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HHOACHUTEJIBHAA 3AIIUCKA

[Tpu pa3zpaboTke AaHHOI paboyeil MporpaMMbl HCIOIb30BAIKCH CIEIYIOIINE HOPMAaTUBHBIE
JIOKYMEHTHI:

Jannas paboyasi mporpaMma cOCTaBJieHa Ha OCHOBE CIEAYIOIUX TOKYMEHTOB!

- B COOTBETCTBUU C TpeboBaHusMu DeeparbHOro rocy1apcTBEHHOT0 00pa30BaTEIbHOTO
CTaH/JapTa OCHOBHOT'O 0OIIero 00pa3oBaHus;

- B cooTBeTcTBUU ¢ OCHOBHOI 00pa30BaTeIbHON IPOrpaMMOil OCHOBHOTO OOIIIETO
obpazoBanust MBOY «Jlureit Ne23y;

- B COOTBETCTBUU ¢ YueOHbIM I1aHoM MBOY «JIumeit Ne23»;

- Ha ocHOBe [IpumMepHO# TporpaMMel 1o yuyeOHOMY IpeaMeTy «MaremaTrukay

Pabouast mporpamMma pacunTaHa Ha U3y4CHHE MaTeMaTHKH Ha poduiabHOM ypoBHE B 10 1 11
kiaccax orBoauTcs 420 yacoB (6 4acOB B HEECIIO).

I[Inanupyemble pe3yJbTaThl 0CBOCHHS 00y4AOIIMMNCS OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl CpeiHero 001ero ooOpa3zoBaHus

JInyHocTHBIE pe3ybTaThl 0cBoeHuss OOII

JInuHocTHBIE pe3yabTaTbhl B cdepe OTHOMIEHMH oOy4yawIuxcss K celde, K CBOeMy
310pPOBBI0, K IO3HAHMIO ceds:

OpHUEHTalUsl O0YYaroLMXCs Ha JOCTHKEHHE JIMYHOIO CUacThs, PEaaH3alMi0 MO3UTHBHBIX
JKU3HEHHBIX NEpPCIEKTUB, WHUIMATUBHOCTh, KPEATUBHOCTb, IOTOBHOCTb U CIOCOOHOCTh K
JMYHOCTHOMY CaMOOIIPEEICHUI0, CIIOCOOHOCTh CTAaBUTh LIEJIU U CTPOUTH KU3HEHHBIE [IIaHBI;

TOTOBHOCTB M CHIOCOOHOCTH 00€CIIeYnTh ce0e U CBOMM OJIU3KHMM JOCTOMHYIO KU3HB B IIPOIIECCE
CaMOCTOSITENIBHOM, TBOPUECKON U OTBETCTBEHHOU JESTEIBHOCTH;

TOTOBHOCTh W CHOCOOHOCTh OOYyYaImUXcs K OTCTauBAaHHUIO JIMYHOTO JOCTOWHCTBA,
COOCTBEHHOI0 MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIPA0aThIBaTh COOCTBEHHYIO MO3UIIMIO 110
OTHOLICHHUIO K OOILECTBEHHO-TIOJIUTUYECKUM COOBITUSM MPOILJIOr0 M HACTOSIIEr0 Ha OCHOBE
OCO3HAHHUA U OCMBICIIEHUSI UCTOPUH, TyXOBHBIX LICHHOCTEW U JOCTHKEHHUH HAIllel CTPaHBbI;

FOTOBHOCTh M CIIOCOOHOCTH OOyYaromMXCs K CaMOpa3BUTHUIO M CAMOBOCIHMTAHUIO B
COOTBETCTBUHM C OOIIEUYEIOBEUECKUMHU ILIEHHOCTAMH M HJeajlaMHM Tpa)KJaHCKOro OOIIecTBa,
NOTPEOHOCTh B PU3NYECKOM CaMOCOBEPLIEHCTBOBAHUH, 3aHATHUIX CIIOPTUBHO-03/10POBUTEIBHON
JESATEIBHOCTBIO;

MPUHATHE W pean3allvs EHHOCTEH 3J0pOBOr0 M Oe30macHOro olOpasa >KHU3HHU, OepexHOoe,
OTBETCTBEHHOE M  KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY  (H3UYECKOMY U
MICUXOJIOTHYECKOMY 3/I0pOBBIO;

HEMpUATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOIEHUS aJIKOroJisi, HAPKOTUKOB.

JInuHocTHBIE pe3yJbTaThl B cepe oTHOLIeHUI o0yyaromuxcs K Pocecun kak k Pogune
(OteuectBy):

poccuiickasi HAEHTUYHOCTh, CIOCOOHOCTh K OCO3HAHHIO POCCUHCKON HAEHTUYHOCTH B
HOJHUKYJABTYPHOM COLIMyME, YYBCTBO IPHYACTHOCTH K MCTOPUKO-KYJIBTYpPHOH OOIIHOCTH
poccuiickoro Hapojaa u cyab0e Poccun, maTpuoTusm, roTOBHOCTh K CyXeHHt0 OTeuecTBy, €ero
3allUTE;

yBa)XKEHHE K CBOEMY Hapoiy, YyBCTBO OTBETCTBEHHOCTH mepes PonuHOM, ropaocTu 3a cBoil
Kpai, cBoro Ponuny, mpomuioe 1 HacTosliee MHOIOHAMOHAIILHOTO Hapoaa Poccun, yBaxeHnue k
rocy/1apCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, THMH);

dopMHpOBaHHE YBAXKEHHMS K PYCCKOMY SI3BIKY KaK TOCYAapCTBEHHOMY s3bIKYy Poccuiickoit
Oenepanuy, SBISIOLIEMYCS OCHOBOM POCCHUHCKONM MIEHTHYHOCTH U TJIaBHBIM (aKTOPOM
HAI[MOHAJIBHOTO CaMOOIIPEIEICHMUS];

BOCIIMTAHHUE YBAKEHUS K KYJIbTYpE, sI3bIKaM, TPAJAULIHUSIM U 00bIYasiM HApOJI0B, MMPOKHUBAIOIINX
B Poccuiickoit @enepanuu.



JInuHOCTHBIE pe3yabTaThl B chepe OTHOLICHUI 00yYAOIIMXCH K 3aKOHY, TOCYAapCTBY M
K I'PAXKIAHCKOMY O0IIECTBY:

IPaXAAHCTBEHHOCTb, TPaXJIAHCKasg [O3MLMS AaKTUBHOTO U  OTBETCTBEHHOI'O WIEHA
pPOCCHICKOro O0IECTBa, OCO3HAIOLIEN0 CBOM KOHCTUTYLMOHHBIE IIpaBa U OO0S3aHHOCTH,
YB@)XAIOIIEr0 3aKOH M IPaBONOPSIOK, OCO3HAHHO IPUHUMAIOLIET0  TPaJAUIIMOHHBIE
HallMOHAJIbHBIE M OOILEYeIOBEYECKHE T'yMaHHCTUYECKME U JEMOKPAaTHYEeCKHE IEHHOCTH,
TOTOBOT'O K YYaCTHIO B OOILECTBEHHOM KU3HM;

IPU3HAHUE HEOTUYKAAEMOCTH OCHOBHBIX IPaB M CBOOOJ YeJIOBEKA, KOTOpbIE MPUHAIJIEKAT
KaXJIOMY OT POXAEHHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX MpaB U cBOOOA 0Oe3
HapyILIEeHUs [IPaB U CBOOOJ IPYTUX JIUL], FOTOBHOCTh OTCTaUBaTh COOCTBEHHBIE IIPaBa U CBOOObBI
YeJI0OBEKA M I'PakJlaHWHA COTJIaCHO OOIIENPU3HAHHBIM IIPUHLIMIIAM U HOPMaM MEKIyHapOIHOTO
npaBa u B cootBeTcTBUM ¢ Koncturynueit Poccuiickoit dexnepaiuu, mpaBoBasi U MOJUTHYECKAS
IPaMOTHOCTb;

MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOILIECTBEHHON
NPaKTUKHA, OCHOBAHHOE Ha JHUAllore KYyJbTYp, a TaKKe Ppa3IHYHBIX (POpM O0OIIECTBEHHOTO
CO3HAHUs, OCO3HAHUE CBOETO MECTAa B MOJUKYIbTYPHOM MHUPE;

MHTEpUOpU3ALMS LEHHOCTEH JEMOKpaTUU U COLMAIbHON COJIMJAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOIICHUH B IPYIIIE WIN COLUAIbHOW OpraHu3aIiiy;

TOTOBHOCTh OOYYalONIMXCS K KOHCTPYKTUBHOMY YyYacTUIO B TPHHATHU PEIHICHUH,
3aTparuBaloIMX HMX IIpaBa U HMHTEPEChl, B TOM YHUCIIE B Pa3IMuYHBIX (opMax 0OILIeCTBEHHOU
caMOOpraHu3alli, CaMOYTIPaBJIEHUsI, OOILIECTBEHHO 3HAUUMOM JESATENIbHOCTH;

IPUBEP’KEHHOCTh U/1€IM HHTEpHALIMOHATIN3Ma, IpY>KObl, pABEHCTBA, B3aUMOIIOMOIIIN HapO0B;
BOCIIMTAHUE YBAKUTEIHHOIO OTHOUIECHHS K HALIMOHAIBHOMY JJOCT

OMHCTBY JI10JIeH, UX YyBCTBaM, PEIUTHO3HBIM YOCIKICHUSAM;

FOTOBHOCTh OOYyYarOUIMXCsS IPOTUBOCTOSITH HJIEOJIOTUM 3KCTPEMHU3MA, HALMOHAIU3MA,
KceHo(oOUH; KOPpYNIMM;, JIUCKPUMUHAIMKM 10 COLMAIbHBIM, PEIMTHO3HBIM, PAacOBBIM,
HAI[MOHAJIbHBIM IIPU3HAKAM U JIPYTMM HETaTUBHBIM COIIMAJIbHBIM SIBICHHUSM.

JInuHOCTHBIE pe3yJbTaThl B cdepe OTHOUIEHHH O0Y4YalOIIMXCS € OKPYKAIOIHMMHU
JIIO/IbMU:

HPaBCTBEHHOE CO3HAHHME U NOBEJCHHE Ha OCHOBE YCBOCHMS OOIIECUEIOBEUECKUX LIEHHOCTEMH,
TOJIEPAHTHOTO CO3HAHMS W TOBEJIEHUS B MOJMKYJIBTYPHOM MHUpPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTH JTMAJIOT C JPYTUMHU JIIOJIbMH, TOCTUTaTh B HEM B3aUMOIIOHMMAHUS, HAXOIUTh OOIUE IeTH
U COTPYIHHUYATH JJIS UX JOCTUKECHHUS;

NPUHATHE TYMaHUCTHUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE U J0OpOXKeIaTeNbHOe
OTHOLIEHHE K IPYTOMY YEJIOBEKY, €0 MHEHHIO, MUPOBO33PEHHUIO;

CHOCOOHOCTh K COTIEPEKUBAHUIO U (HOPMUPOBAHHE TO3UTUBHOTO OTHOUICHUS K JIFOASIM, B TOM
yhclie K JHMIaM C OTPaHMYEHHBIMM BO3MOKHOCTSIMH 3[I0pOBbSl M HMHBAJIUJAM; OEpexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3UYECKOMY U NCUXOJIOTHYECKOMY 3/10pPOBBIO
JIpYTUX JIIO/IeH, YMEHHE OKa3bIBaTh MEPBYIO MOMOIIIb;

(opMHpOBaHKE BEIPa)KEHHOM B MOBEIEHUN HPABCTBEHHOM MO3UIIUH, B TOM YHCIIE CIOCOOHOCTH
K CO3HATeJIbHOMY BBIOOPY 00pa, HPaBCTBEHHOI'O CO3HAHUS M TMOBEJIEHUS HAa OCHOBE YCBOCHHS
00I11e4eIOBEYECKUX ILIEHHOCTeH M HPABCTBEHHBIX YYBCTB (YECTH, A0Jra, CIpaBeIIHBOCTH,
MUJIOCEPIUS U IPYKETI00Us);

pa3BUTHE KOMIIETEHLUN COTPYAHHMUYECTBA CO CBEPCTHUKAaMH, JIE€TbMHU MIIAJLIEr0 BO3pACTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-HCCIIEI0BATEIbCKOM,
IIPOEKTHOHN U IPYTUX BUAAX ACSITEIBHOCTH.

JInuHocTHBIE pe3yJbTaThl B c(hepe OTHOLIEHUI 00yYAIOUIUXCHA K OKPY:KAal0IIeMy MUPY,
sKMBOM NPUPoOJE, XYA0:KECTBEHHOU KYJIbTYype:

MHUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAUMMOCTH
HayK{, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BaJIeHUE JOCTOBEPHON MH(OpMaIuei
O TEpelOBbIX JIOCTIKEHUSX M  OTKPBITUSIX MHPOBOM U  OTEUECTBEHHOW  HayKW,
3aMHTEPECOBAHHOCThH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOIIECTBA;



TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOPA30BaHUIO, Ha MPOTSHKEHUU
BCEH HU3HH; CO3HATEIIFHOE OTHOIIECHHE K HEMTPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCTICITHON
npohecCHOHATLHOM U OOIIIECTBEHHON ACSITeTbHOCTH;

9KOJIOTUYECKasl KyJIbTypa, OepeXHOe OTHOLICHHS K POTHOW 3eMiie, MPUPOIAHBIM OOraTcTBaM
Poccun m mmpa; MOHUMAHWE BIMSHHS COIMAIBLHO-YKOHOMHYECKHX IPOIECCOB HA COCTOSIHHE
NPUPOIHON U COLMATBHOM CPEJIbl, OTBETCTBEHHOCTH 332 COCTOSTHUE IIPUPOIHBIX PECYPCOB; YMEHUS
M HaBBIKM Pa3yMHOTO MPHUPOAOIONB30BAHUsS, HETEPIUMOE OTHOIICHHE K JCHCTBUSM,
NPUHOCSIIAM BPEJl SKOJIOTHH; TPHUOOPETEHUE ONBITA SKOJIOTO-HAIIPABICHHOM NI TEILHOCTH,

ACTETUYECKOE OTHOIICHUS K MHPY, TOTOBHOCTh K 3CTETHYECKOMY 00yCTPONCTBY COOCTBEHHOTO
ObITa.

JInuHocTHBIE pe3yJbTaThl B cepe OTHOLIEHHUI 00y4YaIOIIUXCH K ceMbe U POIUTEJISIM, B
TOM YHCJIE NOATOTOBKA K CeMEeHHOM KU3HU:

OTBETCTBEHHOE OTHOIIIEHUE K CO3aHUIO CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSATHUS [[EHHOCTEH
CEMEMHOM KU3HMU,

MOJIOKUTEIBHBIA 00pa3 CeMbH, POJIUTENHCTBA (OTIIOBCTBA M MATEPUHCTBA), MHTEPHOPHU3AIHS
TPATUIIMOHHBIX CEMEUHBIX IIEHHOCTEH.

JInuHocTHBIE pe3ybTaThl B c(epe OTHOILIEHHS OOy4yaloImMxcsi K TPyay, B cdepe
CONMAILHO-IKOHOMHYECKHX OTHOIICHWIA:

YBaKCHHE KO BCEM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3alIUTE CBOCH COOCTBEHHOCTH,

OCO3HaHHBII BBIOOp Oynyiied mpodeccuu Kak MyTh U CHOCOO peanu3aluud COOCTBEHHBIX
YKU3HECHHBIX TUTAHOB;

TOTOBHOCTh OOYYalOIIMXCS K TPYAOBOW MPO(ECCHOHAIBLHOW JESATEIBHOCTH KaK K
BO3MOXKHOCTH  y4aCTHsl B  PCIICHWW  JIMYHBIX, OOIIECTBEHHBIX, TIOCYJapCTBEHHBIX,
00IIIeHAIIMOHATILHBIX MTPOOJIEM;

NOTPEOHOCTh TPYIUTHCS, YBAKEHUE K TPYAY U JIIOASIM TPYyJa, TPYIOBBIM TOCTHIKEHUSM,
JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K pa3HbIM BHUJAM TPYIOBOH
JeSITCIIBHOCTH;

TFOTOBHOCTh K CaMOOOCITY)KMBAaHHUIO, BKJIOUYash OOYYEHHWE U BBINOJHEHHE JOMAIIHUX
00s13aHHOCTEH.

JInunocTHble pe3yjbTarbl B cepe Pu3n4ecKoro, ncUXoa10ru4ecKoro, COUAILHOIO M
aKageMH4ecKoro 6,1aromnoJy4usi 00y4arommxcs:

buznyeckoe, IMOIMOHATBLHO-TICUXOJIOTHYECKOE, COIIMAIbHOE OJIaronoiydne o0yJaronmxcs B
JKU3HU 00pa30oBaTeIbHON OpraHW3aIuH, ONTYIICHUE JeTbMHA 0€30MaCHOCTH U MCUXOJIOTHIECKOTO
KoM(opTa, HHPOPMAIIMOHHON 0€30MaCHOCTH.

IInanupyemsbie MeTanpeaMeTHbIe pe3yabTaTbl ocBoeHust OOII

MeranpenmeTHble  pe3yibTaThl  OCBOEHHMS OCHOBHOW — 00pa3oBaTENbHOM  MpPOTrpamMMmbl
IpeJCTaBIeHbl TPEMs IpyIaMi YHUBEpCAJIbHBIX yueOHbIX AeiictBuit (YV ).

1.
eryJIATHBHbIC YHHBEPCAJIbHbIC Y4eOHbIe AelicTBUS

BbpinyCKHUK Hay4uTCH:

CaMOCTOATENIBHO ONPEACINATh LEIH, 3a1aBaTh NapaMeTPbl U KPUTEPHUH, TI0O KOTOPBIM MOXKHO
ONPENIETUTh, YTO LENb TOCTUTHYTA;

OLICHUBATh BO3MOXHBIE IIOCIECIACTBUS JOCTHKEHUs IIOCTABJICHHOW LIEIM B JEATEIBHOCTH,
COOCTBEHHOM JKM3HM M JKU3HHU OKPYXKAIOLIUX JIFOJEH, OCHOBBIBAsICh Ha COOOPaKEHUSAX ITHKU U
MODAJIH;

CTaBUTh W (HOPMYIHPOBaTH COOCTBEHHBIC 3a7adll B 00pa30BATENbHOW JESITEIBHOCTH |
YKU3HEHHBIX CUTYalUsX;

OILICHUBATh PECYPCHI, B TOM YHCJIE BPEMsI U Ipyriue HeMaTepUuallbHbIE pecypchbl, HEOOXOAUMbIE
JUISL JOCTUKEHUS ITOCTaBICHHOM LIEIIN;

BbIOMpaTh TMYTh JOCTH)KEHMSI LT, IUIAHUPOBaTh pELIEHHE IOCTaBJICHHBIX 3ajad,
ONTUMU3UPYS MaTEpUAIIbHBIE U HEMATEpUAJIbHBIEC 3aTPATHI;



OpraHu30BBIBaTh JI(PPEKTUBHBI TMOWCK PECypcoB, HEOOXOMUMBIX [UISI  JOCTHIKEHUS
IMOCTaBJICHHOM IICIIH;

COIIOCTABJISITh ITOJIYYE€HHBIN pe3yNbTat ASITEIbHOCTH C TIOCTABJICHHON 3apaHee LEblO.

2. Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA

BoinycKkHUK HAy4YuTCH:

UCKaTh U HAXOJIUTh 00OOILEHHBIE CIOCOOBI pelIeHUs 3a/lad, B TOM YHCJE, OCYILECTBISATh
pa3BepHYTHI WHPOPMAIIMOHHBIN TIOMCK M CTaBUTh HA €ro OCHOBE HOBBIC (ydeOHBIE U
MO3HABATEJIbHBIE) 3a/1a4H;

KPUTHYECKH OIICHUBATh M MHTEPIIPETHPOBATH MH(DOPMAIIHIO C PA3HBIX TIO3HIIHIA, PACIIO3HABATH
U GUKCHPOBATH IPOTUBOPEUHS B HHPOPMAIIMOHHBIX UCTOYHHUKAX;

UCIIOJIb30BaTh  pa3jMuYHble MOJEJIbHO-CXEMaTUYECKHE CpEeACTBA JJIs  I[PEACTaBICHUS
CYIIECTBEHHBIX CBS3€H U OTHOILIEHUH, a TAK)KE MPOTUBOPEUUH, BBISIBJICHHBIX B UH(POPMAIIMOHHBIX
HMCTOYHHKAX;

HAaXOJUTh M TPUBOJUTH KPUTHUECKHE apryMEHThl B OTHOUICHMM JEHUCTBUH U CYKICHUI
JIPyroro; CHOKOMHO M pPa3yMHO OTHOCUTHCA K KPUTHYECKMM 3aMEYaHHUSIM B OTHOLICHUU
COOCTBEHHOTO CYXKJIEHUSI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS,

BBIXOJIUTh 3a paMKH Y4eOHOrOo TMpeAMEeTa M OCYIIECTBIATH LEJICHANPABICHHBIM IMOUCK
BO3MOXKHOCTEH JUJIsl MIMPOKOTO MepeHoca CPEJICTB U CIOCOO0B AeHCTBUS,

BBICTPAWBaTh WHJMBHUIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBASI OTPAHUYECHHS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHUS;

MEHATH U YACPKUBATH Pa3HbIC MO3UIIMH B TIO3HABATEIBLHOMN JCSITEIBHOCTH.

KoMMyHnKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE 1eliCTBUSA

BohinycKHUK HAy4YUTCH:

OCYIIECTBIISITh JIETIOBYI0O KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU (KaK
BHYTPU 00pa30BaTeIbHONW OpraHH3aIlfK, TaK U 3a €¢ IpeeiiaMu), MoAOUpaTh MAPTHEPOB IS
JIEJIOBOM1 KOMMYHUKAILIUUA UCXOJ U3 COOOpakeHUH pe3yIbTaTMBHOCTU B3aMMOJCHCTBHS, a HE
JIMIHBIX CUMIIaTHH;

[IPU OCYIIECTBIEHUU TPYIIOBOM paboThl OBITH KaK PYKOBOAUTEIEM, TaK U YWICHOM KOMaH/IbI B
Pa3HBIX POJSX (TreHepaTop UACH, KPUTHUK, UCTIOHUTENb, BRICTYIAOIINMA, SKCIIEPT U T.J1.);

KOOPJMHHUPOBATh M BBHINOJMHATH paboOTy B YCIHOBHUSX pPEalbHOTO, BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BEpHYTO, JIOTUYHO M TOYHO HU3J1araTh CBOK TOYKY 3PEHHUS C UCIOIb30BAHUEM aJ€KBATHBIX
(YCTHBIX U MMCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacmo3HaBaTh KOH(DIUKTOTEHHBIE CUTYallUd U MPEIOTBpalaTh KOH(PIUKTHI A0 UX aKTUBHOU
¢da3pl, BBICTpauMBaTh JEJIOBYI0O M OOpa30BaTEIbHYID KOMMYHHKAIIMIO, W30eras JIWYHOCTHBIX
OIICHOYHBIX CYX/ICHUM



[InanupyeMble npeaMeTHbIE Pe3yJIbTAThI

ba3oBblii ypoBeHb Yray6JieHHblii ypOBEHb
«I1po61eMHO-PYHKIHOHAIBHBIE PE3YyJIbTATHD) «CucTeMHO-TeopeTHYECKHE Pe3yJIbTAThD)
Pa3nen |. BoINyCKHUK HAYYUTCSA I11. BoIMyCKHUK MOJYYUT 1. BoINyCKHUK HAYYHTCSI V. BeinyCKHUK MOJTYYHT
BO3MO’KHOCTH HAYYUTHCS BO3MO’KHOCTH HAYYUTHCS
Hemn J151g ucronb30BaHus B na pazsumus moviuLnenus, Jli1a ycriemHoro npooikeHus: | [na obecneuenus
OCBOEHHS MOBCEIHEBHOM JKU3HU U UCNONIL308AHUSA 8 NOBCEOHEBHOLL | 00pa30BaHUs B03MONCHOCIU YCHEUHO20
npeaMera o0ecrieyeHns BO3MOKHOCTH HCUSHU 0 CTIELHATbHOCTSM, NPOOOHCEHUS 00PA308AHUS NO
YCIIELLIHOTO MPOJIOJIKEHUS u obecneyeHusi 603MONCHOCMU | CBSI3aHHBIM C IPUKJIATHBIM CNeYyuUanIbHOCMAM, C8A3AHHBIM C
o0pa3oBaHus 10 VCREeWH020 NPOOOJIHCEHUS HCIIOJIb30BAHUEM MATEMATUKH | OCYuecmeneHuem HayyHou u
CHEIUATBHOCTSM, HE CBA3aHHBIM | 00pA308aHUsL NO ucc1e008amenbCKoll
C MPUKIIAHBIM UCTIOB30BAHUEM | CHEYUATbHOCMAM, He OesmenvHocmu 8 odbracmu
MaTeMaTUKH CBA3AHHBIM C NPUKTIAOHBIM MAMeMamuKy U CMEeHCHbLX
UCNONIL30BAHUEM MAMEMAMUKU HAayK
TpeboBanus K pe3yjbTaTam
Inemenmur | OnepupoBath Ha 0A30BOM —  Onepuposamv®  nomsmusmu: | — CBoGoaHo  omnepupopath’ | Jocmudicenue pesynbmamos
meopuu ypoBHe! monsTHAMY: KOHeuHoe MHOICECm8o0, MOHSITUSIMHU: KOHEYHOE pasoena ll;
MHOMHCECME KOHEYHOE MHOXKECTBO, nemMeHm MHOCecmaa, MHO’K€ECTBO, JJIEMEHT | ONepuposams NOHAMUEM
u 2JIEMEHT MHOKECTBA, HOOMHOJCECMB0, Nnepecedenue MHO’K€ECTBA, onpeoeneHus, OCHOBHbIMU
Mmamemamuy MOJIMHOKECTBO, U 00veOuHeHue MHOIHCECMS, ITOIMHOKECTBO, sudamu onpeoeneHutl,
ecKkout MEPECCUYCHHEC U yycnosvle  MHOJMCECmea  Ha nepeceyeHune, 00beIMHEHNE OCHOBHBIMU BUOAMU
J102UKU 00bEIMHEHNE MHOKECTB, KOOPOUHAMHOLL npAmMOot, U Pa3sHOCTb  MHOXECTB, meopem;
YHCIIOBbIE MHOXECTBA Ha OMpe30K, unmepsar, YKHCIOBBIE MHOXKECTBA Ha | NOHUMAMb CYMb KOCEEHHO20
KOODJIMHATHOM IPAMOH, NOTYUHMEPEATL, NPOMEICYMOK C KOOpJIUHATHON MIPSIMOH, dokazamenbcmea,
OTPE30K, UHTEPBAJI; BbIKOOMOU MOYKOI, OTPE30K, WHTEpBaJ,
epagpuyeckoe npedcmasnenue MOJTyMHTEPBAJL,

13[{60]: " Jajee:pacrno3HaBaTb KOHKPETHBIC ITPUMEPDL 06IIII/IX IIOHSITUH I10 XapaKTCPHBIM IIPU3HAKAM, BBIIIOJHATH HeﬁCTBHﬂ B COOTBETCTBUU C OIPCACIICHUCM U HpOCTeﬁmHMH CBOIiCTBaMH

MOHATHUH, KOHKPETU3UPOBATH IPUMEPaMU OOIIUC TOHATHSI.
2 371ech U j1anee; 3HATh ONpEE/IEHNE TIOHATHS, YMETD TOSCHATH €r0 CMBICI,yMETh UCIIOJIL30BaTh MOHATHE U €0 CBOHCTBA NPU MPOBEASHUHU PACCyKICHHUMH, PEIIEHHH 3a1a4.
% 351ech u jasiee: 3HATH onpejieeHUE TIOHATHS, 3HATh U YMETh 0OOCHOBBIBATH CBOHCTRA(IIPU3HAKH, €CIIH OHH €CTh) IOHATHS, XapaKTEPU30BaTh CBA3H C APYTUMU MOHATHUAMM, TIPEICTABIIAL
OJTHO TIOHATHE KaK YacTh IEJIOCTHOTO KOMIDIEKCa, FCIIONIF30BaTh MMOHATHE U €T0 CBOMCTBA IPH NMPOBEACHNHN PacCYKICHHUMN, T0Ka3aTeIbCTB, P CIICHIH 3a1ad.




OTIEpUpPOBaTh Ha 6a30BOM
YpOBHE MOHATUSAMU:
YTBEPXKACHHUE, OTPULIAHUE
YTBEPKJICHUSI, ICTUHHbBIC
Y JIO’KHBIE YTBEPKICHUS,
MIpUYNHA, CIIEACTBUE,
YaCTHBINA CITydaid 001Iero
YTBEPKACHMUS,
KOHTpPIIpUMED;

HAXOJHTh [epeceueHue U
00bETMHEHNE IBYX
MHOXECTB,
IIPE/ICTAaBICHHBIX
rpau4ecKy Ha YUCIOBOM
MPSMON;

CTPOUTH HA YUCIIOBOM
MPsIMOM TOJIMHOKECTBO
YUCJIOBOI'O MHOYKECTBA,
3a/IaHHOE MTPOCTEUILINMHU
YCIIOBHSIMU;

pacrno3HaBaTh JIOKHbIE
YTBEPKACHUS, OIIMOKH B
paccyxaeHUsIX, B
TOM YHCIIE C
HCIIOJIb30BaHUEM
KOHTPIPUMEPOB.

B nosceonesnoii sicusnu u
npu usydeHuu opyaux
npeomemos:

— HCIOJB30BaTh YMCJIOBEIC
MHOKECTBa Ha

MHOIMHCECNEB HA Koop()unamnoﬁ

NIIOCKOCIU,
— onepuposamb NOHAMUAMU:
ymeepacoeHue, ompuyanue

YmMEepocoenus, UCMUHHbIe U
JIOJCHBIE YmeepoHcoeHus,
NPpUYUHA, Cle0Cmaue, Yacmubiill
cayuat 0owe2o ymeepicoeHus,
KOHmMpnpumep;

—  npogepsimv NPUHAOLENHCHOCHIb
eMEHMAa MHONHCECMBY,

—  HaxoOumv  nepeceuerue U
00veouHenue MHOJCeCms, 8
MOM 4ducie npeoCcmasieHHbIX
epaguyecku  Ha  YUCI0B0U
npAMOU U HA KOOPOUHAMHOU
NIOCKOCMU;

—  nposooumsv  00KA3amesibHbvle

paccysicoenust ons
060cHO8aHUSA UCTMUHHOCMU
VMEep#COeHULI.

B nosceonesnoii srcusnu u npu
uzyyeHuu Opyeux npeomemos.

—  UCNOTIbL308aMb yucnovle
MHOdHCECm8a Ha
KOOPOUHAMHOU NpAMOU U Ha
KOOPOUHAMHOU NIOCKOCIU OISl
ONUCAHUSL PEATbHBIX NPOYECCO8
U AGNEHUU,;

—  nposooums  OoKazamenbHvle
PAaccyscoenus 6  CUmMyayusx

MPOMEXKYTOK C BBIKOJIOTOU
TOYKOH, rpadudeckoe
IIPEJICTABICHUE MHOXECTB
Ha KOOPJAMHATHOU
IJIOCKOCTH;

3a/1aBaTh MHOXECTBa
[IEPEYUCIIEHUEM u
XapaKTepUCTHUECKUM
CBOMCTBOM;

ONEpPUPOBATHh  MOHATHSIMU:
YTBEPKACHHUE, OTpULIAHUE
YTBEP)KJICHHS, UICTUHHBIC U
JIO’KHBIE YTBEPKICHUS,
MIpUYMHA, CJIE/ICTBHE,
YacTHBIM ciy4ail oOrmiero
YTBEPKICHMUS,
KOHTPIPUMED;

MIPOBEPATH
MIPUHAJIEKHOCTh JIEMEHTA
MHOKECTBY;

HaXOJUTh I€pECeueHue Hu
00BbeIMHEHNE MHOXECTB, B
TOM 4HcIe
MPEACTABICHHBIX
rpaguvecKkn Ha YHCIOBOU
MIPSIMOM ¥ HA KOOPIMHATHOM
IJIOCKOCTH;

MPOBOJIUTh JTOKa3aTelIbHbIE
paccyx1eHus TUTST
000CHOBAaHUSI HUCTUHHOCTH
YTBEPKJICHU.

ONnepupoB8amb NOHAMUAMU
CUEMHO20 U HECUEMHO20
MHOdCECmBa;

npUMeHsIMb Memoo
Mamemamuyeckoll
UHOYKYUU OJI51 NPOBEOEHUs.
paccysicoeruil u
00KaA3amenbcme u npu
peueHuu 3a0au.

B nosceonesnoii srcusnu u npu
uzyueHuu opyeux
npeomemos:

UCNONb308AMb MEOPEMUKO-
MHOHCECTNBEHHDILL A3bIK U
AZBIK I02UKU OJI51 ONUCAHUSL
PEANbHBIX NPOYECCO8 U
AGNEHUL, NPU peueHuu
3a0ay Opyaux y4eoHvIX
npeomemos;

umemsv  npeocmagieHue O
Heobxooumocmu
00KA3amenbCcms npu
0bocHo8aHUU
MAMeMamuyecKux
VmEepocoenutl. U poau
aAKCUOMamuKuy 8
npogedeHuu  0eOyKmuGHbIxX
paccysicoenuii;

umemv  npedcmaeiexue 00

OCHOBHbIX meopemax,
gopmynax u ymembo
npUMeHAMb ux;




KOOPIMHATHOM  TpsSIMOM
JUIsL OMMCAHUsl pealbHBIX
MPOLIECCOB U SIBJICHUI;

— TIPOBOJUTH
paccyXIeHus B

JJOTNYCCKHUC

CUTyaluiIXx HOBCGI[HCBHOﬁ
KHU3HU

— HUMCTHh NMPEACTABIICHHUE O

NOBCEOHeBHOU  JCU3HU,  NpU
peuwteHuu  3a0a4 U3  Opyeux

npeomemos

B noeceownesnoui sxcusnu u npu

usyueHuu opyaux

npeomemos:
UCTIOJB30BaTh  YHCJIOBBIC
MHOXECTBa Ha

KOOPJHMHATHOM NPAMOU U Ha
KOOPJMHATHON IUIOCKOCTH
JUIL  OIMCaHUs PEaJbHBIX

00KA3bI8AMb  Meopembl U
HAxXo00ums HeCmaHOapmHule
cnocodvl pewienus 3a0a

MaTeMaTHYeCKHUX MIPOIIECCOB U SIBJICHUH;

MTOHATHUSAX KaK 0 MPOBOAUTH JOKa3aTEIbHbBIE

BOXHEUIITHX pacCyKICHUS B CHUTYyalUsX

MaTeMaTHYECKUX MOBCEHEBHOM JKU3HU, NPH

MOJIEINISAX, TTO3BOJISIOIINX peLICHUH 3a/a4 U3 IPYTuX

OMKCHIBATH M  U3Yy4YaTh PEeIMETOB

pasHble  TPOLIECCHl U

SIBIICHUS; MOHUMAaHUE

BO3MOKHOCTH

aKCHOMATHYECKOTO

MTOCTPOCHHS

MAaTeMaTUYECKUX TEOPHIl.
Yucna u OnepupoBath Ha 0a30BOM Ce60600H0 onepuposambo CBob6o1HO ornepupoBarts | Jocmuoicenue pesyromamos
6bIPAdICEHUA YPOBHE NOHSATHUSIMHU: HOHAMUAMU. Yenoe YUCIO, MOHATUSIMHU:  HATypaJIbHOE pazoena ll;

L[EJI0€ YNCIIO0, ACTUMOCTD oenumocms uucer, YHCIIO, MHOKECTBO | CBOOOOHO onepuposanb

qHcell, OOBIKHOBEHHAs
IpoOb, NecATHYHAS
Ipo0b, pallOHATEHOE
YHCIT0, MPUOIMKEHHOE
3HAYEHHE YMCIIA, YaCTh,
7I0JIs1, OTHOIIICHHE,
MPOLICHT, TIOBBIIICHUE U
MOHW)KEHHE Ha 33]aHHOe

00bIKHOBEHHAsL OpPODD,
decamuunas opoow,
PAYUOHATIbHOE HUCTILO,
NPUOIUNCEHHOE 3HAYEHUE
wyucia, 4acmeo, 00JA,
omHoweHue, NPOYeHm,
NOGblUeHIUE U NOHUNCCHUE HA
3a0aHHOe YUCIIO NPOYEHMO8,
macumab,

HATYpaJIbHBIX YHCEN, HENI0e
YHUCI0, MHOXECTBO MLEJBIX
qHCell, OOBIKHOBEHHAs
npoOb, AecaTU4Has ApoOb,
CMeIIaHHOe 4HCIIO,
panuoHaIEHOE 4HCIIO,
MHOXECTBO PaIlMOHAIBHBIX
9HuceN,  MPpPalOHAIBHOE

YHUCJIO, KOPEHb CTETECHH N,

YUCTIOBLIMU MHONCECBAMU
npu pewtenuu 3a0a4,

nOHUMAambvp NPUYUHbL U

OCHOBHble uoeu
pacuuperust Yucio8bix
MHOJHCECNE;

61a0emb OCHOBHbLIMU

NOHAMUAMU meopuu




YHCIIO TIPOIICHTOB,
MaciTao;

orepupoBaTh Ha 6a30BOM
YPOBHE TIOHSATHUSIMHU:
norapudm ducia,
TPUTOHOMETpUYECKast
OKPY>KHOCTb, TpaycHast
Mepa yriia, BeTHunHa
yriia, 3aJJaHHOTO TOYKOM
Ha TPUTOHOMETPHUECKOU
OKpY>KHOCTH, CHHYC,
KOCHHYC, TAHTCHC U
KOTaHT€HC YTJIOB,
MMEIOIINX MTPOU3BOJIBHYIO
BCJIIMYUHY;

BBINOJIHATH apUPMETHICCKHE
JeUCTBUS C LEIBIMU U
palroHaTLHBIMU
YHCIIaMU;

BBITIOJIHATH HECIIOXKHBIE
npeoOpa3oBaHUs
YHCIIOBBIX BBIPKEHHH,
COJIepIKAIINX CTETIEHU
qucen, TM00 KOPHU U3
qucen, 00 Jorapu@mbl
qHCen;

CpaBHUBATh pallMOHABLHBIC
YHUCIIa MEXY CO00ii;

OILICHUBATh U CPAaBHUBATH C
panroHaTEHBIMU
YHCIIaMA 3HAYCHUS TIeITBIX
CTEIIEHEH YKCell, KOpHEN

npUBOOUMb NPUMEPHL YUCETL C
3A0aHHBIMU C8OUCMBAMU
oenumocmu;

onepuposamv NOHAMUAMU:
nocapughm uucna,
MPUSOHOMEMPUYECKas
OKPYIHCHOCMb, PAOUAHHAS U
epaodycHas mepa yaua,
BeUYUHA Yead, 3A0AHHOO0
MOYKOU HA

MPULOHOMEMPULECKOLL

OKDYHCHOCMU, CUH)C, KOCUHYC,

MAHSEHC U KOMAHCEHC )2/1086,

umernuux npou3eoJabHy0

BEIUYUHY, HUcCa e U m,
BblNOJIHANb apungemuquKue

dedcmeuﬂ, couemas ycniHvle u

nUCbMeHHble NpUuembl,
NpUMeHss npu
Heobxooumocmu
BLIYUCTUMETIbHBLE
ycmpoticmea;

HAXo00Umb 3HAYEHUsl KOPHSL
HamypanibHoU cmenetu,
cmeneHu ¢ payuoHaIbHbIM
nokasamenem, iozapugma,
UCNONBL3YS NpU
Heobxooumocmu
BLIYUCTUMETIbHBLE
ycmpoticmea;

IEUCTBUTEIBLHOE YHCIIO,
MHOKECTBO
JECUCTBUTEIILHBIX YyHCell,
reoMeTpuyecKas
MHTEpHpeTanus
HaTypaJlbHBIX, IIETIBIX,
palMOHAIbHBIX,
JIECTBUTEIILHBIX YHCEIT;
IIOHUMAaTh U  OOBICHATH
pasHuLy MEXKITY
MO3UIIMOHHOM "
HETIO3UIIMOHHON

CHUCTCMaMHU 3aIlMCH YHCCII,

NEePeBOUTh  YHClIa W3
OJTHOW  CHUCTEMBI  3aIlUCH
(cucTemMbl  CUMCIICHUS) B
Apyryto;

JIOKA3bIBaTh u
UCIIONIb30BaTh  TPU3HAKHU
JENUMOCTH  CYMMBI U
MIPOU3BEICHUS npu

BBIIIOJIHEHUM  BBIYHCIICHUN
U PEIICHNH 3a7a4;

BBIIIOJIHATH OKpYIJICHUE
panoOHaIbHBIX u
VMPPALMOHAIBHBIX YHCEN C

3aJJaHHON TOYHOCTBIO;

CpaBHUBATH
JNEUCTBATEIILHEIC qucia
Pa3HBIMHU CIIOCOOAMH;

YHOPSAI0YMBATh Yypcna,
3alMCaHHbIC B BHJIC

oenumocmu npu peuieHuy
CMAaHOapmHuIX 3a0ay

umems 6azo6vle
npeocmasieHus o
MHOHCECBe KOMNIIEKCHbIX
yycern;

C80000HO BbLINOIHAMD
MOoNCOeCmEeHHble
npeobpazosanus
MPULOHOMEMPUYECKUX,
N102apUPMUYECKUX,
CMENeHHbIX GbIPANCEHUN,

enaoemnv opmynou buHoma
Hvtomona,

NpUMEeHAMb NPU peueHuu
3a0a4 meopemy o
JIUHEUHOM npedcmasieHuu
HOII;

NpUMEHAMb NPU peueHuu
3a0ay Kumaiickyro
meopemy 06 0CmamKax;,

NpUMEHAMb NPU peteHuu
3a0au Manyro meopemy
Depma;

YMemb 8bINOIHAMb 3ANUCD
yycna 6 No3UYUOHHOU
cucmeme CHUCTIeHUs

NpUMEeHAMb NPU peuleHuu
3a0ay meopemuxo-
YuCI08ble PYHKYUL: YUCTO
u cymma oenumenetl,
@yHxyuro Diinepa;




HaTypaJbHOM CTENEHU U3
qrcel, JIorapupmoB
4KCcell B IPOCTBIX
clly4asx;

n300pakaTb TOYKAMH HA
YHUCJIOBOM MPSIMOY LIENIbIE
U pallMOHAJIbHBIEC YUCIA;

n300paxarbh TOUKaMH Ha
YUCJIOBOM MPSAMOM 11e/bIe
CTETeHH YHCell, KOPHU
HaTypaJIbHOU CTEIICHU U3
YHCe, JIOTapu(MBbI YUCell
B IIPOCTBIX CIIydasix;

BBITOJIHATH HECIIOKHBIE
npeoOpa3oBaHus LEIbIX U
IpOoOHO-palMOHAIBHBIX
OYKBEHHBIX BBIPAKEHUH;

BBIPAXKATh B MPOCTEHIINX
ClIydasx U3 paBeHCTBa
OJIHY IIEPEMEHHYIO Yepe3
ApYTHE;

BBIUUCIIATH B MPOCTHIX
Cllydasix 3HaYeHUs
YHUCIOBBIX U OYKBEHHBIX
BBIPAKCHMUI,
OCYILECTBIIAA
HE00X0AUMBIE
MOJICTAHOBKHU U
npeoOpa3oBaHus;

n300pakaTh CXEMaTUUECKH
yToJ1, BETUYUHA KOTOPOTO
BBIpa)KE€HA B Ipagycax;

NOIb308AMbCSL OYEHKOU U
NPUKUOKOU NPU NPAKMULECKUX
pacuemax;

npo6oOUMb NO U36ECMHBIM
Gopmynam u npagunam
npeobpazosanusi 6YKEEHHbIX
8bIPAICEHULL, BKTIOUAIOUUX
cmenetu, KOpHU, 102apughmol u
mpucoHOMempuiecKue
dyHryuu;

HAaxo0umy 3Ha4eHUsl YUCI08bIX U
OYKBEHHBIX BbIPANHCEHULI,
ocywecmensis Heobxooumoie
NOOCMAHOBKU U

npeobpazosanus,;
— uzobpadcamv  cxemMamuyecKu
yeon, — eeluduHa - KOmopoz2o

svipadiceHa 6 2epadycax uiu
paouaunax;

—  UCNONb306aMb NPU  peuleHuU
3a0a4y mabauyHvie 3HAYEHUS
MPUSOHOMEMPULECKUX
@dyHKYULL Yenos;

—  GLINOJHAMb NEPeBO0 BEUHUHDBL
yena u3 paouaHHou Mepul 8
2PaodyCcHy0 U 06PaAmHo.

B nosceonesnoii srcuznu u npu
uzyyeHuu Opyeux yueOHvix
npeomemos:

BbINOIHAMb OelCBUsL C
YUCTOBBIMU OAHHBIMU NPU

OOBIKHOBEHHOM u
JICCATUYHON ApoOH, YucIa,

3aIMCaHHbIe C
HUCIIO0JIBb30BaHUEM
apu(METHIECKOTO
KBaJ[paTHOTO KOpHS,

KOpHEH CTeneHu OoJbIe 2;
Haxomute HOJ[ m HOK
pa3HBIMH ~ cHloco0aMu U
UCIIONIB30BaTh  HX  IpHU
pEIlIeHUH 3a]1aY;

BBITIOJIHSITh BBIYUCIICHHUS W
npeoOpa3oBaHUs

BBIPQXEHUH, COAepKaIIux
JNEHCTBUTENbHbIE 4YHCTIa, B
TOM KOpHH

HaTypaJbHbIX CTETIEHEH;

YHUCJIC

BBIMIOJIHATh ~ CTAHJAPTHbBIE
TOKJIECTBEHHBIE
npeoOpazoBaHus
TPUTOHOMETPUYECKHUX,
norapuMUUECKHX,
CTETEHHBIX,
MpPpaLMOHATIbHBIX
BBIPA)KECHU.

B nosceonesnoii srcuznu u npu

U3yUeHUU Opyeux
npeomemos:

BBIMIOJIHATE U OOBSACHSTH
CpaBHEHHE  PE3YJIbTATOB
BBIUUCIICHUH TIPU PEIICHUH

NpUMeHAMb NpU peuleHuu
3a0ay4 yenHvle OpooU;

NPUMEHAMb NPU peuleHuu
3A0AUYMHO20YIEHbL C
oelicmeumensHbIMu U
yenvimu
Koaghhuyuenmamu;

anadems NOHAMUAMU
npUBOOUMDBLL U
HenpusoouUMblli MHO20YJIeH
U NPUMEHAMb UX NPU
peuieHuu 3a0a4,

NpUMEHAMb NPU peueHuu
3a0au OCHOBHYIO meopemy
aneebpul;

NpUMEHAMb NPU peueHuu
3a0ay npocmetiuiue
@DYHKYUU KOMNIIEKCHOU
nepemeHHoU KaK
2eomempuieckue
npeobpazosamsl




OLIEHUBATh 3HAKH CUHYCAa,
KOCHHYCa, TAHI'€HCa,
KOTaHI'€HCa KOHKPETHBIX
YIJIOB.

B noeceonesnol scuznu u
npu u3yueHuu Opyaux
VUEOHBIX NPEOMEMOB:

BBITMOJHATH BBIYUCIICHUS TTPU
pelIeHnH 3a1a4
MPAKTUIECKOTO
Xapakrepa,

BBITIOJTHSATH MPAKTUYECKUE
pacyersl ¢
UCIOJIb30BaHUEM TPU
HE00XOIUMOCTHA
CIPaBOYHBIX MAaTEPHAIIOB
Y BBIUMCIUTENBHBIX
YCTPOMCTB;

COOTHOCHTD peajbHbIC
BEJTMYUHEI,
XapaKTePUCTUKH
00BEKTOB OKPY’KaIOIIETr0
MHpa ¢ UX KOHKPETHBIMH
YHCIIOBBIMU 3HAYEHUSIMU;

UCIIONIb30BaTh METOIbI
OKpYTJICHUS,
MPUOTHKEHUS U
MIPUKUIKA TIPU PEIICHUN
MPAaKTUYECKUX 3a/1a4
MOBCEIHEBHON KU3HU

peuieHuu 3a0ay
NPAKMuUYecKo2o xapakxmepa u
3a0ay U3 pasnuyHeix odbracmet
3HAHULL, UCNONIL3YSA NPU
HeobX00UMocmu CnpagoyHble
Mamepuansl u
BLIYUCTUMENbHBLE
ycmpoticmea;

OYeHUBamv, CPaABHUBAMb U
UCNONIBb306AMb NPU PeLUeHUU
NPAKMu4ecKux 3a0ay
YUCI08ble 3HAYCHUS PEATIbHbIX
8eUYUH, KOHKPemHble
YUCNI0BblE XAPAKMEPUCMUKU
00beKmMOo8 OKpYAHCAIOUe2o
mupa

MPAKTUYCCKUX 3aJad, B TOM

qyucIie PUOIMKEHHBIX
BBIYMCIICHUM,  UCIOJIb3YS
pasHbIe CIIOCOOBI
CpaBHEHUN;

— 3amuchiBaTh, CPAaBHUBATD,
OKPYTJISTh YHUCJIOBbBIC
JIAHHBIE PEAIbHBIX BEIUYUH
C HCIIOJb30BAHUEM Pa3HBIX
CHUCTEM U3MEPEHHUS;

COCTaBJISITh M OLIECHUBATh
pa3HbIMH cIiIocO0aMu
YHCIIOBBIE BBIPAXKEHUS MPU
pEIIeHUU TPAKTHYECKUX
3a/1a4 M 3a7a4 U3 JPYyTrux
y4€OHBIX TIPEIMETOB




Ypasuenusn
u
HepageHcme
a

Pemate nuHenHbIe
YpaBHEHHUS U
HEpaBEHCTBA,
KBaJIpaTHBIC yPaBHEHUS;

pemarhb JorapupmMuIecKue
ypaBHeHust Buaa 10ga (bx
+ C) = d u mpocreiimue
HEpaBEHCTBA BUIA
logax<d;

pemarh moka3aTelIbHbIe
ypaBHeHus, Buja a”>*= d
(rae d MOxHO
MIPEJICTAaBUTh B BUJIC
CTEINCHU C OCHOBAHUEM )
Y MPOCTEUIIINe
HepaBeHCTBa Bua a*<d
(rme d MOXxHO
MIPEJICTaBUTh B BUJE
CTENEHU C OCHOBaHUEM
a);.

IPUBOJIUTH HECKOJIBKO
IIPUMEPOB KOPHEMN
MIPOCTEUIIETO
TPUTOHOMETPHUYECKOTO
ypaBHEHUs BUJA: SINX = @,
COoSs X = a, tgx = a,Cctgx =
a, Tae a — TabIuuHoe
3HAaYCHHE
COOTBETCTBYIOIIEHN
TPUTOHOMETPUYECKOMN

GbyHKIUH.

Pewamo payuonalbHsle,
CmeneHHbvle, nokasameijlbHvle U

Jlo2apugmudeckue ypasHeHus u

HepaeeHcmeda, npocmeﬁmue
uppayuoHdajlibHole u
mpucoHomempudecKue

YpPAaeHeHUA, HepaseHcmea U ux
cucmemyl,

UCNONIL308AMb MemoObl PpeuteHus

VpasHeHUll: npugeoenue K Uy
«npousseoeHue pasHo Hya»
UNU «YACMHOE PABHO HYIIOY,
3aMeHa nepemMeHHbIX,

UCNONIL308AMb MEMOO urnmepeaios

ons PEULEeHUAl HepaseHCcme,

ucnojlb3oeambs 2oniossvle

KOMNbIOMEPHble NPOZPAMMbl, 8
MoMm yuciae 071 NOUCKA nymu
peuleHus u ULIoCcCmpayuu
peulenusi ypagHeHut u
HepaseHcmas,
ucnonvsoeams  2paguieckuil

Memoo 01  NPUOIUINCEHHO2O

pewenust VpasHeHuil u
HepaseHcmae,

uzobpascamo Ha
MPUSOHOMEMPULECKOT
OKpYIHCHOCMU MHOIHCECTBO
peuwieHuti npocmenuiux
MPUSOHOMEMPULECKUX

VpasHeHull U HepageHcma,

— CBoOogHO  oOmEpUpOBaTh
HOHATUSIMU:  ypaBHEHHE,
HEPaBEHCTRBO,

PaBHOCUJIbHBIE ypaBHEHUS
U HEpaBEHCTBA, ypaBHEHUE,
ABJISAIOLLIEECS

JpYyroro
YpaBHCHU, PaBHOCHIILHLBIC

CIIEACTBUEM
ypaBHEHUS,
Ha MHOXECTBE,
PaBHOCHUIIbHBIE
npeoOpa3oBaHus
YpPaBHEHU;
— pemarb  pa3Hble  BHUJBI
YPaBHEHUH U HEPABEHCTB U
UX CHCTEM, B TOM 4HCIE
HEKOTOpBIE ypaBHEHUs 3-U

u 4-ii cremeHed, OpoOHO-

panroHaIbHbIE u
HUppalMOHAJIBHBIE;

— OBJIQACTH OCHOBHBIMH
TUIIAMU  TIOKA3aTEJIbHBIX,
Jorapu(pMHUUECKHUX,
HppalMOHAIIBHBIX,

CTEIIEHHBIX YPaBHEHUU U
HEPABEHCTB u
CTaHJApPTHBIMH  METOJaMU
UX pEUICHUH U IPUMEHSATh
UX IIPU PELICHUH 3a7a4;

— IpUMEHATh TeopeMy besy k
PELICHUIO YPaBHEHUN;

— IpUMEHATh TeopeMy Buera
JUIsL PEIICHUs HEKOTOPBIX

Jocmuoicenue pesynbmamos
paszoena ll;
—  CB0000HO onpeodensimv mun
u 8blOUpamMb Memoo
PeuerUst NOKA3amenlbHbIX U
Jlo2apupmuyecKux
VPasHeHull U HepaseHCms,
UPPAYUOHATILHBIX
VPasHeHull U HepaseHCcms,
MPUSOHOMEMPULECKUX

prZGHeHMlZ u HepaseHcme,

ux cucmem,

- €80000HO peuiamsb
cucmembl JIUHETIHBIX
ypaeHeHul;

— pewamb OCHOGHblE MUNbL
VPABHEeHUll U HEPAGEHCME C
napamempamu,

—  HNPUMEHRANb npu peweruu

3a0au Hepaeencmea
Kowu —  Byuaxosckoeo,
bepuynnu;

—  uMmemv npeocmasnenue o
HepageHcmeax MedHcoy
CPeOHUMU CMeNneHHbIMU




B nosceonesnou xcusuu u
npu usydeHuu opyaux

npeomemos:
— COCTaBJATh W  pelaTh
YpaBHEHUS H  CHUCTEMbI

YPaBHEHUH IIpU pELICHUU
HECJIOKHBIX
IIPAaKTUYECKUX 3a/1a4

—  GbINOIHAMbL  OMOOp  KOpHel

VPABHEHUt  Ulu  peuleHutl
Hepagencma 8 coomeemcmsuu
c O0ONOIHUMENbHBIMU

ycaosuAamu u ocpanudeHusiIMu.

B nosceonesnoti srcuznu u npu
uzyueHuy Opyeux yueoHvlx

npeomemos:
—  cocmasnamy u  pewams
VpasHeHus, cucmembl

VpasHenuli u HepageHcmea npu
peuieHuu 3a0au opyeux
VueOHbIX npeoMemos,
—  UCNONb308aMb  YPAGHEHUS U
Hepagencmea OJisl NOCMPOeHUs
U uUccne0o8aHus NpoCcmeuux
Mamemamuyeckux — moodenel
PeanvHblX  cumyayui  uiu
NPUKIAOHBIX 34044,
— yMemb  UHMEPNPemuposams
NONYYeHHbI  Npu  peuleHuu
VpasHeHus, HepaseHcmed Uil
cucmemul pesynibmam,
oyeHusambv e2o
npasoonooodue 8 KOHmMeKcme
3A0AHHOU PealvbHOU cumyayuu

UIU NPUKTIAOHOU 3A0a4U

YPABHEHUN CTENEHU BBIIIE
BTOPOI;

MIOHUMATh CMBICI TEOPEM O
PaBHOCHIIBHBIX u
HEPaBHOCUJIbHBIX
peoOpa3oBaHUIX
YpPaBHEHUH U yMETb HX

JIOKa3bIBaTh;
BIIAJICTh METOJaMHU
peLIeHus YpaBHEHUH,

HCPAaBCHCTB W HUX CUCTEM,

YMETh BBIOMpATh METOA
penieHruss 1 000CHOBBIBATh
CBOH BBIOOD;
UCTIOJIb30BaTh METOA
MHTEPBAIOB JISi PEIICHHS
HEpaBEHCTB, B TOM YHCIE

JIpOOHO-PAllMOHANBHBIX U

BKJIIOYAIOIIUX B ce0s
UppaIroHaIbHbIC
BBIPA)KCHUS;

pemath  anreOpanyecKue

ypaBHEHHUS U HEPABEHCTBA U
WX CUCTEMBI C TTapaMeTpaMu
anredpandecKum u
rpauIecKuM METOIaMH;
BIIQJICTh pa3HBIMH
METOJIaMHU  JI0Ka3aTelbCTBa
HEPaBEHCTB;

peliaTh ypaBHEHUS B LIETBIX

qHucJax,




M300paxaTh MHOKECTBA Ha
IUIOCKOCTH,  3aJaBacMbIc
YpaBHEHHSIMH,
HEpaBEHCTBAMH M HUX
CHUCTEMaMH;

CBOOOJTHO  HCITIOJIb30BATh
TOKIECTBEHHbBIE
npeoOpa3oBaHus npu
pCLICHHH  ypaBHCHUH W
CHUCTEM ypaBHEHUH

B nosceonesnoti sorcuznu u npu

uzyuenuu opyeux
npeomemos:

COCTaBJIIATh W peliaTh
ypaBHEHHsI, HEPaBEHCTBA,
UX CHUCTEMBI MPH PEIICHUH
3aJa4  JPYyruX  Y4eOHBIX
MPEIMETOR;

BBIMOJIHATH OIICHKY
MPaBAONOI00US
pe3yJIbTaTOB, IOJIYY4aEMbIX
NpHU PEIICHUU Pa3IMYHBIX
YpaBHEHHIA, HEPAaBEHCTB H
UX CHCTEM TPU pEIICHUH
3amady  JIPyrux  y4eOHBIX
IPEIMETOB;

COCTaBJIATh W  peliaTh
YpaBHEHHSI U HEPABEHCTBA C
napamMeTpamu Py PEIIeHUH
3amady  JIPYyrux  y4eOHBIX
MPEIMETOB;




COCTaBJIISATh ypaBHEHHE,
HEpPaBEHCTBO  WIM  HX
CHUCTEMY,  OIMCHIBAIOLIUE
pealbHYI0 CHUTYalUI0 WIH
MIPUKJIATHYIO

UHTEPIPETUPOBATH

3ajauy,

MOJyYECHHBIE PE3YJIbTATHI;
UCII0JIb30BAaTh
[IpOrpaMMHBbIE cpeacTBa
npu pelICcHHUU OTACIBbHBIX
KJIaCCOB  YpPaBHEHUH U

HEPABEHCTB

Dyukyuu

OnepupoBatb Ha 0a30BOM
YPOBHE HOHATHUSAMMU:
3aBHCUMOCTh BEJIMYUH,
(byHKLHUSA, apIyMEHT U
3HaYeHUe QPYHKIINH,
00J1acTh ompeeeHus u
MHOECTBO 3HaYEHUN
¢byHKIMH, rpadux
3aBHCUMOCTH, rpadux
GyHKIIUH, HYIIH
(GYHKINHU, TPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,
BO3pacTaHUE Ha
YHCIIOBOM ITPOMEXKYTKE,
yObIBaHUE Ha YHCIOBOM
MIPOMEXKYTKE,
HauOoJbIIee U
HauMEHbBIIIEE 3HAUECHUE
(GyHKIMN Ha YHCIOBOM
IIPOMEXKYTKE,

Onepuposamb NOHAMUAMU.

3a6UCUMOCTb GETUYUH,
@yuKyus, apeymenm u
3HaweHue QyHKyuu, 0oacmo
onpeoenenusi U MHOXCECME0
3HaueHull QyHKyuu, cpagux
3asucumocmu, epagpux
@dynxyuu, Hyau pyHkyuu,
NPOMENCYMKU
3HAKONOCMOSIHCEA,
803pacmanie Ha YuUci080M
npomedcymke, yovleanue Ha
YUCTI080M NPOMENHCYMIKE,
Haubobuee U HauUMeHblULee
3HayeHue hyHKyuu Ha
YUCTI080M NPOMEINCYNIKE,
nepuooudeckas QyHKyus,
nepuoo, Yemudas u HeyemHdasl

dyHryuu;

Bnagets nonsaTusmu:

3aBUCUMOCTb BEJIMYMH,
GbyHKLUSA, APTYMEHT U
3Ha4YeHue QyHKIUH,
00J1acTh ompeieNIeHus U
MHOECTBO 3HaYCHUN
¢byHKIMH, rpaduk
3aBHCUMOCTH, rpadux
byHKIMY, HyIU QYHKIUY,
IIPOMEXYTKH
3HAKOIIOCTOSIHCTBA,
BO3pAacTaHHUE HA YHCIIOBOM
IPOMEXYTKe, yObIBaHUE Ha
YHCIIOBOM NPOMEKYTKE,
HauOoublIee U
HauMEHbIIIee 3HaYEeHUE
(GYHKIIUN Ha YUCIIOBOM
IIPOMEXKYTKE,
nepuoauveckas QyHKINS,
IIEPHUOJ, YETHASI U HEUETHAs

Jlocmuoicenue pe3ynomamog
paszoena II;

enadems NOHAMUEM
AcCUMnNMOomul U yMems €20
NPUMEHAMb NPU peuleHuu
3a0au;

NPUMEHAMb MeMOoObl PeuleHUs]
npocmeuuux
ougpepenyuanbHvix
VpasHeHuil nepeoco u
8MOPO20 NOPSAOKO8




nepuoanydeckas QyHKIUS,
MIEPUOI;

orepupoBaTth Ha 0a30BOM

YPOBHE MOHATUSAMU:
npsimMasi U1 oopaTHast
IIPOINOPLIMOHAIBHOCTb
JUHEeWHas, KBaJpaTu4yHas,
norapupmMuyecKas u
noka3zatebHast QyHKIHH,
TPUTOHOMETPUUYECKHE

GyHKIIY;

pacro3HaBaTh rpaduku

AIIEMEHTAPHBIX ()YHKIIHIA:
psiMoi U oOpaTHOI
IIPONIOPLIMOHAIBHOCTH,
JIMHEHHOM,
KBaJIpaTUYHOM,
JorapupMHUECKOn U
NoKa3aTeabHON QYHKIH,
TPUTOHOMETPHUYECKUX

byHKIMIH;

COOTHOCUTH I'pauKu

AJIEMEHTAPHBIX (PYHKIIMN:
npsiMoit ¥ oOpaTHOH
MIPONIOPLIMOHAIBHOCTH,
JIMHEHOM,
KBaJIpaTUYHOM,
JorapumMuUecKon u
MoKa3aTeabHOU (QyHKIUH,
TPUTOHOMETPUUECKHUX
¢byHkuit ¢ popmynamu,
KOTOPBIMH OHH 3a/1aHbI;

onepuposaniv NOHAMUAMU.

npsamas u 0opamuas
NPONOPYUOHATLHOCY,
JIUHelHas, KeaopamuiHas,
Jloeapupmuyeckas u
NOKA3aMenbHAsl YYHKYUU,

mMpucoOHOMempuiecKue
dynryuu;
onpeoensamy 3HayeHue

@dyHryuu no SHAYEHUIO
apeymeHma npu  pasiudHblx
cnocobax 3a0anus YyHKyuu,

cmpoums 2paguKku U3yYeHHbIX

dyHryui;

onucvl8amov no 2papuxy u 6

NPOCMeuuux Cay4asx no
dopmyne nogedernue u
c80UCMEa yHKYUll, Haxooumbv
no epaguxy @yHKyuu
Haubobuue u HaumeHbLile
3HAYEeHUs.,

cmpoums 2CKu3 epaguxa

@yHryuu, yoosnemeopsowel
npugedeHHoMy HAbOpPy YCl08Ul
(npomedsrcymku
803pacmanus/yovleanus,
3HaueHue QYHKYuu 8 3a0aHHOU
mouke, MouKu SKCMpemyMmos,
AcCUMnmMomul, YU QYHKYUU U
m.o.);

peuwiams ypagHeHus, npocmeriuiue

cucmemvl ypasHeHull,

GyHKIUH, YMETh
HPUMEHSATH 3TH MOHITUSA
IIPU pELICHNH 33/1a4;

BJIQJICTh MOHITHEM CTEIICHHAS
(byHKLUS; CTPOUTSH €e
rpaduK ¥ yMeTb
IIPUMEHSATh CBOMCTBA
CTENEeHHON (QYHKINU IPU
peLIeHNH 3aa4;

BJIAJIeTh MTOHATUAMU
nokasarenbHasi QyHKLNs,
HKCIIOHEHTA; CTPOHUTH UX
rpaduKu 1 yMETh
IIPUMEHATH CBOWCTBA
HoKa3aTeabHON QyHKIUH
IIPU PELICHNUH 3a7ay;

BJIAJIETh MOHATHEM
JorapupmMuyecKas
(byHKLUS; CTPOUTSH €€
rpaduk U yMeTh
IIPUMEHSATH CBOWCTBA
JorapuMUIecKoM
(GYHKIMY NIPU pELICHUH
3ajay;

BJIAJIETh MOHATUAMHU
TPUTOHOMETPUUYECKHE
(GYHKIHU; CTPOUTH UX
rpaduku U yMeThb
IIPUMEHATH CBOMCTBA
TPUTOHOMETPHUYECKIX
GyHKIMHI pU penieHnH
3ajay;




HaxOJUTh 1O TpauKy
NpUOIMKEHHO 3HAYCHHS
(YHKIIUY B 33JaHHBIX
TOYKAX;

OTIpeNeNATh N0 rpaduKy
CBOWCTBa (PyHKITHH
(HyTTH, TPOMEKYTKH
3HAaKOIOCTOSIHCTBA,
MIPOMEKYTKH
MOHOTOHHOCTH,
HauOOJIbIINEC U

HaAaMMCHBIINEC 3HAUYCHUA U

T..);

CTPOUTH 3CKH3 Tpaduka
byHKIUY,
YIIOBIICTBOPSIOIICH
MIPUBEICHHOMY Habopy
yCIOBUH (TIPOMEKYTKH

BO3pacTaHus / yObIBaHUS,

3HaYeHUe PYHKIIUH B
3aJIaHHOM TOYKE, TOUKH
IKCTPEMYMOB U T.]1.).

B nosceonesnoil srcuznu u
npu U3yyeHuu opyeux
npeomemos:

OTIpeNieNATh 10 TpaduKam
CBOMCTBA PEAIbHBIX
MIPOIIECCOB H
3aBUCUMOCTEN
(HanOosnplINe U
HaMMEHBIINE 3HAYCHUS,

UCNONB3YSL CBOUICMBA (PYHKYULL
U ux epaguxos.

B nosceonesnoti srcuznu u npu

uzyueHuy opyeux yueoHvlx
npeomemos:

onpedenams no epagukam u
UCNONbL306aMb OISl PeLUeHUs]
NPUKIAOHBIX 3aA0a4 C80UCMEd
PeanbHbIX npoyeccog u
3aeucumocmell (Haubovuiue u
HauMeHbuue 3HAueHus,
NPOMEICYMKU B03PACAHUS U
VovI8aHUs Gdynkyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
AcCUMnMomul, Nepuoo U m.n.);
UHmMEPNPEMUPO8ams C80UCMEd
8 KoumeKkcme  KOHKDEmHOu
NPAKMUYecKol Cumyayuu;
onpeodenams  no  epaghuxam
npocmeuuiue
xapakxmepucmuxu
nepuooUYecKuUx npoyeccos 8
ouono2uU, IKOHOMUKE, MY3bIKe,
paouocesasu u op. (amniumyoa,

nepuoo u m.n.)

BJIAJIETh MOHATHEM OOpaTHas
GyHKIUS; IPUMEHATDH 3TO
MOHSITHUE IIPU PELICHUN
3ajauy;

MPUMEHSITH [IPU PEIICHUN
3aJ1a4 CBOMCTBA (PyHKITUI:
YETHOCTb, IEPUOTUIHOCTD,
OTPaHUYEHHOCTb;

MIPUMEHSITH [IPU PEIICHUN
3aJa4 peoOpa3oBaHUs
rpaduKoB QyHKITHIA;

BJIA/IETh MTOHATUSIMU YUCIIOBAs
[I0CJIEI0BATEIBHOCTb,
apupMeTnyecKas u
reoMeTpuyecKas
IPOrPecCusi;

MIPUMEHSITH MIPHU PEIICHUN
3a/1a4 CBOMCTBA U IPU3HAKHU
apu(pMeTHUECKON U
reOMETPUUYECKOMN
IIPOrpeCCUil.

B nosceonesnoti srcuznu u npu
usyueHuu Opyaux yueOHbix
npeomemos:

— OIpeaensTh Mo rpadpukam u
MCIIOJIb30BAaTh JJIsl PELICHUS

MPUKIaAHBIX 3a7a4
CBOMCTBA peaTbHBIX
MPOLECCOB U 3aBUCUMOCTEN
(Haubonpiue u
HaNMEHBIIINE 3HAYEHUA,

MPOMEXYTKH BO3pacTaHUs




MIPOMEXYTKH

BO3paCTaHuA U Y6I)IBaHI/I$I,

IIPOMEXKYTKHU
3HaKOIIOCTOSIHCTBA U
T.IL.);

UHTEPIPETUPOBATH CBOMCTBA
B KOHTEKCTE KOHKPETHON
IIPAKTUYECKON CUTYyalluu

u  yObIBaHWMsS  (PYHKIUH,
IPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
ACHMIITOTHI, TOYKH

neperuoda, Nepuoj u T.11.);

— HMHTEPIPETUPOBATH
CBOMCTBA B  KOHTEKCTE
KOHKPETHOU ITPaKTUYECKOU
CUTYallUu;.

OTIPENIeNIATH TI0 TpaduKam
MPOCTEUIIINE
XapaKTEPUCTUKU
NEPUOANYECKUX IIPOLIECCOB
B OMOJIOTUH, SKOHOMHUKE,
MY3BbIKE, PaJIMOCBA3H U JP.
(ammuTya, EpUoON U T.11.)

Dnemenmot
mamemamu
uecKozo
ananusza

OnepupoBath Ha 0a30BOM
YPOBHE NOHSATHUSIMHU:
MIPOU3BO/IHAS (PYHKIIUH B
TOUKE, KacaTesbHas K
rpaduky GyHKIUH,
MPOU3BOIHAS (PYHKIINH;

UMETh MpeCTaBIeHUE 00
OCHOBHBIX TTOHATHSX,
UACSIX U METOAax
MaTeMaTHIECKOTO
aHaJmn3a;

OTIpeNieNATh 3HaUeHUE
MIPOU3BOIHON (DYHKIIMHU B
TOYKE 0 U300PAKEHUIO
KacaTelbHOU K rpaduKy,

Onepuposamv noHAMUAMU:
NpPoOU3800HAS PYHKYUU &
mouKe, KacamenibHas K
epaguxy ¢ynxyuu,
NpoU3800HASL PYHKYUU,

BLIYUCTAMb NPOUZBOOHYIO
0O0HOUIeHA, MHO20YTleHd,
K8AOPAmMHO20 KOPHS,
NPOU3BOOHYIO CYMMbl
dynryuii;

—  8bIUUCTAMD npouU3600Hble

NEeMEHMAPHBIX QYHKYULL U UX

KOMOUHayul, UCNONb3Ys
CNpaBoOYHblE MAMEPUATILL,

— uccnedosamsv 8 NPOCMEUUIUX

Cyyasnx dyHxyuu Ha

Brnaners nonsTHEM
0eckoHeyHO yObIBarowIast
reoMeTpuyecKas
Mporpeccusi ¥ yMeTh
MPUMEHSTh €ro IpH
pEIIeHNH 33]1aY;

HUMETh IpeJCTaBlIeHHE 00
OCHOBHBIX ITOHSTHSX
MaTeMaTHYECKOTO aHaIn3a
M UX CBOMCTBAX;

MIPUMEHSITH JTsl pEIICHUS 3a/1a4
TEOPHIO MPEIETIOB;

BJIaJIETh OHATUSIMU
OCCKOHEUHO OOJNbIINE U
OECKOHEUHO MaJible
YHCIIOBBIC

JHocmuoicenue
pe3ynibmamos pazoena II;
Cc680000HO 61a0emv
CMAHOAPMHBIM ANNapamom
Mamemamuyecko20
amanuza Ons  GbIYUCTIEHUs]
@dynxyuu
O0OHOU NepemMeHHOU;

NPOU3BOOHBIX

Cc680000HO NpUMEHAMb
annapam
MAmMemMamuyecKo2o

aHAnu3a Ol UCCIe008aAHUS
dyHkyu  u
epagukos, 6 mom uucie
uccne0o8anus Ha

nocmpoernus

BbINYKJIOCMb,




MPOBEJICHHOM B ATOM
TOYKE;

pelaTh HECIOKHBIE 3a/1a4U
Ha IIPUMEHEHUE CBS3U
MEXy IPOMEXKYTKaMHU
MOHOTOHHOCTH U
TOYKaMH SKCTpEMyMa
GbyHKIMH, ¢ OTHOU
CTOpPOHBI, U
MIPOMEXYTKaAMHU
3HAKOIIOCTOSIHCTBA U
HYJISIMHU TIPOU3BOJIHON
3TON (PYHKIUH — C
JPYTOH.

B nosceonesnoti orcuznu u
npu uzyueHuu opyeux
npeomemos:

HOJIb3YSCh ITpapuKaMH,
CpaBHUBATHh CKOPOCTH
BO3pacTaHus (pocra,
TIOBBIIIICHUS, YBEITUICHUS
U T.I1.) WK CKOPOCTH
yObIBaHUS (T eHuS,
CHIDKEHHMSI, yMEHBIIIECHUS
Y T.I.) BEJIMYUH B
peanbHBIX Mpoleccax;

COOTHOCUTH I'papuku
peaTbHBIX MPOIECCOB H
3aBUCUMOCTEH C UX
OTTMCaHHSIMH,
BKJTIOYAIOIIUMHU

MOHOMOHHOCHIY, HAxooums
Hauborbwue U HauMeHbuue
3HaueHuss QYHKYUll, CMmpoums
epaguxu
npocmenuiux
@yHKYUull ¢ UCNOBL30BAHUEM

MHO20YJIEHO8 u
pPayuUoORalIbHblx

annapama mamemamuiecKkozco
ananusa.

B nosceonesnoii srcusnu u npu
U3yYeHUU Opyeux yueoHvlx
npeomemos:

pewams NPUKIAoHble 3a0ayu U3
ouonozuu, husuku, Xumuu,
9KOHOMUKU U OPYSUX
npeoMemos, Ces3aHHblE C
uccnedosanuem
Xapakxmepucmux peanibHulx
npoYeccos, HaxoHcOeHuem
HAubOIbUUX U HAUMEHBLULUX
3HAYeHUll, CKOpOCMuU U
VCKOpEHUsL u m.n.;

UHmMepnpemuposams NOJYyUeHHble
pe3yivmamul

MTOCICA0BATECILHOCTH 1
YMETh CPAaBHUBATH
OCCKOHEUHO OOJIbIINE U
OCCKOHEUHO MaJIbie
IIOCIICIOBATEIIbHOCTH;

YMETh XapaKTepU30BaTh
noBesieHue HYHKIIHH,
HCITOJIH30BATh MOJTYYCHHBIC
3HAHUS IJI ONHCAHUS U
aHaJIM3a PeaIbHBIX
3aBHCHUMOCTCI;

BJIAJIETh OHSATHIMU:
IIPOU3BOJHAS (PYHKIIMH B
TOYKE, TPOU3BOTHAS
(ynkuun;

— BBIYUCIATH  MPOHU3BOJHBIC

AIIEMEHTapHbIX (QYHKIUN U

AX KOMOMHAIINH;

— HcclenoBath (PYHKIMU Ha

MOHOTOHHOCTh u
KCTPEMYMBI;
— CTpOHUTH rpaduxu u

IIPUMEHATh K  PELICHUIO

3ajad, B TOM 4HUCIE C
apaMeTpoM;

— BIIAJIETh MOHSTHEM
KacaTenbHas K Trpapuky
byHKIMHA u YMETh
IIPUMEHSITD ero npu

pCICHUU 3a/1a4;

onepuposamv  NOHAMUEM
nepeooopasHoll  QhyHKyuu
07151 peuerus 3a0ay;
o6naoemuy OCHOBHBIMU
ceedeHusAMU 00 unmezpaie
Hviomona—Jletionuya u eco
npocmeuuux nPUMeHeHUsx,
onepuposamau 8
CMAHOAPMHBIX  CUMYAYUSX
NPOU3BOOHBIMU 8bICULUX
nopsi0Kos,

yMemsb  NpuMeHsmb  npu
peuleHuy 3a0ad ceolcmea
HenpepbleHblX OyHKYULL;
yMemsb  NpuMeHsAmb  npu
peuleHuy 3a0ay meopemvl
Betiepwmpacca,
ymemb 8bINOIHAMb
npubIUdiCeHHbIe
BbIYUCTICHUS (Memoobl
peuieHus VpasHeHui,
BbIYUCTEHUS ONPEOeeHHO20
unmezpana);

ymemb NPUMEHAMb
NPUNOdCEHUE NPOU3BOOHOL
u ONnpeoeneHH020
uHmezpana K - peueHuro
3a0ay ecmecmeosHaHUs;
ymemsp Mo0enuposams
peanvHvle
uccnedosams NOCMpoeHHbvle

Mmooenu,

cumyayuu,




XapaKTEPUCTUKU
CKOpPOCTH MU3MEHEHUS
(OBICTpBIIT pOCT, MIIaBHOE
MMOHMKEHUE U T.I1.);
UCTIOJIb30BATh TPaPUKH
peabHBIX MPOIECCOB JUIS
PELIEHHsI HECIIOKHBIX

INPUKIAIHBIX 3a/la4, B TOM

YHClie ONpeaensis Mo
rpaduKy CKOpOCTh X0/
nporecca

BJIaACTh IIOHATUAMU

byHKIIHS,
OIIpEIeIICHHBII UHTETPaT,

nepBooOpa3Has
PUMEHSTh TeopemMy
Herotona—JIeiitbunma u ee
CIICACTBUS JJISl PCIICHHUS
3ajay.

B nosceomnesnoti scusznu u npu

uzyueHuu Opyeux yueoHvlx
npeomemos:

pemarh MIPUKJIQTHBIC
3a7aud = U3 OHOJIOTHH,
busuku, XUMMHU,

DKOHOMHUKM M JPYIHX

IIPEIMETOB, CBSA3aHHBIE C
HCCIJIEJOBAaHUEM
XapaKTEPUCTHK MPOLIECCOB;
UHTEPIPETUPOBATH

ITOJIy4EHHBIE PE3YIIbTaThI

UHmMePnPemuposams
NOJYYEHHbLU Pe3yIbman;
—  e1ademov NOHAMUAMU
smopast nPOU3800HASL,
BLINYKIOCTD epagpuka
@dyHrxyuu u ymemb
uccie0osams (QyHKyuio Ha

6bINYKJIIOCMb

Cmamucmu
Ka u meopus
6eposAmHoc
meil, 102UKa
u
Kombounamo
puKa

OnepupoBaTh Ha 6a30BOM
YPOBHE OCHOBHBIMU
OTMHCaTETbHBIMU
XapaKTCPUCTHUKAMU
YHUCJIOBOTO Habopa:
cpenHee
apudmernyeckoe,
MeauaHa, HanOoJIbIIee U
HauMEHbIIIee 3HAYCHHUS;

orepupoBaTh Ha 0a30BOM
YPOBHE MOHSATUSMU:
4aCTOTa U BEPOATHOCTDH

Hmemv  npeocmasnenue o

OUCKDEMHbIX U HenpepbléHbIX

CVYAUHBIX — GEIUYUHAX U
pacnpeoeneHusix, 0
He3a6UCUMOCIU  CTYYAUHBIX
BeUYUH,

umenio npedcmaeﬂeﬁue o

Mamemamuyeckom OHCUOAHUU

u  oucnepcuu  CIYYAUHbLIX
BeUYUH,
umemsv  npeocmagieHue O

npoyeccax u A6EeHUAX,

OnepupoBarb OCHOBHBIMU

OnKcaTeIbHbIMU
XapaKTepUCTUKAMU
YUCJIOBOTO HabODa,
MOHSTHEM I'eHepabHast
COBOKYITHOCTb U BEIOOPKO
U3 Hee;
ONEpUPOBATH  MOHATHAMMU:
4yacToTa U  BEPOSTHOCTh
coObITHS, cymma "
MIPOU3BEICHNE

BCpOHTHOCTCfI, BBIYUCIIATH

Jlocmuoicenue pe3yriomamog
pazoena ll;

umemuv npedcmasgieHue o
YEeHmMPaibHOU NpeodeibHOl
meopeme;

umemuv npedcmasieHue o
8b100POUHOM
Ko3ghuyuenme
KOppensiyuu u TUHeuHoU
pezpeccuu;

umems npedcmasienue o
CMamucmuyecKux




COOBITHS, CITYIaHBIN
BBIOOD, OTIBITHI C
PaBHOBO3MOKHBIMH
AJIEMEHTaPHBIMU
COOBITHSIMU,

— BBIYUCIIATH BEPOSTHOCTH
coOBITHH  HAa  OCHOBE

moacucTa 4uciia ncxoaos.

B noeceonesnoui scusnu u
npu u3yueHuu Opyeux
npeomemos:

OILICHMBATh U CPABHUBATH B
MIPOCTHIX CIIydasx
BEPOSITHOCTH COOBITUH B
peaNbHOM KU3HH;

YUTATh, COTIOCTABIISITH,
CpaBHHBATb,
WHTEPIPETUPOBATH B
MPOCTBIX CIIydasx
pealibHbIe TaHHBIE,
Mpe/ICTAaBJICHHbBIE B BUJIE
Ta0JIUII, TUarpamwm,
rpaduxos

UMEIWUX — 8ePOSIMHOCTHDILLL

xapakmep, 0 CamucmuyeckKux

3AKOHOMEPHOCMAX 8 PealbHOM

mupe, 06 OCHOBHBIX NOHAMUSAX

1eMenmapHoll meopuu
8eposmHocmetl;

— umemv  npeocmasieHue 0

HOPMANbHOM pacnpeoeneHuu u

npumepax HOPMAILHO
PpAcnpeoeieHHblX — CAVYAlHbIX
BENUYUH,

HOHUMAMb CYyMb 3aKOHA DOLUUUX
yucen u 8b100POYHO20 Memood
usMepenUsl 6eposIMHOCMeEl;

umems npedcmasienue 0o
VCIOBHOU 8EPOSIMHOCMU U O
HOJHOU 8ePOSIMHOCHIU,
NPUMEHAMb UX 8 PeUleHUU
3a0ay;

UMemb NPeoCmasieHue O 6ANCHbIX
YACMHBIX BUOAX
pacnpeoeneHuil U NPUMeHsINb
Ux 6 peuieHuu 3a0ai;

— umemv  npedcmasienue 0
Koppensiyuu CAYUAUHBIX
BENIUYUH, 0 JUHELHOU
peepeccuu.

B noeceownesnoui sxcusnu u npu
u3yueHuu opy2ux npeomemos.

BEPOSITHOCTH COOBITHH Ha

OCHOBE ITIOJCYETAa YHCIIA
HCXOJIOB;

BJIAJIETh OCHOBHBIMH
MTOHATHSIMH

KOMOWHATOPUKH M YMETh UX
IIPUMEHATHh [PHU PELICHUU
3a1ad4;

UMETh INpeiCTaBlIeHUE 00

OCHOBAax TEOPHUH
BEpPOSITHOCTEM;

UMETh IIPEACTABICHUE O
JIUCKPETHBIX u

HEIPEPBIBHBIX  CIIy4ailHBIX
BEJIMYMHAX u
pacupeneneHusx, 0
HE3aBUCUMOCTH CIIy4aiHBIX
BEJIMYNH;

UMETh IPEACTABICHUE O
MaTe€MaTH4eCKOM
OXKMIAaHWUM U  JHCIIEPCUU

CHy‘I&ﬁHBIX BCIINYHNH,

UMETh TPEJCTAaBICHUE O
COBMECTHBIX
pacmpeaeneHusx
CITy4aifHBIX BEITUYHH;
MOHWMATh CYTh  3aKOHA
OOJIBIINX qucel H
BBEIOOPOYHOTO MeTozda

HU3MCPCHUA BepOHTHOCTCﬁ;
HMETb MPEACTABICHUE O

HOPMAaJIBHOM

2Unome3ax u nposepke
CMamucmuyeckou
2unomeswl, 0 CmMamucmuKe
Kpumepusi u ee ypogHe
3HAYUMOCIU,

umems npedcmasienue o cesa3u
IMAUPUYECKUX U
meopemuiecKux
pacnpeoeneHutl;

umemsb npeocmasienue o
KOOUpo8anuu, 080UYHOU
3anucu, 080UYHOM Oepese;

81a0emsv OCHOBHbIMU
NOHAMUAMU MeopuUU
epaghos (epagh, sepuiuna,
pebpo, cmenelb 6epuLUHbL,
nymo 6 epaghe) u ymems
NPUMEHSIMb UX NPU
peuleHuu 3a0ay;

umems npedcmasienue o
O0epesusx u ymemy
NPUMEHAMb NPU PeuleHUU
3a0au;

611a0emsb NOHAMUEM CEA3HOCMb
U ymemsv npuUMeHsaAms
KOMNOHEHMbl CEAZHOCIU
npu pewienuu 3a0a4,

YyMemb 0Cyuwecmsisims nymu
no pebpam, 06x00vl pebep
u eepuwun epaga;

umMemsb npedcmasienue 0o
2UNEPOBOM U




BbIYUCIANMb  UIU  OYEHUBAMDb

seposmHocmu  coovimuii 8
DeanvHoU HCU3HU,

nooxoosiuue
npeocmaesneHus U

00pabomKu OaHHbIX;

8blOUpams
Memoobl

yMemb Haxo0Umy U OYEeHUBaAmbs
6EPOSIMHOCIMU ~ HACMYNIIeHUs
coovimutl 8  mpocmenuux
NPAKMUYECKUX CUMYyayusx u
OCHOBHblE — XAPAKMEePUCMUKU
CILYYAUHBIX BEIUYUH,

YyMemb peulamsv HeclONCHble
3a0ayu Ha npuMeHeHue 3aKOHA

bonvuiux yucen 6 coyuojiocuu,

cmpaxoeanuit,
30pagooxpanerul,
obecneueHuu - bOesonacHocmu

Hacenerust 6 Llp&?GblVClﬁHblx
cumyayusix

pacnpezeneHun u
npuMepax HOpPMaJbHO
pacnpeeeHHbIX
CIIyYalHBIX BEJIUYUH;

UMETh IMPEACTABICHUE O
KOPPEJSILINA CIIy4alHbIX
BCJIMYHH.

B nosceonesnoti srcuznu u npu

uzyyeHuu oOpyeux
npeomemos:

BBIYHUCIISITh WM OLICHUBATH
BEPOSITHOCTH  COOBITHI B
peanbHOM KU3HU,

BBHIOMPATH METOJIbI
MOAXOISIIIETO
MIPEACTABICHUS 51

00paboOTKH JaHHBIX

2aMUILIMOHOBOM NYMU,
umems npedcmasienue o
mMpyoHOCmuU 3a0a4u
HAXO0HCOEHUSL
2aMUILIMOHO8A NYMU,
— grademo NOHAMUAMU
KOHeYHble U  CuemHble
MHOJCECmBa U yMemsb Ux
NpUMeHAmb Npu  peuleHul
3a0au;
—  e1ademp VMeHUAMU
cOCmasienus.
6EPOSIMHOCMHBIX  MoOOelell
no  ycioeuio  3a0ayu U
BbIUUCTICHUSL  BEPOSMHOCMU
Hacmynienus coovlmutl, 8
MOM uucie ¢ npuMeHeHuem
Gdopmyn kombunamopuku u

OCHOBGHbLX meopem meopuu

geposimHocmel;
uccrnedosams  CIyuatiHvle
BEIUYUHDBL no ux
pacnpeoenenuo;

—  yMemb NPUMEHSIMb Memoo
mMamemamuyecko
UHOYKYUU;

—  yMemb npUMeHsimb NPUHYUN
Hupuxne npu  pewenuu
3a0ay

Texcmoevie
3a0auu

Pemate HecnoxxHbIE
TCKCTOBBIC 3aJa4U
PAa3HBIX TUIIOB;

Pewams  3a0auu  pasnvix
MUno8, 8 Mom uyucie 3a0avu

NOBbIULEHHOU MPYOHOCMU

Pemiate  pasHble  3amauu

MTOBBIIIEHHOW TPYTHOCTH;

Hocmuowcenue pezyiomamos
pasoena |l




AHAJIM3UPOBATL  YCJIOBHUC

3a7a4d, npu
HEOOXOJJMMOCTH CTPOUTH
TSt ee peuieHus
MaTeMaTH4ecKyto

MOJIETIb;

MOHUMATh U
UCTIOJIb30BATh TSt
penieHus 3a7a4un
nHpOpMaIHIO,

MIPEACTABJICHHYIO B BUJE
TEKCTOBOM M CUMBOJILHOU
3allMCH, CXEM, TalJmil,

JarpamMm, rpaguKoB,
PUCYHKOB;

JIeiCTBOBATH o
aNrOpUTMYy,
coZIepIKalLeMyCsl B

YCJIOBHU 33/1a4H;
UCTIOJIH30BATh
JIOTHYECKUE PACCYXKIECHUS
IIPU PELICHUH 33/1a4H;
paboTarh ¢ U3OBITOYHBIMU
YCIOBUSAMH, BBIOMpas WH3
BCEl uHpOopMaIuy,
JaHHbIe, HEOOXOIUMbIE
JUIsL peLIeHus 3a1a4H;

OCYIIECTBIIATh
HECJIOKHBIN nepedop
BO3MOXHBIX  peEIICHHH,
BbIOMpast u3 HUX

OIITUMAJIBHOC I10

8b10Upams ONMUMAJIbHbBLU
Memoo  peuwleHus  3a0ai,
paccmampusast pasnuunvle
Memoowl,

cmpoums  MOOelb  peuleHus
3a0ayu, npoeooun
JoKazameJlbHble
paccysicoerust;

pewams 3a0ayu, mpeodyoujue
nepebopa 8APUAHMOS,
npoeepku  ycioguil, 8vlOopa
ONMUMANLHO20 pPe3yIbmama,
AHAU3UPOBATND u
UHmMePNPemuposams
pesyibmamsl 8  KOHMeKcme
yenosusi  3a0adu,  8blOUpamo
peutenus, He npomusopedaujue

KOHmeKcnmy,
énaoemo HaevlKamu
UCNOJNb306AHUA 20MOe6blx

KOMNbIOMEPHBIX NPOSPAMM NPU
peuieHuu 3a0a4,

nepeeooums — npu  peuleHuu
3a0a4u uHpopmayuro U3z 0OHOU
Gdopmvl 6 Opyeylo, UCNONL3YS
npu  HeoOXO0OUMOCMU CXeMbl,
maoauywl, epaghuxu,
ouazpammul,

B nosceonesnoii srcuznu u npu

usyueHuU opyaux npeomMemos:

AHAJIU3UPOBATH YCJIOBUC

3aJa4u, BI)I6I/IpaTB
OINTUMAaJIbHBIN MCTO
pemICHuA 3aJa4u,

paccMarpuBas  pa3iIUu4HbIE
METO/BL;

CTPOUTb MOJEJIb PELICHUS
3aJa4H, IIPOBOJUTH
JIOKa3aTeJbHbIE
pacCyKJI€HHUs IIPU PELLICHUH

3ajauu;
pemarpb 3aja4u,
TpeOyromiue nepebopa
BapHUaHTOB, MIPOBEPKH
YCIIOBH, BbIOOpA

ONTUMAIIEHOTO PE3yJIbTaTa;
aHAJTN3UPOBATH u
MHTEPIPETHPOBATH
MOJIyYCHHBIE PEIICHHUS B
KOHTEKCTE YCIIOBHS 33/1a4H,
BBIOMpPATh  pELIeHUs, He
POTHBOpEYAIUE
KOHTEKCTY;

MEPEBOIUTh TIPH PEIICHUH
3ajaud  MH(QOpMaIMIO U3
OHOW (OpMBI 3allUCH B
JIpYryl0, HUCHOJB3yd IpH
HEOOXOINMOCTHA CXEMEL,
TabJINLIBI, rpaduku,
JarpaMMBl.




KpUTEPHUSIM,
chOpMyIUPOBAHHBIM B
yCIIOBUH;

— aHaJTU3UpOBATH U
UHTEPIPETUPOBATH
MOJIyYCHHBIE pEIICHUs B

KOHTEKCTE yCIIOBUS
3aJ1a4H, BBIOMpATH
peuienus, HE
MIPOTHBOpEYAIINE
KOHTEKCTY;

pelaTh 3aJauu Ha pacyer
CTOMMOCTH TOKYTIOK,
yCIYT, HOE3JI0K U T.IL.;
pelaTh HECIOXKHBIC 3aJa4H,
CBSI3aHHBIE C JIOJIEBBIM
Y4acTHEM BO BIIa/ICHUHU
(bupmMoi, npeanpusTueM,
HE/IBUYKUMOCTBIO;
pelaTh 3aJ1auu Ha MPOCThIe
MPOLIEHTHI (CUCTEMBI
CKUJIOK, KOMHUCCHH) U Ha
BBIUUCIICHHUE CII0KHBIX
MIPOIICHTOB B Pa3IMYHBIX
CXE€Max BKJIAJIOB,
KPEIUTOB U UITOTEK;
pelaTh MpakTHYeCcKue
3ajjauu, Tpedyromme
WCIOJIb30BAHUS
OTPULIATENILHBIX YUCET:
Ha OTIpeJIeNICHHe
TeMIIepaTypsbl, Ha

—  pewams npaxmuieckue 3a0ayu
U 3a0ayu u3z Opyeux npeomemos

B noeceownesnoui sxcusnu u npu
usyueHuu opyaux
npeomemos:

— pewartb MIPaKTUYECKHE
3aJlauM U 3a/1a4¥l U3 APYTUX
MPEAMETOB




OTpe/ieNICHUE MOJT0KEHUS
Ha BpeMEHHOH ocH (110
HaIIeH 3pbl U 1OCIE), Ha
JIBUKCHHE JICHEKHBIX
CpeacTB
(mpuxoa/pacxon), Ha
orpezeneHue
TTYOUHBI/BBICOTHI | T.I1.;

UCIIOJIb30BATh MIOHATHE
macurrada s
HAax0KJICHUs paCcCTOSIHUI
W JUTMH Ha KapTax,
TUTaHAX MECTHOCTH,
IUIaHAX ITOMCIICHUM,
BBIKpOIiKax, mpu paboTe
Ha KOMIIBIOTEPE U T.II.

B nosceonesnotui orcuznu u
npu u3yueHuu opyeux

npeomemos:

— pewartb HECIIOKHBIE
NpaKTUYEeCKHe  3ajJauu,
BO3HHUKAIOIINE B

CUTyalusax HOBCGI[HCBHOfI
KHU3HU

T'eomempus

OmnepupoBath Ha 6a30BOM
YPOBHE MOHATUSAMU:
TOYKa, Mpsimas,
TJIOCKOCTH B
MIPOCTPAHCTBE,
MapajuienbHOCTh U
MEPIEHIUKYIAPHOCTD
MPSAMBIX U IIOCKOCTEH;

Onepuposams noHAMUAMU.:
MouKa, npamas, Ni0CKOCMy 8
npocmpancmae,
napanierbHoCmy U
NepneHOUKYIAPHOCIb NPAMbBIX
u niocKkocmetl;

NpUMeHAmMb 0/ peuleHUst 3a0ay
eeomempuieckue hpakmol, eciu

Brnanets reomerpuuecKuMU
MOHATUSIMH TIPU  PEIICHUH
3aJad = W TPOBEICHUH
MaTeMaTHIECKUX
pacCyXJIeHNH;
CaMOCTOSATENFHO
dbopMynupoBaTh
OTIpeIeTICHUS

Hmemwv npeocmasnenue 06
aKcuoMamu4eckom

memooe,
enaoenbv noHAmMuUeM
2eomempuieckue  mecma
mouex 8 npocmpauvcmee u
yMemb npumeHsmv ux OJisl

peutenus 3a0au,




ONEpUPOBATH MOHATUAMU O
IUIOCKUX U
IIPOCTPAHCTBEHHBIX
re€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX
CBOMCTBAX;

pacrio3HaBaTh OCHOBHbIE
BUJIbl MHOT'OTPAaHHUKOB
(mpu3ma, nupaMuaa,
MPSAMOYTOJIBHBIN
napajuiesenumnes, Kyo);

n300paxarb U3ydaeMble
(bUrypHI OT pYKH U C
MPUMEHEHHEM TIPOCTHIX
YEePTEKHBIX
UHCTPYMEHTOB;

JienaTh (BBIHOCHBIE) TIOCKHE
YEPTEXKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX
¢buryp: BUa CBEpXY,
cOOKYy, CHHU3Y;

W3BJIEKaTh WH(POPMAIIHIO O
MIPOCTPAHCTBEHHBIX
rE€OMETPUUYECKUX
¢burypax,
MPEJCTABICHHYIO HA
gyepTexkax , MOJIeIsIX,
PUCYHKAX U B pealbHOM
MHUDE;

IPUMEHSTH TEOpEMY
[Mudaropa npu
BBIUMCIICHUH 3JIEMEHTOB

YCao6UA NPUMEHEHUA 3a0aHbl 6

A6HOU hopme;

pewamsv 3a0a4u Ha HaxoHcoeHue

ceomempudyecKux 6ejiuduH no
06pa3b;aM uiu aieopummanm,

denamo (8bIHOCHbLE) NIOCKUE

uepmedsiCu U3 pUCYHKO8

00veMHbIX pucyp, 6 mom uucie

pucoseamsw 8u0 ceepxy, cOOKY,
cmpoums ceveHus
MHO202PAHHUKOB,

uszejnekamov, uHmepnpemupoeams u

npeodpazoeviéans
unghopmayuro o
2eoMempuyeckux gueypax,
npeocmasieHnyio na
yepmesicax;,

NPUMEHAMb 2e0MempuyecKue
Gaxmwl 01151 peutenus 3a0au, 8

mom vucie npednozzaea}ou;ux
HECKOJIbKO Uac06 peuerusl;

onuceleanivb 63aumMHoe

PACROJIOINCEHUE NPAMbBLX U

nI0CKOCmel 8 NPOCMPAaHCmee;
Gopmyruposams ceoticmea u

npUsHaKu guayp,

00KA3bI6AMDb ceomempuvyecKue

VmMeEepiHcOeHUs.,

671a0emb CMaHOapmHoU

Kraccuguxayuet
NPOCMPAHCMBEHHBIX hucyp

TreOMETPUYECKUX  GuUryp,
BBIIBUTATh  TUIIOTE3Bl O
HOBBIX CBOMCTBax 51
MpU3HAKaX

reOMETPHUECKUX GUryp Hu
000CHOBBIBATh WA
omnpoBepraTh ux, 0000maTh
17001 KOHKPETHU3UPOBATh
pe3yiabTaThl  Ha
Kjaccax (Guryp, IpoBOJIUTH

HOBBIX
B HECIIOXKHBIX  CIIydasx
Kinaccupukanuio GuUryp mo
Pa3IUYHBIM OCHOBAHUSIM;

UCCIIE/IOBATh YEPTEIKH,

BKJTFOYas KOMOMHAIIMN

¢uryp,

UHTEPIPETUPOBATH 51

H3BJICKATh,

npeoOpa3oBHIBATH
uHpOpMalHIO,
IPE/CTaBICHHYIO Ha
yepTexkax;
pemarpb 3a7a9u
reoOMEeTPHUYECKOTO
CoJIepKaHus, B TOM YHCJIE B
Korja
peleHuss  He

CUTyalusx,
AJIrOpUTM
CICOYECT SABHO M3 YCIIOBHA,
BBITIOJIHATH H€06XOJII/IMBIG

JUISA pEeICHUA 3aJa4du
JOIIOJITHUTCIIbHBIC
MMOCTPOCHUs, HUCCICAOBATH

BO3MOXHOCTb IPUMCHCHUA

yMemb  NpUMeHAmMb  OJisl
peulenust 3a0a4  Cceolcmaa
NIOCKUX U O8Y2PAHHBIX
Venos, mpexepanHoz2o yend,
meopembl  KOCUHYCO8 U
CUHYCO8 Ol MPEeXePaHHO20
yvena;
énaoemo noxsmuem
NEePnEeHOUKYIAPHOEe CedeHue
npusMbl u ymemb
npUMeHIMb e2o npu
peuieHuu 3a0a4,

umenio npedcmaeﬂeHue o

080UCMBEHHOCMU
NPABUIbHBIX
MHO202PAHHUKOB,

e1ademo NOHAMUAMU
YeHmpanibHoe u
napanieibHoe
NPOeKmMuposaHue u
NPUMEHSIMb ux npu
nocmpoenuu ceyenuil

MHO20CPAHHUKOS MemOO0OM
npoeKyuil;

uMemsb npeocmasieHue o
pazeepmike MHO202PAHHUKA
u Kpamuaiwiem nymu Ha
nO8epXHOCMU
MHO202PAHHUKA,

uMemb npeocmasieHue o
KOHUYECKUX CeUeHUsX,




CTepEOMETPUUECKHUX
uryp;

HAXOJUTh 0ObEMBI U
IIJIOIIAU ITIOBEPXHOCTEN
MPOCTEUIIINX
MHOTOTPaHHHUKOB C
pUMEeHEHUEM (HOpMYIL;

pacro3HaBaTh OCHOBHbIE
BU/IBI T€J BPAIICHUS
(xoHyC, IMIUHAD, chepa
# wap);

HaXO0JIUTh 0ObEMBI U
IIJIOIIAIU ITOBEPXHOCTEN
MPOCTEUILINX
MHOTOTPaHHUKOB U TEJ
BpallleHuUs C
MpUMEeHEHHEeM (HOPMYIL.

B noeceonesnoii scuznu u
npu U3yyeHuu opyeux
npeomemos:

COOTHOCHUTbH aOCTpaKTHBIE
reOMEeTPUYECKHE TOHSTHS
U GaKThl C peaJbHBIMU
KHU3HEHHBIMU 00BEKTaMHU
U CUTYyallUsIMU;

MCII0JIb30BaTh CBOICTBA
MIPOCTPAHCTBEHHBIX
reoMeTpUYECKUX QUryp
JUISL PEeIIEHUs] TUIIOBBIX
3a]1a4 MPaKTUYECKOTO
COJIEp/KaHUS;

(nupamuowl, npuzmul,
napasnnenenuneovl),
HAxo0ums 00veMbl U NIOWAOU
nogepxHocmeti
2eoMempuyecKux mei c
npumenenuem popmyi;
BbIUUCTIANMb PACCOSHUSL U YTibl 8
npocmpancmee.

B nosceonesnoii srcusnu u npu
U3y4eHuu opy2ux npeomemos.

UCNONb308AMb CEOUCMEA
eeomempuieckux ueyp u
Gopmyn 0ns pewenus
2eomMempuieckux 3a0a4 u
3a0a4 ¢ NPaAKMuUYecKum
cooepaicanuem

TeopeM u  GopmMyn A
peIIeHHS 3a/1a4;

yMeTh (HOpMyJTUpOBATH |
JIOKa3bIBaTh

r€OMETPUYECKUE
YTBEPKICHHUS;

BIIAJIETh MOHATUAMHU
CTEPEOMETPHUH: MpU3Ma,
napajuieJenuIe/,

UpaMuJia, TETpadIp;
UMETh TpeACTaBIeHUs 00
aKCHMOMax CTEPEOMETPUU U
CJIEJICTBUSX U3 HUX U YMETh
IPUMEHSITh 170'¢ npu
pEIIeHNH 3a/]aY;

YMCEThL CTPOUTH  CCUCHUA
MHOTI'OIrpaHHUKOB C
HUCIIOJIB30BaHHUEM

paSJ'II/I‘IHI)IX METOA0B, B TOM
YHCJIe U METOAA CIICAOB;
WMETh TPEACTABICHUE O
CerHII/IBaIOHH/IXCSI HpSIMI)IX
B IPOCTPAHCTBE U YMETh
HaXOoJUTh yroma u
pacCTOAHUE MEXKY HUMU;
IIPUMEHATE  TEOPEMBI O
napaﬂneanocm HpSIMI)IX n
IIOCKOCTEH B
MIPOCTPAHCTBE pu
pELIEHNH 3a/1ay4;
YMETh
napajuieabHOe

IIPHUMCHAITH

umems npeocmasgienue o
Kacaiowuxcsi — cgepax u
KOMOUHAyuu mes 8paujeHust
U ymembs NPUMEHIMb UX NPU
peutenuu 3a0ay;

NPUMEHAMb NPU  PeuleHuu
popmyny
PAccmosiHus om MmoyKku 00

3a0ayu

NA0CKOCMU;
81a0ems PasHbLIMU
cnocobamu 3a0aHUs

npsAMOU  YPABHEHUAMU U
yMemb  NpUMEHAMb  npu
peuieHuu 3a0a4,
npUMeHsImb Npu  peuleHuu
3a0a4 U 00KaA3amenbcmee
meopem 8eKMOPHbIIL MEMOO
U Memoo KOOpOuHam;

umems npeocmasieHue 00

akcuomax obvema,
npUMeHIMb Gopmynsi
00beM08  NPAMOY20JIbHO20

napanienenuneod, npusmvl
U nupamuosl, mempa’opa
npu pewenuy 3a0ay,
npUMeHsms  meopemvt 00
OMHOWEHUAX 00beMO8 npu
peuleHuu 3a0ay;
npumMeHsmo unmespan O0is

BbIYUCACHUA  00beMo8 u
noeeprocmeﬁ mei
8pauerUsl, BblHYUC/IeHUA




COOTHOCHTD IUTOIIA !
MOBEPXHOCTEH Tell
OJIMHAKOBOH (hOpMBI
Pa3IUYHOTO pa3Mepa;

COOTHOCHTH 00BEMBI COCYI0B
OJIMHAKOBOH (hOPMBI
Pa3INYHOrO pa3Mmepa;

OIleHUBAaTh (hopmy
IPaBUIILHOTO
MHOTOTpaHHHKa MOCIIe
CIIHJIOB, CPE30B H T.II.
(ompenensiTh KOJIMYECTBO
BEpIIUH, pedep u rpaneit
MOJTyYeHHBIX
MHOTOTPaHHHUKOB)

JUISL CIICTIBIX ¥ CTIa0O0BUISIITIX
o0yJaromuxcs:

BJIAJIETh TaKTHJILHO-
ocs3aTebHBIM CIIOCOOOM
o0cienoBaHus u
BOCTIPUATUS  pelbePHBIX
M300paXeHHI MPeIMETOB,
KOHTYPHBIX U300paKeHUit
FeOMETPUUECKUX PUTyp;

BIIQJICTh TPaBUIIAMHU 3alHCH
MaTeMaTH4ecKux (Gpopmyr
U CHCUHAIBHBIX 3HAKOB
penbedHO-TOUCTHOU
CHCTEMBI  0003HAYEHUM
JI. bpaiins;

BBITIONTHATh T€OMETPUUECKUE
MOCTPOCHHUS C TTOMOIIBIO

MIPOCKTHPOBAHUE L
n300pakeHus: GUryp;
YMETh MIPUMEHSITh
NEePIEHIUKYIIPHOCTH
NpSIMOM M IIOCKOCTH TIPH
pEIICHUY 33]1aY;

BJIAJICTh HOHSATHUSIMH
OpPTOTOHAIBHOE
MIPOCKTHUPOBAHHE,
HAKJIOHHBIE M UX TIPOCKIIUH,
YMETh MPUMEHSTh TEOPEMY
0 Tpex MepHeHAUKYISIpax
IIPY PEIICHUU 33]1aY;

BJIAJIETh HOHSTUSIMU
paccrosiHue MEXIY
¢urypamu B pOCTPAHCTBE,
o0mwuit NEPIEHIUKYIIAP
JBYX  CKpEIIMBAIOIINXCS
HPSIMBIX u YMETH
IIPUMEHSITH nux npu

pELICHUH 3a/1a4;
BIIQJICTh TOHATHEM  YIOIl
MEXKIY psAMON 51
IJIOCKOCTBIO M yMETh
MIPUMEHSATH €ro pu
pelIeHny 3a/1a4;

BIIAJICTh MOHATUAMHU
JIBYTPAaHHBIA  YrOj, Yroil
MEXIY IIJIOCKOCTSIMU,
MEPIEHIUKYIISIPHBIE
IJIOCKOCTH u yMETh

niowaou cghepuueckozo
nosica u 0bvema waposozo
cnos;

umemsv npeocmagieHue o
O0BUIICEHUSX 8
npocmpancmee:
napaiieibHoM — nepesoce,
CUMMEMPUYU OMHOCUMENLHO
NIOCKOCMU, — YeHMPAIbHOU
cumMmempuu, nosopome
OMHOCUMENbHO — NPSIMOL,
BUHMOBOLL cumMmempuu,
yMemb NPUMEHAMb Ux npu
peutenuu 3a0ay;

umems npeocmasieHue o
nIOWAou  OpPMoOSOHAILHOLU
npoexyuu,

uMemvb NpPeoCmasieHue o
mpexepaHHoMm u
MHO20CPAHHOM — yele U
NPUMEHSIMb ceolicmea
NIOCKUX Venoe
MHO202PAHHO20 Yead Npu
peuieHuu 3a0a4,

uMemsb NPeoCmasieHus o
npeobpazosanuu noooous,
comMomemuu U ymems
NpUMEHAMb ux npu
peuleHuu 3a0ay;

yMemb peuiams 3a0aiu Ha
naocKocmu Memooamu
cmepeomempuu;




UUPKYJId W JIMHEUKH,
YUTATh penbedubie
rpaduKu  3IEMEHTAPHBIX
byHKIII Ha
KOOPAMHATHOM
IUIOCKOCTH,  MPUMEHSTh
CHeIalIbHbIE
MPUCTIOCOOICHUS JUIS
penbeHOrO  YepyeHHs
("Hpadrcmen",
"[lIxonpHHK");

BJIQJIETh OCHOBHBIM
(b yHKIIMOHATIOM
POrPaMMBI
HEBU3YAJIIBHOTO JOCTYIa K
uHPOpMALIUKM HA DJKpaHe
MIEPCOHATLHOTO
KOMIIBIOTEPA,
UCIIOJIb30BATh
NepCcOHAIbHbBIE
TU(DITOTEXHUYECKHE
CpeacTBa
UH(POPMAaIMOHHO-
KOMMYHHKAITHOHHOTO
JocTyna CJICTIBIMU
00yJaroIuMHUCS.

IS o0yJarmuxcs C
HapYIICHUSIMHA OTIOPHO-
JIBUTATEIILHOTO aIlliapaTa:

BJIAACTD CIIENAATBHBIMUA
KOMITBIOTEPHBIMH
CpeICcTBaMHU

MPUMEHSITh 170'¢ npu
pEIlIeHUH 3a/1aY;

BJIQJIETh MOHITHSIMU
npu3Ma, napajviesienunesa u
MPUMEHSITh CBOIiCTBa
napajuiesenune1a npu
pelIeHUH 3a/1a4;

BJIQJIETh MOHATHEM
MPAMOYTOJIbHBII

napajuiesenunes u
MIPUMEHSATD ero npu

pELIEHNH 3a]1ay;
BJIAJIETh MOHATUSIMH
NUpaMuaa, BUAbl MHUPAMUL,

JJICMEHTHI IIPaBUIILHON
IIAPaMUBI 51 yMETh
[IPUMEHSATH ux npu

pelLleHNH 3a1a4;
UMETh TPE/ICTaBICHUE O
TeopeMe
Ditnepa,1paBUIbHBIX
MHOTOI'paHHHKAX;

BJIQ/IETh MOHATHEM
IUIOINAZAX  TOBEPXHOCTEH
MHOTOI'PAaHHUKOB M YMETb
IPUMEHSTh ero npu
peLIeHUH 3a1a4;

BJIAJCTh MOHATUSAMHU Teja

BpalCHUS (umnuHOp,
KOHYC, map u cdepa), ux
CeueHHst u yMeTh

ymeniob NPUMEHAMb

dopmynvt  0b6vemos
peutenuu 3a0a4

npu




MPEJICTaBICHUS U aHAJIU3a
JTaHHBIX U HCMOJIb30BaTh
IIEPCOHAJIbHBIE CpPEACTBA
JocTyna c y4eToM
JIBUTATEIbHBIX,
peYeIBUTaTEeNbHBIX u
CEHCOPHBIX HApyILICHUI.

IPUMEHSTh ux npu
peLIeHNH 3aa4;

BJIAJIETh HOHATUSAMU
KacaTeJlbHble INpsAMblE U
IUIOCKOCTH u yMETh
PUMEHSTh u3 npu
pEIIeHNN 3a/a4;

UMETh IPEJCTaBICHUS O
BIIMCAHHBIX M OINMCAaHHBIX
chepax U yMeTh MPUMEHSTh
UX IIpU PELICHUH 33]1aY;
BJIAJICTh MOHATUSIMU 00BEM,
00BEMBl MHOTOTPaHHHUKOB,
TEJ BpallleHUs U IPUMEHSATh
UX [IPU pPELICHUH 33]1a4;
UMETb IPE/CTaBIEHUE O
pa3BepTKe ULWIMHIpa U
KOHYyca, IJIOLIAAN
MOBEPXHOCTU LWIMHIApPA U
KOHYyCa, YME€Thb MPUMEHSITh
WX IIPU PELICHNUH 33]1a4;
UMETh TpEACTaBICHUE O
wiomaau chepsl U yMeTh
PUMEHSTh €ro npu
pEILIEHNN 3a/]aY;

yMeTh pelaTh 3aJadd Ha
KOMOHMHAIINH
MHOTOTPaHHUKOB U T€J
BpAICHUS;

UMETh TMpEACTaBICHUE O
oJJ00MH B POCTPAHCTBE U
YMETh pelaTh 3aJadd Ha




OTHOILIEHNE OOBEMOB U

IJIoMaZei  MOBEPXHOCTEH

no00HBIX (uryp.

B nosceonesnoti srcuznu u npu

u3yueHuu Opyeux

npeomemos:

COCTaBIISITh c
HCIIOJIb30BAHUEM  CBOMCTB
reOMETPUUYECKUX buryp
MaTEeMaTHYECKHEe  MOJICIU
JUIst peuieHHs 3aa4

MMPAKTUYCCKOIr'o XapakKTepa

M 3a7a4 M3 CMEXHBIX
IUCIHUIUIMH, HCCIEI0BaTh
MOJIyYCHHBIC  MOJACTH U
UHTEPIPETHPOBATH
pe3yibTaT
Bexmoput u | — OnepupoBats Ha 6a30BoM | — Onepuposams NOHAMUAMU Bnaners noHsTHsIMHU | [JocmudiceHue pe3ynbmamos
Koopounam YpPOBHE HOHATHEM 0eKapmoevl  KOOpOUHamol 8 BEKTOPBI ¥ X KOOPINHATBL; pasoena ll;
ol 8 JICKapPTOBBI KOOPJAMHATHI B npocmpancmse, 8eKMOp, YMETh BBITIOJIHSATh HAxXoo0uma obvem
npocmpanc MIPOCTPAHCTBE; MOOYIb  8eKMOpd, PABEHCME0 ofepaiuy HaJl BEKTOPaMU; napannenenuneoa u
mee — HaxXOIUTh  KOOPJUHATHI 8€KMOPO8, KOOpOuHamaol HCIIOJIB30BaTh  CKAIISIPHOE mempasopa, 3A0AHHbIX
BCpIINH Ky6a u eexkmopa, yeon Meofcdy Ipou3BeACHUE BEKTOPOB KoopduHamaMu CB0UX
MPSIMOYTOJIBHOTO seKmopamu, CKasipHOe TIPH PeLICHNHN 3a/1a4; BEPULUH,
napajlenenurnea npousgedeHue 8EKMOpPO8, TIPUMEHSAT ypaBHEHHE 3a0a6ambv nPAMYIO 8
KOJLIUHEAPHbLE 8EKMOPbL, IJIOCKOCTH, dbopmyy npocmpancmee;
—  HAX0OUMb PACCMOAHUE MENHCOY paccTosiHuS MEXITY HAXo00ums PAaccmosiHue om

08YMsA  MOYKAMU, cymmy
BEKMOpPO8 U  NpousseoeHuUe
6ekmopa  Ha  4ucio, 2ol

MedHcOy 8eKMOpAMU, CKATAPHOE
npoussedeHue, packiaobléams

TOYKaMH, ypaBHEHHE CPepbl
IIpU pElICHUH 3a]1aY;
IPUMEHTh  BEKTOPbl U

METOJ KOOPJAWHAT B

MOYKU 00 NIOCKOCU 8
cucmeme KoopOuHam;
HAX00UMb paccmosrue

Meofcdy CKpeuuearoumuUMucs




BEKMOp no 08yM
HEKOJLIUHEeAPHbIM 6eKMOPAM;

3a0asamo NIOCKOCb
VpasHeHuem 8  0eKapmosoll

cucmeme KOOPOUHAm;
pewams npocmenuiue 3a0a4u
86e0eHUeM BeKMOPHO20 ba3uca

MIPOCTPAHCTBE npu
pelLIeHUH 33124

NPAMbIMU, 300aHHbIMU

cucmeme KoopduHam

8

Hcmopus
Mamemamux
u

OnuceiBaTh  OTHENBHBIE
BBIJAIOLIMECS
pe3yabTaThl, OJIYYEHHbBIE
B xo/e pa3BUTHSL
MaTeMaTUKU KaK HayKH;
3HaTh pUMEPHI
MaTeMaTUYeCKUX
OTKPBITUMA U UX aBTOPOB B
CBSI3U C OTEUYECTBEHHOU U
BCEMHUPHOM UCTOPHUEH;
UMEThb MpPEACTABICHUE O
COIMATbHBIX,
KYJIbTYPHBIX u
ucTopuueckux (paxropax
CTaHOBJICHUS
MaTEeMaTHUKH;
TMOHUMATh poJib
MaTeMaTUKd B Pa3BUTHUU
Poccun;

WMEThb TIPEACTABJICHUE O
MaTeMaTUKe KakK 4YacTh
o01evenoBeuecKon
KYJIbTYpbI, YHUBEPCAILHO
M SA3bIKE HayKH,
MO3BOJISIOIIEM

Ilpeocmasnsamo 8K11a0
BbLLOAIOWUXCSL. MAMEMAMUKOS 8
paseumue  MAmeMamuxku U
UHBIX HAYYHBIX 0Oacmell;
NOHUMAMb POTb MAMEMAMUKU
6 pazeumuu Poccuu
npeocmasisims  Mamemamury
KAK 4acmo MUpo8otl KyJibmypbl
u  onpeoenisimo mecmo

mamemamurxku 6 coepemeHHoﬁ

YUBUIUZAYUL, umemo
npeocmasieHue 0 Cnocooax
OnUCAaHUs Ha
Mamemamu4eckom A3bIKe

ABNEHUL peanlbHO20 MUpd,

HNmers 1mpeacraBieHue o
BKJIaJIE BBIIAIOIINXCS
MaTEMaTUKOB B DPa3BUTHE
HayKH;

IIOHUMATh poiab
MaTEeMaTUKd B PAa3BUTUHU

Poccun

Jocmuoicenue pesynbmamos
paszoena ll




ONKMCHIBATH M  W3Yy4YaTh

peaJibHBIC TIPOIECCHl U

SIBJICHU,
Memoouwt [IpumensTh  W3BeCTHBIC | — Hcnoavzosams OCHOBHbLE Hcnonws3oBatk  OCHOBHBIE | [ocmudicenue pesyromamos
mamemamux METOABl TIPH  pEUICHUU Memoobl JoKkazamenbcmea, METOALl  JIOKA3aTeJIbCTBA, pazoena ll;
u CTaHJIaPTHBIX nPOBOOUMb OOKA3AMENbCMEO U HPOBOUTEL JI0KA3aTENILCTBO | MPUMEHAMb MamemMamuyeckue

MaATCMaTHYCCKUX 3aJa4,

3amMeyarb u
XapaKTEepU30BaTh
MaTEMATUYCCKHUEC
3aKOHOMEPHOCTH B
OKpYy>Karolen
NEHCTBUTEIBHOCTH;
MIPUBOJUTH HPUMEPLI
MaTEMATHYCCKHUX
3aKOHOMEPHOCTEMN B
IpUpoJe, B TOM YHCIIE
XapaKTEePU3YIOLIUX
KpacoTy U COBEpLIEHCTBO
OKpYKarollero Mupa H
MIPOU3BEICHUN
HCKYCCTBA;
¢dbopmHpoBaTh OCHOBBI
JIOTUYECKOT O,
AITOPUTMHUYCCKOT'O u
MaTEMATHYECKOT'O
MBIIIJICHUS.

BbINOIHAMb ONPOBEPIAHCEHUE,
énaoemo Memooamu
00KaA3amenbCme U aneopummos
ymembw ux
npUMeHsMb, npo8ooUms

0oKa3amesyibHvle PacCyHCOeHUs:

peutenus;

8 X00e peutenusi 3a0au,

Ha OCHOBe MamemMamuyecKux
3aKOHOMEpPHOCmel 8 Npupooe
xapakmepuzoeams Kpacomy u
COBEPULEHCINBO OKPYIHCAIOUE2O

mupa u npouseeoeHull
uckyccmea,

npUMeHAmMb npocmeuuiue
npocpammusie  cpeocmea U
91EeKMPOHHO-

KOMMYHUKAYUOHHbLE CUCTEMbL
npu peutenuu
Mamemamuyeckux 3a0ay

u BBITIOJIHSTh
OIIPOBEPIKEHUE;

HPUMEHSATh OCHOBHbIE
METObI peleHus

MaT€MaTH4YCCKUX 3aJa4,

Ha OCHOBE MaTe€MaTHU4ECKUX
3aKOHOMEPHOCTEN B
MPUPOJIE  XapaKTEPU30BATH
KpacoTy H COBEpLICHCTBO
OKpPYXaroLIEero
IIPOU3BEICHUI UCKYCCTBA;

MUpa W

[IPUMEHATH IIPOCTENIINE

IIpOrpaMMHBIE CpEICTBA U

SJICKTPOHHO-
KOMMYHHKAIITUOHHBIC
CHUCTCMbI npu peHICHNN

MAaTCMaTHUYCCKHUX 3a/1a4,

MMOJIL30BaThCS
MPUKIATHBIMU
porpaMMamMu H
MporpaMMaMH CHUMBOJIBHBIX
BEIUHCIIEHUN st
HICCIICAOBAHUS

MaTeMaTHIECKUX 00BEKTOB

3HAHUSL K UCCTEO08AHUIO
OKpYJHcaouje2o mupa
(mooenuposanue
@uszuueckux npoyeccos,
3a0a4u IKOHOMUKU)




Coaep:xanue yueOHoro npeamera «MaremaTtuka» mo Kjiaccam
COJAEP/KAHUE KYPCA
ba3oBblii ypoBeHb

Komnencupyromas 6a3oBas nporpamma

AJire0pa ¥ HaAYaJIa MATEMATHYECKOI0 AaHAJIN3a

HarypanbHble 4yncina, 3auch, pa3psaHbIe cllaraeMble, apugMeTndeckue AeiucTBus. Yucna u necsaTuaHas
cucreMa cuncienus. HatypanbHsele uncia, 1eIMMOCTh, IPU3HAKK AeIUMMOCTH Ha 2, 3,4, 5,9, 10. Paznoxenue
yrcia Ha MHOXKUTeNU. OcraTku. Pemenne apudmMeTndeckux 3a1a4 MpakTHIECKOTO COCPKAHMUS.

Iesbre yncna. Mozayib 4ynciia U €ro CBOMCTBA.

Yactu u gonu. poOu u neiicteus ¢ qpodsmu. Oxpyrienue, npudmmkenne. Penienne npakTH4eckux 3aaad
Ha IIPUKUJIKY U OLEHKY.

[IpouenTsl. Perenne 3aad npakTHUECKOr0 COAEpKaHUS Ha YacTU U NPOLeHThl. CTeneHb ¢ HaTypallbHbIM
U 1eNIbIM nokaszaTeneM. CBoiicTBa creneHel. CTaHIapTHBIN BUJ YUCIIA.

AnrebpanuecKue BRIpXEHHS. 3HAYCHUE alTeOpanvecKoro BEIPaKECHHUS.

KBagparuelii kopeHb. HM300pakeHne uyucia Ha 4YUCIOBOW mnpsMoin. [IpuOmkeHHOe 3HaYCHHUE
HUPPALMOHAIIBHBIX YHCEI.

Ilonsamue muocounena. Paznooicenue muocounena ma mHodcumenu, YpaBHEHHE, KOPEHb YpPaBHEHUS.
JInHeliHbIe, KBaIpaTHBIE YPABHEHUS U CUCTEMBI JINHEWUHBIX YPAaBHEHHM.

Pemenue mpocTeimx 3a1a4 Ha ABM)KEHHE, COBMECTHYIO paOoTy, MpOIeHThl. YNCIOBbIE HEPAaBEHCTBA U
X CBOMCTBAa. JIMHENHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M MX CUCTEMBbI. UHMCIIOBBIE MPOMEXKYTKH.
OOnbennHeHe U nepeceyeHre NPOMeKyTKOB.

3aBUCUMOCTh BEIMYMH, (YHKIUS, apryMEHT U 3Hau€HUe, OCHOBHbIE CBoiicTBa (yHKIui. ['padux
¢bynkuuu. Jluneiinas pynkuus. Ee rpaduk. YriaoBoit koapdumeHT npsmoi.

Keaopamuunas ¢ynkyusa. I'pagux u ceoiicmea xeadpamuunou Gyukyuu. 2pagux @yHkyuu y:\& .

I'padux pynkyuu y = g .

Hynu ¢yHKuMM, OpoMeXyTKM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH (BO3pacTaHue WM YObIBaHME) Ha
YHICIOBOM NpomexyTke. Hambomnbiiee n HanmeHbllee 3HaueHue (yHkuuu. Ilepuoanueckue QyHkuuu u
HAaWMEHBIINN EPUOL.

I'panycnas mepa yrima. TpuroHomerpruueckas OKpyKHOCTb. OnpeqeleHue CHHyCa, KOCHHYCa, TAHTE€HCa
IIPOU3BOJIBHOrO yriaa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. 3HAUEHUS TPUTOHOMETPUYECKUX
¢dbyrxmuit ms yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'papuxu mpuconomempuueckux Gynxyuii Y =C0SX,y =sinx,y =tgx.

Pemenne npocTeWIIMX TPUTOHOMETPUYECKHMX YPABHEHUHW C IOMOIIBKD TPUTOHOMETPUYECKOMN
OKPY>KHOCTH.

Ilonamue cmenenu c OeticmeumenvHulM nokasamenem. llpocTeiline mnokasaTelbHble YpaBHEHUS U
HepaBeHCTBa. [loka3zarenbHas QyHKIUS U ee TpaduK.

Jlorapudm umcna, ocHOBHBIE cBoicTBa Jorapudma. Jlecatuunbiii snorapudm. IIpocreiimiue
JorapupMHUECKue ypaBHEHUS U HepaBeHCTBa. Jlorapudmuyeckas GyHKIMS U ee rpaduk.

[Tonstue crenenHoi ¢pyukuuu u ee rpaduk. [Ipocreiinme nppalmoHanabHble ypaBHEHUS.



KacarenbHnas x rpaduxy Qynkiuu. [TonsTue npon3BoaHON QyHKIIMHM B TOUKE KaK TAHT€HC YIia HaKIOHa
KacatelnbHOU. ['eoMeTpudeckuii U PU3NIECKU CMBICI MPOU3ZBOIHOM. [Ipou3800HbIE MHOSOUNEHOS.

Touku skcTpemMyma (MakcuMymMa U MUHHMYMa). Mccrnedosanue siemeHmMapuvlx QyHKYul HA MOYKU
IKCmMpemMyma ¢ NOMOWbI0 Npou3600Hol. Haensaonas unmepnpemayusi.

Ilonamue nepgoobpaszmou ynxkyuu. Puzuyeckutl cmvici nepgoobpasnou. Ilonamue ob6 unmezpane Kax
naowaou noo epagpuxom Gynkyuu.

I'eomeTpusi

@urypsl Ha IIIOCKOCTH | B MpocTpancTee. JnHa u miomas. [lepumerpsl u mnomaau Guryp.

[TapamienbHOCTh ¥ NEPNEHAUKYISIPHOCTD NPSIMBIX U TUIOCKOCTEH.

TpeyronbHUKU. Buibl TpEyroJIbHUKOB: OCTPOYIOJIbHBIE, TYIIOYTOJIBHBIE, IPAMOYroJibHbIE. KaTeT npoTus
yria B 30 rpagycoB. BHemHu yroa TpeyroiabHUKa.

buccekrpuca, Menrana 1 BbICOTa TPEYrOJIbHUKA. PABEHCTBO TPEYrOJILHUKOB.

Pemenue 3amau Ha kier4yaToi Oymare.

PaBHOOE/IpEHHBI  TPEYroJbHUK, PAaBHOCTOPOHHUHM TpeyrodpHUK. CBolcTBA paBHOOEIPEHHOTO
TPEYroJIbHUKA.

CooTHoLIEHNsT MEXAy CTOPOHAMU U yriamMH B IPSIMOYTOJIBHOM TPEYroJIbHUKE. TpPUrOHOMETpUUYECKUE
(GYHKIIUM YTJIOB B MPSAMOYTOJIbHOM TpeyrojbHuke. Teopema [Iudaropa. [IpumeHnenune teopeM CHHYCOB U
KOCHHYCOB.

YeTbIpexyrolbHUKU: TapajieorpaMM, pom0O, MPsSMOYrOJbHUK, KBaApaT, Tpameuus U UX CBOICTBa.
CpenHsist TMHUS TPEYroJbHUKA U TPANELUU.

Buinyxnvie u Hegvinyxivie ¢uzypui. llepumerp MHOTOyronbHuKa. [IpaBuiibHBIII MHOTOYTOJIBHUK.

VYIuIBl Ha TUIOCKOCTH U B IIPOCTPAHCTBE. BepTUKanbHbIE U CMEKHBIE YIJIBI.

CyMMa BHYTPEHHUX YIJIOB TPEYTOJIbHUKA U YETHIPEXYTOJIbHUKA.

CooTHo1IeHUs B KBa/IpaTe U PaBHOCTOPOHHEM TPEYTOJIbHUKE.

JlnaroHanau MHOTOYTOJIbHUKA.

[Tono6HbIE TPEYTOJBHUKU B IPOCTEHIINX CIIyYasiX.

dopmyIIbl TUIOHIAIA TPSIMOYTOJIbHUKA, TPEYTOJIbHUKA, pOMOa, Tpareuu.

OxkpyxHOCTh U Kpyr. Paguyc u auametp. JyinHa OKPY>KHOCTH U IUIOMIaAb Kpyra. Yucno n. BrnimcanHblii
YIoJj1, B YaCTHOCTH yroJl, onuparomuicsa Ha quamerp. KacarenbHas K OKpyKHOCTH U €€ CBOMCTBO.

Ky6. CooTHo1ieHus B Ky0e.

Terpasp, NpaBWIBHBINA TETPAIP.

[IpaBuibHasg nupamuaa u npusma. IIpsmas npuzma.

H306padicenue Hekomopvix MHO202PAHHUKO8 HA NJIOCKOCHIU.

[TpsmoyronbHbIil napamienenunen. Teopema Iugpazopa 6 npocmpancmae.

3a/iauy Ha BBIYMCIIEHUE PACCTOSIHUI B IPOCTPAHCTBE C MOMOIIBIO TeopeMbl [Iudaropa.

Paszeepmia npamoyzonvrozo napannerenuneoa.

Konyc, mumunnp, map u chepa.

IIpoexyuu ¢uzyp na nnockocms. H3o06pasicenue yununopa, KoHyca u cgpepvl Ha NIOCKOCMIU.

Ilonamue 06 obwemax men. Vicnonp30BaHuE AJI PELIEHUS 3aJad4 Ha HAXOXJACHHE T'€OMETPUUYECKUX
BeIMYHMH (popMys oObeMa MPU3MBI, UIUHIPA, TUPAMHJIbl, KOHYCa, 1apa.

Ionamue o nooodouu na niockocmu u 6 npocmparcmee. OTHOUIEHHE IJIOAAEH U 00BEMOB MOAOOHBIX

dburyp.

BepositHoCcTh M cTaTucTHKA. JIornka 1 KOMOMHATOpPHKA

Jloruka. Bepnsle u HeBepHBIE yTBep)KAcHU. Ciiencteue. Konmpnpumep.

Mnoocecmso. Ilepebop BapuaHTOB.

Tabnunel. Cton0yarbie U KPYroBbIe JUarpaMMBbl.

Yucnosele Habopel. Cpennee apudmernueckoe, MeAuaHa, HauOoOJbIee M HaMMEHbIIEE 3HAYCHUS.
IIpumepol usMeH4UUBbIX GETUYUH.

YacTtoTra ¥ BEpOATHOCTb coObITHA. Ciy4aifHblil BBIOOpP. BbIuncienne BeposSsTHOCTEH cOOBITHUI B OMBITaX €
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.

He3zasucumvle cobbimus. @opmyna cnodicenus 6eposmHocmeli.

Ipumepur cnyuaiinvix eenuyun. Pasnomeprnoe pacnpedenenue. [Ipumepol HopmanbHo2o pacnpedenenus 6
npupooe. Ilonsimue o 3aKone OOTLUIUX YUCEL.



OcHoBHasi 0a30Basi nporpaMmma

Aure0pa m Ha4yaJ1a aHAJIU3a

[ToBTOpenue.Pemenue 3a1a4 ¢ UCHOIH30BAHUEM CBOWCTB YHCEI M CHCTEM CUHCIICHUS, IeTMMOCTH, J10JIeH
Y 4acTeH, NPOLIEHTOB, MOIYJEN uncen. Pelienne 3a1ay ¢ MCIOJIb30BAaHUEM CBOMCTB CTEIIEHEH M KOPHEM,
MHOTOYJICHOB, ITPe00pa30BaHU MHOTOUJICHOB U APOOHO-PALIMOHAIBHBIX BBIPAKECHHIH.

Pemenue 3aau ¢ UCnoyib30BaHUEM IPagyCHOM MEpPHI yriia. Moaysb 4ucia u €ro CBOMCTBA.

Pemenuie 3a1a4 Ha IBUKEHHE U COBMECTHYIO pa0OTY C MOMOIIBIO TUHEHHBIX U KBaJAPATHBIX YPaBHEHUH U
nx cucteMm. Pemenue 3aa4 ¢ IIOMOUIBIO YUCIIOBBIX HCPABCHCTB U CUCTEM HCPABCHCTB C OI[HOI>'I HepeMeHHOﬁ,
C MpUMEHEHUEM H300pakeHUs YHCIOBBIX MPOMEKYTKOB.

Pemenue 3a1a4 ¢ MCHOJIB30BAaHMEM YMCIOBBIX (YHKIMH M HX TpadukoB. Mcmonbp3oBaHue CBOWCTB H

rpadMKOB JIMHEHHBIX M KBAJAPaTU4YHBIX (DYHKIHMA, 0OpaTHOW MPOMOPIHUOHATIBHOCTH U (DYHKIIMU y:\& .

I'paduueckoe penieHre ypaBHEHU 1 HEPABEHCTB.
Tpuronomerpuyeckasi OKpYXHOCTb, paouanuas mepa yena. CHHYC, KOCHUHYC, TAHT€HC, KOMAH2EHC
IIPOU3BOJBHOrO yriia. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO M CJEACTBUS M3 HEro. 3HAYCHMUS

T TN T
Tpuronomerpuueckux Gyukiwmii as yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, g, Z,g, E pan). @opmyvl

CILOJICEHUS MPUSOHOMEMPUYECKUX PYHKYUL, POpMYIbl npUsedenus, opmyibl 080UHO20 ap2yMeHma..

Hynu pyHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH. Hanbounbiiee 1 HanMeHblIee 3Ha4eHue
¢bynkun. [lepuonunyeckue pynkunu. YeTHOCTh U HeUeTHOCTh GyHKIUN. CrooicHbie (hyHKYuUU.

Tpuronomerprueckue (GyHKIuH Y =COSX,Y=SINX,y=1tgx. @yuxyusy =ctgx. CoiicTBa U rpaduKu
TPUTOHOMETPHUYECKUX (DYHKIIUH.

ApPKKOCHHYC, apKCHUHYC, apKTaHI'€HC 4ucia. Apkkomaneenc yucaa. IIpocreiiine TpuroHoMeTpudeckue
ypaBHeHUs. Pelenne TpuroHoMeTpuIeCKUX YPaBHEHUM.

Obpammnvie mpuzonomempuueckue @QyHKyuu, ux ceovcmea u epaguku. Pewenue npocmetiuiux
MPULOHOMEMPULECKUX HEPABEHCME.

CreneHb ¢ AEHCTBUTEIBHBIM ITOKa3aTeJIeM, CBOMCTBA creneHu. [Ipocreiiue noka3aTeabHble ypaBHEHUS
u HepaBeHcTBa. [lokazaTenpHas QyHKIUS U ee CBOICTBA U rpaduk.

Jlorapudm uncna, cBoiictBa norapudma. ecstuunsiii norapubm. Yucno e. Hamypanvhoulii no2apugm.
[IpeoOpa3oBanue norapudmuueckux BolpakeHud. Jlorapupmuueckue ypaBHEHHs] M HEpaBEHCTBA.
Jlorapudmuueckas QyHKINS U ee CBOWCTBA U rpaduK.

Crenennas ¢pyHKLUS U ee CBOMCTBaA U Tpaduk. MppalroHaibHble ypaBHEHMUS.

Memoo unmepsanos ons pewieHus HepageHcma.

IIpeobpazosanus cpaguxos @yHkyuii: cosue 800Jb KOOPOUHAMHBIX OCel, pacmsdceHue u cicamue,
ompaoiceHue OMHOCUMENbHO KOOpOuHammuvlx oceu. I paguueckue memoovl pewieHusi ypasHenun u
Hepasencms. Peuienue ypagueHuii u HEpageHCmes, COOEPHCAUX NeEPEeMEenHYI0 OO 3HAKOM MOOYIIAL.

Cucmemvl  nokasamenvHelx, Jo2apupmMuueckux U  UppayuoHarvuwvlx  ypasHenuti.  Cucmemol
NOKA3AMENbHBIX, 102aPUPMUYECKUX HEPABEHCME.

Bzaumno obpamuvie pynxyuu. I paguxu e3aummno oopammuvix yHkyuil.

Ypaenenus, cucmemul ypasnenuii c napamempom.

[IpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpaduxy ¢yHkuuu. ['eomerpuueckuil u uznueckuit
CMBICIT IPOoU3BOIHOMN. [Ipon3BoIHbIE 31eMeHTapHbIX QYyHKIMHA. [Ipasuna ougpepenyuposarus.

Bmopas npouzeoonas, ee ceomempuueckuii u puzuueckuii CMbicIl.

[Tonatue o HempepbIBHBIX (QyHKIUAX. Touku ’KcTpemMyMma (MakcumMyMmMa M MUHMMyMa). MccnenoBanue
DJIEMEHTAPHBIX (YHKIWH HA TOYKM HSKCTPEMyMa, HAauOoJIbliee W HaWMEHbIIee 3HAYCHHWE C ITOMOIIBIO
Npou3BOHON. [locmpoenue epaguxos ghynkyuii ¢ nomowvio npousgoousix. llpumenenue npouzsooHou npu
peuteHuu 3a0ai.

[lepBooOpasHasi. [lepsoobpasuvie snemenmapuoix @yuxkyuii. Ilnowaos Kpusoruneunol mpaneyuu.
@opmyna Hetomona-Jletibnuya.Onpedenennviii unmeepan. Buiuucnenue niowadeti naockux gpueyp u 00vemos
mei pawjeHusi c NOMOWbI0 UHMe2pad.

I'eomerpus



[ToBTropenue.Penienne 3a1ad ¢ NpUMEHEHUEM CBOMCTB (UTYp Ha IJIOCKOCTH. 3a[aul Ha JJOKA3aTeIbCTBO
U IOCTPOEHHME KOHTpIpUMEpOB. lcronp3oBaHMe B 3ajjadyax MPOCTEHINNX JIOTMYECKUX MpaBuil. PemieHue
3aJ1a4 C MCIOJIb30BAHUEM TEOPEM O TPEYTOJIbHMKAX, COOTHOLIECHUM B IMPSIMOYTOJIBHBIX TPEYrOJIbHHUKAX,
(bakTOB, CBA3aHHBIX C YEThIPEXyrojbHUKaMH. PerieHue 3agau ¢ UCHONb30BaHUEM (AKTOB, CBS3aHHBIX C
OKpYKHOCTsIMU. Perienue 3aj1ay Ha M3MepeHUsl Ha IJIOCKOCTH, BBIUMCIEHHME JIMH U Iulomanel. Pewenue
3a0au ¢ NOMOWbIO 8eKMOPO8 U KOOPOUHAM.

Harmsinnas crepeomerpusi. @urypsl U ux u3odpaxenus (KyO, mupamuaa, npusma). OcHosHble NOHAMUSA
cmepeomempuu u ux ceoticmea. CeueHus Ky0a U TeTpasipa.

Touka, npsiMas U IIOCKOCTb B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U CIIEJACTBUS U3 HUX. B3aumHoe
pacroyio’)keHue MpsAMBIX M IUIOCKOCTeH B IpocTpaHcTBe. [lapamiesnbHOCTh NpsIMBIX M IUIOCKOCTEH B
npoctpaHcTBe. M300paxenne npocTeimmx MpoCcTpaHCTBEHHBIX (PUTYp HA TNIOCKOCTH.

PaccrosHus Mexny purypamu B IpOCTPaHCTBE.

Vsl B ipocTpaHcTBe. [lepneHuKysipHOCTb NPSAMBIX U IIJIOCKOCTEM.

ITpoekiuss ¢urypsl Ha IUIOCKOCTh. IIpu3HaKuM NEPHEHIUKYIIPHOCTH NPSAMBIX M IIOCKOCTEH B
npoctpaHcTBe. Teopema o Tpex NepneHAuKyIsIpax.

Mpuororpanauku. [lapamienenunen. CBolicTBa mpsiMOYTroJibHOTO napaiienenuneaa. Teopema [Tudaropa
B nipoctpancTie. [Ipu3ma u nupamuaa. IlpaBunpHas nupaMuia v npaBuibHas npusma. Ilpsmas nupamuia.
DneMeHTb! IPU3Mbl U TUPAMU/IBL.

Tena Bpamenus: WIMHAP, KOHYC, cepa u map. OCHOBHBIE CBOWCTBA MPSAMOr0 KPyroBOro LMIMHAPA,
IPSIMOTO KPYroBoro KoHyca. M3o0pakeHue Teis BpalieHus Ha MJI0CKOCTH.

IIpeocmasnenue 06 yceuenHom Komyce, ceuenusi KOHyca (napanieibHoe OCHO8AHUI0 U NPoXoosauee yepes
8EPUIUHY), CeueHUs YUTUHOPA (NapalelbHO U NepReHOUKVIAPHO ocu), cevenus wapa. Pazeepmka yununopa
U KoHyca.

IIpocmetiwue KomMOuHayuyu MHO202PAHHUKOG U mell epaujerus mexcoy cooboll. BpluucieHre 3J1eMEHTOB
MPOCTPAaHCTBEHHBIX (puryp (pedpa, TuaroHasu, yribl).

[Tnomans MOBEPXHOCTU MPaBHJIBHOW MUpaMUIbl U NpAMOM mpu3Mel. Ilnomans mOBEPXHOCTH MPSIMOTO
KpyroBOro LIUJIMHAPA, IPSIMOro KpYyroBOro KOHyca U Iapa.

[Tonsatue 06 o6beme. OOBEM MUpaMubl U KOHYCa, MPU3Mbl U LWIHHApPa. O0beM m1apa.

Ilooobnvie mena 6 npocmpancmee. COOTHOUIEHHS] MEXIYy IUIOIIAJSMU IMOBEPXHOCTEH U OObeMaMu
MOIOOHBIX TEIL.

Heudicenus 6 npocmpancmee: NapaiienbHulil NEPEeHOC, YEHMPATbHAs CUMMEMPUs, CUMMempus
omuocumenvHo niockocmu, nosopom. Ceovicmea ogudicenui. Ilpumenenue 08uxiceHull Npu peuteHul 3a0ay.

BexTops! 1 koopauHaThl B mpocTpancTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpA HA YHCIIO, YTOJI MEXKIY
BekTopamu. KoJuinHeapHble U KOMITJIaHapHbIE BEKTOpBl. CkanapHoe npoussedenue eekmopos. Teopema o
PA3N0NCEHUU 8EKMOpA NO Mpem HeKOMHAAHApHbIM eekmopam. CKanapHoe npouzgedeHue 6eKmopos 6
koopounamax. Ilpumenenue 6exmopos npu pewienuu 3a0a4 Ha HAxoHCOeHUue paccmoanull, OJUH, NIOWAoell U
00bemMo8.

Ypaenenue nnockocmu 6 npocmpancmee. Ypasnenue cpepvr 6 npocmparncmee. Popmyna 07 8bl4UCIEHUSA
PACCMOSHUS MeNCOY MOUYKAMU 8 NPOCMPAHCHEe.

BepositHOCTB M cTaTucTHKA. PadoTa ¢ JaHHBIMU

[ToBTOpenue. Pemenue 3agau Ha TabnuuHoe U Tpaduyeckoe MpeAcTaBleHUe NaHHBIX. Mcmonb3oBaHue
CBOMCTB U XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEAHUX, HAUOOJIBIIIETO U HAUMEHBIIIETO 3HAYCHHS, pa3Maxa,
oucnepcuu. Pewenue 3adau Ha onpedeleHue YACMOmMbl U 6epOAMHOCU cobbimull. Buviuucnenue
geposimHocmell 8 ONbIMAX C PABHOBO3ZMONCHLIMU INeMEeHMApHbIMU ucxooamu. Pewenue 3adau c
npumenenuem Komburnamopuku. Pewenue 3a0au na vlyucienue 8eposmHocmel He3a8UCUMBIX COObIMUL,
npumeHenue popmyvl crodicenus geposimiHocmel. Peulenue 3a0au ¢ npumenenuem ouazpamm Jiliepa, depesa
geposimuocmell, popmyavt bepryinu.

Yenosnas eeposmuocms. Ilpasuno ymmnoscenus eepoasmuocmett. Popmyna noaHou 6eposimHoCmu.

Huckpemnvie  cnyuatinvie  @eruuunvl U pacnpeoenenus.Hezasucumvie — crayuaiinvie  8enUUUHDBL.
Pacnpeoenenue cymmor u npouszsedenus He3a8UCUMBIX CIYYAUHBIX BETUYUH.

Mamemamuueckoe odxcudanue u oucnepcus CAy4auHou eeruyunvl. Mamemamuueckoe odcuoanue u
oucnepcusi Cymmvl CIyyaHuix eenudut. I eomempuueckoe pacnpedenenue. bunomuanvnoe pacnpedenenue u
e2o ceolcmaa.



Henpepuvignuvie cnyuaiinvie eenuuunvl. Ilowamue o niomuocmu eeposimuocmu. PasnomepHoe
pacnpeoeneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbl.

llonamue o Hopmanvnom pacnpedenenuu. Illapamempvl HopmanbHo2o pacnpeodenenus. Ilpumepol
CYUAUHBIX 8EIUYUH, NOOYUHEHHBIX HOPMATLHOMY 3aKOHY (ROZPEUHOCIb USMEPEHUL, POCT Yelo8eKa).

Hepasencmeo Yeoviwmesa. Teopema Bepuynnu. 3axon 6onvuiux uucen. Bvibopounwiii memoo uzmeperus
gepoamuocmel. Ponv 3axona 6onvuiux uucen 8 Hayke, npupooe u oowecmeae.

Kosapuayus o0s6yx cayuatineix eenuuun. Illonamue o kosppuyuenme koppenayuu. CoemecmHvie
HaO00eHUs 08YX CIYUAUHBIX 8elUdUH. BbibopouHblil Kodhhuyuenm koppenayuu.

Yriay0aeHHbli ypoBeHb

Auire0pa 1 HayaJIa aHAJIU3A

[ToBTOpenue. Penmienue 3aaa4 ¢ UCIOIb30BAHUEM CBOMCTB YHCEII MU CUCTEM CUMCIICHUS, AEJTUMOCTH, JOJIEU
Y YacTeH, MpOLEHTOB, MOJyJeH uucen. Pelienue 3a1ay ¢ MCMOIb30BAHUEM CBOMCTB CTENEHEH M KOpPHEH,
MHOTOYJICHOB, MpeoOpa3oBaHUl MHOTOWICHOB U JIPOOHO-pPAIMOHAIBHBIX BBIpaKCHUU. PemieHue 3amad c
HCIIOIb30BaHUEM T'PaJyCHOM Mephl yriia. Moayiab 4uciia M ero CBOMCTBA. PemnieHue 3ama4 Ha IBHOKCHUE U
COBMECTHYIO pabOTy, CMECH M CIUIaBbl C IMOMOIIBIO JIMHEWHBIX, KBAJAPATHBIX M JIPOOHO-pAlMOHATBHBIX
ypaBHEHUH U UX cucTeM. PelieHue 3a7a4d ¢ TOMOIIBIO YUCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OAHON
MePEMEHHOM, C MPUMEHEHHEM H300paKEHUsI YUCIOBBIX IIPOMEKYTKOB. PelieHue 3a1ad ¢ UCoab30BaHIEM
YUCIOBBIX (YHKIMI U ux rpadukoB. Mcrnonb3oBaHue CBONCTB M IpaUKOB JTUHEHHBIX M KBaJAPATUUYHBIX

GbyHKIU, 00paTHOW MPOMOPIUMOHATHLHOCTH U (PYHKLIUU y:\/; . I'padmyeckoe peuieHue ypaBHEHHH U

HepaBeHCTB. Vcrnonp30BaHue onepaiuii HaJ MHOKECTBAMH U BBICKa3bIBaHUAMU. VIcTI0nb30BaHNEe HEPABEHCTB
U CHUCTEM HEPABEHCTB C OJIHOM MEPEMEHHOW, YMCIIOBBIX MPOMEKYTKOB, UX OOBbEIUHEHUN U NEpPEeCeUCHUM.
[IpumeneHue Tmpu peHIEHUH 3aJad CBOWCTB apU(PMETHUYECKOH U TeOMETPUYECKOW MPOrpeccuw,
CYMMHPOBaHHSI OECKOHEYHOU CXOSIICHCS T€OMETPUUECKOU MPOTPECCUH.

MHokecTBa (YMCIOBBIE, TeOMETPUUECKUX (pUryp). XapakTepuCcTUYECKOE CBOWCTBO, SJIEMEHT MHOXKECTBA,
MyCcTO€, KOHEUHOE, OeCKOHEUHOe MHOKeCcTBO. CrocoObl 3amanus MHOKECTB [logMHOkecTBO. OTHOIICHUS
MIPUHAJJICKHOCTH, BKJIIOYEHMsI, paBeHcTBa. Omnepanuu Haa MHoxectBamu. Kpyru Oiinepa. KoHeunbslie u
0eCKOHEUHbIe, CYCTHBIC U HECUETHBIC MHOKECTBA.

VictuHHBIEC M TOKHBIE BHICKA3bIBaHUS, OTIEPAIlUU HAJl BBICKA3bIBAHUSAMHU. Aeebpa svickazvieanuii. CBA3b
BBICKa3bIBaHUI ¢ MHOXecTBaMH. KBaHTOPHI CYIIIECTBOBAaHHS U BCEOOITHOCTH.

3akoHbl JOTUKU. OCHOBHblE 02utecKkue npaguia. PelieHue JOruuecKux 3aauc UCIoIb30BaHUEM KPYTOB
Diinepa, 0CHOBHbBIX 102UHeCKUX NPAsUL.

YmozakmoueHus. OOOCHOBaHUSA U JTOKA3aTENbCTBO B MareMaTuke. Teopembl. Buabl mMaTremMaTuyeckux
yTBEpXKACHUHN. Budsl dokazamenvcme. Mamemamuueckas uHOyKyus. Ymeepoacoenus. oopamuoe 0aHHOMY,
NPOMUBONONIONCHOE, 0OpaAmMHOe NPOMUBONONONHCHOMY OanHoMm). IIpu3HaK W CBOWCTBO, HEOOXOIWMBIE U
JOCTaTOYHBIE YCIIOBUSI.

Ocnognas meopema apugpmemuxu. Ocmamku u cpaguenus. Aneopumm Eexnuoa. Kumatickas meopema 06
ocmamxkax. Manaa meopema Depma. Q-uunvle cucmemvl cuucienus. Pynxkyus Dinepa, 4ucio u cymma
Oenumeneu HAMYPAaIbHO20 YUCTA.

Panunannas mepa yria, TPUTOHOMETpPHYECKAsl OKPYXHOCTb. TpuUroHOMeTpuyeckue (PyHKIUHM YUCENl U
yriaoB. DopMynbl TPUBENCHUS, CIOXKEHUS TPUTOHOMETPUYECKUX (DYyHKUUN, (GOpMyIbl ABOMHOTO H
MIOJIOBUHHOTO aprymeHTa. [IpeoOpa3zoBaHue CyMMBbI, Pa3HOCTH B IPOU3BEJIEHUE TPUTOHOMETPUUYECKUX
¢byHKUIMH, 1 HAOOOPOT.

Hynu ¢pyHKmm, mpoMexyTKH 3HaKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbosnbiiee 1 HauMeHbllee 3HaueHe
¢bynaknun. [lepuonnyeckue GyHKIUU UM HaMMEHbIIUN Tiepuoa. UeTHble u HeueTHbIE QYHKIUU. DyHKyuu

«OpobHas yacms yucia» Y = {X} u «yenas wacmo yuciay Y = [X] .

Tpuronomerpuueckue (YHKIHMU YHCIOBOTO aprymenTa Y =COSX, Yy=sinX, y=tgx, y=ctgx.
CaoiicTBa U rpa Ky TPUTOHOMETPUUYECKUX (DYHKIIUH.

OOparHple TPUTOHOMETPUYECKHE (DYHKIIMM, WX TJIABHBIC 3HAYCHHWS, CBOWCTBA © Tpadukw.
Tpuronomerpuueckue ypaBHeHus. OTHOPOJIHbIE TPUTOHOMETPUUYECKHUE ypaBHEHHU. PelieHne npocrermmx
TPUTOHOMETPUYECKUX HEPABEHCTB. [IpocTeliie CHCTEMBI TPUTOHOMETPUYECKUX YPABHEHUN.

Crenenb ¢ AeMCTBUTENBHBIM MTOKa3aTelIeM, CBOMCTBA cTeneHu. [IpocTeiline nokasaTenbHble YpaBHEHUS
u HepaBeHcTBa. [loka3aTenbHas QyHKIMS U ee cBoicTBa U rpaduk. Yucno € u dyHkuus y =e*.



Jlorapudm, cBoiictBa norapudma. JlecaTHuHBIE W HaTypanbHbIi sorapudm. IIpeoOpazoBanue
norapuMudeckux BeipakeHuid. Jlorapudmudeckue ypaBHeHUs M HepaBeHCTBa. Jlorapudmuyeckast QyHKIIHISA
U ee CBOWCTBA U rpaduK.

Crenennas ¢pyHKIMS U ee cBoiicTBa U rpaduk. MppanuoHanbHble ypaBHEHUS.

IlepBuuHbIE NPECTABICHNS O MHOYKECTBE KOMIUIEKCHBIX YUCEN. /[eicmeuss ¢ KOMNIAEKCHbIMU YUCTIAMU.
Komnnexcro conpsscennvie uucna. Mooyns u apeymenm uucaa. Tpueonomempuueckas popma KOMNieKCHO20
yycna. Pewenue ypasnenuii 8 KOMNieKCHbIX YUCTAX.

MeTton nHTEpBaIOB I pelieHus HepaBeHCTB. [IpeoOpa3oBanus rpadukoB pyHKUMNA: CABUT, YMHOKEHHE
Ha YMCIIO, OTPAXCHWE OTHOCHTEIBHO KOOPIMHATHBIX oceil. I'paduyeckre MeToapl pemeHust ypaBHEHUN |
HepaBeHCTB. PenieHne ypaBHeHH U HEPABEHCTB, COJIEPKAIINX MEPEMEHHYIO TI0]I 3HAKOM MOJTYJIS.

CucTeMbl TOKa3aTeIbHbIX, JOrapU(PMUUECKUX U UPPALMOHAIBHBIX YpaBHEHUH. CHCTEMBI TOKA3aTENIbHBIX,
Jorapu(MUUECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.

B3aumnuo obparubie ¢pyHkimu. ['paduku B3auMHO 00paTHBIX (QYHKIUIA.

YpaBHEHHUSI, CHCTEMbI YPAaBHEHUH C TapaMeTPOM.

@Dopmyna bunoma Hviomomna. Pewenue ypagnenuil cmenenu eviuie 2 CneyudanbHulx 6uoos. Teopema
Buema, meopema besy. I[lpusooumvie u Henpusooumvie mHo2ouneHvl. (OCHOBHAs meopema aneeobpul.
Cummempuueckue muocounensl. L{enouuciennvie u yenr03HauHble MHO20YNEHDbL.

Juogpanmosel ypasnenus. Llennvie Opobu. Teopema Pepma o cymme K8aopamoa.

Cymmbl u psiovl, Memoovl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubudiCeHUU OeticmeumenbHbIX YUcel payuoHATbHbLIMU.

MHmnooicecmea na KOOPOUHAMHOU NIOCKOCMU.

Hepasencmeo Kowu—Bynaxkosckozo, nepaserncmeo Hencena, nepasencmea o cpeoHux.

[Tonsatne mpenena ¢yHKIMHM B TOuKe. [lonamue npedena yHkyuu 6 OeckoHeunocmu. Acumnmomul
epaguxa Gynkyuu. CpagneHnue OeCKOHEYHO ManvlXx U OeckoHeyHo 6onvuux. HempepblBHOCTh (DyHKIUU.
Cesoticmsa nenpepuiguvix ¢hynxyui. Teopema Betiepuwmpacca.

Huddepenuupyemocts ¢pynkuuu. [IponsBoanas Gpynkuuu B Touke. KacatenbHas k rpaguky QyHKIIHH.
['eomerpuueckuii u GU3NIECKUN CMBICT TPOU3BOAHON. [Ipumenenue npouzsoonoti 6 ¢huzuke. [Ipon3BoiHbIE
aneMmeHTapHbIX QyHkuuid. [IpaBuna nuddepennupoBanusi.

Bropas npousBoHast, ee reOMeTpUIECKUi U (PU3HMYECKHII CMBICI.

Touku skcTpemyma (MakcuMyma M MUHHUMYMa). MccrnemoBaHue sneMeHTapHBIX (GYHKIUH Ha TOYKH
JKCTpeMyMa, HauOousblliee M HaUMEHbIllee 3HaYEHHE C MOMOILBI0 NMPOU3BOAHON. [locmpoenue epaguxos
dyHrkyull ¢ nomowpio npouszsoonvix. Illpumenenue npoussoOHol npu peweHuu 3aoad. Haxoowcoenue
IKCMPEeMymMos8 PYHKYUll HECKOIbKUX NEePeMEHHDBIX.

ITepBooOpasnas. Heonpenenenusiif umuterpan. [lepBooOpas3Hble sneMeHTapHbIX (yHKIui. Ilnomans
KpuBoNMHENHHOM Tpaneuuu. @Dopmyna HeroTtona-JleliOnuna.Onpenenennslii uHTErpasi. Buiuucienue
niowaoel nI0CKux ueyp u o6vemos mei 8pawjeHus ¢ NOMOubIo UHmMe2paa..

Memoowi pewenus yHKYUOHANLHBIX YPAGHEHUL U HEPABEHCME.

I'eomerpus

IToBropenue. Pemenue 3amad ¢ MCHOIB30BAaHHEM CBOWMCTB (UTyp Ha IMocKocTH. Perienue 3amgay Ha
JI0Ka3aTeJIbCTBO U MOCTPOCHUE KOHTPIPUMEpOB. [IpruMeHeHre NpoCcTeNINX JIOrM4ecKuX npasuil. Pemenue
3a/la4 C MCIOJIb30BAHUEM TEOPEM O TPEYTOJIbHMKAX, COOTHOLIEHUM B IPSIMOYTOJIBHBIX TPEYrOJIbHHUKAX,
(akToB, CBA3aHHBIX C YEThIpEXYrojbHUKaMu. PerieHue 3agad ¢ HCIOJIB30BAHUEM (PAKTOB, CBSI3aHHBIX C
OKpYKHOCTsIMU. PerieHue 3as1ay Ha M3MepEHUs Ha IJIOCKOCTH, BBIYMUCICHMS JJIMH U IUIoWanen. Pewenue
3a0ay ¢ NOMOWbI0 8eKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpus. [lpuszma, napamuienenunen, nupaMua, TETpadap.

OCHOBHBIE MTOHATHUS TEOMETPUU B TPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX. [lonamue
00 akcuomamuiecKom memooe.

Teopema Menenass Onsn mempas’opa. IlocTpoeHue cedeHWid MHOTOTPAHHUKOB METOJOM  CIIEOB.
IlenTpansHOe mpoekTupoBanue. Iloctpoenne ceueHnii MHOrOrpaHHUKOB METO/I0OM MPOEKIUH.

CkpenuBaronyecsi mpsiMble B MIPOCTPAHCTBE. YTOJI MEXKIY HUMH. Memoovl HaxodxcoeHus paccmosauuil
MeAHCOY CKPeuUBArOUWUMUCS NPAMBIMU.

Teopemsl 0 napauIeNIbHOCTH MPSAMBIX U INIOCKOCTEN B IpocTpaHcTBe. [lapamienbHoe nNpoeKkTupoBaHue u
nuzo0paxenue Guryp. I eomempuyeckue mecma mo4ex 6 NpoOCMpaHcmae.



[eprieHAUKYIAPHOCTD MPSAMOI U TIOCKOCTH. OPTOroHaIbHOE MPOSKTUpOBaHUEe. HakIOHHBIE M IPOEKITHH.
Teopema o Tpex nepneHAUKYIsIpax.

Buowvr mempasopos. Opmoyenmpuyeckuti mempas’op, KapKaCHbulll mempasop, PAGHOCPAHHBIN Mempas30p.
IIpsmoyeonvrolii mempasop. Meouanuvl u 6umeouarvl mempas’opa.

Hocmpausanue mempasopa 0o napanienenuneod.

Paccrosnust mexnay ¢urypamu B mpocTpaHcTBe. OOWIMN MEpHeHIUKYISp IBYX CKPEHIMBAIOIIMXCS
MPSIMBIX.

Yrael B mpoctpaHcTBe. [lepneHAMKYISpHBIE IUIOCKOCTH. [110wadb Opmo2oHANbHOU NpOoeKyuu.
Ilepnenouxynapnoe ceuenue npusmvi. Tpexepanmuvitl u mHocoepauHwlil yeon. Ceolicmea NIOCKUX Y2No8
MHo202panHoz20 yena. Ceolicmea nioCKUx u 08yepAHHbIX V2llo8 mpexspanHo2o yaia. Teopemvl KOCUHYCO8 U
CUHYCO8 OJI51 MPEXSPAHHO20 Yeld.

Bunelt MHOrorpaHHukoB. Pazeéepmxu  mHocoepannuxa. Kpamuatiwue nymu Ha nogepxHocmu
MHO202PAHHUKA.

Teopema Dtinepa. 1lpaBunbHbIE MHOTOIPAHHUKHU. /[80UICMBEHHOCTb NPABUNLHBIX MHO202PAHHUKOS.

ITpusma. [lapamnenenunen. CpoiictBa napamuienenunena. [Ipsmoyronsusiii napamenenunesa. Haknonssie
MPU3MBI.

IMupamuna. Bunel nupaMug. DiaeMEHTH IPaBWIbHON nupaMujel. [Iupamuabl ¢ paBHOHAKIOHEHHBIMU
pebpamu U rpaHsIMH, UX OCHOBHBIE CBOMCTBA.

[Tnomaayu moBepxHOCTEH MHOTOTPAHHUKOB.

Tena BpameHus: HUIMHAP, KOHYC, map u cepa. CeyeHus MUIMHAPA, KOHyca u mapa. [llapoBoii cermenr,
IapPOBOM CJIOM, IAPOBOW CEKTOP (KOHYC).

YcedeHnHas mUpaMu/ia U yCEUeHHBIN KOHYC.

Onemenmoi cpepuueckou ceomempuu. Konuueckue cevenus.

Kacarenbuble mnpsmble W MI0ockocTH. BrnucanHele u omnucaHHble cdepsl. Kacarowuecs cgepol.
Kombunayuu men epawenus.

Bektopsl 1 koopauHaThl. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpA Ha YUCIO. YTOJ MEXIY BEKTOPaMHU.
CkansipHO€ ITPOU3BEICHNUE.

VYpaBHenue Mmiaockoctd. Popmyna paccTOSHUS MeEXAy Toukamu. YpaBHeHHe cdepbl. DPopmyna
paccmosnus om mouku 00 niockocmu. Cnocobvl 3a0anus NPAMOU YPaGHEeHUAMU.

Pewenue 3a0au u doxkazamenbcmeo meopem ¢ NOMOWbIO 8eKMOPO8 U MeMmoOOM KOOpOUHam. DliemMeHmobl
2eomempuu macc.

[Tonsatue o6bema. OOBEMBI MHOTOTPaHHUKOB. OOBEMBI TeN BpallleHUs.. AKcuomuvl 00vema. Bvi6oo ¢popmyn
00beM08 NPAMOY20NIbHO20 napasieienunedd, npusmvl U nupamuovl. Popmynvl 051 HAX0NHCOeHUs 0Ovema
mempasopa. Teopemvl 06 omuoueHUsAX 0ObLEMOS.

Ipunooscenuss unmecpana K 6vblYUCIEHUIO 00beMO8 U nosepxHocmeti men epawjenus. I[lnowaos
cghepuueckozo nosica. Obvem waposoeo cnos. Ilpumenenue 06vemos npu pewieHuu 3a0ay.

[Tnomans chepsl.

Paszeepmia yununopa u konyca. Ilnomaap MoBEpXHOCTH HMWJIMH]IPA U KOHYCA.

KomOunHamm MHOTOTpaHHUKOB U TEJI BpaIICHUSI.

ITonoGue B mpocTpancTBe. OTHOIIEHHE 0OBEMOB U IUIOLIA/IeH MOBEPXHOCTENW MOJOOHBIX (PUryp.

suoicenuss 6 npocmpancmee. napannienbHbili NEPEHOC, CUMMEMPUSL OMHOCUMENLHO NIOCKOCMU, UEeHMPATbHAS
cuUMMempus, NOBOPOM OMHOCUMENTLHO NPSIMOLL.

Ilpeobpazosanue nooodus, comomemus. Pewenue 3adauy na naockocmu ¢ UCNONBL30GAHUEM
cmepeomempuieckux Memooos.

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TeOPHUs rPpadoB 1 KOMONHATOPHKA

[ToBTOpenue. Vcnonp3oBanue TabmuI U AuMarpaMM JUIsl MpeJCTaBiIeHMs JaHHBIX. PelleHue 3aaay Ha
PUMEHEHHE OMUCATENbHBIX XapaKTEPUCTHK YUCIOBBIX HAOOPOB: CpeHUX, HAMOOJBIIEr0 M HAUMEHBIIETO
3HA4YEHMsI, pa3Maxa, AMCIEPCHH M CTaHAAPTHOIO OTKJIIOHEHWsA. BpluncieHue 4acToT M BEpOSITHOCTEU
cOOBITHI. BpIuMCieHHEe BEpOSTHOCTEW B OMNBITaX C PAaBHOBO3MOXKHBIMU 3J€MEHTapHBIMU HCXOJaMH.
Hcnonb3oBaHne KOMOMHATOpUKHU. BpluncieHne BeposiTHOCTEH He3aBHCHMBIX coObITHH. Vcmonb3oBaHue
(bopMyIIBI CIIOKEHHS BEpOATHOCTEH, Auarpamm Difniepa, epeBa BeposiTHOCTe!, popmyiisl bepHymu.

Beposmuocmuoe npocmpancmeo. Akcuomvt meopuu 6eposimuocmell.

YcnoBHas BeposTHOCTb. [IpaBmiio ymHOeHHs BeposTHOCTEW. Popmyra oHOK BeposiTHOCTH. Dopmyna
baiieca.



JlMcKpeTHbIE cilyyaliHble BEIMUYMHBI U pacnpenencHus. CoBMecTHbIE pacnpezeneHus. Pacnpenenenue
CyMMBbl M IPOU3BEICHUS HE3aBUCHMBIX CIYYalHBIX BEJIMYMH. MaTeMaTHudeckoe OXUIaHUE W TUCIEPCHUS
CIIy4alHOM BeIMYHUHBL. MaTeMaTH4eCKOE OKUJAHUE U JUCIIEPCUSI CYMMBI CIIy4alHbIX BEJIMYHH.

bunapnas cnywaitHas BenuuuHa, pacnpeneneHue bepnymm.'eomerpuueckoe  pacmpenesieHHe.
bunomuanbHOE pacnpenieneHue U ero CBOMCTBa. [ unepeeomempuieckoe pacnpeoeieHueu e2o ceolcmada.

HenpepsiBHble citydaiinble BeanurHbl. [I0THOCTH BeposiTHOCTH. PyHKIMA pacnipenenenus. PaBHomepHoe
pacupeneneHue.

IlokazamenvHoe pacnpedeneHue, e2o0 napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpeneneHue. Dynkuusa Jlamnaca.
[TapameTrpsl HOpManbHOTO pacnpeneneHus. [Ipumepsl caydailHbIX BEJIMYUH, MOJYMHEHHBIX HOPMAaJbHOMY
3aKOHY (IIOTPEIIHOCTh U3MEPEHUMN, POCT UeloBeKa). [lenmpanvras npedenvHas meopema.

Hepasencmeo Yebwviuesa. Teopema UYebviwesa u  meopema bBepnynnu. 3axon 6Oonvwux uucen.
Buibopounwiii memoo uzmepenus eepoamuocmei. Ponb 3akona 6oabuiux uucen 6 Hayke, npupooe u ooujecmae.

KoBapuanuss nByx cinydailHeix BenuuuH. [lonstue o koaddunuente koppensiuu. CoBMeCTHbIE
HAOJIOACHNUS IBYX CIIy4allHBIX BEIHMUUH. Boibopounsiil koagguyuenm xopperayuu. Jluneiinas peepeccus.

Cmamucmuyeckaa cunomeza. Cmamucmuka Kpumepus u ee YpoeeHb 3Hauyumocmu. Ilposepka
npocmenwux 2unomes. IMnupuiecKue pacnpeoenenus U ux Cési3b ¢ meopemudecKuMu pacnpeoeneHusimu.
Panzosas xoppensayus.

Ilocmpoenue coomeemcmeuti. HuvekmusHvle u ciopvbekmusHvlie coomeemcmeus. buekyuu. /{uckpemmuas
Henpepwvignocms. Ilpunyun /[upuxie.

Koouposanue. Jleouunas 3anuce.

Ocnognbie nouamusi meopuu epaghos. /lepeews. [leouunoe depeso. Cesasnocmo. Komnonenmoi céaznocmu.

Ilymu na epaghe. diineposol u I amunbmonogol nymu.

TemaTuueckoe IVIAHUPOBAHUE

Ne Pazngen Coaep:xaHue o reMam Kou-Bo
4acoB
1 IToBTOpenue kypca 9 kimacca 6
2 | YucjaoBble u OyKBeHHbIE JlelicTBUTENBHBIE YnCIIa 14
BbIpa:KeHH s
3 | ®yHKIHH Yucnossle GYHKIMU 10
4 | dynkoun TpuroHomerpryeckue GyHKIUH 24
5 | YpaBHeHusi 4 HepaBeHCTBa | TPHTOHOMETPHYECKHE YpaBHEHHUS 10
6 | UncioBble U OyKBeHHbIE [TpeoOpazoBaHKe TPUTOHOMETPHUECKUX BBIPAXKEHUH 18
BbIpa:KeHH s
7 | UncyioBble U OyKBeHHbIE KowmriekcHsle uncna 9
BbIpa:KeHHsI
8 | Hauana matemaTudeckoro | [IpousBoanas 29
aHA/IN3a
9 | DnemeHTHI Komb6uHaTopurka u TeopHst BEpOSITHOCTH 7
KOMOUHATOPHKH,
CTATHCTHKH U TEOPUHU
BepOSITHOCTEM
10 | I'eomeTpus AKCHOMBI CTEPEOMETPUHN 5)
11 | I'eomeTpus ITapannensHOCTh NPSIMBIX U IITIOCKOCTEN 19
12 | I'eomeTpus IlepneHAMKYISPHOCTD NPSIMBIX M INIOCKOCTEN 20
13 | I'eomeTpus MHOTOrpaHHUKH 12
14 | I'eomeTpus BekTopbl B IpOCTpaHCTBE 7
15 ITorTOpenwue kypca 10 kiracca 20
210
1 IToBTOpenne kypca marematuku 10 kinacca 8
2 | YncsioBble H OyKBeHHbIE MHorouieHsl 9
BbIpaKeHUsl




3 | UncioBbie u OyKBEHHbIE CreneHu 1 KOpHHU. 11
BbIPasKeHU s

4 | ®yHkOUH Crenennbie QyHKIUU. 7

5 | YncjoBble H OyKBEeHHbIE W3BnedeHne KOpHs N-0i CTENEHHU U3 KOMILJIEKCHOTO 2
BbIPAKEHUsI qucia

6 | ®yHknuu [Toka3zarenbHas u orapupmMudeckas GyHKIUN 6

7 | UncaoBble 1 OyKBeHHbIE Jlorapudwmsl, cBoiicTBa orapudmon 8
BbIPAKEHUsI

8 | Hauana matemaTndeckoro | Jludpdepenunpoanue nokazareabHOU U 3
aHaJIM3a JorapupMUIEcKoi QyHKITHH

9 | YpaBHenus u HepaBencrBa | [loka3zarenbHble u orapudmMuyeckue ypaBHeHUs U 16

HEpaBEHCTBA

10 ITpo6Hoe TecTupoBanue B hopmare EI'D 4

11 | Havana matemaruudeckoro | [leppooOpasHas u HHTErpa 10
aHaJImM3a

12 | YpaBHeHusi 1 HepaBeHCTBA | YpaBHEHUS U HepaBeHCTBA. CUCTEMbl ypaBHEHUI U 25

HEPaBEHCTB

13 | DnemenTHI DeMEHThI TEOPUU BEPOSITHOCTH U MATEMATUYECKOU 13
KOMOUHATOPHUKH, CTaTHCTUKH
CTATUCTUKHU U TEOPUHU
BEPOATHOCTEM

14 | T'eomeTpus MeTo1 KOOpAMHAT B TPOCTPAHCTBE 13

15 | 'eomerpus Hununap, KOHYyC, map 15

16 | 'eomeTpus OO6bembl TN 23

17 | 'eometpus HekoTtopsle TeopeMbl IIIaHUMETPUHU 7

18 [ToBTOpenue kypca marematuku 10 u 11 knaccon 30

Pemenne yueOGHO-TpEHUPOBOYHBIX TECTOBBIX 3aJaHUM
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