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AHHOTAUA

Pabouas mporpamma no ydeOHOMY mpeamery «MaremaTtuka» cpenHero oomero oopa3zoBaHus
cocTtaBiiecHa Ha ocHoBe [IpumepHOll 00pa3oBaTENbHOM MpOrpaMMbl CpPEAHEro OOIIEero
obpazoBanu (http:/fgosreestr.ru/ ) mw deneparTbHOTO TOCYIaPCTBEHHOTO 00pa30BATEIILHOTO
CTaHJapTa cpeaHero oodmero oopasoBanus (npuka3 MunoopHayku Poccun ot 17 mas 2012 1. No
413 ¢ uamenenusmu ot 31.12.2015 Ne1578)

Jlia usyueHuss kypca «MaremaTuka» Ha yriayOJI€HHOM YpOBHE B y4EOHOM ILIaHE IIKOJIBI
otBoautcs 420 yacoB, B ToMm umcie: 10 kinacc - 204 gacoB (6 yacoB B Hexento); 11 kmace —204

4acoB (6 4acoB B HEECIIIO).

Pabouas mporpamma o MmaremaTHke cocraBieHa Ha 408 yacoB, B TOM UHUCIIE:
Anrebpa u Havana ananuza 10, 11 xkmacest — 272 4aca;

I'eomerpus 10, 11 xnacesr — 136 vacos.

Paznea 1. Ilinanupyemble pe3yjbTaTbl 0CBOCHHSI 00Yy4AaOIIMMHUCS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpamMmbl y4eOHOro npeamera «MareMmaTuka
(BKiII0Yad ajireOpy M HA4YaJa MATEMATHYECKOr0 aHAJIN3a, TeOMETPHIO0)

1.1.  IInanupyemvle 1uuHOCMHbBIE PE3VILMAMbL OCEOCHUS

JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOMIEHNH o0yUaromuxcs K cede, K CBoeMy 310POBbIO,
K MO3HAHUIO ceds:

— OopueHTalus o0ydaroluxcs Ha JOCTHKEHUE JTMYHOTO CUACTbhs, PEaTU3alUio MO3UTHUBHBIX
KU3HEHHBIX TEPCIEKTUB, WHUIUATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTPEIENICHUIO, CIOCOOHOCTh CTABUTh LIETH U CTPOUTH )KM3HEHHBIE TUIaHBI;

— TOTOBHOCTb U CHOCOOHOCTH OOECHeuuTh cebe U CBOUM OJIM3KUM JOCTOMHYIO U3Hb B
MIPOLIECCE CAMOCTOATENBHOM, TBOPUECKON U OTBETCTBEHHOU EATEIbHOCTH;

— TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIMXCS K OTCTAMBAHHUIO JIMYHOTO JIOCTOMHCTBA,
cOoOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCTH BbIpa0aThiBaTh COOCTBEHHYIO MO3UIIUIO 11O
OTHOIICHHUIO K OOIECTBEHHO-MOJIUTHYECKHUM COOBITUSM MPOIIJIOT0 M HACTOSMIET0 Ha OCHOBE
OCO3HAHUS U OCMBICIIEHUS UCTOPUH, TYXOBHBIX IEHHOCTEN M TOCTUKEHUI HAIIEeH CTpaHbI;

— TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl K CaMOPa3BUTHIO M CaMOBOCIHTAHUIO B
COOTBETCTBUU C OOIIEUETOBEUYECKUMHU LIEHHOCTAMH M HJealaMH TPakJIaHCKOTO oOIIecTBa,
MOTPeOHOCTh B (PU3UUYECKOM CaMOCOBEPILIEHCTBOBAHUH, 3aHATUSAX CLIOPTUBHO-03J0POBUTEIHHOM
JEeSATENbHOCTBIO;

— TNPHUHATHE U peayn3als [IEHHOCTEeH 3/J0pOBOro U 6e30MmacHoro o0pasa xKHu3HH, OepekHoe,
OTBETCTBEHHOE U  KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY  (HU3MYECKOMY U
IICUXO0JIOTMYECKOMY 3/10POBbIO;

—  HEeNpUATHE BPEIAHbIX IPUBBIUEK: KYPEHHUS, YIOTPEOIEHUS aIKOTr0JIsl, HAPKOTHKOB.
JInuHOCTHBIE pe3yabTaThl B cepe oTHOIIeHHH o0yqaromuxcs k Poccun kak k Poanne
(OreuecTBYy):

— poccuiicKas WIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCHUICKONM HMICHTUYHOCTH B
MOJIUKYJABTYPHOM COLIMYME, YYBCTBO NPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOU OOLIHOCTH
poccuiickoro Haposa u cyabbe Poccum, maTpuoTusm, roTOBHOCTh K CiIykeHHI0 OTe4ecTBy, ero
3alUTE;
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— yBaXEHUE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iepen PonmHOM, roppoctu 3a
CBOM Kpa#, CBOW PoauHy, mpouuioe W HacTOSIIEe MHOTOHAUMOHAJIbHOro Hapona Poccuw,
yBa)KE€HHE K TOCYIapCTBEHHBIM CHMBOJIaM (Tep0, diar, TMMH);

—  (opmupoBaHuE yBaKE€HUS K PYCCKOMY S3BIKY KaK rOCyJapCTBEHHOMY S3bIKy Poccuiickoit
Qenepanyy, SBISIOMEMYCS OCHOBOM POCCHIMCKON HWIACHTUYHOCTH M TJABHBIM (PaKTOpOM
HallMOHAJILHOTO CaMOOIIPEICIICHUS;

— BOCHMTAHHE YBaXEHHS K KyJIbType, SI3bIKaM, TpagulusiM M o0O0blyasiM HapoJIOB,
npoxuBaromux B Poccuiickoit @enepanum.

JInuHoOCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00y4yarouXcs K 3aKOHY, FOCYIapcTBY U K
rpakIaHCKOMY 00LIecTBY:

— TPaXJaHCTBEHHOCTb, TpaKJaHCKas MO3UIUS AaKTUBHOTO M OTBETCTBEHHOIO YJIEHa
pOCCHIMCKOrO O0OIIECTBA, OCO3HAIOLIEr0 CBOM KOHCTUTYLIMOHHBIE IpaBa U OOS3aHHOCTH,
yBaKaloIIer0 3aKOH W  MPaBONOPSAIOK, OCO3HAHHO IPUHHMMAIOIIETO  TpPaIUI[MOHHBIE
HallMOHAJIbHBIE M OOIIEeYeNOBEYECKUE T'YMAaHUCTHUECKUE U JIEMOKpaTHUYeCKUe LEHHOCTH,
TFOTOBOTO K Y4acCTHIO B OOIIECTBEHHO KHU3HH;

— TpU3HAHHE HEOTYYKJIA€MOCTH OCHOBHBIX TIpaB M CBOOOJ 4YelOoBeKa, KOTOpbIE
MPUHAIEKAT KAXKJIOMY OT POXKJEHHUS, TOTOBHOCTh K OCYIIECTBJIEHHIO COOCTBEHHBIX IpaB U
cBoOOJI 0€3 HapylieHusi paB M CBOOOJ APYruX JIMIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC
mpaBa U cBOOObI UEIOBEKa U IpakJlaHUHA COTJIACHO OOUIENPU3HAHHBIM MPUHIUIIAM U HOPMaM
MEKIyHapOJHOTO IpaBa U B cooTBeTcTBUU ¢ KoHcTuTynmen Poccniickont @enepannu, npaBoBast
Y TIOJINTUYECKAs TPAMOTHOCTb;

— MHUPOBO33DEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHA HAyKu H
OOIIECTBEHHON MPAKTUKHM, OCHOBAaHHOE HAa JAMAlOre KylbTyp, a TaKXKe pa3iIudHbIX (opMm
0O0I11ECTBEHHOTO CO3HAHU, OCO3HAHHE CBOETO MECTa B MOJIMKYJIBTYPHOM MUDE;

— UMHTEpUOpH3ALMs LEHHOCTEH AEMOKDPAaTUU M COLMAIBHOM CONMIAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PEryIMpPOBAaHUIO OTHOUICHUH B IPYIIE WIN COLUAIbHON OpraHU3aliuy;

— TOTOBHOCTh OOy4aroIMXcs K KOHCTPYKTMBHOMY YYacTHUIO B IPHUHATUU pPELICHUH,
3aTparuBalOIIUX MX IpaBa M MHTEPECHl, B TOM 4YUCJIE B PA3JIMYHBIX (popMax OOLIECTBEHHOMU
CaMOOpraHu3alUuK, CaMOYIIPABIEHHSI, OOLECTBEHHO 3HAYMMOM JIeATEIbHOCTH;

— INPUBEPKEHHOCTb MJESIM HHTEPHALMOHAIN3Ma, APYXKObl, paBEHCTBA, B3aMMOIIOMOIIU
HapoJI0B; BOCIIUTAHUE YBAXUTEIBHOIO OTHOILICHUS K HAMOHAJIILHOMY JAOCTOMHCTBY JIOJEH, UX
YyBCTBaM, PEIUTUO3HBIM YOEKACHUSM;

— TOTOBHOCTh OOYyYaroIMXCs NPOTHBOCTOATh MJCOJOIMH 3KCTPEMHU3MA, HALMOHAINU3MA,
KceHO(pOoOUM; KOppYNUUHM; AUCKPUMHMHALMM 10 COLMAIbHBIM, PEIUTHO3HBIM, DPACOBBIM,
HAllMOHAJIBHBIM ITPU3HAKAM U JPYTUM HETaTUBHBIM COLUATIbHBIM SBJICHUSIM.

JIn4HOCTHBIE pe3y/bTaThl B c(hepe OTHOIIEHHIT 00yYaIOIUXCH ¢ OKPY/KAIOLIUMH JTIOABMU:

— HPaBCTBEHHOE CO3HAaHME M TIIOBEJECHUE Ha OCHOBE YCBOEHHUS OOIIEYETOBEYECKHX
LIEHHOCTEH, TOJEPAHTHOIO CO3HAHWS W IOBEIEHUS B IOJMKYIBTYPHOM MHpPE, TOTOBHOCTH H
CMOCOOHOCTH BECTH JAUANIOT C APYTMMH JIIOIbMH, IOCTUTATh B HEM B3aMMOIIOHUMAaHUS, HAXOUTh
oO1iye ey U COTPYAHUYATh JJIS UX TOCTHKCHHUS;

— TpUHATHE  T'YMAHUCTMYECKHX  ILIEHHOCTEH,  OCO3HAaHHOE,  YBAXWUTEIBHOE WU
J00posKenaTebHOEe OTHOIIEHUE K IPYrOMY YeJIOBEKY, €0 MHEHHIO, MUPOBO33PEHHIO;

—  CIIOCOOHOCTB K COTNEPEXUBAHUIO M ()OPMHUPOBAHNE MO3UTUBHOTO OTHOLIEHHUS K JIIOJIM, B
TOM 4YHCJI€ K JIUIaM C OIPaHUYEHHBIMH BO3MO>KHOCTSMH 37I0POBbS M HMHBaJHJaM; OepexHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIECHHE K (PU3MUYECKOMY M ICHUXOJIOTMYECKOMY 370POBBIO
JPYTUX JIIOJIEN, YMEHUE OKa3bIBaTh IIEPBYIO MIOMOILIb;

— (opmupoBaHUE BBIPAKEHHOW B IOBEJEHUM HPABCTBEHHOW MO3UIMHM, B TOM YHUCIIE
CMOCOOHOCTH K CO3HATEIbHOMY BBIOOPY 100pa, HPaBCTBEHHOTO CO3HAHMS W TMOBEJIEHHs Ha
OCHOBE YCBOEHHs OOIIEUeNIOBEUYECKUX IIEHHOCTEW M HPAaBCTBEHHBIX YYBCTB (UECTH, J0JITa,
CTPaBEAIMBOCTH, MUJIOCEPIHS U APYKEITIOOHS);



— Pa3BHUTHC KOMHGTCHHI/Iﬁ COTPYAHHUUICCTBA CO CBEPCTHUKAMU, NICTbMHU MJIaJIICTO BO3pacCTa,
B3pOCJIBIMH B 00pa3oBaTelIbHON, OOIISCTBEHHO TOJIE3HOH, Yy4eOHO-MCCIIEA0BATEILCKOM,
IIPOCKTHOM U IPYrUX BUJAX AEATEIbHOCTH.

JInuHOCTHBIE pe3yabTaThl B cdepe OTHOLIEHUI 00y4alOIUXCcs K OKpPYAKaloLeMy MHUpY,
’KHUBOM NPHUPOJE, XYA0KeCTBEHHOH KyJIbTYype:

—  MHUpPOBO33pEHHE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO  pa3BUTHSI  HAyKH,
3HAYUMOCTHU HAyKH, TOTOBHOCTb K Hay4HO-TEXHUYECKOMY TBOPUYECTBY, BJIAJICHUE JIOCTOBEPHOM
nHpopManei 0 TMEePEeIOBBIX TOCTHKEHHUAX M OTKPBITHIX MHUPOBOW M OTCUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTb B HAYUHBIX 3HAHUAX 00 YCTpOWCTBE MUpPaA U OOIIECTBA;

— TOTOBHOCTh W CIOCOOHOCTH K OOpa30BaHWIO, B TOM YHCJIE CaMOOOpa3OBaHHUIO, Ha
MPOTSHKEHUU BCEH JKU3HU; CO3HATENIbHOE OTHOUIEHHE K HEMpPEephIBHOMY OOpa30BaHHUIO Kak
YCJIOBUIO YCTIEITHOM MPO(HeCcCHOHATBHON 1 00IIECTBEHHOM IeITeIbHOCTH;

— DJKOJIOTWYECKas KyJabTypa, OEpeXHO€ OTHOIIEHMs K pPOJHOW 3eMje, HPHUPOIHBIM
OorarctBam Poccum ¥ MMpa; MOHMMaHUE BIMSIHUS COLMAIIBHO-3KOHOMHYECKHX MPOIECCOB Ha
COCTOSIHUE TNPUPOJHONM M COLMAIBbHON cCpeabl, OTBETCTBEHHOCTh 3a COCTOSIHUE HPHUPOJHBIX
peCypcoB;

— YMEHUS U HaBbIKM pPa3yMHOTO NPHUPOJIONOIb30BAaHUS, HETEPIUMOE OTHOUICHHE K
NeNCTBUSM, IPUHOCSIIUM BpEJI SKOJIOTHH;

— TIpuoOpeTeHHEe OMBITA HKOJIOTO-HANPABICHHON AEITEIbHOCTH;

— OCTETUYECKOE OTHOIIEHUS K MHUpPY, TOTOBHOCTh K 3CTETHYECKOMY OOYCTpOICTBY
cOOCTBEHHOTO ObITa.

JIMYHOCTHBIE Pe3yJbTAThl B c(pepe OTHONIEHHH 00yYAIOIIUXCS K CeMbe M POAUTEISIM, B
TOM 4YHMcJIe OAT0TOBKA K CeMEHHOM KM3HU:

— OTBETCTBEHHOE OTHOILIEHHE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHITHSI
IIEHHOCTEH CEMEHHOM KU3HU,

— TIOJIOKUTETBHBIM 00pa3 CceMbH, pOJUTENTHCTBA (OTIIOBCTBA M MaTEPUHCTBA),
WHTEPUOPU3ALMS TPATUIIMOHHBIX CEMEHHBIX LIEHHOCTEH.

JIMYHOCTHBIE Pe3yJbTAThl B c(pepe OTHONIEHHSI 00yHaKOIIMXCS K TPYAY, B cepe
CONMAIBLHO-)KOHOMHYECKUX OTHOLICHUIA:

— yBaXEHHWE KO BceM ¢opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOCH
COOCTBEHHOCTH,

—  OCO3HAaHHBIN BBIOODP Oymylieil nmpodeccun Kak MyTh U CIOCOO peaan3anuu COOCTBEHHBIX
KMU3HCHHBIX TJIAaHOB;

— TOTOBHOCTh OOyYalOIIMXCS K TPYIOBOW NPO(EeCcCHOHANBHON JEATEIbHOCTH Kak K
BO3MOKHOCTH  Y4acTHsl B  PCIICHWW JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBECHHBIX,
00IIeHAIIMOHATBHBIX MTPOOJIEM;

—  TOTPEOHOCTh TPYAUTHCS, YBAXKEHHE K TPYAY U JTIOIIM TPYAa, TPYAOBBIM TOCTHKEHUSM,
T0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K pasHbIM BUAAM TPYIOBOU
NesITeNIbHOCTH;

— TOTOBHOCTh K CaMOOOCHTYKMBaHHIO, BKJIIOYas OOy4YeHHWE M BBINOJHEHHUE JIOMAIIHUX
00s13aHHOCTEI.

JIn4HOCTHBIE pe3yJbTaThl B cepe pusnyeckoro, nCHX0I0ru4€cKoOro, COUAILHOIO U
aKaJeMH4ecKoro 0/1aronory4us 00y4arommxcs:

—  (usnueckoe, SMOIMOHAJIBHO-TICUXO0JIOTUYECKOE, COLIMAJIBHOE Onaromnonyuue
oOyyaromuxcs B JKU3HHM 00pa3oBaTeIbHON OpraHM3allly, OIIYLIEHHE AETbMHU 0€30MacHOCTU U
MICUXOJIOTHYECKOro KoMpopra, nHHOpMAIMOHHOMN O€30MaCHOCTH.



1.2.  Ilnanupyemvle memanpeomemuvie pe3yibmamol 0C80EHUS

MertanpeaMeTHble pe3ynbTaThl OCBOSHUS OCHOBHOW 00pa30BaTEIbHOM MPOTrpaMMBI
MPECTaBICHBI TPEMSI TPYIIIIaMU YHUBEPCATbHBIX yueOHbIX aercTBuil (YVY /).

1. PeryasiTuBHBIe YHHBepCaJbHbIe y4eOHbIe AeiicTBUS
BbinyckHHUK HayunTCs:

— CaMOCTOSITEJIbHO OIpeNeNsITh LEIH, 3aJaBaTh IapaMeTpbl W KPUTEPUH, IO
KOTOPBIM MOKHO OIIPEACTIUTD, UTO LEJIb JOCTUTHYTA,

— OIECHUBAaTh BO3MOXHBIC IIOCICACTBUA JOCTHIXKCHU MOCTaBJICHHOMN neianm B
ACATCIBbHOCTH, COOCTBEHHOM KM3HH U KU3HHU OKpYyXXarouumx J'IIOI[CfI, OCHOBBIBasICh Ha
COOOpaXXEHUSIX ITUKU U MOpaJI;

— CTaBUTb M  (QOpPMYIMpPOBaTH COOCTBEHHbIE 3aJadyl B  00pa30BaTEIbHOMN
ACATCIIBHOCTH U ) KU3HCHHBIX CUTYallUsAX;

— OILIEHMBATh PECYPCHI, B TOM YHCJIE BpeMs U JIpyrue HeMaTepUaIbHBIE PECYPCHI,
HGO6XO}II/IMBI€ IS TOCTHXKECHUA MIOCTaBJIECHHOM OCIIH,

- BI)I6I/IpaTI) OyTh JOCTUXKCHUA LCIIH, IIJIAHUPOBATH PCHICHUC IMMOCTABJIICHHBIX 3a1a4,
ONITUMU3HPYS MAaTCPHUAJIBHBIC 1 HEMATCPUATIbHBIC 3aTPAaThI;

— OpraHu3oBHIBaTh A(Q(HEKTUBHBIN TIOUCK PECYPCOB, HEOOXOTUMBIX JIJISI JTOCTHKEHUS
MOCTaBIICHHOM IIENIH;

— COIOCTABJIATH TOJIYYEHHBIH pe3yabTaT AEATENBHOCTH C IOCTABICHHOM 3apaHee
LEJIBIO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1elCTBHS
BbINMyCKHUK HAYYUTCS:

— WCKAaTh M HAaxXOJUTh OOOOIIEHHBIC CIOCOOBI pEUIeHUs 3aJad, B TOM YHCIE,
OCYILIECTBIISITh Pa3BEPHYTHIM MH(GOPMALIMOHHBIN MMOUCK M CTABUTh HA €0 OCHOBE HOBbBIE
(yueOHBIC U TTO3HABATEILHBIC) 3a/1a4H;

— KPUTHYECKU OIICHMBATh U MHTEPHPETUPOBATH MHPOPMAIUIO C Pa3HBIX MO3UIIMIA,
pacrno3HaBaTh U PUKCHUPOBATH MPOTHUBOPEUUS B UHHOPMALIMOHHBIX HCTOUHUKAX;

— HCHOJb30BaTh pa3IuyYHbIe MOJIeJIbHO-CXeMaTUYeCKHe CpeacTBa Ui
MIPE/ICTaBJICHUS] CYIIECTBEHHBIX CBSI3€ M OTHOILIEHUH, a TakkKe MNPOTHUBOPEUUN,
BBISIBIICHHBIX B MHPOPMAIIMOHHBIX UCTOYHHUKAX;

— HaXOJWUTh U TNPUBOJAUTH KPUTHUECKHE apTyMEHThl B OTHOIICHHH [EHCTBHHI U
CYXJCHUU APYroro; CIOKONHO U Pa3yMHO OTHOCUTHCS K KPUTHYECKHUM 3aMEYaHUsM B
OTHOIIEHUH COOCTBEHHOTO CYKIEHHS, pacCMaTpuUBaTh HUX KaK pecypc COOCTBEHHOTO
pa3BUTHS;

— BBIXOJUTH 32 paMKHU y4eOHOTO NIpeaMeTa W OCYLIECTBIATH LieJeHANpaBICHHBIN
MTOUCK BO3MOKHOCTEH ISl MIMPOKOTO MEepeHOoca CPEJICTB U COCOO0B IeCTBHS;

— BBICTpauBaTh WHAMBUAYAIbHYI0 00pa30BaTENbHYI0 TPACKTOPHUIO, YUUTHIBAS
OTpPaHHYEHUS CO CTOPOHBI APYTUX YUACTHUKOB U PECYPCHBIE OTPaHUYCHHUS,

— MEHSTh U yIEePKUBATh Pa3HbIE TO3UIINY B MTO3HABATENLHOM 1EATEIHHOCTH.

3. KoMMyHMKATHBHbIC YHHMBEPCAJbHbIC Y4eOHbIC NeiiCTBUSA
BbinyckHHUK HayunTCs:

— OCYLIECTBJIATH JEJIOBYI0 KOMMYHUKALIMIO KaK CO CBEPCTHUKAMM, TaK M CO
B3pOCIBIMU (KaKk BHYTPH OOpa30oBaTEeIbHOW OpraHU3alllM, TaKk U 3a €€ MpeaeraMiu),
noadupaTh MapTHEPOB JUIA JAEJIOBOM KOMMYHHKAIlMM HCXOJAs M3 COOOpakeHui
PE3yJIBTaTUBHOCTH B3aUMOJICHCTBHUS, @ HE IMYHBIX CUMIIATHI;



— TIpU OCYIIECTBIICHUU TPYIIIOBOM PabOTHI OBITH KaK PYKOBOJUTEIEM, TaK U YICHOM
KOMaHJIl B Pa3HBIX POJISAX (TEHepaTop WO, KPUTHK, MCIOJHHUTENb, BBICTYMAIONINH,
SKCIIEPT U T.1.);

— KOOPAMHHUPOBATHh W BBIMIOJHATH PadOTy B YCIOBHSX PEATbHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

— Ppa3BepHYTO, JOTUYHO W TOYHO H3JIAraTh CBOIO TOYKY 3PCHUS C HCIIOJIH30BAHUEM
aJICKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh
KOH(IUKTHI

UX AaKTUBHOU

0

KOH(JIMKTOr€HHbIE

CUTyallUH M MpeaoTBpanaTh
da3bl, BBICTpaWBaTh [EJIOBYIO H

o0pa3oBaTelbHyI0 KOMMYHHKAIMIO, H30eras JWYHOCTHBIX OII€HOYHBIX
CYXKJICHUM.

1.3.  Ilnanupyemvie npeomemmuble pe3yibmamvl 0CE0eHUs.

Paznen BrimyckHHUK HayuuTCS BBITYCKHUK ~ MOJYY4UT  BO3MOXKHOCTH
HAYYUTHCS
Henn Hns ycnemnoro mponpospkenus | s obecrieueHus BO3MOXHOCTH
OCBOEHUS o0Opa3oBaHus YCIIEIIHOTO TMPOJOJDKEHUsT 00pa3oBaHUs
npeameTa M0  CHCIHUATBHOCTSIM, CBSI3aHHBIM  C
o CHEIMATBHOCTSIM N
1 > | ocylleCTBICHUEM Hay4yHOU u
CBSA3aHHBIM C  MPUKIAJHBIM .
p A HCCIIEIOBATENIbCKOM  JIEATENBHOCTH B
HCIOJIb30BaHUEM MaTeMaTUKHU
00JaCcTH MaTeMaTUKU U CMEKHBIX HAyK
TpeboBanus K pe3yabTaTaM
Onementsl | CBOOOHO onepupoBathbl | JJocTmxenue pesynapraToB pasaena II;
TEOpUu HOHSTUSIMHU: KOHEYHOE
OTNepUPOBATh  TOHSATHEM  OIpEEICHHUS,
MHO>KECTB U | MHOKECTBO, JJIEMEHT 5
OCHOBHBIMHU BUJIAMU OTIpe/IeNICHUH,
MareMaTH4e | MHOXKECTBa,  IOJMHOKECTBO,
. OCHOBHBIMH BHJIaMU TEOPEM;
CKOit nepeceyeHre, OoO0beTUHEHHE WU
JIOTUKHU Pa3HOCTb MHOKECTB, YHUCIIOBBIC | ouivaTh CyTh KOCBEHHOI'O
MHOKECTBa Ha KOOPJMHATHOM .
¢ PA JI0KA3aTeIbCTBA;
npsIMOM, OTpPE30K, HWHTEpBAl,
MOJYUHTEPBAJ, IPOMEXYTOK C OIICPpHUPOBATL IIOHATUAMHU  CUHCTHOI'O H

BBIKOJIOTOM TOYKOM,

rpa(bnquKoe IMPEACTaBJICHUC
MHOX>KECTB Ha KOOpI[HH&THOﬁ

IIJIOCKOCTH,

3aaaBaTb MHOXKECCTBaA
NEpCUUCIICHUEM n
XapPaKTCPUCTHICCKUM

HECUCTHOI'O MHOXXCCTBA,

MPUMEHSITh METOI MaTeMaTU4eCKOU
WHIYKIUU JJ11 POBEIACHUSI PACcCyXIACHUIN

" JOKAa3aTCIILCTB U IPU pCIICHUHN 3a/1a4.

B noBcenHEBHON JKM3HU U NIPU U3YYEHUU
JPYTUX MPEeIMETOB:

HCIIOJIB30BaTh TCOPCTUKO-




CBOMCTBOM;

OIIEPUPOBATH HOHATUSIMU:
YTBEPKJICHHUE, OTpPHILIAHUE
YTBEP)KJICHHsI, HUCTUHHBIE W
JIOKHBIE YTBEPKICHUS,

Impu4iuvHa, CJICIACTBUC, YACTHBIN
cilydail 0OIIero yTBEpXKACHUS,
KOHTPIIPUMED;

IIPOBEPATH MPHUHAJJICKHOCTD

OJICMCHTA MHOXXCCTBY,

HaXxOIUTh  TEPECCUCHHE U
00beIMHEHNE MHOXKECTB, B TOM
qyuclie MPEJICTAaBICHHBIX

rpagu4eckd  Ha  YHCIOBOM
NpsAMOMl W Ha KOOPJWHATHOU

IUTOCKOCTH;

MIPOBOJIUTH IOKa3aTeIbHbIE
paccyxaeHust Juisi 000CHOBaHUS

HMCTUHHOCTHU YTBEPKJICHUH.

B noBcenHeBHOM XKU3HU U MPU
M3Y4YEHUH JPYTUX MPEAMETOR:

HCIIOJIB30BAaThb YHCJIOBBIC
MHO>XKECTBa Ha KOOp,I[PIHaTHOI;'I

npsAMOM M Ha KOOPJAWHATHOU

MHO>KECTBEHHBIN S3BIK M S3BIK JIOTHUKH JJIsL

OIIMCaHUsl  PEAJbHBIX  IMPOLECCOB U
ABJICHUM, IIpU PELICHUM 3a4ad JAPYTHUX

y4eOHBIX PEAMETOB

IUDIOCKOCTH  JUIi  OIHCAHUS
peabHBIX MIPOIIECCOB u
SIBIICHHUH;
MIPOBOJIUTH JIOKa3aTeIbHbBIC
paccyXJeHus B  CHUTYalusix
MOBCEHEBHOM  JKM3HU, TIPH
pelIeHnu 3a7ad M3 JAPYrux
pEeAMETOB
Uucna u | CBoOoaHO onepupoBath | Jloctmxenue pesynpraTos pasnena II;
BBIPAXKEHUS | TMOHATHSIMH: HaTypajabHOE
CBOOOJHO  OMEpPHpPOBaTH  YUCIOBBIMH
YHCIIO, MHOXECTBO
MHOECTBAMHU TIPU PEILICHUHU 3a/1a4;
HaTypajJbHBIX 4YHCEN, IEeJ0e
YHUCIIO, MHOXECTBO  IIENBIX

gucell, OOBIKHOBEHHAas JIPOOB,
JecsiTuuHasi Ipo0b, CMEIIaHHOe
YHCIIO, palMOHAILHOE YHUCIO,

MNOHUMAThb NPUYHUHBI U OCHOBHBIC HJCH
pacIipCHUA YU CIOBBIX MHOKCCTB,

BJIAZICTb OCHOBHBIMH TIIOHATUAMU TCOPUHN




MHOXKCCTBO paloHaJIbHBIX

qycenl, UPPALUOHATIBHOE YHCIIO,

KOpPEHb CTCIICHU n,
JIEUCTBUTEIBHOC 4HuCIIo,
MHO>KECTBO HGfICTBI/ITCJIBHBIX
qHCelI, reoMeTpuyecKas

HHTCPpIIpETAllUA HaTypaJbHBIX,
ICIIBIX, palroHaJIbHBIX,

I[GflCTBI/ITGJILHBIX YHUCCII,

MMOHUMAaTh u OOBSACHSTH
pa3HUIy MEXIY MO3UIIMOHHOMN
U HEMO3ULIHUOHHOW CHCTEMaMHU

3alluCHU YHCCII,

MEepEeBOAUTh YHCIAa W3 OJHOU
CHCTEMBI
CUMCIICHUS) B JIPYT'YIO;

3anmucu  (CUCTEMBI

JOKa3bIBaTh W HCIOJIB30BaTh
MPU3HAKU JIEIUMOCTH CYMMBI U
MIPOU3BEACHUS npu
BBITIOJIHEHUN  BBIYMCICHUM U
pEILIeHNH 3a]1aY;

BBITIOJIHATH OKPYI'JICHHUE
PpalruOHAJIbHBIX n
HppallMOHAJIbHBIX YHUCCII C

SaﬂaHHOﬁ TOYHOCTBIO,

CpaBHHBATH HeﬁCTBHTCHBHBIC
Juclia pasHbIMU CHOCO6aMI/I;

YopssA04uBaThb
3aIIMCaHHBIC B

YHycia,
BHU]IE
OOBIKHOBEHHOH M JECATHYHOMH
npoOu, 4YHCia, 3almuCaHHBIE C

HCITOJIb30BaHUEM
apuMeTHUYECKOTO KBaJPaTHOTO
KOPHSI, KOpHeH CTETIEHU
OoubIe 2;

Haxomute HOJI wu HOK
pa3HBIMU crocobaMu u

WCIIOJIb30BATh UX MPU PEIICHUU
3ajad4;

BBITIOJIHATD BBIYHCIICHUA u

ACIIMMOCTU IIpHU PCHICHHUU CTAHAAPTHBIX
3aaa4

HUMCTb 0a3oBbIC NpCACTaBJICHHUA (0)

MHOKECCTBC KOMIIJICKCHBIX YHCCII,

CBOOOJHO  BBIMOJHATH  TOX/IECTBEHHBIE
npeoOpa3oBaHusl  TPUTOHOMETPUUYECKUX,
JorapupMHUUECKUX, CTEIIEHHBIX
BBIPAKCHU;

BIa/eTh hopmynoit buHoma HeroToHa;

IIPUMEHSATH [IPU PELICHUH 33]1a4 TEOPEMY O
nuHeitHoM npeactasnennn HO/JL;

NPUMEHATh  NpU  PELIICHWH 3334

Kuraiickyto Teopemy 00 ocTaTkax;

IIPUMEHATh NPU peleHun 3aaad Mamyro
Teopemy Pepma;

YMETb
MO3UIMOHHON cUCcTeMe CUUCIICHUS;

BBIIIOJIHATH  3allMChb  4YHCJIa B

OpPUMEHSITh  OpU  peuleHuH  3ajad
TEOPETUKO-YUCIIOBbIE (DYHKIIMHU: YHCIO U
cymMma jaenurenei, QyHKIno Juepa;

INPUMCEHATh IIPpHU PCHICHUH 3aJdad LCITHBIC
npobu;

OPUMEHSTh  IpH
MHOTOYJIEHBI ~ C

[ R11(S31701 3a1a4
IEUCTBUTENBbHBIMU U
1EIBIMH K0P PUIIUCHTAMM;

BJIaACTh  IIOHATHAMHU HpI/IBOI[I/IMHﬁ u
HerI/IBO)II/IMHﬁ MHOTOYWICH U IMPHUMCHATH

UX IIpH PCHICHUU 3a1a4,

OPUMEHATh  IPU  pEUIeHMH  3ajad
OCHOBHYIO T€OpeMy anredpsl;

OPUMEHATh ~ IPU  pEUIeHMH  3ajad
npocteimme  QYyHKUMHM ~ KOMIUIEKCHOM
NIEPEMEHHON KaK r€OMETPUYECKHE
npeoOpa3oBaHUs




MpeoOpa3oBaHusl  BBIPAKCHUM,
COAEpKaIIUX JEHCTBUTEIbHbBIC
qucilia, B TOM YHCIC KOPHU

HATypaJbHbIX CTEIICHEM;

BBITIOJIHATH CTaHAapTHBIC
TOXKICCTBCHHBIC
npeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX,
norapu(MHUUECKNX, CTETICHHBIX,

HMPPALMOHAIBHBIX BBIPAKEHU.

B moBcenHEBHOW XKW3HU U NPH
WM3y4YEHUU JPYTUX MPEAMETOB:

BBITIOJIHATh u OOBSACHATH
CPaBHCHHE pe3yJIbTaTOB
BBIYHMCIEHUN TpU  pelIeHUuU
MIPAaKTHYECKUX 33Ja4, B TOM
4HcIe PUOIINKEHHBIX
BBIYHCIICHUH, UCIOJIB3Ys

pas3HbIe CIIOCOOBI CPaBHEHHIA;

3aIlluChIBATh, CpaBHUBATb,
OKpYIJIAATh YHCJIOBBIC JOaHHBIC
PEAIBbHBIX
HCIIOJIb30BaHHUCM

BCJINYUH C
Pa3HbIX
CUCTEM UBMCPCHUA,

COCTaBJIATH n OLCHUBATbH
Ppa3HbIMHA croco0aMu YHCIIOBEIE
BBIPAXXCHHUA IIpu PCLICHUHA
IMPAaKTHYCCKHUX 3aJa4 U 3a1a4 U3

Apyrux y‘le6HI>IX npeaMETOB

YpaBHeHus
u
HEPaBEHCTB
a

CBob6oaHO OIIepUPOBAThH
TOHATHSMH: ypaBHEHHE,
HEpPaBEHCTBO,  PaBHOCHIIBHBIC
ypaBHEHHsT M  HEPaBEHCTBA,
ypaBHEHHE, SIBIISTFOILICECST
CIIEICTBHEM APYroro
ypaBHEHHSI, ypaBHEHHS,

PaBHOCUJIbHBIE Ha MHOYECTBE,
PaBHOCHIIbHBIE
npeoOpa3oBaHus ypaBHEHUH;

HocTtmwxenue pe3ynbraToB pasaena II;

CBOOOJTHO ONpEeNeNsTh TUII U BbIOUPATH
METOJl  PEIIECHUS  MOKAa3aTeNbHBIX U
JorapupMHUUECKUX ypaBHEHUI u
HEPaBEHCTB, UPPALMOHAIBHBIX YpaBHEHHI
TPUTOHOMETPUUECKUX
YPaBHEHUI U HEPABEHCTB, UX CUCTEM;

u HCPABCHCTB,

CBOOOJIHO peIlaTh CHCTEMbl JIMHEWHBIX
YpaBHEHUH;




pelars pasHble BH/JIbI

YPaBHEHUN UM HEPABEHCTB U MX
TOM

CHCTEM, B qucie

HEKOTOpbl€ ypaBHEHUs 3-i u 4-

i CTCTICHEH, IpoOHO-
panOHAIBHBIE u
UppaluOHAaIIbHBIE,

OBJIAZCTh OCHOBHBIMM THIIAMH
IIOKA3aTEeIbHBIX,

Jorapu(pMUUECcKUXx,
APPALMOHAIIBHBIX, CTEIEHHBIX
YpPaBHEHUH M HEPABEHCTB U
CTaHJAPTHBIMU METOJaMH HUX
pelieHuit ¥ MPUMEHATh UX TPHU

peleHny 3a1ad;

NpUMEHATh TeopeMmy besy k
PELIEHUIO YPaBHEHU;

MpUMEHTHh TeopeMy Buera s

pelieHus HEKOTOPBIX
YpaBHEHUN  CTENEHU  BBIIIE
BTOPOW;

MOHUMATh CMBICI TEOpeM O
PaBHOCHIIBHBIX u
HEPaBHOCUIIbHBIX
npeoOpa3oBaHUAX YpaBHEHUN U
YMETb UX JI0Ka3bIBATh;

BJIaJICTb MCTOJaMU PCHICHHA
ypaBHeHHfI, HCPABCHCTB M HX
CUCTEM, YMCTb BBI6I/IpaTB MECTO
peIICHUA U 00OCHOBEIBAaTL CBOM

BBIOOD);

UCITO0JIb30BAaTh METO
UHTEPBAJIOB  JUIS  PCIICHUS
HEpaBEHCTB, B TOM HYHUCIE
JIPOOHO-paAIIMOHATTBHBIX u
BKJIFOYAIOIINX B cebs

HppallOHAIIBHBIC BBIPAKCHUS

peuiarb anre6panqec1cne
YpaBHCHHA U HCPABCHCTBA U UX
CUCTCMBI C InmapamMeTpamMmun

anreOpanyeckum u

peliaTh OCHOBHBIE THWIIBI YPAaBHEHUH W
HEPABEHCTB C NIapaMeTpamu;

IPUMEHATh  I[IpU  pELICHUH  3a4ad
HepaBeHcTBa Komm —  byHsikoBCkoro,
beprymnu;

HMCTh MNPCACTABJICHUC O HCEPABCHCTBAX
MCKAY CPpCAHUMU CTCIICHHBIMU




rpadMuecKuM METO/1aMHu;

BJIaJICTb pPa3HBIMH MCTOAaMHU
A0Ka3aTCJIbCTBa HCPABCHCTB,

pelarb ypaBHEHHS B LEJbIX
YHUCIax;

n300pakaTb ~MHOECTBAa  Ha
TUTOCKOCTH, 3aJaBacMble
YpaBHCHHUAMHU, HCEPABCHCTBAMU
U UX CUCTEMaMU,

CBOOOHO WCIIOJIH30BATh
TOX/ICCTBECHHBIC
npeoOpa3oBaHMsl MPU PEIICHUU
YpaBHEHU U u CHCTEM
YpaBHEHU U

B moBcenHeBHOUN XU3HU U NPU
M3Y4YEHUH JPYTUX MPEAMETOB:

COCTaBIIATh u pemarhb
ypaBHEHHUS, HEPABEHCTBA, HX
CUCTeMbl TpU pPEUICHUH 3a]ad
JPYTrUX y4eOHbIX PEIMETOB;

BBITIOJHSATD OIICHKY
paBAoINoOaI00UsS  pe3ysbTaToB,
MOJIy4aeMbIX TPU  PEUICHUH

pa3IMYHBIX ypaBHEHUH,
HEPAaBEHCTB M HMX CUCTEM IIpH
peleHun 3a/a4 OPYTUx

y‘le6HLIX IIpeaAMCETOB,;

COCTaBJISITh u peaThb
YPAaBHEHUST M HEPABEHCTBA C
napamMeTpamMu TpU  PELIeHUU
3a1a4 OpYTHUX y4eOHBIX
IIPEIMETOB;

COCTaBJIATDH YpPaBHCHHUC,
HCPAaBCHCTBO HJIM UX CUCTEMY,
OITMChIBArOIIHEC pPCAIbHYIO

CUTyallUl0O WX TPHUKIIAIHYIO
3aaavy, HHTCPpHIPCTUPOBATDH




IIOJIyYE€HHBIE PE3YJIbTAThI;

HCII0JIB30BAaTh  IPOrpaMMHbIE
CpeacTBa pu pelieHun
OTJIEIbHBIX KJIACCOB YpaBHEHM
Y HEPaBEHCTB

OyHKINU

Biagers MOHSTHUSIMH:
3aBUCUMOCTD BEJINYMH,
(GyHKIUS, apTYMEHT U 3HAUYCHUE
dbyHKINH, obacThb
OTpENeNieHuss M  MHOECTBO
3HaueHuN (QyHKUUHU, Trpaux
3aBUCHMOCTH, rpaduk
¢byHKIMKM, HyIM  QYHKIHH,
MIPOMEKYTKH
3HAKOTOCTOSIHCTBA,
BO3pacTaHHE€ Ha  YHUCIOBOM
MIPOMEXYTKE, yObIBaHHWE Ha

YHUCIOBOM NPOMEXKYTKE,
HauOoJblllee W HaMMEHbIIee
3HAYCHHE byHKIUHA Ha
YHCIIOBOM MIPOMEKYTKE,
nepuoandecKas byHK1IHS,

MepuoJi, YeTHass U HedeTHas
(GyHKIMH; yMETh MPUMEHSTH
9TH TOHSATHS TMPU pEIICHUU
3azay;

BJIAJICTh TOHSTUEM CTCTICHHAS
(YHKIMS; CTPOUTDH €€ rpaduK U
yMETh TPHUMEHATh CBOICTBA
CTeTIEHHOW  (QYHKUMU  TIpU
pelLICHUH 3a]1ay;

BJAJICTh MOHATUSIMH
rmoKa3aTelIbHas GbyHKIHS,
9KCIIOHEHTA; CTPOUTH ux
rpaguku ¥ yMeThb MPUMEHSTh
CBOIiCcTBa nokazaTelIbHOMI
(GYHKIMY MPU pelIeHU  3a1ay;

BJIAJICTh MOHSTUEM
aorapupmuueckas  (GyHKIHUS;
CTpOUTh €€ TpaduK M YMETh
MPUMEHSTh CBOHCTBa
aorapupmuuecko  QyHKUUK

Hoctrwxkenue pe3ynbTaToB paszzaena Il

BJIAACTb IMOHATUCM aACUMITOTBI U YMCTb
€T0 MPUMCHATH IIPHU PCIICHUHU 3a/1a4,

IPUMEHSTh METOAbI PELICHUS POCTEUIINX
muddepeHnaIbHbIX ypaBHEHUH MEPBOro
U BTOPOTO MOPSIIKOB




IIpY pELICHUH 3a]1a4;

BIIJICTh MOHATHUSIMU
TPUTOHOMETPUYECKUE
(GyHKIUU; CTPOUTH UX TpaduKu
U YMETh IIPUMEHATH CBOMCTBA
TPUTOHOMETPUYECKUX (PYHKIUI
IIPU PELLICHUN 3a]1a4;

BJIAQJIETh IIOHATHEM OOpaTHas
(GyHKIMSA;  NPUMEHATH  3TO
MIOHATHE NIPU PEILICHHUH 3a/1a4;

MIPUMEHSATh IPU PELISHUH 3a7a4
CBOMCTBa (PYHKUUN: YETHOCTH,
MEPUOTUIHOCTD,
OTPaHUYEHHOCTb;

NIPUMEHATH IIPU PELICHUH 3a1a4
npeoOpa3oBaHus rpaduxos

yHKumii;

BIIQJICTh TOHSATHSMH YHCIIOBAs
MOCIIEIOBATEIHLHOCTD,
apudmMeTnyecKas u
reOMETPUYIECKast IIPOTPECCHs;

IPUMEHSTH MPU PEIICHUU 3a/1a4
CBOICTBa u MIPU3HAKU
aprudMeTHUIECKOU u
reOMETPUUECKOM MTPOrpecCHil.

B noBcemHEBHOW XU3HU U TIpU
U3Y4YEHUU JIPYTUX  Y4eOHBIX
MIPEIMETOB:

ompeneNniaTh Mo TrpaduKam u
UCTIONIb30BaTh  UISl  PEIICHHUS
NPUKIATHBIX 337ad CBOMCTBa
peanbHBIX MPOIIECCOB u
3aBUCHUMOCTEN (HambonblIue U

HaVMEHbIINe 3HAUEHMUS,
IPOMEXYTKH BO3pACTaHUs U
yObIBaHUs ¢byHKIUY,
MPOMEXKYTKU

3HAKOTOCTOSTHCTBA, ACUMIITOTHI,
TOYKH Tmeperuda, TMEepUox U
T.IL.);




HHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOU

MIPAKTUYECKOU CUTYALUH;.

ompeneniartb 1Mo  rpadukam

IIPOCTEMIINE  XapaKTEPUCTUKH
NEPUOJUYECKUX IPOLIECCOB B
OMOJIOTUH, IKOHOMHKE, MY3bIKE,
paavocBs3u U 1p. (aMIUIMTYIA,

MEepPUOJ U T.11.)

ODneMeHTEI
MaTeMaTH4e
CKOTO
aHajau3a

BJ'IaI[eTI) MOHITHEM OECKOHEYHO
yObIBaroIIast
nporpeccust "

reomMeTpu4ecKas
YMETh
IIPUMEHATh €r0 IPU PEIICHUH
3azad4;

INPUMCHATH I PCIICHUA 3aJ1a4
TEOPHIO TIPEJICIIOB;

BJIAJIETH MOHATASIMUA
OECKOHEUYHO OoJIpIINE u
OECKOHEUHO MaJble YMCIIOBBIE

MOCJICIOBATEILHOCTH U YMETh
CpPaBHUBATH OECKOHEYHO
OOJIbIIINE U OECKOHEYHO MaJible

IIOCJICA0OBATCIbHOCTH,

BJIQJIETh MOHATHSIMHU:
npou3BoHas GYHKIIMH B TOUKE,

npou3BoIHAs GYHKIINH;

BBIUHCTISITh MIPOU3BOIHBIC
ANIEMEHTApHBIX (QYHKIHUH U HX

KOMOMHAIIMIA;

HCCJIICOOBATH (bYHKI_II/II/I Ha
MOHOTOHHOCTB U SKCTPEM YMBI;

CTPOUTH T'padUKU ¥ MPUMEHSITH
K PELIEHUIO 33/1a4, B TOM YHCJIE
C TIapaMeTpoM;

BJIaJIETh OHATUEM KacaTeabHast
K rpadpuky ¢QyHKIHH U yMETh
NPUMEHATh €ro MpH peleHUU
3ajauy;

BJIaACTH IIOHATHUAMHU

Hoctmwxkenue pe3ynbTaToB paszzaena Il

C¢BOOOIHO BJIAJIETH CTaHJapTHHIM

anmnapaToM MaTeMaTHYECKOro aHaluu3a A
byHKIIIN

BBIYMCIICHUA IMPOU3BOAHBIX

OJTHOM IEPEMEHHO;

CB0OOOHO IPUMEHSTh anmnapar

MaTeMaTH4eCKOTO aHaJIM3a JUISt
uccienoBaHusl (QYHKUUA U MOCTPOCHHS
rpaukoB, B TOM 4YHCJE UCCIEIOBAHUS HA

BBIITYKJIOCTbD,

OTIEPUPOBATh TOHATHEM IEPBOOOPA3HOM
(GYHKIIUY JUTsT pellieHus 3a/1a4;

OBJIAJIETh OCHOBHBIMU CBENCHUAMHU 00
unrerpasie Hprorona—JleliOnuna wu ero
MPOCTEHIINX TPUMEHEHUSX;

OIICpUpOBaTh B CTAHAAPTHBIX CHUTYyaAlUAX
IMPOU3BOJHBIMU BBICHIUX ITOPAIKOB,

YMETh MPUMEHATh MPU PEHICHUH 33]1a4
CBOMCTBA HETPEPHIBHBIX (YHKIIHIA;

YMEThb IPUMEHATh IPU PELICHUM 3a1ad
Teopemsl Beitepiurpacca;

YMETb BBITIOJIHATh pUOIINKEHHBIE
BBIYHCIICHUS (MeToibl peleHus
YPaBHEHUN, BBIUUCIICHUS OIPEAEIEHHOTO
UHTETpana);

YMCTb MMPUMCHATH IMPUITIOKCHUC
HpOI/I3BOIlHOI71 " OIpCACIICHHOIO UHTCTPaJIa
K PCIICHHUIO 3a1a4 CCTCCTBO3HAHMA,

BJIAZICTb NMOHATHAMHA BTOpad MPOU3BOAHAA,




GbyHKIHS,
OIPEAEIEHHBI UHTETPal;

nepBooOpa3Has

IIpUMEHATH TeopeMy HbroToHa—
JleiiOHuLA U ee CIeACTBUS IS
pelieHus 3a1a4.

B noBcenHEBHOW XU3HU U NPH

W3y4YEHUN  JPYIuX

y4eOHBIX
MPEAMETOB:

peliaTb NPUKIAAHBIC 3aJa4n U3

ouosiornu, (U3UKHU, XHUMHH,
9KOHOMUKH u JIPYrUX
MIPEIMETOB, CBSI3aHHBIE  C

HCCIIEIOBAaHUEM XapaKTEPUCTHK
IIPOLIECCOB;

UHTEPIPETUPOBATH
MOJTYy4YEHHBIE PE3yIbTaThl

BBIITYKJIOCTh Tpaduka (QyHKIUH U yMEThH
UCCIIEIOBATh (DYHKIIMIO HA BHITYKJIOCTb

Crarucrtuka
U Teopus
BEPOSTHO-
CTel,
JIOTHKA |
KOMOMHATO-
pHuKa

OnepupoBarhb OCHOBHBIMH
onHcaTeIbHBIMU

XapaKTepUCTUKaMH YHUCIIOBOTO
Habopa, MOHSATHEM I'eHepalbHasl
COBOKYITHOCTb U BBIOOPKOW W3

Hee;

OTIepUpPOBAThH HOHATHSAMHU:
4acToTa u BEPOSITHOCTb
coObITHS, cymma u
IPOU3BEJCHUE  BEPOATHOCTEH,
BBIYHCIIATH BEPOSITHOCTH

COOBITHII Ha OCHOBE IIoac4cTa
quciia uCXO040B,

BJIaACTh OCHOBHBIMH
IOHATHUAMAU KOM6I/IHaTOpI/IKI/I u

YMETbL HUX TPUMCHATL IIPU
pCHICHUUA 3a4a4;
NUMCETb npeaACTaBJICHUC 00

OCHOBax TCOpHUU BCpOﬂTHOCTCﬁ;

NUMCETb NpeaACTaBJICHUC (0)
AUCKPCTHBIX W HCIPCPBIBHBIX

CJIy‘-I&fIHLIX BCINMYHNHAX u

Hoctwxkenue pe3ynbTaToB paszzaena Il

UMETh TMPEJCTaBJICHHE O LEHTPAJIbHOU
MpEIEIbHON TEOPEME;

UMETh TIPEJICTABICHUE O BBIOOPOYHOM
Kod(puIEeHTE KOPpENsAUA U JTUHEWHON
perpeccuu;

HMETh NPCACTAaBJICHUC O CTATUCTHYCCKHUX
TuIoTe3ax M IIPOBCPKE CTaTUCTHUYECKOM
TUIIOTE3bl, O CTATHCTUKE KpUTCpUA H €C
YPOBHC 3HAYUMOCTH;

UMETh IIPEJICTABJICHNE 0 CBSI3H
OMIIUPUYECKUX u TEOPETUYECKUX
pacipenencHun;

HMCETh TMPCACTABJICHHUEC O KOIUPOBAHUHU,
JBOMYHOH 3alnucCu, IBOUIHOM IOCPEBE;

BJIAJICTh OCHOBHBIMU TOHSATHAMU TEOPUHU
rpadoB (rpad, BepmmHa, pedpo, CTEHEHb
nytb B Tpade) U yMeThb
MPUMEHSITh UX MPU PEUICHUH 3a/1a4;

BCPIINHBI,

HUMCTB MMPCACTABIICHHUEC O ACPCBbAX U YMCTh




pacrpeaeieHusx, 0
HE3aBUCUMOCTHU CITy4aiHBIX
BEJINYUH;

UMETh IIPEJICTaBICHHUE 0

MaTEMATHYCCKOM OXHIAaHUN U

JUCIIEpCUU CIIy4aiHBIX
BEJINYUH;

UMETh IIPEJICTaBICHHUE 0
COBMECTHBIX  PaCIpEIeIICHUX

CIy4alHbIX BEJIMYHH;

MOHUMATh CyTh 3aKOHa
00BIINX yucel U
BBIOOPOYHOTO MeToJa

M3MEPEHUS BEPOSTHOCTEN;

UMCETH MMpeaACTaBJICHUC 0

HOPMAJIBHOM PAaCIpeACIICHUH H

npuMepax HOPMaJIHHO
pachpeneNieHHbIX  CIydalHBIX
BEJIMYMH;
UMETh Mpe/ICTaBJICHHE 0
KOppeALu CIIy4alHbIX
BEJIMYMH.

B noBcenHeBHOM XKU3HU U NPU
W3YYCHUH APYTHUX MPEAMETOB:

BBIYUCIIATH U1 OLICHUBATh

BEPOSITHOCTH coObITUI B

peaHLHOﬁ KH3HU,

BBIOMPATH METOIbI
IOIXO/ISIIIETO MPEICTABICHHS 1
00pabOTKU JaHHBIX

IIPUMEHSATH IIPU PELICHUHU 3a/a4;

BJIQJICTh TOHATUEM CBS3HOCTb U YMETh
MPUMEHATh KOMIIOHEHTBI CBSI3HOCTHU MPHU
pelIeHnu 3a1ay;

YMETh OCYHIECTBISATH MYTH IO pedpam,
00x0/161 pebep 1 BepIuH rpada;

UMETh TIPEJICTaBICHUE 00 DJWUJIEPOBOM U
MyTH,

TPYIAHOCTH

HaXOXXIACHUA TaMUJIbTOHOBA ITYTH;

I'aMHUJIbTOHOBOM HUMETH

npeacraBJICHUE O 3aga4n

BJIQJICTh TOHSATUSMU KOHEUHBIE U CUECTHBIC
MHOJKECTBA U yMETh WX IMPUMEHATH TPH
pEIIeHUY 3a/a4,

yMeTB HpI/IMeHSITB METO MaTeMaTPI‘—IeCKOfI
MHTYKIMH;

YMETh NMPUMEHATH NpuHLIUI [upuxie npu
pelIeHnH 3a1a4

TexcToBble
3a/1auu

Pemate pa3HbIC 3aga4yu
MOBBIILIEHHOM TPYAHOCTH;

AHAJIIN3UPOBATH YCJIOBHC
3aga4u, BLI6I/IpaTL
ONTUMAJIBHBIM METO/I peHICHUSA
3aga4u, paccMaTpuBas
Pa3JINIHBIC METO/bI,

CTPOUTH MOJCIb peHICHUsA

HocTtmxenue pe3ynpraToB pasaena 1




3ajauy, IIPOBOJUTH

J0Ka3aTCJIbHBIC PacCCyKACHUA

IIpU pELICHUH 33]1a4H;

TpeOyrorme
nepebopa BapuaHTOB, IPOBEPKU

pemars  3aja4d,

yCIIOBUH, BbIOOpA

ONTUMAJILHOTO PE3yabTaTa;

aHAIM3UPOBATh "
MHTEPIPETUPOBATH

MOJIyYE€HHbIE  pEILIEHUs B
KOHTEKCTE€  YCIIOBUS  3aJayH,
BBIOMpATh peuieHus, HE

MIPOTUBOpPEYALINE KOHTEKCTY;

MIEPEBOUTh  IPU  PEIICHUH

3a/1a4 WHPOPMAIIHIO U3 OJTHOM

(opmst JpyTY?Io,
HCTIOJB3YS TIPH HEOOXOIUMOCTH

3alluCu B

CXEMBI, TaOIUIIEI,
JarpaMMBbl.

rpaduku,

B noBcenHeBHOM XKU3HU U MPU
W3YYCHUH APYTHUX MPEAMETOB:

peliaTh MPAKTUYCCKUE 3aJa4r U
3a1a4u U3 APYrux npe€aMeToB

I'eomerpust

Bnanets reOMETPUYECKUMU
MOHATHUSIMU MPU PELICHUH 3a/1a4
Y MPOBEACHUN MaTEMaTUYECKUX
pacCyXIEHUM;

CaMOCTOSITEJILHO
(dbopmynupoBaTh ONpeAeTIeHUs
FE€OMETPUYECKHUX dburyp,
BBIJIBUT'aTh THUIOTE3bl O HOBBIX

CBOMCTBAX u MpHU3HAKAX
reoMeTpuveckux  Guryp u
000CHOBBIBATH 500071

OTIpOBEpraTh UX, 0000IAaTh WIH
KOHKPETU3UPOBATH PE3YyIbTAThI
Ha HOBBIX Kjaccax ¢uryp,
MPOBOJUTH B HECJIOXKHBIX
clIydasx KI1acCU(UKALIUIO

HmeTthb MIPE/ICTaBIICHHE 00

AKCHMOMAaTHYCCKOM MCTOAC,

BJIAACTDb IMOHATUCM I'€COMETPUUCCKUC MECTA
TOYCK B IPOCTPAHCTBE U YMCThH IIPUMCHSTH
HUX UL pCHICHUS 3a1a4;

YMCETH TMPUMCHATH I PCHICHUS 3aJdad
CBOMCTBA IJIOCKHX H ABYI'paHHBIX YTJIOB,
TPEXTPaHHOTO yTrJjia, TCOPEMbBI KOCUHYCOB U
CUHYCOB JISI TPEXTPAHHOT'O YIJIA,

BJIAZICTh TOHATHEM  INCPIICHAUKYIAPHOC
CCUCHUC MPU3MBI U YMCThH IIPUMCHATH €TO
IIpu pCICHUU 3a4a4;

HMCTh HNPCACTABIICHUC O JIBOMICTBEHHOCTHU
MMPpaBUJILHBIX MHOTOI'PAaHHUKOB;




¢buryp o pa3IUuYHBIM
OCHOBAHUSIM;
UCCIIEI0OBATh YEPTEKH,

BKJIIOYass KOMOHMHauuu (Guryp,

U3BJIEKATh, HWHTEPIPETUPOBATD
" peoOpa3oBbIBATh
UH(OpMaLHIO,

MMPEACTABJIICHHYIO Ha YCPTCIKAX;

penrathb 3aa9u
TEOMETPHYECKOTO COJICPIKaHUS,
B TOM 4YHCIIE B CHTYyalHUsX,
KOTJIa QJITOPUTM pEIICHHUS He
CIIEAyeT SBHO W3 YCJIOBHA,
BBITIOJTHATH HEOOXOUMBIE IS
pelIeHus 3aa9u
JIOTIOJTHATEIbHBIC TIOCTPOCHUS,
WCCIIEIOBATh BO3MOYHOCTh
MIPUMEHEHHS TeopeM H (HOopMYIT

JUTS pEIICHUS 3a/1a4;

yMeTh  (opMynupoBaTh = H
JIOKa3bIBaTh ~ I€OMETPUYECKHE
YTBEPKICHUS;

BJIAJICThH MOHATUSAMU
CTepPEOMETPHUH: npu3Ma,
napajielienunes, MUpaMuia,
TETpa’Ip;

UMETh  TpEACTaBICHUS 00
aKCMOMax CTEPEOMETPUH U

CIIEICTBUSX W3 HHUX MU YMETh
NPUMEHATh HMX IIPH PEIICHUH
3a1a4;

YMCThb CTPOUTH CCUCHUA
MHOT'OI'paHHUKOB C
HCIIOJIb30BAHHEM Ppa3JINYHBIX

METOJIOB, B TOM YHCJIE U METOIa
CIIENIOB;

NUMCETb NpeaACTaBJICHUC (0)
CKpCUIMBAOIHNXCA IPAMBIX B
IpOCTPaHCTBC n YMETH
HaxOduThb YroJl U pPACCTOSIHHUC

BJIaACTh IIOHATHUAMUA HCHTPAJIbHOC u

napaujiCJIbHOC IMPOCKTUPOBAHUC u
MNPUMCHATH UX IIPU IMOCTPOCHUU CeucHHI

MHOTOTPAHHUKOB METOJ0M IIPOCKLIHIA;

MMETh  IPEJICTaBICHHE O  pa3BepTKe
MHOTOIDaHHUKAa M KpaTyauuiem IIyTH Ha

IMMOBCPXHOCTU MHOT'OT'PAHHHKA,

HMCTh IMPCACTABJICHHUEC O KOHHYCCKHUX

CCUCHMSIX;

MMETh TMPEJCTABICHUE O KaCaIOIINXCS
chepax U KOMOHWHAIIUM TeJI BpaIICHUS U
YMETh IPUMEHSTh UX NIPU PEIICHUU 3a/1a4;

MPUMEHATH TPHU pelIeHUH 3aaa4d Gopmyny
PACCTOSTHUSA OT TOYKH JI0 TUIOCKOCTH;

BJIQJIETh Ppa3HBIMU cloco0aMu  33JaHUA
IPSIMOM YPAaBHEHUSIMU U YMETh IIPUMEHSTh
IIPY PELICHNN 3a]a4;

NPUMEHATh TPU  PEIICHWH 3a7a4 |
JI0OKa3aTeIbCTBE TEOPEM BEKTOPHBIM METO/I
¥ METOJ KOOPMHAT;

00
o0beMa, NPUMEHATH (POpMYIbl 0OBEMOB
IPSIMOYTOJIBHOTO napauiesienurne/a,
TIPU3MBI TeTpadapa MpH
pellICHUH 3a]1ay;

HUMCTb MMpEaACTaBJIICHUC aKCHOMax

H IIHUpaMUIbI,

INPUMCHATL TCOPEMBI 00 OTHOIIEHHAX

00BEMOB IIpH PCUICHNHU 3aJ1a4,

NPUMCHATbL HMHTCIrpall I BbIYHMCICHHA
00BEMOB U HOBerHOCTeﬁ TCJI BpallCHUA,
BBIYHCIICHUA IJ1omagan C(l)epI/ILIeCKOFO
mosica 1 o0beMa 1apoBOro CJosi;

HUMCThb IMPCACTABIICHUEC O JABWXCHUAX B
MMPOCTPAHCTBEC: IMAapaJlJICJIbBHOM IIEPCHOCE,

CUMMETPUUA OTHOCHUTEIIBHO  IUIOCKOCTH,
LEHTPAIBHOMN CUMMETPUH, MIOBOPOTE
OTHOCHUTEIIBHO MIPSAMOI, BUHTOBOU

CUMMCTPpHHU, YMCTb INPHUMCHATL HUX IIPHU
pCHICHUN 3a/1a4;




MCXKY HUMU,

IIPUMEHSATH TEOPEMBI 0

NapauleJIbHOCTH  NPSAMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE

IIpU pELICHUN 3ajay;

YMETh MIPUMCHSITh
napajijiesibHoe IPOEKTUPOBAaHUE

Ui u300paxkeHus Guryp;

YMETh
NEPIEHIUKYISIPHOCTH  TIPSIMOM

IIPHUMCHSATDH

U TUIOCKOCTH TIpH pEIICHUH
3ajad;

BIaJCTh IIOHATUAMU
OpPTOTrOHaJIBHOC

IIPOCKTUPOBAHUEC, HAKIIOHHBIC U

ux MIPOEKIIHH, YMETh
MPUMEHSITh TEOPEMY O Tpex
MepIeHIUKYIIApax npu
pElIeHUH 3a]1ay;

BJIQJIETh MOHATUSAMUI
paccrosHue Mexay ¢Gurypamu B
IPOCTPAHCTBE, o0t
HEePIICHIUKYISP IBYX
CKPEILMBAIOIIUXCS TPSAMBIX H
yMeTh MPUMEHATh WX MpU

PCIICHUU 3a71a4;

BJIQ/IETh MOHSTHEM YrOJl MEXIY
OpSIMON U TJIOCKOCTBIO U YMETh
NPUMEHATh €r0 MPU PEIICHUH
3a1a4;

BJIAJIETh TNOHATUSAMHI
JIBYIPaHHBIN Yo, YroJl MexX.y
IUIOCKOCTSIMH,
MEPIEHIUKYIIAPHBIE TIII0CKOCTH
U yMeThb MNPUMEHATh HUX IMpH
pELIEHNH 33]1a4;

BJIQJICTh TMOHATHAMU IIpU3Ma,
Hmapajuiejcnuney U NpuMCHATH

CBOMCTBA napajuiesenunesa

UMCTb MMpeaAcCTaBJICHUC 0 Iiomajaun

OPTOrOHAJILHOM ITPOEKIUY;

UMETh NPEJICTaBICHUE O TPEXI'PAHHOM MU
MHOTOTPaHHOM  yIjle W

CBOMCTBA IIJIOCKHX YIrJIOB MHOTOI'PAHHOI'O

IMPHUMCHSATH

yIla IpU peLIeHUH 3a/ay;

UMETh TPEJCTABICHHUS O MPEoOpa30BaHUN
HOI{O6I/ISI, TOMOTCTHH U YMCTb NPUMCHATH
UX IIPU PELICHUN 3a/1a4;

yMETh pelmaTh 3aJayd Ha IUIOCKOCTH
METO/IaMU CTEPEOMETPUH;

YMETb MPUMEHATH (POPMYIBI 00BEMOB MIPH
pelIeHnu 3a1a4




IIpY pELICHUH 3a]1a4;

BIIJICTh MIOHATHEM
MIPSIMOYT'OJIbHBII
napajuieienunes; 1 IpUMEHATh
€ro IpH PELICHNUN 3a/1a4;

BIIQJICTh MOHATHUAMM IUPAMUIA,
BUJBl  IUPAMHUJ,  DJIEMEHTHI
IIPaBUJIBHOM  NHUPAMHUABI WU
YyMETh IPUMEHATH HX IPH
pelnieHnn 3a1ay;

UMETh NpeJCTaBICHNIE 0
Teopeme Oilepa, MPaBHIbHBIX
MHOT'OI'paHHHKAaXx;

BJIAJIETh TOHATHEM IUIOMIAIN
MOBEPXHOCTEMN
MHOTOTPAaHHUKOB W YMETh
MPUMEHATh €ro MpU PEUICHUU
3a/1ay;

BIQJIETh  TOHSATHSIMH  Tena
BpamieHus (IHIUHAP, KOHYC,
map u cdepa), UX CEUCHUS H
yMETh TMPUMEHATh WX TpH
peIlIeHUH 3a/1a4;

BJIAJCTh IIOHATHUAMHU
KacaTCJIbHBIC IpsAMBIC u
IIJIOCKOCTH U YMCTb IIPUMCHATH
W3 IIpU pCIICHUHN 3a1a4;

UMETh MIpeICTaBICHUS 0
BIIUCAHHBIX U OMUCAHHBIX
chepax U yMeTh MPUMEHITH UX
IIPY PELLICHUH 33]1a4;

BJIaACTh IOHATHAMHU 06’beM,
00BEMBI MHOT'OT'paHHUKOB, TCJI
BpalCHUA U NIPUMCHATHL UX TIPpU
PCHICHUHU 3a/1a4;

UMETh IIPE/ICTaBICHHE 0
pa3BepTKe LUIMHApPA U KOHYCA,
IJIOLIAAN MIOBEPXHOCTHU
LUWIMHApPA W KOHYCa, YMETb
MPUMEHATh MX TNpPU PELIECHUU




3a/1a4;

UMETh IPEe/CTaBICHUE 0
wiomaagn chepsl H  yMETh
NPUMEHSTh €ro IMpH PEUICHUU

3a/1a4;

yMEThb peliarh 3aJadyd  Ha
KOMOMHAIlMY MHOTOTPaHHHUKOB

" TCJI BpalllCHUA

UMCTH MMpeaACTaBJICHUC 0

noAoOMH B MPOCTPAHCTBE U

yMETh peliath 3aJayd  Ha
OTHOIIIEHUE 00BEMOB u
Ionraae MMOBEPXHOCTEMN

Mo00HBIX (puTyp.

B moBcenHEBHOW XU3HU U NPH
W3y4YEHUU JPYTUX MPEAMETOB:

COCTaBJIATHL C HCIOJIb30BAaHUEM
CBOMCTB
(uryp
MOJIETM JUIS PEIICHUs 3ajad
MPAaKTUYECKOTO XapakTepa W

TCOMETPHUICCKUX
MaT€MaTUdYCCKUC

3a/1a4 U3 CMEXHBIX AUCLIUILINH,
UCCIIEZIOBATh MOJTy4YeHHbIE
MOJIETM ¥ HUHTEPIPETUPOBATH
pe3ynbTart

BekTopel u
KOOp/AHUHA-
ThI B
MIPOCTPAHCT
BE

Bnagers nonstusMu BCKTOPBI U
HX KOOPAUHATDI;

YMCThb  BBIIIOJIHATH  OII€paliuu
HaJl BCKTOpaMu;

HCIIOJIb30BaTh CKaJIIpHOC
IMPOU3BCACHUC BCKTOPOB IIpU
pCHICHUU 3aa4;

IPUMEHSTh ypaBHEHHUE
IUIOCKOCTH, bopmyny
pacCcTOsHUS MEXIy TOUYKaMHU,
yYpaBHEHUE cepsl npu

PCHICHNHU 3a/1a4;

MIPUMEHATh BEKTOPbl U METOJ
KOOpPJMHAT B IIPOCTPAHCTBE NPU

Hoctmwxkenue pe3ynbraToB paszaeina 1l

HaxoauThb 00BeEM ImapauiCiaCimIicia ¢
3aJaHHBIX

CBOHMX BCPIIIHUH;

TeTpasapa, KOOpAuHAaTaMH

3a1aBaTh NPSAMYIO B IPOCTPAHCTBE,

HaxoauTb pacCToOsIHUEC OT TOYKHU 1O
IJIOCKOCTH B CUCTEMEC KOOPANHAT,

HaxoauThb
CKpCHINBAOIINUMHUCA
3aIaHHBIMHU B CUCTCMC KOOPAHUHAT

pacCTosIHNC MCKAY

NIpsIMBIMH,




pelieHuu 3a1a4y

MIPOBOAWUTE AO0Ka3aTCJIbCTBO H
BEBITIOJIHATH OIIPOBEPIKCHUC,

HpI/IMeHSITB OCHOBHBIEC MECTOIbI
pemeHI/m MAaTEMATHYCCKUX
3a7ad4;

HAa OCHOBE MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TPUPOC
XapaKTepu30BaTh KpacoTty u
COBEPIIEHCTBO  OKPYXKAFOIIETO

MHpa u MPOU3BEJACHUI
UCKYCCTBA;
IPUMEHSITh npocreiiune

mporpaMMHBIE  CPEICTBA H
AJIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI
IPU PEIICHUH MaTeMaTHYECKUX
3a1a4;

I0JIb30BAaTbCA  IPUKJIAIHBIMU
nporpaMMaMd M IpOrpaMMaMu
CUMBOJIBHBIX BBIYUCIECHUM IS
HCCIIEIOBAHUS MAaTEMATHYECKUX
00BLEKTOB

Hcropus Nmets IIpEACTABICHUE o | octwxkenue pe3ynbTaToB paszaena Il
MaTEMATUKU | BKJIAJE BBIIAIOLIUXCS

MaTEMaTUKOB B DPa3BUTHE

HayKH;

HOHMMATh POJb MaTeMaTHKU B

pazButuu Poccun
Meronsl Hcnones3oBarts ocHOBHBIE | JlocTrkeHne pe3ynbTaTtoB pasnaena 1l
MaTEMATUKU | METOJbI JI0Ka3aTenbCTBa,

HpI/IMeHSITI) MATEMATHUYCCKHUEC 3HAHHUA K
HCCJICIOBAaHUIO  OKPYKAIOIIETO  MHpa
(MonmenupoBaHue (HU3UYECKUX MPOIIECCOB,
3a/1a9¥ IKOHOMUKH )

Pazpnean 1. Conep:xanue yueOHOTro Kypca.




Yriay0aeHHblI ypOBeHb

Anrebpa 1 Hayana aHanusa

[loBropenue. Pemienue 3agay ¢ HUCHOJIb30BAaHHMEM CBOWCTB YHMCENl M CHCTEM CUMCIIEHUS,
JIETUMOCTH, JOJIEW M 4YacTel, MPOLEHTOB, MOAYJEN 4dncell. Pemenne 3aiad ¢ MCIOJIb30BaHUEM
CBOWCTB CTCTNCHEW ¥ KOPHEW, MHOTOWICHOB, MPeoOpa30BaHWi MHOTOWICHOB M JAPOOHO-
paloHaIbHBIX BRIpAKEHUN. Pellienne 3a1au ¢ Cnoab30BaHUEM IpalyCHON Mepbl yria. Moaynb
ylclla U ero cBoiicTBa. Pemienue 3a1a4 Ha JBUKEHUE U COBMECTHYIO pabOTy, CMECH U CIUIABBI C
MIOMOIIBIO TMHEWHBIX, KBaPATHBIX U APOOHO-pAaLMOHAJILHBIX YpaBHEHUH U UX cucTeM. Pemienue
3a/la4 C TIOMOUIBIO YHUCJIOBBIX HEPABEHCTB U CHUCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, C
MPUMEHEHHEM H300pakKeHMsI YUCIIOBBIX INPOMEXKYTKOB. PelieHue 3amady ¢ HCMOIb30BAaHHEM
YUCIOBBIX (GYHKIMH M uX rpadukoB. lcnonb3oBaHue CBONHCTB U rpaUKOB JIMHEWHBIX U

KBaJIpaTUUHBIX (PYHKUIUN, 00paTHOW MPOMOPILMOHAIBHOCTH U (DYHKIUU Y :\/;. I'papuueckoe
pellleHHEe ypaBHEHWM MW HEpaBeHCTB. lcronp30BaHWE oOMNepalnuil HaJl MHOXKECTBAMU U
BBICKa3bIBaHUAMH. Vcmonbp3oBaHWE HEPABEHCTB M CHUCTEM HEPABEHCTB C OJIHOW TMEPEMEHHOM,
YUCJIOBBIX TPOMEKYTKOB, UX OOBEIUHEHUN U TepecedeHuil. [IpumMenenue mpu pemeHnn 3aaad
CBOMCTB apU(pMETHUECKON U TeOMETPHUYECKONW MpOrpeccuy, CYMMHpPOBaHUS OECKOHEUHOM
CXOJSIIIENCs TEOMETPUUECKOI MPOTrPeCcCHH.

MHosxecTBa (4HMCIOBBIE, T€OMETpUUYECKUX (uryp). XapakTepuCTHUECKOE CBOMICTBO, AJIIEMEHT
MHO)KECTBa, IIyCTO€, KOHEYHOe, OecKOHeuHoe MHOKecTBO. CrocoObl 3aaHHUs MHOXECTB
[TogmuoxxectBo. OTHOIICHUS TPUHAMICKHOCTH, BKIIOUEHHUS, paBeHCTBA. Ornepanuu HaL
MHOxecTBamu. Kpyru Diinepa. Koneunsie n 6ecKkOHEUHBIE, CUETHBIEC M HECUETHBIE MHOYKECTBA.
HctuHHble W JIOKHBIE BBICKAa3bIBaHMSA, OINEpAallMd HAJ  BbICKa3bIBaHUAMU. AnreOpa
BbICKa3bIBaHWW. CBs3b BBICKa3bIBAHMM C MHOXeCTBaMH. KBaHTOpBI CyHIECTBOBAHMS U
BCEOOIIHOCTH.

3akoHbl JIOTMKUA. (OCHOBHBIE JIOTMYECKME IIpaBuja. PemieHue JOrM4ecKux 3agad C
WCIIOJIb30BAHUEM KPYTOB DHJIEpa, OCHOBHBIX JOTUYECKUX MPABUIL.

Ymo3zakmouenuss. OOoCHOBaHMSI W JOKa3aTeNbCTBO B MareMaruke. TeopeMmbl. Bumabl
MaTeMaTHYeCKUX yTBepkAeHUH. Buael nokazarenscTtB. Maremarnueckas  HMHIYKLHS.
YTBepkaeHus: o00paTHOEe JaHHOMY, MPOTHBOIIOJIOXHOE, OOpaTHOE MPOTUBOMOJIOKHOMY
nanHoMy. [Ipu3Hak U cBOICTBO, HEOOXOAUMBIE U IOCTATOUHBIE YCIOBUSI.

OcHoBHas Teopema apudmeruku. OcTtaTku M cpaBHeHUs. AnroputMm EBkinupa. Kurtalickas
TeopeMa 00 ocraTkax. Manas teopema depma. (-HuUHbIE CHCTEMbI cuucieHus. DyHKus
Diisiepa, YUCIIO U CyMMa JENIUTENeN HaTypajJbHOIO YUCIA.

Panuannas Mepa yria, TpUTOHOMETpPHYECKas OKPYKHOCTh. TpuroHomerpuueckue (QyHKIUU
yrcenl U yriaoB. GopMyibl MPUBEIECHUS, CIOXKEHUS TPUTOHOMETPUUECKUX (YHKIUH, HopMyIbl
JIBOMTHOTO W TIOJOBHHHOTO aprymeHTa. [IpeoOpa3zoBaHue CyMMBbI, pa3HOCTH B IPOU3BEIICHUE
TPUTOHOMETPHUUECKUX (PYHKIIMIA, U HA0OOPOT.

Hynu ¢yHkumnn, npoMexyTKd 3HaKOMOCTOSIHCTBAa, MOHOTOHHOCTh. Hanboubiiee 1 HauMeHblee
3HaueHue QyHkuuu. Ilepuoanueckue QyHKINM U HAUMEHbIIUNA Tiepuoj. UeTHbIe U HEUETHBIC

=15 =[]
¢bynkuuu. OyHKINU «IpoOHas YacTh YUCIay Y U «11eJ1as 4acTh YUCIIa» Y .
TpuroHoMeTpuyeckue (GYHKIHH UHCIOBOrO apryMeHTa -~ —Cosx . y=smx oy =tgx ,
Y=CgX Cpoiicrsa u rpadMKy TPUTOHOMETPHUECKUX (YHKLIUH.

OOpatHble TPUTOHOMETPHUYECKHE (QYHKIMHM, HUX TJaBHbIE 3HAUYEHUs, CBOIMCTBA U TIpaduKu.
Tpuronomerpruueckue ypaBHeHMs. OIHOPOAHBIE TPUTOHOMETPUYECKUE YypaBHEHHs. PemieHue
MIPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB. IIpocTeifime cucTeMbl TPUTOHOMETPUYECKHUX
YpaBHEHUM.

Crenenp c AEWCTBUTENBHBIM IIOKa3aTelIeM, CBOMCTBa creneHu. IIpocreiimne mokasaTelbHbIE

ypaBHEeHHS U HepaBeHcTBa. IlokasaTenbHas (QyHKUMS W ee cBoiicTBa W rpaduk. Yucio ¢ u

dynxuus ¥ =€ .



Jlorapudm, coiictBa sorapudma. Jlecstuunslii 1 HatypanbHblid Jorapudm. [IpeodpasoBanue
aorapupmMuuecKkux  BelpakeHui.  Jlorapupmuueckue — ypaBHeHMS W HEpaBEHCTBA.
Jlorapudmuueckasi QyHKIHS U €€ CBOMCTBA U rpaduk.

Crenennast GyHKIUS U €€ CBOMCTBa U rpaduK. MppalroHaibHble ypaBHEHUS.

[lepBuuHbIE TPEACTABIEHUS O MHOXECTBE KOMIUIEKCHBIX uucen. JIeHCTBUS C KOMIUIEKCHBIMU
yrcaamu. KomiuiekcHo conpsikeHHble unciaa. Moayib u apryMeHT yucia. Tpuronomerpuyeckas
(hopMa KOMIUIEKCHOTO YHClIa. Perienne ypaBHEHHI B KOMIUICKCHBIX YHCIIaX.

Metoa WHTEpBAJOB Ui peuieHus HepaBeHCTB. [IpeoOpa3oBanus rpaduKoB (YHKIHA: CIBUT,
YMHOKEHUE Ha YMCJI0, OTPAXKEHUE OTHOCUTENILHO KOOPAMHATHBIX ocel. I'paduueckue mMeTopl
peuieHuss ypaBHEHMI M HEpPAaBEHCTB. PelleHne ypaBHEHUMH W HEPAaBEHCTB, COJAEpIKaAIIUX
MIEPEMEHHYIO 1101 3HAKOM MOJIYJIS.

Cucrembl TMOKa3aTENbHBIX, JOTAPUPMUYECKUX U HUPPAIUOHAIBHBIX ypaBHeHUU. CuHcTeMbl
MI0Ka3aTeIbHbIX, JOTapUPMUUECKUX U HPPALMOHATILHBIX HEPABEHCTB.

B3aumno o6pathbie pyHkuuu. ['paduku B3auMHO 00paTHBIX PYHKIUH.

VYpaBHEHHUsI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

®opmyna bunoma HeroToHa. PemieHune ypaBHEHHI CTENEHU BBINIE 2 CICIHAIBHBIX BUJIOB.
Teopema Buera, Teopema besy. IlpuBoanmMbie M HEeNnpUBOAUMBIE MHOrOWwIeHbl. (OCHOBHas
TeopeMa anreOpel. CuUMMeTpHueckhe MHOTowIeHbl. llemouncieHHble U 1eN03HAaYHbIe
MHOTOYJIEHBI.

JuodanTtoBsl ypaBuenus. Llemasie qpoou. Teopema depma 0 cymMMe KBaapaToB.

CyMMBI U psijibl, METO/IbI CYMMHUPOBAHHMS M MIPU3HAKH CXOTUMOCTH.

Teopembl 0 IpUOIMKEHUH JEHCTBUTENBHBIX YHCET PAlMOHATBHBIMH.

MHOKecTBa Ha KOOPJIMHATHOM TJIOCKOCTH.

HepasernctBo Komm—ByHsSKOBCKOT0, HEpaBeHCTBO VeHCeHa, HepaBEHCTBA O CPEIHHUX.

[Tonsatue mnpenema d¢ynkuuu B Touke. I[loHsTHe mpenena (yHKIMU B OECKOHEYHOCTH.
Acumntotel Tpaduka ¢(yHkuun. CpaBHEHHE OECKOHEYHO MaybIX M OECKOHEYHO OOJIBIIHX.
HenpepsiBHOCTH yHKITMEU. CBOMCTBA HENpephIBHBIX (GyHKIMHA. Teopema BeliepmTpacca.
Hudbdepenuupyemocts pynakumu. [IpowsBognas Gynknuu B Touke. KacatempHas K rpaduky
¢dbyakuun. ['eomerpuuecknii U GU3NIECKUN CMBICT TPOU3BOAHON. [IprMeHeHne mponu3BoHON B
¢uzuke. [IpousBoanbie anemMeHTapHbIx QyHkuuid. [IpaBuna quddepenmpoBanus.

Bropas npousBoaHas, ee reoOMETpUUECKUM U (PU3MUECKUIN CMBICIT.

Touku skcTpemyma (MakcumMyma W MHHHUMYyMa). MccnepoBanue sneMeHTapHBIX (QYHKUMN Ha
TOYKM SKCTpeMyMa, HauOoJiblliee M HaWMEHbIee 3HAYEHHE C TOMOIIBI0 IPOU3BOTHOM.
[Toctpoenne rpadukoB GyHKIMI C MOMOIIBIO TPOU3BOAHBIX. [IprMeHeHne Mpou3BOIHON MpH
peuienuu 3aaa4. HaxoxaeHue sKCTpeMyMOB (QYHKIIMI HECKOIBKUX ITEPEMEHHBIX.
[lepBooOpa3nas. Heomnpenenennsiii wunTerpai. IlepBooOpa3Hbie >neMEHTapHBIX (DYHKIUH.
[Mnomans kpuBonuHeiHoi Tpameuuu. @Oopmyna Herorona-JleitOnuna. OmnpeneneHHbIM
uHTerpan. Beruncnenue miomaaei miockux Guryp u oObeMOB Tell BpalleHUs C MOMOIIBIO
MHTErpaa..

Merto bl penienns GyHKIIMOHATBHBIX YPaBHEHUH U HEPABEHCTB.

I'eomerpus

[ToBTOpenue. Pemenue 3aau ¢ UCMOJIb30BaHUEM CBOMCTB (huryp Ha miiockoctH. Peenue 3agau
Ha JOKa3aTeJbCTBO M IOCTPOEHHE KOHTpHIpHMEpOB. IIpuMeHeHMe npocTeNIMX JIOTHYECKHX
npaBwil. PemieHne 3agad ¢ HCHOJIB30BAHMEM TEOPEM O TPEYrOJbHUKAX, COOTHOLIECHUH B
PSIMOYTOJIBHBIX TPEYroJbHUKAX, (DAaKTOB, CBA3aHHBIX C YETHIPEXYTroJbHUKaMU. Pemenue 3agau
C HCIIOJIb30BaHHEM (DaKTOB, CBSI3aHHBIX C OKpYXHOCTsAMH. PereHue 3agad Ha M3MEpeHHs Ha
IUIOCKOCTH, BBIUMCIIEHUS JUIMH W Iouiaael. PemieHwe 3azad ¢ MOMOIIBIO BEKTOPOB U
KOOpJUHAT.

Harnsangnas crepeomerpus. [lpusma, napamienenunen, nupaMuaa, TeTpasp.

OcHOBHBIE NTOHATHS TEOMETPUU B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.
[TousiTne 06 aKCHOMAaTUYECKOM METOJIE.



Teopema Menenaa nnsa terpasgpa. IloctpoeHne ceyeHuii MHOIOTPAaHHUKOB METOJIOM CIIENIOB.
LenTpanbHoe nmpoekTupoBaHue. [locTpoeHne ceyeHnii MHOTOrpaHHUKOB METOJIOM MTPOEKIIUH.
CkpemuBarouiyecs: npsMble B IPOCTPAHCTBE. YTOJI MEXAy HUMH. MeToapl HaxoKIeHus
PacCTOSHUN MEX/y CKPEIIMBAIOIIMMUCS MPSMBIMU.

Teopembl O mAPALIEIBHOCTH MNPAMBIX M INIOCKOCTEM B IpocTpaHcTBe. [lapamiensHoe
MIPOEKTUPOBaHKE U n300paxeHue puryp. ['eomerpuueckue MecTa TOUEK B IPOCTPAHCTBE.
[lepnenukynsapHOCTh NPAMOM U MIOCKOoCcTH. OpToroHanbHOE NpoekTupoBanue. HakioHHble U
poeKuuu. Teopema o Tpex NepHeHANKYIsIpax.

Buner TerpasnpoB. OpTouEHTpUYECKUH TeTpasAp, KapKacHbI TeTpasap, paBHOTPaHHBIN
teTpasap. Ilpsmoyronbublil TeTpaszap. Meauansl 1 OUMeAMaHbI TETPadIpa.

JlocTpanBanue TeTpasapa 10 NapaulesIeHIea.

Paccrossnus  mMexnay ¢urypamu B mpocTpaHcTBe.  OOmui  NMEpHEHAMKYISp  JABYX
CKPEILMBAIOIINXCS MPSMBIX.

Yrusl B npoctpancTse. [lepneHaukymsipHble mIockocTu. [lnomans OpTOroHaIbHON MPOEKIHH.
[lepnennukynsapHoe cedeHHe NpU3MbL. TpexrpaHHbli M MHOrorpaHsbiii yron. CBolcTBa
IJIOCKUX YIJIOB MHOTOTpaHHOro yria. CBOMCTBA IUIOCKUX M JBYTPaHHBIX YIJIOB TPEXI'PAHHOTO
yria. TeopeMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO yria.

Bunel mHOTOrpanHukoB. Pa3BepTkum MHororpaHHuka. KparTdailiuve IyTH Ha IOBEPXHOCTH
MHOTOTpaHHUKA.

Teopema  Diinepa.  IlpaBunbHBIE  MHOTOTpaHHHUKH.  J[BOMCTBEHHOCTh  IMPABUIIBHBIX
MHOTOTPaHHUKOB.

[Tpusma. Ilapamtenenunen. CpoiicTBa mapaiuienenunena. [IpAMOyrosibHbI HapauieTenunes.
HaxnoHHbIe TPU3MBI.

[upamuga. Buasl nupamua.  OleMeHTHl  OpaBWIbHOM — mupamunabl. [lupamuasl ¢
PaBHOHAKJIOHEHHBIMU peOpaMu U IpaHSIMHU, UX OCHOBHBIE CBOMCTBA.

[nomaay moBepXHOCTEM MHOTOIPAaHHUKOB.

Tena Bpamenus: MUIMHAP, KOHYC, map U chepa. CeueHus muwmHapa, KoHyca u mapa. [llaposoit
CErMEHT, IIAPOBOM CIIOH, MAPOBOM CEKTOP (KOHYC).

VYceuenHas nupaMua U yCEYEHHBIN KOHYC.

DneMeHTHI chepudeckoi reoMmeTpun. KoHndeckue ceueHusl.

KacarenbHble npsMble U MI0CKOCTH. Brmcannbie n onucanusie cdepsbl. Kacarommuecs cdepsl.
KomMOunaruu ten BpamieHus.

Bekropsl u koopauHaTtel. CymMma BEKTOPOB, YMHOXKEHHE BEKTOpa HAa YHUCIO. YTOJ MEXAY
BekTOpamu. CKaJasipHOE POU3BEACHUE.

VYpaBHenue miockoctu. Gopmyna paccTosHUs MEXIy TOUukaMu. YpaBHeHHE cdepbl. Popmyna
PacCcTOSIHUA OT TOYKH JI0 MI0cKocTU. CrocoObl 3a7jaHus MPSMON ypaBHEHUSIMU.

Pemienne 3amay M 0Ka3aTenbCTBO TEOPEM C IMOMOIIBID BEKTOPOB M METOJOM KOOPJAMHAT.
OneMEHTBI TEOMETPUH MacCC.

[Tonsitne o6wvema. OOBeMBI MHOTOrpaHHHUKOB. OOBEMBI Ten BpalleHus. AKCHOMBI 00beMa.
BriBoz hopmynt 00beMOB IPSIMOYTOJIBHOTO Hapajuieienuieaa, Npu3Mbl U nupamuisl. GopmyIisl
JUIsL HAXOXKJEeHUs1 o0beMa TeTpas/ipa. TeopeMbl 00 OTHOIIEHUSIX 00bEMOB.

[IpunoxeHus MHTErpana K BBIYMCICHUIO O0BEMOB M MOBEpXHOCTeW Ten BpamieHus. [lmomans
cdepuueckoro nosica. O6vem mapoporo ciost. [IpumeHeHre 00bEeMOB NMPH peIIeHUH 3ajay.
[Tnomans chepsr.

Pa3BepTka nununapa u konyca. [lnomans moBEpXHOCTH HWIMHIPA U KOHYCA.

KomOuHamm MHOTOrpaHHUKOB U T€JI BpaIlleHUsI.

ITono6ue B nmpoctpancTBe. OTHOIIEHHE 0OBEMOB U IUIONIAIeH TOBEPXHOCTEH MOTOOHBIX (HUTYD.
JIBMKEHMST B MPOCTPAHCTBE: NMapajUIeIbHBII NMEPEHOC, CUMMETPUS OTHOCHUTEIBHO ILIOCKOCTH,
LEHTPAJIbHAs! CAMMETPUSI, IOBOPOT OTHOCUTEIBHO MPSIMOM.

[IpeobpazoBanue momobus, romoTeTus. PeleHue 3amad Ha IUIOCKOCTH C HCIIOJIb30BAaHUEM
CTEPEOMETPUUYECKUX METOOB.

BeposATHOCTB U cTaTHCTHKA, JIOTHKA, TeOpHs rpadoB U KOMOMHATOPUKA



[ToBTOpenue. Mcnonb3oBanue TabIUL U AUMAarpaMM JJis [IPEICTaBICHM JaHHBIX. Pemienne 3anau
Ha TIPUMEHEHUE ONHUCATEIbHBIX XapaKTEePUCTHK YMCIOBBIX HAOOPOB: CPEAHUX, HAaUOOJBIIETO H
HAaMMEHBUIETO 3HAYEHHUA, pa3Maxa, AMCIEPCUM M CTAaHAAPTHOTO OTKJIOHEHMs. Bbruncienue
4acTOT M BEPOSTHOCTEN COOBITHH. BpluncieHne BEpOATHOCTEN B ONbITAX C PABHOBO3MO>KHBIMU
JIIEMEHTAPHBIMU HCXOoAaMu. lcronp3oBaHne KOMOWHATOPWKU. BblumcieHne BeEpOsITHOCTEH
HE3aBUCUMBIX CcOObITHH. Mcmonp3oBanue (OpPMyYNBI CIIOKEHHS BEpPOSITHOCTEH, auarpaMm
Diinepa, nepeBa BeposiTHOCTEH, popMyiibl beprysu.

BeposiTHOCTHOE ITpOCTpaHCTBO. AKCMOMBI TEOPUH BEPOSITHOCTEM.

VYcnoBHas BepoATHOCTh. [IpaBuiio yMHOXkeHUs1 BeposiTHOCTEH. DopMylia IOJHOM BEPOATHOCTH.
®opmyia baneca.

JluckpeTHble ciy4aiiHble BeNUYMHBI U pacnpeneneHus. CoBMECTHbIE —pacHpe/esieHusl.
Pacrnipenenenne cyMMbl M IPOU3BEACHUS HE3aBUCUMBIX CIydallHBIX BEJIMYMH. MaTemaTuueckoe
OXMJAHWE W JUCHepcus clydallHON Benu4uHbl. MaremaTtnyeckoe OKHMJIAaHUE U JUCIEepCcus
CYMMBI CITy4alHBIX BEJIMYHUH.

bunapnas cnyvaiiHas BenuuuHa, pacnpeneneHue bepnymiu. I'eomerpudeckoe pacnpeesneHue.
bunoMuanbHOE pacrpesenieHue U ero CBOMCTBa. [ unepreoMeTpuyeckoe pacupeieieHue U ero
CBOWCTBA.

HenpepsiBHBIE ciyuaiiHble BenWYHHBL. [I10THOCTH BepoATHOCTH. DYHKIUSA pacHpereraeHUs.
PaBHOMEpHOE pacnipeneneHue.

[TokazarenpHOE pacnpeneseHne, ero napaMeTpsl.

Pacnipenenenne Ilyaccoma m ero npumeHenue. HopmanbHoe pacnpenenenue. @DyHKuus
Jlanmaca. IlapameTrpsl HOpManbpHOro pacnpeneneHus. [IpuMepsl CiydailHBIX BEJIMYMH,
MOAYMHEHHBIX HOPMaJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHHH, pocT yenoBeka). LlenTpanpHas
IpeAesibHask TEOpeMa.

HepaBenctBo UeOnimeBa. Teopema UebpimeBa u Teopema bepHymmm. 3aKoH OOJBIINX YHCEIL.
Br16opouHsbIit MeTOT M3MEPEHUST BEpOSATHOCTEH. Posih 3ak0oHa OOBIIMX YUCENT B HAyKe, MPHUPOJIC
u oO1iecTse.

KoBapwuarus nByx ciydaitHeix BenuduH. [lonstre o koaddumnuente koppemnsiuu. CoBMECTHBIC
HaOMIOACHUS JIBYX CIIy4alHBIX BeMHYHMH. BbIOOpouHbIN KO3duiment koppensanuu. JInHeitnas
perpeccusi.

Craructuueckass rumnore3a. CTaTUCTHMKa KpUTEpUsT M €€ ypOBEHb 3HauumocTu. lIpoBepka
MPOCTEHIINX THUIOTE3. OMIIMPUYECKUE pACHPEACNICHUsT M HUX CBiI3b C TEOPETHUYECKUMU
pacnpeneneHusaMu. PaHroBas koppensuus.

[TocTtpoenne cooTBeTrcTBUN. VHBEKTHBHBIE U CIOPBEKTUBHBIE COOTBETCTBUs. buekunu.
JuckperHas HenpepbIBHOCTD. [ [puniun J(upuxie.

Konuposanue. J[BonuHas 3anuch.

OcHoBHble moHsATUSL Teopuu rpados. JlepeBbs. [[Bomunoe nepeBo. CBs3HOCTh. KoMmoHEHTHI
cBs3HocTH. [Iytn Ha rpade. DiinepoBsl 1 ['aMUITBTOHOBBI MYTH.



Paszpnen 3. KasienaapHo-TemaTu4eckoe JIaHUPOBaHUE

KosnnyecTBO KOHTPOJIBHBIX

Ne KousmmuecTBo yacos
i Haspanwue paznena pabor
10 kmace | 11 kmace | 10 xmacc | 11 kyacc
Aure0pa M Ha4aJ1a MaTeMAaTHYeCKOI0 aHAJIN3a
1. [ToBTOpeHue u 0600MEeHNE 4 16 1 1
) DNeMeHThl TEOPHH  MHOXECTB U 4
MaTeMaTUYEeCKOH JIOTHKU
3. Uwucna u BeIpaKeHUs 49 10 1 1
4. YpaBHEHUs 1 HEPABEHCTBA 34 29 3
5. | ®yHKUHHA 45 46 3 1
6. | DneMeHThl MaTeMaTUYEeCKOro aHaIn3a 35 3
7 KomOunaTopuka,  BEpOSTHOCTH U 16 1
" | CTaTUCTUKA, JIOTHKA U Teopus rpadoB
Hroro 136 136 8 7
I'eomerpust
1. | AKCHOMBI CTEpEOMETPUH 5 1
2. | IlapannenbHOCTh B IPOCTPAHCTBE 18
3. | [lepneHuKyISIpHOCTD B IPOCTPAHCTBE 18 1
4. | MHOrOrpaHHuUKHN 16 1
5. | BekTopbl B IpOCTPaHCTBE 7 1
Meto1 KOOpAMHAT B TPOCTPAHCTBE.
6. 16 1
JBrkeHus.
7. | Tena BpameHus. 16 1
8. | OOBbEMBI Tel. 17 1
9 HekoTopsie cBeneHus u3 9
IJIAHUMETPUH.
10. | [ToBTOpeHue u o6oOIICHHE. 6 10 1
Hroro 70 68 4 4




Aure0dpa n Havasa anaau3a 10 knace, YMK III.A.AnnmoBa

Ne TeMa KousmmuecTBo yacos 1o KomunuecTso
KaJICH/IapHO- KOHTPOJIbHBIX
TEMaTUYECKOMY pabot
TJIAHUPOBAHUIO
I'nasa 1. [leiicTBUTE/IbHbIE YHCJIA 14 1
1.1 | Lenble u panioHaIbHBIE YHCIIA. 1
1.2 | JleiicTBuTENbHBIC YKCTIA 1
1.3 | beckoHeuHO yObIBaroI1asi reOMEeTpUIecKast 2
TIporpeccust
1.4 | Apudmernueckuii KOpeHb HATypaIbHON 3
CTENIEHU
1.5 | CreneHb ¢ pallMOHAIBHBIM U 4
JICHCTBUTEILHBIM TTOKA3aTeIISIMU
Ypox 06001IeHNS ¥ CHCTeMaTH3alUH 2
3HAHUM
1
KonTtponbHas pabora Nel
I'naga II. Crenennasi pyHKkuust 14 1
2.1 | Crenennas GyHKIUSA, €€ CBOWCTBA U 2
rpadguk
2.2 | BzaumHo oOpaTHbIe PyHKIIMH 1
2.3 | PaBHOCHIIBHBIE YpaBHEHHUS 1 HEPABEHCTBA 2
2.4 | UppaunoHaIbHbIE YPaBHEHHUS 3
2.5 | UppaunoHanpHbIe HEPAaBEHCTBA 3
Ypoku 06001IeHNS ¥ CUCTEMaTH3alluH 2
3HAHUMU.
KonTtponbHas padorta Ne2 1
I'nasa III. Iloka3aTeabHas pyHKIUA 12 1
3.1 [TokazarenbHas GyHKIIMA €€ CBONCTBA U 2
rpaduk
3.2 | [loka3aTenbHblEe ypaBHEHUS 2
3.3 | Iloka3arenbHbIE HEPABEHCTBA 2
3.4 | CucreMbl OKa3aTENbHBIX YPAaBHEHUM U 3
HEPaBEHCTB
Ypoku 000011IeHUs U CHCTeMAaTU3allun 2
3HaHUMU.
KontponsHas pabora Ne3 1
I'naBa IV. Jlorapudpmuyeckas pyHkuus 17 1
4.1 | Jlorapudmsr 2




4.2 | CpoiictBa norapudpmon 2
4.3 | JlecaTuuHble ¥ HATYpaJIbHbIE JOTapU(MBbI 2
4.4 | Jlorapudpmudeckas (yHKIHSA, ee CBOWCTBA 2
U Tpadux
4.5 | Jlorapudmudeckue ypaBHEHUS 3
4.6 | Jlorapudmuyueckrue HEPaBEHCTBA 3
Ypoxu 06001eHHS ¥ CUCTEMaTH3alluN 2
3HaHUMU.
KontponsHas padorta Ned 1
Aaredpanyeckue YPaBHEHUs u 16
CHUCTeMbl HeJIMHeHHbIX yPAaBHEHUI
Jlenearne MHOTOYJICHOB 1
Pemenne anreOpanueckux ypaBHeHUN 2
YpaBHeHus, CBO/JISAIIIHECS K 3
anreOpandecKum
CucTeMbl HEIMHEHHBIX YPaBHEHUH C IBYMS 3
HEU3BECTHBIMU
Paznuunple cOCOOBI pEIICHHS CHUCTEM 2
ypaBHEHUS
Pemenye 3amay ¢  OOMOIIBIO CHCTEM 2
ypaBHEHUS
Ypoku 06001IeHUS M CUCTEMATH3 LUK 2
3HAHUM.
KontponsHas padota Ne5 1
I'naBa V. TpuronomerpuyeckKue 25
¢hopmy.isl
5.1 | Pagnannas mepa yria. 1
5.2 | IloBOpOT TOUKH BOKpYT Hayajia KOOPAWHAT 2
5.3 | Onpenenenne  cuHyca, KOCHUHYca U 2
TaHreHca yria
5.4 | 3Haku cUHyca, KOCUHYCA U TaHI'€HCa 1
5.5 | 3aBUCUMOCTb MEXy CHHYCOM, KOCUHYCOM 2

X TaHI'€CHCOM OOHOI'0 U TOI'O K€ yIJia




5.6 | TpuroHomerpuyeckue TOXACCTBA 3
5.7 | CuHyc, KOCUHYC U TAHT'€HC YIJIOB O U -0 1
5.8 | ®opmynbl CIIOXKEHUS 3
5.9 | CuHyc, KOCUHYC U TaHT€HC JBOWHOTO YTJia 2
5.10. | CuHyCc, KOCUHYC U TAHI€HC IOJIOBUHHOTO 1
yria
5.11 | ®opMyibl IPUBEACHUS 2
5.12 | Cymma u pa3HOCTh CHHYCOB U KOCUHYCOB 2
Ypoxu 06001eHHS 1 CHCTEeMaTH3allUuN 2
3HaHUMU.
KonTtponsnas padota Ne 6 1
I'naBa VI Tpuronomerpuyeckue 19 1
YPaBHEHUSA
6.1 | YpaBHeHue cos X =a 3
6.2 | YpaBHeHuUE sin X = a 3
6.3 | YpaBHeHHe tg X =a 3
6.4 | Pemenue TpUroHOMETPUUYECKUX 5
ypaBHEHUH
6.5 | IIpocreiime TPUrOHOMETPUYECKHE 2
HEpaBeHCTBA
Ypoku 0600111eHUs U CHCTeMaTU3alun 2
3HAHUM.
KonTtponbnas padora Ne 7 1
Hrtorosoe noBropeHue 19 1
Hroro 136
Aure0dpa n Hayasna aHanu3a 11 knace, YMK III.A.Anumosa
Ne Tema KonunuecTBo yacos no KonunuectBo
KaJIEHJapHO- KOHTPOJIBHBIX
TEMATUYECKOMY pabot
MJIAHUPOBAHUIO
I'maBa VII. Tpuronomerpuieckue 20 1
byHkuun
7.1 | OGnacTb onpeaeneHust U MHOXKECTBO 3

3HaYeHUH TPUTOHOMETPUUECKUX (PYHKIIMH




7.2 | YeTHOCTh, HEUETHOCTD, IEPUOIUYHOCTD 3
TPUTOHOMETPUYECKHUX (PYHKITHIA

7.3 | CoiicTBa QyHKIIMH y = cosx U e€ rpaduk 3

7.4 | CoiictBa QyHKIMH y = sinx H e€ rpaduk 3

7.5 | CoiictBa QyHKIIMH Y = tgxH € rpaduk 3

7.6 | OOpaTHbIe TPUTOHOMETPUUECKHUE DYHKIIUU 3
Ypoxu 060011eHHS ¥ CUCTEMaTH3allUuN 2
3HaHUMU.
KonTtponsHas padora Ne 1 1
I'naBa VIII. IlpousBoanas u ee 20
reoMeTpHYeCKU CMBICII

8.1 | [IpousBogHas 3

8.2 | IlpousBoaHas creneHHOM PyHKIUU 3

8.3 | IlpaBuna quddepennupoBanus 3

8.4 | [Ipon3BogHBIE HEKOTOPBIX AJIEMEHTAPHBIX 4
byHKINNA

8.5 | 'eomeTpuueckuii CMbICI TPOU3BOJHOU 4
Ypoku 06001IeHHS ¥ CUCTEMaTH3alluH 2
3HaHUMU.
KonTponsnas padora Ne 2 1
I'naBa IX. IlpyuMeHeHne MPOU3BOAHON K 18
HCCJIeI0BAHNI0 (PYHKIUI

9.1 | Bo3pacranue u yobIBaHuE QYHKIUH 2

9.2 | OkcTpemyMsbl QyHKIUU 3

9.3 | IlpumeHeHue MPOU3BOAHON K MOCTPOECHUIO 4
rpaduKoB QYHKIHIT

9.4 | HaubGonpiiee u HauMeHbIIee 3HAYCHUS 3
GbyHKITII

9.5 | Boimyknocte rpaduka (YHKIUH, TOUKH 3
neperuda
Ypoku 000011IeHNs U CHCTeMATH3alNH 2

3HAHWI.




KonTtponsHas padora Ne 3 1
I'naBa X. UuTerpan 17
10.1 | [lepBooOpasuas 2
10.2 | [IpaBuiia HaX0XAE€HUS IEPBOOOPA3HBIX 2
10.3 | [Inomaap KpUBOJIMHEHHOM Tpamneuuu Hu 3
UHTErpan
10.4 | Beruncnenue uHTerpagos. Beruncienue 2
II0Ua/Iel ¢ TOMOIIIbIO MHTETPAJIOB.
10.5 | [IpumeHeHune NMpPOU3BOAHON M MHTErpajia K 3
PELICHNIO TPAKTUYECKUX 3a]1a4
Ypoxku 06001IeHNS ¥ CUCTEeMaTH3allUuN 2
3HaHUMU.
KonTtponbnas pabora Ne 4 1
KoMiuiekcHblIe yucia 14
OmnpeneneHne KOMIUIEKCHBIX YHCET 1
CnoxxeHHe W yMHOXXEHUE KOMIUIEKCHBIX 1
qucen
Moynb KOMIUIEKCHOTO YHCIIa 1
Bbluntanue U JeneHHEe  KOMILJIEKCHBIX 2
qucen
['eoMeTpuueckas UHTEpHIpeTAIUS 1
KOMIUIEKCHOTO yHcia
Tpuronomerpuueckas popma 2
KOMILIEKCHOTO YHcia
CaoiicTBa MO YIS u aprymeHra 1
KOMIUIEKCHOTO YHcia
KBangpaTHoe ypaBHEHHE C KOMIUIEKCHBIMU 2
HEU3BECTHBIMU
[Ipumepsl  pemieHust  anredpanyecKux 1
YpaBHEHUH
Ypoku 000011IeHUs U CHCTeMAaTU3allun 1
3HAHUI.
KonTtponsHas padora Ne 5 1
I'nasa XI. DiieMeHTbI KOMOMHATOPUKHU 13
11.1 | KombunaropHsle 3a1aun 2




11.2 | IlepectaHOBKH 2
11.3 | Paamenienus 2
11.4 | Coueranusi u UX CBOKWCTBA 2
11.5 | bunomunansHas popmyna Herorona 2
Ypoku 0000IIEeHUS U CHCTeMAaTU3alluN 2
3HAHUI.
KonTtponrHas padora Ne 6 1
I'naBa XII. 3HaAKOMCTBO c 13
BEPOSITHOCTHIO
12.1 | BepossTHOCTH COOBITHS 1
12.2 | CnoxxeHue BEpOATHOCTEN 2
12.3 | BeposSTHOCTH MPOTHUBOTIOJIOKHOTO COOBITHSI 2
12.4 | YcioBHast BEpOATHOCTh 2
12.5 | BeposiTHOCTh MPOU3BEACHUS HE3aBUCHUMBIX 2
coObITHIA
VYpokn 0000meHnsT W CHCTeMaTH3aIUH 1
3HaHUMU.
KounTtponsnas pabora Ne 7 1
I'masa XIII. Cratucruka 9
Ciy4yaliHble BEJIMYUHBI 2
LlenTpanbHble TEHICHIINN 2
Mepsl pazdpoca 3
Ypok 0000meHuss W CHCTeMaTH3aIUH 1
3HAHUU
KonTtponpHas padota Ne 8 1
Hrorosoe nmoBropeHue 12

Hroro
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TEMA

KonmuectBo yacos
10 KaJICHJIAPHO-

KomunuecTso
KOHTPOJIBHBIX padoT

TEMaTU4YECKOMY
IJIAHUPOBAHUIO
I'eomerpus 10 (YMK JI. C. Atanacsin)
BBE/IEHUE B crepeoMeTpuro 5
I'VTIABA 1. Ilapa/iieibHOCTH NPAMBIX U 18 1
IVI0CKOCTel
§1. [MapaynenbHOCTh NPSAMBIX, IPSIMOI U 5
IJIOCKOCTH
§2. BzaumHOe pacrosiokeHue npsiMbIX B 5
MIPOCTPAHCTBE. YTOJI MEKIY ABYMS
MIPSIMBIMH
§3. TlapamienbHOCTh MIIOCKOCTEH. 2
§4. Terparap u napaienenune/ 4
KonTtponsnas padota Nel.2 1
3auer Nel 1
I'TIABA 1I. IlepneHAMKYJISIPHOCTH 18 1
NPSAMBIX U IJIOCKOCTEH
§1.1lepnenAMKyIIPHOCTD MPSAMO U 5
MIJIOCKOCTH.
§2. IlepnieHIUKYJISIp U HAKJIOHHAS. YTOJ 6
MEXAY NPSIMOH U IIIOCKOCTHIO.
§3. JIByrpaHHsIil yroui. 5
[TepieHAMKYASAPHOCTD MIIOCKOCTEN
KonTtponbras padora Ne2.1 1
3auer Ne2 1
I'JIABA III. MHOrOrpaHHUKH 16 1
§1. Ilonarue muororpannuka. [Ipuszma 4
§2. [Mupamua 5
§3. [IpaBuiIbHBIE MHOTOTPAHHUKHU 5
KonTtponbHas padora Ne3.1 1
3auer Ne3 1
I''TABA IV. BekTOpbl B IPOCTPAaHCTBE 7 1
§1. TlonsaTue BeKTOpa B IPOCTPAHCTRBE. 1
§2. CnoxeHue u BBIYUTAHUE BEKTOPOB. 2
YMHOX€EHHE BEKTOpa Ha YUCIIO
§3. KomrmianapHbie BEKTOPBI. 3
KonTponsHas padota Ne4.1 1
Hrorosoe nosropenue 4
Hroro 68
I'eomerpus 11 (YMK JI. C. Atanacsin)
Ne Tema KonuuecTBo 4yacoB KonunuecTBo
0 KaJeHAapHO- KOHTPOJBHBIX paboT
TEMAaTUYECKOMY
TJIAHUPOBAHUIO
I'naBaV.Metoa KOOpPAUHAT B 16 1
NPOCTPAHCTBE.
§ 1. Koopaunatet  Touku U 7




KOOpAHWHATLI BEKTOPA.

§2.CkansipHoe MIPOU3BEJICHUE 6
BEKTOPOB.
§ 3. JIBmwxenus. 2
KonTtponsHas padora Ne5.1 1
I'naBa VI. HumHap, KOHYC 1 map. 16 1
§ 1. Hunmunnp. 3
§ 2. Konyc. 4
§ 3. Coepa. 7
KontponbHas padora Ne6.1 1
3auet Ne3 1
I'naBa VII. O6bemMbI TeJI. 17 1
§ 1. O6beM MpsAMOYTOJILHOTO 3
napajuiesienunesa.
§ 2. O6beM mpsMOi MPU3MBI U 2
AITUHIPA.
§ 3. OO6beM HaKIIOHHOM TIPHU3MBI, 7
MMpaMHIbl U KOHYcA.
§ 4. O6veM mapa u mwiomaas chepsl. 3
KonTtponsHas padota Ne7.1 1
3auetr N4 1
I'naa VIII. Hekoropble cBeneHust 9
U3 NJIAHUMETPHUH.
§ 1.Yrbl ¥ OTpe3KH, CBSI3aHHBIE C 3
OKPY>KHOCTBIO.
§ 2.Pelienne TpeyroiabHUKOB. 3
§ 3. Teopema Menenast u UeBbl. 3
Hrorosoe nosropenue 10 1
WUTOTO 68

Peamnzanua HPOO

HpI/I O6y‘IeHI/II/I Ha YpOKaX MaTeMaTUKN HCIIOJIB3YIOTCS JAHHBIC IJId COCTABJICHUSA JUATl'PAMM,
COCTAaBJIAIOTCA U PCHIAOTCA 3a1a4U 10 TEMATUKE ITPOMBIINIJIICHHOCTH U c/x peruoHa, HCTOpPHHU,
APXUTCKTYPHI, UCIIOJIB3YHOTCA I[eMOFpa(I)I/I‘IeCKI/Ie N S9KOHOMHWYCCKHEC ITOKA3aTCIIn. HpI/I
pa3pa60TI<e 3aa4 MOJKXHO HCIIOJIb30BaTh CIICAYIOUINEC JIMTCPATYPHBIC HCTOYHUKU:

Cratuctuueckue cOOpHUKU
-Kanennapp 3HaMeHATENBHBIX U MaMATHBIX AaT: YensOunckas oOnacte: exeronnuk/YOYHB

-OduunanbHelii cailt @enepanbHOI cyXO0bl TOCYTapCTBEHHON CTaTUCTUKU. Pa3nen-
oduIManbHas CTaTUCTHKA.

OHIUKIONEIUHA

-Ypanbckas ucTopuueckas SHIUKIone us/ri. pea. B.B. Anekcees, 2000.



10 knace

Ne Tema ypoka HP20
n\n
1 ToeTopenne. UncnoBsle BRIpakeHHA Pemenne 3amad no CTATHCTHYECKHM
AaHHEM 0o HenaduHckoil obnacmn
2 [TosTopenue. ¥VpaeHeHus Pemenne npakTHYECKHX 3a71a%9
3 [MoeTopenne. YHeThIpEXyTONBHHKN H HX IIOMATH [Mnomane Teppuropnii  Ypansckoro
perioHa
4 Yucnoewie (iyHKLHA Pemenne 3amad mo CTATHCTHHECKHM
JaHHEM ¥ pankCKOro perHoHa.
5 [MapannensHele NpAMEIE B IPOCTPAHCTEE [IpuveHeHle NapanienbHEIX TPAMBIX
B CTPOHTENLCTRE
6 IMapannensHbie NI0CKOCTH [IpuseHeHse napanielbHBIX
[IOCKOCTEIl B CTPOHTENBCTRE
7 PaccTosaHue OT TOUKH 0 ITIOCKOCTH. 3agaun NpaKkTHYeCcKoil
HANPAaBIEHHOCTH B CTPOHTRILCTEE
] IepnerIHEYIAPHOCTE NPAMBIX H IUIOCKOCTEHH. 3agaud NpPaKTHYECKOH
HATMPABIEHHOCTH B CTPOHTENLCTRE
9 Peurenne 3a0a4 Ha NepneHIHKYIAPHOCTL NpAMOH B | 3aJa4H DpaKTHYECKOH
IIOCKOCTH HAMPABICHHOCTH B CTPOHTEILCTEE
10 Pemenne zanau Ha NepreHIHKYIAPHOCTE JagauH npakTHHecKoi
II0CKOCTEIL HANPABIEHHOCTH B CTPOHTEILCTEE
11 IMpamoyronsHelii napaiienenunesn MHororpaHHHEH B apXHTEKTYpe
HOwnoro Ypana
12 IMonatie muororpannuka. [pusma. MHororpaHHHEH B apXHTEKTYpe
IO0wuoro Ypana
13 TMupamuaa, IneMeHTEl MTHPAMHIE MHOrorpaHHHEH B apXHTEKTYpE
Yenabuncka
14 [Nnomans NOBEPXHOCTH MHOTOTPaHHHKA Pemenne npakTHYECKHX 3a3ad Ha
crpoiikax Henabuucka
15 DneMeHThl CHMMETPHH MMPaBHIBHbIX CHMMETPHA B HCKYCCTBE,
MHOMOIPAHHHKOR ApXHTEKTYpe, TEXHHEE, ORITY.
16 BrimcneHne npeienos NocneJoBarenEHOCTEN. Pemenne 3a1a4 ¢ DaHKOBCKHMH
onepanHaMH
17 Cymma Deckone4Hoil reoMeTprdeckoii nporpeccin. | Pemenne 3aga4 ¢ GaHKOBCKHMH
onepauHaMH
18 Toukn 3xcTpeMyMa (PYHKIHH H HX OTRICKaHHE. [IpuMeHEHHE MATEMATHHECKHX
IHAHHIT 4718 pellieHHd NPakTHYeCcKHX
34134 IKOHOMHKH POJIHOTO Kpasd.
19 Hcecneaosanue QyHKUHI HA MOHOTOHHOCTD. [IpuseHeHHe MATEMATHYIECKHX
3HAHWH ANA pelieHHd MPAKTHYECKHX
34734 IKOHOMHKH POJIHOIO Kpasd.
20 3agaun Ha OTHICKAHHE HANDONLIIKMX B HanMeHsmux | [IpHMeHeHne MaTeMaTHYECKHX
IHAYMEHHI BeTHYHH. IHAHWIT 1718 pelieHHd NPaKTHYecKHX
347134 MPOMBIILIEHHOCTH POIHOTO
Epaf.
21 3agaun Ha OTHICKaHHe HAHDONBMKMX 0 HanmeHsmix | [IpumeHeHHe MaTeMaTHUECKHX

IHAMCHHIT BETHYHH.

IHAHMI 1718 PelIeHHA NPAKTHYECKHX
347124 NMPOMBIIINEHHOCTH POIHOTO
Kpad.




11 kaace

Ne Tema ypoka HP30
oo
| YucnoBwle BRIpa#eHNA Pemenne 3a1a%9 ¢ HCMOTEIOBAHHEM
HHTepecHEIX hakToe 0 Henabuuckoii
obnacTH
2 CraTtncTHyeckas 00paboTEa JAHHEIX Pemenue 3a1a4 00 CTATHCTHYCCKHM
AAHHBIM YPH.T[I:EKUI'U PETHOHE.
3 CrarncTHueckas 00paboTKA JaHHEIX Pewenne 3a1a4 0o CTATHCTHUCCKNM
JAAHHBIM YPH.."I:I:CKDFG PETHOHA.
4 CratcTHyeckas 00paboTHa JAHHBIX CTaTHCTHUCCKHE HCCICIOBAHNA B HANIEH
HHIHH
5 O0bréy OpAMOYTOAEHOTD MAPaIIenennneia Pemenne npakTH4ecKnX 3agaq
npoMbiUIeHHOCTH Yenabuucroil
obnacTH
i} O0BEM NpAMOI NPHIMEL B LHIHHIPA Pemnenne npakTHieckux 3a1a4
npoMblIUIeHHOCTH YenabuHckoil
obnacTH
T Hroroeoe noeroperne. 3a1a4H HA MPOLEHTEL Pacuér sapaborHoii nnate pabounx
Hsnoro Ypana
8 Hrorosoe nosropense. 3aja4y Ha IPOLIEHTEI Pemenne 3a1a9 KpaeeeadecKora
COAEPKAHHA [0 TeME NPOLEHTE
9 Hroroeoe noeropenne. ['papHky H IHATPaMMEI Urenne JHATPAMM, CBAZEHHEIX C PRHKOM
1pyaa Yennbnackoi obnactn.
10 Hrorosoe noetopenue. [paukn 0 quarpamMmsl Urense rpadkos HA OCHOBE JEHHEIX O
XApARTEPE HIMECHEHHA MOMDALI B
Yenabuncke
11 Hroroeoe noeroperne. BepoATHocTs cny4aiiHoro TIpHMEHCHHE CXEMBL KI2CCHIECKO
Cﬂﬁ!ﬂmﬂ BEPOATHOCTH OJIA PaBHOBOZMOMEHEIX
HCTIBITAHWI Ha JAB0OOC '3J'.I{.‘KTPOMH.LU1IH
12 Hrorosoe nosropenne. 3agaun EI'D npukiagHoro Pemenue 3a1a4 Ha BeIMHCIEHHE
XapakTepa peliTHHIOB NPeINPHATHI
13 Hrorosoe noeropenne. 3agaqn ET'D npuknannoro 3agaun Ha pacdyEéT obnéma
xapakTepa NPOHIBOACTEA, PACET NPHORLIH
NpeAnpHATHI no dopMynaM
14 Hroroeoe noeroperne. EI'3. Pemenne TeKCTOBLIX 3anaqn Ha CIUIABEL [0 MATEPHATAM
3aga4 NpeANPHATHI MECTHOM
NPOMEIILIEHHOCTH
15 Hrorosoe noeropenne. EI'D. Pemenne TekcToBhIx 3aJaui Ha COBMECTHYIO paboTy ¢
3a1a4 HCOOJIBE30BAHHEM MECTHOIO MaTepHala
16 Hrorosoe noetoperue. EI'3. Pemenne TeKCTOBRIX 3a1a4H Ha COBMECTHYIO paboTy ¢
331849 HCOOJL30BAHHEM MECTHOIO MaTepHaia
17 Hroroeoe noeropenne. EI'D 3agaum nva Pemenne npakTH4eckHx 2a1a4
ONTHMATEHEI BRIDOp npoMeimuieHHOCTH YenabuHckoil
obnacTH
18 Hrorosoe nosropenne. EI'2 3anaum na Pellenne npakTH4ECKHX 3a1a4
ONTHMATEHLI BRIDOp. npoMbineHHOCTH Yenabuucroil
obnacTu
19 Hrorosoe noetopenue. EIJ 3anaun Ha Pemenue npakTHveckHx 3a1aq
ONTHMATLHLI BRIGOP. npoMeineRHocTH Yenabuuckoi
obnacTi
20 Hroroeoe noeropenne. ET3. 3anaun Ha BKNaae 0 Pemenne npakTH¥eckHx 34134 Ha
KpPEJHTH BKIakl H KPeIuThl
21 Hroroeoe nosropenne. EIJ. Jagaun va srnanei u | Pemenne npakTHYECKHX 3a/1a4 HA

KpeaHThl

BEIABI H KPEIHTH



[Tpunoxenne 1 k paboueii mporpamme
1o yuyeOHoMy npenmety «MaTtemaTuka

(BxirO9ast anreOpy ¥ Hayana

MaTEeMaTH4eCKOro aHajIn3a, FEOMETPHUIO)

cpennee obmiee oOpazoBaHue

qutst oOyuarommxcst 10 - 11 kmaccos

Cucrema OLCHKHA AO0CTHM/KCHUA METANIPEAMETHBIX U IPEIMETHBIX

1. Tekymmii KOHTPOJIb.
Texymuil KOHTPOJIb OCYIIECTBIISAETCS 110 OKOHYAHNN U3y4EHUsI OCHOBHBIX Pa3/IelioB Kypca,

pe3yJIbTATOB.

T.€. TEeMaTHYECKUU KOHTPOJIb. TeMaTnyecKkue KOHTPOJIbHBIE PAOOTHI MPEJCTABISIOT COOOM

CTaH/IapTU3UPOBAHHYIO MUCbMEHHYIO paboTy, KOTOpasi COOTBETCTBYIOT TPEOOBaHUIM

denepanbHOTo roOCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIAPTa U COCTOUT M3 3a/IaHHi
TpeOYIOIUX pa3BEPHYTOE MOJHOE PEIICHHUE.

Ona oueHKU KayecTBa 3HaHMi1 N0 MmaTemaTuke ncnonb3yerca:

1) Anrebpa u Hauana ananu3za 10 -11 kmacesr. L. A. Anumos. M.: [Ipocsemenue 2017 r.

2) JIlumaktrudeckue MaTepraibl o anredpe u HavanaMm ananusa 10 kimacc. M.U.111abynaun, M.B.
TkaueBa. M.:IIpocsemienue 2018 r
3) Aunaktuueckne Matepuansl 1Mo aiaredpe u Hadanam ananusa 11 xrace. M.W.111a6ynnn, M.B.
TkaueBa. M.:IIpocemenue 2017 r
4) Meronnueckue pekomenaanuu Oenopora H.E. Tkauea M.®d. Muemosuna 2015r.

5) 'eomerpus 10-11. YueObnuk mist o6meoOpa3zoBarenbHbiX opranuzanmii. JI. C. ATanacsH u ap.
M.: IIpocBemnienne 2013 r.
6)I'eomeTpus 10. CamocTosiTenbHBIC U KOHTPOJIbHBIE paboThl. A.I1. Epmiosa, B.B.
INomo6opoapko. M.: Unekca 2017r.
7) 'eometpus 11. CamocTosTenbHble U KOHTpOJIbHBIE padoThl. A.I1. Epimoga, B.B.
INomo6opoapko. M.: Unekca 2016r
XapakTepucTHKA OLIEHOYHbIX MATEPUAJIOB

AureOpa u Hayaja anaausa 10 kiaace, YMK HI.A.AqmmoBa

Cpoxu HazBanwue paznena, | Ctpykrypa OneHouHbIE MaTepHalIbl
IIPOBEICHUS TeMa ypoka (KOHTpoJIbHAs paboTa | (MCTOUYHUK, CTPAHULIA)
)
1 yeTBepTH JleicTBUTENBHBIE Kontpospnas padota | M.WU.111abynun, M.B. Tkauesa.
qucia JunakTruuecknue MaTeprasl 1o
anreOpe U Havanam aHanuza 10
knacc. M.:Ilpocsemenue 2018
r.c42
1 yeTBepTH Crenennas Konrtponbnas padora | M.M.111aGynun, M.B. Tkauesa.
GbyHKLIUSA JunakTuueckne MaTepuasl 1o
anreOpe U Havanam aHaiauza 10
knacc. M.:IIpocsemenue 2018
r. c.60
2 4eTBepThH ITokazarenbHas Kontponenas padora | M.W.111aGynun, M.B. Tkauesa.
GbyHKIMsA JlunakTruueckne MaTepUasl 1o

anreOpe U Havanam aHaiauza 10
knacc. M.:Ilpocsemenue 2018




r.c.76

3 yeTBepPTH Jlorapudpmuueckas | Kontponbnas padora | M.W.1labynun, M.B. Tkauesa.
GbyHKuIus JluiakTHaecKue MaTepuaisl o
anreOpe u HavanaMm aHainuza 10
kiacc. M.:Ilpocsemenne 2018
r.c.102
3 yeTBepTH Anrebpandeckue Kontponphas padora | ®enoposa H.E. Tkauera M. ®.
ypaBHEHHS u Meroanyeckne peKOMeHIauu
CUCTEMBI Mmuemo3suna 2015r. c.48
HEJIMHENHBIX
YpaBHEHU U
3 yeTBepTH Tpuronomerpuueck | Kontponbnas padora | M.M.11la6ynun, M.B. Tkauesa.
ne GopMyIIbI JuaKTHaecKkue MaTepruaibl o
anreOpe u HavanmaMm aHanuza 10
kiacc. M.:Ilpocsemenne 2018
r.c.147
4 4yeTBepThH Tpuronomerpuueck | Kontponbnas padora | M.M.I1la6ynun, M.B. Tkauesa.

W€ ypaBHEHUS

JuakTuyeckue Marepualibl 1o
anreOpe u HavyaymaM aHanuza 10
kiacc. M.:IIpoceemenue 2017
r.c.l71

Auredpa u Havaja anaausa 11 kaace, YMK HI.A. AimmmoBa

1 geTBepThH Tpuronomerpudeck | Konrponbnas padora | M.M.IlaGynnn, M.B.
ne GyHKIIn TkaueBa. /IumakTudeckue
MaTepuabl 1Mo anredpe u
HayasiaMm a”aimsa 11 kmacc.
M.:TIpocsenienue 2017 r. c.
2 4eTBepTh [IpousBomnas u ee | Konrposnbhas padora | M.M.11a6ynun, M.B.
reOMETPUYECKUI TkaueBa. /luakTuueckue
CMBICII MaTepuabl 1o anredpe u
HavyajaM a”Haim3a 11 kiacc.
M.:IIpocsemienue 2017 r. c.
2 4eTBepTh [Ipumenenue Kontposbnas padota | M.W.Ila6ynnn, M.B.
MIPOU3BOTHOM K TkaueBa. /{unakruueckue
HCCIIEA0BaHUIO MaTepuabl 1o anredpe u
byHKIMI HauvajiaM aHaiauza 11 kiacc.
M.:TIpocsenienue 2017 . c.
3 4eTBepTh HuTerpan Kontponbnas padora | M.M.11IaGynun, M.B.
TxaueBa. JIugakTH4ecKue
MaTepuabl Mo anredpe u
HayayiaMm a”anu3a 11 kiacc.
M.:IIpocsenienue 2017 r. c.
3 ueTBEpPTH KommnekcHeie Konrponsnas padora | denoposa H.E. Tkauera M.D.
yucia MeToanueckre peKoMeHAANI
Muemo3suna 2004r. c.24
3 ueTBEpPTH Teopus Kontponenas padota | @enoposa H.E. Tkauea M. ®.
BEPOSATHOCTH U MeToanueckre peKoMeHAANI
KOMOMHATOPHKA. Muemosuna 2004r. c.25

I'eomerpus 10 kaace, YMK JL.C. At

AaHaCAH

Cpoxku
MIPOBEICHUS

HazBanue pasaeia,
TEMa ypOKa

Crpykrypa

(KOHTpoJIbHAs paboTa,

TECT..)

OLieHOYHbIE MaTepUaIIbI
(MCTOYHUK, CTpaHULIA)




1 ueTBepTH AxcHOMBI KontponpHnas padora A.Il. Epmiosa, B.B.
CTEPEOMETPHUH. I'onoGoponpko. I'eomeTpust
B3anmuoe 10. CamocTrosTeNbHbIE U
pacrnoJsioKeHue KOHTPOJIbHBIE paObOTHIM.
MPSIMBIX U Nnexca 2017r. C.25
IIJIOCKOCTH.
3 yeTBepTH [lepnennukynapuno | Kourponbsnas padora | A.Il. Epmiosa, B.B.
CThb MIPSIMBIX U [Nomo6opoasko 'eomerpus 10.
IIJIOCKOCTEN CamMocTosITeNnbHbIE U
KOHTpPOJIbHbIE Pa0OTHL.. M.:
Wnexca 2017r.c. 55
4 4yeTBepTh MHororpanHuku Konrtponsnas padora | A.Il. Epmosa, B.B.
IN'omo6opoasko 'eomerpus 10.
CamocTosiTenbHbIE U
KOHTpPOJIbHBIE Pa0OTHL.. M.:
Wnexca 2017r. c. 74
4 4yeTBepThH Bexkropsl B KonTponsnas padora | A.Il. Epmosa, B.B.
MIPOCTPAHCTBE I'onoGoponsko ['eomeTpus 10.

CaMOCTOSTENLHEIE U
KOHTpOJbHBIE Pa0OThI. M.:
Unexca 2017r.c. 88

I'eomerpus 10 kaace, YMK JL.C. At

AHACAH

Cpoku

IIPpOBCACHUA

HasBanue pasgena,
TeMa ypoka

Crpyxrypa
(xoHTpOJNIBHAs padoTa,
TECT..)

O1ieHOYHBIE MaTEPHUATIBI
(MCTOYHUK, CTpaHUIIA)

1 yeTBepTh

Meton KoopauHAT
B MPOCTPAHCTBE

KonTponbnas padora

A.Il. EpmioBa, B.B.
INomo6opoapko: I'eomeTpust
11. CamocTOSTENLHBIE U

KOHTPOJIbHBIC PabOThI. M.:
Unekca 2016r. c. 24

1 yeTBepTH

Hunuaap, koHyc U
miap.

KonTponbnas pabora

A.II. Epmiosa, B.B.
I'omo6opopko: I'eomeTpust
11. CamocrosTeabHbIC U
KOHTPOJIbHBIC PabOThI. M.:
Wnekca 2016r. ¢.42

2 4eTBepTh

O0BEMBI TEN.

KonTponbnas padbora

A.Il. EpmioBa, B.B.
I'omo6opoapko: I'eomeTpust
11. CamocrosTenbHble U

KOHTPOJIbHBIC PabOThI. M.:
Unexkca 2016r. c.64

4 4eTBEpThH

IToBTOpEHUE 1
00o01IeHHE.

KonTponbnas pabora

A.Il. Epmiosa, B.B.
['ono6oponpko: I'eomerpust
11. CamocTOSITENLHBIE U
KOHTPOJbHBIE Pa0OTHI. M.:
Wnekca 2016r. c.76

2. IlpomexxyTOouHAasi aTTeCcTAIIMS

CTaHIapPTU3UPOBAHHYIO

MaTepI/IaJ'ILI HpOMG)Ky’[O‘-IHOfI arreCraguu 1Mo MAaTeMaTUKE MPCACTABIISIOT coboit

MUCbMEHHYIO  paloTy,

KoTopas

COOTBETCTBYET  TpeOOBaHUAM




denepanbHOro rocynapcTBeHHOro oOpaszoBarenbHOro cranaapra. KoHTposabHas padora
BKJIIOYAET B ce0s 3aJaHusl, 3aMMCTBOBaHHBIE U3 OTKPHITOro OaHka 3aaanuii caitta ®UITA
(http://www.fipi.ru/ ) ¥ OpPUEHTHPOBAHHBIE Ha MPOBEPKY TOTOBHOCTU BBIMYCKHUKA K
BBITIOJTHEHUIO 3a1aHus 110 MaTeMatuke B popme EI'D Ha 6a3oBOM ypoBHe.



http://www.fipi.ru/

