMOTYUEHHbIE 3HAaHUS B PELIEHUH
HOBBIX, paHee HE BCTPEUABIIMXCS 3a/1a4; pallMOHAJIbHO UCIIOJIb3YET HaTJIsAHbIe TOCOONs, CIPaBOYHbIE
MaTepuaibl, y4eOHUK, TOTOTHUTEIbHYIO JINTEPATYPY, IEPBOUCTOUHUKH; IPUMEHSET YIOPAJOUYEHHYIO CUCTEMY
YCJIOBHBIX 0003HAaYeHUI MPHU BEIEHUH 3aMUCEH, COMPOBOXKIAIOIINX OTBET; UMEET HEOOXOIUMbIE HaBBIKU
paboThl ¢ mpubopamu, yepTekaMu, cXxeMamMH U rpauKaMu, CONyTCTBYIOIIMMH OTBETY; JOIYCKAaeT B OTBETE
HE/I04EeThl, KOTOPBIE JIETKO UCIPABIISIET IO TPEOOBAHUIO YUUTEIS.

IloBbIIeHHBIN YPOBeHb (0OTMETKA «4») BBICTABIISIETCS, €CJIM 00YyJalOIMNCS: TOKA3bIBAET 3HAHUE BCETO
M3Yy4EHHOT0 y4eOHOro MaTepHaia; 1aeT B OCHOBHOM IPaBUIIbHBIN OTBET; yueOHBI MaTepHal u3jiaraer B
000CHOBaHHOI JIOTHYECKOM MOCIIEI0BATEILHOCTH C MPUBEJEHIUEM KOHKPETHBIX IPUMEPOB, ITPH 3TOM
JIOMyCKaeT OJHY HEerpyOyro omMOKy UK He OoJiee IBYX HEJIOUETOB B HCIIOJIb30BAHUHM TEPMUHOJIOTHH Y4eOHOTO
IpenMeTa, KOTOPbIE MOXKET UCIIPaBUTh CAMOCTOATEIbHO; aHATU3UPYET U 0000111aeT TEOPETUUYECKUI MaTepual;
co0JII0/JTaeT OCHOBHBIE MPaBHJIA KYJIbTYPbl YCTHOM peun; IPUMEHSIET YIOPSA0UECHHYIO CUCTEMY YCIOBHBIX
0003HaYEeHUI NTPU BEJIEHUH 3aIUCEH, COMPOBOXKIAIOIINX OTBET;

Ba3oBblii ypoBeHb (0TMeTKa «3), BBICTABIISETCS, €CIIM 00yYAIOIIUIACS: IEMOHCTPUPYET YCBOEHHE OCHOBHOTO
coJiep;KaHusl yueOHOro MaTepuraia, UMeeT MpoOesbl, He MPENsATCTBYIONINE AabHEHIIEMY YCBOSHUIO y4€OHOTO
MaTepuasa; IpUMEHSET MOJIyYEHHbIE 3HaHUS IIPU OTBETE HA BOIPOC, AHAIN3E NMPEAJIOKEHHBIX CUTYalUH 110
o0pa3sily; J0MycKaeT OMOKY B UCIOJIb30BaHUN TEPMUHOJIOTUU Y4EOHOTO MpPEMETa; MOKa3bIBaeT
HEI0CTaTOYHYIO C(OPMHUPOBAHHOCTD OT/ICJIbHBIX 3HAHUN M YMEHUH; BBIBOABI M 0000IICHUS apTyMEHTUPYET
cmabo, TOMyCKaeT B HUX OIMUOKH; 3aTPyHSACTCS MPU aHATN3€ U 0000IICHNHN yueOHOTO MaTepraia; 1aeT
HETIOJIHbIE OTBETHI HA BOIIPOCHI YYUTENSI UM BOCIIPOU3BOIUT COJIEPKAHUE paHEe MPOYUTAHHOTO y4eOHOTO
TEKCTa, CJ1a00 CBSA3aHHOIO C 3a/laHHBIM BOIIPOCOM; UCIOJIb3YeT HEYNOPAJOUCHHYIO CUCTEMY YCIOBHBIX
0003HaYCHUI TIPU BEICHUH 3aIMCeH, COMPOBOXKIAIOMUX OTBET. HU3KuMil ypoBeHb (0TMETKA «2») BBICTABIISIETCHS,
ecii 00y4JarolLHiics: He pacKpbUl OCHOBHOE COZIEp)KaHUe y4eOHOIro MaTrepuaia B mpeesnax MoCTaBIEHHbIX
BOIIPOCOB;



HE yMeeT MPUMEHSATh HMEIOIUECs 3HAHMUS K PEIICHUIO0 KOHKPETHBIX BOIIPOCOB M 33/1a4 MO 00pas3ILy;
JIOITYCKaeT B OTBETE OoJiee ABYX IrpyObIX OIIMOOK, KOTOPBIE HE MOXKET HCIIPABUTH Aa)Ke IPH TTOMOIIH
00yYaromuXCcst U yIUTEIs.

Kpurepun BRICTABACHES ONCHOK N0 MATEMATHKE B HPONCHTHOM COOTHOMICHNH BRINONHCHNS paboThi:

TMCTKA

KourpoasHas pabora

CamocrosiTeasnas pabora

3aver no Teopun

Ilposepounas
CAMOCTOATEALHAR padoTa

Tecr

JdoMamBAs KOHTPOILHAR

pabora

3auer no npaKruxe

MareMarnueckuil THKTART
Yorusiii cuer

pakTuueckan paGora
OMamHANR pabora

cacoBareibCcKans
Ia
1-2 0%%-50% 0%e-60% % - 70%
3 150% + 1 - 70% 0% + 1 - 80% [70%e + 1 - 85%
H 70%: = 1 - 90% 80% + 1 -99.9% 83% + 1 -99.9%
5 90% + 1 - 100% 100%% 100

OTMeTKHU 3a HE3aBUCUMBIC AUArHOCTUKU U aAMUHUCTPATUBHBIC KOHTPOJIbLHBIC paGOTBI BBICTABJIAKOTCS 110

MIPEITIOKEHHOM MIKaIe K KOHKPETHBIM BHJIaM PaOOTEHI.




Kanennapuo-remaTnueckuid miiaH yuyeOHoro npeamera aias 10 kiaacca

KoanuectBo | Kanennapubie
Ne HN3yyaemblii pa3jaesi, TeMa ypoka 4acoB CPOKH
Iiaan dakrt

I nonyzooue. 80u.
Iloemopenue 3y,

1 IToBrOpenue. Pemenre 3aaa4 ¢ UCIOJIB30BAHUEM CBOWCTB YUCEI. 1
Pemrenue 3a1a4 ¢ UCNOJIb30BaHUEM CBOMCTB CTEIIEHEW U KOPHEH.
IToBrOpenue. Pemenne 3aaa4d ¢ UCIOIB30BaHUEM MHOIOYJICHOB,

2 peoOpa3oBaHU MHOTOUICHOB U APOOHO-pallMOHATIBHBIX 1
BBIPAKCHUM.
[ToBTrOopenue. Pemenre 3aaa4u ¢ UCNOIb30BaHUEM JI0JIEW U YACTEM,

3 IpoLEeHTOB. Pelienue 3a1a4y Ha JBUKEHUE, COBMECTHYIO paloTy, 1
CMECH U CIUIaBBI C OMOILBIO JIMHEHHBIX U KBaAPATHBIX YPABHEHUIM
U UX CUCTEM.
Yucnosan pynkyus 114.
Pemenue 3a1a4 ¢ MOMOIIBIO0 YUCIOBBIX HEPABEHCTB U CHCTEM

4 HEPABEHCTB C OJIHOM MEpEMEHHOM, C IPUMEHEHHEM U300paKeHUs 1
YHUCJIOBBIX TIPOMEKYTKOB. MEeTO1 MHTEPBAJIOB JIJIsl PEIICHHS
HEpaBEHCTB. ($1)
Pemenue 3a1a4 ¢ UCMoIb30BaHUEM YHCIOBBIX QYHKIUI U UX

5 rpa¢dukoB. Mcnonb30BaHne CBOMCTB U Ipa)vKOB JIMHEUHBIX U 1
KBaJIpaTHUHBIX (QYHKIMH, 0OpaTHOI MPOMOPLHUOHATEHOCTH U
¢bynknuu Y X .Moynb uncia u ero cBoucTBa. (§17).

5 Cnooicnvle pynkyuu. I'paduueckoe perieHre ypaBHeHUH 1 1
HEpaBEHCTB.(§/)

7 Hynu ¢yHkImm, npoMexyTKi 3HAaKOTIOCTOSIHCTBA, MOHOTOHHOCTb. 1
Cnoorcnvle pynxyuu.( §2)

8 Haubonbiiee u Hanmenbiiee 3HaueHne GyHKuuu. CroocHvle 1
pyrryuu. (§2)

9 YeTHOCTh M HeUeTHOCTh PpyHKIMH. Croorcnvie ghynkyuu. (§2) 1
Pemenue 3a1a4 ¢ nCnosib30BaHUEM YHCIOBBIX (PYHKIMH U UX

10 rpacdukoB. Mcnonb30BaHre CBOMCTB U IpaUKOB JTUHEHHBIX U 1
KBaJpaTUUHbIX QYHKIUU. B3aumno oopamuvle pynxyuu. (§3)

11 Bxoonaa konmponavnasn paboma 1
Pemenue 3a1a4 ¢ UCMoNb30BaHUEM YUCIOBBIX QYHKIMHI U UX
rpadukoB. Mcronp3oBanne cBOWCTB U rpaukoB 0OpaTHON

12 MIPOMOPLMOHATIBHOCTH U QYHKIUU Y = JX . Bsaumno obpammuvie .
Gdynxyuu. (§3)

13 Bzaumno obpammuvie gpynkyuu. I paghuxu e3aummo obpammuwix 1
Gdynxyuii. ($3)

14 Konmpononas paooma Nel «Hucnosas ¢pynkyusa. Yucnosasn 1
OKPYHCHOCHLb)
T'eomempun na narockocmu 124.
Pemenue 3anay ¢ ncnosb3oBaHueM (PaKkTOB, CBSI3aHHBIX C

15 OKPY>KHOCTSIMU. BbI4nciieHre yriioB ¢ BEpIIMHON BHYTPU U BHE 1
KpyTa, yrila MeXIay XOpJIoi 1 KacaTeabHou 1 87
Pemenwue 3ana4 ¢ nucnonb3oBanueM (aKTOB, CBSI3aHHBIX C

16 OKpYKHOCTSIMHU. TeopeMa 0 mpou3BeeHUN OTPE3KOB XOPA. TeOpeMa 1
0 KacaTeJbHOU U cekymie i 85,86
Pemenwue 3ana4 ¢ ucnonb3oBaHueM (PaKTOB, CBI3aHHBIX C

17 OKPYKHOCTSIMU. BriricaHHbIE 1 ONTMCAaHHBIE MHOTOYT'OJIBHUKH IT 88, 1
89

18 Pemenue 3anay ¢ ncnosib3oBaHueM (PaKTOB, CBSI3aHHBIX C 1

OKPYKHOCTSAMU. CsoiicTBa 1 IIPHU3HAKW BIIMCAHHBIX U OIMMCAHHBIX




4eThIPEXYroJbHUKOB 1T 88,891

Pemenue 3a1a4 ¢ NCNOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX,

19 COOTHOIIEHUH B IPSIMOYTOJIBHBIX TpeyroibHuKax. CBoKcTBa 1
OucceKTpucel TpeyroiabHuKa 11 90, 91
Pemenue 3a1a4 Ha U3MepeHuUs Ha MIIOCKOCTH, BBIYUCIICHUS

20 momanei. @opMyiibl IWIOMAAN TPEYTOJIbHUKOB, BLIDAXKEHHE 1
IUIOLIA/IM TPEYTOJIbHUKA Yepe3 pauyc BIUCAHHON U OMHCAHHOMN
okpy>kHocTH 11 92, 93

21 Pemenue 3a1a4y Ha U3MepeHuUs: Ha BBIYUCIICHUS JJIMH U IUTOIIACH. 1
Brruncnenmne OucceKTprc, MEAMaH, BEICOT TPEYTOIbHHKA 1T 92

22 Pemenue 3amay Ha BEIYHCIIEHHUA JIUH U IDIOMAane. m 93 1
Pemenue 3a1a4 ¢ nCnosIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX.

23 1
Teopema Menenas i1 95,96
Pemenue 3a1a4 ¢ nCI0JIb30BAaHUEM TEOPEM O TPEYTOJIbHUKAX.

24 1
Teopema Yessl 1 95,96
Pemenue 3anay ¢ ncnosib3oBaHueM (pakToOB, CBSI3aHHBIX C

25 OKPYKHOCTSIMU. DJITUIIC, TUIiepOoa, mapadoia Kak 1
reoMeTpuueckue mecra i 97-99

26 Konmponvnaa paboma Ne 2 «Pewienue nianumempuueckux 1
3a0auy
Tpuzonomempuueckan OKpyHcHOCmb 154.

97 Tpuronometpuyeckasi OKpy>XKHOCTh. Haxox/ieHue Touek Ha 1
OKPYKHOCTH (§4)

28 Tpuronomerpuyeckas OKpyKHOCTb. UHCIIOBBIE TPOMEKYTKU Ha 1
OKPYKHOCTH (§4)

29 Tpuronomerpuyeckas OKpyKHOCTh. UHCIIOBasi OKPY>KHOCTb Ha 1
TPUTOHOMETPUUECKOM MIIOCKOCTH (§5)

30 TpuronomeTpuueckas OKpy)HOCTb. Perienue 3aad ¢ moMoILbIO 1
YHUCJIOBBIX HEPABEHCTB (§J)

31 Tpuronomerpuyeckas OKpyKHOCTh. PerieHue 3amau c 1
MIPUMEHEHUEM M300paKEHUsI YUCIOBBIX MPOMEKYTKOB (§J)

32 CuHyc, KOCUHYC, TAHTE€HC, KOMAH2eHC TIPOU3BOJILHOTO yria ($6) 1

33 CuHyc, KOCUHYC, TAaHT€HC, KOMAaH2eHC TIPOU3BOIBLHOTO yTa. 1
[Ipocreiiiye TpuroHoMeTpruecKrue ypaBHeHus ($6)

34 CuHyc, KOCUHYC, TAaHT€HC, KOMAaH2eHC TIPOU3BOIBLHOTO YTa. 1
Pewenue npocmeviwux mpueconomempuueckux Hepagencms (§6)

35 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO U CIEICTBUS U3 HETO 1
(57)

36 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO U CIEIACTBUS U3 HETO 1
(57)
3Ha4yeHus: TpUuroHoMeTpuueckux GpyHkuuit s yrios 0°, 30°, 45°,

37 T TN X 1
60°, 90°, 180°, 270°. (0, —, —,—, — pan).

6 4 3 2

38 3Ha4YeHUs TPUTOHOMETPUUECKUX PYHKUUH Ui yrinoB. Paduannan 1
mepa yena (§8)

39 Koumponvnas paboma Ne3 «Cunyc, Kocunyc, manzenc, 1
KOMAaHzenc nPou360iabHo20 y2iay

40 Dopmynvl npusedenus (§9) 1

41 Pewenue 3a0au na ucnonvzosanue gpopmyn npusedenus (§9) 1
Ipamvie u naockocmu ¢ npocmpancmee 11y.

42 Harnsgnas crepeomerpusi. Ochoghbie noHAMUA Cmepeomempuu u 1
ux ceoticmea. Touka, psiMasi ¥ IJIOCKOCTh B MPOCTpaHCTBE 1T 1,2

43 B3anMHoe pacnonokeHue npsMbIX U MIIOCKOCTEN B MPOCTPAHCTBE. 1

AXCHOMBEI CTCPCOMCETPHHU U CIICACTBUA U3 HUX




Ocnosnvle noHsmus cmepeomempuu. Bzaumuoe PAaCIIOJIOKCHHUC

44 1
MPSIMBIX B IPOCTpaHCTBE 1 1-3

45 [TapamienbHOCTh NPSIMBIX B IPOCTPAHCTBE 1T 4,5 1

46 [lapanienbHOCTh NPSAMOM U IVIOCKOCTH 11 6 1

47 [TapanienbHOCTh NPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE 1 6 1
[TapamienbHOCTh IPSIMBIX U IIJIOCKOCTEU B IIPOCTPAHCTBE.

48 N306paxkenne npocTelnx NpoCcTpaHCTBEHHBIX (GUTYp Ha 1
TUIOCKOCTH 11 4-6

49 B3aumnoe pacrnosoxeHue npsiMbIx B IPOCTPAHCTBE. 1
CkpenBarouiyecs npsimple 1 7

50 B3aumHoe pacronoxeHue npsiMbIx B IPOCTPAHCTBE. 1
CkpenBarouiyecs npsimple 1 7

51 VYrusl B mpocTpaHcTse 11 8,9 1

50 Koumponvnasa paooma Ne 4 «llapannenvnocms npamvix, npamoul 1
U NAOCKOCHUY
Tpuzonomempuueckue pynkyuu 104.

53 Tpuronomerpuueckue GyHKuu y=sin x. CBoWcTBa U TpapuKu 1
TpuroHomerpuueckux Gpyskimii (§10)

54 Ilpeobpazosanus epaguxos Gyukyuil: cosue 600.1b KOOPOUHAMHBIX 1
oceti. CBoiicTBa U rpadMKi TPUTOHOMETPHYECKUX GyHKIMH (§10)
Tpuronomerpuueckue pyHkuuu y=cos x. CBOHCTBa U rpaduKu

55 TpUroHoMeTpuueckux GyHKIui. /Ipeobpazosanus epaguxos 1
@yuryuil: cosue 8001 Koopounamuwix oceti (§11)

56 I'paghuueckue memoovwl peuienus ypasHeHuli U HepaGeHCma. 1
CBoiicTBa U rpaduKku TpPUTOHOMETpUIECKUX QYHKIMi (§11)

o7 [lepuonnueckue GyHkuuu (§12) 1

58 IIpeobpazosanus epaghuxos GyHKyuil: pacmsdiceHue u cocamiue, 1
ompaxpceHue OMHOCUMENIbHO KOOPOUHamuwlx oceti (§13)

IIpeobpazosanus epaguxos Gyukyuil: cosue 600.1b KOOPOUHAMHBIX

59 oceti, pacmsdiceHue u cocamue, OmpadxiceHue OMmHOCUMeIbHO 1
KoopOounammuwix ocet (§13)

60 Tpuronomerpuyeckue pynkuuu y=tg x. Coiicra u rpaduxu 1
TPUTOHOMETpHUYECKUX QYHKUUH (§14)

61 @ynkyus y =Ctgx . CBoicTBa U rpaKy TPUTOHOMETPUUECKUX 1
byskmii (§1)

62 Konumponvnas paboma Ne 5 « Tpuzonomempuueckue pynkuyuuy» 1
Ilpamvie u niockocmu 6 npocmpancmee 3u.

63 [TapamienpHOCTh MIIOCKOCTEN B MpocTpaHcTBe 11 10 1

64 Pemenue 3agau Ha Temy «IlapamienbHOCTh IIIOCKOCTEN B 1
npoctpancTBe» i 11

65 N3006paxenne npocTelnx NpoCcTpaHCTBEHHBIX (QUTYp Ha 1
miockocTH ml12,13
Mmuozocpannuxu 64.

66 @durypsl 1 UX U300paxkeHus (kyo, nupamua, npusma) o 12,13 1

67 Ceuenue xyba i 14 1

68 Ceuenue terpadgpa i 14 1

69 Konmponsnaa paboma Ne 6 «Ilapannenvnocms niockocmeit 1

70 Konumponvnas paboma 3a I nonyzooue 1

71 3auem Ne [ «IlapannenbHocmv npsamMbIX U NIOCKOCHEU» 1
Tpuzonomempuueckue ypasHenus 124,

72 APKKOCHHYC, apKCHHYC 4ncia (§15-16) 1

73 I[Mpocreiimye TpuronoMeTpuieckue ypapaenus ($75-16) 1

74 PerieHne TpuroHoMeTpuuecKux ypaBHeHuit (§175-16) 1

75 Obpammuvie mpuzonomempuieckue QyHKYUl, UX COUCM8ea u 1

epaguxu ($15-16)




IIpocreiimme TPUroHOMETPUUECKNE YPaBHEHUS. APKTaHI€HC

76 yucna. Apkkomaneenc yucaa. (S17) 1

77 [Ipocreiimume TpuroHoMerpuyeckue ypasHenus (§178) 1

78 Penienuie TpUroHOMETpUUECKUX ypaBHEHUH (§18) 1

79 Pemennie TpuroHoMeTprueCKUX ypaBHeHUH (§18) 1

80 Pemenue TpuronoMmerpuueckux ypaBHeHui. OJHOPOIHbIE 1
TPUTOHOMETPUYECKHE ypaBHEHUS ($18)
11 nonyzodue 90 u.

81 Pemienue TpuroHoMeTpu4YeCKUX YypaBHEHUM. Pewerue npocmenuiux 1
mpucoHoMempuieckux HepagseHcms. (§18)

82 Pemienue Tpuronomerpudeckux ypaBHeHui. [Ipocreiime cucteMbl 1
TPUTOHOMETPUUYECKUX YpaBHEHUH (§18)

83 Konmponvuas paboma Ne 7. « Tpuzonomempuueckue ypasHeHus» 1
Ilpamele u nnockocmu 6 npocmpancmee 174.

84 [lepneniukynsipHOCTb NpsIMBIX 1 15,16 1

85 [lepneHuKyIsIpHOCTD NPSAMBIX U IIIOCKOCTEN 1 17 1

86 HGI%HGHI[HKYJIFIPHOCTB IIPSIMOM M TUIOCKOCTH, IIPU3HAKHU U CBOMCTBA 1
i

87 [Ipu3Haky neprneHuKyISpHOCTU MPSIMBIX U IIJIOCKOCTEH B 1
npoctpancte 1 17,18

88 [Mapannenenunen. CBolicTBa NPSIMOYTOJIBHOTO Mapaieienumne/a. 1
Teopema [Tudaropa B npoctpanctee i 13

89 [Tpoekuust Gurypsl Ha IWIOCKOCTh. PaccrosiHus Mexay purypamu B 1
npocTpaHcTse 11 19

90 Teopema o Tpex nepnenaukyispax o 20 1

91 Teopema o Tpex nepnenaukymsipax n 20 1

92 ¥Yruel B npoctpascTse. I 21 1

93 Y101 MeXKIY IPSIMON U TUIOCKOCTHIO 11 2 1 1

94 PaccrosiHne Mexay ¢urypamu B npoctpancTse 11 20,21 1
VYTl B IpOCTpaHCTBE . JIBYrpaHHBIM YIrodl.

95 1
m 22

96 JIMHEWHBIN yroj IBYIpaHHOIO yria i 22 1

97 [lepnieH IMKyNSIpHOCTH MIOCKOCTEN. 1T 23 1

98 IIpu3Haky NepHeHIUKYJIIPHOCTH IIJIOCKOCTEN 1 23 1

99 Konumponvnas paboma Ne 8 «Ilepnenouxkynapnocmos npamvix u 1
naockocmeit)

100 | 3auem Ne 2 «llepnenouxkynaprocms npsaMulX U RIOCKOCIEU» 1
Dopmynst cnoxcenusn. Dopmynvl 080UHO20 apeymeHma 154.

101 | @opmynvl croscenus mpuconomempuyeckux yuxyui(§19) 1
Dopmyvl COXHCEHUS MPULOHOMEMPUYECKUX DYHKYULL.

102 | IlpeoOpa3oBaHue MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
(519)
Dopmynvl COMHCEHUS MPULOHOMEMPULECKUX PYHKYUIL.

103 | IIpeoOpa3oBaHue NPOCTEUIINX TPUTOHOMETPUUYECKUX BHIPAKEHUN 1
(19

104 Dopmynvl crnoxcenus mpuconomempuyeckux ynkyuil. Pemenue 1
TPUTOHOMETPUUYECKUX YPaBHEHUH (§19)

105 Dopmynvl crnoxcenus mpuconomempuyeckux ynkyuil. Pemenue 1
TPUTOHOMETPUUECKUX YpaBHEHUH (§20)

106 | @opmynvl crnoocenus mpuconomempuyeckux hynxyuil (§20) 1

107 | @opmynvl 0sotinoco apeymenma (§21) 1
Pewenue 3a0au na ucnonvsosanue ghopmyn 0801H020 apeymenma

108 1
(§21)

109 | @opmynwv 0soiinoco apeymenma (§21) 1

110 | @opmynwl 06oiino20 u nonosunnozo apeymenma (§22) 1




IIpeobpazosanue cymmul 8 npouzseoeHue

111 mpueoHoMempuyeckux Gynkyui u Haobopom ($22) 1
IIpeobpazosanue paznocmu 6 npoussedenue

112 < 1
MpucoHOMempuyeckux Gyuxkyuil u Haooopom (§22)

113 | Pemrenue TpUroHOMeTpu4ECKUX ypaBHeHUH (§23) 1

114 | Pewenue npocmeuuiux mpuecoHomempuieckux nepagencms ($23) 1
Koumponvnasa paooma Ne 9 «@opmynvl cnoxicenusn

115 | mpuzonomempuueckux ¢pynxyuit, popmynsl 080itH020 1
apzymenmay
Mnozozpannuku 14u.

116 | MHuororpannuku i 27,28 1
Ipusma. Snemenmsur npusmol. Boluucnenue snemenmoes

117 1
npocmpancmeennvix hueyp (pebpa, ouazonanu, yeast) n 30

118 | IIpaBunpHas npusma. [lmomane noBepxHoctu npssMou npusMsl 1 30 1
[Mupamua. DneMeHTHI MUpaMUIbl. Beraucienue 31eMeHTOB

119 1
MIPOCTPAHCTBEHHBIX (uryp (pebpa, tuaronanu, yrisl) m 32,33
[Tupamupaa. I1nomans NOBEPXHOCTH NPABWIBHOM MUPaMUIbI T

120 1
32,33

121 | [IpaBunpHas nupamuga n 32,33 1

122 | IlpeacraBnenust o0 yceueHHOU nupamue 1 34 1
MHororpaHHuKY. BerauciieHne 3;1eMeHTOB MMPOCTPAHCTBEHHBIX

123 | uryp (pebpa, nuaronanu, yrisl). [Lnomans noBepxHocTH 1
IIpaBWJIHON NHpaMuUbl U NpIMOM npu3Mbl I 35,36
Brruncnenue 3JeMeHTOB MTPOCTPAHCTBEHHBIX (uryp (pedpa,

124 1
nuaroHanu, yriel) i 30-36
[Tnomaap MOBEPXHOCTH MPABMIILHOMN MUPAMUIBI M IIPSIMOM MPU3MBI

125 1
i 30-36

126 | Ceuenus ky6a i 30-36 1

127 | Ceuenus terpasapa i 30-36 1

128 | Konmponwvnas paboma Ne 10 «Muozozpannuxuy 1

129 | 3auem Ne 3 «Mnozozpannuxu» 1
Hauana mamemamuueckozo ananusa 31u.
IIpumenenue npu pewienuu 3a0ay c80LUCmMe apupmemudeckoll

130 1
npozpeccuu (§24)
IIpumenenue npu pewienuu 3a0ay c80LUCME 2e0MempuiecKou

131 1
npozpeccuu (§24)
Cymmuposanus 6eCKOHEUHOU CX00AUELCS 2e0MeMPUUECKOl

132 1
npozepeccuu (§25)
Cymmuposanusi 0eCKOHEeUHOU CX00AUeUCS 2e0MemPULeCcKoll

133 1
npozepeccuu (§25)

134 Ionsamue npedena ¢pynkyuu 6 beckoneunocmu. Acumnmomsi 1
epaguxa pynxkyuu(§26)

135 | lonamue npedena ¢hynxyuu 6 mouxe ($26) 1

136 | IlonsiTie o HenmpepbIBHBIX QPYHKIMX ($26) 1
[TpousBonnas ¢pyHkiuu B Touke. KacarenpHas k rpaduky

137 . . 1
dbyakumn. ['eomeTpudeckuii CMbICT TIPOU3BOIHON (§27)

138 | ®usnueckuii CMbICI TPOU3BOJHOM (§27) 1

139 | IIpou3BoaHbBIE OCHOBHBIX 3JI€MEHTAPHBIX QYHKIMH (§27) 1
Pemenwue 3anay .[Ipou3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKITHIA

140 1
(5§27)

141 | llpasuna ougpgpepenyuposanus (§28) 1

142 | Pewenue 3a0au na npumeHnenue npasun ouggepenyuposanus (§28) 1

143 Konmponvnas pavboma Ne 11 «Ilpou3zeoonvie ocHogHbIX 1
INEMEHMAPHBIX PYHKUUIL)

144 | KacarenpHas k rpaduky dyHkiuu (929) 1




145 | Pemenue 3anau. KacarenbHas k rpaduky ¢pyakimm (§29) 1

146 Touku sxcTpeMyma (MakcUMyMa U1 MUHMMYMa). MccnenoBanue 1
GbyHKIMIA Ha TOYKH dKcTpemyma ($30)

147 HccnenoBanue 37eMeHTapHBIX (QYHKIIMA Ha TOUKH 1
akcTpeMyma($30)

148 Ilocmpoenue epaguxoe hyHKyull ¢ NOMOWBIO NPOU3BOOHBIX. 1
Bmopas npouszsoonas (330)

149 | Ilocmpoenue epaghuxos ghynxyuil ¢ nomowsbro npouszsoonsix ($31) 1

150 Pewenue 3a0au na nocmpoenue epaguxos gyukyuti ¢ nomMoubio 1
npou3800HbIX (§31)

151 Hccnenoanue s1aeMeHTapHBIX QYHKIMI Ha TOYKU SKCTpEMyMa. 1
Ilocmpoenue epaghuros ¢hynxyuii ¢ nomowvro npouszeoonsix ($31)

152 Koumponvnasa paooma Ne 12 «HUccnedosanue inemenmaprvlx 1
dynuxyuiy

153 HccnenoBanue 31eMeHTapHBIX (QYHKIMI Ha HAUOOJIbIIIee 3HAYCHUE 1
C TIOMOIIIBIO MPOU3BOIHOM (§32)

154 UccnenoBanue 3reMeHTapHbBIX PYHKIIMN HA HAUMEHBIIIEE 3HAUYCHUE 1
C TIOMOIIIBIO MPOU3BOIHOM (§32)

155 Bmopas npouszeoonas, ee ceomempuueckuti u Qpuzuyeckuil CMoici 1
(§32)

156 | Ilpumenenue npouszeoomnoii npu pewenuu 3aday (§33) 1

157 | Ilpumenenue npouszeoomnoii npu pewenuu 3aday (§33) 1

158 | Ilpumenenue npouszeoomnoii npu pewenuu 3aday (§33) 1

159 Konumponvnas paboma Ne 13 «llpumenenue npouzeoonoii npu 1
peuienuu 3a0ayy

160 Konumponvnaa paboma Ne 13 «Ilpumenenue npouzeoonoii npu 1
pewienuu 3a0au»
Bepoamnocms u cmamucmuxa. Paboma c oannvimu 5y,

161 Pemenue 3ana4y Ha TabnMyHOE U TpaduuecKoe NpeICTaBIeHNE 1
JTAHHBIX.
Hcnonb30BaHNe CBOMCTB M XapaKTEPUCTHK YHUCIIOBBIX HAOOPOB:

162 | cpenHux, HAMOOIBIIETO U HAUMEHBIIIETO 3HAUCHUS, pa3Maxa, 1
oucnepcuu.
Pewenue 3a0au na onpedenenue uacmomul u 86epoOSMHOCMU

163 | cobvimuil. BoluucieHue eposmHocmeti 8 ONbIMax ¢ 1
PABHOBO3MONCHHIMU IJIEMEHMAPHBIMU UCXOOAMU.
Pewenue 3a0au c npumenenuem kombunamopuxu. Pewenue 3a0au

164 | Ha eviuucieHUe 8epOIMHOCMEN HE3ABUCUMBLX COObIMULL 1
npumeHenue hopmybl CLOHCEHUS 8EPOIMHOCHEU.

165 Pemenue 3anay ¢ mpuMeHeHHeM quarpamm Diliepa, 1epeBa 1
BEpOSITHOCTEH, popMyibl bepHymn.
Ilpsamvle u niockocmu 6 npocmpancmee Su.

166 PaccrosiHre Mex 1y CKpelMBaImUMUCS TPSIMBIMU. PaccTosiHue ot 1
TOYKH JI0 INTIOCKOCTH. Pemenne 3aga4d

167 YT0a MeXIy IPSIMBIMHU, YTOJ MEKY MPSMOU U TUIOCKOCTBIO. 1
JIByrpanHsle yrisl. Pemenne 3anaq

168 | Yron mexay mockoctsiMu. Perenue 3anay. 1

169 | Cedenue xy0a, TeTpa’apa 1

170 PaccrostHre Mex 1y CKpeIrBaOIMUMUCS TPSIMBIMU. PaccTosiHue ot 1
TOYKH JI0 IJIOCKOCTHU. Penienue 3anau
Tpuzonomempuueckue ypagHeHus 3u.

171 | PemeHue TpUrOHOMETPUYECKUX YPABHEHUU 1

172 | PemieHne TpUroHOMETPUYECKUX YPaBHEHUN 1

173 | Hmozo6as konmponvhas paboma 1
Hauana mamemamuueckozo ananusa 2y.




174 | IIpumenenue npou3eo0HOU npu pewleHuu 3a0a4 1

175 | IIpumenenue npouzeo0Hol npu peuteHuu 3a0a4 1

[Ipunoxenue 1
TemaTuuyeckoe JIAaHMPOBaHMe MO MaTeMaTHke A 10 Kjacca cOCTaBIEHO C Y4eTOM

HpOI‘paMMLI BOCIIMTAaHUA
]_leJIb BOCIIUTAHHUSA B IIKOJIC — JIMYHOCTHOC PA3BUTUC IIKOJBbHUKOB, ITPOABIAIOIICCCA:

1) B ycBOGHUHU UMH 3HAHHUI OCHOBHBIX HOPM, KOTOpbIE OOIIECTBO BbIPaOOTAIO HA OCHOBE 3TUX
LEHHOCTEH (T.€. B YCBOCHUH UMH COIMAJIbHO 3HAUMMBIX 3HAaHUN);

2) B Pa3BUTHUHU UX ITO3BUTHUBHBIX OTHOIICHUH K 3TUM O6H_ICCTBCHHBIM OCHHOCTAM (T.e. B Pa3BUTHUHU HUX
COIIMaJIbHO 3HAYNMBbIX OTHOMGHHﬁ);

3) B IpHOOpPETEHUN UMH COOTBETCTBYIOIIETO STUM IICHHOCTSIM OITBITA ITOBEACHHUS, OTBITA TIPUMEHEHUS
c(hOpMHUPOBAHHBIX 3HAHUN U OTHOIIECHUI Ha MPaKTUKE (T.€. B IPUOOPETEHUH UMHU OTIBITA OCYIECTBICHHUS
COLIMAJIbHO 3HAYUMBIX JIET).

B BocmuTaHum JeTeil OHOMIECKOTO Bo3pacTa (YpOBeHb CpedHero o0mero o0pa3oBaHUsl) TaKUM
MIPUOPUTETOM SIBJISIETCSI CO3/IaHME OJIArOMPUSITHBIX YCJIOBHM JUIsi MPUOOpPETEHUs IIKOJbHUKAMHU OIbITa
OCYILIECTBIICHUS COIUATBHO 3HAYMMBIX JIE.

Brinenenune 1aHHOTO MPUOPUTETA CBSI3aHO C OCOOCHHOCTSIMH IIKOJIBHUKOB FOHOIIECKOTO BO3pacTa: ¢ UX
MOTPEOHOCTHI0 B JKU3HEHHOM CaMOONPENEICHUH, B BBHIOOpE JalbHEHIIEro >KU3HEHHOTO MYyTH, KOTOPBIM
OTKpBIBACTCSI TEpe] HUMHM Ha TMOPOTe CaMOCTOATEIBbHON B3pocioi >ku3HU. CraenaTh NpPaBHWIBHBIA BBIOOD
CTapIICKIACCHUKAM IOMOKET HMMEIOIIMICS Y HUX pealbHbId MPAaKTHUECKUN, COLUMATbHO 3HAUYHUMBIM OIIBIT,
KOTOPBIA OHU MOTYT MPUOOPECTH, B TOM YHCIIC U B LIKOJE. DTO:

- OMBIT JIeJl, HAMPABJICHHBIX Ha 3a00TY O CBOEH ceMbe, POJHBIX U OJIM3KHUX;

- TPYJOBOM OIIBIT, OIBIT YYACTHS B IPOM3BOJACTBCHHOH MPAKTHKE,

- OMNBIT JeJ, HAIPaBIEHHBIX Ha TMOJIb3Yy CBOEMY POJHOMY CeNy, CTpaHe B IIEJIOM, OIBIT JAEATEIHHOrO
BBIPKEHHS COOCTBEHHOW TPAKIaHCKON MTO3UIINH;

- ONBIT IPUPOIOOXPAHHBIX JEIT;

- OTIBIT Pa3peIICHUs] BO3HUKAOIINX KOHPJIMKTHBIX CUTYyaIlMi B IIIKOJIE, JOMa WX Ha YIIUIIE;

- OTBIT CAMOCTOATEIHHOTO MPUOOPETEHHS] HOBBIX 3HAHWI, MPOBEACHUS HAYYHBIX HCCIIEAOBAHUMN, OMBIT
MPOEKTHOM eI TEIbHOCTH;

- ONBIT W3YYEHHUS, 3alIUThl U BOCCTAHOBJICHMS KYJIbTYPHOT'O HACJIEIWsl YENIOBEYECTBA, OMBIT CO3/IaHUS
COOCTBEHHBIX MTPOU3BEICHUHN KYIBTYPHI, OMBIT TBOPUYECKOTO CAMOBBIPAKEHHS;

- OMBIT BEJICHUS 3J0POBOr0 00pa3a >KU3HHU U 3a00ThI O 3/I0POBLE APYTUX JIOJIEH;

- OMBIT OKa3aHUs MOMOIIHM OKPYKAIOMUM, 3a00Thl O MaJbIIaX WJIW TMOXKWIBIX JIFOASX, BOJOHTEPCKUH
OTIBIT;

- ONBIT CaMOMO3HAHMSI M CaMOAHAIM3a, OIBIT COIHUAIBHO TMPUEMIIEMOTO CaMOBBIPAXKEHUS U
camopeanu3aluu.

Brinenenne B oOmield 1end BOCIUTAHMS IICJIEBBIX MPHOPUTETOB, CBS3aHHBIX C BO3PACTHBIMH
OCOOCHHOCTSIMH BOCIIUTAaHHUKOB, He 03HA4YaeT WUITHOPMPOBAHHMS [PYrHX COCTABJSIIOIIMX OOIIel 1eau
BocnuTanus. [lpuopurer — »TO TO, yemMy mieAaroraMm, palOTArONIUM CO MIKOJIbHUKAMH KOHKPETHOM
BO3PACTHOM KAaTETOpUHU, TPEACTOUT YIIEATh MEPBOCTENEHHOE, HO HE €JMHCTBEHHOE BHUMAHHUE.

JIOCTI>KEHHIO TTOCTABIICHHOM 1€ BOCIIUTAHMSI IIIKOJIBHUKOB CIIOCOOCTBYET PEIICHHE CIIETYIONNX OCHOBHBIX
3a/1au:

1)  peanu3oBBIBaTH BOCIHUTATEIBHBIE BO3MOKHOCTH OOIIEHIKOIBHBIX KITFOYEBBIX [T, MOIECPKUBATH
TPaJUIIUU UX KOJUIEKTUBHOTO TUTAHUPOBAHHUSI, OPTaHU3AINH, IPOBEICHUS U aHATIN3a B IIIKOJILHOM COOOIIIECTBE;

2)  pealu30BBIBATh MOTCHIMAT KJIACCHOTO PYKOBOJCTBA B BOCIIMTAHWHU IIKOJIBHUKOB, MOJJCPKUBATH
AKTUBHOE Y4acTHE KJIACCHBIX COOOIIECTB B KU3HU IIKOJIBI,

3)  BOBJICKATh MIKOJLHUKOB B KPY)KKH, CEKIIMH, KIYObI, CTYHH K HHBIC 00bEIMHEHUS, pabOTAOIIHE 1O
IIKOJILHBIM MPOTpaMMaM BHEYPOUHOH JEATEeIbHOCTH, PEaTN30BhIBATh UX BOCIUTATELHBIE BO3MOXHOCTH;

4)  wWCHoNb30BaTh B BOCIHMTAHUM JIeTe BO3MOXKHOCTH IIKOJBHOTO YpPOKa, MOJJCPKUBAThH
MCIOJIb30BaHNE HA YPOKAaX MHTEPAKTUBHBIX (DOPM 3aHITHIA C yUAIIUMUCS;




5)  VHHIMUPOBATH M MOJACPKUBATH YYCHUIECKOE CaMOYIPaBICHUE — KaK Ha YPOBHE LIKOJIbI, TaK U HA

YPOBHE KJIACCHBIX COOOITIECTB;

6) mommep)KUBaTh JACATEIBHOCTh (YHKIMOHHUPYIOIIMX Ha 0a3e MIKOJbI JACTCKHX OOIICCTBEHHBIX

00beTMHEHN U OpTraHU3AIIHH;

7) OpPraHu30BbIBATE [JIA IHOKOJBHUKOB J3KCKYPCHUH, OSKCICAWUIIUH, IIOXOAbl W PCAJIU30BLIBATH HUX

BOCIIUTATEILHBIN MTOTCHIINAT,
8)  opraHu30BBIBaTH MPOGOPUCHTAIUOHHYIO PAOOTY CO MIKOJbHUKAMH,
9)  opranu3o0BaTh pabOTY MIKOJBHBIX MEHA, PEaTH30BbIBATh UX BOCITUTATEIIHHBIN TOTCHIIUAI;

10) pas3BuBaTh MPEIAMETHO-ICTCTUYCCKYIO CpEIy IIKOJAbl M pPEaJIM30BbIBATh €€ BOCIUTATEIbHBIC

BO3MO>KHOCTH;
OpPraHu30BaTh PabOTy C CEMbSMH IIKOJIBHUKOB, UX POJUTEISIMH WM 3aKOHHBIMH MPEICTABUTEISIMH,
HaIpaBJICHHYIO HA COBMECTHOE pelleHHE IPOOIIEM JTMUHOCTHOTO PA3BUTHUSA AETEH.

Cnucoxk MeponpusTHii, TpoBoAUMBIX corjiacHo Ilporpammel Bocniutanus, [lnana YBP

Ne | HazBanmue pa3nuesia, TeMbl BocnurareabHbI aclekT
padoyeii mporpaMmbl 10
npeaMery
AJITEBPA
1. | IloBropenue Jlenp 3HaHMM
OnuMnuana Ha nopraie Y4u.py
[IpenMeTHbIE OIMMITAALBI.
Bceepoccutickuii ypok "Hayku nrexnonoruii"
2. | Crenennas GpyHKIHS VYpox B 6ubimoreke
BceMmupHbIii 1€Hb MATEMAaTUKH
3. | Jlorapudm yncna Bceepoccuiickuilypok 6€30MacHOCTH B CETH UHTEPHET
[IpocMoTp oHnaiiH ypoka Ha caiiTe moOecriaTHON
npodopuenranuu ans aerer«lIpoexropus»
«3omotas oceHb»: PorokoHKypc. IIpasnuuk «Kpacku oceHmn».
KoHkypc nozenok u3 npupogHoro u 6pocoBOro MaTepuania.
4. | Hayana MaTemMaTn4eckoro MexyHapOIHBIINJEHb TAMSITHUKOBU UCTOPUYECKHUX MECT -
aHanamu3a «[Iporyinka o UICTOPUYECKUM MECTAM
[IpenMeTHas Henensl MaTEMAaTUKH
5. | YpaBHEHUs U HEPABEHCTBA VYpok B Oubnnorexe
MexnyHapoIHbIINIEHb NTAMSITHUKOBU UCTOPUYECKHUX MECT -
«[Iporyinka 1o HCTOpUYECKUMMECTAM»
I'EOMETPUA
6. | [loBropenue JlHu prHAHCOBOI rPaMOTHOCTH.
WHTennekTyalbHble HHTEPHET — KOHKYPCHI IO MAaTEMAaTHUKE.
7. | BexkTopbl 1 KOOpJIMHATHI B Bceepoccuiickuii ypok "Jkonorus u sHeprocoepexenre’ B paMkax
IIPOCTPAHCTBE Bceepoccuiickoro ¢ecruans sHeprocoepexxennst BmecteApue
Ypok nudps
8. | Tena Bparmenus Ypok B Oubnmoteke22Hos0ps — [leHs crnoBaps
9. | lonsarue 06 oOveme Bceepoccuiicknitypok 6€30MacHOCTH B CETH UHTEPHET
Jlenb Poccuiickoii Hayku - TOCTHKEHUS B 00JIACTH MaTEeMaTHKH.
JleHb KOCMOHABTHKH
10. | BeposTHOCTb U CTaTUCTHKA. IIpocmoTp oHNaifHypoka Ha caifiTe modecrIaTHOMI

Pabora ¢ manapIMu

npodopuentanuu ans aerer«lIpoextopusi»

Ypoku MyxecTBa

Yac namsatu «brnokana JIeHuHrpaga»

IToaroroska x HIIK no ®I'OC

JleHb HayKHu B LIKOJIE: 3al[MTa TPOECKTOB U HUCCIIE0BATEIBCKUX
pabot

Ypok uccnenoBaHui.

[TsaTumunyTKH Ha ypokax: Ctatuctrka u 30K

Jenb [ToOenpr







