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Ili1anupyembie pe3yabTaThbl OCBOCHUSI 00 Y4aKOIIMMHUCH OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CPeIHero 001ero 00pa3oBaHust

Ilnanupyembie JIMYHOCTHBIE Pe3YJIbTAThI
JINYHOCTHBIE pPe3yJIbTATHI B c(pepe OTHOLICHUI 00y4aloluXcs K cede, K CBOeMy
310POBLI0, K IO3HAHHUIO cels:
- OpHeHTauus OO0y4aroIMXCS Ha JOCTH)KEHUE JIMYHOTO CYacTbs, pealu3aliio

ITO3UTUBHBIX >KU3HEHHBIX IEPCIEKTUB, UHULIHUATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K IMYHOCTHOMY CaMOOIIPEEIEHHIO0, CIOCOOHOCTh CTABUTH LIEJIN U CTPOUTH
KU3HEHHBIE TUIAHbI;

- TOTOBHOCTb M CIIOCOOHOCTH 00ECIEYUTh ce0e U CBOMM OJIM3KUM JOCTOMHYIO *U3Hb B

MIPOIECCE CAMOCTOATENBHOM, TBOPUECKON U OTBETCTBEHHOMU JI€SITETLHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTH 06yqafoumxc51 K OTCTauBaHUIO JIMYHOI'O JOCTOHWHCTBA,
COOCTBEHHOTO MHCHUsI, TOTOBHOCTH H CIIOCOOHOCTD BI)Ipa6aTLIBaTB CO6CTB€HHYIO
IIO3UIUIO IIO0 OTHOIICHHUIO K O6HICCTB€HHO-HOJII/ITI/I‘IGCKI/IM COOBITHAM nponuioro u
HaCcTOAICTO HAa OCHOBC OCO3HAHUA U OCMBICIICHUA HCTOPHUHU, AYXOBHBIX HGHHOCTeﬁ )51

JTOCTHKEHUM HAIIEW CTPaHBbI;

- TOTOBHOCTb M CIOCOOHOCTh OOYYaIOIIUXCS K CaMOpPa3BUTHIO M CAMOBOCIHUTAHHUIO B
COOTBETCTBHM C OOIIEUETOBEUECKMMH LIEHHOCTSIMU M HcalaMH TPaXJAaHCKOTO OO0IIecTBa,
MOTPEOHOCTH B buznIecKoM CaMOCOBEPIIIEHCTBOBAHUH, 3aHATHAX
CHOPTUBHOO3JOPOBUTENBHOMN AEATEIbHOCTHIO;

- TPUHATHE W pealu3alys IIEHHOCTeW 370poBOoro M 0Oe30macHoro obpasza >KHU3HH,
OepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DHM3MYECKOMY H
MICUXOJOTUYECKOMY 3/I0POBBIO;

- HETIPUSITUE BPEIHBIX MPUBBIYEK: KyPEHUS, YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB.
JInuHOCTHBIE pe3yJIbTAThI B cepe oTHOmEeHNI o0yuaomuxcs K Poccun kak k Poaune
(OTteuecTBY):

- poccuiicKasi UAEHTUIHOCTh, CIIOCOOHOCTh K OCO3HAHHMIO POCCHUICKON HMIIEHTUYHOCTH B
MOJIMKYJIBTYPHOM COLIMYME, YYBCTBO MPHUYACTHOCTH K HUCTOPUKO-KYJIBTYPHOW OOIIHOCTH
poccuiickoro Hapoja u cynabde Poccun, maTtpuoTusm, rOTOBHOCTD K ClyXKeHUI0 OTeuecTBy,
€ro 3allNTe;

- YBaXXEHHUE K CBOEMY HApPOJy, YYBCTBO OTBETCTBEHHOCTH mnepen PonnHou, ropmoctu 3a

CBOM Kpail, CBO0 PoauHy, IpOIIOe M HACTOSIIEE MHOIOHAIMOHAILHOrO Hapoja Poccuw,



YBaXEHUE K TOCYAapCTBEHHBIM CUMBOJIaM (Tep0, ¢ar, TuMH);

- (opMHpOBaHHE YBAXKEHHS K PYCCKOMY $3bIKY KaK TIOCYJapCTBEHHOMY S3BIKY
Poccuiickont ®denepannu, ABISAIOMIEMYCS OCHOBOM POCCUMCKOW MAECHTUYHOCTU U TJIABHBIM
(aKTOpOM HallMOHAIBHOTO CAMOOIPEIEIEHUS;

- BOCIIUTAHUE YBAXEHUS K KYJIbTYpe, f3bIKaM, TPAAUIMAM U OObIYasM HApPOOB,

npoxuBaromux B Poccuiickoin @enepanuu.

JIMYHOCTHBIE pe3yJbTaThl B cepe OTHOLIEHNI 00y4alOIIMXCH K 3aKOHY, FTOCYy1apCTBY
U K IPaKJIaHCKOMY 001IIeCTBY:
- TPaXJAHCTBEHHOCTb, TPAXIJAHCKas IO3UILMA AKTUBHOTO M OTBETCTBEHHOI'O 4YJICHA

pOCCHIICKOro 00I1IeCTBa, OCO3HAIOIIETO CBOM KOHCTUTYLHMOHHBIE TNpaBa W OO0S3aHHOCTH,
YBAXKAIOLIETO 3aKOH W MPaBOMOPSIAOK, OCO3HAHHO MPUHUMAIONIETO TPAJAUIMOHHbBIC
HaIlMOHAJbHBIE W OOIIEYEIOBEUECKNE TYMAHHCTHYECKHE M JIEMOKPATUYECKHE IEHHOCTH,
TrOTOBOT'0 K YYaCTHIO B OOIIECTBEHHOM KU3HU,

- TIpU3HAHUE HEOTUYXJAEMOCTH OCHOBHBIX TIpaB M CBOOOJ YEJIOBEKA, KOTOPHIE
NPUHAJIEKAT KaXKIOMY OT POXKIEHHUS, TOTOBHOCTh K OCYIIIECTBIEHNUIO COOCTBEHHBIX IPaB U
cB00OJ] 6€3 HapylIeHHs MpaB U CBOOOJ APYTUX JIMI, TOTOBHOCTh OTCTAaUBAaTh COOCTBEHHBIE
npaBa ¥ CBOOOJBI YeNOBEKa M TpakJAaHWMHA COTJIACHO OOIIENPU3HAHHBIM MPHUHIMIAM U
HOpPMaM MEXJIYHApPOJAHOrO IpaBa M B cooTBeTCTBMH C KoHctutynmen Pocculickoi
®depnepanuu, NpaBoBas U MOJUTUYECKAS TPAMOTHOCTb;

- MHMPOBO33pPEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO PpAa3BUTHS HAayKu U
OOIIECTBEHHON MPaKTUKH, OCHOBAHHOE Ha JUAIOre KYJIbTYp, a TaKKe pPa3IuYHbIX (Hopm
OOIIECTBEHHOTO CO3HAHUS, OCO3HAHKME CBOETO MECTA B MOJUKYIHTYPHOM MUDE;

- UHTEPUOPU3aLUs LIEHHOCTEN AEMOKPATUU U COLIMAIBHOM COJMIAPHOCTH, TOTOBHOCThH K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIEHUN B IPYIINE UM COUUAIBHOW OpraHU3aluu;

- TOTOBHOCTHb OOY4YarOIIUXCA K KOHCTPYKTMBHOMY YYacTHIO B MPHUHSATHH PEIICHUH,
3aTparMBaroOlIMX UX MPaBa U MHTEPECHI, B TOM YUCJE B PAa3IUUHBIX (opMax OOIIECTBEHHOM
caMOOpraHHu3allii, CAaMOYIPaBIIEHHUSI, OOLIECTBEHHO 3HAYMMOM JIEATEIbHOCTH;

- MPUBEPKEHHOCTh WJEIM HMHTEpPHAIMOHAIU3Ma, NPY>KObI, paBEHCTBA, B3aUMOIOMOIIN
HAapOJOB; BOCIHTAHUE YBAXKUTEJIBHOIO OTHOIICHUWS K HAOMOHAIBHOMY JIOCTOUHCTBY;
JIOCTOUHCTBY JIFOAEH, UX YyBCTBaM, PEJIUTHO3HBIM YOCKICHUSM;

- TOTOBHOCTh OOYYaIOIIMXCSI MPOTUBOCTOSTh MIEOJIOTUU SKCTPEMHU3Ma, HAlMOHAIU3Ma,

KCCHOCI)O6I/II/I; KOppynuuu; AJUCKPHUMHUHAIMK 110 COOHWAJIbHBIM, PCIMIHO3HBIM, PACOBBIM,



HallMOHAJIbHBIM IIPU3HAKaAM WU JPYI'UM HCTATHUBHBIM COLUAJIbHBIM SABJICHUSM.

JIn4HOCTHBIE pe3yJbTaTbl B cdepe OTHOILIEHHHA OOYYAIUIUXCHA C OKPY/KAIMMHU
JIOAbMMU:
- HPABCTBEHHOE CO3HAHWE W TIOBEJCHHE Ha OCHOBE YCBOEHHUS OOILEYEIOBEYECKUX

IIEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U MOBEICHUS B TIOJUKYIHBTYPHOM MHPE, TOTOBHOCTH H
CIIOCOOHOCTH BECTH JHAJIOT C IPYTMMH JIFOABMH, JOCTUTaTh B HEM B3aMMOIIOHWMAHWS,
HAXOJUTh OOITUE IIEIH U COTPYAHUYATh JIJIS UX TOCTYKCHHUS,

- TPHUHATHE TYMaHHUCTHYECKUX  IIEHHOCTCH, OCO3HAaHHOE, YBWKHUTEIBbHOE W
I00poKenaTeIbHOE OTHOLICHHUE K IPYTOMY YeJIOBEKY, €ro MHEHUIO, MEPOBO33PEHHIO;

- CIIOCOOHOCTH K COTIEPEKUBAHUIO U (POPMHUPOBAHNE TIO3UTUBHOTO OTHOIICHUS K JIFOJISIM,
B TOM YHCJIC K JIMIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 370POBbS M HWHBAIUIAM;
OcpeXHOEe, OTBETCTBEHHOC W  KOMIICTEHTHOE OTHOIICHHWE K  (U3HYECKOMY M
TICUXOJIOTHYECKOMY 3JI0POBBIO JIPYTUX JIIOJICH, YMCHHE OKa3bIBaTh MICPBYIO ITOMOIIIb;

- (GopMHpOBaHUE BBIPAKCHHOW B TOBEJACHUM HPABCTBEHHOW IO3WIIMH, B TOM YHCIIC
CIIOCOOHOCTH K CO3HATEIhbHOMY BBIOOpPY 00pa, HPaBCTBEHHOTO CO3HAHUWS W MOBEICHUS Ha
OCHOBE YCBOCHHSI 00IIIEUEIIOBEYECKIX IIEHHOCTEH 1 HDAaBCTBEHHBIX YYBCTB
(gecTH, noMNTA, CIIPABEIITMBOCTH, MIJIOCEPAVSI B IPYKETIO0MS);

- pa3BUTHE KOMIICTCHIIMA COTPYJHUYECTBA CO CBEPCTHHKAMH, ICTHBMH MIIAJIIIETO
BO3pacTa, B3pOCIBIMH B  00pa30BaTelIbHOW, OOIIECTBEHHO  IIOJIE3HOHM, y4eOHO-

HCCJIEI0BATEIbCKOM, MPOCKTHOM U JPYTUX BUAAX AESITECIBHOCTH.

JIMYHOCTHBIE Pe3yJabTaThl B chepe OTHOIIEHU 00YYAIONIMXCS K OKPYKAKOIIEMY MHUPY,
JKUBOM MpUpPoOJeE, XyT0KECTBEHHOU KYJbType:
-  MHPOBO33pPEHHME, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pa3BUTHsA HAYKH,

3HAYUMOCTH HAyKH, TOTOBHOCTb K HAyYHOTEXHUYECKOMY TBOPYECTBY, BIIaJICHUE
JOCTOBEpHOW WH(MOpMaImeli O TEepPeloBbIX JOCTHKEHUSX U OTKPBITUAX MHPOBON W
OTEUYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YyCTpOMCTBE MHUpa U
00I11eCTBa;

- TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHWIO, B TOM YHCJIE CaMOOOpa3OBaHMIO, Ha
MPOTSHKEHUU BCEU KU3HM; CO3HATEIBHOE OTHOIIECHUE K HEMPEPHIBHOMY OOpPa30BAHUIO Kak

YCJIOBUIO YCIICITHOM TTPoeCCHOHATBHOM M 00IIIECTBEHHOM JeITeIbHOCTH,
- DKOJIOTHMYECKass KyJlbTypa, OEpeKHOE€ OTHOIICHHS K POJHOM 3eMjie, MNPHUPOIHBIM

oorarctBaM Poccum mn MHUpa; IMIOHUMAHHUC BIMAHHUA COOHNAJIBHO-3KOHOMHYCCKHUX ITPOLCCCOB



Ha COCTOSHUME TIPUPOJHOW M COLMAIIBHOW CpPEAbl, OTBETCTBEHHOCTh 34 COCTOSIHUE
NPUPOJIHBIX PECYPCOB; YMEHHUS M HABBIKA PAa3yMHOIO MPUPOAONOIB30BAHUS, HETEPIIUMOE
OTHOIIICHHUE K JEUCTBUAM, MPUHOCSIIUM BpPEN DKOJIOTUU; NPUOOPETEHUE OIbITa 3KOJIOrO-
HAIPaBICHHOU JEATEIbHOCTH;

- ACTETUYECKOE OTHOIIECHUSI K MHUPY, TOTOBHOCTh K 3CTETHUUYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.
JINYHOCTHBIE pe3yabTaThl B cepe OTHOUIEHUI 00yYAIOIIUXCHA K CeMbe U POJXUTEJAM,
B TOM 4YHCJIe MOATr0TOBKAa K CeMEHHOM KU3HM:

- OTBETCTBEHHOE OTHOIIEHHUE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSTHUS
LICHHOCTEW CEMEUHOM KU3HHU;

- TIOJIOKUTEJIbHBIN O6p3,3 CCMbH, PpPOAUTCIbLCTBA (OTI_IOBCTBa n Marcpu HCTBa),

HHTCPHUOpHU3aAIUA TPpAAUIINOHHBIX CEMEMHBIX IIGHHOCTGI\/i.

JInyHOCTHBIE pe3yabTaThbl B c(epe OTHONIEHHSI O0yYAKWIIHXCS K Tpyay, B cdepe
COIHAIBLHO-DKOHOMHYECKHUX OTHOIIECHHA:

- yBaWKEHHE KO BceM QopMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOCH
CcOOCTBEHHOCTH,

- OCO3HAHHBIN BBIOOP OyayIIel mpodeccun Kak myTh U CIIOCO0 peaau3aiiiu COOCTBEHHBIX
’KU3HCHHBIX IJIAHOB;

- TOTOBHOCTH OOYYAlOIIMXCS K TPYIOBOH TPOPECCUOHATBHON IEATEIPHOCTH KaK K
BO3MOXKHOCTH YYacTHsi B PCIICHWW JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
0OIIIeHAITMOHAIBHBIX TTPOOJIEeM;

- MOTPEOHOCTH TPYAUTHCS, YBOKEHHUE K TPYLY H JIIOJSAM TPYZa, TPYIOBBIM TOCTHIKEHUSIM,
100pOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K Pa3HBIM BHJIAM TPYIOBOM

ACATCIIBHOCTH,

- TOTOBHOCTh K CaMOOOCITY>KUBaHHUIO, BKIIOYas 0OydeHUE W BBITIOTHEHUE JOMAITHUX
00s3aHHOCTEN.

JINYHOCTHBIE pPe3yabTaThl B cepe PU3UIECKOr0, NCUXOJOrHIeCKOro, COUATBHOI0 U
aKaJeMH4YeCKOro 0J1aronoay4unsi 00y4aroniuxcs:
- (u3mYecKoe,  HAMOIMOHAIBHO-TICUXOJOTHYECKOE,  COIMANIbHOE  OJIaromoiaydne

oOydJarommxcs B )KU3HU 00pa30BaTEIbHON OpPTaHU3aIly, ONIYIIIEHUE IeThbMU 0€30MacHOCTH
U TICUXO0JIOTHYECKOT0 KoM(popTa, nHPOpMaIIMOHHOW 0€30MacHOCTH.
Iliianupyemblie MeTanpeaMeTHbIe pe3yabTaThbl ocBoeHust OOII

MeranpenMeTHble  pe3yJbTaThl OCBOEHUS OCHOBHOW 0Opa30BaTeNIbHOM MpPOrpamMMbl
MpEACTaBIEHbI TPEMS TPYIIIaMU YHUBEPCAJbHBIX yueOHbIX neictBuid (Y'Y ).




PeryasitTuBHbIC YyHUBeEpCaJbHbIC YUeOHbIC 1eiiCTBUA

BpInyCKHUK HAYy4YHTCH:
- CaMOCTOSITEJIBHO ONpPEAEATh LN, 3a4aBaTh HapaMeTpbl U KPUTEPUH, IO KOTOPBIM

MO>KHO ONPEIEIUTh, YTO IIeTb JOCTUTHYTA,
- OILICHWBAaTh BO3MOJXKHBIC TIOCTCACTBHSI JOCTHKCHHS I[IOCTABICHHOW IleNMd B
AESITeNFHOCTH, COOCTBEHHOW JXM3HUW W JKM3HH OKPYKAIOIIUX JIOJeH, OCHOBBIBAsCh Ha
COOOPAKEHUAX ITUKU U MOPAJIH;
- cTaBUTh U (popMynHpoOBaTh COOCTBEHHBIC 3a/la4ll B 00pa30BaTEIbHON JMEATEIBHOCTH U

JKNU3HCHHBIX CUTYyallUsAX;

- OHOCHHUBATHL pPCCYPChBI, B TOM YHUCIIC BPCMA U APYIUC HCMATCPHUAJIBHLBIC PECYPCHI,
H€O6XOJII/IMLIG JJI1 JOCTHKCHU A MMOCTaBJICHHOM eI,

- BBI6I/IpaTI) IIyTb AOCTHIKCHHA IMCJIU, INIAHUPOBATH PCHICHUC IIOCTABJICHHBLIX 3a/1a4,
ONITUMU3UPYA MATCPUAJIBHBIC U HEMATCPUAJIBHBIC 3aTPAThI,

- OpPraHHU30BLIBATH 3(1)(1)CKTHBHBII>'I IMOUCK pPECYpPCOB, H€O6XO}II/IMLIX JJI1 JOCTHUKCHU A
ITOCTaBJICHHOM eI,

- COIIOCTAaBJIATH HOHY‘IGHHBIﬁ pPe3yabTaT ACATCIBHOCTH C MOCTaBJICHHOM 3apaHCC LCIIbHO.

IMo3HaBaTeJbHbIE YHHBEPCAJIbHbBIE YUeOHbIE TeiiCTBUS
BbInyCKHMK HAYYHTCA:
- HCKaThb W HaxoAUTh OOOOIIEHHBIE CIOCOOBI pEIIeHUs 3aJa4, B TOM YHUCIIE,

OCYIIECTBIIATh Pa3BEPHYTHIM MHOOPMAIIMOHHBIN MOWUCK W CTaBUTHh Ha €r0 OCHOBE HOBBIC
(yueOHbIe ¥ TTO3HABATEIbHBIC) 3a/1a4H;

- KPWTHYECKH OIICHHWBATh M HMHTEPHPETHPOBATh HHGOPMAIIMIO C Pa3HBIX ITO3UIIHH,
pacrio3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHS B MH(DOPMAIIMOHHBIX UCTOYHUKAX;

- HCIIOJIb30BaTh PA3JIMYHBIE MOJICIBHO-CXEMATUYECKUE CPEICTBA JJISl MPEACTABICHUS
CYIIECTBCHHBIX CBSI3€M M OTHOUICHWM, a TakKXe IPOTUBOPEYUM, BBISIBJICHHBIX B
MH(POPMAIIMOHHBIX HCTOYHUKAX;

- HaXOJUTh U MIPUBOJUTH KPUTHUYECKUE apTYMEHTBI B OTHOIIICHUH JCHCTBUN U CYKICHUM
JIPYTOro; CIOKOMHO M Pa3yMHO OTHOCHUTHCS K KPUTHYECKHUM 3aMEUaHUSAM B OTHOUICHUH
COOCTBEHHOTO CYXCHHS, pACCMATPHUBATh UX KaK PECypC COOCTBEHHOTO Pa3BUTHS;

- BBIXOJUTH 32 PaMKH y4€OHOTO TMpeaMeTa M OCYIIECTBIIATH IeJICHANPaBICHHBIN MOUCK
BO3MOYKHOCTEH JJIs1 IIMPOKOTO TIEpEeHOCca CPEACTB U CIIOCOOOB JACHCTBUS,

- BBICTpaWBaTh HWHJUBUAYAIbHYI0 OOpa30BaTEIbHYIO TPACKTOPHUIO,  yUHUTHIBAsS



OTPaHUYEHHUs CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYECHNS,
- MEHATH U yIAEPKUBATh Pa3HbIC MO3ULMHU B IO3HABATEIBHOU JIEATEIIBHOCTH.
KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC YUeOHbIE 1eHCTBUSA
BpInyCKHUK HAyYHTCH:

- OCYIIECTBIIATH JEJIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU
(kak BHYTpU O00Opa3oBaTeNbHOM OpraHu3aluy, Tak M 3a ee mpelaeisamMu), NoJ0UpaTh
MapTHEPOB [JIs1 JICJIOBOM KOMMYHHUKAIIMU HUCXOJs U3 COOOpaKEHUU pPe3ybTaTUBHOCTH
B3aUMOJICHCTBUS, @ HE JTUYHBIX CUMITATHH;

- TIPH OCYIIECTBJICHUU TPYIMIIOBONH pabOThI OBITh KaK PYKOBOJIUTEIEM, TaK M YICHOM
KOMaHJIbl B pPa3HbIX pPOJAX (TCHEPATOp WJCH, KPUTHK, HCIOJHUTENb, BBICTYIAIOIIUH,
IKCHEPT U T.11.);

- KOOPJMHHMPOBAaTH M BBIMOJIHATH PabOTy B YCIOBHSX pEalbHOr0, BUPTYaJbHOTO H
KOMOWHUPOBAHHOT'O B3aUMOJICHCTBUS;

- pa3BepHYTO, JIOTMYHO M TOYHO H3JIaraTh CBOKO TOYKY 3PCHHS C HCIIOJIb30BaHHUEM
aJICKBaTHBIX (YCTHBIX M TUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

- pacrno3HaBaTh KOH(M)JIUKTOTCHHBIC CHTyalldd W TPEIOTBpamiaTh KOH(MIUKTBI IO HUX
aKTUBHOW (pa3bl, BBICTpAWBaTh JCJIOBYID M 00Opa30BaTCIIbHYIO KOMMYHHUKAIUIO, H30eras

JIMYHOCTHBIX OICHOYHBIX Cy}KﬂCHHﬁ.

[Inanupyembie npeaMeTHbIE Pe3yJbTAThI

Ha ypoBue cpennero o6miero oopazoanusi B coorserctBur ¢ ®I'OC COO, momumo
TPAAULMOHHBIX ABYX TPYIII Pe3yIbTaTOB «BBIMYCKHUK HAYUUTCS» U «BBITYCKHHUK MOTYYUT
BO3MOXKHOCTh HAy4YUThCS», YTO paHee aenanock B cTpykTtype OOIl HavanbHOrO H
OCHOBHOTO 00111eT0 00pa30BaHUs, MOSBISIOTCS €Ie JBE TPYIIbBI PE3YJIbTaTOB: PE3YIbTAThI
0a30BOr0 U yriiyOJI€HHOTO YPOBHEH.

Jloruka npeAcTaBlIEHUS PE3yJIbTATOB YEThIpEX BHUAOB: «BBIMYCKHUK HayduTCs -
0a30BbIl YpPOBEHBY, «BBIMYCKHUK MOIYYUT BO3MOKHOCTh HAYUUTHCS - OA30BBIN YPOBEHbBY,
«BBITyCKHUK HAY4YUTCS - YIrIyOJNEHHBIN YpOBEHB», «BBIMYCKHHK TOTYyYHUT BO3MOKHOCTH
Hay4YUTHCS - YTIYyOJICHHBIM YPOBEHbY - OMPEACISIETCS CAEAYIONIEH METOA0IOTHE.

Kak u B ocHOBHOM o00meM oOpa3oBaHUU, Tpylmna pe3ylbTaToB «BblMycKHUK
Hay4YUTCS» TMPEJCTaBIIeT COOOM pe3ynbTaThl, JOCTHUKEHHUE KOTOPBIX OOECIeunBaeTCs

YUYUTEJIIEM B OTHOIIEHUWU BCEX OOYYarOUIMXCS, BHIOpABIIMX JaHHBI ypOBEHb OOYUYEHUS.



I'pynna pe3ynbTatoB «BBIMYCKHHUK MOJYYUT BO3MOXHOCTh HAYUYUTHCS» OOECIEeUUBaAETCS
YYUTEJIEM B OTHOIICHUU YacTU HanOoJiee MOTMBUPOBAHHBIX U CHOCOOHBIX 00YYarOMIMXCS,
BbIOpABIIMX JIaHHBI ypoBeHb 00yuyeHus. llpu KoHTposje kadyecTBa OOpa3oBaHUs rpymna
3a/1aHUM, OPUEHTUPOBAHHBIX HA OIIEHKY JOCTH)KEHUS TJIAaHUPYEMBIX PE3YJbTAaTOB U3 OJIOKa
«BBIMYCKHUK TOJIYYUT BO3MOKHOCTh HaYYUTHCS», MOXKET BKIIIOUATHCS B MaTepuasbl OJI0Ka
«BBIMYCKHUK HAy4HUTCs». OTO TO3BOJUT MPEAOCTaBUTh BO3MOXKHOCTH OOYyYarOIIUMCS
MPOAEMOHCTPUPOBATh OBJIAJCHUE KAYECTBEHHO MHBIM YPOBHEM JIOCTHKEHUU U BBISBIISITH
JUHAMHUKY  pOCTa  YHUCJICHHOCTH  Haumboyiee  TMOJTOTOBJICHHBIX  OOYYalOIIMXCH.
[TpuHIUNHATBHBIM OTJIMYKEM PE3yJIbTATOB 0A30BOT0 YPOBHS OT PE3YJIbTATOB YIIIYOJICHHOTO
YPOBHsS  SIBISIETCSI WX IIeJieBas HAIPaBICHHOCTh. Pe3ynbTaThl 0a30BOr0  ypOBHS
OPUEHTHPOBAHBI HA OOITYI0 (PYHKIIMOHAIBHYIO IPAMOTHOCTb, MOJTYyUY€HHE KOMIIETEHTHOCTEH
JUTSl TTIOBCETHEBHOM JKU3HU W OOIIIETO pa3BUTHs. DTa rpynma pe3yiabTaToOB MPEI0JIaraet:

- TOHMMAaHUE TMPEIMETA, KIIOUEBBIX BOMPOCOB U OCHOBHBIX COCTABIISIIOIIUX 3JIEMEHTOB
u3y4yaeMoW TIpeAMEeTHON oOnacTu, YTo oO0ecrneunBaeTcs HE 3a CYEeT 3ay4YrBaHUs
OTIpEJICNICHU U TpaBWJ, a IMOCPEICTBOM MOJEIUPOBAHUS M IOCTAHOBKHU IMPOOJIEMHBIX
BOMPOCOB KYJIBTYPBI, XapaKTEPHBIX JIJIsl JAHHOU MpeAMETHOM 00J1acTH;

- YMEHHUE pellaTh OCHOBHBIE IMPAKTHYECKHUE 3aJauyM, XapaKTEpPHBbIE [JIsI HUCIIOJb30BAHUS
METOJIOB ¥ HHCTPYMEHTAPHS IAaHHOU MPEIMETHON 00JIacTH;

- OCO3HAHHE pPaMOK H3y4yaeMO#l MpeAMETHOW OOJacTH, OTPAHWYCHHOCTH METOJIOB H
WHCTPYMEHTOB, THTUYHBIX CBSA3EH C HEKOTOPBIMH IPYTUMU 00JIACTIMU 3HAHUS.

Pe3ynbTaThl yriry0JIeHHOr0 YpOBHSI OPUEHTHPOBAHBI HA MOJYYEHUE KOMIIETEHTHOCTEN ISt
nmocieayomein nmpohecCHOHAIBHOM JEATeIbHOCTH KaK B paMKaxX JaHHOW MpPeIMETHOU
00J1aCTH, TaK M B CMEXKHBIX C HEH 00acTax. JTa rpynna pe3yabTaToB MPe/InoIaraer:

- OBJIaJICHUE KIIFOYEBBIMU NMOHATUSMHU U 3aKOHOMEPHOCTSIMH, HA KOTOPBIX CTPOUTCA JTaHHAs
npeaMeTHas 00J1acTh, paclo3HABAHUE COOTBETCTBYIONIMX UM IMPU3HAKOB M B3aWMOCBS3EH,
CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3IUYHBIE MOAXOAbl K M3YUEHHUIO SIBICHUH, XapaKTEPHBIX
JUTSL U3y9aeMOM IIpeIMETHOM 00J1acTH;

- YMEHHUE pelIaTh KaK HEKOTOPbIE NMPAKTUYECKUE, TAK U OCHOBHBIE TEOPETUUYECKUE 3a]1aUH,
XapakTepHbIE I HMCHOJB30BAaHHUS METOAOB W HMHCTPYMEHTapus JaHHOW MPEIMETHOU
o0iacTu;

- HaJWYWe TMPEACTABICHUH O [aHHOW TMpPeaMETHON 00JacTh KakK IIeJIOCTHOM Teopuu



(COBOKYITHOCTH T€OpHI), 00 OCHOBHBIX CBSI3SIX C MHBIMH CMEKHBIMU O0JIACTSIMU 3HAHMIA.

[Iporpammbl  y4eOHBIX MpPEAMETOB IOCTPOECHBI TakUM O0Opa3oM, YTO MPEIMETHbIE
pe3ysibTaThl  0a30BOr0 YpPOBHS, OTHOCAIIMECS K pasfaeny «BBIMIYCKHUK MOJXYYUT
BO3MOXHOCTh ~ HAayYUTBhCS», COOTBETCTBYIOT NpPEIMETHBIM  pe3ylbTaraM  paszjena
«BBIMyCKHUK Hay4uTCs» Ha YIUIyOJIeHHOM YypoBHe. llpenMerHbie pe3ynbTaThl pasjelia
«BBIMYCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS» HE BHIHOCSTCSA Ha UTOTOBYIO aTTECTALIMIO,
HO TPU 3TOM BO3MOXKHOCTh HX JOCTHKEHHS JOJDKHA OBITh NPEAOCTaBIEHA KaXKIOMY

oOyyJaromemycs.



IINTAHUPYEMBIE PE3YJIBbTATBI OB YYEHUSA
MaremaTuka: ajnredpa u Hayaja MaTeMATHYECKOI0 aHAJIM3a, FTeOMEeTPHUA

pe3yJibTaThD)

ba3oBbiii ypoBeHnb «IIpodieMHo-pyHKIIMOHANIBHBIE

Yray6aeHHbIH
€3yJIbTAThD)

YPOBeHb

«CucreMHO-TEeOpeT

|. BINYCKHUK HAYYUTCS

I11. BbIyCKHHMK NOJTy4YUT
BO3MOKHOCTh HAYYUTHCHA

Il. BoimycKkHUK Hay4HuTCS

V. BbinycKHHE
BO3MOKHOCTb H:

/{111 ucrionb30BaHus B
MOBCEIHEBHOM KM3HU U
o0ecIeYeHn BO3MOKHOCTHU
YCIIEITHOTO TIPOI0JIKEHUS
00pazoBaHus IO
CIIEI[UAJIBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIATHBIM
HCIIOJIL30BAHNEM MAaTEeMAaTUKU

J1J1s pa3BUTHS MBIIIIICHHSI,
KCIIOJIE30BAHMS B
TTOBCEIHEBHOM KM3HH U
00ecIeYeHH BO3MOKHOCTHU
[YCIIEIITHOTO TIPOJIOJIKEHHUS
00pazoBaHus IO
CITELIMAILHOCTSIM, HE
CBSI3aHHBIM C IPUKJIATHBIM
FCIIOJIb30BaHUEM
MaTEMATHKH.

/17151 ycriemHoro npoaoKeHust
00pa3oBaHus MO CIEIIMATBHOCTSIM,
CBSI3aHHBIM C ITPHUKJIAHBIM
MCTIOJIb30BaHUEM MaTeMaTHKU

Jlns1 oGecrieueHn
BO3MOXHOCTH yC
MTPOIOIKEHHS OC
MO CIEHUATBHOC
CBA3aHHBIM C

OCYILIECTBIICHHEN
1 UCCIIEIOBATEk
VICATCIIBHOCTHU B (
MaTEMATHUKHU U CN

HayK

TpebGoBanus K pe3yJbTaram

AN

OnepupoBarh NOHATHAMHU:
KOHEYHOE MHO>KECTBO,
OSCKOHEUYHOE MHOKECTBO,
YICJIOBBIE MHOKECTBA HA
KOOPJIMHATHOM MIPSIMOM,
HIIEMEHT MHOYKECTBA,
[M0IMHOKECTBO, TIepeceyeHre
1 00beIMHEHNE MHOXKECTB,
OTpEe30K, HHTEpBaJ,

— HaXOJIUTh NIEpEeceYCHHE U
0o0beIMHEHUE JBYX,
HECKOJIbKUX MHOYKECTB,

OnepupoBaTh MOHATUSMU:
MPOMEKYTOK C BBIKOJIOTOM
TOYKOMH, rpaduueckoe
[pe/icTaBJIeHHEe MHOXKECTB Ha
KOOPJIMHATHOM MJIOCKOCTH;
— TIPOBEPSTH
PUHA]JIEKHOCTD JIEMEHTa
MHO>KECTBY, 3aJaHHOMY
OTIHCAHUEM;

— HaXOJUTh MepeceueHue u
00beAMHEHUE JBYX,
HECKOJIbKMX MHOKECTB, Ha
KOOPJIMHATHOM TUIOCKOCTH;

— IIPOBOJUTD

— CB00OOIHO OTIEpUPOBATH
MOHITUSIMH: MHOYECTBO, ITYCTOE,
KOHEYHOE U

0ECKOHEYHOE MHOYKECTBA, HIIEMEHT
MHO>KECTBa, TIOJIMHOECTBO,
nepeceveHue, 00beAMHEHUE 1
[Pa3HOCTh MHOKECTB;

— IPUMEHSTH YUCIIOBbIE MHOKECTBA
Ha KOOPAMHATHOM MPSIMOii: OTPE30K,
MHTEpBaJl, IOJYUHTEpPBAl,
MPOMEKYTOK C BBIKOJIOTOM TOYKOM,
rpaduueckoe npeacTaBieHue
MHO>KECTB Ha KOOPAMHATHOM
MI0CKOCTH;

— OmnepupoBaTh
oTpeeNeHus, 0C
BUJIAMU OTIpees
U TEOpEM;

— TOHUMATh
KOCBEHHOTO
N0Ka3aTeNIbCTBA;
— OIepupoBaTh
MOHATHSMH  CU.
HECUYETHOTO MHO:
— MPUMEHSATH
MaTeMaTH4YeCKON

MHIYKUWAW JJ15




[PEICTaBICHHBIX TPaQUUECKH
Ha YUCJIOBOM IIPSIMOM, HA
KOOPJIMHATHOM IJIOCKOCTH;

TOKa3aTeNbHBIE PACCYXKICHUS
U1t 000CHOBAHUS UCTUHHOCTH
YTBEPKICHUM.

— TIPOBEPATH MPUHAIICKHOCTh
DIIEMEHTA MHOXECTBY;

— HAXOJWTh MEPECCUCHHUE U
00BECIMHEHIE MHOXKECTB, B TOM

[IPOBE/ICHUS Pacc
1 J10Ka3aTeJIbCTB
CILICHUU 3a/]1a4.

— CTPOUTH Ha YUCIOBOM
[PSMOM  IIOJIMHOKECTBO
YICJIOBOTO MHOXECTBA, 3a-
TAHHOE MIPOCTEUIINMHU
YCIIOBUSIMU;

— OIIepHUpOBATH

[OHATUSIMU: YTBEPKICHHUE
(BBICKA3bIBaHUE), OTPUIIAHUE
YTBEPKIACHUSI, UICTUHHBIE U
JI0’KHbIE YTBEPKICHMUS,
CJIE/ICTBME, 4YaCTHBIM Ciy4yai
oO11ero YTBEpXKACHUS,
KOHTpPIIpPUMED;

— pacIio3HaBaTh JIOXKHBIE
YTBEPXKIACHUS, OLIMOKH B
paccyXJeHUSX, B TOM UYHUCIE C
MCII0JIb30BAHUEM
KOHTPIPUMEPOB;

B nosceonesHoll sHcuznu u npu,
usyueHuu  opyeux  yueOHbuIX
npeomemos:

— HCIIOJIb30BaTh YHCIIOBHIE
MHO>KECTBa Ha
KOOPJIMHATHOM MPsIMOM 1 Ha
KOOPJIMHATHOMN TJIOCKOCTH IS
OTHCAHUS PeabHBIX
[IPOLIECCOB U SBJICHUM;
[IPOBOJUTD JIOTHYECKUE,
NTOKa3aTeNbHbIE PACCYXKIACHUS
B CHUTyallUsiX TOBCEIHEBHOM
OKU3HU, TIPU pEIIeHWH 3a/ay
U3 JIpYTUX  palUdOHAJIbHbIE

BEJIMYMHA KOTOPOTO BBIpaYKEHA
B Tpajiycax WK pajdaHax;

— OIICHMBATh 3HAKH CHHYCA,
KOCHHYCA, TaHTeHCa,
KOTAaHT€HCA  KOHKPETHBIX
YTJIOB; UCTIOJIB30BATh MPH
pEIICHUH 33]1a9 TaOJINIHbBIC
3HAUCHUS
TPUTOHOMETPHUSCKUX
(yHKIMI yI0B;

— BBITIOJTHATH TIEPEBO]T
BEITUYHMHBI YTJIa U3 PaJiaHHOM
MepBI B TPATYCHYIO

1 0OpaTHoO.

\B noscednesHol JHcu3Hu U npu
uU3yueHuu opyeux y4eoHvix
npeomemos:

— OIIEHUBATh, CPABHUBATH U
VICIT0JTE30BaTh MIPH PEIICHUT

[peaTbHBIX BEJIMYHH,
— KOHKpETHbBIE

YHCIIOBbIE
— XapaKTePUCTUKHU

00BEKTOB OKPY>KAIOIIETO MHPA.

05 (] MEXIY co0oii;

qrcie MPEACTABICHHBIX
rpaduYecKy Ha YUCIOBOU MPSMOUN U
Ha KOOPJIMHATHOM IMJIOCKOCTH;

— 3a/1aBaTh MHOECTBa
[epEeYUCICHUEM u
XapaKTEPUCTHUYECKUM CBOMCTBOM;
— OTNIEPUPOBATH MOHATHUIMH:
YTBEp)KJIEHUE,  OTpHUIlaHUE
YTBEP>KICHUSI, ICTUHHBIC U JIOKHBIC
YTBEPKJICHUsI, IPUUNHA, CIICICTBHE,
YACTHBIN Clydaid 00IIIero
YTBEPKICHUSI, KOHTPIIPUMED;

— TIPOBOJIUTH JIOKA3aTeIIbHbBIE
paccyKJIeHus JJIsi 000CHOBaHUS
MCTUHHOCTH

YTBEP>KICHUH;

B noceoOHe8HOu HCUSHU U NPU
U3yUeHUU Opyeux npeomemos.

— HMICIOJIb30BaTh YHUCIIOBEIE
MHO>XECTBa Ha KOOPJMHATHOM
MpsSMON U Ha KOOPJMHATHOM

MJIOCKOCTH JIJISl OTIMCAHUS PEATbHBIX
MPOIECCOB U SIBJICHHIA;

— TIPOBOJIUTH
PacCy K IeHUS B

3aaad u3 Apyrux npe€aMeToB;

JOKa3aTeJIbHbIE
CUTYaIHIX
MOBCEIHEBHOM >KU3HU, MPHU PELICHUU

B nosceonesnoil
npu uzyueHuu op.
npeomemos:
Hcnon
TEOPETUKOMHOKE
SI3BIK ¥ SI3BIK
JIOTUKH
OTIFICAHUS pe
MPOIIECCOB U SIBJI
[pEIICHUH 33124 ]
y4€OHBIX MPEaME




[pEIMETOB

OnepupoBaTh NOHITUSIMU:
HATypaJIbHOE U [IEJI0€ YHCIIO,
NCTMMOCTh YHUCEIT,
0OBIKHOBEHHASI IPOOB,
necsiTuyHasi 1poob,
paIMoHaIBFHOE YHCIIO,
MPPAIMOHATEHOE YUCIIO,
MpUOJIMKEHHOE 3HAYCHNE
YHCIIA, 9aCTh, JTOJIS,
OTHOIIICHHE, TIPOIICHT,
MacITao;

— OIIepUPOBATH TOHATHUSIMHU:
nmorapudm uuca,
TPUTOHOMETPHYCCKAS
OKPY)KHOCTb, paJiMaHHAs U
rpaaycHas Mepa yria, CHHYC,
KOCHHYC, TAHT€HC ¥ KOTAHTCHC
VTJIOB, IMEIOIINX
[IPOU3BOJILHYIO BEITNUIHHY,
qrcya € v p;

— BBITIOJIHATh
aprudMeTHIECKUE TEHCTBUS C
[[eIBIMU ¥ PallMOHATIbHBIMU
YICJIaMU, COYETasl YCTHBIE U
[MCbMEHHBIE TPUEMBI,
[IPUMEHSIS IPU
HE00XO0IUMOCTH
BBIYHMCIIUTENIbHbBIE YCTPOMCTBA,
— CpaBHHUBATh

CB0OOOHO ONIEPUPOBATH
MOHATUSAMHU: JIoTapu(M Yncia,
TPUTOHOMETPHUYECKAS
OKPYKHOCTh, paJiaHHAS U
rpaycHas Mepa yria, CHHYC,
KOCUHYC, TAHT€HC ¥ KOTAHTCHC
YIII0B, IMEIOIITUX
MPOU3BOJILHYIO BEITUUHHY,
quclia € U p;

HAXOJHUTh 3HAUCHUS
KOpPHSI HATypaJIbHOM CTEIEHH,
CTCTICHH C PAIIHOHATBHBIM
rokasaresiem, Jjorapudma,
VCITIOJTB3YS TIPH
HE00X0IMMOCTH
BBIYHCITUTEIIBHBIC YCTPOICTBA,;
MTPOBOIUTH ITO U3BECTHBIM
dhopmynam U paBuUiIaM
peoOpa3oBaHusi OYKBEHHBIX
BBIPAKECHUH, BKIFOYAIOIINX
CTCTICHH, KOPHH, JIOTapru(OMbI |
TPUTOHOMETPHUUECKUE
hopmyIIhI;

— HAXOJWUTb 3HAUCHUS
YHMCIIOBBIX M OYKBEHHBIX
BBIPAKEHUM, OCYIIECTBIISAA
HE0OX0IMMBbIE MOICTAHOBKU U
npeoOpa3oBaHus;

— U300pakaTb CXeMaTUYECKU

yroi,

— CB00OIHO OIIEPUPOBATH
MOHSATUAMU: HATYPAJTILHOE YHUCIIO,
MHOECTBO HaTYpaJIbHBIX YHCET,
[I€JI0€ YKCJI0, MHOXKECTBO IICIBIX
qrcelI, OOLIKHOBEHHAS

po0b, ecATUYHAsL IpOoOb,
CMEIIaHHOE YHCII0, PAllUOHAIBHOE
YUCII0, MHOXKECTBO PAIMOHATBHBIX
YUCEN, UPPAIMOHAIBHOE YUCIIO,
KOpPEHb CTENEHU 11, IEUCTBUTEIHHOE
UHCJIO0, MHOKECTBO JICHCTBUTEIBLHBIX
YUCEN, TeOMEeTprIecKast
WHTEpIpETaIs HaTypaJIbHBIX,
1[EJIbIX, PAIIHOHAIIBHBIX,

e CTBUTEIILHEIX YHCEIT,

— TIOHUMATh U OOBICHITH PA3HUILY
MEK 1y TO3UIMOHHOMN U
HEMO3UITHOHHOM

CHCTEMaMH 3aIllCH YHCET;

— MEPEBOIUTH YMCIIA U3 OJTHOU
CUCTEMBI 3aM1CcH (CUCTEMBI
CUMCIICHUS) B IPYT'YIO;

— JOKa3bIBaTh U MCIIOJIH30BaTh
MPU3HAKKU JEITUMOCTH, CYMMBI U
MPOU3BECHUS MIPU BHITIOJHEHUU
BBIUMCIICHUH U PEIICHUH 3a/1a4;

— BBITIOJIHATH OKPYTJICHHE
[PallMOHAIBHBIX U UPPALIMOHATBHBIX
qHCe]I C 3aJJaHHOM TOYHOCTERIO;

— CpaBHHUBATh JCHCTBUTEIbHbIC

InCJIa Pa3HbIMHA CHOCO6aMI/I;

— CB00OHO OI1
YHCIIOBBIMHM MHO:
[PY PEIICHUU 3a)
— TIOHUMATBh TP
OCHOBHBIC UJICH
[PACIIIUPEHUS YHC
MHOYKECTB;

— BIIAJICTh OCHO
MOHITHSIMH TEOP!
NETUMOCTH TIPH |
CTaH/IAPTHBIX 3a]
— UMeTh 0a30Bb
MPEJICTABICHHUS C
MHOYKECTBE KOMI
qUCeT;

— CBOOOJIHO BHII
TOXIECTBEHHBIC
mpeoOpazoBaHus
TPUTOHOMETPHYE
lmorapugmMuIecKr
CTCTICHHBIX BBIPa
— BIAZCTh GOPM
ounoMma HeroToH
— TIPUMEHSATB I1f
[PEIIICHUY 337124 1T
IMTMHEITHOM TIPEIC
HO/I, Kuraiicky:
00 ocTaTkax, Ma.
reopemy DepMma;

— HPUMEHSATD 1]




ClIy4yasiX 3HaYEeHUS YACIOBBIX
11 OYKBEHHBIX BBIPAXKCHUH,
OCYIIECTBJISII HEOOXOIUMBIE
[M0/ICTAHOBKU U
peoOpa3oBaHusI;

B nosceonesHoll dHcuznu u npu
uzyuenuu /[pyeux yueonvix
npe/[memoas.

— BBITIOJTHSATH JICUCTBUS C
YHCIIOBBIMH JJAHHBIMU TIPU
pereHnn 3a1a4
MPAKTUIECKOTO XapaKTepa u
3a/1a4y U3 pa3IMUHbIX 00JIacTen
3HAHUH, UCIIOJIB3YS IIPU
HEO0O0XO0MMOCTH CIPaBOYHBIE
MaTEPHAITBI U
BBEIYHCITUTEIIBHBIC YCTPOWCTBA,
— COOTHOCHTH peabHbIC
BEJTUYHHBI, XapaKTePUCTHKU
00BEKTOB OKPYKAIOILIET0 MUPA]
C UX KOHKPETHBIMU
YCIIOBBIMH 3HAUCHUSIMU;

— HCIO0JIb30BATh METO/IbI
OKPYTJICHUS ¥ MPUKHUIIKU [TPU
pEIIeHUH TIPAKTUYECKUX 3a/1a4
[MOBCEIHEBHOM JKHU3HU;

BCJIMYHHBI B Pa3HbIX CUCTCMaX
M3MEPEHHUS;

— COCTAaBJIATh U OLICHUBATH pa3HBIMU
Crioco0aMy YUCIIOBBIE BBIPAKCHHS
[pu

PCIICHUHN NPAKTUYCCKUX 3aa4 U
3agad U3 APYrux y4eOHbIX
HpeIMETOB.

— Pemate nuHEHHbBIE
YpaBHEHUS U HEPABEHCTBA,
KBaJpaTHBIC YPABHCHHS;

— Pemmats HeCI0KHBIC
PAalOHAJIbHBIC,
I10KAa3aTCJIbHBIC,

— peuiartb

norapudmuyeckue,

— CB00O/IHO ONIEpUPOBATH
MOHITUSIMU: YPaBHEHUE;
HEPaBEHCTBO; PAaBHOCUJIbHBIE

YpaBHEHUS U HEPABEHCTBA;

— CB00OIHO O]
TUTT U BBIOUPATh
pEIIeHHS TOKa3a’

iorapuGMHUIECKE




J'IOl"apI/I(bMI/I‘IGCKI/Ie u

IIOKa3aTCIbHBIC YPABHCHUA
BU1a

loga(bx +¢) =d,abx+c=d
(rme d MOXHO MPECTaBUTh
B BHJIC CTEIICHH C
OCHOBaHHWEM a) U
HepasencTBa Buaa loga X <
d, ax < d (rme d

MOJKHO IIPEJICTABUTh B BUJIC
CTEMEeHHN C OCHOBAHHEM a);
— MPUBOJUTH HECKOJIBKO
[MPUMEPOB KOPHEH
TPUTOHOMETPHUUECKOT O
ypaBHEHUS

BHIaSin X =a, COS X = a, tg
X =a, ctg X =a, raea —
Ta0JInIHOE

3HauCHME
COOTBETCTBYIOIIEHN
TPUTOHOMETPUYECKOU

hyHKINH;

TPUT'OHOMETPUYCCKUC

YPaBHCHHU:A, HCPABCHCTBA U UX
CHCTCMBI, HpOCTCﬁmHe

UPPALMOHAIbHBIE YPABHEHHUS
1 HEPABEHCTBA;

— UCIIOJIb30BaTh METO/bI
[peLIeHUs] ypaBHEHHI:
[IPUBEICHNE K BUIY «IIPO-
V3BEICHUE PABHO HYIIIO» WU
(4ACTHOE PAaBHO HYJIIO»,
3aMEHA [IEPEMEHHBIX;

— HCIIOJIB30BAaTh MCTOQ
HMHTCPBAJIOB JJIA PCIICHUA

HEPABEHCTB;
— MCIIONB30BATh

rpadudecKuii METOI ISt
MpUOIMKEHHOTO PEeIeHuUs
YpaBHEHUI U HEPABEHCTB;
— n300paxxaTh Ha
TPUTOHOMETPUYECKOMN
OKpPY>KHOCTH MHOKECTBO
peleHui
TPUTOHOMETPHYECKHX
YpaBHEHUI 1 HEPaBEHCTB.

\B n06Ce0He8HO HCUZHU U NPU
U3YUCHUU OpY2UX YUeOHbIX
npeomemos:

— COCTaBIISITh M PEIIaTh
YpaBHEHUSI, CHCTEMBI
YpaBHEHUI 1 HEPaBEHCTBA
[TPH PELISHUH HECIOKHBIX
MPAKTUYECKUX 3a/1a4 U 33129
W3 APYTUX YICOHBIX

YPAaBHCHUEC, ABJIAIOIICCCS

CIICACTBHUECM APYI'Oro ypaBHCHUA,
YPaBHCHU A, paBHOCUJIBHBLIC HAa

MHOKECTBE; PABHOCHJIBHBIC
peoOpa3oBaHus YpaBHCHUI;

— perath pa3HbIie BUIbI yPaBHEHHMA
1 HCPABCHCTB U UX CUCTEM, B TOM
YKCIIe HEKOTOPBIE YPaBHEHUS
TPETHCHU U YETBECPTOU CTCIICHCH,
TPOOHO-paIoHaIbHBIC U
MppalvOHaIbHEIE;

— OBJIaZICTh OCHOBHBIMH THIIAMH
ITOKa3aTCIIbHBIX,

nmorapu()MHUECKUX,
MPPALUOHAJIBHBIX, CTCIICHHBIX

YpaBHEHUI U HEPABEHCTB U
CTaHJapTHBIMH METOJIaMH HX
peleHuil 1 MPUMEHSTh UX MpU
peleHny 3a/1a4;

— IOPUMEHATH TeopeMy besy k
[pELIEHNIO YPaBHEHUH;

— IpUMEHATH TeopeMy Buera jyis
peIIeHust HEeKOTOPBIX YpaBHEHUH
CTEIICHU BBIIIE BTOPOIi;

— IIOHMUMATB CMBICI TEOPEM O
PaBHOCWIJIBHBIX U HEPABHOCHUIIBHBIX
MpeoOpa3oBaHUAX ypaBHEHUN U
YMETB UX JIOKA3bIBATh;

— BJIAZICTE METOAAMH PEIICHHUS
YpPaBHEHUI, HEPABEHCTB U UX
CHUCTEM, YMETh

BBIOMPATH METOJ PEIIECHUS U
000CHOBBIBATH CBOM BHIOOD;




[IPEIMETOB;

— HCII0JIb30BATh YPAaBHEHUS U
HEpaBEHCTBA JUIsl IOCTPOEHUS U
HCCIeA0BaHUs IPOCTEHUIINX
MaTeMaTU4EeCKUX MOJIENIe
[pEaJIbHBIX CUTYaLUl WIH
PUKJIAHBIX 33/a4;

— YMETh HHTEPIIPETUPOBATH
MOJTyYEeHHBIN TP PEIICHUN
YpaBHEHUS, HEPABEHCTBA WU
CUCTEMBbI pe3yJbTar,
OLICHUBATh €ro IpaBIono00ue
B KOHTEKCTE 3aJIaHHOMN
peabHOM CUTyalluu WU
MIPUKIIATHOM 3aa4H.

— HCIOJIb30BaTh METOJ| WHTEPBAJIOB
IUIST  pelIeHUs HEPaBeHCTB, B TOM
qrciie  JpOOHOPAIMOHAIBHBIX |
BKJTFOYAIOITUX B ceds
UPPAIMOHAIILHBIC BEIPAKEHUS;
pemiarb anredpanyeckue
VpaBHGHUS W HEPABEHCTBA H WX
CUCTEMBI c napaMmerpamy|
anredpandeckum rpaduIecKumM
METOJIaMU;

BIIQJICTh Pa3HBIMH  METOJaMH|
T0Ka3aTeIbCTBAa HEPABEHCTB;

pemiatb ypaBHEHHS B  IIEJBIX
YHCIax;

— M300paXkaTh Ha MIOCKOCTH
MHOYKECTBA, 33/1aBaeMbIe
YpaBHEHUSIMH, HEPABCHCTBAMH U UX
CUCTEeMaMH,

— cBOOOHO HCIIOJIHL30BATh
TOKJICCTBEHHBIC TTPEOOPa30BAHUS TIPH
pelIeHnn

YpaBHEHUH U CUCTEM ypaBHEHUI; B
1nOBCEOHEBHOU HCUZHU U NPU U3YYEeHUU
Opyeux npeomemos: — COCTABIIATh U
peliaTh ypaBHEHUS, HEPaBEHCTBA, UX
CUCTEMBI IIPU PEILICHUU 3a7a4 U3
PYTUX y4eOHBIX MTPEIMETOB;

— BBITIOJIHATD OLICHKY
MpaBA0I0100Us pe3yabTaToB,
MOJIy4a€MBIX MPU PEIICHUN
pa3IMYHbIX ypaBHEHUI, HEPABEHCTB U
UX CUCTEM, MPU PEUICHUH 3a-

u




a4y U3 IPYrux y4eOHBIX MIPEIMETOB;

— COCTaBJIATh U pellaTh yPaBHEHUS U
HEPaBEHCTBA C IapaMeTpaMH IIpHy|
pelIeHNH 33/1a4 M3 JPYruX Y4eOHBIX

[IPEIMETOB;

— COCTaBJISITh  ypaBHEHHUE,
HEPABEHCTBO WJIM UX CUCTEMY,
OTIMCHIBAIOLIME pealibHYyIO

CUTYalUIO WIH NIPUKJIAJHYIO 3a1a4y,
MHTEPIPETUPOBATH ITOJIYYCHHBIE
PE3YJIbTaTHI,

— HCII0JIb30BaTh POrPAMMHBIE
CpEICTBA IPU PELICHUN OTIAEIbHBIX
KJIACCOB YPAaBHEHUI U HEPABEHCTB.

OnepupoBaTh MOHSATUSAMU:
3aBHCUMOCTh BEJIMYHH,
byHKIMS, apryMEHT "

3HauYeHHe (YHKIUU, 00IacTh
OTIpEeNIeNICHUs] W MHOXECTBO
3HaueHUN (QyHKIUH, Tpaduk
3aBUCHMOCTH, rpadux
byHKIMKM, HyTId (QyHKIUH,
TPOMEXKYTKU 3HaKa
[MOCTOSIHCTBA, BO3pAacTaHHUE H
yObIBaHMEe  (QYHKIMH  Ha
YCIIOBOM MIPOMEXKYTKE,
HauOoJblllee M HaMMEHbIlee

3HAYCHMSI byHKIIUN Ha
YHCIIOBOM MIPOMEKYTKE,
MepUOINIecKast byHKIHS,

OnepupoBaTh MOHATHIMHU:
-ueTHas " HeYeTHast
dbyHKINH;

-CTPOUTD ICKU3 rpaduka
dbyHKIINH,

ACHUMIITOTHI, HYJIU (YHKIIUH U T.
1.);

— OMpeeNsaTh 3HaUeHHE
(YHKIIMH 110 3HAYEHUIO
apryMeHTa MpH pazIM4HbIX
crioco0ax 3amaHust QyHKIINH,
— CTpOUTH TpapuKu
M3y4eHHBIX (DYHKITHI;

— peniath ypaBHEHUS,
MPOCTEUIIINE CUCTEMBI
ypaBHEHUH, UCTIOJb3YA
CBOMCTBA (PYHKIIMIA M MX

[ePUOI.

rpaduKH.

— Bnanerts HOHATHUIMU:
3aBUCUMOCTb  BEJHMYMH, (DYyHKIHS,
ApryMEHT U 3HaueHue (QyHKIUH,

00J1aCTh OINpPENEIEHUs] U MHOKECTBO
3HAYCHUU byHKIMH, rpaduk
3aBUCUMOCTH, rpaQuK GyHKIUH, HYJIU
GyHKUMHM,  TPOMEXYTKU
3HAKOIIOCTOSIHCTBA, BO3PAacTaHHUE HA|
YHCIIOBOM MPOMEXYTKE, YObIBaHUE HA|

YHCJIOBOM MIPOMEXKYTKE,
HanOoIbIIEE n HauMeEHBbIIIee
3HAUYCHUS (PYHKITMH

Ha YHCJIOBOM MIPOMEXKYTKE,

nepuoauueckas (QyHKUus, NEpUOT,
yeTHasi U HeueTHass (QYHKIMHU; YMEThb
[PUMEHSITh  OTU  TMOHATUS  IpU
peIlIeHnH 3a/1a4;

— Buanets noHs
ACHMIITOTA; YMET
[IPUMEHSATD TPH |
3asay;

— MPUMEHSITh M
pEILIeHUs PoCcTe
ndepeHnnas
YpaBHEHUH TEPB
BTOPOTO TOPSIIKC

— BJIaACTb IIOHATUEM: CTCIICHHA




— OIEPHPOBATH
[MOHATUAMU: MIpsAMas U
oOpaTHas
[IPOIOPLIMOHAIEHOCTD,
JIMHEWHAad, KBagpaTUiHasi,
nmorapudmuyueckas u
roka3artelibHast (QYHKIHMH,
TPUTOHOMETPUYUECKUE
(hyHKITHY;

— pacro3HaBaTh rpapuKu
(OYHKIIUH IPSIMOH 1
oOpaTHOMU
[TPOIIOPIIHOHATIBLHOCTH,
NIMHENHOM, KBaJIpaTUYHOM,
morapuMIUIECKOMH,
[MOKa3aTeIbHON 1
TPUTOHOMETPHUECKUX
(hYHKIIHIA 1 COOTHOCHUTD UX
c hopMyITamMu, KOTOPBIMHU
OHH 3aaHbI;

— HaxOIWTH 110 rpauKy
MPHOIMKEHHO 3HAYCHHS
(hyHKITNH B 33/ TaHHBIX
TOYKAX;

— OMPEAENATh 0 TpaduKy
cBolicTBa (DYHKITNH (HYIH,
MMPOMEXKYTKH 3HaKa

[TOCTOSIHCTBA, IIPOMEKYTKH
MOHOTOHHOCTH,
HanOOJIbIINE U
HaUMEHBIINE 3HAYEHUS U T.
).

— CTPOUTH 3CKH3 rpaduka

\B n06ce0He8HOU JHCUBHU U NPU

UzyUeHUU Opyeux y4eOHvix
npeomemoas:

OIPEACISATh 1O
rpadukaM U UCIONB30BaTh

TUTST PEIICHMS] TIPUKITATHBIX
337149 ACUMITTOTBI.

— OIpEENATh MO rpadrKam
[pOCTENIINE XapaKTEPUCTUKHU
[MEPUOANICCKUX MTPOIICCCOB B
OHOJIOTUH, SKOHOMUKE,

MY3bIKE, PAIMOCBSI3H H T. II.
(aMTIIUTYa, TIEPUOT U T. 11.).

(yHKIHS; CTPOUTH €¢ TpaduK U
YMETh IPUMEHSTH CBOHCTBA
CTEMEHHOW (QYHKIINU MPH PELICHUH
3ajau;

— BIIaJICTh TOHSTUSMU:
nokaszarenbHas pyHKIuS,
PKCIIOHEHTA; CTPOUTDH X

rpadvKi U yMETh IPUMEHSTh
CBOMCTBA IMOKa3aTeNbHON (QYHKIIUH
[PU PEIICHUH 33]1ay;

— BIIAJIETh TIOHSTHEM:

nmorapudMudecKas GyHKIHS;
CTpOUTH ee rpaduk u

YMETh PUMEHSTH CBOHCTBA
noraprugmuyeckor QyHKIIUHU MPH
pELIeHNHN 3a/1a4;

— BJIJIETh TIOHATHEM:
TPUTOHOMETPUYECKHE (PyHKIINH;

CTPOMTD UX TPaPHUKH

1 YMETh IPUMEHSTH CBOWCTBA
TPUTOHOMETPUIECKUX (PYHKIUIT
NIPU PEIICHNN 3a/1ay;

— BJIAJICTh TIOHATHEM: OOpaTHas
(YHKIHNS; TPUMEHATH 3TO MOHATHE
NP PEIICHNN 3a/1ay;

— TPUMEHSATH [TPU PEIICHUH 33149
CBOIiCTBa (DYHKITHIL: YETHOCTb,
EPUOMYHOCTh, OTPAHHYEHHOCTB;

— TPUMEHSATH [TPY PEIICHUH 33/1a4
mpeoOpa3oBanwust rpapuKkoB

(b yHKIHIA;
— BJIQJICTh TIOHATHSIMU: YHCIIOBBIE

MOCJICAOBATCIIBHOCTH,




(yHKIMH, YIOBIECTBOPSIOLICH
[IpUBEICHHOMY HabOPy
YCI0BUH (TIPOMEKYTKH
BO3pacTaHMs U yObIBAHMUS,
3HaYeHHEe (PYHKIUH B 3a-
TaHHO# TOYKE, TOUKH
HKCTPEMYMOB.

\B nosceonesHol JHcu3Hu U npu
uzyuenuu /[py2ux yueonvix
npe/[lmemos:

— OIPENENATh 10 rpapuKam
1 MCIIOJIb30BATh JJISl PELLIEHUs
MPUKJIAHBIX 33/1a4 CBOMCTBA
[peaJIbHBIX MTPOLIECCOB U
3aBUCHUMOCTEN (HanbobIne
1 HaMEHBIIINE 3HAYEHUs,
[IPOMEXYTKH BO3pACTaHUs U
yOBIBaHUS, TPOMEKYTKU
3HAKOIOCTOSIHCTBA, IEPUOJT U
T. I1.), UHTEPIPETUPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOM MPAKTUYECKOI
CUTYallUu;

apumeTnyeckass M IeOMETpUYEcKas
[IPOIPECCUH;

— MPUMEHSTDH [IPU PELICHUHN 3a]1a4
CBOWCTBA Y NIPU3HAKU
apru(MeTUIECKOU

1 TEOMETPUYECKOM IIporpeccuil; B
1n0BCEOHEBHOU HCUZHU U NPU U3YYEeHUU
/Ipyeux yuebnvix npellmemos:

— OTMpEeNsATh IO rpadukam u
MCII0JIb30BATh JJISl PEILICHUS
MPUKJIAIHBIX 3a/1a4 CBOMCTBA
peabHbIX IPOLIECCOB U
3aBUCUMOCTEHN (HAanOOIbIINE 1
HAaVMEHbIINE 3HAYCHUS, [IPOMEKYTKH
BO3pacTaHMsI U yObIBaHMS,
[IPOMEXKYTKH 3HAKOITOCTOSIHCTBA,
ACUMITOTHI, TOUKH Ieperuda, nepuo.y
U T. I1.), HHTEPIPETUPOBATH CBOMCTBA
B KOHTEKCTE KOHKPETHOM
[IPAKTUYECKOW CUTYALINH;

— OmpeensiTh No rpadukam
[IPOCTEHIINE XapaKTEPUCTUKU
MEePUOAUYECKUX

[POLIECCOB B OMOJIOTHUH, SKOHOMHUKE,
MY3BIKE, PAAUOCBSI3H U T. II. (aMILIU-
TyJa, NEpUoa U T. IL.).

JJIeMEeHThbI
MAaTEMAaTHYECKOro
aAHAJIN3a

OnepupoBaTh NOHATUAMMU:
PON3BOIHAS (PYHKIMH B
TOUKE, KacaTeJIbHas K

rpaduky GyHKIUH,

Beraucisars MIPOU3BOJAHYIO
OJHOYJICHA, MHOI'OYJICHA,
KBaApaTHOI'O KOPHS,
IMPON3BOJHYIO CYMMBI

BianeTs NoHATHEM: OCCKOHEUHO
Y6BIB8.I-OH_I8.$I TCOMETPUICCKAA
[MpOrpecCud U yMETb IPUMCHSATD €TO

npu

CB00OOIHO BJIAJIETH
CTaHIAPTHBIM  amIapaToMm
MATEMATUUYECKOTO aHAIU34|

JJISA BBIYUMCIICHUA




POU3BOIHAS (DYHKIUH;
— OIpeAesATh 3HAYCHUE
MPOU3BOHON  (YHKIUU B
TOYKE 10  HM300pakeHUIO
KacaTeIbHOW K  Tpaduky,
[IPOBEJACHHON B 3TOM TOUKE;
— peuiartb HECIIOKHBIC
3a7aud Ha IPUMEHEHHE CBSI3U
MEXITY
MTPOMEKYTKAMHU
MOHOTOHHOCTH M TOYKAMH
bKCTpeMyMa (YHKIIHH, C
OJHOM CTOPOHBI, U
MTPOMEKYTKAMHU
3HAKOTIOCTOSIHCTBA u
HYJISIMA TIPOU3BOJIHOM ATOM
(YHKIIUM — C IPYTOWH;
B nosceonesHoU JHcu3Hu U npu
usyueHuu opyaux yueoHvix

npeomemos:

— TOJIB3YSCh rpaduKkamu,
CpaBHUBATh CKOpPOCTH
BO3pacTaHHs (pocra,

MOBBIIICHUS, YBEITMUCHHS U T.
[1.) WIX CKOPOCTH YOBIBaHUS
(mageHwus,
CHIDKCHUS, YMCHBIIICHUS U T.
[.) BEIUYUH B PEATbHBIX

poleccax;
— COOTHOCHTD rpaduku
pealbHBIX  TPOLIECCOB U
3aBHCHUMOCTEH C uX

OITMCAHHAMU,

b yHKIHIA;

— BBIYUCIIATH MPOU3BOHEIE
PIIEMEHTAPHBIX (PYHKIIUN U UX
KOMOMHAIIHIA,
MCTI0JIB3YS
MaTepUaIbL;
— uccaenaoBaTh (YHKIIMU Ha
MOHOTOHHOCTb, HAXOTUTh
HaOOJIBIINE U HANMECHBIITHE
3HaueHUS QYHKIIHHA, CTPOUTH
rpaduKu MHOTOUYJICHOB U
MPOCTHIX PAIMOHATBHBIX
(GyHKIMIH ¢ NCIIOJIb30BAaHUEM
arnmapara MaTeMaTHIECKOTO
aHaJIM3a.

\B noscednesHoU JHcu3Hu U npu
U3yueHuu opyaux y4eoHvix
npeomemos:

— peniaTh NPUKJIaJHbIE 3a1a4l
13 OMOJIOTHH, GUBHKH, XUMHH,
PKOHOMMKH

U IPYrux MpeIMeToB,
CBSI3aHHBIE C HUCCIICIOBAHUEM
XapaKTePUCTHUK peaTbHBIX
MPOLIECCOB, HAX0XKACHUEM
HaOOJIBIINX U HAUMEHBIINX
3HaUEHUH, CKOPOCTH U
YCKOpEHUs U T. II.,
WHTEPIPETHPOBATH
MOJIyY€HHBIEC PE3YIbTAThI

CIIPaBOYHbBIE

pEIIeHNY 3a/1a4;
— TIPUMEHSITH [Tl PEIICHUS 3a/1a9
TEOPHIO MPEJICTIOB;

— BIAJCTh MIOHSATHSIMH
0ECKOHEYHO OOJIBIINE YHCIIOBEIC
[10CJICI0BATEILHOCTH

11 OECKOHEYHO MaJible YHCIIOBEIE
[10CJIEI0BATEILHOCTH; YMETh
CpaBHHUBATh

0ECKOHEYHO OOJIBIINE H OECKOHESYHO
MaJible MTOCIE0BATEILHOCTH;

— BIAJETH TIOHATHSIMU
MPOW3BOIHAS (DYHKIIHMH B TOYKE,
pOU3BOIHAS (QYHKIINH;

— BBIYHCIISATH TIPOU3BO/THBIC
PIIeMEHTApPHBIX QYHKIIUNA U UX
KOMOMHAILIWIA;

— HcclenoBaTh PyHKIIMM HA
MOHOTOHHOCTb U OKCTPEMYMBI;

— CTPOUTH TpaUKU U TPUMEHSATH UX
K pEIICHUIO 3a/1a4, B TOM YHCIIE C
apameTpoM;

— BJIaJETh HOHATHEM: KacaTeJbHas K
rpaduky GyHKIUU; yMETh IPUMEHSTh
ero Mpy PEIICHUH 3a/1a4;

— BIIQJIETh MOHITHSIMHU:
epBoOOpasHas, onpeaeneHHbIN
WHTETpa,

— OPUMEHATH TeopeMy HproToHa—
JleliOHMIIA U €€ CIIEACTBUS IS

MIPON3BOIHBIX (PYHKIHH
OJTHOM IEPEMEHHO;
— CBOOOJHO IPUMEHSTH
arnrapaT MaTeMaTUYeCKOro
aHaJIn3a s
MCCIIeIOBaHUS QYHKUIUN U
[OCTPOEHUS I'papKOB, B
TOM qucie
MCCIIEIOBaHUS
Ha BBITYKJIOCTb;
— OIIepUPOBATH NOHITHEM
MepBOOOPaA3HOMN IS
pelieHus 3a1ay;
— OBJIAJIETh OCHOBHBIMU
CBEIECHUSIMU 00
nHTerpaine Herorona—
JleiiOHnIa
Y €ro MPOCTEUIITNX
[IPUMEHEHUSX;
— OIlepUpOBATh B
CTaHJAPTHBIX CUTYaLUAX
[IPOM3BOIHBIMHU BBICIIMX
[OPSKOB;
— YMETb IPUMEHSTb [IPU
pelLIeHNH 3a/1ay CBOMCTBA
HEMPEepbIBHBIX (DYHKIINA;
— YMETb IPUMEHSTb [IPU
peLIeHNH 334 TEOPEMBI
Belieprpacca,
— YMETb BBINOJIHATh
NpUOJINKEHHBIE




BKJIFOYAOLUMU
XapaKTEPUCTUKU CKOPOCTH
3MeHeHus (OBICTPBIN POCT,
[JJaBHOE MMOHMKEHUE U T. I1.);
— WCTIOJIB30BaTh rpaduku
[peaJIbHBIX IIPOLIECCOB JUIS
pELIeHNs HECIOXKHBIX
[IPUKJIAIHBIX 337a4, B TOM
YUCIIEe ONpeAeIissl Mo rpapuKy
CKOPOCTh X0/ MPOLecca;

pelleHus 3a/1a4;

B nosceonesHolti scusHu u npu
usyuenuu /[pyeux yueonvix
npe/[memoas:

— pelIaTh MPUKIAIHBIC 3a/1a49H U3
Ononoruu, GU3UKN, XUMUH,
DKOHOMHKH H JIPYTUX MPEJIMETOB,
CBSI3aHHBIC C HCCIICIOBAHUEM
XapaKTePUCTHK TPOIECCOB,
WHTEPIPETHUPOBATH TIOJTYICHHBIE
PE3YIIbTATHI.

BBIYMCIICHUS (METO/IbI
peLICHUs ypaBHEHHI,
BBIYMCIICHUS
OIPEJEIIEHHOTO
MHTErpana);

— YMETb PUMEHSATH
[TPUIIOKEHNE TPOU3BOJHON
1 OTIpEeIETICHHOTO
MHTErpajia K pelieHnIo
3a/1a4 €eCTECTBO3HAHMUS;
— BJIa/IETh NOHSITUSIMHU:
BTOpast MPOU3BOJIHAS,
BBITTYKJIOCTh Tpaduka
(GyHKIMH; YMETh
rcciaen0BaTh (YHKITUIO Ha
BBIITYKJIOCTb.

CraTucruka u
Teopus
BEPOATHOCTEN,
JIOTMKA U
KOMOMHATOPHUKA

— OnepupoBaTh OCHOBHBIMH
OTIMCATEIIHBIMU
XapaKTEPUCTHKAMHU
YHCIIOBOTO Habopa: cperHee
apuQMeTHIecKoe, MeInana,
HanOOoJIblIee M HAaNMEHbIIIEE
3HAYCHUS,;

— OIepUpOBaTh MOHATUAMMU:
4acTOTa U BEPOSITHOCTh
COOBITHS, CITydalHBIN
BBIOOD, OIBITHI C
PaBHOBO3MOKHBIMU

PJICMCHTApPHBIMUA

— WMeTh npeacTaBieHue: o
TUCKPETHBIX U HEMPEPHIBHBIX
CITy9aliHbIX BEJIMYMHAX U
pacrnpeesieHUsX, O
HE3aBHCHUMOCTH CITyJaiHBIX
BEJIMYKMH; O MATEMATHYECKOM
0)KUJAHUH U TUCTICPCUHI
CJIyJaiHBIX BEJIMYUH; O
HOPMaJIbHOM PaclpeeICHUN 1
[prMepax HOPMaJIbHO
pacrpeaeNneHHbIX CIydalHbIX
BEITNYNH;

— MOHUMATh CYTh 3aKOHA
0ONBIINX YKCEN U
BBEIOOPOYHOTO METO1a

M3MCPCHUA BEPOSITHO CTCfI;

— OneprupoBaTh OCHOBHBIMU
onHcaTeIbHbIMU

XapaKTepUCTHUKAMHU YHUCIIOBOTO
HaOOpa; MOHATUSIMU: TeHepalibHas
COBOKYITHOCTb U BBIOODKA;

— OTepUpOBaTh NOHATUSIMHU: YACTOTA
U BEPOATHOCTb COOBITHS, CyMMa U
[POU3BE/ICHNE BEPOSATHOCTEH;
BBIYHCIISITH BEPOSTHOCTU COOBITUN Ha
OCHOBE TI0JICYETA YHCIIA UCXOJIOB;

— BJIAJIETh OCHOBHBIMU MOHATHSMU
KOMOMHATOPHKHU M YMETh IPUMEHSTh
170:¢

[P PELLICHUH 3a/1aY;

— UMCTb NPCACTABIICHUC 00

— UMETh MPECTaBICHUE O
LIEHTPAJIBHOM MpeaesIbHOM
TeopeMe;

— UMETh MPEeCTaBICHUE O
BHIOOPOYHOM
kodpurmenTe
KOppEJSLNU U JIMHEHHON
perpeccuu;

— UMETh MPEeCTaBICHUE O
CTATHCTUYECKUX TUTIOTE3aX
1 IIPOBEPKE
CTaTUCTUYECKOM THUIOTE3BI,
0 CTaTUCTHKE KPUTEpHUs U
€€ YpOBHE 3HAUMMOCTH;

— UMETh MPECTABICHUE




COOBITHSIMHY,

— BBIYHUCIIATH BEPOSATHOCTU
COOBITHI Ha OCHOBE MOJICUETA
quciia ICX0JI0B; B
n0BCEOHEBHOL HCUSHU U NPU
U3yUeHUuU Opy2ux npeomemos.
— OIICHWBATh, CPABHUBATH

1 BBIYUCIIATH B IPOCTHIX
CITydasx BEPOSITHOCTH
COOBITHI B peasbHOM KU3HU;
— YUTaTh, COMOCTABIIATH,

CPaBHUBATh,
MHTEPIPETUPOBATH B
HpOCTBIX Cnyqaﬂx
peanLHHe JaHHBIC,
[pPE/ICTAaBJICHHBIC B BUJIC
Ta0JIHII, JTUarpaMm,
rpauKoB.

— MMETh Mpe/ICTaBIeHUE 00
YCIIOBHOW BEPOSITHOCTH U O
[IOJIHOM BEPOSTHOCTH,
PUMEHSTH UX B PELICHUN
3aj1ay;

— UMETb NPEACTABIECHUE O
Ba)KHBIX YaCTHBIX BHJAX

\B noscednesHol JHcu3Hu U npu
u3yueHuu opy2ux npeomemos.
— BBIOMPATh MOIXOIAINE
METOJIbI TIPEACTABICHUS 1
00pabOTKHN JaHHBIX;

— YMETh peliaTh HECIOKHbBIS
3aJa4d Ha MIPUMEHCHHE
3aKOHAa OOJIBIIMX

qrcen B COLIMOJIOTHH,
CTpPaxOBaHHH,
31paBOOXPaHCHHH,
oOecrnieyeHnH 0€30I1aCHOCTH
HACEJICHUS B YPE3BBIYATHBIX
CUTYaIUsX.

pacnpeneneHuin u
[IPUMEHSTh UX B PEIICHUHU
3a7a4;

— UMETh  MPEACTABJIECHUE O
KOPPEISAIUN CITy4alHbIX
BCIIMYMH, 0 JIMHECHHOM,
[pETPECCUH.

OCHOBAaX TEOPUU BEPOSTHOCTEH;

— UMCTH MMpeaACTaBJICHUC (¢}
JAUCKPCTHBIX U HCTIPCPBIBHBIX
cnyqaﬁHHx BEJINYHNHAX u

[pacipeesieHusIX, O HE3aBUCUMOCTH
CIIy4alHbIX BEJIMYMH;

— HUMETh NPECTABIEHUE O
MaTEeMaTHYeCKOM OXKUIaHUU U
TUCTIEPCUU CITyYalHBIX BEIHYUH;
— HUMETh NPEICTABIICHUE O
COBMECTHBIX paclpeeIeHUsX
CITy4ailHbIX BEJIMYMH;

— MOHUMATh CyTh 3aKOHA OOJILIINX
YyKcesl U BBIOOPOYHOTO METOa
N3MEPEHUS BEPOSITHOCTEN;

— MMETh NPEJCTABICHUE O
HOPMAaJIbHOM paclpeieieHuu U
puMepax HOPMaJIbHO
pacipeneneHHbIX CIy4YalHbIX
BEJINYUH;

— UMETb  NPEACTABICHHE O
KOPPEJALMY CITy4allHbIX BEJINYNH;
B nosceonesHoll JcusHu u npu
U3yueHUU Opy2ux npeomemos:

— BBIUMCIIATH WU OLICHUBATh
BEPOSTHOCTH COOBITHI B peaIbHOM
PKU3HU;

— BBIOMPATh METObI MOJIXOISIIETO
MpeICcTaBiIeHUsT W 00paboTKH
TAaHHBIX.

0 CBSI3U DMITUPUUYECKUX U
TEOPETUICCKUX
pacrpeieICHNM;

— UMETh MPECTABIICHUE

0 KOJJMPOBaHUH,
JTBOMIHOM 3aIHCH,
TTBOUTHOM JIC

peBe;

— BJIaJIETh OCHOBHBIMH
MOHITHSIMH TEOpHUHU
rpagoB (rpad, BepmmHAa,
pedpo, CTETNeHb
BEPIIMHBI, MyTh B rpade) u
YMETh TPUMEHITh WX TPH
pellIeHnH 3a1ay4;

— UMETh TNpeACTaBICHUE O
epeBbIX u YMETh
[PUMEHSITh ero npy|
pEIlIeHNH 3a1a4;

— BJIa/IETh MOHITHEM:
CBSA3HOCTB; YMETb
[PUMEHITh  KOMIIOHEHTBI
CBA3HOCTU TIpU peEIIEeHUU
3aady;

— YMEThb  OCYUIECTBIISTH
nyTd 1o pedpam, 00XO0bl
pebep u BepiuH rpada;

— UMETh MpeACTaBICHUE

00 DitnepoBoM u
[ aMIITBTOHOBOM yTH;
NMETh

[MPCACTABJIICHHUEC O

TPYAHOCTH 3aJa4U




HAXO0XKICHUS

["amMuIbTOHOBA

MyTH,

— BJIAJICTh HOHSITHSIMHU:

KOHCYHBIC CUCTHEIC

MHO’KCCTBA; CUCTHEIC

MHOJKECTBA; YMETh

MMPUMEHSATH UX MPU

PELICHUH 33/1a4;

— YMETb NPUMEHSITh METOT

MaTeMaTHIECKOI

HTYKLIHH;

— YMETbh MPUMEHATH

npuHUUI {upuxie npu
CIIICHMH 3aJ1ad4.

TexkcTOoBBIC 3a1a4H

— Pemarts HecI0KHBIC
TEKCTOBBIC 3aJja4M PA3HBIX
THUIIOB,

— aHaJIM3UPOBATh YCIOBHUE
3a7a4M, CTPOUTH JJIS €€
pELICHUS] MATEMaTUYECKYIO
MOJICIIb,

— IIOHUMATh u
HCT0JIb30BATh JIJI PEILICHUS
3a1a49u uHdopmaruio,
[IPEACTABICHHYIO B BUJIE
TEKCTOBOM M CUMBOJILHOMU
3alMCcH, CXeM, TaOJIuIl,

Pemratr 3amaun
Pa3HBIX THUIIOB, B TOM YHCJIE
3aJa4n MOBBIILICHHOM
TPYIHOCTH;

— BBIOMPATh ONTUMAJILHBIN
METOJ] pEIICHUS 3a/1a4H,
paccMaTpuBas pa3InyHbIC
METOIbI;

— aHaJM3UPOBATh YCIOBUE
3aJa4H, MIPOBOJIUTH
TOKa3aTeNbHbIC PACCYKICHHUS;

— Pematp pazHbie 3a1auun
MOBBIIICHHOW TPYTHOCTH;

BBHIOMPATH ONTUMAJIBHBIN METOT
perieHus

METO/IBI;

[POBOAUTH JTOKA3aTEIbHbBIE
paccyxaeHus

[pU PEIICHUH 3a]]auu;

— pelaTh 3a7auu, TpeOyromIre
nepedopa BapuaHTOB, MPOBEPKHU

JMarpamm, — pelaTh 3a/1a4M, TpeOyroIneyCI0BHMA, BbI

rpauKoB, nepebopa BapHaHTOB, MPOBEPKH|00pa ONTUMAIILHOTO PE3yIbTaTa;
PUCYHKOB; YCIIOBUH, — aHAJU3UPOBATh U
— JIeHCTBOBATh 110 BbIOOpA ONTUMAJIbHOTOMHTEPIPETUPOBATH MOJTyYCHHBIE
QJITOPUTMY, €3yJIbTaTa; CIICHMSI B KOHTEKCTE

— aHaJIM3UPOBATh YCIOBHUE 3a/la4H,

3aga4du, pacCMaTpuBas pasIMu4HbIC

— CTPOUTH MOJCJIb PCIICHUA 3aJa4H,




COJIepKAIEMYCSI B YCIIOBHH
3a1auu;
— WCIIOJIB30BATh JIOTHYECKUE
paccyKJIeHHS MTPH PEIICHUN
3a1auu;
— paboTaTh C M30BITOYHBIMH
YCIIOBHSIMH, BBIOMpAs M3 BCeH
nH(pOpMaluY JaHHBIE,
HE0OX0IUMBbIE [T PEeIIeHUs
3a1auu;
— OCYIIECTBJIATH HECIOXKHBIN
repedop BO3ZMOIKHBIX
pereHui, BEIOUpas u3 HuX
ONTUMAJILHOE MO0 KPUTEPUSIM,
chopMyIUPOBAHHBIM B
YCIIOBUU;
— aHaJIM3UPOBaATh U
MHTEPIPETUPOBATH
[OJTy4YCHHBIC PEILICHUS B
KOHTEKCTE YCJIOBHS 337a4H,
BBHIOMPATH PEUICHUS, HE
[IPOTHUBOPEYAIINE KOHTEKCTY;
— pelIaTh 3a1a4y Ha pacyeT
CTOUMOCTH
MOKYIOK, YCIYT, O€3/10K U T.
I.;
— pelaTh HeCIIOKHbIE
3a]1auM, CBSI3aHHBIE C

— aHaJIN3UPOBATh u
MHTEPIPETHPOBATH PE3YIIHTATHI
B KOHTEKCTE YCIOBHS 3a/1a4H,
BbIOUpATh PEIICHMUS, HE
IPOTHBOpEYAINE KOHTEKCTY;
— MEPEeBOANTH TPU PEIICHUH
3a/1auu MH()OPMAIHIO U3 OJTHON

(GbOpMBI B IPYTyI0, HCTIOJIB3YS

npu
HE00X0IUMOCTH CXEMBI,
TaOJINLIbI, rpadukw,
TarpaMMBl.

YCIIOBHS 3a]1a4, BBIOMPATh PEIICHHS,
HE MMPOTUBOPEYAIINE KOHTEKCTY;

— TIEPEBOJUTH MIPH PELICHUH 33/1a4H
WH(POPMALINIO U3 OJTHON (OPMBI
3arvcu

B JIPYTYIO, HCIIOJB3YS IPU
HEOOXOIMMOCTH CXEMBI, TAOJIUIIbI,
rpaduku, TuarpaMmsl.

B nosceonesHoll scusHu u npu
U3yUeHUU Opy2ux npeomemos.

— pemrath MpakTUYeCKHue 3a1auul 1
3aJlaqy U3 IPYTUX MPEIMETOB.




TOJIEBBIM Y9aCTHEM BO
BIIAJICHUH

(bupMoii, mpeanpusTHEM,
HEBUKHUMOCTBIO;

— penraTh 3aJ1a4uM Ha
[TPOCTHIC MPOIIEHTHI (CUCTEMBI
CKHJIOK, KOMUCCHH) U HA
BBEIYHCIICHUE CIIOKHBIX
MTPOIICHTOR B Pa3INIHBIX
CXeMax BKJIQJIOB, KPSIUTOB H
HTIOTEK;

— pelraTh MPaKTHISCKUE
3a/1auu, TpeOyromnme
MCII0JIb30BaHUS
OTpULIATENIbHBIX YHCEN: Ha
OTpe/iesieHUue TEMIIEPaTyphl,
[MOJIOKEHUSI HA BPEMEHHOM
OCH (10 HAIIIeH 3PBI U TIOCIIE),
TTyOMHBI/BBICOTHI, Ha
NBUKEHHE JIEHE)KHBIX CPEJICTB
(mpuxoxa/pacxon) u T. I.;

— HCII0JIb30BATh MOHSITHE
MacIiTala a7 HaX0KJIeHUs
PacCTOSIHUI U IJIMH Ha
KapTax, IUIaHaX MECTHOCTH,
MJ1aHaX TOMEIIECHUH,
BBIKpOIiKax, Mpu paboTe Ha
KOMITIBIOTEPE U T. TI;

YTBEPKICHUS;
- BIAJETh HOHSATUSIMH
CTepEOMETPHUH: npusma,
napaieNienuIe], MupaMuia,
TETpa’Ip;

- MMETh MPEJICTaBICHUS 00
AKCHOMaX CTEPEOMETPHU U
CIICZICTBUSX U3 HUX U YMETh
NPUMEHSTH UX [P PEIICHUN
3a1aq;

- YMETh CTPOUTH CEUCHUS
MHOTOTPaHHUKOB c
VCTIOJIb30BAHNUEM PA3THUHBIX
METOJIOB, B TOM YHCJIC 1 METOIa
CIIE/IOB;

- UMETb IPEICTaBICHUE O
CKPEUIMBAIOIINXCS IPSIMBIX B
MPOCTPAHCTBE U YMETh
HAXOJIUTh YTOJI U PACCTOSTHHE
MEXTy HUIMH,

- MPUMEHSATH TEOPEMBI O
MapayIeIbHOCTH TPSMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE
NpU PEUICHUU 3a/1a4;

- YMETh PUMECHSITh
napajielIbHOE TPOCKTHPOBAHKE
i u300paxkeHus Guryp;

- yMeTh PUMEHSTh
NEePIECHANKYISPHOCTH MPSIMOM
U TJIOCKOCTH IIPU PEIICHUU

3a1a4;

0 pa3BepTKe
MHOTOTpaHHUKA U
KpaTyauuiem IIyTH Ha
[IOBEPXHOCTU
MHOTOTPaHHUKA;

- BJIAJIETh Pa3HBIMU
crioco0amu 3a/1aHus
[PSIMOM YPaBHEHUSIMU U
YMETh IPUMEHSATH MPHU
pellIeHnH 3a1ay4;

- UMETh NPEJCTABIIEHUE O
TTBIDKCHUSIX B
[IPOCTPAHCTBE:
MapajuieIbHOM IEepEeHoCE,
CHUMMETPUH OTHOCHUTEIIHLHO
[JIOCKOCTH, IIEHTPaJIbHON
CUMMETPUH, TOBOPOTE
OTHOCUTEJIBHO MPAMOiA,
BUHTOBOW CUMMETPHH,
YMETh IPUMEHATh UX IPU
pelIeHny 3a/1ay;

- HMMETb NPEJCTaBICHUE

0 101 AI1
OPTOrOHAJIBHOW MTPOEKIUY;
- HMMETb NPEJCTaBICHUE

0 TpPEeXTpaHHOM u
MHOTOTPAaHHOM  yriie |
[PUMEHSITh CBOMCTBA|
MJIOCKUX YIJIOB

MHOT'OTpaHHOI'O yrjla TIpH

PCIICHWM 3a4a4.




TI'eomempus

OmnepupoBath Ha 0a30BOM
YPOBHE TMOHSATHUSMH: TOYKA,
mpsiMas, TUIOCKOCTh B
[IPOCTPAHCTBE,

[apajIeIbHOCTh

MEePIICHIUKYIISIPHOCTD
MpsIMBIX U IUIOCKOCTEH;
pacro3HaBaTh OCHOBHBIE
BUTBI MHOTOT'PaHHHKOB
(mpusma, MApaMHU/Ia,
[IPSIMO YT OJIbHBIN
rapasiesIenune],
M300paxaTh

¢burypsl  oT

=

Ky0);
n3ydaeMble
pykH W C
MpUMEHEHHEM MIPOCTHIX
YEPTSIKHBIX ~ MHCTPYMEHTOB;
nenath (BBIHOCHBIC) TIJIOCKHE
YePTEIKU u3 PHUCYHKOB
MPOCTBHIX OOBEMHBIX (QUTYD:
BUJ] CBEpXy, COOKY, CHH3Y;
W3BIICKaTh HMH(OpMAIMIO O

[IPOCTPAHCTBEHHBIX
reoMeTpuueckux  (urypax,
[IpeICTaBICHHYIO Ha
yepTexkax M PUCYHKAaX;
[IPUMEHSITh Teopemy

[Mudaropa npu BEUUCICHUH
PJIEMEHTOB

CTepeoMeTpudYecKux  Guryp;
HAXOIUTh 00BEMBI 51
[JIOIA1 MIOBEPXHOCTEN
[IPOCTEUIINX

OrnepupoBaTh NOHITHIMU:
TOYKa, MPsiMasi, INIOCKOCTh B
IPOCTPAHCTBE, MAPAJUIETHLHOCTD
U TICPIICHIUKYISIPHOCTh
MIPSIMBIX U IIJIOCKOCTEM;
MPUMECHSITH JUTS PEIICHUS 3a]1a9
TEOMETPHYCCKUC
(daxThl, €CJIM yCIIOBUSA
MPUMCHCHHS 3a/IaHbl B SIBHOM
dopme;
[pemIaTh 3a/1a4 Ha HAX0XKJICHUE
TCOMETPUICCKHUX BEIIMYUH TI0
00pasiam Win aJropuTMam;
nenath (BBIHOCHBIE) TUIOCKHE
YePTEKH M3 PUCYHKOB
00bEMHBIX QUTYp, B TOM YUCTIE
pYCOBaTh BUJI CBEPXY, COOKY,
CTPOUTH CEUEHUs
MHOTOTPaHHUKOB; U3BJICKATh,
UHTEPIPETUPOBATH U
peoOpa3oBbIBATH
nH(OpMaIHIo 0
reOMETpPUYECKUX QUrypax,
MPEJICTABICHHYIO Ha YepTexkax;
MPUMEHSITh FT€OMETPUYECKHE
(dakTsl [UTs1 penieHus 3a/1a4, B
TOM YHCJIE MPEAIOoIararmnx
HECKOJIBKO IIaroB PelIeHHS;
OTHMCHIBATh B3aUMHOE
pacrooKeHne MHOTOTpaHHUKA
MoCIie CIIMIJIOB, CPE30B U T.II.
(ompenensTh KOJINYECTBO
BEpILNH, peOep U rpaHeit

Bianers reOMEeTPUIECKUMU
MOHATUSIMH TPU PpEIICHUH 3ajad |
MPOBEJICHUN  MaTeMaTUYECKUX
pacCyXICHHUIA;
- CaMOCTOATENBHO (POPMYITHPOBATH
OTpeesICHUs reOMETPHUYECKUX
¢Guryp, BEIIBUTATH THIIOTE3BI O HOBBIX
CBOMCTBAxX 51 MIPU3HAKAX
FEOMETPUYECKHUX ¢buryp u
000CHOBBIBATh MJIM OIPOBEPraTh WX,
0000111aTH 1501051
KOHKPETU3UPOBATh PE3YJIbTaThl Ha
HOBBIX KJlaccax (UTyp, MPOBOIHTH B
HECJIOKHBIX CITydasix
KJ1acCcH(pUKaInio buryp o
pa3IMYHBIM OCHOBAHUSIM;
- HCCIEeN0BaTh YEPTEKH, BKIIOUAS
KOMOWHaIMK QUryp, U3BJICKaTh,
WHTEPIPETUPOBATH u
peoOpa3oBbIBaTh HHPOPMALIHIO,
[IPEJICTABICHHYIO Ha YepTexkKax;

- peuath 3aJa4u reOMETPUYECKOTO
colep)KaHHUd, B TOM 4YHCIE B
CUTYaIUsX, Kor/ia AITOPUTM
pellieHrs He ClenyeT SBHO U3
YCIIOBUS, BBIMIOJHATE HEOOXOIUMBIE
TSt peleHus 3a1auu
NTOTIOJTHUTETIbHBIE MOCTPOEHMS,
HCCIIeI0BaTh BO3MO’KHOCTh
NpUMEHEHHUsI TeopeM U (GopMyn Uis
pelLeHus 3a/1a4;

- yMeTb bopmynupoBaTh "

N JOKa3bIBATb TCOMCTPUYICCKHUC

limeTb mpencraBieHue 00
AKCOMAaTHYECKOM METOJE;
- BJIAJCTh IIOHATUEM
reOMEeTpPUUECKHE MecTa
TOYEK B TIPOCTPAHCTBE U
YMCTb TPHUMCHATbL HUX IJId
pelieHus 3a1ay;

- YMCTb IPUMCHATDH JJIA
peuieHusl 3ajad  CBOWCTBA

[UIOCKMX W JABYT'PaHHBIX
YIJIOB, TPEXTPaHHOTO
yria, TEOPEMBI

KOCUHYCOB M CHUHYCOB ISt
TPEXTPaHHOTO YIJIa;
- BIAJETh MOHITHEM
MEePICHIUKYIIIPHOE
CEUeHHE MPU3MBI U YMETb
[PUMEHSITD ero npu
pEIlIeHNH 3a1a4;

- HMMEeTh IPEeJCTaBICHUE

(6] HBOP'ICTBCHHOCTH
IMIPpaBUJIbHBIX
MHOT'OI'PAaHHUKOB;

- BJIAJCTDH IIOHATHUAMU
LHCHTPAJIbHOC u
[MapaJJICJIIbHOC

[IPOEKTUPOBAHUE U
[IPUMEHATH UX IIPU
[MOCTPOCHUU CEUCHUH
MHOT'OIPAHHUKOB METOZ0M
[IPOCKLIUN;

- HUMETb IIPEJCTABICHUE




MHOT'OI'PaHHUKOB C - UMCTb IPCACTABIICHUSA

npuMeHeHueM (Gopmyi; 0 npeoOpazoBaHUN

pacro3HaBaTh OCHOBHEIC nono0us, TOMOTETHH |
BH/JbI TCJI BpalllCHUA (KOH}’C, YMCTb IMPUMCHATH UX IIPH|
IAHAP, chepa u map); peleHnN 3a1a4;

HaXO0IUTh 00BEMBI U - YMCTh pellaThb 3aaayul
TUTOIIAIN TIOBEPXHOCTEH Ha IDIOCKOCTH METOIaMH
[IPOCTEHIINX CTEepeOMETpHUH;

MHOTOTPAaHHUKOB M TEJ
BpAIICHHSI C TPUMECHEHUEM
bopmyn. B nosceonesmoii
DICUBHU U NPU U3YYeHUU

Opyaux npeomemos: BJIAJICTh TIOHATHSAMHU
COOTHOCHUTbH aOCTpPaKTHBIE paccTosHue Mex/1y QUrypamu B
rEOMETPHYCCKHE TIOHATHA M |nnocrpancTse, 0Ot

(axThl C pealbHbIMU EePICHANKYISP ABYX

PKM3HEHHBIMH 0OBEKTaMHU CKPEIMBAIOIIXCS TIPSIMBIX 1
CHTYALUAMH; HCHIONB30BATE |y \jeTs, IPUMEHATH HX IIPH

CBOHCTBA pEeLIeHnH 3a1a4
IPOCTPAHCTBEHHBIX

reOMETPUYECKUX QUTYD IS
peLIeHns] THIOBBIX 3aa4
[IPaKTHYECKOTO
COZEPKAHHUS;
COOTHOCHUTH OBEPXHOCTEH
OJIMHAKOBOM Pa3INYHOTO
COOTHOCHUTD

TUTOIIA/U TN (POPMEI

pa3mepa; 00beMbl

MPSIMBIX U IIJIOCKOCTEN B
[IPOCTPAHCTBE;
(bopMynUpoBaTh CBOWCTBA U
pU3HaKK (GUryp; J0Ka3bIBATh




NpsiMble U IUIOCKOCTH U yYMETh
[IPUMEHSTH UX IIPU PELICHUH 3a/1a4;

- UMETh MPEJCTaBICHUE O TIOJO0NH B
[IPOCTPAaHCTBE U  yMEThb  peuiarhb
3aJaud  Ha OTHOILIGHHE IUIOIAfeH
noBepXHOCTEH NONOOHBIX ¢uryp. B
[MOBCEJHEBHOM  KM3HM WM IIpH
M3Y4YE€HUU JAPYTUX MPEIMETOB:

- COCTaBJIATh C UCIOJIb30BAHUEM
CBOMCTB  I€OMETpPHUUYECKUX  (uryp
MaTeMaTHYeCKHe MOJIeNN IS
pelieHrs  3aJad  MPaKTUYECKOTO
XapakTepa U 3aJad M3 CMEXHBIX
TCLIUILINH, UCCIIEI0BaTh
MOJTy4YeHHbIE MOJIeNN
MHTEPIPETHPOBATH PE3YJIbTAT.

n

UcTopusi 1 MeTOABI
MaTeMaTUKHU

— OmnuceIBaTh OTAEIBHBIE
BBIJTAIOLECS PE3YIIBTATHI,
[1OJIy4EHHBIE B XOJE€ Pa3BUTHUSA
MaTeMaTHKU KaK HAyKH;

— 3HATh [IPUMEPBI
MaTeMaTHYE€CKUX OTKPBITUI U
VX aBTOPOB B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOM
HCTOPHUEN;

— MOHMMATh POJIb
MaTeMaTHKU B Pa3BUTHHU
Poccuu;

— IPUMEHSTh U3BECTHBIC
METO/IbI ITPU PELLIEHUN
CTaHJAPTHBIX U

HCCTAHAPTHBIX

— 3HaTh MIPUMEPHI
MaTEeMaTHUYECKUX  OTKPBITHIA;
MPEICTaBISATh BKJIA]]

BBIJIAIONINXCS MATEMaTHKOB B
pa3BUTHE MAaTEeMAaTUKH M UHBIX
Hay4YHBIX 00J1acTeil;

— UCIOJIb30BaTh OCHOBHBIE
METO/IbI JI0Ka3aTeNbCTBRA,
MPOBOAMUTH JOKA3aTeIbCTBO H
BBITIOJTHATH OMPOBEPIKCHHUE;
3aMeuaTh u
XapaKTepr30BaTh
MaTeMaTUYECKHe
3aKOHOMEPHOCTHU U Ha UX
OCHOBE XapaKTepU30BaTh
KpacoTy U COBEPLIEHCTBO

OKPYKaromero M1upa, a Takixe

— VIMeTh TIpe/icTaBICHHE O BKJIAJE
BBIIAIOIINXCS MaTEMaTHKOB B
pa3BUTHE HAYKH;

— MMOHUMATh POJb MAaTEMaTUKH B
pazsutuu Poccuu;

— HCI0Jb30BaTh OCHOBHEIE

METO/Ibl JI0Ka3aTeNbCTBa,
[IPOBOJIUTH JI0Ka3aTeJIbCTBO "
BBITOJIHATH OIIPOBEPKEHUE;

— IPUMEHATh OCHOBHBIE  METO/pb]
peLIeHNs] MaTeMaTH4YeCKUX 3a/1ay;

— Ha ~ OCHOBE  MaTeMaTUYECKHUX
3aKOHOMEPHOCTEN B IIpUpOJIE
XapaKTepu30BaTh KpacoTty u

COBEPLICHCTBO OKPYKAIOLIEr0o MUpPA U
[IPOU3BEICHUI UCKYCCTBA;

[Tpumenars
MaTeMaTH4eCKUe 3HAHUSI K
HCCJIEIOBAaHUIO
OKpY>KAIoIllero MUpa
(MoenupoBaHue
(bu3HYECKUX MPOIIECCOB,
3a/1a4l SKOHOMUKH ).

— IPUMEHSTH IPOCTENIINE




MaTeMaTHYECKUX 3a]1a4; MPOU3BEICHUI UCKYCCTBA; MPOrpaMMHBIC CPEJICTBA U

— HpI/IMeHSITB HpOCTCﬁH.IPIC BHGKTpOHHO-KOMMYHI/IKaI_II/IOHHBIe

MPOrpaMMHBIC CPEJICTBA U CUCTEMBI IIPH PEIICHUN

PIICKTPOHHO- MaTeMaTUYECKUX 3a/1a4;

KOMMYHI/IKaHI/IOHHI)Ie CHUCTEMBI — MOJIH30BATHCA HpI/IKJIaI[HI)IMI/I

[IPY PEIICHUH MaTEMAaTHYCCKUX [[TPOrpaMMaMH M IIporpaMMamMu

3a1ad. CUMBOJIbBHBIX BI)ILH/ICJ'IGHI/H\/JI JJIS1
MCCIIEIOBAHUS MaTEMATUUECKUX
00BHEKTOB;

COAEPKXAHUE ITPOT'PAMMBI
B cootBetcTBUM ¢ npungToi KoHuenuuei pa3Butus MareMatudeckoro oopazosanus B Poccuiickoit denepaiuu, MaTeMaTHYECKOE

oOpa3oBaHue peIIaeT, B YaCTHOCTH, CJICAYIOIINE KIIOUEBbIC 3aaUH:

- «IPEIOCTABIATh KOKIOMY 00yUJaroIIeMycsi BO3SMOXKHOCTh JIOCTH)KEHUsI YPOBHSI MAaTEMAaTHUYECKUX 3HAHUH, HEOOXOAUMOTO JIJIst
JaabHENIeN yCTIITHOM KU3HH B OOIIIECTBEY;

- «obecrieunBaTh HEOOXOAMMOE CTPAHE YHUCJIO BBHIITYCKHUKOB, MaTeMaTH4YeCKas MOATOTOBKA KOTOPHIX JOCTATOYHA JIJIs
IIPOJIOJKEHUST 00pa30BaHUs B PA3IUYHBIX HAMPABICHUAX U JJISI IPAKTHUUECKOM JIESITEIFHOCTH, BKIIIOYAs IIPEIOIaBaHNe
MaTeMaTHUKH, MaTeMaTHIECKUE UCCISIOBaHus, pPaboTy B chepe HHPOPMAITMOHHBIX TEXHOJIOTHN U JIP.»;

- «B OCHOBHOM OO0IIIeM U cpeHeM 001eM o0pa3oBaHUN HEOOXO0IUMO MPEAYCMOTPETh TOJATOTOBKY 00YUYaOIIMXCS B

COOTBCTCTBHH C HUX 3aIlIPpOCaMM K YPOBHIO ITIOJATI'OTOBKH B C(bepe MaTEMaTHYICCKOI'O O6paBOBaHI/I${».

CoOTBETCTBEHHO, BBIJICISAIOTCS TPU HANPABJICHUS TPEOOBAHUM K pe3yJbTaTaM MaTeMaTHYECKOTO 00pa30BaHMUS:
1) mpakTUKO-OPHUEHTHPOBAHHOE MAaTEeMAaTHIECKOE 00pa3oBaHUe (MaTeMaTHKa JJIs KU3HH ),
2) MareMaTtuKa I UCIOJIb30BaHus B IPOQECCH;
3) TBOpUeCKOe HarpaBJcHUE, Ha KOTOPOE HAIlEJICHbI Te 00yJaromuecs, KOTOPbIe IUIAHUPYIOT 3aHUMAThCSI TBOPUYCCKOU U
UCCIeI0BATEIBCKOM paboToM B 00J1acTU MaTEMATUKH, (DU3UKH, SKOHOMUKH U IPYTUX 001aCTAX.

OTU HaNpaBJICHUS PEATU3YIOTCS B IBYX OJIOKaX TPEOOBAHUM K pe3ysbTaTaM MaTeMaTUYECKOTr0 00pa30BaHusl.



Ha 0a3oBomypoBHe:

- Bommyckauk Hayuurtesi B 10-11-M kimaccax: it HCIIOJIB30BaHUSI B TTIOBCETHEBHOM XKU3HU M 00€CTICUeHHS] BOZMOXKHOCTHU
YCHEITHOTO MPOIOKEHUST 00pa30BaHUs M0 CIEIHUATBHOCTSM, HE CBS3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BaHUEM MaTEMAaTUKH.

- BBIIYCKHUK MOJYYHMT BO3MOKHOCTh HAYUMThCs B 10-11-m kimaccax: nj1st pa3BUTHUSL MBIIUJICHUS, UCTIOJIB30BAHUS B
MOBCETHEBHOM JKM3HU U 00ECIIeUEHUsI BO3MOXKHOCTH YCIIEIITHOTO MPOJAOJIKEHUS 00pa30BaHus M0 CIENUATIBHOCTSM, HE CBSI3aHHBIM C

MPUKIAAHBIM HCIIOJIB30BAHUCM MATCMATUKHU.

Ha yray6JenHoMypoBHe:
Breinycknuk HayuuTes B 10-11-m kmaccax: s yCHEITHOTO TPOIOKEHUST 00pa30BaHMsl IO CICIIUATILHOCTSIM, CBSI3aHHBIM C
MPUKJIAHBIM UCIIOTb30BaHUEM MATEMaTHUKH.
- BBINycKHHUK MOJYYHT BO3MOKHOCTh Hay4YuThes B 10-11-M kiaccax: ais obecrieueHrst BO3SMOKHOCTH YCIICIITHOTO

IPOJOJIKEHUST 00pa30BaHUS 110 CHEUATBHOCTSIM, CBA3aHHBIM C OCYIIIECTBICHUEM HAYYHON U UCCIIEI0BATEIBCKOMN IS TEIIbHOCTH B
00JIaCTH MaTeMaTHKU U CMEXHBIX HayK.

B cootBetcTBUEM ¢ DenepanbHbiM 3aKkoHOM «O06 oOpa3zoBanuu B POy (cT. 12 m. 7) opranuzaium, oCymecTBISIONINE
o0pa3oBaTeIbHYIO ACSITEIBHOCTD, PEATM3YIOT 3TH TpeOOBaHMs B 00pa30BaTEIHLHOM MPOIECCE C YYETOM HACTOSIEH TPUMEPHOMN
OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl KaK HA OCHOBE yU€OHO-METOIMYECKUX KOMITJIEKTOB COOTBETCTBYIOIIETO YPOBHS,
BxoAsuux B @enepanbHblil nepeueHb MuHucTepcTBa oOpa3oBaHus U Hayku Pocculickoit @eaepaiuu, Tak U ¢ BO3MOXKHBIM
MCIIOJIb30BAaHUEM WHBIX UCTOYHUKOB yueOHOM nHpopmaluu (yaeOHO-METOANIEeCKHE TOCO0HsI, 00pa30BaTeIbHBIC MTOPTAIIBI U CANTHI
U Jp.)

[lenn ocBoenmsi mporpaMmbl 0a30BOTO YPOBHS - OOECIIEUCHHE BO3MOXKHOCTH HCIIOJIH30BAHUS MATEMAaTHYECCKUX 3HAHUU H
YMEHUM B MOBCEIHEBHOW KM3HU U BO3MOKHOCTH YCHEHIHOTO MPOJOJKEHHS] 00pa30BaHMs MO CHEUUATBLHOCTSM, HE CBA3aHHBIM C
MPUKJIAIHBIM HCIOJIb30BAHHEM MaTeMaTUKU. BHYTpU 3TOro ypOBHS BBIIECISIOTCS JIBE Pa3IMUHBIE MPOTPAMMBI: KOMHEHCUPYIOUAS]
0a306as N 0CHOBHAsI OA308a31.

Komnencupyromas 6a3oBasi mporpamMma COAEP>KUT PACIIMPEHHBIN O0JIOK MOBTOPEHUS U MpeAHA3HAUYCHA JIA T€X, KTO IO



Pa3IMYHBIM [IPUYUHAM MOCIIE OKOHYAHUSI OCHOBHOM IIKOJIBI HE UMEET JOCTATOYHOM MOATOTOBKH JJISI YCIIEUTHOTO OCBOEHHUS
pa3zesioB anreOpbl U Hayajl MaTEMAaTUUYEeCKOTO aHaln3a, TeOMETPUHU, CTATUCTUKU U TEOPUU BEPOATHOCTEH MO MporpaMme CpeaHei
(mosHo#) 00111€00pa30BaTENIBHON MIKOJIBI.

[Iporpamma o maTeMaTuke Ha 6a30BOM YpPOBHE IMpeHA3HAUYCHA JJIsI OOYYAIOIIUXCS CPETHEN MIKOJIbI, HE UCIIBITHIBABIITUX
CEPBhE3HBIX 3aTPYAHEHUN HA MPEIBIAYIEM YPOBHE 00yUEHUS.

OO6yuaroiuecs, OCylecTBIAONME 00ydeHue Ha 6a30BOM YPOBHE, JIOJKHBI OCBOMTH 00IIIME€ MaTeMaTUYECKUE YMEHUS,
HEO0OXOAUMBIE JJIsI )KU3HU B COBPEMEHHOM OOIIIECTBE; BMECTE C TEM OHU IMOTYy4Yal0T BO3MOXKHOCTh U3YUUTh MPEIMET TIyOKe, C TEM,
9TOOBI B JJaJbHEHIIIEM MMPU HEOOXOIMMOCTH U3y4aTh MaTEMATHKY sl TPO(ECCHOHATIBHOTO TPUMEHEHHUS.

[Ipu n3yueHun MaTeMaTUKU Ha YTIYOJICHHOM YPOBHE MPEIBSIBISIIOTCS TpeOOBaHMsI, COOTBETCTBYIOIINE HAIPABICHUIO
«MaTeMaTHKa JJig MpopeCcCUuOHAIBHON AESTENHHOCTH»; BMECTE C TEM BBIMYCKHUK MOJTYYaeT BO3MOKHOCTh U3yYUTh MAaTEMATHKY Ha
ropaszio 6osee BBICOKOM YPOBHE, YTO CO37acT GyHIaAMEHT ISl JaJIbHEUIIIEro Cephe3HOTr0 U3YYeHUs MAaTEMaTUKH B BY3e€.
[IpumepHBbIE TpOrpaMMBbl COJIEPKAT CPABHUTEIIBHO HOBBIN I POCCUMCKOM IIKOJIBI pa3es «BepodaTHOCTh U cratucTuka». K atomy
pazzieny OTHOCATCS TaK)Ke CBEJICHHS U3 JIOTUKUA, KOMOMHATOPUKHU U TEOPUU TpadoB, 3HAUUTETHFHO BapbUPYIOIIUECS B 3aBUCUMOCTH

OT TUIIA IPOIPAMMBL.

Bo Bcex mpuMepHBIX mporpamMMax 00JbIII0e BHUMAHKE YACISIETCS MPAKTHUKO-OPUEHTUPOBAHHBIM 3afadyaM. O/iHa 13
OCHOBHBIX IIeJIeH, KOTOPYIO pa3pabOTYMKU CTAaBUIIU TIEpe]l COOOM, - CO37aTh MPUMEPHBIE IPOTPAMMBI, T/I€ €CTh MECTO MPUMEHEHUIO
MAaTEMaTHYE€CKUX 3HAHUM B )KU3HMU.

[Tpu n3ydeHnn MaTeMaTUKU OOJIBIIIOE BHUMAHUE YCISICTCS pa3BUTHIO KOMMYHHUKATUBHBIX YMEHUH ((OPMYITHpPOBATH,
apryMEHTHPOBATh U KPUTUKOBATH), ((OPMUPOBAHNIO OCHOB JIOTUYECKOT'O MBIIIJICHUS B YACTH TPOBEPKU UCTUHHOCTHU U JIO)KHOCTH
YTBEPKIACHUN, TIOCTPOCHUS IPUMEPOB U KOHTPIIPUMEPOB, LIETIOYEK YTBEPKICHU M, GOPMYITUPOBKU OTPUIIAHUH, a TAKKe
HEOOXOJUMBIX U I0CTAaTOYHBIX YCIOBUN. B 3aBUCUMOCTH OT YpOBHS MPOTrpaMMBbl OOJIbILIE€ UM MEHbIIIE BHUMAHUS yIEIAETCS

YMEHHUIO paboTaTh MO aJrOpUTMY, METOJIaM MOUCKA aJTOPUTMA U ONPEEICHUIO TPAaHULl MPUMEHUMOCTH alrOPUTMOB.



TpeboBanus, chopmyaupoBaHHble B pa3aene «['eoMeTpusi», B O0NbllIel CTENEHN OTHOCITCS K Pa3BUTHIO MPOCTPAHCTBEHHBIX
MpeICTaBICHUN U rpauecKuX METO0B, YeM K (JOpPMajIbHOMY OMMCAHUIO CTEPEOMETPUUECKUX (PAKTOB.

OcHoBHas 0a3oBasi nporpaMma

AJire0pa ¥ Ha4aJ1a aHAJIH3A

[ToBTOpenue. Pemenue 3a1ay ¢ UCMOAB30BAHUEM CBOWCTB YMCE M CUCTEM CUMCIICHUS, ACIIMMOCTH, 10JeH U yacTell, MpOoIeHTOB,
MoJyJiel uyncen. Pemenue 3aiau ¢ UCIIOJIb30BaHUEM CBOMCTB CTENEHEN U KOPHEHM, MHOIOWIEHOB,Ipe00Opa30BaHUil MHOTOWIEHOB U

JTPOOHO-PAITMOHATBHBIX BBIPAKEHUM.

Pemenue 3a1a4 ¢ MCNOIB30BaHUEM I'PAlyCHOM Mephl yriia. Moaysib 4Kciia U €ro CBONCTBA.

Pemrenne 3amau Ha JBMXKEHHE M COBMECTHYIO paOOTy ¢ MOMOIIBIO JIMHEHHBIX U KBAJIPATHBIX YPAaBHEHUHN U WX cucTeM. Pelrenne
3aJlay C TTOMOIIBIO YUCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOW MEPEMEHHOM, ¢ MPUMEHEHNEM N300PaKeHUS YUCITOBBIX
IPOMEXKYTKOB.

Pemrenne 3amau ¢ UCIOIB30BaHMEM YUCIOBBIX (DYHKIIMN U UX TpadukoB. Mcnonp3oBaHue CBONCTB U rpad)UKOB JTUHEHHBIX

KBaJAPATUYHBIX (YHKIUH, 00paTHON MPOTOPIMOHAIBHOCTH B GyHKIMH " ['padudeckoe perieHne ypaBHEHUN 1 HEPABEHCTB.
Tpuronomerpudeckas OKpyKHOCTb, paduanras mepa yenia. CuHyc, KOCUHYC, TAHT€HC, KOMAaH2eHC TIPON3BOIBHOTO yriia. OCHOBHOE

TPUTOHOMETPUYECKOE TOKIECTBO M CIIEJCTBUS U3 HETO. 3HAUCHUS TPUTOHOMETpUUecKuX GyHKmid 1y yrios 0°, 30°,

45°, 60=. 90°, 180°, 270=. (0.- pax)
Dopmynvl CIOAHCEHUST MPULOHOMEMPULECKUX PYHKYUL, opmynsl npusedeHus, hopmy.ivl

osotinozo apeymerma. Hynm GyHKIMY, MpoMEeXXyTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTh. HanbombIiee v HanMeHbIee 3HaYeHNE
dbynkuun. [lepunonnueckue Gpynkuuu. YeTHOCTh M HEUETHOCTH GYHKIMI. CrodcHble yHKYUU.
Tpuronomerpudeckue GyHKIuU y = COSx, y = SinX, y= tgx. @yuxyus y =ctgx. CroiicTBa u rpaduKu TPUTOHOMETPUUIECKUX

byHKLIMIA.

ApPKKOCHHYC, apKCUHYC, apKTaHI'€HC YHcia. Apkkomanzenc yuciaa. IIpocreiiline TpUroHoMeTpuuecKe ypaBHeHnus. Pemenue



TPUTOHOMETPHUUYECKUX YPABHEHUM.

Obpamnvle mpucoHomempuieckue QyHKyuu, ux ceoucmea u epagpuxu. Pewenue npocmeiuiux mpueoHOMempuyeckux

HepaeeHcmse.

Crenensp ¢ JEHCTBUTENBHBIM MIOKA3aTENIEM, CBOMCTBA cTeneHu. [IpocTeiine noka3aTeapHble ypaBHEHUS U HEPABEHCTBA.
[TokazaTenbHast GyHKIUS U €€ CBOMCTBA U TpaduK.

Jlorapudm umncina, cBoiicta jorapudma. Jlecatuunsiii norapudm. Yucno e. Hamypanvroiii nocapughm. llpeobpazoBanue
norapupMUYECKUX BeIpakeHui. Jlorapudmudecknue ypaBHEHHUS U HepaBeHCTBA. Jlorapudmudeckas QyHKINS U € CBOHCTBA U
rpaduxk.

CrerieHHas QYHKITUS U €€ CBOMCTBa U rpaduk. MppanroHanbHbIC YpaBHCHHUS.

Memoo unmepeanos 01 peuteHus HepageHcma.

lIpeobpazosanus epagpurxos Gynkyuii: cosue 8001 KOOPOUHAMHBIX OCell, PACMSAdICEHUE U CoHcamue, OmpaiceHue
OMHOCUMENILHO KOOPOUHAMHBIX ocell. I paghuueckue memoowvl pewienus ypasHenuli u Hepagencms. Pewenue ypasnenutl u
HepageHCcmas, CO0epAHCAUUX NePeMeHHYI0 N0O 3HAKOM MOOYIA.

Cucmembl NOKA3AMENbHBIX, JI02APUPGMULECKUX U UPPAYUOHATbHBIX YpasHeHull. Cucmembl NOKA3AMebHbIX,
Jl02apuphMuecKux HepageHcms.

Bzaumno oopamusie pynxyuu. I paguxu 63aumno odpammuwix QyHKyuil.

Ypaenenus, cucmemvol ypasnenuii ¢ napamempom.

[IpousBonnas ¢pynkuuu B Touke. KacarenpHas k rpaduky ¢pyHkiuu. ['eomerprdeckuil 1 Gu3NUeCKUidl CMBICT TPOU3BOHOM.
[IpousBoaHbIe deMeHTapHbIX QYHKUMH. [Ipasuna oupgepenyuposarus.

Bmopas npouseoonas, ee ceomempuueckuii u puzuiecKuii CMulci.

[lonsiTue o HenpepbIBHBIX PYyHKIUAX. TOUKM 3KCTpeMyMa (MakCMMyMa U MUHUMYMa). MiccneioBanne 3J1ieMEHTapHbBIX

GyHKIMI HA TOUYKU SKCTPEMYMa, HAMOOJbIlIee U HANMEHbIIIEe 3HAUEHUE C MTOMOIIBIO MPOU3BOJIHOU. [locmpoenue epaghukos



@yHKYUL ¢ noMowbI0 NPOoU3800HbIX. [Ipumenenue npouzgooOHoU Npu peueHuy 3a0ay.

IlepBooOpa3Hasi. [lepsoobpasnvie snemenmapnbix ynxkyui. Ilnowaos kpusoaruneunoi mpaneyuu. Popmyna Hetomona-
Jlewibnuya. Onpeodenennviii unmezpai. Buruucienue niowaoeii niockux ueyp u 06vemos men epawjetus ¢ NOMOWbIo UHMe2pad.
I'eomerpusn
IToBTOpenue. Pemenne 3a1a4 ¢ NpUMEHEHUEM CBOMCTB (PUI'yp Ha IUIOCKOCTH. 3a/lay Ha JJOKa3aTEJIbCTBO U IOCTPOCHUE
KOHTpIpuMepoB. Mcronp30BaHue B 3a7a4ax NPOCTENIINX JIOTHYECKUX MTPaBUIL. Perienue 3aiad ¢ HCoJb30BaHUEM TEOPEM O
TPEYTroJibHUKaX, COOTHOIIEHUH B MPSIMOYTOJBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBA3aHHBIX C YEThIpEXyrojibHuKaMu. Pemienue 3amay ¢
UCIIOJIb30BaHNEM (PaKTOB, CBSI3aHHBIX C OKPYKHOCTSIMU. Perienne 3aa4 Ha U3MEPEHUsI Ha TTIOCKOCTH, BBIYUCIICHHUE JIJTUH U

wiomanen. Pewenue 3a0au ¢ nomowbo 6eKmMopos u KOOpOUHam.

Harnsannas crepeometpusi. @urypsl u ux nzodpaxenus (Kyo, nupamuaa, npuszMa). OCHo8Hble NOHAMUS CIMepeoMempuul U Ux

ceoticmea. CedeHus kyda u TeTpasipa.

Touka, npsiMasi ¥ IJIOCKOCTh B IPOCTPAHCTBE, AaKCUOMbBI CTEPEOMETPUU U CIAEACTBUS U3 HUX. B3auMHOE pacrosoKeHue npsiMbIX U

IJIOCKOCTEH B TipocTpadcTBe. [lapamienbHOCTh IPSIMBIX M INIOCKOCTEH B MpocTpaHCcTBe. M300pakeHne mpoCcTeHInX

MPOCTPAHCTBEHHBIX (PUTYP HA TTIOCKOCTH.

Paccrosinust Mexay purypamu B mpOCTPAHCTBE.

VYrael B ipoctpaHcTBe. [IepneHIuKy s pHOCTD NPSIMBIX U INTIOCKOCTEN.

[Ipoexrmust hurypsl Ha MWIOCKOCTH. [IpU3HaKK MEPHIEHANKYISIPHOCTH PSIMBIX U TUIOCKOCTEH B MPOCTPAaHCTBE. Teopema o Tpex

MEePIICHANKYJIIAPAX.

Mpuororpannuku. [lapamenenunen. CBolicTBa IpsiMOYroiabHOTO Napasuienenunena. Teopema I[ludaropa B mpocTpaHcTBe.

[Tpu3ma u nupamupa. [IpaBuinbHas nupaMmuaa v npasuibHas npusma. [Ipsamas nupamuaa. DJI€eMEHTHI TPU3MBI U TUPAMU JbI.
Tena BpatieHus: UUIUHIP, KOHYC, cdepa u map. OCHOBHbIE CBOWCTBA MPSIMOTO KPYTOBOTO LUIUH/PA, IPSIMOTO KPYTOBOTO

KOoHyca. M300paxeHue Tes BpalleHUs! Ha IIOCKOCTH.



IIpeocmaenenue 06 yceuenHom KOHyce, cedenusi KOHyca (napanieibHoe OCHOBAHUIO U NPOX0oosujee uepe3 6epuiuny), cedeHus
yuruHopa (napannenvbHo u NepneHoOuKyIsAPHO ocu), ceyenus wapa. Pazeepmka yununopa u Kouyca.

IIpocmetiwiue KomoOuHayUU MHO202PAHHUKOB U Mell 8paujeHusi mexcoy cooou. BeluucieHne 31eMeHTOB MPOCTPAHCTBEHHbBIX
¢uryp (pebpa, TuaroHasiu, yribl).

[Tnomanb MOBEPXHOCTH MPABUIILHON MTUPaAMUJIBI U TIPSAMOM TIpu3Mbl. [L1o1aas MOBEpXHOCTH MPSIMOTO KPYTOBOTO IIMIMHIPA,
PSIMOTO KPYTrOBOTO KOHYCA U IIapa.

[Tonsitue 06 o6beme. OOBEM MUPAMUJIBI U KOHYCA, TPU3MBI U IMHpa. O0beM mapa.

Ilooobnvie mena 6 npocmpancmeae. COOTHOIIECHUS MEXTY TUIOMIAISIMU TTIOBEPXHOCTEH M 00beMaMu MOJ00HBIX TElL.

Jleudicenus 6 npocmpancmee: napanienvHulll NEPeHoC, YeHMPALbHASL CUMMEMPUs], CUMMEMPU OMHOCUMENbHO NIOCKOCMU,
nosopom. Ceoticmea osudicenuti. Ilpumenenue osudicenuil npu peuieHuu 3a0ay.

BekTopsl 1 KoOpAuHATHI B IpocTpaHcTBE. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpPA HA YUCIIO, YTOJI MKy BEKTOPAMM.
Konnuneapusie 1 koMIiiaHapHble BEKTOPbl. CKaiapHoe npoussederue 8ekmopos. Teopema o pasnodiceHuu 6eKkmopa no mpem
Hexomnaanapuoim gekmopam. Cranaproe npouszgedeHue 6eKmopos 8 koopounamax. lIpumenenue 6ekmopog npu peuienuu 3a0ay Ha
HAX0MCOeHUe pacCmosHull, OJUH, NAouaoel U 00bemos.

Ypasnenue nnockocmu 6 npocmpancmee. Ypasnenue cghepvl 6 npocmparncmee. Qopmyna 015 8bI4UCIEHUS PACCMOSHUS
MedHcOoy moyKamu 8 nNpOCmpanHcmae.

BeposiTHOCTB U cTaTHCTHKA. PadoTa ¢ JaHHBIMHU
[ToBTOopenue. Pemenue 3amay Ha TabauvHOE U Tpadrueckoe MpeacTaBlIeHne JaHHbIX. Mcronb30BaHe CBOMCTB M XapaKTePUCTHK
YHUCJIOBBIX HAOOPOB: CPEAHUX, HAMOOJBIIEr0 U HAUMEHBIIIETO 3HAUYCHMUS, pa3Maxa, oucnepcuu. Peuwenue 3a0ay nHa onpeoenenue

uacmonivl U 6epoAmMHocniu cobvimuil. Bviuucnenue 6€p0}ZmHOCm€lZ 6 ONnsvlmdax ¢ pacHOB03MOINCHBIMU dJIEMEHMAPHBIMU ucxooamu.

Pewenue 3a0au c npumeHeHuem KOM6UHCZm0pMKU. Pewenue 3a0au na evruucienue eepOﬂmHocmeﬁ He3aeUCUMDBbIX CO6meu11,

npumenenue Gopmyvl CloxceHus eepossmuocmei. Pewenue 3a0au ¢ npumenenuem ouazpamm Jiiepa, oepesa 6eposimuocmel,



Gdopmynvr beprynnu.

Yenoenasn eeposmuocme. [lpasuno ymuoowcenus eeposimuocmeni. Popmyna noaHou 6eposmHoCmu.

Jluckpemmuvie cayuatinvle genuuunsl u pacnpeoenenus. Hezasucumvie ciyuatinvle senuyunsl. Pacnpedenenue cymmol u npousseoenus
He3a8UCUMBIX CTIYYAUHBIX BETUUUH.

Mamemamuueckoe odcudanue u oucnepcus CIy4anHou eeaudunvl. Mamemamuyeckoe 0xcuoanue u OUCNepcusi CyMmbl CYYAUHbIX
genuuun. I eomempuueckoe pacnpeoenenue. bunomuanvnoe pacnpedenenue u eco ceoticmaa.

Henpepuisnvie ciyuatinvie genuuunsl. llonsamue o niomuocmu eepoamuocmu. Pasnomepnoe pacnpeoenenue. [lokazamenvHoe
pacnpeoenenue, e2o napamempbi.

Ilonamue o nopmanvrom pacnpeoenenuu. Ilapamempsr HopmanbHo2o pacnpedenenus. Ilpumepst cayuatiHblX 6elUdUH, NOOYUHEHHBIX
HOPMAILHOMY 3AKOHY (HO2PeUWHOCMb U3MePeHUll, POCH 4elloBeKa).

Hepasencmeo Yebviuesa. Teopema bBepnynnu. 3akon 6onvuiux yucen. Boioopounulii memoo usmepeHnus eepoamuocmetl. Poub
3aKOHA DOLUIUX YUCe] 8 HAYKe, Npupooe U oowecmae.

Kosapuayus 08yx cnyyainsix eeruyun. Ilonamue o kosgppuyuenme koppenayuu. Coemecmuvie Haba0OEHUS 08YX CAYUAUHBIX
senuyuH. Boibopounwiii koaphguyuenm Kopperiyuu.

Yray0seHHbl YPOBEHb

AJire0pa m HaYaJIa aHAJIH3A

[ToBTOpenue. Pemienne 3a/1a4 ¢ UCIOIb30BAaHUEM CBOWMCTB YHCENI M CUCTEM CUMCIIEHHMS, IEJIMMOCTH, J0JIEH U 4acTed, MPOIEHTOB,
MopyJiel yucen. Pemenue 3aa4y ¢ UCHOJb30BAaHUEM CBOMCTB CTENEHEH M KOpHEH, MHOTOWICHOB,TPeoOpa30BaHU MHOTOUJIEHOB U
JIpOOHO-paAITMOHANIBHEIX BhIpaKeHUW. PelmeHne 3a7a4 ¢ MCMOIB30BAHUEM TPATyCHONW Mepbl yriaa. Moaynb Yuclia U €ro CBOWCTBA.
Pemiennie 3amau Ha JBHXKEHHE U COBMECTHYIO pPabOTy, CMECHU W CIUIaBbl C IMOMONIBIO JIMHEWHBIX, KBaJpaTHBIX U JIPOOHO-
palMOHANBHBIX YPAaBHEHHN M HUX CUCTEM. PellleHue 3a1ad ¢ MOMOIIBIO YHCIIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOU

HepeMCHHOI\/’I, C IPUMCHCHUCM I/I306pa)KCHI/I$I YUCJIOBBIX IMPOMECIKYTKOB. Penrenue 3aJa4 C HUCIIOJIb30BAHHUCM YHCJIOBBIX q)YHKHI/Iﬁ 151



ux rpapukoB. Mcnonap3oBaHHe CBOWCTB M Tpa)UKOB JIMHEWHBIX M KBaJpaTHUHbIX (PYHKIUH, 0OOpaTHOW MPONOPLUUMOHAIBHOCTU U
¢yukuun y = JX. I'papuyeckoe pemieHue ypaBHEHM U HepaBeHCTB. lcmonb3oBaHue omepanuil HaJl MHOXKECTBAaMHM U
BBICKa3bIBaHUAMU. VICroIb30BaHWE HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW IIEPEMEHHOW, YMUCIIOBBIX IIPOMEKYTKOB, HX
oObeuHEeHUN U nepeceueHuid. [IpumeHeHue npu penieHuu 3aJady CBOWCTB apu(METHUECKOM M Te€OMETPUYECKON MNpOrpeccuu,
CYMMHPOBaHHUs 0€CKOHEYHOM cXOosIIelcss reOMETPUYECKON TPOrPECCHH.

MHuoxecTBa (YUCIIOBBIE, T€OMETpUUecKUX (uryp). XapakTepuCTUUECKOE CBONCTBO, 3JIEMEHT MHOXECTBA, IMyCTOE, KOHEYHOE,
O6eckoHeuHoe MHOxkecTBO. CrocoObl 3amanust MHOXKeCTB [lonMHOXkecTBO. OTHOLICHUS MPUHAAJICAKHOCTH, BKIIOYEHUS, PAaBEHCTBA.
Onepanuun Haxg mHOxkecTBaMu. Kpyru Ditnepa. Koneunwsle 1 OecKOHEUYHBIE, CUETHBIE M HECUETHBIE MHOXECTBA. VICTMHHBIE U
JIO’)KHBIE BBICKA3bIBAHMS, OMNEPAIMM HAaJl BBICKA3BbIBAHUSMU. Aneebpa 6vickazviéanuil. CBA3b BBICKA3bIBAHUNA C MHOKECTBAMHU.
KBaHTOpBI CyliecTBOBaHUS U BCEOOIIHOCTH.

3aKkoHbI JJOTUKH. OCcHOGHbIe I02udeckue npasuia. Penenne JJoOru4eckux 3a1ad ¢ UCIO0JIb30BaHUEM KPYTroB Dilllepa, OCHOGHbIX
JI02UYECKUX NPAGUL.

YMmozakmouenns. O00CHOBaHUS M JI0KA3aTEIbCTBO B MaTeMaTHKe. TeopeMbl. Bupl MaTeMaTHYeCKUX YTBEPKICHUN. Buosi
ookasamenvcms. Mamemamuueckas uHOyKyus. Ymeepoicoenus.: oopamuoe 0aHHOMY, NPOMUBONONI0NCHOE, 0OpamHoe
npoOmMuBonoodcHomy danHomy. Ilpu3Hak u cBOMCTBO, HEOOXOJUMBIE U TOCTATOUYHbBIE YCIOBHUS.

Ocnoenas meopema apugpmemuxu. Ocmamru u cpaguenus. Aneopumm Eexnuoa. Kumaiickas meopema 06 ocmamkax. Manas
meopema Depma, (-uunvle cucmemvl cuucienus. Pyuxyusa Junepa, YUcio u cymma lenumenett HamypaibHo20 YUCIA.

Pagnannas mMepa yria, TPUTOHOMETpHYECKasi OKPYKHOCTh. TpUroHOMeTpruieckue PyHKIMU Yrcen U yrioB. @opMynbl npuBeaeHus,
CJIO’KEHHUS TPUTOHOMETPUYECKUX PYHKINH, (POPMYIIBI TBOITHOTO U MOJOBUHHOTO aprymeHTa. [Ipeo6pa3oBanue cyMMbl, pa3HOCTH B
MIPOU3BEICHUE TPUTOHOMETPUUYECKUX PYHKIINI, 1 HA0OOPOT.

Hynu ¢pyHKmMm, npoMekyTKH 3HaKOMOCTOSIHCTBA, MOHOTOHHOCTh. HanbonbIiee u HauMeHblllee 3HaueHUe (PyHKIIUH.

[lepuoanueckue GyHKIUN U HAUMEHbBIIUKN Tieprol. YeTHbIe 1 HeUeTHbIe PYHKINU. PYHKYuU «OpobHas uacms yucia» y = {T}



«yenas yacms yucia» y = [X].

Tpuronomerpudeckue GyHKIUKA YHCIOBOI0 apryMeHTa y = COSX, y = SinX, y = tgX, y = ctgx. CBoicTBa U rpapuKu
TPUTOHOMETPUUECKUX (QYHKIIUH.

OO6paTHbIe TPUTOHOMETPUYECKHUE (PYHKIIMH, UX TJIaBHbIC 3HAYCHUsI, CBOMCTBA U Tpaduku. TpUroHOMETPUUECKHE YPAaBHECHHUS.
OnHOpPOIHBIE TPUTOHOMETPUYECKUE YpaBHEHUS. Perienne mpocTemx TpUroHoMeTpUIeCKuX HepaBeHCTB. [IpocTeiiue cucremsl
TPUTOHOMETPUUECKUX YPABHEHUH.

CreneHsb ¢ JEHCTBUTEIIBHBIM TIOKa3aTesieM, CBOMCTBA cTeneHu. [IpocTelinye noka3areyibHbIe YPaBHCHHUS U HEPABEHCTBA.

[loka3zarenbHast QyHKIUS U ee cBoicTBa U rpaduk. Uucno e u pyHkus y = e*.

Jlorapudwm, coiictBa norapudma. Jecaruunsiii u HaTypanbHbIi orapudm. IIpeodbpazoBanue morapuMUUECKIX BHIPAKESHHI.
Jlorapupmuyeckue ypaBHeHUs U HepaBeHCTBa. Jlorapudmuueckas QyHKIUS U ee CBOWCTBA U rpaduK.

Crenennast yHKUMs U ee cBoiicTBa U rpaduk. MppanyoHanbHble ypaBHEHUS.

IlepBuYHBIEC IPEACTABICHHS O MHOKECTBE KOMIUIEKCHBIX YUCEIN. /lelicmeus ¢ KoMniekcHbimu yuciamu. Komnnexcno conpsisicennbvie
yucna. Mooynv u apeymenm uucaa. Tpueonomempuueckas hopma KomMniekcHo2o yucia. Pewenue ypasnenuil 6 KOMNIEKCHbIX

qucaax.

Merton uHTEpBaANIOB MJIs penieHust HepaBeHCTB. [IpeoOpazoBanus rpadMKOB (PYHKITUI: CIBUT, YMHOKEHHE HA YHCIIO, OTPAKEHUE
OTHOCHUTEIHHO KOOPIMHATHBIX ocel. [ paduueckre METOIbI pelieHus] ypaBHEHUI U HepaBEeHCTB. PelieHre ypaBHEHUH U
HEPABEHCTB, COACPKAIIUX ITEPEMEHHYIO ITOJI 3HAKOM MOJYJISL.

CucteMbl TOKa3aTeIbHBIX, JOTAPUPMUIECKUX ¥ HPPAITUOHAIBHBIX YpaBHEHUH. CHCTeMBI TOKA3aTeNbHBIX, TOTapUIMUIECKUX U
UppaIMOHAIBLHBIX HEPABEHCTB.

B3aunmuo o6patabie pynkuuu. I'padriku B3auMHO 00OpaTHBIX (QYHKIIUHA.

VYpaBHEHHUS], CUCTEMBI YPABHEHUH C MAPAMETPOM.

@opmyna bunoma Hvtomona. Pewenue ypaguenuii cmenenu sviuie 2 cneyuaibHulx 6u0os. Teopema Buema, meopema besy.



IIpusooumvie u nHenpusooumvle mHocounernvl. Ocnosnas meopema anzeopvi. Cummempuieckue MHo2ounensl. Llenouucnennvie u
YeN03HAYHbIe MHO2OYICHDL.

Jluogpanmoewi ypasnenus. [{ennvie Opoou. Teopema @epma o cymme keaopamos. Cymmul u psiobl, Memoobl CYMMUPOBAHUSL U
NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubauUdICEHUU OCTICMBUMENLHBIX YUCE] PAYUOHATbHBIMU.

MHnoowcecmea Ha KOOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu-Bynakosckozo, nepasencmeo Herncena, nepasencmsa o cpeoHux.

[Tonsitue npenena Gyukiuu B Touke. [lonamue npedena gpynxyuu 6 beckoneynocmu. Acumnmomut epaghuxa ¢pynkyuu. CpasreHnue
beckoneuno manvlx u beckoneuno oonvuux. HempepoiBHOCTE hyHKIMHU. Ceoticmea HenpepvigHvlx hyukyuil. Teopema
Beuiepuwmpacca.

Huddepenumpyemocts ¢pynkuuu. [IponsBoanas Gpynkuun B Touke. Kacarenbnas k rpaduky ¢pynkuuu. ['eomerpuyeckuii u
(bU3UYECKUI CMBICI MPOU3BOAHON. [Ipumenenue npouszsoonotl 8 gusuxe. Ilpon3BoHbIC deMeHTapHBIX GyHKIHH. [IpaBuna
nuddepeHITupoBaHUs.

Bropas npousBoiHas, ee TeOMETpHICCKUN U PU3HUESCKUN CMBIC].

Touku skcTpeMyma (MakcuMyMa U MUHUMYyMa). VccrnenoBanue aeMeHTapHbIX (DYHKIMI Ha TOYKH IKCTpEMyMa, HanOobIlee U
HaWMEHbIIIee 3HaUYeHUE C TTIOMOIIBIO TPOU3BOIHON. [locmpoenue epaguxos GyHkyull ¢ nomowbro NPou3eooHvix. Ilpumenenue
npou3600HOU npu pewienuu 3aday. Haxoocoenue skcmpemymos QynKyutl HeCKOJIbKUX NEPEMEHHBIX.

[lepBooOpa3znas. Heonpenenennsiit uarerpai. [leppoobpasusie snemenTapHbix GyHKInA. [Inomaas KpuBOIMHEHHON TpaIeIHH.
®opmyna Herotona-Jleitonuma. OnpenenaeHHbIil HHTErpai. Buluucnenue niowaoei niockux ueyp u o6vemos men 8paujerus ¢
NOMOWbIO UHmMe2paa.

Memoowl pewienus yHKYUOHATbHBIX YPAGHEHUL U HEPABEHCMS.

I'eomeTpusn



[ToBTOpenue. Pemienne 3a1au ¢ UCMOIB30BaHUEM CBOUMCTB (UTYp HA IUIOCKOCTH. PerieHue 3a1ad Ha 10Ka3aTeabCTBO U MTOCTPOCHUE
KOHTpHpuMepoB. [IpuMeHenrne npocTemmx Joruueckux npaBuil. Pemenune 3a1au ¢ HCIOJIb30BaHUEM TEOPEM O TPEYTOJbHUKAX,
COOTHOIIEHUH B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (DAKTOB, CBSI3aHHBIX C YETHIPEXYTOJIbHUKaMU. Pelienue 3a1au ¢ HCIoib30BaHUEM
(dakTOB, CBSI3aHHBIX C OKPYXXKHOCTSIMHU. Perienue 3aja4 Ha U3BMEPEHUS Ha TIJIOCKOCTH, BEIYUCIICHUS JUTUH U TUIomaneu. Pewenue
3a0ay ¢ NOMOWBIO 8EKMOPO8 U KOOPOUHAM.

Harnsannas crepeomerpus. [Ipusma, napannenenunes, nupaMmuia, TeTpasip.

OCHOBHBIE TTOHATHS TEOMETPUH B TPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUHU U CIICNICTBUS U3 HUX. [lonamue 06 akcuomamuieckom
Memooe.

Teopema Menenas onsa mempasopa. IlocTpoeHue cedeHnit MHOTOTPAHHUKOB METOIOM CJeA0B. [leHTpasibHOE MpOSKTUPOBAHKE.
[TocTpoenue cedyeHnii MHOTOTPAHHUKOB METOJIOM ITPOEKIIU.

CkpeluBaromuecs npsMbie B IPOCTPAHCTBE. YTOI MEXAY HUMU. Memoobl HAXo#cOeHUsi pacCmOosHUL MeNCOy CKPEUUBATIOUWUMUCS
NPAMBLMU.

Teopembl 0 mapayeTbHOCTH MPSAMBIX U TJIOCKOCTEH B pocTpancTse. [lapamiensHoe NpoeKTHpoBaHUE U U300pakeHue Guryp.
T'eomempuueckue mecma mouex 8 NpOCMpaHCmee.

[lepneHauKyIApHOCTD MPAMON U MIIOCKOCTH. OpTOroHanbHOe npoekTupoBanue. Haknonnslie u npoeknuu. Teopema o Tpex
MEepHEHIUKYJIIApax.

Buowt mempasopos. Opmoyenmpuueckuii mempa’op, KapKAcHulli mempal’op, paeHO2panHbvlli mempal’op. lIpsamoyzonbhsiil
mempasdp. Meoduanwsl u bumeouanvl mempas’opa.

Jlocmpausanue mempasopa 0o napaieienuneod.

Paccrosnust Mexay ¢purypamu B mpocTpancTBe. OOUuii NepreHIUKYIIIp ABYX CKPEIIUBAIOIINXCS TPSIMBIX.

Vsl B npoctpanctie. [lepnenankynsipubie I0CKOCTH. [L1ouads opmozonanvrou npoekyuu. llepnenouxynsipHoe ceuenue

npuzmol. Tpexepannviii u Mmuozoepanuulil y2on. Ceoticmea nio0CKux yeno8 MHo2o2panno2o yeia. Ceolcmea niocKux u 08y2paHHbix



Venos mpexepanno2o yena. Teopemvl KOCUHYCO8 U CUHYCO8 O MPEXSPAHHO20 Veild.

Bunbl MHOTOTpaHHUKOB. Pazeéepmku mHoeoepannuxka. Kpamuatiuiue nymu Ha no8epxHoCmu MHO20SPAHHUKA.

Teopema Diinepa. IlpaBUIIbHBIE MHOTOTPAHHUKH. /[80UCMBEHHOCb NPABUTLHBIX MHO20CPAHHUKOS.

[Tpusma. [Tapannenenunen. CoiicTBa napasienenunena. [Ipsmoyronsueiii napamienenunen. Haknonusie npusmsl. [lupamuna.
Bunbl mupaMu. DieMeHTHI MPaBHWIILHON TupaMuabl. [TupamMuibl ¢ paBHOHAKIIOHEHHBIMU peOpaMu U TPaHSIMH, UX OCHOBHBIC
CBOMCTBA.

[Tnomaan MOBEepXHOCTEH MHOTOTPAHHUKOB.

Tena BpanieHus: MWIMHAP, KOHYC, map u chepa. CeueHus MUIMHIPA, KOHyca U 1mapa. [1lapoBoii cerMeHT, mapoBoi CJI0M, MapoBoOi
ceKTop (KOHYC).

YceueHHast mTupamMua U yCEUCHHBIN KOHYC.

Onemenmol chepuneckoti ceomempuu. Konuueckue cevernus.

KacartenpHbie npsiMble U TUIOCKOCTH. Brincanubie n onucanubie cepol. Kacarowuecs cghepovl. Kombunayuu men epawjenus.
Bexrops! u koopauHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO. YTOJ MEXKIy BekTopaMu. CKaJIIpHOE MPOU3BECHHE.
VYpaBHeHHE TUIOCKOCTH. DOpMyJia pacCTOSIHUS MEX Ty TOUKaMH. Y paBHeHUE cpepbl. Popmyna paccmosHus om moyku 00
niaockocmu. Cnocobvl 3a0anus NPAMOU YPAGHEeHUIMU.

Pewenue 3a0au u ooxazamenvcmeo meopem ¢ NOMOWbIO BEKMOPOS U MEMOOOM KOOPOUHAM. DlleMeHmbl 2eOMempull MAacc.
[Tonsitne o6beMa. OObeMbI MHOTOTPAaHHUKOB. OOBEMBI TEJI BpallleHUs. Akcuomvli 00vema. Bvisoo opmyn o6vemos
NPAMOY20JIbHO20 Napaieenunedd, npusmsl U NUPAmuosvl. Popmynvl 0nsa HaAX0HcOeHUs 0bvema mempa’opa. Teopemvl 00
OMHOULEHUSIX 0OBEMOB.

Ipunosicenus unmezpana K 8bl4UCIEHUIO 00bEMO8 U nogepxHocmetll men spaujerus. Ilnowaows cghepuueckozo nosca. Oovem
wapogoeo cnos. llpumenenue 06vemMos npu pewieHuU 3a0ay.

[Tmomans chepsr.



Pazeepmra yununopa u xonyca. 1lnomanp NoBepXHOCTH HWIMHAPA U KOHYCA.

KomOuHamm MHOTOTpaHHUKOB U TEJ BpalllCHUS.

[TogoOue B mpoctpancTBe. OTHOIIEHHE 00BEMOB U TUIOIIAJICH MTOBEPXHOCTEN MOJOOHBIX UTYD.

leudicenus 6 npocmpancmee. napanieibHulli NePeHoc, CUMMEMpPUs OMHOCUMENLHO NIOCKOCMU, YeHMPATbHASL CUMMEMPUs,
Nn08OPOM OMHOCUMENILHO NPAMOU.

IIpeobpasosanue nooodbus, comomemus. Peuwlenue 3a0au Ha nioCKOCMU ¢ UCNOTIL30BAHUEM CIMEPEOMEMPUUECKUX MEMOO08.
BeposiTHOCTH M CTATHCTHKA, JIOTMKA, TeOpus rpagoB 1 KOMOMHATOPHKA

[ToBTOpenue. Mcnonp3oBanue TaOIuUIl U JUArpamMM IS IPEICTaBICHUS JaHHbBIX. Penenue 3a1a4 Ha MpUMEHEHNEe OMMCaTeIbHBIX
XapaKTEPUCTUK YHCIIOBBIX HAOOPOB: CPEIHUX, HAUOOIBIIIETO U HAMMEHBIIIET0 3HAYSHUsI, pa3Maxa, JUCIIEPCUU U CTaHIapTHOTO
OTKJIOHEHUs. BblunclieHre 4acToT U BepOsITHOCTEH cOOBbITHI. BhIuncienre BeposiTHOCTEN B OMBITAX C PABHOBO3MOKHBIMU
aJIeMEHTAapHBIMU Ucxofamu. Mcnonb3oBanue KoMOMHATOPUKH. BbluncieHne BepossTHOCTEN HE3aBUCUMBIX COOBITHIA.
Hcnonb3oBanue hopMysibl CI0KEHUS BEPOATHOCTEH, Tuarpamm Diiniepa, 1epeBa BeposiTHoCTeH, hopmyssl beprymu.
Beposimuocmnoe npocmpancmeo. Akcuomvl meopuu 8eposimuocmell.

YcnoBHas BepoSITHOCTD. [IpaBuiio yMHOkeHUs BeposTHOCTEN. Popmyiia mojiHOU BepossTHOCTH. Popmyina baiieca.

JIuckpeTHbIE clydaiiHble BEIMYUHBI U pacnipeneneHus. CoBMECTHbIE pacpenesieHus. Pactipegenenue cyMmMbl U IPOU3BEICHUS
HE3aBUCUMBIX CIIyYalHbIX BEJIMYMH. MaTeMaTHUYEeCKOE OKUTAHUE U TUCTIEPCUS CIIyYalHOU BEJIMYUHBL. MaTeMaTH4ecKoe 0KUJaHNE
Y TUCTIEPCUS CYMMBI CIIyYalHBIX BEJIMYKH.

bunapHas cnydaitHasa BenuunHa, pacnpeaenenue beprymm. ['eomeTrpudeckoe pacnpeaeneHie. buHoMuanbHOE pacnpeneaeHnen
€ro CBOMCTBA. [ unepeeomempuyeckoe pacnpeoenerue u e2o c8olUCmad.

HenpepsiBHble cityyalinble BenuuuHbl. [ITIOTHOCTE BeposTHOCTH. DyHKIHUS pactpeneneHus. PaBHoMepHOe pacnipeaeneHue.
llokazamenvhoe pacnpeoenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmansHoe pacnpenenenue. @ynknus Jlamnaca. [lapameTpsl HOpMaibHOro



pacnpenenenus. [Ipumepsl ciiydaiiHbIX BEIUYHH, TOAYUHEHHBIX HOPMAIbHOMY 3aKOHY (IOTPEIIHOCTh U3MEPEHUMN, POCT YEJIOBEKA).
Llenmpanvuas npedenvras meopema.
Hepasencmeo Yebviuwesa. Teopema Hebviuesa u meopema bepruynnu. 3axon donvuux uucen. Boibopounsiii Memoo uzmepenus

geposimuocmei. Ponv 3axona 6onvuiux uucen 6 Hayke, npupooe u obujecmeae.

KoBapuanus nByx cinyudaiiHbix BennuuH. [Tonstue o koadduimente koppensiuu. CoBMECTHbIE HAOMIOACHUS IBYX CIIy4ailHBIX
BEJIMYUH. Buibopounviti koaghuyuenm xoppenayuu. Jlunetinas peepeccus.

Cmamucmuueckas eunomesa. Cmamucmuxa Kpumepus u ee yposenvb snauumocmu. 1lpoeepka npocmeriuiux cunomes.
Omnupuueckue pacnpeoenenus u ux cesA3b ¢ meopemuieckumu pacnpeoeienuamu. Paneosas xoppenayus.

Ilocmpoenue coomeemcmesuii. InvexmugHvle u clopvekmugHvle coomeemcemeus. buekyuu. [Juckpemnas nenpepvigenocmo. 1lpunyun

Lupuxne.

Koouposanue. /[souunas 3anuce.



OcHnognvle nonsamus meopuu 2pagos. /epeswvs. /{eouunoe oepeso. Cesasnocmv. Komnonenmul cesazsnocmu. [lymu na epage.

Duneposwvl u I amunibmonossvl nymu.

TEMATHYECKOE IINTAHUPOBAHHUE

AJire0pa m HayasIa MaTeMaTH4YecKoro anaausa 10 kiace

No ni/m Tema KosmyectBo yacoB | KoinuecTBo yacon
. (yrayOJeHHbI’
(0a3oBbIi YpOBEHDb) ypOBeHn)
2. | IloBTOpeHnue 3 6
3. | JleHicTBUTEIIbHBIC YHCIIA 9 13
4. | HucnoBbie QpyHKUHH 7 11
5. | Tpuronomerpuyeckue GyHKIHHI 18 14
6. | Tpuronomerpuueckre ypaBHEHUs 7 16
7. | IIpeobpa3oBaHre TPUTOHOMETPUUECKUX BbIPAXKEHU I 15 25
8. | Kommexchbie uncna 0 6
9. | IlpousBoanas 21 29
10 | KomOuHaTopuka U BEpOSITHOCTh 6 8




11.

IToBTOpEeHUE

16

Bcero

102

136

AJire0pa u Ha4YaIa MaTeMaTHYEeCKOr0 aHAJIN3a

11 kanacce
Ne n/m Tema KoaugectBo yacor |[KoJmuecTBO 4acoB
(yrayOJeHHbI’
(0a30BbIi YPOBEHDb) YPOBEHb)
2. MHOTOUYJIEHBI 7 15
3. CTerneHn U KOPHH. 18 23
4, [Toka3aTenbHas u jorapupmMudeckas QyHKIIH 24 32
5. [TepBooOpa3Has M UHTETPpa 7 12
6. DNIeMEHTBI TEOPHH BEPOSITHOCTEH U MaTeMaTH4EeCKON CTaTUCTUKH 6 16
7. YpaBHeHus 1 HepaBeHCTBa. CHCTeMbl YpaBHEHUN U HEPABEHCTB 24

22




O6o0611aroee MOBTOPEHNE

15

14
Bcero 102 136
I'eomerpusn
10 xiacc
Ne n/m Tema KoJgunyecTBO 4acoB KoanuyecTBO 4acoB
(yroy0JieHHbII
(0a30BbIii YPOBEHD) |ypoBeHb)
HexoTopble cBeleHUsI U3 IIJIAHUMETPUHU 4 9
[TapamienbHOCTh IPSAMBIX U TIJIOCKOCTEH 18 15
. 17 20
[leprieHIUKYIAPHOCTD NMPSMBIX U MIIOCKOCTEN
MHOTOrpaHHUKH 18 15
[loBTOpEHME 1 9
Bcero 68 68




I'eomerpusn

11 knace
Ne n/n Tema KosmmuectBo yacos [KomuecTBo 4acos
(yrury0JieHHbIIi
(0a30BbIii YpOBEHbD) YPOBEHb)
[{unuHIp, KOHYC U I1ap 22 15
OO0BeMBbI TET 17 11
BekTophl B IPOCTPaHCTBE 6 8
MeTo KOOpJUHAT B IPOCTpaHCTBE. JIBMKEHUS 15 14
O6o0mmatoiiee MOBTOPCHHE 8 20
Bcero 68 68
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