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1. IlnaHupyemble pe3yJbTaThl H3YUYEHHUs] Y4eOHOr0 npeaMera (Kypca)

«MareMaTHKa: a.nre6pa N HAaYajJa MaTeMaTH4Y€CKOro anajiuia, recoMeTpusa»

JIN4HOCTHBIE pe3yJbTaThbl

OpHUEHTAIHS 00YJAIOIIUXCS HA TOCTHKEHUE JIMYHOTO CUACThS, PEATU3AlNI0 TTO3UTHBHBIX KU3HEHHBIX
MEePCIEKTHB, WHUIIMATUBHOCTh, KPEAaTUBHOCTh, TOTOBHOCTh W CIOCOOHOCTh K JIMYHOCTHOMY
CaMOOIIPEJICIICHHUIO, CITOCOOHOCTh CTaBUTH 117U M CTPOUTH KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh OOECHEYHTh ceOe M CBOMM OJM3KHUM JOCTOMHYIO JKH3HB B IPOIECCE
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIESITEILHOCTH;

TOTOBHOCTh M CIHOCOOHOCTh OOYYArOMIMXCS K OTCTAaMBaHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHHsI, TOTOBHOCTh M CIIOCOOHOCTh BBIpaOaThIBaTh COOCTBEHHYIO ITO3HMIIMIO IO OTHOIIECHHIO K
OOIIIECTBEHHO-TIOJIATHYECKUM  COOBITUSIM TPOILIOTO M HACTOSIIETO HAa OCHOBE OCO3HAHUSA |
OCMBICJIEHUS UCTOPHUH, TyXOBHBIX [IEHHOCTEW U IOCTUKEHUIN HAIIEH CTPaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCsl K CaMOPa3BUTHIO M CAMOBOCIIMTAHUIO B COOTBETCTBHUH C
001I1eYeIIOBEUYECKMMU IIEHHOCTSMHU 1 HJIeajlaMH T'PaKJaHCKOT0 O0IIECTBa, MOTPEOHOCTh B (DU3UIECKOM
CaMOCOBEPIIICHCTBOBAHUH, 3aHATUSIX CIIOPTUBHO- 03/I0POBUTEILHON JI€SITEIBHOCTHIO;

NPUHATHE W pealu3anus ICHHOCTEH 310poBoro W 0Oe3omacHoro oOpa3a KU3HH, OepekHoe,
OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY M IICHXOJOTHYECKOMY
3710pOBbIO;

HPABCTBEHHOE CO3HAHUE M TOBEJCHHE HAa OCHOBE YCBOEHHUS OOIIEUeIOBEUECKUX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHUA M TOBEJEHUS B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTH U CHOCOOHOCTH BECTU
TUajor C JPYTUMH JIIOJbMH, JOCTHTaTh B HEM B3aWMOIIOHUMAaHHWS, HAXOIUTh OOIIUE IEeTu |
COTPYAHMYATH JUJISl UX TOCTHUKEHUS;

MPUHATHE TYMaHUCTUYECKHX I[EHHOCTEH, OCO3HAHHOE, YBAXKUTENBbHOE H J00poKenareabHoe
OTHOIIIEHUE K JIPYrOMY Y€JIOBEKY, €r0 MHEHUIO, MUPOBO33PECHHIO;

CIOCOOHOCTH K CONEPEKUBAHUIO U POPMHUPOBAHUE TTO3UTUBHOTO OTHOIIEHHS K JIOJSM, B TOM YHCTE K
JUI[AM C OTPAaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0pOBbS U HMHBAIUIaM; OEpeKHOE, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOIIIEHHE K (PU3MUECKOMY M TICUXOJOTUUECKOMY 37I0POBBIO APYTUX JIIOJEH, YMEHHE
OKa3bIBaTh MEPBYIO MIOMOIIIb;

(dbopMUpOBaHHE BBIPRXKEHHON B TIOBEJICHWU HPABCTBEHHOW IMO3UIIMU, B TOM YHUCIE CIIOCOOHOCTH K
CO3HATEILHOMY BBIOOPY J00pa, HPABCTBEHHOTO CO3HAHHMS M TIOBEJACHHS HAa OCHOBE YCBOCHHS
O0IIeueIOBeUECKUX IIEHHOCTEH W HPABCTBEHHBIX UYBCTB (YECTH, JOJATa, CHPaBEJIMBOCTH,
MUJIOCEPIUS U APYKETIO0Hs);

pa3BUTHE KOMIETEHIIUN COTPYJHUYECTBA CO CBEPCTHUKAMHU, AETbMH MJIAIIETO BO3PACTa, B3POCIBIMU
B 00pa3oBaTenbHOM, OOIIECTBEHHO IOJE3HOW, Y4eOHO-MCCIeA0BATEIbCKOM, MPOEKTHON W JAPYTHX
BUJIAXAEITEIILHOCTH.

MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH, 3HAUUMOCTU HAYKH,

TOTOBHOCTh K HAay4HO- TEXHHYECKOMY TBOPYECTBY, BJaJCHHE JOCTOBEPHOH uHpopmanueir o



MEPEZOBbIX JOCTIKEHHUSX M OTKPBITUSX MHPOBOW M OTEYECTBCHHON HAayKH, 3aMHTEPECOBAHHOCTH B
HaYYHBIX 3HAaHUSIX 00 YCTPOHCTBE MUpPa HOOIIECTBA;

TOTOBHOCTh M CITOCOOHOCTh K O0pa30BaHMIO, B TOM YHCIIE caMOOOpa30BaHUIO, HAa TMPOTHKCHUU BCEH
KW3HH, CO3HATEJIbHOE OTHOIICHWE K HEMPEPHIBHOMY OOpa30BaHHUI0 KaK YCIIOBHUIO YCHEITHOW
npodeccrnoHabHOM 1 00IIECTBEHHOUIEATEIILHOCTH,

yBa)KEHHE KO BCEM popMaM COOCTBEHHOCTH, TOTOBHOCTbH K 3aIIUTE CBOCHCOOCTBEHHOCTH,

OCO3HaHHBIM BBIOOp Oynymed mnpodeccur Kak IyTh M CHOCOO0 peanu3alud COOCTBEHHBIX
KU3HCHHBIXIUIAHOB;

TOTOBHOCTh OOYyYaromuXcst K TPYHAOBOH MpO(ecCHOHATBbHOW AEATENbHOCTH KaK K BO3MOXKHOCTH
y4acTHs B PEUICHUH JTUYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAITMOHALHBIXITPOOIIEM;
MOTPEOHOCTh TPYAUTHCS, YBWKEHHUE K TPYyAy W JIIOOSAM TPYAa, TPYAOBBIM JOCTHKCHHSIM,
T0OpPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIIIEHHE K Pa3HBIM BHIAM TPYAOBOHICATEIBHOCTH;
TOTOBHOCTB K CaMOOOCITY>)KHBaHUIO, BKJIIOYasi 00y4YEeHHUE U BHIIOJIHEHUE JOMAITHUX005M3aHHOCTEH.
¢bu3nvecKoe, 3MOIMOHATBEHO-TICUXOJIOTHYECKOE, COIMATIbHOE OJIaronoIyYne OOyJarouIuXxcsl B KU3HU
00pa3oBaTeNbHON OpraHM3ALUH, OUIYIIEHHE JEeThbMH O€30MacHOCTH W MCHXOJOTHYECKOro koMdopra,

nH(pOpMaITMOHHOM 0€30MMacCHOCTH.

MertanpeamMeTHble pe3y/ibTaThbl

MetanpeameTHble pe3ynbTaThl OCBOSHUSI OCHOBHON 00pa30BaTeIbHOM NMPOrpaMMbl PECTABIEHbBI TPEMS

rpynmnamMy yHUBEpcaabHBIX yueOHbIX neiicteuil (Y'Y D).

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS

BbinycKHHUK Hay4YuTCs:

CaMOCTOATENIbHO ONpPENeNsATh IeNId, 3aJaBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPHIM MOKHO
OTPENIETNTh, YTO IIEJIb JOCTUTHYTA,
OILIEHUBATbBO3MOKHBICTIOCIEACTBHIOCTHKEHUATIOCTABICHHONIIETUBAEATEIbHOCTH,COOCTBEHHOMKH
3HUMKU3HU

OKPY’KaIOIIUX JTFOJIEH, OCHOBBIBAsACH Ha COOOPAXKEHUAX ITUKU U MOPAJIH;

CTaBUTh W (GOPMYIUPOBATh COOCTBEHHBIE 3a7aud B OOpa30BATEIHHOM JEATEIBHOCTH U
KU3HEHHBIXCUTYALIMSIX;

OILICHUBATh PECYpPCHI, B TOM YHWCJIE BpPEeMs U JPyrue HeMaTepHalbHbIE PEeCypChl, HEOOXOAUMBIE IS
JOCTH>KEHMSI TIOCTABJIICHHOM 1LEJIH;

BBIOMPATh MyTh JOCTIOKCHHS 17U, TJIAHUPOBATh PEIICHUE TMOCTABICHHBIX 3a/1a4, ONTUMU3UPYS
MaTepuaibHbIe U HEMaTepraIbHbIE3aTPaThI,

OpraHu3oBbIBaTh  J(DPEKTUBHBI  MOUCK  PECYypcOB,  HEOOXOAMMBIX  JJSI  JIOCTHIKEHUS
IMOCTaBJICHHOMIICIIH;

COIIOCTaBJIATH HOJIy‘-IGHHI:Iﬁ pPE3YyIbTAT ACATCIBHOCTU C IIOCTaBJICHHOM 3apaHCCUCIIbIO.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE el CTBUS

BbINyCKHHUK HAy4YUTCS:

WCKaTh M HaXOAWTh OOOOIIEHHBIE CIOCOOBI pEIIeHHWs] 3a7ad, B TOM 4YHCIE, OCYIIECTBIATH



pa3BepHYThI WH(POPMAIMOHHBI TIOMCK H CTaBUTh Ha €ro OCHOBE HOBBIC (y4eOHBIE U
MO3HABaTENIbHBIC)3a/1auH;

— KPWUTHYECKH OIICHMBATh M WHTEPHPETHPOBATH MH(POPMALMIO C PAa3HBIX IMO3WIMHA, paclo3HaBaTh
ndukrcupoBaTh

—  MPOTUBOpPEYUS B MHPOPMAIIMOHHBIX UCTOYHHUKAX;

—  HUCIOJIb30BaTh pa3jMyYHble MOJEIIbHO-CXEMaTUUYECKHE CPEACTBA JJISl MPEICTABICHUS CYLIECTBEHHBIX
CBsI3€H U OTHOIICHUH, a TAK)Ke IPOTUBOPEUHIL, BHISIBICHHBIX B HH(POPMAIIMOHHBIXUCTOUHUKAX

—  HaxOJUTh W MPHUBOJUTH KPUTHUYECKHE apPTyMEHTHI B OTHOIICHUU ACWCTBHHA W CYKICHHHA JIPYTrOro;
CMOKOMHO M pPa3yMHO OTHOCHTHCS K KPUTHYECKUM 3aMEYaHUSM B OTHOIIEHHUH COOCTBEHHOTO
CYXJICHHUSI, pacCCMAaTPUBATh UX KaK pECypc COOCTBEHHOI'O Pa3BUTHS;

—  BBIXOJHTH 332 PAMKH Y4EOHOTO MpEeIMEeTa U OCYIIECTBIIATH IIeJICHAIPABICHHBIN MIOMCK BO3MOKHOCTEH
IUTSL IMAPOKOTO MEPEHOCA CPEACTB U CIIOCOO0B ACHCTBUS;

—  BBICTpaumBaTh WHAWBUIYAIGHYIO OO0pa30BATENbHYI0 TPACKTOPHUIO, YYHTHIBAs OTPAHUYCHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTpaHHUCHIS,;

—  MCHATH U YICP>KUBATh pa3HbIC TIO3UIMU B TO3HABATEIHHOM EATEIIEHOCTH.

KoMMyHHKaTHBHBIE YHUBepPCAJIbHbIC Y4eOHbIe 1eliCTBUA

BbInyCKHHUK HAYYUTCS:

—  OCYUIECTBIISTH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMU (KaK BHYTPH
oOpa3oBaTeNnbHON OpraHM3alui, TaKk M 3a €€ TpeaeiaMu), MoAOUpaTh MAPTHEPOB IS JEIOBOM
KOMMYHHKAITUM HCXOJII W3 COOOpPaXCHHWH pe3yJbTaTUBHOCTH B3aMMOJICHCTBHS, a HE JIMYHBIX
CHUMIATHI;

— TIpH OCYHIICCTBIICHUW TPYIIIOBOW pabOTHI OBITH KaK PYKOBOJWUTEIEM, TaK W WICHOM KOMAaHJBI B
Pa3HBIX PoJsX (TeHepaTop UICH, KPUTHK, UCITOJIHUTEIb, BRICTYIAIONIHH, SKCIIEPT UT.]1.);

—  KOOPJIWHHUPOBATH U BHITIOIHATH Pa0OTY B YCIOBUSAX PEATBHOTO, BUPTYATBHOTO U KOMOMHUPOBAHHOTO
B3aMOJCHCTBUS;

—  pa3BepHYTO, JIOTHYHO W TOYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HWCIOJIH30BAaHHWEM aJIeKBATHBIX
(YCTHBIX ¥ TMCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH(PIUKTOTCHHBIE CHTYaIlMH M MPEJOTBpaIlaTh KOH(IUKTHI A0 WX aKTUBHOH (a3bl,

BBICTpAaWBaTh JICIOBYIO M O0Opa30BaTCIIbHYI0 KOMMYHHUKAIIMIO, W30eras JIMIYHOCTHBIX OIICHOYHBIX

CYXKJICHUU.

IIpeameTHBbIE pe3yJIbTAThI

Ha ypoBae cpennero o6miero obpazoBanust B coorBeTcTBUU ¢ PI'OC COO mnpeacTaBieHbI IBE TPYIIITHI

PE3YIbTATOB: PE3YJIbTAThI 0a30BOro u yFJ'IY6J'ICHHOI‘O ypOBHCﬁ.

IMporpamma yuyeGHOro mpeamera «MareMaTHKa: ajrefpa M Ha4aja MaTeMAaTHYECKOr0 aHAJIW3a,

reoMeTpHs» NMpeACTaBJIeHa B Y4eOHOM IIaHe VI H3y4YeHusl 00y4alomuMucs Ha 0a30BOM ypOBHe.

I'pynma pe3ynbraToB «BBITYCKHUK HAyduTCs» MPEACTaBIsieT OO0 pe3ynabTaThbl, JOCTH)KEHUE KOTOPBIX



o0ecrieunBaeTcsl yYUTEIeM B OTHOIICHUU BCEX OOYYAIOIIMXCSI, BHIOPABIINX JaHHBIA YPOBEHb OOyUYCHUS.

I'pynma pe3ynbTaToB «BBITYCKHUK HOJIYYUT BO3MOXHOCTH HAYYHTHCS» OOECIEUMBACTCS YYUTEIEM B

OTHOIICHUU YacTH HauOoJjee MOTHUBUPOBAHHBIX U

CIIOCOOHBIX 00YYaroImuXcsl, BHIOPABIINX JAaHHBIN

ypoBeHb 00ydenus. Ilpu koHTpone kauecTBa 0Opa3oBaHHs TpyIa 3aJaHHUi, OPHEHTUPOBAHHBIX Ha

OICHKY JOOCTHXXCHHUA IINIAHUPYEMBIX PE3YJIbTAaTOB M3 010Ka ((BBIHYCKHI/IK IMOJIYYUT BO3MOKHOCTDH

HAay4YUTBCA», MOXKCT BKIHOYATHCA B MATCPUAJIbL 010Ka ((BLIHYCKHI/IK HAay4YIUTCA». OTO II03BOJIUT

npeaoCTaBuTb BO3MOKXHOCTDH 06y‘-IaIOH_[I/IMCSI MpOACMOHCTPUPOBATL OBJIAACHHUC KAYCCTBCHHO HWHBIM

YPOBHEM I[OCTI/I)KGHI/Iﬁ U BBUBJIATH JUHaAMUKY pPOCTa YHCICHHOCTH HauoOoee NOArOTOBJICHHBIX

00yJaroIuxcst
Yriy01eHHbli ypoBeHb

Paznen |.BbIMyCKHUK HAY4YHTCS Il. BoimyCKHUK MOJXy4YHT

BO3MOKHOCTbh HAYYHThCS
Hean ocBoenus | [Ins YCIEMHOI0 nponokenus | s oOecniedeHHsT  BO3MOXKHOCTH
npeamMera o0pa3oBaHUs YCIIEIIHOTO IIPOAOIKEHUS
[0 CIEUUAIBHOCTSAM, CBSI3aHHBIM C | O0Opa3oBaHMsl IO  CIELUAIBHOCTSM,
MIPUKIIATHBIM UCTIOJIb30BAaHUEM | CBS3aHHBIM C OCYIIECTBICHUEM
MaTeMaTHKH HaYYHOM u UCCIIEIOBATEIbCKON

JACATCIIBHOCTH B o0JacTH MaTeMaTHKU

" CMCIKHBIX HAYK

dnemenmuvl meopu
MHOIHCECME
Mamemamuyeckou

J02UKU

u

u

1

CBO6OI[HO ONCpHUpOBATh™ IOHATHUAMU:
KOHCYHOC MHOXECTBO, QJICMCHT
MHOKECTBA, IIOAMHOXKECTBO,

nepeceueHue, o0beIMHEHNE U Pa3HOCTh
MHOJKECTB, YHCIIOBbIE MHOJKECTBAa Ha
KOOPJIMHATHOW  TPSAMOM, OTpE30K,
WHTEPBAJ, MOJYUHTEPBAI, TPOMEKYTOK
C BBIKOJIOTOH TOYKOH, Trpaduyueckoe

MpEICTaBICHUE MHOKECTB Ha
KOOPJMHATHOM MIIOCKOCTH;

3a71aBaTb MHOXECTBA NEPEYUCIIEHUEM U
XapaKTEPUCTUYECKUM CBOMCTBOM;

OIICpHUPOBATH INOHATHUAMU:

JlocTrkeHue pe3yibTaToB pasjena |,
onepuposamv NOHAMuUEM onpeoeieHus,
OCHOBHLIMU ~ BUOAMU  ONpedeieHull,
OCHOBHBIMU BUOAMU MEOPEM;
NOHUMAMmMb cymo KOC8EHHO20
00KA3amenbcmed,

NPUMEHAMb Memoo0 Mamemamuieckou
UHOYKYUU o npoeeoenus
paccyscoenutl u 00Ka3amenbcms u npu

peuieHuu 3a0ad.

B noeceonesmou  owcusHu u  npu
usyueHuu opyaux npeomMemos:
UCNnoIb308amMb meopemuxo-

! 3nech u nanee: 3HATH ONpeEIeHHUE IOHATHS, 3HATH U YMETh OOOCHOBBIBATH CBOMCTBA(PU3HAKH, ECIIM OHH €CTh) HOHSATHS,
XapaKTepU30BATh CBSI3U C APYTUMH MTOHATUSAMHE, IPEACTABIII OJHO MOHATHE KAaK YacTh IEIOCTHOTO KOMITIIEKCa, MCIIOIb30BaTh
MIOHATHE W €T0 CBOMCTBA IPH NMPOBEICHUN PACCYKICHHUN, TOKa3aTEeIbCTB, PEIICHNH 3a1a4.




YTBEPKACHHE, OTpHUIaHHE
YTBEPKJICHUSI, WCTUHHBIE U JIOXKHBIE
YTBEPXKJICHUs, TPUYMHA, CJIEICTBHE,
YaCTHBIA CITydail 00IIero yTBEPKICHHUSI,
KOHTpPIIpUMED;

MPOBEPSITh MPUHAIICKHOCTh JIEMEHTA
MHOXECTBY;

HaxOJIUTh MEpPeceyeHrue U 00beTUHEHUE
MHOXECTB, B TOM qucie
MPEACTABICHHBIX

rpaduuecku  Ha

YHCIIOBOM MPSIMOW M Ha KOOPAWHATHON

IIJIOCKOCTH,
IIpOBOANTD J0Ka3aTCIbHBIC
pacCyxaCcHu-d JIA 000CHOBaHMS

WCTHHHOCTHU YTBEPKICHUH.

B noeceonesnoti orcusnu u npu usyvenuu
Opy2Ux npeomemos:

WCIIOJIb30BATh YMCIIOBBIE MHOXKECTBA Ha
KOOPJAMHATHOU psAMON U Ha
KOOP/AMHATHOMN IJIOCKOCTH ISt

OIMMCAaHUsA  pCAJIbHBIX TMPOHCCCOB H

SIBJICHUI;
MPOBOJUTH JIOKa3aTeIbHEIC
paccyXIeHus B CUTYaLUSIX

ITIOBCETHEBHOW JKWU3HM, IPU PEIICHUU

3aa4 U3 Jpyrux npeamMeToB

MHOIICECMBEHHDIU S3bIK U SA3bIK TOSUKU
01 ONUCAHUS PEalbHbIX NPOYEecco8 U
A61eHUll, NpU peuleHuu 3a0ay Opyaux

VUEOHBIX NPEOMEMO8

Yucna

8blPpAIHCCHUA

CBO6OI[HO OIICpHUPOBATE TMOHATUAMU:

HaTypaJIbHOC qucCio, MHO>KECTBO

HaTypaJIbHBIX YHCCJ, NEJI0C YHCIIO,

MHOKECTBO IEJTBIX YHUCell,
OOBIKHOBEHHas  JIpo0b,  JIeCATUYHAS
IpoOb, CMEIIIaHHOe 4HCIIO,
paloHaIbHOE  YHUCIO,  MHOXECTBO

palMOHAIBHBIX YHCEIl, UPPALMOHAIBHOE

YHUCJIO, KOpEHb CTCIICHHU n,

HGﬁCTBHTeHBHOe YHuCJI0, MHOXCCTBO

HGﬁCTBHTCHBHBIX YHUCCII,

Jocmuoicenue pezynomamog pazoena |;
C80000HO  Onepuposamsv  HUCLO8bIMU
MHOJCECMBAMU NPU PeuleHUU 3a0ay;
NOHUMAMb NPUYUHBL U OCHOBHbIE UdeU
pacuupeHus YUci08bIXMHONCECTE;
61a0emb  OCHOBHbLIMU — NOHSMUSIMU
meopuu  0eluUMOCmuU Npu  peuleHuu
CMAHOAPMHbBIX 34044

umemsv 0a308vle NPEOCMABIEHUS O
MHOIHCECMBE KOMNIEKCHBIX YUCEL;

c60000HO BbINOAHAMb




reoMeTpruYecKas WHTEpIpeTaIus
HaTypaJibHbIX, LEJbIX, pPalMOHAIbHbIX,
JIEHCTBUTENILHBIX YMCEIT,

MMOHUMATh M OOBSCHATH PA3HUILY MEXKIY
HO3UILIMOHHON u HENO3UILIMOHHOU
CHCTEMAaMU 3aIlIMCH YHCE;

MEePEBOANTH YHUCIA U3 OJHOU CHUCTEMBI
3aIMCcH

(cucTemMbl  CUMCIIEHUS) B

APYTYIO,
JI0OKa3bIBaTh U UCIIOJIb30BaTh IPU3HAKU
JEIUMOCTH CYMMBI U IPOU3BEICHUSA

NP BBITIOJIHEHUM  BBIYUCICHUNU |
peLICHUH 3aj1ay;

BBIIIOJIHATh OKPYTJIEHUE PAllMOHAIBHBIX
YU UPPALMOHAIBHBIX YHMCEN C 3aJaHHOMN
TOYHOCTEIO;
CpPaBHUBATHb JICUCTBUTEIIbHBIC YHCIA
Pa3HBIMHU CIIOCOOAMH;

YIOPSAOYMBATh YHCIIA, 3alHCAHHBIE B
BUJAE OOBIKHOBEHHOH H JECATHYHOH
3aluCaHHbIC c

poowu, qHCaa,

UCMOJIb30BaHUEM apu(pMeTHYECKOTro
KBaJpaTHOI'O KOPHS, KOpHEH CTerneHu
ooubie 2;

Haxomqute HOJI u HOK pasnbiMu
crocobaMM M HCHOJb30BaTh HUX IpHU
peIleHIH 3a/1a9;
BBITOJIHATh BBIYUCIICHUS u
npeoOpazoBaHUs BBIPOKCHU,

COACpIKAIINUX JIECTBUTEIbHEIC quciia, B

TOM  YHCJIE€ KOPHM  HATypalbHBIX
CTEIIECHEH;

BBIITOJIHATH CTaHJApPTHBIC
TOXKJIECTBEHHbBIE npeobpazoBaHus
TPUTOHOMETPUIECKHUX,
norapu)MHUYECKHX, CTEIIEHHBIX,

HUPPALMOHAIIBHBIX BBIPAXKCHUM.

mooicoecmeennble npeobpazosanus
MpUSOHOMEMPUYECKUX,
Jo2apughmuyeckux, CMeneHHbIX
BbIPAIHCEHULL,

e1a0emv Gopmynoii ounoma
Hviomona;

ymembsv 6blNOJIHAMb 3AnucCb 4Yucia 6
n031/l1/;1/l0HH01:2 cucmeme CHucCi1erusAl,

npuMeHsAmb  Npu  peuleHuu  3a0ay

MeopemuKo-4uciogble QYHKYUul: Yucio
u cymma oerumenetl;
npUMeHsAmb 3a0au

npu  peuienuu

MHO20UTIEHbl € OelCBUMENbHbIMU U
yenvimu Kodgpguyuenmamu,

61a0emb NOHAMUAMU NPUBOOUMDBLL U
HenpugoouMblil MHO2OUJIeH u
NPUMEHSIMb UX NPU PEUEeHUU 3a0aY,
npUMeHsAmb 3a0au

npu  peuienuu

Ocnosnyto meopemy anzeopbi.




B nosceonesnoti sorcusnu u npu usyuenuu
Opyeux npeomemos:

BHITIONHATE WU OOBSCHITH CpPaBHECHUE
PE3yNbTaTOB BBIYHCIICHUI npu
pElICHNN TPAKTHYEeCKUX 3a7ad, B TOM
quclie TPUOIMIKEHHBIX BBIYMCICHHM,
UCIIOJIB3YS pasHble CIoco0bI
CpaBHEHMH;

3alHChIBaTh, CPAaBHUBATh, OKPYIJIATH
YHCIIOBBIE JaHHBIE PEaIbHbIX BETUYHH C
WCIIOJIb30BAHUEM  Pa3HBIX  CHCTEM
U3MEpEHHUS;

COCTaBISITh U OLIGHHWBATh Pa3HBIMU
CIOoCO0aMH YHUCIIOBBIC BBIPAKCHHS TIPU
pElIeHNH MPAaKTUYeCKUX 3a7ad U 3a7ad

U3 Apyrux y‘Ie6HLIX npeaMCTOB

Ypasnuenusn

HéepaeéeHcmea

CB0OOMHO OIEpHPOBATH TMOHATHUSIMU:
ypaBHEHHE, HEPaBEHCTBO,
PaBHOCHUJIBHBIC YpaBHCHUA u

HCEPABCHCTBA, YPABHCHUC, ABJIAOIICCCS

CIIEACTBUEM  JApPYIrOro  ypaBHEHUS,
YpaBHEHUS, PaBHOCHUJIbHBIE Ha
MHO>KECTBE, PaBHOCHJIbHBIE

npeoOpa3oBaHus ypaBHEHUH;
pemiaTh pasHble BHUJbl YpaBHEHUH U
HEPABEHCTB U UX CUCTEM, B TOM YHCIIE

HEKOTOpble ypaBHEHMs 3-U u 4-i

cTeneHed, JapoOHO-palMOHANILHBIE W
HppalOHAIIBHEIE;

OBJIAJICTh OCHOBHBIMH THITAMH
II0Ka3aTEIbHbIX, Jaorapu(MUYECKUX,
HpPpPALMOHATIbHBIX, CTEIEHHBIX
ypaBHEHUM H HEPaBEHCTB H

CTaHAAPTHBIMA METOJAMM HMX PEIICHHU
Y IPUMEHATH UX IIPU PELICHUH 33]1a4;
IIPUMEHATh TeopeMy be3y k pemieHutro

YpaBHEHUN;

Joctmkenne pe3yabTaToB pazzena l;
c60000HO  ompedensimb — mun U

8b10Upamo Memoo peulerus

nokasamenvbHvlx U /zozapu(]muquKux

ypaeHeHu u Hepaseencms,
UPPAYUOHATLHBIX VpasHeHui u
HepaeeHcmes,  MpPU2OHOMEMmpPU4ecKux

VpasHeHuil U HepaeeHCms, Ux CUCmeM;
C80000HO peuams cucmembl TUHEUHbLX
VpasHeHUl;

peuiams OCHO8Hble MUnbl YPAGHEHUU U

HepaseHcme ¢ napamempamul.




OpUMEHATh  TeopeMy Bwuera  mms
pemIeHusT  HEKOTOPHIX  YpaBHEHHUH
CTEIIEHU BBIIIIE BTOPOH;

MIOHUMATh CMBICIT TEeopeM 0
PaBHOCWJIBHBIX ¥ HEPaBHOCHJIBHBIX
npeoOpa3oBaHUsAX ypaBHEHUH M yMETh
UX JIOKa3bIBaTh;

BJIAJICTh METOJIaMH penieHus
yYpaBHEHUI, HEPABEHCTB M UX CHCTEM,
yYMETh BBIOMpAaTh METOJ pELICHUus |
000CHOBBIBATh CBOM BEIOOD;
MCIOJB30BAaTh METOJl MHTEPBAJIOB IS
pelieHusi HEpaBeHCTB, B TOM 4YHCIE
IpoOHO-PallMOHATBHBIX U BKIFOYAOIIIX
B ce0sl HppalMOHANBHBIC BEIPAKEHHS;
pemiate anreOpandyeckue ypaBHEHHS U
HEpaBEHCTBA W  HMX  CHUCTEMBI C
rnapamMeTpamMu  ajareOpamdeckum |
rpadUyecKuM MEeTOJaMH;

BJIAJICTh pa3HBIMU METOJIaMH
JI0Ka3aTeIbCTBAa HEPABEHCTB;

penate ypaBHEHHUS B LIENbIX YUCIIAX;
n300pakaTh MHOXKECTBA Ha TUIOCKOCTH,
3aJaBacMble ypaBHEHHSIMH,
HEPaBEHCTBAMU M UX CHCTEMaMHU;
CBOOOTHO UCIIOJIb30BaTh
TOXKIECTBEHHBIE TPeoOpa3oBaHUs MpU
pelieHuH  ypaBHEHHH M CHCTEM
YpPaBHEHUU.

B nosceoHnesHoll HcuzHU U NPU U3yYeHuU
Opyeux npeomemos:

COCTaBIISITh M  peIIaTh ypaBHEHWUS,
HEpaBEHCTBa, WX  CHUCTEMBI  TIpU
pemeHnn  3a7ad  APYTHX  y4eOHBIX
MIPEIMETOB;

BBIIOJIHATh  OLIGHKY  MPaBIONOI00us

PE3YyJIbTAaTOB, MMoJIy4aCMbIX npu




pelieHHH  Pa3IUYHBIX  YpaBHEHHIA,
HEPABEHCTB U UX CHCTEM IPH PEIICHUU
3a/1a4 IPYruX y4eOHbBIX MPEAMETOB;
COCTAaBIIAITh M pEUIaTh ypaBHEHHUS U
HEpaBEHCTBA C MapaMeTpamMu TpU
pemieHuH  3aJa4  JPYrHX  Y4eOHBIX
MPEIMETOB;

COCTaBJISTh ypaBHEHWE, HEPABEHCTBO
WIM WX CHUCTEMY, ONUCHIBAIOIINE
PEATbHYIO CUTYAIMIO WIH MPUKIIATHYIO
3ajauy, UHTEPIPETUPOBATH
MOJTyYCHHBIC PE3YJIbTATHI,
UCIIOJIb30BaTh MPOTPaMMHBIC CPEJICTBA
IpU  PEIICHUH OTICIBHBIX  KIACCOB

YpPaBHEHUI U HEPABEHCTB

Dynkyuu

Bnamerp MOHATHUSAMHU:  3aBHCHMOCTH
BENWYMH, (DYHKIUSA, apryMeHT U
3HaYEHUE byHKIIH, o0nacTb
OIpeNIeIeHUs] U MHOXKECTBO 3HAUYEHUH
¢byHKIUY, rpaduk 3aBUCUMOCTH,
rpaduk  QyHKIMH, HYIHM (QYHKIHH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
BO3pacTaHHe Ha YHCIOBOM
IIPOMEXYTKE, YObIBaHME Ha YHCIOBOM
MIPOMEXYTKE, HauOoJIbIIIEe "
HaMEHbIIee 3HaYeHWe (YHKIMHA Ha
YHCIOBOM POMEXKYTKE,
nepuonuyeckas  (QyHKIMS, MEpUOT,
4yeTHasT W HedeTHas (QYHKIUHU; YMETh
MPUMEHSTHh ITU TOHSTHUS TPH PEIICHUH
3ajay;

BJIAJIETh MOHATUEM CTeTIeHHasl
(GyHKIUSA; CTPOUTH ee Tpaduk U yMeTb
[IPUMEHATD CBOMCTBA CTEIIEHHOMN
(GYHKLINU TP peIIeHUH 3a1a4;

BIAJeTh IOHATUAMHU  II0Ka3aTesIbHas

(GyHKIUS, DSKCIOHEHTAa; CTPOUTh HX




rpadyKu ¥ yMETh NPUMEHATh CBOWCTBA
MOKa3aTeIbHON (PYHKIIUH MPU PELICHUN
3ajau;

BJIAJIeTh TMOHATHEM JorapupMHUUecKas
GbyHKIMS; CTPOUTH €€ TpaduK U yMETh
IIPUMEHSATh CBOICTBa
norapupMUUEcKOr  (QYHKUUMH  TpU
peIIeHUH 3a/1a4;

BJIAJICTh HOHATHSAMHU
TPUTOHOMETPHUUYECKHE ¢byHKINNT;
CTPOUTH HMX Tpapuku U  yMeTb
IIPUMEHSATh CBOMCTBa
TPUTOHOMETPHUYECKUX ~(DYHKIMA Tpu
pelIeHIH 3a/1a4;

BJIaJIeTh NOHATHEM OOpaTHas (PyHKLUS;
NPUMEHSTH ATO MOHATHE MPH PEUICHUU
3ajau;

OPUMEHATh NPU  PEHIEHUuH 3373y
CBOMCTBA GyHKIMHI: YETHOCTb,
NEPUOIMYHOCTb, OTPAaHUUEHHOCTbD;
NPUMEHSATh TPH  pPEHICHWH  3a7a4y
npeoOpa3oBaHus TpapuKoB (HyHKIMIA;
BJIAJICTh MOHATUSIMH YHCII0Bas
MOCJIeIOBATEBHOCTD, apu(MeTHIECKast
Y TeOMEeTpUYECKast TPOTPECCHUS;
OPUMEHATh TNPU  PEHIEeHUH  3a7ay
CBOMCTBA U MPU3HAKK aprUPMETHIECKON
Y T€OMETPUYECKOMN MPOTPECCHiA.
NOBCEOHEGHOU JICUHU U NPU U3YYEHUU
OpyeUx y4eoHvlx npeomemos:
ONpENENATh o rpadukam u
WCTIOJh30BATh TUTS pemeHHs
MPUKIIQJHBIX 33/1a4 CBOWCTBA pealbHBIX
MPOLIECCOB 51 3aBHCUMOCTEN
(HanOonpIIMe 1 HaMMEHBIINE 3HAYCHUS,
IIPOMEKYTKH BO3PACTaHUS U yOBbIBaHUS

byHKINH, MIPOMEXKYTKH




3HAKOIIOCTOSHCTBA, ACHMIITOTHI, TOYKH
neperuda, Mepuoa u T.11.);
HHTEPIPETUPOBATH CBOMCTBa B
KOHTEKCTE KOHKPETHOW NPAKTHUYECKON
CUTYallUH;.

OmpeeATh o rpadukaM MPOCTEHIINe
XapaKTEePUCTUKHU MEPUOINYECKUX
MPOIIECCOB B OHMOJIOTHH, 3KOHOMHKE,
MY3bIKE, PaJIMOCBS3U U Ap. (aMILIUTYAA,

NEpPUOA U T.I1.)

Inemernmol
MaAMEMAMu4ecKozo

anaiuza

Bnagets IIOHATHUEM OECKOHEYHO

Y6I)IBaIOHIa$I TCOMETpHUICCKaA
mnporpeccud M ymMeTb HNPUMCHATH €TI0
IIpyu pCHICHUH 3a1a4;

MNPUMCHATH IJIA pCHICHUA 3ada4 TCOPUTO

IPE/ICIIOB;
BJIAACTH IIOHATHUIMU 6CCK0HGLIHO
OoJsibliMe M OECKOHEYHO  MaJIble

YUCJIOBBIE  TOCTEAOBATEIIBHOCTH |
yMETh CpaBHHBATh 0ECKOHEYHO
Oonpme W OECKOHEYHO  MaJble
MOCJIeI0BATELHOCTH;

BIIQJICTh  TIOHATHUSMHU:  MPOU3BOJIHAS
GbyHKIMEM B TOYKE, MPOU3BOJHAA
bynxunm;

BBIYHCTISTH MIPOU3BOTHBIC
JJIEMEHTApHBIX  QYHKIUH W X
KOMOHWHAIIMIA;

HCCIIeIOBATH byHKITUN Ha

MOHOTOHHOCTB M 9KCTPEMYMBI;
CTPOUTh TpapuKd ¥ NPUMEHATh K
pelleHr0 3aJad, B TOM UHCIE C
napamMeTpoM;

BIIQJICTh TIOHATHEM KacaTellbHas K
rpadguky GYHKIIMU U YMETh NMPUMEHSTH
€ro MpH PEIICHUH 3a7ay;

BIAJeTh TMOHATUAMHU IepBOOOpa3Has

I[OCTI/I)KGHI/IC PE3YIbTATOB pa3aciia |,

Cc80000HO  61a0emb  CIMAHOAPMHbIM

annapamom Mamemamuyeckozo
AHAU3A OTI51 BLIYUCTEHUSL NPOUZBOOHBIX
@yHKYUU 0OHOT NepeMeHHOlL;

€c800600HO

NpUMeHAmbs annapam

MamemMamuyeckoco — amaiuza  Ois
UCcne008anust QYHKYUl U NOCMpOeHUs.
epaghukos, 8 mom yucie uccied08anus
Ha 8bINYKIOCb,
onepuposamuw noHsmueM
nepeoobpasHoll pyHKkyuu 07 peuleHus
3a0ay;

081a0emb OCHOBHLIMU C8e0eHUAMU 00
unmezpane Horomona—Jletibnuya u e2o
npocmeuuux NPUMeHeHUsx,
onepuposamu 8 CMAaHOapmMHbvIX
CUMyayusax npousBOOHbLIMU — BbICUIUX
nopsaoKo8;

yMemb NpUMeHAmb NPU peuleHuu 3a0ay
CBOUCMBA HeNpepbIBHbIX PYHKYULL,
yMemb npUMeHAmb NPU peuleHuu 3a0ay

meopemvl Betiepwmpacca;

yMemb  8bINOJHAMb  NPUOTUNCEHHbIE
BLIYUCTEHUS (memoObl  pewtenus
ypasHeHui, BbIYUCTEHUS

onpeoeneHHo20 unmezpana);




(GyHKIUS, ONpe/IeTIeHHbIN HHTErpal;

MIPUMEHSTh TEOpeMy Herotona—
JleliOHMIIa M €€ CIIEACTBUS ISl peIIeHUs
3ajau.

B nosceonesnoti sicuznu u npu uzyuenuu
Opy2ux yueOHviX npeomMemos:

pemarh  NPHUKJIAAHBIE 334l U3
ounonoruu, GU3MKU, XUMUHU, SIKOHOMUKH

U Jpyrux npeamMeToB, CBA3aHHBIC C

ymeniob npumMeHsamb npuiostcenue

npouU3800HOU u onpeoeneHH020

unmeecpaia K PpeuLeHuIo 3a0ay

ecmecmeo3HaHus,
gnaoems

NOHAMUAMU emopas

npou3eoO0Has, BbINYKIOCMb 2pagura
dynxyuu  u uccneoosams

@yHKYUIO HA 8BINYKIOCHD

ymemb

HCCIIeJOBAaHHEM XapaKTEepPUCTHK

IIPOIIECCOB;

UHTEPIPETUPOBATH [IOJIyYEHHBIE

PE3yNIBTaThI
Cmamucmuxka u | OnepupoBarthb OCHOBHBIMHU | UMemb  npeocmasieHue 0  C6A3U
meopus OIUCATENIFHBIMA ~ XapaKTEPUCTUKAMH | OIMAUPUUECKUX U MEOPemudecKux
eepoammuocmeil, YHCIIOBOTO HaOopa, HOHATHEM | pacnpeoeneHu,
J102UKa U | TeHepanbHas COBOKYITHOCTb U | gna0emv  OCHOBHbIMU  NOHAMUIMU
KOMOuUHamopuka BBIOOPKOI1 U3 Hee; meopuu  2pagos (epagp, eepuiuna,

OINICpHUPOBATHL IMOHATHUAMHU: YaCTOTa H

BCPOATHOCTDH CO6I>ITI/I$[, CcymMmMa u

MPOU3BENCHHE BEPOSATHOCTEM,
BBIUUCIIATh BEPOSTHOCTH COOBITMH Ha
OCHOBE I10JICYETa YHCIIa UCXO0B;
BIIAJIETh OCHOBHBIMM  TOHSATUSMU
KOMOHMHATOPUKH U YMETh UX MPUMEHATh
IIpY peLIeHNH 3a]1aY;

UMETh TpejACTaBlieHne 00 OCHOBax
TEOPHUH BEPOSATHOCTEN;

UMETh IIPEJICTAaBICHUE O AUCKPETHBIX U

HCIIPCPBIBHBIX CJ'Iy‘I&fIHI:IX BEJINYHNHAX N

pacnpeaciiCHUAX, O  HE3aBHUCUMOCTH
CJ'Iy‘-IElfIHBIX BCJIMYHMH,

UMCETb MMpeaACTaBJICHUC (o)
MAaTEMaTH4YCCKOM OXXHMAaHUHN n

JUCTIEPCUU CITyYalHBIX BEIHUUH;
UMETh TMPEACTaBICHHE O COBMECTHBIX

pacnpeieNieHusIX Cy4yailHbIX BEIHYUH;

pebpo, cmenenv GepulUHLL, NYMb 8
epaghe) u ymemsv npumeHamb UX Npu
peuweHuu 3a0ad;

umembsv npedcmaeﬂeHue o depeebﬂx u

yMemb  NPUMEHAMb  NpU  PeueHuu
3a0ay;
ymems NPUMEHSIMb Memoo

Mamemamu4eckoul uHOyKuuu.




MMOHUMATh CyTh 3aKOHa OOJIbLINX YHCEel
U BBIOOPOYHOIO METO/AAa H3MEpEeHus
BEPOSITHOCTEM;

UMETh TPEJCTABIEHUE O HOPMAJIbHOM
pacnpeneseHun u npuMepax
HOpPMAaJIbHO pacnpeesieHHbIX
CIIy4alHbIX BEJINYMH;

MMETh IPEJCTABICHUE O KOPPEISALNU
CIIy4allHbIX BEJINYUH.

B nosceonesnoti sorcusnu u npu usyueruu
Opy2ux npeomemoas:

BBIYUCIISThH W OLICHUBATH
BEPOSITHOCTH COOBITUH B  peajabHOM
KU3HH;

BBEIOMpATh  METOJBI  IOIXOJSIIErO

MPEJCTaBICHUS U 00paOOTKH TaHHBIX

Texcmosvie 3a0auu

Pemate pasHble 3a7a4d MOBBIIEHHOMN
TPYJIHOCTH;

aHAJIN3UPOBATh yCIIOBUE 3aJ1a4H,
BbIOMpATh ONTUMAaJbHBIN METO]{
peleHus 3aJa4H, paccMmarpuBas
pa3IMYHbIE METO/BI;

CTPOMTb MOJENIb pELIEeHUus 3ajayu,
IIPOBOJUTD J0Ka3aTeJbHbIE
paccyXaeHUsl IPU pEeLIeHUH 3a]1auH;
pemarh 3aaadd, Tpedyromme nepedopa
BapHaHTOB, IPOBEPKH yCIIOBHI, BEIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;
aHAJIN3UPOBaTh W HHTEPIPETUPOBATH
[IOJIyYUEHHBIE pEUIEHHs] B KOHTEKCTE
yCIOBUSA 3aJjaud, BBIOMpATh pPELICHHUS,
HE IPOTUBOpEYaIe KOHTEKCTY;
MEepPEeBOJUTh MpPHU PpEUIeHHH 3a7auu
nH(pOpMaLIKIO U3 OJHON (OPMBI 3anucu
B IpYyrylo, HCIOJIB3YS pu
HEOOXOJUMOCTH  CXEMBbI,  TaOJIUIBL,

rpaduKu, TUarpaMMel.




B nosceonesnoti sicuznu u npu uzyuenuu
Opyeux npeomemos:
peuiaTh NpakTHYECKUe 3a/1a4u U 33]ja9H

U3 IpYTUX IPeIMETOB

TI'eomempus

Bnaners reoMeTpuuyecKMMH MOHATUSMU
IIpY pElIeHUU 3ajad U [POBEICHUU
MaTEMaTHYECKHUX PACCYKIECHUM;

CaMOCTOSITEIILHO dbopmynupoBaTh

OIIpeJIeJIeHUs] TEOMETPUYECKUX (QUryp,

BBIBUIaTh  THUIOTE3bl O  HOBBIX
CBOMCTBax " HpU3HaKax
reOMETPUYECKUX buryp u

00OCHOBBIBATh HJIM OIPOBEPraTh WX,
00001aTh  WIM  KOHKPETU3HPOBATH
pe3yabTaThl HA HOBBIX Kiaccax (QUryp,
MPOBOJANTh B HECIOXKHBIX  CITy4asx

Kiaccuukanuio Gpuryp mo pasnuyHbIM

OCHOBaHUSIM;
UCCIIEIOBATh  YEPTEXKH,  BKIIOYAS
KOMOMHAIIH ¢uryp, W3BJICKATH,

MHTEPIPETHUPOBATh U NMPeoOpPa30BbIBATh
nH(pOpMalIMIO, TPEJCTABICHHYIO Ha
yepTexax;
pemars  3aJa4yd = FeOMETPUYECKOIO
COJIep’KaHusl, B TOM YHCJIE B CUTYalIUsX,
KOI'Jla aJITOPUTM pEIICHUs] HE CIEAYyeT
ABHO M3  YCIOBMs,  BBINOJIHATH
HEeoOXOUMBIE JJIsl pelIeHUs 3aJadu
JIOTIOJTHUTEIIbHBIE MIOCTPOCHHSI,
HCCIIEI0BATh BO3MO>XHOCTh
IpUMEHEHHUsT TeopeM M (opMyn ams
pelieHus 3a1ay;

yMeTb (QOpPMYIUPOBaTh U JOKa3bIBAThH
reOMEeTPUUYECKUE YTBEPKICHNUS;

BIAJ€Th MOHATUSMH CTEPEOMETPUH:
pu3Ma, MNapauieNenunesl, MUpaMuaa,

TeTpa’p;

Hmems npedcmasienue 06
AKCUOMAMUYECKOM Memooe;

61adems NOHAMUEM 2eoMempuiecKue
Mecma moueKk 6 NpoCmpaHcmee u
yMemb NpUMeHsAmb UxX OJs pelleHus
3a0ay;

yMemb NPUMeHsms OJisl peuleHus 3a0ay
ceolicmeéa  NJIOCKUX U O8YCPAHHBIX
V208, MmpexepanHozo yeid, meopembl
KOCUHYCO8 u CUHYCO8 ons
mMpexepanHozo yena;

61ademsv NOHAMUEM NePNeHOUKYIAPHOE
ceueHue npuzMvl U ymems NPUMEHSMb
€20 npu peweHul 3a0a4;

61a0emsb NOHAMUAMU YEHMPATbHOE U
napanienbHoe  NpoeKmuposanue  u
NpUMEeHAmMb  UX Npu  NOCMPOEHUU
CeueHUll MHO20CPAHHUKOE MemoOoM
npoexkyuil;

uMemb NpeoCmasieHue o0 pazeepmke
MHO20ZPAHHUKA U Kpamyauuiem nymu
HA NOBEPXHOCMU MHO202PAHHUKA,
umemv npeocmaegieHue O KOHUHECKUX
CeYeHUsxX,

umemv npeodcmasienue 0 Kacaouuxcs
chepax u KomOuUHayuu men 8paujeHus
U ymems NPUMEHAMb UX NPU peuleHuu
3a0ay;

NpUMEeHAmMb  NpU  pewleHuu  3a0ad
Gopmyny paccmosHus om mMouKku 00
NAOCKOCMU;

871a0emb PA3HbLIMU CROCODAMU 3A0AHUSL
npAmMou

VPAasHeHusAMu U ymemsb




UMETh TpeAcTaBIeHUus 00 aKcHomax
CTEPEOMETPUU U CIEACTBUAX U3 HUX H
YMETb IPUMEHATh HUX IIPU PEIICHUU
3a1ad4;
YMETh ceyeHus

MHOT'OI'paHHUKOB C HCIIOJIb30BAHHUEM

CTPOUTH

pa3IMYHBIX METOJOB, B TOM YHCIE U
METO/a CIIEO0B;

HMETh IIPEACTABIICHUE 0
CKpELIUBAOIINXCS MIPSIMBIX B
IIPOCTPAHCTBE U YMETh HaXOJAUTh YroOJI
U PacCTOSIHUE MEXKy HUMU;

MIPUMEHATHh TEOPEMBI O MAPAILIEIbHOCTH
IPSIMBIX U IUIOCKOCTEW B IPOCTPAHCTBE

IIpyu pCHICHUH 3a1a4;

YMeTb IMPUMCHATDb ImapaajicjJibHOC
IIPOCKTUPOBAHNEC JJISL I/I306pa)I(CHI/I$I
¢uryp;

YMETh MPUMEHSITD
NEPIEHANKYIIPHOCTH psIMON u

TJIOCKOCTH TIPY PEIICHUH 3a/1a4;
BIIQJIETh TOHATHSMH  OPTOTOHAIBHOE
MPOCKTHPOBAHKWE, HAKIOHHBIE M WX
MIPOEKIINH, YMETh IPUMEHSITH TEOPEMY O
TpeX MEepPHeHAUKYISIpaXx NpU PEHICHUU
3ajad;

BJIQJICTh TIOHATHUSMHU PACCTOSTHAC MEXKITY
¢urypaMmu B TPOCTPAaHCTBE, OOIIMIA
TIEPIICHTUKYIISP JIBYX
CKPEIIMBAIOIINUXCS TPSIMBIX H YMETh
MPUMEHSITh UX TPU PELICHUH 3a/1a4;
BJIQJICTh IMOHSATHEM YTOJl MEXTY TIPSIMOM
Y TDIOCKOCTBIO M YMETh NPHUMEHSTH €ro
MIPY PEIICHUN 33]1aY;

BIIQJICTh MOHSATUSMHU JIBYTPAHHBIN YTOI,
yroi TUIOCKOCTSIMH,

NEPpUCHAUKYIIAPHBIC IJIOCKOCTU U YMCTDH

MEXITY

NPUMEHSAMb NPU PeUeHuU 3a0ay,
NpUMeHAmb Npu peuwleHuu 3a0ad U
00Ka3amenbcmee meopem 6eKmMOpPHblll
Memoo u Memood KOOPOUHAM,

umMemsv npeocmasieHue 00 aKCUuoMax

obvema, npUMEeHAMb Gopmyns
06veMo8 NPSIMOY20IbHO20
napanienenuneoa, npuzMbl u

nUpPamMuovl, mempa’opa npu peueHuu
3a0au;

NPUMEHAMb meopembl 06 OMHOUIEHUSIX
00beM06 Npu peuteHuu 3a0a4;

NPUMEHAMb UHmMezpail 07151 8bIYUCTEHUS

06vemMo8 U nogepxHocmeu - mei
8pAWjetUsl,  GbIYUCIEHUS — NIOWaoU
chepuueckoco  nosica u  odbvema

waposo2co cnosi;
umMemv npeodcmasiienue 0 O8UNCEHUSX 8
npocmpancmee: napanienibHoM
nepeHoce, CUMMEMPUU OMHOCUMETbHO
NA0CKOCMU, YeHmpanbHoll
cumMmempuu, , ymemv HPUMEHIMb UX
npu peutenuu 3a0a4;

umMemsv npeocmasieHue o0 NIoWaou
OPMO2OHANILHOU NPOEKYUL,

umema npeocmaeienue o
MPEexepaHHoOM U MHO20SPAHHOM Vele U
NPUMEHAMb CBOUCMBA NIOCKUX Y208
MHO202PAHHO20 Yeld Npu  peuleHuu
3a0ay;

yMemsb npuMeHsams Gopmynvl 00beMo8

npu pewlenuu 3a0a4




MPUMEHSITh UX MPU PEUICHUH 3a/1a4;
BIIA/ICTh MOHITHSIMH npu3Ma,
napajuieJenumne;y u MIPUMCHSITH
CBOMCTBA napajuieienumnena pu
pelIeHnH 3a]1aY;

BJIQJIETh TOHATHEM MPSMOYTOJIbHBIN
napajuiefienune/; U NpuMeHsTh ero mpu
pelIeHnH 3a]1aY;

BIIQJICTh TOHATHSAMH MMHPAMUIA, BUIBI
MUpaMHl,  DJIIEMEHThl  TMPaBUILHON
MUPAMHJIBI B YMETh PUMEHSATh UX TIPU
pelieHuu 3a1ay;

UMETh TpEACTaBIEHHE O Teopeme
Diinepa,paBIUIbHBIX MHOTOTPDAHHHUKAX
BIIQ/IETh MOHSITHEM oA
MOBEPXHOCTEH  MHOTOTPAaHHUKOB U
yMeTh MPUMEHATh €ro NpU PEeHICHUU
3a/1a4;

BIIQJICTh TOHATHSAMH Tella BpAIICHUS
(mumuHAp, KoHyc, map u cdepa), ux
CEUCHUS M YMETh MPHUMCHITh UX IPHU
pElIeHNH 3a/1aY;

BIIQJIeTh  TMOHATUSMU  KacaTeJbHbIC
mpsiMble UM TUIOCKOCTH M yMeTh
MPUMEHSITh U3 MPHU PEIICHUU 33]1aY;
UMETh TIPEJICTABICHHUS O BIIMCAHHBIX U
OIMMMCaHHBIX c(hepax U yMETh MPUMEHSTh
WX NP PEIICHUH 33]1aY,

BIIQJIETh TIOHATHUSMH OOBEM, OOBEMBI
MHOTOTPAaHHUKOB, TEJl BpallleHUs U
MPUMEHSITh UX TPU PELICHUH 3a/1a4;
UMETh TIPEJCTABICHHE O pa3BepTKe
IWIMHIpPAa W KOHYyca,  IUIOMIAJU
MOBEPXHOCTH IMJIMHApPA H KOHYCa,
YMETb NPUMEHATh HUX MpPHU PEUICHUU
3azady;

HUMCTh NOPCACTABIICHUC O IJIoHIaau




cheppl U yMETh TPUMEHSTH €ro Tpu
pEIICHUH 33]1aY;

yMEThb pelIaTh 33aJa4d Ha KOMOWHAIINU
MHOTOTPAaHHUKOB ¥ TEJ BPAI[CHHS;
UMETh TMPEJCTaBICHUE O MOoJ00uu B
MIPOCTPAHCTBE U yMETh peIlIaTh 3ajadu
Ha OTHOIICHHE OOBEMOB M IUIOMIANEH
MMOBEPXHOCTEH MOAOOHBIX (hUryp.
NOBCEOHEeBHOU JHCUZHU U NPU U3YUEeHUU
Opyaux npeomemos:

COCTaBIISATh C UCIOJIB30BAHUEM CBOWCTB
¢buryp

MATCMAaTHYCCKHUC MOACIIN IJId pCHICHUSA

IreOMCTPHUICCKUX

3alad IIPAKTHYCCKOI'0 XapaKTepa U

3aga4 nus3 CMECXKHBIX JUCIUIIIINH,
HCCIICA0BAaTh IIOJYYCHHBIC MOACIU U

HMHTEPIPETUPOBATH PE3yIbTaT

Bexmopuot u

Bnagers mnoHsTHAMM BCKTOpPbI M HX

Locmuoicenue pezynomamos pazoena |;

KoopOounamal 6 KOOPAMHATBHI; Haxooums 00veMm napaiieienunedd u
npocmpancmee YMETh  BBINOJHATH  ONEpAllMd  HAJl | mempasopd, 3a0aHHbIX KOOPOUHAMAMU
BEKTOPAaMHY; CBOUX GEPULUH,

HCIIOJIb30BaTh CKaJIIPHOE | 3a0a6amv Npamyro 6 RpOCMpPaHCmee;
MPOU3BEICHNE BEKTOPOB INPH PEIICHUU | HAXOOUMb pACCMOsAHUe OMm MOYKU 00
3anad, NJIOCKOCMU 8 cucmeme KOOPOUHAMm,
IIPUMEHATh  yPAaBHEHHWE  IIOCKOCTH, | Haxooumeo paccmosiHue medHcoy
(1)0pMyJIy PacCTOsAHUA MCXKIAY TOYKAMM, | CKpeuusaroujuMucs NpAMbIMU,
ypaBHeHHE chephI IPH PEIIEHNH 3313, | 3a0aHHbIMU 6 CUCIEME KOOPOUHAM
IIPUMEHSTh  BEKTOPBl U METOJ
KOOpAMHAT B  IPOCTPAaHCTBE  IpHU
pelIeHnH 3a1a4
Hcemopus WNmers  mpeacrasiaenne o Bkuane | Jocmuoicenue pesynomamos paszoena |
Mamemamuku BBIIAIOIIMXCSI MAaTEMAaTUKOB B pa3BUTHE
HayKH;
MOHUMAaTh  POJb  MaTeMaTUKU B
pazButuu Poccun
Memoowt Hcnonp3oBate  OCHOBHBIE  MeTOABI | [Jocmudicenue pesyrbmamos pasoena |,
mamemamuKku J0Ka3aTC/IbCTBRA, NPOBOIUTD | npUMeHsAmb MamemamuyecKue 3HaAHUs.




JI0Ka3aTeNbCTBO u BBIIIOJTHATH
OIIPOBEPKEHUE;
IIPUMEHATh OCHOBHBIE METObl PELICHUS

MATEMATUYCCKHX 3aJa4,

Ha OCHOBE MaTeMaTU4YeCKUX
3aKOHOMEPHOCTEN B IpupoJIe
XapaKTepu30BaTh KpacoTy u

COBEPILEHCTBO OKPYKAIOIEr0 MHUpa U
IIPOU3BENCHUN UCKYCCTBA;

IIPUMEHATHh MPOCTEUIINE ITPOrpPaMMHBIE
CpeacTsa u JIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CHCTEMbI npu

PCIICHHUU MATCMATHYCCKUX 3a/1a4;

MOJIb30BATHCS MIPUKIIATHBIMU
porpaMMamMu u nporpaMMamMu
CHUMBOJIbHBIX BBIUMCIICHUN IS
HCCIIEI0BaHUS MaTeMaTHYEeCKIX

00BEKTOB

K UCCIe008AHUIO OKPYICAIOUe20 MUupa
(MoOenuposanue Qusuueckux

npoyeccos, 3a0ayu IKOHOMUKU)




2. Copnep:xxanue yueoHoro npeamera «MaremaTuka: ajaredpa u Hayaja MaTeMaTH4eCKOT0
aHaJIM3a, reOMeTpus
Auredpa u HaYaJIa aHAIH3A

[loBropenue. PemieHne 3agady ¢ MCHOJIB30BAHUEM CBOMCTB 4YHCEI M CHUCTEM CUYHUCIICHMS,
JEIUMOCTH, JTOJIEM M 4acTel, MPOLEHTOB, MOJyJIed uncel. Pemenue 3aiad ¢ MCHOIb30BaHUEM CBOMCTB
CTCTMICHe W KOpHEH, MHOTOWICHOB, NpPeoOpa3oBaHUN MHOTOWICHOB W JAPOOHO-PAMOHAIBHBIX
BbIpakeHUI. Perienne 3a1au ¢ UCNOIb30BaHUEM I'PayCHOM Mepbl yrila. Moy 4ynciaa U ero CBOMcTBa.
Pemenne 3amay Ha JBUKEHHE U COBMECTHYIO pPabOTy, CMECH U CIUIaBbl C IOMOIIbIO JIMHEHHBIX,
KBaJIpaTHBIX U JPOOHO-paIlMOHATIBHBIX YPAaBHEHUN U UX cUCTeM. PerieHue 3aad ¢ MOMOIIbIO YHCIOBBIX
HEPABEHCTB M CHCTEM HEPaBEHCTB C OJHON NEPEeMEHHOW, C MPUMEHEHHEM H300pa)KEHUS YHCIOBBIX
MIPOMEXKYTKOB. Pemenue 3a1ad ¢ MCIoiib30BaHUEM YUCIIOBBIX (PYHKIHMHA U WX TpadukoB. Vcmonp3oBanue

CBOMCTB U IpaMKOB TUHEHHBIX U KBAAPATUUHBIX (DYHKIUH, 00OpaTHOM MPONOPLHOHAIBHOCTH U QYHKIIUU

y=+X. TIpaduueckoe pelieHne ypaBHEHHH M HepaBeHCTB. lcromb30BaHME onepanuil  Haj

MHO>KECTBAaMU M BBbICKa3bIBaHUSAMH. lIcIoib30BaHHE HEPABEHCTB W CUCTEM HEPABEHCTB C OJHOU
MIEPEMEHHOM, YMCIIOBBIX MPOMEXKYTKOB, UX 00BeAMHEHUN U nepeceueHuil. [Ipumenenne npu perieHun
3aJad CBOWCTB apu(METHYECKOW M T'€OMETPUYECKOH IPOrpeccHH, CYMMHUpPOBAHHS OECKOHEYHOMH
CXOJAIIEHCS TEOMETPUUYECKON TPOTrPECCUM.

MHoxecTBa (YMCIOBBIE, TeOMETpUYeCKUX GUryp). XapaKTepUCTHUYECKOE CBONCTBO, SJIEMEHT
MHO’KECTBA, IIyCTOE, KOHEUHOE, OeCKOHEYHOEe MHOkKecTBO. CriocoObl 3a1anusi MHOXkecTB [logMHOKecTBO.
OTHOIICHHS NPUHAIJICKHOCTH, BKIIIOUEHHUs, paBeHCcTBa. Omnepanuu Haa MHOecTBamu. Kpyru Ditnepa.
KoHeuHble 11 GeCKOHEUHbIE, CUETHBIE U HECUETHBIE MHOKECTBA.

VcTuHHBIE U JIO)KHBIE BBICKA3bIBaHUS, ONIEpallMM HAJl BHICKa3bIBAHUSIMU. Aeebpa 6biCKaA3bI8aAHUII.
CBs13b BbICKa3bIBaHUI C MHOXKECTBaMU. KBaHTOPBI CyIIECTBOBAHUS U BCEOOITHOCTH.
3akoHbl JOTUKU. OcHosHble n02uyecKkue npasuia. Pemenne JOrnuyeckrx 3aauc UCIoIb30BaHUEM KPYTOB
DUnepa, OCHOBHbIX 102UHEeCKUX NPAGUL.

Ymo3zakmoueHus. OO0CHOBaHUS M JI0Ka3aTeNbCTBO B MaTeMmaruke. TeopeMbl. Buasl MaTeMaTHyeckux
yTBEepXKACHUN. Buodwt Odoxaszamenvcms. Mamemamuueckas uHOYVKyus. Ymeepocoenus: obpamuoe
OaHHOMY, NPOMUBONONONHCHOE, 0OpamMHOe NPOMUBONONIOHCHOMY OanHomy. IIpu3HaKk U CBOMCTBO,
HE00XOAMMBIE U JIOCTaTOYHBIE YCIOBHSL.

Ocnosnas meopema apugpmemuxu. Ocmamxu u cpaenenus. Aneopumm Eexnuoa. Kumaiickas meopema
06 ocmamxkax. Manas meopema @epma. Q-uuHvle cucmemvl cuucienus. Lynxkyus Jnepa, 4ucio u cymma
oenumernet HAMypaiIbHO20 YUCIA.

Paguannas Mepa yria, TPUTOHOMETPUYECKAsh OKPYXHOCThb. TpuUroHoMeTpuyeckue (yHKIHUU 4YHCeN U
yrioB. DopMynbl NpHUBENEHUs, CIOKEHUS TPUTOHOMETPUYECKHX (GYHKIMH, (OpMYNbl JABOHHOTO M
MOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBaHue CyMMBbI, pa3HOCTH B NPOU3BEIACHHE TPUTOHOMETPUUYECKUX

dbyHKIMA, 1 HA0OOPOT.



Hynu @yHKuuu, npoMexyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Haubomnbinee M HauMeHbIee
3HayeHue QpyHkuuu. [lepuonnueckne QyHKIUN U HAUMEHBIINH 1eproA. YeTHble U HeYeTHbIE (YHKIINU.
Qynkyuu «OpodHas wacme yuciay Yy = {X} u «yenas wacmo yuciay Yy = [X] .

Tpuronomerprueckue (YHKIMH YHCIOBOrO aprymeHra Y =COSX, y=sinx, y=tgx, y=ctgx.
CgoiicTBa ¥ rpad)Ku TPUTOHOMETPHUUYECKUX (DYHKITHA.

OOparHble TpPUTOHOMETpHYECKHE (DYHKIMHM, WX TIJIaBHbIE 3HAYCHHs, CBOWCTBA M  TpaduKH.
Tpuronomerpuyeckue ypaBHeHHs. OJIHOpPOJIHBIE TPUTOHOMETPUYECKHE ypaBHEHuUs. PemieHue
IIPOCTEHIINX TPUTOHOMETPUYECKUX HepaBeHCTB. [Ipocreiimime CUCTEMBI TPUTOHOMETPUYECKUX
YpaBHEHUM.

CreneHnp ¢ JeMCTBUTENBHBIM IIOKA3aTENEM, CBOWCTBA CTeNeHHU. [IpocTeiine nokasarenbHble ypaBHEHUS

u HepaBeHcTBa. [loka3atenbHas QyHKIMs U ee cBoicTBa U rpaduk. Yucno € u pynkuus y =e*.

Jlorapum, cBoiictBa norapudma. JlecaTuunblii u HarypaibHbId norapudm. IIpeobpasoBanue
norapu@muueckux BbipakeHui. Jlorapudmuueckue ypaBHeHUS U HepaBeHcTBa. Jlorapudmudeckas
(byHKIHS U ee CBOWCTBA U IpauK.

Crenennast pyHKIUS U €€ CBOMCTBA U Tpaduk. VpparroHanbHbie ypaBHEHUSI.

[lepBuuHbIE TIPEICTABICHUS O MHOXXECTBE KOMIUIEKCHBIX YUCEIN. /lelicmeus ¢ KOMNIeKCHbIMU YUCTIAMU.
Komnnexcno conpsiocennvie uucna. Mooyns u apeymenm wuucaa. Tpuconomempuueckas ¢opma
KOMNIIEKCHO20 yucaa. Pewenue ypagnenutl 8 KOMNIEKCHbIX YUCTAX.

Metoxa nHTEpBAJIOB /s pelieHus: HepaBeHCTB. [IpeoOpa3oBanus rpadukoB GyHKINN: CABUT, YMHOKEHUE
Ha YUCII0, OTPAXKEHNE OTHOCUTEIHLHO KOOPAMHATHBIX ocell. ['padnueckre MeTo/1bl pelieHusl ypaBHEHUH U
HepaBeHCTB. Perienue ypaBHeHUI 1 HEpaBEHCTB, COJEPKALIMX EPEMEHHYIO 1101 3HAKOM MOAYJIS.
CucteMbl  TMOKa3aTEeNbHBIX, JIOTApU(MHUUECKUX W  HUPPANMOHAIBHBIX  ypaBHeHHH. CHCTEMBI
MOKa3aTeIbHBIX, JIOTapH(PMUUECKIX 1 HPPAIIHIOHAIEHBIX HEPABEHCTB.

B3aumHuo o6patnbie pyHkuMU. ['paduku B3auMHO 0OpaTHBIX (PYHKIUA.

YpaBHEHMUsI, CHCTEMBI yPAaBHEHUH C TapaMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasHenuil cmenenu evlule 2 CHeyualvbHulx 6u0os. Teopema
Buema, meopema be3y. Ilpusooumvie u nenpugooumvie muocounenvl. OcHosHas meopema an2eOpbl.
Cummempuueckue mHozouneHsl. Llenouucnennvie u yenr03HauHble MHO20UNEHbL.

Huoganmoswi ypasuenus. [lennvie opoou. Teopema Pepma o cymme K8aopamos.

Cymmbl u psodsl, MeMoObl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubaudiceHUy OeticmeumenbHbLX Yucel payuoHaATbHbIMU.

MHmnooicecmsa na KOOpOUHAMHOU NIOCKOCTIU.

Hepasencmeo Kowu—Byusxosckozo, nepasencmeo Hencena, nepasencmsa o cpeotux.

[Tonatue npenena yHkuuu B Touke. [lomamue npedena @yHkyuu 6 OeckOHeuHOCmU. Acumnmomuvl
epaghuxa @ynxyuu. CpasHenue OecKoHeuHO MAabiX U O6eckoHeuHo Ooabwux. HempepbIBHOCTh (DYHKITHH.

Ceoticmea Henpepwvinvix gyukyuu. Teopema Betiepwmpacca.



Hudbdepennmpyemocts Gyakuun. [IponsBomnas ¢ynakuuu B Touke. KacatenpHas k rpaduky ¢GyHKIIHH.
I'eomerpuueckuii u (u3MUecKHii CMBICT TNPOU3BOAHON. [Ilpumenenue npouszsooHoU 6 usuke.
[TpousBoaHbIe aneMeHTapHbIX QyHkmid. [IpaBuna nuddepennmpoBanus.
Bropas npousBoiHasi, ee reoMeTpHUUecKuil U U3HYECKUN CMBICI.
Touku skcrpemyma (Makcumyma W MuHHUMyMma). MccrienoBaHue 3jeMEHTapHBIX (QYHKIMA HAa TOYKHU
HKCTpEeMyMa, HauOoJIblIee ¥ HAUMEHbIIIEe 3HAYEHUE C TIOMOIIBIO MMPOU3BOAHOMN. [locmpoenue epaguros
@yurkyuii ¢ nomowpbio npoussooHvix. Illpumenenue npouzsoonoll npu pewenuu 3aday. Haxooicoenue
IKCMpPemMymos YHKYUll HeCKOIbKUX NePeMeHHDbLX.
[TepBooOpasnas. Heompenenenusiii unterpan. IlepBooOpasnblie 3iemeHTapHbIX (QyHkiui. [lnomans
KpuBoJMHEWHOW Tpanenun. @Popmyna Herotona-JleitOnuma.OnpeneneHuplii MHTErpall. Bwiuucnenue
naowaoel nI0CKux gueyp u 00vemos mei 8paujeHus ¢ NOMOWbIO UHMe2pad..
Memoowi pewierus hyHKYUUOHANbHBIX YPAGHEHUL U HEPABEHCME.

I'eomeTpusn
[ToBTOpenue. PemieHue 3amay ¢ HUCMONB30BAaHHEM CBOWCTB (UIYp Ha IUIOCKOCTH. Pemienue 3amay Ha
JIOKA3aTelIbCTBO M TIOCTPOCHUE KOHTpHpUMepoB. [IpuMeHeHHe NTPOCTEUINX JIOTUYECKUX TPABUIL
Pemenne 3amad ¢ HCHOONB30BaHHEM TEOPEM O TPEYroJbHUKAX, COOTHOIICHUNW B MPSIMOYTOJbHBIX
TpeyrojbHUKax, (aKTOB, CBSA3aHHBIX C YEThIpEXyrojbHUKaMu. PemieHue 3aady ¢ HCMIOIb30BAaHHEM
(hakTOB, CBSI3aHHBIX C OKPY)KHOCTSIMU. Perienune 3a1aq Ha M3MEpeHHsI Ha IJIOCKOCTH, BBIYUCIICHUS JUTMH U
wiouanen. Pewenue 3a0ay ¢ nomowbio 6eKmopos u KOOPOUHam.
Harnsgnas crepeomerpus. [lpuszma, napamienenunen, nupaMua, TeTpasap.
OcHOBHbBIE TIOHSTHS T€OMETPUU B TPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHH U CIEICTBUS U3 HHX.
Ilonsamue 06 axcuomamuueckom memoode.
Teopema Menenas ona mempasopa. IlocTpoeHue CceYeHUN MHOTOTPAHHUKOB METOJIOM CIIEJIOB.
LenTpanbHOE mpoekTrpoBanue. [locTpoeHne cedyeHnii MHOTOrpaHHUKOB METOJIOM MTPOEKIIUH.
CkpenuBaromecs: mpsiMble B MPOCTPAHCTBE. YTOJ MEXAY HUMH. Memoosl Haxodxicoenus paccmosHull
MeAHCOY CKPeUUBAIOUWUMUCS NPSMBIMU.
Teopembl 0 mapajIeNbHOCTH NPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. [lapamienbHoe npoekTupoBaHue u
n3o0paxenue Guryp. I eomempuyeckue mecma mo4ex 6 NpoOCmMpaHcmae.
[lepneHIUKYISIPHOCTh TPSAMOM U TUIOCKOCTH. OpTOroHanbHOE MpPOEKTHpoBaHWE. HakiIoHHBIE U
npoeknuu. Teopema o Tpex MeprneHauKyIsIpax.
Buowvr mempasdpos. Opmoyenmpuyeckuti mempasop, KapKacHwlli mempasop, pasHOSPAHHbBIN Mempal’aop.
Ipsmoyzeonvruiti mempasop. Meouanwvl u 6umeouarvl mempa’opa.
Jlocmpausanue mempasdpa 0o napaiieienuneod.
Paccrostaust mexnay ¢urypamu B mpoctpancTBe. OOHIMI TEPHEHIUKYISIP IBYX CKPEUIUBAIOLIUXCS
MPSIMBIX.
VYrnel B mpoctpaHcTBe. [leprnieHIUKyasipHBIE TUIOCKOCTH. [l10wadb opmocoHAnbHOU NpoeKyul.

Ilepnenouxynapnoe ceuenue npuzmul. Tpexepannviii u mHozcocpaunvli yeon. Ceolicmea HIOCKUX Y208



MHo202panHoz2o yena. Ceoticmea nioCKux u 08Y2paHHbIX Y2108 mpexepanno2o yaia. Teopemvl KOCUHYCO8
U CUHYCO8 OJIsl MPexspanHo2o yaud.

Bunel MHOrorpaHHukoB. Pazgepmku  mnozocpannuka. Kpamuaiiwue nymu Ha nO8EpXHOCMU
MHO202PaAHHUKA.

Teopema Diinepa. 1lpaBunbHbIE MHOTOTPAHHUKU. /[80UICMBEHHOCTb NPABUNLHBIX MHO202PAHHUKOS.
[Ipusma. Ilapamnenenunen. CaoiicTBa napaenenunena. [IpAMOyronabHbI — mapaiesienunes.
HaxoHHbIE IPU3MBIL.

[Mupamuna. Bunel nupamua. DieMeHThl MpaBUIbHOM mupaMubl. [Iupamuabl ¢ paBHOHAKIOHEHHBIMU
pedpamu U rpaHsIMH, UX OCHOBHbBIE CBOMCTBA.

[Inomaay noBepxXHOCTEH MHOTOTPAaHHUKOB.

Tena Bpamenus: nwiuHApP, KOHYC, map u chepa. CeueHus nmuiamHIpa, KoHyca W mapa. Lllaposoii
CErMEHT, IIaPOBOH CIIOM, MIapOBOMl CEKTOP (KOHYC).

YcedeHHas mupaMu/ia U yCEUeHHBIN KOHYC.

Onemenmoi cpepuueckou ceomempuu. Konuueckue ceuenus.

KacarenpHble mpsiMple W IUIOCKOCTH. BnmcanHele W onucanHbele cdepwl. Kacawowuecs cgepoi.
Kombunayuu men epawenus.

Bextopsl u koopaunHatel. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YUCIO. YTON MEXIY BEKTOPAMH.
CkansipHO€E ITPOU3BE/ICHUE.

VYpaBHenue 1uiockocTd. PopMyna pacCTOSHUA MEXKIy TOYKaMu. YpaBHeHHE cdepbl. Dopmyna
paccmosinus om mouku 00 naockocmu. Cnocobwl 3a0anusi npsmMoU ypagHeHUAMU.

Pewenue 3a0au u doxazamenbcmeo meopem ¢ NOMOWbIO BEKMOPO8 U MeMmoOOM KOOpOuHam. DiemMeHmbl
2eomempuu mMacc.

[Tonsitue ob6bema. OObEeMbl MHOrOrpaHHUKOB. OObeMbl Tell BpalleHus. Axcuomwvl oOvema. Bvigoo
Gdopmyn 06beMO8 NPAMOY20IbHO2O napaiienenunedd, Npusmvl U RUPAMuobl. Popmyavl 0l HAXO0HCOEHUS
obvema mempasopa. Teopemvl 06 omHoOUEHUAX 0OBEMOS.

Ipunooscenus unmezpana K 6blYUCTIEHUIO 00beMo8 U nogepxHocmel men 6paweHus. Ilnowaos
cghepuueckozo nosica. Obvem wiaposo2o cnos. [lpumenenue 06vemos npu pewieHuu 3a0a4.

[Tmomane chepsr.

Paseepmra yununopa u konyca. Ilnomans NTOBEpXHOCTH LIMIMHIPA U KOHYCA.

KomOuHanuu MHOTOTpaHHUKOB U TeJl BpaIleHusl.

[Tono6ue B mpoctpancTBe. OTHOILIEHNE 0O0BEMOB U TUIOIIA/IEH TOBEPXHOCTEN MOJOOHBIX PUTYP.
suoicenuss 6 npocmparncmee: napauienbHblii NePeHoc, CUMMEMPUs OMHOCUMENLHO NIOCKOCMU, YEeHMPATbHAA
CcUMMempuUsl, NOBOPOM OMHOCUMENLHO NPSAMOIL.

IIpeobpaszosanue nooodus, comomemus. Pewenue 3a0au Ha NIOCKOCMU €  UCHOIb30BAHUEM
cmepeomempuiecKux Memooos.

BeposiTHOCTBL M CTATHCTHKA, JIOTUKA, TEOPHs IPa(oB 1 KOMOMHATOPUKA

[ToBropenue. Mcronp3oBaHue TAaONUIl U JUarpaMM JUIsl TpEACTaBICHUs NaHHBIX. PemieHue 3amad Ha

NPUMEHEHHE OIMCATEIbHBIX XapaKTEPUCTUK YHMCIOBBIX HAOOpOB: CpPEIHHMX, HAUOONBLIETO U



HaVMEHBILIETO 3HAYEHUs, pa3Maxa, JUCIEPCUU U CTaHJAPTHOIO OTKJIOHEHMs. BplunmcieHue 4actor u
BEPOSTHOCTEH COOBITHIA. BhluncieHne BeposATHOCTEH B OMBITAX ¢ PAaBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMHU
ucxonamu. Mcronp3oBaHne KOMOWHATOPUKH. BBIUMCIIEHHE BEpPOATHOCTEH HE3aBUCHUMBIX COOBITHIA.
Hcnonws3oBanne (HOpMyJabl CIOXKEHUS BEPOSTHOCTEH, auarpamMMm Dijepa, JepeBa BEpPOSTHOCTCH,
¢dbopmyibl beprymu.

Beposamnuocmnoe npocmpancmeo. Akcuomvl meopuu 6eposimHocme.

VYcnoBHas BepoATHOCTD. [IpaBuio ymHOkeHUs BeposiTHOCTeH. DopMyra moaHoN BEPOITHOCTH. DPopmyiia
baiieca.

JluckpeTHble ciaydallHblE BEJIMYMHBI U pacnpeneneHus. CoBMecTHbIE pacmpenaenieHus. Pacnpenenenue
CYMMBI U IIPOU3BEACHUS HE3aBUCHUMBIX CIIy4alHbBIX BEJIMYMH. MaTeMaTudeckoe OKUJaHUE U AUCIIEPCHUS
CIIy4ailHOM BEIWYMHBI. MaTeMaTH4ecKoe 0KUJAHUE U JUCTIEPCUS CYMMBI CIIy4alHbIX BEJIUYMH.
bunapnas caywailiHas BenuuMHa, pacnpeneneHue  beprymnu.l'eomerpuueckoe  pacmpenesieHHe.
bunomuanbHOE pacnpeniesieHle U ero CBOMCTBRa. [ unepeeomempuieckoe pacnpeoeieHuel e2o c8olcmaa.
HenpepsiBHble  citydaiiHple  BenuuuHbl. IInotHOCTE  BepoATHOCTH. DyHKIMS  pacnpeneseHUs.
PaBHOMEpHOE pactipeneneHue.

IlokazamenvHoe pacnpedeneHue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenenenue. Dynkuus Jlamnaca.
[lapameTrppl HOpMaibHOro pacnpezneneHus. llpumepsl cinydailHBIX ~ BEIWYMH, [OJYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (HIOIPELIHOCTh U3MEPEHUH, POCT uenoBeka). [{enmpanvHas npedenvhas meopema.
Hepasencmeo Yebwviuesa. Teopema Yebwviwesa u  meopema bepnynnu. 3axonm Oonvuwiux uucen.
Buibopounsiii memoo usmepenus eeposmuocmeti. Ponv 3axona Oonvuwux uucen 8 Hayke, npupooe u
obwecmse.

KoBapuanuss nByx cinydailHbix BenuuuH. lloHatne o koadpdunuente koppensuuu. CoBMeCTHbIE
HaONIOJIEHUsT JIBYX CJIy4YaWHBIX BEIUYHMH. Bbsibopounviii kodpguyuenm ropperayuu. Jluneiinas
pezpeccusl.

Cmamucmuyeckaa eunomesa. Cmamucmuka Kpumepusi u ee YpogeHb 3Hayumocmu. Ilposepka
npocmeuwux 2unomes. IMnupuyecKue pacnpeoeseHus U Ux c6s3b ¢ meopemuideckumu pacnpeoeieHusImu.
Panzosas koppenayus.

Ilocmpoenue coomeemcmeui. HnvekmusHvle u cropvekmuguvie coomeemcemeusd. buekyuu. [Juckpemmnas
Henpepvienocmb. IIpunyun /fupuxie.

Koouposanue. Jleouunas 3anuco.

OcHnognbie nouamusi meopuu 2pagos. /lepeswvs. /[souunoe oepeso. Ceaznocms. Komnonenmoi ceaznocmu.

Ilymu na epaghe. diineposwvi u I amurbmonoss nymu.



3. Temaruueckoe IVIaHMPOBAHHUE ¢ Y4eTOM padoueii MPOorpaMMbl BOCHUTAHMA C

yKa3aHHeM KOJMYeCTBA YaCcOB, OTBOJAMMBbIX Ha U3YUeHHUE KAKI0H TeMbl
Monyab «AJredopa u Ha4aja aHAJINU3A»
10 kaacce
Bcero yacos- 143
KOHTPOJIbHbIE PadoThI-8
Kontponbraas pabora No 1 «JleiicTBUTEIbHBIE YHCIIa»
Kontponbraas pabora Ne 2 «HucnoBsie QyHKITHN»
Kontponsnast pabdora Ne 3 «Tpuronomerpuueckue (GyHKIHID»
KontponsHast padora Ne 4 «TpuroHomerpudeckue ypaBHEHUS»
Kontponbnas padora Ne 5 «IIpeoOGpa3oBaHue TPUTOHOMETPUUYECKUX BBIPAKECHUII
Kontponbaas pabora No 6 «KoMIUIEKCHBIE YHCIIa»
KonTtponpnaas padora Noe 7 «lIpousBomHas
KontponsHast padora Ne 8 «IIpumenenue mpou3BOIHOI»
(AnMHUHHCTPATHBHBIE PadoThI (110 0c000MY rpaduky):
Nel — BBOjHAsI KOHTPOJIbHAs paboTa
Ne2. — nonyrozioBast KOHTpoOJIbHAsI padboTa

Ne3 — utoroBasi KOHTpOJIbHAs paboTa

Neo HanmenoBanue pasaeiios, TeM Moayb «IIK0JIBHBIH YPOK»

Koa-Bo

yacoB

IloBTOpPEHME Henb 3Hanuil. MexIyHapoIHBIH

Vhpouenne — palHOHAIBHBIX BBIPAXXEHUI. | 1€HD pacupocTpaHeHNA
Pemenne 3agay ¢ HCHOIL30BAaHHEM CBOMCTB | TPAMOTHOCTH. Ypok  TeXHHMKH
YuCell U CUCTEM CUMCIEHUs, AEIMMOCTH, J0J€eil | 0€30MacHOCTH

W YacTei, TPOIECHTOB, MOAYJEH YHCel.
Pemienne 3amady Ha JBUKEHHE W COBMECTHYIO
paboTy, cMecH ¥ CIUIaBbl C TIOMOIIBIO
JINHEWHBIX, KBaJpPaTHBIX n IpOoOHO-
paHI/IOHaJ'IBHI)IX ypaBHeHI/II\/’I U HUX CHUCTEM.
Penrtenne 3amay ¢ NOMOIIBIO  YHCIOBBIX
HEPaBEHCTB M CHUCTEM HEPABEHCTB C OJIHOM
MEPEeMEHHON, C TNPUMEHEHHEM HW300paKEHU

YHUCIIOBBIX ITPOMEIKYTKOB.

Mhmuo:xectBa. Jloruka. J[leiictBuTesbHBIEe | Becepocceuiickuii YPOK

yucJjaa 0e30IMaCHOCTH HIKOJLHHKOB B CETH




MHoxecTBa  (YHCIOBBIE,  TE€OMETPUUYCCKUX
¢uryp).  XapakTepuCTUYECKOE  CBOMCTBO,
AJIEMEHT MHOXECTBa, IYCTOE, KOHEUYHOE,
OeckoHeuHoe MHOXecTBO. CrocoOnl 3amaHus
MHOKECTB IToqMHOX€ECTBO. OTHOoLIeHHS
MPUHAJICKHOCTH,  BKIIOUYEHMS, PaBEHCTBA.
Onepanuu Hajg MHOXecTBamu. Kpyru Ditnepa.
Koneunrele u OeCKOHEYHEIEC, CYETHBIE U
HECYETHBIE MHOKECTBA.

Hcnonb3oBanue onepanuii HaJl MHOKECTBAMH U
BBICKa3bIBaHUsIMU. Vcmonib30BaHME HEPABEHCTB
U CHCTEM HEPaBEHCTB C OJHOHN IEepEeMEHHOM,
YHCIOBBIX MPOMEXKYTKOB, UX OOBEIUHEHUU U
nepeceueHuil. I[lpumeHenne mnpu  penieHUU
3a1a4y CBOICTB aprupMeTHIECKON u
TEOMETPUUYECKON MPOrpeccuu, CyMMHPOBAHUS
OCCKOHEYHOM CXOAIICHCS TeOMETPUUYCCKOM
MIPOTPECCHH.

HcTuHHBIE HW  JIOXKHBEIC  BBICKA3bLIBAHUS,
omepaluy HaJ BBICKa3bIBaHUSIMU. Aneebpa
svickaszviéanuli. CBsI3b  BBICKa3bIBaHMH  C
MHOkecTBaMU. KBaHTOPBI CyIIECTBOBaHUS U
BCEOOIIHOCTH.

3akoHBl  JOTHKU.  OcHoéHuble  no2uvecKue
npasuna.  PelmieHne — JOTMYECKHUX  3a]1a4uc
WCIIOJIb30BAaHUEM KpPYTOB Diliepa, OCHOBHbIX
Jl02UYecKux npasul.

VYMO3aKIIIOUCHHS. O06ocHoOBaHMS u
JI0OKa3aTelIbcTBO B MaTeMaThke. Teopemsbl.
Bunbl mMaTemaTuueckux YTBEpKACHUN. Buodwvi
doxazamenvcms. Mamemamuueckas UHOVKYUSL.
Ymeepoicoenus: obpamHoe OanHoMY,
NPOMUBONOJIONCHOE, obpamuoe
npomueononoxcHomy oOamHomy. IlpuszHak u
CBOMCTBO, HEOOXOOMMBEIE W  JOCTATOYHBIE
ycioBus. MeTon MaTeMaTU4eCKON MHITYKIIUH.

Cymmvl u psaovl, Memoovl CYMMUPOBAHU U

HuTtepner. Bcepoccuiickas

OJIMMITHaAa IMKOJbHUKOB.




NPUSHAKU CXOOUMOCHIU.

Teopemovr 0 npubaudiceHuu OercmseumenbHbix
yycen payuoHaIbHbIMU.

MHnoorcecmsa na KOOPOUHAMHOU NIOCKOCTU.
Hepasencmeo Kowu—bynaxoeckoeo,

HepaeeHcneo Hencena, HepaeeHcmeda o

CPEeOHUX.

YucaoBble pyHKINHN

Pemenne 3a4a4 C HCIIOJIb30BAaHHUEM YHCIIOBBIX
¢ynkumii m ux rpadukoB. Hcmonb3oBaHue

CBOMCTB u rpaduKoB JIMHEWHBIX u

KBaJIPAaTUYHBIX oOpatHoit

y=vx.

IMPOMECIKYTKHU

byHKIUH,
HOPOTIOPIIMOHATIBHOCTH U (DYHKIMH

Hynu byHKIUY,

3HAKOIIOCTOsIHCTBA, MOHOTOHHOCTB.

HaubGomemiee ©  HauMeHbIEE  3HAYCHUE

¢yukuun.  Ilepuoguueckue  QyHKIUHM U
HalMEHbUIMKA mepuoA. YeTHble U HeEYeTHbIE
bynkuuu. @Pyukyuu «OpoOHAS HACb YUCLAN

y={x} u «yenas uacmo uuciay y=[x|.

[TpeoOpa3oBanust rpaukoB (QYHKIUI: CIBMHT,

YMHOKCHHE Ha YHUCIJIO, OTpaXCHUC

OTHOCUTECIIbHO KOOPANHATHBIX oceil.

B3zaumHo  obOpatHble  ¢yHkumu. ['paduku

B3aMMHO OOPATHBIX (PYHKITHIA.

Ypok npoeKTHOHN AeATEeIbHOCTH.
Co3gaHue TMpe3eHTalil 1Mo TeMe

«DYHKINHU U UX TpaPUKI».

Tpuronomerpuyeckue (PyHKIHUH.

PannanHas mepa yria, TpPUTOHOMETpHUYECKas

OKpPYXXHOCTh. TpuUroHOMEeTpHUYecKHe QYHKIUU

yucen U yrioB. Dopmynsl  IpUBEIEHUS,
CIIOXKEHHMSI TPUTOHOMETPUYECKUX  (DYHKIUH,
bopMyIibl JIBOMHOT'O " ITOJIOBUHHOTO

aprymenTa. [IpeoOpazoBaHure CyMMbl, pa3HOCTH
B IIPOU3BENICHNE TPUTOHOMETPUUECKUX
¢byHknuii, u Haobopor. Pemenune 3amau c
UCIIOJIb30BAaHUEM I'PaJyCHON MEpHI yIia.

YHCJIOBOTI'O

y=1gx,

byHKIIIHN
y=sinx,

Tpuronomerpuueckue

aprymenra Y =CO0SX,

Ypok-uccnenopanue. BcemMupHsIi
JIeHb TIOYTHI-MIOUCK HH(pOpMAIHH,
CO3JaHHE M pelIeHue 3axad 1o
TEME,

IIPOCMOTpP  TPE3EHTALUU

«Cpencta CBSI3NY. Ypox
(¢uHaHCOBOW TpaMOTHOCTH «Bumabl
IIepeBOay. JlcTaHLIMOHHBIE
OJIUMIIMAJABI Ha cauTe «YUu.py»,
pabora Ha caite Pemy EI'D ]I

[N'ymuna.

26




y =ctg X. CaoiicTBa u rpaduku
TPUTOHOMETPUUYECKUX (PYHKLIUH.
OO6patHble TpUTOHOMETpUYECKHE (YHKINHU, UX

T'JIaBHBIC 3HAYCHHA, CBOMCTBa U l"pa(bI/IKI/I.

Tpuronomerpuyeckue ypaBHeHUs MexnyHapoaHbld  J€Hb  4uCla 24

Tpuronomerpuyeckue YPaBHEHUS. | «IIH. Bcecemupnpiii JIEHb

OnHOPOHBIC TPUTOHOMETPUYCCKHE ypaBHeHus. | HHGopmanuu «Poiab nHbopManuy B

Pemenne mnpocTredmmMX TPUTOHOMETPUYECKHUX | MATCMATHKE). JlucTaHIMOHHBIE

HEPABEHCTB. IIpocreiimue CHUCTEMBI | OJINMIIMAJBI Ha caite «Yuu.py»,

TPUTOHOMETPUYECKUX YPABHEHUM. pabora Ha caiite Pemy EI'D ]I
I'ymuHa.

IIpeoOpa3oBanue TPUIOHOMETPHYEeCKHX | /[eHb MaTeMaTUuKU. YPOK-UIpa. 26

BbIPAKEHUH JIMCTaHIIMOHHBIE OJIMMIMAILI  HA

Dopmyiibl MIPUBEACHUA, cnoxenus | caiite «Yuu.py», pabota Ha caite

TpuroHomerpuueckux  GyHkumid, ¢Gopmynsl | Pemy EI'D  JI. T'ymwuna. Jlens

JBOMHOIO M TIOJOBMHHOIO  apryMeHTa. | HApOAHOIro €MHCTBA. JleHb

[IpeoOpazoBaHne  CyMMbl,  pPa3HOCTM B | TOJEPAHTHOCTH. Ypok-

NPOU3BEJICHUE TPUTOHOMETPUICCKUX (YHKIHIA, | MCCIEN0BaHuE. «3a CTpaHHLAMH

¥ Ha000pOT. y4eOHUKOBY». JleHb KOMITBIOTEPHOM
IPaMOTHOCTH.

KommnuekcHbie ynciia Bceepocculickuii YPOK 6

[lepBuuHBIC MpPEACTABICHHS O MHOXKECTBE | O€30MMaCHOCTH IIKOJIBHUKOB B CETH

KOMIUIEKCHBIX YUCElL. evicmeus c | uTepHer.

KOMNJIEKCHbIMU uycramu. Komnnexcho

conpscennvie yucaa. Mooyne u apaymenm

yucaa. Tpuconomempuueckas popma

KOMNieKcHo2o uucna. Pewenue ypaenenuii 6

KOMNJIEKCHbIX YUCIIAX.

IIpousBoanasn YpoK TMpPOEKTHON [EeATEeTHLHOCTH. 32

[Tousitue npenena ¢pyHkuuu B Touke. [lonsamue

beckoneynocmu.

npeoena @dyHkyuu 8

Acumnmomuol epagpuxa @pynxyuu. CpasHenue

OeCKOHEeYHO Maiblix U OecKOHeUHO OO0JIbUIUX.

HenpepeiBHOCTH GyHKIMH. Ceoticmea
HeNnpepbleHbIX @yHryuil. Teopema
Beuepuwumpacca.

HuddepenumpyemMocTsb byHKIHH.

Ypoxk-uccienoBasue.
JIUCTaHLIMOHHBIE OJMMIMNAAbl Ha
caiite «Yuu.py», pabora Ha caiite

Pemry EI'D JI. I'ymuna.




[IpowsBognas ¢ynkuuu B Touke. KacarenbpHas
K Tpapuky QynHkuuu. [‘eomerpuueckuii u
buznueckuit CMBICT IIPOU3BOTHOM.
Ilpumenenue  npouseoonou 6  @Qusuxe.
[Ipou3BomHBIE  3JEMEHTapHBIX  (DYHKIIHIA.
[TpaBuna quddepeHuupoBaHus.

Bropass mpousBojHas, €€ TeOMETPUYECKHHA u
(bU3NUeCKUil CMBICIT.

Touku sKcTpeMyMa (MakCUMyMa ¥ MUHHMYMA).
HccnenoBanue 5SIEMEHTApHBIX (QYHKIUI Ha
TOYKHU IKCTpEMyMa, HauboIbIIee u
HaMMECHBIIICe 3HAYCHHE c MIOMOIIIBIO
pou3BOHON. [locmpoenue epaguxos hyrkyuii
¢ nomowwlo  npou3eoouvix.  Ilpumenenue
npPoOU3600HOU npu peuteHuu 3a0au.
Haxoorcoenue IKCMpemymos @dyHxyu

HECKOJNIbKUX NeEPeMEHHbLX.

KOMﬁI/IHaTOpHKa Hu BEPOATHOCTD

CTaTUCTHKA

HOBTOpCHI/Ie. Hcnons3oBaHue Ta6J'II/H_[ n
AuarpaMmm JUIA MMpeACTaBJICHUA JaHHBIX.
Pemenne 3aaa4 Ha IMPUMCHCHHUEC OIMUCATCIIbHBIX
XApPaKTCPUCTHUK YHUCIIOBBIX Ha60pOBI CpC€aHux,

HauOOJBIIEr0 W  HAWMEHBIIETO 3HA4YCHUA,

pasmaxa,  JOUCIEpPCMM U CTAHAAPTHOIO
OTKJIOHECHHS. Brruucnenue 4acTOT 51
BEpPOSITHOCTEN COOBITHH. Brruucnenune

BEPOSITHOCTEN B OIBITaX C PAaBHOBO3MOXKHBIMU
JJIEMEHTapHBIMUA  UcXoxaMu. lcnosb3oBaHue
KOMOMHATOpUKH. Bbluncnenue BeposiTHOCTEN
HE3aBUCUMBIX COOBITHH. Hcnons3zoBanue
(bopMyINbI CIOXKEHHUS BEPOATHOCTEH, AMarpamm
Olinepa, nepeBa BepoATHOCTEH, (OPMYIbI
beprymn.

Bepoamnocmnoe  npocmpancmeo.  Axcuomvl
meopuu 6epoAMHOCMeEl.

VYcnoBHas BepoATHOCTH. [IpaBuiio yMHOXeHUs

Ypok-urpa. JuctaHumoHHbBIE
OJIMMITAAIBI Ha cailTte «YUu.py»,
pabora Ha caiite Pemry EI'D ]I
['ymuna.




BeposATHOCTE. DopMysia MOJTHOM BEPOSITHOCTH.
®opmyna baiieca.

JuckperHble  cilydailHble  BEJIMYMHBI U
pacupeneneHus. COBMECTHBIE pacHpeleeHUsl.
Pacnipenenenrie cymMmMbl W NPOU3BEACHUS
HE3aBUCUMBIX CIIy4alHbIX BEJIMYUH.
Marematuueckoe OXUIAaHUE U  JUCIEPCHUS
CIy4yallHOM  BEJIMYUHBI. Maremaruueckoe
O0XKMJIAHWE W JUCIEPCUS CYMMBI CIy4alHBIX
BEJTUYMH.

bunapnas Clly4anHas BEJINYMHA,
pacupenenenue bepnymm. ['eomerpuueckoe
pacnpeneneHue. bunomuansHoOe
pacrpeneieHue u ero CBOICTBA.

l'unepeeomempuueckoe pacnpeodenenue u e2o

ceolicmaa.
HenpepriBHBIC Clly4aifHbIe BEJINUUHBI.
IInoTHOCTE BEPOSITHOCTH. OyHKIUA

pacrmipenenenusi. PaBHoMepHOe pactpeenieHue.
Tokazamenvroe pacnpeoenenue, e2o
napamemput.

Pacnpeoenenue Ilyaccona u ezo npumenenue.

Hopmanbnoe pacnpenesieHue. OyHKIUSA
Jlannaca. [TapameTpsl HOPMAaJIbHOTO
pacupeneneHus. [Tpumepsnt CIy4alHbIX

BEJIMYMH, TIOJYMHEHHBIX HOPMAJILHOMY 3aKOHY
(OrpenIHOCTh W3MEpPEHUH, pPOCT dYeloBeKa).
Llenmpanvnas npedenvHas meopema.
Hepasencmeo Yebdviuesa. Teopema Yedvluesa
u meopema bepuynnu. 3axon 6onvuux uucen.
Buibopounwiii Memoo usmepeHus
seposimnocmell. Ponv 3axona 6onvuux uucen 6
Hayke, npupooe u ooujecmae.

KoBapumanmst  OByX  CllydallHbIX  BEJIHYUH.
[TonssitTue o  kKod(duIMeHTe  KOPPETAIHUU.
CoBMecTHBIC HAOMIOJAEHUS JBYX CIyYalHBIX

BEJIMYMH. Buibopounwiii K03 puyuenm




Koppenayuu. Jluneunas peepeccus.

10 HToroBoe noBTopeHue Henp mamsatu. Jlewr IloGemsr. 8
HeiictButenpHble yncna. Yucnosble (yHKIMH. | JMCTAaHIMOHHBIE OJIMMIIMAALI  HA
Tpuronomerpuyeckue byukun. | caifte «Yuu.py», pabora Ha caiite
Tpuronomerpudeckue ypaBHeHus. | Pemry EI'D . ['ymuna.
Brruncnenue npou3BoaHbBIX Me:xnyHaponHbIi JIeHb
[IpumeHeHre NPOM3BOJHON JUISI OTHICKAHMA | MAaTeMaTuka. JleHb KOCMOHABTHKHU.
HAauOOJNBIIMX W  HAWUMEHBIIUX  3HAUCHUH | YPOK IPOCKTHOU JEATCIBHOCTH.
BEJIMYMH. Jenp 3eMau. DKOJIOrMYECKUN YPOK.

Ypok-uccienoBaHue.
Hroro 143
11 kaace
Bcero uacos -135
Kontpoabubie padoTni- 8
KontponsHast padora Ne 1 «IlepBooOpa3Hasi u HMHTErpam
Kontponbuas padota Ne 2 «MHOTOUIEHBI»
Kontponbnas padora Noe 3 «lIpeoOGpa3oBanue KOpHEW»
Kontponbnas padota Ne 4 «CreneHu M cTeneHHble (QYHKIIMH
Kontponbnast pabora Ne 5 «IlokazarenbHble ypaBHEHHS U HEPaBEHCTBa»
KontponsHast pabora Ne 6 «Jlorapupmuueckue ypaBHEHUS U HEPaBEHCTBa»
KontponbHast pabora Ne 7 «OOmme MeTonbl pelieHus ypaBHEHUI»
Kontponbnaas pabora No 8 «Mppanuonansubie ypaBHeHUs. CHCTEMBI ypaBHEHUI
AJIMUHUCTPATHBHBIE PadoThI (110 0c060MY rpaduky):
Nel — BBojiHas KOHTpOJbHAs paboTa
Ne2. — mosryroioBasi KOHTpoJibHas paboTa
Ne3. — peneruninonnas padora B popmare EI'D
Ne4 — ytoroBasi KOHTpoJIbHAs paboTa
Ne HanmeHnoBanue pasaeia Moayab «IIIKOJIBHBIH YPOK» Koxa-Bo
n/n 4acoB
1. | loBTOpeHnue yueoHoro marepuana 10kJ. 2
2. IlepBooOpa3nass U HHTErpaja Jenb 3nanuii. MexxayHapOoaHbIN J1€Hb 11

Buviuucnenue niowadeu niockux gueyp u o6vemos

[lepBooOpasznas. HeompeneneHHblld WHTETpal. | paCIPOCTPAHEHUS TPAMOTHOCTU. Y POK
[lepBooOpa3Hble  BIE€MEHTapHBIX (GYHKIUH. | TEXHUKH 0€301acHOCTH.
[Tnomane KpuBOdMHEHHONW Tpamenuu. Popmyna | Beepoceuiickuit ypok 6e3omacHOCTH

Hserotona-Jleitonuna. OmnpeneneHHbl HHTErpaj. | MIKOJILHUKOB B CETH.




mejl 8paAueHUsi C NOMOWbIO UHMESPAA.
Memoouvl pewienus hyHKyUOHATLHBIX YPAGHEHUI U

HepaeeHcme.

MHoro4;eHnl

Pewenue  ypasnenuii  cmenenu  viuwe 2

cneyuanvhvix 6u0os. Teopema Buema, meopema
besy.

IIpusooumvle u Henpugooumbvle

MHO2OYJIEHbL. Ocnosnas meopema aﬂ2€6pbl.
CuMMempuueCKue MHO2OYJIEHbL. UeﬂO'iMC]ZeHHble
U Yemo3HaiHvle MHOCOYJIEHbL.

Pemenue 3aJa4 C HUCIIOJBb30BaHUECM
MHOI'O4JICHOB, Hp606p330BaHHﬁ MHOI'O4JICHOB H

JIPOOHO-PANMOHAIBHBIX BBIPAXKCHHM.

Bcepoccutickas OJINMIIAAA

LIKOJIBHUKOB. Ypok IIPOEKTHOMN

JACATCIIBHOCTH.

Crenenu u kopHu. CTeneHHble PyHKIUA

Crenenp ¢ JEHCTBUTEIIBHBIM  IIOKA3aTENIEM,
CBOICTBA CTENEHHU.
Pemlenne 3amay ¢ MCHOJIB30BAaHUEM CBOWCTB
CTEIIEHE! U KOpHEH.
CrenenHass (QyHKLIMS U €€ CBOWCTBAa M Ipaduk.
Meron

HppaunonaabHble YPaBHEHHS.

HHTCPBAJIOB JIAA pCIICHUA HCPABCHCTB.

[enb MAaTEMATUKHU. Ypok-urpa.

Co3gaHue TMpe3eHTalu 1o  TeMe

«DYHKIUU U UX TpadUKN».

27

INoxa3arenbHas " Jorapudmuyeckas

pyHkumMu

[TokazatenpHast GyHKIHUS W €€ CBOMCTBA |
rpaduk. Yucno € u pynkmus y = e*

[TpocTeiiine mMoka3arenbHbIE ypaBHEHUS U
HEPABEHCTBA.

MeTto MHTEepBaIOB ISl pEIICHNs HEPABEHCTB.
I'paduyeckue MeTOAbl pEIIeHUS YpaBHEHUH U
HEpaBEHCTB. PelleHne ypaBHEHUI U HEPAaBEHCTB,
CoJIepKalliX NEPEMEHHYIO TI0J1 3HAKOM MOJTYJIS.
Cucremsl IIOKAa3aTeNbHbIX. Cucremsl
MOKAa3aTeIbHbIX HEPABEHCTB.

VYpaBHEHHUsI, CHCTEMBI YPAaBHEHUH C TApaMETPOM.
Jlorapudmuueckass (yHKIMS M €€ CBOICTBa U
CBOWcTBa  Jorapudma.

rpa¢pux  Jlorapudm,

JlecATHYHBIN 1 HATYPATbHBIN JJOTapU(pM.

MexXnyHapOAHbIN [I€Hb YHCIIA «ITH».
Ypok-uccienoBaHue. Bcecemupnslii

JACHb IOYTBI-ITIOUCK I/IH(l)OpMaI_II/II/I,

CO3/aHMe W pelIeHHe 3a7ad 10 TeMe,
npocMoTp mpeseHTanmu  «Cpencrea

CBSI3HY. Ypox ¢uHaHCOBOM

TpaMOTHOCTHU «Bunpl nepeBoaar».

HI/ICTaHHI/IOHHBIe OJINMMITHUAAbI Ha
caiite «Yuu.py», pabota Ha caiTe

Pemry EI'O /1. I'ymuna.

40




[IpeoOpazoBanue JorapuMUIECKUX BBIPAKECHUN
Jlorapudmuuecke ypaBHEHHs 1 HEPAaBEHCTBA.
Cucremsl JorapupMHUUECKUX YpaBHEHUH.
Cucrems! Jtorapu(h)MUIECKUX HEPABEHCTB.

Jlorapudmuueckas ¢GyHKIUS U €€ CBOWCTBA H

rpadux.

DJleMeHThl TeopHuH BEPOATHOCTEN U | YPOK MPOEKTHOU JeATEIbHOCTH. [[eHb 14
MATEeMATHYECKOH CTATHCTHKHU MaTE€MaTUKH. VYpok-urpa.
CrnyualiHple BETUYHHBI. JlucTaHUMOHHBIE ~ ONMMOMAABI  Ha
Cmamucmuueckass ~ eunomesa.  Cmamucmuka | caiite «Y4u.py», paboTa Ha caiite
Kkpumepusi u ee ypoeenv 3nauumocmu. Ilposepxa | Pemy EI'D  JI. TD'ymuna. JleHs
npocmeuux cunomes. Omnupuyeckue | HAPOJIHOTO €JIMHCTBA. [enn
pacnpeoeneHuss U Ux C6s13b C meopemudeckumu | TOJEPAHTHOCTH. Y POK-HCCIIEI0BaHUE.
pacnpedenenuamu. Paneosas koppenayus. «3a crtpaHunamMd y4eOHUKOBY». JleHb
Ilocmpoenue coomeemcmeuii. Hnvekmuenvle 1 | KOMIIBIOTEPHOM IPaMOTHOCTH.
CIOPbLEKMUBHbLE coomeemcmeusl. buexyuu.

Jluckpemuas nenpepvienocms. Ilpunyun Jupuxie.

Koouposanue. /{eouunas 3anuce.

Ocnoenvie nowsmus meopuu 2pagos. [lepesws.

Heouunoe Oepeso. Ceaznocmv. Komnonenmor

cesasnocmu. Ilymu na epaghe. Oiineposvr u

T'amunomonoswr nymu.

YpaBHenuss u  HepaBeHcTBa.  CucTeMbl | YpOK-HCCIEN0BaHUE. Henn 20
YPABHEHHI U HEPABEHCTB MaTEMAaTHKH. VYpoxk-urpa.
CucreMbl TOKa3aTeNbHBIX, JorapuMuuecKkux W | JMCTaHIIMOHHBIE  ONUMIMAABl  HA
HMppalOHAITBHBIX YpaBHEHUH. Cucremsl | caiite «Yuu.py», paboTa Ha caiite
[IOKa3aTeNIbHBIX, JOrapuPpMHUUECKIX u | Pemy EI'D JI. TI'ymmua. VYpok-
MPPALMOHATIbHBIX HEPABEHCTB. UcclIeoOBaHMe.  «3a  CTpaHULAMH
VYpaBHEHUS, CHCTEMbI YPaBHEHHUH C TTapaMeTPOM. | y4EOHHKOBY.

CucreMbl TNoOKazaTeNbHBIX, JOrapuOMUUYECKUX U

MPPALMOHATIBHBIX YPaBHEHHUH. Cucremsl

[I0KAa3aTeNbHbIX, JOrapuPpMHUUECKIX u

UPpaLMOHATIBHBIX HEPABEHCTB.

I'paduyeckue MeTOAbl pElICHUS YpaBHEHUH U

HEpaBeHCTB. PelnieHue ypaBHEHUN M HEPaBEHCTB,

CoJIeprKalIiX EPEMEHHYIO 1101 3HAKOM MOJYJIS.

[ToBTOpEHME Hens IloGeapl. VYpoxk mNpOEKTHOU 15




HHTGHHGKTyaﬂbHBIﬁ HHTCPHCT

KOHKYpCHI «Yuu.Py»

NESATETLHOCTH. Y POK-UCCIICIOBAHUE.

Hroro 135
10 kiace
Monayab «I'eomeTpusi»

Bcero yacoB-67

KonTpoabHbie padoThI-3

Nel. BzaumHoe pacnosioxkeHue NpsiIMbIX U IJIOCKOCTEH B POCTPAHCTBE

No2. TleprieHIUKYASPHOCTD NPSIMBIX U IJIOCKOCTEH.

Ne3. MHororpaHHuku

3aver-3

Nel. Terpasap u napamenenunes. [loctpoenue ceueHuid.

No2. TleprieHIUKYASPHOCTD NPSIMBIX U IJIOCKOCTEH.

Ne3. MHororpanHuku

Ne HanmeHnoBanue pasaesia Moayab «llIkoabHbINH Ypok» | KoJs-Bo

n/n 4acoB

1 IloBTOpEHME. Jenn 3HaHUi. 5

Pemenune 3ama4 ¢ mpuMeHeHneM CBOICTB (uryp | MexyHapOoaHbIH JIeHb
Ha IUIOCKOCTH. 3ajayd Ha J0Ka3aTelbCTBO U | PACHPOCTPaHEHUs
HOCTPOEHHE KOHTPIpUMepoB. Vcrnonb3oBaHue B | FPAMOTHOCTU. YPOK TEXHUKHU
3ajayaX TMPOCTEHIIMX JIOTHYECKUX MpaBUIl. | 6€30I1aCHOCTH
Pemienne 3amad ¢ MCHOJIB30BaHUEM TEOPEM O
TPEYrOJIbHUKAX, COOTHOIIICHUH B
OpSIMOYTOJIBHBIX ~ TPEYTOJIbHHUKAX,  (haKToB,
CBSA3aHHBIX C YEThIpEXYrojbHUKaMu. Pemnienue
3aJa4 C MCIOJIb30BaHUEM (DaKTOB, CBSI3aHHBIX C
OKpyXHOCTsIMU. Pemienue 3agady Ha U3MEpEHUS
Ha IJIOCKOCTH, BBIYMCIIEHUE JUIMH U IUIOIIAJEH.
Pewenue 3aoau ¢ nomowwio 6ekmopos u
KOOpOUHam.

2 BBenenue. Bcepoccuiickmii YPOK 9
Harnsangnas CTEpEeOMETpUs. [Tpusma, | 6€30IaCHOCTH MIKOJIBHUKOB B
napajuiejenumes, nupamuja, TeTpa’ip. | CETH NHurepHer. Ypox

OCHOBHBIC TOHSITHS réoOMCTpPHUU B IIPOCTPAHCTBE. HpOGKTHOﬁ JCATCIIBHOCTH.




AKCHOMBI CTEpPEOMETPUU U CIIEJCTBUS U3 HUX.
Ionamue 06 aKcuoMamu4ecKkom
memooe.Teopema Menenas oOns  mempa’opa.
CEYCHUI

HOCTpOCHI/Ie MHOI'OI'paHHUKOB

METOJIOM CJIEIOB.

Ypok-uccienoBaHue.
HHTGHHGKTyaﬂbHBIﬁ HHTCPHCT

— KOHKYpPCHI «Y4u.Py»

HapaJ’[J’[eJ’[LHOCTL NMPpAMBIX U IJIOCKOCTEM.

CkpenryBaronecss MpsMble B MPOCTPAHCTBE.
Yron wmexay HuUMH. Memoovl HAX0MCOeHUs.

paccmosnuti MedxHcoy CKPeuusarouuMucs
NPAMBIMU.
Teopembr o

MmapaJuiCJbHOCTHU IMPSAMBIX n

MJIOCKOCTEM B IIPOCTPAHCTBC. Hapanneanoe

buryp.

mo4exK 6

IPOEKTUPOBAaHUE U  HU300pakeHue

Feomempuueczcue mecma

npocmpaucmee.

Ypok-uccienoBasue. Ypok

IIPOEKTHOMN JNEeATEIIbHOCTH.
VHTEIJICKTYaJIbHbI HMHTEPHET

— KOHKYpPCHI «Yuu.Py»

10

[lepneHIUKYJIAPHOCTH NPSAMBIX U IIOCKOCTEH

[lepneHgUKYISIPHOCTE NPSAMOW M IJIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. HakinoHHble U
npoekuuu. Teopema o Tpex NeprneHIuKyspax.

Buowi

mempasopoa. Opmoyenmpuueckuii

mempasop, KAPKACHbLUL mempa’op,

pasHoepanuvll  mempa’op.  IIpsamoyeonvhsiii

mempasop. Meouanwi u bumeouaHuvl
mempadopa. [locmpausanue mempa’aopa 00
napasnnenenuneoaq.

Paccrostaus Mexay ¢Gurypamu B IPOCTPAHCTBE.
[lepnenukynspHble  MIOCKOCTU.  [lnowaos
opmoeoHanvHol npoexkyuu. Ilepnenouxynaphoe
ceueHue npusmvl. Tpexepannwvli u MHO202PAHHbIU
yeon. Ceoticmea nIOCKUX Y2108 MHO20SPAHHO20
yena. Ceolicmeéa NAOCKUX U O0B8VZPAHHBIX V2l08
Teopemul

mpexepaHHoz2o  yalia. KOCUuHycoe u

CUHYCO8 OJIs1 MPexepanHo2o yeia.

MexnyHapoIHbII JI€Hb 4uClla
«mm». MexXnyHapoIHBIH JI€Hb
MAaTEMATHKA. [enb
KOCMOHABTHUKH. JleHp 3emun.
OKOJIOTUYECKUI YpOK. YPOK-

HUCCICIOBAaHUC.

18

MHoOrorpaHHuKH.

JleHb MaTeMaTuKu. YpOK HUrpa.

19




Bunsi MHOTOTPAaHHUKOB. Paszsepmku

MHo2oepanHuka.  Kpamuatwwue  nymu  Ha

NOBEPXHOCU MHO202PAHHUKA.
Teopema Junepa. 1lpaBuiibHbIE MHOTOTPAHHUKH.
eoticmeeHnocmb npasuIbHbIX MHO202PAHHUKOS.
CaoiicTBa

IIpusma. [Tapamienenumnen.

napajuiesIenuIeaa. IIpssMOyTONBHBIN
napauienenunes. HakioHHbIe TPU3MBL.
Bungnl OJIEMEHTEI

[Tupamupa. MMUPaAMUI.

IIPaBUIILHOMN MIUPAMUBL. IInpamu bt c
PaBHOHAKJIOHEHHBIMU peOpamMu UM TPaHSIMH, HUX

OCHOBHEIE CBOMCTBA.

MexnyHapoaHbIit JIEHb
MaTeMaTHuKa. JleHn
KOCMOHABTHKH. Ypok
MIPOEKTHOM JEATEIIbHOCTH.

Jenp 3emin. DKOIOTHYCCKUN
YPOK.  YpOK-HCCIIEJOBaHUE.
WHTEJUICKTYAJIbHBIA HMHTEPHET
— KOHKYpCHI «Y4u.Py». Ypok-

HCCIICIOBAaHUC.

[Tnomaan  MOBEpPXHOCTEH  MHOTOIPAaHHHUKOB.
YcedenHas nupamMua.
6 IloBTOpPEHME Jenp mamsatu. Jlens IToOenbr. 6
VYpok-ucciaenoBaHue.
UHTEJUIEKTYaJIbHbIIl HMHTEpHET
— KOHKYpPCHI «Y4u.Py»
Hroro 67
11 kaacc
Bcero yacos-70
KonTpoabHubie padoTbi—4, 3auer — 2.
KonTponbnas padora Nel «MeTo KOOpAUHAT B IPOCTPAHCTBEY.
Kontponbnas padota Ne 2 «[{unuHap, KOHYC U IIapy.
KonTponpnas padora Ne 3 «O6beMbI T€T.
Konrtponsnas padora Ne 4 «O6bem mapa u ero yacreid. [Inomans chepsir.
3auetNel mo teme «MeToa KOOpAUHAT B MPOCTPAHCTBE.
3auetNe2 no teme «{unuHap, KOHYC U map».
Ne HanmeHnoBanue pasaeia Moayab «IIIK0JIbHBIN Koxa-Bo
n/n YPOK» 4acoB
1. | BekTOpbl H KOOPAMHATHI. [enp 3HaHUM. 4
CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha 4ucio. | MexayHapoaHeli JICHb
VYron MEXIY BEKTOPaMH. CkansipHO€ | pacIpOCTPaHEHUs
IIPOU3BENICHUE. IPaMOTHOCTH. YPOK TEXHUKHU

VYpaBHenue tiockoctu. dopmyna paccTOSHUS

0€30IaCHOCTH.




MEXIy TOYKaMu. YpaBHeHHE cdepbl. DPopmyra
paccmosnus om moyku 0o niockocmu. Cnocoowl
3a0aHUsL NPAMOU YPAGHEHUSMU.

Pewenue 3a0au u ooxkazamenbcmeo meopem ¢
HOMOWbIO BEKMOPO8 U MemoOOM KOOPOUHAM.

Dnemenmol ceomempuu macc.

Metoa KOOpAMHAT B IIPOCTPAHCTBE

Ckansipnoe npoussedenue ekmopos. Teopema o

pasnooiceHuu eeKkmopa no mpem

HEKOMNJIaHapHbIm 6eKmopam. CKCUUZPHO@

npouszseoeHue  6eKMopos 8  KOOPOUHAMAX.
Ilpumenenue 6ekmopog npu peuleHuu 3a0ay Ha
HAaxoxcoeHue paccmosiHuii, OauH, niowaoel u
06veMo8.

VpaeHeHue niockocmu 6

cghepol 8

BblUYUCTIEHUA

npocmpaucmee. Ypaenenue

npocmpancmee.  @Dopmyna 014
PACCMOSIHUA MeHcOy MOYKAMU 8 NPOCMPAHCEE.
Heuoicenus 6 npocmpancmee:  napanienvHbuili
nepeHoc, YeHmpanibHas CUMMEMpPUs, CUMMEMpPUs.
omHocumenbHo niockocmu, nogopom. Ceovicmea
osuoicenuti. Ilpumenenue 0sudxicenuti npu pewieHuu

3a0au.

Bceepoccuiickuit YPOK
0€301MacCHOCTH MIKOJFHUKOB B
ceTH

Hutepner. Ypok

(UHAHCOBOW  TI'PaMOTHOCTH.
NHTennexTyanbHbIid

MHTEPHET KOHKYPC «Y4H.py»

17

Tena BpaleHnus

Hunuanp, xonyc, map u cdepa. CedeHus
HWINHAPA, KOHyca u mapa. [llapoBoil cermeHr,
IapPOBOM CJIOM, IAPOBOW CEKTOP (KOHYC).

Y ceyeHHBI KOHYC.

Onemenmul cpepuueckoii 2eomempuu.
Konuuecxue ceuenus.

KacarenbHble TIpsiMble W TJIOCKOCTU. BrivcaHHbie
u onucanHele chepwl. Kacarowuecs cgepeoi.

KOM6MHG14UU mejJl 6pauieHusl.

Ypok-uccienosanue. Y pok-
UCCIJIEIOBAHMUE.

WHTEJUIEKTyaJIbHBIN
UHTEPHET  —  KOHKYpPCBI

«Yuu.Py»

10

OO0BEMBI TEN

MexnyHapoaHbli JICHb

21




[Tonstue o6bema. OOBEMBI MHOTOTPAHHHUKOB.
OOvembl Ten BpamieHus. Akcuomvl o0bvema.
Bvieoo  gopmyn  obvemos  npamoyzonrvHo2o
napannenenuneoqa, — npuzmMbl U AUPAMUOBL.
Dopmynvl 01151 HAX0IHCOeHUsT 0ObeMa mempas’aopa.
Teopembl 06 omuoweHUsAX 0OBLEMOS.
Ipunooscenus unmezpana K 6bl4ucieHuio 06vLemos
u nosepxrHocmeti men epawenus. Ilowaos
cghepuueckozo nosca. Obvem waposo2o Cuosl.
IIpumenenue o6veMmo6 npu peurenuu 3a0ay.
[Tomo6ue B mpoctpancTBe. OTHOIICHHE 00HEMOB

U TUIONIAJIeH TOBEPXHOCTEH MOAOOHBIX QUTYP.

qyucia TN, Jenn

MaTEeMaTUKU. Y pOK-UIpa.

[ToBTOpEeHUE Jenp mamsartu. Jens IToOeanl. 18
Ypok-uccienoBaHue.
WMHTEJUIEKTyaJIbHBIN
UHTEPHET  —  KOHKYPCBHI
«Yuu.Py»

Hroro: 70
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