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OenepanpHas pabodas mporpaMma mo ydyeOHOMY mpeamery «MaremaTHKay
(yriyOsieHHbIM ypoBeHb) (IpeaMeTHas oonacts «MartemaTrka u uH(popMaTukay) (gaiee
COOTBETCTBEHHO — IIpOrpaMma o MaTeMaTHKe, MATEMaTUKa) BKIIOYAET MOSCHUTEIbHYIO
3aIllUCKY, COJEpXaHHe OOyuyeHUs, IUIAHUPYEMbIE pe3yJbTaTbl OCBOEHHUS MPOrpPaMMBbl
10 MaTeMaTHKe, TEMaTUYECKOE INTAHMPOBAHUE, MepedeHb (KOAN(PHUKATOP) TPOBEPSEMBIX
TpeOOBaHMII K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHON MPOrpaMMbI
CpeIHero o0Iero oopa3oBaHus U SJIEMEHTOB COJEP)KAHUS 110 MaTeMaTHKE.

[TosicHuTenbHast 3aMyucka oTpakaeT OOIIMe IeNU U 33Jau U3Y4YEHUs MaTeMaTHUKH,
XapaKTEPUCTUKY TCHUXOJOTMYECKUX MPEANOChIIOK K €€ H3YYeHHMIO OOy4YaroUuMMUcH,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TaKXe IMOAXOJbl K OTOOpY COAEep>KaHufi,
K ONpPENEJICHUIO IUIAaHUPYEMBIX pE3YJbTaTOB M K CTPYKType TEMaTHYECKOIro
IUTAHUPOBAHUA.

Conmepxanue 00ydeHHS  PpacKpbIBae€T COJAEp)KaTeJIbHbIE JIUHUU, KOTOpBIE
IpeuIaratoTcst sl 0053aTeIbHOI0 M3Y4YEHHsI B KaKJIOM KJIacce€ Ha YPOBHE CPEIHETO
o01ero oopa3oBaHus.

[naHupyemble pe3ysibTaTbl OCBOEHMSI INPOrPaMMbl 10 MaTEMAaTUKE BKJIHOYAIOT
JUYHOCTHBIE, METAIllPpEMETHBIE PE3yJbTaThl 32 BECh NEpHOJ] OOyYEHHsS Ha YPOBHE
cpenHero oOmero oOpa3oBaHMs, a TAKXKE IMPEAMETHBIE JOCTHXKEHHUS 00ydarouierocs
3a KaXbli IOl 00y4EHUsI.

INOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa o mMaTemMaTHKe yriIyOJIEHHOTO YPOBHS JJisi OOy4arolIuxcsi Ha ypOBHE
cpenHero obmiero oOpaszoBaHus paszpadoraHa Ha ocHoBe PI'OC COO ¢ yuerom
COBPEMEHHBIX MHPOBBIX  TPEOOBaHHWM, TMPEIBABISIEMBIX K  MaTeMaTHYECKOMY
o0pa3oBaHWIO, W TpaauWLUNA POCCHHUCKOTO oOpa3zoBaHus. Peanuzaiuss mnporpaMMbl
o  MaTeMaruke  O00ecleyrBaeT  OBJAJCHHE  KIIOYEBBIMH  KOMIICTEHIIUSMH,
COCTaBJISIIOIIMMHM  OCHOBY JJII CAaMOPa3BUTUSL M  HEMPEPBIBHOTO 0Opa3oBaHUA,
LEJIOCTHOCTh OOUIEKYJIBTYPHOTO, TUYHOCTHOTO U [T03HABATEIBHOIO Pa3BUTHUS JIMUYHOCTU
00 yJaromuxcs.

B mporpamme mo mareMaTuke Y4TE€HBI UACU M TOJOXKEHHUS KOHUEHIIMH Pa3BUTHS
MareMaruyeckoro oopazoBanus B Poccuiickoii ®enepanuu. Maremaruyeckoe
o0Opa3oBaHuE JOJDKHO pellaTh 3ajady oOecrnedeHHss HeoOXOAMMOIO CTpaHe 4YHucia
oOyyarouuxcsi, MaTeMaTH4ecKass IMOArOTOBKa KOTOphIX Oblia OBl JOCTAaTOYHA
JUTS TIPOJTOJDKEHHST 00pa30BaHUS MO Pa3IMIHBIM HAIPABICHUSAM, BKIIFOUAst IPETIOIaBaHue
MaTeMaTUKH, MaTeMaTUYEeCKHWE HCCIeAOBaHUs, paboTy B cdepe uHOOpMAIMOHHBIX
TEXHOJOTMA M JpYyrux, a Takke oOecrneueHuss i1 KaXkAoro o0y4arolerocs
BO3MOXKHOCTH  JIOCTHKEHUSI ~ MaTeMaTHYeCKOM  IMOJATOTOBKM B COOTBETCTBUU
C HeoOXoauMbBIM €My ypoBHeM. Ha pelmieHune 5TUX 3a7ay HaleleHa mporpamma
0 MaTeMaTHKe YrTyOJIeHHOTO YPOBHSI.
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HeobxomuMocTs MaTeMaTHYECKOM MOATOTOBKH 00YCIOBICHA 00YCIOBICHO POCTOM
YHUCa CIECIHATLHOCTEH, CBA3aHHBIX C HEMTOCPEICTBCHHBIM MPUMEHEHUEM MAaTEMaTHKU
(B cthepe PKOHOMUKH, OU3HECE, TEXHOJOTUYECKUX 00JIACTAX, TYMaHUTApHBIX chepax).
KonuuectBo oOydwaromuxcsi, Juisi KOTOPBIX MaTeMaTHKa CTaHOBUTCS (yHIaMEHTOM
oOpa3oBaHMs, IIAHUPYIONINX 3aHUMAThCS TBOPUYCCKOW M MCCICIOBATEIBCKOW pabOTOM
B o0jacTu MaTreMaTuk, WHOOPMATUKH, (PU3UKH, IKOHOMHKUA U B JIPYTHX O00IACTSX,
YBEJIMYUBACTCS, B TOM YHCIE C Y4ETOM OOYyYalIIUXCs, KOMY MaTeMaThKa HYXKHa
JIJIS1 UCTIONB30BaHUS B MPOGeCcCHsiX, HE CBA3aHHBIX HEMOCPECTBEHHO C HEH.

[IpukianHas 3HAYUMOCTH MaTeMaTUKH OOYCJIOBJIEHA TE€M, YTO €€ IPEeIMETOM
SBITIOTCS (PyHIaMEHTAJIbHBIC CTPYKTYPHI HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (DOPMBI
U KOJMYECTBEHHBIC OTHOIICHUS, (YHKIIMOHAIBHBIE 3aBUCUMOCTH W KaTETOPUU
HEONPENEICHHOCTH, OT MPOCTEHIINX, YCBAaUBAEMBbIX B HEMOCPEJACTBEHHOM OIIBITE,
JI0 TOCTATOYHO CJIOXHBIX, HEOOXOAMMBIX JIJIsl Pa3BUTHUS HAYYHBIX M TEXHOJOTHYECKUX
uzneil. be3 KOHKpeTHbIX MaTeMaTUYECKUX 3HAHWN 3aTPYJAHEHO MOHWUMaHUE MPUHITUTIOB
YCTPOMCTBA M UCIOJIB30BAHMS COBPEMEHHON TEXHUKH, BOCHPHUSITHE M UHTEPIpPETALIUS
pazHOOOpa3HOM  COLMANBHOM, HSKOHOMUYECKOH, MOJUTHYECKOM  HH(OpMaIuu,
Mao3(PeKTUBHA MOBCEIHEBHAS MpaKTUYecKas AesaTeslbHOCTh. Bo MHorumx cdepax
npodeccuoHaNbHOM ACSITEIbHOCTH TPEOYIOTCSI YMEHHUS BBIMIOIHATH PACYEThI, COCTABIISAThH
QITOPUTMBI, TPUMEHATh (OPMYINIBI, TPOBOAWTH TEOMETPHUYECCKHUE HU3MEpPEHUS
W TIOCTPOCHHS, 4YWTaTh, o0OOpabaTbIBaTh, WHTEPIPETUPOBATh H  TPEACTABIATH
uHpopMalMio B BUAE TaONWI], AUarpaMM M TpaUKOB, MOHUMAaTh BEPOSTHOCTHBIN
XapakTep CIy4alHbIX COOBITUH.

OnHOBPEMEHHO C pacHIMpeHueM cdep MPUMEHEHHS MaTeMaTUKH B COBPEMEHHOM
oOmecTBe Bce Oojiee BaKHBIM CTAHOBUTCS MAaTEMaTHYECKUW CTWJIb MBIIUICHHUS,
MPOSIBIISIIOIIMIACST B OIPEJCIICHHBIX YMCTBEHHBIX HaBBbIKaxX. B mporecce wu3ydeHus
MaTeMaTUKU B apCeHaJl MPUEMOB UM METOJOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS WHIYKIUS U JEIyKIus, 0000IIeHne U KOHKPETU3allMsl, aHaIu3
U CHUHTE3, KJacCU(PUKALUS U CUCTeMaTu3alus, abctparupoBanue u ananorus. OObeKTbl
MaTEeMaTUYeCKUX YMO3aKJIOUCHUM, TMpaBuUiia UX KOHCTPYUPOBAHUSA PACKPHIBAIOT
MEXaHW3M  JIOTHYECKMX  TOCTPOCHHH,  CIIOCOOCTBYIOT  BHIpa0OTKE  yMEHHS
dbopMyrpoBaTh, 00OCHOBBIBATh M JIOKA3bIBATh CYKICHHS, TEM CaMbIM (DOPMHUPYIOT
JOTUYECKUHA CTWIb MBIIUICHUSA. Bemymas ponb TpPUHAMICKUT MaTEMAaTHKE
B ()OPMHUPOBAHUH AJITOPUTMUIECKON KOMITOHEHTHI MBIIIICHUS W BOCIUTAHUNA YMCHHM
JNEUCTBOBAaTh MO  3aJaHHBIM  aJIrOpUTMaM,  COBEPIUICHCTBOBATh  HM3BECTHHIC
U KOHCTPYMpOBaTh HOBbIE. B mpoiiecce perieHust 3ajiad — OCHOBBI JJII OpraHU3aIiu
yu4eOHOM JNEeATeNbHOCTH Ha YpoKax MaTeMaTUKU — pa3BUBAIOTCS TBOpYECKas
Y TIPUKJIAIHAS. CTOPOHBI MBIITUICHHUS.

OOyueHne mMaTeMaTUKE JaeT BO3MOXXHOCTh Pa3BUBATh y OOYYalOIIMXCS TOYHYIO,
palMoHaIbHYI0 U MH()OPMATUBHYIO peYb, YMEHUE OTOMpPATh HamOoJiee MOAXOASIINE
S3BIKOBBIE, CHUMBOJIMYECKHUE, TpauuecKkue CpeacTBa [Jsi BBIPAKCHUS CYXICHUU
Y HarJIsiIHOTO UX MPEICTaBICHUS.
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HeoOxoauMbpIM KOMIIOHEHTOM OOIIeHd KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABIIIETCA 00LIEe 3HAKOMCTBO C METOIaMU TIO3HAHUS ICUCTBUTEILHOCTH, MPEACTABICHUE
O NpeaMeTe M METONE MAaTEMaTUKH, €ro ONIMYMAX OT METONOB €CTECTBEHHBIX
U TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSIX NPUMEHEHHUS MaTeMaTHKU Ji pelIeHUs
Hay4YHBIX W NPUKIAJAHBIX 3a7ady. MaremaTuueckoe oOpa3oBaHME BHOCHT CBOW BKJIaj
B (hopmupoBaHue 001IeH KYIbTYphI UeTOBEKA.

N3ydyeHue MareMaTHKu CIOCOOCTBYET ACTETHYECKOMY BOCHHUTAHHUIO YEJIOBEKa,
NOHUMAHUIO KpacoThl M U3SIIECTBA MAaTEMAaTUYECKUX PACCYXKIACHUH, BOCIPUSATHUIO
reoMeTpUYecKuX GopM, YCBOCHUIO UJI€U CUMMETPHUH.

[TpuopurernpiMu LensiMU 00ydenust matematuke B 10 — 11 kinaccax Ha yriyOieHHOM
YPOBHE MTPOJOJIKAIOT OCTABATHCS:

(GopMHUpOBaHUE LEHTPAIBHBIX MAaTEMaTUYECKUX MOHATUN (YMCIO, BEIUYHMHA,
reomeTpuyeckas ¢Gurypa, ImepeMeHHas, BEpPOSTHOCTb, (YHKUIMS, MPOU3BOIHAS,
UHTErpai), 00ecIeynBaIOLINX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTH MaTEMaTHUYECKOTO
oOpa3oBaHMs 00y4aOIINXCS;

MOJIBE/ICHUE OOy4YaloIMXCs Ha JOCTYMHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKHU U OKPYKAIOIIEro MHUpa, TOHUMAHUIO MaTeMaTUKU KaK YacTH
o011el KylIbTYpbl U€JIOBEUECTBA;

pa3BUTHE WHTEJUIEKTYAJIbHBIX M TBOPYECKHUX CHOCOOHOCTEH OO0ydarommxcs,
MO3HABATEIbHON aKTHMBHOCTHU, MCCIEAOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3yYCHHUIO MaTEMaTUKH;

(GopMupoBaHuEe (PYHKIIMOHAIBHONH MaTeMaTUYecKOW TI'PaMOTHOCTH: YMEHHUS
pacno3HaBaTh MAaTE€MATHYECKHE AaClEeKTbl B PEAIbHBIX JKU3HEHHBIX CHUTYalUSAX
U TpUd U3YYCHUHM JpPYyruxX Yy4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH
U 3aKOHOMEpHOCTeH, (OopMynHpoBaThb HMX Ha S3bIKE MAaTEMAaTUKH M CO3/1aBaTh
MaTeMaTUYeCKUe MOJEIM, TMPUMEHSTh OCBOCHHBIM MaTeMaTHYeCKHil  ammapar
JUISL pelIeHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh U OLIEHUBATDH
MOJIYY€HHbIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMH cofiepKaHust MatemMaTuku B 10 — 11 kiaccax yriyOJeHHOTO
ypOBHA sBISIOTCA: «Umcma w©  BeIUHMCICHUS», «Anredbpa» («Anredpanmdeckue
BBIPQKEHUS», «YPpaBHEHHsS M HEpaBEeHCTBa»), «Hauanma maremMaTHyeckoro aHaiuszay,
«leomerpus»  («['eomerpuueckne ¢urypsl U UX  CBoicTBa», «VI3mepenue
TEOMETPUYECKUX BEIMYHMH»), «BeposTHOCTb H crarucTtukay. JlaHHble JUHUU
pa3BUBAIOTCA MApaJIENbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJIHAKO
HE HE3aBUCHUMO OJ[HA OT APYTOM, a B TECHOM KOHTAKTE U B3auMoaeictsuu. Kpome storo,
uX OOBEAMHSIET JIOTMYECKas COCTAaBIAIONIAs, TPAJMLUOHHO IpUCYILas MaTeMaTHKe
W TPOHU3BIBAKOIIAs] BCE MATEMATHYECKHME KYypChl W COJIEpXKATEIbHbIC JIMHUH.
Cdopmynuposannoe Bo ®I'OC COO TtpeboBaHuE «yMEHUE ONEPUPOBATH MOHATUIMU:
OIpe/ieJICHHEe, aKCHuOMa, Teopema, CJEICTBHE, CBOMCTBO, MPU3HAK, J0KA3aTEIbCTBO,
paBHOCHIIbHBIE (DOPMYIMPOBKH, YMEHUE (POPMYIHPOBATH 00OPATHOE U MPOTUBOMOJIOKHOE
YTBEP)KJEHUE, TMPUBOAUTH MPUMEPhl W KOHTPIPUMEPHI, MCIOIB30BaTh METO]
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MaTeMaTUYeCKONH WHIYKIIMH, TIPOBOIUTH JIOKA3aTEIbHBIC PACCYXIACHUS MPH PEIICHUH
3a/lay, OIEHUBATh JIOTUYECKYIO MPAaBWIBHOCTb PACCYXICHHI» OTHOCUTCA KO BCEM
yueOHBIM KypcaMm, a (OpMHPOBAHHE JIOTHYSCKHX YMEHHM pacmlpeneseTcs Mo BCeM
rojlaM o0Oy4eHHs Ha YPOBHE CpeJIHETr0 0011ero o0pa3oBaHus.

B coorBerctBun ¢ ®I'OC COO maremaTuka sBISeTCS 00s3aTEIbHBIM ITPEAMETOM
HAa JIaHHOM YypoBHe oOpa3oBanus. Hactosmeldi mnporpamMMol 1O MareMaTUke
npeaycMaTpUBaeTCsd M3ydeHHEe ydeOHoro mnpenMmera «MaremaTuka» B paMKax Tpex
y4eOHBIX KYpCOB: «AJredpa W Hadajga MaTeMaTUYeCKOro aHaimzay, «['eomerpusi»,
«BeposTHOCTh M cTaTUCTHKay. DOpMHUPOBAHUE JIOTHYECKUX YMEHHH OCYIIECTBIISCTCS
Ha TMPOTSHKEHUM BCEX JIET OOYYEHHS Ha YpPOBHE CPEIHEr0o OOIIero oOpa3oBaHWUS,
a DJIEMEHTHI JIOTMKUA BKJIIOYAIOTCS B COJEP)KAaHUE BCEX HA3BAHHBIX BBIINIE YYEOHBIX
KYPCOB.

OO6m1ee yuciIo 9acoB, peKOMEHIOBAHHBIX JJIsl M3y4EeHUS MateMaTuku, — 544 daca:
B 10 xnacce — 272 4daca (8 yacoB B Hezeno), B 11 kimacce — 272 yaca (8 4acoB B HEEIIO).

Bo3mokHa KOppeKTHPOBKA OOIIIET0 YKCiIa YaCOB, PEKOMEHIOBAHHBIX JIJIST U3YUCHUS
npeaMeTa, € y4eToM HMHAMBUIYAJIbHOTO I0aX0Aa 00pa3oBaTelIbHBIX OpraHu3alfi
K yriayOJEHHOMY H3YyYCHHI0O MaTEeMaTHKHU, B paMKax COOJIOJCHUS THUTHECHUYCCKUX
HOPMAaTHUBOB K HeJIeJIbHON 00pa3oBaTeIbHON Harpy3Ke.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
HO MATEMATHUKE HA YPOBHE CPEJIHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

1) rpaIaHCKOr0 BOCTIUTAHMSA:

Cc(OPMUPOBAHHOCTh TPAXJAHCKOM MO3ULMK OOy4aromlerocs Kak aKTUBHOTO
U OTBETCTBEHHOT'O WJIEHA POCCHUHCKOro OOIIECTBa, MPEJCTaBICHUE O MaTeMaTHYECKUX
OCHOBax ()YHKITMOHUPOBAHUSI PA3IMYHBIX CTPYKTYD, SABICHUMN, TIPOLIEYP TPAKIAHCKOTO
oO1ecTBa (BbIOOPHI, OMPOCHI U JIPYroe), YMEHHUE B3aUMOACHCTBOBAThH C COIUATLHBIMU
WHCTUTYTaMH B COOTBETCTBUU C MX (QYHKIUSIMHU U HA3HAUCHUEM;

2) MAaTPHMOTHYECKOT 0 BOCIIUTAHUS:

chOpPMHUPOBAHHOCTh  POCCHUUCKOW TPAKIAHCKOW HIACHTHYHOCTH, YBAKCHHS
K TMPONUIOMY M HAaCTOSIIEMY POCCUUWCKOM MAaT€MaTHWKH, LEHHOCTHOE OTHOIICHUE
K JIOCTH)KEHUSM POCCHMCKHUX MAaTEMATUKOB M POCCUMCKOM MAaTeMaTUYE€CKOW IIKOJIbI,
UCIIOb30BAaHUE OATHX JOCTIDKCHHMH B JIPYrUX HaykKaX, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoaa, CPOpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, 3THYECKOrO IMOBEACHUS, CBS3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUH HAyKu M JIESATEIBHOCTBIO YYE€HOI'O, OCO3HAHUE JIMYHOIO
BKJIa/Ia B IOCTPOCHUE YCTOMYHUBOIO OYYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

JCTETUYECKOE OTHOLICHHWE K MUpPY, BKJIOYAas OCTETUKY MaTeMaTHUYECKUX
3aKOHOMEpHOCTEW, OOBEKTOB, 3aJay, PEHICHHWH, pacCyXKIEeHUH, BOCHPUMMYHBOCTH
K MaTeMaTUYE€CKUM acCIIeKTaM Pa3InYHbIX BUJIOB UCKYCCTBA;

5) puznyeckoro BOCIUTAHNS:

CcOpPMHUPOBAHHOCTH YMEHHUS MPUMEHSITh MaTeMaTHYSCKHE 3HAHUS B HMHTEpecax
37I0pOBOr0 M 0Oe30macHOro o0pas3a >KH3HH, OTBCTCTBCHHOE OTHOIICHHE K CBOEMY
370pOBBIO  (370pOBOC MMHUTAaHWE, COATAHCHPOBAHHBIA PEKUM 3aHATHH M OT/bIXa,
peryispHas GuznyecKass akTHBHOCTb), (PH3HMUECKOE COBEPIICHCTBOBAHUE TIPU 3aHATHAX
CIIOPTHUBHO-03I0POBUTEIBHOMN 1EATCILHOCTHIO;

6) Tpya0BOro BOCIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYAOJIIOOUS, UHTEPEC K PazIuYHBbIM
chepam mpodeccHoHaTBbHON JESTENBHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U €€
NPUIOKEHUSIMUA, YMEHHUE COBEpIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccuun
W peaM30BBIBaTh COOCTBEHHBIC >KM3HCHHBIC IUIAHBI, TOTOBHOCTH W CITOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOPa30BaHHUIO Ha MPOTSHKCHUH BCEH JKHM3HH,
TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUH MPAKTUYCCKUX 3a7a4 MaTEeMaTH4eCKOU
HaIPaBJICHHOCTH;
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7) DKOJIOTHYECKOI'0 BOCITUTAHUS :

c(hOpMUPOBAHHOCTb IKOJIOTUUYECKOU KYJIbTYpPbI, TOHUMAHUE BIUSIHUSA COLUAILHO-
AKOHOMHYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOIHON U COLUAIIBHON CPE/Ibl, OCO3HAHUE
II00ABPHOTO XapakTepa SKOJOTHYECKHX MpoOJeM, OpHEHTAlMs Ha MPUMEHEHUE
MaTeMaTHYECKUX 3HAHUN I PEIICHHS 3aJad B O0JacTH OKPYKAIOMICH Cpeibl,
TUIAHUPOBAHUE MOCTYIKOB M OLECHKH MX BO3MOXHBIX TOCJIECACTBUN I OKPYKAKOIIEH
Cpebl;

8) HeHHOCTH HAYYHOTr 0 TIO3HAHMS:

Cc(OPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAyKW U OOIIECTBCHHOM MPaKTHKH, MOHUMaHUE MaTEMAaTHYCCKON HAayKH Kak
cdepbl YeITOBEUYECKOM AEITEIBHOCTH, 3TANIOB €€ Pa3BUTHS M 3HAYMMOCTHU JIJIsI Pa3BUTHS
[MBUJIM3AIIMHM, OBJIJCHHUC S3bIKOM MaTeMaTHKH KM MaTeMaTHYeCKOW KyJIbTYpOi
KaKk  CpPEICTBOM  IMO3HAHHS ~ MHpPA, TOTOBHOCTh  OCYIIECTBJIATH  MPOCKTHYIO
U HCCIICIOBATENILCKYIO AESTEIbHOCTh HHMBHIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B pesynbrare u3ydyeHuss MaTeMaTUKU HAa YPOBHE CPEIHEro 00Iero oOpa3oBaHUS
y oOyuaronierocst OyayT copMupoBaHbl MO3HABATEIbHbIC YHUBEpPCAJIbHBIC y4eOHbBIC
JEHUCTBUSA, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC Yy4EOHBIC EHCTBUS, PETYJSTHBHBIC
YHHUBEPCATbHBIC y4eOHBIC ICHCTBUS, COBMECTHAS JIEATESILHOCTD.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBble joruueckue 1eCTBUS:

BBISIBIIAITh M XapaKTePU30BaTh CYIICCTBEHHBIE TPU3HAKKM MaTEeMaTHYECKHX
OOBEKTOB, TIOHATHUN, OTHOIICHUN MEXIY MOHATUAMH, (HOPMYIHUPOBATH OIPEACTICHHUS
NOHATUN, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIACCHU(PUKAIUU, OCHOBAHUS
71 00001IEHUS U CpaBHEHUS, KPUTEPHH MPOBOAMMOIO aHaJN3a;

BOCIIPUHUMATh, (POPMYITUPOBATH U MPEOOPA30BHIBAThH CYXKICHH: YTBEPAUTEIbHBIC
U OTpUIIATEIbHbBIC, €IUHUYHBIC, YACTHBIC U O0IINE, YCIOBHEIC,

BBISIBJISITh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOPEUUS
B (¢akrax, [aHHbIX, HAONIONEHUSIX U YTBEPXKICHUSX, MpejiaraTb KpUTEpUU
JUTSI BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTHUBOPEUHIA;

JIeNaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIFOUEHUH, yMO3aKIIOYEHHH 110 aHAJIOTUH;

MPOBOJIUTH CaMOCTOSITEIPHO JIOKA3aTEIbCTBA MAaTEMaTHYECKUX YTBEPXKICHUMN
(mpsiMBbIe W OT TIPOTUBHOIO), BBICTpAWBATh AapryMEHTAIUIO, TPHBOIUTH IMPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYXKJICHUS U BBIBOJIBL;

BBIOMpATH CIOCO0 pelieHus y4eOHOM 3ajaun (CpaBHMBATh HECKOJIBKO BapHAHTOB
peleHusi, BbIOUpaTh Hanbosiee MOAXOASIINNA C YI€TOM CaMOCTOSITENLHO BbIIEICHHBIX
KPUTEPUEB).
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Ba3oBble ucciienoBarejibckue 1eiCTBUS:

UCIIOJIb30BAaTh BOIMPOCHl KaK HCCJENOBATEIIbCKUA WHCTPYMEHT ITO3HAHMS,
dbopMyIHpoBaTh BOMPOCH], (GUKCUPYIONIME MPOTUBOpEUUe, MpoliemMy, yCTaHaBIMBATh
HMCKOMOE€ U JJaHHOE, OPMHUPOBATh TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIIU 0, MHCHHUE;

MPOBOJIUTh CAMOCTOSITEJILHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4YeCKOro OOBEKTa, SIBJIEHUs, IMpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXIy 00BEKTaMHU, SIBIICHUSIMU, MTPOIIECCaMU;

caMOCTOSITEIbHO (OPMYJIUpPOBaTh OOOOIIEHUS ¢ BBIBOALI IO pe3yJibTaTam
MIPOBEJICHHOTO HAOJIOJCHUS, UCCIEAOBAaHUS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pE3yJIbTaTOB, BEIBOJIOB U 00OOIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMpoIecca, a TaKKe BbIJIBUTaTh
MPEANOJI0KEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmei:

BBISBJIATH AePUIUTH HHPOPMALIMH, TaHHBIX, HEOOXOIUMBIX JJI1 OTBETA HA BOIIPOC
U JUISl PEILICHUS 3a]1a4u;

BbIOMpaTh WHOOPMAIMIO W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIN3WPOBATH,
CUCTEeMaTU3UPOBaTh M HHTEPIPETHUPOBATH MH(OpPMAIMIO Pa3NUYHBIX BUIOB U (PopM
NpeACTaBICHNUS;

CTPYKTypUpOBaTh HWH(OpMaLIMIO, TMPEJACTABISITE €€ B PaIMYHBIX (PopMax,
WUTIOCTPUPOBATh TpaduyecKy;

OIICHMBATh HAJEKHOCTb MH(GOPMAIIMHU IO CAMOCTOATEIHHO C(HOPMYTUPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKaTHMBHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA
OO0wmenne:

BOCIPUHUMATh U (OPMYJIMPOBATh CYXKACHHS B COOTBETCTBUU C YCIOBUSMHU
n OejsiMHu O6IJ_[€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIpa’XaTb CBOIO TOUKY 3PCHHUA B YCTHBIX
N IMIMCbMCHHBIX TCKCTAaX, AaBaThb IMOJACHCHH 110 XOAY pCIICHUA 3aa491, KOMMCHTHPOBATDH
IIOJIYYEHHBIN PE3yNbTAaT;

B XOJIe OOCYXIEHHS 3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
Hp06HeMBI, pemaeMoﬁ 3aaa4, BBICKA3bIBATh HWJICHU, HALCIICHHBLIC HA IMOHMCK PCHICHUAI,
COIIOCTAaBJIATL CBOM CYXKICHHA C CYXICHHUAMH JAPYIUX YY4CTHHKOB JAHaJiora,
OOHapy)XMBaTh pa3IM4He M CXOACTBO MO3UIIMMI, B KOPPEKTHOH hopMe PopMyIupoBaTh
PpasHorIaCusa, CBOU BO3PAKCHUA,

NpCACTABJATh PE3YJIbTAaThl PEIICHUSA 3aAd4M, OKCIICPHUMCHTA, HWCCICOOBAHUA,
IIPOEKTa, CaMOCTOATENbHO BbIOMpaTh (opMar BBICTYIUIGHUS C YYE€TOM 3ajay
MMPC3CHTAINN U 0COOCHHOCTEH AyIuTOPHH.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeiiCTBUS
Camoopranmszanms:

COCTaBIIATH TUTAH, AJITOPUTM PEIICHHS 3a]1a4H, BRIOUPATH CIIOCO0 PEIICHUS C Y9E€TOM
UMEIOIUXCS ~ PEeCypcoB W COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTHUPOBATh BapUAHThI PEIICHUM C y4€TOM HOBOM MH(pOpMAITUH.

10



denepanbHas pabodas nporpamma | Marematuka. 10—11 kmaccer (yriyOaeHHbBIH ypOBEHB)

CaMOKOHTPOJIb:

BJIaJICTh HaBBIKAMH TIO3HABATEIBHOW pedJICKCHH KaK OCO3HAHUS COBEPIITAeMBIX
JNEUCTBUW UM MBICIUTENbHBIX TMPOLIECCOB, HMX Pe3yJbTaTOB, BIAJETh CIIOCOOaMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TpoIlecca W pe3ysibTara PelIeHUs MaTeMaTH4eCKOu
3a/a4u;

NPEBUICTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IPH PEIICHUH 3a/layH,
BHOCUTH KOPPEKTHUBBI B JICSITCILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, JTAHHBIX,
HaHJICHHBIX OIMNOOK, BEISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa 1AM W YCIOBHUSAM, OOBSICHATH HPUYHUHBI
JOCTIKCHUS WM HEJOCTHIKEHUS Pe3yJIbTaTOB JEATCIbHOCTH, HAXOIUTh OMHUOKY, TaBaTh
OILICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEJbHOCTD!

MIOHUMATh ¥ UCIIOJIL30BaTh MPEUMYIIIECTBA KOMaHIHON ¥ MHIUBUIYIbHON pabOThI
IpU pEImIeHHH Yy4eOHBIX 3aJad, NPUHUMATh I1IeJh COBMECTHOH JeATeIhbHOCTH,
IUTAHUPOBATh OPraHU3AIMIO COBMECTHOW paboOTHI, pachpeneisTh BUABI PadoT,
JIOTOBApPHUBATLCSA, OOCYXIAaTh MPOIECC W pe3yabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbLKUX JIFOJICH;

y4acTBOBAaTh B TPYINIOBBIX (GopMax paboTel (oOcCyxieHus, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbD» U HHBIE), BHITIOIHATH CBOIO YacTh paOOThI U KOOPAUHUPOBATH CBOU
JIENUCTBUSA C IPYTMMH YWICHAMU KOMaH/bl, OIIEHUBATh KAYECTBO CBOETrO BKJIAJa B OOIIUI
MPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICUCTBHUS.

IlpeanMeTHble pe3yabTaThl OCBOEHUS (enepanbHOW paboyell mporpaMmbl

M0 MaTeMaTUKEe MPEJCTABJIICHBI MO TojlaM OOYYEHHS B paMKax OTIEIbHBIX YYEOHBIX
KYPCOB B COOTBETCTBYIOIIUX pa3jieiaX HACTOAIICH MPOrpaMMEl.
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OEJIEPAJIBHASA PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHbit Kypc «Anredpa U Hauaja MaTeMaTUYECKOr0 aHAJIN3ay» SIBJISIETCS OJTHUM
13 HaumOoJjiee 3HAYMMBIX B MpPOrpaMMe CpeAHEro OOIIero oOpa3oBaHUs, MOCKOJIBKY,
C OIHOW CTOPOHBI, OH OOECIEYMBACT WHCTPYMEHTAJIbHYIO 0a3y JId HU3y4eHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPyroil CTOPOHBI, (POPMHUPYET JOTHYECKOE U
abCTpaKkTHOE MBIIUICHHE OOYYaIOIMUXCS HAa YypPOBHE, HEOOXOJAMMOM I OCBOEHUS
nH(OpMATHKH, OOIIECTBO3HAHUS, WCTOPHH, CIOBECHOCTH W JAPYTUX JAUCITUIUIAH.
B pamkax pgaHHOro ydeOHOro Kypca oOOydaroliMecs OBIAJI€BAIOT YHHUBEPCAIbHBIM
S3bIKOM  COBPEMEHHOM  Hayku, KoTopas (opmMymupyer CBOM  JIOCTHIKEHUS
B MaTeMaTuuyeckou dopme.

VY4eOHblil Kypc anreOpbl U Hauaa MaTEeMAaTUYECKOr0 aHaJIM3a 3aKJIaJIbIBAET OCHOBY
JUISL  YCTICTITHOTO OBJIAJICHUS 3aKOHaMHM (PU3WKH, XUMHH, OWOJIOTHH, TOHUMAHHS
OCHOBHBIX TEHACHIUA PA3BUTHUSI SKOHOMHUKH W OOIIECTBEHHOM »KW3HU, IO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO UCIIOJL30BaTh WX I JalibHEWIIero oOpa3oBaHWs U B IOBCEIHEBHOMN
*u3HU. OBnajieHue aOCTPaKTHBIMU M JIOTUYECKU CTPOTMMHU KOHCTPYKIUSMH aareOpbl
M MaTEMaTHYEeCKOTO aHalih3a pPa3BUBA€T YMEHUE HaXOJIHWTh 3aKOHOMEPHOCTH,
O0OCHOBBIBATb HMCTHHHOCTb, JIOKa3bIBaTh YTBEPXKICHUS C TOMOIIBIO HMHIYKIIUU
U pacCyXaaThb JEAyKTUBHO, UCIOJIb30BaTh O00OOIEHME U  KOHKPETH3AIIUIO,
abCTparupoBaHUE U AaHAIOTHIO, GOPMHUPYET KPEATUBHOE U KPUTUUECKOE MBIIIJICHUE.

B xone nzyuenus yueOHOro Kypca «Anredpa v Hauajia MaTeMaTUueCKOro aHaIN3a
oOy4Jaroluecs Mmoy4ar0T HOBBIN OIBIT PEIICHUS MPUKIAIHBIX 3a]1a4, CAMOCTOSATEILHOTO
MIOCTPOCHHUSI MaTEMAaTUYECKUX MOJENEH peajbHbIX CUTyalWld, WHTEpIpETalun
MOJIYYEHHBIX PEHICHUM, 3HAKOMSTCS ¢ IpUMEpaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEMN
B MPUPOJIC, HAYKE U UCKYCCTBE, C BBHIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSAMU U UX
aBTOpaMH.

VYyeOHblil Kypc 00J1aaeT BOCIIMTATENIbHBIM MMOTEHIIMAIOM, KOTOPBIH pean3yercs
KaKk yepe3 ydeOHbI Marepuas, CHOCOOCTBYIOUIMN (OPMUPOBAHUIO HAYYHOIO
MHUPOBO33pEHUSI, Tak M uepe3 crenuduky y4eOHOW JesTeTbHOCTH, TpeOdyromen
MPOJIOJKUTENBHON KOHILIEHTPALlMM BHHMAHUS, CaMOCTOSTEIIbHOCTH, AKKYPAaTHOCTH
Y OTBETCTBEHHOCTH 32 MOJY4YECHHBIA pe3yJIbTar.

B ocHoBe meromuku oOydeHust anreOpe U HayajgaM MaTeMaTHYECKOro aHalu3a
JICKUT AEATETbHOCTHBIN MPUHIIUI O0y4YEHHUS.

B cTpykType yueOHOro kypca «Anredbpa u Haudajla MaTeMaTUUYECKOTO aHAIIA3a»
BBIJICJICHBI CIEAYIOIIUE COJIEPKATETbHO-METOANYECKHUE IMHUM: «HHCIIa U BEIYUCICHUS»,
«Dynkun U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauama maTemaTudeckoro
aHanuza», «MHoOXecTBa W JIOTMKa». Bce OCHOBHBIE COIEPKATEIbHO-METOJIUYECKUE
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JVMHUU U3Yy4aroTCs Ha NPOTSIKEHUHU JABYX JIET 0Oy4eHHs Ha YPOBHE CPEIHEro OOIIEro
00pa3oBaHusl, €CTECTBEHHO JIOMOJHSS APYT JPyra U MOCTENIEHHO HACHIIAsICh HOBBIMU
TeMaMu U pazjenaMu. J[aHHbI y4eOHbIN Kypc SIBISIETCS MHTErpPaTUBHBIM, MOCKOJBKY
00BbeIMHSAET B ce0e cofiepKaHUe HECKOIbKUX MaTeMaTHUYECKUX JUCLUUIUIMH, TAKUX Kak
anreOpa, TPUTOHOMETpPHS], MaTEMaTHUECKUI aHaIU3, TEOPHSI MHOXKECTB, MaTeMaTH4ecKast
joruka u apyrue. [lo mepe Toro xak oOydaroluecs: OBlaJeBalOT Bce 0oJiee MUPOKUM
MaTeMaTHYeCKUM  afnmapaToM, Yy  HHX  TOCJIeIoBaTelbHO  (hopMHpyeTcs
U COBEPILIEHCTBYETCSI YMEHHE CTPOUTHh MAaTEMaTHYECKYI0 MOJCIb PealbHOW CUTYAIlHUH,
NPUMEHATHh 3HAHUS, TOJy4YeHHBIC MPU HM3YyYECHUH Y4eOHOTrOo Kypca, IJs peIIeHHUs
CaMOCTOATENIFHO  C(POPMYIHMpPOBAaHHOW  MaTeMaTHYEeCKOW  3aJadyM, a  3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

CopepxarenpbHo-MeTOoMYeCKass JUHUA «Yuclia W BBIUMCICHUS) 3aBEepLIacT
¢bopMupOBaHUE HABBHIKOB HCIOJIb30BAaHUS JICUCTBUTENBHBIX YHUCEN, KOTOpOE ObLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 00IIero odpasoBanus. Ha ypoBHe cpemHero oOriero
o0Opa3oBaHusl 0CO00O€ BHHMAaHUE yJensercs (pOpMUPOBAHMIO HABBIKOB pAaI[MOHATbHBIX
BBIUMCJICHUH, BKJIIOYAIOMIUX B C€0sl MCIOJB30BAaHUE PA3IMYHBIX (POPM 3aIUCH YHUCIA,
YMEHUE JeJaTh NPUKHUJIKY, BBIIOJHATh NPUOJIMKEHHBIE BBIUMCICHUS, OLEHUBATh
YHCJIOBbIE BBIPAXKEHUS, pPadOTaTh C MaTeMaTHYECKMMM KOHCTaHTaMu. MHoxecTBa
HATypaJbHBIX, LEJIbIX, PAUUOHAIBHBIX H JCHCTBUTEIBHBIX YHCEN JIOMOJHSIIOTCS
MHO>KECTBOM KOMIIJICKCHBIX YMCeNl. B KaXIoM M3 3TUX MHOXECTB PacCMaTPHBAIOTCS
CBOMCTBEHHBIE €My creuuduueckue 3a7adyd M OINepaluu: JeJICHHe Hallelo,
ONEPUPOBAaHME OCTATKAMM Ha MHOXECTBE IIeJIbIX YHCeN, O0coOble CBOMCTBa
pallMOHAJIBHBIX M UpPpalMOHAIbHBIX YMCEN, apu(MeTHYecKue OIepaluu, a TaKKe
U3BJICUCHHUE KOPHS HATypaJlbHOM CTEMEHM Ha MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaronaps  mociieqoBaTeIbHOMY — PAacIIMPEHHIO  Kpyra  HCIOJIB3YEMBbIX  YHCEI
¥ 3HAKOMCTBY C BO3MOXKHOCTSMH WX MPUMEHEHHs UJIsl PEIICHHs pa3IMyHbIX 3a7ad
(GopMupyeTcsi IMpenCcTaBICHUE O €AMHCTBE MAaTeMATUKM KaK HAyKd M €€ pOJIH
B IIOCTPOGHHUU MOJENIEH pEAJbHOr0 MHUpPA, LIUPOKO HCHOJB3YIOTCS 0000LIeHEe
Y KOHKPETU3aLUS.

JIunust «Y paBHEHUS U HEPABEHCTBA» PEAM3yeTCs Ha MPOTSHKEHUH BCETO 00 yUeHHUS
Ha YPOBHE CpeaHero odiero o0pazoBaHus, MOCKOIbKY B KaxaoMm paszzeine [IporpaMmbl
IPEeIyCMOTPEHO pEIICHUE COOTBETCTBYIOMIMX 3adad. B pesympraTe oOyuaromuecs
OBJIAJICBAIOT PA3TUYHBIMU METOJIaMU PEIICHUS PALMOHAIBHBIX, HPPAIMOHAIBHBIX,
NOKa3aTeJIbHbIX, JOrapu(MHUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHI, HEPAaBEHCTB
U CHCTEM, a TaKXe 3ajad, coaepkamux napamerpbl. [lolyueHHbIE yMEHHUS IIHPOKO
UCIOJb3YIOTCS MPU MCCIEI0BaHUM (PYHKIMN C MOMOUIbIO MPOU3BOJHON, IIPU PELICHUU
NPUKJIAAHBIX 3a/1a4 U 3a/1ad Ha HAaXOXJAEHHWE HAauOOJNbIINX U HAUMEHBIIMX 3HAYCHUN
¢byukuuu. JlaHHas conxep)karenbHas JHMHHUS BKJIIOYAeT B ceOsl Takxke (HOpMHpOBaHUE
YMEHUW BBIMONHATH pacdeTsl 1Mo ¢GopMyliaM, MpeoOpa3oBaHUsS paIlMOHATBHBIX,
UPPAIOHANIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHHA, a TaKKe BBIPAKCHHIH,
cofepXKamux CTeneHn U Jorapudmbl. bmaromaps wu3ydeHHIo anreOpandecKoro
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Mareprajia MPOUCXOAMUT JATbHEHIIEE Pa3BUTHE AJTOPUTMUYECKOIO U aOCTPaKTHOIO
MBIIUIEHUS 00y4aromuxcsi, GOPMUPYIOTCA HABBIKU JETYKTUBHBIX PACCYXIECHUMN, padOThI
C CUMBOJIbHBIMU (pOpMaMH, IPEACTABICHUSI 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEH B BUJIE
paBeHCTB W HEpaBeHCTB. Anrebpa mnpemiaraer 3(QQEKTUBHbIE HHCTPYMEHTHI
JUISL PEIIEHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHbIX 33/]1a4, HAIJISIHO IEMOHCTPUPYET
CBOM BO3MOKHOCTH KaK SI3bIKAa HAYKH.

CopepxatenbHo-MeToAMYeCKass JUHUA «DyHKUMM U Tpa@uKA»  TECHO
NepervieTaeTcsl ¢ APYruMu JUHUSMU Y4eOHOTo Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aJ]aeT  MOCIEAOBATeIbHOCTh  M3Y4YEeHHMs ~ marepuana. V3ydyeHue  CTENEHHOM,
MOKAa3aTeNIbHOM, JIorapu(pMHUUECKOW W TPUTOHOMETPUUYECKUX (DYHKIMH, MX CBOWMCTB
U TpapuKOB, HCIOIb30BaHME (DYHKUMN i1 pelieHus 3aJad M3 JAPYruxX yueOHBIX
NPEIMETOB M PEAJbHOM JKU3HU TECHO CBA3aHO KAK C MATEMaTUYECKUM aHaJIU30M,
TaK U C pelIeHnEeM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM 6oJbiioe BHUMAHUE YAENIsSeTCs
(bopMUpPOBAaHUIO yMEHUS BBIpaXKaTh (HOpMyIamMH 3aBUCHMOCTH MEXAY pPa3lIndHbIMU
BEJIMUYMHAMU, HCCIIEN0BATh MOJIY4YeHHbE (DYHKUMHU, CTPOUTh HUX Tpaduku. Marepuan
ITOU COAEPKATENBHON JIMHUYU HALEJICH HAa PA3BUTHE YMEHHMI U HABBIKOB, ITO3BOJIIOIINX
BBIPAXAaTh 3aBUCHUMOCTH MEXKIYy BEIMYMHAMHU B pa3IMYHON (popme: aHaIUTUYECKOM,
rpadudeckoi U caoBecHOM. Ero usyduenue cnocoOCTBYET pa3BUTHIO AJITOPUTMHUECKOTO
MBIIIUJICHUS, CIIOCOOHOCTU K 0000IIEHUIO M KOHKPETHU3AIlUH, UCTIOJIh30BaHUIO0 AaHAJIOTUH.

CopepxatenbHass JuHUA «Havama wmaTemMaTH4ecKoro aHaiau3a» IO3BOJISIET
CYLIECTBEHHO pAaCIIMPUTh KPYr KaKk MAaTeMaTHYeCKUX, TaK M NPUKIAIHBIX 3a7ad,
JIOCTYTIHBIX 00Y4aroKUMCs, TaK KaK y HUX MOSBJISETCS BOZMOXKHOCTh CTPOUTH TpaduKu
CIIO’KHBIX (DYHKUUH, ONpenes Th UX HauOOoIblIne U HAMMEHbIINE 3HAYSHUSI, BBIYUCIISATh
wiomaau GUryp u o0beMbl Tell, HAXOAUTbh CKOPOCTH U YCKOPEeHUs mpoieccoB. [laHHas
coJieprKaTebHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTHU ITOCTPOECHHSI MAaTEMaTUYECKUX
MojeNiell  peanbHBIX CUTyallud, T[IO3BOJISIET HAXOAWTh HAWIy4Ylllee pelieHue
B IIPUKIAJHBIX, B TOM 4YHUCJIE COLHAIBHO-)KOHOMMYECKHUX, 3a7adaxX. 3HAKOMCTBO
C OCHOBaMM MAaTeMaTHUYECKOI'0 aHajlu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOIO,
(OpMaAIbHO-JIOTUYECKOTO UM KPEaTUBHOIO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUH
pacrno3HaBaTh IPOSIBJICHUS 3aKOHOB MAaTEMaTUKH B HayKe, TEXHHKE WU HCKYCCTBE.
OOyuvaroniuecsi y3HalOT O BBIAAIOUIMXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJE Pa3BUTHS
MaTeMaTHUKHU KaK HayKH, U 00 UX aBTOpax.

CopepxaTtenbHO-MeTOANYECKas: TUHUS «MHOXKECTBa U JIOTUKa» BKJIIOYAET B CEOs
AJIIEMEHTBI TEOPUU MHOYKECTB U MAaTEMaTUYECKOM JIOTUKU. TeOopEeTUKO-MHOXECTBEHHBIE
IIPEJICTABIICHUs] IPOHM3BIBAIOT BECh KypC IIKOJBHOW MAaTeMaTHKH M MPEJIararoT
HanOosiee YHHUBEPCAIbHBIN SI3bIK, OOBEIUHSIOLIMI BCE pa3feibl MaTeMaTHUKU U €€
IIPUJIOXKEHH, OHU CBSI3bIBAIOT PA3HBIE MATEMATHYECKUE TUCHUTIIIMHBI U UX TIPHIIOKECHHUS
B eIMHOE Ienoe. BakHO AaTh BO3MOXKHOCTh OOYy4YarolIeMycCs MOHUMATh TEOPETHKO-
MHO)XECTBEHHBI  SI3bIK ~ COBPEMEHHOM  MareMaTUKh U HUCIOJIb30BaThb  €ro
JUTSL BBIPQXKEHUSI CBOMX MbICHEH. J[pyruM Ba)KHBIM MPU3HAKOM MAaTEMATUKU KaK HAyKH
CIeyeT TMpU3HATHh CBOMCTBEHHYIO €M CTpPOrocTh OOOCHOBAHMH U CJIEJIOBAHUE
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OTPEJICICHHBIM MPaBWJIAM TOCTPOEHUS J0Ka3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTeMaTUYeCKOM JIOTUKKM  CIOCOOCTBYET  PA3BUTHIO  JIOTMYECKOTO  MBIIUICHUS
OOy4YaroIIMXCs, MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHUS Ha OCHOBE JIOTUYECKHUX
npaBmi, GOPMUPYET HABBIKA KPUTUUYECKOT'O MBIITUICHHUS.

B y4uebHOM Kypce «Anredpa U Hayaia MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBbI MaTeMaTHYECKOTO MOJCIMPOBAHUSA, KOTOpPbIE MPHU3BAHBI CIIOCOOCTBOBATH
(GbOopMUPOBAHUIO HABBIKOB MOCTPOCHUSI MOJENEH pPEaNbHBIX CUTYyallud, UCCIICTOBAHUS
ATUX MoOJeJied C TIOMOIIbIO anmapata aireOppl M MaTeMaTUYeCKOro aHajn3a,
WHTEPIPETAIlMN TIOJIYYCHHBIX pE3ylIbTaToOB. TakWe 3adaHus BIUICTCHBI B KaXKIbIH
W3 pa3lesioB MpOorpaMMbl, TOCKOJIBKY BECh Marepuad Y4eOHOTO Kypca IIHPOKO
UCTIONIB3YETCS ISl peUieHUs TNPUKIAAHBIX 3amad. [Ipw  pemeHun peabHbBIX
MPAKTUYECKUX 3a/1ad 00ydaromuecs pa3BUBalOT HAOII01aTeTbHOCTh, YMEHUE HAXOIHUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOIL30BaTh aHAIOTHIO, 0000maTh U
KOHKPETHU3UPOBaATh MpodsieMy. JlesTenbHOCTh MO (DOPMUPOBAHUIO HABBIKOB PEIICHHUS
NPUKJIAJHBIX 3a/lad OpPraHu3yeTcs B IpoIlecce M3Y4YeHUsi BCEX TeM ydeOHOro Kypca
«Anre0Opa u HavyaJla MaTEMaTUYECKOr0 aHATU3ay.

OO611ee yncI0 YacoB, pEeKOMEHI0OBAHHBIX JUIsl U3Y4eHUsT yueOHOro Kypca « Anredpa
¥ Hayaja MaTeMaTU4YecKoro aHamuza», — 272 yvaca: B 10 kimacce — 136 yacoB (4 yaca
B Hezeno), B 11 kmacce — 136 yacoB (4 yaca B HEACIIO).

Bo3moxkHa KOppEeKTUPOBKA OOIIET0 YKClia YaCOB, PEKOMEHAOBAHHBIX JIJISl U3YYCHUS
y4eOHOI0 Kypca, C y4eTOM MHAUBUIYaIbHOTO MOAX0/1a 00pa30BaTEIbHBIX OpraHu3aIui
K yriyOJIEGHHOMY M3YyYEHHUIO alreOpbl M Havyall MaTeMaTU4YeCKOro aHajin3a, B paMKax
COOIOZICHUS] TUTHEHUYECKIX HOPMATHBOB K HEJICIbHON 00pa30BaTeIbHOM HArpys3Ke.

COIEPKAHUE OBYUEHUA
10 KVIACC

YucJia 1 BLIYMCTIEHUS

Pammonanpabie uyncna. OOBIKHOBEHHBICE W JIECATHYHBIE JAPOOH, MPOIICHTHI,
OecKkoHeUHbIe nepuoandeckue Apoou. [Ipumenenue npodOeit U MPOIIEHTOB ISl PEUICHUS
MPUKJIAJAHBIX 33]1a4 U3 Pa3JIMUHBIX OTpaciel 3HAHUI U peaTbHOU KU3HMU.

JlelicTBUTENbHBIE  4Yucla.  PalMoHadbHBIE W HUpPpAMOHAIBHBICE  YHCIIA.
Apudmerrnueckue onepaiuu ¢ ASHCTBUTEIbHBIMHU YUcIaMU. Moiyb JeHCTBUTEIIBHOTO
quciaa U ero cBoucTBa. [IpuOmmkeHHbIe BRIYMCIICHHS, TIpaBujia OKPYIJICHUS, IPUKHIKA
Y OLICHKA pe3yJIbTaTa BHIYUCICHUMU.

Crenenb ¢ nensIM mokaszarenemM. buaom Herorona. Mcnosp3oBaHue nmoaxoasiiei
dbopMbl  3amKMCU  JIEUCTBUTENBHBIX YHCENT JUIsl pEelIeHUus TMPaKTHUUYECKUX 3ajad
Y MPEJICTaBICHUS JaHHbIX.

ApubdmMeTnyecknii KOpeHb HaTypajJbHOW CTETIEHU U €T0 CBOWCTBA.

CreneHb ¢  pallMOHAJIBLHBIM  IIOKa3aTeleM M €€  CBOMCTBa, CTENEHb
C JICCTBUTEIILHBIM ITOKA3aTEIIEM.
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Jlorapudm umcna. CpoiictBa norapudma. JleciTUuHBIE U  HaTypalbHbIC
J0rapu(MmBbl.

CHuHyC, KOCHHYC, TaHI€HC, KOTAaHI'€HC 4YHCJIOBOIO aprymMeHra. ApKCHUHYC,
ApPKKOCUHYC U apKTAaHI€HC YMCIIOBOTO apryMeEHTa.

YpaBHEHUS 1 HEPABEHCTBA.

ToxzaecTBa U TOXKIECTBEHHbIE TPeoOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCWIIBHBIE ypaBHEHUsT M ypaBHEHUsA-ciencTBud. HepaBeHCTBO, penieHue
HEPaBEHCTBA.

OCHOBHbIE METOJBl PEHICHHs] UENbIX M APOOHO-pAIlMOHAJBHBIX YpaBHEHUMN
U HEpPABEHCTB. MHOroujaeHsl OT OJHOM MNepeMeHHOM. [leneHue MHOrouseHa
Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema be3dy. MHorouneHns! ¢ nenbMu ko3 puuneHramu.
Teopema Buera.

[IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUHN, COAEPKAIINX CTENIEHN U KOPHHU.

WppannonansHele ypaBHeHUs. OCHOBHBIE METOJBl PELICHHUS HPPALMOHAIBHBIX
YpPaBHCHUU.

Iloka3zarenbHble ypaBHEHHsA. (OCHOBHBIE METOABl PELICHUS IOKa3aTEJIbHBIX
YPaBHEHH.

[IpeoOpazoBaHue BhIpAXKEHUM, COEepKAIIUX JIOTaprU(MBI.

Jlorapupmuueckue ypaBHeHHs.. OCHOBHBIE METOJbI PEIICHUs JOrapu(pMUUECKUX
YPaBHEHHUM.

OcHoBHBIE TpUrOHOMETpUUEcKUe Gpopmyibl. [IpeoOpazoBaHre TPUTOHOMETPUIECKUX
BBIPAKEHUH. PellleHre TPUrOHOMETPUUECKUX YPABHEHUM.

Pemenue cucrem nuHENHBIX ypaBHEHUN. MaTpHiia CHCTEMbI JIMNHEMHBIX YPAaBHEHUM.
Onpenenurenb MaTPUIlbl 2X2, €ro TeOMETPUUECKUM CMBICT M CBOWMCTBA, BBIUUCIICHUE
€ro 3HA4Y€HUs, IPUMEHEHUE OIpPENETUTENs Uil PEIIEHUs CHUCTEMbl JIMHEWHBIX
ypaBHEHUH. Pemenne npukiaaabIx 3aa4 ¢ IOMOIIBIO0 CUCTEMBI JIMHEWHBIX YPaBHEHUN.
HccnenoBanne MOCTPOEHHOM MOJENH C IIOMOILBI MaTPUL] U ONIPEACIIUTEICH.

IlocTpoeHne MaremMaTHYEeCKUMX MOJAEIEN pEeaJbHOM CHTyalMd C TOMOILIBIO
YPaBHEHHM W HepaBeHCTB. [IpuMeHeHME YpaBHEHMH M HEPABEHCTB K PELICHHIO
MaTEeMaTHUYECKUX 3a/1a4 U 33/1a4 U3 Pa3InyHbIX 00JIaCTEN HAYKU U peaIbHON KU3HU.

DyHKUMH U rpaPuKu

Oyukius, crnocoObl 3amanus Gyakuuu. B3aumMHO o00paTHble  (QYHKIUU.
Komnozunust pynkumii. ['padux ¢pyHkimu. InemenTapHbie npeodpazoBaHus rpapuKoB
(G yHKUUH.

OO6nacte ompeaeneHUss W MHOXKECTBO 3HadeHud OGynkuuu. Hymm @yHkuw.
[TpoMexxyTkn 3HAKOMOCTOSHCTBA. YeTHble W HeueTHble (yHkuuu. [lepuoamueckue
dbyukuu. [IpomexxyTkun MOHOTOHHOCTH (QyHKIIMH. MaKCUMYyMbl 1 MUHUMYMBI () YHKITHH.
Haubonpinee n HanmeHbIee 3Ha4eHusT QYHKIIUYA HA IPOMEKYTKE.

JluneliHas, KBaApaTU4Hass W JpPOOHO-IMHEHHAss QYHKIUU. DJIEMEHTapHOE
UCCIIEZIOBaHNE U TIOCTPOEHUE UX TPAPUKOB.
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CrenenHas (QyHKUMS C HaTypajdbHBIM W IIeNbIM TMOKaszaTeneM. Ee cBoiicTBa
u rpaduk. CBoiicTBa U rpaguk KOpHS N-0il CTENEHW KaK (YHKLIHUH OOPATHOM CTENEHU
C HaTypaJIbHBIM ITIOKA3aTEIIEM.

[lokazaTenbHas u Jorapudmuueckas (yHKIUU, HX CBOMCTBA U TpadUKu.
Hcnonb3oBanue rpadukoB GyHKIIUN TSl pEIICHUS] YPABHEHHI.

Tpuronomerpuieckasi OKpY>KHOCTb, ONPEAEIICHUE TPUTOHOMETPUUECKUX (YHKIIHHI
YUCJIOBOIO apryMeHTa.

QOYHKIIMOHATILHBIE 3aBUCMMOCTH B pEaJIbHBIX Mpoleccax U sBieHusx. I'paduku
pEAIBbHBIX 3aBUCUMOCTEM.

Havana maTtemaTH4eCKOro aHajausa

ITocnenoBareabHOCTH, CHOCOOBI  3aJaHMsl  IIOCJENOBaTeNbHOCTEH. MeTtox
MaTeMaTU4eCKOd WHAYKIUMU. MOHOTOHHBIE M OTpaHUYECHHBIEC ITOCIECAOBATEIBHOCTH.
Hcropust BO3SHUKHOBEHHSI MATEMaTUYECKOIO aHANIM3a KaK aHa/In3a 0ECKOHEUHO MaJIbIX.

Apudmernueckas U reoMerpuueckas nporpeccud. beckoHeuHo yObIBaromias
reomerpudeckass mnporpeccus. Cymma O€CKOHEUYHO YyOBbIBarOIled TIeoMEeTPUYECKON
nporpeccun. JIMHEWHBIM M 3KCHOHEHUMANBHBIA pocT. Uucno e. dopmyia CIOKHBIX
IPOLIEHTOB. VCronbp30BaHuE MPOTrPECCUN I PELICHUs PealbHbIX 3aJa4 MPUKIIATHOIO
Xapakrepa.

HenpepbiBHble (yHKIMHM U UX CBoWcTBa. TOYKM pa3pbiBa. ACUMOTOTHI I'padUKOB
¢dbyuakuuii. CpoiictBa (GYHKIIMHA HENPEPBIBHBIX Ha OTpe3ke. MeToj HWHTEpBaJIOB
JUIS pellieHusl HepaBeHCTB. [I[puMeHeHne cBONCTB HEMPEPHIBHBIX (QYHKIUHN IS PELICHUS
3a/1ay.

IlepBass u BTOpas npou3BoAHbIE (QyHKUMH. OrmpeneneHue, Te€OMETPUUYECKH
U pU3NUecKui CMBICT TPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K rpaduKy QPyHKIIUH.

[IpousBoanbie 31eMeHTapHbIX (yHKUMHA. [Ipon3BogHasi cymMMbl, NpOU3BEICHUS,
YaCTHOI'O ¥ KOMIIO3UIIMHU (PYHKIUH.

MHoxkecTBa U JIOTMKA
MHOXeCTBO, onepanyu HajJ MHOXKECTBAMHM U UX CBoMcTBa. Jluarpammel Diinepa—
Benna. IIpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOI'O aIllapaTa /i OMUCAHUs PEaIbHBIX
MIPOLIECCOB U SIBJICHUH, TIPU PEIICHUH 3a7a4 U3 APYTrUX y4EOHBIX PEIMETOB.
OnpeneneHue, Teopema, CBOWCTBO MaTEMaTHYECKOTO0 OOBEKTa, CIEACTBUE,
JI0Ka3aTeNbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KVIACC

Yucia 1 BbIYHMCIEHUS
Harypanbnabie u nensie yucia. [IpumeHeHne npu3HaKkoB I€IUMOCTH IEJIbIX YHUCEII,
HanOonpIHi o0muii nemurens (nanee — HOJI) n HanMmeHsIee od1iee KpaTHoOE (J1aiee —
HOK), ocratkoB 1o moay:mto, anroput™Ma EBkiuia j1yist peieHus 3aa4 B 1EIbIX YUciax.
KommiekcHbie uncia. AnreOpanueckas U TpUTOHOMETpHUYECKas (POpMBbI 3aIlUCH
KOMIUIEKCHOTO 4Hucia. ApudmeTndyeckue oneparud ¢ KOMIUIEKCHBIMH YHUCIaMHU.
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N300pakeHne KOMILJIEKCHBIX YMCEN Ha KoopAuHaTHOHM miockoctu. @opmyna Myaspa.
KopHu n-oii cTenmeHu M3 KOMIUIEKCHOTO uucia. [IpumeHeHume KOMIUIEKCHBIX YHCEI
JUISL pemIeHusT GU3NYECKUX U T€OMETPHUUYECKHX 3a/1a4.

YpaBHeHUs] M1 HEPABEHCTBA

Cucrema M COBOKYNHOCTb YPABHEHHU W HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI
Y CUCTEMBI-CIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEW TPUTOHOMETPUUECKUX YPABHEHUI C MOMOIIBIO TPUTOHOMETPHUUYECKOM
OKPYXKHOCTH. Pernienne TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHH MTOKA3aTeNbHBIX U JIorapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELLICHNS UPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHS CUCTEM M COBOKYIHOCTEH panuOHAIBHBIX,
UppalMOHAIbHBIX, T0KA3aTEIbHBIX U JOrapu(PMHUUECKUX YPABHEHUH.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMH.

IIpumeHeHne ypaBHEHUH, CUCTEM W HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX
3a7a4 M 3aJa4 U3 pa3iMyHbIX 00JIaCTeM HAayKH U pEealbHOW >KM3HHU, MHTEPIpPETALUs
ITOJIyYEHHBIX PE3YJIbTATOB.

DOyHKIUU U TpaduKH

I'paduk xomnozunmu QyHkimid. ['eomerpuyeckre oOpa3bl ypaBHEHHI U HEPABEHCTB
Ha KOOPAMHATHOM IUIOCKOCTH.

Tpuronomerpuieckre GyHKIIMH, UX CBOMCTBA U TpaduKH.

I'padpuueckue MeToabl pelieHrs ypaBHEHU U HepaBeHCTB. [ paduueckre MeTonbl
pELIeHUs 3a/1a4 C TapaMETPaMH.

Hcnonb3oBanue  rpadukoB  QyHKUMI  AJiE  KCCIENOBAaHMUS  IPOLECCOB
U 3aBHCHUMOCTEH, KOTOpPbIE BO3HHMKAIOT MPU PEIICHUH 3a7ad M3 APYTUX y4eOHBIX
MPEAMETOB U PEAIILHON KU3HMU.

Hauvana maTteMaTH4ecKOro aHajausza

[IpumeHeHne TPOU3BOIHOM K HCCIeNOBaHMIO (GYHKUMA Ha MOHOTOHHOCTH
U dKCTpeMyMmbl. HaxoxaeHne HanOoJblIero 1 HaMMEHbIIET0 3HAUYEHU HENmpephIBHOU
(GyHKIUU Ha OTpPE3KeE.

[TpumMeHeHue MPOU3BOAHON JJIsl HAXOKICHHS HAMITYUIIIETO PEIICHUS B IPUKIIATHBIX
3aj1auax, Ui ONpeesIeHUs] CKOPOCTU M YCKOPEHHS MpolLiecca, 3a1aHHOT0 (PopMysIon wiu
rpadukom.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX GyHKMi. [IpaBuia HaxoXACHUS IEPBOOOPA3HBIX.

WNurterpan. ['eomerpudeckuili CMbICT HHTErpajia. BblUUCIEHUE ONPENEIEHHOTO
uHTerpaia no ¢popmyne Hetorona—Jleitbuuiia.

[IpumeneHue UHTErpaia AJid HAXOXKIACHUS TUIOIIAAeH MIOCKUX Guryp u o0beMoB
r€OMETPUUECKUX TEJl.

[Ipumepsr  pemennit  auddepeHIIMATBHBIX  YpaBHEHHH.  MaTemaTu4eckoe
MOJIETMPOBAHUE PEATBHBIX MTPOIIECCOB € MOMOIIBI0 TU(dHEepeHIINATIBHBIX YPAaBHEHU.
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IMPEAMETHBIE PE3YJIbTATBI

K xoniry oOydenus B 10 kiacce o0Oydaronuiicss MOJyduT CIASAYIOMNUE MPEAMETHBIC
pE3yNbTaThI M0 OTACIBLHBIM TeMaM deaepalibHON paboyeil mporpaMMbl yueOHOTo Kypca
«Anre0Opa 1 Hayajla MATEMaTUYECKOTO aHAIU3a»:

Yucia ¥ BBIYMCTICHUA:

CBOOOJTHO ONEpPUPOBATh MOHATHSIMHU: PpAlMOHAIbHOE YHCIO0, OECKOHEUHas
nepuoanyeckas ApoOb, MPOLEHTHI, UPPALIMOHAIBHOE YHCII0, MHOKECTBA PalliOHATIBHBIX
Y JEUCTBUTENBHBIX YUCET, MOLYJIb JEHCTBUTEIBHOIO YHCIIA;

OPUMEHSTH IPOOM M MPOLEHTHI JUIsl PEIEHUs MPUKIAIHBIX 33724 U3 PA3TUYHbIX
OTpacJiell 3HaHUU U peAIbHOMN KU3HU,

OPUMEHATh MPUOJMKEHHbIE BBIUMCICHUS, IPaBUia OKPYIJICHUS, HPUKHUIKY
Y OLICHKY PE3yJbTaTa BIYUCICHUM;

CBOOOJIHO OTIEPUPOBATH MOHSATUEM: CTENEHB C LIETBIM MOKa3aTeIeM, UCIOIb30BaTh
MOIXOASAIIYIO (POpPMY 3amKcu AeUCTBUTEIbHBIX YU CEN AJISl PEIICHUS MPAKTHYECKHUX 3a/1a4
Y IIPEACTABICHUS TaHHBIX;

CBOOOJTHO OMEpUPOBATh TMOHATHEM: apUPMETHUECKUN KOpEeHb HaTypajJbHOU
CTCIICHU;

CBOOOJTHO OIIEPUPOBATH MMOHATUEM: CTEIIEHB C PAllMOHAIbHBIM [TOKA3aTEIIEM;

CBOOOJTHO OIIEPUPOBATH MOHATUAMMU: Jorapu(M Uncia, 1eCITUUHbIE U HaTypallbHbIE
Jorapu@mei;

CBOOOAHO OMNEpUPOBaTh MOHATUSIMHU: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC
YHCIIOBOT' O apryMEHTA;

ONEPUPOBATH TOHATUSAMM: APKCUHYC, APKKOCHHYC W apKTAHI€HC YHCIOBOIO
aprymMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJTHO ONEpUpOBaTh MOHATUSAMHU: TOXKAECTBO, YPaBHEHHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHMS U YPABHEHUA-CIICICTBUSA, PABHOCUIIBHBIE HEPABEHCTBA,

IPUMEHATD Pa3IMYHbIE METO/Ibl PEIICHUS PALMOHAIBHBIX U IPOOHO-PAlMOHATIbHBIX
YPaBHEHUM, IPUMEHATH METOJl UHTEPBAJIOB U1 PEILICHUSA HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATHSIMHU: MHOTOUYJICH OT OJHOM TMepeMEeHHOH,
MHOTOYJICH C LEJIbIMU KO3 UIIMEHTaMH, KOPHH MHOTOWIEHA, NMPUMEHATH JEJICHUE
MHOI'O4YJIEHA HA MHOTOWIEH C OCTaTKOM, Teopemy be3y n teopemy Buera nis pemrenns
3a/1ad4;

CBOOOJIHO OMNEPUPOBATH MOHSTUSIMH: CHCTEMa JIMHEHHBIX YpaBHEHMH, MaTpula,
OIpPEAEIINTENb MATPULIBI 2 X 2 U €r0 Fr€OMETPUYECKHIM CMBICII, UCIIOJIb30BaTh CBOKCTBA
ornpeaenuTens 2 X 2 A BBIYMCIEHHS €ro 3HAYEHUs, NPUMEHATH OIPENeIUTENN
IUIsl PELICHUS CUCTEMBI JIMHEHHBIX YPaBHEHUW, MOJAEIMPOBATH PEAIBbHBIE CUTyal[uu
C TOMOUIBIO CHUCTEMBI JIMHEMHBIX YPAaBHEHHM, MCCIEIOBAaTh IOCTPOCHHBIE MOJIEIN
C IIOMOLIBIO MAaTPULL U OIIPEAETIUTENICH, HHTEPIIPETUPOBATH IOy YEHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA IEUCTBUM C KOPHSAMH JIJIsl TPe0Opa30BaHuUs BbIPAKEHUI;
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BBIMIOJIHATDG TIPe0oOpa30BaHMUsl YHUCIOBBIX BBIPAKEHHUH, COJAEpXKAIIUX CTEICHH
C pallMOHAJIbHBIM ITOKA3aTENEM;

WCIIOJIb30BaTh CBOMCTBA JIOrapu(MOB [Jisi MPeoOpa3oBaHUs JOrapupMUUECKuX
BBIPAKCHUM;

CBOOOAHO  ONEpUpPOBaTh  MOHATHSAMHU:  UPpPAUUOHAIBHBIE,  IOKa3aTelbHbIC
U JjorapupMuuecKkue ypaBHEHHUS, HAXOJIUTh UX PEUICHUS C MOMOIIbIO PaBHOCHIIbHBIX
NIEPEXO0/I0B MJIM OCYLIECTBIISIS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPHUTOHOMETpUYECKHE (OpMYIbl sl MpeoOpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAKEHU;

CBOOOJIHO OIEPHUPOBATh MOHSATUEM: TPUTOHOMETPUUECKOE YPABHEHHE, MPUMEHSITh
HEoOXoauMble (OpPMYJBI ISl PELIEHUS OCHOBHBIX THIIOB TPUTOHOMETPHUYECKHUX
YPaBHEHHU;

MOJIETIMPOBATh pPealibHbIE CUTYAI[MH Ha SI3bIKE anreOpbl, COCTABISATh BBHIPAKEHUS,
YpaBHEHMS, HEPABEHCTBA IO YCIOBHUIO 3aJa4yM, MCCIEI0BaTh IOCTPOCHHBIE MOJEIH
C MCIIOJIb30BAHHEM aIapara ajreOpsl.

DOyHKIUHY U TpaPUKHU:

CBOOOZHO OIEPUPOBATH MOHATUSAMHU: (PYHKIMSA, CHOCOOBI 3afaHusi (YHKIUH,
B3aMMHO OOpaTHble (DYHKIMH, KOMIO3UUUA (QYHKIMHI, TpaduK (YyHKIUU, BBIIOJIHATH
3JIeMEHTapHbIE MPeoOpa3oBaHus rpaPUKOB PYHKIUA;

CBOOOJTHO OTIEPUPOBATH MOHITHIME: 00JIaCTh OIMPEICICHHSI U MHOXKECTBO 3HAUCHU
byHKIMA, HYTU QYHKIIUHA, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJTHO  ONEpPUPOBaTh MOHATHSIMHU: UYETHbIE W  HEYETHble  (PYHKUUH,
nepuoinyecKkue (PyHKUMH, TPOMEKYTKM MOHOTOHHOCTH (YHKIIMH, MaKCUMYyMBbI
U MUHUMYMBl (QyHKUOWH, HaumOojblllee W HaUMEHbLIee 3HAYeHHE (PYHKLIUU
Ha MPOMEXKYTKE;

CBOOOJIHO ONEPUPOBATH MOHATUSAMHU: CTENEHHAs (DYHKIIUS C HATYpaIbHBIM U LIETbIM
nokaszaTesieM, rpauk CTENeHHONW (QYHKUIMU C HATypajdbHBIM M IEJIBIM IOKa3aTelleM,
rpaduK KOpHS N-0il CTeneHW Kak (PYHKIMH OOpAaTHOM CTENMEeHH C HATypaJbHBIM
noKa3zaTesieM;

OIlepUpOBaTh NOHATUAMM: JIMHENWHAs, KBaJApaTUUHas U ApOOHO-IMHENHas PyHKIUH,
BBINOJIHATD 3JIEMEHTAPHOE UCCIIEIOBAHUE U IOCTPOEHUE UX I'paUKOB;

CBOOOJTHO OINEpUPOBaTh MOHATUSAMU: [OKa3aTeiabHass W Jiorapudmuueckas
(GyHKIMH, UX CBOMCTBA U rpa(pUKH, UCIIOJIB30BaTh UX I'paUKH 1Jis pElICHUs ypaBHEHMUI;

CBOOOJTHO  ONEpPUPOBATh  IMOHATHUSAMHU: TPUTOHOMETPUUYECKAS  OKPYKHOCTD,
OIpeJIeTIeHHE TPUTOHOMETPUYECKUX (DYHKIIMI YUCIOBOIO apryMEHTa,

UCMOJIb30BaTh rpapuKu (YHKIUI A UCCIIEAOBAaHUS MIPOLECCOB U 3aBUCUMOCTEM
OpU PELIEHUH 337ay U3 JPYruX y4eOHBIX MPEAMETOB U PealbHOW *KU3HU, BBIPAXKAaThb
(dopMynaMu 3aBUCUMOCTH MEXAY BEIUYNHAMU;

Hayajia MmaTeMaTH4eCKOro aHajm3a:
CBOOOAHO OIMEpUPOBATh TMOHATHUAMH: apupMeTHYecKas U T'eOMETpUYECKas
nporpeccusi, OECKOHEUHO YOBIBAIOIIAs TEOMETPUYECKasi TMPOTPECCUsi, JTUHEHHBIN
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U DKCIIOHEHITMAIBHBIA POCT, (OpMYysa CIOKHBIX MPOIEHTOB, UMETh IPECTABICHHUE
O KOHCTAHTE;

HCITOJIB30BaTh MMPOTPECCUU JIJISl PEIICHHS PEATbHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa,;

CBOOOZHO ONEPUPOBATH MOHSATUAMH: TIOCIEAOBATEIBLHOCTh, CIOCOOBI 3a/IaHUs
MOCJIE0BATEIbHOCTEH, MOHOTOHHBIC U OTPaHUYEHHBIE MOCIIEI0BATEILHOCTH, IOHUMATh
OCHOBBI 3apOKICHUS MaTEeMAaTHIECKOT0 aHaIM3a KaK aHaIn3a 0€CKOHEYHO MAaJIbIX;

CBOOOZHO OMEPUPOBATH TOHITHUSIMU: HEMPEPbIBHbIE (DYHKIIMH, TOYKH pPa3pbIBa
rpaduka GyHKIIMN, ACUMIITOTHI Tpadrka HyHKINH,

CBOOOIHO OIEPUPOBATh TMOHSATHEM: (QYHKIWSA, HENPEphIBHAs Ha OTPE3Ke,
MIPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKITUH JJIs PEIICHHS 3a7a4;

CBOOOIHO OMEpUPOBATh IMOHATHUSIMH: TEpBas W BTOpas MPOU3BOJHBIC (DYHKIHH,
KacatelibHas K rpaduky G yHKIINH;

BBIYHCIISATh TIPOU3BOAHBIE CYyMMBI, IIPOU3BECHUS, YaCTHOTO U KOMITO3UIIUU JIBYX
(G yHKIMH, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKITUH;

UCTIOJIh30BaTh TEOMETPUICCKUI M (PU3UMUECKHUI CMBICI MPOU3BOHOM ISl PEIICHUS
3ajau.

MHo:kecTBa M JIOTHKA:

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: MHOXKECTBO, OIlepaIliy HaJl MHOXKECTBAMU;

WCIOJIb30BAaTh TEOPETUKO-MHOKECTBCHHBIM ammapar JJis OMNUCAHUS PEalbHBIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUHU 3a7a4 U3 JPYrUX y4eOHBIX MPEIMETOB;

CBOOOJIHO ONEPUPOBATh IMOHATHSAMH: OIpEACICHUE, TeopeMa, ypaBHCHHE-
CIICJICTBHE, CBOWCTBO MaTEMaTHYECKOTO OOBEKTA, JI0KA3aTEJIbCTBO, PAaBHOCHIJIbHBIC
YpPaBHEHUS U HEPABEHCTBA.

K kon1y o0yuenus B 11 ki1acce 00yJaromuiics MoyduT CIEAYIOIINE MPeIMETHbIE
pe3ynbTaThl 10 OTAEIbHBIM TeMaM (eAepabHoi paboyeil mporpaMMbl yueOHOTo Kypca
«Anrebpa 1 Havaja MaTEMaTUYECKOTO aHAINU3a:

Ymucia v BBIYUCJICHUSA:

CBOOOJIHO ONEPUPOBATh MOHATHSAMHU: HATypajJbHOE U IIEJI0O€ YHUCIIO, MHOXKECTBA
HATypaJbHBIX U LEJIBIX YNCEN, UCIIOIb30BaTh IPU3HAKU JEIUMOCTH Lenbix yncen, HO/I
u HOK HarypalibHBIX Yncen IJs peleHus 3a/1a4, IPUMEHATh alroputM EBkinaa;

CBOOOJTHO ONEPUPOBATH MOHATHEM OCTATKa MO MOJYJIIO, 3alUChIBATh HATYpaJbHbIC
4ucia B Pa3JIUYHBIX ITO3UIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOZHO OINEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX ~YHCEN, MPEJCTaBIATh KOMIUIEKCHbIE 4YHCIa B aidredpandecKkou
U TPUTOHOMETPUUYECKON (opMe, BBINONHATH apUPMETUYECKUE OINEpallud C HHUMHU
U n300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUs U HEPABECHCTBA:

CBOOOAHO  OMEpUpPOBaTh  MOHATUSIMHU:  UPpPALMOHAIBbHBIE,  IOKa3aTelbHbIC
U Jlorapu(pMuuecKre HEpaBeHCTBA, HAXOIUTh MX PEUICHHs C TOMOIIbIO PaBHOCUIIBHBIX
IIEPEXO/IOB;
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OCYIIECTBIIATh OTOOP KOPHEHN NpU PELIEHUH TPUTOHOMETPUUECKOTO YPaBHEHHUS,

CBOOOZHO ONEPHUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSITh
HeoOXoauMble (OpMYJBl ISl pELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
HEPaBEHCTB;

CBOOOJIHO OINEpPUPOBATH TMOHSATHUSMHU: CHUCTEMA W COBOKYIMHOCTh YPaBHEHUU
U HEPABEHCTB, PaBHOCUIIBHBIE CHUCTEMBl M CUCTEMBI-CIICACTBUSA, HAXOAUTH PELICHUS
CUCTEMBI M COBOKYITHOCTEW palHOHAJIBHBIX, HWPPALUOHAIBHBIX, ITOKA3aTEIbHBIX
U Jorapu(pMUYECKuX ypaBHEHUN U HEPABEHCTB;

peliaTth pandoHANbHbIC, HUPPALMOHAIBHBIE, TOKa3aTeJIbHbIE, JIOrapupMUUECKHe
Y TPUTOHOMETPUYECKHUE YPABHEHHS U HEPABEHCTBA, COAECPKAIINE MOILYJIM U TTapAMETPBIL;

MPUMEHSTH rpauuecKrue METOAbI AJIsl PEUICHHs YpaBHEHUN 1 HEPABEHCTB, a TAKXKe
3a/1a4 ¢ rapaMeTpamy;

MOJIETIMPOBATh pPealibHbIE CUTYAI[MH Ha SI3bIKE anreOpbl, COCTABISATh BBHIPAKEHUS,
YPaBHEHHsI, HEPABEHCTBA U X CUCTEMBI 110 YCIOBHUIO 3a/1a4M, UCCIIEA0BATh IOCTPOCHHbIE
MOJIEIM C UCHOJb30BAaHUEM amnmapara aiareOpbl, UHTEPIPETUPOBATH IMOJYyYCHHBIN
pe3ynbTar.

DOYyHKIUU U TPAPUKH:

CTpOUTh TpapUKH KOMIO3MIMU (YHKOUMHA C TOMOIIBI  3JIEMEHTapHOIO
MCCJIEIOBAaHUS U CBOMCTB KOMITO3HUIIMH IBYX (DYHKIUIA;

CTPOUTH T'€OMETpUYECKHE 00pa3bl ypaBHEHUN M HEPABEHCTB HA KOOPAMHATHOM
IJIOCKOCTH;

CcBOOOHO OMEPUPOBATH MOHATUSMHU: TPAdUKH TPUTOHOMETPUUECKUX (DYHKIIHIA,

OPUMEHATh (PYHKIIUU JJI1 MOJICTIMPOBAHHUS U UCCIICIOBAHUS PEalIbHBIX MTPOLIECCOB.

Hauyana MaTeMaTH4eCKOro aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsI HCCIENOBaHUS (PYHKIIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBI;

HAaXOIUTh HauWOONIbIlIeE W HAWMEHbBINIEEC 3HAUCHUS (PYHKIMH HEMPEPhIBHOU
Ha OTPE3KE;

UCTIOJBb30BaTh  MPOW3BOJHYIO  JUIA  HAXOXKACHUS  HAWIYUYIEro  peIIeHUs
B MPHUKJIAIHBIX, B TOM YHCJE COLMATbHO-YKOHOMHUYECKUX, 3aJa49ax, JJIs ONpeeICHuUs
CKOpPOCTH M YCKOPEHUS TpoIiecca, 3aJaHHOTO (POPMYIIO WIH TpaduKoM;

CBOOOJTHO OTEpPUPOBATh MOHATHUSIMH: TEPBOOOpa3Has, ONMpPENEICHHBIM WHTETpall,
HaXOJUTh MEPBOOOPA3HBIE AJIEMEHTAPHBIX (DYHKIMH U BRIYUCIISTH HHTETPANI 110 (hopmyiie
Hrrorona—JleitOHMIa;

HaXOJUTh TIOMIAJN TUIOCKUX (UTYP U 00BEMBI TN ¢ TIOMOIIBIO HHTETPAIA;

UMETh TPEJCTAaBICHHE O MaTEeMaTHYCCKOM MOJACIMPOBAHMN Ha TpUMEpe
cocraBiieHus quddepeHInaabHbIX YpaBHEHUH;

pemath TPUKIAJHBIE 3a/ladd, B TOM YHCIE COIUATbHO-2KOHOMHYECKOTO
U (PU3UYECKOT0 XapaKkTepa, CpeCTBAMU MaTEeMAaTHYECKOTO aHaJN3a.

22



TEMATHUYECKOE IINTAHUPOBAHUE

denepanpHas padouas nporpamma | Marematuka. 10—11 kimaccs! (yriryOJieHHBIH yPOBEHB)

10 KJIACC
HasBanue KonuuectBo OCHOBHbBIE BU/JIbI AESATEILHOCTH
OcHOBHOE coaepKaHue
paznena (TeMbl) 4acoB o0ydJaromuxcs
MHO)kecTBO 24 MHoO»xecTBO, onepanuu Hcnonbs30BaTh TEOPETUKO-
JNEHUCTBUTENBHBIX YUCEN. HaJl MHOYKECTBAMU U UX CBOMICTBA. MHOECTBEHHBIN anmnapar
MHoOro4iaeHsl. Huarpammel Ditnepa — BeHna. JUIA OIIUCAHUS X014 PEIICHUA

PantmonanbHbie ypaBHEHUS
Y HEPaBEHCTRBA.

CucreMbl TMHEUHBIX
YpaBHEHUI

[IpuMeHeHne TeoOpeTUKo-
MHOKECTBEHHOTO armapara

JUISL pELICHUS 3a7a4.

Parmmonanesabie yncina. OOBIKHOBEHHBIE
U JICCATUYHBIC TPOOH, MIPOIICHTHI,
OECKOHEUHbIE TIEPUOANIECKUE APOOH.
[Tpumenenue apodeit 1 MPOIIEHTOB
JUISL PEIICHUS TPUKIIAIHBIX 3a/1a4.
JIeMCTBUTENIBHBIE YHUCIIA.
PanmoHanbHbie 1 UppalMOHATIbHBIC
yucia. ApudMeTHIecKre onepauu

C JEUCTBUTEIbHBIMU YHUCIIAMU.
Mopyie 1EeHCTBUTENBHOTO YUCIIA U €TO
coiicTBa. [IpubmmkeHHbIe
BBIYHCIICHUS, TIPABUJIA OKPYTJIEHUS,
MPUKHUJKA U OLIEHKA pe3yJibTaTra
BBIUMCJICHU M.

MaTeMaTUYECKHX 3a/1a4, a TaKXKe
peabHBIX MPOIECCOB U SIBJICHUMH.
OnepupoBaTh MOHATUSIMUA
palMoOHAIILHOE YHCII0, OECKOHEYHAs
nepuoaudecKas 1poob, IPOIEHTHI,
UPPALMOHAIBHOE U IEUCTBUTEIBLHOE
YUCII0; MOAYJIb JEHCTBUTEIIHHOTO
YHUCIa; UCTIOIb30BaTh ATU MOHATHS
IPU MPOBEACHUH PACCYKICHUM

U JI0Ka3aTeNIbCTB, IPUMEHSTH IPOOHU
Y TIPOLIEHTHI JIJISl PEIICHUs
MPUKJIAHBIX 337a4 U3 Pa3InYHbIX

OTpaciiel 3HaHUW U peajbHOM KU3HMU.

Hcnonb3oBath NpUOIMKEHHBIE
BBIYKCIICHUS, [TPaBUJIa OKPYTJICHUS,
NPUKUJKY U OLEHKY pe3ysbTara
BBIYHCIICHUH.
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OCHOBHBIE METO/IbI PEMICHUS LIEIIBIX

U ApOOHO-PALIMOHATIBHBIX YpaBHEHUHN
Y HEPABEHCTB. MHOrOWIEHBI OT OJHOU
MEpEeMEHHOM. [lesieHrne MHOTrO4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrousessl ¢ neiapimu
kod(ppunmnenramu. Teopema Buera.
Pemienue cucreM JIMHEHHBIX
ypaBHEHUU. Marpuiia CUCTEMBbI
JVMHENHBIX ypaBHEHHI. Onpeaenurens
MaTpHUIbl 2%X2, €ro reOMeTPUYECKUI
CMBICIT ¥ CBOVMCTBA; BBIYUCIICHUE €T0
3HAYEHUS]; IPUMEHECHUE ONPEACTUTENS
JUISL PELLICHUS] CUCTEMbI JIMHEWHBIX
ypaBHEHUU. Pelenue nmpukiagsbIx
3a/1a4 C TOMOIIBIO CUCTEMBI JIMHEUHBIX
YPaBHEHUMU

[IpuMeHATH pa3InUYHbIE METObI
pelieHus palluoOHaAIbHbBIX U IPOOHO-
palMOHANBHBIX YPABHEHUN; a TAKXKe
METOJI UHTEPBAJIOB JUJISl PELLICHUS
HEPABEHCTB.

OnepupoBaTh MOHATUSIMU MHOTOUYJIEH
OT OJHOMW MEPEMEHHOM, Er0 KOPHH;
IMPUMEHSTH JE€JIEHUE MHOTOYJICHA

Ha MHOTOYJIEH C OCTaTKOM, TEOPEMY
be3y u reopemy Buera s pemenus
3a/ad.

OnepupoBaTh MOHITUSIMHA. CUCTEMA
JIMHEVHBIX YPaBHEHHM, MATPHUIIA,
ONPEAECIUTEIIb MATPULIBL.
Hcrnonp30BarTs CBOMCTBA
onpeaenuTeNs 2 X 2 1y BBIYUCICHUS
€ro 3HaYCHUS, IPUMEHSITh
ONPENETUTENN ISl PELICHUS] CUCTEMBI
JIMHEWHBIX YPaBHEHUM.
MopaennpoBarh peanbHbIE CUTyaLlUU
C IOMOIIBIO CUCTEMBI JINHEWUHBIX
YPaBHEHUI, UCCIIEN0BATH
MTOCTPOEHHBIE MOJICNIH C TTOMOUIBIO
MATPHI] U ONIPEAECTUTETIEH,
MHTEPNPETUPOBATH MOJYYECHHBIN
pe3yibTar
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OyHKIMU U TpaduKu.
Crenennast GpyHKIUS
C IIEJIBIM TTOKa3aTesieM

12

DyHKITUS, CTIOCOOBI 3aaHus () YHKIIHH.
B3aumHo o6patHbie GyHKITUU.
Kommnozunust ¢pynkmuii. I'padux
byHKIIMU. DIIeMEHTapHbIC
npeoOpazoBaHus rpauKoB GyHKIIHM.
OO6nacTh onpeeaeHusi 1 MHOKECTBO
3HaueHui pyHkuuu. Hynmu GyHkumm.
[TpoMeKyTKH 3HAKOTIOCTOSTHCTBA.
YeTHble 1 HEUCTHBIC (DYHKITUU.
[leprognueckue HyHKITAH.
[IpoMeKyTKM MOHOTOHHOCTH
byHKuU. MakCUMyMbl 1 MUHUM YMBbI
dbyukuuu. Haubomnbiee u HauMeHbIee
3HaueHUE (PYHKIIMH HA MPOMEXYTKE.
Jluneitnasi, kBagpaTu4Has U 1poOHO-
JauHeHas QyHKIMU. DIIEMEHTapHOe
WCCIIeIOBAaHNE U TTOCTPOCHUE TPadUKOB
TUX (PYHKIIMM.

CrereHb ¢ LEbIM IMOKa3aTelIeM.
bunom Herotona.

CremneHHas QyHKIHS C HATYpPAITbHBIM
Y LIETIBIM TTOKa3aTeneM. Ee cBoncTBa

U rpaduk

OnepupoBaTh MOHATUSAMU: QYHKITHS,
CrocoObI 3a/1aHus PYHKITUU; B3aUMHO
oOpaTHbie (DYHKIINH, KOMIIO3UITUS
byukuuii, rpadguk GyHKIIMNA, 006JIACTh
OTIpeNieJICHNS] 1 MHOKECTBO 3HAUCHUN
byHKUMH, HYIU QYHKINH,
IIPOMEXKYTKH 3HAKOTOCTOSHCTBA;
JUHEHas1, KBaipaTU4Hasi, 1poOHO-
JVHEWHas U CTeTNeHHas (PyHKIUY.
BrInonHATh 351eMeHTapHbIe
npeoOpa3zoBaHus TpaduKOB QyHKIUH.
3HaTh U YMETh JIOKA3bIBATh YETHOCTh
WM HEUYETHOCTh (DYHKITUH,
NEePUOIUIHOCTh (PYHKIIMH, HAXOIUTD
IPOMEXYTKA MOHOTOHHOCTH
GYHKIIMHA, MAKCUMYMBl 1 MUHUMYMBI
GbyHKUIMY, HauOoJIbIIIEE U HAUMEHbIIIEe
3HaueHNe PYHKIIUN HA TIPOMEKYTKE.
dopmyIupoBaTh U WILTIOCTPUPOBATH
rpaudecky CBOMCTBA JIMHEWHOM,
KBaJpaTUYHOU, TPOOHO-TMHEHHON U
CTETICHHOM (PYHKIIMIA.

BripaxaTs ¢popmMynamMu 3aBUCUMOCTH
MEXIy BETUYMHAMHU.

3HaTh ONpeICICHUE U CBOMCTBA
CTETICHH C IIeJIBIM IT0Ka3aTeleM;
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MOAXOIAILYIO (POPMY 3aIHCH
JEUCTBUTENBHBIX YUCEN JJI PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEICTABICHUS
JTAHHBIX

ApudmMernyeckuii KopeHb 15 ApudmMeTnueckuii KOpeHb @opMyIMpOBaTh, 3aIUCHIBATH
N-O CTEIECHMU. HATypaJbHOW CTETICHHU U €T0 CBOWCTBA. | B CUMBOJUYECKOU opMme
HppauunonanbHeie [TpeoOpazoBaHus YUCIOBBIX Y WCIIOJIb30BATh CBOMCTBA KOPHS
YpaBHEHUS BBIPAXEHUH, COJIEPXKAILNX CTENEHU N-o¥ CTeneHu i peodpa3oBaHus
Y KOPHH. BBIPAKEHUM.
HppanoHanbHbIe YpaBHEHUS. HaxoauTe pemenus nppanroHaIbHbIX
OCHOBHBIE METO/IBI PEILICHHUS YPaBHEHUH C IOMOIIBIO
VPPALMOHAIBHBIX YPaBHEHUN. PaBHOCWJIBHBIX IIEPEXO/I0B UIIU
PaBHOCHIIbHBIE TEPEXObI B PELICHUU OCYIIECTBJISISI IPOBEPKY KOPHEM.
UPpalMOHAIbHBIX YPaBHEHU. Crpoutb rpapuk QpyHKIIMU KOPHS
CaoiicTBa 1 rpaduK KOpHS N-0M N-oii cTENEeHU KaKk 0OpaTHOM
CTENEeHH KaK (PyHKIIMU 00paTHOU JUTsl QYHKIIMU CTENEHU C HAaTYpPaJIbHbIM
CTENEHH C HATYPAJIBHBIM MIOKA3aTeleM | IOKa3aTesieM
[ToxazaTenbHas QyHKUUA. 10 CreneHb ¢ palMOHAIbHBIM dopmyIMpoBaTh ONPEAEIICHNE

ITokazarenbHbIE YpaBHEHHS

IIOKA3aTEJIEM U €€ CBOMCTBA.
[Toka3zaTtenbHas QyHKIUS, €€ CBOMCTBA
u rpaduk. Mcnons3zoBanue rpaduxa
GyHKIMY IS pelIeHUs] ypaBHEHUM.
[TokazaTenbHble ypaBHEHUS. OCHOBHBIE
METO/IbI PELIEHUS OKA3aTEIbHBIX
YpPaBHEHUM

CTENEHU C palliOHAIBHBIM
IIOKa3aTEJIEM.

BrinonssaTs npeodpa3oBaHus
YHUCJIOBBIX BBIPAKEHUM, COAEPKAILUX
CTENEHU C pallOHAIBHBIM
IIOKAa3aTeJIEM.

Hcnonb3oBaTh HUPPOBBIE PECYPCHI
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JUTSl IOCTPOEHUs rpaduka
MOKAa3aTeJIbHON (PYHKIWU U U3YYCHUS
€€ CBOMCTB.

HaxoauTe penieHns noka3aTeabHbIX
YPaBHEHUMU

Jlorapudmuueckast GyHKIMS. 18 Jlorapudm uncna. ColicTBa JlaBaTh onpenenenue gorapudma
Jlorapudmuueckue norapudma. JlecaTuunbie qyucia; AECATUYHOIO U HATYPaJIbHOTO
yYpaBHEHUS U HaTypaJibHbIE JOTaprU(pMBbI. Jorapudma.
[IpeoOpa3oBanre BEIpAKESHUM, Hcnons3oBath CBOKCTBA JIorapu(MOB
COJZIEPIKAIIUX JIOTapU(PMBI. TUTsI TipeoOpa3oBaHMs
Jlorapudmuueckast hpyHKIMS, Jorapu(pMUYECKUX BhIPAKEHUM.
€e CBOWCTBA U rpaduk. Crtpouts rpadguk sorapupmMudecKon
Hcnonb3oBanue rpaduka GpyHKIUN (GyHKUIMU KaKk 0OpaTHOM
JUISL pELICHUS] YPABHEHUU. K MIOKa3aTEJIbHOU U UCIIOIb30BaTh
Jlorapudmudeckue ypaBHEHHUSI. CBOICTBA JIOrapuPMUIECKON (YHKITUN
OCHOBHBIE METO/IBI PELLICHHUS JUISL pELIEHUS 3aa4.
Jorapu(PMUIECKUX ypaBHEHUH. Haxonuth peuienus
PaBHOCHIIBHBIE IEPEXOABI B PEILLIEHUN Jorapu(MUYECKUX ypaBHEHUN
Jorapu(MUYECKUX ypaBHEHUN C IOMOILBIO PABHOCUJIbHBIX TIEPEXO0B
WJIM OCYLIECTBIISASI IPOBEPKY KOPHEMN
Tpuronomerpuyeckue 22 CuHyC, KOCUHYC, TAHT'€HC M KOTaHreHC | JlaBaThb ompejeneHus CUHyca,

BBIPA’KCHUA U YPABHCHHUA

YUCJIOBOr0 apryMeHTa. APKCUHYC,
apKKOCHUHYC U apKTaHT'€HC YUCIOBOTO
aprymeHTa.

TpuronomMmerpuyeckas OKpyKHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHT€HCA
YUCJIOBOI0 apryMEHTA; a TAKXKE
apKCUHYCa, apKKOCHUHYyCa U
apKTaHTeHCa YUCIA.
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OIpe/IeNICHUE TPUTOHOMETPUYECKUX
(GYHKIIMN YMCIOBOTO apryMEHTa.
OCHOBHBIEC TPUTOHOMETPUUECKHE
dbopmyiel. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUH.
Pemenne TpUroHOMETPUICCKUX
YpaBHECHUU

[TprMeHSITH OCHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI

JUTst ipeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKEHU.
[TpumeHATH (POPMYITBI TPUTOHOMETPHH
JUTSI pEIIICHUST OCHOBHBIX THITOB
TPUTOHOMETPUYIECKUX YPAaBHEHUN

[TocnenoBaTenbHOCTH
U TIPOTPECCUu

10

ITocnemoBaTeabHOCTH, CIOCOOBI
3aJIaHU MTOCJIE0BaTEIbHOCTEH.
Meron MaTeMaTU4YECKON UHIYKIIUH.
MOHOTOHHBIE U OTPAHUYECHHBIC
IIOCJIEI0BATENbHOCTH. McTopus
aHajn3a 0ECKOHECYHO MaJIbIX.
Apudmerrnueckas 1 reoMeTpruIecKast
MIPOTPECCHUM.

beckoneuHo yobiBaroas
FEOMETPUYECKas POrPECCHSL.
CyMMa GeCKOHEYHO YObIBaIOIIEH
r€OMETPUYECKON ITPOTrPECCHUM.
JInHEeNHBIN 1 DKCIIOHESHIINAJIBLHBIN
poct. Hucno e.

dopmyiia CIOKHBIX MPOIIEHTOB.
Hcnonb30BaHue MpOrpeccuu

JUISL PEIICHUS PeaJIbHBIX 3a/1a4
MIPUKJIATHOTO XapaKTepa

OnepupoBaTh MOHATHIMU:
MOCJIEA0BATEIbHOCTh, CIIOCOOBI
3a1aHUS TIOCJIEI0BATENbHOCTEM;
MOHOTOHHBIE U OTPAaHHYECHHBIC
NOCJIEA0BATENbHOCTHU; UCCIEA0BATh
NOCJIEA0BATEIbHOCTH Ha
MOHOTOHHOCTh ¥ OTPaHUYEHHOCTb.
[Tomyyats mipecraBieHue

00 OCHOBHBIX HJICSIX aHAIHM3a
OECKOHEUHO MaJlbIX.

JlaBatb onpenenenue
apu(PMETHIECKON 1 TEOMETPUUIECKOMN
nporpeccuu. /JJoka3piBaTh CBOMCTBA
apuMeTHIecKoi U TeOMETPUYECKON
MIPOrPECCUU, HAXOIUTh CYMMY UJICHOB
MPOTPECCUU, & TAKKE CYMMY UYJIEHOB
OECKOHEYHO yOBbIBaOIIECH
FEOMETPUYECKON TPOTPECCUH.
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Hcnons3oBars porpeccun

IUIA pellieHus 3a1a4 IPUKIagHOIO
Xapaxkrep.

[TpuMeHATh POpMYITy CIIOKHBIX
IIPOLIEHTOB IS PELIEHUs 3a1a4
U3 pEAIbHOMN ITPAKTUKU

HenpepsiBHbBIE QYHKIIHH.
[IponsBoaHas

20

HenpepbiBHBIE QYHKIIMH U UX
cBoucTBa. Touka pa3peiBa.
AcumnToThl rpaguKoB PyHKIUH.
CaoiicTBa (hyHKIIMI HEMPEPHIBHBIX
Ha oTpe3ke. MeTox HHTEpBaJIOB

ISl PELLIEHUS] HEPaBEHCTB.
[IpruMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUMNA 1715 pelieHus 3a1ay.
[lepBas u BTOpast HpOU3BOAHBIE
¢byakuuu. OnpezaeneHue,
TEOMETPUYECKUN U (PU3UIECKUN CMBICIT
IIPOU3BOJHOMN. Y paBHEHHE
KacaTeJIbHOM K TpapuKy QyHKIIHH.
[Ipon3BOIHBIE DIIEMEHTAPHBIX
dbynkui. [IpousBogHAsS CYMMBI,
IIPOU3BEICHUSA, YACTHOIO

Y KOMIIO3ULIMU (PyHKIUH

OmnepupoBaTh NOHATUAMHU: QYHKIIHS
HETIPEPBIBHAS HA OTPE3KE, TOUKA
pa3pbiBa (PyHKITMH, aCHMIITOTA
rpaduka QyHKIIUH.

[IpuMeHsTh CBOKCTBA HENMPEPHIBHBIX
byHKIMN 715 pelieHus 3a/1ay.
OnepupoBaTh NOHATHSIMU: TIEPBAst U
BTOpasi IPOU3BOJIHbIE (DYHKITUY;
NOHUMAaTh (PU3UYECKUH U
T€OMETPUUYECKUIN CMBICII IIPOU3BOIHOM;
3alUChIBATh YPAaBHEHHE KacaTEeIIbHOM.
Brruncniars npou3BOAHBIE CYMMBI,
MIPOU3BENCHUS, YACTHOTO U CIIOKHOU
b yHKITHH.

N3y4yaTh Npou3BOAHBIE JIEMEHTAPHBIX
G YHKITUH.

Hcrnonb30BaTe reOMETPUYECKUI

U (PM3UYECKUIN CMBICI TTPOU3BOTHOM
JUISL pELIECHUS 3a/1a4
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[ToBTOpEHUE, 00001IEHNE, 5 OCHOBHBIE MTOHATHUS Kypca aJreOpsl [IprMeHsATh OCHOBHBIE TOHATHUS Kypca
CHCTeMaTH3allns 3HAaHU! ¥ HavajJ MaTeMaTU4YeCKOro aHaIIn3a anreOpbl M Haual MaTeMaTHIECKOTO
10 xnacca, 00001IEHHE aHaM3a JUIs PeIIeHus 3a1a4
Y CUCTEMATHU3als 3HAHUU Y3 PEAIbHOM KU3HU U APYTUX
HIKOJIbHBIX MPEAMETOB
OBILEE KOJIMYECTBO 136

YACOB 11O ITPOTPAMME
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11 KJIACC
HasBanue KommnuectBo OCHOBHOE coziepKaHue paszaena OCHOBHBIE BH/JIbI I€ATEILHOCTH
paszzena (TeMbl) 4acoB (Tembr) oOydJarommxcs
Hccnenosanue GyHKimii 22 [IpuMeHeHne npon3BOIHON Crtpoutb rpaguk KOMIO3UIINH

C MMOMOIIBIO IIPOU3BOTHOM

K MCCIIEI0BaHUIO () YHKIUNA

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenue HanOosnb1iero

Y HAaUMEHBIIErO 3HAYECHHUS
HEMPEPHIBHON (PYHKIIMK HA OTPE3KE.
[IpumMeHeHune npon3BOIHON

JUTSL HAXOKJIEHUSI HAMJTY4ILEro
pELICHNs B IPUKIIAIHBIX 3a/1a4ax,
JUTSL OIIPENIENIEHUSI CKOPOCTH

Y YCKOpEHUS MPoLIEcCca, 3aJaHHOTO
dbopmyroi umu rpaduKoM.
Komnozunust pyHKIui.
['eomeTpuueckre 00pas3bl ypaBHEHUN
Y HEPABEHCTB HA KOOPAMHATHON
IJIOCKOCTH

GYHKIUNA ¢ TOMOILBIO 3JIEMEHTAPHOTO
VCCIIEA0BAHUS U CBOMCTB KOMIIO3ULINH.
Ctpoutb reoMeTpuyecKue oopasbl
YPaBHEHU U HEPABEHCTB

Ha KOOPJAMHATHOM IJIOCKOCTH.
Hcnosnb30BaTh MPOU3BOIHYIO

JUTsL KicclieAoBaHus (PyHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HAXOJUTh HauOoJbIllee U HAUMEHbIIEe
3HayeHUs! GYHKIMH HETIPEPhIBHON Ha
OTpe3Ke; CTPOUTH Trpaduku HyHKIIHIA
Ha OCHOBaHUU MPOBEAEHHOTO
UCCIIEOBAHUA.

Hcnons30BaTh TPOU3BOJHYIO

JUISL HAXOKJICHUSI HAUJTy4IlIero
pELIECHUS B IPUKIIAHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHYECKUX, 3a/1a4ax,
JUTSI OIIpeNIeNIEHUsI CKOPOCTHU

Y YCKOpEHUS IIPoLIecca, 3aJaHHOTO
dbopmyroi unu rpaduKoM.

[Tonyuars nipeacraBieHue
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O IPUMEHEHNUH MPOU3BOTHON
B Pa3JINYHBIX OTPACIAX 3HAHUU

[lepBooOpa3Hast ¥ UHTETpa 12 [lepBooOpa3Hasi, 0CHOBHOE CBOHCTBO OnepupoBaTh MOHATHSIMU:
nepBooOpa3HbIX. [lepBooOpas3Hbie nepBooOpa3Hasi ¥ OIpeIeIeHHbBIN
aneMeHTapHbIX GyHknmid. [IpaBuna unTerpain. Haxoauts nepBooOpasHbie
HAXOXKJEHUS IEPBOOOPA3HBIX. AIEMEHTAPHBIX (DYHKIIMI ¥ BBIYUCIISATH
HNurerpan. ['eoMmeTpuuecknii CMbICT uHTerpai o ¢gopmyne Hprorona—
MHTErpana. Beruucienue JleitOHUI1A.

OIpE/IeICHHOI0 UHTErpasia HaxoauTh miomaau miockux Guryp
o ¢hopmyine Hprorona— Jleitbuua. 1 00bEMBI TEJI C TIOMOIIBIO
[IpumeHeHnue uHTerpaia OIPEEIICHHOT0 NHTErpaia.

JUTSl HAXOKJIEHUS TUTOIaaei 3HaKOMUTBCA C MaTEMaTUYECKUM
MI0CKHX (hUryp u 00beMoB MOZENMPOBAHUEM HA NPUMEPE
TEOMETPUYECKUX TEN. mudepeHnaIbHbIX YpaBHEHHM.
[Ipumeps! peieHuni [Tony4dars npeacTaBiIeHUe O 3HAYEHUH
mudepeHnanbHbIX YpaBHECHUM. BBEJICHUS MTOHATHS UHTErpaJia
MaremaTrnueckoe MOJEIMpPOBaHNE B Pa3BUTUU MATEeMaTUKU

peaNbHBIX MPOLIECCOB € MTOMOILBIO

nuddepeHnranbHbIX YpaBHEHUN

['paduku 14 Tpuronomerpuueckue QyHKINH, UX Hcnonp3oBaTh HUPPOBBIE PECYPCHI

TPUTOHOMETPUYECKUX CBOMCTBA U TpaduKH. JUTSl TOCTPOEHUS TpauKOB

(GyHKIMIA. OT00p KOpHEN TPUTOHOMETPUUYECKUX TPUTOHOMETPUYECKUX (YHKIIUU

Tpuronomerpuueckue YPaBHEHUH C IOMOIIBIO Y U3YYEHHSI UX CBOMCTB.

HEpaBEHCTBA TPUTOHOMETPUYECKON OKPYKHOCTH. Pewmate Tpuronomerpuyeckue
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Pemenue TpUroHOMETPUYECKUX
HEPaBEHCTB

YPaBHEHUS U OCYILECTBIISATH OTOOP
KOPHEW C TOMOLIBIO
TPUTOHOMETPUUECKOU

OKPYXHOCTH.

[TpumeHsATh POPMYITBI TPUTOHOMETPUH
JUTSl pEeIIEHUs] OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HUPPOBBIE PECYPCHI
JUISI IOCTPOEHUS U UCCIIE0BAHMS
rpa¢ukoB HyHKUIUN

WppauunonansHele,
NIOKAa3aTeJIbHbIE U
norapugMudecKue
HEPABEHCTBA

24

OCHOBHBIE METO/IbI PEIICHUS
MOKAa3aTeNbHBIX U JIOrapu(pMUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHUS
UPPALMOHAIBHBIX HEPABEHCTB.
['paduyeckrie MeTOABI pEIICHUS
VMPPALMOHAIIBHBIX, ITOKA3aTEIbHBIX

U Jlorapu(pMUYEecKux ypaBHEHUN

Y HEPABEHCTB

[IpuMeHATH CBOKCTBA MOKA3aTENbHOU
u jjorapumudeckon GyHKIui

K PELIEHUIO OKa3aTeJIbHbIX

U JIOTapu(PMHUUECKUX HEPABEHCTB.
O60ocHOBaTH PAaBHOCHJIHBHOCTD
TIEPEXO0JIOB.

Pemates uppannoHanbHbie

U KOMOMHUPOBAHHbIE

HEPABEHCTBA,

C TIOMOIIBI0 PAaBHOCHIIBHBIX
NIEPEXOJI0B.

Hcnonb3oBath rpaduyeckre METOAbI
¥ CBOWCTBA BXOSIINX B ypaBHEHHE
WJIM HEPABEHCTBO (DYHKIIHIA

JUIS pellieHus 3a7jaun
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KommuekcHble uncna 10 KomrmnekcHbie uncna. Anredpanueckas | OnepupoBaTh MOHSATUSIMH:
U TPUTOHOMETpUYECKask (POPMBI 3aMUCH | KOMILJIEKCHOE YHCIIO U MHOYKECTBO
KOMIIJIEKCHOT'O YHCJIA. KOMIUJIEKCHBIX YUCETL.
ApudmeTrnyeckue onepaiuu [IpencTaBiasTh KOMILIEKCHBIE YHCIIA
C KOMIUIEKCHBIMHU YUCJIAMU. B aredpanyeckoiu
N300paxeHne KOMIJIEKCHBIX YHCET Y TPUTOHOMETPUUECKOU popMme.
Ha KOOPJIMHATHOM MJIOCKOCTH. Boinonusats apudmerndeckue
®opmyna Myaspa. Kopuu n-oi omnepanuy ¢ HUMU.
CTENEHN U3 KOMIUIEKCHOTO YUCIa. N300paxaTh KOMILIEKCHBIE YUCIIA
[IprMeHeHNE KOMIUJIEKCHBIX YUCEN Ha KOOPJAMHATHOM IJIOCKOCTH.
TUTSI periieHust (GPU3MIECKUX [Ipumensts Gopmyiny Myaspa
Y TE€OMETPUUECKHX 3a1a4 Y [10JIy4aTh MPEICTABICHUE O KOPHAX
N-0M CTENEHU U3 KOMIUIEKCHOI'O YUCIIA.
3HAKOMUTHCA C PUMEPAMU
MPUMEHEHHST KOMILJIEKCHBIX YMCET
ISl PELIEHUS] TEOMETPUYECKUX
U pu3nyecKux 3aaa4
HarypanbHnbie u niensie yncna 10 Harypanbnbie u nenple yucna. OnepupoBaTh MOHATUSIMU

[IpuMeHeHne TPU3HAKOB ACITUMOCTH
uenbix uyncen, HOJl u HOK, ocratkoB
10 MOJYJIIO, anroput™ma EBkinia

JUUISL PEILICHUS 3a]1a4 B LIEJIbIX YHCIIax

HaTypajbHOE U LIEJI0€ YUCIIO,
MHO>KECTBO HAaTypaJIbHbIX U LENBIX
YHUCEIL

Hcnons30BaTh NPU3HAKU TETUMOCTH
LIEJIBIX YHCET; OCTATKHU 10 MOAYJIIO;
HO/I n HOK HarypanbHbIX yncedn;
anroput™ EBKiMIa s pemeHus
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3ajad4.

3anuceIBaTh HATYpPaJbHBIE YUCIA

B Pa3JINYHBIX MO3ULIMOHHBIX CUCTEMAX
CUUCIICHUS

CucrtemMbl pallMOHAIBHBIX, 12 Cucrema u COBOKYITHOCTh YPaBHEHHIA. OnepupoBaTh MOHATHSIMH: CUCTEMA
MppallOHAIBHBIX PaBHOCHIIBHBIE CHUCTEMBI M CUCTEMBbI- Y COBOKYITHOCTb YPaBHEHUI
NIOKa3aTeNbHbIX CJIE/ICTBUSL. Y HEPABEHCTB; PEIIECHUE CUCTEMBI
U Jjorapu(pMudeckux OCHOBHBIE METO/bI PELICHHS CUCTEM WJIM COBOKYITHOCTH; PAaBHOCUJIbHBIE
ypaBHEHUM Y COBOKYITHOCTEN pallMOHAJIbHBIX, CHUCTEMBI U CUCTEMBI-CIIC/ICTBHSI.
VUPPALMOHAIIBHBIX, ITOKA3aTEIbHBIX Haxonuts pelieHus cucreM
U Jorapu(pMUUECKUX YpaBHEHUM. Y COBOKYITHOCTEM LEJIBIX
[IpumeHeHue ypaBHEHUN, CUCTEM palMOHANIbHBIX, UPPALMOHAIBHBIX,
Y HEPABEHCTB K PEILICHHUIO MOKAa3aTeJIbHBIX U JOrapu(pMUUYECKUX
MaTeMaTUYeCKHX 3a7a4 U 3a1a4 YPaBHEHHUI U HEPABEHCTB.
U3 PA3IMYHBIX 00J1acTeil HAYKH [IpuMeHATh cUCTEMBI YPABHEHU I
Y PEATbHOM JKU3HU, UHTEPIIPETALIUS K PELICHHUIO TEKCTOBBIX 3a/1a4
MOJIYYEHHBIX PE3YyJIbTaTOB U3 PA3IMYHBIX 00J1acTel 3HAHU
Y PEAIbHOM KU3HU;
MHTEPIPETUPOBATH MOTYyYEHHbIE
peueHus.
Hcnonb3oBath 1udpoBbIe
pecypesl
3agauu ¢ mapamerpamu 16 PanmnonanbHble, HppanmoHaNbHEIE, BriOuparts ciocod perieHus

MOKa3aTelbHbIE, JIorapu(MHUUecKue
Y TPUTOHOMETPUYECKHE YPaBHEHMUS,

palrOHAIbHBIX, HPPALHOHAJILHBIX,
MOKAa3aTeNIbHBIX, JOrapu(PMUUECKUX
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HEPABEHCTBA U CUCTEMBI
C TapaMeTpaMH.

[TocTpoeHue u uccieaoBaHue
MaTeMaTUYECKNX MOJIEIEH pealbHbIX
CUTYallHi C TIOMOIIBI YPaBHEHUH,
CUCTEM YPaBHEHUU 1 HEPABEHCTB

C mapameTrpamu

Y TPUTOHOMETPUYECKUX YpaBHEHUI
Y HEPABEHCTB, COAEPIKALLIUX
MOJYJIH U ITapaMeTPBbl.

[TpumensTe rpaduueckue

Y AHAIUTHYECKUE METOJBI JIIS
pELIEHNs YPAaBHEHUI U HEPABEHCTB
C mapameTpaMu, a TaKxke
uccienoBanrue GyHKIMI MeTo1aMu
MaTeMaTU4YECKOro aHAIIN3a.
CtpouTh U uccineaoBaTh
MaTeMaTUYECKHE MOJEIH PEATbHBIX
CUTyalUi C IIOMOUIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C mapaMeTpamu

[ToBTOpEeHUE, 0600ITICHNE,
cucTeMaTHh3alusg 3HaHU!

16

OCHOBHBIC ITOHATHS ¥ METOMBI Kypca,
0000I1IEHIE U CUCTEMATH3AlIU 3HAHWI

MonenupoBaTh peaibHblE CUTYaIH
Ha SI3BIKE anreOphl, COCTABIIATh
BBIPA)KECHUS, YPAaBHEHUS, HEPABEHCTBA
U UX CUCTEMBI 10 YCJIOBHUIO 33]1a4H,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIH

C UCIOJIb30BAHKMEM armapara ajareopsl,
UHTEPIPETUPOBATH MOTYyYEHHBIH
pe3ynbTar.

[TpumensaTs pyHKIMH

JUTS. MOJICTTUPOBAHUS U ICCIICTOBAHUS
peaTbHBIX MPOIECCOB.
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Pemate npukiiagasie 3a1a4u,

B TOM YHCJIE COIIMAJIBHO-
PKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeJICTBaMHU alreOphl
1 MaTEMaTHYECKOT0 aHaJIM3a

OBUIEE KOJIMYECTBO 136
YACOB 11O ITPOTPAMME
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OEJIEPAJIBHASA PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHASA 3AITUCKA

I'eomeTpust sBAsieTCS OAHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHusl, TaK KaK 00€CIeYrnBaET BO3MOKHOCTh U3YYEHUS JUCITUTUINH €CTECTBEHHO -
HAyYHOW HAMpaBICHHOCTH H TPEIMETOB TyMmMaHUTapHoro 1wmkia. Jlormaeckoe
MBIIUIEHUE, (QOpMUpPYEMOE TMpU U3YUYCHUH OOYYArONIUMHUCA TOHSATUHHBIX OCHOB
T€OMETPUH, TPHU JIOKA3aTEJIbCTBE TEOPEM U TIOCTPOCHHHM IIETIOYKH JIOTHYECKHUX
YTBEPKIACHUH TIPH PEIICHUN T€OMETPUUECKHUX 3a/1a4, YMEHUE BBIIBUTATh U OMIPOBEPTaTh
TUTIOTE3bI HETIOCPEACTBEHHO UCITOIB3YIOTCS IPU PEIISHUH 33729 €CTECTBEHH O-HAYYHOTO
IIMKJIA, B YACTHOCTH (PU3MYECKUX 3a/1a4.

Ilear ocBoeHust mporpamMmbl ydebHOTO Kypca «l'eomerpusi» Ha yriayOJeHHOM
YpOBHE — pa3BUTHE WHAMBHUAYATBHBIX CIIOCOOHOCTEH OOYUAIOUIUXCS TMPH H3yICHHUH
TEOMETPHUH, KaK COCTABIISIONICH MpeaMeTHOW obmacTu «MaremaTuka U HHPOPMATHKA
yepe3 oOecreyeHrue BO3MOXKHOCTH MPUOOPETEHUSI U UCIIOJIb30BaHUs OoJiee TIIyOOKHX
reOMETPUYECKUX 3HAHUN W JNEUCTBHM, CHENU(UUHBIX T€OMETPUH, U HEOOXOAMMBIX
JUISL YCTIEUTHOTO TMPOQPECCHOHATILHOTO 00pa30oBaHUsl, CBSI3aHHOTO C HUCIOJb30BAHUEM
MaTeMaTUKH.

[IpuopuTeTHBIMH 3a7a4yaMu  Kypca TEOMETPpUHM Ha YIUIYOJEHHOM YpPOBHE,
paCHIUPSIOMIUMH M YCHIIMBAIOIUMHU Kypc 6a30BOT0 YPOBHSI, SIBIISFOTCS:

paciimpeHnue TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOH KYJIbTYPBI
1 (HOPMHUPOBAHNE OCO3HAHMS B3aMMOCBSI3H TEOMETPUH C OKPYKAIOIIIHUM MUPOM;

dbopMupoBaHHUE MPEACTABICHHS O MPOCTPAHCTBEHHBIX (DUTYypax Kak O BaKHEHIITHX
MaTEeMaTHYECKUX MOJENSAX, TO3BOJSIONINX OIMCHIBATh W HM3y4aTh pPa3HBIC SBICHUS
OKpYKaIOI[ero MUpa, 3HaAHWE MOHATHUHHOIrO ammapara mo pasueny «CTepeoMeTpus»
y4eOHOr0 Kypca reOMeTpUH;

dopMHUpOBaHUE YMEHHsI BJIaJIeTh OCHOBHBIMU TOHSTHUSMHU O TMPOCTPAHCTBEHHBIX
durypax W UX OCHOBHBIMH CBOWCTBaMH, 3HaHUE TeopeM, (QopMyn U yMeHHe
X TPUMEHSTh, YMEHHS JOKA3bIBaTh TEOPEMbl WU HAXOAWTHh HECTaHJAPTHBIC CIOCOOBI
pelleHus 3a/1a4;

dbopMupoBaHUE YMEHUS PACIIO3HABATh HA YEPTEKAX, MOJICIIAX U B PEATbBHOM MHPE
MHOTOTPaHHUKH U Tella BPAIIeHUsI, KOHCTPYHPOBATh TEOMETPUICCKHIE MOJIEIH;

dbopMUpOBaHWE TIOHMMaHUS BO3MOXHOCTH aKCHOMAaTHYECKOTO ITOCTPOCHUS
MaTeMaTHYeCKuX  Teopuid, (OPMHPOBAHWE TIOHWMAHUS pPOJM  AKCHOMATHKH
TIPH MPOBEACHUH PACCYKICHHI;

dbopMupoBaHUE YMEHHS BIAJETh METOJAAMH JIOKA3aTEIbCTB U aJITOPUTMOB
pEIICHHS, YMEHUS WX TPHUMEHATh, MPOBOJUTH JOKA3aTeIbHBIC PACCYXKICHUS B XOJE
pEIICHHS CTEPEOMETPHUYECKMX 3alad MW 3a7a4 C MPaAKTHYECKUM COACpPIKaHHEM,
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dbopMupoBaHuEe TPENCTaBICHUS O HEOOXOIUMOCTU JIOKA3aTEIhCTB MPH OOOCHOBAHUU
MaTE€MaTUYECKUX YTBEP)KJICHUW M pPOJIM aKCUOMATHKU B IPOBEICHUU JEAyKTHBHBIX
pacCyKJIeHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEM
OOy4YalIIMXCcs, MO3HABATEIbHOM  AKTUBHOCTH,  HUCCIEIOBATENbCKUX  YMEHHI,
KPUTUYHOCTH MBILUICHHS], HHTEPECA K U3YYEHHUIO T€OMETPHH;

(dopmupoBaHu€e PyHKIHOHATIBLHON IPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUN: YMEHUS
pacrno3HaBaTh MPOSIBICHUS T€OMETPUYECKUX TMOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEHN
B peaJbHBIX JKU3HEHHBIX CUTYAlUSAX U NPU M3YYCHUH JPYTHX YYEOHBIX MPEAMETOB,
NpPOSIBJICHUST 3aBHCHUMOCTEM UM 3aKOHOMEPHOCTEH, MOJEIHMPOBAHUS  PpEaJbHBIX
CUTyallUld, WCCJIEI0BAaHUS IOCTPOEHHBIX MOJENEH, WHTEPHpPETalun IOJIY4EHHBIX
pE3yIBTaTOB.

OCHOBHBIMHM ~ cOZiepKATEeNbHBIMU  JIMHUSIMU  y4eOHOro kypca «['eomerpusi»
B 10-11 «xnaccax sBisirorcs: «lIpgmble ©  IUIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpanaukn», «Tena BpameHus», «BEeKTopel U KOOpAMHATHI B IIPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DI'OC COO T1peboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMWY», PEJIEBAHTHBIX T'€OMETPUM Ha YIIyOJIeHHOM ypoBHEe oOydenus B 10-11
KJlaccaX, OTHOCUTCS KO BCEM COJEpXaTelbHbIM JIMHUSAM Y4eOHOro Kypca,
a (popMUPOBAHUE JIOTHUYECKUX YMEHUN pacipesiesieTcsl HE TOJIBKO MO COAePKaTeIbHbIM
JUHMUSM, HO W 1o rojgam oOydeHus. CopepxaHue 0Opa30BaHUs, COOTBETCTBYIOLIEE
NpEeIMETHBIM  pe3yibTaTaM  ocBoeHus  DeaepanbHOoil  pabodeil  mporpammel,
pacnpeeeHHbIM 10 rojaM OOY4YeHHUs, CTPYKTYpUPOBAHO TAaKUM OOpa3oM, YTOObI
KO BCEM OCHOBHBIM, MPUHIIUIIMAILHBIM BONpOcaM OOydJaroluecss oOpalaiuch
HEOJITHOKPATHO, YTO MO3BOJISIET OPraHU30BaTh OBJIAJCHUE T€OMETPUUYECKUMU MTOHATUAMU
U HaBbIKAMHM TIOCJEIOBATEIbHO U TMOCTYMATEIbHO, C COOJIOJEHHEM MpHUHIUIA
MPEEeMCTBEHHOCTH, a HOBBIE 3HAHHS BKJIOYATh B OOIIYI0 CHUCTEMY I€OMETPHUYECKHUX
NpE/CTAaBIICHU OO0y4alolluXcs, pacimpss ¢ yrayosnss ee, oOpa3ys MpOYHbIE
MHO>KECTBEHHBIE CBSI3H.

Ilepexon kK U3y4EHHUIO TEOMETPUU Ha YIIyOJI€HHOM YPOBHE MO3BOJISET:

co3aarh ycnoBus s AuddepeHnmanum o0y4eHusi, MOCTPOSHUS WHIMBUIyaIbHbBIX
0o0pa3oBaTeIbHBIX MPOrpaMM, OOECHEUUTh YIIIyOJEHHOE H3y4eHHE TI'€OMEeTpUn
KaK COCTaBJIAIONIEH yueOHoro nmpeamera «MatemaTuka;

MOATOTOBUTHh OOYYarOIIMXCAd K MPOJODKEHUIO M3YYEHHS] MATEeMAaTHKU C y4E€TOM
BbIOOpa Oynymed mnpodeccuu, obecneunBasi MPEEMCTBEHHOCTh MEXAY OOIIHUM
U ipodeccuoHaIbHBIM 00Pa30BaAHUEM.

OOmiee 4YuCIO YacoB, PEKOMEHJOBAHHBIX JJIsi HW3Y4YeHUS Yy4yeOHOro Kypca
«'eomerpusi» Ha yriyOneHHoM ypoBHe, — 204 udaca: B 10 kiacce — 102 ygaca (3 yaca
B Hezeno), B 11 kmacce — 102 gaca (3 yaca B HeAeNIO).
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COJEPXKXAHUE OBYUYEHUA

10 KJTIACC

IIpsiMble ¥ IVIOCKOCTH B NIPOCTPAHCTBE

OcHOBHBIE TIOHATUA CTepeoMeTpuu. Touka, mpsmasi, INIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATMYECKOM MOCTPOECHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUU
Y CJIEACTBUSA U3 HUX.

B3anmHOe pacnonokeHue OpsAMBIX B IPOCTPAHCTBE:  IIEpECEKaroluecs,
IapaJuleJIbHbIE U CKpeluBaronecs npsMble. [Ipu3Haku CKpeMBAIOMIMXCA IPSIMBIX.
[lapajuieIbHOCTh TPSIMBIX M IUIOCKOCTEW B IIPOCTPAHCTBE: MAapAIIIEIbHBIE IPSIMBIE
B IIPOCTPAHCTBE, NAPALICIBHOCTD TPEX NPAMBIX, IAPAJUIEIBHOCTD IPSIMOM U IUNIOCKOCTH.
[TapanienbHOe M LEHTPAIBHOE IMPOEKTUPOBAaHME, H300paxkeHue ¢Guryp. OCHOBHBIE
CBOMCTBa NapauIelIbHOIO IMpoeKkTHpoBaHusa. M3oOpaxeHue ¢uryp B mnapasiesbHOM
IIPOCKLUHA. YTIBl C COHAIIPABJICHHBIMU CTOPOHAMH, YIroJl MEXKIY MPSIMbIMU
B IpocTpaHcTBe. llapajuiebHOCTh IUIOCKOCTEH: IapajulesIbHBIE IIJIOCKOCTH, CBOMCTBA
napajuielbHbIX TUIocKocTed. [Ipocreiime mpocTpaHCTBEHHBIE (PUTYpPHI Ha TIOCKOCTH:
TETpa’aAp, MapaLICNECIUIE, TOCTPOCHUE CEYEHNN.

[lepnieHIUKYIAPHOCTh MPSAMOM M IUIOCKOCTH: TNEPHEHAUKYJSIPHBIE IPSAMBIC
B IIPOCTPAHCTBE, NPSIMBIE NAPALICIBHBIE U NEPIEHANKYIISPHBIE K TTIOCKOCTH, IPU3HAK
MEPIEHAUKYJIPHOCTH TPSAMOM U IUIOCKOCTH, TEOpPEMA O MPAMOM MEPIEHAUKYISIPHON
wiockocTh. OpTOroHanbHOE MPOEKTHUpOBaHME. llepHeHAMKYIssp W HAKIOHHBIE:
pacCTOSIHUE OT TOYKH J10 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 IIJIOCKOCTH, MPOEKIUs
burypsl Ha IIJIOCKOCT. IlepnenuKyIspHOCTD IIJIOCKOCTEHN: IIPU3HAK
MEPIICHAUKYJIIPHOCTH JBYX IJIOCKOCTEN. TeopeMa 0 TpeX NEPIEeHAUKYIIPaXx.

VYTibel B IPOCTPAHCTBE: YIOJI MEXKAY MPSAMON U IIJIOCKOCTBIO, ABYIPAHHBIN IO,
JIMHEWHBIA yroJl ABYTPAHHOTO yria. TpexrpaHHbli U MHOrOrpaHHbie yribl. CBoOMCTBa
IUVIOCKMX YIJIOB MHOrOrpaHHoro yria. CBOHCTBA INIOCKMX M JBYIPaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB M CUHYCOB JUISL TPEXIPAHHOTO yIJIa.

MHororpaHHuKu

Buael MHOTOrpaHHUKOB, pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yronpHas npusma,
npsMasi W HAaKJIOHHAas NpuU3Mbl, OOKOBasi W TMOJHAasg IOBEPXHOCTb IPU3MBIL.
[Tapannenenunen, IpsIMOYTOJIbHBIM ApAJUIEIICIUIIE] U €0 cBoicTBa. Kparuaiimmue nytu
Ha MOBEPXHOCTHM MHOrorpaHHuka. Teopema Oinepa. IIpoctpaHcTBeHHass TeopeMa
[Tugaropa. [lupamuaa: n-yronapHas nupamMuaa, NMpaBUIbHAsS U yCEUEHHAs MUPAMUJbL.
CpoiictBa pebep u OOKOBBIX TIpaHEd MpaBUIIbHON mnHpamuabl. [IpaBUiibHBIE
MHOTOTPaHHUKHU: TpaBWibHasg IpU3Ma W INpaBWJIbHAs MHUPAMHUAA, IPaBUJIbHAS
TpeyrojibHas MUpaMKia U MpaBUIbHBIN TeTpadap, KyO. IlpeacraBienre o mpaBUIBHBIX
MHOI'OTPaHHUKAX: OKTa’p, TOACKADIP U UKOCADIIP.

Borunicienue 31eMeHTOB MHOTOTPaHHHUKOB: pedpa, auaroHanu, yriuel. [nomans
OOKOBOI MOBEPXHOCTU U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOIA/Ib OCHOBAHUM,
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TeopeMa 0 OOKOBOW IMOBEPXHOCTH MPSAMOHN Mpu3MbL. [Lmomans GOKOBON MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUILHON MUPAMHJIBI, TEOPEMa O TUIOMAAN yCed CHHOW MMUPAMU/TBI.

Cummerpusi B TPOCTPAHCTBE.  ODJIEMEHTHI  CUMMETPUM  IPABHIBHBIX
MHOTOrpaHHUKOB. CHUMMETpUsi B  TpPaBWIBHOM  MHOTOIPAHHHUKE: CHUMMETPHS
napajjieNienurnea, CUMMETPHUS TMPaBWIBHBIX TPU3M, CHMMETpPUS IPaBUIbHOU
MUPaMUJIbL.

BekTOpbl 1 KOOPAUHATHI B POCTPAHCTBE

[ToHsTHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JAJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOpPbl KOJUIMHEAPHBIC, COHAIPABJICHHBIE W IPOTHUBOIIOJOKHO HAMPaBJICHHbBIC
BEKTOpbl. PaBEHCTBO BEKTOPOB. JIEHCTBHUS C BEKTOPAMHU: CJIOKCHUE W BBIYUTAHHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BeKTOpa Ha uucio. CBoiicTBa
CJI0)KeHUS BEKTOpPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha YynCIIO. [ToHATHE KOMILIaHApHbBIE
BeKTOphI. [IpH3HAK KOMIUIAaHAPHOCTU TpeX BEKTOpOB. I[lpaBuio mnapamienenunesna.
Teopema 0 pa3i0oXeHUH BEKTOpa 110 TPEM HEKOMILIAHAPHBIM BekTopaM. [IpsmoyroasHas
cucremMa KoopauHat B 1mpocTpaHcTBe. KoopauHatel BekTopa. CBSI3b  MEKIY
KOOpJIMHATaMU BEKTOPa U KOOpAMHATAMU TOYEK. YTOJ MeXAy BekTopamu. CKalspHOe
MIPOU3BENCHUE BEKTOPOB.

11 KVIACC

Tena Bpamenust

[ToHsATHS: TUIMHAPUYECKAS TOBEPXHOCTh, KOHMYECKas TOBEPXHOCTh, chepruueckas
MOBEPXHOCTh, OOpa3yrolue TmoBepxHocTed. Tena BpamieHUs: TWIMHIP, KOHYC,
YCEUCHHBIH KOHYC, cdepa, map. BzammHoe pacmomnoxkenue chepbl U IUIOCKOCTH,
KacareJbHas INIOCKOCTH K cepe. 300pakeHune Tel BpaliieHrs Ha IiIockocTu. PazBeprka
UIMHApPA U KoHyca. CuMmmeTpus cephl U mapa.

O6beM. OcHOBHBIE CBOMCTBA 00beMOB Tell. Teopema 00 00beMe NMPSIMOYTOJIBLHOTO
napajuieNienurena U ciaeacTBus u3 Hee. OO0beM MNpsSMOM W HAKIOHHON TPU3MBEI,
WIMHPA, TUPaMUIbl 1 KoHyca. OObeM Iapa U mapoBOro CErMEHTa.

KoMOunHanmu Ten BpaimeHuss 1 MHOTOTPaHHUKOB. [Ipu3ma, BricanHas B IAIMHID,
ornucanHas okoJo munuHApa. [lepeceuenue cdepsl u mapa c miaockocTbio. Kacanue mapa
U cdepbl MWIOCKOCThIO. [IoHATHE MHOTOTpaHHMKA, OMHUCAHHOTO OKOJO chephl, chepsl,
BITMCAaHHON B MHOTOTPAaHHUK WJIA TEJIO BPAICHUS.

[Tnomaas MOBEpXHOCTH IIMIIMH]IPA, KOHYCA, IUToab chepsbl U ee yacteit. [logobue
B mpocTpaHcTBe. OTHOIIEHHE 00BHEMOB, TUIOMIACH MOBEPXHOCTEW MOJOOHBIX (QUTYD.
[IpeoOpazoBanue  mojgoOus, roMoTeTus. Pemienne  3agady = Ha  IJIOCKOCTH
C HCTOJIb30BaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue cedyeHWid MHOTOTPAHHUKOB WM T BpAICHUS: CEUYCHUS ITUIMHApA
(mapannensHO W MEePHeHAUKYISIPHO OCH), CEUCHHUs KoHyca (MmapajieIbHOe OCHOBAHUIO
U TIPOXOJSAIICE Yepe3 BEPIINHY), CEUCHHS I1apa, METOIbI IIOCTPOCHUS CEUYECHUN: METO/
CIIEZIOB, METOJl BHYTPEHHETO MPOSKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH TUIOCKOCTH.
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BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancTBe. Omnepanuu HajJ BEKTOpaMH. BEKTOpHOE yMHOXXEHHE
BEKTOpOB. CBOMCTBa BEKTOPHOI'O YMHOXEHHMs. lIpsMoyronpHas cucrema KOOpAMHAT
B npoctpaHcTBe. KoopanHatel BekTopa. Paznoxkenue Bektopa o 6asucy. KoopaunatHo-
BEKTOPHBIA METOJ ITPH PELICHUU T€OMETPUUECKUX 3a]1a4.

J{BMKEHUS] B IPOCTPAHCTBE

JIBuxxenus npoctpanctBa. OtoOpaxenus. /JBuxkeHust u paBeHcTBO Quryp. Oo6mume
CBOMCTBA JIBWKCHMH. Buabl [BWKEHMH: NapalieIbHBIM IEPEHOC, LUEHTPalbHas
CUMMETpHS, 3€pKajbHasi CHUMMETpPHUs, MOBOPOT BOKpYr mpsmoil. IlpeobpasoBanus
nono6wus. [psmas u cdepa Ditnepa.

INPEAMETHBIE PE3YJIbTATBI

K konmy 10 knacca o0yJaromuiics Hay4uTcs:

CBOOOJTHO OINEpPUPOBATH OCHOBHBIMH TOHATHUSMH CTEPEOMETPHH MPH PEIICHUH
3aj1a4 ¥ MPOBEACHUM MaTEMaTHUYECKUX PACCYKICHHUIA;

NPUMEHATh AaKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HHUX TMPH PEUICHUH
TEOMETPUYECKUX 3a]1a4;

KJIacCU(UIIUPOBATh B3aMMHOE  PACIMOJIOKEHUE TPSIMBIX B  MPOCTPAHCTBE,
IUIOCKOCTEW B MPOCTPAHCTBE, MIPAMBIX U TIIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZHO ONEPUPOBATH MOHSATHUAMH, CBSI3aHHBIMU C YIJIaMd B TIPOCTPAHCTBE:
MEXIY IPSIMBIMH B TIPOCTPAHCTBE, MEKTY MPSMOKN U TIOCKOCTHIO;

CBOOOHO OTIEPHPOBATH MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

CcBOOOIHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MpU3Ma, MUPAMU/IA,
MPSIMOYTOJIBHBIN TTapajuiesienune, Ky0);

KJIaCCU(UIIUPOBATH MHOTOTPAHHUKH, BRIOWPasi OCHOBAHUS JIJIsl KJIACCU(UKAITIH;

CBOOOTHO OINEPUPOBATH MOHSTHAMH, CBS3aHHBIMH C CEUYCHHUEM MHOTOI'PDAHHHUKOB
IUIOCKOCTHIO;

BBITTOJHATH TapajlieIbHOE, IEHTPATBHOE U OPTOTOHAIBHOE TPOSKTHPOBAHUE PUTYD
Ha TJIOCKOCTh, BBITIOJNHATH U300paKeHUs (PUTYpP HA TIOCKOCTH;

CTPOUTH CEUEHUS MHOTOTPAaHHUKOB pPa3jMYHBIMH METOJAaMH, BBHITIOJHSITH
(BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHUI CBEPXY,
cOOKY, CHU3Y;

BBIYHCIISATh IUIOMIATM TTOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHpaMuia),
reOMETPUYECKUX TEJl C MPUMEHEHHEM (HOpMYIT;

CBOOOJTHO ONEpPUPOBATH TOHATHUSMH: CHMMETpPUS B TMPOCTPAHCTBE, IICHTP, OChH
U TUIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOPMHATAM
B ITPOCTPAHCTRBE;

BBITIOJTHATE JEHCTBUS HAJl BEKTOPAMHU;

pemiaTh 3a7a4M Ha JI0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHHWH W HAXOXJIEHUE
TCOMETPUYECCKUX  BEJIWYMH, TPUMEHSAS HW3BECTHBICE METOABl IIPH  PEIICHHH
MaTeMaTUYECKHUX 3aJ1a4 TIOBBIIIIEHHOTO U BHICOKOTO YPOBHSI CIIOKHOCTH;
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IIPUMEHATh  NPOCTEUINNE  IPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1aY;

U3BJICKATh, peoOpa3oBbIBAThH U UHTEPIIPETUPOBATH uH(pOopMaIuIo
O TPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (UrypaX, MpPEACTaBICHHYIO Ha 4YepTekax
U PUCYHKaX;

IIPUMEHATDH IIOJyYCHHBbIE 3HAHUSA Ha IPAKTUKE: CPaBHUBATh M aAHAJIU3UPOBATH
pEabHBIE CUTYAllUH, TPUMEHATh W3YyYEHHBIC MOHATHSA B IMPOLECCE MOMCKA PELICHUS
MaTeMaTH4ecKd C(OpMYITHPOBAHHON MPOOJIEMBI, MOJECINPOBATh peajbHbIC CUTYallUU
Ha A3BIKE T'E€OMETPUHM, HCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C HCIIOIb30BaHUEM
reOMETPUYECKUX MOHATUI U TEOpEM, anmnapara aareopbl, pemaTh IPaKTHYECKUe 3a1auH,
CBSI3aHHBIE C HAXOKICHUEM I'€OMETPUUECKUX BEJINYNH;

MMETh MPECTaBICHUsI 00 OCHOBHBIX 3TAlax Pa3BUTHUSA I€OMETPUHU KaK COCTABHOM
yacTu (PyHJaMEHTa pa3BUTHS TEXHOJIOT .

K konmy 11 ki1acca o0yJaromuiics HayduTcs:

CBOOOZHO OMEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C IIWJIMHIPUYECKON, KOHUYECKOM
U cpeprudIecKoi MOBEPXHOCTAMHU, OOBSICHATH CLIOCOOBI TMOTYUEHUS;

OIIEpUPOBATH MOHATUSAMH, CBSI3aHHBIMU C T€JIAMU BPALIEHUS: LIMUIMHIAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Tejla BpallleHus (LMJIMHIp, KOHYC, cepa W IIap) U OOBSICHATH
CHOCOOBI MOJIYYEHUS TEJ BPAICHUS;

KJIaccu(pUIUpoBaTh B3aMMHOE PAcIioiokeHne chepbl U TIOCKOCTH;

BBIUMCIISATh BEJIIMYMHBI 3JIEMEHTOB MHOTOIPAaHHHMKOB W TEJ BpAalllEHHs, 00BEMbI
U IJIOLIAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAIlEHUS, T€OMETPUUYECKUX Tel
C MpUMEHEHHEM (HOPMYIT;

CBOOOZHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C KOMOMHAIIMAMHU TEJ BPALLEHUS
Y MHOTOT'PaHHUKOB: MHOTOTPAHHMK, BIIMUCAHHBIN B Cepy U OMUCAHHBIN OKOJIO chepsl,
cdepa, BIUCaHHAsA B MHOTOTPaHHUK WUJIM TEJIO BPAILlCHUS;

BBIUMCIISATh COOTHOILLIECHUS MEXKIY TIUIOIIAAMH TOBEPXHOCTEH M oO0beMaMu
IMOTOOHBIX TEJI;

M300pakaTh M3ydaeMble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHE UYEPTEKH
U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYp: BHUI CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHUS
TEJ BpaIlCHUS;

W3BJICKATb, HMHTEPIIPETUPOBATH 151 peoOpa3oBbIBATH uH(popmaruio
O TPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (Urypax, MNpEACTABICHHYIO Ha YepTekrax
U PUCYHKaX;

CBOOOJTHO OMEPUPOBAThH MOHSATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OTEPaIlU HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOW CHCTEME KOOPANHAT;

pemarh TEeOMETPUYECKHE 3ajlayd Ha BBIYMCICHHE YIJIOB MEXIY MNpSIMbIMU
U IUIOCKOCTSIMU, BBIYMCIIEHHWE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEICHUU;
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CBOOOJTHO ONEPHUPOBATH MOHSATUSMU, CBSI3aHHBIMU C JABM)KCHHEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA JABHKCHUII;

BBINOJIHATD U300pa’KEHUS MHOTOTPAHHUKOM U TE€J BPALICHUs IpU MapajieIbHOM
IIEPEHOCE, LEHTPAIbHOM CUMMETPHH, 3€PKAJbHOM CHMMETPUH, IPH IOBOPOTE BOKPYT
psIMOiA, peoOpa3oBaHus MOA00US;

CTPOMTh CEUEHHs MHOIOIPAHHMKOB W TE€J BpALEHUS: CEYEHUs LWIMHAPA
(mapamienbHO W MEPIEHIUKYIIIPHO OCH), CEYEHHs] KOHyca (MapajuieIbHOE OCHOBAHHIO
U TIPOXOJISIIIEE Yepe3 BEPIINHY), CEUEHUS 1I1apa;

UCIIOJIb30BaTh METOJIbl TIOCTPOCHMS CEUEHHI: METOJ CIEA0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHUSA, METO/ MIEPEHOCA CEKYILEH MIIOCKOCTH;

JOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHNUS;

MPUMEHSITh T€OMETpUYECKUE (PAaKThl AN PEHICHUS CTEePEOMETPUYECKHX 3ajad,
MPEAINONAralOUX HECKOJbKO IIAroB PEIICHMs, €CJIM YCIOBHUS NPUMEHEHUS 3aJaHbI
B SIBHOW W HESIBHOU (hopme;

pemaTh 3aJa4u Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLIEHWW UM HAXOXKICHUE
r€OMETPUYECKUX BEIINYNH;

MPUMEHSTh NPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIITOHHBIE CUCTEMBI
IIPU PELICHUHU CTEPEOMETPUUECKHUX 3a/1a4;

MPUMEHATh TIOJyYEHHbIE 3HAHUS HAa NPAKTUKE: CpaBHUBATh, AHAIM3UPOBATH
Y OLICHUBATh pEabHbIE CUTYALIH, IPUMEHATh U3YyUEHHbIEC TOHATHUS, TEOPEMBI, CBOMNCTBA
B IIpolLlecCE€ IIOMCKa pEIIeHHs MaTeMaTH4ecKu C(HOPMYIUPOBAHHOW MPOOJIEMBI,
MOJIEJIMPOBATh PEAJIbHBIE CUTYallMU HA SI3bIKE T€OMETPHH, UCCIIEN0BAaTh MOCTPOCHHBIE
MOJIENHM C MCIOJb30BAaHUEM I'€OMETPHUUECKHX MOHATUH M TEOpeM, ammapara ajiareOpsl,
pelaTh NPakTUYECKHE 3a/1a41, CBI3aHHBIE C HAXO0XKJIEHUEM I€OMETPUYECKHUX BEINYHH;

UMETh NPEICTABICHUS 00 OCHOBHBIX 3Tallax pa3BUTHUSI F€OMETPUM KaK COCTaBHOU
4yacTH (pyHJaMEHTa Pa3BUTUS TEXHOJIOTHUM.
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10 KJIACC
HasBanue KommaectBo OcCHOBHBIC BUJIBI IEATEITLHOCTH
OcCHOBHOE coaepKaHue
pasnena (TeMbl) Kypca 4acoB yUaIuxcst
BBenenue B crepeoMeTpuIo 23 OCHOBHBIE TPOCTPAHCTBEHHbIE OnpenensaTh MIOCKOCTh Kak Gurypy,

burypsl.
[ToHATHS CTEpPEOMETPUU: TOUKA,

npsiMast, MI0CKOCTh, MPOCTPAHCTRO.
OcHOBHBIE ITpaBUiIa U300paKEHUS

Ha PUCYHKE IIOCKOCTH, MapalIeIbHbBIX
NpSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka.

[TonsTHS: MepeceKkaronmecs MIOCKOCTH,
nepeceKarolyecs npsaMas 1 mioCcKOCTh;
MOJYIIPOCTPAHCTBO.

MHororpaHHuKH, U300pakxeHNe
IPOCTEUIINX TPOCTPAHCTBEHHBIX
buryp, HeCyIIEeCTBYIOIUX 0OBEKTOB.
AKCHOMBI CTEPEOMETPUU U TIEPBBIC
CIICAICTBUSI U3 HUX.

CrniocoObI 3a1aHUs IPSIMBIX

Y TJTIOCKOCTEMN B MMPOCTPAHCTBE.
O0603HaYeHHsI IPSAMBIX U TJIOCKOCTEH.
Ceuenus. U3o0paxenue ceueHuit

B KOTOPOU BBITIOJIHSETCS IJIAHUMETPUSL.
JlemaTte mpocTenIne JOTHYECKUE
BBIBOJIbI M3 aKCHOMATHUKH IIJIOCKOCTH.
[IpuBOAUTE MPUMEPHI PEATBLHBIX
00BEKTOB, UCATH3AINEH KOTOPHIX
SIBJISIFOTCS AKCHOMBI T€OMETPHHU.
N3y4darh, IpUMEHSATHh IPUHIUATIBI
MMOCTPOCHUS CEUYCHUU.

Hcnonb30Barh 111 TOCTPOCHUS
CEYEHHUM METOJI CJIEIOB, METO/
BHYTPEHHET0 IPOCKTUPOBAHUSI, METO/T
MEePEeHOCa CEKYIIEH MIOCKOCTH.
Pemate crepeomeTpruyecKkue 3aa4uu:
Ha OIPEJECTICHNUE BU/Ia CEUCHUS

1 HaXO0XKJICHUE €ro MJIOLIA .
AKTyau3upoBath (GakThl U METOJIbI
IJTAHUMETPUH, PEIICBAHTHBIC TEME,
MIPOBOJINTH AHAJIOTUH.

Hcnonb30BaTh Npu pelIeHUH 3a1a4

45



denepanpHas padouas nporpamma | Marematuka. 10—11 kimaccs! (yriryOJieHHBIH yPOBEHB)

MUpaMUJIbl, Ky0a U IPU3MbI, KOTOPBIC
MPOXOASAT Yepe3 ux pedpa.
N300paxxenne nepeceueHus
MTOJIYYEHHBIX IJIOCKOCTEM.
PackpaimBaHne NOCTPOEHHBIX CEYCHUN
pa3HbIMHU IIBETAMH.

Merop cnenoB st TOCTPOCHHUS
ceyeHuil. CBOMCTBa epeceueHui
NpsAMBIX U TuiockocTel. [loctpoenue
CEUCHHI B TUPAMHJIC, KyOe TI0 TpeM
ToukaMm Ha pedpax. Cozmanue
BBIHOCHBIX YEpTEXKEN U 3aIuCh 111aroB
MOCTPOCHUSI.

IToBTOpEHME TITAHUMETPHUH.

Teopema 0 IpONMOPLHMOHAIBHBIX
orpe3kax. [logobue TpeyroJbHUKOB.
Teopema Menenas. PacueTst

B CEUCHHUSIX Ha BBIHOCHBIX YEpTEkKaX.
Hcropus pa3BUTHS ITITAHUMETPUN

U CTEPEOMETPUH

clenyIoIINe TUTaHUMETpruYecKue (haKkThl
Y METOJIbI:

Teopembr Dareca

Y O IIPONOPLIMOHAJIbHBIX OTPE3KaX.
AJITOPUTM JIETIEHUS OTPE3Ka

Ha N paBHBIX yactel. Teopema
Menenasi.

PaBHOOE1pEeHHBIN TPEYTOJBHUK.
PaBHOCTOPOHHMY TPEYTOJILHUK.
[IpAMOYTOJIBHBIN TPEYTOIBHUK.
CBOICTBO Cpe/THEH JIMHUU

TPEYT OJIbHUKA.

CBOICTBO OMCCEKTPHUCHI yTiia
TPEyTrOJIbHUKA.

CBOIICTBO MEIMaH TPEYroJIbHUKA.
[Tpu3naku mogo0ust TPEYrOJIHHUKOB.
[Tonyuars npeacTaBiIeHUs

00 OCHOBHBIX 3Tarax pa3BUTHUSA
r€OMETPUH KaK COCTABHOM 4acTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH

B3anmnoe pacrionoxxenue
IIPSAMBIX B IIPOCTPAHCTBE

B3aumHOe pacnoyioKeHue NPsSMbIX

B IIpocTpaHCcTBe. CKpeuBarOIIecs
npsaMble. [IpU3HaKK CKpEMBAOIIMXCS
IPSAMBIX.

[TapannenbHble IpsiMbIe

KrnaccuduunpoBaTs B3auMHOE
PaCIOJIOKEHHUE TTPSMBIX

B POCTPAHCTBE, MILTIOCTPUPYS
PUCYHKaMH Y MPUBOJIS TPUMEPDI
U3 PEATbHOMN KU3HHU.
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B IIPOCTPAHCTBE. Teopema

O CYILIECTBOBAHUH U €JUHCTBEHHOCTH
MPSIMON NapajuIeIbHON JaHHOU
MPSIMOM, TPOXOASAILIEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JISKAILIECH

Ha JTaHHOW MPSMOHM.

JlemMa 0 nepecedeHun napasniebHbIX
MPSAMBIX TNIOCKOCTBIO. [lapanienbHoCTh
TpeX NpsAMbIX. Teopema o Tpex
napajuieIbHbIX OPSIMBIX.

Teopema 0 CKpENMBAIOMIKNXCS MPAMBIX.
[TapannenpHOE NPOESKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapaJJIEIBHOTO
npoektupoBanus. M3o0paxkenue
pasHbIX (pUryp B mapamuienbHON
MTPOEKIINU.

[lenTpanbHas TpOEKIIHSI.

VYroun ¢ coHarnpaBiI€eHHBIMA CTOPOHAMH.
VYron Mexny npsiMbIMHU.

3agaum Ha J0Ka3aTeIbCTBO

U HUCCIIEOBAaHUE, CBSI3AHHBIC

C PacnoJI0KEHUEM TIPSMBIX

B POCTPAHCTBE

Jloka3bIBaTh TEOPEMY

0 CYHIECTBOBAHUHU U €IMHCTBEHHOCTHU
NapajjiebHON MPSIMOM, IPOXOASIIEH
yepes3 TOUKY IIPOCTPAaHCTBA

Y HE JIS)KAILEH Ha IPYyrou npsiMou;
JIEMMY O IIEPECEUYECHUH TIIIOCKOCTH
JBYMs apaJUIENbHBIMU MPSMBIMU;
TEOPEMY O TPEX MapaJIEIbHBIX
MPSAMBIX.

Jloka3pIBaTh MpU3HAK
CKPEIIMBAIOLIUXCS TPSIMBIX, TEOPEMY
0 CKPEIMBAIOIINXCS IPSIMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE

YI'JIOB C COHAIIPpAaBJICHHBIMU CTOPOHAMMU.

OOBSICHATH, YTO HA3BIBACTCS
MapajyIeIbHbIM U HEHTPAIbHBIM
MIPOEKTUPOBAHUEM U KaK BBITIOJIHACTCS
POEKTUPOBaHUE (DUTYD HA MIIOCKOCTb.
Jloka3bIBaTh CBOMCTBA NApaJLIEIBLHOIO
IPOEKTUPOBAHUS.

N300pakaTh B mapayieabHOM
IIPOEKIH Pa3HbIE T€OMETPUYECKUE
(Guryps.

Pemars crepeomerpuueckue 3axadn
Ha JJOKa3aTeJIbCTBO U UCCIIEN0BAHUE,
CBSI3aHHBIE C PACIIOJI0KEHHUEM MPAMBIX
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B IIPOCTPAHCTRBE.
[IpoBOMUTH MOKA3aTEIBHBIC
paccyXJIeHHs IPH PEIICHUH
TEOMETPUUECKUX 3a]1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX B TIPOCTPAHCTBE.
CpaBHHBaTh, aHATU3UPOBATH

Y OLIEHUBATh YTBEPXKICHUS C IIEITBIO
BBISIBJICHUS JIOTHYECKUA KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYKICHHM.
MonenupoBars peajibHbIE CUTYalUH,
CBSI3aHHBIC CO B3aMMHBIM
PaCTOIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE, HA SI3bIKE TEOMETPUHU.
HccnenoBarh mocTpoeHHBIE MOJIETTH

C UCTIOJIb30BAHUEM T€OMETPUUECKHUX
MOHATUHN U TEOPEM, ammapara aireopsl,
U (POBBIX PECYPCOB.

[Tony4yaTh mpeacTaBiecHUE

0 LIEHTPAJIHHOM MPOSKTUPOBAHHUH

1 00 UCTOpUHU PabOT IO TEOPUH
TIEPCTICKTUBBI

[TapannenbHOCTh NPSIMBIX
U TTOCKOCTEN
B [IPOCTPAHCTBE

[loHATHS: TApAIUIETLHOCTD MPSAMOU
Y TJTIOCKOCTH B ITPOCTPAHCTBE.
[Ipu3Hak mapamienbHOCTH IPSIMOM

KnaccuduunpoBaTs B3auMHOE
PaCIOJIOKEHHUE TPSIMON U TIIIOCKOCTH
B IIPOCTPAHCTBE, TPUBOS
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1 wiockoctu. CBoMCTBA
NapauIeTbHOCTH MPSMON U TJIOCKOCTH.
['eomerpuueckue 3a1aun

Ha BBIYUCJIEHUE U JIOKA3aTENbCTBO,
CBSI3aHHBIE C TAPALICIbHOCTHIO

MPSMBIX U TJIOCKOCTEN B TPOCTPAHCTRE.

[TocTpoeHue ceueHus, MPOXOIAILEro
4yepe3 JaHHYIO PSAMYIO Ha 4epTexe U
MMAPALICIIBHOTO JIPYTOU MIPSMOM.
Pacuer orHomenun. [lapamiensHas
IPOEKLIMS, IPUMEHEHHE

JUTSl IOCTPOEHUS CEYEHUM KyOa

Y TTapajuIeIIeInIIe 1a.

CaoiicTBa napajuiesenuneaa u Ipu3Mabl.

[Tapannensnsbie iockoctu. [lpusnaku
MapaJUIEIbHOCTU BYX IIJIOCKOCTEMN.
Teopema 0 mapayeaIbHOCTH

Y €AMHCTBEHHOCTH IUIOCKOCTH,
IIPOXOIAIIEH Yepe3 TOUKY,

HE IPUHAJIEKAILYIO JaHHOU
IUIOCKOCTH U CJEICTBHS U3 HEe.
CpolicTBa MapajuieabHbIX IIOCKOCTEH:
O MMApPaJIEIIBHOCTH IPSIMBIX
IepECEUEHUS NIPU MIEPECEUEHNHN IBYX
MapaJUIEIbHBIX TUIOCKOCTEN TPETHEM;
00 oTpe3Kax napaiebHbIX MPSIMbIX,

COOTBETCTBYIOIIUE MPUMEPHI
W3 PEATbHOMN KU3HMU.

®opMyIHpOBaTh ONPENCIICHUE
MapajyIebHbIX IPAMOU U TIJIOCKOCTH.
Jloka3bpIBaTh NMpU3HAK

0 MapaJuIeIbHOCTU NPSIMOU

Y TJIOCKOCTH; CBOMCTBA
NapajuIeTbHOCTU MPSMOU U MIIOCKOCTH.
Pemars crepeoMerpruueckue 3agadu
BBIYHCIICHUS U I0Ka3aTEIbCTBO,
CBSI3aHHBIE C MAPAIIIECITBHOCTHIO
MPSMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
Pemate npaktrueckue 3amaumn

Ha IIOCTPOEHUE CEYCHUH HA YepTexax
TETpald/ipa U napajuiesIenuIie1a.
Pemate crepeomerpuueckue 3aaauu,
CBSI3aHHBIE C IIOCTPOEHUEM CEUYCHUH
IIJIOCKOCTBIO.

[IpoBOANTH JTOTMYECKU KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHHS

IIPU PELICHUN T€OMETPUUYECKUX 3a7au
CBSI3aHHBIX C NAPAJIETbHOCTHIO
IIJIOCKOCTEMN.

CpaBHUBAaTh U aHATU3UPOBATH
peabHbIC CUTYalllH, CBSI3aHHBIE

C MApaJJIEIBbHOCTHIO MPSIMOU
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3aKJIFOUEHHBIX MEXY NapaiieIbHbIMU
IJIOCKOCTSAMM; O MEPECEUECHUN MPAMOI
C IByMSsI TapajieIbHbIMU TIOCKOCTSAMHU

U TIJIOCKOCTH B IIPOCTPAHCTBE;
MOJIEIMPOBATh PEAIbHBIE CUTYaIINH,
CBSI3aHHBIE C NTAPALIEIIbHOCTHIO
NPSIMOM Y IJIOCKOCTHU B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[leprieH IUKyIPHOCTD
IIPSAMBIX U IIJIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTOopenue: Teopema [ludaropa
Ha IUIOCKOCTH, TPUTOHOMETPHUSI
MPSIMOYT'OJIBHOTO TPEYTOJIbHUKA.
CpoiicTBa Ky0a ¥ IPSIMOYT OJILHOTO
napasuienenuieaa. Beraucienue 1iumH
OTPE3KOB B KyO€ U MPSMOYT OJIbHOM
napasJieenumnese.
[leprieHAUKYJIAPHOCTD NPAMOMN

Y IUI0CKOCTH. [Ipr3Hak
MEPIEHANKYIIPHOCTH TIPSMOM

Y IJIOCKOCTHU. Teopema o
CYILIECTBOBAHUM U €TUHCTBEHHOCTH
MPAMOU, TPOXOIAIIEN YEPES TOUKY
MIPOCTPAHCTBA U MEPIIEHAUK YIISIPHON
K miockoctu. [Iimockoctn

U TIEPIICHIUKYJISIPHBIEC UM MpsSMast

B MHOTOTPaHHUKAX.
[lepnieHAUKYJIAp U HAKIOHHAS.
[TocTpoeHne nepneHIuKymIspa

13 TOYKH Ha IPSIMYIO.

Teopema 0 Tpex nepreHauKyspax

AKTyanu3upoBaTh (HaKThl U METOABI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOJAUTH AHAJIOTHH.
DopMyIIHPOBATh OMPEICIICHUS :
MEPIECHAUKYJIIPHBIX MPSIMBIX

B IIPOCTPAHCTBE; OIPEACIIEHUE PSIMOU,
MEPIICHAUKYJIIPHOU K ILIOCKOCTH.
Jloka3pIBaTh: 1EMMY

O NEPIEHIUKYISIPHOCTH IBYX
MapasjeabHbIX MPSMBIX K TPETHEU
MPSIMOI; TEOPEMBI O CBA3U MEXKIY
MapajIeIbHOCTBIO MPSIMBIX U UX
NEPNEHIUKYIISIPHOCTHIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOLYIO
MPU3HAK NEPIECHINKYISIPHOCTH
MPSIMOU U TIOCKOCTH; TEOPEMY

O CYILIECTBOBAaHUU U €TMHCTBEHHOCTHU
MPSIMOU, TPOXOSAILEH Yepe3 JaHHYIO
TOYKY Y NEPIEHAUKYISIPHON K JaHHOU
IJIOCKOCTH.

N306pakaTh B3aUMHO
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(npsimasi u oOpaTHas).

Yron Mexy CKpelmBaroIAMUC
npssMbeIMU. [IouCk nepnesauKyIsIpHbIX
IPSIMBIX C IOMOIIIBIO
MEPIEHANKYJSIPHBIX TTIOCKOCTEN
OpToronaiabHOE TPOCKTUPOBAHHUE.
[TocTpoenue ceueHut Kyoa, IpU3MBbI,
MPaBUIILHON MMUPAMUJIBI C IOMOIIBIO
OpPTOTOHAJILHOW MPOEKIIUU.
CummeTpust B IPOCTPAHCTBE
OTHOCHTEJIBHO IIIOCKOCTH. [Iimockoctn
CUMMETPU B MHOTOI'PAHHUKAX.
[Ipr3HaK neprneHAnKyIIPHOCTH
MPSIMOM M TNIOCKOCTH KaK CJICJICTBUE
cummerpun. 1IpaBuibHbIe
MHOTOTPaHHUKHU

Pacuer paccrosiHui OT TOUKH

10 mockoctu. CrocoObl OMYCTUTD
NEPNEHAUKYJISIPbI: CHAMMETPHS, CABUT
TOYKH M0 NApAIIEIIbHOM MPSIMOM.
CIBur no HemapasuieIbHOW NPSIMOi,
VU3MEHEHHE PACCTOSTHUN

NEePIEHIUKYJIISIPHBIE TIPSIMYIO
Y TJIOCKOCTb.

DopMyIMpOBaTH CBOMCTBO
NEPHEHIUKYJIISIPa IO OTHOLLIEHHUIO

K IJTIOCKOCTH.

[TonyyaTp npeacTaBieHHE O 3HAYECHUH
NEepHeHauKyJsipa s Apyrux oodnacren
Hayku ((pu3nka, SHEPreTHKa, Ja3epHbIC
TEXHOJIOTUH), B PEaIbHOM KU3HU
(TexHUKa, OKpy»Karolas 00CTaHOBKA).
JloKa3bpIBaTh YTBEP)KIEHUS, CBSI3aHHBIE
C MPOEKIMEN NPSIMOX Ha TIJIOCKOCTb,
HEIEPIECHINKYJIIPHYIO K TOU IPSIMOM.
Jloka3bIBaTh TEOpEMY O TpEX
NEPHEHUKYJIIPAX U TEOPEMY
0o0paTHYIO TE€OpeME O TPeX
NEepPHEHIUKYJIISIpax.

[TonyyaTe npeacraBiieHHE

00 OpTOrOHAIbLHOM MPOESKTUPOBAHUHU.
Jloka3pIBaTh TEOPEMY O MPOEKIINU
TOYKH HA NPSIMYIO.

Pemars crepeomerpruueckue 3anauu,
CBSI3aHHbBIE C IEPIIEHIUKYIIAPHOCTHIO
MPSAMOM U TUIOCKOCTH.

Pemars nipukiaaHbie 3a1a4u,
CBSI3aHHBIE C HaX0XKICHUEM
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F€OMETPUYECKHUX BEJIMYHH.

Pemate crepeomeTpuueckue 3aaaqu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
0 TpEX MEePHEHIUKYIISIPax,
HAaXOXKJICHUEM PACCTOSHUM,
ITOCTPOEHUEM ITPOECKIIUH.
CpaBHUBAaTh U aHATU3UPOBATH
YTBEPKJICHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYKICHUMU.
AHaJIU3UPOBATh U MOJIETUPOBATH

Ha SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYalllH, CBSI3aHHBIC

C MEPHECHAUKYJISIPHOCTBIO TIPSIMOU

1 TJIOCKOCTH; UCCJIEA0BATh
MMOCTPOCHHBIE MOJEIN, B TOM YHUCJIIE
U C UCIIOJIh30BaHHUEM aIapara ajareOpbl

VYTl ¥ paccTOsIHUS 16 [ToBTOpEHUE: Yroa MEX1y NMPSIMbIMU AKTyanu3upoBaTh (HaKThl U METOABI
Ha IUIOCKOCTH, TPUTOHOMETPUS IUIAHUMETPUH, PEJIEBAHTHBIE TEME,
B ITPOU3BOJIBHOM TPEYTOJIbHUKE, IPOBOJINTH AHAJIOTHH.
TeopeMa KOCHHYCOB. ®opMyIMpOBaTh ONPEAECICHHE
[ToBTOpEHUE: YrOa MEXIY JBYTPaHHOTO YyIJIa.
CKPEUIMBAIOIIUMHUCS TPSIMBIMH JIoKa3pIBaTh CBOMCTBO PABEHCTBA BCEX
B IIPOCTPAHCTBE. ['eomeTprueckue JIMHEWHBIX YIJIOB ABYTPAHHOIO YIJIA.
METObI BBIYUCIICHUS YIiia MEXKIY KnaccudunupoBaTh JByrpaHHbIE YIIIbI
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NPSIMBIMU B MHOTOTpaHHUKAX.
JIByrpanssiii yros. CBONCTBO
JMHENHBIX YIJIOB JIBYTPAHHOIO yIJa.
[lepnieHIMKYJIIPHBIE TTTIOCKOCTH.
CBolicTBa B3aMMHO NEPIIEHIUK YIS PHBIX
mrockocren. [Ipusnak
NEPIEHINKYIIPHOCTHU IIOCKOCTEN;
TEO-peMa O MPSIMOM NepeceueHus AByX
IUIOCKOCTEN MEPIEeHIUKYISPHBIX
TPETHEN IUIOCKOCTH.

[IpAMOYTOJIBHBIN MTapajuIeIICINIIE;
KyO; U3MepeHusi, CBOMCTBA
IPSIMOYTOJILHOT O NapaJIJIeNICIHUIIE 1a.
Teopema 0 [uaroHanu NpsIMOYrOJILHOTO
napaJyIesIenIIea U CIEICTBUE U3 HEE.
CtepeoMeTpruUeCcKrEe U TTPUKIIATHBIC
3aJ1a4M, CBSI3aHHBIE CO B3AaUMHBIM
pacroaokKeHUEM MPSIMBIX U INIOCKOCTH.
[ToBTOpEHUE: cKpeluBaromuecs
npsMble, apaJljiesIbHbIE MIIOCKOCTH

B CTaHJIaPTHBIX MHOIOT pAaHHHUKAX.

[Tapa mapamienbHbIX IIOCKOCTEH

Ha CKPEIIMBAIOLIUXCS NPAMBbIX,
paccTOsIHUE MEXTY
CKPEIIMBAIOLIIUMUCS MPSIMBIMU

B ITPOCTBIX CUTYaIUsX.

B 3aBUCHMOCTH OT UX I'PaJlyCHON MEpBHI.
@opMyIMPOBATh ONPEACIICHUE B3AUMHO
NEPIEHIUKYJISIPHBIX TUIOCKOCTEN.
Jloka3pIBaTh TEOPEMY O IIPU3HAKE
NEPIEHIUKYIIPHOCTH JIBYX
IIJIOCKOCTEMN.

dopmyIMpoBaTh CIEICTBUAE

(U3 mpU3HAKa) O NEePHEeHIUKYIIPHOCTH
IUIOCKOCTH, KOTOpas MEPIEHANKYIISIPHA
IIPSIMOM, IT0 KOTOPOM NEPECEKAIOTCS 1BE
IIJIOCKOCTH, 3TH IIJIOCKOCTSIM.
Jloka3bIBaTh YTBEPKACHUS O ETO
CBOMCTBAx; TEOPEMY U CIEACTBHE

U3 HEE O IUaroHaJIsIX MPSAMOYIOJIBHOTO
napaJIesIenuIea.

Pemars crepeomerpruueckue 3anauu,
CBSI3aHHbBIE C NIEPIEHIUKYJISIPHOCTb
IPSIMBIX U IJIOCKOCTEHN, UCIIOIb3YS
IUTAaHUMETpHUUYECKHE (DAKThl U METO/BI.
[IpoBOAUTE JOrM4YECKN KOPPEKTHBIE
JOKa3aTeJIbHBIE PACCYXKICHHUS

IIPU PELICHUHU T€OMETPUYECKUX 3a7a4,
CBA3aHHBIX C NEPHEHAUKYIAPHOCTHIO
IIJIOCKOCTEMN.

AHaIA3UPOBATh U MOJAEIUPOBATH

Ha S13bIKE TEOMETPUHN PEAJIbHBIC
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OnyckaHne NeprneHInKyIspOB,
BBIYHCIICHUE PACCTOSAHUN OT TOYKHU
JI0 TOYKH; IIPSAMOM; TIIIOCKOCTH.
Brruucnenue paccTOsTHUM MEXIY
CKpPEUIMBAIOIIUMHUCS PSIMBIMH

C TIOMOUIBIO MIEPIIEHAUKYIISIPHON
IIJIOCKOCTH.

TpexrpanHbIi yroy, HEpaBEHCTBA
JUISL TPEXTPAHHBIX YIJIOB.

Teopema Iucdaropa, TeopemMsl
KOCHUHYCOB U CUHYCOB

JUISL TPEXTPAHHOTO yTiia. DJIEMEHTHI
cheprudecKkoi reOMeTpHu:
reoZIe3NYECKHE JJUHUU Ha 3eMIle

CUTYaIlNH, CBSI3aHHBIE
C TIEPIICHIUKYIISIPHOCTHIO TIPSIMBIX

Y TUIOCKOCTEM.

HccnenoBatk MOCTpOSHHBIE MOJIEIH,
B TOM YHCJIE ¥ C UCTIOJIb30BaHUEM
amnmapara anreopsl.

Pemarp npuknanHbie 3a1a4u,
CBSI3aHHBIC C HAXO0XJICHUEM
T€OMETPUICCKUX BEITMYUH

MHororpasHUKH

CucremaTtuzanus 3HaHUM:
MHOrorpaHHuK 1 €ro 3J€MEHTHI.
[Tupamua. Bunabsl nmupamu.
[IpaBunbHasE nupamua.
[Tpusma. [Ipsimast u HaKJIOHHAs
npu3Mbl. [IpaBriibHas mpusma.
[IpstmMoii mapasuienienumes,

IPSIMOYTOJIbHBIN Mapajuiesienumen, Kyo.

Brlykiibie MHOTOIpaHHUKU. Teopema
Oinepa. [IpaBuibHbIE
Y TIOJIYNPAaBUJIbHBIE MHOTOI'PaHHUKHU

Pabotarh ¢ yaeOHUKOM: 3a71aBaTh
BOIIPOCHI, Je]aTh 3aME4YaHusl,
KOMMEHTapHH.

AHaIM3UPOBATh PELICHUE 3a/1AUH.
PucoBaTh BBIITYKIIbIE MHOTOTPaHHUKHU
C 3aJIaHHBIMHU CBOMCTBAMU;
BOCCTaHaBJIMBATh OOIIUN BU]T
BBIMTYKJIOTO MHOTOTPAHHUKA T10 ABYM
€ro MPOEKIUSIM.

Jloka3pIBaTh CBOMCTBA BBIMTYKJIOTO
MHOT'OTpaHHUKA.
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PucoBath BBITYyKIIbIE MHOTOTPAHHUKH

C Pa3HOM DUIEPOBON XapAKTEPUCTUKOM;
UCCIIEN0BATh BO3MOKHOCTH NOJIY4EHUS
pe3ynbTaTa Ipyu BapbUPOBAHUH JTAHHBIX.
Jloka3pIBaTh CBOMCTBA NPABUIIBHBIX
MHOT'OI'PaHHHKOB.

[InanupoBaTh MOCTPOECHUE
MIPaBUJIbHBIX MHOTOI'PAHHUKOB

Ha MTOBEPXHOCTSX IPYTHX MPABUIbHBIX
MHOT'OI'PaHHUKOB

BekTopsl B mpocTpaHCcTBE

12

[lonsiTHE BEKTOpA HA IJIOCKOCTH

Y B IIPOCTPAHCTBE.

CymMMa ¥ pa3HOCTh BEKTOPOB, ITPABUIIO
rapasuJiesenuIena, YMHOKEHUE BEKTOpa
Ha YHCJIO, PA3JIOKEHUE BEKTOpa

1o 0a3ucy TpeX BEKTOPOB, HE JICIKAITUX
B OHOW IUIOCKOCTH.

CkanspHoe NMpou3BeJCHUE,
BBIYMCIIEHUE YIJla MEXKY BEKTOPAMHU

B IIPOCTPAHCTBE.

[Ipocrenne 3a7a4n ¢ BEKTOpaMu

AKTyau3upoBath (GakThl U METOJIbI
IJTAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.

OnepupoBaTh MOHATUSIMHU: BEKTOP
Ha MJIOCKOCTHU U B MIPOCTPAHCTRE;
KOMILTAHAPHBIE BEKTOPHI.
[IpuBOAUTH MpUMEPHI (HU3UICCKHUX
BEKTOPHBIX BEJIMYHH.

OcBauBarhb IpaBuja BbIITOJHEHUS
JICUCTBUM CJII0KCHUS U BHIYUTAHUS
BEKTOPOB, YMHOXKEHUSI BEKTOPA

Ha YMCJIO.

Jloka3pIBaTh MpU3HAK KOMIUJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3JIOKECHUU
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JH000r0 BEKTOPA MO TPEM TAHHBIM
HEKOMILIAHAPHBIM BEKTOpaM

[ToBTOpEHue, 00001ICHNE
U CUCTEMATU3aIUs 3HAaHUU

O06o06m1aroree MOBTOPEHUE MTOHATHIMA
¥ METOJIOB Kypca T€OMETPHH

10 kacca, cuctemMaTH3aIUs 3HAHUH.
Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKU U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX MHKCHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJIOTHUH

Pemrars crepeoMerpruueckue 3amaun
Ha JI0Ka3aTeJIbCTBO MaTEMaTHUYECKUX
OTHOILICHUM, HAX0XKICHUE
TEOMETPUIECKUX BEJIMYHH (JJIHH,
YTJIOB, ILJIOIIAIeH, 00BEMOB).
Hcnonp30BaTh MpH PEIICHUN
CTEPEOMETPUUECKHUX 3a]1a4
IJIaHUMETpUYecKkue (HaKThl U1 METO/IBI.
[TpoBOIUTE JTOTUIECKH KOPPEKTHBIE
JOKa3aTeIbHBIC PACCYKICHUS

IIPH PEIICHUHN CTEPEOMETPHUCCKIX

U TJIAHUMETPUYECKUX 3a7ad.
CpaBHHMBATh U aHATM3UPOBATH
peasbHbIE CUTYAIH U BBISBIIATH
BO3MOYKHOCTPH €€ MOJICIMPOBAHMS

Ha SI3bIKE TEOMETPUH.
MopaenupoBath peaqbHYI CUTYaIUIO
Ha S3bIKE TEOMETPUHU U UCCIICIOBAThH
MIOCTPOEHHBIE MOJIEIIH, B TOM YHCJIC
Y C UCIIOJIh30BAaHUEM alapara
areopshl.

Hcnonb30BaTh KOMITBIOTEPHBIE
MIPOrPaMMBI TIPH PEIICHUH 3a71a4.
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[lomy4aTp npeacTaBiIeHUE O TEOMETPUU
KAK O pa3BUBAIOLLEHCS HAYKE,
VCCIIEYIOIIEN OKPYX ALK MUD,
CBSI3aHHOM C pealbHBIMH OObEKTAMH,
MIOMOTAIOIIEN PELINUTh peaibHbIC
YKU3HEHHBIEC CUTYALIMH O POJIH
CTEPEOMETPHUH B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTHIA.
CpaBHUBATh U AHATTU3UPOBATH
YTBEPKIAEHUS C LUENbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCyKICHHI.
HccnenoBars mOCTPOECHHBIE MOJIEIH.
Hcnonb3oBaTh IUPPOBBIE peCypChl

OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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11 KJIACC
HasBanue KonuuaectBo OcHOBHBIE BUJIBI I€SITEILHOCTH
OcHOBHOE cozepKaHHe
paszzena (TeMbl) Kypca 4acoB yUaInmxcs
AHaTUTHYCCKAsT TEOMETPHS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpa AxTyanu3upoBaTh (HaKThl 1 METOJIBI

Ha IJIOCKOCTH U B IIPOCTPAHCTBE,
CKAJIIPHOE MTPOU3BEAECHUE BEKTOPOB,
BBIYMCJICHUE YIJla MEXKY BEKTOPAMHU
B IIPOCTPAHCTBE. Y paBHEHUE NIPSIMOM,
MIPOXOALIEH Yepe3 IBE TOUKH.
YpaBHEHHE NIIIOCKOCTH, HOPMaJlb,
YPaBHEHHE TUIOCKOCTH B OTPE3Kax.
BekropHoe npoussenenue. JInnenHbie
HEPABEHCTBA, JTUHEUHOE
MIPOrPaMMHUPOBAHUE.

AHaIMTUYECKUE METOJIbI pacuera
yrJjia MEXIY IPSAMBIMU U TJIOCKOCTSIMHU
B MHOrorpanHukax. ®opmyna
PAcCTOSHUS OT TOYKH JI0 IJIOCKOCTH
B KOOpIMHATaX.

Haxoxnenne paccTossHUI OT TOUKH
710 IJIOCKOCTHU B KyO€ U IIPaBUIIbHOM
MUPAMUIE

TJIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOJAUTH AHAJIOTUM.

CBOAUTH NECUCTBUS C BEKTOPAMHU

K aHAJIOTUYHBIM JICUCTBUSAM C UX
KOOPAWHATAMHU.

BcnomMHUTE onpenenenue CKaspHOoro
YMHOKEHUS U €70 CBOMCTBA.
Bbryuciisite ¢ TOMOIIBIO CKaJISIPHOTO
YMHOXEHHUS UIMHBI BEKTOPOB, YTJIbI
MEXy HUIMHU, YCTAaHABJIVNBATh
MEPIIEHAUKYJIIPHOCTh BEKTOPOB.
BriBoAUTH ypaBHEHNE MIIOCKOCTH

1 (HOpMYIly pacCTOSIHUS OT TOUKH

JIO TIJTOCKOCTH.

Pemars 3agaun, coueras
KOOPAWHATHBIN U BEKTOPHBIA METO/BI.
[IpoBOIUTH TOTHUYECKH KOPPEKTHBIE
JIOKA3aTEJIbHBIE PACCYXKICHUS

MIPU PEIIEHUU T€OMETPUUECKHUX 3a/1a4
Ha IPUMEHEHNE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.
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AHanmM3upoBaTh U MOJICIIMPOBATH
Ha SI3bIKE T€OMETPUHU peabHbIC
CUTYalllH, CBSI3aHHBIE BEKTOPAMHU
Y KOOpJAMHATaMU.

HccnenoBarb MOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BAaHUEM
anmnapara aiareOpbl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTHCA C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

[ToBTOpEHUE, 00001IEHHE
U CUCTEMATHU3aIUS 3HAHUU

15

CeueHuns MHOTOTPAHHHUKOB:
CTaHJapPTHbIE MHOTOI'PAHHUKH, METO/
CJIEIOB, CTaHAAPTHBIE INIOCKOCTH,
nepecevyeHus NPSIMbIX U IIOCKOCTEH.
[TapannenbHbie NPSIMBIE U TJIOCKOCTHU:
napajuielibHble CEYEHUs, pacueT
OTHOIIEHUH, YTIIbI MEXTY
CKPEIIMBAIOIIUMUCS MPSIMBIMHU.
[lepnieHANKYIApHBIE IPSMbIE

U TUIOCKOCTH: CTaHAApTHBIE Mapbl
MEPHEHINKYJISIPHBIX TIOCKOCTEN

U MPSIMBIX, CHAMMETPUH
MHOT'OI'PaHHUKOB, TEOpPEMa O TPEX
MEePIEHIUKYJIApax, BEIYUCICHUS JTMH

Ctpouts ceueHusl.

Pemate crepeomeTpudeckue 3agauu
Ha J0Ka3aTeIhCTBO MaTeMaTHUYCCKUX
OTHOILICHUI, HAX0XKICHUE
reOMETPUUYECKUX BEJIMYHUH (JIJIMH,
VIJI0B, TUIOINIAIeH, 00bEMOB).
Hcnonb30BaTh Nnpu pelieHuu
CTEPEOMETPUUECKUX 3a]1a4
IJIaHUMETpUYeCcKue (DaKThl K METO/IBI.
[IpoBOUTH JTOTUUECKH KOPPEKTHBIE
JIOKA3aTEJIbHBIE PACCYXKICHUS

MPY PEUICHUU CTEPEOMETPUUYECKUX
3ajad4.

CpaBHUBATh U aHATU3UPOBATH
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B MHOTOT'paHHHKAX.
[loBTOpenue: momann
MHOT'OYT'OJIbHHUKOB, ()OPMYITBI

JUTS TUIoMaei, cCooOpaKeHHs
TOJTO0HSI.

[Inomanu ceueHnii MHOIOTPaHHUKOB:
TJIOIIAIN TTIOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpakeHUs Mo00us

peabHbIE CUTYyaIluU U BBISBIISITh
BO3MO>KHOCTh €€ MOJICIIUPOBAHUS

Ha A3bIKE TEOMETPHH.

MopenupoBarh peaibHYIO CUTYaIUIO
Ha A3bIKE€ TEOMETPHUU U UCCIEA0BATh
MIOCTPOCHHBIE MOJIENU, B TOM YHUCIIE

U C HCTIOJIb30BAHUEM arlrapara aiareOpbl.
Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrpamMMBbl IIPU PELICHUH 33]1a4

O0beM MHOrOrpaHHUKA

17

O6bem Tena. O6beM NPSIMOYTOIBHOTO
napasnienenuneaa. 3agauu

00 ynBOeHUU Ky0a, 0 KBajipaType
Ky0a; O TPUCEKLIUH YTJIa.
CrepeoMmeTpruUueCcKUE 3a/1auH,
CBsI3aHHBIC C 00BEMOM
MPSIMOYTOJIBHOTO Mapajuleienunea.
[Tpuknanuble 3a1a4u, CBSI3AHHBIC

C BBIUUCIIEHUEM 00BEMA
OPSIMOYTOJILHOTO MapaJuielienuIe/a.
O0beM NpAMON MPU3MBI.
CrepeomMeTpruyecKue 3a/1a4u,
CBSI3aHHBIE C BEIYUCIIEHUEM O0BHEMOB
npssMou npusmel. [Ipuknannasie
3aJ1a9M, CBI3aHHBIC ¢ 00bEMOM
MPSAMOM MIPU3MBI.

CB0OOAHO ONEpUPOBATH OHATUSMH
o0BeM Tena, 00beM MPSIMOYTOJIBHOTO
napasuiesenuIe 1a.

@opMyIMpPOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

JlokazbIBaTh TeOpeMy 00 oOBeMe
NPSIMOYTOJILHOT O TapajuiesIenuIea,
CIICZICTBUSI U3 HEE.

Pa3pe3aTs MHOrOrpaHHUKH,
HepeKyIaibIBaTh YacTH.

Pemars crepeomeTpuueckue 3aaau,
CBSI3aHHBIE C BBIUYMCIEHHEM 00bEMa
IPSIMOYTOJILHOT O TIapajliesIenuIe a,
MIPU3MBIL.

CpaBHHUBATh U aHATU3UPOBATH
YTBEPIKJICHUS C TIENIBIO BBISIBICHUS
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Brruucnenue 00eMOB Te

C TIOMOIIIBIO ONIPEICTICHHOTO
uHTerpaiga. O0beM HaKJIOHHOM
MIPU3MBI, TUPAMHUJIBI.

dopmyna 00beMa MUPAMU/IBI.
OTtHormieHne 00bEMOB TTUPAMUT

C OOIIIUM YTJIOM.
CrepeoMeTpuyecKUe 3a/1a4Hu,
CBsI3aHHBIEC C 00bEMaMU HAKJIOHHOM
MIPU3MBI, TTUPAMUIBI.

[IpukiagHble 3a1a4n 110 TEME
«O0BEeMEBI TeI», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW TTPU3MBI, TUPAMHUIBI.
[Ipumenenue o0beMoB. Boruucnenue
PacCTOSHHUS 10 TUIOCKOCTH

JIOTUYECKH KOPPEKTHBIX
1 HEKOPPEKTHBIX PACCYKICHHM.
AHan3upoBaTh U MOJIETTUPOBATH

Ha SI3bIKE TEOMETPUU pPeabHbIC
CUTYallUH, CBSI3aHHBIE C 00bEMOM
MPSIMOYTOJILHOTO TIapaJIeIIeHIe/a,
PU3MBI, TUPAMU/IBL.

HccrenoBath MOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE ¥ C HCIIOJIb30BaHUEM
anmnapara anreOpbl.

BrIBOANTE OCHOBHYIO HHTETPAITHLHYIO
dhopMyTy Ul BBIMUCICHUS 00HEMOB
TeJ.

Jloka3bIBaTh TEOpeMy 00 0Obeme
HAKJIOHHOW MPU3MBI Ha TIPUMEPE
TPEYTrOJIbHOM MPU3MBI

U TS TIPOU3BOJIBHON TTPU3MBI.
Jloka3biBaTh TeOpemMy: 00 oObeme
nupaMuIbl, HOPMYITUPOBATH CICACTBUS
U3 Hee: 00bEM YCEUCHHOW MUPaMUIbI.
BreiBouTE (hopMyITy N71sl BEIYHCIICHUS
00BbEMOB YCEUCHHOU MUPAMUJIBI

Tena BpameHus

24

[unuaapuYecKas MOBEPXHOCTb,
00pa3yromme MUINHIPUIECKON
MTOBEPXHOCTH.

CB0OOIHO ONEepUpOBATh MOHITUSIMMU:
MATMHAPAYECKAsT TIOBEPXHOCTD,
uuiuHap. M3ydaTs crnocoosl
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Humuuap. [psmoit kpyrosou
uuiuHap. [hnomaas moBepXxHOCTH
UATTUHPA.

Konunueckas noBepxHOCTb,
o0pa3yrolme KOHUIECKOM
noBepxHocTH. Konyc. CeueHne koHyca
IUIOCKOCTBIO, MapaieIbHOM
IJIOCKOCTH OCHOBAHMUS. Y CEYEHHBIN
koHyc. M300paxkeHre KOHYCOB

1 YCEUCHHBIX KOHYCOB.

[Inomaas OOKOBOM MTOBEPXHOCTH

Y TIOJIHOW MOBEPXHOCTHU KOHYCA.
CrepeomeTpryecKue 3a1a9u

Ha JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
MMOCTPOCHUEM CEYEHUH IUIIUHIPA,
KOHYCa.

[Tpuknanuble 3a1a4u, CBSI3AHHBIC

C IWJIMHJIPOM.

Cdepa u map.

[lepeceuenuie cdeps! u mapa

¢ ruiockocThio. Kacanue mapa

1 chepsl MII0CKOCThI0. Bun

Y U300paXkeHue 1mapa.

VYpaBuenue chepsl. [Inomans chepol
1 €€ YacTeHu.

CummeTtpust cepsl u mapa.

MOJTYYECHUS [UJIUHIPUYECKON
ITOBEPXHOCTH, LIUIUHAPA.
N300paxkaTh NUIUHAD U €T0 CeUEHUs
IIJIOCKOCTBIO.

CB00OOTHO OTIepUPOBATH MOHATUSIMU:
KOHHMYECKasi IOBEPXHOCTh, KOHYC,
YCEUECHHBI KOHYC.

N3ydath criocoObl MOTy4eHUs
KOHUYECKON MOBEPXHOCTH, KOHYCA.
N300paxkaTh KOHYC U €ro CeueHus
IJIOCKOCTBIO, IPOXOIAIIEH Yepes OCh,
Y IUIOCKOCTHIO, IEPIICHANKYIISPHOU

K OCH.

BoiBoauTh (hOpMyIbI SISl BBIYUCICHUS
OOKOBOU U TIOJTHOM MOBEPXHOCTEN Tel
BpaIlCHUS.

Pemiats crepeoMeTpuyeckue 3a/1auu,
CBSA3aHHBIE C TEJIaMU BpAILECHHUS,
HaXOXKICHHEM TUIONIA I OOKOBOM

Y TIOJIHOW MTOBEPXHOCTH, IOCTPOEHUEM
CECYCHHUM.

Hcrnonp30BaTh IIpU pEeLICHUH 3a1a4
IJIAHUMETPUUECKUE (PAKTHI U METOJIBI.
CpaBHUBATh U aHATM3UPOBATH
YTBEPKACHUS C LIETbIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX
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Crepeomerprueckue 3a1aun

Ha JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
CBSI3aHHBIC CO CPepoi U IIapom,
MMOCTPOCHUEM UX CEYECHUH
MIJIOCKOCTBIO.

[Tpuknanuble 3a1a4u, CBSI3AHHBIC
co cepoii u mapom.

[ToBTOpEHUE: OKPYKHOCTH

Ha TUIOCKOCTH, BBIYUCIICHUS

B OKPY>KHOCTH, CTaHJapPTHBIC
noaoous.

Paznuunbie KOMOMHALIMY TE
BpallleHUs U MHOTOI'PaHHUKOB.
3agaun no Teme «Tena u MOBEPXHOCTH
BpaIlCHUS»

Y HEKOPPEKTHBIX PaCCyKICHUM.
AHaM3upoBaTh U MOJICTIUPOBATH

Ha A3bIKE€ TEOMETPUU PEATbHBIC
CUTYalluH, CBSI3aHHbIE C KOHYCOM

Y UWJIAH]IPOM.

HccnenoBaTh MOCTPOEHHBIE MOJIEIIH,

B TOM YHCJIE U C UCTOJIb30BAaHUEM
anmnapara anreopbl

AKTyanu3upoBaTh (HaKTbhl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHH.

CB00OIHO OllEepUpPOBaTh MOHATHUSIMU:
cdepa u map, LEHTP, paanycC, TUAMETP
cdepsl u 1Iapa.

HccnenoBaTh B3aMMHOE pacIioioKEHUE
chephl B TUIOCKOCTH.

DopmMynUpPOBaTh ONPEACICHUE
KacaTelbHOU MIIOCKOCTH K cdepe.
JloKka3bpIBaTh TEOPEMBI O CBOMCTBE

U IIPU3HAKE KacaTelbHOM MIOCKOCTH.
BoiBoauTs hopMyity JUist BBIYUCICHUS
riomaan cdepsl uepes paanyc chepsl.
Pemiats ctepeoMeTpruueckue 3aiauu,
CBsI3aHHBIE CO cepoil u mapom,
HaxO0XXJICHHEM IIoIaau cepol u ee
4acTel, MOCTPOECHUEM CEUCHHI Chepbl
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U 1Iapa.

AHamM3UpoOBaTh U MOJICITUPOBATH

Ha SI3bIKE TEOMETPUU pPeabHbIC
CUTYallUH, CBSI3aHHBIE C IIAPOM

u cepoii.

Pemate mpocThie 3a1a4u, B KOTOPBIX
(UrypupyroT KOMOHUHAIINY TEI
BpallleHUs] © MHOTOTPAaHHUKOB.
Hcnonb3oBaTh pu pelIeHUH 3aad4,
CBSI3aHHBIX CO c(hepoil u mapom,
TJIAHUMETPUYECKHE (aKThl M1 METOTBI.
Pemats cTepeomeTpryueckue 3a1aqm,
CBSI3aHHBIC C TEJIAMH BPAIICHUS,
IIOCTPOCHUEM CEUECHUH TEJI BPALLICHUS,
C KOMOMHAITUSIMU TEJ BpaICHUs

Y MHOTOTPaHHUKOB.

[TpoBOIUTE TOTUYECKN KOPPEKTHBIC
J0Ka3aTeJIbHbIE PaCCyKIECHUS

pU pEIIeHUH T€OMETPUUECKHUX 3a/1ad,
CBSI3aHHBIX C MEPIECHIUKYISIPHOCTHIO
IIJIOCKOCTEM.

AHamM3UpoOBaTh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPUN PeaTbHBIC
CUTYaIlUH, CBSI3aHHBIC C
MHOTOTpaHHUKaMHU.

HccnenoBarb moCTpOSHHBIE MOJIETH,
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B TOM YHCJIE U C UCTIOJIb30BaHUEM
anmnapara anreopbl

[TInomaau noBepxHOCTH
U 00BEMBI KPYTJIBIX TEJ

O6bem mummHIpa. Teopema

00 00beMe MPSMOTO ITUITMHAPA.
IImomany 6OKOBOM M TOJTHOM
MOBEPXHOCTH IIJIMHJIPA.
Brruncienue o00beMOB Tell

C TIOMOIIIBIO OMPEICIICHHOT O
uHTerpasia. O0beM KoHyca.
[Inoutagm GOKOBOIT M TOJIHON
MMOBEPXHOCTH KOHYCA.
CrepeomeTpryecKue 3a/1a4u,
CBsI3aHHBIE C BBIUMCIEHHEM 00HEMOB
[AJIMH]Ipa, KOHYcAa.

[Tpuknamueie 3ama4un o TeMe «O0beMbI
Y IUIOLIAJY TIOBEPXHOCTEM TEIL.
O06beM mapa 1 MapoBOro CEKTopa.
Teopema 06 o6beme mapa. [lnomans
cdepnl.

CrepeomeTpruecKue 3aj1auu,
CBSI3aHHBIE C BBLIYMCICHHEM 00BEMOB
mapa, IapoBOTO CETMEHTA, IMapOBOT0O
CeKTopa.

[IpuknagHele 3a1a4u 110 TEME
«O0BEMEBI TEDY, CBA3aHHBIE

CB00OTHO OTIepUpPOBATh MOHATUSIMU:
o0BeM Tena, TIIoAAh TOBEPXHOCTH.
D opmMynHpoOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOPEMBbI: 00 0ObeMe
UIMHIpa; 00 00beMe KOHYyca.
BoiBoauTh (hopMyItbl sl BBIYUCTICHUS
o0beMa yCeueHHOT 0 KOHYca.
HccnenoBate NOCTpOCHHBIE MOJENH,

B TOM YHCJI€ U C UCTIOIb30BAaHUEM
anmnapara anreOpbl.

3HaTh BO3MOXKHOCTH pEUIECHU 3a7a4
HAa MOCTPOCHHUE UUPKYJIEM U JIMHENKOM,
0 KJIACCUYECKHUX HEepPa3pelInMbIX
3a/1avax.

CB00OIHO OlEepupPOBaTh MOHATUSIMU:
IapOBOM CETMEHT, IIAPOBOM CIIOU,
IapOBOM CEKTOP, OCHOBAHHUE U BBICOTA
CErMEHTa, OCHOBAaHUE U BBICOTA
IaPOBOTO CJIOS.

BriBomuth hopMysbl 4151 HAXOXKICHUS
00BEMOB I11APOBOT'0 CETMEHTA,
[IIaPOBOTr'0 CEKTOPA, IJIoaau chepsl.
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¢ 00BEMOM I11apa U IUIOMIAIbIO CHEPHI.
COOTHOIICHUS MEXIY TUTOMAAIMU
MMOBEPXHOCTEH U 00beMaMHU MOJOOHBIX
TeJ.

ITogoOHBIE TeIa B IPOCTPAHCTRBE.
N3menenne oObeMa npu mo00uu.
CrepeomeTpruecKue 3a/1auu,
CBSI3aHHBIE C BEIYUCIEHHEM 00BEMOB
TE€JI U TUIOIIAJICH TTOBEPXHOCTEMN

Jloka3biBaTh TeOpeMy 00 oObeMe mapa.
Pemats cTepeomeTpryueckue 3a1aqm,
CBsI3aHHBIC C 00BEMOM II1apa, MapOBOTO
CErMEHTa, IapOBOT0 CEKTOPA,
IJIOMIAIbIO C(hEepBI.

CpaBHHMBATh M aHATTH3UPOBATH
YTBEP)KIICHUS C IEIBIO BHISIBICHHUS
JIOTHYECKH KOPPEKTHBIX

¥ HEKOPPEKTHBIX PacCyXICHUM.
AHanmM3UpOBaTh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPUN PeaTbHBIC
CUTYaIluH, CBSI3aHHbIE C 00HEMOM
mapa, IapoBOTO CETMEHTA, IMapOBOT0O
CErMEHTa, TIJIOMAIbI0 C(hephl.
CB00OTHO OTIepUPOBATH MOHATHEM:
MOoI00HBIE TeJa B MPOCTPAHCTRE.
Borauciste 00beMBbI TEJT C TTOMOIIBIO
OTIpENIeTICHHOTO HHTETpaa.

Pemarp crepeomeTpudeckue 3a1au,
CBSI3aHHBIE C COOTHOIICHUSIMHU MEXTY
TUTOIIASIMHU TIOBEPXHOCTEH

1 00beMaMu OJJOOHBIX TEJI.
[TpoBOIUTE JTOTUYECKU KOPPEKTHBIC
J0Ka3aTeIbHbIC PACCYKICHUS

TIPY PEIICHUN TEOMETPHYCCKHUX 3a/1a4,
CBSI3aHHBIX C BBIYUCIICHUEM 00BEMOB
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TEJI C TIOMOIIBIO OTPEACIICHHOTO
WHTErpaja, HaX 0K ICHHEM
COOTHOIIIEHUS MEXKIY TIIOMIAISIMHU
MTOBEPXHOCTEH U 00beMaMHU MOJOOHBIX
TeJl.

AHaIM3UpOBaTh U MOJICIIMPOBATH

Ha SI3BIKE TCOMETPUH PeaIbHBIC
CUTYalllH, CBSI3aHHBIC C 00beMaMu

Y TIOBEPXHOCTSIMH TEl,

Ha JJ0Ka3aTeIbCTBO U Ha HAXOXKCHUE
TCOMETPUICCKUX BEITHYHNH

JIBU>xkeHUs

JIBUKEHUs MPOCTPAHCTBRA.
OtoOpakenus. JIBrmkeHuUs

1 paBeHCTBO ¢uryp. O61mme cBoicTBa
NBIDKEHUI. BUIBI IBMOKEHUI
MapalIeIbHBIN TTEPEHOC, IIEHTPpaTbHAS
CUMMETPHSI, 3epKajbHasi CHMMETPHS,
MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus mogodust. [Ipsmas

u cdepa Diinepa.

['eomerpuueckue 3anauu

Ha IPUMEHEHUE JTBMKCHUS

CB0OOAHO ONIEpUPOBATH NOHATUSMH
0TOOpakeHue MPOCTPaHCTBA Ha ceOs,
JBU)KEHHUE MTPOCTPAHCTBA;
LEHTpaJIbHAsA, OCEBasl U 3epKaJibHas
CUMMETPUH, NIapaJlIeIIbHBIN IIEPEHOC;
paBeHCTBO U nojo0ue puryp.
Jloka3bIBaTh YTBEPAKAECHUS O TOM, UTO
LEHTpaJIbHAsA, OCEBAs U 3epKaJIbHAs
CUMMETPHH, NAPAIIIETBHBIN IEPEHOC
ABIISIIOTCS ABMOKCHUSMH.

BrinonuaTs npeodpa3oBaHus MO100Us.

OnepupoBaTh TOHITHIMU: TIPAMast
u cepa Ditnepa.
Pemarp reomerprueckue 3aaaqun
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C MCIIOJIb30BAaHHEM JIBHKCHUI.
Hcnonp30Bars Npy pelieHnu 3a1au
JIBUKECHUS TTPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEenue, 06001IeHNE
U CUCTEMATU3aIUs 3HAaHUU

17

Oo6o0maroree MTOBTOPEHUE TTOHITHIA
¥ METOJIOB Kypca reéOMETPHUH

10-11 knaccoB, cucTeMaTH3aIHs
3HAHUM.

HcTopus pa3BUTHS CTEPEOMETPHH KaK
HAyKH U €€ POJIb B pa3BUTHH
COBPEMEHHBIX MH)XCHEPHBIX

1 KOMITBIOTEPHBIX TEXHOJIOTHIMA

Pemrats crepeoMerpruueckue 3a1aun
Ha J10Ka3aTeIbCTBO MaTEMaTHUYECKUX
OTHOIIIEHU, HAX0XKIECHUE
TCOMETPUYCCKUX BEIMYMH (JJIHH,
yIJI0B, TIIOIAIeH, 00HEMOB).
Hcnonb30BaTh IPH PEIICHAH
CTEPEOMETPHUECKHUX 3a/1a4
TJTAHUMETPUYCCKHE (GaKThl M1 METOTBI.
[TpoBOIUTE JTOTHYECKH KOPPEKTHBIC
JIOKa3aTeIbHbIC PACCYKICHUS

IIPH PEIICHUN CTEPEOMETPHICCKUX

Y IJITAHUMETPUUECKUX 3aJ1a4.
CpaBHUMBATh M aHATM3UPOBATH
pealIbHBIE CUTYAIH Y BBISIBIISTH
BO3MOXKHOCTH €€ MOJICIIMPOBAHUS

Ha SI3BIKE TCOMETPHHU.
MoenupoBaTh peallbHyIO CUTYaITHIO
Ha S3bIKE TEOMETPUU M UCCIICIOBATH
MMOCTPOCHHBIC MOJICITH, B TOM YHCIIC
Y C UCTOJIh30BAaHUEM arapara
anreOpshl.
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Hcnonb30BaTh KOMITBIOTEPHBIE
MIPOrPaMMBI TP PEIICHUH 3a71a4.
[Tonydars mpeacTaBiIeHUE O TEOMETPUHU
KaK O pa3BUBAIOIIEHCS HAYKE,
HCCIIEYIOIIEN OKPYXKAOIIUNA MUP,
CBSI3aHHOM C peallbHBIMU OOBEKTaMH,
TIOMOTAIONIEH PEelInuTh peabHbIC
’KU3HCHHBIE CUTYallUH O POJIU
CTCPEOMETPHH B Pa3BUTHHU
COBPEMEHHBIX MH)XCHEPHBIX

1 KOMITBIOTEPHBIX TEXHOJIOTHIA

OBLIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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OEJIEPAJIBHASA PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

INOACHUTEJIBHASA 3AIINCKA

VYyebHsblii kypc «BeposITHOCTh M CTATUCTHKA» YIIIYOJIEHHOTO YPOBHS SIBJSIETCS
MNPOJOHKEHUEM U PA3BUTHUEM OJHOMMEHHOI'O Y4e€OHOro Kypca yriayOJIE€HHOro ypOBHS
Ha YpOBHE cpeAaHero oOmiero ooOpa3oBaHusl. YUeOHbIH Kypc TMpeaHa3HauyeH
s (OpMUPOBaHUS y OOYYAIOIIMXCSl CTAaTUCTHUECKON KYyJIbTYpbl U NOHUMAHHUS POJIU
TEOPUN BEPOSATHOCTEN KaK MAaTeMaTH4YE€CKOrO MHCTPYMEHTA ISl U3YyYEHUs CIIy4alHBIX
COOBITUH, BeMUYUH U TponeccoB. [Ipu n3ydennn kypca oOoramaroTcsi mpeacTaBICHUS
00y4arouMxcsi 0 METoAax MCCIEI0BaHUs U3MEHYHBOIO MUPA, PA3BUBAETCS MOHUMAaHUE
3HaYMMOCTU M OOLIHOCTHM MaTeMAaTHUYECKHUX METOAOB IO3HAHMS KaK HEOThEMJIEMOM
4acTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHMUSL.

Coneprxanue yuyeOHOro Kypca HalpaBjIeHO Ha 3aKPEIJIEHHE 3HaHWW, NOJYy4EHHbIX
IpU WU3YYEHHU Kypca Ha YpOBHE OCHOBHOI'O OOLIEro OOpa3OBaHMs, U Ha pPa3BUTHE
NPEJICTABIICHUN O CIIy4ailHbIX BEIMYMHAX W B3aUMOCBS3SIX MEXIYy HHUMHU Ha Ba)KHBIX
IpUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI M3 OKpy)Kawluero mupa. B pesynprate
y oOydamomuxcsi  JOJKHO  cPOpMHUpOBaThCA  MpPEACTaBlIeHHME O  Haubolee
YIIOTPEOUTENIbHBIX U OOIIMX MAaTEMaTUYECKUX MOJENAX, UCIOIb3yEMbIX JUIsl ONUCAHUS
AHTPOIIOMETPUUECKUX U JeMOrpauuecKuX BeIMUHH, IOTPEUTHOCTEHN B pa3IMyHbIe poja
U3MEPEHMSIX, JJIMTENbHOCTH  O€30TKa3HOM  pabOThl TEXHUYECKUX  YCTPOWCTB,
XapaKTEPUCTHUK MACCOBBIX SBJICHHI U MPOIIECCOB B OOIIECTBE. Y UCOHBIN KypC SBIISETCS
0a30if 71  OCBOEHUSI BEPOSTHOCTHO-CTATUCTUYECKUX METOJOB, HEOOXOIUMBIX
CHEIMAINCTaM HE€ TOJbKO HHXKEHEPHBIX CIEHHATBHOCTEH, HO TaKXe COIUAIbHBIX
U TICUXOJIOTMYECKHUX, MTOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKU B 3HAYUTEIHHOU
Mepe MCIONb3YIOT alnapar aHajau3a OonbluX AaHHbIX. LleHTpanbHyr0 yacTh yueOHOro
Kypca 3aHMMaeT OOCYXJECHHE 3aKOHA OONbIIMX YHCeNl — (PYHJAAMEHTaIbHOrO 3aKOHA
IPUPOJIBI, UMEIOLIET0 MAaTEMATUYECKYIO (POPMATHU3ALIHIO.

B coorBercTBUM ¢ YyKa3aHHBIMHU IENSIMH B CTPYKType Yy4eOHOTo Kypca
«BeposTHOCT, ¥ CTaTHUCTHKa» Ha YIIYOJIEHHOM YPOBHE BBIICNCHBI OCHOBHBIC
cogepxarenbHble JuHUU: «CiydaiiHble COOBITHS M BeposTHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCET.

[ToMHMO OCHOBHBIX JIMHUM B y4€OHBIN KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUH IpadoB
U TEOPUU MHOKECTB, HEOOXOUMBIE I MOJHOLIEHHOTO OCBOEHHUSI MaTepuaia JaHHOIO
y4e0HOr 0 Kypca U CMEKHbBIX MAaTEMaTHUYECKUX YU€OHBIX KYypCOB.

Copepxanue auHuu «CiaydailHble COOBITHSI U BEPOATHOCTH» CIIY’KUT OCHOBOM
st (OpMHUpPOBAaHUSA TPEJICTABIECHUNA O pacCHpeiesieHUd BEPOSITHOCTEH MEXIY
3HAQYEHUSIMH CIIyYaWHBIX BEIWYMH. BaXHyr0 4acTh B OTOM COIAEPKATEIBHOU JUHUU
3aHUMAET U3yYeHHE T€OMETPUIECKOro 1 OMHOMHUAIBHOTO pacipe/eieHnii 1 3HAKOMCTBO
C X HENPEPBIBHBIMHU aHAJIOraMU — MIOKa3aTeIbHbIM U HOPMAJIBHBIM PacpeCICHUSIMU.
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Templ, CBSI3aHHBIC C  HENpepbIBHBIMU ClyuallHBIMH  BEJIUYMHAMU
U paclpeesICHUAMHU, aKIIEHTUPYIOT BHUMaHUE 00Yy4aroIUXCsl HAa ONUCAHUU U U3YYEHUU
CIlyyallHBIX SIBJICHUM C TIOMOIIBIO HENpPepbIBHBIX (QyHKIMH. OCHOBHOE BHUMaHUE
yIESeTCs MOKa3aTeIbHOMY U HOPMaJIbHOMY PACIIPEIEICHUSM.

B yuebHOM Kypce npeaycMaTpuBaeTcs 03HAKOMHUTEIbHOE M3YUYEHHE CBSA3H MEXKIY
CllyuallHBIMM BEJIMYMHAMU U OIMCAaHUE B3TOW CBA3M C NOMOIIbIO Kod(dduumeHnrta
KOPpEJSILMU U €ro BEIOOPOYHOr0 aHaJIora. DTH 3JIEMEHThI COAEPKaHUs Pa3BUBAIOT TEMY
«/lnarpamMmbl pacceMBaHUs», U3YYEHHYIO Ha YPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHus,
¥ BO MHOTOM OITMPAIOTCS Ha CBEACHUS U3 KypCOB aareOpbl U T€OMETPHUH.

Eme oguH 35eMeHT cojaepaHusi, KOTOPbI Npeajaraerca Ha O3HAKOMHUTEIbHOM
YPOBHE — TMOCIEAOBATEIbHOCTh CIy4YallHBIX HE3aBHCUMBIX COOBITH, HACTYMAIOLIUX
B eAuHULy BpeMeHH. O3HaKOMIIEHHE C PACIPEECICHUEM BEPOATHOCTEH KOJIMYECTBA
TaKUX COOBITUH HOCUT Pa3BUBAIOLIMN XapaKTep U SBISETCS aKTyaJbHBIM Ul OyAYIIMX
aOUTypUEHTOB,  MOCTYMAOIMX HAa  yuyeOHble  CIEUUATbHOCTH,  CBA3aHHbBIC
C OOIIECTBEHHBIMH HAyKaMH, IICUXOJIOTHEN U YIIPABICHHUEM.

OOmiee YKCIO YacoB, PEKOMEHJOBAaHHBIX JUId HW3Y4EHHS Y4eOHOro Kypca
«BeposATHOCTh M CTaTUCTHKa» Ha yriyOJleHHOM ypoBHe, — 68 uvacoB: B 10 kiacce —
34 qaca (1 gac B Henmemo), B 11 kmacce — 34 gaca (1 gac B Hezeno).

COJAEP)KAHUE OBYUYEHUA
10 KVIACC

I'pad, cBs3ubiil rpad, mytu B rpade: nukibl U mnend. CTeneHb (BaJIEHTHOCTD)
BepiuHbI. ['padsl Ha mockocTu. [lepeBbs.

CryvaiiHble 9KCIIEpUMEHTHI (OIBITH) U CITyYaiHbIe COOBITHS. DIIEeMEHTAPHbIE COOBITUS
(ucxompl). BeposiTHOCTE ciydaitHOTO cOOBITHS. bBJIM30CTh 4YacTOTBI W BEPOSTHOCTH
coObIThi. Ciy4daiiHbIC OTIBITBI C PABHOBO3MOXKHBIMU JIEMEHTAPHBIMU COOBITHSMHU.

Onepauuu Haj COOBITHSIMU: TE€peceueHue, OObEIUHEHUE, MPOTUBOMOJIOXKHbBIC
coObITHs. J{narpammel Diinepa. @opmyia ClI0KEHUs BEPOSITHOCTEM.

YCHoBHAasT BEPOSTHOCTh. YMHOXKEHHE BEPOSITHOCTEU. JlepeBO CIy4yalHOro
skcriepuMenTa. Popmyna mosHOM BeposTHOcTU. Popmyna baiieca. HesaBucumbie
COOBITHS.

bunapnblii ciayuyaliHbId ONBIT (MCHBITAHHWE), yCleX W Heynauda. HesaBucumblie
ucnbiTanus. Cepus HE3aBUCUMBIX HCHBITAaHUM 10 TepBoro ycmnexa. llepectaHoBku
u (akropuai. Yucno coueranuii. Tpeyronbauk [lackansa. @opmyna Ounoma HeroToHa.

Cepust HezaBucuMbIX ucnbiTaHui bepuymmu. CnoyualiHblil BIOOpP M3 KOHEUYHOM
COBOKYITHOCTH.

Cnyuaiinas BenmunHa. Pacnipenenenue BeposiTHOCTeN. [narpamma pacnpeaeneHusl.
Onepanuu Haja CllydailHBIMU BelMuMHamMu. buHapHas ciydaitHas BenuuuHa. [Ipumepsl
pacrpesielieHui, B TOM YUCJIe T€OMETPUIECKOe 1 OMHOMUATILHOE.

CoBMecTHOE pacpeeieHne IBYX CIydaliHbIX BeJIMUnH. HezaBucumeble ciaydaitHbie
BEJINYUHBI.
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MaremaTuyeckoe OXHUJAaHHUE CIy4ailHON BenuuuHbl (pactpeaencHusi). [Ipumepsl
NPUMEHEHUS MAaTEMAaTUYECKOT0 OXUAAHUS (CTpaxoBaHue, JioTepes). MareMmaTrnyeckoe
OXUJaHUE OMHApHOW CiydyallHOM BeIMYMHBI. MaTemaTuyeckoe OXKUIaHHE CYMMBbI
CllydaliHBIX BEJIMYMH. MareMaTH4ecKoe OKUAaHUE TEOMETPUIECKOTO U OMHOMHUAJIBHOTO
pacrpeIesICHU .

Jlucriepcus U CTaHAAPTHOE OTKJIIOHEHHUE CIy4YallHOW BEJIMYUHBI (pacrpeiesieHus).
HMucnepcust  OuHApHOW  ciydyallHOM — BeIMYMHBL. ~ MaTemMaTudeckoe  OXHIaHHE
IIPOU3BEICHUS M JUCHEPCUS CyMMbl HE3aBHCUMBIX CIIy4alHBIX BENWYMH. Jlucnepcus
W CTaHAapTHOE  OTKJIOHEHHWE OMHOMHabHOrO  pacnpeneneHus.  Jucnepcus
Y CTaHJIAPTHOE OTKJIOHEHUE TEOMETPUUECKOTO PACTIPEACITICHNUS. .

11 KJIACC

HepaBenctBo YeObiméBa. Teopema UYeOwniméa. Teopema bepnymau. 3akoH
OonplIux yncen. BeiOOpouHbIl MeTO] uccneqoBaHnid. BeIOOpOUHbIE XapaKTEPUCTHKHU.
OreHrBaHNE BEPOSITHOCTH COOBITHSI IO BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTeimumx
TUIIOTE3 C IIOMOUIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepriBHblE  citydaiiHble  BenuuuHbl. [Ipumepsl. DyHKIWA  IIOTHOCTH
BEPOSATHOCTH pacnpeleiicHus. PaBHOMEpHOE paclpefesieHue U €ro CBOWCTBA. 3ajayu,
IIPUBOAAILIME K MIOKA3aTEIIbHOMY PACIIPEIEIEHUI0. 3a1a4y, IPUBOIAIINE K HOPMAIIBHOMY
pacnpeneneHuo. OyHKIMSA IUIOTHOCTH BEPOSITHOCTHU IMOKA3aTEJILHOIO PaCIpEEIeHNs,
(GYHKIMS TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacnpezaesieHust. OyHKIMs TUIOTHOCTH
Y CBOMCTBA HOPMAJIBHOT'O PACIIPEIEIICHUS.

[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3aqauu, MpUBOJASIINE
K pactpenenenuto Ilyaccona.

KoBapuanus nByx ciydailHbix BenuduH. Koo duuneHT TuHEeHHON Koppemsiuu.
CoBMecTHbIE HAOMIOJIEHHS ABYX BEIUMYHMH. BbIOOpPOUYHBI KO3 (UIIMEHT KOPPEISALHH.
Paznmnuue Mexay JIMHEWHOM CBA3BK0 U NMPUYMHHO-CIIEACTBEHHOM CBs3bIO. JIMHEMHAs
perpeccusi, METOl HAMMEHBIINX KBAIPATOB.

INPEAMETHBIE PE3YJIbTATBI

K konmy 10 kinacca o0yJaromuiics Hay4uTcs:

K xoniy 10 xracca 00yJaroniuiicss HAYIUTCS:

CBOOOZHO OMEpUpPOBaTH MOHATUSAMHU: Tpad, MIOCKuil rpad, CBA3HBIN rpad, MyTh
B rpade, 1emnb, MUK, JEPEBO, CTENEHb BEPILIUHBI, IEPEBO CIIYIalHOTO IKCIIEPUMEHTA,

CBOOOZHO ONEPUPOBATH MOHATUIMU: CITy4alHBIN IKCIIEPUMEHT (OTIBIT), CIIydaitHOe
COOBITHE, DJIEMEHTApPHOE ClydalHOe COOBITHE (DJIEMEHTAPHBIM HMCXOMA) CIy4ailHOTO
OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUA B ONBITaX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoJUTh W (QOPMYIHPOBATH COOBITUS: TMEpeceueHre, OOBbEeAMHEHUE JTaHHBIX
COOBITHI, COOBITHE, MPOTHBOIIOIOKHOE JAaHHOMY, UCIOJIB30BaTh AMArpaMMbl Dilepa,
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KOOPDAMHATHYIO TPSAMYIO JUIsl pEIIeHUs 3a7ad, MOJb30BaThCsl (POPMYION CIOKEHUS
BEPOSITHOCTEH I BEPOSITHOCTEH JIBYX M TPEX CIIy4alHBIX COOBITHH;

OIIEPUPOBATH TOHATUSAMU: YCIOBHAs BEPOSITHOCTb, YMHOXXCHHUE BEPOSATHOCTEW,
HE3aBHCHMbIE COOBITHS, JAEPEBO CIYYalHOrO 3KCHEPUMEHTA, HAXOJUTh BEPOSITHOCTU
COOBITUH C TIOMOILBIO MTpaBWJIa YMHOXKEHHUS, JIEpeBa CIIy4allHOTO OIbITa, UCIOJIb30BaTh
dbopMyny mosHOW BeposTHOCTH, (popmyny baiieca mpu perieHUU 3aaad, OMPENesTh
HE3aBHCHUMOCTb COOBITUI MO (POPMYII€ U [0 OPraHU3aLUU CIYyYalHOTO IKCIIEPUMEHTA;

MPUMEHSITh U3y4eHHbIE KOMOMHATOPHBIC (DOPMYJIIBI JUIsl TIEPEYUCIICHUS DJIEMEHTOB
MHOXXECTB, JJIEMEHTAPHBIX COOBITUI CIIy9aifHOTO OIBITAa, PEIICHHs 3a7ad M0 TEOPHHU
BEPOATHOCTEN;

CBOOOIHO OMEPHPOBATH MOHATUSIMU: OWHAPHBIA CIYYalHBIA OMBIT (UCIIBITAHUE),
yCIex U Hey/laya, HE3aBUCUMbIE UCIIBITAHUS, CEPUS UCTIBITAHUM, HAXOIUTh BEPOSITHOCTH
COOBITHII: B CEpUU HCIBITAHUN IO MEPBOrO yclexa, B CEpUM UCHbITaHUM bepHysuiu,
B OIIBITE, CBSA3aHHOM CO CIY4alHBIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO ONEPUPOBATh MOHATUAMH: CIy4dailHas BETUYMHA, pacHpeaeIeHue
BEpPOSITHOCTEH, JMarpaMma pachpejesieHusl, OWHapHas CllydailHas  BeJTUYMHA,
r€OMETPUYECKOE, ONHOMUAIBHOE Pacipele/ICHUE;

ONEPUPOBATH NOHATHUAMU: COBMECTHOE PACIIPEACIICHUE IBYX CIyYaHBIX BEJINYMH,
UCIOJIb30BaTh TAOJIMI[y COBMECTHOTO pacHpeiesieHuss JBYX CIy4yalHbIX BEJIUYHH
JUISl BBIJCTICHUS PACIpPENENCHUs KaXIO0M BEJIIMYMHBL, OINPEACICHUS HE3aBUCUMOCTHU
CIIy4alHbIX BEJINYNH;

CBOOOJITHO OINEPUPOBaTh IOHATHEM MATEMaTUUYECKOIO OXUIAHUS CIydyalHOU
BEJIMYMHBI (pacnpesiesieHusi), NPUMEHSTh CBOMCTBAa MaTEMAaTUYECKOrO OXUIAHUs
Opy  pEIICHWH 3aJa4, BBIUYUCISATH MaTEMaTHUYECKOE OXKUJAHUE OWHOMHUAIBLHOTO
Y TEOMETPUYECKOTO PACIIPEACIICHUN;

CBOOOAHO ONEPUPOBATH MOHATUSIMHU: JUCHEPCUS, CTAHJAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYHUHBI, MPUMEHSATH CBOMCTBA JMCIEPCUU CIIYYaHOW BEIMYUHBI
(pactpenenieHusi) MNpU pEIIEHWM 3a4ad, BBIYKMCIATH JUCIEPCHI0 W CTAHIAPTHOE
OTKJIOHEHUE T€OMETPUYECKOr0 1 OMHOMHAIILHOTO pacipeeIeHUH.

K konmy 11 kiacca o0yJaromuiics Hay4uTCs:

BBIUUCIIATh BBIOOPOYHBIE XAPAKTEPUCTHKU IO JaHHOM BBIOOPKE M OLICHUBATH
XapaKTEPUCTUKU  TEHEPAJbHOW  COBOKYNHOCTHM  JIaHHBIX 1O  BBIOOPOYHBIM
xapakrtepuctukaMm. OILIEHHBaTh BEPOSTHOCTH COOBITUI U TPOBEPATH IPOCTEHIINE
CTaTUCTHUYECKHUE TUIIOTE3BI, MOJIb3YSCh U3yUYEHHBIMU PACIIPEACIICHUSIMU;

IPUBOJIUTH IPUMEPBI 3a/1ad, NPHUBOIAIIMX K ITOKA3aTE€IbHOMY PpacCIpeNeiICHUIO,
3a/a4, MPUBOMAIIMX K HOPMaJIbHOMY pacrnpeaencHuto. OnepupoBarb NOHATHUAMMU:
(GYHKIMS IUIOTHOCTH BEPOSTHOCTH IOKA3aTENbHOIO pachpeneiaeHus, (QyHKUIus
IUIOTHOCTH BEPOSATHOCTH HOPMAIBbHOIO pachpeiesieHus, (QyHKUMsS IUIOTHOCTH U
CBOMCTBA HOPMAJILHOT'O PaCIIpeEIEHNs;

onpeaenaTb KodQPUIMEHT JUHEHHON KOppEemsIuy, BBIOOPOYHBIA KOI(DGUIIHEHT
KOPPEJIALUN.
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10 KJIACC
Ha3Banue KommuaectBo OCHOBHBIE BUJIBI JICITEIbHOCTH
paznena (TeMbl) 4acoB OcHobioe conepianie 00 y4Jaromuxcs
DnieMeHThI Teopuu TpadoB 3 ['pad, cBsa3HBIN rpad, npeacTaBieHue [IpencraBiasaTh OOBEKTHI U CBSI3H
3aJ]a4¥ C MOMOIIbIO rpada. MEXIy HUMU C TIOMOIIBIO rpada,
CrerneHb (BaJICHTHOCTD) BEPUIUHBI. HaXOAUTh MyTHU MEXY BepIIMHAMU
[Tyte B rpade. Llenu u HUKIBL. rpada.
['padbr Ha mitockocTH. JlepeBo Boienars B rpade uenu u HUKIIbI.
CIIy4allHOTO SKCIIEPUMEHTA CrpouTts 1epeBO MO ONMKUCAHUIO
CIIy4alHOTO OIBITA, ONMKUCHIBATH
ClyqaifHbie COOBITHSI B TEPMHUHAX
IepeBa.
Pematp 3a1aun ¢ nOMOIIBIO
rpacdoB
Ciny4dailHbl€ OIBITHI, 3 CryyaitHble S5KCIEPUMEHTHI (OMBITHI) Brinensate u onuceIBaTh

CITyqaitHbIe COOBITHUS
Y BEPOSITHOCTHU COOBITHI

U CIIy4aiHble COOBITHS. DJIEMEHTAPHBIE
coObITus (Mcxo/bl). BeposiTHOCTR
CiydaifHOro coObITHs. BeposTHOoCTH
COOBITHIA B OTIBITaX

C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU

cilydaiiHble COOBITHSI B CITy4aitHOM
OTIBITE.

DopMyIHPOBaTh YCIOBUS MPOBEACHUS
CJIy4alHOTO OIIbITA.

Haxonuts BepOsSTHOCTH COOBITHIA

B OIBITAX C PABHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMH UCXO/IaMU

74



denepanpHas padouas nporpamma | Marematuka. 10—11 kimaccs! (yriryOJieHHBIH yPOBEHB)

Onepanun

HaJl MHOYKECTBaMU

U COOBITHSIMH.
CroxxeHue 1 yMHOKEHHUE
BEPOSATHOCTEM.

Y ciioBHast BEPOSITHOCTb.
He3zaBucumbie coObITUS

[lepeceuenne, 00bEAMHEHNE MHOKECTB
U COOBITHI, MPOTUBOMOIOKHbIE
coObiTust. Dopmyna cioxeHus
BEPOSATHOCTEN Y CIIOBHASI BEPOSITHOCT.
YMHOKEHNUE BEPOATHOCTEM.

®opmyiia yCIIOBHOU BEPOSATHOCTH.
dopMyra MOJHON BEPOSTHOCTH.
®opwmyia baiieca. HezaBucumbie
COOBITHS

Hcnonbs3oBaTh quarpamMmel Jitiiepa

1 BepOaIbHOE ONMKUCAHUE COOBITHI
TMIPY BBIMIOJIHEHUHU OTIEpALIUI

HaJl COOBITUSIMU.

OuieHuBaTh U3MEHEHHUE BEPOSTHOCTEMN
COOBITHI TIO Mepe HACTYIIJICHUS
APYTUX COOBITHI B CITy4ailHOM OIBITE.
Pemars 3agauu, B TOM 4ucie

C UCITOJIb30BAHUEM JI€PEBA CIYUYalHOTO
OIbITa, (POPMYIT CIOKEHHUS

Y YMHOKEHUS BEPOSTHOCTEN

DJIeMEeHTHI KOM6I/IHaT0pHKH

KombOuHaTropHoe rnpaBuio yMHOXKEHUS.
ITepectanoBku u gaxropuan. Yucno
couerannil. Tpeyronpuuk [lackans.
®opmyna 6uHoma HeroToHa

@opMyIMpOBaTh U JOKA3bIBaTh
KOMOWHATOpPHbIE (PaKTHI.
Hcnonb30BaTh TPaBUIO YMHOKEHUS,
M3y4eHHbIE KOMOUHATOPHBIE (POPMYIIbI
VTSI TIEPEYMCIICHUS 3JIEMEHTOB
pa3IMYHBIX MHOKECTB, B TOM YHCIIE
3JIEMEHTAPHBIX COOBITUI B CIy4allHOM
OIIBITE.

[Tomb3oBaThCs hopmysoit

u TpeyroiabHuKoM Ilackans

IUIs OTIpEICTICHUS YHCiIa COYETaHU M.
[Tpumenste Gpopmyny OuHOMA
Herotona g npeoOGpa3oBaHus
BBIpO)KECHU I
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Cepun nocnenoBaTEIbHBIX 5 buHapHBINA CITy9aliHBIN OIBIT Pa30uBaTh Cl0XHBIE SKCIIEPUMEHTHI

ucnblTanui. Mcnbiranus (ucnbpliTaHKeE), ycex 1 Heyaaya. Ha OTACJIbHBIE UCTIBITAHUS.

bepnymnmu. He3aBucumbie ucnbITaHHUS. Pemars 3agaun Ha mouck

Crnyuaiinblii BEIOOD Cepus HE3aBUCUMBIX UCIIBITAHUI BEPOSITHOCTEN COOBITUH B CEPUU

13 KOHEYHON COBOKYIIHOCTHU 1o nepBoro ycnexa. Cepus WCIIBITAHUN J10 TIEPBOTO ycrexa
HE3aBHCUMBIX UCTIBITAHUN bepHysum. U B CEPUSIX UCTIBITAaHUU bepHymm,
CnydaitHblil BEIOOP M3 KOHEUHOU a TAK¥KE B OMBITaX CO CIy4alHbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEUHOU COBOKYITHOCTHU
[IpakTuyeckas pabora C UCTOJb30BaHUEM KOMOMHATOPHBIX
C MCIIOJIb30BAHUEM DJIEKTPOHHBIX ¢bakToB 1 POpMyJ, B TOM UKCIE B XOJE
Ta0JINIL MPAKTHYECKOM pabOThI C IPUMEHEHUEM

CTaHJAPTHBIX (QYHKIIHMA
CitydaiiHbple BETUYUHBI 14 Cmyqaiinas BenmunHa. Pacnipenenenne | OcBamBaTh NOHATHS: CIy4dalHas

U pacrupeieIeHHs

BeposTHOCTEH. Jlnarpamma
pacnpenenenus. Onepanuu

HaJl CJIy4YallHbIMU BEJIMYMHAMU.
[Tpumepsl pactipenenenuii. bunapnas
CIy4daiiHas BeJM4uHA. [ eomerpuueckoe
pacn-penenenue. bunomuanbHoe
pacrnpeaenenue. MareMarnaeckoe
OKUJAHUE CIIyYaWHOW BEJINYUHBI.
CoBMecCTHOE pacnpelesIEHHE ABYX
CIIy4ailHbIX BeIu4YnH. HezaBucumele
Clly4aiiHble BeJM4uHbl. CBOMCTBA
MaTEMATHYECKOTO OKUIAHUS.

BEJIMYMHA, pacipeesieHue, Tadbauma
pacrpenenenus, 1uarpaMma
pacrpeeleHUsI.

Haxonute 3HaueHUs1 CyMMBI

Y TIPOU3BEJICHUS CIIyYalHbIX BEJIUYHUH.
Ctpoutb OUHApHBIE pacipeieIeHUs
10 ONMCAHUIO COOBITHH B CITy4alHBIX
onbITax. CTPOUTH U pacrio3HaBaTh
T€OMETPUUECKOE 1 OMHOMUATILHOE
pacupeneneHusl.

PemaTe 3a7aum Ha BEIYMCIIEHHE
MaTEMATUYECKOT0 0XKUIaHUS.
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MaremaTudeckoe oxkuaaHue OMHapHOM

CIIy4aiiHOM BEJIMYUHBI.
Marematnueckoe OxKu1aHue
Te€OMETPUYECKOTO M1 OMHOMHAIILHOTO
pactpenenenui. ucnepcus

Y CTaHJIapTHOE OTKJIOHEHHUE.
Jucnepcusi OMHAPHON CITydaitHOM
BeJIMYMHBL. CBOMCTBA JUCIIEPCUMN.
MaremaTnueckoe 0KuaaHue
MIPOU3BEJICHUS U TUCTIEPCUS CYMMBbI
HE3aBUCHUMBIX CITy4YalHbIX BEJIMYHUH.
Jucnepcrsi OMHOMHAILHOTO
pacrpeneneHusl.

[TpakTuyeckas pabora

C UCIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINILL

CTpouTh COBMECTHBIE PACTIPEICIICHNUS.
N3yyare CBOMCTBA MATEMATUYECKOTO
OKMIAHUS.

Pemars 3a1a4u ¢ MOMOILBIO
M3YYEHHBIX CBOMCTB.

1o u3ydyeHHbIM (popMysiaM HaXOAUTh
MaTEMaTUYECKAE 0’KHUIAHUS
CIIy4alHBIX BEJINYHMH, UIMEIOLIUX
reOMETPUYECKOE U OMHOMHUAIbHOE
pacnpeneneHus

OcBauBath MOHATHA: TUCIIEPCHS,
CTAaHJAPTHOE OTKJIOHEHHE CITy4YalHOU
BEJINYVHBL.

Haxomute gucnepcuro

I10 PACIIPEIECIICHUIO.

N3yyars cBOWCTBA IUCIIEPCUH.

[To uzydyenHbIM (popMysiaM HaXOAUTh
JIUCTIEPCUI0 OMHOMHUAIBHOTO
pacnpenencHus, B TOM YHCIIE B XOAE
IPaKTUYECKOMN paboThI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KJIACC
HazBanmue KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
OcHOBHOE coziepKaHHe
paznena (TeMbl) 4acoB o0 ydJaromuxcs
3aKoH OOJIBIIIUX YHCET 5 HepasenctBo UeOrniera. Teopema Pa3bupars qokazaresbCcTBa TEOPEM.

YeoOrmmea. Teopema beprymm.
3akoH OouybmKX ynces. BeiOopouHbIit
METOJI KCCJIEOBAHUM.

[IpakTnueckasa padora

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IuUIL

OcBauBaTh BHIOOPOYHBII METO/T
MCCIIeIOBaHMI, B TOM YHUCIIE B XOJI€
PaKTUYECKO paboThI

DJIEMEHTHI MAaTEMATUYECKOMI
CTATUCTUKU

I'enepasibHast COBOKYITHOCTB

U cilydaiiHasi BbIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMH XapaKTEPUCTUKAMU.
OneHka cpeIHEro U JUCIepCUn
IE€HEPAIIbHOW COBOKYITHOCTH

C MIOMOILBIO BEHIOOPOYHBIX
xapakTepuctuk. OueHnBaHue
BEPOSATHOCTEN COOBITUI IO BEIOOPKE.
Craructuyeckas runoresa. [Iposepka
MIPOCTEUIINX TUITOTE3 C IOMOIIBIO
CBOMCTB U3Y4EHHBIX PaCIpPEACIICHHN.
[IpakTnueckas padbora

C MCIOJIb30BAHUEM 3JIEKTPOHHBIX
TalIuIL

OcBanBaTh MOHATHS: TeHEpPATbHAS
COBOKYITHOCTb, BEIOOPKA, BHIOOPOUHOE
CpelHee U BEIOOpOYHAs TUCTICPCHS.
Brraucasts BEIOOpOUYHBIE
XapaKTEPUCTUKHU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKH
TE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBath MOHATHUA: CTATUCTUYECKAS
TUIOTE3a.

O1ieHMBaTh BEPOATHOCTH COOBITUI

Y TIPOBEPSATH MPOCTEUIITNE THUITOTE3bI
Ha OCHOBE BHIOOPOYHBIX JTAHHBIX,

B TOM YHCJIE B XOJI€ MPAKTUIECKOM
paboThI
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HenpepoiBHBIE cliydaliHbIe
BEJIMYMHBI (pacIipe/iesieHus ),
MOKa3aTeIbHOE

1 HOPMAJTLHOE
pacnpenencHus

[IpuMepbl HENPEPBIBHBIX CIYYaHBIX
BeIUYUH. QyHKIKA IIJIOTHOCTH
BEpOATHOCTU. PaBHOMEpPHOE
pacnpenenenue. [Ilpumepsl 3anay,
MIPUBOALIMX K II0KA3aTEILHOMY

Y K HOPMAJIbBHOMY PaclpeIeJICHHUSIM.
@yHKIHS TUIOTHOCTH BEPOSATHOCTH
NIOKAa3aTEIbHOTO PACIIPEACIICHUS.
@yHKIHS TIOTHOCTU BEPOATHOCTH
HOPMAaJIbHOT'O PaCIPEACIICHUS

3HAKOMUTHCS MMOHATUSIMU .
HEIpEPbIBHAS CITydaiiHas

BEJIMYMHA, HETIPEPHIBHOE
pacnipeneneHue, QyHKIUS IJIOTHOCTH
BEPOSITHOCTH.

Haxonuth BepOsSTHOCTH COOBITUIMA
10 TaHHOM (YHKITUH TIJIOTHOCTH.
3HAKOMUTBCSA C MIOHATUSIMU .
MOKa3aTEIbHOE PACIIPEICIICHHUE,
HOPMAaJIbHOE pacrpe/iesicHuE.
BriensaTs no onrucaHuio cay4daiiHble
BEJIMYUHBI, paclpe/IeTICHHbIC

10 TIOKA3aTeJIbHOMY 3aKOHY,

110 HOPMAJIbLHOMY 3aKOHY.
Pa30Oupath nmpumepsl 3a1a4,
MPUBOASIIUX K [TOKA3aTEILHOMY
pacrpeeseHUI0 U K HOpMaJIbHOMY
pacnpeieieHUIo

Pacnpenenenue Ilyaccona

ITocnemoBaTrenbHOCTH OJMHOYHBIX
HE3aBUCHUMBIX COOBITHI.

[Tpumep 3amaun, npuBOAAIIECH

K pacnpeaenenuro [lyaccona.
[TpakTraeckas pabota

C MCIIOJIb30BAHUEM JIEKTPOHHBIX
Ta0JINILL

BriaensaTe no onvcaHuio CIry4anHOro
ONBITa BEJIMUMHBI, pACIIPEACICHHbBIC

o 3akony Ilyaccona.

Pemate 3a7aum, B TOM 4HCIIE B XOJI€
MPaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX (DYHKIIUN SJIEKTPOHHBIX
Ta0JIHII
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CBs3b MeXy CITydallHbIMU 6 KoBapuanus nByx cirydaliHbIX OcBanBaTh MOHATHS: KOBapHALUS,
BEIMYMHAMU BennuuH. Koaduument koppensuuu. KO3(PPUIUEHT KOPPEIALNU, TMHEHHAs
CoBmecTHbIE HAOTIOACHUS IBYX 3aBUCUMOCTb.
BenM4MH. BeiOopouHblil koappuumeHT | OLeHUBaTh XapakTep CBSI3U MEKIY
Koppensiuny. Paznnune Mexay CIIy4ailHbIMH BEJIMYMHAMH, UCXOS
JIMHENHOM CBS3bI0 U IPUUUHHO- U3 MPUPOABI JAHHBIX U BEIYMCIIEHHBIX
CJIEICTBEHHOM CBs3b10. JIMHENHAA XapaKTEPUCTHUK.
perpeccus. [IpakTuueckas padbora Hcnonp30BaTh AuarpaMMbl
C MCIOJIb30BAHUEM DJICKTPOHHBIX paccenBaHMsl ISl ©300paKEHUS
TabHIl COBMECTHOT'O paCCEUBAHUS
JAHHBIX.
Haxoaute ko3¢ uirieHTs ocu
JUarpaMMsbl, B TOM YUCIIE
B XOJI€ MPAKTUYECKOU
paboThl C MPUMEHEHUEM CTaHIAPTHBIX
byHKIINN
O6001eHNEe 11 [IpencraBienne JaHHBIX ¢ TOMOIIBIO [ToBTOpSATH U3y4YE€HHOE U BHICTPAUBATh

U CUCTEMATU3aIUs 3HAaHUU

TaOJUI] ¥ TUarpamMM, onucaTenbHas
CTaTHUCTHUKA, OIIBITHI

C PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH,
BBIYHCIICHUE BEPOATHOCTEN
COOBITHI C MPUMEHEHHEM (POPMYII
U TpaUuecKrX METO/I0B
(xoopauHaTHas npsmMasi, 1epeBo,

CUCTEMY 3HAHUU
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auarpamma Ditiepa), ciaydaiHble
BEJIMYMHEBI U PACIIPEICTICHUS,
MaTEMATUYECKOE OKUIAHUE
CIIy4aliHOM BEJIMYMHBI

OBUIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34
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MEPEYEHB (KOJJUD®UKATOP) IPOBEPSIEMBIX TPEEOBAHUM

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA U DJIEMEHTOB
COAEPKXAHUA ITO MATEMATHUKE

JIns mpoBeeHUsl €IMHOT0 TOCYIApCTBEHHOIO 3K3aMEHa M0 MaTeMaTuKe (najnee —

EI'> mno wmaremaTuke) WCHOIB3yeTCsl TiepeueHb (Koaudukarop) MpOBEpsIeMbIX

TpeOOBaHUN K

pe3yJapTaTaM OCBOEHHMS OCHOBHOH 00pa30BaTENIbHOM IPOTrpaMMBI

CpellHero o01ero o0pa3oBaHus U JIEMEHTOB COJICPKAHUS.

IIposepsiembie Ha EI'D mo MmareMaTHKe TPe0OBaHMA K pe3ybTaTaM OCBOCHHS
OCHOBHOI1 00pa3oBaTeIbHOM POrpaMMBbI CPpeAHero o0ero 00pa3oBaHust

Kon
IIPOBEPSIEMOT'O
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K TPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeILHON MPOTPaMMBbI CPETHETO OOIIIETO
oOpa3zoBaHUs

1

Brnanenue merogamu 10Ka3aTenbCTB, AJITOPUTMAMK PEIICHUS 33]1a4;
yMeHHe (POpMyIMpOBaTh M ONEPUPOBATH MOHATUSMH: OIpEaeIeHNE,
aKkcuoMa, TeopeMa, CIICJICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTeIbhCTBO,
paBHOCWIbHBIE  (OPMYJIMPOBKH;  NPUMEHSITh  MX;  YMEHHUE
dbopMyIMpoBaTh O00paTHOE W IPOTHBOMOJIOKHOE YTBEPXKIICHUE,
NPUBOJUTh TPUMEPHI U KOHTPIPUMEPBI, MCIOIB30BaTh METO]
MaTeMaTH4IeCKON WHIYKITUH; MIPOBOUTH JTIOKa3aTeIbHbIC
pacCyKIeHUs TpU pEIICHUW 3aj]ad, OICHUBATh JIOTHYCCKYIO
MPAaBWIBHOCTh PACCYKJEHUN; YMEHHE OIECPHPOBATH IMOHATHSIMHU:
MHOXKECTBO, ITOJMHOKECTBO, OIEpaIliy HaJ MHOXKECTBAMH; YMCHHE
UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar sl OMHCAHUS
pEaTbHBIX TPOIIECCOB U SIBJICHUH U MPHU PEIICHUH 33/1a4, B TOM YHCIIE
U3 JIPYTuX Y49eOHBIX MPEAMETOB; YMEHHE OINEPHPOBATH TOHSTHIMHU:
rpad, cBs3HBIN Tpad, AepeBo, MUKI, Tpad HA IMIOCKOCTH; YMEHUE
3aJlaBaTh ¥ ONHUCBHIBaTh Ipadbl  Pa3IMYHBIMA  CIOCOOAMH;
UCIOJIb30BaTh Tpadbl MpU PEIICHUH 33124

YMeHue onepupoBaTh NOHATUSAMU: HATypaJIbHOE YUCIIO, LIEJIOE YUCIIO,
CTEIIEHb C LEJbIM [I0Ka3aTeleM, KOPEHb HATypajbHOM CTEICHU,
CTEIIEHb C PALIMOHAIBHBIM I10KA3aTEJIEM, CTEIIEHb C JEHCTBUTEIbHBIM
nokaszaresieM, Jorapupm dYHuCla, CHHYC, KOCHUHYC M TaHTEHC
IIPOU3BOJIBHOIO YHCIIA, OCTATOK 10 MOAYJIIO, PALIMOHAIBHOE YMCIIO,
UPPALMOHAIBHOE  YMCJIO, MHOXKECTBA  HATypaJlbHbIX,  LEJbIX,
palOHANBHBIX, JEUCTBUTEIBHBIX YHCEN; YMEHHE HCIOJb30BaTh
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NpU3HAKU ASTUMOCTH, HAUMEHBIINI 00Ul IeNuTeNh 1 HauMeHbIIIee
o0riee KpaTHoe, anroput™ EBKiuaa mpu peneHnu 3a1a4; 3HaKOMCTBO
C pPa3NMMYHBIMUA TIO3UIMOHHBIMUA CHCTEMaMHU CUHUCIICHUS; YMEHHE
BBITIOJIHATD BBIUMCICHUE 3HAYCHUN W MPeoOpa3oBaHUS BhIPAXKEHUUN
co creneHsMH U Jorapudmamu, npeoOpa3oBaHHs  IPOOHO-
pallMOHANBHBIX BBIPAKEHUH; YMEHHE OINEpUpOBATh IMOHATUSMU:
[0CJIeI0BATENbHOCTD, apu(PMETHUECKAsI TPOrPECCHsi, FeOMETpUIECKast
nporpeccusi, 6€CKOHEYHO YObIBaIOIasi FreOMETpPUUYECKasl MPOrpPecCHs;
yMEHHE 3a7aBaTh IOCIEIOBATEILHOCTH, B TOM YHCIE C MOMOIIbIO
PEKYPPEHTHBIX  (GOPMYN, YMEHHE ONEPHUPOBATh  MOHATHUSIMU:
KOMILJIEKCHOE YHCIIO, CONPSIKEHHbIE KOMILJIEKCHBIE YHWCNA, MOJIYJb
U apryMEeHT KOMIUIEKCHOTO 4Hcia, (opMma 3amucd KOMIUIEKCHBIX
gyucen (reoMeTpuueckas, TPUTOHOMETpUYecKas M anredpanyeckas);
yMETh TPOU3BOJIUTH apu(METHUECKHE JEHCTBUS C KOMIUICKCHBIMU
YHUCIIaMU; IPUBOIUTH MPUMEPHI UCTIOIH30BAHNUS KOMILUIEKCHBIX YHCET;
ONEepUPOBaTh MOHATUSAMH: MaTpuna 2 X 2 u 3 X 3, ONpeleauTesb
MaTpULbl, TEOMETPUUECKUN CMBICIT OTIPEETUTEIIS

YMeHue onepupoBaTh MOHATUSAMU: PAlMOHAIbHBIE, UPPALMOHAIIBHEIE,
NOKa3aTeJIbHbIE, CTENIEHHBIE, JIOTAPU(PMUUECKUE, TPUTOHOMETPUIECKUE
YPAaBHEHUS W HEPABEHCTBA, HX CHUCTEMBI; yYMEHUE ONEpPUpPOBaATh
HNOHATUSAMU: TOXKJECTBO, TOKIECTBEHHOE TPe0Opa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPABHEHHUW W HEPABEHCTB, PaBHOCWJIBHOCTH
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHUE pellaTb YypaBHEHUS,
HEpPaBEHCTBA M CUCTEMBI C MOMOLIBIO PA3JIMYHBIX MPUEMOB; PEIIAThH
YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI C MapaMETPOM; MPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJISl PELIEHUS] MaTeMaTH4eCKUX
3a]a4 1 33a4 U3 pa3InyHbIX 00JacTell HayKy U peallbHOW XKU3HU

YMeHue onepupoBaTh MHOHATUSAMHU: (DYHKIUS, YETHOCTh (PYHKLUH,
NEPUOIUYHOCTD (DYHKIIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMM, DSKCTpeMyM (yHKUMH, HauOospliee W HaUMEHbLIEE
3HaYeHUs] (YHKIMM Ha TMPOMEXKYTKE, HEmpepbiBHAasA (QYHKIHS,
acCUMNTOTHl Tpaduka (QyHKUIMU, TepBasi W BTOpas MPOU3BOHAS
(GYHKUIMH, TEOMETPUYECKHI W (PU3NYECKH CMBICI MPOU3BOIHOM,
nepBoOOpa3Hasi, OIpPENENICHHbII HMHTErpajl; yMEHHE HaXOJHTh
aCUMNTOTHl Tpaduka (QYHKIMHM; YMEHUE BBIYHMCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUS, YACTHOIO M KOMIO3ULINU (DYHKIIMH, HAXOIUTh
ypaBHEHHE KacaTellbHOM K Tpaduky (yHKIMH, yMEHUE HaXOIUTh
IPOM3BOAHBIE 3JEMEHTApHbIX (QYHKIUI; YyMEHHE HCIHOIb30BaTh
IPOU3BOJIHYIO JUIsSl UCCIENOBaHUS (DYHKIMH, HAXOAUTh HAUOOJbILINE
Y HauMEHbIIME 3HaYeHUsd (PYHKUHUNA; CTPOUTHh Ipa)uKu MHOTOYJIEHOB
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C MCIIOJIb30BAHMEM ammapaTa MaTeMaTUYeCKOro aHaJIN3a; MPUMEHSTh
OPOM3BOJHYIO  JUIsl ~ HAXOXKJEHUA  HAWIY4dIIero  pelIeHHs
B NPUKIAIHBIX, B TOM YHUCJIE€ COLHMAIBHO-?’KOHOMHUYECKUX
U (u3myeckux 3aJavyax; HAXOAWUTh IUIOMAAM U OO0BEeMbI (QUTYp
C TIOMOUIbIO HHTErpajia; NPUBOAUTH NPUMEpPhl MaTeMaTH4YECKOTro
MOJIETTMPOBAHMSI C TOMOIBI0 U hepeHIINaTbHBIX YpaBHEHHM

YMeHue onepupoBarh MOHATUAMM: Trpapuk GyHKUUHA, oOpaTHas
GyHKIMA, KOMIO3UIUS QYHKIUH, TUHEHas QYHKIKS, KBapaTHUHAs
byHKIIMA,  panMoHanmbHas ~ (QYHKIMS,  CTENEeHHas  (QyHKIHS,
TPUTOHOMETpUYEeCKUE (YHKIUHU, OOpaTHbIE TPUTOHOMETPUUECKHUE
GyHKIMM, TOKa3zaTenbHas W Jorapudmuueckas (yHKIUH; YMEHHE
CTPOUTDH IpaUKU U3YUYECHHBIX (DYHKIUH, BBIIOIHITH MPE0oOpa3oBaHuUs
rpaduKoB (PyHKLMMH, UCIIOIB30BAaTh PAPUKH ISl U3yUEHUS ITPOLIECCOB
Y 3aBUCUMOCTEH, IIPU PELIEHUH 3a/1a4 U3 IPYTUX Y4eOHBIX IIPEIMETOB
U 3aJa4 U3 pealbHOM MXU3HU; BBIPAXKaTh (HOpMyJiaMU 3aBHCHUMOCTH
MEXy BEIMYMHAMH; WCIOIb30BaTh CBOWCTBA M Tpapuku (PyHKIUN
JUIA pelIeHUs YpaBHEHWW, HEPABEHCTB M 3a7ad C IapaMeTpamu;
n300pakaTh Ha KOOPJAWHATHOM TIJIOCKOCTHM MHOXKECTBA pEIICHUMN
ypaBHEHUH, HEPABEHCTB M X CHCTEM

YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIIC
Ha TIPOLICHTHI, JOJIU U YacTU, Ha JABWIXKEHHE, pabOTy, CTOUMOCTH
TOBapOB M YCIYT, HAJIOTH, 3aJa4 U3 00JIACTU yIpaBJIEHUS JINYHBIMU
U CeMeHWHbIMU (PUHAHCAMM); COCTaBISITh BBIPAKCHUS, ypaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBbI IO YCIOBUIO 33/1a4M, HCCIIEIOBATh
MOJIYUCHHOE PEIICHUE U OIICHUBAThH MPABIONOJ00HOCTh PE3YIbTATOB;
YMEHHE MOJAEIUPOBATH PEATbHBIC CUTYAllMM HA SI3bIKE MATEMaTHKU;
COCTaBJISITh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA W HX CHUCTEMBbI
0 YCIOBHUIO  33/ladyd, MCCIENOBAaTh MOCTPOEHHBIE  MOZIEIH
C WCHOJb30BAaHHUEM  ammapata  aireOpbl, HHTEPIPETUPOBATH
MOJIYYEHHBIN PE3YIbTAT

YMeHue omnepupoBaTh IMOHATHSAMH: CpeaHee apudMETHYECKOE,
MeJuaHa, HauboJbIlee U HAaMMEHbIIIEe 3HaYEHUsI, pa3Max, TUCIIePCHs,
CTaHJapTHOE OTKJIOHCHHE YUCIOBOrO HaOOpa; yMEHUE H3BJICKATh,
WHTEPIPETUPOBATh HWH(OPMAIHNIO, TPEICTABICHHYI0 B TaOJHIAX,
Ha JuarpaMmax, rpadukax, OTPaKaIONIyl0 CBOWCTBA pPEATbHBIX
MPOIIECCOB W SBJICHUH; TMPEACTABIATh WH(OPMAIUIO C ITOMOIIBIO
TaOJIUIl W UAarpaMM; HCCIIENOBAaTh CTaTHUCTUYECKHE NAaHHBIC, B TOM
YuCjie C TNpUMEHEHHWEeM TpadUuuecKruX METOOB M DIEKTPOHHBIX
cpenctB; rpadUUeCKH HCCIIENOBaTh COBMECTHBIC HAOJIOICHUS
C IMOMOIIBIO THarpaMM PacCEUBAHUS U JIMHEWHOW PErpeccuu
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YMeHue onepupoBaTh MOHATHIAMU: CIyYaWHBIA ONBIT U CIy4aWHOE
COOBITHE, BEPOSITHOCTh CIYy4aWHOTO COOBITHS; YMEHHUE BBIYUCIISTH
BEPOSATHOCTh C MCHOJb30BAHUEM TpapUUECKUX METO/I0B; MPUMEHSIThH
(OpMyJIBI CIIOKEHUSI U1 YMHOXKEHHSI BEPOSTHOCTEH, (POpMYyIly MOJTHOM
BEpOSTHOCTH, (¢opmyny bepHymin, KoMOWHAaTOpHbIE  (aKTHI
U (popMysbl; OLIEHMBATh BEPOSITHOCTU PEATbHBIX COOBITUN; yMEHHE
ONEPUPOBATH TMOHATUSAMM: CIy4alHas BEJIWYMHA, PACHpPENCIICHUE
BEPOSATHOCTEM, MaTeMaTU4eCKOe O’KMJIaHUE, TUCIIEPCUS
U CTaHJAPTHOE OTKJIOHEHHE CIIy4alHOW BEJIWYUHBI, (QYHKIIUU
pacupeneneHuss M INIOTHOCTM PaBHOMEPHOTO, IIOKa3aTEIbHOIO
Y HOPMaJbHOI'O PACIpPENENICHUN; YMEHHE MCIOJIb30BaTh CBOMCTBA
V3Y4YCHHBIX paCHpeleseHud [ peuleHus 3a4ad; 3HAKOMCTBO
C TOHATUSAMH: 3aKOH OOJBIIUX YHCEN, METOAbl BBIOOPOUYHBIX
VCCIICOBAaHNI; YMEHHUE IPUBOAWUTH IPUMEPHI IMPOSBICHUSA 3aKOHA
OONBIINX YKCET B MPUPOAHBIX M OOIIECTBEHHBIX SIBICHUAX; YMEHHE
OIEpUPOBATh  IOHATHUSMH: COYETAaHUE, IIEPECTAHOBKA, YMCIIO
COUETaHWM, YHUCJIO TEepecTaHOBOK;, OwHOM HbloTOHA; yMeHHE
IPUMEHATh KOMOMHATOpPHBIE (PAKThl M PACCYKIAEHUS JUIsl pELICHUS
3aJa4; OLICHUBATb BEPOATHOCTH pPEAbHBIX COOBITUN; COCTaBIIATH
BEPOSTHOCTHYIO MOJEIb M  HMHTEPOPETUPOBATH  IOJYYEHHBIN
pe3yabpTar

YMeHue onepupoBaTh MOHATHSAMH: TOYKA, NpsiMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIJIA, IUIOCKHA Yrod,
JNBYIPaHHBIA YroJI, TPEXI'PAHHBIM YroJj, CKPELIWBAIOLIUECS IPSMBbIE,
NapaJJIeIbHOCTh U NEPIEHANKYIIIPHOCTD MPSMBIX U INTIOCKOCTEH, YOl
MEXKIY NPSIMBIMHU, YTOJ MEXKIY NMPSAMON U IJIOCKOCTBIO, YTOJl MEXKIY
IJIOCKOCTSIMHM, PACCTOSIHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSIHUE
MEXAY HpSIMBIMH, PACCTOSSHUE MEXKIAY IUIOCKOCTAMH; YMEHHE
UCIOJIb30BaTh MPHU PEIICHUU 3a7a4 W3y4deHHBbIE (DAKThl U TEOPEMBI
IUTAHUMETPUH; YMEHHE OLIEHUBATh Pa3MePbl 00OBEKTOB OKPYIKAIOILETO
MHpa;  CTPOUTHh  MAaT€MaTU4YECKHE  MOAEIA C  IOMOIIbIO
FEOMETPUYECKUX TOHATUNA W BEIUYUH, PEIIATh CBSI3AHHBIE C HUMH
IIPaKTUYECKUE 3a0a491

10

YMeHue onepupoBaTh MOHATUAMMU: IUIOMAb QUTYPBI, 00BEM (PUTYPBI,
MHOT'OI'PaHHUK, NIPaBUJIbHBIN MHOT'OI'PaHHUK, CEueHue
MHOTOTpaHHUKa, KyO, Mapajulefenurnes, npu3Ma, nupamuaa, purypa
U TOBEPXHOCTh BpalleHUs, HUWIMHIAP, KOHYC, 1ap, cepa, Mmiomaab
cdepbl, IUIOUIANb MOBEPXHOCTH MHPAMUIbI, TMPU3MBI, KOHYCa,
IWIMHAPA, O0BEM Ky0a, NPSAMOYTOJIBHOTO —MapajulesenuIena,
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NApaMUbl, IPU3MBL, ULWJIMHIpA, KOHyca, Iapa, pa3BepTKa
IIOBEPXHOCTH, CEUEHMS KOHyCa W ULWIMHJIPA, IApauIeNIbHBIE OCHU
WIA OCHOBAaHUIO, CEYEHME IIapa, IJIOCKOCTh, Kacaroulascs cgepsl,
LWJIUHIpa, KOHYCa; YMEHHE CTPOMTh CEYEHHWE MHOTOTPAaHHUKA,
n300pakaTh MHOTOIPaHHUKH, (DUTYPHI U TIOBEPXHOCTH BpAILlEHUs, UX
CEYEHUsA, B TOM YHUCJE C IMOMOIIBIO AJIEKTPOHHBIX CPEACTB; YMEHHUE
OPUMEHSATh CBOMCTBA TE€OMETPUYECKUX (UTYp, CAMOCTOSTEIBHO
dopmynupoBaTh ONpeAeNeHUs] U3ydyaeMbIX (UTYp, BBIIBUTATH
TUNOTE3bl O CBOWCTBaX M TMpPHU3HAKAX TIE€OMETPUUECKUX GuUryp,
O0OCHOBBIBaTb ~ WMJIM  ONpOBEpPrarb UX; YMEHHE IPOBOJUTH
KjJaccu(ukanuo (GUryp Mo pasiaMyHbIM IPU3HAKaM, BbIIOJIHATH
HEO0XOIUMBIE TOIIOJTHUTEIIbHBIE IOCTPOEHMUS

11

YMeHue omepupoBaTh TOHATHUSMH: JBIKEHHE B MPOCTPAHCTBE,
napajuiebHbIN epeHOC, CHUMMETPHS Ha TUIOCKOCTU U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHUE TMOJI00Ms, MOJ00HBIE (UTYPHI;, YMEHHE
pacrno3HaBaTh paBHBIC U MOJO00HBIE (DUTYPHI, B TOM YHKCJIE B IPUPO/IEL,
UCKYCCTBE, apXUTEKTYPE; UCIIOIB30BaTh TEOMETPHUUECKHUE OTHOIICHUS
IpU PEIICHUU 33J]a4; HaXOJUTh T€OMETPUUECKUE BETUYUHBI (JIJIMHA,
yroJj, IUiouiaab, 00beM) IpPHU PEIICHUH 3334 U3 JIPYTrUX Y4eOHBIX
OpeIMETOB W U3  pEAbHOM  KU3HU, YMEHHE  BBIYUCIATH
TE€OMETPUYECKUE BEIMYUHBI (ATTMHA, YT O, IIOMaAh, 00beM, TIIOIMAIh
MTOBEPXHOCTH), MCIOJB3YysS W3Y4YCHHBIC (OPMYJIBI U METOIbI, B TOM
YuCie: IUIONaJbh TOBEPXHOCTH MHPAMUJIBI, TPU3MBI, KOHYCa,
UWJIUHIpa, IUomanb cdepbl; 00beM Kyba, MNPSIMOYTOJILHOTO
napajsieNienuieia, TUupaMuabl, TPU3MbI, IWIMHAPA, KOHyca, IIapa;
YMEHHE HaXOJAUTh OTHOIIIEHHUE 00bEMOB MOTI00HBIX GUTYD

12

YMeHue onepupoBaTh MOHATHUSMM: IPSAMOYrOjbHasg  CHUCTEMA
KOOpAMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPIUHATHI BEKTOPA, CyMMa
BEKTOPOB, IMPOU3BEACHUE BEKTOPA HA YMCIIO, PA3IOKEHHUE BEKTOPA
1o 6a3ucy, CKaJIIpHOE MPOU3BEACHNE, BEKTOPHOE ITPOU3BEIEHUE, YT O
MEXIY BEKTOpPaMH; YMEHHE UCII0JIB30BaTh BEKTOPHBIN
Y KOOPJAWHATHBIM METOJ JUIsl pELIEHNs T€OMETPUYECKHX 33/1a4 U 3a/1a4
IPYTrUX y4eOHBIX IPEIMETOB

13

YMeHue BbBIOMpAaTh NOAXOASAIIMA METOA JMJIi pELICHUs 3a/1ayu;
[IOHUMaHWE 3HAYMMOCTH MAaTEMAaTUKU B HU3YYEHHUHU IPUPOAHBIX U
OOLIECTBEHHBIX TMPOLECCOB U SBJICHUH; YMEHHE paClO3HABAThH
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B HUCKYCCTBE, YMEHHE IPUBOJUTH
IIPUMEPBl  MATEMATUYECKUX OTKPBITUA POCCUMCKOW U MHUPOBOH
MaTeMaTU4ECKON HAYKH
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HepequL JIEMEHTOB COACpPKaHMsA, IPOBEPHACMbBIX HA EI'D mo maTemaTuke

Kon [IpoBepsieMblii 27IEMEHT COJEP>KaHUS
1 Uucna v BIUUCICHUSA

1.1 HarypanbHeie u nensie yncna. [Ipu3Hakyn 1eIMMOCTH LENbIX YUCEN

1.2 Panmonanbabie yncia. OOBIKHOBEHHBIC M JICCATHYHBIC IPOOU, MPOICHTHI,
OeCKOHEUHbIE IEPUOInYECKue ApoOu

1.3 | Apudmernueckuii KOPEHb HaTypaJlbHOU CTEIICHH. [elictBus
c apu(pMEeTHIECKUMU KOPHSIMH HATYPaJIbHOW CTETICHU

1.4 | Crenenb c uenbiM nokazateneM. CTeneHb ¢ pallMOHAJIbHBIM MOKa3aTeIeM.
CBolicTBa CTENIEHU

1.5 CuHyc, KOCUHYC U TaHT'€HC YUCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAHT'€HC YMCIOBOTO apryMeHTa

1.6 | Jlorapudm uncna. JlecaTuanbpie 1 HATYpaJIbHBIE JOTAPUPMBI

1.7 | JleiicTBuTenbHble ynuciaa. ApudpMeTuuecKre onepaluu ¢ 1eHCTBUTEIbHBIMU
yucinamu. [IpuOnukeHHbIE BBIUMCIICHUS, MPaBUa OKPYTJICHUS, MPUKUIKA
U OIICHKA Pe3yJIbTaTa BHIYUCIICHUN

1.8 | IIpeobpazoBaHue BeIpaKEHUN

1.9 KommiekcHbie yucna

2 VYpaBHEHUS 1 HEPABEHCTBA

2.1 [enpie u ApoOHO-paAITMOHATIEHEIC YPAaBHECHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 | Tpuronomerpuueckrue ypaBHEHUs

2.4 | Iloka3zarenbHbIC U JOTapuU(PMUYECKUE YPABHEHHUS

2.5 | llensle u 1poOHO-paIOHAIbLHBIE HEPABEHCTBA

2.6 | UppanuonanbHble HEpABEHCTBA

2.7 [lokazarenbHbIe U JTOrapu(PMUUIECKUE HEPABEHCTBA

2.8 | TpuroHoMeTpu4YeCcKUe HEpaBEHCTBA

2.9 CucTemMbl U1 COBOKYITHOCTH YPAaBHEHUW 1 HEPABEHCTB

2.10 | YpaBHeHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 | Marpurna cucTeMbl JIMHEWHBIX ypaBHEHUN. OnpeaenuTeh MaTPHUIIbI
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3 Oynkuuu U rpadpuKu
3.1 OyHKIMsA, cnocodbl 3anaHud (QyHkuuu. ['padpuk QyHkumu. Bzaumno
oOparable (yHKIMU. YeTHple W HeuyeTHble QyHkuuuU. llepuogmueckue
byHKIIUN
3.2 OO6unacTh onpeeneHuss 1 MHOXKECTBO 3HaueHui ¢yHkiuu. Hymu dbyHkimu.
[TpomexxyTku 3HaKOMOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
Makcumymbpl u MUHUMYMBI (GyHKIMH. HaunbGonbiiee u HanMeHbIee
3Ha4YeHHe PYHKIIMN Ha TIPOMEKYTKE
3.3 | Crenennas (QpyHKUHMS ¢ HaTypaJdbHBIM U IIeJIbIM MOKa3zaTeneM. Ee cBoiicTBa
u rpadpuk. CBoicTBa U rpaduk KOpHS N-0if cTeneHu
3.4 | Tpuronomerpuueckue QyHKIUHU, UX CBOMCTBA U TrpaduKu
3.5 |IlokazarenpHas u Jorapudmuyeckas GyHKIIMU, UX CBOMCTBA U IPpapuKH
3.6 | Touku paspbiBa. AcuMnOTOTHl TpapukoB (yHkuui. CBoiicTBa (YHKIIHIA,
HEMPEPHIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeIbHOCTH, CITIOCOOBI 3aJJaHUS ITOCIICOBATEILHOCTEN
3.8 | Apudpmernueckas U reoMeTrpuueckas mporpeccur. Popmyna CIOKHBIX
IPOLICHTOB
4 Hauana marematndeckoro aHammsa
4.1 [IpousBonnast pynkuuu. [IpousBoaHbIE 31€MEHTAPHBIX (PYHKIINI
4.2 [Ipumenenne MPOU3BOJHON K HCCIEAOBaHUIO (DYHKIIUNM HA MOHOTOHHOCTH
U JKcTpeMyMbl. HaxoxiaeHue HauOONbIIEr0 W HAaUMEHBIIET0 3HAYEHUS
(GyHKIIMHM Ha OTpe3Ke
4.3 | IlepBooOpasnas. MHTerpan
S) MHoecTBa U JIOTHKa
5.1 MHoxecTBO, oniepanuy Hajli MHOXKecTBaMHU. Jluarpammsl Diinepa — Benna
5.2 |Jloruka
6 BeposiTHOCTD U cTaTHCTHKA
6.1 | OmnwucarenbHas CTaTUCTHKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
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7.2 [IpsiMbl€ U TJIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOrOrpaHHUKH

7.4 | Tena u MOBEPXHOCTHU BpAIICHUS

7.5 | KoopauHaThl U BEKTOPbI
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