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PabGouast mporpamma ydeOHoro mpenmera «Marematuka: anreOpa W Hadaua
MaTeMaTHYECKOro aHajln3a, TeOMETPHs» Ha YPOBHE CPEIHEro o0Iero oopa3oBaHusi cOCTaBiIeHa
Ha OCHOBE MPHUMEPHOI paboueil mporpammsbl yaeOHOTO ipeameTa «MaTtemaTnkay, TpeOoBaHUH K
pesynbTaTam ocBoeHus Ha yriayoiaennom ypoae OOIT COO, npencraBnennbix B @I'OC COO, a
Takke DenepabHON MPOrpaMMBbl BOCIIUTAHUS U MOAJICKUT HEMOCPEICTBEHHOMY MPUMEHEHUIO

npu peanuszanuu oos3arensHor yactu OOIT COO.

1 TTOACHUTEJIBHASA 3AITMCKA

1.1 OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «MATEMATHKA:
AJITEBPA U HAYAJIA MATEMATHUHYECKOTI'O AHAJIN3A, TEOMETPUS»

Pabouas mporpamma mo ywyeOHomy mnpeamery «MartemaTuka: anrebpa U Hadana
MaTeMaTHYeCKOro aHaiu3a, FeOMEeTpHUs» yriiyOJEHHOro ypoBHsA Juid oOydarommxcs 10—11
KJIacCOB pa3paborana Ha ocHoBe @DenepasbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa CpeJHero olIiero oopazoBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpEOOBaHMIA,
IPEIbABISEMBIX K MaTEMaTUUECKOMY O0pa30BaHUIO, U TPAAULIMNA POCCUIICKOro 00pa3oBaHUs.
Peanuzanuss mporpaMmbl  oOecrieuyMBaeT — OBJIAJCHHUE  KJIIOUYEBBIMU  KOMIIETEHLMSAMH,
COCTaBJISIIOLIMMHU OCHOBY JJISi CaMOPa3BUTHS W HENPEPHIBHOTO 00pa30BaHUs, IEJIOCTHOCTh
OO0IIEKYIbTYPHOTO, INYHOCTHOTO U IIO3HABATEJILHOTO Pa3BUTHSI IMYHOCTH 00YYaOLIUXCS.

B paboueli mnporpamme yuTeHbl uien U nojoxkeHus «KoHuenuuum pa3BUTHS
maTreMaThueckoro oOpasosanus B Poccuiickoit denepauuu». B cooTBeTcTBUN ¢ Ha3BaHUEM
KOHLENIIMM MaTeMaTU4Yeckoe OO0pa3oBaHHME [JOJKHO, B YAacCTHOCTH, pelIaTh 3ajady
o0ecrieyeHnss HEOOXOAUMOIO CTpaHe 4YMcia BBIMTYCKHUKOB, MaTeMaTHuYecKas IMOJA- TOTOBKa
KOTOpBIX JOCTaTOYHA [UIsl TPOJODKEHHS OOpa30BaHUS IO Pa3IUYHBIM HAIpPABICHUSM,
BKJIIOYAs IperojiaBaHue MaTeMaTHKH, MaTeMaTH4ecKue HccleloBaHus, padoTy B cdepe
MH(OPMALIMOHHBIX TEXHOJOTHH M JIp., a Takke oOecredeHus Uid KakJIoro o0y4aromierocs
BO3MOYKHOCTH JIOCTH)KEHUSI MaTeMaTHUeCKOW IOATOTOBKH B COOTBETCTBUU C HEOOXOAUMBIM
emy ypoBHeM. VIMeHHO Ha pelleHre 3TUX 3a/a4 HaieneHa Pabouas nmporpamMma yriyGi€HHOTO
YPOBHSL.

B »snoxy mudpoBoit Tpanchopmamum Bcex cdep uenoBeuecKo JesTeTbHOCTH
HEBO3MOXKHO CTaTh 00Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 Xopolleld MareMaTHyecKon
MOJATOTOBKUA. JTO OOYCJIOBJIEHO TEM, YTO B HAIlM JHU PACTET YUCIO CHEIHATIbHOCTEH,
CBSI3aHHBIX C HEIMOCPE/ICTBEHHBIM NMPUMEHEHHEM MaTeMaTUKHU: U B cepe SKOHOMUKH, U B
Ou3Hece, U B TEXHOJOTUYECKUX 00IacTsIX, U Jake B TYMaHUTApHBIX cdepax. Takum oopazom,
Kpyr oOyyaromuxcs, s KOTOpBIX MaTeMaTHKa CTaHOBUTCS 3HAYMMbIM HPEAMETOM,
¢byHIameHTOM 0O0Opa30oBaHMs, CYLIECTBEHHO pacliupsierca. B Hero BXOAST HE TOJBKO
oOyyarommuecsi, MJIaHUPYIOUINE 3aHUMAThCs TBOPYECKOM M MCCIEOBATENbCKON paboToi B
o0nacTu MaTeMaTHKH, UHPOPMATUKH, (PU3UKH, SKOHOMHUKU M B IPYrHX 00NacTAX, HO U Te,
KOMY MaTeMaTHKa HYy)KHa JUIsI HCIOJb30BaHMA B  Hpodeccusix, He CBI3aHHBIX
HEIOCPEICTBEHHO C HEH.

[IpuknagHas 3HAYUMOCTH MaTeMaTHKH OOYCJIOBIIEHa TeM, YTO €€ MpeaMeTOM
SABISAIOTCS  (PYHIAMEHTAIbHBIE CTPYKTYPHl HAIIET0 MHpA: MPOCTPAHCTBEHHBIE (QOpPMBI U
KOJINYECTBEHHBIE  OTHOUIEHUS, (GyHKIIMOHATBHBIE ~ 3aBUCHUMOCTH M KaTeTOPHUH
HEOIPEAEIEHHOCTH, OT IMPOCTEUIINX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, JI0



JIOCTAaTOYHO CJIOKHBIX, HEOOXOAMMBIX JJIsl Pa3BUTHsI HAYYHBIX U TEXHOJOrMUYeCKuX uueil. bes
KOHKPETHBIX MaTeMaTH4YeCKMX 3HAHUW 3aTpyJHEHO MOHMMAaHHWE MPHUHIIUIIOB YCTPOMCTBA U
UCTIOJIb30BaHUSI COBPEMEHHOM TEXHHMKH, BOCIPHATHE W HWHTEpHpeTanus pa3zHooOpa3zHOU
COLIMAJILHOM, SKOHOMHYECKOH, MOIUTHYECKONH HHpopManuu, Manod3pPpeKTUBHA MOBCEAHEBHAS
NpakTU4ecKas JesITeIbHOCTh. Bo MHOrmX cdepax mnpohecCHOHATBHONW —AESITeIbHOCTU
TpeOyIOTCS YMEHHS BBINOJHATh PAcu€Thl, COCTABJIATH AITOPUTMBI, MPUMEHATH (OPMYIIbI,
OPOBOJIUTH TI'COMETPUYECKHE M3MEpEHHs U  IOCTPOCHMSA, YUTaTh, 0OpadaThIBaTh,
MHTEPIPETUPOBATh U MPEACTaBIATh MH(GOPMALIMIO B BUAE TaONUIl, JUarpaMMm U rpaduKos,
NOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4allHBIX COOBITHIA.

OnHOBpPEMEHHO C pacmMpeHueM cdep MpUMEHEHHs MaTeMaTHKH B COBPEMEHHOM
oOmectBe BcE€ Oojiee BaKHBIM  CTAaHOBUTCS MaT€MaTUYEeCKUl CTUIIb  MBIIUICHUS,
NPOSIBIIAIONINICS B ONpeAeNEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce n3ydeHns MaTeMaTuku
B apceHal NpUEMOB M METOJIOB MBIIIJICHUSI YEIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS
WHAYKIHS ¥ JeAyKIus, 0000IIeHne U KOHKPETU3AIHs, aHAIM3 U CUHTE3, KIAacCUPUKALUS H
cucTemarusalus, abctparupoBanue u aHanorus. OObeKThl MAaTEMAaTHUECKUX YMO3aKIIIOUEHUH,
npaBUia MX KOHCTPYHPOBAHMS PACKPBIBAIOT MEXAaHMU3M JIOTMYECKHX IOCTPOCHUA,
CIoCcOOCTBYIOT BBIpaOOTKE yMeHHs (hOPMYINPOBaTh, 0OOCHOBBIBATH U JI0KA3bIBAThH CYKICHUS,
TEM caMbiM (OPMHUPYIOT JIOTHUYECKUN CTHJIb MBIIUICHHS. Bemymas ponb NpUHAICKHUT
MaTeMaTuke B (POPMHUPOBAHUU ANTOPUTMHUYECKON KOMIIOHEHTHI MBIIUICHUS U BOCIUTAHUU
YMEHUH JeMCTBOBATh 10 3aJaHHBIM QJITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIC W
KOHCTPYHpOBaTh HOBbIE. B mpoliecce pemieHus 3a1a4 — OCHOBBI JUI OpraHu3aluu y4eOHON
JeSITETPHOCTH Ha ypOKaxX MaTeMaTHKU — Pa3BHBAIOTCS TBOPYECKAS W MPHUKIAIHAS CTOPOHBI
MBIIUICHHUS.

OOyuenne wmareMaTuke JaéT BO3MOXKHOCTb pa3BUBaThb Yy YYallUXCS TOYHYIO,
pauuoHaIbHYyI0 M HWHPOPMATUBHYIO peyYb, yMEHHE OTOupaTh HauboIee MOIXOAIINE
S3BIKOBBIE, CHMBOJIMUECKHE, rpadpuueckre cpesicTBa Ui BHIPAKEHUS CYKIECHUN U HATJISAHOTO
UX TIPEJCTABIICHUS.

HeoOxoauMbiM  KOMIIOHEHTOM OOIIeH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
ABIIETCS 00IIee 3HAKOMCTBO C METOJAaMHU TMO3HAHUS JEHCTBUTEIBHOCTH, MPEACTABICHUE O
npeMeTe U METOJIe MaTeMAaTUKH, €r0 OTINYHAX OT METOJIOB €CTECTBEHHBIX M T'YMaHHUTAPHBIX
HayK, 00 OCOOEHHOCTSAX MPUMEHEHUS MATeMaTUKU JJIsl PEIIeHUs HAayYHBIX M MPUKIAJIHBIX
3amad. TakuM oOpazom, MaTeMaTHUecKkoe 00pa3oBaHME BHOCHT CBOW BKJIAI B (hopMupoBaHUE
oO1ielt KyJabTypbl UeIoBeKa.

N3yueHne MaTeMaTHKHd CHOCOOCTBYET OSCTETHMYECKOMY BOCIHTAHHMIO YeJIOBEKa,
NOHMMAHHUIO KpacoThl W U3ANIECTBA MAaTEeMAaTHYECKHUX PACCYXKICHUH, BOCIPHATHIO
reoMeTpruuecKux (hopM, yCBOCHHUIO UIed CHMMETPHUH.

1.2 HEJUA U3YYEHHUSA YYEBHOI'O IIPEIMETA «MATEMATHUKA: AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A, 'TEOMETPUS

[TpuoputeTHbIMU LENIIMU 00ydeHus: MmaremaTtuke B 10—11 kimaccax Ha yriyOiaéHHOM

YPOBHE IIPOJIOJIKAIOT OCTaBAThCS:

e (QopmupoBaHHE  I[EHTPAJIbHBIX  MaTeMaTUYECKUX  MOHATHH  (4Mclo,  BeIMYMHA,
reoMerpuueckas (urypa, nepeMeHHas, BepOsTHOCTb, (DYHKIUS, IPOU3BOIHAS, UHTErpai),
o0ecreynBaroIuX MPEeMCTBEHHOCTh M MEPCHEKTUBHOCTh MAaTEMAaTHUYECKOr0 00pa30BaHuUs
00ydJaromuxcs;

® [IO/BEJICHHE YyYalIUXCs Ha JIOCTYIHOM JUISi HMX YpPOBHE K OCO3HAHHUIO B3aMMOCBS3H
MaTeMaTUKH W OKPYKAIOIIEro MHpa, MOHUMAHUIO MaTeMaTHKHW Kak YacTH oOuei
KYJIBTYpPbI UEJIOBEUECTBA;

® Da3BUTHE MHTEUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH yYaluXcs, MO3HaBaTEIbHOMN
AaKTUBHOCTH, MCCJIEI0BAaTEIbCKUX YMEHHUI, KPUTHUYHOCTH MBIIUIEHUS, HHTepeca K
W3YYEHUIO MaTEMaTHKU;



e (dopmupoBanue (PyHKIIMOHAIBHOW MaTEeMaTUYECKOH I'PaMOTHOCTH: YMEHUS PaclO3HaBATh
MaTeMaTHYECKUE aClEKThl B PEAJbHBIX JKU3HEHHBIX CUTYaLUsAX M MPU U3YyYEHUU IPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEpPHOCTEH, (HhOpMyIHpOBATH
UX Ha 3bIKE MaTeMaTHKH U CO3/laBaTh MAaTEMAaTUYECKUE MOJEIH, IPUMEHSITh OCBOECHHBIN
MaTeMaTUYeCKUd  ammapaT JJisi  pelIeHUus  IPaKTUKO-OPUEHTUMPOBAHHBIX  3ajady,
UHTEPIPETUPOBATH U OLIEHUBATH IOJY4YE€HHbIE PE3yJIbTaThl.

OcCHOBHBIC JTHHUU COJEpKaHMsI Kypca mMareMaTHku B 10—11 kmaccax yriy0iaéHHOTO
ypoBHS: «Hucna 1 BBIUUCICHUN», «Anredpa» («AnredpandecKue BBIPAKCHUS», «YpaBHEHHS
U HepaBeHCTBa»), «Hawama maremaruyeckoro anammsza», «l'eomerpus» («I'eomerpuueckue
¢urypel u ux cBoiicTBay, «/3MepeHHE TEeOMETPUYECKHX BEIHYUH»), «BeposTHOCTD U
CTaTUCTHKA». JlaHHBIE JIMHUM Pa3BUBAIOTCA MapajulebHO, Kaxaas B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOW, OJHAKO HE HE3aBHCHMO OJIHa OT JIPYrod, a B TECHOM KOHTakTe U
B3auMoJieiictBuu. Kpome 3toro, ux oObeIUHSET JIOTHYECKas COCTaBIIAIOIIAs, TPAJULMOHHO
IpUCYyIllass MaTeMaTUKE M IPOHU3bIBAIOIIAsl BCE MAaTEMATHUYECKUE KYpPChl U COJEpPKATEIIbHbBIE
muaun. ChopmynupoBanHoe B deepabHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe
cpeaHero obmero oOpa3oBaHHMs TpeOOBaHHME «YMEHHME OIEpUPOBATh  MOHATHAMU:
olpesielieHue, aKcuoma, Teopema, CJEJICTBHE, CBOICTBO, MpHU3HAK, J0Ka3aTeNIbCTBO,
paBHOCWIIbHBIE (OPMYITHPOBKH; YMEHHE (POPMYIHPOBATH OOpAaTHOE M MPOTHBOIOIOKHOE
YTBEp)KJEHHE, IPUBOANUTH PUMEPBI U KOHTPIPUMEPHI, UCII0JIb30BaTh METOJl MaTEMaTHUECKOM
MHAYKLIUY; MPOBOJAUTH JOKA3aTENbHbIE pACCYXACHHUS NpU pPEIIEHUU 3a7ad, OLEHUBATh
JIOTMYECKYIO0 MPABUIIBHOCTh PACCYXJICHHMI» OTHOCHUTCS KO BCEeM KypcaMm, a (hopMUpOBaHHE
JIOTUYECKUX YMEHUH paclpenessercs Mo BCEM rojilaM 00y4eHMsI Ha YPOBHE CPEAHEro oOLiero
o0OpasoBaHwUsl.

1.3 MECTO YUYEBHOI'O IPEJMETA «MATEMATHUKA: AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A, TEOMETPHUS» B YHEBHOM IIJIAHE

B cootBercTBuM ¢ DenepanbHbIM rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
cpeaHero oobmero oOpa3oBaHusl MaTEMAaTUKA SIBIISIETCS] 0053aTEIbHBIM TIPEJAMETOM Ha TAaHHOM
ypoBHe o0OpazoBanus. Hacrosieit paboueil mporpammoil mpexycMaTpuBaeTCsl H3yueHHE
yuebHoro npeamera «MareMaTuka» B paMKaxX TpEX y4yeOHBIX KypcoB: «Anredpa um Havaja
MaTeMaTHYeCKOro aHaiausay, «l'eomerpusi», «BeposSsTHOCTh U cTaTUCTHKa». DPopMHpOBaHUE
JIOTUYECKUX YMEHHI OCYIIECTBISETCS Ha MPOTSKEHUH BCEX JIET 00YUEeHUsI B CTapllei 1IKoJe,
a 3JIEMEHTHI JIOTUKU BKITIOYAIOTCS B CO/IEP)KaHUE BCEX HAa3BAHHBIX BBIIIE KYpCOB.

B yueGHoM mnnaHe Ha u3ydeHue marematuku B 10—11 kmaccax Ha yriyOi€HHOM
YPOBHE OTBOAMTCS 8 yUeOHBIX YacOB B HEJIENIO B TEUCHUE KAXKOT0 Toa 00ydeHus, Bcero 544
yueOHBIX Yaca.

Tematndeckoe MIaHUPOBAHUE YYEOHBIX KYpPCOB M PEKOMEHIYEeMOE pacIpeesieHue
y4eOHOTO BPEMEHH ISl U3YYEHUS OTNIENBHBIX TEM, IPEIJI0KEHHbBIE B HACTOSIIEH MTporpaMmme,
HA/I0 paccMaTpuBaTh Kak IPUMEpPHBIE OPUEHTHPHl B IOMOIIb COCTABUTENIO ABTOPCKON
paboyeil mporpaMMbl, M HpeXIe BCEro ydurTento. ABTOp palouell mporpamMmsl BIpaBe
YBEJIUYUTh WM YMEHBIIUTh NPEAJIOKEHHOE YHMCIO YYeOHBIX YacoB Ha TEMy, UTOOBI
YIIIYOUTBCS. B TEMAaTHKY, 3aWHTEPECOBABINYI0 OOYYAIOIINXCS, WM HANpaBUTh YCWIHS Ha
npeojosieHue  3aTpyaHeHuid. JlomycTMMO Takke JIOKaJbHOE —IepepachpesesieHue |
NEPECTAHOBKA 3JIEMEHTOB COJIEPKaHMsI Kypca BHYTPH JaHHOTO KJlacca.

KonuuecTBo npoBepouHbIX padOT (TeMaTHUYECKUH W UTOTOBBIM KOHTPOJb KayecTBa
YCBOEHHsI Y4eOHOT0 MaTepHaia) U UX THI (CaMOCTOSATENIbHbIE U KOHTPOJIbHbBIE Pa0OThI, TECTHI)
OCTAaOTCA Ha yCMOTPEHUE YUUTEIIS.

Taxke yuuTenb BIpaBe YBEJIWYUTh WM YMEHBIIUTH YHUCIO Y4YEOHBIX YaCOB,
OTBEJEHHBIX B paboueil mporpamme Ha 000OIIEHHE, TOBTOPEHHE, CUCTEMATHU3ALUI0 3HAHUN
oOyuaromuxcsi. ETUHCTBEHHBIM, HO MNPUHIMIIHMAIBLHO BAXXKHBIM KPUTEPUEM  SBISIETCS
JIOCTIHDKEHUE Pe3ysIbTaToOB 00yUeHUs], yKa3aHHBIX B HACTOSIIEH MporpaMMe.



2 IIVNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O
HPEIMETA «MATEMATHUKA: AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A, TEOMETPUS»

OcBoenue yueOHoro nmpeamera «MaTemaTHKa» T0JKHO 00ECIeurnBaTh TOCTHKEHUE Ha
YPOBHE CpeAHero ooOmero oOpa3oBaHHS CICAYIONIUX JHUYHOCTHBIX, METANpPEAMETHBIX U
IpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

2.1 JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHSI MPOTPaMMBbl yueOHOro mpeamera «MaremaTukay
XapaKTEepU3YOTCS:

21.11 I'pasxcoanckoe socnumanue:

Cc(OPMUPOBAHHOCTBIO TPAXKIAHCKON IMO3UIMK OOYyYaIOMmerocss Kak AaKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIEeCTBa, MPEICTABICHUEM O MATEMAaTHYECKIX OCHOBAaX
(GYHKIIMOHUPOBAHUS Pa3- JHYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP I'PaXKIAHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI M TIP.), YMEHUEM B3aWMOJICHCTBOBATh C COIMAILHBIMA WHCTHTYTAMH B
COOTBETCTBUH C UX (YHKIIMSIMHU M Ha3HAYCHUEM.

2.1.12 Ilampuomuueckoe 6ocnumanue:

C(OPMHUPOBAHHOCTBIO POCCHUICKONW TPaKTAHCKOW HWJACHTUYHOCTH, YBXKCHHUS K
MPONUIOMY ¥ HACTOSIIIEMY POCCHHCKOH MAaTeMaTHUKH, IICHHOCTHBIM OTHOIICHHEM K
JOCTHDKEHUSIM POCCHHCKHMX MaTeMaTHKOB M POCCHUHCKONW MaTeMaTWYeCKOH IIKOJbI, K
UCIIOJIb30BAaHUIO ATHX JOCTH)KCHHI B IPYTUX HAYKAX, TEXHOJOTHUSX, chepax SKOHOMUKH.

2.1.1.3 /lyxoeHo-npascmeennoe ocnumanue:

OCO3HAHHMEM JyXOBHBIX IIEHHOCTEH pPOCCHIICKOTO Hapona; CcHOPMHPOBAHHOCTHIO
HPAaBCTBEHHOTO  CO3HAHHWS, OTHYECKOTO IIOBENEHHS, CBS3aHHOTO C  TPAKTUYECKUM
NPUMEHEHHUEM JIOCTHKEHUN HaYKU U JeSITeIbHOCThIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa1a B
MOCTPOCHHUE YCTOWYMBOTO OYIYIIETO.

21.1.4 Icmemuueckoe gocnumanue:
ACTETUYECKUM  OTHOWIEHHEM K MHUpPY, BKIIOYas OSCTETHKY MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/]ay, pPEIIeHUN, PpacCyKIACHHH; BOCHPUMMYUBOCTBIO K
MaTEeMaTUYECKUM aCIIEKTaM Pa3In4HbIX BUJOB UCKYCCTBA.

2.1.15 Du3zuueckoe eocnumanue:
c(OpPMUPOBAHHOCTHIO YMEHHUs TPUMEHATh MaTeMaTU4YeCKUe 3HaHHs B HUHTepecax
3I0pOBOTO M 0€30MacHOro 00pasa >KU3HHM, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO
(310poBOE MUTAaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHH W OTIbIXA, PETyJIsipHas Gu3ndecKas
AKTUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHUS TPU 3aHATHSIX CIIOPTUBHO-030POBUTEIHHON
JIEATEIbHOCTEIO.

2.1.16 Tpyooeoe éocnumanue:

TOTOBHOCTBIO K TPYyAYy, OCO3HAHUEM LECHHOCTH pr,ZIOJ'IIO6I/I5[; HHTEPCCOM K pa3jIMuUHBIM
chepam npodeccuoHaTBHON AeSTETPHOCTH, CBI3aHHBIM C MATEMAaTUKON U €€ MPUIIOKECHHUSIMH,
YMEHHEM COBeplIaTh OCO3HAaHHBIKH BBIOOp Oynymiedl mnpodeccun U peaaru30BHIBATH
CcOOCTBEHHEIE JKU3HEHHBIE IJIaHbl; TOTOBHOCTBKO U CIIOCOOHOCTBIO K MAaTe€MaTu4YCCKOMY
00pa30BaHUI0 U CAMOOOPA30BaHUIO HA MPOTSHKEHUH BCEH KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
Y4aCTUIO B PCIICHUU MMPAKTUYCCKUX 3aJ1ayd MaTeMaTHUeCKOHN HAIpaBJICHHOCTH.



2.1.1.7 IKxonocuueckoe eocnumanue:
c(OPMHUPOBAHHOCTHIO IKOJOTHICCKOW KYJIBTYpPbI, TOHUMAHUEM BIIUSHUS COIIHAIBHO-
HYKOHOMHUYECKUX MPOIECCOB HA COCTOSHUE MPUPOJHOW M COIMAILHOW Cpebl, OCO3HAHUEM
NIO0ALHOTO — XapakTepa JKOJOTMYECKUX MpOoOJIeM; OpHUEHTAlMeil Ha IpHUMEHEHHE
MaTeMATHYECKUX 3HAHUU JJIs PEIIeHus 3a/1a4 B 00JIaCTH OKPYKAIOLIEH Cpe/Ibl, TUTAHUPOBAHUS
MOCTYIIKOB M OIEHKH UX BO3MOXHBIX ITOCJICICTBUM JIJIsI OKPY)KAFOIEH CPEJIbI.

2.1.1.8 Ilennocmu nayunozo no3nanusn:
c(OPMHUPOBAHHOCTHEIO MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOH MPAKTUKHU, TMOHUMAaHUEM MAaTeMaTHYeCKOW HAyKH Kak
cepbl YeIOBEYSCKOW NEATEILHOCTH, ITANOB €€ pa3BUTHUS W 3HAYUMOCTH [UIS Pa3BUTHS
[UBUJIM3AI[MN; OBJIAJICHUEM S3bIKOM MATEMAaTHMKH W MaTeMAaTHYeCKOH KyIbTypol Kak
CPEIICTBOM IO3HAHUSI MHpPA; TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYIO M HCCIICIOBATEIbCKYIO
JEeSITEIIbHOCTh MHIMBUTYyaJIbHO U B TPYIIIIE.

2.2 METAINIPEAMETHBIE PE3YJIbTATbBI

MeramnpenmMeTHble  pe3yiabTaThl  OCBOGHHUS  NPOTPaMMBI  YU4e€OHOTO — IpeaMeTa
«MaremaTuka» XapaKTepH3YIOTCS OBJIAQJICHHUEM VHUBEPCAIbHLIMU — NO3ZHABAMENbHBIMU
0eliCmeUsAMY, — YHUBEPCANbHOIMU — KOMMYHUKAMUBHBIMU  OCUCMEUAMU,  VHUBEPCANbHBIMU
PecynaAmueHbIMU OeliCMBUIMU.

1) Vuueepcanvuvie noznasamenwvuule oeticmeus, obecneyusarom Gopmuposanue
0a306bIX  KOSHUMUBHBIX — npoyeccos  obyuarowuxcs (oceoenue  memoodos  NO3ZHAHUS
OKpyJfcaloujeco Mupa, npuMeHeHue JI02UHeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHuu
pabomamu ¢ ungpopmayuet).

2211 ba3zoewie nozuueckue oeiicmeus:

6 BBIBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKA MaTEeMAaTUYECKUX
OOBEKTOB, MOHATUH, OTHOLIEHUM MEXAY HOHATUAMHU; (OPMYJIUPOBATh ONPEIEICHUS
NOHATHUH; YCTaHaBIMBATh CYIIECTBEHHbIN MpPH3HAK KJIACCU(PHUKAIMKA, OCHOBAHUS JUIS
0000111eHUSs M CpaBHEHUS, KPUTEPUH POBOJIMMOTO aHAJIN3a;

6 BOCIIpUHMMATh, (JOPMYJIUPOBATH U MPEOOPA30BBIBATH CYXKJICHHS: YTBEPIUTEIbHbIE
U OTpHIATEIbHbIE, AMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

6 BBIIBJIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEYMS B
¢dakTax, JaHHBIX, HAOMIOAEHUSIX M YTBEPXKACHUSX; MpeularaTb KPUTEPUU JJIsl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

6 fenaTb BBIBOJBI C MCIOJNB30BAHMEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIOYEHUH, YMO3aKIIOUEHUH 10 aHAJIOTHH;

6 TpOBOAUTH CaMOCTOSITENBHO JO0KAa3aTelbCTBA MaTeMAaTUYECKUX YTBEP)KIECHUU
(mpsiMble M OT MPOTUBHOIO), BBICTpAaUBaTh AapryMEHTALUI0, MPUBOAUTH MPUMEPHI H
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBOJIBL;

6 BbIOMpaTh croco0 pelleHus yuyeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HaubOosee MOAXOASIIMN C YYETOM CaMOCTOSITENBbHO BbIIEICHHBIX
KpUTEPUEB).

2.2.1.2 bazoevie uccnedosamenvcxkue oelicmeus:

6 WCMONB30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHUS;
dbopMyIHUpOBaTh BOMPOCH], (UKCHUPYIOIIME TPOTHBOPEUYHE, NPOOJIEMY, YCTaHABIMBATh
HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHE;

6 TPOBOJUTH CaMOCTOSITEIIPHO CIUIAHMPOBAHHBIN AKCIIEPUMEHT, MCCIIEOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTUYECKOTO 00BEKTa, SBJICHHUS, MIPOLIECCa, BHISIBICHUIO
3aBUCUMOCTEH MEX Ty 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU;

6 camocTosTeNnbHO (QOpMYyIHpPOBaThH OOOOIIEHHS M BBIBOJBI IO pe3ylbTaTaM



HpOBe,Z[éHHOFO Ha6JHOI[eHI/ISI, HUCCIICAOBaHUs, OLCHHBATH IIOCTOBepHOCTB HOHy‘ICHHBIX
PE3yIbTaTOB, BBIBOJIOB M 0000IICHHMIA;

6 mnporHO3UpOBaTH BO3MOXKHOE pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATH
IIPEJIITOJIOKEHHS O €r0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

2.2.1.3 Paboma c ungpopmavueii:

6 BBISIBIIATH Ie(OUITUTH HHOOpPMAITHH, JAHHBIX, HEOOXOAMMBIX JIJISl OTBETA HA BOIIPOC
U JUIS pELICHUSA 3a/1a4u;

6 BbIOMpaTh MHPOPMAIUIO M3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIHU3UPOBATH,
CHCTEMAaTH3UpPOBATh M MHTEPIPETUPOBATh HHPOPMALMIO PA3IUYHBIX BHIOB U (HOpM
NPE/ICTaBIICHHUS;

6 CTPyKTypupoBaTh HH(MOpPMAIMIO, MPEIACTABIATH €€ B pa3iIW4HbIX (opMmax,
WLTIOCTPUPOBATH IpadUuECKH;

6 OLEHUBATh HAAEKHOCTh MHPOPMALUU TIO CAMOCTOSTENHHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Yuueepcanvuvie kommynukamusHuwie oeticmeus, obecneuusaom
CcGhOpMUPOBAHHOCHIL COYUATLHBIX HABLIKOE 0OYUAOWUXCSL.

22.14 Oowenue:

6 BOCIpUHHUMAaTb U (OPMYJIHUPOBATH CYKIEHHUS B COOTBETCTBHM C YCIOBUSAMH U
HEeNsIMU  OOILICHHUS; SICHO, TOYHO, I'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHMs IO XOAY PELICHHs 3ajadd, KOMMEHTHUPOBATH
IIOJIy4EHHBIA pe3yibTarT;

6 B Xole OOCYXIEHHUs 3aJaBaTh BOMPOCHI IO CYILECTBY OOCYXAaeMOH TeMbl,
npo0OJieMbl, pelraeMoil 3ajaud, BbICKA3bIBaTh WUJEH, HALIEJICHHbIE HA IIOUCK PpELICHMS;
COIIOCTABJISITh CBOM CY)KJIEHUS C CY)KICHUSIMU JPYTUX YYaCTHUKOB JMaora, oOHapy>KUBaTh
pa3nuymre U CXOJCTBO MO3UIHNI; B KOPPEKTHOH (hopme popMynnpoBaTh pa3HOIIIACHs, CBOU
BO3PaKECHUS;

6 MpencTaBIATh PE3yNbTAaThl PELIEHMs 3aJayd, SKCIEPUMEHTa, MCCIEeI0BaHus,
IPOEKTa; CaMOCTOSTENbHO BBIOMPATh (POPMAT BHICTYIIJICHUS € YUETOM 33/1a4 MPE3EHTALUU U
0COOEHHOCTEN ayAUTOPHH.

2.2.1.5 Compyonuuecmeo:

6 TOHUMATh M WCIOJB30BATH TPEHMYIIECTBA KOMAHJHOW W WHIMBHIYaTbHOMN
paboThl MpH pelIeHUuH Y4eOHbIX 3ajad; MPUHUMATh IE€JIb COBMECTHOM JEesATEIbHOCTH,
IUTAHUPOBATh ~ OPTaHU3AIIMI0  COBMECTHOW  paboOTBI, pachpeneniarth BHABI  padorT,
JIOTOBapHUBAThHCS, 00CYXK/1aTh MPOLIECC U PE3yNbTaT paboThl; 00001IaTh MHEHUS HECKOIBKUX
JIIOJIEH;

6 y4yacTBOBaThb B TIPYNIOBBIX (Gopmax paboTsl (0OCYXIeHHS, OOMEH MHEHMSIMHU,
«MO3TOBBIC IITYPMBI» W T .11 .); BBINOJHATH CBOIO YacTh pabOTHI M KOOPIUHHPOBATH CBOM
JIeMCTBUSA C IPYTMMH WI€HAMHU KOMAaH]Ibl; OLIEHMBATh KaueCTBO CBOEro BKJaja B OOIIMH
MPOJIYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBHS .

3) Vuusepcanvnuvie pezynamuenwvle Oeticmeus, obecneyusaiom Gopmuposanue
CMBLCIOBbIX YCMAHOB0K U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

2.2.1.6 Camoopzanuzayusn:
6 COCTaBJATH IUIAH, AJITOPUTM PELICHHUS 3aJadd, BBHIOMpPATh CHOCOO pEHICHHS C
y4€TOM MMEIOMINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEeHTHpPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OpMAIIUH.

2.2.1.7 Camoxonmpono:
6 BJIAACTH HABBIKAMU IIO3HaBaTeILHOMN pe(i)HeKCI/II/I KaK OCO3HaHHA COBCPHIAEMBIX
JNEHCTBUH ¥  MBICIHTEIBHBIX TIPOIECCOB, WX PE3YJIbTaTOB; BJIAJETh CIOCOOAMH



CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIecca U pe3yabTaTa pelIeHUsI MaTeMaTHIeCKOH 3aa4u;
6 TpeABHIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTH TPU PEIICHUH 3aJauH,
BHOCHTh KOPPEKTHBBI B JCSITEILHOCTH Ha OCHOBE HOBBIX OOCTOSTENBCTB, IaHHBIX,
HAWJICHHBIX OIIUOOK, BBISIBJICHHBIX TPYIAHOCTEH;
6 OIICHWBATh COOTBETCTBHUE DPE3yJbTaTa I[EIU M YCIOBUSAM, OOBSCHSITH MPUUUHBI
JOCTYDKEHUSI WJTM HEJOCTH)KCHUSI Pe3yJbTaToOB JICATEIBHOCTH, HAXOIUTh OINUOKY, JaBaTh
OIICHKY TPHOOPETEHHOMY OIIBITY.

2.3 NPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHble  pe3yabTaThl OCBOEHHS paboyeil mporpaMMbl IO  MaTeMaTuKe
MPE/CTABICHBl 0 TOJaM OOYy4YeHHUsI B paMKaxX OTIEIbHBIX KYpPCOB B COOTBETCTBYIOLIUX
paszenax Hacrosieit [TporpamMmsl.

3 PABOUYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

3.1 HEJHA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadaja MareMaTH4YeCKOrO aHalu3ay» sBISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMME CTapIIeil IMIKOJbI, TTOCKOJIBKY, C OAHOH CTOPOHBI, OH 00ECIeunBaeT
MHCTPYMEHTAJbHYIO 0a3y Uil M3Y4EHHUS BCEX €CTECTBEHHOHAY4YHBIX KYPCOB, a C JpYroi
CTOpOHBI, (OpMHUpYET JOTHYeCKOe W aOCTPAKTHOE MBIIUICHHE YYalluXcsi Ha YpPOBHE,
HEOOXOMMOM JIIsl OCBOEHMsSI MH(POPMATUKH, OOLIECTBO3HAHMS, MCTOPUH, CIIOBECHOCTU HU
Ipyr'uxX  JUCUMIUIMH. B pamMKax JaHHOro Kypca ydallMecs OBIJIaJ€BalOT YHHUBEPCAIbHBIM
A3bIKOM COBPEMEHHOW HAayKH, KOTOpas (OpPMYJIHUPYET CBOMU JOCTHKEHHUS B MaTeMaTHUECKOU
dbopwme.

Kypc anreOpel M Hayanm MaTeMaTH4YeCKOrO aHalM3a 3aKJIaJbIBaeT OCHOBY JUIA
YCIICIIHOTO OBJIAJCHUS 3aKOHAMH (U3WKH, XUMHH, OWOJIOTUM, TOHWMAaHHUS OCHOBHBIX
TEH/EHIMH pa3BUTHs SKOHOMHUKU U OOILECTBEHHOM >KM3HH, MO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIB30BaTh MX MJIs
JanpHeimero oOpa3oBaHuMS W B IIOBCEAHEBHOM »kM3HM. B TOXe BpeMs OBiajaeHHE
aOCTPaKkTHBIMM M JIOTHYECKH CTPOTMMHU KOHCTPYKLUHSMU anreOpsl MU MaTeMaTUYecKOro
aHalu3a pa3BUBA€T yMEHHE HAaXOIWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb,
JIOKa3bIBaTh YTBEP)KJACHHUS C IMOMOIIBI0 HHAYKIIMUA U PACCYKIATh J€TyKTUBHO, UCIIOJIb30BaTh
0000111eHe U KOHKPETU3aI1io, a0CTparupoBaHUe M aHAJIOTHIO, (HOPMUPYET KpeaTUBHOE U
KPUTHYECKOE MBILIUICHHUE.

B xone m3yuenus kypca «Anrebpa W Hayaja MaTEeMaTHYECKOTO aHAIM3a» ydalluecs
MOJIyYalOT HOBBIM ONBIT pEIHICHUs MPUKIAAHBIX 33]a4, CaMOCTOSITEIbHOTO IOCTPOEHUS
MaTEMaTUYECKUX MOJENIEH DPEANbHBIX CHUTyalUil, MHTEPIpPETali IOJIYYEHHBIX PEIICHUH,
3HAKOMSTCSI C TpUMEpaMM MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B NpPHUpOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMU OTKPBITUSAMU U UX aBTOPaMH.

Kypc oOnamaer 3HauMTENbHBIM  BOCIMTATENIbHBIM  MOTEHIUAIOM, KOTOPBIH
peanu3yercsi Kak yepe3 y4eOHBIH Marepual, CrocOOCTBYIOIIMN (OPMHUPOBAHUIO HAYYHOT'O
MHUPOBO33pEHHUs, TaK U dYepe3 creuupuky yuyeOHOW JesATeNbHOCTH, TpeOyromie
IPOJODKUTEIPHON  KOHLEHTPAallMM BHUMAHUS, CaMOCTOSTENbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe meTonuku oOyueHus: anredpe U HayajlaM MaTeMaTUYeCKOro aHajau3a JIEKHUT
NEeSTEIbHOCTHBIN MPUHIIUT O0yUeHUSI.

B crpykrype kypca «Anredpa u Hayajia MaTeEMaTHYECKOTO aHaJIM3a» MOKHO BbIIEIUTh
CJEeNYIOLINE COAEPKATENbHO-METOIMUECKHE JTUHUU: «Hucnaa u BBIYUCIEHUS», «DYHKUIUH U



rpaduxmny, «YpaBHEHUS U HEPABEHCTBa», «Hauanma MareMaTH4eckoro aHaian3ay», «MHOXKeECTBa
U JIOTHKa». Bce OCHOBHBIE COAEPKATEIbHO-METOIUUECKHUE JTMHUU U3Y4YarOTCs Ha MPOTSKEHUN
IBYX JieT OOyueHHs B CTapIlei IIKOJe, eCTECTBEHHO JOIOJHSSA APYr Apyra M IMOCTETIEHHO
HACBIIASCh HOBBIMU TEMaMM U pazjieiaMu . MOXHO C YBEPEHHOCTbIO CKa3aTh, YTO JAHHBII
KypC SIBIISIETCSI MHTETPATUBHBIM, IOCKOJBKY OOBEIUHSET B cebe CoJepKaHHe HECKOIBKHX
MaTeMaTUYECKUX TUCIUILIMH, TAKUX KakK ajiredpa, TPUrOHOMETpPHUS, MaTeMaTUYEeCKUI aHaIu3,
TEOpHsl MHOXKECTB, MaTeMaTHU4ecKas joruka u ap. Ilo mepe Toro xak ydaimuecs OBJIaJIEBAIOT
BcE OoJsiee MUPOKUM MaTEMaTHYECKHM aliapaToM, y HUX MOCJIeI0BaTeIbHO (GOpMUpPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJENIb pealbHOM CHUTyaluH,
NPUMEHATh 3HAHUSA, MOJYYEHHbIE IPU H3YYEHUU Kypca, Uil PEHIEHUs CaMOCTOSITENIbHO
c(hOpMyIIMPOBAHHON MaTEeMAaTUYECKOM 3a/1a4M, a 3aTeM UHTEPIIPETUPOBATH CBOH OTBET.

CopnepxxarenpHO-MeTOIMYECKAasT JIMHMS — «YuWcina M BBIYMCIEHUS»  3aBEpIIAECT
¢dbopMHUpOBaHNE HABBHIKOB HCIOJIB30BAHMS JCHCTBUTEIBHBIX YHCEI, KOTOpPOE OBLJIO HAyaTo B
OCHOBHOI1 mikosie. B crapuieit mkone ocodoe BHUMaHUE yaensercs GOpMUPOBAHUIO HABBIKOB
paLMOHATBHBIX BBIYMCICHUN, BKIIIOYAIOIIUX B ce0s MCIOIB30BAaHUE PA3IMYHBIX (POPM 3aMUCH
YyHClla, YMEHHUE JIelaTh MPUKUJIKY, BBINOJHITH NPUOIMKEHHBIE BBIYUCICHHS, OLIEHUBATH
YHCIIOBBIE BBIPAKEHUS, pabOTaTh ¢ MaTEMATUYECKUMHU KOHCTAHTaMU. 3HAKOMBIE YYalUMCS
MHOXECTBA HATypPAJbHBIX, LIEJIBIX, PALMOHAIBHBIX U JEHCTBUTEIBHBIX YUCET JOIMOIHSIIOTCS
MHOXXECTBOM KOMIUIEKCHBIX 4YHMCEJI. B KaKIoM M3 3TUX MHOXECTB pPacCMaTpPUBAOTCS
CBOICTBEHHbIE €My CHelH(pUUECKHE 3aJauyd U OMNEpaluu: JAeJCHHE HAalelo, ONepUpOBaHHE
OCTaTKaMM Ha MHOXKECTBE ILEJIbIX YHUCEN; O0COOble CBOICTBA palMOHAIBHBIX U
UPpPALMOHATIBHBIX YHUCENl; apu(MeThyecKue Omepanuu, a TakkKe HW3BICYCHHE KOPHS
HaTypaJbHOM CTEIIEHH Ha MHOXECTBE KOMIUIEKCHBIX 4Hcell. biaromaps 1mociaenoBaTebHOMY
PaCHIMPEHHIO KPYyra UCIOJIb3YEMbIX YHMCENl U 3HAKOMCTBY C BO3MOYKHOCTSIMU UX MPUMEHEHUS
JUISL peIIeHHs Pa3iIMYHBIX 3a7ad (OPMHUPYETCSl MPEICTABICHUE O €AWHCTBE MAaTEMATHKH Kak
HayKu U €€ poJu B IOCTPOCHUU MOJENIEH pealbHOT0 MHpPA; ILIUPOKO HCHOJIb3YIHOTCS
00001IeHNe 1 KOHKPETU3AIHS.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealn3yeTcsl Ha MPOTSKEHUU BCEro oOydyeHus B
CTapLIeil IIKOJ€E, MOCKOJBKY B KaXIOM pasnene I[Iporpammsl IpenryCMOTPEHO pELIEHUE
COOTBETCTBYIOIIMX 3aJay. B pesynbrare yuwammuecs OBIIAAEBAIOT PA3IUYHBIMU METOJAMU
pelIeHUsT PAlMOHAIBHBIX, HMPPALMOHAIBHBIX, I1OKA3aTeNbHBIX, JIOTapu(PMUUYECKHX H
TPUTOHOMETPUUECKUX YpaBHEHUM, HEPAaBEHCTB M CHCTEM, a TaKXKe 3a/]ay, COJEeprKallux
napamerpsl. [lomyyeHHbIE yMEHUsSI MIMPOKO HCMHOJIb3YIOTCS MPHU HMCCIEIO0BAaHUM (DYHKIUM C
MOMOIIbIO MPOU3BOJHOM, MpPU pPEIIEHWH NPUKIATHBIX 3a7ad M 3ajJad Ha HaX0XJeHue
HauOOJBIINX U HAUMEHBIIMX 3HaueHuH QyHkMU. [laHHAs copeprkaTenbHas JIMHUS BKIIOYAET
B ce0s Takke (popMHpoBaHME YMEHHUHN BBINOJHATH pacuéTel Mo (Gopmynam, npeodpazoBaHUsS
paloHaIbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TAKXKE BBIPAXKECHUH,
coJiepKallluX cTeneHu W Jiorapudmel. brmarogaps usydeHuio anreOpandeckoro Marepuaia
OPOMCXOIUT JAajbHEWIee pa3BUTHE AITOPUTMUYECKOIO U aOCTPAaKTHOIO  MBIIIJICHUS
yuaumxcs, (GopMHpYIOTCS HaBBIKM JI€YKTUBHBIX PacCyXJIEHUH, padOThl C CHUMBOJIbHBIMU
dbopmamu, peACTaBICHUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHJI€ PABEHCTB U HEPABEHCTB.
Anrebpa mnpeanaraer 3(Q(EeKTHUBHbIE HHCTPYMEHTBI Uil pEIIeHUs MPaKTUYECKUX U
€CTECTBEHHOHAYUHBIX 3ajja4, HarJIsHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKa HAYKH.

CopepxarenbHo-MeTonuyeckas TUHUS «DyHKUNUU U rpa@UKu» TECHO MeperieTaeTcs
C JpYTMMH JIMHUSIMH Kypca, IOCKOJIBbKY B KAKOM-TO CMBICIIE 33a€T MOCIIEN0BATENBHOCTh
u3ydeHuss Martepuana. V3ydeHue CTENEHHOW, TMOKa3aTeNbHOM, JOTapuPMUYECKON |
TPUTOHOMETPUUYECKUX (DYHKIMHA, WX CBOWCTB M TpadUKOB, MCHOIb30BaHUE (GYHKUUN JIs
pelieHus 3a1a4d U3 APYruX y4yeOHbBIX MPEIMETOB U pealibHOM >KM3HU TECHO CBS3aHO KaK C
MaTEMaTUYECKUM aHaJu30M, TaK M C PELICHUEM YpaBHEHMH M HepaBeHCTB. Ilpu 3Tom
0oJbI10€ BHUMaHUE yremnseTcs: (OpMUPOBAHHUIO YMEHHUS BBIpaXXaTh (OpMyIaMu 3aBUCUMOCTH
MEXy Pa3InYHBIMU BETMUYMHAMM, UCCIIEI0BATh MOJy4YeHHbIE (PYHKIIUU, CTPOUTH UX Tpa(UKH.
Matepuan 5TOl cojaep)KaTeabHOW JIMHUM HAlEeleH Ha pa3BUTHE YMEHUH W HaBBIKOB,



MO3BOJIAIOIIUX  BbIpAXaTb 3aBUCHUMOCTU MCXKAY BCIMYMHAMH B pastquﬁ (bopMe:
aHAJTUTUYECKOM, Tpaduueckoil W cioBecHOW. Ero wu3ydeHume CrmocoOCTBYEeT pa3BUTHIO
AJITOPUTMHUYICCKOT'O MBINIJICHUA, CHOCOGHOCTI/I K O606H_ICHI/IIO n KOHKPCTU3allUuu,
MCIOJIb30BAaHUIO aHATIOTHA.

ConepxarenbHast JuHus  «Hawyama  maremMaTH4yecKoro — aHajau3a»  MO3BOJSET
CYILIECTBEHHO PACIIUPHUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 3a]1a4, JOCTYIHBIX
MIKOJbHUKAM, TaK KaK y HUX MOSIBIISIETCSI BO3MOKHOCTb CTPOUTH TPAQUKH CIOKHBIX (DYHKITHH,
ONpeAeNiaTh WX HauOONbIINE M HAUMEHBIIUE 3HAYECHUS, BBIYMCIATH IUIOMIAAU (UTYD H
00BEMBI TEJI, HAXOJIUTh CKOPOCTU U YCKOpEHHUs mpoueccoB. JlaHHas coaepikarenbHas JIMHUS
OTKPBIBAET HOBBIE BO3MOXKHOCTH MTOCTPOCHUSI MATEMAaTHUECKUX MOJIENIeN pealbHbIX CUTYaIuH,
MMO3BOJIACT HAXOAWTh HAWIYUlICC PCHICHHMC B IMPUKIAJIHBIX, B TOM YHCJIC COLHAIIBHO-
SKOHOMMYECKHUX, 3a7ja4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHajln3a CIIOCOOCTBYET
pa3BUTHIO  aOCTPaKTHOTO,  (HOPMATBHO-TIOTUYECKOTO WM KPEaTHBHOTO  MBINUICHHS,
(dbopMUPOBAHNIO YMEHUI paclio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HAYKE, TEXHHUKE U
MCKYCCTBE. YUalllhecs y3HAIOT O BBIIAIONIMXCS PE3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTHKHU KaK HayK, 1 00 WX aBTOpax.

CopepxarenpHo-MeToauYecKass TuHUs «MHOXKECTBa M JIOTMKa» BKIIOYaeT B cebd
9JICMCHTBI TCOpPHHU MHOXKCCTB U MaTEeMaTHYECKON JIOTHKH. TeOpeTI/IKO-MHO)KeCTBeHHI)IC
MIPEJICTABICHUS MPOHU3BIBAIOT BECh KYpC IIKOJIBHON MaTeMaTUKH M MpeiararoT Haubonee
YHUBEpPCAIbHBINA SI3bIK, OOBEAMHSIOMINN BCE pa3/ieibl MaTeMaTHUKU U €€ MPUIIOKEHUH, OHU
CBS3BIBAIOT pa3Hble MaTEMaTHUECKHUE AMCLUMUIUIMHBI U HMX MPUIIOKEHUS B €IUHOE IIeNoe.
HOE)TOMy BaXHO JaTb BO3MOXXHOCTb HIKOJIbHUKY ITOHUMATh TGOpGTI/IKO-MHO)KCCTBeHHI)If/i SA3BIK
COBPEMEHHOM MaTeMaTHKH M HCIOJB30BaTh €ro JUIsl BBIPAXKEHUS CBOUX MbIciel. [Ipyrum
BAJKHBIM IPU3HAKOM MAaTEMaTUKH KaK HayKH CIIEAyeT IIPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh
000OCHOBaHMN U CIEAOBAaHHUE OMNpeAENEHHBIM MPaBHJIaM TOCTPOSHHUS JO0Ka3aTelbCTB.
3HaAKOMCTBO C AJIEMEHTAaMU MaTE€MaTHYECKON JIOTMKUA CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBILUICHUS YYallluXCsl, TO3BOJIIET UM CTPOUTH CBOM PACCYXKJCHUS HA OCHOBE JIOTMUECKUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHHUS.

B kypce «AnreOpa u Haudajga MaTeMaTHYECKOTO aHalM3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTHUYECKOTO MOJIETUPOBAHUs, KOTOpbIe MPHU3BAaHBI CHOCOOCTBOBATH (HOPMHUPOBAHHIO
HaBBIKOB TIOCTPOEHHUS MOJIENIe pEabHBIX CUTYyallui, MCCIEOBAaHUS DJTHX MOJENeH C
MOMOIIBIO anmapata anreOpbl U MAaTeMaTUYeCKOTO aHaan3a, MHTEepPHpeTaluy MOTyYeHHBIX
pe3yabpTaToB. Takue 3ajaHus BIUIETEHBI B Kb U3 pa3aenoB IIporpammel, MOCKOJIBKY BECh
Marepuan Kypca LIHMPOKO HCIOIb3YETCS IJisl pelleHUs MPUKIAAHBIX 3anad. llpu pemenun
PCATBHBIX MPAKTUYCCKUX 3a/1a4 yJalllueCsa pa3BUBArOT Ha6J'IIOI[aT€J'IBHOCTI>, YMCHHEC HAXOAUTh
3aKOHOMEPHOCTH,  aOCTparupoBaThCs,  HMCMIOJB30BaTh  aHAJNOTMIO,  0000marte U
KOHKpPETH3UpPOBaTh IMpodsieMy. JlesATenbHOCTh 1O (QOPMHUPOBAHUIO HABBIKOB pELICHUS
MPUKIIAIHBIX 33/1a4 OPraHU3YeTCsl B MpoLlecce U3YUYeHHs BCeX TeM Kypca «AnreOpa u Haudaia
MaTeMaTHUYeCKOT0 aHaJIu3ay.

3.2 MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yuebHOMY miiany B 10—11 kmaccax usyuaercst yueOHbIN Kypc «Auredpa u
HayajJla MaTeMaTHYeCKOTO aHalin3a», KOTOPBIM BKJIIOYAET B Ce0s CIEAYIOIMNE OCHOBHBIE
pazziensl coaepkanus: «Hucnaa U BBIYMCICHUSY, «YpaBHEHUS U HEpaBeHCTBa», «DyHKIuuU u
rpadukny, «Hadana maTeMaTH4ecKoro aHaan3a», « MHOKeCTBA U JIOTUKaY.

B yyeOnoM miaHe Ha wu3ydeHHE YrIyONEHHOro Kypca anreOpsl W Hadaml
MaremMarndeckoro anaimmsza B 10—11 kmaccax otBomutcs 4 ydeOHBIX 4Yaca B HENETIO B
TE€YEHHE KAKIO0r0o roja o0y4eHus, BCero 3a JiBa roja ooy4deHus —280 yueOHbIX Jaca.

3.3 ILJIAHUPYEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEN



ITPOI'PAMMBI KYPCA (IIO TOZAM OBYYEHMUA)

OcBoeHue y4eOHOro Kypca «AureOpa M Havajda MaTeMaTHYeCKOro aHalk3ay Ha
YPOBHE CpeIHEro o0Iero oOpa30BaHUS JOJDKHO OOECIeUMBATh JIOCTHIXKEHUE CIIEIYIOIINX
HpEeJIMETHBIX 00pPa30BaTEIbHBIX PE3YJILTATOB:

10 kiaace

3311 Yucnha u éviuucienus

6 CB00OIHO oOmepupoBaTh MOHATUSAMU: PALUOHAIBHOE YHUCIO, OECKOHEeuHas
nepuouieckas Apo0b, IPOIEHTH; UPPAMOHAIBHOE YHCIIO; MHOKECTBA PAI[HOHAIBHBIX U
JIEHCTBUTEIIBHBIX YHCEI; MOAYJIb JICUCTBUTEIBHOIO YHCIIA.

6 ITpuMensaTh 1poOM M MPOLEHTHI sl PEIICHUs NMPUKIATHBIX 3a]a4 U3 Pa3IUYHbIX
OTpaciel 3HaHUM U peabHOU KU3HHU.

6 IlpuMeHsATh NpUOIMKEHHBIE BBIUMCIECHMS, NpaBUia OKPYIJIEHUS, NPUKUAKY U
OLIEHKY pe3yJIbTaTa BIYMCICHUH.

6 CB0OOHO onIepupOBaTh MOHATUEM: CTEIIEHb C LIEIbIM I0Ka3aTeJIeM; UCIIO0Ib30BaTh
HOIXOAAITYI0 (GOPMY 3aIUCH ACHCTBUTEIBHBIX YMCEI JUTSl PELICHHUS MPAKTHYECKUX 3a/1a4 U
HPECTaBICHUS JAHHBIX.

6 CBoOOAHO OIEpUPOBaTH TMOHATHEM: apU()METHUECKUH KOPEHb HATYpaJbHOMN
CTEIEHHU.

6 CB0OOIHO ONepUpPOBATH MOHATHEM: CTEIICHb C PAIlHOHAIBHBIM ITOKA3aTEJIEeM.

6 CBo0OOmHO oOmEpUpPOBATH TOHATHSAMH: JOTapu(dM dYHCIA; JCCATUYHBIE U
HaTypajbHbIE JOrapu(MBbl.

6 CB0oOOAHO oOIEpUPOBaTh MOHATHSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC
YHUCJIOBOT'O ApryMEHTA.

6 OmnepupoBaTh MOHATUSMHU: APKCUHYC, APKKOCMHYC M apKTAHTE€HC YHCIOBOTO
apryMeHTa.

3.3.1.2 Ypasuenus u nepasencmea

6 CBOOOAHO oOmEepUpOBaTh MOHATHSAMM: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U yPaBHEHUA-CIICACTBHS; PABHOCUIIBHBIE HEPABEHCTBA.

6 IlpumeHsTh pa3auyHbIE METOJABI pEHICHHs] palMOHAIbHBIX M JPOOHO-
palOHAIBHBIX YPABHEHUM; IPUMEHSATh METO MHTEPBAJIOB ISl PEILICHUs HEPABEHCTB.

6 CBoOOMHO oOlEepUPOBAaTh TMOHSATUSMU: MHOTOWIEH OT OJHON TMepeMEHHO;
MHOTOWJIEH C LEeJIbIMH KOX(pHUIMEHTaMHM, KOPHM MHOTOWIEHa; HPUMEHSTh JAeJIeHHE
MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera nmns pemenus
3a/1ad.

6 CB0OOMHO omepupoBaTh MOHATUSAMH: CUCTEMa JIMHEHHBIX ypaBHEHMH, MaTpHUIa,
ONpEACIUTENb MATPULBl 2 X 2 M €ro reOMETPUYECKHI CMBICI; HCIIOJIB30BAaTh CBOMCTBA
onpeaenuTenss 2 X 2 A BBIYUCIEHUS €0 3HAYEHUs, NMPUMEHSTh ONPEAENIUTENH s
pELICHUS CUCTEMBI JIMHEUHBIX YPAaBHEHUI; MOJEIMPOBATh PEAIBHBIE CUTYAllUU C IIOMOIIBIO
CHUCTEMBI JINHEMHBIX YPaBHEHUH, UCCIIEN0BATh IOCTPOCHHBIE MOJENH C TIOMOIIBIO MaTPHI] U
OIIPEIETUTENEH, HHTEPIIPETUPOBATH IT0Jy4YEHHBIN pe3yJIIbTar.

6 Mcnonb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU IS TPe0Opa30BaHUs BEIPAXKEHUH.

6 BeimonHATe npeoOpa3oBaHUsl YUCIOBBIX BBIPAXKEHUHN, COAEPIKAIIMUX CTEHEHH C
palMOHAIBHBIM ITOKA3aTEIEM.

6 Hcnonb3oBaTh cBoiicTBa JiorapudMoB isi MpeoOpa3oBaHUsl JorapupMuuecKux
BBIPAKCHUI.

6 CB0OOOJHO ONEpHpPOBATH MOHATUSAMHU: HUPPALMOHAIBHBIC, IIOKa3aTeNbHbIE U
Jorapu(pMHUUECKUEe YpaBHEHHs; HAXOAMTh HMX pEIIeHUS C TOMOIIbI0 PAaBHOCUIIBHBIX
MIEPEX0JI0B WIIM OCYILECTBIISAS IPOBEPKY KOPHEM.



6 IlpuMeHSTHP OCHOBHBIC TPHUTOHOMETpHUYECKHE (OopMynsl st TpeoOpa3oBaHUs
TPUTOHOMETPHUYECKIX BBIPAIKCHHIA.

6 CBOOOHO ONIEpUPOBATh IMOHATHEM: TPUTOHOMETPUUYECKOE YPABHEHHE; IPUMEHSTh
HE00X0uMBbIe (HOPMYIIBI JIJISl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUIECKUX YPAaBHEHUH.

6 MoenpoBaTh pealbHbIe CUTYAIlUU HA S3BIKE alreOpbl, COCTABIIATH BBIPAKEHUS,
YpaBHEHHsI, HEPAaBEHCTBA 110 YCJIOBUIO 3alla4yd, HCCIEAOBaTh IOCTPOCHHBIC MOJEIH C
UCIIOJIb30BAaHUEM arapaTa anreOpsbl.

3.3.1.3 Dyukuyuu u cpaguxu

6 CB0OOOIHO oOIepupoBaTh MOHATHSAMHU: (PYHKIMSA, CHOCOOBI 3amaHus (YHKIIHH,
B3aUMHO OOpaTHbIC (YHKIMH, KOMITO3MIHS (QYHKIUK; Tpaduk G(YHKIHUHA, BBITOIHITH
3IIEMEHTapHbIE TPeodpa3zoBaHus rpaduKoB (PYHKIHIHA.

6 CB0oOOgHO oOmNEepuUpoBaTH MOHATHUSAMHU: OOJACTh OMNPENCICHHUS U MHOXECTBO
3HaYeHUU PYHKUIUHU, HYIU GYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

6 CBoOOmHO oOmepupoBaTh MOHATHAMHU: UYETHBIE M HEYETHBIE (YHKIIHH,
nepuoandeckue (QYHKIUH, TPOMEKYTKH MOHOTOHHOCTH (YHKIUM, MaKCUMyMbl U
MUHUMYMBI (YHKITHH, HAHOOJIbIIICe U HAMMEHbIIIee 3HAaYCHUE (PYHKIIMH HA TIPOMEKYTKE.

6 CB0OOOIHO OmEepHpOBaTh MOHATHSIMH: CTENEeHHas (YHKIUS C HATypajbHBIM H
[ENBIM TTOKa3aTesieM, TpauK CTETIeHHOW (PYHKIIMH C HATYPAIbHBIM H IIEJIBIM [TOKa3aTeleM;
rpaguk KopHS N-0if cTemeHM Kak (yHKIMKM OOpaTHOM CTENeHH C HaTypalbHBIM
MOKa3aTeJIeM.

6 OnepupoBaTh TMOHATUSMU: JIMHEWHHAs, KBaJpaTU4YHas U JPOOHO-IHMHEWHas
(GyHKIMH; BBITIOJHATD JIEMEHTapHOE HCCIIE0BAHNE U TIOCTPOSHUE UX TPadUKOB.

6 CBoOOmHO oOmepupoBaTh MOHATHSAMH: TIOKa3aTelbHAs W JorapupMUUecKas
(GyHKIMH, UX CBOICTBA U rpad)MKK; UCTIONH30BATh X TPaQUKH IS PEIICHUS YPaBHCHUH.

6 CBoOOgHO oOmepupoBaTh MOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
oTpenieieHne TPUTOHOMETPHUECKUX (DYHKIIMIA YHCIIOBOTO apryMEHTa.

6 Ucnonb3oBaTh rpaduku (GYHKIUH TSI UCCIICOBAHUS TIPOIIECCOB M 3aBHCHMOCTEH
IOpU pelIeHUH 3a7ad W3 JPYruxX y4eOHBIX TNPEIMETOB M PEaTbHON KH3HH, BBIPAXaTh
dbopMynaMu 3aBUCUMOCTH MEXAY BETHUNHAMHU.

3314 Hauana mamemamuueckozo anaiusa

6 CB0OOJHO oOmepUpoBaTh MOHATUAMHU: apUMeTHUeCKass U TeOMeTpHUYecKas
nporpeccusi, OECKOHEUHO YOBIBAIOIIas TI'eOMETpUYecKas TPOTPECcCHsi; JIMHEHHBIH U
HKCHOHEHIMATBHBIN pocT, (GopMyna CIOXKHBIX TPOLEHTOB; HMETh IPECTABICHUE O
KOHCTaHTE e.

6 MHcrnonp3oBaTh NPOrpecCHMM JJsl pPEUIEHHs peabHBIX 3ajad  MPHUKIATHOTO
Xapakrepa.

6 CB0OOJIHO oOmepupoBaTh MOHATHSAMM: IOCIEIOBATENBHOCTh, CHOCOOBI 3a/laHUs
MOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE W OTPAaHHYCHHBIE IOCIIEOBATEIBHOCTH; ITOHHUMATh
OCHOBBI 3aPOXKJICHHUSI MATEMAaTHUYECKOT0 aHAIN3a KaK aHaIn3a OECKOHEUYHO MaJlbIX.

6 CBOOOIHO ONEpUpOBATH MOHATHUAMU: HEMpPEPbIBHBIE (YHKIMHU; TOYKU pa3pbiBa
rpaduka GyHKINHU; aCHMOTOTHI rpaduka QyHKIUH.

6 CBoOOAgHO omepupoBaTh TMOHATHEM: (YHKIHS, HENpepbIBHAS Ha OTPE3KE;
NPUMEHSTH CBOMCTBA HETIPEPBIBHBIX (DYHKIIUHN JIJIsl pEIICHHS 3a/1a4.

6 CB00OOIHO omepHpoBaTh MOHATHAMM: NepBasi U BTOpasl MPOM3BOAHBIE (YHKIINH,
KacaTesbHast K rpaduKy QyHKIUH.

6 BBIUMCIATH IPOM3BOAHBIE CYMMBI, IPOU3BEICHHS, YACTHOIO U KOMIO3ULIUU JIBYX
(GYHKIWH; 3HATH TPOU3BOIHBIC JIEMEHTAPHBIX (YHKIINH.

6 Mcnonb3oBaTh TeOMETPUYECKHH W (U3UYECKUH CMBICT MPOM3BOJHON IS
peleHus 3a1au.

3.3.15 Mnuoacecmea u n102uxa

6 CBOOOIHO OTIEpUPOBATH MOHITHUSIMU: MHOKECTBO, OTIEpaIliy HaJl MHOKECTBAMH.



6 HMcnosb30BaTh TEOPETHUKO-MHOXECTBEHHBIM ammapar s ONUCAHUS pPeaIbHBIX
MIPOLIECCOB U SIBJICHUH, IPH PEHICHUH 3a]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB.

6 CBoOOgHO oOmepupoBaTh TMOHATUSAMU: OIpEAETICHUE, TeopemMa, YypaBHEHHE-
CIIEZICTBHE, CBOMCTBO MaTeMaTHYECKOr0 OOBEKTa, 0Ka3aTeIbCTBO, PABHOCHIIBHBIC
ypaBHEHHUS U HEPABEHCTBA.

11 kiaace

3.3.1.6 Yucaa u epluucieHus

6 CBOOOAHO OIEpPUPOBATH MOHATHAMM: HAaTYpaJbHOE U II€JI0€ YMCIO0, MHOXKECTBA
HATypaJIbHBIX M LEJbIX YMCEII; UCIIOIb30BaTh NIPU3HAKKU NeNUMOCTH Henbix yucesn, HOJl u
HOK HarypanbHbIX uncen Juist pelieHus 3a1a4, IpUMEHITh anroput™ EBkinga.

6 CBoOOIHO oOmIepupoBaTh IOHATHEM OCTaTKa [0 MOJYJI0; 3alUChIBATh
HaATypaJIbHBIC YUCJIA B PA3JIMYHBIX IO3ULMOHHBIX CUCTEMAaX CUUCIICHHUS.

6 CB0OOJHO OIEpPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUICKCHBIX ~YHCEJN; TPEJACTaBJIATh KOMIUIEKCHbIE Yuclia B aiuredpandyeckoil u
TPUTOHOMETPHUYECKOW (opMe, BBIIOTHATH apH(PMETHUYECKHE OIlepanud ¢ HUMH U
n300pakaTh Ha KOOPIAUHATHON MJIIOCKOCTH.

3.3.1.7 Ypaeuenus u nepasencmea

6 CB0OOIHO OmNepupoBaTh MOHATHIMH: HPPANUOHANBHBIC, IOKa3a- TEIbHBIE H
Jorapu(pMHUUECKUEe HEPaBEHCTBA; HAXOAWUTh HX PELIEHHS C IOMOIIBI0 PAaBHOCUIIBHBIX
MEPEXO/I0B .

6 OcymecTBIATh 0TOOP KOPHEW NMPU PEHICHUH TPUTOHOMETPHYECKOTO YPAaBHEHHS.

6 CB0oOOIHO oOmepupoBaTh IOHATHEM TPUTOHOMETPHUECKOE HEPaBEHCTBO;
IPUMEHATh HEOOXOIUMBIE (DOPMYJIBI TSl PELICHNUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHIX
HEpPaBEHCTB.

6 CB0OOAHO omepupoBaTh IMOHATUSMHU: CHUCTEMA M COBOKYIHOCTb YpPaBHEHHH H
HEPaBEHCTB; PaBHOCUIIBHBIE CUCTEMBI M CHCTEMBI- CIICJICTBUS; HAXOIUTH PEIICHHS CUCTEMBI
U COBOKYIMHOCTEW pallMOHAIbHBIX, HPPALIMOHAIBHBIX, TTOKA3aTENIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUH U HEPABEHCTB.

6 Pemare panumoHanbHble, UppallMOHANIbHBIE, IOKA3aTeNbHbIE, JIorapudMuiyeckue u
TPUTOHOMETPHUYECKHE YPAaBHEHHS U HEPABEHCTBA, COJICPIKAIIe MOAYIIH U TTapaMeTpBhI.

6 Ilpumensars rpapuyeckre MeETOJbl Il PElIeHUs YPaBHEHUH M HEpaBEHCTB, a
TaKXe 3a/J1a4 ¢ MapameTpamu.

6 MozenupoBaTh peajbHbIE CUTYAI[MH Ha sI3bIKe anreOpbl, COCTABIATh BBIPAXKEHUS,
yYpaBHEHHsI, HEPABEHCTBA W MX CHCTEMBI 110 YCIIOBHIO 3a[adH, MCCIENIOBATh MTOCTPOCHHBIC
MO/IENIU C UCIIOJIb30BAaHUEM arlapara aareopbl, HHTEpIPETUPOBATh MOJYyUEHHBIH pe3yibTar.
@YHKIMU U TpadUKHU.

6 CtpouTth rpapuky KOMIO3UINH (PYHKIMHA C TOMOUIBIO 3JIEMEHTapHOTO
UCCIIEIOBaHMS U CBOMCTB KOMIIO3UIIMHU JABYX (DYHKIIMH.

6 CTpouTh reoMeTpuuecKkre 00pasbl ypaBHEHHH U HEPABEHCTB Ha KOOPAMHATHON
IUIOCKOCTH.

6 CBOOO/IHO ONEpUPOBATh MOHATUSAMU: TPpaPUKN TPUTOHOMETPUUYECKUX (PYHKITHIA.

6 [IpumeHsITh QYHKINU U1 MOJIETUPOBAHUS U HCCIIEI0BAaHNUS PEATIbHBIX IPOLECCOB.

3.3.18 Hauana mamemamuueckozo anaiuia

6 Vcnonb30BaTh MPOM3BOJHYIO Ul MCCIeNOBaHUS (YHKIMUM HAa MOHOTOHHOCTH U
JKCTPEMYMBI.

6 Haxonute Hambonbllee W HauMMeHbIlee 3HAYEHUS (YHKIUU HENpepbIBHOM Ha
OTpE3Ke.

6 Mcnonp30BaTh NPOM3BOAHYIO JJII HAXOXAECHUS HAWIYYLIEro pEUIeHUs B
NPUKIAIHBIX, B TOM WYHCJIE COLMAJIbHO-DKOHOMHYECKUX, 3aJadax, Uil OIpeIeleHUs



CKOpPOCTH M YCKOPEHUS Ipoliecca, 3alaHHOTr0 (GOopMyIIoi 1y rpadukom.

6 CB0OOIHO ONEpUPOBATH MOHATUAMU: IEPBOOOpaA3HAs, ONPENEIEHHBI HHTErpal;
HAXOJHUTh NEPBOOOpa3HBIC HJIEMEHTAPHBIX (PYHKIMH M BBIYUCIATH MHTErpai Mo (Gopmyre
Herorona — JleitOnua.

6 HaxonuTh miomany miockux Gpuryp u o0bEMBI TEJI ¢ TOMOIIBIO HHTErpaa.

6 NMerh mpencTaBIeHHE O MaTEeMAaTHYEeCKOM MOJCIMPOBAHUM Ha TNpUMepe
cocTaBieHus TudQepeHINaIbHbIX YPaBHEHUI.

6 Pemare mnpuknamHble 3agadd, B TOM YHCJIE COIHMAIbHO-KOHOMUYECKOTO H
($u3nIecKoro xapakrepa, CpeICTBAMH MaTeMaTHYECKOTO aHaIH3a.

34 COIEPXAHHUE YYEBHOI'O KYPCA (I1IO T'OAAM OBYYEHMUA)

10 kaace

34.1.1 Yucaa u epluucieHus

Panmonaneapie  uyucina.  OOBIKHOBEHHBIE W JIGCATUYHBIE JPOOH, TIPOICHTHI,
OcckoHeUHBIC Tiepuoanueckue apoou. [IpumeneHune apoOel W TPOICHTOB IS PEIICHUS
MPUKJIAJAHBIX 3a7a4 U3 Pa3IMUHbIX OTPACIIC 3HAHUM U peaibHOM KU3HM.

JleiicTBuTenbHBIC YnCiia. ParmoHanpHbIe U UppaIoHaTbHBIC YHCIa. ApUPMETHICCKUE
omnepauuy ¢ JECUCTBUTEIbHBIMU YUCIaMUA. MOayJb NEMCTBUTEIBHOTO YHCIA U €r0 CBOWCTBA.
[TpuOmkE€HHbIE BBIYMCICHUS, TpaBWiIa OKPYIJICHUs, NPUKHIKA W OLEHKAa pe3yibTaTa
BBIUHCIICHHH.

CreneHp Cc HensIM IOKazareneM. bunom Hrerotona. Mcmonb3oBaHHE IOIXOISIICH
(dbopMmbl 3anucu AEHCTBUTEIBHBIX YHCEIT I PEIICHUS MPAKTUYECKUX 3374 U MPEICTaBICHUS
JIaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

Crenenb ¢ panMoOHAIBHBIM MMOKa3aTeJeM U €€ CBOMCTBA; CTENEHb C JACHCTBUTEIbHBIM
IoKa3aTelieM.

Jlorapudwm yucna. Coiicta norapudma. JlecaTuunble U HaTypaIbHbIE JIOTapUpMBI.

CuHyc, KOCHHYC, TAHT€HC, KOTAHTE€HC YHUCIIOBOTO apryMEHTAa.

ApKCHHYC, apKKOCUHYC U apKTaHT€HC YMCJIOBOrO apryMeHTa.

34.12 Ypaeéuenus u nepasencmea

ToxzaecTBa M TOXIECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCHIBHEBIE YPaBHCHUA U YPABHCHUSA-CIICICTBUA. HepaBeHCTBO, PEIICHNEC HCPABCHCTBA.

OCHOBHBIE METOJIbl PpELIeHUs IEIbIX U JIpOOHO-pallMOHAIBHBIX ypaBHEHUH H
HEpaBEHCTB. MHOTOWIEHBl OT OJHOM NepeMeHHOW. [leneHne MHOrodjseHa Ha MHOTOUIEH C
ocratkoM. Teopema be3y. MHorounens! ¢ nensiMu koapduuuentamu. Teopema Buera.

ITpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COJIEpKAIUX CTETIEHU U KOPHHU .

WppanumonaneHele ypaBHeHUs1. OCHOBHBIE METO/BI PELICHHS MPPALIMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS 10KA3aTEIbHBIX YPABHEHUIA.

[TpeoOpa3oBanue BeIpaXKeHUH, coaeprkalux sorapupmel. Jlorapudpmudeckue
ypaBHeHUs. OCHOBHbBIE METObI PELICHUS JIOTAPUPMUUECKIX YpPaBHEHHH.

OcHOBHBIE TpUTrOHOMeTpHueckue ¢Gopmyinbl. [IpeoOpa3oBaHre TPUTOHOMETPHUUECKUX
BBIPAKECHUM. PellleHre TPUroHOMETPUYECKUX YPaBHEHU.

Pemenne cucreM NMHEHHBIX ypaBHEHUH. MaTpuia CHCTEMBbI JTMHEHHBIX ypaBHEHUM.
Onpenenurens MaTpuupl 2 X 2, €ro réOMETPUYECKHI CMBICI M CBOMCTBA; BBIUMCIIEHHUE €T0
3HAYEHUsI, NPUMEHEHUE OIPENENNTENs I PEIICHUs CHUCTEMBbl JIMHEWHBIX YPABHEHUM.
Pewenne mpuknanHbIX 3a1ad C IIOMOILBIO CHUCTEMbI JMHEHHBIX ypaBHeHMU. MccienoBanue
MMOCTPOEHHOM MOJIETU C TOMOIIBI0O MAaTPUIL U ONIPEACTUTENEH.



[TocTpoeHre MaTeMaTUYECKUX MOJIETIEH peaTbHOM CUTYallMH C TIOMOIIBIO YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHX 3a1ad U
3a[a4 U3 Pa3NUYHbIX 00JIaCTel HAYKU U peallbHON JKHU3HU.

3.4.1.3 Dyukuuu u cpaguxu

Oynkius, crnocodsl 3amanus (GyHkiuu B3aumuo oOpatHble ¢yHkunu. Kommosumms
byakuumid. ['paduk Gyakiuu. InemeHTapHble TpeoOpa3oBanus rpaduKoB PyHKITUH.

Ob6nacte ompeneiaeHuss U MHOXKECTBO 3HaueHud ¢ynkuuu. Hymu QyHknum.
[TpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HeuéTHble QyHkuuu. [lepuoanueckue GyHKIUU.
[TpomexyTKH MOHOTOHHOCTH (PyHKIMU. MakcUMyMbl 1 MUHUMYMBI (hyHKIMH. Hanbosnbiiee u
HauMEHbIIIee 3HaYCHUS PYHKIIMH Ha TPOMEKYTKE.

Jluneiinas, kBaapaTW4yHass ®W  JOpOOHO-JIMHEHWHAs  (QYHKIUU.  DJIEMEHTapHOE
HCCJIEIOBAaHKE U TOCTPOCHUE UX I'paUKOB.

Crenennasi GyHKIMS ¢ HATYpallbHBIM U EJbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.
CpoiicTBa u rpaduk KOpHs N-0i cTeneHM Kak (PYHKIHMHU OOpATHOHM CTENEHH C HATypaJbHBIM
MOKa3aTeJIeM.

[TokazarenbHass u Jsorapudmuyeckas (YHKUMHA, UX CBOWCTBA U  TpaduKu.
Hcnonw3oBanue rpadukoB GyHKIUE A7 penieHus ypaBHeHH. TpuroHomerpudeckas
OKPYKHOCTB, OIIPEICIICHHE TPUTOHOMETPUYECKIX (PYHKIIMI YUCIIOBOTO apryMEHTa.

OyHKIIMOHANBHBIE 3aBHCUMOCTH B pealibHBIX Mpoleccax u sBICHUsX. | paduxu
pEATbHBIX 3aBUCUMOCTEH.

34.14 Hauana mamemamuueckozo ananusa

[TocnenoBarenpHOCTH, crocoObl  3aJaHMs  IocienoBaTenbHocTe.  Metoa
MaTE€MaTU4eCKOW MHIYKIMH. MOHOTOHHBIE U OTPaHUYEHHBIE M1OCIEA0BATENBHOCTU. VcTopus
BO3HMKHOBEHUS MaTEMaTUYECKOI'0 aHaJIM3a KaK aHajan3a OECKOHEYHO MaJjbIX.

Apudpmernueckass U reoMeTpuueckas mporpeccu. beckoHeuHo yObIBarouias
reomerpuueckas nporpeccusi. CyMma 6eCKOHEUHO yObIBaroIeil reOMeTpUYeCKOM MPOrpeccui.
JIMHENHBIN W OSKCHOHEHIMAIbHBIA pocT. Ywucio e. Popmylia CIOKHBIX IPOLUEHTOB.
Hcnonp30BaHne IPOrPECCUM JUIs PELICHUs] PEANIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa.

HenpepbiBable ¢GyHKIMH M HUX cBoicTBa. Touku pa3pbiBa. ACHUMITOTHI I'paHKOB
¢ynkuuit. CBoiicTBa (GyHKIMHA HEMPEPHIBHBIX HAa OTpe3ke. MeToJl MHTEPBAJIOB ISl peIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIUM JIsl pelIeHus 3a/1a4.

[lepBass u Bropas mnpousBojaHble GyHKIMU. OmnpeneneHue, T€OMETPUUECKUN U
(bu3nueckuii CMbICI IPOU3BOIHON. YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUH.

[IpousBoaHble 3neMeHTapHbIX (yHKUIUN. [Ipow3BoaHAas CyMMbl, NPOU3BEICHMUS,
YaCTHOT'O ¥ KOMIO3UIIMU (DYHKIUH.

34.15 Mnoosrcecmea u no2uka

MHOXecTBO, OmepalMyu HajJ MHOXKECTBAMH W HMX CBoOMWcTBa. /lmarpammelr Diinepa —
Benna. HpI/IMCHCHI/Ie TCOPCTUKO-MHOKCCTBCHHOI'O arrmapara I OIHCaHHAd PpCalbHbIX
NIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a]a4u U3 IPYTUX YUCOHBIX MTPEIMETOB.

OmnpeneneHne, TeopeMa, CBOWCTBO  MAaTEMaTHYECKOro  OOBEKTa,  CIE/ICTBHE,
JI0Ka3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUSI.

11 kiaace

34.16 Yuciha u epluucienus

HarypaneHble u nenble uyucna. [I[puMeHeHHe NPU3HAKOB JEIMMOCTH LENBIX YHCET,
HO/l u HOK, ocratkoB nmo Moaymwoo, airoputMa EBkiauaa ajis pelieHus 3agad B ILENbIX
YHUCIIaX.

KommnekcHsle uymcna. AnreOpandeckas M TpUTOHOMETpUYeckas (OpPMBI 3amucH
KOMILIEKCHOTO ~ 4YHCIIA. Apudmernueckue omepanuM € KOMIUIEKCHBIMH — YHCIIAMH.
N300paxeHre KOMIUIEKCHBIX YUCeNl Ha KOOpJAMHAaTHOM tuiockocTH. @opmyna Myaspa. Kopuu



N-0il cTemeHu M3 KOMIUIEKCHOro uucia. [I[puMeHeHue KOMIUIEKCHBIX YWCEN JJIsi PelICHUs
(bu3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

3.4.1.7 Ypasnenus u nepasencmea
CucremMa M COBOKYIHOCTb YpaBHEHMH W HEpaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI U
CHCTEMBI-CIIeICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.
OT00p KOpHEH TPUIOHOMETPUYECKHX YPABHEHUI C MOMOILBIO TPUTOHOMETPUYECKOI
OKpYXKHOCTH. Pelienne TpuroHoMeTpu4ecKuX HEPaBEHCTB.
OCHOBHBIE METO/IbI PELLICHUs T0KA3aTEeNbHBIX U JIOrapU(PMUUIECKUX HEPABEHCTB.
OCHOBHBIE METO/BI PEHICHUS HPPALMOHAIBHBIX HepaBeHCTB. OCHOBHBIE METOMbI
pELICHHs] CUCTEM M COBOKYITHOCTEH pallMOHAJIbHBIX, UPPALMOHAIBHBIX, OKA3aTEIbHbBIX U
J0rapupMHUUECKUX YPaBHEHHH.
VYpaBHEHUs, HEpABEHCTBA M CUCTEMBI ¢ Iapamerpamu. [IpuMmeHeHue ypaBHEHHI,
CHCTEM U HEpaBEHCTB K PELICHUI0 MaTEMAaTUYECKUX 3a/1a4 M 33/1a4 U3 Pa3IU4HbIX o0nacTeit
HAYK{ ¥ peabHON )KU3HU, HHTEPIIPETALUS TTOTYYEHHBIX PE3yIbTaTOB.

3.4.1.8 Dyukuyuu u cpaguxu
['paduk kommnosunuu QyHkuuid. I'eomerpuueckue oOpas3bl ypaBHEHH U HEPaBEHCTB
Ha KOOPJWHATHOM IIJIOCKOCTH.
Tpuronomerpuyeckne (yHKIHMH, UX CBOWcTBa M Tpaduku. ['padudeckne MeTomb
pelleHts ypaBHEHUH U HepaBeHCTB. [ paduyeckre MeTo/Ibl pelieHus 3a/1a4 ¢ HapaMeTpamu.
Hcnonb3oBanue rpadukoB GyHKIMHA Ul UCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEILIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

34.19 Hauana mamemamuueckozo ananusa

[IpuMeHeHHe TPOM3BOJHOW K HCCIEAOBAHUIO (DYHKUMH Ha MOHOTOHHOCTh H
9KCTpeMyMbl. HaxoxkieHrne HanOobIIero 1 HAaMMEHBIIET0 3HAaYeHU HeMPEPHIBHON (yHKIIUN
Ha OTPE3KE.

[IpuMmeHeHne POU3BOJHON Ul HAXOXKJIEHUS HAWIy4dlIero PELICHUs B IPUKIJIATHBIX
3amadax, JUIS OMpeIeNieHHs] CKOPOCTH M YCKOPEHHs MpOIecca, 3aJaHHOrO (OpMYINION WiH
rpaguKoM.

[TepBooOpa3znas, OCHOBHOE CBOMCTBO epBOOOPa3HBIX. [TepBooOpazubie
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxIeHUS IEpBOOOPA3HBIX.

WNurerpan. ['eomerpryeckuii CMBICI MHTErpana. BpIduclIeHHE ONpeaenéHHOro
uHTerpana no ¢popmysne Hetorona — JleiOuu.

[TpumeHeHne wHTErpaja Uil HaXOXJIEHUS IUIOlaned IUIocKuX ¢uryp u o0bEMOB
TEOMETPUYECKUX TEIL.

ITpumepsl peleHuin TG depeHIaIbHbIX YpaBHEHUM. Maremarnueckoe
MOJIEJTMPOBAHUE PEAIbHBIX MPOLIECCOB C MOMOIIBIO AU(PEepeHIINaTbHBIX YPABHEHHH.

35 TEMATHYECKOE ILIAHUPOBAHME YYEBHOI'O KYPCA (IO T'OJIAM
OBYYEHUS)

10 kaace

140 yacos

Ha3Banmue pazgena |OcHOBHOe coep:KaHue
(TemMblI) paznesa (TeMbl) OcHOBHBIE BHABI JeSITEJILHOCTH
(KOJIM4€eCTBO YaCOB) o0yuyarumuxcs




IMHOKEeCTBO
MeHCTBUTENbHBIX
qHCeI.
MHOTro4JIeHbl.
PanmoHa bHbBIE
YPABHEHUS U
HepaBeHCTBA.
CucreMbl
VIMHeHHBIX
ypaBHeHHi (28 4)

IMHOXKECTBO, OIIEPALIUU HAT
MHO>KECTBAMU U UX CBOMCTBA.
/Tuarpammsl Ditiepa — Benna.
[IpuMeHeHue TEOPETUKO-
MHO>KECTBEHHOTO armapaTa s
[peLeHs

3anay.

PannonanpHbIC YUCHA.
OOBIKHOBEHHBIE U JECATUYHEIE
npodu,

MPOIEHTHI, OECKOHEUHBIC
MePUOTUIECKUE TPOOH.
[IpumeHeHue

ITpoOe 1 MPOIICHTOB JIJIs
[pELICHUS IPUKIIAIHBIX 3a/1a4.
JleficTBUTEIIbHBIC YUCIIA.
PanmonanbHble 1
HMppalOHATIbHBIC

uucia. ApupmMernaeckre
ornepanuu ¢ JeUCTBUTEIbHBIMU
yuciaaMud. MoayJib
IMEeHCTBUTEIBHOTO

uMcIa U €ero CBOMCTBA.
[TpuOnmxEHHBIE BEIYUCIICHHS,
rpaBuiIa

OKpYTJICHUS, IPUKUIKA U
OIICHKA pe3ylbTara
BBIYMCIICHUM.

OCHOBHBIE METO/IbI PEIICHHUS
LIEJTBIX U APOOHO-
paInOHAILHBIX

YpPaBHEHUI U HEPABEHCTB.
MHOro4JIeHbI OT OJIHOMI
rnepemMeHHoi. [lenexnue
MHOTOWICHA Ha MHOTOWIEH C
octatkoM. Teopema besy.
MHOTOWICHHI C IETBIMU
kodpdunmentamu Teopema
Buera.

Penienue cucrem JIMHEHMHBIX
ypaBHeHUIH. MaTpulia CUCTEMBI
IMUHENHBIX YpPaBHEHUM.
Ornpeaenurenab MaTPULIBI 2X2,
€ro reOMETpUYECKUI CMBICIT U
CBOMCTBA; BRIYMCIICHUE €TI0
BHAUEHMSI; IPUMEHEHUE
OTIPEIeTTUTEIIS ISl PEIICHUS
CHCTEMBI JIMHEHHBIX YPaBHEHUM.
PelieHue nmpuKIaIHbIX 3a/1a4 C
[MOMOILIBIO CUCTEMBbI JIMHEUHBIX
ypaBHEHUH

Mcno/b30BaTh TEOPETHKO-MHOKECTBEHHbIIH
anmapaT sl OMUCAHUA XOa PEeIIeHUs
MaTeMaTHUYECKUX 33]1a4, a TAK)KE pealbHbIX
[MPOLIECCOB U SIBJIEHUMU.

OnepupoBaTh NOHATUSIMH: PAIMOHATHFHOE
MUCII0, OECKOHEUHAs TTePUOTINIECKast TPOOb,
[IPOLIEHTHI; UPPAIIMOHAIIEHOE U AEHCTBUTEIIBHOE
MMCII0; MOAYJb JIEHCTBUTEIBHOIO YHCIA;
HCI0JIL30BaTh 3TH TOHATHS TIPH MPOBEIEHUN
paccyKJIeHUI U J0Ka3aTeIbCTB, MPUMEHATh
IMpoOu 1 MPOLEHTHI TSI PELICHUS TPUKIIAIHBIX
Bajia4 U3 pa3IMuHbIX OTpaciel 3HaHUN 1
[peabHON KU3HHU.

M cnonb30BaTh NPUOIIKEHHBIC BEIYUCIICHNS,
[TpaBmIIa OKPYTICHUS, TPUKHUJIKY H OIICHKY
[pe3yabTaTa BEIYHCICHAN.

[IpuMeHATH pa3nUYHbIE METO/BI PEIICHUS
[PalOHAJIbHBIX U ILpO6HO-paLII/IOHaHI>HBIX
YpaBHEHUI; a TaK)Ke METO/I MHTEPBAJIOB IS
[PCHICHUA HCPABCHCTB.

OnepupoBaTh NOHATUSMHM MHOTOWIEH OT
OIHOM NIEPEMEHHOM, €r0 KOPHU; NPUMEHATH
mesieHne MHOTOW/IeHa Ha MHOTOUICH C OCTaTKOM,
reopeMy be3y u teopemy Buera s perienus
Bamad.

OnepupoBaTb NOHITUSIMU: CUCTEMA JIMHEHHBIX
YPaBHEHUI, MATPULIA, ONIPEACIIUTEb MATPULIBL.
M cmosb30BaTh CBOMCTBA ONpeaeuTes 2 X 2
TSt BRIYHCIICHHS €r0 3HAUYCHUS, IPUMEHSATH
OTIpEeACTUTEINH ISl pEIIEHUs] CUCTEMBbI IMHEHHBIX
ypaBHEHUH.

Moae1upoBaTh peabHbIC CUTYAIHH C
[TOMOIIIHIO CHCTEMBI JTMHEWHBIX YPaBHEHHH,
HCCJIeA0BATH TTOCTPOSHHBIE MOJIENN C ITOMOIIBIO
MaTpUIl U ONpe/ieNuTeNIel, HHTepIpeTHPOBATh
[TOJTy4Ye€HHBIN Pe3yIbTar.




DyHKINU

u rpaguku.
CrenenHas
byuxumns

C 1eJIbIM
nmoxa3arejieM (12 4)

DyHKIHSA, CTIOCOOBI 3aTaHUS

¢yaknnn. Bzaumuo 0OpaTHbBIE

bynkmu. Komnosurms
¢dbynkuuii. ['paduk dyHkumm.
DJIeMEHTapHBIC
npeoOpa3oBaHus TpaUKOB
(byHKLUI.

O0nacTh OnpeaeeHus 1

MHO>KECTBO 3HAYCHHUH (DYHKITHH.

Hynu ¢ynkuuu. [Ipomexxytkn
3HAKOIIOCTOSIHCTBA. UETHBIE U
HEYETHBIC (DYHKITHH.
[leprognueckue QyHKINH.
[IpoMexyTKH MOHOTOHHOCTH
(byHkuun. MakcuMyMsl 1
MUHUMYMBI (DYHKLIHH.
HauOonbiiee 1 HauMeHblIIee
3HaueHue (PyHKIMU Ha
MIPOMEXKYTKE.

UInHeliHas1, kBagpaTU4Has U
IMpoOHO-TMHEHHAS QYHKIHH.

3J'ICM6HT3pH0€ HCCIICIOBAHUEC U

MOCTPOCHUE TPAPUKOB ITUX
(byHKLUI.

CTerneHb ¢ IeIbIM IT0Ka3aTeIeM.

braom Herotona.
CrenieHHast QyHKIHS C
HATypaJbHBIM U LEIBIM
moka3areiieM. E€ cBoiicTBa 1

rpaduk

OnepupoBaTh NOHATUAMM: (QYHKIHS, CIIOCOOBI
BagaHus QYHKIMN; B3aUMHO OOpaTHBIE
(yHKUINHU, KOMIO3UIHS (QYHKIUH, rpaduK
(yHKIMH, 001aCTh ONPEICTICHUS] U MHOXKECTBO
BHaYeHUH (PyHKIINHU, HyTH (QYHKIAH,
[IPOPMEKYTKH 3HAKOIIOCTOSIHCTBA; JIMHEHHAs,
[KBaJpaTU4Has, [pOOHO-TMHEHHAS U CTeTIeHHAs
(dbyHKINU.

BbINOJIHATD 31€MeHTapHbIe IpeoOpa3oBaHus
rpaduKoB HyHKIUH.

3HATb M YMETb JOKA3bLIBATH YETHOCTD WU
HE4ETHOCTH (DYHKLNH, IEPUOJUUHOCTD
(yHKLINH, HAXOAUTB IPOMEXYTKI
MOHOTOHHOCTHU (DYHKIIUH, MAKCUMYMBI U
MAHUMYMBI (DYHKIINH, HANOOJIbIIIee 1
HaMEHbIIIee 3HaYeHnEe PyHKIMH Ha
TPOMEKYTKE.

DopMyJIMPOBATH U WJIIOCTPUPOBATH
rpa¢guyecKu CBOMCTBA JTMHEHHOM,
KBaJIpaTUYHOM, IPOOHO-JIMHEHHON U CTEIICHHON
(yHKINH.

Bpipa:kaTh (hopMyJIaMHU 3aBUCUMOCTH MEXKIY
BETMYMHAMM.

3HaTh onpeeeHue U CBOICTBA CTEIICHHU C
LIEJIBIM [TOKA3aTeNIeM; MIOAXOASIIYI0 hopMy
BarucH ACHCTBUTENbHBIX YMCEN ISl PEIICHUS
MPaKTUYECKUX 33734 U TPE/ICTaBICHUS JaHHBIX.

ApudmeTnyeckuii |ApupmMeTHIecKUil KOpeHb DopMyJIMPOBATH, 3aINCHIBATH B
KOpeHb N-0i HaTypaJIbHOW CTEIIEHH U €TO CUMBOJIMYecKOi ¢opMe U UCIIOIB30BATh
CTeleHu. CBOICTBA. CBOICTBA KOPHsI N-0i1 CTENEHU IS
HppamnonaabHbie [[I[peoOpa3oBaHus YUCIOBBIX MpeoOpazoBaHMs BBIPAKEHHI
YpPaBHeHUs! BBIpaXEHUH, COJIepKaIInX HaxoauTh pemieHus UppanroHalIbHbIX
(18 u) CTEIIEHU U KOPHHU. [YPaBHEHU C TOMOILbIO PABHOCUIBHBIX
HppanuoHaibHbIE YPABHEHUS. [IEPEXOI0B MU OCYILECTBIIAS IPOBEPKY KOPHEM.
OcHoBHBIE MeTO/IbI petieHrst  (CTpPouTh rpaduk QyHKIMKA KOPHS N-0i CTeeHH
MppaLrOHATbHBIX YPAaBHEHUH. [KaK 00- paTHOH i GYyHKLUH CTETICHH C
PaBHOCHUIIBHBIE TIEPEXOBI B HaTypaJIbHBIM ITOKa3aTeJIeM
[pEIIEHNH UPPALMOHATIBHBIX
YpaBHEHUI .
CBoiicTBa 1 rpaduK KOpHS N-0i
CTerneH! Kak (QyHKIIUU
00paTHOH CTEIEHH C
HaTypaJIbHBIM [TOKa3aTEJIEM.
IMoxa3zaTesbHas Crenens ¢ paloHaIbHBIM @DopMyJIMPOBAThH ONpeeIeHHe CTEIIEHH C
pynxuus. [oKas3aTesleM U €€ CBOMCTBA. [PAallMOHAJIBHBIM I10KA3aTEIIEM.
IMokasatenbnbie  [[lokazatenbHas QyHKIUs, € [BBIMONHATH MpeoOpa3oBaHMs YHUCITOBBIX
YPaBHeHUs! CBOICTBaA U rpaduK. BBIPAYKEHHI, COJIEPHKAIINUX CTENEHH C
(10 9) Vcnionb3oBanue rpaduka pallMOHAJIBHBIM IToKa3aTesneM. Mcmosb30BaTh

(byHKIMY [UIs peIeHns
YPAaBHEHHUI.

[Toxa3arenbHble YpaBHEHHUS.
(OCHOBHBIE METO/Ibl PELIECHHS

[10Ka3aTeJIbHbIX YPABHEHUI

nugpoBbie pecypesl I TOCTPOSHUS Tpaduka

[TOKa3aTeIbHON (PYHKIINU U U3YYEHUS e

CBOICTB.

HaxoauTh pelieHust oKa3aTeIbHBIX
paBHEHU




Jlorapugmuyeckas
byHxums.
Jlorapugmuyeckue
ypaBHeHus (18 1)

Ulorapudm uncna. CBolicTBa
imorapudma. JlecsITHaHbIC 1
HaTypaJlbHBIC JIOTAPUPMBI.
[IpeoOpazoBaHUE BEIPAKCHHUIA,
Ccomep KaIIiX JTOTapu(pMEL.
Ulorapumugeckast pyHKIms, eé
CBOICTBa U rpaduK.
Vcnionb3oBanue rpaduka

(O YHKITUH TS pEeTIeHUs
YpaBHEHUH.
Ulorapudmudeckre ypaBHEHHS.
OCHOBHBIE METO/IbI PEIICHUS
lmorapuMUYeCKUX ypaBHEHHIA.
PaBHOCHIIbHBIE TIEPEXOIbI B
[pEIIeHNH JTOTapU(PMHIIECKIX
lypaBHEHU

/laBaThb onpeaeseHne Jorapudma ancia;
NEeCATUYHOrO U HAaTYpaJIbHOro jJorapudma.

M cnoab30BaTh CBOWCTBA JTOTapu()MOB ISt
mpeoOpa3oBaHust JOrapu(hMUIECKUX
BBIPAYKEHU.

Ctpourts rpaduk morapudmMuiaeckort GyHKIHHA
[KaK 0OpaTHOM K MOKa3aTebHOW M UCTIONIb30BaTh
cBOMCTBa JorapudMuueckoi GyHKIUH IS
peLeHus 3a1a4.

IHaxoauThb pereHus JorapupmMIuuecKux
[YPaBHEHHUI C MOMOIIbI0 PABHOCHIIBHBIX
[EPEeX0A0B UM OCYLLECTBIISSI IPOBEPKY KOPHEH

Tpuronomerpuyeck|/CHHyC, KOCUHYC, TAHT€HC U /laBaTh onpe/ejieHUs1 CUHYyca, KOCHHYca,
Me BHIPA:KEHUsI U [KOTAHTEHC YHUCIIOBOTIO TaHr€HCa M KOTAHTE€HCa YHCIOBOr0 apryMeHTa; a
YPaBHeHUsI apryMeHTa. ApKCHHYC, TaKXKe apKCUHYCa, ApPKKOCHHYCA U apKTaHI'€HCa
(22 v) APKKOCHHYC Y ApKTaHI'€HC quCIa.
YHCIOBOI'O apTyMEHTAa. [IpuMeHATH OCHOBHBIE TPUTOHOMETPUUYECKUE
Tpuronomerpudeckas hopMyITBI TS IpeoOpazoBaHUs
OKPY>KHOCTb, OTIpEe/ICHHE TPUTOHOMETPUUECKUX BBIPAKECHUH.
TpuroHoMeTpudeckux GyHkiui [[IpumMeHsaTs GOpMyIIBI TPUTOHOMETPUH IS
YHCJIOBOI'O aprymMeHTa. [PCUICHMA OCHOBHBIX THIIOB
OCHOBHBIE TPUTOHOMETPUUYECKUX YPABHEHU
TPUTOHOMETpPUYECKHE
(hopmyiel. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX
BbIpakeHU. Pemenue
TPUTOHOMETPUUECKHUX
lypaBHEHUI
IMocaenoBaTenbHoc [[locienoBarenbHOCTH, CIOCOOB! (OMEePHPOBATH MOHATHSIMH:
TH 3a1aHKs TIOCIIeIOBATEIbHOCTEH [[TOCIIeI0BATENbHOCTD, CIIOCOOBI 3aJaHuUs

u nporpeccuu (10 4v)

MeTo1 MaTeMaTHUYECKOMN
WHAYKINH. MOHOTOHHBIE H
OrpaHNYEHHBIE
rocieoBaTenbHocTu. ctopust
aHaM3a OECKOHEYHO MalbIX.
IApudmerrueckas u
FEOMETPUYECKAS ITPOTPECCHUH.
beckoHeuHo yObIBaroIas
reoMeTpHyecKas porpeccusl.
CymMa OECKOHEYHO
lyOBIBAIOIICH reOMETPUIECCKON
nporpeccuu. JIMHEHHBIN 1
SKCIOHEHIMAJIBHBIN POCT.
Hucio .

DopMya CI0KHBIX IIPOLICHTOB.
Vcrnonp30BaHue MPOrpeccun
TS peIIeHus peabHbBIX 33124
[TPUKJIATHOIO XapaKTepa

110CJ1€J0BAaTEIbHOCTEN; MOHOTOHHBIE U
OrpaHUYEHHBIC M10CIIEJ0BATENLHOCTH;
Hcce10BaTh M0CIeI0BATEIbHOCTH Ha
MOHOTOHHOCTb U OTPaHUYEHHOCTb.

[Mosy4yaTh npeacTaBjieHHe 00 OCHOBHBIX HAEAX
aHaM3a 0ECKOHEYHO MaJIbIX.

/laBaTh onpeaeseHne apupMeTHIECKON 1
FEOMETPUYECKOH IIPOIPECCUM.

/loka3pIBaTh CBOWCTBA apu(hMETHIECKON 1
reOMETPUUYECKON MPOrPECCUH, HaXOIUTh CYMMY
UJIEHOB MPOTPECCHH, a TAK)KE CyMMY UJIEHOB
0ECKOHEUHO YOBIBAIOIECH reOMETPUIECKOI
[IpOrpeccu.

M cnmoab30BaTh IPOTPECCHN AJIS PELICHHS 33129
[TPHUKJIATHOTO XapaKTep.

[puMeHsTH GOPMYITY CIOKHBIX IPOLEHTOB ISt
pELIeHU 3a1a4 U3 pealbHON IPAKTUKH




HenpepbiBHBIE HenpepriBHble GYyHKUMT U BX  (ONepUPOBATH NOHATHAMU: QYHKLIUSI
(yHkum. cBoiicTa. Touka pa3psiBa. HEMpephIBHAA HA OTPE3KE, TOUKA pa3phiBa
IponsBoanas IACUMIITOTHI TPaUKOB (byHKIMH, acUMIITOTa rpaduKa QyHKIHH.
(20 v) ¢ynkuuii. CoiictBa pyHknuii |[[IpuMeHsITH CBOWCTBA HEPEPBHIBHBIX (PYHKIIMIH
HENPEePBIBHBIX Ha OTpPE3Ke. IMITST peTeHus 3a1a4.
MeTo HHTEpBAJIOB IS OmnepupoBaTh NOHATUSIMH: TIEPBast U BTOpas
[peIIeHNs] HEPaBEHCTB. Mpon3BOAHbIC (DYHKIIMU; TOHUMATh (pU3HYeCKU
[IpruMmeHeHNE CBOWCTB 1 TEOMETPUYECKUI CMBICH MPOU3BOAHOM;
HENPEPBIBHBIX (DYHKIIWH /UII  BaluChIBaTh YPaBHEHHE KacaTeIbHOM.
pemienus 3anad. [lepBas u BbI4ucaATH TPOU3BOIHBIE CYMMBI,
BTOpast MPOM3BOJHbBIE (DYHKIIMH. [IPOU3BECHHUS, YACTHOTO M CIOKHOU (DYHKLIUH.
Omnpenenenne, reoMmerprdeckuii |M3y4aTh TPOU3BOIHBIC AIEMEHTAPHBIX
1 (hU3UIeCcKuit (hyHKITHIA.
CMBICJI IIPOU3BOAHOM. M cmoib30BaTh reOMETPUUSCKUHN 1 (PU3HUSCKUN
'YpaBHEHHE KacaTeIbHON K CMBICIT
rpaduKy GyHKITHH. MTPOM3BOAHON TSI pEIICHUS 3a71a4
[Ipon3BoAHbIE 3TIEMEHTAPHBIX
¢dbynkuuii. [IpousBognas
CYMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMIIO3UIIUN
(yHKIHI
IMoBTOpEHMeE, OCHOBHBIE TTOHATHS Kypca [IpuMeHATH OCHOBHBIC TIOHSATHUS Kypca alnreOphl
0000111eHMeE, areOphl U Haval M HAYaJl MATEMaTHICCKOTO aHallu3a st
CHCTeMATH3amusl  [MaTeMaTHYeCKOTO pelIeHus 3a/1a4 W3 peaJbHON )KU3HU U APYTUX
3HAHUI aHanu3a 10 ki1acca, 0000IEHNE [LIKOJIBHBIX IPEAMETOB
(2 9) W CUCTEMAaTH3alus 3HAaHUM
11 KJ1ace
140 yacoB

Ha3panue paszjaena
(TeMbI)
(KOJIMYeCTBO YACOB)

OcHoOBHOE cofepKkaHne
pa3nesia (TeMbl)

OCHOBHbBIE BHUABbI J€ATECIBHOCTH Oﬁy'lalOIIII/IXCﬂ




HcciaenoBanme
pyHKumi ¢
IOMOILIBL IO
MPOU3BOIHOM
(24 4)

[TpuMmeHeHne POU3BOTHOM
K MCCIICOBAHUIO (QYHKITAN
Ha MOHOTOHHOCTbH H
BKCTpeMyMbl. Haxoxxaenne
HAUOOJBIIETO U
HAaUMEHBIIIET0 3HAYCHUS
HENPepPBIBHOM (DyHKIIMU Ha
OTpE3Ke.

[TprmeHeHre MPOU3BOIHON
ST HAX 0K ICHUS
HAWTYYIIEero PEIICHUs B
MPUKIIATHBIX 3a/1a9ax, IS
oTIpeieNIeHIs] CKOPOCTH H
[YCKOpEHHS mpolecca,
BamanHOTO (hOPMYIIOH HITH
rpaduKoOM.

Komno3unus hyHKITHIA.
["'eomeTpudeckne 00pasbl
YpaBHEHUI 1 HEPABEHCTB
Ha KOOPJAMHATHOU
MIOCKOCTH

Ctpoutb rpaduk KOMITO3UIIH (PYHKITUI ¢ TOMOIIBEO
PIIEMEHTAPHOTO UCCIIEIOBAHUS U CBOMCTB
KOMITO3HLIUH.

CTpouTth reoMeTprueCcKre 00pas3bl YpaBHEHUN U
HEPABEHCTB HA KOOPJAUHATHON MIIOCKOCTH.

M cmoib30BaTh IPOU3BOIHYIO ISl UCCIIEIOBAHUS
(hYHKITMH HA MOHOTOHHOCTb M SKCTPEMYMBI;
HAXOMTh HAaUOOJIbIIICC U HAMMCHBIIICE 3HAYCHHUSI
(hyHKITNH HENIPEPHIBHOM Ha OTpPe3Ke; CTPOUTH
rpaduku QyHKIUI Ha OCHOBAHHUH MTPOBEAEHHOTO
MCCIIETOBAHNS .

M cmoJib30BaTh NPOU3BOJHYIO JIJIS1 HAXOXKACHUS
HaWIy4ylIero peleHus: B MIPUKIAJHbIX, B TOM YHCIIE
COIMAIbHO-D)KOHOMUYECKHX, 3a7a4ax, s
OIpelIEeTICHUs] CKOPOCTU M YCKOPEHUS IIpoLecca,
BamanHOTO (HOPMYIIOH HITH TPpaHKOM.

[MonyyaTh npeacTaBjieHUue O IPUMECHEHUU
[POU3BOIHOW B Pa3JIMUHBIX OTPACIISIX 3HAHUI

[lepBooOpa3nas u

[TepBooOpa3Hasi, OCHOBHOE

OHepHpOBaTb NMOHATHUAMM: HepBoo6pa3Ha;1 n

(16 u)

YPaBHEHHUH C TOMOUIBIO

HHTErpaji CBOWCTBO TIEpBOOOPA3HEIX. OIpeaenéHnblii nHTerpan. Haxoaurhb nepBooOpasHbie
(12 u) [lepBooOpazHbIe HIIEMEHTApHBIX (YHKIMHA U BRIYUCIISATH HHTETPA 110
QIIeMeHTapHbIX QyHKIHA. |[hopmyne HeioTona — JleiiOanma.
[TpaBuia HAXOXKIACHUS Haxoaursp rutomany miockux Guryp 1 00bEMBI Tel ¢
MepBOOOPaA3HBIX. MTOMOIIIBIO OIIPENEIIEHHOTO HHTETpaIa.
WuTerpai. 3HAKOMHTBCSI C MATEMATUYECKUM MOAETHPOBAaHUEM
['eomeTpryecknii CMbICT  [Ha IpUMepe TUPPepeHIInATEHBIX YPaBHEHUH.
uHTerpana. Beruncnenne  |[losryyaTh mpeacTaBlieHHe O 3HAYSHUN BBEJCHMUS
ONpeAeNEHHOr0 UHTErpaja [TOHITHS HHTErpaja B pa3BUTUN MaTeMaTHKN
no ¢popmyne HeroTona —
UleitOnmLA.
[ IpumeHeHune nHTErpana
ST HAXOXKIEHUS
TUTOIA/ICH TIIOCKUX GUTYP
1 00bEMOB
rEOMETPUYECKHX Tell.
[Tpumeps! peleHni
ImuQpepeHnanTbHBIX
ypaBHEHUII.
Matemarnueckoe
MOJIEJTMPOBAHHE PEATbHBIX
[IPOLIECCOB € TIOMOLLBIO
Mg pepeHInanbHbIX
ypaBHEHUH
I'paduxu Tpuronomerpruyeckre Hcnonb3oBaTh HUGPOBBIE pecypehl Ui
TPUTOHOMEeTpHUYecK (DYHKIIUH, UX CBOMCTBA M |TOCTPOCHMS IPapUKOB TPUTOHOMETPUIECKUX
X QyHKIMH. rpaduKy. (YHKLUMH 1 U3YYEHUS] UX CBOMCTB.
Tpuronomerpuyeck/OT60p KOpHEH Pemath TpUroHOMETpUYECKUE YPABHEHUS U
e HepaBeHCTBA TPUTOHOMETPUYECKUX OCYILIECTBIISITH OTOOP KOPHEH ¢ TOMOLIBIO

TpHFOHOMC’I’pH‘lCCKOﬁ OKPY>XHOCTHU.




TPUTOHOMETPUYECKON IIpuMeHATH GOPMYIIBI TPUTOHOMETPHHU ISl PEILICHUS
OKPYKHOCTH. OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX HEPABEHCTB.
Pemenune Hcnonb3oBaTh HU(POBLIE pecypChl UL
TPUTOHOMETPUYECKUX MOCTPOCHUS M MCCIIeIOBaHuUs rpauKkoB PyHKIHHA
HEPABEHCTB
HppanuoHanbHbie, (OCHOBHBIE METOIBI IlpuMeHATH CBOICTBA MMOKAa3aTENbHON U
nokaszaTtejbHble U [pEIICHHS OKA3aTeNbHBIX U pIorapudMuieckoil QyHKINH K PEIICHHIO
iorapugmMudeckue [TorapuGMUIECKUX MOKAa3aTeNbHBIX U JIOTapU(MHUUECKIX HEPABEHCTB.
HepaBeHCTBA HEPABEHCTB. O00ocHOBATH PABHOCHIIBHOCTB IIEPEXOJIOB.
(24 v) OCHOBHBIE METO/IbI Pemate upparmonaabHble 1 KOMOMHUPOBAHHBIE
pelIeHns] UppallOHaAbHBIX|[HEPABEHCTBA, C IIOMOIIBI0 PABHOCHIIBHBIX TIEPEX0I0B.
HEpPABEHCTB. U cmosib30BaTh TpadUIecKrie METOIBI M CBOMCTBA
['paduueckre METObI BXOSILNX B YPaBHECHHUE WM HEPABEHCTBO (DYHKIMH
[periexHus 11 peIeHus 3a1a4u
MppalOHAIbHbIX,
MMOKAa3aTENbHBIX U
morapudMuiyecKnx
YpaBHEHUH U HEPABEHCTB
KommuiekcHbie KomruiekcHble yncna. OnepupoBaTh NOHATUSIMHU: KOMIUIEKCHOE YHCIIO U
yHCIa IAnrebpanyeckas u MHOKECTBO KOMIUIEKCHBIX YHCEN.
(10 u) TPUTOHOMETPUYECKAS IMpencraBiasiTh KOMIUIEKCHBIC YMCIIA B
(bopMBI 3anucu anreOpanvdeckoi 1 TPUrOHOMETPUIECKOH opme.
KOMIUIEKCHOTO YHCIIA. BbinosiHATh apudMeTHYECKHE ONepaliy ¢ HUMH.
IApudmeTraecKue MN300paxkaTh KOMIUIEKCHBIE YUCIIA HA KOOPAMHATHOM
OoIepaLyHy ¢ [JIOCKOCTH.
KOMILICKCHBIMU unciiamu. [[IpumensaTs Gopmyny MyaBpa u noiay4aTh
N3ob6paxenne [PEACTABICHUE O KOPHAX N-Oi CTENEHHU U3
KOMIUIEKCHBIX YHCEI Ha  [KOMIUIEKCHOT'O YHCIIa
KOOPJMHATHOM MJIOCKOCTH. 3HAKOMHUTBCS C IPUMEpaMy IPUMEHEHUs
Dopmyna Myaspa. KopHU [KOMIUIEKCHBIX YUCEIT JIs PELLICHHSI TEOMETPUYECKUX
N-0ii CTETeH! U3 1 QU3HUYECKUX 3a/1a4
KOMILIEKCHOI'O YUCJIA.
[IpumeHeHue
KOMIUIEKCHBIX YHCEN JUIs
pereHnst PU3NUECKUX 1
reOMETPUYECKUX 3a7a4
Harypanbuble wu [HarypanbHble U LEbIE OnepupoBaTh NOHATHUSIMHU: HATYPAIBHOE U 1IETI0€
HeJible Yucsaa yrcna. [Ipumenenne YHCII0, MHOYKECTBO HATYPAJIbHBIX U HENbIX YHCEN.
(10 u) MPU3HAKOB JIeJu- MOCTH  [Mcmosib30BaTh NMPU3HAKHU JIETUMOCTH LIEIbIX YHUCET;
uensix yucen, HO u octatku o Mmoaymo; HOJl n HOK HaTypanbHBIX
HOK, ocTaTkoB 110 yucen; anropuT™ EBKIMIA 1)1l pelieHus 3aj1ad.
MOJYJII0, AJITOPUTMA 3anuchIBaTh HATYpaJbHbIEC YHCIIA B PA3IMYHBIX
EBknuia 1uis permenus MO3UIMOHHBIX CHCTEMAaX CUUCIICHHUS
Bajiad B LEJBIX YMCIaxX
Cuctembl Cucrema 1 COBOKYITHOCTh |(OnepUpOBaTh NOHATUSIMH: CHCTEMA U
PalHOHANBHBIX,  [yPaBHCHUI. COBOKYITHOCTh YPaBHEHHMI U HEPABEHCTB; pEIICHNE
HPPANMOHAIBHBIX |PaBHOCWIBHBIE CUCTEMBI M [CHCTEMBI MJIM COBOKYITHOCTH; PABHOCHJIbHBIE
MOKA3aTeJbHBIX U [CHCTEMBI-CIICJICTBUS. CHCTEMBI M CHCTEMBI-CIIE/ICTBUSI.
iorapugmuueckux (OCHOBHBIE METOIBI HaxoauTh pelieHyst CHCTEM U COBOKYITHOCTEH LIENBIX
YPABHEHUIA [pEIIEHUs] CUCTEM U [pallOHAJIBHBIX, UPPALIMOHAIIBHBIX, TOKA3aTEIbHBIX 1
(12 u) COBOKYITHOCTEHN norapuMHUIECKUX YpaBHEHUI 1 HEPABEHCTB.
[PaLlMOHAJIBHBIX, IIpuMeHATHh crCTEMbl YPaBHEHUH K PELLIEHUIO
MppalOHAIbHBIX, TEKCTOBBIX 3a]1a4 U3 pa3IMYHbIX 00JacTel 3HaHUH 1
MOKa3aTEeJIbHBIX U [pEaJIbHOM KU3HU; HHTEPIPETHPOBATH IIOJyUYEHHbBIE
morapuMuIecKux [peIIeHusl.
ypaBHEHUI. Hcnoab3oBaTh HUGPOBBIE pecypchl




[IpumeHeHue ypaBHEHNH,
CHCTEM U HEPaBEHCTB K
[PELLICHUIO MAaTEMaTHYECKUX
3aj1a4 1 3a7a4 U3
Pa3TMIHBIX 00IacTeH
HayK{ U peajibHOM KHU3HH,

WHTEPIpEeTaLns
MOJIyYEHHBIX PE3yJIbTaTOB

3agaun [ParinoHanbHele, BrioupaTth crioco0 perieHus parinoHaIbHBIX,

c napamerpamu (16 mppanHOHAIBHBIE, HppalMoOHaJIbHBIX, IOKA3aTEeIbHBIX,

) MOKa3aTelbHEIC, lmorapu(MUYECKUX U TPUTOHOMETPUICCKUX
morapuMudecKue u YpaBHEHUH W HEPABEHCTB, COJEPKAIINX MOIYIIN U
TPUTOHOMETPUUIECKHE MmapaMeTpehl.

ypaBHEHUS, HEPaBEHCTBA U
CUCTEMBI C ITapaMeTpPaMH.
[Toctpoenue u
MCCIIeIOBaHNE
MaTeMaTUYECKUX MOJieei
[peaNbHBIX CUTyalUi C
[MOMOILbIO YPAaBHECHUN,
CHUCTEM ypaBHEHUH U
HEPABEHCTB C MMapamMeTpamMHy

IpumenaTh rpaduyeckre 1 aHATUTUICCKUE METOBI
IJ1s1 pelIeHus] ypaBHEHUI U HEPaBEHCTB ¢
napamMeTpaMy, a TaKkKe UCCeqoBaHue QyHKLIUI
METOAaMU MaTEMaTUYECKOI0 aHaIH3a.

CTpouTh M Mcciae10BaTh MaTeMaTHYECKHe MOIETH
[peanbHBIX CUTYalUld ¢ MOMOIIbK YPaBHECHUN,
HEPaBEHCTB U CUCTEM C ITapaMeTpaMu

IloBTOpEHME,
0000IIEeHne,
cucTeMaTU3anmsi
BHAHMI

(16 1)

OCHOBHBIC TIOHATHS U
METOJTBI Kypca, 00001IeHne
1 CUCTEMaTH3aIys 3HaHUH

MoeupoBaTh peaabHble CUTYallMU Ha S3bIKE
anreOpbl, COCTABJSITH BHIPAKEHUSI, YPABHEHMUS,
HEPaBEHCTBA U X CHCTEMBI 10 YCIOBHIO 33/1a4H,
HCC/1e10BATh IIOCTPOCHHbIE MOJEIIH €
MCIIOJIb30BaHMEM arapaTa aireopsl,
HHTEPNPETHPOBATH MOJYYEHHBIH Pe3ysbTar.
IMpumeHdaTH QYHKIUH 1JIs1 MOJACTHPOBAHUS U
MCCIICIOBAHUS peallbHBIX MPOLIECCOB.

Pemath npukiaaHele 3a1a4u, B TOM YUCIIE
COLMANILHO- SKOHOMHYECKOTO B (PU3NIECKOTO
XxapakTepa, CpeJCcTBaMH alreOpbl 1 MAaTEMaTHYECKOTO
aHaymM3a




4 PABOYASA IPOI'PAMMA YUYEBHOI'O KYPCA «'EOMETPUS»

41 HNEJA U3YYEHUS YYEBHOI'O KYPCA

['eomerpus sBIsieTCSI OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CpeA- HEro oOIIero
oOpa3oBaHusi, Tak Kak  o0ecleyuMBaeT  BO3MOXKHOCTb  M3y4€HHUs  JUCLMIUIUH
€CTECTBCHHOHAY4YHON HAIPaBICHHOCTH W IIPEIMETOB T'YMaHMTApHOro mukia llockosbky
JIOTMYECKOE MBIIIIEHHE, (popMupyemMoe Mpu U3ydyeHUH OO0Yy4arolMMHCs HNOHATHUHHBIX OCHOB
TEOMETPHUH, IPU JT0KA3ATEIBCTBE TEOPEM M IIOCTPOCHUHU LIETIOYKH JIOTUYECKUX YTBEPKIACHUN
IIPY PEIIEHUM TEeOMETPUYECKUX 3aJad, YMEHHE BBIIBUIaTb M OIPOBEPraTb TIUIIOTE3bI
HEIIOCPEICTBEHHO HCIIONB3YIOTCS IPU PELICHUM 3aJa4 E€CTECTBEHHOHAyYHOIO LHKIA, B
YaCTHOCTH (PU3MUECKUX 3ajay .

[lenb ocBoeHMs mporpaMmel yueOHOro Kypca «l'eomerpusi» Ha yriiyOJ€HHOM YpOBHE
— Pa3BUTHE MHIUBUAYAIBHBIX CIIOCOOHOCTEH OOy4YaroUIMXCs NPU U3YYEHUU M€OMETPUH, KaK
COCTaBIISIIOLICH TpeaMeTHOW obnmactu «Maremaruka U MH(QOpPMATHKa» yepe3 oOecredeHne
BO3MOYKHOCTH NPUOOPETEHUS U UCHOJIb30BaHUs Oosiee INyOOKHUX MeOMETpUYECKUX 3HAHUN U
JeicTBui, crieun(UUHBIX T€OMETPUHU, U HEOOXOAUMBIX JUIsl YCHEIIHOr0 NpoeCCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpuopuTteTHBIMM  3ajjauaMM  Kypca TIE€OMETpUM Ha  yriIyOJIEHHOM  YpOBHE,
pacCIIMPSIONIMMH U YCHIIMBAIOIIMMHU Kypc 0a30BOTO YPOBHS, SIBJISIOTCS:

6 pacmMpeHue IpEACTaBIEHUS O IeOMETPUM KaK 4YacTH MHUPOBOM KYJIbTYphl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3HU F€OMETPHH C OKPYKAIOIIUM MUPOM;

6 popMupoBaHUEe MpeACTaBICHUS O MPOCTPAHCTBEHHBIX (PUTYpax Kak O BaKHEUIIINX
MaTE€MaTUYeCKNX MOJENAX, IO3BOJSIOIIMX ONUCHIBATh M M3y4aTb pPa3HbIC SBICHUS
OKpYXKAIOIIEro MUpa; 3HAHUWE IIOHATUMHOrO ammapara no paszaeny «CrepeoMeTpusi»
LIKOJIBHOT'O Kypca F€OMETPHUH;

6 (opMupoBaHME yMEHHUS BIIAJ€Thb OCHOBHBIMU MOHSATHSMU O MPOCTPAHCTBEHHBIX
¢urypax u ux OCHOBHBIMH CBOMCTBAaMU; 3HAHUE TeOpeM, (OpMYT U yMEHUE MX PUMEHSTH;
YMEHUS 1I0Ka3bIBaTh TEOPEMbI U HAXOJIUTh HECTaHJAPTHBIE CIIOCOOBI pellIeHus 3a/1a4;

6 GopmupoBaHuE YMEHHUS paclo3HaBaTh Ha YEPTEKaxX, MOJEINIAX U B pEaIbHOM MUPE
MHOTOI'PAHHUKH U TeJa BPALEHUS; KOHCTPYUPOBATh T€OMETPUYECKUE MOJIEIIN;

6 ¢dopMmupoBaHHE TOHMMAaHMSI BO3MOXHOCTHM aKCMOMATUYECKOTO IOCTPOCHHS
MaTeMaTHYeCKuX Teopuil; GopMHpOBaHNE TOHUMAHUS POJIM aKCHOMATUKU IPH NPOBEJCHUN
paccyXJIeHH;

6 ¢dopMupoBaHME YMEHMsI BIAJEThb METOJAMHU JI0KA3aTeIbCTB M AJITOPUTMOB
pEeLICHUs; yYMEHUS HUX IPUMEHATb, IPOBOJAUTH JOKA3aTEIbHBIE PACCYXKIACHUSA B XOIE
pelmeHuss CTEepEOMETPUYECKMX 3a7ad M 334ad  C IPAKTHUYECKUM  COJACPKAHUEM;
dopMHpoBaHHE MPEJCTABICHUS O HEOOXOIUMOCTH J0Ka3aTeNbCTB MpPU OOOCHOBAHUHU
MaTE€MaTUYeCKUX YTBEPKIACHUM M pOJIM AKCUOMATHKMA B IPOBEACHUM JIETYKTHBHBIX
pacCyKIeHUN;

6 pa3BUTHE U COBEPLICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
o0yyaromuxcsi, Mo3HaBaTeIbHON aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUN, KPUTHUHOCTH
MBIIIUICHUs], HHTEpECa K U3yYEHUIO T€OMETPUH;

6 ¢opmupoBanue (PYHKIIMOHAIBHOW T'PAMOTHOCTH, PEJIIEBAHTHOW TE€OMETPHH:
YMEHMsSI ~ pacro3HaBaTb  IPOSIBICHHUS  T'€OMETPUYECKUX  TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEW B pealibHBIX JKU3HEHHBIX CUTYAIUSIX U MPU U3YUEHUH JPYTUX yIeOHBIX
IIPEAMETOB, IPOSIBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, MOJEIMPOBAHMS pEeaTbHBIX
CUTyallud, MHCCIENOBAaHUS IIOCTPOCHHBIX MOJEIEH, MHTEPIPETAlud  IOJYy4CHHBIX
pE3yNbTATOB.

OcHoBHbIE cojiepkaTenbHble TMHUU Kypca «['eomerpun» B 10—11 knaccax: «IIpsimbie
U IUIOCKOCTH B IPOCTpAaHCTBE», «MHororpanHuku», «Tena BpameHus», «BekTopsl u



KOODPJIMHATHI B IPOCTPAHCTBEY, «/{BUKEHUS B IPOCTPAHCTBEY.

CoopmynupoBanHoe B PenepaibHOM roCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIApTE
cpeanero obmiero oopa3zoBaHus TpeOOBAHUE «yMETh ONIEPHPOBATH MOHATUSIMIY, PEIEBAHTHBIX
reoMeTpun Ha yriyOnéHHoM ypoBHe oOydenuss B 10—11 kiaccaX, OTHOCHTCS KO BCEM
COJepKATeNbHBIM JIMHUSM Y4eOHOro Kypca, a (OpMHUpPOBAaHHE JIOTUYECKUX YMEHHU
pacrpenensieTcss He TOJBKO II0 COJICPIKATENbHBIM JIMHUSM, HO M MO TOJaM OOYYCHHSI.
Coneprkanue 00pa3oBaHUs, COOTBETCTBYIOIIEE NIPEAMETHBIM Pe3yIbTaTaM OCBOCHHS padodeit
IPOrpaMMBbl, PacrpeeiCHHBIM [0 TogaM OOYdYeHHUs, CTPYKTYPHUPOBAHO TakuM 00pasom,
9TO0Bl KO BCEM OCHOBHBIM, MPHUHIMIIHAILHBIM BOMpPOCaM OO0yYaromyecs oOpaniaiuch
HEOJTHOKPATHO. JTO MO3BOJISET OPraHM30BaTh OBJIAJCHHE I'€OMETPUYCCKUMHU HOHITHSIMHU M
HaBbIKaMH IIOCJIICA0OBATCIILHO u IMMOCTYINAaTCJIbHO, C COGJIIOI[CHI/ICM IIpUHIKIIa
IPEEMCTBEHHOCTH, a HOBBIC 3HaHHMs BKIIOYaTh B OOLIYI0 CHUCTEMY TI'€OMETPHUYCCKUX
npeCTaBICHUN 00yUYarOMIUXCs, pacIupsis U yriayoss e€, o0pasyst IpOUYHbIe MHOXKECTBEHHBIE
CBSI3H.

[Tepexo/1 K U3YUCHHIO TEOMETPUH Ha YIIIyOJIEHHOM YPOBHE ITO3BOJISICT:

— co3marb  ychnoBus s guddepeHuManud  00ydeHHs,  HOCTPOCHHSI
UHIUBHIYAIbHBIX ~00pa30BaTEIbHBIX MPOTPaMM; OOCCIEYUTh YrIyONEHHOE H3ydYCHUE
FCOMETPHH KaK COCTaBJIsIoNIeH yaeOHOoro npeamera «MareMaTrkay,

—  MOJArOTOBHUTH OOYYAIOIINXCS K MPOJODKCHUIO M3YUCHHS MaTeMaTHKH C yIETOM
BbIOOpa Oynmymeld mpodeccuu, oOecneunBas TMPEEMCTBEHHOCTh MEXKAYy OONIMM |
npodeccroHaIbHBIM 00pa30BaHHEM.

42 MECTO YYEBHOI'O KYPCA B YUEBHOM IIVIAHE

B y4yeOHoM mutaHe Ha m3ydeHHe yriyOJa€HHOTO Kypca reomerpuu B 10—11 kmaccax
OTBOAUTCS 3 y4yeOHBIX yaca B HEJENIO B TE€UEHHE KaKI0ro rojga oO0y4eHus, BCEro 3a JBa rojaa
00yuenunss —210 y4eOHbIX 4acoB.

4.3 TIJTAHAPYEMBIE TIPEIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEN
ITPOI'PAMMBI (I1IO T'OAAM OBYYEHMA)

OcBoenune yueObHOro Kypca «l'eoMeTpusi» Ha ypOBHE CpeIHEro ooiiero oOpa3oBaHUs
JTOIKHO  o0ecreunMBaTh  JOCTHKEHHE  CIEIYIOIIMX  MPEIMETHBIX  00pa3oBaTENbHBIX
pE3yIBTATOB:

10 kiaace

6 CB00OOJHO OmepupoBaTh OCHOBHBIMU MOHSATUSIMU CTEPEOMETPHUM IPH PELICHUU
3aJa4 ¥ MPOBEJCHUN MaTeMaTHUECKUX PACCYKACHUH.

6 IIpuMeHSATh aKCHOMBI CTEPEOMETPHUM M CIEACTBUS U3 HUX MpPH PEHICHUU
TE€OMETPUYECKUX 3a/1aY.

6 KiaccupunmpoBars B3aMMHOE pPACIIONOKEHHE TPSMBIX B TPOCTPAHCTBE;
IUIOCKOCTEH B MIPOCTPAHCTBE; MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.

6 CB00OMHO omepupoBaTh MOHATUSMH, CBS3aHHBIMH C YIJIaMH B INPOCTPAHCTBE:
MEXy IPSIMBIMU B TIPOCTPAHCTBE; MEXKAY MPSMON U IMIIOCKOCTHIO.

6 CB0OOHO ONIepUpPOBATh MOHATHUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH.

6 CB0OOOJIHO pacmo3HaBaTh OCHOBHBIE BBl MHOTOTPAaHHUKOB (MpHU3Ma, TUPAMH/A,
MPSIMOYTOJIBHBIN MapaieNnenumnes, Kyo).

6 KnaccugumnmpoBars MHOTOTpaHHHUKH, BEIOUpast OCHOBAHUS IS KITACCU(DHKAIIHH.

6 CBOOOJHO OTMEpPUPOBATH MOHSITHIMH, CBSI3aHHBIMH C CEUEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO.

6 BrimoaHATL napalIeJIbHOC, HCHTPAJIBbHOC W OPTOTOHAJIBHOC IIPOCKTUPOBAHUC



¢Guryp Ha IIOCKOCTB; BBIIOJIHATH H300paxeHus: GUTYp Ha IIOCKOCTH.

6 CTpouTh CEYECHHS MHOTOTPAHHUKOB PA3UYHBIMU METOJAMH, BBIMOIHSITH
(BBIHOCHBIE) IUIOCKHE YEpPTE)KH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHUI CBEpXY,
cOOKY, CHH3Y.

6 BpluuCHATH IUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHUPaAMHIA),
TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (popMyII.

6 CBOOOJHO OIEpHPOBATh MOHITUSIMH: CAUMMETPHUsSI B IIPOCTPAHCTBE; IICHTP, OCh U
IJIOCKOCTh CHMMETPHH; IICHTP, OCh U INIOCKOCTh CUMMETPUHU (DUTYPBHI.

6 CBo0omHO oOmEepuUpOBaTh MOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE.

6 BbIONIHATH 1€UCTBUS HAJl BEKTOPAMHU.

6 PemaTth 3a7aun Ha JOKa3aTENIbCTBO MAaTEeMATUYECKUX OTHOIIECHUN M HAXOXKJICHUE
FEOMETPUUYECKUX BEJIMYMH, IPUMEHSIS] U3BECTHBIE METO/bI MIPHU PEUICHUH MAaTeMaTHYECKUX
3a/1a4 MOBBIIIEHHOTO W BEICOKOTO YPOBHSI CIIOXKHOCTH.

6 Ilpumensatp  mnpocreliivie  MNPOrpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPHUUECKHX 3a]1ay.

6 UsBiekatb, TpeoOpa3oBbIBATh W  HWHTEPIPETHPOBATH HMH(OpPMAIHMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpax, MPEICTABICHHYIO HA YePTEIKaX M PUCYHKAX.

6 [IpuMeHSITh MOJTYYCHHBIC 3HAHWS Ha TPAKTUKE: CPABHUBATh W aHAIM3HPOBATH
pealibHble CHUTyallid, NPUMEHSATh H3YYCHHBIC IOHSATHUS B IPOLIECCE IOUCKA PEIICHUS
MaTeMaTHYECKA CHOPMYIMPOBAHHON MPOOIEMBI, MOACIUPOBATh PEAlbHBIC CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIIE0BATh MOCTPOSCHHBIE MOJIETH C UCTIOJIb30BAaHUEM I€OMETPUUYECKIX
MOHITHI W TEOpeM, armapara aiareOpbl; pemaTh MPAaKTHYSCKUE 3aJadd, CBS3aHHBIC C
HAXO0XJ/ICHUEM T€OMETPUYECKUX BETUYHH.

6 meth mpencraBieHusi 00 OCHOBHBIX dTamax pa3BUTHUS T€OMETPUH KaK COCTaBHOU
yacTH (pyHIaMEHTa Pa3BUTHUS TCXHOJIOTHH.

11 kiaace

6 CB0OOMHO oOmepUpoBaTh TMOHATHUSMHU, CBS3aHHBIMH C  IWIMHAPHUYECKOMH,
KOHHUYECKOW U cheprueckoil MOBEPXHOCTAMU; OOBACHATH CIIOCOOBI MOTyUEHHS.

6 OmepupoBaTh TMOHSATHSAMH, CBS3aHHBIMH C TEJIAMH BpPANICHUS: TUIHHIPOM,
KOHYCOM, c(pepoil u mapom.

6 Pacno3naBath Tena BpamieHus (IWIMHIP, KOHYC, cepa U map) U OOBICHSITH
CIOCOOBI TIOTYUEHHUSI TEJT BpaICHUSI.

6 KnaccudummpoBarh B3auMHOE pacrofiokeHue chepbl U MIOCKOCTU. 6 Brruncnsate
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BPAIICHUS; 00BEMBI U TUTOIIATU TTOBEPXHOCTEH
MHOTOTPaHHHUKOB M T€J BPAIICHUSI, TEOMETPUUECKUX TeJl C MPUMEHEHHEM (POpMYII.

6 CB00OMHO oOmNEpPUPOBATH TOHSATHUSMH, CBS3aHHBIMH C KOMOWHAIIMSIMU Tell
BpallleHHs] U MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy U ONMUCAHHBIA OKOIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK HJTU TEJIO BPAIICHUS.

6 BbIYHCIATH COOTHOIIEHUS MEXAY IUIOMIAAIMU MOBEpPXHOCTEH U 00BEMaMH
MOI0OHBIX Te.

6 M3o0paxkaTs n3ydaemble (GUTYPHI; BBIIOIHATH (BEIHOCHBIC) MJIOCKHE YEPTEXKU U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (PHUTYp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEYCHHS Tel
BpalllCHUS.

6 U3Biekartb, WHTEPIPETHPOBATh W  TPeoOpa3oBbIBaTh HWH(DOPMANHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PHUTYpax, MPEICTABICHHYIO HA YePTEeKaxX U PUCYHKAX.

6 CBOOOIHO ONEPUPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTBE.

6 BeITONHATE omeparuy HaJl BEKTOPAMHU.

6 3a/1aBaTh TUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

6 Pemate reomeTpuyecKue 3a/laddl Ha BBIYHCICHUE YIJIOB MEXIY MPSAMBIMU U



IUTOCKOCTSIMU; BBIYMCIIEHHE  PACCTOSSHMA OT TOYKM JI0 IUJIOCKOCTH; B IEJIOM, Ha
IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/1a MIPH PEIICHUU .

6 CBOOOHO OTEPUPOBATH MOHATHIMHE, CBI3aHHBIMH C JBUKCHHEM B IIPOCTPAHCTBE;
3HAaTh CBOMCTBA JABUKECHUM.

6 BbINOIHATH U300pa)KEHUSI MHOTOIPAaHHUKOM U TeJl BPALICHUS MPH MapajlieIbHOM
MEepeHoce, ICHTPATHHOH CHMMETPHUH, 3EPKAILHON CUMMETPUHU, TMPH IOBOPOTE BOKPYT
MpsIMOiL; TTpeoOpa3oBaHus MOA00HS.

6 CtpouTh CeYCHHUS MHOTOTPAHHUKOB W TeNl BPAIICHUS: CCUCHUsS MHUIUHApA
(mapayieNlbHO W MEPICHIUKYISIPHO OCH), CeYeHHUs KOoHyca (mapauieIbHOe OCHOBAHHIO U
MIPOXO/ISIIEe Yepe3 BepIIn- HY), CEUCHUS 1Iapa.

6 Mcnonp30BaTh METOMBI MMOCTPOCHHS CEYCHHIA: METO]] CIEIOB, METO/I BHYTPEHHETO
IIPOEKTUPOBAHUSI, METO]T IEPEHOCA CEKYIIEeH MI0CKOCTH.

6 Jloka3pIBaTh reOMETPUYCCKHUE YTBEPKIACHHUS.

6 IlpumeHars reomerpuyeckue (GaxThl A PELICHUS CTEPEOMETPUUECKHX 3ajad,
MPEIMOJIAraf0IINX HECKOJIBKO MIAaroB PEIISHUs, €CIIU YCIOBUS IPUMEHEHUS 3a/IaHbI B SIBHOM
W HesiBHOU (hopme.

6 Pemare 3a7aun Ha JOKa3aTeIbCTBO MaTeMaTHMYECKUX OTHOILEHUM M HaXOXKJICHHE
F€OMETPUUECKUX BEIUYUH.

6 [IpumeHsTh nporpaMMHbBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALOHHBIE CUCTEMBbI
IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a/1a4.

6 IlpuMeHATHh NOJyYyEeHHBbIE 3HAHUS HAa IPAKTHKE: CPAaBHUBATh, AHAJIU3UPOBATH U
OLIEHUBATh peallbHble CUTyalluW; MPUMEHATh M3YUYEHHBbIE MOHATHUS, TEOPEMbl, CBONCTBA B
mporiecce  MOWCKAa — peIIeHHs  MaTeMaTW4ecKH  COpPMYIMPOBAHHOW  MPOOJIEMBI,
MOJICJIUPOBaTh peajlbHble CUTyallud Ha s3bIKE I'€OMETPUH, HCCIIEAOBaTh IOCTPOCHHBIE
MOJIEJIM C MCIOJIb30BAaHMEM TIE€OMETPUYECKUX MOHSITUA U TEopeM, ammapaTra ajareOpbl;
pelaTh NpaKTUYECKHE 3a/]auH, CBA3aHHbIE C HAXO0XK/IEHUEM [€OMETPUUECKUX BEITHUHUH.

6 MmeTh mpencTaBieHusi 00 OCHOBHBIX 3Tarax pa3BUTUS FEOMETPUHM KaK COCTaBHOU
JacTu GyHAAMEHTa Pa3BUTHS TEXHOJIOTHIA.

44 COAEPXKAHME YYEBHOI'O KYPCA (IO 'OJAM OBYYEHMUS)

10 ki1ace

4411 Ilpamvie u narockocmu 6 npocmpancmee

OcHoBHblE TOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IHPOCTPAHCTBO.
[TonsTe 00 aKCMOMATUYECKOM IOCTPOCHMM CTEPEOMETPUHU: aAKCUOMBI CTEPEOMETPUH U
CJIEICTBUSA U3 HUX.

B3anMHOe pacrionoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOINECs, ITapauIe/IbHbIC
U CcKpemmBaromuecs npsamsle. [Ipu3Hakm ckpemmBaromuxcs npsAMbIX. [lapamieabHOCTh
OpSAMBIX M IJIOCKOCTEM B IMPOCTPAHCTBE: MApaUICNIbHBIE IpPsAMbIE B IPOCTPAHCTBE;
MapaJUIEIbHOCTh TPEX MPSAMBIX; IMAPALUIEIBHOCTh NPSAMOM M ILIOCKOCTH. IlapannensHoe u
LIEHTpaJIbHOE NPOEKTUPOBaHME, H300pakeHue ¢uryp. OCHOBHBIE CBOICTBa MapajieIbHOIo
npoektupoBanus. M3obpaxenue ¢uryp B MapajUleIbHOM  MPOEKIUH. YTIbl €
COHAMPABJICHHBIMA CTOPOHAMM; YIrOJl MEXAYy IpsMBIMU B IIpocTpaHcTBe. IlapajuienbHOCTB
IJIOCKOCTEN: MapajljiebHble IUIOCKOCTH; CBOWCTBA MapauIeNIbHBIX IIockocTel. [IpocTeinme
IPOCTPAHCTBEHHBbIE (UIYyphl Ha IUIOCKOCTH: TETPadip, Mapajulesenunesa; HMOCTPOeHHE
CEYECHUH.

[lepneHAUKYISIPHOCTE  MPSIMOM M IJIOCKOCTH: TMEPIEHAMUKYJISPHBIE MpsSMBIE B
IIPOCTPAHCTBE, MpsAMBIE MAapajulelIbHble W TNEPIEeHIUKYISpPHbIE K IUIOCKOCTH, IPU3HAK
NEPHNEHAUKYJIAPHOCTH IPSAMOM M IUIOCKOCTH, TeOpeMa O MpsAMOW NEPIEHAMKYJIIPHON
wiockocTi. OpToroHanbHOE IpoekTupoBanue. [lepneHauKyssip 1 HaKJIOHHBIE: PaCCTOSHUE OT



TOYKHA [0 ITUIOCKOCTH, PACCTOSIHME OT MPSIMOM 110 IJIOCKOCTH, MPOEKIHs (Urypbl Ha
IUIOCKOCTh.  IleprneHauKyaspHOCTh IJIOCKOCTEH: MpHU3HAK MEPHeHIUKYISIPHOCTH JIBYX
mrockocreil. Teopema 0 TPEX NMEepIEeHIUKYIISpax.

Vsl B IPOCTPAHCTBE: YIrod MEXAY NPSIMOM M IUIOCKOCTBIO; JBYTPAaHHBIN YIol,
JIMHEWHBIN Yrosl JABYIpaHHOTO yria. TpéxrpaHHbld W MHOrorpaHsble yribl. CBoiCTBa
IUIOCKUX YIJIOB MHOTOIpaHHOro yriia. CBOWCTBA IJIOCKUX U JBYTPAHHBIX YIJIOB TPEXIPAHHOTO
yria. TeopeMbl KOCUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO yIJIa.

44172 Mmnozozpannuxu

Bunbl MHOrOrpaHHHMKOB; pa3BépTka MHoOrorpaHHuka. [Ipusma: N-yronpHas npusma;
npsiMasi ¥ HaKJIOHHasi pU3Mbl; OOKOBasi U MOJHAsi MOBEPXHOCTh Mpu3Mebl. [lapamienenumnen,
IIPSAMOYTOJIBHBIN IapajulelenuIe] U ero cpoicrsa. Kparwaiimme nyTy Ha HOBEPXHOCTH
MHororpanHuka. Teopema Oiniepa. [IpoctpancrBennas teopema [Iudaropa. [Mupamuma: n-
yroipHas MHpaMHJa; TpaBWIbHAs W yced€HHas nupamuabl. CBoiicTBa pédep M OOKOBBIX
rpaHel npaBWiIbHOM mnUpamuabl. [IpaBUIbHBIE MHOTOIpDAaHHMKHU: IpaBUJIbHAs MpU3Ma U
npaBWIbHASA MHUPAMUJA; PaBUIbHAS TPEYTOJIbHAS NMUPaMUa M NPAaBWIBHBIA TETpasap; KyoO.
[IpencraBnenuie 0 mpaBUIbHBIX MHOIOTPAHHUKAX: OKTA3p, JOAEKad AP U UKOCAIP.

Bbruncnenue »J€MEHTOB MHOTOTPAaHHUKOB: pé&0pa, auaroHanu, yriel. [lnomans
OOKOBOM TIOBEPXHOCTH M TOJHONW MOBEPXHOCTU NPSIMON MPU3MBI, IUIOIIATL OCHOBAHMWIA,
TeopeMa O OOKOBOW TOBEPXHOCTH MPSMOW Tpu3Mbl. [Lmomans OOKOBOW TOBEPXHOCTH W
MTOBEPXHOCTHU MPaBUIILHON MUPAMU/IBI, TEOPEMA O IUIOIIAN YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM MPABUIIBHBIX MHOTOIPAHHHUKOB.
CummeTpusi B NpPaBWIBHOM MHOTOTPAaHHUKE: CUMMETpPHUs MapajuiesienuIena, CUMMETPHs
MPaBUJIBHBIX MTPU3M, CHMMETPHUS MPABWILHON MTUPAMUJIBI.

44.1.3 Bexmoput u koopounamul 6 npocmpancmee

[ToHsiTus: BEKTOp B MPOCTPAHCTBE; HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOI'O BEKTODA;
BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJIIEHHbIE W IPOTUBOIMOJIOKHO HAIIPABJIECHHBIE BEKTOPHI.
PaBeHcTBO BEKTOpOB. JIEHCTBHS C BEKTOpPAMM: CJIOKEHUE M BBIYUTAHUE BEKTOPOB; CymMMa
HECKOJIbKUX BEKTOpPOB; YMHOXXEHHE BEKTOpa Ha u4uciio. CBOHCTBA CIIOXKEHHS BEKTOPOB.
CBolicTBa yMHOXEHMsSI BeKTOpa Ha 4ucio. [loHATne komIiutanapHble BeKTOpbl. IIpu3Hax
KOMIUTaHapHOCTU TpéX BekTopoB. [lpaBuio mnapamienenunena. Teopema o pasioKeHUU
BEKTOpPa MO TPEM HEKOMIUIAHAPHBIM BeKTopaM. [IpsmoyronpHass cuctemMa KOOpAMHAT B
npoctpanctBe. KoopauHats! Bektopa. CBsi3b MeXAYy KOOpAMHATAMU BEKTOpa M KOOPAWHATaMHU
TOYEK. YTOJI Mexay BeKkTopaMmu. CKaJIIpHOE TPOU3BEIEHNE BEKTOPOB.

11 xkiaace

4414 Tena epawenusn

[TonsITHS: WIMHIpPHYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTH, chepuueckas
MOBEPXHOCTh, OOpasylomire moBepxHocTed. Tena BpalleHHs: UUIUHIAP, KOHYC, YCEUEHHBIH
KOHYC, cdepa, map. BzauMHoe pacnosioskeHue cepsl U MIOCKOCTH; KacaTellbHas TIIOCKOCTh K
chepe. M3o0pakeHme Ten BpalleHHs Ha IJIOCKOCTH. Pa3BépTka HMIMHApPAa W KOHYCA.
Cummetpus cdepsl 1 mapa.

O6BEM. OcHoBHBIE cBOMCTBa 00BEMOB Ten. Teopema 00 00BEME MPSAMOYTOJIHHOTO
napauienenuneaa u cienctsus u3 He€. OOBEM NMPSMONW W HAKIOHHOW MPHU3MBI, ITWIHH/PA,
nupaMuIbl U KoHyca. OOBEM 11apa v mapoBOTro CETMEHTA.

KoMOwHammu Tell BpamieHduss ¥ MHOTOTpaHHUKOB. [Ipu3mMa, BIUCAHHAS B ITWIHHID,
ommMcaHHas OKoJo mwmHapa. [lepeceduenne cdepsl u mapa ¢ miockocThio. Kacanue mapa u
chepsl TIOCKOCThIO. [lOHSATHME MHOTOTpaHHMKA, OMUCAHHOTO OKOJO cdepsl, cdepsl,
BIIMCAHHOW B MHOTOTPAaHHUK WJIH TEJIO BPALICHUS.

[Tnomane MOBEPXHOCTH IMIIMHPA, KOHYCA; TUIOIIAIb Chephl U e€ YacTei.



[TonoGue B mpocTtpancte. OTHOMIEHWE 00BEMOB, IIOINIAICH MOBEPXHOCTEH MOJOOHBIX

¢uryp. IIpeoOpazoBanue momoowHs,

HCIIOJIb3OBAHUECM CTCPCOMCTPUICCKHUX MCTOZ0B.

HOCTpOCHI/Ie CeUYeHH I MHOI'OIrpaHHUKOB MW TCJI BpalllCHUA:

TOMOTCETHA.

Pemrenne 3amay  Ha IJIOCKOCTH C

CCUCHHA NIUJIMHIpA

(mapamienbHO M TMEPHEHIUKYISIPHO OCH), CEUEeHHs] KOHyca (MapauieibHO€ OCHOBAHHUIO U
NPOXOJAIIee Yepe3 BEpIIMHY), CEUCHHS IIapa; METObl TIOCTPOCHUSI CCUCHHIA: METOJ CIIEIIOB,
METO]T BHYTPEHHETO MPOCKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEH TUIOCKOCTH.

4415
BexTtopel B mpoctpaHcTBe. Onepauuu HaJ BEKTOpPaMH.

Bexmopul u koopounamut 6 npocmpancmee

BekropHOe yMHOXEHHUE

BeKTOpoB. (CBoiicTBa BEKTOPHOro YyMHOeHus. [IpsmMoyrosipHas cuctema KOOpAMHAT B

MIPOCTPAHCTBE.

Koopaunater BekTopa. Paznoxenue BekTopa mo 6asucy. Koopaunartho-

BEKTOPHBIN METOJ IIPU PELIEHUH FEOMETPUUECKUX 3ajau.

4.4.1.6

/Ieuafceuuﬂ 6 npocmpancmee

JBmwxenust npocrpancTBa. OtoOpaxenus. J[BuxeHus u paBeHcTBO ¢(uryp. OOmme
CBOMCTBA JBM)KCHHUW. BUabl NBUKEHUI: NapajuIeIbHbIA NIEPEHOC, LEHTPAIbHASL CUMMETpPHS,

3epKajbHas CUMMETpPHUs, MOBOPOT BOKpYr mpsimoid. [IpeoOpazoBanusi momooOus.

cthepa Diinepa.

[Ipssmas u

45 TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOJJAM
OBYYEHUS)

10 kJjacc

105 4acoB)

Ha3zBanue
pasaesia (TeMbl)
Kypca

(K0 IMYEeCTBO
4acoB)

OcHOBHOe coep:kaHue

OcHOBHBIE BU/BI IeSITEIbHOCTH YYAIUXCS

BBenenue
B CTEPEOMETPUI0
(24 u)

OCHOBHBIE IPOCTPAHCTBEHHBIE
(burypsi .

[ToHsTHS CTEPEOMETPUN: TOUKA,
[psiMasi, IIIOCKOCTb,
rpoctpancTBO. OCHOBHBIE
paBuiia N300pakeHus Ha
[PUCYHKE IIJIOCKOCTH,
apajiebHbIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka.
[TonsTHSA: IepecekaroIuecs
[IOCKOCTH, TIEPECEKAOINECS
[psiMasi ¥ TUIOCKOCTb;
[1OJIyTIPOCTPAHCTBO.
MHOrOrpaHHUKH, H300paKeHNE
[IPOCTEHINX TPOCTPAHCTBEHHBIX
(buTyp, HECYIIECTBYIOITIX
00BEKTOB.

IAKCIOMBI CTEPEOMETPHH U
[epBBIE CIIEACTBHS U3 HUX.
CrocoObl 3aaHusT TIPSIMBIX U
MJI0CKOCTEH B IPOCTPAHCTBE.
O003HauCHHS NPSMBIX U
[1JIOCKOCTEH.

Ceuennst. M300pakeHne ceueHmii

OnpeaensiTh IIOCKOCTh KaK (hUTYpPY, B KOTOPOH
BBITTOJTHSETCS TUIAHUMETPHSI.

/le1aTh mpocTeiiliue Jornyeckne BHLIBOABI 13
AKCHOMAaTHKH IIIIOCKOCTH.

I[IpuBoANTHL NPUMeEPBI PEATbHBIX O0BEKTOB,
MeaTN3aIiel KOTOPBIX SIBIISIOTCS aKCHOMBI
[FEOMETPHU.

[M3y4aTh, NPUMEHSTH IPUHLUIILI TOCTPOEHUS
CCUYCHHUI.

MU cnmonb30BaTh 17151 TOCTPOEHUS CEYSHHI METO/T
CJIEJIOB, METOJ] BHYTPEHHETO IPOEKTUPOBAHMS,
METO/T TIepeHOCa CeKYIIEH MI0CKOCTH.

Pemath crepeomeTpuieckue 3aaun: Ha
OIpezieNICHNE BU/Ia CEUEHNS U HaX0KJEHHE €ro
[UIOIIAAN. AKTYaJU3HPOBATH (HaKThl U METO/IbI
MJIAaHUMETPHH, PEJICBAHTHBIE TEME, TPOBOIUTH
aHasiorny. Menmob30BaTh Mpy pelIeHUH 3a/1a4
CIICAYIOINE MJIAHUMETPUUECKHUE (PAKThI U
METO/TBI:

Teopembl Daeca 1 0 MPONOPLMOHATIBHBIX
0Tpe3Kax. AJITOPUTM JIeJI€HNs OTPE3Ka Ha N
paBHBIX yacTeil. Teopema Menenasi.
IPaBHOOCIPEHHBIN TPEYTOIHHUK.
IPaBHOCTOpPOHHUI TPEYTrOJIbHHUK.




MUpaMUJIbL, KyOa ¥ MPU3MBIL,
KOTOpBIE TIPOXOAT Yepe3 UX
p€opa. N3o0paxenue
[EePECCUCHHUSI MTOJTyUCHHBIX
rockoctell. Packpaiipanue
[MOCTPOCHHBIX CEUEHUH pa3HBIMU
[IBETAMH.

Meton crnefoB ISl HOCTPOCHUS
cedeHuii. CBOMCTBA IIepeceueHUi
MPSIMBIX U TUIOCKOCTEH.
[TocTpoeHue ceueHuii B mupamMuse,
KyOe 1o TpéM TodkaM Ha pEdpax.
Co3znanvie BEIHOCHBIX YepTexer 1
3amuCh 111aroB MOCTPOCHHUSI.
[ToBTOpEHME TIIAHUMETPHU.
TeopeMa 0 TPOMOPIIMOHATBLHBIX
orpeskax. [lomooue
TpeyroibHUKOB. Teopema
Menenasi. Pacuétel B ceueHUAX Ha
BLIHOCHBIX YCPTCIKaX.

McTopust pa3BUTHS TUIAHUMETPUA
1 CTEpEOMETPHH

[IpsIMOYTOJIBHBIN TPEYTOJIBHUK.

CBOICTBO CpeIHEH JTMHUHN TPEYTOHHHKA.
CBOMCTBO OMCCEKTPUCHI YIiia TPEyroJbHHKA.
CBOMCTBO MeIMaH TPEYTOJIbLHUKA.

[Tpu3naku ogoOus TPEYroJIbHUKOB.
[Mosy4yaTh npeacTaBjieHHs1 00 OCHOBHBIX
PTarnax pa3BUTHSA T€OMETPUHU KaK COCTaBHOM
qacTu QpyHIaMEeHTa pa3BUTHS TEXHOIOTUI

B3anmHoe
pacmnoJioskeHue
MPAMBIX

B NIPOCTPaHCTBE
(6 1)

[B3zaumMHOE pacronoKeHue MpsiMbIX
B IIPOCTPAHCTBE.
CKpeImBaroIuecs npsmbie.
[Ipu3HAKU CKPENIMBAIOIINXCS
MPSIMBIX.

ITapajuienbHbIe IPSIMBIE B
npoctpaHcTBe. Teopema o
CYIIECTBOBAHNUU U
€IMHCTBEHHOCTH MPSIMOK
MapajuleIbHONW JaHHOW MIPSIMOI,
MPOXOSAIIEH Yepe3 TOUKY
[TPOCTPAHCTBA U HE JIeXKAIlleH Ha
ITAaHHOM NPSMON.

MPOXOIAT Yepe3 ux peopa.
M300paxeHune nepeceueHus
[TOJIY4EHHBIX TUIOCKOCTEN.
IPackpammBaHne NOCTPOEHHBIX
CEUYEeHNI Pa3HBIMU [IBETAMHU.
MeTo/ cieioB A1 IOCTPOSHUS
ceueHnii. CBoiicTBa mepecedeHnit
MPSIMBIX U TUIOCKOCTEH.
IlocTpoeHue ceyeHuii B mupamue,
KyOe 1o TpéM TouKam Ha pEopax.
Co3aHue BBIHOCHBIX YEpPTEXKEH U
BayCh M1aroB MOCTPOCHUSI.
TIoBTOpEHME IIJITAHUMETPUH.
Teopema 0 MpONOPLUNOHATBHBIX
orpeskax . [Tloqobue
TPEYroJIbHUKOB . Teopema
Menenas. Pacu€Tbl B cEUeHMSIX Ha
BBIHOCHBIX YepTexkax

Mcropus pa3BUTHSA TUIAHUMETPUN

W CTEPEOMETPUN

KnaccupuumupoBaTh B3aMMHOE PACIOIOKEHUE
MPSIMBIX B IPOCTPAHCTBE, WITIOCTPUPYS
[PUCYHKa- MU U TIPUBOJI IPUMEPHI U3 peaIbHON
PKU3HU.

/loka3pIBaTh TEOPEMY O CYIIECTBOBAaHUH U
€MHCTBEHHOCTH I1apajlIeIbHOU MPSIMOA,
[IPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
nexxallei Ha Apyrod npsiMoii; JIeMMy O
MepecedeHny TNIOCKOCTH ABYMS MapajlieIbHBIMU
MPSIMBIMH; TEOPEMY O TPEX MapauIEIbHBIX
[TPSIMBIX

/loka3pIBaTh MPU3HAK CKPEIINBAIOLTIXCS
MPSIMBIX, TEOPEMY O CKPEIUBAIOIINXCS TPSMBIX.
CBOMCTBO CpeTHEN IMHUM TPEYTOJIbHHKA.
CBOMCTBO OMCCEKTPHUCHI YIila TPEYroJbHUKA.
CBOMCTBO MeIMaH TPEYTrOJIbHUKOB.

[Tpu3Haku ogoOust TPEYTroJIbHUKOB.

[Mosy4yaTh npeacTaBjieHHs1 00 OCHOBHBIX
PTarnax pa3BUTHSA T€OMETPUHU KaK COCTaBHOM
qacTu GpyHIaMEeHTa pa3BUTHS TEXHOIOTUI




B3anmHoe
pacmoJioskeHne
MPAMbIX

B IPOCTPAHCTBE
(6 1)

BzaumHOE pacronokeHue MpsiMbIX
B IIPOCTPAHCTBE.
CKpeIMBaroIIHecs IpsMbIe.
[Ipu3HAKU CKPELIBAIOIINXCS
MPSIMBIX.

[TapaniensHbIC IPSIMEIE B
npocTtpaHcTBe. Teopema o
CYILIECTBOBAHUU U
€/IMHCTBEHHOCTH MPSMOU
MapajulebHONU JaHHOU MIPSAMOW,
MPOXOAIIEH Yepe3 TOUKY
[MPOCTPAHCTBA U HE Jiexalel Ha
ITaHHOM MPSIMOIA.

UIemMma 0 nmepeceyeHun
MapauIeIbHBIX MPSIMBIX
MI0CcKoCThIO. [TapamiensHOCTD
TpEX NPSMBIX . TEOpEMa O TPEX
MnapauICJIbHbIX NPAMBIX.
TeopeMa 0 CKpEIIUBAIOIIMXCS
MPSIMBIX.

[TapannenbHOE TPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA
MapauIeIbHOTO IPOSKTHPOBAHMS.
N300paxxeHne pazHbix GUryp B
MapajuieIbHON TPOEKIUU.
[leHTpanbHasi MPOECKLUU.

'YT0JI ¢ COHaNpaBICHHBIMU
CTOpOHAMU. YTOJ MEKIY
MPSIMBIMHU.

3ajaun Ha 10KA3aTENbCTBO U
VCCIIEIOBAHNE, CBSI3aHHBIE C
[pacToI0KEeHHEM TIPSMBIX B
MPOCTPAHCTBE

KiaccnguuupoBaTh B3aUMHOE PACIIONOKEHUE
MPSIMBIX B IPOCTPAHCTBE, HILTIOCTPUPYS
[PUCYHKaMU U NIPUBOJISI IPUMEPBI U3 peabHON
PKU3HU.

J/loka3pIBaTh TEOPEMY O CYIIECTBOBAaHUH U
€/IMHCTBEHHOCTH IapajuieIbHOW MpsIMOid,
[IPOXOJAIIEN Yepe3 TOUKY IPOCTPAHCTBA U HE
lexxallel Ha Apyrod npsiMon; JIEMMY O
[epeCEUeHUH TUIOCKOCTH ABYMSI IapajIeIbHBIMU
MPSIMBIMU; TEOPEMY O TPEX MapAJUIETBHBIX
[IPSIMBIX.

J/loka3pIBaTh MPU3HAK CKPEIINBAIOLINXCS
[IPSIMBIX, TEOPEMY O CKPEIIMUBAIOIIUXCS MPSIMBIX.
/loka3pIBaTh TEOPEMY O PaBEHCTBE YIJIOB C
COHAITPABJICHHBIMU CTOPOHAMH.

OO0BSICHATD, YTO HA3BIBACTCSI 1APAJIICIIBHBIM U
LIEHTPaJIbHBIM POEKTUPOBAHUEM U KaK
BBITIOJTHSICTCS IPOSKTUPOBaHKE (GUryp Ha
[IOCKOCTB .

/loka3pIBaTh CBOWCTBA MapajieIbHOTO
MPOEKTUPOBAHUS .

[M300paskaTh B apauicIbHON NPOCKIUU PAZHBIE
TEOMETPHUYECKUE (PUTYPHI.

Pemath crepeomeTprdeckue 3a1aun Ha
IMOKa3aTeNbCTBO U UCCIIEI0BAaHUE, CBA3AHHBIE C
[pacTON0KEHHEM IPAMBIX B IPOCTPAHCTBE.
I[IpoBOAMTH 1OKa3aTeNbHBIE PACCYKIACHUS PU
[PCHICHUHN I'€OMETPUICCKUX 3a/iad, CBSA3aHHBIX CO
B3aIMHBIM PacCIOJIOKEHHEM MPSIMBIX B
[IPOCTPAHCTBE .

CpaBHUBATbh, AaHATU3MPOBATH U OLIEHUBATH
YTBEPKIECHUS C LIETbIO BBISABICHUS JIOTHYECKH
KOPPEKTHBIX 1 HEKOPPEKTHBIX PaCCykKICHUH.
MonmeaMpoBaTh pealibHbIe CUTYalllH,
CBSI3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
[IPSIMBIX B IIPOCTPAHCTBE, HA SI3BIKE T€OMETPHH.
M ccnenoBaTh MOCTPOESHHBIE MOJIEIH C
MCIIOJIb30BAHHUEM I'€OMETPUUCCKUX MOHATHH U
TeopeM, arnmapaTa anreOpbl, HUPPOBBIX
[peECypcoB.

[MoryyaTh mpeAcTaBJIeHNe O IEHTPATbHOM
[IPOEKTUPOBAHUH U 00 UCTOPUH PadOT IO TEOPUH
[TEpPCIIEKTHBBI.

I[Mapa/juieibHOCTD
MPAMBIX

M IJI0CKOCTEN

B IPOCTPaHCTBE
(8w

[ToHsATHSA: TApaJIENBHOCTD
[IpsAMOI

1 TIJIOCKOCTHU B IIPOCTPAHCTBE.
[Ipu3Hak napamiebHOCTH NPIMON
1 Tutockoctr. CBoiicTBa
[1apajuIeIbHOCTH MPSIMOI U
[JIOCKOCTH .

["eomeTpuyeckue 3aj1auu Ha
BBIYHCIICHHUE U JI0KA3aTENbCTBO,
CBSI3aHHBIE C APAJIIEIBHOCTHIO
MPSIMBIX U TUIOCKOCTEN B
[IPOCTPAHCTBE .

[TocTpoeHue ceuenus,

[IPOXOSIIEro Yyepe3 JTaHHYIO

KiaaccuguuupoBaTh B3aUMHOE PAacIONOKEHNE
IPSIMOM U IIJIOCKOCTH B IPOCTPAHCTBE, IIPUBOJIS
COOTBETCTBYIOLINE TPUMEPHI U3 PEATbHON
PKU3HU.

DopMyJIHPOBATH OIIPEEICHUE TTapaJIIEIBHBIX
[PSIMOM U IJIOCKOCTH.

Jloka3pIBaTh NPU3HAK O NAPAJUIETLHOCTH
[PsIMOI U IJIOCKOCTH; CBOMCTBA MapalIEIbHOCTH
[PSIMOI U IIJIOCKOCTH.

Pemathb crepeomeTprudeckue 3a1a4n
BBIYMCIICHHS] U JOKA3aTEIbCTBO, CBA3aHHBIC C
[apajuIeIbHOCTBIO IPSIMBIX U INIOCKOCTEN B
[IPOCTPAHCTBE.

Pematp npakTuueckue 3aja4u Ha IOCTPOEHUE




[IPSIMYIO Ha YEpTEKE U
MapajyieIbHOTO JPYToi MPsMOH.
Pacu€T oTHOLLIEHM.
[lapanmnenbHast MpoeKuus,
MpUIMEHEHHE

TS TOCTPOEHUS CeUeHUi KyOa
apasuienenunesa.

CBoiicTBa mapaJjienenunesia u
[TPU3MBI.

[lapanienbHble TIOCKOCTH.
[Ipu3HaKy napanaenbHOCTH ABYX
rockocteil. Teopema o
MapauIeTbHOCTH U
€MHCTBEHHOCTH TNIOCKOCTH,
[TPOXOIAIIEH Yepe3 TOUKY, He TTPH-
HaJISKAITYIO TAHHOW TUTIOCKOCTH
1 CIIECTBUS U3 HEE.

CBoiicTBa mapayeabHbIX
[IOCKOCTEH: O MapauIeTbHOCTH
MPSIMBIX IIEpECEYEHUs IIPU
MIEPECCUCHUU JIBYX IMapaICIbHBIX
MIOCKOCTEH TPeThel; 00 oTpe3Kax
MapajuIeTbHBIX MIPSIMBIX,
BaKITIOYEHHBIX MEXIY
MapauIeTbHBIMU TTOCKOCTSIMU; O
[epEeCeUCHUH TIPSIMOH C IBYMS
MapauieIbHBIMU TTIOCKOCTIMU

CCUCHUI Ha uepTekax TeTpasapa u
rapayieNenune a.

PemaTth cTrepeoMeTpruyecKue 3a1a4u, CBSI3aHHbBIC
C TIOCTPOEHUEM CEYEHUH TIOCKOCTBHIO .
I[IpoBOANTH JTIOTHYECKH KOPPEKTHEIE
ImoKa3aTeNbHbIe PACCYKICHHS TIPH PEIICHUH
CCOMETPUUYCCKUX 33714 CBSI3AHHBIX C
MapaieIbHOCThIO TIOCKOCTEH.

CpaBHUBATH U aHAJU3UPOBATH PEATbHBIC
CUTYAIINH, CBSI3aHHBIC C MapaJUICILHOCTHIO
MPSIMOM U TTOCKOCTH B MPOCTPAHCTBE;
MOJIeJIMPOBATh PeabHbIE CUTYallnH, CBSI3aHHBIE
C TIApaJUIEITBHOCTHIO MPSMOUN U TNTIOCKOCTH B
MPOCTPAHCTBE, HA SI3BIKE TEOMETPUHU

IlepnenauKyJsip
HOCTH NMPSIMBIX
U IJI0CKOCTENH

B IPOCTPAHCTBE
(26 9)

[ToBTopenue: Teopema [Tudaropa
Ha TIOCKOCTH, TPUTOHOMETPUS
MPSIMOYTOJIEHOTO TPEYTOJIBHUKA.
CBoiicTBa KyOa 1
MPSIMOYTOJIEHOTO
napauienenunena. Beraucinenue
ITMH OTPEe3KOB B KyOe U
MPSIMOYTOJIEHOM
napauleIeHIee.
[lepneHAUKYIAPHOCTD NPIMOUN U
riockocTy. ITpu3Hak
MEPIEHIUKYIIIPHOCTH MPSIMON U
riockocT. Teopema o
CYIIIECTBOBAHUU U
€/IMHCTBEHHOCTHU MPSAMOH,
MPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIEHANKYJIIPHOMN K INIOCKOCTH .
[1nockocTH 1 NepNeHAUKYIISIpHBIE
VM TIpsIMasi B MHOTOTPaHHUKAX.
TIeprieHUKYJISIp U HAKJIOHHASL.
[TocTpoeHne nepneHAuKyIsipa u3
TOYKH Ha TPAMYIO.

Teopema o TpEx
MEePIeHINKYIApax (Mpsmas u
oOpaTtHas).

YTom Mexay CKpelBaroIMHUCS
npsimeiMu. [Touck
MEPIEHINKYIISPHBIX MPSIMBIX C

MOMOMIBIO MEPIICHAUKYIIAPHBIX

AKTYaJIN3UPOBATh (DAKTBl U METOJBI
[JITAHUMETPHUU, PEICBAHTHBIC TEME, IPOBOJUTD
AHAJIOTUU.

DopMyIMPOBATH OIPeIe/ICHUA
[EPIEHAUKYJISIPHBIX IPSIMBIX B IIPOCTPAHCTBE;
onpeleICHUE MPSIMOH, MEPHECHAUKYIIPHON K
[JIOCKOCTH.

/Toka3bIBaTh: JIEMMY O IIEPIEHIUKYIISIPHOCTH
MBYX MapajieIbHbIX IPSIMBIX K TPEThEH MPsSMON;
TEOPEMBI O CBSI3U MEXAY NapaJlICIbHOCTBIO
MPSIMBIX U UX NEPIEHAUKYJIIPHOCTBIO K
[JIOCKOCTH .

/loka3bIBaTh: TEOPEMY, BBIPAKAIOLLYIO TPU3HAK
MEPIEHANKYJIIPHOCTH NPSIMOM U INIOCKOCTH;
TEOPEMY O CYLIECTBOBAHUM U €JUHCTBEHHOCTH
PSIMOH, MPOXOASAIIECH Yepe3 TaHHYIO TOUKY U
MEPIEHANKYJIIPHOU K JJAHHOH IUIOCKOCTH.
IN300paxkaTh B3aMHO TIEpIECHINKYIISIPHBIE
PSIMYIO U TUIOCKOCTb.

DopMyIHPOBATH CBOWCTBO NEPHEHAUKYJISIPA 110
OTHOLIEHUIO K IJIOCKOCTH.

[MosryyaTh mpeacTaB/IieHHe O 3HAUEHUN
MepIeHINKYJIIspa JUIsl APYTUX o0acTell HayKu
(pusrKa, FJHEPreTHKA, JIa3epHbIC TEXHOJIIOTUH), B
[peabHOM KU3HU (TEXHUKA, OKPYKaIOIIas
00CTaHOBKA).

/loka3pIBaTh YTBEPKICHMs, CBA3aHHBIE C
MpoeKIMen MPSMON Ha MJIOCKOCTD,
HEMEPIEHAUKYJIIIPHYIO K 3TOM NPSAMOH .
Jloka3pIBaTh TEOPEMY O TPEX NEPIEHANKYISIPAX




riockocTeld OpToroHaabHOE
npoektupoBanue [loctpoenne
cedyeHnit Ky0Oa, Ipru3MBI,
MPaBWJILHOW MTUPAMUJIBI C T10-
MOIIBIO OPTOTOHAJILHOM
npoekiuu. CHMMETPHS B
MPOCTPAHCTBE OTHOCUTEIBHO
rmockoctu. [Imockoctu
CUMMETpPUH B MHOTOTpaHHHUKAX.
[Tpu3HaK HepHeHAUKYISIPHOCTH
MPSIMOM ¥ IJIOCKOCTH Kak
CIIeJICTBUE CUMMETPHH.
[IpaBHIIbHBIE MHOTOTPAHHUKH
IPacyéT paccTosIHUI OT TOUKH 10
rtockocT. CIocoOb! OITyCTUTh
MEPIICHINKYIISPBI: CAMMETPHS,
CJBUT TOYKH TIO TIapasuIeIbHON
npsimoit. CABUT IO
HenapauieabHOU mpsi- MOU,
M3MEHEHUE PACCTOSIHUI

1 TeOpeMy 00paTHYIO TeopeMe O TPEX
[EepIEeHIUKYIIIpax.

[Mosy4yaTh npeacraBjieHre 00 OPTOrOHAIBHOM
[IPOECKTUPOBAHNH.

J/loka3pIBaTh TEOPEMY O MPOEKIIMH TOUKH Ha
MTPSIMYIO.

Pemateb crepeoMeTpuyeCcKUe 3a/1a4u, CBSI3aHHbIE
C NEPIEHAUKYIISPHOCTBIO MPSIMOM U INIOCKOCTH.
PemiaTh pUKIagHbIC 3a/1a41, CBI3aHHBIE C

HaX 0KJICHUEM IT'€OMETPUYECKUX BEJIMYUH.
Pemare crepeoMeTpuyeCKUe 3a/1a4u, CBSI3aHHbIE
C IPUMEHEHUEM TEOPEMBI O TPEX
[TEpPIeHINKYIIIpaX, HAXOXKACHUEM PacCTOSHUM,
[TOCTPOECHUEM ITPOEKIIUH.

CpaBHHMBATb M AHAJIM3UPOBATH YTBEP)KICHUS C
[IEJIbI0 BBIABICHHSI JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIACHUM.

AHAJIM3UPOBATH U MOJEJMPOBATH Ha S3bIKE
[EOMETPHH PeaIbHBIE CUTYAllNH, CBSI3aHHBIE C
MCPIICHAUKYJIIPHOCTBIO HpHMOﬁ " IIJIOCKOCTH,
HCCJIeI0BATh [TIOCTPOEHHBIE MOJEIIN, B TOM
MKCTIe U C MCTIOJIB30BAaHMEM allnapaTa ajireOpsl

Yrabl u
paccrosinus (16

)

B IIPOU3BOJILHOM TPEYTOJILHUKE,
TeopeMa KOCHHYCOB.
[ToBTOpEHME: YrOa MEXIY
CKPCIIMBAOIIUMUCH ITIPSIMBIMU B
poctpancTse. ['eomerpruueckue

[PSIMBIMU B MHOTOI'paHHHKAX.
JIByrpanHslii yros. CBoiicTBO
ITMHEHHBIX YTJIOB IBYIPAHHOTO
yria. IlepnennukynspHsie
[JI0CKOCTH.

CBoOICTBa B3aIMHO
[epIEHIUKYISIPHBIX INIOCKOCTEH.
[Ipu3HaK nepreHANKyYISIPHOCTH
[JIOCKOCTEM; TeopeMa 0 IpsaMOin
repecedeHus AByX INIOCKOCTEH
MepIEeHINKYISAPHBIX TPEThel
[JI0CKOCTH.

[IpsiMOyrosibHBII
apauiesenumne/; Kyo;
M3MEPEHMs, CBOMCTBA
[PSIMOYTOJIBHOTO
napaenenuneaa. Teopema o
TIaroHaiu MPsSIMOYTOJIBHOTO

Heé.
CrepeomMeTpuiecKue u
ITPUKJIaTHBIC 3a/1a4U, CBA3aHHbBIC
CO B3aMMHBIM PACIIONIOKEHUEM
[IPSIMBIX U TNIOCKOCTH.
[ToBTOpEHME: CKPEILINBAOIIMECS
[psIMBbIE, TapajlIeIbHbIE

IIJIOCKOCTHU B CTAHAAPTHBIX

[loBTOpEeHME: Yroa MeXIy IpsSMbl-
MU Ha MJI0CKOCTH, TPUTOHOMETPHS

METObI BEIYMCIICHHUS YTIJIa MEXIY

[apajjiejienuieaa u CJIeACTBUC U3

AKTYaJIM3UPOBATH (DAKTHI U METO/IbI
MIaHUMETPHUH, PEJIEBAHTHBIE TEME, TPOBOIUTh
aHasoruy. PopMyIHpPOBATH OIPE/IEICHUE
MByrpaHHOTro yria. /loka3biBaTh CBOICTBO
[PaBEHCTBA BCEX JIMHEHHBIX YIJIOB ABYTPAHHOTO
yria.

KnaccupuuupoBath AByrpaHHbIC YIJibl B
BaBUCHUMOCTH OT MX I'PaIyCHOH MEpBHI.
DopMyJIMPOBATH OIIPE/IEICHNE B3aUMHO
MEePIEeHNKYIISAPHBIX NIOCKOCTEH.
/loka3pIBaTh TEOPEMY O NPHU3HAKE
MEPIEHANKYIIPHOCTH ABYX MJIOCKOCTEH.
DopMyJIMPOBATH ClIeACTBHE (M3 MPU3HAKA) O
MEPIECHINKYISIPHOCTH MJIOCKOCTH, KOTOpast
[epIeHINKYIISIPHA PSIMOM, IO KOTOPOH
[IEPECEKAIOTCS JIBE INIOCKOCTH, ITH INIOCKOCTSIM.
Jloka3bIBaTh YTBEP)KICHUS O €r0 CBOWCTBAX;
TEOpEeMy U CIIEICTBHE U3 HEE O ANAroHaJsIX
PSIMOYT'OJILHOT'O NapajuleIeUIIe .

Pemathb crepeomeTpruieckne 3aaun, CBI3aHHbIC
C TMEPIECHANKYJIIPHOCTD NPSIMBIX U IJIOCKOCTEH,
MCIIOJIB3YsSI IUTAaHUMETpHYEeCKHEe (HaKkThl 1
METO/TBI.

I[IpoBOAUTH JIOTHUECKH KOPPEKTHBIE
IMOKa3aTesIbHbIC PACCYKICHUS MIPH PELICHUN
TEOMETPHUYECKUX 3a/1a4, CBSA3aHHBIX C
[epIeHINKYIIPHOCTBIO TNIOCKOCTEM.
AHAJIM3UPOBATH M MOJCJTHPOBATH HA A3bIKE
[EOMETPHUH peajbHbIE CUTYalllH, CBSI3aHHBIE C
[EePIeHINKYIIPHOCTHIO PSMBIX H IJIOCKOCTEH.
M ccaenoBaTh NOCTPOEHHBIE MOJIENH, B TOM
YHCIIE U C UCTIOJI30BAaHMEM alllapaTa ajlreOpsl.
Pemath npukiaaHbie 3a1a49H, CBSI3aHHBIE C HA-
XOXKJIEHHEM T€OMETPUUECKHUX BEINUNH




MHOTorpaHHukax. [lapa
[apaJuIeIbHBIX IIJIOCKOCTEN Ha
CKPEILMBAIOLINXCS PAMBIX,
[PACCTOSTHUE MEXKY
CKPEIINBAIOIIUMUCS MTPSIMBIMU B
[IPOCTBIX CUTYalHAX.

OnyckaHye neprneHanKyIsipoB,
BBIUHCIIEHUE PACCTOSIHUNA OT TOUKU
10 TOYKH; MIPSIMOM; TUIOCKOCTH.
Brruucnenue pacCTOSIHUM MEXKIY
CKPEILMBAIOLIUMHUCS MTPSIMBIMU C
[TOMOLIBIO MEPIICHIUKYIIIPHON
[JI0CKOCTH.

TpéXrpaHHbIil yroJ, HEPaBEHCTBA
TS TPEXTPAHHBIX YTIIOB.
Teopema [Iudaropa, TeopeMbr
KOCHUHYCOB U CUHYCOB JUJISl
TPEXTPAaHHOTO yria. DJIeMEeHTHI
chepruecKoil TeOMEeTpUH:
reoie3nuecKre JMHUY Ha 3emiie

B IPOCTPAHCTBE
(13 1)

B IIPOCTPAHCTBE.

CyMMa U pa3HOCTh BEKTOPOB,
MPABIIIO MTapaJUIeIIeTI e A,
[YMHOKEHHE BEKTOpa Ha YHCIIO,
[pa3Io’KeHNe BEKTOpa 1o 6asucy
TpEX BEKTOPOB, HE JIKAIINX B
0oHOHU M1ockocTU. CKalsipHOe
MPOU3BEICHUE, BEIYUCICHHE YTIIa
MEXy BEKTOpaMU B
MPOCTPAHCTRBE.

[Ipocreiiine 3aja4u ¢ BEKTOpaMU

Mmuororpannuku (CUCTEMaTU3alMs 3HAHUMH: Pagorath ¢ yueOHHKOM: 3a]1aBaTh BOMPOCHI,
(7 1) IMHOTOrpaHHHK M €70 3JIEMEHTHL.  |[eJ1aTh 3aMeYaHusl, KOMMEHTapUH.
[Mupamuaa. Buasl nupamua IAHAJIM3UPOBATH PELLICHUE 33/1a4u.
[IpaBunbHAs TUpaMuUIA. PucoBaTh BBIITYKIIbIE MHOTOTPAHHUKHU C
[Tpusma. [Ipsimast U HaKJIOHHAA BaJlaHHBIMU CBOMCTBAaMU; BOCCTaHABIUBATh
npu3Mbl. [IpaBunbHas mpusma. 00K BUJ BBITYKJIOIO MHOTOIPAaHHHKA IO IBYM
[Ipsimoil mapaienenunen, ero npoekuusM. JlokasplBaTh CBOMCTBA
[IPSIMOYTOJIBHBII NapasuIeICIUIIE ], BBITYKIOr0O MHOIOrpaHHUKa. PucoBath
KyO. BBIITYKJIbIE MHOTOIPAHHUKH C Pa3HOU AIIepoBOil
BBITyKIJIbIE MHOTOTpaHHHKH. XapaKTepHCTHKOM; HCCIeI0BATh BO3MOXKHOCTH
Teopema Diinepa. [IpaBuibHbIe U [OTy4YEHUsI pe3ybTaTa PU BapbUPOBAHUU
MMOJIy- MMpaBUJIbHBIC JTaHHBbIX.
MHOTOTPAaHHUKH /loka3pIBaTh CBOWCTBA MPaBUIIbHBIX
MHOTOTpaHHUKOB . [l1aHupoBaTh mocrpoenne
MPaBUJIBHBIX MHOI'OI'PAHHUKOB Ha IMOBEPXHOCTAX
IPYTHUX NMPaBUIBHBIX MHOTOIPaHHUKOB
BekTopsbl [ToHsiTHE BEKTOpa Ha IVIOCKOCTH U [AKTYaJU3HPOBATh (HAKThI M METObI

[JIAHUMETPHUHU, PEJIEBAHTHBIE TEME, IPOBOJUTh
aHasiorny . OnepupoBaTh MOHATHSIMHU. BEKTOP
Ha TUIOCKOCTHU U B IPOCTPAHCTBE; KOMIJIAaHAPHBIE
BeKTOPHI . [IpuBOTUTE IpUMEPBI PUINUECKUX
BEKTOPHBIX BennyuuH . OcBauBaTh npaBuia
BBITIOJTHEHHS IECTBUH CIIOKEHUS U BBIYMTAHUS
BEKTOPOB, YMHOKEHUS BEKTOpa HA YHCJIO .
/Toka3bIBaTh IIPU3HAK KOMILIAHAPHOCTH TPEX
BEKTOPOB .

Jloka3bIBaTh TEOPEMY O Pa3JI0KEHUH JI000r0
BEKTOpA 110 TPEM JaHHBIM HEKOMILJIAHAPHBIM
BEKTOPAM .

/IBuzxenus (5 u)

/IBUYKEHUS TPOCTPAHCTBA.
OtoOpaxkeHwus. [IBmxeHus u
paBeHcTBO Quryp. Oomme
CBOMCTBA JBIOKeHMI. Buabl
NBIKEHUN: MTapaJlyIeIbHbIN
[epeHOC, IIEHTPaTbHAS
CUMMETPHSI, 3epKaIbHas

CUMMETpHS, 110- BOPOT BOKPYT

I[IpuMeHATHL ITpaBHiIa BHIIOTHEHHS JEHCTBUN
CJI0KEHHS U BBIYMTAHUS BEKTOPOB, YMHOKEHMSI
BEKTOpA Ha YHCIIO TPY PEIICHNH 3ajiad.
IHaxoauTh KOOPJAMHATHI BEKTOPA B JAHHOM
0asuce ¥ CTPOUTH BEKTOP 110 €0 KOOPAHHATAM.
BcmoOMHMTB OIpe/ieieHne CKaIIPHOTO
[YMHOKEHHUS U €r0 CBOMCTBA. BBIUMCIIATH ¢

MOMOLIBIO CKAJIAPHOI'0 YMHOXXCHUS NJIMHBI




psimo . [IpeoOpazoBanus
rmono6us. [psimast u cepa
Olinepa.

['eomeTpuyeckue 3a1auu Ha
[IPUMEHEHUE ABUKCHUS

BEKTOPOB, YTJIBI MYy HUMH, YCTAaHABIUBATh
[ePIeHIUKYIIPHOCTH BEKTOPOB.
IAHAJIM3UPOBATH U MO/IEJIMPOBATH Ha SI3bIKE
FCOMETPHUHU PeajbHBIC CUTYAIlUH, CBSI3aHHBIE C
(hM3rUeCKUMU BEKTOPHBIMU BEIMIHHAMMU.
[McmoJib30BaTh P PENICHUH 33/1a4, CBSI3aHHBIX
C BEKTOpaMH B IPOCTPAHCTBE,
[TAHUMETPUYECKUE (PaKThl K METOJIBI.
CB00OTHO ONIEPUPOBATH MOHATHSIMM:
oToOpaXkeHre MPOCTPAHCTBA Ha ceOsl, TBUKEHHE
[IPOCTPAHCTBA; LIEHTpaIbHAs, OCeBast U
BepKabHasi CHMMETPHH, TTapalIeTbHBIH
[epEeHOC; PaBEHCTBO U MoJ00ue Guryp.
/loka3pIBaTh YTBEPXKICHUS O TOM, YTO
[IEHTpaJbHAasl, OCeBast U 3€pKaNbHAs CAMMETPHH,
MapauIeTbHBIA IEPEHOC SBISIOTCS IBIKCHHUSIMH.
BeINOJHATH TpeoOpa30BaHus MO00us.
OnepupoBaTh MOHSATHSIMU: TIPSIMas U cepa
Ditnepa .
PemaTthb reoMeTpUUECKUE 3a]a4UU C
KCITOJIb30BAHUEM JIBDKCHUH .
[McmoJib30BaTh NP PEIICHUH 33/1a4 JIBIDKSHUS
[IPOCTPAHCTBA U UX CBOWCTBA .
CpaBHUBATH 1 AHAJTU3HPOBATH YTBEPIKICHUS C
[1EJTHI0 BBISABIICHHS JIOTHYECKA KOPPEKTHBIX H
HEKOPPEKTHBIX PACCYKICHUH .

ccJ1e10BaTh IMOCTPOECHHBIE MOJIEIH .
[::cnonbsonan, ungpoBbie pecypesl

11 Kaace

1054

Ha3panue
pasaeJia (TeMbl)
Kypca

(K0 IMYEeCTBO
4aCoB)

OcHOBHOE coepKaHne

OcHOBHBIE BU/BI IeSITEIbHOCTH YHAIIIMXCS




AHAJINTHYECKAA
reoMeTpus
(15 u)

[ToBTOpEHME: KOOPIUHATBI
BEKTOpa Ha TIUIOCKOCTH H B
MPOCTPAHCTBE, CKaJISIPHOE
MPOU3BECHNE BEKTOPOB,
BBIUMCIICHHE  yTia
BEKTOpaMH B TPOCTPAHCTBE.
'YpaBHEHUE HIPSAMOH,
MPOXOAIIEH Yepe3 ABE TOUKH.
'YpaBHEHHE IJIOCKOCTH,
HOpMallb, ypaBHECHUE
MIOCKOCTH B OTPE3KAX
BekTopHOE MTpou3BeICHUE.
JIvHelHbIe HEpaBEHCTRA,
IMUHEHHOE MPOrPaMMHUPOBAHKE
AHATUTUIECKHE METOIBI
pacuéra yria MexIay IpsSMBIMI
Y TUIOCKOCTSIMU B
MHOTrorpaHHukax. @opmyJia
[PACCTOSTHUS OT TOYKH JI0
MJIOCKOCTH B KOOPAMHATAX.

TOYKU [0 IUIOCKOCTH B KyOe U
MPaBUIBHOW UpaMHIE

MC)K,Z[yBCHOMHI/ITb OINPCACTICHUE CKAJIAPHOIO YMHOKCHUS

HaxoxaeHue pacCcTodHusA OT|C UCIIOJIB30BAHUEM allllapara aHF€6pBI .

IAKTYaJIM3UPOBATH HaKTHl U METO/IBI
[UIAHUMETPUH, PEJICBAaHTHBIE TEME, IPOBOJUTH
aHasoruu. CBOAUTH AEHCTBUS C BEKTOPAMH K
QHAJIOTMYHBIM JIEHCTBUAM C UX KOOPIUHATAMHU.

1 €ro CBOMCTB. BBIYUCIATH C MOMOIIIBIO CKAJISIPHOTO
YMHOKCHHUSI IJIUHBI BEKTOPOB, YTJIbl MEXKIY HHUMH,
yCTaHABIUBATh NEPICHIUKYISIPHOCTH BEKTOPOB.
BpIBOIMTH ypaBHEHHE TUIOCKOCTH U (hopmyy|
[PaCCTOSTHUS OT TOUKH /10 TUIOCKOCTH.

Pemiate 3amaum, coueTas KOOPAUHATHBIN
BEKTOPHBIN METO/bI.

IMpoBoauTHL JIOTHYECKHU KOPPEKTHBIC
moKka3zaTejibHble PAaCCy:KIeHUs] TpU PEUICHUH
TEOMETPUUYCSCKHUX 3a7ad Ha MPUMEHECHHE BEKTOPHO-
KOOPAMHATHOTO METO1a

AHATM3UPOBATL U MOAEIMPOBATH Ha SA3BIKC
FGOMeTpI/II/I peaJIbeIC CI/ITyaHI/II/I, CBA3AaHHBIC
BEKTOpPAMH U KOOPINHATAMHU.

HccsienoBaTh TOCTPOCHHBIE MOJICTH, B TOM YHUCIIE U

H

Mcnob30BaTh KOMIBIOTEPHBIE TPOTPAMMBI.
3HAKOMUTBHCS C HCTOPUEH Pa3BUTHSI MATEMATHKHU

IloBTOpEHME,
0000IIIeHEe

H
cHCTeMaTH3AIUA
BHAHUM

(15 yacoB)

Ceuenus MHOTOTPAaHHHKOB:
CTaHAapTHbLIC MHOI'OI'PAaHHUKH,
METOJT CJIEJIOB, CTaHJapTHBIE
MIOCKOCTH, MIEpPECEUECHHU S
MPSIMBIX U IUIOCKOCTEH
[TapaienbHble IPSIMBIE U
MIOCKOCTH: MapauIeIbHBbIE
CEUEHNs, pacy€T OTHOILEHUI],
[YTJIBI MEXKITY
CKpCHINBAIOIIMUMHUCH IIPAMBIMHA
[leprieHqUKYISpHBIE IPSIMBIE U
MIOCKOCTH: CTaH/IapPTHBIE Maphl
[EPIECHINKYIIPHBIX
MIOCKOCTEH U MPSMBIX,
CUMMETPUU MHOTOTPaHHHKOB,
reopeMa o TpEX

MEepIEeHINKYIIsIpax,
BBIUMCIICHHS JIJTMH B
MHOTOTpaHHUKAX

[ToBTOpEHUE: TJIOIA !
MHOTOYTOJIBHUKOB,  (hOPMYIIBI

ST TUTOIAZIe, COOOpaKeHHs
o 100usl.

[Tmomamu CEUYeHUM
MHOTOTPaHHUKOB: IUIOIIAIH
[MOBEPXHOCTEH, pa3- pe3aHust Ha
MacTH, COOOpaXKeHHUs OO0

CTpOUTDH CEUCHHUS.
Pematn CTEPEOMETPHUUCCKUC 3a1a4u Hal
TOKa3aTeIbCTBO  MaTEeMAaTHUYECKHMX  OTHOIICHHIA,
HAXOXKJCHUE TEOMETPUYCCKUX BEJIHYHH  (JJIHH,
[YTJI0B, TUIOMIA e, 00HEMOB).

HUcnmonb30BaTh NMPHU PELHICHUH CTEPEOMETPHUUCCKHX|
3anad raHUMETpUUecKue (PaKThl K METOJIBI.
I[MpoBoauTh JIOTHYECKU KOPPEKTHBIC
ITOKa3aTeNIbHbIC  PACCYXKJICHUS petieHuy
CTEPEOMETPHUCCKUX 3a]1a4.
CpaBHUBaTh W  aHAJU3UPOBATH
CI/ITyaHI/II/I u BBIABJIATH BO3MOXHOCTbH
MOJICJIMPOBAHHS HA SI3bIKE TEOMETPHHU.
MoaeaupoBaTh PEATLHYIO CHTYallMI0 Ha SI3BIKE
FEOMETPHUH U HCCJIEA0BATH [TOCTPOCHHBIC MOJICITH, B
TOM YHKCJIC U C UCIIOJIb30BAaHUEM arlnapara ajareopsl.
U cmoab30BaTh KOMIIBIOTEPHBIC ITPOrPAMMbI TIPU
[pEIICHUH 33124

pu

peabHbIe
e




O0BLEM
MHOTOTPAHHUKA
(17 q9)

O0BéM Tena. O0BéM
MPSIMOYTOJILHOT'O
nmapajyieienumnena . 3amadu o0

yIBOGHUHM Ky0a, O KBajapaType
Ky0a; O TPUCEKITNH yTJa.

CrepeoMeTpHUeCKHE  3aTadH,
CBSI3aHHBIC c 00BEMOM
MPSIMOYTOJILHOTO
napaienenuIe/a.
[Ipuknannbie 3a71a4u,
CBSI3aHHBIC C  BBIYUCIICHHUEM
00BEMaA MPSIMOYTOJIEHOTO
napaieNenume/a.

OO0BEM MPSIMO TPU3MBI.
CtepeoMeTpHUISCKHE 3a/1a4H,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMOB MPSIMO TPU3MBI.
[IpuknaaHbie 3a1a4H,
CBSI3aHHBIE C 00BEMOM TIPSMOA

IMPU3MBIL.
Beruucnenne 00bEMOB Ten C
ITOMOIIBIO OIPENEIEHHOTO

uHTerpana. OO0bEM HAKIOHHOW
[IPU3MBI, IUPAMUIBL.

dopmyna o00bEMa THPaAMHUIBI.
OtHoIIeHHe 00BEMOB TTHPAMH]]
C 00IIIUM yTJIOM.

CrepeoMeTpUUECKHE  3aadH,
CBSI3aHHBIC c o0pEMamu
HaKJIOHHOM MIPU3MBI,
MmUpaMuIbl.

[puxiagHble 3a7aqdl MO TEMe
«O0BEMBI TEN», CBA3aHHBIC C
00BEMOM HAKJIOHHOW TPU3MBI,
MUPAMHUIBL.

[IpumeHeHue 00BEMOB.
BbruuciieHre paccTOSHHS IO
MIOCKOCTH

CB000IHO OTIEPUPOBATH MOHATHAMH: 00BEM Tella,
00BEM MPSMOYTOJILHOTO TTapalIeNIeTUIe 1a.
DopMyJIHPOBATH OCHOBHBIE CBOWCTBA OOHEMOB .
Jloxa3bIBaTH TEOpeMy 00 00bEME PSMOYTOIBHOTO
MapaJuIeNienuiesa, CIeICTBUS 13 Hed.

Pa3pe3aTh MHOTOTpaHHUKH, TIEPEKITAIBIBATH YACTH.
PemaTthb crepeoMeTpuUecKUe 3aauu, CBS3aHHBIC C
BBIYHCIICHHEM 00bEMa IPSMOYTOJILHOTO
MapaieNenune a, MPU3MBL.

CpaBHUBATh M AHAJIM3UPOBATH YTBEPKIACHUS C
[IEJbI0  BBISIBJICHUS JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUI.

AHAJIM3UPOBATh MW MOJAEJHPOBATH HA S3bIKE
FEOMETPUM peajbHble CUTyallid, CBS3aHHBIE C
00BEMOM  TPSAMOYTONBHOTO  TapajulesenHIea,
TIPU3MBI, TTHPAMHUJIBI.

HccaenoBaTh MOCTPOCHHBIC MOJICNN, B TOM YHCIIC
U C UCIIOJIb30BAHUEM arlapara anreOpsl .
BrIBOIMTH OCHOBHYIO HHTETPAIBHYIO (DOPMYITY TSI
BBIUMCIICHUST 00BEMOB TEJI.

/loka3piBaTh TeopeMy 00 00bEME HaAKJIOHHOW
MPU3MBI Ha TPUMEpPE TPEYTrONbHOW MPU3MBI M IS
POU3BOJIBHON TPU3MBI.

/loka3pIBaTh TeopeMy: 00 0O0bEME IHUPAMH/IBL,
(dbopMynupoBaTh  CIEACTBUSI W3 Hee: O00BEM
lyceu€HHOW MUpaMuasl . BeBOOUTH (Qopmyny mms
BBIYMCIICHHSI 00bEMOB YCEUEHHON MUPaMUIBI

Tena Bpamenust
(24 1)

[{unmuHpryeckas
MMOBEPXHOCTH, oOpa3yrormue
AJTAHIPUYECKON
MOBEPXHOCTH.

Humunap. IlpsMoit kpyroBoi
[VTAHIP [Tnomany
MOBEPXHOCTH IIMIIMHIIPA.
Konudeckas MTOBEPXHOCTb,
oOpasyrorye KOHUYECKOH
noBepxHocTH. Konyc. Ceuenue
KOHyca TJIOCKOCTHIO,
napajuIeIbHON IUIOCKOCTH
OCHOBaHMS. Y CEUEHHBIN KOHYC.
M300paxxeHne  KOHYCOB M|
[yCEUEHHBIX KOHYCOB

[Tnomans OOKOBOM
TOBEPXHOCTH 51 MOJTHOM

MOBCPXHOCTU KOHYCA.

CBoOogHO oIepupoBaTh TMOHATHSAMM:
LWINHAPUYECKask OBEPXHOCTh, IMIANHAP. U3ydaTh
CI10COOBI IOy YCHUS HWIAHIPUYECKOH

[MOBEPXHOCTH, LIWJIMH/PA.

MN300pamxkaTh WINHAP U €70 CEUYEHUS MIOCKOCTBIO.
CB000IHO ONIEPUPOBATH MOHSATHAMM: KOHUYECKAs]
[IOBEPXHOCTb, KOHYC, YCEUYEHHBIN KOHycC. M3yuaTp

CMOCOOBI  TIOJYYCHHUS] KOHHUUYECKOW TMOBEPXHOCTH,
KOHyCAa.

N300pakaTh KOHYC M €ro CEUYCHHsl IUIOCKOCTHIO,
mpoxojsiied  uepe3  OCh, H  IUIOCKOCTHIO,

[EepIeHIUKYJIIPHON K OCH.

BbiBoauTh GopMysibl Ul BHIYHCICHUS OOKOBOH M
[TOJTHOM ITOBEPXHOCTEM TEJl BpalLlCHHUS.

Pemate crepeomeTpuueckue 3ajadi, CBSI3aHHBIE C
TellaMHd  BpalleHMs,  HAXOXKJICHHEM  ILIOLIAIH
OOKOBOIl ¥ TIONHON TIOBEPXHOCTH, IOCTPOCHHEM
CCUCHMH.

CrepeoMeTpUUueCKHe 33]a4l Ha

M cmoab30BaTh 1pu PCHICHUHA 3aaa4




YIOKa3aTCJIbCTBO WU BBIYUCIICHHC,

[MOCTPOCHUEM ceYeHui
LUIMHAPA, KOHYCA.
[Ipuknannbie 3a/1a4M,|
CBSI3aHHBIC C LIUJIUHAPOM.
Cdepa u map.

[lepeceuenne cdepsl U mapa c
rutockocThio. Kacanue mapa u
chepsl TIOCKOCTRIO. Bum
n300paXkeHne mapa
YpaBHenue cdepol. [Lmomanp
cthepsl 1 e€ JacTei.
CummeTpus cepsl 1 mapa.
CrepeoMeTprUYecKre 3a/1a4u Ha
IMOKa3aTeNIbCTBO M BBEIUUCIICHHE,
CBsI3aHHBIC CO Chepoit U
[IapOM, ITIOCTPOCHUEM HX
CEYEHUM MIIOCKOCTBIO.
[IpuknagHsle 3a1a4u,
CBsI3aHHBIE CO cepoii U
1apom.

[DIOCKOCTH, BBIUHCICHHS B
OKPYKHOCTH, CTaH/IapPTHBIC
ox00ust

IPasmuunble KOMOMHAITUN TENT
BpaHleHI/Iﬂ n MHOFOI‘paHHI/IKOB.
Samaun o teme «Tena u
MOBEPXHOCTH BPAIICHUS

ITAHUMETPUUYECKUE (PAKThl K METOIBI.

CpaBHUBATh W aHAJM3UPOBATH YTBEPXKICHUS C
[ETbI0 BBISIBICHUS JIOTHYECKH KOPPEKTHBIX |
HEKOPPEKTHBIX PACCYKACHHIA.

AHAJIM3UPOBATh ¥ MOJEJMPOBATH Ha S3bIKE
TEOMETPUH peallbHble CUTYyalliW, CBS3aHHBIE C
KOHYCOM ¥ IIWJIHHIIPOM.

HccaenoBaTh NOCTPOCHHBIE MOJICIH, B TOM YHCIIE U
C MICTIOJTP30BAHMEM arlapara ainreops
IAKTYaJIM3HUPOBATH (PAKThI U METOJIbI
[JIAHUMETPHH, PEIICBAaHTHBIC TeMe, MPOBOAUTH
anasiorun. CBOGOIHO ONePHPOBATH MOHATHIMM:
cdepa u map, HeHTp, paaryc, TuamMeTp cepsl u
mapa.

MccnenoBaTh B3aMMHOE PACTIONOXKEeHHE CHEPHI U
IIOCKOCTH.

DopmMyJIMPOBATH ONPEIETICHUE KacaTeIbHON
MIOCKOCTH K cepe.

/loxa3pIBaTh TEOPEMBI O CBOMCTBE U MIPU3HAKE
KacaTeIbHOM MJIOCKOCTH.

BbiBoanThb GpopMyITy Al BHIYUCICHUS TUTOIAN

[loBTOpEeHHE: OKPYXHOCTH HacQephl uepe3 paanyc chepsl.

Pemiath cTepeoMeTprUeCKUE 3a/]a4d, CBSI3aHHBIE CO
cdepoil u mapom, HaXOXKJICHUEM TUTOAIU chephl U
e€ JacTeil, mocTpoeHUeM cedeHUl cephl U Iapa.
IAHAIM3UPOBATh ¥ MOJAEJHPOBATH Ha S3BIKE
r€OMCTpHUMU pCajibHbIC CUTyallluu, CBA3AaHHBIC (|
[I1ApOM U CPEPOIA.

Pemiath nmpocTeie 331291, B KOTOPBIX (PUTYPUPYIOT
KOMOMHAIINY TeJl BPAIICHHSI © MHOTOTPAaHHUKOB.
Hcnoab30BaTh MPH PELICHUH 3a]1a4, CBSI3AHHBIX CO
cepoit u mapom, TUTaHUMEeTpUIecKue (PakThl 1
METOIBI.

PemaTthb crepeoMeTpuUecKue 3aJauu, CBA3aHHbBIC C
reJlaM  Bpall€Hus, I[MTOCTPOCHUCM CeUeHU# Tel
BpalleHHsl, ¢ KOMOWHAIUSMHU TeJ BpallleHUus W
MHOT'OT'PaHHUKOB.

HpOBOIlI/ITI) JIOTUYECCKHU KOPPEKTHBIC
J1I0Ka3aTCJIIbHbBIC pacCyKaCcHus npu peHIeHNY
FCOMCTPUICCKUX 3aaaq, CBsA3aHHBIX C

[EPIEHAUKYJISIPHOCTBIO TNIOCKOCTEM.
IAHATU3MPOBATL ¥ MOJEJIHPOBATH HAa S3bIKE
FEOMETPUM peajbHble CHUTyallld, CBS3aHHBIE C
MHOT'OT'paHHUKaAMMU.

HccaenoBaTh NOCTPOCHHBIE MOAEIN, B TOM 4YHCIIE
M C CTIOJIb30BAaHUEM arapaTa anreOpbl

Inomann
MOBEPXHOCTH H
00BHEMBI KPYTJIBIX
e (9 u)

O6BpEM nnnunapa. Teopema 00
00BEME TIPSMOTO IHIIHHIPA.
[Tnomaau OOKOBOH U MOJIHOM
MOBEPXHOCTH [IMH/PA
Berunciienue oOBEMOB Tl C
MTOMOILBIO ONPENIEIEHHOTO
uHTerpana. O0bEM KoHyca.
[Tom@aan OOKOBOM M IIOJHOMN

CB000/1HO ONIEPUPOBATH MOHATHAMU: 00BEM TeJa,
MJI0IIa/1b TOBEPXHOCTH.

@DopMyJIMPOBATH OCHOBHBIE CBOWCTBA OOBEMOB.
/loka3pIBaTh TEOPEMBI: 00 00BEME IIUIINH/IPA; 00
00BEME KOoHyca. BLIBOAUTH (hOpMYITBI IS
BBIYUCIICHISI 00bEMa YCEUEHHOTO KOHYCA.
HccnenoBaTh NOCTPOSHHBIE MOJIENH, B TOM YHCIIE U
C MCIIOJIb30BaHUEM amnmapara ajareopsl.

MOBEPXHOCTH KOHYCA.
CrepeoMeTpUUECKHE  3aJauH,
CBSI3aHHBIE C  BBIYHCICHUEM

3HATHL  BO3MOXXHOCTH  peIIeHWs  3ajJa4y  Ha
[IOCTPOGHHWE  LUPKYJIEeM W JIMHEHKOH, O
KJIACCUYECKHX HEpa3pelINMbIX 3a/1a4ax.




00BEMOB IUIKH/IPA, KOHYCA.
[MpuknagHbIe 331241 TI0 TEMe
«OO0BEMBI U TUIOIIAIH
nmoBepxHocTel Ten. O0bEM
nrapa u mapoBoro ceKTop.
Teopema 06 00bEMeE mIapa.
[Tnomiank chepsl.
CrepeoMeTpUYeCKUEe  3aJ1a4H,
CBSI3aHHBIC C  BBIYHCIICHUEM
00BEMOB  1mapa,  MIAPOBOTO
CErMeHTa, IIapOBOr0 CEKTOpa.
[IpuxnagHbie 3a7a4u o
TeEMeE «O0BEMBI TEI»,

CB000OIHO ONEPUPOBATH MOHSITUSIMH: IIAPOBOU
CerMEHT, IIAapOBOM  CJOM, IIapOBOM  CEKTOp,
OCHOBaHHUE W BBICOTA CETMEHTA, OCHOBAaHUE U
BBICOTA IIIAPOBOTO CIIOSL.

BeiBoauTh (GOpMYIBI NS HAXOXKICHUS OO0BEMOB
[IapOBOTO CETMEHTA, MIAPOBOTO CEKTOPA, IMIIOIIAIH
cdepsl.

/Toka3pIBaTh TeOpeMy 00 00BEME 1Iapa.

Pemath crepeoMeTpUyecKue 3a/auu, CBA3aHHbBIC C
00BEMOM TI1apa, IIAPOBOIO CETMEHTA, IIAPOBOIO
CEKTOpa, IJIOIAIbI0 ChEpHI.

CpaBHHBATh U aHAJIM3UPOBATH YTBEPKICHUS C
[ENBI0  BBISBIICHHUS JIOTUYECKA KOPPEKTHBIX U

CBsI3aHHBIE C 00BEMOM IIapa MHEKOPPEKTHBIX PACCYKICHHH.

TJIOMIAIBI0 C(HEPHI.
CooTHOIIIEHUS MEXTy|
TUIOIA/ASIMU  [TIOBEPXHOCTEH H
00BEMaMU 1TOT00HBIX TEJL.

AHAJM3MPOBATh M MOAEJIHPOBATHL Ha S3BIKE
FEOMETPUH pEalbHbIe CHTYaIlMH, CBS3aHHBIC C
00bEMOM IIapa, IIAPOBOTO CErMEHTa, IAPOBOTO
CErMEHTa, IJIoIaIbi0 Chephl.

[lomoOHbIE Tena B(CB00OAHO oOmepupPOBATH TOHATHEM: TOJO00HBIC
MPOCTPAHCTBE. W3menenuerena B mpOCTPAHCTBE.
00BEMa MpH MOJ00UH. BerauciaaThb 00BEMBI Tel c IIOMOIIIBIO|
CrepeoMeTpUUYECKHE  3a[aud,ONPEAeIEHHOIO HHTErpaa.
CBSI3aHHBIC C  BblYMCICHUEMPelaTh CTEPEOMETPUUECKHUE 3a7aul, CBA3AHHBIC C
00BEMOB TNl M  IUIOIIAACHICOOTHOIICHUSMU MEXIY TUIOIIAIIMU TOBEPXHOCTEH
MOBEPXHOCTEH 1 00bEMaMHU T10100HBIX TEJL.
IpoBoauTHL JIOTHYECKHU KOPPEKTHBIE
moka3zaTejbHble PACCy:KIEHUs] TIpU  pEIICHUH
TEOMETPUUYCCKUX 3a/1a4, CBSI3aHHBIX C BHIYUCICHUEM
00BEMOB  TeI C TOMOMIBIO  OMPEAEIIEHHOTO
MHTErpajla, HAXOXXICHUEM COOTHOLICHUS MEXKIY]|
[UIOIIA/IIMU TTOBEPXHOCTEH U 00BbEMaMH TI0JJOOHBIX|
TeJT.
IAHATM3UPOBATL U MOAEIMPOBATH Ha SA3BIKE
TEOMETPpUU peabHbIE CHUTYallud, CBSI3AHHBIE C
00BEMaMU Hu TTOBEPXHOCTSIMHU Tell, Ha|
MOKA3aTeIbCTBO M HAa HAXOXKIECHHE T€OMETPUUECCKUX|
BEJIMYNH
I[loBTOpEHME, O0ob6maromee noBTopeHuePemaTs CTEPEOMETPHUICCKIE 3a7a4u HA|
00001IeHHE MOHSATUH M METOJOB KypcajioKa3aTelIbCTBO  MAaTEMAaTHUYECKUX  OTHOLICHUH,
1 reomerpun  10—11  KJIaccoB,HAXOXKJIEHHE TEOMETPUYECKHX BEIUYHMH (IUIWH,
CHCTEMATH3AlUs [CUCTEMaTHU3aLMs 3SHAHHA. YTJIOB, TUIOINIA I, 00BEMOB).
BHAHMI Hcropust pa3BuTUAM CIOJIB30BaTh NIPU PELICHUH CTEPEOMETPUUYECKUX|
(25 v) CTEPEOMETPHM KaK HayKH M e&3ajay IIIaHUMEeTprUuecKue (PaKkThl 1 METOABI.
[POJIb B pa3BUTHU co-lIpoBoguth JIOTHYECKHU KOPPEKTHBIE
BPEMEHHBIX HMHKCHEPHBIX HJIOKA3aTeIbHBICE  PACCY)KIEHUS TIPH  PEIICHUU
KOMITBIOTEPHBIX TEXHOJOTUN  [CTEPEOMETPUUECKHUX U TUIAHUMETPUUYECKUX 3a4a4.
CpaBHMBATL M  AHAJIU3UPOBATH  pEaJbHBIC
CUTyallii W  BBIIBISATH  BO3MOXHOCTh €€

MOJICITMPOBAHUS HA SI3bIKE TEOMETPHUH.
MoaeJpoBaTh PEATBHYIO CUTYallMI0 Ha S3bIKE
TEOMETPUN U MCCJIEI0BATH TOCTPOSHHBIE MOJICIIH, B
[TOM YHCIIE U C MCIIOJIb30BAaHUEM ammapaTa aireOphl.
Mcnonp30BaTh KOMIBIOTEPHBIE MPOrPaMMblL  IIPU
[peLICHUY 3a7a4.

IMomygaTs TIpeACTaBICHHE O TEOMETPHU KaK O
[pa3BUBAIOILIECHCS HayKe, Hccleayomen
OKPY>KalOIUA MHUP, CBS3aHHOM C pealbHbIMU




00BEKTAaMH, IOMOTAIIICH  PEIIUTh  PCATBHBIC
PKU3HEHHBIE CHUTYallMd O POJU CTEPEOMETPUHU B

A3BUTHHU COBPEMCHHBIX MHXCHCPHBIX
IKOMITBIOTCPHBIX TEXHOJIOT it

H
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CTATUCTHUKA»

4.7 NEJA U3YYEHUS YYEBHOI'O KYPCA

YueOHblii Kypc «BepoATHOCTb W CTaTHCTHUKa» YrayOJIEHHOTO YPOBHA SIBISIETCA
IPOJOJDKCHUEM M Pa3BUTHEM OJHOMMEHHOTO YYeOHOro Kypca yYriIyOJNEHHOTO YpPOBHS
OCHOBHOII 1mkoJbl. Kype npeanasnauen i GopMupoBaHUs y 00yJarOMIMXCSl CTATUCTUYECKOM
KYJIbTYpPbI U IOHUMAHUS POJIM TEOPUU BEPOSATHOCTEN KaK MaTEMaTUYECKOI0 MHCTPYMEHTA JUIst
U3YYEHHUS CIy4YailHBIX COOBITUH, BEJIMYUH U mporeccoB. [lpu uzydenun kypca oboraiarorcs
IIPEACTABJICHUS YYAIUXCSA O METOJAX HCCIIECNOBAHMS HM3MEHYUMBOIO MHUPA, Pa3BUBACTCS
NOHMMAaHWE 3HAYMMOCTH W OONIHOCTHM MaTeMaTHMYeCKUX METOJOB IO3HAHHUS  Kak
HEOTHhEMJIEMOI YaCTH COBPEMEHHOI'0 €CTECTBEHHOHAYYHOI'0 MUPOBO33pEHU.

CopepxaHue Kypca HaIllpaBJIEHO Ha 3aKpEIVICHUE 3HAHUM, MOTYYEHHbIX IPU U3YyUEHUH
Kypca OCHOBHOW IIKOJBbl M Ha pa3BUTHE IPEICTABICHUHA O CIIy4alHBIX BEJIMYMHAX U
B3aUMOCBSA35IX MEXJY HHUMHM Ha BaXXHBIX IpPUMEpax, CHOKETbl KOTOPBIX IOYEPIHYTHI U3
OKpyXaromero wmwupa. B pesynaprare y oOy4aromuxcs JOJDKHO C(HOPMHUPOBATHCS
IpelcTaBlIeHue O Haubolee YHOTPEOUTENbHBIX M OOLIMX MaTeMaTUYeCKUX MOJEINSIX,
UCTIOJIB3YEMBIX Ui ONHUCAHUS AaHTPOINOMETPUYECKHX U JeMOrpaduyecKux BeJIUYHWH,
MOTPEIIHOCTe B pa3liMyHble pOJa HU3MEPEHUSX, [UIMTEIbHOCTH O€30TKa3HOH padoTh
TEXHUUYECKUX YCTPOMICTB, XapaKTEpUCTHUK MAacCOBBIX SIBJIEHUH M NPOLECCOB B OOIIECTBE.
YueOHblii Kypc siBisieTcs 0a30il A7t OCBOEHHUSI BEPOATHOCTHO-CTATHCTUYECKUX METOJIOB,
HEOOXOJUMBIX CIEUUAINCTaM HE TOJbKO WH)KEHEPHBIX CHEIHUAJIbHOCTEH, HO TaKke
COLIMATIBHBIX M TICUXOJIOTUYECKUX, IOCKOIBKY COBpEMEHHbIe OOIICCTBEHHbIE HAyKH B
3HAUUTENIBHOM MEpE HCIOJIb3YIOT amnmapaT aHajau3a OoJIbIIMX AaHHBIX. LleHTpaibHYIO YacTh
Kypca 3aHHUMaeT OOCYXICHHE 3aKoHa OOJbIIUX YHcenl — (yHIAMEHTAIBHOTO 3aKOHA
IPUPOJIbI, UMEIOIIEr0 MaTeMaTH4ecKylo ¢opMaiu3anuio. B cOOTBETCTBHM C yKa3aHHBIMU
LEeNIIMU B CTPYKTYpe yueOHOro kypca «BeposSiTHOCTh M CTAaTHUCTHKa» CpeJHeH IIKOJbl Ha
yriayO0nEHHOM YpOBHE BBIJCJIEHBI OCHOBHBIE COJIEpKaTeNbHble JIMHUU: «CilydaiiHble cOOBITUS
U BeposITHOCTU» U «CiyyaiiHble BEIMYUHBI U 3a- KOH OOJIBIINX YHCET.

[ToMMMO OCHOBHBIX JIMHMI B KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUHU TpadoB U TEOPHUU
MHOX€ECTB, He0OXO0ANMBIE JUIsl TIOJTHOLIEHHOTO OCBOCHMS MaTepuaia JaHHOro yueOHOro Kypca
U CMEKHBIX MaTeMaTHYECKUX Y4eOHBIX KypCOB.

Copnepxanune nuHUM «CiydailHble COOBITHSI U BEPOSTHOCTU» CIYXKUT OCHOBOW ISt
(dbopMUpOBaHUS TPEACTABIEHUNH O paCHpPEeICHUH BEPOSTHOCTEH MEXIYy 3HAUCHUSIMHU
CIIy4alHbIX BEJIMYMH. BakHyl0 4acTb B 3TOH COJEP)KaTENbHON JMHUM 3aHUMAET U3y4CHHE
F€OMETPUYECKOr0 M OMHOMMAJIBHOTO paclpesielieHnii M 3HAKOMCTBO C HX HENpPEepbIBHBIMU
aQHAJIOTaMH — IOKa3aTeIbHBIM U HOPMAJIBHBIM PacIpeeIICHUIMHU.

TeMmbl, CBA3aHHBIE C HENPEPHIBHBIMU CIYyYalHBIMU BEIMYMHAMU U PACIpPEIEICHUIMM,
AKIEHTUPYIOT BHUMAHHE IIKOJBbHHUKOB HA OIMCAHWHM W W3Y4YCHUHU CIy4YalHBIX SIBIICHUU C
MOMOIIBI0 HenpepbIBHBIX (yHKIMHA. OCHOBHOE BHMMAaHHUE YAESETCS MOKa3aTeIbHOMY U
HOPMAJIBHOMY PaCIIpEEICHUSM.

B kypce npenycmaTpuBaeTcss 03HAKOMHUTEIIBHOE U3YUYEHHE CBSI3U MEXAY CIIydailHbIMHU
BEJIMUYMHAMU U OIMCAaHUE ATOW CBSI3U C IMOMOIIBI0 KOXPQUIMEHTa KOpPPENslud MU €ro
BBIOOPOYHOTO aHajora. OJTH DJEMEHThl COJepKaHUs Ppa3BUBAIOT TeMy «Jluarpammsl
pacceuBaHMs», NU3yYEHHYI0 B OCHOBHOM IIKOJE, U BO MHOIOM OIIMPAIOTCS Ha CBEJACHUS W3
KypCOB airedpsl M FTeOMETpUH.

Emé€ oauH di1eMeHT colep:KaHus, KOTOPBIM IpeularaeTcsi Ha O3HAKOMUTEIbHOM
YPOBHE — TOCJENOBATEIbHOCTh CIy4YalHbIX HE3aBUCHMBIX COOBITHI, HACTyHaloIUX B



eauHuily BpeMeHH. O3HAaKOMIIEHHE C paclpelelieHUEM BEpOSITHOCTEH KOJIMYECTBA TaKUX
COOBITHII HOCHT pa3BUBAIOIIMN XapakTep U SBISAETCS AaKTyaJbHBIM Ui OyayIIux
a0WTYPHEHTOB, TOCTYIMAIOIINX HAa Y4eOHBIC CHEIUATBHOCTH, CBSI3aHHBIC C OOIIECTBEHHBIMU
HayKaMH, [ICUXOJIOTHEN U YIIPABICHUEM.

48 MECTO KYPCA B YYEBHOM IIJIAHE

B yueOHOM TmuiaHe Ha HM3y4eHHEe y4eOHOro Kypca «BeposSTHOCTh M CTaTUCTHKa» Ha
yrayOnEHHOM YpOBHE OTBOAUTCA | y4eOHBIM 4Yac B HENENI0 B TEUYCHHE KAXKIOrO Toja
00ydeHwus1, Bcero 70 ydeOHBIX 4acoB.

4.9 TIJIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATbI OCBOEHUS PABOYEMN
ITPOI'PAMMBI (110 TOAAM OBYYEHMS)

OcBoenue yueOHOTo Kypca «BeposiITHOCT M CTaTUCTHKa» Ha YPOBHE CPEAHET0 00IIero
oOpa3oBaHusl  JOJDKHO  OOecreurMBaTh  JOCTHIKEHHE  CIEAYIOIIMX  MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTaTOB:

10 kJaacc

6 CB0OOIHO OnepupoBaTh MOHATHAMHE: Tpad, MmIockuit rpad, CBA3HbIN Tpad, myTh B
rpade, Lenb, LUK, IePeBO, CTENEHb BEPIIMHBI, AEPEBO CIy4YalHOIO SKCIEPHUMEHTA.

6 CBOOOZHO ONEpPHPOBATH MOHATUSAMH: CIYyYalHBIA OSKCIIEPUMEHT (OTBIT),
cilyyaiiHoe COObITHE, DJIEMEHTapHOe Cily4yailHoe COOBbITHE (3JIEMEHTApHbI HCXO)
CIIy4alfHOTO OTIBITa; HAXOJUTHh BEPOSITHOCTH COOBITUH B OMBITAX C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMHU COOBITUAMHU.

6 Haxomute u (GopMynupoBaTh COOBITHS: IEepeceYeHre, OOBEAMHEHHE ITaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIIOJIIOKHOE JaHHOMY; HCIIOJIb30BAaTh THAarpaMMbl Oiliepa,
KOOP/IMHATHYIO TNPSAMYIO JUJIsl PpEIIeHUs 3ajay; IOJb30BAThCA (OPMYIOH CIIOKEHUS
BEPOATHOCTEN ISl BEPOSITHOCTEN IBYX U TPEX CIIydallHbIX COOBITHIA.

6 OnepupoBaTh MOHSATHSAMH: YCJIOBHAas BEPOATHOCTb, YMHOXEHHE BEpPOSITHOCTEH,
HE3aBUCHMBbIE COOBITHS, JEPEBO CIIy4allHOI'O S3KCIEPUMEHTa; HaXOAUTh BEPOSATHOCTH
COOBITHI C MOMONIbIO MpPaBUIAa YMHOXKEHHUS, JEpeBa CIy4allHOTrO OIbITa, HCIOJIb30BATh
dopmyny mnonHOW BeposTHOCTH, (Gopmyny baiieca mpu pemeHun 3amay; ONpEAEATH
HE3aBUCHUMOCTb COOBITUH 1O (hOpMyJie U MO OpraHU3aLMH CIy4ailHOro SKCIIEpUMEHTA.

6 [IpumeHsATh N3ydeHHble KOMOMHATOPHBIE (POPMYIIBI JUISl IEPEUUCTIECHUS DIIEMEHTOB
MHO’KECTB, 3JEMEHTApHBIX COOBITHI CIIy4allHOrO ONBITA, pEHIeHUs 3a7ad 10 TEOpHUH
BEPOSTHOCTEM.

6 CB0OOAHO omepupoBaTh MOHATUSAMU: OMHAPHBIN CIIydallHBIM OMNBIT (UCIBITAHUE),
ycIieX W Heyjada, He3aBHUCHMBIC WCIBITAHHS, CEpUsl UCIBITAHWN; HAXOIUTh BEPOSTHOCTH
COOBITHI: B CepuH HCHBITAHUM 10O MEpPBOro ycmexa; B CepUM HCHbITaHuN bepHymnnu; B
OTIBITE, CBSI3aHHOM CO CITy4ailHbIM BHIOOPOM U3 KOHEYHON COBOKYITHOCTH.

6 CBo0OOAHO oOmepupoBaTh MOHATHSMM: CllydyaiiHas BEJIMYMHA, paclpeiesieHue
BEPOSTHOCTEHW,  JauarpaMma  pachupeneieHus, OWHapHas  CiydailHas  BEJIWYWHA,
reoMeTpruuecKoe, OMHOMHMAIbHOE paclpeieieHue.

11 KJ1ace

6 OmnepupoBarh MOHATHUSIMU: COBMECTHOE pACIpEICICHUE JABYX CIy4aillHbIX
BEJIMYMH; UCIIOJIH30BATh TAOJIHIy COBMECTHOTO pacIipe- JCJICHUs IBYX CITy4alHbIX BEIIMUYNH
Il BBIACJIICHUS PACHOPEACICHUS KAKIOW BEJIWYMHBI, OIPEIEICHUs] HE3aBUCUMOCTHU
CIIyYalHBIX BEJIUYMH .



6 CB00OOTHO ONEpPUPOBATH IMOHATHEM MATEMAaTHYECKOTO OXXHIAHHS CIydailHON
BEJIMYMHBI (pacrpesesieHns); MPUMEHATh CBOWCTBA MAaTEeMAaTHUYECKOTO OXUIAHHUS TMpU
pelIeHUH  3a/a4; BBIUMUCIATH  MATEMaTHYECKOE  OXHUJaHue OWHOMHUAIBHOTO U
FEOMETPUUYECKOTO pacIpeieIeHHH.

6 CB0OOAHO OMEPUPOBATH TMOHSATUSMHU: TUCIEPCHUS, CTAHIAPTHOE OTKJIOHEHUE
CIIy4YailHOM BEJMYMHBI, MPUMEHATh CBOMCTBA JHUCIEPCUU  CIy4allHOH  BEJIIMYMUHBI
(pacripeesieHts) TpU PELICHUH 3a/1a4; BBIUUCIATH AUCIEPCUIO U CTAaHAAPTHOE OTKIOHEHUE
FEOMETPUUECKOT0 M OMHOMHAILHOTO PaCIPEIeICHU .

6 BbruucnaTe BBIOOPOYHBIC XAPAKTEPUCTHKU MO JTAHHOW BBIOOPKE U OIICHUBATH
XapaKTePUCTUKU T'€HEPATbHON COBOKYIMHOCTU JAHHBIX MO BHIOOPOYHBIM XapaKTEPUCTUKAM.
OrneHUBaTh BEPOSITHOCTH COOBITUH M MPOBEPSATh MPOCTEUINNE CTATUCTHYECKHUE THITOTE3HI,
MOJIb3YSCh U3YUYEHHBIMH PACIPEICIICHUSIMU.

410 COAEPXKXAHHUE YUYEBHOI'O KYPCA (I1IO 'OAAM OBYYEHMUA)

10 kiaace

I'pad, cBs3ubli Tpad, nytu B rpade: mukibl U nenu. CreneHb (BaJIEHTHOCTD)
BepmuHbL. ['padsr Ha mIockocTh. JlepeBbs.

CriyualiHble SKCIIEpUMEHTHI (OIBITHI) U CIy4aiiHble COOBITHSI. DIIEMEHTapHbIE COOBITHS
(ucxonpl). BeposITHOCT CITy4aifHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHH.
Crny4aiiHble OIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU.

Onepauuu Haja COOBITUAMU: IEepecedeHue, OOBbEAMHEHUE, IPOTUBOIIOJIOKHbIE
coObITus. [Inarpammsl Ditnepa. @opmyiia ClI0KEHUS BEPOSATHOCTEH.

VYcioBHast ~ BEpOSITHOCTb.  YMHOXKEHHE  BEpOATHOCTEH.  JlepeBo  ciiydailHOro
skcriepumenTta. ®opmyia moHo# BepositHocTu. @opmyina baiteca. HezaBucumMbie coOBITHS.

bunaphblii ciaydailHblii ombIT (MCHBITAaHUE), ycmex W Heynada HesaBucumele
ucneltanus. Cepusi HE3aBUCHMBIX MCIBITAaHMM 10 ImiepBoro ycmexa. llepectaHoBku u
dakropuan. Yucno coueranunii. Tpeyronpuuk I[ackans. @opmyna Ounoma HeroTona.

Cepus He3aBUCHMBIX ucnbITaHui bepHymmu.  CnydaiiHblii BBIOOD M3 KOHEYHOI
COBOKYITHOCTH.

Crnyuaiinas BenuunHa. PacnpeneneHue BeposTHOCTeW. [[narpamma pacrpenencHus.
Onepauuy Haj ciydyailHBIMM BelW4yuMHaMmu. buHapHas ciydaiiHas BenuuuHa. [Ipumepsr
pacripeie/ieHuil, B TOM 4HClIe TeOMETPUUECKOe U OMHOMUAIIBHOE.

11 kiaace

CoBMecTHOE paclpeneneHue IByX CIIy4alHbIX BelnMuuH. He3aBucumble citydaiiHble
BEJINYUHBI.

Marematudeckoe OXUJaHHE CIy4ailHOH BenuuuHbl (pactpenenenus). [Ipumepsl
NPUMEHEHHUS MAaTeMaTU4ecKoro OXuJaHus (cTpaxoBaHue, JoTepes). MaTtemaruueckoe
O’Ku/laHue OMHapHOH ciydyaifHOl BennyuHbI. MaTtemaTuyeckoe 0’KUJaHue CyMMBI CITydailHbIX
BEJIMYMH. MaTeMaTnyeckoe 0’kUJaHue Te€OMETPUUECKOI0 U OMHOMHUAIBHOTO PaCIpeieIeHHM.

Hucniepcusi u CTaHAApTHOE OTKIOHEHWE CIyYalHOW BEIWYHMHBI (pacrpeaesieHus).
Jucnepcust OuHapHOU ciay4aiiHOM BeNWYMHBI. MaTeMaTH4ecKoe OXKUJaHUE MPOU3BEICHUS U
JUCIIEPCUsT CYMMBI HE3aBHCHMBIX CIy4alHbIX BenWuyuH. Jlucmepcuss M cTaHAapTHOE
OTKJIOHEHHE OMHOMHAIBHOIO pachpeaeneHus. Jlucnepcuss W CTaHZapTHOE OTKJIOHEHHE
T€OMETPUUYECKOTO PaCIpECIICHHUS.

HepasenctBo UebniméBa. Teopema YeOniména. Teopema bepHymnu. 3akoH 60mbIINX
yncen. BoiOopounslii mMeTon uccienoBaHuil. Beibopounsle xapaxTepucTuku. OlieHHBaHUE
BEPOSTHOCTH COOBITHSI O BBIOOPOYHBIM JaHHBIM. [IpoBepka MNpPOCTEMIIMX THUMOTE3 C
MTOMOIIBIO U3YYEHHBIX PACIIPEACICHUM.



HenpepriBabie ciaydaiinbie BeqUUHUHBL. [IpumMepbl. OyHKIMS MIOTHOCTH BEPOSTHOCTH
pacnpeneneHusi. PaBHoMepHOE pacmpeeneHue M €ro CBOMCTBA. 3ajayd, MNPUBOMSIIME K
[I0KA3aTeIbHOMY DACIpEAENeHUI0. 3aJauu, MPUBOIALIME K HOPMAJIbHOMY pAaCIPEAEICHUIO.
OYHKIMS TUIOTHOCTH BEPOATHOCTH TMOKA3aTEeNbHOTO pacIpeneieHus, (YHKIHs TUIOTHOCTH
BEPOATHOCTH HOPMAJIBHOTO pacnpezeseHus. OyHKIUs II0THOCTH M CBOWCTBA HOPMAaJIbHOTO
pacupeneneHus.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITUH. 3alauyd, MPHUBOJSIIME K
pacupenenenuro Ilyaccona.

KoBapuanust nByx cinydailHeix BennuuH. KoaduuueHT nuHEHHON Koppensuuu.
CoBMecTHbIe HAOMIOJIEHUS JBYX BEJIUYUH. BpIOOpouHBI KOA(DPUIMEHT KOpPENISIHH.
Paznuune MexIy JMHEHHOM CBA3BIO M IPUYMHHO-CIEIACTBEHHON CBA3bIO. JIMHEHHas
perpeccus, METOJ HAMMEHbIINX KBAJPATOB.

411 TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA (IIO 'OJAM

OBYYEHUA)
10 kaace
354
Ha3zpanue
pasaesia (tembl) (OCHOBHOE cOjiepKaHHe OcHOBHBbIE BUJbI [1eSITeIbHOCTHU
(KO0JIMYeCTBO o0yuyaromuxcs
YaCoB)
Jj1eMeHThI ['pad, csi3uHbIi Tpad, [MpencTaBasiTh O0OBEKTHI U CBSA3U MEXKTy HUMHU
Teopuu rpadoB [IpeiCTaBICHNE 33/1a41 C TOMOILBIO [ HTOMOILIBIO rpada, HaXOIUThb IYTH MEXIY
(3 v) rpaga. CrernieHb (BaJeHTHOCTD) BepLIMHAMU rpada.
BepmnHbL. [1yTh B rpage. Llenn 1 BbigeasTh B rpade nenu U MuKJIb.
kbl ['padpl Ha TTockocTH. CTpouTh JIepeBo IO ONUCAHUIO CIy4aiiHOTO
JlepeBo ciy4aiiHOro SKCIIEPUMEHTA [OIIbITA, OIMCHIBATH CIyYaliHble COOBITUS B
TepMMHAX JIepeBa.
PemaThb 3a1aun ¢ moMoIbI0 TpadoB
Ciy4yaiinblie Cry4aifHble 3KCTIEpUMEHTHI Boi1eTh 1 ONMUCHIBATDH CITyYaitHBIE COOBITH
ONBITHI, (OIBITHI) U CITy4YaiiHbIe COOBITHS.  [B CITy4ailHOM OITBITE.
cJy4yaiiHbIe DneMeHTapHbIe COOBITHS (MCX0/bl). ((POPMYJIHPOBATH YCIOBHUS POBEICHUS
cOOBITHS U BeposTHOCTD Cily4alfHOTO COOBITHSL. [CITyYaHOT'O OIIBITA.
BeposiTHOCTH  |BeposiTHOCTH cOOBITHIA B onbITax ¢ |[HaxoauTh BEPOSITHOCTH COOBITHI B ONBITAX C
COOBITHIA [PAaBHOBO3MOKHBIMHU [PaBHOBO3MO>KHBIMH 3JI€MEHTaPHBIMH
(34) PIIEMEHTAPHBIMU COOBITUSIMH HCcXoaaMu
Omnepanuu Hanx |[lepeceuenue, oObeanHEHNE M cmoab30BaTh 1uarpamMmsl Diiepa u
MHOKeCTBAMM M |[MHOKECTB U COOBITUI, BepOallbHOE ONMCaHUE COOBITHI TIPU
COOLITUSIMH. [TPOTHUBOIIOIOKHBIE COOBITHSI. BBIMIOJTHCHUH OIIEPAIMi HaJl COOBITUSMHU.
Ciio:xxeHue u Dopmyna ciaoxeHus BeposiTHocTel [(OleHMBaTh U3MEHEHHE BEPOSITHOCTEH
YMHOKeHHe 'Y cioBHAs BEPOSTHOCTD. COOBITHI IO MEpe HACTYIJICHUS IPYTUX
BEpPOSITHOCTEM. |YMHOXEHUE BEPOSATHOCTEN. COOBITHUH B CITy4aifHOM OTIBITE.
YciaoBHas dopmyra yclIoBHON BeposTHOCTH. [PemiaTe 3a1a4uu, B TOM 4HCIE C
BEPOSITHOCTh.  ([DOpMyIIa MOJHOM BEPOSTHOCTH. MCIIOJIb30BAaHUEM JIEPEBA CIIyYaHOTO OIIbITA,
He3zaBucumbie |Dopmyna baiieca. HezaBucumbie  [hopMyn cliokeHUsI B yMHOXKECHUS
CcOOBITHS COOBITHA BEPOSTHOCTEN
(5 4)
DJIeMeHTBI KomOunaropHoe npaBuiio DopMyJIMPOBATH U JOKa3bIBATh
KOMOMHATOPHK [YyMHOXeHU. [lepecTaHOBKH 1 KOMOMHATOpPHBIE (DAKTHI.
u (3 4) (haxTopuan. Yncmo coueTaHmid. M cnoab30BaTh MPaBUIIO YMHOXKEHUS,
Tpeyronbuuk [lackans. @opMmyna  p3ydeHHbIE KOMOMHATOPHBIE YOPMYJIBI LIS




Oounoma Horo- ToHA [IEpEUNCIICHNUS JIEMEHTOB Pa3INYHbIX
IMHOKECTB, B TOM YHUCJIE AJIEMEHTAPHBIX
COOBITHIA B CITy4aiiHOM OTIBITE.
Moab30BaThes1 HOPMYIIOH U TPEYTOIBHUKOM
[Tackasns 1jst OnpeiesIeHUs Yucia COueTaHui.
[pumensaTs hopmyny 6mHOMa HptoTOHA 15t
mpeoOpa3oBaHysl BEIpaKEHHH

Cepun buHapHBII CIly4aiiHbII OIBIT Pa30uBaTh Ci10’KHBIE SKCIIEPUMEHTHI Ha
nocJieioBaTelib [(UCIbITaHNUE), YCIIEX U HEeyIaya. OT/IEJIbHBIE HCIIBITAHUS.

HbIX HezaBucnumebie ncnsitanus. Cepust  |PemiaTh 3a1a9u Ha TOMCK BEPOATHOCTEH
HCTIBITAHUI. HE3aBUCHUMBIX HCIBITAHUN 10 COOBITHIA B CEPHH UCTIBITAHHI 10 IIEPBOTO
HMcnbiTanus nepsoro ycnexa. Cepust lycIexa U B cepusix ucnblTaHuil bepHyiu, a
bepuysin. HE3aBHCHUMBIX HCIIBITAHUN TaKKe B OINbITAX CO CIy4ailHbIM BEIOOPOM U3

CayvaiiHbIit bepuymu. CiyyaiiHblid BEIOOpP 13 |:i0HeqH0171 COBOKYITHOCTH C HCIIOJIb30BaHUEM
BLIOOD M3 KOHEYHOI COBOKYITHOCTH. OMOMHATOPHBIX (PaKTOB 1 HOPMYI, B TOM

KOHEYHOM [IpakTryeckas paboTa ¢ qKCTIe B XO/1€ MPAKTHYECKOI paboThI ¢

COBOKYMHOCTH |MCIOJIb30BAHUEM 3JIEKTPOHHBIX MPUMEHEHUEM CTaHJAPTHBIX (PYHKIUH

(5 u) Ta0JInI

Cayuaiinbie CrnyyaiiHas BeIMYNHA. OcBauBaTh NOHATHS: ClIy4aiiHasl BEJINUMHA,

BeJIMYMHbI Pacripenienenne BEpOSTHOCTEM. paciipeneneHue, Tabauna pacupeaeieHus,

u /lnarpaMma pacnpeencHus. muarpaMma pacnpeieieHusl.

pacnpenenenust (Onepanuy Hajl CllydyaiiHbIMU HaxoauTh 3HaUEHUS] CYMMBI U IPOU3BEICHUS

(16 u) BenuurHaMu. [Ipumepsl CIIy4allHbIX BEJIUUMH.
pacrpeneneHuil. bunapnas CTpouTh OMHApHBIC paclpeaeICHuUs 110
Clly4yaiiHasi BEJIMYMHA. OTMCAHUIO COOBITHH B CIy4alHBIX OTBITaX.
['eomerpuueckoe pacrpeneneaue. |(CTPOMTDb U PACIO3HABATh TEOMETPUUIECKOE U
buHOMHMaNBEHOE pacnpeneIcHue. OMHOMHUAIBHOE PACIPEICICHUSL.
MaTtemMaTH4YecKoe OKHIaHue PemiaTh 3a/1aun HA BEIYMCIICHUE

ciy4ailHoi BenmnyuHbl. COBMECTHOE [MATEMATHYECKOTO OKHIAHUS.
pactipezieieHue IByX CIydalHbIX  [CTPOMTH COBMECTHBIE PACIIPE/ICIICHNSI.
BennuuH. HesaBucuMmele citydaiinbsie [M3y4aTh CBOMCTBA MATEMaTUYECKOTO

BenunHbl. CBOMiCTBA oxxpganusd. PemaTh 3a1auu ¢ IIOMOILBIO
MaTEMaTUYECKOTO OKUIaHUSI. M3y4EHHBIX CBOMCTB. [10 n3yueHHbIM
MatemMaTHu4ecKoe 0XKHIaHue (bopMysiaM HAXOIUTh MaTEMaTHUCCKUE
OMHAPHOU CITy4alHOW BEJIMYUHBI.  [0KUIAHUS CIIyYalHBIX BEJIMYMH, UMCIOIINX
MateMaTuyecKoe OXKUIaHUE reOMETPHUYECKOe U OMHOMHAIBLHOE
FEOMETPUUYECKOTO U [pacrpeneacHusl.

OMHOMHAJILHOTO pacnpejeicHuii. (OCBaUBATh MOHATHUS: IUCIEPCHs, CTAHIAPTHOE
Jlucniepcust U cTaHIAPTHOE OTKJIOHEHHE CIyYalHOM BEIIUYUHBI.

oTkJoHeHue. [ucnepcus OunapHoii [HaxoauTh AUCIEPCHIO M0 PACHPEACICHUIO.
ciydaiiHoi BenmunHbl. CBolicTBa  |MI3y4aTh CBOMCTBA TUCTIEPCHH.

nucriepcuu. MareMaTnyeckoe [To n3yueHHbIM (OpMYyIIaM HAXOAUTH
OKHJAHUE TIPOU3BEICHUS U Imucriepcuio OMHOMHUATIBHOTO pacipeesieHus, B
IICIIEPCUS] CYMMbI HE3aBUCHMBIX ~ [TOM YHCJIE B XOJI€ IPAKTUUECKON PaOOTHI.
Cy4dailHbIX BeJlnuuH. [{ucnepcust
OMHOMHUAILHOTO PACTIPE/ICICHUSL.
[IpakTuueckas padbota ¢
HCIIOIb30BAHUEM IEKTPOHHBIX
a0,

3akon ooanuux HepaBercrBo UeObimésa. Teopema |[Pa3ouparth 10Ka3aTe/IbCTBA TEOPEM.
qmces UeObrména. Teopema beprysm. OcBauBaTh BEIOOPOYHBINA METOJ]
(54) 3aKoH OOJBIINUX YUCEIL. MCCNIEOBAHMM, B TOM YHCIIE B XOJI€
Br100pouHBIi METO HCCIIEIOBAHNMN.[TPAKTUIECKOH PadOTHI
[pakTiueckas padora ¢
MCIIOJIb30BaHUEM JJIEKTPOHHBIX
a0




JIeMEeHTHI
MAaTEeMaTHYeCKO
W CTATHCTHKH
(6 1)

['enepasibHast COBOKYIHOCTD H
ciTyJaitHas BEIOOpKa. 3HAKOMCTBO C
BBEIOOPOYHBIMH XapPaKTEPHCTHKAMH.
O1eHKa CpeIHEro U IUCIIEPCUH
FEHEPATIbHON COBOKYITHOCTH C
TTOMOIIIBIO BEIOOPOUHBIX
xapaktepucTuk. OrieHuBaHNe
BEPOSTHOCTEH COOBITUIH TT0
BBEIOOPKE.

CraTucTHyeckas THIoTe3a.
[IpoBepka IpOCTEHIINX TUIIOTES €
ITOMOIIIHIO CBOMCTB M3yYEHHBIX
pacnpeieIeHH.

[IpakTryeckas padboTa ¢
MCIIOJTE30BAaHUEM SIIEKTPOHHBIX
ma0JTuIy

OcBanBaTh MOHSITHUS: TeHEpabHAS
COBOKYITHOCTB, BEIOOPKA, BELIOOPOTHOE CPEeIHEE
1 BBIOOpOYHAs TUCTICPCHSI.

BbIryucasTh BHIOOPOUHBIE XapaKTEPUCTUKH U
Ha X OCHOBE OIIEHUBATh XapaKTePUCTUKH
FeHEepaIbHOM COBOKYITHOCTH.

OcBanBaTh NOHSITHSA: CTATUCTHYECKAS
runore3a. OueHuBaTh BEPOSITHOCTb COOBITHI
1 IPOBEPSITH MTPOCTEHIITNE THTIOTE3bI HA OCHOBE
BEIOOPOYHBIX IaHHBIX, B TOM YHCIIE B XOJIE
MPaKTUYEeCKOH PabOTHI

BeJJUIUHAMMU (6

)

koppensun. COBMECTHBIE
HAO0JIFOJICHUS JIBYX BEJIMUHWH.
Bri6opounslii ko3 dunmreHt
Koppessauuu. Paznuuue mexny
VIMHEHHOM CBSA3bI0 U IPUUUHHO-
CJIEICTBEHHOH CBA3bI0. JIMHEHAs
perpeccust. [IpakTrueckas padora ¢
MCIIOJIb30BAaHUEM SJIEKTPOHHBIX
a0y

HenpepbiBHble [[IprMepbl HENPEPBIBHBIX 3HAKOMHTHCS MOHATUSIMU: HENIPEPHIBHAS
cJy4yaiiHbIe Clly4alHbIX BeaU4MnH. OyHKIUS Clly4yailHasi BEJIMYMHA, HEIIPEPBIBHOE
BeJTHYNHBI [JIOTHOCTH BEPOSTHOCTH. pactipenencuue, GyHKIHUs INIOTHOCTH
(pacnpeneennsiPaBHOMEpHOE paclpeneiIeHHE. BEpPOSITHOCTH.
), [Tpumepst 3a0au, npuBoAsAUX K [HaxoauTh BEPOSTHOCTH COOBITHH 110 JAHHOU
noka3zaTejbHOe [[1I0Ka3aTeJIbHOMY U K HOPMAJIbHOMY |((DYHKLHH MJIOTHOCTH.
U HOpMaJibHOe [pacrpeneneHuaM. OyHknus 3HAKOMHUTBCS ¢ MOHATHAMM: I0KA3aTEIBHOE
pacnpeaeneHust [IJI0OTHOCTU BEPOSTHOCTH [pacrpeneseHue, HOpMaJIbHOE PACIIPECIICHHE.
(4 1) [OKa3aTeJIbHOrO pacupeieNieHus.  [BblaeasTh 10 ONMKMCAHUIO Cly4YailHble
DYHKINS TUIOTHOCTH BEPOSITHOCTH  [BEIMYUHBI, PACIIPEEIICHHBIE TI0
HOPMaJIbHOTO pacipe/iesieH s MoKa3aTeJIbHOMY 3aKOHY, 10 HOPMaJIbHOMY
BaKOHY.
Pa30ouparte npumepsl 3a1a4, IPUBOASILINX K
[TOKa3aTENIbHOMY PaCIpeIeNICHUIO U K
HOPMAJILHOMY PacIIpeleIeHUI0
Pacnpenenenne [locnenoBaTesbHOCTh OMHOYHBIX  |BBIAEIATH IO OMHCAHUIO CITy4aifHOTO OTbITa
Ilyaccona HE3aBUCUMBIX cOObITHI. [IpumMep  BeIMUMHBIL, pacnpeieIeHHbIE 110 3aKOHY
(2 4) 3aja4u, IPUBOJAIICH K ITyaccona. Pemars 3a7a4u, B TOM UMCJI€ B
pacnpenenenuto Ilyaccona. X0JIe TPaKTUYECKOW pabOThI ¢ IPUMEHEHHEM
[IpakTuueckas padboTa ¢ CTaHIAPTHBIX (QYHKIUH 3JIEKTPOHHBIX TAaOJIHIL
MCIIOJIb30BaHUEM JJIEKTPOHHBIX
rabuui
Ces3b Mexkny  [KoBapuanus AByX CiydaiHbBIX OcBauBaTh MOHATHS: KOBapHAIIHS,
caydaitnpiMu  BernunH. Kosddunment K02 (HUITUEHT KOPPENSINY, THHEHHAS

3aBUCUMOCTb.
OueHUBATBL XapakTep CBA3M MEXKIY
CIIly4yailHBIMH BEJIMUMHAMM, UCXOIS U3
IPUPOABI JTAHHBIX M BEIYUCICHHBIX
XapaKTepPHUCTHUK.

M cnmonb30oBaTh AUarpaMMbl pacCeUBaHUs IS
M300pa’KeHNsI COBMECTHOI'O PACCEHBAHUS
IMTaHHBIX.

Haxoauth KO3QPHUIIUEHTHI OCH THArPaMMBI, B
TOM YHMCIIE B XOJI€ TPAKTUYECKOH pabOTHI C
MPUMEHEHUEM CTaHJAPTHBIX (DYHKLUH

O06o01EeHue u
cUCcTeMaTH3aIu
51 3HaHmii (11 u)

IIpencraBieHue JaHHBIX C
[TOMOIIbIO TAOJIHIL U THArpamm,
OIHCATENbHAS CTATUCTUKA, OTBITHI C
[PABHOBO3MOYXHBIMHU
PIEMEHTAPHBIMHU COOBITHSIMH,

IBBIYHMCJICHUC BGpOHTHOCTCﬁ

TIoBTOPATH U3yYEHHOE U BBICTPAaUBATh
CUCTEMY 3HAHUI




COOBITHIA C TPUMEHEHHEM QOpMYIT 1
rpadMIeCKUX METOJIOB
(xoopAMHATHAsS TIpsiMast, IEPEBO,
nmuarpamma Diinepa), ciaydaiHble
BEJINYMHBI U pacIipeieeH s,
MaTeMaTHIeCKOe OXKHIaHNEe

CIy4ailHOW BEJIMYHUHBI

11 kiaace

35 4acos

Ha3Banue
pa3nena (TemMbl)
(koIMYeCcTBO
4acoB)

OcHOBHOe coiepKkaHue

OcHOBHBIE BUABI JAeSITEIbHOCTH
00y4Jarouxcs

3aKoH 00JbIINX

HepaBenctBo Yebpiména. Teopema

IPa36uparh 0Ka3aTeILCTBA TEOPEM.

i CTATUCTHKH
(6 1)

BHLIOOPOYHBIMH XapaKTEPUCTHKAMH .
OneHka cpelHero M JIUCHepCuy]

unces UeobiméBa. Teopema beprysum|/OcBanBaTh BHIOOPOYHBIN METOT
(54) 3aKoH OGonbIITUX YHCEJL[ICCIICIOBAHUHN, B TOM YHCJIC B XOJIC
IBEIOOpOYHBIN METO/ NCCIIEIOBAHUMN [PAKTHIECKON paOOTHI
[TpakTrueckas pabota C
MCIIOJIb30BaHUEM AJEKTPOHHBIX
rabIIuIL
JJ1eMeHThI I'eHepanbHas ~ COBOKYMHOCTH — HMOcBauBaTh MIOHSITUSL: reHepalibHas
MaTeMaTH4YecKo [clydyaliHas BbIOOpKa. 3HAKOMCTBO C/COBOKYITHOCTb, BEIOOpPKA, BEIOOPOYHOE CpeiHEe

1 BBIOOpOYHAS JIUCTICPCHSL.
BbryucasaTh BHIOOPOUHBIC XAPAKTEPUCTUKU H

TEeHepalTbHOH  COBOKYHMHOCTH  CHa WX OCHOBE OIICHHBATh XapaKTePUCTHKH|
[TOMOIIIBIO BBIOOPOYHBIXT'€HEPATLHONW COBOKYITHOCTH.
XapaKTEPUCTHUK. OnennBanueOcBanBaTh TIOHATHS: CTaTUCTHYECKAs]
BEPOSITHOCTEN COOBITHI norurnoTe3a . OueHnBaTh BePOSTHOCTH COOBITHH
BBIOOPKE. U IPOBEPSTH MPOCTEUIITHE TUTIOTE3BI HA OCHOBE
Craructuueckas TUIOTE3a.BHIOOPOYHBIX JaHHBIX, B TOM YHCJIE B XOJE
[IpoBepka MPOCTEHIIMX THUMOTE3 CIIPAKTHIESCKON pabOThI
MOMOIIBI0  CBOWCTB  W3yYEHHBIX|
[pacrpeieICHU.
[TpakTrueckas pabora C
HMCII0JIb30BaHHEM AJIEKTPOHHBIX|
Ta0IIuII
HenpepbiBable [[[prmMeps HETIPEPHIBHBIX[SHAKOMUTHLCA  MOHSITUSIMU:  HETIPEPHIBHAS
caydaiiHbIe ClyyallHbIX  BelWuyuH. @DyHKUUsICIydaiHas BEJIMYMHA, HEIPEepPBIBHOE
BeJIMYNHBI IIOTHOCTH BEPOSITHOCTU.[paCIIpe/Ie/ICHUE, GbyHKIHS IUIOTHOCTH
(pacnpeneienusiPaBHOMEpHOE pacrpeneneHue. BepOSTHOCTH.
), [Mpumepsr 3amau, mnpuBOASIIUX KHaXOAUTh BEPOSTHOCTH COOBITHH IO JTaHHOW
Mmoka3aTejbHOE [[I0KAa3aTeIbHOMY W K HOPMaJTbHOMY|(DYHKIIMH TIOTHOCTH.
U HOPMAJILHOE  [PACIIPEICIECHUSM. OYHKIUASHAKOMHUTBLCSI ¢ MOHATHAMM: TOKA3aTEIHHOE
pacnpenejieHust [UIOTHOCTH BEPOSITHOCTHIpACTIPEICIICHNE, HOPMAJIBLHOE pacipeieiicHuE.
(4 4) MOKa3aTeJIbHOT'O pactipeneneHus.BolaeasTb o OINHCAHUIO ClyvyalHbIe
DYHKITNS TJIOTHOCTH BEPOSTHOCTHBEITMUNHBI, pacrpeneneHHbIe I10
HOPMAJIEHOTO PACTIPEICIICHUS [MOKa3aTEIIPHOMY 3aKOHY, 10 HOPMAJIbHOMY]
BaKOHY.
Pa30oupare npumepsl 3anay, OPUBOISIINX K|
[MOKA3aTEIBHOMY  PACHpeNeIeHHI0 W K
HOPMaJIbHOMY pacIpeiesICHUI0
Pacnpenenenne [[locnenoBaTenbHOCTE  OJMHOYHBIXBBIACAATH 10 OMMCAHUIO CIyYaHHOTO OIIBITA
Ilyaccona HE3aBUCUMBIX COOBITHH . [IpuMepBenWuuHBI, pacmpeneieHHbIE 110  3aKOHY)|
(2 u) 3amauu, MIPUBOIAILIEN Kllyaccona. Pemiath 3agauu, B TOM 4YHUCJIE B




pacnpenenenuto I[lyaccona.

Xo4ae HpaKTH'ICCKOﬁ pa60TI>I C MMPUMCHCHUCM]

CBsi3b  MeXAY|
CJy4YaHHbIMH
BeJuunHaMu (6

1)

TaOJIHIL

[IpakTrdeckas pabora CCTaHMAPTHBIX (YYHKIIUH IEKTPOHHBIX TAOJIHIT
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX

Ta0JIHIL

Koapuanuss  aByx  ciayuaiiHeixOcBauBaTh TTOHSTHS: KOBapHaIusi,
BEITUIHH. Koaddurmmentrordhummert KOPPEJIAIINH, JTHeHHas
KOPPEIISIINY. CoOBMECTHBIEBABUCHMOCTb.

HAOJIOICHHS JIBYX BennurH.OneHnBaTh xapakrep CBSI3H MEXTY]|
IBEIOOpOUIHBIIH KOX(pPUIMEHTCTyJallHBIMA ~ BEeTMYWHAMH,  HCXOAd W3
Koppensiiuu.  Pazimmuue  MEXTy[pUpoIbl JTAHHBIX u BBIYUCIICHHBIX|

IMTMHEMHON CBSI3bI0 M INPUYMHHO-XapakTepUCTUK. lcrmonb30BaTh  AMAarpaMMsl
CIIeICTBEHHON CBs3bt0. JlnHelHaspaccenBaHus TSI M300payKEHUSI COBMECTHOTO
perpeccust. [IpakTnueckas pabora cpacceMBaHUs JaHHbIX.

MCIIOJIb30BaHUEM 9MeKTpoHHbIXHaxoauTh K03 GUIHUEHTH OCH JHarpaMMbl, B

TOM 4YHUCIIE B XOJ€ MPAKTUYCCKOW padOThI ¢
MPUMEHEHNEM CTaHAAPTHBIX (PYHKIINI

O0o00menue u
CHCTEeMATH3alH
1 SHAHUH

(11 v)

[IpencraBieHue JaHHBIX C
[MOMOIIIBIO TAOJIUIL ¥ TUATrPaMM,

[PAaBHOBO3MO>KHBIMHU
PIEMEHTAPHBIMHU COOBITHSIMH,
BBIYMCIIEHUE BEPOSITHOCTEMN

rpaduaecKux METOI0B
(KoopnuHaTHas Mpsimasi, 1epeBo,
Imuarpamma Diinepa), ciyJaifHble
BEJIMYMHBI U pacTIpeleIICHUs,
MaTeMaTH4YeCcKoe OKUaHNe
CITy4aitHOM BEJTMYUHBI

OITMCATCJIbHAs CTaTUCTHUKA, OIBITHI C

COOBITHI C TPUMEHEHHEM HOPMYT H

TloBTOPATH M3YyYEHHOE H BHICTPAUBATH
CHCTeMY 3HAHMH




