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MopenbHasi CHHXPOHU3MPOBaHHAs pabodas mporpamma 0a3oBOro W yriayOJa&éHHOTO
nzydeHus npeamera «Marematuka» (10 — 11 kmaccsl) (nmpeamerHas ob6nacTh «MareMaTuka u
uH(popMaTuKay») (1asee COOTBETCTBEHHO — MporpaMma Mo MaTeMaTHKe, MaTeMaTHKa) BKIIOYaeT
MOSICHUTENIbHYIO 3allMCKY, COJAEp)KaHue OOydeHHs, IUIaHUpyeMble pe3ylbTaThl OCBOCHUS
IporpaMMbl 1O MaTeMaTHKE, TEeMaTH4YecKoe IUIAaHHpPOBaHHWE, IMepeueHb (komuduraTop)
MPOBEPSEMBIX TPEOOBAaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa30BaTeIbHON MPOTPaMMBbI
cpeaHero o0mero o0pa3oBaHus U HIEMEHTOB COACP)KaHUS 110 MaTeMaTHKe.

[TosicuutenpHas 3amuMcka OTpakaeT oOmIIMe el W 3aJayd H3y4yeHUs: MaTeMaTHKH,
XapaKTEPUCTUKY IMCUXOJIOTHUYECKUX MPEANOChUIOK K €€ M3YyYeHHI0 OOydarolMMUCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOIXOJbl K OTOOpY COJEp)KaHUsA, K OMPEIesICHUIO
MJIAHUPYEMBIX PE3YyJIbTaTOB U K CTPYKTYpPE TEMATUUYECKOTO IIJIAHUPOBAHUSL.

Copepxanrie 00ydeHHs] pacKpbIBa€T COJEp)KaTeIbHbIe JUHUM, KOTOPBIEC IMpeaIaraiorcs
JUTs1 00513aTEIHHOTO U3YUCHUSI B KaXKIIOM KJIacCe Ha YPOBHE CPEHEro 001Iero 00pa3oBaHus.

[InanupyeMbie pe3ysibTaTbl OCBOCHHUS TMPOTrpaMMbl [0 MAaT€MAaTUKE BKJIIOYAIOT
JUYHOCTHBIC, METalpeIMETHbIC PEe3yNbTaThl 32 BECh MEPHOJ] OOY4YeHHUS Ha YPOBHE CPEIHEro
obmiero oOpazoBaHUWs, a TaKXKe MPEAMETHBIC IOCTHKCHHS OOYYaroIIerocs 3a KaxJbId ToJ
o0y4eHMsI.

HOACHUTEJIBHAS 3AIIMCKA

MogenbHasi CHHXpPOHU3UPOBAHHAsA pabodas mporpamMma Mo mareMaThke (0a30BbIA |
yrIIyONeHHBIH ypoBHHU) st oOydatommxcst 10-11 kmaccoB cocTaBiieHa Ha OCHOBE CIIEAYIOIINX
HOPMAaTHUBHO-TIPABOBBIX IOKYMEHTOB:

1. ®enepanbubiit 3akoH 0T 29.12.2012r. Ne273-®3 «O6 obOpazoBanuu B Poccuiickoit
Deneparumn

2. ®enepanbHBIi TOCYJAapCTBEHHBIH 00pa30BaTENbHBIM CTaHAAPT CPEJHEro OO0ILero
oOpasoBanus (IIpuka3z MunuctepcTBa oo6pa3oBanus U Hayku Poccuiickoit @eneparnuu ot 17 mas
2012 1. Ne413»).

3. @enepanbHas paboyas mOporpaMMa CpeaHero oOImero oOpa3oBaHUs IpeaMeTa
«Matemaruka» (ans 10-11 xmaccoB obOpa3oBarenbHbIX OpraHuzanuil). bazoBelii ypoBeHb. —
Mocksa, MICMO. - 2025.

4. @enepanpHas pabouas MporpaMma cpeaHero oOmero oOpa3oBaHHsS TIpeaMeTa
«Matemarukay (s 10-11 kiaccoB 00pa3oBaTeNbHBIX OpraHu3alyii). Yi1yOJIeHHbIH ypOBEHb. —
Mocksa, MCMO. — 2025.

¢ yuétom DenepanbHoil paboueil mporpaMMbl BOCIIUTAHUS.

Peammzanust mporpamMmbl  oOecriedunMBaeT OBJIAZICHWE KITIOUEBBIMH KOMIIETCHIIUSMH,
COCTABIISIIONIMMHA OCHOBY JIJISI CaMOPAa3BHTHS W HEMPEPHIBHOTO O00Opa30BaHUS, IIETOCTHOCTD
OOIIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS IMYHOCTH 00YJaIOLIHXCS.

B paboueit mporpamme ydTeHBI WHIeHM © TOJOKeHHS «KOHIENmu pa3BUTHA
MareMatuueckoro oOpaszoBanusi B Poccuiickoit denepamun». B cOOTBETCTBUM C Ha3BaHHEM
KOHIICTIIIUN MaTeMaTH4ecKoe 00pa3oBaHUe JODKHO, B YACTHOCTH, PEIIaTh 3a1aqy 0OecTieueHHsI
HEOOXOIMMOTO CTPaHE YHCIIa BBITYCKHUKOB, MaTEMAaTHYECKasl TOATOTOBKA KOTOPBIX JOCTATOYHA
JUIE TIPOJIOJDKEHHST 00pa30BaHUSI TO Ppa3IMYHBIM HAMpaBJICHUSM, BKIIOYasl IPETogaBaHue
MaTeMaTHKH, MaTeMaTHIEeCKHE MCCIeIOBaHUs, paboTy B chepe MHPOPMAIMOHHBIX TEXHOJIOTHIA U
ap., a Takke oOecredeHuss s KaXJIoro oOy4aroIlerocss BO3MOXHOCTH JOCTHXKEHUS
MaTeMaTHYECKOW IOATOTOBKM B COOTBETCTBHHM C HEOOXOAMMBIM €My ypoBHeM. VIMeHHO Ha
pelIeHNe ITHUX 3a/1a4 OHA HalleJIeHa.



B osmoxy mmdpoBoit Tpanchopmamuu Bcex cdep UETOBEUECKOW ACATEIHHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e€3 XOpoIleld MaTeMaTH4ecKOn
MOJATOTOBKU. DTO 00YCIIOBJICHO TEM, YTO B HAILIK JHU PACTET YUCIIO CHEIUAIBHOCTEH, CBA3aHHBIX
C HENOCPEJCTBEHHBIM NPUMEHEHHEM MaTeMaTUKH: U B cepe IKOHOMUKH, U B OHU3HECe, U B
TEXHOJIOTHYECKUX OONacTsX, W Jaxe B TyMaHMTapHbXx cdepax. Takum obpazom, Kpyr
o0yJaromuxcsi, IJii KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAUYUMBIM IpPEAMETOM, (YyHIaMEHTOM
o0pa3oBaHMs, CYIIECTBEHHO paciiupsieTcs. B Hero BXOOIT HE TOJNBKO oOOydJaromuecs,
TUTAHUPYIOIINE 3aHUMAThCS TBOPUECKON U UCCIIEIOBATENLCKON paboTOl B 00JIaCTH MAaTEeMAaTHUKH,
uH(popMaTuKu, GU3NKHI, SIKOHOMUKH U B IPYrUX 00JacTIX, HO U T€, KOMY MaTeMaTHKa HYXHA JUIs
MCIIOJIb30BaHUs B PO(eccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[TpuknaaHas 3HAYMMOCTh MaTEeMaTUKU OOYCIIOBIIEHA TE€M, UTO €€ MPEeIMETOM SIBISIFOTCS
¢yHaaMeHTalbHbIe CTPYKTYpPBI HAIIEro MHpa: MPOCTPAHCTBEHHBIE ()OPMBI M KOJIMYECTBEHHBIC
OTHOIIEHHUS, (PYHKIIMOHAIBHBIC 3aBHCUMOCTH U KaTETOPUU HEOIPEISIEHHOCTH, OT IPOCTEHIIINX,
YCBaMBaEMbIX B HEMOCPEACTBEHHOM OIIBITE, JI0 JOCTATOYHO CJIOXKHBIX, HEOOXOAMMBIX JIJIs
pa3BUTHS HAyYHBIX W TEXHOJOTHMYECKUX uAeH. be3 KOHKpPEeTHBIX MaTeMaTH4eCKHX 3HaHHMA
3aTpyJHEHO MOHWMAHUE MPHUHIMIIOB YCTPONCTBA W HCIOJBb30BAHUS COBPEMEHHOUN TEXHHUKH,
BOCTIPUATHE M WHTEPIPETAlHs PazHOOOpPa3HON COIUAIBbHON, SKOHOMHYECKOM, MOIUTUYECKOM
uHpopManuu, ManodPpPeKTHBHA IOBCETHEBHAS MTPAKTUYECKAst AeITeIbHOCTh. Bo MHOTHX chepax
po(eCCHOHANIBHOM JIeATENIbHOCTH TPEOYIOTCS YMEHMsI BBIIOJIHATH PacuéThl, COCTaBIATH
QITOPUTMBI, MPUMEHATH (POPMYJbl, NMPOBOJUTH I€OMETPUUECKUE H3MEPEHMsI U IOCTPOECHMS,
yuTaTh, 00pabaThIBaTh, MHTEPIPETHPOBATH M TPEACTABIATH HH(POpPMAIUI0 B BUAE TaOIHII,
JUarpamm u rpaukoB, IOHUMATh BEPOSITHOCTHBINA XapaKTep clydyailHbIX COOBITUH.

OpnHoOBpeMEHHO ¢ pacuMpeHueM cdep NPUMEHEHUsS MaTeMaTHKU B COBPEMEHHOM
oOrmiecTBe BCE O0siee BaXKHBIM CTAHOBUTCS MATEMaTHUECKUI CTUIIb MBIIIUIEHUS, TPOSBIISIOIINUNACS
B ONpe/IeNIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpolecce u3yueHuss MaTeMaTUKU B apceHasl NpuéMoB
U METOJIOB MBIIIJIEHUS! YEJIOBEKa €CTECTBEHHBIM 00pa30oM BKIHOYAIOTCS MHIYKIUS U JETyKIHS,
00001IeHNe W KOHKpPETH3allus, AaHaJu3 M CHHTE3, KiIaccupuKauus | CUCTeMaTHU3allus,
abctparupoBanve M aHajorus. OOBEKTHl MaTEeMaTHUYECKUX YMO3aKJIIOUEHUH, MpaBuia UX
KOHCTPYUPOBAHMSI PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOEHHH, CITIOCOOCTBYIOT BhIpaOOTKE
yMeHusi (GpopMysInpoBaTh, 0OOCHOBBIBATh U JOKa3blBaTh CYXJEHHs, TEM CaMbIM (OPMHUPYIOT
JIOTUYECKHUI CTHIIb MBIIUIEHUS. Bemymas pons MpUHAANEKHUT MaTeMaTuke B (pOpMHpOBaHHUH
AITOPUTMUYECKON KOMITIOHEHTHI MBIIUIEHUS] 1 BOCIIUTAHUM YMEHHI JI€CTBOBAaTh MO 3aJaHHBIM
aIropuTMaM, COBEpPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHMPOBATh HOBbIE. B mporecce pemieHus
3aJa4y — OCHOBBI JUIsl OpraHM3alMi y4yeOHOW JeATENbHOCTH Ha YpOKax MaTeMaTHKu —
pa3BUBAIOTCS] TBOPUECKAs U MPUKIIATHAS CTOPOHBI MBIIIIJICHUSI.

OOyuenue wmareMaTHKe Ja€T BO3MOXKHOCTh pa3BUBaThb Yy Y4YalIUXCS TOYHYIO,
paLMOHATIBHYI0 U MH(POPMATUBHYIO PeUb, YMEHUE OTOMpATh HauboJee MOIXOSIIUE A3bIKOBBIE,
CHUMBOJIMUYECKHE, TpaUuecKue CpencTBa JUIsl BBIPAXKEHUS CYXKIEHUH M HarsIHOTO UX
IIPEJCTABIICHNUS.

Heo0xoauMbpIM KOMIIOHEHTOM O0IIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAaHUH SIBISETCS
oOmiee 3HAaKOMCTBO C METOJAaMH TO3HaHUS JAEHCTBUTEIBHOCTH, MPEACTABIEHUE O MpeIMeTe U
METOJIe¢ MaTeMaTUKH, €ro OTJIMYUSAX OT METOJOB €CTECTBEHHBIX M T'YMAaHMTAapHBIX HayK, 00
OCOOEHHOCTSIX NMPUMEHEHHS] MaTeMaTUKH JUIsl PEIIeHHs] HAyYHbIX U MPHUKIAIHBIX 3a1ad. Takum
o0pa3oMm, MaremMaTuyeckoe o0pa3oBaHNe BHOCUT CBOM BKJIaJ B pOPMHUPOBAaHUE OOIIEH KyIbTYpPbI
4eJI0BEKA.

N3ydyenne MaTeMaTHKHd CIIOCOOCTBYET ACTETHMYECKOMY BOCIIMTAHHIO 4YeJIOBEKa,



MIOHUMAHUIO  KpacoTbl W  M3AMIECTBA MATEMaTUYECKHUX  PACCYKICHHM, BOCHPHUATHIO
reoMeTpHUECKUX GOpM, YCBOCHHIO HJICU CUMMETPHUHU.

[TpuoputerHpiMu LensaMu oOyueHust marematuke B 10—11 xmaccax kak Ha 0a30BOM, Tak

U Ha yriIyOJICeHHOM YPOBHSIX SIBJISIFOTCS:

— (QopMHpoBaHME  LEHTPAIbHBIX  MaTeMaTHYECKUX  MOHATHUH  (YMCIO,  BEIMYMHA,
reoMeTpuueckas (Gurypa, IepeMeHHas, BEPOATHOCTb, (YHKIUA), 00ECIeUnBAIOIINX
IPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MATEMaTHYECKOTO 00pa30BaHus 00YUarOIIUXCS;

— TMOABEJICHHE Y4YallUXCAd Ha JOCTYIIHOM JUIi HHX YPOBHE K OCO3HAHHMIO B3aWMOCBS3H
MaTeMaTHKH U OKPYKAIOLIEr0 MHpa, TOHUMAHUIO MATEMATUKH KaK 4acTH OOIIEH KyJIbTYphl
4eJI0BEUECTBA,;

— Ppa3BUTHE HMHTEIUICKTYAJIIbHBIX M TBOPYECKHX CIIOCOOHOCTEW ydYalluxcs, MO3HaBaTEIbHOM
AKTUBHOCTH, UCCIICAOBATEIILCKAX YMEHH, KPUTHYHOCTH MBIIIJICHUS, HHTEpPECa K H3YYCHUIO
MaTeMaTHKu;

— QopmupoBanue (YHKIMOHAIBLHOW MAaTEMAaTHYEeCKOH TI'pPaMOTHOCTH: YMEHHUsSI paclio3HaBaTh
MaTeMaTHYECKUE aCIEKThl B PEAIbHBIX JKU3HECHHBIX CUTYAIlUSIX U MPU U3YUYCHUH JPYTUX
y4eOHBIX TPEAMETOB, POSIBIICHHUS 3aBHCUMOCTEH U 3aKOHOMEpHOCTEH, (hOpMYIHPOBATH MX
Ha S3bIKE MAaTeMAaTUKA M CO3/1aBaTh MAaTEMaTHYECKHE MOJICNH, MPHUMEHSATh OCBOCHHBIN
MaTeMaTHYECKUH  ammapar Uil peleHHs  NPaKTHKO-OPUEHTHPOBAHHBIX  3a/ad,
WHTEPIPETHPOBATH U OI[CHUBATH MOITY4YCHHBIC PE3YIIbTATHI.

OcHOBHBIE JIMHM cojepxaHusg Kypca wmarematukun B 10—11 kmaccax: «Yucna u
BBIUKCIICHUSY, «Anredpa» («Anredpandeckue BBIpAKEHUS», «YPaBHEHUS U HEPABEHCTBAY),
«Hauana wmatemarnueckoro asamuza», «l'eomerpusi» («['eomeTpuueckue QUIyppl U HX
CBOMCTBaY, «/3MepeHne reoMeTprUIecKuX BEIMUMHY»), «BeposiTHOCTh U cTaTUCTHKa». [[aHHbBIE
JIMHUM Pa3BUBAIOTCS MapajliesIbHO, KaX/1asi B COOTBETCTBUH C COOCTBEHHOW JIOTUKOM, OJTHAKO HE
HE3aBHCUMO OJHA OT APYroil, a B TECHOM KOHTAaKT€ M B3auMmojencTBuu. Kpome sToro, ux
Oo0BbEeIMHACT  JIOTUYECKash  COCTaBJAIOINAs, TPAAUIMOHHO MpPUCYIIas MareMaThKe M
POHM3BIBAIONIAS BCE MaTeMaTUYeCKHe Kypchl U cojepskaTenbHble TuHUH. ChopMyarpoBaHHOE
B0 ®I'OC COO TtpeboBaHME «yMEHHE ONEPUPOBATh MOHATHAMU: ONpEAETIeHHE, aKCHOMa,
TEOpeMa, CIIEACTBUE, CBOWCTBO, MPU3HAK, JJOKA3aTEIbCTBO, PaBHOCUIIbHBIE (DOPMYIUPOBKH,
yMeHue (HopMyIHpoBaTh 0OpaTHOE U MPOTHUBOIOIOKHOE YTBEPXKIEHUE, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBHI, UCIOIb30BaTh METOJ] MaTEMaTUYECKON MHAYKIIUU, TPOBOAUTH J0Ka3aTeJIbHbIE
paccyXJIeHus IpH peHIeHUH 3a/lad, OLEHUBATh JIOTMYECKYIO MPAaBUIBHOCTb PaCCyKIACHHI»
OTHOCHUTCSI KO BCEM KypcaMm, a (OpMHUPOBAHME JIOTHUYECKMX YMEHUH pacrpeneisiercs Mo BCeM
rojiamM oOy4eHHs Ha YpOBHE CPEIHEro o01ero oopa3oBaHus.

B coorBerctBun ¢ ®I'OC COO maremaTuka sBiseTcs 00s3aTeNbHBIM IMPEIMETOM Ha
JaHHOM ypoBHe oOpa3oBaHus. Hacrosiieit paboueit mporpaMMoii mpeaycMaTpuBaeTcs U3yuyeHue
yaeOHoro mpeamera «MaTemaTuka» B paMKax TpE€x ydeOHBIX KypcoB: «AnreOpa W Havama
MaTeMaTHYecKoro aHaiuza», «['eomerpusi», «BeposTHocTh M craTHcTHKa». DopMupoBaHue
JIOTMYECKUX YMEHHMH OCYIIECTBISETCS Ha MPOTSHKEHUU BCEX JIeT 00y4eHHsI Ha YPOBHE CPEIHEro
o01iero o0pazoBaHusl, a JIEMEHTHI JIOTUKU BKJIIOUAIOTCS B COJIEpKAHME BCEX Ha3BAaHHBIX BBIIIE
KYpCOB.

B ydeOHoM mane Ha m3ydenue matematuku B 10—11 kimaccax orBomutcs 5 ydeOHBIX



YacoB B HEJNENI0 Ha 0a30BOM ypOBHE B TEUYCHHE KaXKIOTO rojga oOyudeHus, Bcero 340 ydeOHBIX
4acoB, U 8 yueOHBIX YacOB B HEZEIIO Ha YIIIyOJIEHHOM YPOBHE B TEUEHHE KaXKJIOT0 rojia 00yueHus,
Bcero 544 y4yeOHBIX yaca.

Bo3moxHa KOppeKTHpOBKa OOIIEr0 YHCla YacoB, PEKOMECHIOBAHHBIX IS HM3YUYCHHS
npeaMera, C€ Y4eTOM HMHIWBUIYadbHOTO TMOAXO0Ja O0pa30BaTelIbHBIX OpraHU3aluil K
yrayOJIeHHOMY M3y4EHUI0 MAaTeMaTHUKH, B paMKaX COONIOJCHUS THTUEHUYECKHX HOPMATHBOB K
HEJENbHOM 00pa3oBaTeIbHON HArpy3Ke.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJHEI'O OBILIET'O OBPA3OBAHUA

N3ydyeHne MaTeMaTHKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpaBICHO Ha
JOCTIKEHUE 00YYaIOIMMHUCS TMYHOCTHBIX, METAIIPEMETHBIX U PEAMETHBIX 00pa30BaTeIbHBIX
pe3ysbTaTOB OCBOEHUS Y4eOHOr o mpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynabrare u3ydeHHs MaTeMaTHKH Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHHs Y
oOyuaromierocst 0yyT chopMUPOBaHBI CIIEAYIOLIME THYHOCTHBIE PE3YIIbTATHI:
1) rpa’kaaHcKOro BOCIIHTAHHUS:

CchOpPMHPOBAHHOCTh ~ I'PAKJAHCKOW  IMO3HIMH  OOYYarOIIErocss Kak aKTHBHOTO |
OTBETCTBEHHOTO YICHA POCCHHCKOTrO OOIIECTBA, MPEICTABICHHE O MATEMATHYECKHX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJICHHUH, NpoOLenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJAEWCTBOBAaTh C COLMAIBHBIMM HMHCTUTYTaMH B
COOTBETCTBUU C UX q)YHKIH/IfIMI/I 1 Ha3HAYCHUEM,

2) NAaTPUHOTUYICCKOI'0O BOCIIMTAHUSA:

C(i)OpMPIpOBaHHOCTB pOCCHfICKOfI rpa)KI[aHCKOﬁ UACHTUYHOCTH, YBaKCHU
K nponuioMy H HACTOALICMY pOCCHfICKOfI MAaTC€MaTHKH, OECHHOCTHOC OTHOIIICHUC
K IOOCTHXXCHUAM pOCCI/II\/’ICKI/IX MAaTeMAaTuKOB H pOCCHﬁCKOﬁ MaTeMaTHYeCKOH IIKOJIBI,
HCIIOJIb30BaHUE 3TUX JOCTHIKEHHUI B APYTruX HAayKax, TEXHOJOTHAX, C(l)ean OKOHOMUKH,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHHE AYXOBHBIX IEHHOCTEH POCCUUCKOTO Hapoia, ChOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO TOBEACHMS, CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHM
HAayKd U JICSITENbHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOTO BKIIaJla B MOCTPOEHHUE YCTOWYMBOIO

Oyayero;

4) 3CTeTHYECKOro BOCIUTAHMS:

9CTETHYECKOE OTHOIIEHUE K MUPY, BKJIIOYast 3CTETHKY MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEMH,
00BEKTOB, 3a/a4, PElIeHHH, PacCyKIEHUH, BOCHPUMMYHMBOCTh K MATEMATHYECKHM acIieKTaM
pa3IUYHBIX BUIOB HCKYCCTBA;

5) pu3uyeckoro BOCHUTAHMSA:

c(OPMUPOBAHHOCTh YMEHUS TIPUMEHSITh MaTeMaTHYECKUE 3HAHUS B MHTEPECAX 370pPOBOTO U
Oe3omacHOro oopasa KU3HH, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3/10POBBIO (310pOBOE IMUTAHME,
cOalaHCHPOBAHHBI PEXHM 3aHATHH M OTHABIXA, peryisipHas (U3MyYecKass aKTHBHOCTD),



¢du3nUecKoe COBEPIICHCTBOBAHHE MPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIILHON 1STEIBHOCTBIO;

6) TPYAOBOI0 BOCIIMTAHUSA:

TOTOBHOCTb K TPYIy, OCO3HaHHE IIEHHOCTH TPYAOJIIOOHMS, MHTEPEC K pas3iIHuyHbIM chepam
npoeCCHOHATILHON JESATETbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON M e€ MPUIOKEHUSMH, YMEHHE
COBEpIIaTh OCO3HAaHHBIA BBIOOp Oydymied npodeccun M peaau30BbIBATh COOCTBEHHBIE
KU3HEHHbIE IIJJaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTreMaTHMYeCKOMY OOpa30BaHHUIO MU
caM000pa30BaHUIO Ha IPOTKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTHYECKOM HAIIPaBICHHOCTH;

7) IKOJOTHYECKOr0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTH 3KOJIOTUYECKON KYJBTYPBI, [MOHUMAaHHE BIISTHUS
COLMAIBHOOKOHOMUYECKUX MPOLECCOB HA COCTOSSHUE MPUPOJHOM W COLMAJIbHON Cpenbl,
OCO3HaHHE TJI00ANBHOTO XapakTepa SKOJOTHYECKHX MpoOseM, OpUEHTAlus Ha MPUMEHEHHE
MaTeMaTUYECKUX 3HAHUN Ul pelIeHHs 3aad B 00JacTH OKpYKAIOIIeH cpenbl, TUIaHWPOBAaHUE
MIOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpeibl;

8) UeHHOCTH HAYYHOI'O MO3HAHMSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKl W OOLIECTBEHHOW IPAaKTUKM, ITOHMMaHHE MaTeMaTU4YecKOM Hayku Kak cdepsl
YeJI0BEYECKOM JeATEeIbHOCTH, 3TAllOB €€ Pa3BUTUSA U 3HAYMMOCTHU I PAa3BUTUS LIUBUWIN3ALUHY,
OBJIa/ICHUE S3bIKOM MaTEeMaTUKU U MaTeMaTHUECKOW KyJIbTYypOi Kak CpeACTBOM IO3HAHUs MHpa,
TOTOBHOCTH OCYILECTBIATH MPOEKTHYIO U MCCIIEN0BATENBCKYIO JEATENIBHOCTh HHIUBUAYAIBHO U

B IpYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpTate u3ydeHus MaTeMaTUKH Ha YPOBHE CpeTHEro oOImero oOpa3oBaHHsS Yy
obOyyaromierocss OyayT copMUpPOBaHBI MO3HABATEIbHBIE YHHBEPCAIbHBIC yueOHBIE IEHCTBUS,
KOMMYHHUKAaTHBHbIE YHUBEpCAJbHbIE Y4eOHblE JEWCTBUSA, pETYISITUBHbIE YHHUBEpPCaJIbHbIE
yqe6HHe HeﬁCTBHﬂ, COBMECTHAs ACATCIIBHOCTD.

Ilo3naBaTebHBbIE YHHUBEpPCAJIbHbIE yUeOHbIE 1€l CTBUA

ba3zoBble Jloruyeckue 1eMcTBUA:

— BBIEBJTE MW XApPaKTEPHU30BATH CYHICCTBCHHBIC IMPU3HAKHM MATCMATHYCCKUX O6T)GKTOB,
MOHSTHUM, OTHONICHUN MEXAYy TMOHATHSAMU; (QOPMYIUPOBATH ONpPEACICHUS TOHSTUM;
yCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KJIACCH(PUKAIIMKM, OCHOBAHHS IJIsi 00OOIIECHUS W
CpaBHEHHUS, KPUTEPUHU MTPOBOJMMOI0 aHAJIN3A;

— BOCHpPUHUMATh, (GOPMYIHPOBATH M MPEOOPa3OBHIBATH CYXKACHUS: YTBEPAUTEIbHbIE U
OTpUIaTeNIbHbIE, eANHIUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIC,

— BBUIIBJIISITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W MPOTHUBOpeuHs B (pakTax,
JaHHBIX, Ha6J'IIO)IeHI/I$IX N YTBCPXKIACHUAX, Mpeajaratb KpUTCPHUU [JIsI BBIABJICHUA
3aKOHOMEPHOCTEN U POTUBOPEYUNIA;

— Je€JaTb BbBIBOJAbI C HCIIOJB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H HWHIAYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI M0 aHAJIOTHH;



MIPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUN (IIPSIMbIE U OT
MIPOTUBHOT0), BHICTPAaUBaTh apryMEHTAIIUI0, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEDPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHHSI U BBIBOIBI;

BbIOMpATh cr1oco0 penieHus yueOHoi 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,
BbIOMpaTh HanboJIee MOAXOSAIINN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBareLCKHe eHCTBHA:

HCII0JIb30BaTh BOMPOCH KaK HCCIICOBATECILCKUA MHCTPYMEHT IMO3HAHUS; (POPMYIUPOBATH
BONPOCHI, (DUKCHPYIOIIHE MPOTHBOPEUrE, MPOoOJieMy, YCTaHABIMBATh MCKOMOE W JaHHOE,
(bopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATh CBOIO MTO3UIINIO, MHCHHE;,

MPOBOJAMTh  CAMOCTOSTEIBHO  CIUIAHMPOBAHHBIA  IKCIIEPUMEHT, HCCIICOBAaHHE  II0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYEeCKOrO O0BEKTa, SBJICHHUSI, TPOIECCa, BBISIBICHUIO
3aBUCUMOCTEH MEXy 00BEKTaMH, SIBJICHUSIMH, TIPOIIECCAMH,

CaMOCTOATENILHO (hOpMyITUpOBaTh OOOOIICHHST W BBIBOABI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIIO/ICHUsI, WCCIICJIOBAHMSI, OIEHUBATh JOCTOBEPHOCTH IOJNYYEHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 000OILEHNIH;

MIPOTHO3HPOBATH BO3MOXHOE Pa3BUTHE MTPOIIECCA, & TAKKE BBIIBUTATh MPEATIOIOKEHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnpopmanmeit:

BBISIBIISITH JePUINTH MH(GOPMAIMH, JAaHHBIX, HEOOXOAUMBIX IJIi OTBETAa HA BOIPOC M JIJIS
pelIeHs 3a/1a9u;

BbIOMpaTh  MH(MOpPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  TUIIOB, AaHAJIU3UPOBATh,
CHUCTEMaTH3UpOBaTh M HMHTEPNPETUPOBATh HH(GOPMALMIO PA3IUYHBIX BUIOB H (opM
Hpe/ICTaBICHNUS;

CTPYKTYPUPOBaTh HH(POPMALIHIO, IPEJICTABIATE €€ B pa3IMyHbIX (opMax, WITOCTPUPOBATh
rpaguyecKy;

OLIEHUBATh HAJIEKHOCTH WH(OPMAIIHH 110 CAMOCTOSATEIEHO CPOPMYINPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPcaIbHbIe yueOHbIe /1eiicTBUSA
Oo1enue:

BOCIIpUHHUMATh H q)OpMy.]'II/IpOBaTB CYXKIACHUA B COOTBCTCTBHU C YCIOBUAMHU U LCIAMU
00IIeHus; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX
TEKCTax, JaBaTb IMOACHCHHA II0 XOAY PCIICHHA 3aJadrd, KOMMCHTUPOBATbH HOJ'Iy‘IGHHBIfI
pEe3yJbTarT;

B XoJe OOCYXICHHs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOH TeMbI, MPOOJIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb UJICH, HALICJICHHBIC HA IOUCK PCIICHU A, COIIOCTABJIATHL CBOU
CYXJIEHUS C CYXJIECHUSMH APYIHX YYaCTHUKOB JHaJIora, 0OHapyKUBATh Pa3Inyle U CXOJICTBO
MO3HIIMI; B KOPPEKTHOW (hopme popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHUS,;
NPpEACTAaBIATE PE3YIIbTATBI PCIICHHUA 3aJadd, OKCIICPUMEHTA, HCCICIAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUIEHHS € Y4E€TOM 3a/Jad MpPE3eHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHble YHUBEpPCcaJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranu3aums:



— COCTaBJATH IUIaH, aNTOPUTM peIIeHUS 3aJauyd, BBIOMpATh CHOCOO peUIeHHs C Yy4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAIbLHBIN HHTEJJICKT:

— BJAJIETh HaBBIKAMH TIO3HABATEIHHOUW PeIIEKCHH KaK OCO3HAHUS COBEPINAEMBIX JCHCTBUN H
MBICITUTENIHBIX MPOLIECCOB, HUX pe3ylbTAaTOB; BJIAJETh CHOCOOAMH CaMOMPOBEPKH,
CaMOKOHTPOJIA ITpoLiecca U pe3ynbTaTa peleHUs MaTeMAaTUUECKON 3a1a4u;

— M[peABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpPU PEILICHUH 33]1a4d, BHOCUTH
KOPPEKTHBBl B JEATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX, HAWJEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OICHHMBATh COOTBETCTBHE PE3yJbTaTa LEIH U YCIOBUSAM, OOBSICHITH NPUYUHBI JOCTHKEHUS
WIM HEAOCTH)KEHUS Ppe3y/lbTaTOB JI€ATEIbHOCTH, HAXOJUTh OIIMOKY, JaBaThb OILICHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTeJIbHOCTh:

— TIOHMMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M HHAWBUIYaJTbHOU PaOOTHI MpH
pelieHny y4eOHBIX 3a]a4, NMPUHUMATh IeJIb COBMECTHOM JESTENIbHOCTH, IJIAHUPOBATh
OpTraHHU3aIMI0 COBMECTHOM paboThl, pacIpeeNsiTh BUIbI Pa0OT, JOrOBAPUBATHLCS, 00CYKIATh
MpoILIeCcC U Pe3ynbTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIbKHX JIFOJICH;

— y4yacTBOBaThb B TPYNIOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHMH, «MO3TOBBIE
HITYPMBI» U UHBIE), BHIMOIHITH CBOK YacTh pa0OThl M KOOPAUMHUPOBATH CBOM JECUCTBHUSA C
JpYTMMM 4YIEHaMHU KOMaH/bl, OLICHMBAaTh Kaue€CTBO CBOErO BKJaJja B OOLIMH HPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS pabodell mporpamMmbl 10 MaTeMaTHKE IMPEACTaBIEHBI 10
rojaM OOy4YeHUs B paMKax OTAENIbHBIX KYPCOB B COOTBETCTBYIOLIMX pa3zeiiaXx HacTOsIIeH
IIporpaMmsl.

PABOYAS TPOTPAMMA YYEBHOT' O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

INOACHUTEJIBHASA 3AIINCKA

VYuebHbIil Kypc «Anredpa W Havyalla MAaTEMaTHYECKOTO aHAJIM3a» SIBIIIETCS OIHUM W3
HanOoJiee 3HAYUMBIX B MPOTPAMME CTapIIied IIKOJbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH
obecrieunBaeT HHCTPYMEHTAIBHYIO 0a3y IS H3YYECHHS BCEX €CTECTBEHHOHAYUYHBIX KYpPCOB, a C
JIPYrol CTOPOHBI, (OPMHUPYET JIOTHYECKOE W aOCTPaKTHOE MBIIIUICHHE YyYalluxcs Ha YPOBHE,
HEOOXOIUMOM JUIsI OCBOCHHSI HHPOPMATHKH, OOIIECTBO3HAHUS, UCTOPHH, CJIOBECHOCTH U IPYTHX
JUCUUIUIMH. B paMkax maHHOro Kypca ydyalluecsi OBJIaJeBalOT YHUBEPCAIbHBIM S3BIKOM
COBPEMEHHOW HayKH, KOTOpasi OpMYIHPYET CBOU JOCTHKEHUS B MaTEMaTHUECKOH dopme.

VY4eOHblil kKypc anreOpbl ¥ Hayaja MaTeMaTHYECKOr0 aHajdn3a 3aKja/JbIBae€T OCHOBY JUIS
YCTENTHOTO OBJIAJICHUS 3aKOHAMU (DU3UKU, XUMUH, OUOJIOTHH, TOHUMAaHUSI OCHOBHBIX TEHACHITHI
Pa3BUTHSI DKOHOMHUKUA W OOIIECTBEHHOW XU3HHM, MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
U(QPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO HCIIOIh30BaTh HMX IS JadbHEUIIEro
0o0pa3oBaHUs U B TIOBCETHEBHOM XH3HU. B Toke BpeMs OBlaficHHE aOCTPAKTHBIMH U JIOTHYECKH
CTPOTMMH KOHCTPYKIUSIMHU aNreOpbl 1 MaTEMaTHYECKOTO aHAJIM3a PA3BUBACT YMEHHE HAXOIUTh



3aKOHOMEPHOCTH, 000CHOBBIBATh UCTUHHOCTb, IOKA3bIBaTh YTBEPKIECHUS C TIOMOIIBIO0 HHIYKIIMH
U paccyXJaTh JeAyKTUBHO, MCIOJIb30BaTh 0000IICHHE U KOHKPETH3AIMI0, abCTparupoBaHue u
aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIICHUE.

B xozme m3yuyenus kypca «AnreOpa M Hayalla MaTeMaTHYECKOIO aHAIHM3a» Ydalluecs
[IOJIy4alOT HOBBIM ONBIT PEUIEHUs MPHUKIAJHBIX 3a7ad, CaMOCTOSATEIbHOIO IIOCTPOEHUS
MaTEMaTUYECKUX MOJENEH pealbHbIX CUTyalluld, HMHTEPHpPETalUd IIOJIyYEHHBIX pELICHUH,
3HAKOMATCA C IPUMEpaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U UCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

Yu4eOHblil Kypc 00J1aZlaeT BOCIHUTATEIbHBIM MOTEHIIMATIOM, KOTOPBIA peain3yercs Kak
yepe3 yueOHbIH MaTepual, CiocoOCTBYIOMUN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U
yepe3 cneuuuky ydeOHOH AeATeNbHOCTH, TpeOyIomeld MPOAOKUTENFHOW KOHICHTPALUU
BHHUMAaHUs, CAMOCTOSATEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IOJTY4YE€HHBII pe3ynbTar.

B ocHoBe meromukn oOydeHus anreOpe W HadalaM MAaTEMaTHYECKOrO aHAN3a JICHKHT
JEeSTEIIbHOCTHBINA MPUHIUI O0yYEHUSI.
B crpykType yueOHOro kypca «Anredpa u Hadaja MaTeMaTHYECKOI'O aHAJIN3a» MOYKHO

BBIIETIUTh CIIEAYIOIIUE COAEPKATEIbHO-METOANYECKUE JUHUM: «Yucaa U BBIUMCICHUS,
«DyHKIUU U rpaQuKn», «YpaBHEHUS U HEepaBEHCTBay, «Hayama mMareMaTH4ecKoro aHaju3ay,
«MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COMEPKATENbHO-METOUUYECKHE JIMHUNA U3y4aroTCsl Ha
MPOTSKEHUH JBYX JIeT OOy4YeHHs B CTaplleil IIKOJe, €CTEeCTBEHHO MOMOJHSS IpYyr Apyra u
MOCTENIEHHO HACHINIAsCh HOBBIMU TeMaMH U pazaenamMu. MOXKHO C YBEPEHHOCTBIO CKa3aTbh, YTO
JAaHHBIN KypC SBJISIETCSI UHTETPATUBHBIM, IOCKOJIBKY 00bEUHSET B ce0€ CO/IepKaHNE HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUMIUIMH, TaKUX Kak ajureOpa, TPUTOHOMETPHs, MaTeMaTU4YECKUM aHalu3,
TEOpHUsi MHOXKECTB, MaTeMaThuecKkas jJoruka u ap. Ilo Mepe Toro, kak ydauiuecst OBjaieBatoT BCE
Oojee IIMPOKMM MaTeMaTUYECKUM armaparoM, Y HHX IOCJIeI0BaTelIbHO (QopMmupyeTcs U
COBEpUIEHCTBYETCSI YMEHHE CTPOUTh MAaTEMATUYECKYIO0 MOJIEb PEAJIbHOM CUTYaI[H, IPUMEHSTh
3HaHUS, NOJY4YEeHHBIE ITPU U3YyYEHUHU Kypca, AJIs PeLIeHUs CaMOCTOSITENbHO CHOPMYITMPOBAHHOM
MaTeEMaTUYECKOH 3a7jauu, a 3aTeEM HHTEPIPETUPOBATh CBOU OTBET.

CopepxarenpHO-MeTONMYECKAs  JIMHMS — «Yucnma W BBIUMCICHMS)» — 3aBEpIIacT
(dopMHpOBaHHE HABBIKOB HCIIOJIb30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOpoe ObUIO HauyaTo B
OCHOBHOM mmIKojie. B crapmieil mikojge Ha 0a30BOM YpPOBHe 0CO0O€ BHUMAHHUE YAENAETCA
(OpMHUPOBAHNIO MPOYHBIX BBIUMCIUTEIbHBIX HABBIKOB, BKJIOYAIOHIMX B C€0sl MCIOJIb30BaHUE
pa3Iu4HbIX (GOPM 3alHUCH AEUCTBUTEIBLHOTO YHCia, YMEHUE PALlMOHATIBLHO BBINOIHSTH AEUCTBUS
C HHMH, JelaTb NPUKUAKY, OLEHUBaTh pe3yinbTar. OOyuarouuecss TMOIYy4aroT HaBbIKU
NpUOJIMKEHHBIX BRIYMCICHUN, BBIOJIHEHHS IEHCTBUIA C YMCIIaMH, 3alIMCAHHBIMU B CTaHAapPTHOM
¢dopme, UCTIONB30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAKEHUH.

Ha yray06jenHom ypoBHe oco0oe BHHMMaHME yaemnseTcss (OPMHUPOBAHHMIO HaBBIKOB
paloHaIbHBIX BBIYMCIEHUI, BKIIIOYAIONIMX B €€Osl MCIIOJIb30BAHUE PA3IMYHBIX (POPM 3amucu
YyHuclla, YMEHHUE [elaTh NPUKUAKY, BBINOJHATh NPUOIMKEHHBIE BBIUMCICHUS, OLIEHHUBATH
YHCIIOBBIE BBIPAXKEHUsI, pabOTaTh C MAaTeMAaTHUYECKUMHU KOHCTAHTaMH. 3HAKOMBIE Y4YalIUMCS
MHO’KECTBA HATypajJbHBIX, LEJIbIX, PALUOHAIBHBIX M JEHCTBUTEIBHBIX YHCEN JIOMOJHSIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4YMcel. B KaXIoM M3 3THX MHOXECTB paccCMaTpUBAIOTCS
CBOWCTBEHHBIE €My crneuu(puyeckue 3aJaud M OIlepaluu: JeJIeHUE Haleno, ONepupoBaHHE
OCTaTKaMH Ha MHOXKECTBE LIEJIBIX YHMCEN; 0COObIe CBOMCTBA PAallMOHANBHBIX M MPpallMOHATBHBIX
qucen; apupMeTHdeckue Oorepalnuy, a TakKe H3BJICYEHUE KOpPHS HATypalbHOM CTENeHH Ha
MHOKECTBE KOMIUJIEKCHBIX 4yHcell. bnaromaps mocrnenoBaTenbHOMY pacIIUpPEHHIO Kpyra
HCIIOJIb3YEMBIX YHCEJ M 3HAKOMCTBY C BO3MOKHOCTSIMHU UX IIPUMEHEHUS IS PEIICHUS Pa3TUYHbIX



3a7a4 (popMupyeTcs NpeCcTaBIeHNE O €MHCTBE MAaTEMAaTUKH KaK HAyKU U €€ POJIM B TOCTPOSHUH
MoJIeNiell pealbHOTO MUPA; IHUPOKO HCIIOIB3YIOTCS 0000IIeHNEe 1 KOHKPETHU3AIHSI.

Jlunus «YpaBHEHUS M HEPABEHCTBA» PEAIM3YeTCs] HAa NPOTSHKEHHHM BCEro OOydeHHs B
CTapLIei IIKOJE, IIOCKOJIBKY B KaxXIoMm paszgene [IporpamMMbsl HpenyCMOTPEHO pELICHHE
COOTBETCTBYIOIMX 3anad. B pesynpraTe yuamuecss Ha 0a30BOM M YIJIyOJICHHOM YpPOBHe
OBJIAJICBAIOT  PA3JIMYHBIMU  METOJAMU  DPELIEHUS  PALMOHAIBHBIX, HPPaALMOHAIbHbIX,
NOKa3aTebHbIX, TOTapu(PMUUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHH, HEPABEHCTB U CHUCTEM,
a TaKXke 3a7ad, coJepiKalux napamerpsl. [losydeHHblE YMEHUS LIMPOKO HMCHOJIb3YIOTCS IpU
UCCIIeIOBaHUM (YHKLMN ¢ IOMOIBIO IPOU3BOJHOM, IIPU PELIEHUH NPUKIIAIHBIX 3a/a4 U 3a/a4
Ha HaXOKJEHHWE HauOOJIbIIMX M HAaUMEHbUIMX 3HadeHuM (yHkuuu. JlaHHas colepkareibHas
JVHUSA BKIIOYAaeT B ce0s Takxke (opMHUpOBaHME YMEHHMH BBINOJIHATH pacdéThl Mo (popmyiam,
peoOpa3oBaHusl PALMOHAIBHBIX, HUPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKECHUH, a
TaKXKe BBIPOKEHHUH, COACpKAIIMX CTEeHW U Jorapupmel. braromaps u3ydeHHIO
anreOpanyeckoro Marepuaja MPOUCXOAWT JajbHEWIIee pPa3BUTHE AITOPHUTMUYECKOTO H
aOCTPaKTHOTO MBIIUICHUS YYalIuXcs, (POPMHUPYIOTCS HABBIKH JEAYKTUBHBIX DPACCYyXICHUM,
paboThI ¢ CUMBOJIBHBIME (hOpMaMH, MPEICTABICHHS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE
paBeHCTB W HepaBeHCTB. AnreOpa npemnaraetT 3(QeKTHBHbIE WHCTPYMEHTHI JJISl pEIICHHS
IIPAKTUYECKUX U €CTECTBEHHOHAYYHBIX 3a/1a4, HAaIIAJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

ConepxatenbHo-MeToanyeckas JTUHUA «DyHKIMM U rpaduKu» TECHO MEperieTaeTcs ¢
JPYTMMHU JTUHUSIMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T MOCIIE10BATEIILHOCTD H3YUCHUS
MaTepuaia. M3yueHue CTeneHHOH, oKa3aTeabHON, JorapuMUUEecKoil 1 TPUTOHOMETPUUECKHUX
(GyHKIMHI, UX CBOMCTB M rpadUKOB, UCIOJIb30BaHUE (YHKIMM Ui peleHus 3a1ad u3 APYTrux
y4eOHBIX IPEIMETOB U PeaIbHOM JKU3HHU TECHO CBSI3aHO KaK ¢ MaTEMAaTUYECKUM aHAJIU30M, TaK U
C pellieHueM ypaBHEHUH 1 HepaBeHCTB. [Ipu 3ToM Oosbilioe BHUMaHUE yaensieTcs pOpMUPOBAHUIO
YMEHUsS BBIpaXaThb (HopMyjaMH 3aBUCUMOCTH MEXIY Pa3IUYHbIMU BEJIMYMHAMH, UCCIIEAOBAThH
HOJy4eHHbIe (PYHKIMH, CTPOUTH UX Tpaduku. MaTepual 3Toi coJepKaTeabHOMN JIMHIY HalleleH
Ha pa3BUTUE YMEHHUM M HaBBIKOB, IMO3BOJISIOLINX BBIPAKATh 3aBUCUMOCTH MEX1Y BEITUYMHAMU B
pa3nn4yHOi (hopMe: aHAIUTUYECKOM, rpaduueckoil u cioBecHoi. Ero m3yuenue crnocobcTByer
Pa3BUTHIO ANTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0O M KOHKpETH3aluH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas muHUS «Hauana MareMaTH4eckoro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYr KaKk MaTeMaTU4YEeCKUX, TaK U MPUKJIAJHbIX 3a/1a4, TOCTYIHBIX IMIKOJbHUKAM, TaK
KaK y HUX MOSBIAETCS BO3MOXHOCTh CTPOUTH T'PapUKH CIOKHBIX (YHKLIHH, ONMpPENesiaTh UX
HauOOJIbIINE U HAUMEHBIIINE 3HAUEHUS], BHIYUCIATh UIOMAAN (Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM M YCKOpPEeHHsI mpoueccoB. JlaHHasg coaepkaTelbHas JIMHHUA OTKPBIBA€T HOBBIE
BO3MO>KHOCTH ITOCTPOEHHSI MATEMaTUYECKUX MOJENIEH pealbHbIX CUTYalU, IO3BOJISAET HAXOUTh
HaWIydlllee pelIeHue B MPUKIAIHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMHMUYECKHX, 3aJaydax.
3HAKOMCTBO C OCHOBaMHM MaTeMaTMUYECKOTO aHaju3a CIIOCOOCTBYET pPa3BUTHUIO aOCTPaKTHOTO,
(bopManbHO-IOTMYECKOT0 U KPEaTUBHOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHI pacro3HaBaTh
MPOSIBJIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TEXHHKe M HcKyccTBe. OOydarommuecs Y3HaIOT O
BBIJIAIOIIMXCS PE3y/IbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHUsSI MAaTeMaTUKH KaKk HayKu, U 00 HX
aBTOpax.

ConepxaTenbHO-MeTOANYECKass JUHHUS «MHOXeCTBa M JIOTHMKa» BKIOYaeT B cels
AJIEMEHThl TEOPUM MHOXKECTB M MaTeMaTU4YECKOW JIOTMKH. TeopeTHMKO-MHOXXECTBEHHBIE
NPECTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTWKU W TpeasaraioT HauOolee



YHUBEPCAIBbHBIN S3bIK, OOBEIMHSIOIIMNA BCE pa3feibl MaTEMATUKU U €€ INPHIOKEHHH, OHU
CBSI3bIBAIOT pa3Hble MaTEeMaTUUECKUE AUCLUILIMHBI M UX IPUIOXKEHUS B enHoe Lenoe. [loartomy
BRXHO JIaTb BO3MOXHOCTb ILIKOJBHUKY IOHMMATh TEOPETUKO-MHOKECTBEHHBIH  SI3BIK
COBPEMEHHOM MaTeMaTUKH U UCII0JIb30BaTh €r0 /1JIs1 BRIPAXKEHUS CBOUX MBbICIIEH. JIpyruM BakKHBIM
NPU3HAKOM MAaTEeMaTWKH KaK HayKH CJeIyeT MpHU3HATh CBOWCTBEHHYIO €H CTpOrocTb
000CHOBaHUH U CIIEIOBAaHUE OIPECIEHHBIM MPAaBUIIaM TIOCTPOCHHUS JOKA3aTEIbCTB. 3HAKOMCTBO
C JJIEeMEHTAMH MAaTEeMaTHYeCKOW JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHHS
yUYaIIuXCsl, MO3BOJSET UM CTPOUTh CBOM PACCYKIEHUS HAa OCHOBE JIOTHYECKUX IPaBHII,
(GopMHpYyeT HABBIKM KPUTUYECKOTO MBIIUIECHUS.

B yue6HOM Kypce «AnreOpa 1 Hagajia MaTeMaTHYECKOTO aHAIM3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJEIHPOBAHUSA, KOTOpbIEe MPHU3BaHBI CHOCOOCTBOBATH (HOPMHUPOBAHHIO
HaBBIKOB ITIOCTPOEHUS MOJIENIEN peallbHbIX CUTYallMi, UCCIEJOBAHUS 3TUX MOJEIEH C IOMOIIBIO
anmapara anreOpbl ¥ MaTeMaTHYeCKOro aHaliu3a, MHTEPIPETalud MOJYYEHHBIX Pe3ysIbTaToB.
Taxue 3a1aHusl BIUIETEHBI B KaX bl U3 pa3aenos [IporpamMmel, OCKOIbKY BeCh MaTepuai Kypca
IIMPOKO UCTOIb3YeTCs 171l pELIeHUs IPUKIIAAHBIX 3a1a4. [Ipu periennn peanbHbIX TPAaKTHYECKUX
3a1ad  yyamgecs pasBUBAIOT HAONOJATEeIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEpPHOCTH,
abcTparupoBaThCsi, HMCIOJIB30BATh AHAIOTHIO, 0000mIaTh M KOHKPETH3HPOBATH MPOOIeMy.
JlesrenpbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEIICHHWS HPUKIAJHBIX 3aJad OpPraHU3yeTcsl B
nporiecce U3y4eHus BCeX TeM Kypca «Anredpa 1 Hauaia MaTeMaTHYECKOTO aHATTU3ay.

OO0wiee yucIoO 4acoB, PEKOMEHJIOBAaHHBIX Ul M3YydeHHUs ydeOHOro kypca «Auredpa u
Hayajla MaTeMaTHYeCKOro aHaIn3a», Ha 6a3oBoM ypoBHe — 170 wyacos: B 10 kiacce — 68 yacos (2
yaca B Hezenmo), B 11 kimacce —102 gaca (3 yaca B HEACIIO).

OO0mee yucIO YacoB, PEKOMEHJIOBAaHHBIX Ul M3Yy4eHHUs yuyeOHOro kypca «Ausredpa u
Hayaja MaTeMaTHYeCKOro aHaln3a» Ha yriy0JéHHOM ypoBHe, — 272 daca: B 10 kmacce — 136
vacoB (4 yaca B Hezeno), B 11 kiacce — 136 yacos (4 yaca B Henento). Bo3MokHa KOPPEKTHPOBKA
o0IIero 4YHWclla 4YacoB, PEKOMEHJOBAaHHBIX IS H3Y4YEeHHS YYeOHOro Kypca, C Y4ETOM
WH/IMBUIYAILHOTO TIOAXOJa 00pa3oBaTENbHBIX OpPTaHM3alUid K YIIIyOJIEHHOMY H3yYSHHIO
anreOphl M Haval MATEMaTHYECKOT0 aHAIIN3a, B paMKaX COOJFOIEHUS THTHEHNYECKUX HOPMAaTHBOB
K He/lelbHOI 00pa3oBaTenbHOI HarpysKe.

NPEJMETHBIE PE3YJIbTATBI
K koH1y 00yueHus: 00y4aronuiicst moixy4uT cileayrone IpeIMeTHbIe Pe3yJIbTaThl:

10 kaacc
basossbIit YPOBEHb
Yucia 1 BLIYUCTIEHUS:

OTIEpUPOBATh TMOHATHUSAMH: DPAMOHAIBHOE W JCHCTBUTENHHOE YHWCIO, OOBIKHOBEHHAS
U IecATUYHAs IPOOk, IPOIICHTHI;

BBIMIONHATh apU(PMETHUECKUE OMNEpalud C PalUOHAIBHBIMH U JEHCTBHUTEIbHBIMU
YHCIIaMU;

BBITIOJIHSITh TMPUOMKCHHBIE BBIUMCICHUS, WCIOJB3ys IpaBWIa OKPYTJCHUsS, JeNaTh
MPUKUIKY U OLEHKY pe3yJIbTaTa BBIYUCIICHUI;

OTIEpUpPOBATh TOHATHSIMHU: CTENEHb C IEJbIM IIOKa3aTeleM, CcTaHgapTHas QopMma
3aIllCH JEHUCTBUTEIBHOIO YHCIIA, KOPEHb HATYpaJbHOW CTEIEHM, MCIIOIb30BaTh MOIXOMSAIIYIO
dbopMy 3amucu IEHCTBUTENBHBIX YHCEN IJISl PEUICHHUS MPAKTUYECKUX 3a/1ad W IMPEACTaBICHUS
JIaHHBIX



ONEPUPOBATH NOHATUSAMHU: CUHYC, KOCHHYC M TAHI'€HC MPOU3BOJIBHOTO YIJIA, NCIIOIb30BaTh
3aIrCh MPOU3BOJIBHOTO YIJIa yepe3 00paTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.
YpaBHeHNs1 M HEPABEHCTBA:

OnepupoBaTh NOHATUSAMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJI0€, PALIMOHAIIBHOE,
MPPaLMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE,

Bemonusate  mpeoOpazoBaHuss ~ TPUTOHOMETPUUYECKHUX  BBIPQKEHMH U peliarh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BrimonusaTe npeobpazoBaHus 1EbIX, pallMOHATBHBIX U UPPALIMOHANBHBIX BBIPAXKEHUN U
penaTb OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS! U HEPABEHCTBA JJIs PELICHUS] MaTEMaTUYECKUX 3aJad U 3a7a4 U3
Pa3IMYHBIX 00JIACTe HAYKU U peabHON KU3HH.

MogenupoBaTh peajibHble CHUTYAIlMM Ha S3bIKE alreOpbl, COCTABISATH BBIPAKCHHS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 3a/layM, HCCIEN0BaThb IOCTPOCHHBIE MOJEIU C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DOyHKIUH U TpapUKH

OnepupoBaTh NOHATUAMU: PYHKIIHS, CIIOCOOBI 3aAaHusl (PYHKIIMH, 00JIaCTh OMpeeNIeHuUs
¥ MHOXKECTBO 3Hau€HUM QyHKIMH, Tpaduk QYHKIINH, B3AUMHO 00paTHbIe (QYHKIUU.

OnepupoBaTh MOHATHAMHU: YETHOCTh W HEUETHOCTh (QYHKUIWHW, HYIMH (QYHKIHH,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonbs3oBate rpaduku GyHKIUHN 1715 pElIeHUs YPaBHEHUN.

Crtpouth M 4uTaTh TpaQUKH JUHEHHON (QYHKIHMU, KBaIpaTUIHON (YHKIWHU, CTETIEHHON
(GYHKIINH C LIEIbIM TTOKa3aTeNeM.

Ucnonb3oBath rpaduku GyHKIUNA UIsI UCCIAEAOBAHUS MPOILIECCOB U 3aBUCHUMOCTEH TPHU
pelIeHny 3a/ad U3 APYTrux y4eOHbIX NMPEAMETOB M PEaJbHOM KU3HU; BBIpaXKaTh (opMyliaMu
3aBUCUMOCTH MEXIY BEIMUNHAMH.

Hauyana maTtemMaTnueckoro aHajimsa

OnepupoBaTh MOHATHSAMH: MOCIEI0BATENbHOCTb, apupMeTUUecKas U reoMeTpudecKas
IIPOTPECCUU.

OrnepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIIAsi TEOMETpUUECKAs POTPECCHs, CyMMa
0EeCKOHEYHO yObIBAIOIIEH reOMETPUUECKON TPOrPECCUH.

3agaBaTh NOCIEI0BATEIBHOCTH PA3TUUHBIMU CIIOCOOAMU

Hcnonp30BaTh CBOMCTBA MOCIEI0BATEIIBHOCTEN U NIPOIPECCUI AJI PEIIECHUs pEaJIbHBIX
3a/1a4 MPUKJIIAHOTO XapakTepa.

MHo:KecTBa U JIOTHKA

OnepupoBaTh NOHIATUSIMH: MHOXKECTBO, OTIEpalliy HaJl MHO)KECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapaT JUisi ONMCaHUs pealbHBIX MTPOLIECCOB
U SIBJICHUM, IPU PEILIeHUH 3a7a4 U3 JPYTuX y4eOHbIX MPEeIMETOB.

OnepupoBaTh NOHATUSIMU: OIPEIEIIEHNE, TEOPEMA, CIEICTBUE, 10KA3aTENBCTBO.

Yri1y0/1eHHBIH YPOBEHb

Yuciaa 1 BLIYHCTICHUS

CB000OHO OTIEPUPOBATH TOHIATHUSAMU: PAIIHOHATEHOE YUCII0, OECKOHEYHAS IEPUOINIECKast
JIpoOb, TPOIEHTHI, UPPAMOHATHLHOE YHCIIO; MHOXKECTBA PAIMOHAIBHBIX U JIEHCTBUTEIBHBIX
YHCEeIT; MOJIYJIb AE€HCTBUTEIBLHOIO YHCIIA.

[IpuMeHaTh APOOH U MPOIICHTHI IJIs PEIICHUS MPUKIIATHBIX 3a71a4 U3 Pa3JIMYHBIX OTpacieit



3HAHUU U peabHOM KU3HU.

[TpumensTh NpUOIMKEHHBIE BBIYUCIICHUS, MPaBUIa OKPYTJICHHS, MPUKUAKY U OLICHKY
pe3yJibTaTa BEIYMCIEHUN.

CB0oOOIHO oOmepupoBaTh MOHATHEM: CTENEHb C IIEJIbIM IOKa3aTelieM; HCI0JIb30BaTh
NOAXOANIYI0 (OpMY 3amUCH JIEHCTBUTENbHBIX YMCET ISl pEelIeHHs MPAaKTHUYEeCKUX 3a7ad U
MPEJICTaBICHUS TaHHBIX.

CB000OHO OnIEpUPOBATh MOHATHEM: apU(METUUECKUI KOPEHb HATYPaJIbHOM CTENEHH.

CB000/IHO ONIEpUPOBATH MOHATUEM: CTEIICHD C PAI[HOHAIBHBIM IIOKA3aTEIEeM.

CB00OHO OmMepUpOBaTh MOHATHAMHM: JOTapU(PM YHCIA; ACCATUYHbIE U HATypajbHBIC
norapumel.

CB00OIHO omnepHpoBaTh NMOHATUSMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC UYUCIIOBOIO
apryMeHTa.

OnepupoBarh NOHIATUSIMH: aPKCUHYC, ApPKKOCUHYC U apKTAaHT€HC YUCIOBOTO apryMeHTa.
YpaBHeHusI 4 HEPABEHCTBA

CBoOOmHO  omepupoBaTh  MOHATHUAMU:  TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPaBHEHUS-CIICACTBUS; PABHOCUJIbHBIC HEPABEHCTBA.

[IpuMeHsTh pa3IUYHbIE METOABl PELICHHUS PalUMOHANBHBIX U APOOHO-pAIIMOHATBHBIX
YpaBHEHHIA; TPUMEHSATh METO HHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB.

CB00OJIHO omepupoBaTh MOHATUSAMHU: MHOTOWIEH OT OJHOM NEPEMEHHOM; MHOTOYJIEH C
HEeNBIMA K03 (DUITUeHTaMH, KOPHU MHOTOUWICHA; TPUMEHSTH JeJICHIE MHOTOYJICHa HA MHOTOYWICH
¢ ocTaTkoMm, Teopemy besy u reopemy Buera qys pemienus 3anay.

CB0OOOIHO oOmnepupoBaTh MOHSATUSAMM: CHCTEMa JIMHEHHBIX YypaBHEHUI, MaTpula,
OTpeAeNuTeNh MaTpullbl 2 X 2 W ero TeOMETPUYECKHUH CMBICT;, HCIOJIB30BaTh CBOWCTBA
ompeAenuTeNnst 2 X 2 sl BBIYUCICHUS €r0 3HAYCHUS, IPUMEHSTh ONpPEeNSTUTENN sl PeIeHUs
CUCTEMbl JIMHEWHBIX YpaBHEHUN; MOAENUPOBATH PEalbHbIE CUTYallUd C TMOMOIIBI0 CHUCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIenoBaTh IOCTPOEHHBIE MOJAEIM C TMOMOINBIO MaTpul] H
oTnpeAenuTeNel, MHTePIPETUPOBATh MOIYUYEHHBIN pe3ynbTarT.

Hcnonb3o0Bathk cBOMCTBA AEMCTBUI ¢ KOPHSAMU /JIsl MpeoOpa30BaHUs BBIPAKEHHN.

BoinonusaTe npeoOpa3oBaHMsl YHCIOBBIX BBIPDAKEHUH, COAEPKALIUX CTEHEHH C
PalMOHATILHBIM [TOKA3aTEIEM.

Hcnonb3oBate cBoWcTBa JiorapudMoB Ui  MpeoOpa3oBaHUs  JOrapuPpMHUUECKUX
BBIPAKEHUM.

CBoOosHO  omepupoBaTh  MOHATUSMHM:  MpPpAaLMOHAJbHbIE,  IOKa3aTeslbHblE U
norapuMuUecKue ypaBHEHHsI; HAXOJAUTh MX PEIICHUS C MOMOIIBI0 PaBHOCHIBHBIX MEPEX0/I0B
WJIM OCYIIECTBIISAS TPOBEPKY KOPHEH.

[IpuMeHsSTh OCHOBHBIE TpPUTOHOMETpUYEcKHe (GopMmyibl g MpeoOdpa3oBaHUS
TPUTOHOMETPHUYECKIX BBIPAKCHHIA.

CB0OOOIHO oOmepupoBaTh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE; HPUMEHSThH
HE00XouMbIe (POPMYIIBI JUTSl PEILICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUI.

MonenupoBaTh pealibHbIE CHTyallMM Ha $3bIKE anreOpbl, COCTaBISATh BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3a/a4yM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM armapaTa anreOpebl.

DOyHKUUH U rpaduKH

CBOOOIHO OmepHpoBaTh MOHATUAMU: (PYHKIHS, CIOCOOBI 3alaHus (DYHKIHU; B3aUMHO
obpaTtHble (QYyHKIIUH, KOMIO3UIUS (YHKIHM; rpaduK (QYHKIUU; BBIIOJHATH 3JIEMEHTapHbBIC
npeoOpa3zoBanus rpaduKoB GyHKIIHM.



CBoOosHO omnepupoBaTh MOHATHSAMHU: OOJACTh OINpPENECIECHUS M MHOKECTBO 3HAYEHUH
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA.

CBoOoOHO omepupoBaTh MOHATUSAMH: YETHbIE M HEUYETHbIE (YHKLUHU, MEPUOIUYECKHE
(GyHKLIMH, HPOMEKYTKM MOHOTOHHOCTH (YHKLUMH, MAaKCUMyMbl U MHMHUMYMBl (DYyHKIUH,
HanOoJIbIIIee M HAUMEHbIIIee 3HaYeHNE (PYHKIIUU Ha IPOMEKYTKE.

CBo6oHO OmepupoBaTh MOHATUSAMHU: CTENEHHAs (YHKIHS C HATypaJIbHBIM U IIEIBIM
MoKasaresneM, rpaguK CTeNneHHOW (YHKIMM C HATYpaJlbHBIM W IEJbIM MOKa3aTelieM; rpaduk
KOPHS N-0 CTETIeHH KaK (PYHKIIUM OOpATHOM CTENCHH C HaTypaJlbHBIM IIOKA3aTEIEeM.

OnepupoBaTh NOHATUSAMM: JHMHEWHHas, KBaJIpaTU4Has M JpOOHO-TMHEHHas (QyHKIUY;
BBITOJIHATH 3JIEMEHTapHOE UCCIIEIOBAaHUE U IOCTPOCHHUE UX TPa(UKOB.

CBo0OosHO onepupoBaTh MOHATUAMU: MOKa3aTeNbHas U Jorapupmudeckas GyHKLINU, UX
CBOMCTBA U IpadMKU; UCIIOJIb30BaTh UX IPa)UKU AJIs pEIIEHUS] YPaBHEHU.

CBo06oHO onepupoBaTh MOHATUSAMHU: TPUTOHOMETPHUECKAsT OKPYXKHOCTb, ONpE/eIeHue
TPUTOHOMETPUUYECKUX (DYHKLUH YUCIOBOTO apryMEeHTA.

Hcnons3oBare Tpaduku GYHKIMA IS UCCIICOBAHMS MPOIECCOB U 3aBUCUMOCTEH TIPH
pelIeHNH 3a/1a4 U3 IPYTUX Y4EeOHBIX MPEIMETOB M PEAIbHOW KM3HH; BBIpAXaTh (HopMyiamu
3aBHCUMOCTH MEX/1Y BETUINHAMH.

Hauana maTeMaTH4ecKOIro aHAIN3a

CB00OJIHO omepupoBaTh MOHATUSAMU: apu(MeTndeckass U TeoMeTpuyecKas Mporpeccus,
0ecKOHEeUHO yObIBarOLIasi FeOMETPUUECKasi MPOrpeccHsl; TMHEUHBIA 1 SKCIIOHEHIMAIbHBIN POCT,
(dopMyIa CI0XXHBIX POLIEHTOB; UMETH MTPECTABICHUE O KOHCTAHTE €.

Mcnonp30BaTh MPOTpeccHy ISl PEHICHUS pealbHBIX 331a4 MPUKJIIaTHOTO XapaKTepa.

CB0oOOHO  oOmepupoBaTh MNOHATHUSMU: IOCJIEIOBATENBHOCTb, CIIOCOOBI  3aJaHUS
M0CJIEI0BATEIbHOCTENH, MOHOTOHHBIE 1 OPaHHUYEHHBIE ITOCIIE0BATEIbHOCTH; TOHUMATh OCHOBBI
3apOXKAECHUS MAaTEMaTHYECKOr0 aHalIN3a KaK aHajau3a OECKOHEYHO MaJIbIX.

CB006oHO onepupoBaTh MOHATHUSMU: HENpepbIBHbIE (DYHKIMM; TOUYKU pa3pbiBa rpaduka
(GYHKIIMH; aCUMIITOTHI Tpaduka QyHKIUY.

CB0OOHO OmepupoBaTh MOHATHEM: (YHKIUS, HEMpPEPHIBHAs HA OTPE3Ke; NMPHUMEHSTh
CBOICTBa HEMPEPHIBHBIX (QYHKIIUH JIJIsl pelIeHus 3a/1a4.

CB0oOOHO oOmEepUpOBaTh TOHATHSAMH: TII€pBasi W BTOpas MPOU3BOAHBIC (DYHKIUH,
KacaTeJbHast K rpauky QyHKIUH.

Bbuucnare mpou3BOMHBIE CYMMBI, TPOHM3BEACHHUS, YAaCTHOTO M KOMIIO3HMIIMU JIBYX
(GyHKLUH; 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (QYHKLUH.

Hcnonp30BaTh reOMETpUUECKUN U PU3UUECKUIT CMBICI IPOU3BOIHOM [UIs pELLICHHSI 33/1a4.
MHoxkecTBa U JIOTHKA

CB000/1HO OMEPHPOBATH MOHATHSIMU: MHOXKECTBO, OIIEPALIUU HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JJIs OMUCAHUS PEAbHBIX MPOLIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

CB0oOOIHO oOmepupoBaTh IMOHATUSMHU: OINpEeNieHue, TeopeMa, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelIbCTBO, pPAaBHOCWIBHBIC YpaBHEHHUS W
HEpaBEHCTBA.

11 kaace
ba3oBblii ypoBeHb

Yucya ¥ BLIYMCTIEHUS:



ONEpUPOBATHh TMOHATHUSAMHU: HATYPAJIbHOE, LEJ0€ YHUCIO, HCIIOIb30BaTh MPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEIl, Pa3JIOKEHUE YUCIIa Ha IPOCTHIE MHOXKHUTEN AJIs PELIEHUS 3a4a4;

ONEepPUPOBATH NOHATUEM: CTEIIEHb C PAIMOHAIBHBIM IIOKA3aTEIIEM;

OTIEpUPOBATH MOHATUSAMU: JIOTapU(dM Uncia, AECATUYHBIE U HATypalibHbIC JIOrapu(PMBbI.
YpaBHeHusI 1 HEPABEHCTBA:

NPUMEHSTh CBOMCTBa CTENEHU Il MpeoOpa3oBaHUsl BBIPAKEHUH, ONEPUPOBATH
MOHATUSAMH: II0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE TUIIbI TOKA3aTEIbHBIX
YPaBHEHUI U HEPABEHCTB;

BBIMOJHATH MPEoOpa3oBaHMsl BBIPAKEHUH, COAEpKAIIUX Jorapudmbl, ONEPUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME M HEPaBEHCTBO, pELIaTh OCHOBHBIC THIIBI
Jorapu(pMHUECKUX YPaBHEHUN 1 HEPABEHCTB;

HaXOJUTh PELICHUS IPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIepUPOBATh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUI U €€ peleHHe,

HCIO0JIb30BaTh CUCTEMY JIMHENHBIX YPaBHEHUN AJIs pELICHMs] TPAKTUYECKHUX 3a/1a4;

HAaXOJIUTh PEUICHUS IPOCTEHIINX CUCTEM U COBOKYITHOCTEM pPAllMOHAJIbHBIX YPABHEHUN U
HEPABEHCTB;

MOJIETTUPOBATh peajbHble CUTYAIlUU Ha S3BIKE alNreOpbl, COCTABISITh BHIPAKEHUS,

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 33/Ja4d, UCCIEN0BATH IMOCTPOCHHbIE
MOJIEJIH C UCTIOIb30BAaHUEM allapara ajreOpsl.

DOYyHKIUH U TPapUKH:

ONEepUPOBATh MOHATUSMU: TMepuogudeckas (QYHKIUS, MTPOMEKYTKH MOHOTOHHOCTH
(GyHKINHU, TOYKH SKCTpeMyMa (YHKIHMH, HanOoJblllee M HaWMEHbIEe 3HAUYCHHsS (PYHKIUH Ha
POMEXKYTKE, UCTIOIb30BaTh UX Ul UCCIIEIOBaHUS (PYHKIIMH, 3aJaHHOU rpadukom;

ONEepUpOBaTh  MOHATHSMU:  TpadUKu  IOKa3aTeNbHOW,  Jiorapudmuyeckoil  u
TPUTOHOMETPUUYECKUX (QYHKIMH, N300paXkaTh X Ha KOOPJMHATHOM IJIOCKOCTH U HMCIIOJIb30BaTh
JUIsl pEIIEHNs] YPAaBHEHUN U HEPABEHCTB;

n3o0paxaTb Ha KOOPJIAMHATHOW TIJIOCKOCTUM TpaduKH JIMHEHHBIX YypaBHEHUN U
MCIIOJIb30BATh UX JUISl PEIIEHUs] CUCTEMBI JINHEWHBIX YpaBHEHUM;

UCIIONIb30BaTh Tpaduku (YHKIUN A8 UCCICAOBAHMS TPOIECCOB M 3aBHCHUMOCTEH M3
JPYTUX y4EOHBIX TUCIUIUINH.

Havana MmaTeMaTH4eCKOro aHaJIM3a:

OIIepUPOBATh NOHATUSAMU: HENPEPhIBHAS (PYHKIINS, TPOU3BOIHAS (PYHKIIUH,

UCIOJIb30BATh T€OMETPUUYECKUNA M (PU3UUYECKHI CMBICIT TPOU3BOAHOM JUIs peIIeHus

3ajay;

HAXOJUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKUIUN, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEIEHNUS, YACTHOTO (PYHKIIUA;

UCMOJIb30BaTh TMPOMU3BOJHYIO JUIS HCCIENOBAaHUS (YHKIMM HAa MOHOTOHHOCTh H
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIAEIOBAHUS K TOCTPOSHHIO IPahuKOB;

MCII0JIb30BaTh IIPOU3BOAHYIO Il HAXOXKACHHS HAWTYUILEro PEIIEHUs B IPUKJIAHBIX, B
TOM YHCJIE COLIMATIBHO-DKOHOMMYECKHUX, 3a/1a4ax;

ONEepUPOBATH MOHATUAMU: MEPBOOOpa3Hask U MHTErpall, IOHUMATh T€OMETPUUYECKUNA U
buznyecKuit CMBICIT UHTErpaa;

HaXOJUTh NEepBOOOPa3HbIE 3JIEMEHTAPHBIX (PYHKIUI, BEIUUCIIATH HHTErpall 1o Gopmyie
Herorona-JleiOuua;

pemath MpUKIJIAAHbIEC 33]a4d, B TOM YHCJIE COIMATbHO-?PKOHOMUYECKOTO U (pr3nuecKoro
XapakTepa, CpeCTBAMU MaTEMaTUYECKOI0 aHaJIN3a



Yriy01€éHHbBIH yPOBEeHb

Yuciia 1 BbIYUCIICHUSA:

CBOOOJTHO OINEpPHPOBATh MOHATHSAMH: HATypaJbHOE M LEJI0e YHUCI0, MHOXECTBa
HaTypaJIbHbIX U LENbIX YUCEN, UCIOIb30BaTh MPU3HAKU AeaumocTtu nenslx yucen, HOJ n HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh anroput™ EBkinnna;

CBOOOJIHO ONEPHPOBATH MOHATUEM OCTATKA 10 MOJYJIIO, 3alIUChIBATh HATypallbHbIE YHCIIa
B PA3JIMYHBIX TIO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJIHO OINEPUPOBAThH MOHATUAMU: KOMIUIEKCHOE YHMCIO M MHOXECTBO KOMIUIEKCHBIX
YHCell, MPEICTABIATh KOMIUICKCHBIE YHCIa B anreOpandeckoid W TPUTOHOMETPUYECKOH (opme,
BBINOJIHATH apUPMETUIECKHE ONIEPALMU C HUMH U N300paXkaTh HA KOOPJMHATHOW TJIOCKOCTH.
YpaBHeHUsS U HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATH  MOHATHSAMHM:  HMppallOHAlbHbIE,  IOKa3aTelIbHbIE U
JorapupMUUECKUEe HEPABEHCTBA, HAXOIUTh UX PELICHUS C TOMOIIBIO PABHOCHIIBHBIX IIEPEX0/IOB;

OCYIIECTBIATH OTOOp KOpPHEH MpU pElIeHUH TPUTOHOMETPUUYECKOTO YpaBHEHUS;

CBOOO/JIHO ONEpUpPOBaTh IMOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NPUMEHSTh
HE0O0X0auMBbIE (OPMYIBI Ui PEUICHHUS OCHOBHBIX THIIOB TPHUTOHOMETPHUYECKUX HEPABEHCTB;

CcBOOO/IHO OIIEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB,
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOANUTh PEILICHUS

CUCTEMBl M COBOKYIIHOCTEH pPalMOHAJIBHBIX, HPPALMOHAIBHBIX, ITOKA3aTECJIbHBIX U
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB,;

peliath palloOHAJIbHbIE, HUpPpalMOHAJIbHBIE, II0Ka3aTellbHble, Jorapumuyeckue Hu
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEp KAILNE MOLYJIN U ITapaMeTpBbIL;

OPUMEHSATH rpauueckue METO/Ibl Ul PELIeHNs YpaBHEHUI U HEPABEHCTB, a TaKXKe 3a1a4
C IapaMeTpaMy;

MOJIEJIMPOBaTh pEAIbHbIE CUTyallUM Ha SI3bIKE aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 337]a4M, UCCIIEA0BATH IOCTPOCHHBIE MOJIEIIN
C MCIOJIb30BAaHUEM aIlliapara aireopbl, HHTEPIPETUPOBATH NOJYyUYEHHBIN pe3ysbTar.

DOyHKIUH U TPaQUKH:

CTpOUTH I'padUKU KOMMO3ULMHU (YHKLIUH C TIOMOIIBIO AJIEMEHTAPHOTO HCCIEeI0OBaHUS U
CBOWCTB KOMITO3UIIMH ABYX (DYHKIIHIA;

CTPOMUTH T€OMETpUYECKUE 00pa3bl ypaBHEHUM 1 HEPABEHCTB HAa KOOPUHATHOM MJIOCKOCTH;

cBOOO/IHO OTIEPUPOBATH MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSTh PYHKLINHU JJI1 MOJIECTUPOBAHUS U HCCIEI0BAaHUS PEATbHBIX MPOIIECCOB.
Hayana MaTeMaTH4eCKOI0 aHAJIM3A:

UCMOJb30BaTh TMPOMU3BOJHYIO JUIS HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTh H
JKCTPEMYMBI,

HaXOJUTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

HCIIOJIB30BaTh MIPOU3BOAHYIO I HAXOKICHUs HAWUIY4IIEero PelleHys B IPUKIAAHBIX, B
TOM YHCJIE COLMAIBHO-KOHOMUYECKHX, 3aJa4ax, IS ONpPENENIEHUsT CKOPOCTH M YCKOPEHUS
nporiecca, 3alaHHOro (opMyIoi Uil rpadukom;

CBOOO/THO ONIEPUPOBAThH MOHATUSAMHU: NIEPBOOOPA3Hasi, ONpeAeICHHbIN HHTErpal,

HaXOJUTh [IEPBOOOPA3HBIE FTTEMEHTAPHBIX (PYHKINN U BBIYUCIIATH HHTETPAJ 110 popMyIie

Hrrotona—Jleionuna;

HaXOJAUTh MJIOUIAIH IJIOCKUX (PUTYp U 0OBEMBI TEJ C TOMOILBIO UHTErpaa;



UMETh TPEJICTABICHUE O MaTEeMAaTHYeCKOM MOJICIIMPOBAHUU Ha TPUMEpPE COCTABJICHUS
muddepeHIMATBHBIX YPaBHEHHUI,

pemarh MPUKIAJIHbIC 33a4d, B TOM YHCJIE CONUAIbHO-YKOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, Cpe/l.

COJAEP)KAHUE YYEBHOI'O KYPCA (I10 'OJJAM OBYYEHMUS)

10 knace
ba3oBblii ypoBeHb

Yuciia 1 BBIYUCICHUSA

Panyonanenble yncna. OObIKHOBEHHBIE U I€CATHUHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu. Apudmernueckue omepauMd ¢ palMOHAIBHBIMU  YHCIAMH,
peoOpa3oBaHusl YUCIOBBIX BbIpakeHUW. [IpumeHeHue apoOell M NPOLEHTOB ISl PEIIECHUs
IIPUKJIAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIBHON KU3HH.

JeiictBuTenpHble uncna. PanuoHanbHble W MPpAMOHANBHBIC YMCIa. ApUPMETHIECKHE
orepanuu ¢ ACUCTBUTEIbHBIMU yHciaMu. [IpuOnukéHHble BHIYMCIEHUS, IIPaBUIa OKPYIJIEHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenb ¢ nenbM nokasaresneM. CtannaptHas ¢opma 3anucu JeHCTBUTENBLHOIO YUCIA.
Hcnonb3oBanue mnoaxoisimied QopMmbl 3amMcHd  ACHCTBUTENBHBIX YHMCEN JUId PELICHUS
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypaJdbHOM cTeneHu. JleHcTBUS ¢ apupMeTHYeCKUMU
KOPHSIMH HAaTypaJIbHOM CTEIIEHHU.

CuHyc, KOCUHYC U TaHT€HC YHCJIOBOrO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCIIOBOT'O apryMEHTA.

YpaBHeHHUs U HEPABEHCTBA

ToxnaecTBa u TOXKAECTBEHHbIE TPEOOPA3OBAHMSL.

[TpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMyIIBL.

VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHcTBO, pelleHue HepaBeHCTBA. Merog
MHTEPBAJIOB.

Pemenue nensix u 1poOHO-palliOHaIbHBIX YpaBHEHUI U HEPABEHCTB.

Pemenne nppannoHalbHBIX YpaBHEHHW W HEPAaBEHCTB. PenmieHne TPUrOHOMETPUYECKUX
YPaBHECHHU.

IIpuMeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3INyYHbIX o0JacTel HayKH U peabHOM KU3HU.

DOyHKUUH U rpaduKH

Oynk1us, cnocoOwl 3a1anus GyHkuuu. ['paduk Gynkiun. BzanmHo o6paTHbie pyHKIMU.

Ob6nacTp onpeneneHuss © MHOXKeCTBO 3HaueHuH pynkuu. Hynmu ¢pynkuuun. [pomexytku
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (QYHKITHH.

CrenenHas pyHKIUS ¢ HaTypaJlbHbIM M LEJNbIM Moka3aTeneMm. E€ cBolicTBa u rpaduk.
CaotlicTBa 1 rpaduk KOpHS N-0if CTENeHN.

TpuroHomeTpuyeckas OKPY)KHOCTb, OHNPEAEIEHHE TPUTOHOMETPHUUECKUX  (YHKIMH
YHCIIOBOT'O apryMEHTA.



Havana maTeMaTH4ecKOro aHajaimn3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJJaHUS MTOCIEI0BATEILHOCTEH.

MOHOTOHHBIE TTOCIIEIOBATEIHHOCTH.

Apudmernueckass U reoMmerpuueckas mporpeccuu. beckoHeuyHo — yObIBaroas
reoMerpuueckas nporpeccus. CymMma OECKOHEUHO YOBIBAIOIICH NeoOMEeTpUYECKOW MpOorpeccuu
dopmyna CIOXKHBIX MPOLEHTOB. Vcrnonbp3oBaHHe MPOTPECCHM AJISl PEIICHUs pealbHbIX 3adad
MPUKIIATHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

MHOecTBO, onepaiuu Haja MHOXecTBamu. Jluarpammel Ditnepa—Benna. [IpuMmenenue
TEOPETUKO-MHOKECTBEHHOI'O ammapaTa JJisi ONMUCAHHs PeajibHBIX IMPOLIECCOB U SIBICHUM, MPHU
pEIIeHUH 3329 U3 IPYTUX yIEOHBIX MMPEIMETOB.

Omnpenenenue, Teopema, CIEICTBUE, JOKA3aTENbCTBO.

Yri1y0/1eHHBIH YPOBEHb.

Yuciia 1 BBIYUCICHUSA

Panmonanbubie yncna. OOBIKHOBEHHBIE U JCCATHYHBIC APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuojuyeckue apodu. Ilpumenenue apoOeit 1 MPOLEHTOB YISl peleHUs IPUKIIaIHbIX 33134 U3
PAa3JIMYHBIX OTpACIICH 3HAHUHI U PEaJIbHOMN KU3HU.

JeiicTBuTenpHble uncia. PanmoHanbHble U UppalMOHAIbHBIE Yucia. ApupMeTHYecKue
OIEepalMy C JECHUCTBUTEIBHBIMU 4YHcCiIaMU. MOIyib NEUCTBUTENBHOIO YHMCIIA M €r0 CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCICHUS, MpaBWJIa OKPYIJIEHUs, MNPUKUAKA M OLEHKAa pe3ysbTara
BBIYHCIICHUM.

Crenenb ¢ uensiM nokasareneMm. bunom Herotona. Mcnons3oBanue noaxonsiieit popMbl
3aIUCHU ACUCTBUTENBHBIX YHMCEII JUIsl pEIIEHUS TPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

Apudmernueckuit KOpeHb HATYpAJIbHOM CTETIEHU U €ero CBONCTBA.

CreneHp ¢ palMOHAIBHBIM TIOKA3aTENIEM M €€ CBOMCTBA; CTENEHb C JCHCTBUTEIBHBIM
MIOKA3aTeJIEM.

Jlorapudm uncina. CpoiictBa norapugma. JlecaTHUHbIE U HaTypaJbHbIE JOTapU(MBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YMCIIOBOTO apryMEHTa.

ApKCHHYC, QpKKOCUHYC U apKTaHI'€HC YUCIOBOT'O apryMEHTA.

YpaBHEHHUsI U HEpABEHCTBA

ToxnecTBa W TOXIECTBEHHblE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHHUSI U YpaBHEHUA-CIIeICTBUS. HepaBeHCTBO, pelIeHe HEpaBEHCTBA.

OCHOBHBIE METO/IbI pEIIEHUS 1IeNBbIX U JPOOHO-pallMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.
MHorouseHsl OT OJHOU IIEpEMEHHOM. J[eleHre MHOTOWIEHAa Ha MHOTO4WIEH ¢ OCTaTKoM. Teopema
be3y. Muorouiens! ¢ uenasiMu kodgurentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCTOBBIX BBIPAXKEHUN, COAEPKAIINUX CTETIEHU U KOPHH.

WppanuonaneHple  ypaBHEHUs. (OCHOBHBIE METOAbl PELIEHUS HUPPALUOHAIBHBIX
YpaBHEHUI.

[TokazaTenbHble ypaBHEHUS. OCHOBHBIE METO/BI PEIICHHUS I0KA3aTEIbHBIX YPaBHEHU.

IIpeoOpa3oBanue BIpakeHui, cofepkanux jorapumsl. Jlorapupmuueckue ypaBHEHUS.
OCHOBHBIE METO/IBI PELICHUS JTOTapU(PMUUYECKUX YPAaBHEHUH.

OcHoBHBIE TpUTrOHOMeTpuueckue ¢Gopmyisl. IIpeoOpazoBaHHe TPUTOHOMETPUUYECKUX
BBIPAKECHUM. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemienue cucteM JHMHEHHBIX ypaBHEHMH. MaTpuiia CHUCTEMbI JIMHEWMHBIX YpaBHEHHH.



Onpenenurennb MaTpUipl 2 X 2, €ro reOMETPUYECKUN CMBICT UM CBOMCTBA; BBIYUCICHHE €r0
3HA4YCHUS, IPUMEHECHUE ONPEIEINUTENS UIsl PEIICHUSI CUCTEMBI JIMHEWHBIX YpaBHEHUN. Pemienne
IIPUKJIAIHBIX 33[a4 C MOMOLIBIO CUCTEMBI JIMHEWHBIX ypaBHeHHU. VccnenoBanue mocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONIPEACIUTEIICH.

[TocTpoeHne MaTeMaTH4ECKUMX MOJENIEH PEaJIbHOM CUTyallMy € IOMOINBIO YPABHEHHUN U
HepaBeHCTB. [[puMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a1a4 U 3a/1a4
U3 PA3IUYHBIX 00J1aCTel HAYKU U peaibHOMN JKU3HU.

DOYyHKIUMN U TPaPUKH

OyHKusA, cnocodbl 3agaHud (QyHKuu. B3aumHo oOpathble ¢yHxnuu. Kommosunums
¢ynkuunit. ['paduk pynkuuu. DnemeHTapHbIe Ipeodpa3zoBaHus TpapuKoB ()yHKIIHA.

OO6nactp onpeneneHus U MHOKECTBO 3HaueHuH ¢pyHkuuu. Hynu @ynkuun. Ipomexyrku
3HaKonocTosHcTBa. YErHpie n HeuéTHhie QyHKUuU. Ilepuogmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (YHKIHMH. MaKkCUMyMbl 1 MUHHUMYMBI QyHKIuU. Hanbomnpiiee u HanMeHbIIee
3Ha4YeHUs (PYHKIIUU Ha TPOMEKYTKE.

Jlunelinas, KBagpaTHIHas U JpoOHO-THHEHHAS QYHKIHH. DIIEMEHTapHOE UCCIICIOBAHHE 1
MOCTPOCHHE UX TPAPHUKOB.

CreneHHas (QyHKLUS C HaTypaJbHBIM U LeJbIM IoKa3aTeneM. EE cBoiicTBa u rpadux.
CpoiicTBa u rpaduk KOpHA n-of CTelneHW Kak (PyHKIMM OOpaTHOM CTENeHH ¢ HaTypajJbHBIM
[I0Ka3aTeJIeM.

[Toka3zarenbHas u norapudmuyeckas QyHKIUM, UX CBOMCcTBA U rpaduku. Mcnonab3oBaHue
rpaduKoB QYHKIUH U pelieHns: ypaBHeHUH. TpuronoMeTpryecKkasi OKpYKHOCTb, OTIPEIeIIeHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apryMEHTA.

@OYHKIMOHATbHbIE 3aBUCUMOCTH B pEalIbHBIX MpoLieccax U ABIEHUSX. [ papuku peaabHbIX
3aBUCUMOCTEN.

Havana maTeMaTH4eCKOro aHaIn3a

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIEI0BaTEIbHOCTEH. MeTo MaTeMaTHYeCKOn
UHIAYKUUA. MOHOTOHHBIE M OrpaHUYECHHBIE IIOCIIENOBATEIBLHOCTH. MICTOpUSA BO3HMKHOBEHUS
MaTeMaTUYeCKOIo aHalln3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass W reoMeTpuyeckas Iporpeccud. beckoHeuHo — yObIBarolas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH reoMeTpHUYecKOM MpPOTPECCHH.
JIuHEeNHBIN M OKCHOHEHIUAIbHBIA pocT. Yucimo e. Dopmyna CIOXKHBIX IPOLICHTOB.
Hcrnionb3oBaHue NMPOTpeCCUu Il pELICHUS PEANIbHBIX 3a1a4 IIPUKIIAJHOTO XapaKTepa.

HemnpepbiBHble ¢QyHKIMM M UX CBOMCTBA. TOUYKM pa3pbiBa. ACHUMOTOTHI IpaduKOB
¢byuknuii. CBoiicTBa (yHKIUN HENpephIBHBIX Ha OTpe3ke. MerTosa MHTEpBAJIOB ISl pELICHHS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpephIBHBIX (GYHKIIHM JJIsl pelIeHus 3a/1a4.

[TepBas u BTOpas nponsBoaHbIe GyHKIMU. OnpeneneHue, reoMeTpUIeCKIi U (HU3MIeCKUi
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelbHOM K rpaduky QyHKIUH.

[TpousBonHbIe eMeHTapHbIX QyHKIMNA. [Ipor3BoIHAS CyMMBI, TPOU3BEICHHS, YACTHOTO
¥ KOMIO3UIINU QYHKIUH.

MHuoxecTBa H JIOTHKA

MHoxecTBO, onepaliii HaJ MHOKECTBAMU U UX CBOMcTBa. J(narpammel Diinepa — BenHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO anmapara I ONHUCAHMUS PEAIBbHBIX IIPOLECCOB H
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyYeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MAaTeMAaTHYECKOro  OOBEKTa,  CIEICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIbHBIE YPABHEHUS.



11 kaace
ba3oBrlil ypoBeHb

Yuciia 1 BBIYUCICHUA

HarypanbHsle u nensle yucna. [Ipu3Haku 1eIMMOCTH LIETIBIX YUCEL.

Crenens ¢ panuoHanbHbIM NOKa3aresneM. CBONCTBA CTEIICHH.

Jlorapudm uncna. JlecsiTHUHBIC U HATYPaJIbHBIC JOTapU(MBL
YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3oBanue BEIpAXKEHUH, COJIEPIKAIIUX JTOTAPUPMBI.

[IpeoOpa3oBanue BEIpAKEHUH, COJEPKAIIUX CTETICHH C PAIIMOHATILHBIM ITOKa3aTeNIeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHsI 1 HEPABEHCTBA.

CucreMbl NTUHEHHBIX ypaBHEHUM. PelleHne NpUKIagHbIX 3alad C MOMOLIbI) CHCTEMBI
JMHENHBIX YpaBHEHUH.

CucreMbl U COBOKYITHOCTH palliOHAJIbHBIX YPaBHEHUH U HEPABEHCTB.

ITpuMeHeHne ypaBHEHM, CUCTEM U HEPABEHCTB K PEILIECHUI0 MATEMaTUYECKUX 3a7ad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HU.

DOyHKIUH U TpapUKH

Oynkuus. [lepuoanyeckue ¢yHkumu. [IpoMexXyTkM MOHOTOHHOCTH — (DYHKIUH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HaumOosbliee m HauMeHbllee 3HaueHUE (DYHKLIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rpauKH.

[TokazarenbHas u norapupmMuyeckas QyHKIMH, UX CBOMCTBA U rpaQuKy.

Hcnonb3oBanue rpadukoB QyHKIMHA A1 pelieHUs] ypaBHEHUN U IMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMHA Ui MCCIeI0BaHUS MPOLIECCOB U 3aBHCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.
Havajia MaTeMaTH4Y€CKOro aHAIN3a

HenpepsiBHble pyHKIIMN. METOA HHTEPBAIOB /IS peIlIeHUs] HEPABEHCTB.

ITpouzBonnas GpyHkuu. ['eomerpuuecknii 1 GU3NIECKUNA CMBICI TPOU3BOIHOM.

[Tpou3BoHBIE AeMEHTapHBIX PYHKINNA. DOPMYIIbl HAX0XKIEHUS TPOU3BOJHON CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKIIMM.

[TpumMeHeHMe NPOU3BOAHOM K HCCIEIOBAHNIO QYHKIUH HA MOHOTOHHOCTh U 3KCTPEMYMBI.
HaxoxneHre HauOombIero 1 HaMMEHBIIETo 3HaUeHUs (PYHKIIMH Ha OTpe3Ke.

ITpuMeHeHre TPOU3BOJHON AJI HaXOXKJIEHUS HAWJIy4dlIero pEIIeHHs B MPHUKIAIHBIX
3ajjauax, AJs ONpeesIeHUs CKOPOCTHU Ipoliecca, 3aJaHHOTO (pOpMYJIOi niH rpaduKoM.

IlepBooOpaznas. Tabmuia nepBoOOpa3HbIX.

WuTterpan, ero reomMmeTpuueckuil U ¢uU3M4ecKkuil cMbIci. Bbluncienue mHTerpaiga mo
¢dopmyne Herorona—JleiiOnuma.

Yri1y01€éHHBIH YPOBEHb
Yucaa ¥ BLIYUCIEHUS

HatypanbHble u 1enble uyncia. [IpuMEHEHHE TPH3HAKOB JCTUMOCTH IICNBIX YHCE,
HanOonpimmid oot neautensd (manee — HOJl) m Hanmensinee obmee kpatHoe (nanee — HOK),



0CTaTKOB 10 MOAYJII0, alroput™Ma EBkimnaa 11 pemeHus 3a1a4 B LENIbIX YUCax.

KommiekcHble uncna.  AnreOpaumdeckass M TpUTOHOMeTpuueckass (opmbl  3amucu
KOMILJIEKCHOTO YnciIa. ApupMeTHyecKre ornepannun ¢ KOMIUIEKCHBIMU YHCIIaMHU.

N300pakeHre KOMIUIEKCHBIX YMCE Ha KOOpAUHATHOU m1ockocTH. @opmyna Myaspa.

KopHu N-oii cTreneHu M3 KOMIUIEKCHOTO 4ucia. [IpumMeHenne KOMIIEKCHBIX YUCen JUIs
peueHust PU3NYECKUX M FeOMETPUYECKUX 3a/1ay.

YpaBHeHus1 M HEPABEHCTBA

CucremMa 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI 1 CUCTEMBI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHHMH C IOMOIIBIO TPUTOHOMETPUYECKOH
OKPY’KHOCTH. PenieHue TpuroHoMeTpUYeCKX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS IOKA3ATENBHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METOABI PELIEHUS UPPALMOHAIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  pEUIEHHs CHCTEM U COBOKYNHOCTEM  palOHAJIbHBIX,
UppalMOHAIIbHBIX, IOKA3aTENbHbIX U JIOTapU(MUUECKUX YPABHEHUI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITApAMETPAMHU.

[IpuMeHeHnEe ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHUI0 MATEMaTHYECKHUX 3a7ad U
3ajjady U3 Ppa3IMuYHBIX O0JIacTe HayKM W pealbHON JKU3HM, HHTEpHpeTalus IOJy4YeHHbIX
pe3yJIbTaToB.

DyHKIUUHN U rpapuKu

['padux xommosunmu ¢pyHKIu. ['eomerpudeckne 00pa3bl ypaBHEHH U HEPABEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue QyHKIUHN, UX CBOWCTBA U IpauKu.

['paduueckue MeTOABl pelleHHs] ypaBHEHMH M HepaBeHCTB. ['paduueckue MeTo[bl
peleHus 3a1a4 ¢ IapaMeTpaMH.

Hcnonb3zoBanue rpapukoB GYHKIHI I UCCIIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.
Hayana maTeMaTH4eCcKOro aHAJIM3a

[TpumMeHeHne NPON3BOAHOM K HCCIeI0BaHNIO (YHKIIUH HA MOHOTOHHOCTB U 3KCTPEMYMBI.
HaxosxneHne HanOoIb1Iero 1 HAMMEHbBILEr0 3HAYSeHUH HeTIPEPhIBHOM (PYHKIIMH Ha OTpE3KE.

[IpuMeHeHne TPOM3BOAHOM JUISl HAXOXACHMS HAWIYYIIErO PEIICHHS B INPUKIAIHBIX
3ajadax, JIs OIpPENeNIEHUs] CKOPOCTH M YCKOPEHHUs Ipoliecca, 3aJaHHOTO (GOopMysol uiu
rpagukom.

[TepBooOpazHasi, OCHOBHOE CBOMCTBO nepBooOpa3HbIX. IlepBooOpa3Hble 3EMEHTapHBIX
byukuuii. [IpaBuna HaxoXA€HUS IEPBOOOPA3HBIX.

Nurerpan. ['eomerpryeckuil CMbICI UHTErpasa. Berauciienne onpeaeneHHoro nHTerpana
no popmyne Herotrona—JleitbHuma.

[IpumeHeHune uHTErpana JUisi HAXOXACHUS IUIOMIanedl IIockuX ¢Guryp u o0beMoB
F€OMETPUYECKUX TEJl.

[Tpumeps! pemenuit AuddepeHnraibHbIX ypaBHeHHH. MaTemaTiueckoe MOIeTMpOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYUYEHUS)

10 kaace
Ba3zoBblii ypoBeHb (68 yacon) YrayoaeHHblii ypoeHb (136 yacos)

Haspanue pazgena |OcHOBHOE coziepikaHue OcHoOBHbIE BUIBI AedTenbHOCTH |Ha3Banue pasmena OCHOBHOE COJiep KaHue OCHOBHBIE BU/IBI IS TETTLHOCTH
(TeMbl) (41CI0 paszena (TeMbl) 00y4Jaromuxcst (TeMbl) (UMCIIO YacoB) [pa3nena (TeMbl) 00yJaromumxcst
JacoB)
MHoxecTBa MHoKecTBO, Onepanuy Hajl HNcnoub30BaTh MHOXECTBO MHoecTBO, oniepaiiuy Haji  |[McnoJb30BaTh TEOPETHUKO-
pAIMOHANBHBIX U |[MHOKECTBaMH. JlMarpaMMbl  [TEOPETHKO-MHOXKECTBEHHBII MEeCTBUTEIHHBIX YMCEIl. MHOKECTBAMH M X CBOWCTBA. [MHOXKECTBEHHBIX arimapar
MeiCTBUTENRHBIX  (Jitmepa—Benna. arrapar Jyisi ONUCaHus X0/1a MHOrO4JIeHBI. JInarpamMmel Diinepa — 11 OTIMCAHMSI XOJa PelIeHUs
YCEIL. PanmonanbpHbIE Unca. pELIEHUs] MAaTEMAaTUUECKUX PanuonanbHbie Benna. [Ipumenenue MaTEeMaTUYECKUX 3a/1a4,
PaHI/IOHaJ'H)HI)Ie O6I>IKHOB€HHI>I€ " JCCATUYHBIC [3a/la4, a TAKIKE PCAJIbHBIX YPaBHCHUA U TCOPCTUKO-MHOKECTBECHHOI'O a TaK)XKE pCajIbHBIX IIPOLICCCOB
YpaBHEHUS U MpoOH, IPOIIEHTHI, [TPOIIECCOB U SIBIICHUM, TIPH HEpaBEHCTBA. armaparta JUIs pemeHs 3aa4. (1 sIBIICHHH.
HEpaBEHCTBA 0eCKOHEYHbIE TIEPHOINYECKHE [PELICHUH 3a]a4 U3 JPYTHX CucteMbl TMHEWHBIX  [PanmoHaNbHBIE YHCIA. OnepupoBaTh NOHATUAMU:
(14 9) mpob6u. ApudmeTndeckne Y4IeOHBIX ITPEMETOB. ypaBHEHUI OOBIKHOBEHHBIE U JICCATHYHBIE [PAllOHATFHOE YUCIIO,

oTIepaIvy C paloHalbHEIMA  |OTepHPOBATH MOHATUSAMM: (24 q) TpoOw, TIPOIICHTEI, OecKOHEYHAsI IePUOIIeCcKas

YrcIaMu, MpeoOpa3oBaHus
YHCIIOBBIX BBIPAKCHHH.
[Ipumenenune mpobeii u
[IPOLIEHTOB JIJISl PEIICHHS
[IPUKJIATHBIX 337249 U3
[pa3JIMYHBIX OTpaciieil 3HaHUH U
[p€AIbHOM KU3HHU.
/lelicTBUTEIbHBIE YUCIIA.
ParmoHainbHbIe U
VppalroHaIbHbIE YHCIIa.
ApudMeTHYECKHE OTIePAIIUH C
NeCTBUTEIBHBIMHI YUCIIAMU.
[TpuOnrkEHHBIE BBIYMCICHHS,
MpaBHJia OKPYTIICHNS,
MPUKHUIKA U OLEHKA pe3ybTaTa
BBIYHCIICHUM.

ToxxaecTBa M TOKAECTBEHHBIE
npeoOpa3oBaHusl. YpaBHEHHE,
KOpPEHb YpaBHEHHUSL.
HepageHcTBO, pelieHue
HepaBeHcTBa. Meton
HTEPBAJIOB.

Perienue nensix u 1poOHO-
palMOHAIBHBIX YPaBHEHUH U
HEpPaBEHCTB

paIoHaIbHOE YHCIIO,
el CTBUTEIIFHOES YHUCIIO,
0OBIKHOBEHHAS IPOOBb,
necsTuYHas Ipo0b, POIICHTHI.
BbinoaHaTh apugMeTHIecKkue
OTIepaLiy C PALMOHABHBIMH 1
I[eﬁCTBPITeJIBHBIMH quCJIaMH,
MPUOIIMKEHHBIE BBIYHCIICHHS,
MCIONB3YS IPABUIIA OKPYTIICHHSL.
JenaTh NPUKHAKY U OLIEHKY
pe3yJibTaTa BbIUYMCIEHUI.
OnepupoBaTh NOHATUSIMU:
TOXKJECTBO, YPaBHEHHUE,
HEPaBEHCTBO; LIENOE U
palnMoHaJIbHOE YpaBHEHHE,
HEPaBEHCTBO.

BbinoaHATH Npeodpa3oBaHus
LIEJIBIX M PALOHATBHBIX
BBIPAKEHUI.

PemaTh 0OCHOBHBIE THITBI ECJIbIX
HppanOHAIbHBIX yPaBHEHUH U
HEpPaBEHCTB

[IpuMeHsiTH pannoHabHbIC
YpaBHEHUS U HEPABEHCTBA ISl
pelIeHss MaTeMaTHIeCKUX 3a1a4
1 3a]1a4 U3 pa3IM4YHbIX o0acTei

OeCKOHEYHBIE IEPHOTUUECKHE
npo6u. [Ipumenenue apodeii u
MTPOIIEHTOB JIJISl PEIICHHS
MIPUKIATHBIX 33124,
JleiicTBUTENbHBIE YnCIa.
Paimonanbubie 1
MppaIMOHATHHBIC YUCIIA.
ApudmeTrueckrie oneparuu ¢
IeHCTBUTEIHHBIMH YUCIIAMH.
Mo1yiib 1EHCTBUTEILHOTO
YHCIIa U €r0 CBOMCTBA.

[ [puOnrkEHHBIE BRIYACIICHS,
MpaBuiIa OKPYTJICHUS,
MIPUKHJIKA U OIICHKA
pe3yibTaTa BHIYUCICHUM.
(OCHOBHBIE METOBI PEIICHUS
[IEeTBIX U IPOOHO-
paIoOHANBHBIX YpaBHEHUHN U
HEepaBEeHCTB. MHOTOUJIEHBI OT
07IHO mepeMeHHOH. [leneHue
MHOI'OWIEHA HA MHOT'OUJIEH C
octaTtkoM. Teopema bey.
MHOTO4IEHHI C LEABIMU
koadpurmentamu. Teopema
Buera.

PeleHre cucTeM JIMHEHHBIX

POOB, IPOIICHTHI;
VppalyoHaIbHOE U
eHCTBUTEIIHFHOE YHCIIO;
MO/TyJIb IENCTBUTEILHOTO
YICIIa; UCIIONIb30BaTh 3TH
[IOHSTUS IPU NPOBEICHUU
pacCcyXJE€HUI U J0Ka3aTEIbCTB,
MPUMEHSTH IPOOH U MPOLICHTHI
IUJISL peLICHUS TIPUKJIIAIHBIX
3a/1a4 U3 pa3IMuHbIX OTpaciei
3HAHWU U peaJIbHOM XKU3HU.
HNcnonb3oBaTh
MpUOTKEHHBIE BBIYUCIICHNS,
MpaBwJia OKPYTIICHNS,
[PUKUIKY U OLIEHKY
pe3yJibTaTa BIUYUCIEHUI.
IIpuMeHsATh pa3InyHbIe
METO/Ibl PELLICHNS
panrMoHAaJIbHBIX U JPOOHO-
palMOHAJIBHBIX YPABHEHUH; a
TaK)ke METOJl MUHTEPBAJIOB JUIS
pELICHUS] HEPABEHCTB.
OmnepupoBaTh NOHATHAMH:
MHOTOYJIEH OT OJTHOM
[epeMEeHHO, ero KOpHHU;
[IPUMEHSTH JICTICHHE




HAYK{ M peajbHOU )KU3HH

ypaBHEeHUH. Martpuna
CHCTEMBI IMHEHHBIX
ypaBHeHu#. Onpenenurens
MATpPHULIBI 2X2, €ro
FCOMETPUUYECKUN CMBICT U
CBOMCTBA; BEIYMCIICHHE €TO
3HAUCHUS;, TPUMECHEHUE
OTIpeACeTUTENS IS peTeHHS
CHCTEMbI TUHEHHBIX
ypaBHeHUH. Pelienne
MPUKIAIHBIX 32134 C
MMOMOIIIBIO CHCTEMBI IMHEWHBIX
YpaBHEHUI

MHOT'OUYJIeHA Ha MHOTOYJICH C
OCTaTKOM, TeopeMy besy u
TeopeMmy Buera uis pemienus
3a1ad.

OnepupoBaTh NOHATUSIMU:
cHCcTeMa JIMHEUHBIX
ypaBHEHUI, MaTpuIIa,
OTIpeACTUTEN> MATPHUIIBI.
Ncnonabn30BaTh CBOMCTBA
onpeaenuTens 2 X 2 mis
BBIYHMCJICHUA €TI0 3HAYCHMU,
[IPUMEHSTH ONPEISITUTENHN JIS
PCIICHUA CUCTCMbI JIMHENHBIX
YpaBHEHUH.

Moae/inpoBaTh peanbHbIe
CUTYyAaIHH C TIOMOIIIBIO
CHUCTEMBI JIMHEHHBIX
YpaBHEHUI1, UCCIIEA0BATh
MOCTPOEHHBIC MOJICIH C
[TOMOILBIO MaTPULL U
onpeaenuTenei,
WHTEPIIPETUPOBATH
MOJTyYEHHBIN Pe3yJbTaT

DyHKIUU U
rpa¢uku. CTeneHs ¢
L[EJIBIM [T0Ka3aTeIeM

(6 9)

DYHKIUS, CIIOCOOBI 33 1aHUS
¢dbyakun. BzanMuo oOpaTHbie
¢dynkuun. 'paduk pyHKINN.
O0sacTh OTNpeACICHUS U
MHO€ECTBO 3HAYCHUI
¢dbyaxnun. Hymn yskimm.
[IpomexyTku
3HAKOMOCTOSHCTBA. UETHBIE U
HeuéTHble pyHKUIuN CTeneHs ¢
[[EJIBIM TIOKA3aTeNIeM.
CrannapTHas Gpopma 3aricu
NeliCTBUTEIBHOTO YHCIIA.
Vcronp30BaHue NOAXOASILIEN
(hopMBI 3armcu
NeCTBUTEIBHBIX YHCEIT UL
pelIeHus MPaKTUYECKUX 3a1ad
W [IPECTaBIICHUS JaHHBIX.
CrencHHast QyHKIIHS C

HaTypaJIbHBIM U LCJIBIM

OnepupoBaTh NOHATHAMH:
(hyHKIHS, CIOCOOBI 3aJaHNs
(YHKIINY, B3aMMHO OOpaTHbIE
(hyHKIHH, 00JIaCTh ONPEACICHUS
1 MHOXECTBO 3HAYCHHIN
dbyaKIIH, TpaduK GYHKITU,
YETHOCTh U HEYETHOCTh
(hyHKIMH, HYJIA (QYHKITUH,
[IPOMEKYTKH 3HAKOIIOCTOSHCTBA.
BbinoaHATH Npeodpa3oBaHus
CTEIIEHEH C LEJIBIM TIOKa3aTeNeM.
Vcrnionb30BaTh CTaHAAPTHYIO
dhopmy 3amrcH AeHCTBUTEIIBHOTO
qHcIa.

DopMyJIMPOBATH U
WLITIOCTPUPOBATH rpadUuecKu
CBOWCTBA CTENICHHOW (PYHKLIUH.
BoipaxkaTs opMyiamMu

3aBUCUMOCTHU MEXKOY

DyHKINUA

u rpaduku. CreneHHas
(hyHKIUSA

C LIEJIBIM TOKa3aTeNIeM
(12 )

DyHKIHS, CIIOCOOBI 3aaHUs
¢yskin. Bzanmuo oOpaTHbie
¢ynkuun. Kommosunms
¢bynkuuit. ['paduk pyHKINN.
DIIeMEHTapHbIE
npeoOpazoBanus rpadukoB
¢yukuui. O6macTb
OTIpeIeIeHHsI 1 MHOXKECTBO
3HaueHui pyHkumu. Hymu
¢ynkun. [IpomMexyTku
3HAKOMOCTOSIHCTBA. YETHBIE 1
HeuéTHbIE (DYHKIHU.
[lepuoanueckue QyHKIHM.
[IpomMeKyTKH MOHOTOHHOCTH
¢byHKLIUH. MakcuMyMBI 1
MHHUMYMBI (QyHKITHH.
HauOonbiiee 1 HaUMEHbIIIEE
3HaUYeHUE (YHKIIUN Ha
[IPOMEXKYTKE.

OnepupoBaTh NOHATHSIMMU:
(hyHKIMS, CIOCOOBI 3aJaHus
(hyHKIIMH; B3aUMHO 00OpaTHbIE
(hyHKIINHY, KOMITO3UIIHS
hyHKIMH, TpaduK QYHKITUH,
00J1aCTh OTIpEeCIICHAS U
MHO>KE€CTBO 3HAUECHU
(hyHKIUY, HYJIA (QYHKITUH,
MPOMEXYTKH
3HAKOITOCTOSIHCTBA; JIMHEHHAs,
KBaJ[paTHYHasi, IPOOHO-
NMUHEHAs 1 CTeTIeHHAs
BBINOJHATD 3IeMECHTAPHBIC
peoOpa3oBaHus rpauKoB
(hyHKLIHH.

3HATH M YMeTh 10KAa3bIBATh
UETHOCTH WJIA HEYETHOCTD
(hyHKIINY, IEPHOITYHOCTH

(hYHKIUH, HAXOUTh




nokasateneM. E€ cBolicTBa u
rpadux

BEINUINHAMH.
HNcnoab3oBath HU(pPOBLIE
pecypcebl 1Jisl TOCTPOSHHUS
rpaduKoB PYHKIMN U U3yUCHHUS
X CBONCTB

Jluneiinas, kBagpaTuyHas U
poOHO-TMHEHAS (DYHKITHH.
DNeMEHTapHOE UCCIeI0BAHNE
1 TOCTPOCHUE TPAPUKOB ITUX
(GyHKITTIA.

CTeneHb C LeIbIM
Mmoka3aTresieM. buaom
HrroTona.

CrernenHas QyHKINS C
HATYPaJIbHBIM U TICJIBIM
moka3aresieM. E€ cBoicTBa 1

rpadux

[IPOMEXYTKA MOHOTOHHOCTH
(yHKLINH, MAKCUMYMBI 1
MUHUMYMBI ()YHKIIWH,
HanOoJbIlIce 1 HANMEHbIIIEEe
3HaueHne (PyHKIUN Ha
[IPOMEXKYTKE.
DopMyIHPOBATH U
WIJIIOCTPUPOBATH
rpauuyecKu CBOMCTBA
JIMHENHOW, KBaJPATUYHOM,
IPOOHO-TUHEHHOHN U
CTETICHHOU (PyHKITHIA.
Boipakats Gpopmynamu
3aBUCUMOCTH MCXKOY
BEJIMUUHAMH.

3HaTh omnpeaeneHue U
CBOMCTBA CTEIIEHU C LIEJIBIM
oKa3aTelieM; MOIXOSILYI0
hopmy 3ammcu
NeCTBUTEIBHBIX YHCEI IS
pelIeHs TPaKTHYECKUX 3a/1a4
W NIPEJICTABJICHHUS JaHHBIX

Apudpmernueckuii  |ApudmeTnuecKuii KopeHb DopMyJIMPOBATH, 3aNTUCHIBATDH |ApUPMETHIESCKUHA ApudmMeTHuecKii KOpeHb DopMyJIMPOBATD,

KOpEHb N—0i1 HAaTypaJbHOU CTEIICHH. B CUMBOJIMYecKOi opme u KOPEHb N-0M CTENIEHU. |[HATYPAJIbHOM CTEIIEHU U €10 [3aMUCHIBATH B

CTETICHMU. JleticTBust ¢ apuMETHUECKUMH [MILTIOCTPHPOBATH nmpuMepamu VppanroHanbHbie CBOICTBA. CHUMBOJIMYecKoil popme 1

VppaunoHanbHble  [KOPHAMH N—OH CTENEHMU. CBOMCTBA KOPHS N-0if CTENIEHHU. |ypaBHEHUSI [IpeoOpa3oBaHMs YHCIOBEIX  [MCIOJIb30BAaTh CBOMCTBA

YpaBHEHUS U PerieHre HppalioHAIBHEIX  |BBINOJIHATH npeoOpazoBanus (15 1) BbIpA)KEHUH, COEpKALLUX KOPHS N-0i CTeTeH! IS

HepaBeHcTBa (18 1) |ypaBHEHUI M HEPAaBEHCTB. MppalliOHAIBHBIX BBIPAKEHHH. CTETIeHU U KOPHHU. MpeoOpa3oBaHMs BEIPAKEHHI.

CBoiicTBa 1 rpaduK KOpHS PemiaTe OCHOBHBIE THIIBI WppanuonanbHele ypaBHeHNs. |HaxoauTs pemeHus
N-oii CTeNeHn MppalMOHAIBHBIX YPaBHEHUH H OCHOBHBIE METO/IbI PEIICHHs] |[MPpaAlMOHAJILHBIX YPaBHEHUH C

HEPaBEHCTB. MppalMOHAIBHBIX YPABHEHUH. [TOMOIIBIO PABHOCHUIIBHBIX
IIpuMeHATH 17151 pelIeHNs PaBHOCUIIBHBIE IEPEXOBI B [IEPEXOJI0B MITH OCYIIECTBIIAA
pa3IMYHBIX 33134 pEIIEHNN UPPALMOHAIIBHBIX  [IPOBEPKY KOPHEM.
MppalioHaIbHBIE YPABHEHHS U YpaBHEHHH. CTtpouth rpadpuk GpyHKUHN
HepaBeHCTBAa. CTPOUTH, YNTATh CBoiicTBa 1 rpaduK KOpHsS N-  [KOPHSI N-Oi CTETeHU Kak
rpaduK KOPHS N-OW CTETICHH. 0i1 CTeTIeHH KaK (DyHKLINHU oOpaTHOH st QyHKIMK
Hcnonab3oBaTh HM(ppoOBHIE 00paTHOHN CTENeHu C CTETNIEHH C HaTyPaJIbHBIM
pecypcesl I HOCTPOSHUS HaTypaJbHBIM ITOKa3aTelNeM  [[IOKa3aTesleM
rpaduKoB QyHKIHUN U U3yUeHHS
X CBOMCTB

DopMybl CuHycC, KOCHHYC U TAHT'€HC OnepupoBaTh NOHATUSIMU: Tpuronomerpuueckue |CHHYC, KOCUHYC, TaHTeHC M |[/laBaTh onpeiesieHus CUHYCa,

TPUTOHOMETPUM.  [JMCIIOBOTO apryMEHTa. CHUHYC, KOCUHYC 1 TAaHTEHC BBIPAKEHUS U KOTaHT€HC YHCIIOBOTO KOCHHYCa, TAHT'€HCa U




TpuroHomerpudeck |[ApKCUHYC, apKKOCHUHYC U [IPOM3BOJIBHOTO yIJIa. ypaBHEHUS aprymMeHTa. ApKCHHYC, KOTAaHT'€HCa YUCIIOBOTO
Ve YpaBHEHHUS ApPKTaHI€HC YUCIOBOTO HUcnonp3oBaTh 3aMuch (22 9) APKKOCHHYC M apKTaHT€HC aApryMeHTa; a TaKkKe
(22 u) apryMeHTa. [IPOM3BOJIBHOTO YIJIa Uepe3 YMCIIOBOTO apryMEHTA. apKCHHYCa, apKKOCHHYCa U
TpuroHoMeTpuueckas 00paTHbIE TPUTOHOMETPUIECKHE Tpuronomerpuyeckas ApKTaHTeHCa YHCIIA.
OKpPY>KHOCTb, OTIpE/IeTICHHE byHKIHH. OKPYKHOCTB, onipezieienne  ([IpuMeHsATH OCHOBHBIE
TPUTOHOMETPHUYECKUX Bb1noaHATh Tpeodpa3zoBaHust TPUTOHOMETPUIECKUX TPUTOHOMETPUUECKHUE
(hyHKITHI YHCIIOBOTO TPUTOHOMETPHUICCKIX (YHKIIHIA 9FICITOBOTO hopmyIel 1715t ipeoOpa3oBaHUs
aprymeHnTa. OCHOBHBIE BEIPAKEHUIA. aprymenTa. OCHOBHBIE TPUTOHOMETPHUECKUX
TPUTOHOMETPHUYECKHE PemiaTs OCHOBHBIC THUIIBI TPUTOHOMETPUYECKHUE BBIPAKEHHIA.
dbopmymel. [IpeoOpazoBanue  [TPUTOHOMETPHIECKHUX ¢dopmymsl. [IpeobpazoBanme  |[IpumMeHsATH HOPMYITBI
TPUTOHOMETPUIECKUX YpaBHEHHI TPUTOHOMETPHUYECKUX TPUTOHOMETPHUH JUIS PELLICHUS
BbIpa>keHU. Perienne BbIpa)KCHUM. Pelienne OCHOBHBIX TUIIOB
TPUTOHOMETPHUYECKUX TPUTOHOMETPUIECKUX TPUTOHOMETPHUYECKUX
YpaBHCHHU YpaBHCHHUU ypaBHEHUH
[TokazarenbHast CTemneHs ¢ panyoHalIbHEIM DopMyJIMPOBATH
(byHKIHSA. [10Ka3aTeJIeM U €€ CBOMCTBA.  |ONPEJCICHHUE CTEIIEHU C
ITokazarenbHbIE [TokazarenbHas GyHKIUS, €€  [pallMOHATBHBIM TIOKA3aTeNeM.
YpaBHEHHUS CBOIiCTBa U TpaduK. BrInoJHATH TpeoOpa3oBaHus
(10 9) Vcnionms3oBanue rpaduka YHCIIOBBIX BBIPAKEHUH,
(GYHKIUY IS pEeHICHUSI COJIEpIKaIlMX CTETIEHH C
YpaBHEHHH. PpalMOHATIBHBIM ITOKa3aTEJIEM.
[lokxazarenbHble ypaBHeHUs. |Mcmoub3oBaTh Hu(pPOBBIE
OCHOBHBIE METOBI PELLIEHHS  |pecyPChI IS TIOCTPOSHUS
MOKa3aTeNbHBIX YPaBHEHUH  [FpaduKa MoKa3aTelbHOH
(yHKUNHU 1 U3ydeHus eé
cBolicTB. HaxoauTs penieHus
[10Ka3aTeJIbHbIX YPaBHEHUI.
Jlorapudmuueckas Jlorapudm uncna. Cotictea |[laBaTh onpenesieHue
(byHKIHS. nmorapudma. Jlecsatuaneie 1 [norapudma gucia,
Jlorapupmudeckue HaTypaJbHBIE JOTapU(PMBIL. IECATUYHOTO M HATypPaJIbHOTO

ypaBHeHus (18 1)

[IpeoOpa3oBaHue BEIpaskeHUH,
coJep KalINX JIOTapu(MBbI.
Jlorapudmudeckas QpyHKuus,
eé cBoiicTBa U rpaduk.
Vcnionb3oBaHue rpaduka
(GYHKUMY U1 peLICHUS
YpaBHEHUH.
Jlorapudmmaeckue
ypaBHeHus1. OCHOBHBIE
METO/IbI PEILICHUS
norapu(pMHIECKIX

ypaBHeHUI. PaBHOCHUITbHBIE

norapudma.

U cnoJsib30BaTh CBOICTBA
norapugmoB JuIst
npeoOpa3oBaHUs
norapupMUIecKuX
BeIpaskeHH. CTPOMTD rpaduk
nmorapuMUIeCKoN QyHKITHH
KaK 00paTHOH K IOKa3aTeIbHOM
1 MCIIONB30BaTh CBOMCTBA
nmorapuMUIeCKoN QyHKITHH
TS pereHus 3a1a4.

HaxoauTh pernieHus




[epPEX0/Ibl B PCIICHUU
nmorapuMUYIeCKIX ypaBHEHUH

norapuMuUIecKuX ypaBHEHUH
C IIOMOIIBIO PABHOCHUIIBHBIX
MEPEX0I0B MU OCYILECTBIIAS
POBEPKY KOpHEH

TlocnenoBaTenbHOCT

W ¥ IPOTPECCHH
(5 1)

IlocnenoBarenbHOCTH,
CIIOCOOBI 3a1aHuUs
[10CJIC0BAaTEIBHOCTEH.
MOHOTOHHBIE
TOCJIeIOBATEFHOCTH.
ApudmMerndeckas u
reoMeTpHrUecKast IPOrPECCHU.
beckoHnewyno yObIBaromas
reoMeTpHYecKas IpOTPeCCHsl.
Cymma 6eCKOHEUHO
YOBIBAIOIIEl TeOMETPUIECKOI
[IPOTPECCHH.

DopmyJia CI0KHBIX
npoueHToB. Mcnonb3oBaHue
[IPOTPECCHH TSI PEIICHUS
[PCAIBHBIX 3a1a4 IPUKJIIaJHOTO
xapakTepa

OnepupoBaTh NOHATHAMM:
10CIIeJOBATEIILHOCTD,
apudmeTHdecKas u
reoMeTpryecKas Iporpeccui;
OEeCKOHEYHO yOBIBarOIIAs
reoMeTpryYecKasi IpOrpeccHs,
cyMMa OECKOHEYHO yObIBarOIIEH
FEOMETPUYECKON POrPECCUM.
3anaBaTh 10CIIEI0BATEILHOCTH
Pa3IMYHBIMU CIIOCOOaMHU.
[IpuMeHsiTH GOPMYITY CIOKHBIX
MIPOLICHTOB JUIS PEIICHHS 3a/1a4
13 peasibHOM MPaKTHKH (C
HCIIOJIb30BAHUEM KAJIBKYJISTOPA).
lcnonp30BaTh CBOMCTBA
[0CJIEI0BATEILHOCTEH U
[IPOrPECCU AJIs pELICHUS
peaNbHBIX 3314 IPUKIAIHOTO
Xapakrepa

[locmeqoBaTeIbHOCTH
u riporpeccuu (10 1)

[locnemoBaTenbHOCTH,
criocoObI 3a1aHUS
rocienoBaTenbHOCTENR. MeTon
MaTeMaTHYECKON MHIYKLIUH.
MOHOTOHHBIE U
OrpaHUIeHHEIE
M0CJIeI0BAaTENLHOCTH.
Vcropus anann3a OECKOHEYHO
MaJTbIX.

ApudmeTraeckas u
reoMeTpuyeckast Iporpeccuu.
beckoHeuHO yObIBaromas
reoMeTpHYeCcKasi TPOTPECCHSL.
CymMa OeCKOHEYHO
yOBIBAIOIIEH TeOMETPHUIECKOM
nporpeccun. JIMHEHHBIN U
SKCIIOHEHIIUAJIBHBIA POCT.
Hucio e.

Dopmyra CIOKHBIX
poLEHTOB. Vcrionb3oBanue
MPOTPECCHUH IS PEILICHUS
pEeaTbHBIX 3314 PUKIIATHOTO
xapakrepa

OnepupoBaTh NOHATHAMM:
[10CTIEI0BATEIIEHOCTD, CIIOCOOBI
3aaHus
[MOCJICAOBATCIILHOCTEH;
MOHOTOHHBIE ¥ OTpaHUYCHHBIC
[TOCIIEIOBATENBHOCTH;
HCCIIEI0BATh
[TOCIIE0BAaTENBHOCTH Ha
MOHOTOHHOCTH U
OIr'PaHNMYCHHOCTD.

IloryyaTh pecTaBIeHUE 00
OCHOBHBIX HJIEAX aHAIH3a
0ECKOHEYHO MaJIbIX.

JlaBaTh onpeneJieHue
apudmeTndeckon u
FEOMETPHUYECKON MPOrPECCHU.
Jloka3bIBaTh CBOMCTBA
apupMeTHIeCcKOi 1
TEOMETPHUYECKOU MPOrPECCHH,
HaXOAUTb CYMMY YJICHOB
MPOTPECCHH, a TAKIKE CYMMY
YIEHOB OECKOHEYHO
yOBIBAIOIICH FreOMETPHUCCKOM
[IPOTPECCHUH.

Hcnmonb30BaTh IpOrpeccuu
TSI pEILIeHUs 3a/1a4
MPUKJIAJHOTO XapakTepa.
[pumensTs Gpopmyiry
CJIOHBIX ITPOLIEHTOB AJIs
peneHus 3a/1a4 U3 peajbHOU
MPAKTUKU

HemnpepriBHbIE

byHKIHH.
[TpousBonuas (20 u)

HenpepbiBHBIE QYHKIIMU U KX
cBoiicTBa. Touka pa3psiBa.
ACHUMITOTHI TPapUKOB
¢dyukimii. CBoricTBa QyHKIHI
HETPEPHIBHBIX Ha OTPE3KE.
MeTo HHTEPBAJIOB IS
pEIIECHUs] HEPAaBEHCTB.

OnepupoBaTh MOHATHIMM:
(yHKIUS HETTPEephIBHAS HA
0Tpe3Ke, TOYKA pa3phbiBa
(hYHKIIMH, aCUMIITOTa IpaduKa
dyuakiun. [IpuMeHAaTH
CBOWCTBA HEMPEPHIBHBIX
(YHKIUH [T pEIIeHUs 3a/1a4.




IIpumeHeHue CBOMCTB
HEIMPEePBIBHBIX (PYHKINH A5
pelieHns 3aaau.

IIepBas u BTOpas
[IPOV3BOAHBIE (VYHKITHH.
OmnpeneneHue,
TEOMETPUYECKUN U
(hU3UIECKUI CMBICTT
MPOM3BOIHON. YpaBHEHUE
KacaTeIbHOH K rpaduKy
¢dynkuuu. [IponsBoaHbIe
PIIEMEHTAPHBIX (yHKITHIA.
IIpou3BoaHast CyMMBI,
[POU3BECHHS, YACTHOTO U
KOMITO3UIINH (DYHKITHI

OnepupoBaTh NOHATHAMM:
[epBasi U BTOpasi MPOU3BOJAHbBIC
(yHKITMH; TOHUMATh
(buznuecKkuil u
reOMETPUUYECKUI CMBICI
MPOU3BOIHOM; 3aITUCHIBATD
ypaBHEHHUE KacaTeIbHOM.
BpI4ucjsiTh IPOU3BOIHBIE
CYMMBI, IPOU3BEICHUS,
YaCTHOTO U CIIOKHOU (DYHKIIUH.
M3yyaTh NpOU3BOJHBIE
DIIEMEHTapHBIX (YHKIIHHA.
Hcnonb3oBath
FCOMETPUYECKUN U
(bm3nIecKuii CMBICT
[MPOU3BOIHON JJI PELICHUS
3a1a4

HOBTOpCHI/IC, OCHOBHBIE TTOHSITHS KypcCa HpI/IMeHHTB OCHOBHBIC ITOHATUS HOBTOpCHI/IC, (OCHOBHBIE TTOHSITUS Kypca HpI/IMCH}ITI) OCHOBHBIC ITOHATUA
00o00IIeHNE, anreOphI U Haval Kypca anreOpsl 1 Hadal 00001IIeHNE, anreOphl 1 Haval Kypca anreOpsl 1 Hadal
cUcTeMaTH3alMsg  [MaTeMaThueckoro aHanuza 10 |[MaTemMaTHueckoro aHajau3a IJisl  |[CUCTEMAaTH3aLus MaTeMaTHYECKOT0 MaTEeMaTHYECKOTI0 aHaIN3a IS
3HaHu# (3 1) Kiacca, 0000IIeHne u pelieHus 3a7a4d U3 peaabHOI 3HAHUH aHanmza 10 kiacca, pelIeHus 3aja4d U3 peaabHOM
cUCTeMaTH3alys 3HAHUN SKU3HU (54) 0000IIICHHE M CUCTEMATH3aI|s PKU3HU U IPYTUX IIKOJbHBIX
1 APYTHUX IIKOJIBHBIX AUCHUITTIUH 3HAHUNA IIPCAMETOB
11 kaace

Basoseiii ypoens (102 yacos)

Vriybnennsiii ypoBenb (136 yacos)

Ha3zBanue pasnena
(Tembl) (KOITHMYECTBO

(OCHOBHOE COJIEpKaHNe
paszaena (TeMbl)

OCHOBHBIE BUJBI I€ATENLHOCTH
oOyJaronmxcs

HasBanue paznena
(Templ) (KOIHYECTBO

(OCHOBHOE COJIepKaHHe
paznena (TeMsl)

OCHOBHBIE BUIBI AEATENLHOCTH
00yIarOIINXCS

CBOMCTBA MOKA3aTEIHLHOM
(byakiun. Pemath 0oCHOBHBIC
THUIIBI TOKA3aTENBHBIX
YpaBHEHUI 1 HEPABEHCTB.

YacoB) JacoB)
CreneHs ¢ CTeneHb ¢ paoOHAIBHBIM DopMyJIMPOBATH, 3aNIUCHIBATH
paloOHaIbHBIM nokasareneM. CBoWCTBa B CUMBOJINYECKOU opMe U
MOKazaTeseM. CTETICHH. WIUTIOCTPUPOBATH NPUMEPAMH
[TokazaTenbHast [IpeoOpa3oBaHue BRIPAKEHHM, |[CBOHMCTBA CTEIICHMU.

(byHKIMS. coJepKaux paurpoHaibHele  ([IpuMeHsITH CBOICTBA CTENICHU
[TokazaTenbHbIe cterieHu. [lokazarenpHbIe U151 IpeoOpa3oBaHus

YpaBHEHHS U YpaBHEHUS U HEPABEHCTBA. BBIPAYKCHUIA.

HEpaBEHCTBA [oka3zarenbHas QyHkuus, e€  |[@opMyIHPOBATH U

(12 v) CBOICTBA U rpaduk WLTIOCTPUPOBATH rpaduuecKu




HUcnosab3oBaTh HU(PPOBHIE
pecypchl A1 IOCTPOSHUS
rpaduKoB QyHKIHUN U U3yUSHHS
X CBOMCTB

Jlorapudmmaeckas |[Jlorapudm uncna. Jlecstuansie [@opMyJaInpoBaTh, 3aNMCHIBaThH (ppannoHaibHbIE, OcHoBHBIE MeTOABI penicHns |IIpuMeHsITh CBOHCTBA
hyHKIHAL 1 HaTypajbHbIC JOTapU(MBL.  [B CHMBOJIMYECKOH popMe [10Ka3aTeIbHbIE U MMOKAa3aTEJIbHBIX U MOKa3aTEeIbHOMN U
Jlorapupmudeckue ([IpeoOpazoBaHue BEIpaKEHUH, |[MIJIOCTPHPOBATH IPUMEpaMu  [orapudMuyecKre norapupMUYECKUX norapugMUIecKoil QyHKIHIA K
YpaBHEHUS U COZepKaINX JIOrapu(MBL. CBOHCTBa Jiorapudma. HEPaBEHCTBA HEPABCHCTB. PEIICHUIO TOKA3aTENbHBIX U
HEpaBEHCTBA Jlorapudpmudeckue ypaBHeHus |BuImoyHsATH npeodpazoBanus  |(24 u) OCHOBHBIE METOABI PELICHHUS [TOTapuPMHUIECKUX HEPABEHCTB.
(12 ) 11 HEpaBEHCTBA. BBIPAYKEHHI, COAEPIKAIINX ppanroHaIbHBIX O00CcHOBATBL PaBHOCWIIBHOCTh
Jlorapudmuueckas GyHKIMs, [TOrapuQMBbL. HEPaBEHCTB. [IePEXO0/I0B.
e€ cBolicTBa U rpaduk DopMyJTUPOBATH U ['paduyeckue MeTOabI PemaTs uppaliioHaJIbHbIE U
WLTIOCTPUPOBATH rpadUuecKu pELICHHS NPPAIMOHAIBHBIX, |[KOMOWHHUPOBAaHHEIC
CBOWCTBA JIOTapH()hMUUECKOM MMOKAa3aTEJBHBIX U HEPAaBEHCTBA, C IOMOLIBIO
¢yHkunu. Pemiath OCHOBHBIE norapuMHUYECKUX PaBHOCUJIBHBIX IIEPEXOIOB.
THUITBI JIOTapUPMUIECKUX YpaBHEHUI U HEPABEHCTB Hcnoab3oBaTh rpadguieckue
YPaBHEHUI U HEPABEHCTB. METOJIbI M CBOMCTBA BXOIAIINX B
Hcnosb3oBath Wu(ppoBLIe YPABHEHUE U HEPABEHCTBO
pecypchbl I IOCTPOCHUS (hyHKIWH U151 peleHns 3a/1a91
rpaduKoOB PYHKIUN 1 U3ydEHUS
X CBOMCTB.
3HAKOMMTBCSA C UCTOpUEH
Pa3BUTHUS MAaTEMaTHKH
Tpuronomerpudeck [IpUroHomMeTpudecKue OmnepupoBaTh NOHATHEM ["padukn TpuronomeTpudeckue HMcnosb3oBath HudpoBbIe
ve QyHKIMK U UX  |[(pyHKIHH, X CBOMCTBA H repruouaecKkas QyHKIHs. TPUTOHOMETPHYECKUX  |pyHKIHMHU, X CBOMCTBA H pecypchl Ul IOCTPOCHUS
rpaduku. rpaduku. CTpouts, aHAIU3HPOBATD, (byHKIMH. rpaduku. rpaMKOB TPUTOHOMETPUUYECKUX
Tpuronomerpuueck ([Iprmepsl cpaBHMBATD rpaduku Tpuronomerpudeckue  (OTOOp KOpHEH (OYHKIIUU U U3yUCHHS X
1€ HEPABEHCTBA TPUTOHOMETPUIECKUX TPUTOHOMETPUUECKUX (DYHKIIMH. [HEpaBEHCTBA TPUTOHOMETPUYECKUX CBOWCTB.
(9 9) HEPABECHCTB DopMyJIHPOBATH U (14 q) YPaBHEHUI ¢ IOMOILIBIO PemaTe TpUrOHOMETPUYECKHE
WLTIOCTPUPOBATH rpaduuecKu TPUTOHOMETPHUYECKON YpaBHEHUS U OCYIIECTBIIATH
CBOMCTBA TPUTOHOMETPUIECKHX OKPYKHOCTH. 0TOOp KOpHEH C MOMOLIBIO
(hyHKIHI. Pemenuve TPUTOHOMETPUUECKOM
PemaTh npocreiiive TPUTOHOMETPUUIECKUX OKPYKHOCTH.
TPUTOHOMETPUYECKHE HEpaBEHCTB I[pumensTH GopMyIIsl
HEPaBEHCTBA. TPUTOHOMETPUU JUIS PEIICHUS

Hcnoab3oBaTh rpaQ Ky is
peIlIeHNs] TPUTOHOMETPUIECKUX
HEPaBEHCTB.

HNcnonan3oBarh nuppoBbIe
pecypcsbl 1J1s IOCTPOEHUS
rpaduKoB GYHKITUHN U U3yUCHUS

X CBOICTB

OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKHIX
HEPaBEHCTB.
Ucnoan3oBarh nuppoBbIe
pecypchl i IOCTPOCHUS U
HCCIIeI0BaHUS TPadUKOB

(hyHKIMH




KOMHJICKCHLIG qyucia
(10 1)

KomriuiekcHble yucna.
Anrebpanyeckas 1
TPUTOHOMETpUIECKask OPMBI
3aMycy KOMIUIEKCHOTO YHCIA.
AprdmMeTHIeCKHre OnepaIiy
C KOMIUIEKCHBIMH YHCIIaMHU.
M300pakeHre KOMIUIEKCHBIX
Yrcesl Ha KOOPJMHATHOU
riockocTi. Popmyna
Myaspa. Kopau n-oit
CTETICHH U3 KOMILIEKCHOTO
qucTa.

[IpuMeHeHne KOMIUIEKCHBIX
YUCel ISl PEIIeHUS
(u3nIecKuX u
reoMeTpUYEeCKUX 3a/1a4

OnepupoBaTh NOHATHAMM:
KOMIUIEKCHOE YUCIIO U
MHO>KECTBO KOMITJIEKCHBIX
yHCcen.

IIpencTaBisiTh KOMIUIEKCHBIE
YHCIIa B alTeOpandecKoi u
TPUTOHOMETPUIECKOMH opme.
BbinoaHATh apuMeTHuecKue
orepanuy ¢ HUMH.
MN300paxaTh KOMIUICKCHBIE
Urcia Ha KOOPJAUHATHON
[LJIOCKOCTH.

IMpumenaTs Gopmyny Myaspa u
[10JIy4aTh MPEACTABICHUE O
KOpHSX N-0H CTENEHU U3
KOMIIJIEKCHOTO YHCJIA.
3HAKOMHUTBCS C IPUMEpPaMU
MIPUMEHEHUS KOMIUIEKCHBIX
YHCEll IS PEIIeHUs
reOMETPUUECKUX U PU3MUECKHX
3a1a4




[IponzBoHas. HenpepriBabie QyHKIHN. OnepupoBaTh NOHATHSIMU: VccrnenoBanue [IpruMeHeHne npon3BoAHON K [CTPOUTH TpaduK KOMIIO3UINN
I [pumeHeHue MeTo1 UHTEpBAJIOB JIJIs HernpepbIBHAS (DyHKITHS,; (hyHKIMI vccieoBaHni0 GYHKIMI Ha  |(DYHKIUI ¢ TOMOTIBIO
[IPOM3BOIHOM pelIeHNs] HEpPaBEHCTB. Mpou3BOHAS (DYHKIINH. C TIOMOIIBIO MOHOTOHHOCTb U 3JIEMEHTapHOTO UCCIEA0BAaHUS U
(24 4) [IpousBoaHas GpyHKIHM. Hcnonb30BaTh reOMETpUYECKUH|TPOU3BOAHOM bKCcTpeMyMbl. Haxoxkenne |CBOMCTB KOMIO3HIIUU.
["eomeTpudecKuii U 1 (QU3UICCKUN CMBICTT (22 a) HanOOJIBIIETO U CTpoOuTb TCOMETPHUICCKHE
(bu3nUecKuil CMbICT [IPOM3BOJHOM JUISI PELICHUS HaMMEHBILEr0 3HAYSHUS 00pa3bl ypaBHEHUH U
[IPOM3BOHOM. 3a1a4. HETPEPHIBHON QYHKIIMK HA  [HEPaBEHCTB HA KOOPUHATHON
[IpousBoansle 3nemMeHTapHbXx [HaxoamTh npousBoaHbIe OTpe3Ke. [IOCKOCTH.
¢dbyuaxmmii. [IponzBognas PIIEMEHTAPHBIX QYHKITUH, [IpumeHeHue npousBoaHol  |[Mcmoab30BaTh IPOU3BOIHYIO
CYMMBI, IPOU3BEICHUS, BBIYHCIISTH IPOU3BOIHBIC TUTSL HAXOXKICHUS U151 MicclieToBaHus (DYHKIIMU Ha
YaCcTHOTO (PYHKIIHH. CYMMBI, TPOU3BEICHUS, HAWIY4IIEeTo pelieHus B MOHOTOHHOCTb U 3KCTPEMYMBI;
[IpruMeHeHne MPOU3BOIHON K [4ACTHOTO (PYHKIIHH. MPUKIaIHBIX 3a1a9aX, 711 [HAXOAWUTH HauOoJbIee U
nccreoBannio GyHkiuii Ha  [McmoJib30BaTh MPOU3BOIHYIO onpeeeHIs] CKOPOCTH U HarMEHbIIee 3HaUYeHNs PYHKIINN
MOHOTOHHOCTB U OKCTPEMYMBEI. |IUI HCCIIEA0BaHUS (PYHKIMHU Ha YCKOpEeHUs Mpoliecca, HEIpPEepBIBHOI Ha OTpe3Ke;
Haxoxnenne MOHOTOHHOCTbB U 3KCTPEMYMBEI, 3amaHHOTO (GOPMYIION M |CTPOUTH Tpadvkn HYHKIHI Ha
HanOOJIBIIETO M HANMEHBINETO [IPUMEHSATh PE3YIbTaThl rpaduKoM OCHOBaHUH MPOBEIEHHOTO
3Ha4YeHUs PYHKIUHN Ha OTPE3KE. [MCCIICAOBAHUS K IIOCTPOCHHIO Kommozunus ¢pyHKIui. HCCJIEIOBaHMS.
[TprMeHeHne TPOU3BOIHOM JIst FPadhHKOB. ["'eomeTpuyeckue 0opa3sl M cnoib30BaTh NPOU3BOJHYIO
HaXO0KACHUS HAWTYUIIEro IIpuMeHsSI Th TPOU3BOAHYIO IS YpaBHEHMH U HEPABEHCTB HA  |IUIsI HAXOXKACHUS HAWITYUIIEro
[PCIICHUA B IPUKJIIaJIHBIX HaXO0XXACHUSA HAWJTY4YIICTO KOOpHHHaTHOﬁ IIJIOCKOCTH. PCIICHUA B IPUKJIAAHBIX, B TOM
3a/1avyax, Ui OTPeIeIICHIIS pelIeHns B IPUKIIaJHbIX, B TOM YHCIIEe COLMANbHO-
CKOPOCTH IpoLecca, 331aHHOTO [HHCIIe PKOHOMHMYECKHX, 3a/1a4ax, s
(dbopmynoit nnu rpadukom COLIMATbHO-KOHOMUYECKHX, OTIpeIeJICHHSI CKOPOCTH U
3a1ayax. 3HAKOMHUTHCS C YCKOpEHUs TIpoIiecca, 3aJJaHHOTO
HCTOpUEH pa3BUTHSA (hopmyIoit M rpaguKoMm.
MaTeMaTHYECKOI'0 aHaIN3a IlosyuyaTs npeacraBieHue o
[IPUMEHEHUH TIPOU3BOHOM B
Pa3IUYHBIX OTpacisaX 3HAHUN
WuTerpan u ero [lepBooOpaznas. Tabnuua OnepupoBaTb NOHSITUSIMU: [lepBooOpazHas u [lepBooOpa3Hasi, o0CHOBHOE  |(OnepHpOBATH MOHSATHSIMH:
[IPUMEHEHUS [epBOOOPA3HBIX. epBooOpa3Hasi, HHTerpai. MHTErpa CBOWCTBO MEPBOOOPA3HBIX.  [[IEPBOOOpa3Has U ONpeAeIEHHBIN
(9 9) WuTerpain, reomerpuuecknid 1 [HaxoauTs nepBoobpa3Hbie (12 4) [lepBOOOpazHbIe uHTerpain. Haxoaurte

(bm3nUecKuii CMBICI HHTETpaa.
Brruucnenue uHTErpaa mno
¢dhopmyne HproTona—
JleiiOanIIa

PIIeMEHTapHBIX (YHKITHIA;
BBIYUCIISITH HHTETPAI 1O
dhopmyne Hetorona—Jleitoamia.
3HAKOMMTBHCA ¢ HCTOpHeit
Pa3BUTHS MaTEMaTUIECKOTO
aHaIM3a

DIIEMEHTAPHBIX (DYHKIIHH.
[IpaBuia HAXOXKICHUS
MepBOOOPA3HBIX.

WNurerpain. I'eomeTpuueckuii
CMBICJI MHTErpaa.
Brruncienue onpeaenéHHoro
nHTerpaiia 1o GopmyJie
Herorona — JleiiOuuia.
[IpuMeHeHne HHTerpaa i
HaxXO0KICHUS IUIomaneu
[I0CKUX (Uryp 1 00BEMOB

[epBOOOPa3HbIC IIEMEHTAPHBIX
(hYHKIUH U BBIYUCIISITE HHTETPAT
no ¢popmyne Herorona —
JletiOHuIIa.

HaxoauTh MIoMa ¢ miocKux
¢uryp 1 00BEMBI TEI C
[MOMOIIBIO OIPENIETIEHHOTO
MHTErpasa.

3HAKOMHTBCS C MATEMAaTHYECKUM
MOJICITUPOBAHUEM HA MPUMEPE
b depeHInaNbHBIX YPaBHECHHA.




TEOMETPUUYECKUX TET.
[Ipumepsl pereHui
mddepeHmansHbIX
ypaBHEHUI. MaTtemaTu4yeckoe
MOJEJIMPOBAHUE PEaTbHBIX
[IPOLIECCOB C MOMOILBIO

[losryuaTs npeacTaBjeHne O
3HAYEHUM BBEJCHUS TOHITUS
MHTErpaa B pa3BUTHU
MaTeMaTHKH

g hepeHITHaTHEHBIX
YpaBHEHUI
CucteMsl CucTeMbl TUHEHHBIX OnepupoBarb NOHATUSIMU: CucteMsl CucremMa ¥ COBOKYITHOCTh OnepupoBaTh NOHATUSIMU:
ypaBHeHu# (124)  |ypaBHEHHIA. CHUCTEMa IMHEWHBIX YPaBHEHUI U |palllOHATIBHBIX, YpaBHEHHI. CHUCTEMa U COBOKYITHOCTh
Perenne npukIaaHbIX 331a4  |e€ pelIeHue. MppanoOHaIbHBIX PaBHOCHIIBHBIE CUCTEMBI 1 [ypaBHEHWH U HEPABEHCTB;
C TIOMOILBIO CUCTEMBI Hcnonb3oBaTh cCUCTEMY [MOKa3aTEeNbHBIX U CHCTEMBI-CIICICTBHSL. pEIIEHNE CUCTEMBI WIIH
JIMHENHBIX YPaBHEHUM. JINHEWHBIX YPABHEHUH IS norapupmMUIecKuxX (OCHOBHBIE METO/IbI PELLICHUSI [COBOKYITHOCTH; PABHOCUJIbHBIE
CHcTeMBbl 1 COBOKYITHOCTH peIIeHNs IPAKTUYECKUX 3a/1a4.  [ypaBHCHHN CHCTEM U COBOKYITHOCTEM CHCTEMBI U CUCTEMBI-CJIEICTBUSI.
[[EJIBIX, PALIMOHATIBHBIX, Haxoauts pereHus (12 u) paloHaIbHBIX, HaxoauTsh pemeHus cucteM u
MppaLMOHANBHBIX, [IPOCTEHINX CUCTEM ppanyoOHaNbHBIX, COBOKYITHOCTEH IIENBIX
I1OKa3aTCJIbHBIX, 148 COBOKyHHOCTCﬁ IIOKa3aTCJIbHbIX U paluOHAJIbHBIX,
norapupMUIEecKUX YpaBHEHUH |[pallMOHAJIbHBIX YPAaBHEHUH U norapuMIUYECKUX VppaloHaIbHBIX,
1 HEPaBEHCTB. HEPaBEHCTB. YPaBHEHHI. [MOKa3aTEeNbHBIX U

Vcrionb30BaHue rpaIKoB
(GYHKIMIA [T peIeHUs
YPaBHEHUH U CHCTEM.
[IpuMeHeHue ypaBHEHHH,
CHCTEM U HEPaBEHCTB K
PELICHUI0 MAaTEMaTHYECKUX
3a7a4 ¥ 337a4 U3 Pa3TUIHbIX
oOmnactell HAyKH U peaibHOU
PKU3HU

Hcnoab3oBaTh rpaduku
(byHKUIMI U1 pereHust
YpaBHEHUIL.

MoneupoBaTh peaabHble
CUTyallun Ha A3BIKC anre6pbl,
COCTAaBJIATH BbIPpAXKCHUA,
YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI 10 YCIIOBHIO 3a]a4H,
MCCIIeI0BaTh IIOCTPOCHHbIE
MOJIEJIN C UCTIOJIb30BaHHEM
amnmapata anreOpbl

[IpuMeHeHue ypaBHEHUH,
CHCTEM M HEpaBEHCTB K
PELICHUIO MAaTEMaTHIECKUX
3a7a4 U 3a7a4 U3 pa3InIHbIX
o0acTeil HAyKu U peallbHON
PKU3HH, MHTEPIIPETaLNs
MOJTYYE€HHBIX PE3YJIbTAaTOB

norapuMUIECKUX YpaBHEHUN U
HEPaBEHCTB.

IIpuMeHsATHL CUCTEMBI
YPaBHEHUH K PEIIEHUIO
TEKCTOBBIX 33J1a4 U3 Pa3TUIHbIX
oOmnacTeli 3HaHUH U peaTbHOU
YKU3HU; NTHTEPIPETHPOBATD
MOJTy4YE€HHBIE PELICHMS.
Hcnoab3oBaTh HUPpPOBHIE

pecypebl

HatypanbHbie u
L[EJIBIE YNCIIa

(69

HatypanbHble U 11enble Yucia B
3aj1a- 4ax U3 peaibHOM KHU3HHU.
IIpu3HaKy AETUMOCTH LENbIX
qucen

OnepupoBaTb NOHATHAMM:
HaTypaJIbHOE YHUCIIO, LIEI0e
YHCIIO.

U cnoab30BaTh IpU3HAKU
TEeTMMOCTH TENBIX YHCET,
pa3oKEHHE Yrciia Ha TPOCTHIE
MHO>KUTEIH JUIA PEIICHUS 33]1a4

HatypanbHble | nensie
yrcia

(10 )

HatypanbHble u 1enbie
yucia. [Ipumenenue
[MPU3HAKOB AEJIMMOCTH LEBIX
yucen, HOJ[ n HOK,
OCTaTKOB IO MOJIYJIIO,
anroputma EBkinia s
pEeLIEHMS 3a1a4 B LETbIX
qHCIIax

OnepupoBaTh NOHATHSIMU:
HATYpaIBHOE H [IEJI0€ YUCIIO,
MHOECTBO HATYpPaJIbHBIX U
LIEJIBIX YMCETI.

M cnosib30BaTh NpU3HAKU
IEJIMMOCTH TIEIBIX YUCET,
octatku o moaymo; HOJ n
HOK nHaTypaJIbHBIX YHCe;
asnroputM EBKiinza [uis peresus
3a1a4.

3anuchiBaTh HaTYpaJIbHbIE YUCIIa

B pa3JIMYHbIX NO3HITHUOHHBIX




CHUCTCMAX CUHCJICHHA

3agaqun
c napametpamu (16 4)

PanrionanbHbIE,
MppanroHalbHbIE,
[TOKa3aTeNbHbIE,
norapugMuIecKre u
TPAUTOHOMETPHYECKHE
YpaBHEHUs, HEPABEHCTBA U
CUCTEMBI C TapaMeTPaMHU.
[locTpoeHue u uccnegoBanue
MaTeMAaTHYECKUX MOJeeH
[pEaJbHBIX CUTYaLMH C
[IOMOILBIO YPAaBHEHUI,
CUCTEM ypaBHECHUU U
HEPABEHCTB C [TapaMeTpaMH

Bu10upaTh cioco0 penieHus
paLMOHaIbHBIX,
MpPPALOHATbHBIX,
MOKa3aTeIbHBIX,
TorapuMHUIECKAX U
TPUTOHOMETPHUYECKUX
ypaBHEHUH 1 HEPABEHCTB,
coZiep KalNX MOLYJTH 1
apameTphl.

I[IpumeHATH TpaduvIecKre U
AHAJIUTUYCCKHUEC METOAbI JJIA
peLIeHUs] ypaBHEHUN U
HEPaBEHCTB C MapaMeTpamu, a
TaKXKe HCCIIefoBaHue QyHKIUH
METOAaMU MaTEMATHUYCCKOI'O
QHANIN3a.

CTpouTh M HCCIe0BATH
MaTeMaTHYECKHE MOJIeITH
peabHbIX CUTYalUi C HOMOIIBIO
YpaBHEHUH, HEPABEHCTB U
CHCTEM C IIapaMeTpaMu

TloBTOpEeHuUE,
0000I11IEHIE,
CHUCTeMaTU3alus
3HaHui (18 1)

OCHOBHBIC IOHATHSA Kypca
anreOphl U Havam
MaTeMaTHYECKOTO aHaJN3a,
0000IICHHE U CUCTEMATHU3ALIUS
SHaAHUI

PemaTh npukiagHbIe 330a49H1 U3
pa3IMYHBIX 00NacTell HAyKH U
pEaJIbHOM JKU3HHU C TOMOLIBIO
OCHOBHBIX IIOHSTHI Kypca
anreOpbl 1 Havall
MaTEMaTHYECKOTO aHAJIHN3a.
Be10npaTh onTuManbHbIE
CrIOCOOBI BBIYMCIICHHH.
Hcnoab3oBaTh 171 pelICHAS
3a/1a4 ypaBHEHMs, HEPABEHCTBA U
CHCTEMbI YpPaBHEHUM, CBOMCTBA
¢byHkuit u rpadukon

[ToBTOpEHUE,
00001IIEHIE,
cHCTEeMaTU3aLMs] 3HaHUN
(16 a)

(OCHOBHBIE TOHSITHS U
METOJIbI Kypca, 0000IIeH e U
cucTeMaTH3aIus 3HaHUN

MoaeMpoBaTh peabHbIC
CUTYyalllu Ha SI3bIKE anreOpel,
COCTaBIISITh BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 3a/1a4H,
MCCJIEI0BATh TOCTPOCHHBIE
MOJIETH C UCTIOIb30BAHUEM
ammapaTa ajareopsl,
MHTEPIPETHPOBATH MOTyYEHHBIN
pe3yibTarT.

[puMeHAaTH QYHKIMH 115
MOJIETUPOBAHMS ¥ HCCIIEIOBaHMS
pEaJIbHBIX TPOIIECCOB.

PemaTs npuKiagHbIe 3a/1a44, B
TOM YHUCJIE€ COLIMATBHO-
PKOHOMHUYECKOTO 1 (PU3HYECKOTO
XapakTepa, CpelICTBaMHU aIreOpsl
11 MAaTEMaTHYECKOr0o aHaJIN3a




PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»
INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpus siBisieTcs OAHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CpeHEro oluiero oopa3oBaHus,
TaK Kak o0ecreyrBaeT BO3MOXKHOCTh U3yUEHHSI KaK TUCIUILUINH €CTeCTBEHHO-HAy4YHOI HallpaBJI€HHOCTH,
Tak W ryMaHuTapHo. Jlormueckoe MplluieHue, (opMupyeMoe MpU H3YyYEHHH OOydaroluMUCs
HNOHSTUMHBIX OCHOB T'€OMETPUU M NOCTPOEHUM LIEMIOYKH JIOTUYECKUX YTBEP)KIECHUH B XOJ€ PELICHUS
FEOMETPUUECKUX 33]1a4, YMEHHME BBIBUIaTh U ONPOBEPIaTh TMIIOTE3bl HEIIOCPEACTBEHHO UCIIOIB3YIOTCS
IIPY PELICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH M3 Kypca (PU3HKH.

Lenp ocBoeHMs mporpammbl yueOHoro kypca «l'eomerpus» Ha 06a30BOM YpOBHe OOy4YeHUS —
o0mieo0pa3oBareabHOE U OOLIEKYIBTYPHOE Pa3BUTHE 00YyHaIOIIUXCS yepe3 oOecreueHre BO3MOKHOCTH
PUOOPETEHUS U UCIIOJIb30BAHUS CUCTEMAaTHYECKIX T€OMETPUYECKIX 3HAHUM U AeMCTBUIA, criennUIHBIX
TE€OMETPHH, BO3MOXXHOCTH YCIIEITHOTO MPOAODKEHHUSI 00pa30BaHUS 110 CHEIHAIBHOCTSIM, HE CBSI3aHHBIM
C MIPUKJIAIHBIM UCIIOJIb30BaHUEM reoMeTpu. L{enb ocBoeHus mporpammsbl yueOHOTO Kypca «I'eomMeTpus»
Ha yriIy0JIéHHOM YpPOBHEe — Pa3BUTHE MHIUBUAYAIBHBIX CIIOCOOHOCTEH 0OYYaIOUINXCS IPU U3YYCHUHU
TEeOMETPUH, KaK COCTaBISIONICH MpeaIMeTHOH obmactu «Marematnka W WHPOpPMATHKa» depes
o0ecrnieueHre BO3MOKHOCTH IPUOOPETEHNS U UCIOIb30BaHUs OoJiee IyOOKUX F€OMETPUUYECKUX 3HAHUI
U JICUCTBUH, CHeIM(PUIHBIX TEOMETPUH, W HEOOXOMWUMBIX ISl YCIEIIHOTO MHpPOPECCHOHATHLHOTO
00pa3oBaHUs, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEMAaTHUKH.

JlocTuKeHue 11eJIM OCBOEHUS TPOrpaMMbl 00ECIIEUNBAETCS PEILIEHUEM COOTBETCTBYIOIIMX 3a/1a4.
[IpuopureTHpiMu 3a7auaMH OCBOEHMsS Kypca «l'eomerpum» Ha 0a3oBom ypoBHe B 10—11 kmaccax
SABJISIFOTCSL:

— ¢opMupoBaHUEe MPEJCTABICHUS O T€OMETPUM KaK YaCTH MUPOBOM KYJIbTYpbl M OCO3HAaHHE €&
B3aMMOCBSI3U C OKPY’KAIOLUM MUPOM;

— (opMupoBaHHe MpeAcCTaBIECHUS O MHOTOIPaHHMKAaX M TejlaX BpaIleHUs KaK O BaKHEHIIMX
MaTeMaTHYECKUX MOJEIISAX, O3BOJISIOLIMX ONKCHIBATh U U3Y4aTh Pa3HbIE SIBICHUS OKPYKAIOLIETO
MUDa;

— (opMupoBaHHe yMEHHs paclo3HaBaTh Ha YEpTEXax, MOJENAX M B peaJbHOM MHpe
MHOT'OTPaHHUKH U Te€JIa BPAlllCHHUS;

— OBJIQJICHHE METOJIaMU pEIlEeHHUs 3a/ad Ha MOCTPOEHHUS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
duryp;

— (opMupoBaHre yMEHMS ONEPUPOBATb OCHOBHBIMU IOHSTHUSAMH O MHOTOTPAaHHUKAX M Telax
BpAIllEHUs U UX OCHOBHBIMHU CBOWCTBAaMU;

— OBJIAJICHHE AITOPUTMAMU PELICHHUs] OCHOBHBIX THIIOB 3aJa4; (opMUpOBaHUE YMEHHs POBOJUTH
HECJIOKHBIE I0Ka3aTeIbHbIE PACCYK/ICHUS B X0/I€ PEUICHHs CTEPEOMETPUUECKUX 3a]a4 U 3a]1a C
IIPAKTUYECKUM COACPKAHUEM;

— pa3BUTHE HHTEIUIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEH OO0ydJaromuxcs, MO3HaBaTeIbHON
aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBILLUIEHHUS;

— (opmupoBanne  (HyHKIMOHAIBHOW  TIPaMOTHOCTH, pEJIEBAaHTHON  TI'eOMETpUHM:  YMEHUE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKHUX MOHATUH, 00bEKTOB U 3aKOHOMEPHOCTEH B peaibHbIX
KU3HEHHBIX CHUTYyallUsX M TpH M3YyYEHUH JPYTUX YYEOHBIX IMPEIMETOB, MPOSBICHUSL
3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OpPMYIHPOBaTh MX Ha S3bIKE I'€OMETPUH M CO3/1aBaTh
reOMETPUYECKHE MOJIEIH, NMPUMEHSITh OCBOCHHBIM T'€OMETPUYECKUH ammapaT A peLeHHs
MPaKTUKO-OPUEHTHPOBAHHBIX 3a]1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHbIE PE3YIbTAThI.

[IpuoputeTHbIME 3alayaMu Kypca T€OMETPUM Ha YIJIYOJEHHOM YPOBHE, PacUIMPSIOIUMU U



YCUJIMBAIOIIUMHE Kypc 0a30BOTO YPOBHS, SIBIISTFOTCSL:

— pacumMpeHHe TPEACTABICHUSI O TEOMETPHH KaK 4YacTH MHPOBOHM KyIbTYpbl W (popMHpOBaHUE
OCO3HAHHMSI B3aUMOCBSI3U TEOMETPUH C OKPYKAIOIIMM MUPOM;

— (dopmupoBanme mpencTaBieHHs O MPOCTPAHCTBEHHBIX (HUrypax KaKk O BaXKHEHIIMX
MAaTCMAaTUYCCKUX MOACIIAX, IMTO3BOJIAIONIUX OIMMUCHIBATD U U3YYaThb PA3HBIC ABJICHUSA OKPYIKAIOIICTO
MHUpa; 3HAHWE MOHATUHHOrO ammapata 1o pasgeny «CrepeoMerpusi» MIKOJIBHOTO Kypca
TEOMETPHH,

— (dopmupoBanre ymeHHs BIIaJIeTh OCHOBHBIMHU MOHSTHSIMH O MPOCTPAHCTBEHHBIX (UTypax M HX
OCHOBHBIMH CBOWCTBAMH; 3HAHUE TEOPEM, (POPMYII M YMEHUE UX IPUMEHSTDH; YMEHHS JOKa3bIBATh
TEOPEMBI U HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHHUS 3a/1ay;

— ¢opMupoBaHHE YMEHHs paclo3HaBaTh Ha YepTekKax, MOJEISIX M B peaTbHOM MHpPE
MHOTOTPAHHHKH ¥ TeJIa BPAICHHsI; KOHCTPYUPOBATh TEOMETPHUECKUE MOICIH;

— q)OpMHpOBaHI/Ie IMOHMMAaHHA BO3MOXHOCTH AaKCHUOMATHYCCKOI'O IOCTPOCHUSA MATCMATHYCCKUX
TeopHii; GopMUpOBaHKE TOHUMAHHUSI POJIM aKCHOMATUKH TIPU MPOBEICHUN PACCYXKICHUM;

— (dopmupoBaHre yMeHHsI BIaETh METOIaMH J0Ka3aTEIbCTB U aJITOPUTMOB PEIICHUS; YMECHUS UX
IPUMEHSTh, TPOBOJUTH JOKa3aTEIbHBIC PACCYKACHUS B XOJIE PEIICHUS CTEPEOMETPHUYCCKUX
3aj1a4 1 3a/1a4 C IPaKTUYECKUM COIepkaHueM; (POPMHUPOBAHUE MTPEIICTABICHHUS O HEOOXOIUMOCTH
JI0Ka3aTejbCTB NPU OOOCHOBAHWM MAaTEMATHYECKHX YTBEPXKIACHUH M POJIM AKCUOMATHKH B
MPOBE/ICHUY JICAYKTHBHBIX PACCYKICHUN;

— pa3BUTHE M COBEPIICHCTBOBAHWE WHTC/UICKTYalbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH
oOyyaromuxcs, IMO3HAaBAaTEIbHOW aKTUBHOCTH, MCCIEI0BAaTEIbCKUX YMEHHUH, KPUTUYHOCTHU
MBIIIJICHUS, HHTCPCCA K U3YUCHUIO I'COMCTPUH,

— ¢opmupoBanne  (YHKIMOHAIBLHOW  TI'PAMOTHOCTH, PEJICBAHTHOH TEOMETPUU:  YMCHHS
PacCIrio3HaBaTh NPOABJIICHUA TCOMETPHICCKUX HOHSITI/Iﬁ, 00BEKTOB 1 SaKOHOMepHOCTeI\/II B pCaJIbHBIX
JKU3HEHHBIX CUTyallUsX W TPU HU3YYEHUHM JIpYrUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl W 3aKOHOMEpPHOCTEH, MOIENUPOBAHUS pEANbHBIX CHUTYyallli, HCCIeI0BaHUs
ITOCTPOEHHBIX MOJENEN, NHTEPIIPETALIUH TIOJYYEHHBIX PE3yJIbTaTOB.

OcHoBHbIe cojepkaTenbHble TuHUU Kypca «['eomerpum» B 10—11 kmaccax: «MHOTOrpaHHUKIY,
«[IpsiMbIe U TIITOCKOCTHU B POCTPAHCTBEY, «Tena BparieHus», « BeKTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY
«/IBmkeHuss B mpocTpaHCTBe» (Ha yriybleHHOM ypoBHE). DopMUPOBAHHE JOTHUYECKUX YMEHUH
pacrmpezensercss He TOJIBKO MO COJIePKaTeNbHBIM JIMHUSAM, HO U 110 T0JIaM 00y4eHUs Ha YPOBHE CPEIHETO
o01ero o6pa3oBaHusI.

OGee yncI0 9yacoB, PEKOMEHIOBAHHBIX ISl M3ydeHus yueOHoro kypca «['eomerpus» Ha 6a30BOM
ypoBHe — 102 yaca: B 10 kiacce — 68 uacos (2 yaca B Heznenro), B 11 kiacce — 34 yaca (1 gac B Heneno);
Ha yriay0jeHHOM ypoBHe, — 204 yaca: B 10 kmacce — 102 yaca (3 yaca B Henenio), B 11 kmacce — 102
yaca (3 gaca B HEJIEINIO).

IJIAHUPYEMBIE IIPEJIMETHBIE PE3YJbTATBI OCBOEHUSA PABOUYEN ITIPOT'PAMMBbBI
KYPCA (I10 'OAAM OBYYEHMUA)

[TpeameTHBIC pe3yIbTaThl U3YUSHHSI TEOMETPUHU Ha 0a30BOM YPOBHE OPUEHTHPOBAHKI HA IOCTHKCHUE
YPOBHSI MaTeMaTHYE€CKOH TIPaMOTHOCTH, HEOOXOAMMOTO JUIS YCIIEHIHOTO PEIICHUs 3a/1a4 B pearbHOMH
KHU3HH U CO3JIaHHE YCIOBUM JJISl MX OOIEKYIbTYPHOI'O pa3BUTHS.

OcBoenne yueOHOro Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE CpEeIHET0 001ero 00pa3oBaHus T0HKHO



o0ecrneunBaTh JOCTHKEHHE CIETYIOIUX MPEAMETHBIX 00pa30BaTeNbHbIX Pe3yJIbTaTOB:
10 knace
Ha 6azoBom ypoBHe
— OmnepupoBarh NOHATUAMU: TOUKA, IPAMAasi, INIOCKOCTb.
— IlpuMeHsATh aKCHOMBI CTEPEOMETPHUH U CIICCTBUS U3 HUX IPU PELICHUH T€OMETPUUECKUX 3a/1a4.
— OnepupoBaTh NOHITUSAMU: APAJUIETLHOCTD U MEPIEHIUKYISIPHOCTD MPSIMBIX U IIOCKOCTEH.
— KraccuduumpoBaTsh B3auMHOE pacoyioKeHHUE IPSIMbIX U IUIOCKOCTEH B TPOCTPAHCTBE.

— OnepupoBaTh MOHATUSMHU: JABYTPAHHBIA yroJ, TpaHu JBYTPaHHOTO yIia, peOpo ABYIpaHHOIO yria;

JUHENHBIN yroJl IBYIPaHHOTO YIJia; TpajycHas Mepa ABYTPaHHOIO yIiia.

— OHepI/IpOBaTB MMOHATHUAMU: MHOI'OI'PAHHUK, BBIHYKHBIﬁ u HGBBIHYKHBIﬁ MHOI'OI'paHHUK, 3JIEMCHTEI

MHOI'OrpaHHuKa, HpaBHHLHLIﬁ MHOTI'OrpaHHUK.

— Pacno3HaBaThb OCHOBHBIE BHJbl MHOTOIPDAaHHUKOB (mHMpamMuja; npusMa, [PSIMOYIOJIbHBIN

napajuiesienume, Kyo).

— KJ'IaCCI/I(bI/II_[I/IpOBaTL MHOTI'OI'paHHHKH, BBI6I/Ipa$I OCHOBaHHA OJIA Knaccn(bm(aunn (BBIHYKJ'IBIC n

HEBBIMYKIIbIE MHOTOTPaHHUKHU; MpPaBUIbHbIE MHOTOTPAHHHMKH; TMPSMbIE W HAKJIOHHBIE MPHU3MBL,
napasieNenumne/ibl).

— OHepI/IpOBaTI) IMOHATHUAMU: CCKYyIas MIOCKOCTh, CCUCHUC MHOT'OI'PAaHHHUKOB.

— OOBSACHATD TPUHIUIIBI IOCTPOCHUS CEYCHUH, UCTIONB3YS METO/I CIIECIOB.

— CTpOI/ITI) CCUCHUS MHOTOI'paHHUKOB METOJA0OM CJICAOB, BBIIIOJIHATH (BI)IHOCHI)IG) IJIOCKHEC YCPTCIKU U3

PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BU CBEPXY, COOKY, CHH3Y.

— Pemiate 3a7auuM Ha HaXO0XKJICHHE rCOMCTPHUUYCCKUX BCIIMYHUH II0 o6pa3uaM WK aJIroputMam,

INPpUMCHAA N3BCCTHLIC AHAJIUTUYCCKHUEC METOAbI ITPHU PCIICHUN CTAHAAPTHLIX MATCMATUYCCKHUX 3a/1a4
Ha BBIYUCJIICHUC paCCTOﬂHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKHU OO HpHMOﬁ, OT TOYKH OO0 IIJIOCKOCTH,
MCKAY CKPCIIMBAOIIINUMHACA TIPAMBIMH.

— Pemats 3ala4i Ha HaXO0XICHUEC TCOMETPHUYCCKHUX BCJIWYHUH I10 o6pa3uaM HJIN aJIropurMam,

IMPUMCHAA N3BECTHBIC aHAJTIUTUYCCKUEC METOABI IIPHU PCIICHHUU CTAHAAPTHBIX MATECMATUYCCKUX 3a1a4
Ha BBIYUCIICHHUEC YTJIOB MCKAY CKPCIIHWBAIOMIUMUCA HMPAMBI- MU, MCKIY HpSIMOfI H ITIIIOCKOCTBIO,
MCKAY IJIOCKOCTAMU, NIBYI'PAHHBIX YIJIOB.

— Bpruncnate 00BEMBI M iomaigun HOBerHOCTeﬁ MHOT'OT'PaHHUKOB (an3Ma, HI/IpaMI/II[a) C

MIpUMEHEHUEM (OPMYJ; BBIYMCIATH COOTHOIICHUS MEXIY IUIOMIAAIMU MMOBEPXHOCTEH, 00bEMaMu
M0JIOOHBIX MHOTOTPAHHUKOB.

— OmnepupoBarh NOHATUSAMU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHUH; LIEHTD,

OCh U IJIOCKOCTh CUMMETPHH (DUTYPHI.

— H3Bnekatp, mnpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX

reoMeTpUUYecKrX GUrypax, NpeAcTaBIeHHYIO Ha YepTekax U pUCYHKaX.

— HpI/IMCHHTB TCOMECTPHUICCKUC (I)aKTBI AJId pCIICHUA CTCPCOMETPUUCCKUX 3aAav, MPCAIOoIararommnx

HCECKOJIbKO IIaroB pCHICHUs, CCIIN YCIIOBUA NTPUMCHCHUS 3a/IaHLI B SIBHOU (bOpMC.

— IIpuMeHATh npocTelne MPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIHOHHBIE CUCTEMBI ITPH

PEIICHUU CTCPCOMETPHUYCCKUX 3ada4.

— IIpuBoauTH IpUMEPB MATEMATHYECKUX 3aKOHOMEPHOCTEM B IMPUPOJE M KU3HHU, PACIO3HABATH

IMPOABJICHUEC 3aKOHOB I'€COMETPHH B UCKYCCTBC.

— HpI/IMCHHTB MOJIYYCHHBIC 3HAHHA HaA IMMPAKTHKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTYallul U MIPUMCHATH

M3YYEHHBIE MOHATHUS B IPOIIECCe MOMCKA PEHIeHNs] MaTeMaTH4YeCKH c(hOopMyIMpPOBaHHOM MPOOIEMBI,
MOJIETIMPOBATh peajbHbIE CUTYallMd Ha A3BIKE T€OMETPHH, UCCIIEN0BaTh MOCTPOEHHBIE MOJEIH C
UCTIOJIb30BAHUEM F€OMETPUUECKUX MOHATUI M TEOpEM, arrapara aareOpbl; pemaTh NpaKTHIeCKue



3a]1a4M, CBA3aHHBIE C HAXO0XKICHUEM T'€OMETPUYCCKUX BEJTUYNH.
Ha yray0jeHHom ypoBHe

— CB00OJHO OnepUpPOBaTh OCHOBHBIMH NOHATUSAMH CTEPEOMETPUH IIPU PELICHUH 3a]1a4 U IPOBEICHUH
MAaTE€MaTUYECKUX PACCYKICHUMN.

— IIpuMeHATh aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX IIPU PEIIEHUU F€OMETPUYECKUX 3a1a4.

— KunaccupuuupoBars  B3aMMHOE pacllOOXKEHUE MPSAMBIX B IMPOCTPAHCTBE; IJIOCKOCTEH B
IIPOCTPAHCTBE; MPSMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.

— CB00OOJHO OIEepUPOBaAThH MOHATUAMH, CBSI3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEKIY IPSIMBIMU B
IIPOCTPAHCTBE; MEXAY MPAMOH U INIOCKOCTBIO.

— CB000OHO ONIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH.

— CB00OJHO pacno3HaBaTh OCHOBHBIE BUbl MHOTOTPAHHUKOB (IIpU3Ma, NUpaMH/Ia, IPSIMOYTOJIbHBIN
napaiesienumne, Kyo).

— KraccuduuupoBaTb MHOTOIrpaHHUKH, BEIOUPas OCHOBAHUS JUIsI KJIACCHU(PUKALIUH.

— CB00OHO ONIEPUPOBATH MOHATUSIMH, CBI3aHHBIMHU C CEYCHHEM MHOTOTPAHHUKOB TNIOCKOCTBIO.

— BrmonsATh NapamiensHoe, HEHTPATIHbHOE H OPTOTOHAIBHOE TPOSKTHPOBAHNE (GUTYP HA TUIOCKOCTH;
BBINOJIHATE U300paxKeHus: GUryp Ha IIOCKOCTH.

— CTpouth ceueHus: MHOIOIPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHH3Y.

— BbruncnaTe momaam noBepXHOCTe MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMu/ia), TeOMETPUYECKHX T C
IpUMEHEHHEM (OpMYIL.

— CB0OOOIHO oOmepupoBaTh MOHATHSAMH: CHMMETPUS B HPOCTPAHCTBE; LIEHTP, OCh W IIOCKOCTH
CUMMETPHUU; LIEHTP, OCh U INIOCKOCTb CUMMETPHH (PUTYPBI.

— CB0OOOIHO oOmepupoBaTh MOHATHUAMH, COOTBETCTBYIOIIMMU BEKTOpaM U KOOpAMHAaTaM B
MIPOCTPAHCTBE.

— BBINONHATH 1eNCTBUSA HAJl BEKTOPAMH.

— Pemate 3a1aun Ha 10Ka3aTENbCTBO MAaTEMATUYECKUX OTHOLIEHUM U HAXOXKJIEHUE T€OMETPUUYECKUX
BEJIMYMH, IIPUMEHSS U3BECTHBIE METOJbI IIPU PELICHUMH MAaTEMaTHMYECKUX 3a/1ad IMOBBIIIEHHOTO U
BBICOKOT'O YPOBHS CJIOKHOCTH.

— IIpuMeHsTh npocTeiinye NporpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU
pELIEHNN CTEPEOMETPUUECKHX 3a]1a4.

— W3Bnekath, mnpeoOpa3oBbIBaTh M MHTEPIPETUPOBATH HMH(OPMAIMIO O MHPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaX U pUCYHKaX.

— IIpuMeHsATh NoNy4YEeHHbIE 3HaHUS Ha NIPAKTUKE: CPAaBHUBATh U aHAJIU3UPOBATH PEaJIbHbIE CUTYAIUH,
MIPUMEHSTh U3YUEHHbIE MIOHATHUS B IIPOIECCE MTOMCKA PELICHHS] MaTeMaTH4YeCKH CPOPMYITUPOBAHHOM
MpoOGJIEMbI, MOJIEJINPOBATh peaIbHbIE CUTYAllUU Ha SI3bIKE€ T€OMETPUHU, UCCIIEI0OBATh MOCTPOEHHBIE
MOJIETIM C HUCIOJIb30BaHUEM T'€OMETPUUYECKHUX MOHSTUA M TEeopeM, ammapara ainreOpbl; peliarb
MPaKTUYECKHE 3a/1a4M, CBSI3aHHbIE C HAXOKIEHHEM F€OMETPUUECKIX BEJTHUUMH.

— HWwmers mpencraBieHus 00 OCHOBHBIX JTalax pa3BUTUS T'EOMETPUM KaK COCTaBHOM 4YacTu
¢dbyHIaMeHTa pa3BUTHS TEXHOJIOTUH.

11 kmace
0a30BbIii yPOBEHb:

OIICpHUPOBATH IMMOHATHAMHU: HUIMHAPHUYCCKAd ITIOBEPXHOCTD, 06pa3y10nme HI/IJII/IH}IPI/I'—IGCKOﬁ
IMOBEPXHOCTHU, MUITIUHAP, KOHUYCCKAsA TOBECPXHOCTD, 06pa3y}01111/1e KOHHUYECKOM IMOBEPXHOCTHU, KOHYC,
chepudeckas MOBEPXHOCTb;



pacrno3HaBaTth Tejia BpameHus (MUIHHAp, KOHYC, cdhepa u map);

OOBSCHATH CIOCOOBI TMTOTYUYEHUS TEJ BPAIICHHUS;

KJIACCHU(UITUPOBATH B3aUMHOE PACIIONOXKEHHE C(Hephl U TUNIOCKOCTH;

OTIePUPOBATH OHATUSMU: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BRICOTA CETMEHTA, IIapOBOM
CJIOH, OCHOBAHHE IIAPOBOTO CJIOSI, BEICOTA IIIAPOBOTO CJIOs, IIIAPOBON CEKTOP;

BBIYHCIIATH OOBEMBI W TUIOIIATU IMOBEPXHOCTEW TEN BpAIICHHS, TC€OMETPHUUYECKUX Tel C
MpPUMEHEHHEM (POPMYIL;

OIEPUPOBAThH TOHATHSIMHU: MHOTOTPAaHHMK, BIHCAHHBIA B cpepy M ONMMCAHHBIH OKOJIO CQEpHI,
cdepa, BiMcaHHAs B MHOTOT'PAaHHHK HMJIH TEJIO BPAIICHUS;

BBIUHCIISTH COOTHOIICHHUS MEX Ty TUTOIIAISIMU TTOBEPXHOCTEH 1 00beMaMu TTO0TI0O0HBIX Tel;

n300pakaTh H3y4aeMble QUTYPBI OT PYKH H C IPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYD: BU CBEPXY,
cOOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ BPAIICHUS,

W3BJICKATh, HMHTEPIPETUPOBATE M TPeoOpa30OBBIBATH HWHPOPMAIUIO O MPOCTPAHCTBCHHBIX
reOMETPHUCCKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeIKaX U PUCYHKAX;

OIEPUPOBATH TIOHSITHEM BEKTOP B IIPOCTPAHCTBE;

BBINOJIHATh JICHCTBUS CJIOXKCHHS BEKTOPOB, BBIUMTAHHS BEKTOPOB M YMHOXKCHHS BEKTOpa Ha
YUCJI0, O0OBICHATH, KAKUMU CBOMCTBAMM OHHM 00JI1aal0T;

MPUMEHSTH TIPABIIIO MAPAILICIICITUTIC/IA;

OIEPUPOBAThH MOHATUSMH: JEKAPTOBbI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKIY BEKTOpaMH, CKASIPHOES MPOU3BEICHUE
BEKTOPOB, KOJUTMHEAPHBIC U KOMILJIAHAPHBIC BEKTOPHI;

HAXOJIUTh CyMMYy BEKTOPOB M MPOM3BEACHHUE BEKTOpPAa HA YHUCIO, YrOJ MEKIY BEKTOPaMH,
CKaJsIpHOE MPOU3BEJCHIE, PACKIAIBIBATh BEKTOP MO ABYM HEKOJUTHHEAPHBIM BEKTOPaM;

3a/1aBaTh MIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOW CUCTEME KOOPIMHAT;

MIPUMEHSITh TeOMETpHUECKHUEe (aKThI JUIsl PEIICHUS CTEPEOMETPUYECKHX 3aiad, MPEAroararolmnx
HECKOJIBKO IITaroB PEIICHUs, €CTM YCIOBUS TPUMEHEHHUS 33]IaHbI B IBHOH (opMe;

penraTh MPOCTEHINIe TEOMETPUICCKIE 3a/1a9H Ha IIPUMEHEHUE BEKTOPHOKOOPIMHATHOTO METO/IA;

pemiate 3aJayd  Ha  JOKAa3aTeNbCTBO MAaTEeMAaTHMYECKUX OTHOIIEHHH W  HaXOXICHHE
TCOMETPHUYECKUX BEJIMYUH TI0 00pasliaM WM ajJrOpUTMaM, MPHUMEHSS W3BECTHBIE METOIBI IPH
pElIeHN CTaHIaPTHBIX MaTEMaTHUYECKHX 3a]1a4;

MIPUMEHSTh MPOCTEHIIINE MPOrPaMMHBIE CPEJCTBA U AIEKTPOHHOKOMMYHHUKAIIMOHHBIE CHCTEMBI
MIPH PEIICHUN CTEPEOMETPUIECKHIX 33]1aY;

MPUBOUTH MPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEH B MIPUPOJIE U KHU3HH,

pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE;

MIPUMEHSITH MTOJIYYCHHBIC 3HAHUS Ha MTPAKTUKE: aHATM3UPOBATh PEATbHBIC CUTYAIllH U IIPUMEHSTh
W3YYCHHBIC MIOHATHUS B TIPOIIECCE TMTOMCKA PEIICHUS MaTeMaTHYeCKH C(hOPMYITHPOBAHHOM MTPOOIEMBI,
MOJICTTUPOBATh peajbHbIC CHUTYAIlMU Ha S3BIKE T€OMETPHH, WCCIICIOBATh IMMOCTPOSHHBIC MOJEITH C
WCIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATUN M TeopeM, ammapara aireOpbl, pemarh MPaKTHIeCKIe
3a/la4d, CBSA3aHHbBIE C HAXOXKJICHHUEM F€OMETPHUECKHUX BETHYHH.

IIpodpnibHbIN yPOBEHB:

CBOOO/IHO ONEpUPOBaTh MOHATHSIMH, CBS3aHHBIMH C IWIMHIPUYECKOW, KOHMYECKOH W
chepryecKoil MOBEPXHOCTIMH, OOBIACHATH CIOCOOBI TIOTYYEHHUS;

OIIEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C T€JIaMU BPALLCHUS: LUIMHAPOM, KOHYCOM, chepoil u
1apom;



pacro3HaBaTh Tejla BpamieHus ([IIMHIP, KOHYC, cdepa u map) U 0OBIACHIATH CIIOCOOBI MOTYYCHUS
TeJ BpalleHHUs,;

KJIaccu(pUIMpPOBaTh B3aMMHOE PaCIIOIOKEeHUE c(epbl U TUNIOCKOCTH;

BBIYUCIISATH BEJTMYUHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U TEJ BPALCHUS, 00bEMBI
U IUIOIIAIU TIOBEPXHOCTEW MHOTOTPAaHHUKOB U TEJl BPALLIEHUsI, TEOMETPUUYECKUX TEJ C IPUMEHEHUEM
opmy;

CBOOOJHO ONEpPHPOBATh MOHATUSMH, CBA3aHHBIMA C KOMOMHAIMAMHU Tell BpalleHUS U
MHOTOTPaHHUKOB: MHOTOIPAaHHUK, BIHCAaHHBIA B cdepy U ONUCaHHBIM OKoJO cdeprl, chepa,
BIIMCAaHHAsi B MHOTOTPAaHHUK WJIU TEJIO BPAIICHMUS,

BBIYUCIISATH COOTHOIICHHUS MK TUIOIIAIIMU TIOBEPXHOCTEH U 00beMaMu
MOTOOHBIX TEJI,;

n300pakaTh M3ydaemble (UTYpHI, BBHIIOIHATH (BBIHOCHBIC) MJIOCKHE YEPTEXH U3 PUCYHKOB
MIPOCTBHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHsI TEJ BPALICHHUS;

W3BIICKaTh, MHTEPIPETHPOBATh M TNPEOOPa3OBBIBATE HMH(DOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKaX U pUCYHKaX;

CBOOOIHO ONEPUPOBATH MMOHATHEM BEKTOP B POCTPAHCTBE;

BBITOJIHATH ONlEPALMU HaJl BEKTOPaMH;

3aJ]aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOI cUCTEMe KOOPIMHAT;

pelars reoMeTpUYECKHE 33JaYd Ha BBIUMCICHHE YIJIOB MEXAY MHPSIMBIMU U IUIOCKOCTSAMH,
BBIUMCIICHHE PACCTOSIHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOT'O METO/Ia IIPU PELICHUH;

CcBOOO/IHO ONIEPUPOBATH MOHATHIMH, CBA3aHHBIMU C IBUJKEHUEM B [IPOCTPAHCTBE, 3HATh CBOMCTBA
JIBYDKCHUH;

BBITNIOJHATh M300pa’k€HUsI MHOTOTPAHHUKOM M Tl BpallleHHWs NpH NapauleIbHOM MepeHoce,
LEHTPAJIBbHOW CUMMETPHUH, 3€pKaTbHON CUMMETPUH, TIPH TOBOPOTE BOKPYT NMPSAMOI, MpeoOpa3zoBaHUs
oI00us;

CTPOUTH CEUYEHHsS] MHOTOTPAHHUKOB M TeJ BpAIllEHUS: CEUEHHUs IMIMHIApA (MapajielbHO H
NEPIEHAUKYJIIPHO OCH), CEYeHHs KOHyca (MapajulebHOE€ OCHOBAaHMIO U TPOXOJsIlee uepes
BEpILHHY), CEUCHHUS I1apa;

UCIIOJIb30BAaTh ~ METOJbl I[OCTPOCHMSI CEUEHHMM: METOJ  CJEel0B, METOJ BHYTPEHHEro
MIPOEKTUPOBAHMSI, METOJ1 IEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKHUE YTBEPIKICHHUS;

MPUMEHSTh T€OMETPUUECKHE (DAKTBHI ISl PELICHUS] CTEPEOMETPUUECKUX 3ajiay, IPEANO0aratomux
HECKOJIbKO IIaroB PELIeHHs, €I YCIOBUS TPUMEHEHUS 3aJJaHbl B IBHOM U HEIBHOU (opMme;

pemate 3aJayd  Ha  JOKa3aTelIbCTBO MaTeMaTHMYeCKUX OTHOUIEHMH M  HaXOXKIeHHE
F€OMETPUUYECKHUX BEJIUYUH;

MIPUMEHATH MPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PELICHUU
CTEepEOMETPUYECKHX 33]1aY;

MPUMEHATHh TOJIyYCHHbIC 3HAHUS HA TPAKTHKE: CPAaBHUBATh, AHAIM3UPOBATH U OLEHUBATH
peasibHble CUTYalluu, MPUMEHSTh W3yUYEHHBbIE MOHATHUS, TEOPEMBbI, CBOWCTBAa B IpOLECCE MOMCKA
pelIeHrs MaTeMaTH4ecku chOpMyIUPOBAaHHON MPOOJIEMbl, MOJIETUPOBATh peajbHble CUTYalluu Ha
S3bIKE TEOMETPUH, MCCIEA0BAaTh IOCTPOCHHBIE MOJEINW C HCIHOJb30BaHUEM T'€OMETPUUYECKUX
MOHATHM U TEOpeM, ammnapara ajreOpsbl, pelaTh NpakTUYECKUE 3aJaul, CBSI3aHHbIE C HAXOXKJICHUEM
reOMETPUUYECKUX BEJIUYUH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS T€OMETPUM KaK COCTAaBHOW dYacTu
(GbyHI1aMeHTa pa3BUTHSI TEXHOJIOTHH.



COJEP) KAHUE YYEBHOI'O KYPCA (I1IO 'OJIAM OBYUYEHMUS)
10 kaacc
[IpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE MOHATHS CTEpPEOMETpUU. Touka, MpsMas, IIOCKOCTh, MpocTpaHcTBo. [loHsTHE 00
AKCHOMATHYECKOM TIOCTPOSHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.
B3aumHOEe pacmonoeHHWe TPSMBIX B MPOCTPAHCTBE: IEPECEKAIONIUECs, TMapaJlICbHBIE |
CKpelMBaroIIuecs npsameie. [lapaiebHOCTh MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MapaslieibHbIC
npsIMbIE B IIPOCTPAHCTBE; MAPALICIBHOCTh TPEX MPSAMBIX; MAPALICIBHOCTh MPSIMOW M IUIOCKOCTH.
Ilapannenvnoe u yeumpanvhoe npoekmuposanue, usoopaxcenue ¢ueyp. OcHOsHblE CBOLICMEA

L Vo ¢

napanienbHo20 npoekmuposeanus. HMzobpaosicenue gueyp 6 napanienvHol NnpoeKyuu.
COHAIIPABIICHHBIMU CTOPOHAMM; YTOJI MEKy MPSIMbIMU B IPOCTPAHCTBE. lapanieibHOCTh MIIOCKOCTEN:
napajulebHble IUIOCKOCTH; CBOMCTBA IApajuICIbHBIX IUIOCKOCTEH. [IpocTeimme nmpocTpaHCTBEHHbIE
(GUrypsl Ha MJIOCKOCTH: TETPadp, KyO, mapajuiesenuIe]; IoCTPOSHUE CEUCHUH.

[TeprieHAMKYASAPHOCTh TPSMOM M IUIOCKOCTH: MEPIEHANKYISPHBIE MPSAMbIE B MPOCTPAHCTBE,
NpsIMbIE Mapajuie/ibHbIE U MEPIEHIUKYISPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHANKYIIIPHOCTH IPSIMOU U
IJIOCKOCTH, T€OpeMa O MPSIMOM MEpPIEeHIUKYISIPHOU IIIOCKOCTH. YTJbl B MPOCTPAHCTBE: YIOJd MEXKAY
OpsIMOM M IUIOCKOCTBIO; JIBYTPAHHBIA YTOJ, JUHEWHBIA Yrojl ABYTpaHHOro yria. OpmozonanbHoe
npoexkmupoganue. llepneHaANKyIsp U HAKIOHHbBIE: PACCTOSHHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM JIO TJIOCKOCTH, MPOSKIHS (PUTYPBI HAa TUIOCKOCTh. [1epleHIuKyYISIpPHOCTD TUIOCKOCTEH: MPH3HAK
MEPIECHANKYJISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX nepneHauKynspax.

Venvl 6 npocmpancmee: yeon mesncoy npamou u nioCKOCMbio, 08V2PAHHbBIN Y2O0l, TUHEUHbI Y2Oil
08yepannozo yena. Tpéxepannwiti u mHocoepantvle yeavl. C80UCmea nioCKUX Y2108 MHO20SPAHHO20 Y2id.
Ceoticmea nIOCKUX U 08VZPAHHBIX Y2l08 MPEXepaHHo2o yeid. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl
MPEXepanno2o yena.

MHororpaHHUKHU

[loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHMKA, BBINYKJIbIE U HEBBITYKJIIbIE
MHOTOTPAaHHUKHU; pa3BEPTKA MHOTOTPAHHUKA. Buovl MHO202pAHHUKOS, pA38EPMKA MHO20SPAHHUKA
[Ipusma: n-yronpHas Ipu3Ma; rpaHd U OCHOBAHMS MPU3MBI; TIpsiMasi U HAKJIOHHAsI TIPU3MBI; OOKOBas U
MOJHAas MOBEPXHOCTh Npu3Mebl. [lapanmnenenumnen, npsiMOYroiabHbIA MapaJlIeIENuINe] U €ro CBOWCTBA
Kpamuaiiwue nymu na noeepxnocmu muocoepannuxa. Teopema Jiinepa. [Ipocmpancmeennas meopema
Tughazopa. Tlupamuna: n-yroiapHas NMUpamMKaa, TPaHM U OCHOBAaHWE MHpPAMUABI; OOKOBas M MONHAs
MOBEPXHOCTh NUPAMHUbl; MpPAaBWIbHAS M yCEUEHHAs NUpaAMUJA. DJIEMEHTbl HPU3Mbl U TUPAMUBL.
[IpaBunbHbIE MHOTOTPaHHUKU: TOHSATHE TMPABUIBHOIO MHOTOIPAaHHMKA; MpPaBWIbHAs MpU3Ma U
npaBUJIbHAs TUPaMUIA; TMpaBUIbHAS TpPEyroibHas TNHUPaMHUIAa M TPaBWIBHBIA TeTpa’ap; Kyo.
[IpencraBnenne o0 MpaBHIIBHBIX MHOTOTPAHHUKAX: OKTAdIP, NOACKadAp U uKocaraAp. CedeHust mpu3Mbl U
MTUPAMHU/IBI.

CummMeTpusi B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, TPSIMOM, INTIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B MUPAMUJIAX, apaieNenuIeaax, NpaBUibHbIX MHOTOTpaHHUKAX.

Brruucnenue »1eMEHTOB MHOTOTPAHHHKOB: p&0pa, nuaroHanu, yriabel. [lnomans OGoxoBoit
MOBEPXHOCTH M TIOJHOW MOBEPXHOCTH MPSMOM MPHU3MBI, IUIOIIAIh, OCHOBAHHM, TeopemMa O OOKOBOM
MOBEPXHOCTH MpsAMOHM mpu3Mbl. Ilnomans OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH MPABUIBHON
NUPaMUJIBI, TeopeMa O Iuiomaau yceu€HHoi mupamunbl. [loHsTHe 00 00béMe. OOBEM TUpPAMUIBL,
MIPU3MBI.

[TogoGubIe Tenma B mpocTpancTBe. COOTHOIIECHUSI MEXTY TIIOMIAIIMHA TTOBEPXHOCTEH, 00hEMaMH

1 KypcuBOM Bbl/ie/IeHb] 371eMEHThI COJlepKaHHUs, U3ydyaeMble Ha yT1y6JIeHHOM YPOBHe



IMOIOOHBIX TE.
Bexkmoput u koopounamol 6 npocmpancmee

Ilonamus: eekmop 6 npocmpancmee; HY1e80U 6eKmMop, OJNUHA HEHYe8020 8eKMOpd,; 6eKmOopbl
KOJLIUHEeapHble, COHAnpasileHHble U NPOMuUBONON0HCHO HANpasieHHble 6eKkmopbl. Pasencmeo eexmopos.
Heticmeus c gekmopamu. crodxicenue u Gbl4umanue eKmopos,; CyMma HeCKOIbKUX 6eKMOPO8; YMHONCEHUE
eéexmopa Ha uucno. Ceoiicmea cnodicenus 6ekmopog. CEOUCMEa YMHOJICEHUS 6EeKMOpa HaA HYUCIO.
Ilonamue «komnnanapuvie 6ekmopwvl. I[lpusnax xKomnaanapHocmu mpéx eekmopos. IIpasuno
napannenrenuneoa. Teopema o paznodicenuu 6ekmopa no MpEM HEKOMNIAHAPHLIM 6EKMOPAM.
Ipsamoyzonvruas cucmema xoopounam 6 npocmpancmee. Koopounamuvr eexmopa. Céazv meducoy
KOOpOUHAmMamu 6eKmopa u Koopounamamu modex. Yeon mexicoy eekmopamu. Ckanapnoe npouzgeoenie
8EKMOpO8.

11 xknace
Tesa BpamieHust

[unmuaapudeckass  TOBEPXHOCTh,  OOpasymoIiue  IHIMHIPUYECKOH  TIOBEPXHOCTH,  OCh
WIMHAPUYECKOW ToBepXHOCTH. Llmnmmuap: ocHoBaHMS W OOKOBas MOBEPXHOCTh, 0Opa3yromas U OcCh,
TUIOIAAb OOKOBOM M TIOJTHOM MOBEPXHOCTH.

Konnyeckas moBepXxHOCTb, 00pa3yroiine KOHU4ECKOW TOBEPXHOCTH, OCh M BEPILIMHA KOHUYECKON
nosepxHocTu. KoHyc: ocHOBaHMEe W BepuIMHA, oOpasymollas M OChb, IUIOLIAJb OOKOBOH M MOJHOM
HOBEPXHOCTHU. Y C€UEeHHBIN KOHYC: 00pa3yrole U BbICOTa, OCHOBAHUS M OOKOBasi IOBEPXHOCTb.

Cbhepa wm map: meHTp, paauyc, IuaMeTp, IUIOAAb IOBepXHOCcTH chepsl. B3aumuoe
pacrioyio’keHre cepbl U IIOCKOCTH, KacaTelbHas IJI0CKOCTh K cdepe, miomaas chepsl. M3o0paxenne
TeJ BpalleHUsl Ha IUI0CKOCTH. Pa3BepTka uuiauHapa 1 KoHyca.

KomOuHanmu Ten BpamieHus W MHOTOTPAHHUKOB. [Ipusma, enucamHas 8 yuiunop, ONUCAHHAS
oxono yununopa. Ilepeceuenue cghepvl u wapa c niockocmoio. Kacanue wapa u cgpepovl niockocmoio.
MHororpaHHuK, ONMCaHHBINA 0KOJIO c(hepsl, chepa, BIUcCaHHAas B MHOTOIPAHHUK, WM TEJI0 BpallleHusl.

[Tonstue 06 o0beme. OcHOBHBIE CBOMCTBa 00BeMOB Tenl. Teopema 00 0o0bemMe MPAMOYTOIBHOTO
napasuieNienunena u ciaencTsus u3 Hee. O6beM nUIUHApa, Kouyca. O0vem npsamou u HaKIOHHOU NPU3MbL,
nupamuosi. O0BEM 11apa u waposoeo cezcmenma, TIIOMaab chepsbl.

IInowaow nosepxnocmu yununopa, Kowyca, niowaosb cgepol u ee yacmeti. [lonoOHbIe Tena B
npoctpaHcTBe. COOTHOIIEHUS MEXAY IUIONIAJIMU TOBEPXHOCTEH, oO0beMaMu MOAOOHBIX Tell.
IIpeobpazosanue nooodbus, 2omomemus. Pewenue 3a0au na niockocmu ¢ UCHONLIOBAHUEM
cmepeomempuiecKux Memooos.

Ceuenust nuiMHIpa (MapasielbHO U MEPHIEHAUKYISIPHO OCH), CEYEHUs KOHyca (MapajulesbHOe
OCHOBaHHUIO U MPOXOJSIIEe Yepe3 BEpUINHY), CEUCHHS LIapa. Memoobl NOCMPOEHUs. CeYeHUll. Memoo
c1e008, Memoo 8HYmMpeHHe20 NPOEeKMUPOBAHUsl, MEMOO NePEeHOCAa CeKywell NI0CKOCMU.

BexkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mimockoctH M B mpocTpaHcTBe. CIIOKEHHE M BBIUWTAHHE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha uMcio. Pa3nokeHue BeKTOpa IO TpeM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunena. PemieHue 3agad, CBSI3aHHBIX C NPUMEHEHHEM IMpaBWJI JEHCTBHI C BEKTOpaMHU.
IIpssMoyronbHas cucrema KoopAauHaT B npoctpaHcTBe. Koopannats! Bekropa. [Ipocteimme 3agaun B
KOOpJMHATax. YToJI MexXly Bekropamu. CKaasipHOe MPOU3BeACHNE BEKTOPOB. BhIuncieHue yrioB Mexy
PSIMBIMU U TIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METO/I TPU PEIIEHUU T€OMETPUUYECKUX 3a/1ad.
Heudcenus 6 npocmpancmee

Jsusicenus npocmpancmea. Omoobpasxcenus. /[eudicenus u pasencmeo gueyp. Obwue ceoticmea
osudicenull. Buowvl  Osudicenuti: napannenvhviil nepeHoc, YEHMpAanbHAs CUMMEMPUs, 3epKalbHAas
cummempusi, nosopom 8oxpye npsamotl. Ilpeoopazosanus noooous. Ilpsamas u cghepa Diinepa.



TEMATHYECKOE IIVIAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOJJAM OBYYEHHUS)
10 kaace

Ba3oBeiii ypoBeHb (68 uacos)

VYray6nennsiii ypoenb (102 yaca)

HasBanue pasnena
(Temsbl) Kypca,
(KOTIMYECTBO 4acoOB)

OcHOBHOE COACpIKaHUC

(OCHOBHBIE BUBI IEATEILHOCTH
yaaImxcs

HasBanue pasnena
(Temsl) Kypca,
(KOJIMYECTBO YaCOB)

OcHOBHOE COACPIKaHUEC

(OCHOBHBIE BUJIBI
NEeSITETbHOCTH yYaluXCsl

BBenenue B
crepeometpuio (10

)

OCHOBHBIE TOHATHSA
CTEPEOMETPHHU: TOUKA, IIPIMas,
[I0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n300paxeHus Ha
PUCYHKaX: H300paskeHUs
[JIOCKOCTEN, NIapajlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka.

[ToHsATHA: IEpeceKaroIUECs
[UIOCKOCTH, IIEPECEKAIOLINECS
psiMasi ¥ THIOCKOCTb.

3HAKOMCTBO C MHOTOTPaHHHKaMU,
n300pakeHne MHOTOTPAHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX
uyepTekax. HadanbHbie cBefieHUs O
KyOe 1 nupamuje, uxX pa3BEPTKU U
moxenu. CeueHusa
MHOTOTPAaHHUKOB.

[lonsaTHE 00 aKCHOMATUYECKOM
MMOCTPOECHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

AKTyaau3upoBaTh (PaKThl K METOBI
[UTAHW- METPUH, PEIIEBAHTHBIE TEME.
[Tonmy4aTs nIpeACTaBICHUS O
MPOCTPaHCTBEH- HBIX (PUTypax,
pa30upaTh MpocTeiIre mpaBuia
n300paXeHus THX QUryp.
M300paxaTh NpSIMYO B TNIOCKOCTb
Ha pUCYHKE.

Pacro3HaBaTh MHOTOTPaHHUKH,
MUpaMuy, KyO, Ha3bIBaTh HX
DIIEMEHTHI

Jlenath pUCYHOK Ky0a, TUPaMHIBI,
HAXOWTH OIINOKHN B HEBEPHBIX
N300pPKCHHUSX.

3HAKOMHUTBLCS C CEUCHUSIMH, C
METOJIOM CJICJIOB; UCTIOIH30BATh JIJISI
[MOCTPOCHUS CEYSHHSI METOJ CIIEIIOB,
KpaTKO 3aIlUCHIBATH IIarH
MOCTPOCHUS CEUEHHUSI.
Pacrio3naBaTh BUJI ceueHUs U
OTHOILIEHUH, B KOTOPBIX CEYEHHE
nenuT pedpa KyOa, HaXOIUTh
[UIOINA/b CCUCHUSL.

Vcnionp30BaTh mmoj1o0une mpu
pELICHNH 3a/1a4 Ha IOCTPOCHHUE
CEYCHUI.

3HAaKOMHTHCS C aKCHOMATHUECKUM
MOCTPOCHUEM CTEPEOMETPHUH, C
aKCHOMaMH CTEPEOMETPUH U
CIICJICTBUSIMH U3 HUX.

I/IJ'IJ'IIOCTpI/IpOBaTL aKCHOMBbI

Bsenenue
B crepeomeTpuio (23

u)

OCHOBHBIE POCTPAHCTBEHHEIE
(buTypHIL.

ITonsTHS CTEpEeOMETpHH:
TOYKa, PSIMasi, INIOCKOCTb,
npocTpancTBO. OCHOBHBIE
NpaBuia H300paKeHHS Ha
[PUCYHKE ILIOCKOCTH,
MapaieNbHbIX IPSIMBIX
(OTpE3KOB), CEpEeIUHBI OTPE3KA.
[TonsTus: nepecekaromuecs
[UIOCKOCTH, TIEPECEKAIOINECs
[psaMas U III0CKOCTb,
[IOJYIPOCTPAHCTBO.
MHOrorpaHHUKH,
N300paXeHUE MPOCTEHIIINX
[IPOCTPAHCTBEHHBIX (QHUTYD,
HECYIIECTBYIOIINX OOBEKTOB.
AKCHOMBI CTEPEOMETPUH U
[epBbIC CIICACTBUS U3 HUX.
CriocoObI 3aJ[aHus IPSIMbIX U
[UIOCKOCTEH B IIPOCTPAHCTBE.
0O0603HauUEHHS IPSMBIX U
[JIOCKOCTEM.

Ceuenus. M3o0paxenue
CeueHH MUPaMuIbl, Kyoa u
[PU3MBI, KOTOPBIE IIPOXOIAT
yepe3 ux péopa. MzobpaxeHue
fepecedeHus OTydeHHBIX
riockoctel. PackpaiiBanue
[MOCTPOCHHBIX CCUCHUH

[Pa3HBIMU [IBCTAMU. MCTOI[

OnpenensTs MI0CKOCTh KaK
(burypy, B KOTOpOit
BBITIOJIHACTCA IINIAHUMCETPUS.
[enats npocreifiine
JIOTMYECKHE BBIBOIBI U3
AKCHOMAaTHKH TIOCKOCTH.
IIpuBOAUTH IPUMEPHI
pEeabHBIX OOBEKTOB,
ycan3auuel KOTOPBIX
SIBJISTEOTCSI @KCHOMBI
TEOMETPHH.

M3yuaTh, IPUMEHSTH
MPUHLMITB TTOCTPOECHUS
CEUCHUH.

Mcnons3o0BaTh UIs
MOCTPOCHUS CEUECHUI METOA
CJIEZIOB, METOJ] BHYTPEHHETO
[IPOEKTUPOBAHUS, METOJL
MepeHoca CeKyIen
[LIOCKOCTH.

Pemats cTepeomerprueckue
3a/1a4yM: Ha ONpeeIcHNe
BUJa CEYCHUS U
HAXO0)K/IEHUE ero TUTOIIA/IH.
AKTyanu3upoBaTh (aKThl U
METO/IbI INTAHUMETPUH,
[pEIEBaHTHBIE TEME,
MIPOBOANTD AHATIOTHH.
Hcnonb30Bath Mpu
[pEIIeHNN 3a/1a4 CIEAYIOLIHe

MITAaHUMCTPUUCCKUC (I)aKTI:I




pHUCYHKaMH U IpUMEpaMu u3
OKpyKaroIei 00CTaHOBKH

CJIEZIOB 711 IOCTPOEHHUS
ceuennii. CBOMCTBa
[IEPECCUCHUN ITPSIMBIX U
rockocrei. [loctpoenue
CeUYeHNH B MUpaMHue, Kyde o
TpEM TOUKaM Ha pEOopax.
Cozanne BEBIHOCHBIX
YepTexken 1 3aMuch 11aroB
[OCTPOCHUSI.

[loBTOpEHUE IIITAHUMETPUH.
Teopema o
[POMOPLIMOHAIBHBIX OTpE3Kax.
[Tono6ue TpeyroJbHUKOB.
Teopema Menenast. Pacuétsl B
CCUCHUAX Ha BBIHOCHBIX
YepTexax.

Vcropust pa3BuTUs
[UIAHUMETPUU U CTEPEOMETPHUH.

1 METOJIBI:

Teopembl Qaiieca u 0
MPOMOPLIHUOHATBHBIX
OTpe3Kax. AITOpUTM
meTeHns oTpe3ka Ha N
paBHBIX yacTei. Teopema
Memnenasi.
PaBHOOCIPEHHBIIA
TPEYroJbHHUK.
PaBHOCTOPOHHUI
TPEYTOIBHHK.

[ IpsiMOyTOJIBHBII
TpeyroabHUK. CBOMCTBO
cpeaHel TMHUN
TpeyroiabHuka. CBoicTBO
OMCCEeKTPUCHI yTIia
TpeyronbHuKa. CBOWCTBO
MeaH TPEYTroIbHUKA.
[Tpu3Haky momxoous
TPEYroJILHUKOB.
[Tonyuath npeacTaBiieHUs
00 OCHOBHBIX 3Tarax
[Pa3BUTHS TE€OMETPHUH KaK
COCTaBHOM yacTu
(hyHIaMEHTa Pa3BUTHS

TCXHOJIOTUH
HpHMLIe n Bzaumnoe PaCIOJIOKCHHUE IMTPAMBIX AKTyaJ'II/BI/IpOBaTB q)aKTBI 1 METOAbI B3anmuoe BzaumHoe PAcCIIOJIOKCHHUC K.TIaCCI/I(i)I/ILII/IpOBaTB
IIJIOCKOCTHU B IIPOCTPAHCTBE: IIJIAHUMETPUH, PEIICBAHTHBIC TEMEC, [PACIIOJIOKCHUC MIPAMBIX B IIPOCTPAHCTBE. B3aUMHOC pPaCIIOJIOKCHUEC
B IIPOCTPAHCTBE. MECPCCCKAOIINECH, TapAJIICIIbHBIC |[IPOBOAUTDH MMPAMBIX B CKpCH_II/IBaIOH_II/IeCﬂ IIpsAIMBbIC. MMPAMBIX B IPOCTPAHCTBE,
HapaJ'IJ'IGJ'H)HOCTL 1 CKPCHIMBAIOIIHUECS IIPSAMBIC. AHAJIOT'HH. IMPOCTPAHCTBEC (6 '{) HpI/I3HaKI/I CKPCHIUBAIOIIHNXCA | MJIIFOCTPUPYA PUCYHKAMU U
[IPAMBIX HapannenLHocn, IIPAMBIX U HepeT-II/ICJBITI) BO3MOIKHBIE CIIOCOOBI IIPAMBIX. IMIPpUBOAA IIPUMEPLI U3

1 IDIOCKOCTEH
(12 u)

MJI0CKOCTEN B MPOCTPAHCTBE:!
MapajuieIbHbIE IPSMBIE B
[IPOCTPAHCTBE; MApAJJIEIbHOCTh
TpEX MPSAMBIX; APATIIETIBHOCTh
[PSIMOM U IIOCKOCTH.

'YII1Bl C COHANpaBICHHBIMU
CTOPOHAMHU; YTOJI MEXKAY

[PSIMBIMU B IIPOCTPAHCTBE.

PaCIOIOKEHHUS IBYX MPSIMBIX B
MPOCTPAHCTBE,

WILTIOCTPUPOBATH UX Ha TIPUMEpPax.
JlaBaTh ornpejesneHme
CKPELUBAIOIIXCS TIPSIMBIX,
(hopMyJIUPOBATH MPU3HAK
CKPEIIMBAIOIIXCS IPSIMBIX U

IIPUMCHSTH CTO IIPU PCIICHUU 3a/daY.

[lapannensHble NpsMBIE B
npocTtpaHcTBe. Teopema o
CYIIIECTBOBAHNH U
€IMHCTBEHHOCTHU IPSIMO
MapajuieIbHON JaHHOU
MpAMOM, TPOXOJALIEN Yepe3
TOYKY MPOCTPAHCTBA U HE

nexanie Ha JaHHOU TPSMOif.

[peaTbHOM KU3HU.
Jlokxa3pIBaTh TEOPEMY O
CyIIIECTBOBAHNU U
€IMHCTBEHHOCTH
MapajuIeIbHON MPSIMO,
MPOXOJIAIIECH YEpPE3 TOUKY
MPOCTPAHCTBA U HE

mexaleil Ha Ipyrou




[TapanneabHOCTh MIIOCKOCTEH:
MapajuieIbHbIC JIOCKOCTH;
CBOMCTBA MapaICIbHBIX
rockoctet. IIpocreiiive
[MPOCTPAHCTBEHHBIC (PUTYPHI HA
[IOCKOCTH: TETPadap, Kyo,
MapaJuIeTIeTiITe]]; TOCTPOCHHE
CEUECHUI

PacriozHaBaTh IpHU3My, Ha3bIBATH €€
SJIEMEHTHI.

CTpouTh cedeHHs MPU3MBI Ha
TOTOBBIX YEpTEXkKax.

[lepeuncnaTs BO3MOXKHBIE CIOCOOBI
B3alIMHOTO PacCIOJIOKEHUS MPSIMON
1 TUIOCKOCTH B IIPOCTPAHCTBE,
[IPUBOIUTH COOTBETCTBYIOLINE
[IPUMEPBI U3 PEAIBHOM )KU3HU.
JlaBaTh onpeneneHue
MapajvieIbHOCTH NPSAMOU U
[IOCKOCTH.

DOpMyIMpPOBATH IPU3HAK
MapaJIeIbHOCTH

MIPSIMOM U INTIOCKOCTH, YTBEPXKICHUE
0 IpAMON

[IEPECEUEHHUSI JBYX IUIOCKOCTEH,
MPOXOAIINX Yepe3 NapaIesIbHbIE
MpsIMBIE.

Pemath nmpakTu4eckye 3a1a4u Ha
MMOCTPOCHUE

CE€YEeHNI MHOTOIpaHHUKA.
OOBSACHSTH CITy4au B3aUMHOTO
[pacronoKeHus

[IJIOCKOCTEH.

/laBaTb onpeneneHue
MapajuIeIbHBIX IJIOCKOCTEM;
MPUBOAUTH IPUMEPHI U3 PeaIbHON
PKU3HU U OKPY’KaIoIeil 00CTaHOBKH,
WJUTIOCTPHUPYIOIINE TapaIeIbHOCTh
riockocted. Mcnonb3oBate
[PU3HAK [1apAJUIETIbHOCTH IBYX
[JIOCKOCTEH, CBOMCTBA
MapauIeIbHBIX ITIOCKOCTEHN pU
pELIEHNH 33/1a4 Ha TIOCTPOEHHUE.
OOBSICHATD, YTO HAa3bIBAETCS
MapauIeIbHBIM IPOEKTUPOBAHUEM H
KaK BBITIOJIHAETCS MPOEKTUPOBAaHUE
(GuUryp Ha IIOCKOCTb.

Jlemma 0 mepeceueHUU
MapajuIeIbHBIX IPAMBIX
M10cKoCThI0. [lapannensHocTh
TpEx npsAMbIX. Teopema o TpEx
MapayuIeIbHBIX MPSMBIX.
Teopema 0 CKpELUBaIOIINXCS
MPSIMBIX.

[TapaiensHOe
npoexTupoBanue. OCHOBHEIE
CBOICTBA MapalieIbHOTO
MPOECKTUPOBAHMSI.
M300paxkeHre pa3HbIX GUTYp B
MapajuieIbHOU IPOEKIUU.
LlenTpanbHas OpOEKLIHUS.

'YT0JI ¢ COHanPaBJICHHBIMU
CTOpPOHaMU. YTOJI MEKIY
PSIMBIMH.

3ama4yn Ha TI0Ka3aTeNIbCTBO U
VCCIIeIOBaHUE, CBS3aHHBIE C
PACIIOJIOKCHUEM NIPSAMBIX B
[POCTPAHCTBE.

[PSAMOIL; JIEMMY O
MepeceyeHnH MII0CKOCTH
MBYMsI TTapaJljeIbHBIMH
MPSAMBIMU; TEOPEMY O TPEX
MapauIeIbHBIX MPSMBIX.
/lokxa3pIBaTh mpu3HaK
CKpEIINBAIOIIUXCA MPSMBIX,
TeopeMy 0
CKpEIINBAIOIIUXCA TPSIMBIX.
Jloka3bIBaTh TEOpPEMY O
[PaBEHCTBE YIJIOB C
COHAIPaBICHHBIMU
CTOPOHAMH.

OOBSACHATD, YTO HA3BIBAETCS
MapajuieIbHBIM U
LEHTPATBHBIM
MIPOEKTUPOBAHUEM H KaK
BBITTOJTHAETCS
MpoeKTHpoBaHue QUTyp Ha
TUIOCKOCTb.

J{oka3pIBaTh CBOMCTBA
MapaieasHOro
MTPOEKTHPOBAHMS.
N300paxars B
rapajuleIbHOW IPOEKLINN
[pa3Hble TEOMETPUUYECKUE
(urypsr.

Perate crepeoMeTpudecKkue
3a/1a4M Ha JI0KA3aTEIbCTBO
1 NCCJIEJIOBAHNUE, CBA3aHHBIC
C PacIoIOKEHUEM MPSIMBIX
B IIPOCTPAHCTBE.
[IpoBoaNTh AOKa3aTeNbHBIE
[paccykKAeHUs IPH PELICHUH
reOMETPUUYECKHUX 3ajiad,
CBA3aHHBIX CO B3aUMHBIM
[pacTosI0KEHUEM NPSMBIX B
[IPOCTPAHCTBE.

CpaBHUBATD,




M300pakaTh B TapaJjieIbHON
MPOCKINU Pa3THYHbIE
reoMEeTpUUECKUE (DPUTYPHI.
MonenupoBaTh peabHbIe CHTyallun
Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh
MOCTPOCHHBIE MOJAETH C
MCIIOJTb30BaHNEM T€OMETPHIECKUX
[OHSTU.

Hcnoabp30BaTh IIpu pCIICHUU 3a/1a4
Ha IOCTPOCHUE CEUCHUIN MOHSITHE
MapajuIeTbHOCTH, TPU3HAKH H
CBOICTBa napayICJIbHBIX IMPAMBIX
Ha TTOCKOCTH

QHAJIM3UPOBAThH U
OIICHUBATh YTBEPKICHUS C
LEJIBIO BBISIBJICHUS
MOrMYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX
[pacCcyXIeHUH.
MoaenupoBaTh peaibHble
CUTYalluH, CBA3aHHbIE CO
B3aMMHBIM PacTOJI0KEHUEM
MPSMBIX B IPOCTPAHCTBE, HA
MI3BIKE I'COMETPUH.
VccenenoBars NOCTPOSHHBIE
MOJIEJIN C HCIOJIb30BAHUEM
reOMETPUUYECKHUX MTOHATUH U
TeopeM, ammapara ajreopsl,
U(POBBIX PECYPCOB.
[TonyyaTs npencTaBieHuE O
LEHTPAJIEHOM
MPOEKTHPOBAHUU U 00
MCTOpUH paboT Mo TEOpUU

MEPCTIEKTUBBI
[apasiennsHOCT [ToHsATHS: TapaJIeIbHOCTh Krnaccudunuposarts
MPSIMBIX U MPsIMOM U IMJIOCKOCTH B B3aUMHOE PaCIOI0KEHUE
[UIOCKOCTEH B MIPOCTPAHCTBE. MPSIMOM U IMJIOCKOCTH B
MPOCTPaHCTBE [Tpr3HaK napaienbHOCTH MPOCTPAHCTBE, NPUBOS
(8 u) [IPSIMOM U IIJIOCKOCTH. COOTBETCTBYIOLLIME

CBoiicTBa TapaICIbHOCTH
MPSIMOM U IJIOCKOCTH.
["'eomeTprUecKue 3a/1a4u Ha

BBIYHCJICHUEC M 1I0KA3aTCIILCTBO,
CBS3aHHBIC C TapaAJIJICJIbHOCTBIO

[PSIMBIX U IUIOCKOCTEN B
MIPOCTPAHCTBE.

[TocTpoeHue ceuenus,
[TPOXOSAILET0 Yepe3 JaHHYIO
MPSIMYIO Ha YEPTEKE U
MapasjiebHOTO APYroi

MpsMoid. Pacu€r oTHOIIEHUH.

[TapannenbHas MPOEKIHS,

[IPUMEPBI U3 PEATILHOMN
PKU3HHU.

DopMyITHpOBaTh
oTIpeieieHne
MapauIeIbHBIX IPSIMOM 1
[IOCKOCTH.

J{oka3bIBaTh NMPU3HAK O
MapajuieIbHOCTH NPSMOK U
MJI0CKOCTH; CBOMCTBA
MapaljiebHOCTH MPSAMON U
[UIOCKOCTH.

PemraTs crepeomMeTpudeckue

3aJa4y BBIYHCICHUA




[IPUMEHEHHUE JJIS TOCTPOCHUS
ceueHuii Ky0a u
MapauieNenuIe/a.

CBoiicTBa mapajuIieseuIea 1
[IPU3MBI,

ITapannenabHbIe TIOCKOCTH.
TIpu3Haku napamieIbHOCTH
NBYX mtockocteil. Teopema o
MapauIeIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
WITPOXOIAIIEH Yepe3 TOUKY, He
[MPUHAJIEKANTYIO JAHHON
[IOCKOCTH U CJICJICTBUS U3 HeE.
CBoiicTBa apajIeTbHBIX
[JIOCKOCTEH: O
[MapaJuICJIbHOCTH MTPAMBIX
[epeceueHns PH NIepecedeHuH
NBYX MapajuIeIbHbBIX
[JIOCKOCTEH TpeTheil; 00
OTpE3Kax MapauIebHBIX
MIPSMBIX, 3aKIFOYEHHBIX MEKITY
[apauICJIbHBIMU IIJIOCKOCTSAMU,
0 TIepeceYeHHH MIPSIMOH C
IBYMsI TIapaJLIEITbHBIMU
[UIOCKOCTSIMU

1 T0Ka3aTeNbCTBO,
CBSI3aHHBIE C
MapauIeIbHOCTHIO MPSIMBIX
M IUIOCKOCTEN B
MPOCTPAHCTBE.

PemaTts mpakTuyeckue
3a/1a4y Ha IOCTPOEHUE
CEUCHUM Ha yepTekax
reTpasapa u
napasenenumeaa.

Pewiate crepeomMeTpuyecKkue
3ajla4M, CBS3aHHBIE C
MMOCTPOCHUEM CEYEHU
TUIOCKOCTBIO.

TIpoBOAUTE JIOTUYECKU
KOppPEKTHBIE JOKa3aTeJIbHbIe
[pacCy>XIE€HUA NPU PELICHUN
TEOMETPHUYECKUX 3324
CBsA3aHHBbIX C
MapauieIbHOCTHIO
[IOCKOCTEH.

CpaBHHBaThH U
AHATTU3UPOBATh peajbHbIC
CUTYAalllH, CBSI3aHHBIE C
[apaJJIENbHOCTBIO IIPSIMOU
M TUTOCKOCTH B
MIPOCTPAHCTBE;
MOJIEJIMPOBATh peajbHbIC
CUTyalun, CBA3aHHBIC C
MapauIeIbHOCTBIO MPSIMON
U TUTIOCKOCTH B
[IPOCTPAHCTBE, HA A3BIKE
TeOMETPHHU

IIepneHIuKyIIIpHOC
Th TIPSIMBIX U
rockocreit (12 v)

[lepnieHIMKYIApHOCTD MPAMON

1 TUTOCKOCTH: IEPIIEHANKYJIISIPHBIE
MpsIMBIE B IPOCTPAHCTBE, MPSMBIE
napajjiesbHble U NepIeHIUKYIIsp-
HBIE K IIJIOCKOCTH, TIPU3HAK

MEPIEHANKYIIPHOCTH MPSIMOU 1

AKTyanu3upoBaTh GaKThl U METOJIBI
MIAaHUMETPUH, PEJICBAHTHBIC TEMCE,
[TPOBOJUTH AHAJIOTHH.

OOBACHATH, KAKOW yTOJI Ha3BIBACTCS
YTIIOM MEXJTY TTePeCeKarOIUMHUCS
MPSIMBIMH,

TTepneHIUKYIIPHOCT
b MPSIMBIX U
MJIOCKOCTEN B
IIPOCTPAHCTBE

(25 9)

IToBTOpEHME: TEeOopeMa
[Mugaropa Ha MIOCKOCTH,
TPUTOHOMETPHS
MIPSIMOYTOJIEHOTO
TPEyTOJIHHUKA.

CBoiicTBa Ky0a u

AKTYyaIM3upOBaTh PaKTHI 1
METOIbI TUTAHUMETPHH,
[pETIEBaHTHBIE TEME,
[IPOBOJUTH AHAJIOTHH.
DopMyIupoBaTh
OIIPEAEIECHHS:




[JIOCKOCTH, TeOpeEMa O MPSIMOM
MEPIEHANKYISIPHOMN MITOCKOCTH
[leprieHAUKYIAp ¥ HAKIOHHBIE:
[PacCTOSIHUE OT TOYKH J10
[JIOCKOCTH, PACCTOSIHUE OT
[IPSIMOM 10 TNIOCKOCTH.

CKPEIIMBAIOIIMMHUCS IPSMBIMU B
[IPOCTPAHCTBE.

JlaBaTb onpenencHue
MEPIEHIUKYIISIPHBIX IPSMBIX U
[IPSIMOM, IEPIECHAUKYJIISIPHOU K
[JIOCKOCTH.

Haxoauts yrisl Mexy
CKPEIIMUBAIONIMMHUCS IPSIMBIMU B
KyOe 1 mUpaMuze.

[IpuBOIUTH IPUMEPHI U3 peaIbHON
PKU3HH U OKpY’Karomiei 00CTaHOBKH,
WIUTIOCTPHUPYIO- IIHe
MEePIEeHIUKYISIPHOCTh NPSAMBIX B
MIPOCTPAHCTBE U
MEePIEeHIUKYIIPHOCTD PSMOU

K IJIOCKOCTH.

DopMyIHpOBaTH IPU3HAK
MEePIeHIUKYISPHOCTH MPSMON U
MJI0CKOCTH, TPUMEHSTH €T0 Ha
[PAKTUKE: OOBACHITD
MepIeHINKYIISIPHOCTE pedpa Kyba 1
TMaroHaJid ero rpaHu, KOTopas ero
HE COJECPKUT, HAXOAUTh JIITHHY
nuaroHany Ky6a. Beraucsts
BBICOTY MPAaBUIIBHOM TPEYTOJIBHOU U
[PaBUIIbHON YETBIPEXYTOJIBbHON
mUpaMuz 1o JAIuHaM pEdep.
Pemats 3a1aun Ha BBIYUCIICHUS,
CBSI3aHHBIE C
MEePIeHIUKYISIPHOCTHIO TIPSIMON U
[JIOCKOCTH, C UCTIOJIB30BAHUEM IIPH
[PEIICHNH TUIAHUMETPUIECKUX
(haKTOB M METO/IOB.

OOBSACHATH, YTO HA3BIBAIOT
MEePIEHIUKYISIPOM U HAKJIOHHOM 13
TOYKH K IIJIOCKOCTH; IPOEKIN- €U
HAKJIOHHOM Ha IUIOCKOCTb.
OOBICHATE, YTO Ha3bIBAETCS

[PACCTOAHUCM: OT TOYKHU O

MPsIMOYTOJIBHOTO
napaienenumeaa.
Brruncnenue 1a1MH OTPE3KOB B
KyOe 1 IPSIMOYTOIIEHOM
napaenenuIese.

[ IepnieHAUKYJIAPHOCTB IPSIMOU
U rockocTH. [IpusHak
NEepIEHANKYISIPHOCTH IPSIMOU
1 11ockocTy. Teopema o
CYIIIECTBOBAaHUH U
CIUHCTBEHHOCTH NPSIMOH,
[IPOXOJIAILIEN Yepe3 TOUKY
MPOCTPaHCTBA U
MEepIEHANKYIIPHOMN K
miockocty. [Inockoctu u
MepIeHANKYIISIPHbIE UM MpsMast
B MHOT'OTPAHHUKAX.

[lepnieH UKy U HAKJIOHHASL.
IlocTpoeHue neprneHIuKyspa
13 TOYKU Ha MPSAMYIO.
TeopeMa o TpEx
MEepIeHINKYIApax (mpsaMas u
oOpaTHas).

'Yron mexiy
CKPELIMBAIOIIUMUCA NPSIMBIMH.
[Tonck nepreHANKYISIPHBIX
MPSIMBIX C MTOMOIIIBIO
MepIIeHINKYISIPHBIX
mTockocTet OpTOrOHATBHOE
npoektuposanue. [loctpoenue
ceueHuii Ky0a, MpU3MBI,
MPaBUIJIBHOM MTUPAMHUJIBI C
[TOMOILBIO OPTOTOHAJIBHOM
npoekuuy. CuMMETpus B
[IPOCTPAHCTBE OTHO- CUTEIBHO
mockoctu. Ilnockoctu
CUMMETpPUH B
MHOTOrpaHHHKax. [Tpu3Hax

MEPIIEHANKYISIPHOCTH TPSIMOI

T PIIEHANKYIISIPHBIX
MPSIMBIX B IPOCTPAHCTBE;
omnpeesIeHue IPsIMOH,
MEepIEeHANKYISIPHOMN K
TIOCKOCTH.

/loka3pIBaTh: IEMMY O
MEePIeHINKYIIIPHOCTH ABYX
MapauIeIbHBIX MPSIMBIX K
TpeThel IPSIMOM; TEOPEMBI
0 CBSI3M MEXIY
MapaIeTbHOCTHIO TIPSIMBIX
U X
MIEPIIEHIUKYISIPHOCTHIO K
TUIOCKOCTH.

JToxa3bIBaTh: TEOpEMY,
BEIPAKAFOIIYIO TPU3HAK
TePIICHINKYIAPHOCTH
[IPSIMOM U IIJIOCKOCTH;
TeopeMy O CYyIIEeCTBOBAHHU
W eJMHCTBEHHOCTHU IIPSIMOH,
MPOXOJIAILEH Uyepe3 AaHHYIO
TOUKY ¥ MEePIEHINKYIIPHON
K TAaHHOH TTOCKOCTH.
M300pakaTh B3aUMHO
MepIeHIUKYIISIPHBIE
MPSIMYIO U TJIOCKOCTb.
DopMynHpOBaTH CBOUCTBO
MEPICHANKYIISPA MO
OTHOIIEHHUIO K TNIOCKOCTH.
[TosyuaTs npeacTaBIcHUE O
BHAYEHUH NEPIEHIUKYIIsApa
ISt NpYTUX 001acTel HayKH
(pusuka, sHEpreTHKA,
lTa3epHbIC TEXHOJIOTHH), B
[peanbHOM KU3HU (TEXHHKA,
OKpY’Karomasi 0OCTaHOBKA).
Jloka3pIBaTh YTBEPKICHMUS,
CBS3aHHBIE C POEKIUEH
MPsSMON Ha MJIOCKOCTb,




[JIOCKOCTH; MEX 1y NTapaJljIeIbHBIMU
[JIOCKOCTSIMHU; MEXIY TPSIMOU U
MapajiyIENbHOM € MIIOCKOCTHIO;
MEKy CKPEILMBAOIIMMUCS
MPSIMBIMU.

Haxonuts 311 paccTOsIHUS B
MIPOCTHIX CITy4asxX B KyOe,
nupamuzae, OpusMe.

MoenupoBaTh peajbHbIE CUTYalluN
Ha SI3BIKE TE€OMETPUHU, UCCIICIOBATH
[IOCTPOEHHBIE MOJEIIH C
HCIIOIH30BAHUEM T€OMETPHUUCCKUX
TOHSITUM.

Mcnonb30BaTh NPU PELICHUN 3a4a4
Ha [MOCTPOEHUE CEUCHUI TEOpEMY
[Tudaropa, cBolicTBa
MPSIMOYTOJILHBIX TPEYTOJILHUKOB

Y IJIOCKOCTH KaK CIIE/ICTBUE
cumMeTpuu. [IpaBuibHbIC
MHOTOTPaHHUKH

Pacuét paccTosiHU OT TOUKU
10 iockocTH. CrocoOsl
OIYCTUTH NEPIECHAUKYJIISPHI:
CUMMETPHS, CIBUT TOYKH TIO

rmapajuteIbHON npssmoit. CiBuUT

10 HEMAPaJUIEIbHON NPSMOi,
M3MEHEHHUE PACCTOSIHUMI

HEMEPIECHINKYISPHYIO K
BTOU MPAMOIL.

/Toxa3bIBaTh TEOpPEMY O
TpEX MEPNECHANKYIIPAX U
TeopeMy 0OpaTHYIO TeopeMe
0 TpEX MEePHNEHANKYISIpax.
TTonyyaTs npencTaBiiceHHUE
00 OpPTOTOHATHEHOM
MPOEKTHPOBAHHU.
/Toxa3bIBaTh TEOPEMY O
MPOEKIIUH TOYKU Ha
MPSAMYIO.

Pewiate crepeomMeTpuyecKkue
3a/la4yy, CBS3aHHBIE C
MEPIEHINKYIAPHOCTBIO
IIPSIMOM U TUIOCKOCTH.
Pewrats npuknaaHsie
3a/lauy, CBS3aHHBIE C
HaXO0KICHUEM
TEOMETPUUYECKUX BEJTHUNH.
Pemats crepeomeTprudeckre
3a/lauy, CBS3aHHBIE C
MPUMEHEHUEM TEOPEMBI O
TPEX MEPIEHIUKYIISIPAX,
HaXO0XJIEHUEM PacCTOSHUH,
[MOCTPOEHUEM IIPOECKIIUMN.
CpaBHHBaThH U
AHAJTN3UPOBATh
[YTBEPKACHHUSA C LIETBIO
BBISIBIICHUS JIOTHYECKU
KOPPEKTHBIX H
HEKOPPEKTHBIX
[PacCyXICHU.
AHATM3UPOBATH U
MOJIETTUPOBATH HA SI3bIKE
TEOMETPHUH peajbHbIe
CUTYallH, CBA3aHHEIE C
MePIEHANKYIIPHOCTBIO

MPSMOU U TIIOCKOCTH;




MCCcIIe10BaTh MOCTPOCHHBIC
MOJIENIN, B TOM YHUCIIE U C
MCIIOJIb30BaHKEM armapara
IIreOphl

YIibl MEXIy
MPSIMBIMH H
[JIOCKOCTSIMU
(10 u)

'YTI1BI B IPOCTPAHCTBE: Yroi
MeX 1y IPAMOI1 ¥ TUTOCKOCTEIO;
JIBYI'PaHHBII YroJl, JUHEUHbII
YTOJI IBYTPAHHOTO yIja.
[lepneHUKyJIIPHOCTh
[JIOCKOCTEN: MPU3HAK
MEPIEHINKYIIPHOCTH ABYX
r10ckocTer. TeopeMa o TpéEx
MepIeHTUKYIIIpax

AKTyanu3upoBaTh PaKThl © METOTBI
[IAaHUMETPUH, PEIEBaHTHBIE TEME,
MMPOBOINUTH aHAJIOTHH.

/laBaTh onpeneneHne yria Mex Iy
[IPSIMOM U IIJIOCKOCTBHIO,
(hopMyJIUPOBATH TEOPEMY

0 TPEX NMEPUEHAUKYIIApax U
o00OpaTHy!0 K Heil. HaxomuTs yromn
MEX1y MIPSMOM U IJIOCKOCTHIO B
MHOTOTPaHHUKE, PACCTOSIHAE OT
TOYKH JI0 MIPSIMOM HA IJIOCKOCTH,
HCTI0JIb3Ys TEOPEMY O TPEX
nepreHauKysipax. [[poBoauts Ha
uepTexe NePIeHANKYISIP: U3 TOUKH
Ha TPSMYI0; U3 TOUKH Ha
[IOCKOCTb.

JlaBaTh orpenienenre qByrpaHHOTOo
yria u ero 3jeMeHToB. OOBSICHSITH
[PaBEHCTBO BCEX JIMHEWHBIX YTJIOB
IByTPaHHOTO YTJIa.

Haxonute Ha uepTexe ABYTPaHHbBIN
YTOJI Ipu pedpe TUpaMuIbI,
MPU3MBI, TTapaIeNIenuIe/1a.
/laBaTh onpeneneHne yria Mex,ry
[IOCKOCTSIMH.

JlaBaThb onpesiesieHue U
(hopMyITUpPOBATH MPU3HAK B3AUMHO
MEPIEHINKYIISPHBIX TNIOCKOCTEN.
Haxonute yrisl MexIy
[UIOCKOCTSIMU B KyOe U MUpaMuze.
Vcnionp30BaTh IpU pEILIEHUH 3a7a4
OCHOBHBIE TEOPEMBI U METOJIBI
[IAHUMETPUU.

MonenrpoBaTh pealbHbIe CUTyalluu
Ha SI3bIKE T€OMETPUH, UCCIEA0BATh

YTl U pacCTOSHUSA
(16 1)

IloBTOpEHME: YOI MEKIY
MPSIMBIMU Ha TUIOCKOCTH,
TPUTOHOMETPHUSI B
[IPOM3BOJILHOM TPEYT OJIbHUKE,
TeopeMa KOCHHYCOB.
[loBTOpEHME: YTONI MEKIY
CKPELIMBAIOLIMMUCS MPSIMBIMU
B IPOCTPAHCTBE.
I'eomeTpuyeckre METOABI
BBIUUCIICHHS YIJIa MEXKIY
MPSIMBIMUA B MHOTOTPAaHHHKAX.
JIByrpannslii yron. CBoiicTBO
JTMHEWHBIX YTJIO0B IBYTPAaHHOTO
yrina. [lepnenaukynspHele
[IOCKOCTH.

CBolicTBa B3aIMHO
MepHIEeHANKYISPHBIX
mockoctei. IlpusHak
MepIeHTUKYISIPHOCTH
[IOCKOCTEH; TeopeMa o
[PSIMOI NIepeceueHns ABYX
[LJIOCKOCTEN
MepIEHIUKYISPHBIX TPEThEH
[JIOCKOCTH.

IIpssMmoyronbHbIA
rapauiesenune; Kyo;
3MEpEHMs], CBOIICTBA
[IPSIMOYT OJIBHOTO
napajuienenumnena. Teopema o
IMaroHaJIn MPsIMOYTOJIBHOTO
napajuleNenuInesa v clieiCTBUE
3 He€. CTepeoMeTpHIECKHe U
[IPUKJIa/IHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aMHBIM
PAcIIOIOKEHNEM NPSMBIX U

AKTyanu3upoBaTh PaKThl U
METO/IbI TUTAaHUMETPUH,
pEIIEBaHTHBIE TEME,
MIPOBOAWTE aHAJIOTHH.
DopMyIUpOBaTh
oTpesiesIeHHe JBYTPAHHOTO
yria. Jloka3pIBaTh CBOMCTBO
paBEHCTBA BCEX JIMHEMHBIX
YTJIOB JBYTPAHHOTO YTJa.
KnaccudummpoBath
NBYTPAHHBIE YTIIBI B
3aBUCHUMOCTH OT UX
rpasyCHOU MEpHI.
DopMyTUpOBaTh
oTIpesiesieHIe B3aUMHO
MepIeHIUKYIIPHBIX
[LJIOCKOCTEH.

Jloxa3bIBaTh TEOPEMY O
MpU3HAKE MTEPICHIUKY-
TISIPHOCTH JIBYX IIOCKOCTEH.
DOpMyIMPOBATH CIIEICTBHE
(113 Mpu3HaKa) o
MEPIEHTUKYIISIPHOCTH
TJIOCKOCTH, KOTOpas
MEPIeHINKYIISPHA TPSIMOH,
[0 KOTOPOH MEPEeCceKaroTCs
NIBE TUIOCKOCTH, 3TH
[LIOCKOCTSIM.

Jloka3pIBaTh YTBEPKACHUS O
€ro CBOMCTBAax; TEOPEMY U
CIIEICTBHE U3 HEE O
TTUArOHAJISAX
[IPAMOYTOJIEHOTO
napaieenuneaa.

Pemats cTepeomMeTpryuecKue




[MOCTPOEHHBIE MOJIENIH C
HCII0JIb30BAHUEM T€OMETPUUECKUX
[MOHSTUH.

Vcrionb30BaTh P PELLICHUH 3314
Ha [IOCTPOEHUE CEYEHU
COOTHOILIEHUS B IPSAMOYTOJIbHOM
TPEYrOJIbHUKE

[UIOCKOCTH.

[loBTOpEHuE:
CKpEIMBAIOIIUECS NPSIMBIE,
MapanieabHble IIIOCKOCTH B
CTaHJapTHBIX
MHoOrorpanHukax. [lapa
napaieabHbIX IIOCKOCTEH Ha
CKPELIMBAIOLINXCS MPSIMBIX,
paccTosiHue MEXIY
CKPELIMBAIOLIMMUCS IPSIMBIMH
B IPOCTBIX CUTYALHSX.
OnyckaHue NepreHIuKyJIIpOB,
BBIUMCIIEHUE PACCTOSHUMN OT
TOYKH JJO TOUKH; PSIMOIA;
[LIOCKOCTH.

Brruucnenue pacCTOSHUMA
MEX/1y CKpPEIUBAIOIIMMHUCS
MPSIMBIMU C ITOMOIIIBIO
[epIeHANKYIISIPHOM
[UIOCKOCTH.

TpEXrpaHHbIi yroi,
HEpaBEHCTBA 15l TPEXTPAaHHBIX
YIJIOB.

Teopema [ludaropa, Teopemsr
KOCHHYCOB M CUHYCOB JUIS
TPEXTPAHHOIO yTiia. DIeMEHTHI
ctheprueckoit reomeTpun:
reoIe3NIeCKIe TNHIH Ha
Semire

3a/1aun, CBSI3aHHBIE C
MEePIEHTUKYISIPHOCTD
MPSIMBIX U MIJIOCKOCTEH,
WCTIONB3YS
MIaHUMETpUIeCKre QaKThl
1 METOJIBI.

[IpoBOIUTH JIOTUUECKH
KOppPEKTHBIE JOKa3aTeIbHbIC
[pacCyXIeHHs MPU PEIIECHUY
TeOMETPUUYECKUX 3aj1ad,
CBSI3aHHBIX C
MEPIIEHINKYISAPHOCTBIO
[IJIOCKOCTEH.
IAHATM3UPOBATH U
MOJIETTHPOBATh Ha A3BIKE
reOMCTPUHN PCAJILHBIC
CHUTYaIliH, CBSI3aHHBIE C
MEePIIECHTUKYIPHOCTHIO
MPSAMBIX U INIOCKOCTEH.
VccnenoBath MOCTPOCHHBIE
MOJIEJIH, B TOM YHCJIE U C
VCIIOJIb30BaHMEM arapara
QJIreOpBbI.

Pemarp npukiamHbie
3a/1aud, CBSI3aHHBIE C
HAaXO0XKJICHUEM
TCOMETPUUICCKUX BEJIMINH

MHOTrOrpaHHUKH
(11 u)

[loHsITHE MHOTOTPaHHUKA,
OCHOBHBIE DJIEMEHTHI
MHOI'OIPaHHHKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPDaHHUKU;
pa3BEPTKA MHOTOTPaHHUKA.
[Ipu3ma: n-yrojipHas Npu3Mma;
IpaHU ¥ OCHOBAHUS IIPU3MBI;
[IpsAMasi U HAKJIOHHAS [IPU3MBIL;
OOKOBast U [10JIHASI [IOBEPXHOCTh
[TPU3MBL.

AKTyaJu3upoBaTh (GaKThl U METOIbI
[IAaHUMETPHH, PEIEBaHTHBIE TEME,
MPOBOANUTH aHAJIOTHH.

/laBaTb onpeneneHue
MapasuiesiennIiea, paclio3HaBaTh
€ro BHJIbl U U3y4aTh CBOMCTBA.
/laBaTh onpeneneHne NUpamMuIbI,
pacro3HaBaTh BUIBI TUPAMUT,
(dbopMyIupoBaTh CBOMCTBaA pEdED,
TpaHel U BBICOTHI MPaBUIIBHOM

MuororpanHukH (7

)

CuctemaTu3anus 3HAHUM:
MHOTOrpaHHUK U €T0
bieMeHThl. [upamuna. Buas
nupamu. [IpaBunbHas
nupamuaa. [puszma. [psamas u
HAKJIOHHAS TTPH3MBI.
[IpaBuibHas npusMma. [Ipsimoit
napajuieIenumne/,
[PSIMOYTOJIbHBIN
napasuiesenumne, Kyo.

PaboTath ¢ y4eOHUKOM:
3a/1aBaTh BOIPOCHL, JIe1aTh
3aMedaHusi, KOMMEHTapHUH
IAHAIIM3UPOBATH PELICHUE
3agauu. PucoBathb
BBITTYKJIBIC MHOTOTPAHHUKH
C 3aJJaHHBIMM CBONCTBAMU;
BOCCTaHABINUBATH OOIINI
BH/T BEITTYKJIOTO
MHOTOT'PaHHHKA TI0 IBYM




[Tapamnienenunes,
[IPSIMOYTOJIbHBIN TapalieNIeIUIIe]T
11 €ro CBOMCTBA.

[Iupamuna: n-yronbHas
nupamMuja, TpaHu U OCHOBaHUE
[MMPaMHIBL, OOKOBAs U TIOTHAS
[MOBEPXHOCTh TUPaMU/IbL;
MpaBUJIbHAS U yCeuEHHAs
MUpaMuIa.

DJIEMEHThI PU3MbI U IUPAMUIBI.
[IpaBUIBEHBIC MHOTOTPAHHUKH:
[MOHSITUE TPABIILHOTO
MHOTOIPAHHHKA; TPABUIIbHAS
[pU3Ma U IPABWIbHASI TUPAMHUJIA;
[paBUIIbHAS TPEYTOJIbHAS
nupamMuaa v NpaBUIbHBINA
terpadap; kyo. [Ipencrasnenue o
MMPaBUIILHBIX MHOTOTPAaHHUKAX:
OKTad3/JIp, JOJACKA3P U UKOCARIP.
CuMMeTpUs B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTENBHO TOUKH,
[IPSIMO#, TTOCKOCTH. DJIEMEHTHI
CUMMETPHUU B TUPAMHUJIAX,
Mapajieienunenax, IpaBUIbHbIX
MHOTOTpaHHHKAaX.

BriunciieHue 3JIEMEHTOB
MHOTOTPaHHUKOB: pEOpa,
TMaroHasu, yrJibl.

[1momaas OOKOBOI TOBEPXHOCTH U
[1OJIHOM ITOBEPXHOCTH MPSMOI
[IPU3MBI, [JIOIIA/Ib OCHOBaHUM,
Teopema

0 OOKOBOH TIOBEPXHOCTHU TPSMOit
pu3Mbl. [Lomans 60KOBOIA
[MOBEPXHOCTHU U MOBEPXHOCTHU
[IpaBUIILHON MUPaMUJIbL, TEOpPEMA
0 TUTOIAAN OOKOBOW MTOBEPXHOCTH
YCEeUEHHOU TUpaMuJibl

MTUPaMHJIBL.

HaxoauTts momans MoJIHOW U
0OKOBOI TOBEPXHOCTHU MUPAMUBI.
/laBaTb onpenencHue yCe4EHHOU
MUPaMUJIbl, HA3bIBATh €€ JIEMEHTHI.
DOopMyIHpOBATE TEOPEMY O
oA O0KOBOM MOBEPXHOCTH
[IPaBUIIbHOW YCEUYEHHOU TP MUIBI.
Pemats 3a1a4n Ha BBIYHMCIICHMUE,
CBA3aHHBIE C MUPAMHJAMH, a TAKKE
3a7a4d Ha IOCTPOCHUE CEYCHUI.
JlaBaTh onpeiereHne MPU3MBI,
pacro3HaBaTh BUIBI IPU3M,
n300pa)kaTh MPU3MBI Ha YEPTEKE.
Haxonuth 1uioma s DoJIHON Wik
OOKOBOI MTOBEPXHOCTU IPU3MBI.
M3ydaTk cooTHOIIEHUS Diinepa st
uncia pédep, rpaHei u BepIIUH
MHOTOrpaHHUKa. M3ydaTs BUIBI
MPaBUJIBHBIX MHOTOTPaHHHU- KOB, UX
Ha3BaHUS U KOJMYECTBO I'PaHEi.
M3y4aTb CHMMETPHUIO
MHOTOT'PaHHHKOB.

OOBACHATDH, KAKHE TOYKU
Ha3bIBalOTCS] CAMMETPUYHBIMU
OTHOCHUTEIIBHO JAHHOM TOYKH,
MPSAIMOI WJIM IVIOCKOCTH, YTO
Ha3bIBa- I0T LIEHTPOM, OCBIO WM
MJIOCKOCTBEO CHMMETPHH (DUTYPHI.
[IpuBOAUTH TPUMEPHI
CUMMETPUYHBIX QUryp B
APXUTEKTYpE, TEXHHUKE, IIPUPOJIE.
MoenupoBaTh peajbHbIE CUTYyallun
Ha SI3bIKE T€OMETPUH, UCCIEA0BATh
[TOCTPOEHHBIE MOJIENIH C
WCIIOJIb30BaHUEM FE€OMETPHUECKUX
MOHSATHIA, HCTIOJIB30BaTh MOI00HE

MHOT'OI'PaHHHUKOB

BEImyKITble MHOTOTPaHHUKH.
Teopema Ditnepa. [IpaBuibHbIe
W TIOJTYTIPABIIILHBIC
MHOTOTPaHHUKH

€r0 TPOEKITUSIM.
/lokxa3piBaTh CBOICTBA
BEITYKIIOTO MHOTOTPaHHHKA.
PucoBath BBITYKJIbIE
MHOTOTPaHHUKH C Pa3HON
BiIepoBOit
XapaKTEPUCTUKOM;
MICCIIEIOBATh BO3MOYKHOCTH
MOJTyYeHHs! pe3ysibTaTa Mpu
BapbUPOBAHUH JAHHBIX.
J{oKa3pIBaTh CBOMCTBA
IMPaBUJIbHBIX
MHOT'OI'PaHHUKOB.
[InaHupoBaTh NOCTPOCHUE
IMPaBUJIbHBIX
MHOI'OI'pPaHHUKOB Ha
MOBEPXHOCTSIX IPYTHX
MPaBUITBHBIX
MHOTOI'PaHHUKOB




O0BEMBI
MHOTOTPaHHUKOB (9

)

[Tousitue 00 00bEMe. O0BEM
TAPAMUIBI, TIPU3MBI

AKTyaau3upoBaTh GaKThl U METOIbI
[TAHIMETPUH, PEIIEBAHTHBIE TEME.
OOBSACHATD, KaK H3MEPSIOTCS
00BEMBI TETI, TPOBOJISI AaHAJIOTHIO C
N3MepeHNeM IUToLIa e
MHOTOYTOJTBHHKOB. DOPMYIHPOBATH
OCHOBHBIE CBOMCTBa 00BEMOB.
W3y4atb, BRIBOAUTH GOPMYJIBI
00BEMA MIPSIMOYTOIBHOTO
MapaJuiesennIesa, MPu3Mbl 1
MUpaMU/IbL.

BeraucnsaTe 00bEM IPU3MBI T
MUPAMUAJIBI TIO WX JIEMEHTaM.
[TpuMeHATH 00BEM LTSI peIICHHS
CTEpEOMETPHUECKHX 33134  JIIS
HAXO0KIEHUS TEOMETPHIECKUX
BEJINYHH.

MoienupoBaTh pealbHbIe CUTYaIlUH
Ha SI3bIKE T€OMETPHUH, UCCIIEIOBATh
MMOCTPOCHHBIC MOJIENH C
MCIIOJIb30BAaHHEM T€OMETPHUUECKUX
MOHATUI

BexTopsl
B ipocTpancTse (12

0)

[lonsiTrie BeKTOpa Ha
MIOCKOCTH U B TIPOCTPAHCTBE.
CyMMa 1 pa3HOCTh BEKTOPOB,
MTPaBIIIO MapaUIeIIeTHITe A,
YMHOKEHHE BEKTOpa Ha YUCJIO,
pa3ioXeHne BEKTopa Mo
0asucy TpEX BEKTOPOB, HE
TIEKAIIX B OJJHON IITOCKOCTH.
CkayiipHOE IPOU3BEACHHE,
BBIUMCIICHHE YTIIa MEXTY
BEKTOPaMHU B IPOCTPAHCTBE.
[Ipocreiiiue 3a1auu ¢
BEKTOPaMH

IAKTyaJTM3upOBaTh (PaKTHI U
METO/TbI TTTAHUMETPHH,
[peJIeBaHTHEIE TEME,
[TPOBOJIUTH aHAJIOTHH.
OrepupoBaTh TOHATHIMHU:
BEKTOP Ha TUIOCKOCTH U B
MTPOCTPAHCTBE;
KOMILTaHAPHBIE BEKTOPBI.
[TpuBOIUTH IPUMEPHI
(hM3UYECKUX BEKTOPHBIX
BennunH. OCBanBaTh
[TpaBuJia BHITOJIHEHUS
IMEUCTBUM CIIOKEHUA U
BEIYATAHUS BEKTOPOB,
YMHOXEHFSI BEKTOpa Ha
YHCIIO.

Jloka3pIBaTh MpU3HAK




KOMILTaHAPHOCTH TPEX
BEKTOPOB.

/loka3bIBaTh TEOPEMY O
[Pa3JI0’KEHUH JTI000T0
BEKTOPA 10 TPEM TAHHBIM
HEKOMILJIAHAPHBIM
BEKTOpaM.

TloBTOpEHMUE:
CCUYCHMUS,
[PACCTOSTHUS U YTITBI

(8 1)

[locTpoeHue ceueHuii B
MHOT'OI'DaHHHUKE.

Brluucnenue pacCTOsIHUI: MEXIY
ByMsI TOUKaMH, OT TOYKH JI0
MPSAMOIA, OT TOUKH 10 MJIOCKOCTH;
MEXIY CKPEIIUBAIOIIUMUCS
[IPSIMBIMH.

Brluucnenue yrioB: MEexXIy
CKPEIINBAIOIUMUCS IPSMBIMH,
MEKIy MPSIMOM U TNIOCKOCTBIO,
JIByT'pPaHHBIX YTJIOB, YIJIOB MEXIY
[IOCKOCTSIMU

CTpOUTh C€YEeHNE MHOTOTPaHHUKA
METOOM CJIE/IOB.

/laBaTh onpeneIeHue pacCTOSTHUS
MeXIy QUrypamu.

HaxonuThk paccTrosiHre MEXIy
[apajuleIbHbIMU INIOCKOCTSIMU,
MEXy TIIOCKOCTBIO

U IApaJuIeIIbHOM el IPSIMOM, MEXIY
CKPEIIMBAIOIUMHUCS MPSIMBIMU.
CTpOUTh JIMHEWHBIN YroJ
JIBYTPaHHOTO YIJIa Ha YEPTEXKE
MHOTOTpaHHUKA U HAXOUThH €T0
BEINUIHHY.

HaxonuTe yriel Mexy
[IOCKOCTSIMH B MHOTOTPaHHHKax

[ToBTOpEHUE,
00001IIeHIE

Y CUCTeMAaTH3aIIns
3HAHMH (5 4.)

O6o0maronee MOBTOPEHUE
MOHATUI

1 METOZIOB Kypca FreOMETPHH
10-11 xmaccos,
CHUCTEMaTU3alus

3HAHWH.

Vcropust pa3BUTHS
CTEepEOMETPHH Kak

HayKU U €€ POJib B Pa3BUTUH
COBPEMEHHBIX MHKCHEPHBIX

1 KOMIIbIOTCPHBIX TEXHOJIOTHi1

Pemmats crepeomeTpuieckue
3a/1a4M Ha JI0Ka3aTeIbCTBO
MaTEeMaTHYECKUX
OTHOIIICHUH, HAX0KJICHHC
FCOMETPUICCKUX BEJTUIHH
(nmuH, yTII0B, IUIOMAACH,
00BEMOB).

Vcrions30BaTh IpU
[pereHIH
CTEPEOMETPUUECKUX 3a]ad
TTAHUMETPUYECKUE (PaKThI
1 METOJIBI.

[IpoBOAUTE JIOTUUECKU
KOPPEKTHBIE I0Ka3aTelIbHbIE
[pacCy>KICHUS TIPU PEIICHUN
CTEPEOMETPUICCKUX U
[JIAHUMETPUYECKUX 3a/1a4.
CpaBHUBATH U
QHAJIM3UPOBATDH pPeaibHbIE
CUTYyalluH U BBISBIAT
BO3MOKHOCTD €€
MOJICITMPOBAHUS Ha S3bIKE
FEOMETPHH.

MopenupoBaTh peabHYIO
CHUTYAITNIO Ha SI3BIKE
TeOMETPHH U UCCIIEZIOBATh
[MOCTPOEHHBIE MOJIENU, B
TOM YHCIIE U C
MICIIOJIb30BAHUEM allapara

aJIreOpBbI.




11 knacce

BazoBsiit ypoBeHb (34 vaca)

Vriy6nennsiii ypoBesb (102 gaca)

Ha3zBanue
pasmena (TeMbl)
Kypca,
(KOJIMIEeCTBO
JacoB)

OcHOBHOE COoACpIKaHnC

(OCHOBHBIE BUBI IEATENLHOCTH
YHAIIXCS

Haszpanue paznena
(Temsl) Kypca,
(KOJIMYECTBO YaCOB)

OcHOBHOE CoACpKaHue

(OCHOBHBIE BUIBI
eI TeTbHOCTH YUaIIXCSI

Tena BpamieHus
(12 )

Cdepa u mrap: meHTp, paauyc,
uaMeTp; TIomaab MOBEPXHOCTH
cthepsl. B3aumHoe pacrionoxkeHne
cdepbl ¥ TUIOCKOCTH; KacaTeIbHas
[UIOCKOCTb K cpepe; IIomab
cepsl.

W3o00paxenue chepsl, mapa Ha
TIOCKOCTH.

CeueHus mapa

[{ninHapruyecKast IOBEPXHOCTb,
00pasyromuye MIHHAPUICCKON
MOBEPXHOCTH, OCh
LUJIMHIPUYECKON TOBEPXHOCTH.
L{unmmHap: ocHOBaHMS 1 OOKOBast
MOBEPXHOCTH, 00pa3yro- mas u
0Ch; IIOIIaAb OOKOBOH M IOJIHOM
MOBEpXHOCTH. 300pakeHne
HUJIMHApPA Ha IIJIOCKOCTH.
Pa3pépTKa nuIMHApA.

CeueHust UIAHPA (TUIOCKOCTHIO,
rapasuieibHON Wi
MEePIICHIUKYJIISP- HOM OcH
[UITAHIPA)

KoHnueckast MOBEpXHOCTb,
00pasyronre KOHMIECKOU
MOBEPXHOCTH, OCh M BEPIITMHA
KOHHYECKOH noBepxHocTu. Konyc:
OCHOBaHUE U BEPIIIHHA,
00pasyromas 1 0Ch; IIIOIIA b
OOKOBOW 1 TIOJTHOM TTOBEPXHOCTH.
Y ceu€HHBII KOHYC: 00pa3yomye

AKTyanu3upoBaTh (aKThl U METOABI
[JIaHU- METPUH, PEJIEBAHTHBIE TEME,
[IPOBOJUTDH AHAJIOTHUH.

JlaBaTh onpesieneHus chepsl U mapa,

UX LIEHTpPa, pauyca, JuaMeTpa.
Onpenenars chepy Kak Gurypy

BpallieHUsI OKpY>KHOCTH. MccaenoBaTh

B3aMIMHOE PaCTIOI0XeHnEe cephl U
[JIOCKOCTH, IBYX cep,
WJUTFOCTPUPOBATH 3TO HA YepTexKaxX U
pUCYHKaX.

DopMyIrpoBaTh OnpeeTIeHIe
KacaTelbHOH IJIOCKOCTH K chepe,
CBOMCTBO U IPU3HAK KAaCATEIbHOU
[UIOCKOCTH.

3HAKOMHUTECS C TEOAE3UIECKUMHU
TUHUAME Ha cepe

OOBACHATE, YTO HA3LIBAIOT

UWINHAPOM, Ha3bIBATh €0 3JICMCHTEI.

W3yuyaTh, OOBSCHSITD, KaK MOJTYYUTh
LIVTHHIP YyTEM BpaIleHHs

[IPSIMOYT OJIbHUKA.

BEIBOANTE, MCTIONIB30BATh (DOPMYIIBI
TS BEIYMCIICHUS TIIOIaa OOKOBOM
[TOBEPXHOCTH IFUTHH/IPA.

M3y4atre, pacio3HaBaTh pa3BEPTKY

nuuHApa. M300paxaTs MHIUHAP U €T0
CEUYCHMUS IIOCKO- CTHIO, IPOXOAIICH

gepe3 ero OCh, MapauIeTLHON WITH
MepIeHANKYIISIPHOM OCH.
HaxoauTe mIomaan STHX CCUCHHMH.

Tena Bpamenus (24

)

Hunuaapuyeckas
[MOBEPXHOCTh, 00pa3yroIIre
LIUHAPUIECKOM 1O
BEPXHOCTH.

[ununap. [psamoii kpyrosoit
unnusap. [lnomans
IMTOBCPXHOCTU HUWJIMHpPA.
KoHnueckasi MOBEpXHOCTb,
00pa3yrore KOHUIEeCKON
noBepxHocTH. Konyc. Ceuenue
KOHYyCa TIOCKOCTBIO,
MapauIeTbHON MIIOCKOCTH
OCHOBaHMUS. Y CEUEHHBIN KOHYC.
M300pakeHre KOHYCOB H
YCEeUEHHBIX KOHYCOB.
[T1ommane O0KOBOI
MMOBEPXHOCTH U TTOTHON
MOBEPXHOCTH KOHYCa
CTepeoMeTpHIECKIE 3a/1a4H Ha
TOKa3aTeNbCTBO U BBIYHCIICHUE,
[MOCTPOEHUEM CEUECHUI
[MIHH]PA, KOHYCA.
[IpuxitagHble 3a1a4mu,
CBS3aHHBIC C TUINHAPOM.
Cdepa u map.

[lepeceuenue cdepbl U mapa ¢
rockocThro. Kacanue mapa u
chepbl IWIO0CKOCTRIO. Bum u
M300pakeHHE TIIapa.
YpaeHenue chepsl. [Tnomans
chepbl U e€ JacTel.

CB00OOHO OTIEpPHUPOBATH
MOHSATHSIMH:
LTMHAPHYECKast
MOBEPXHOCTb, IIHIHH/IP.
M3y4ats criocoObl
MOJTy4CHHS
LAJTUHAPUYECKON
[MOBEPXHOCTH, LIMITUHAPA.
300pakaTh LUIMHAP U €r0
CeUeHHsI TNTIOCKOCThIO.
CB00OTHO OTIEpHPOBAThH
MOHATHSIMU: KOHHYECKAast
MMOBEPXHOCTbH, KOHYC,
yceu€HHbIN KOHYC. M3yuaTh
CIIOCOOBI TTOJTyYEHHS
KOHHYECKOH ITOBEPXHOCTH,
KOHYcCa.

M300paxkaTh KOHYC U €ro
CEUeHHUsI TUIOCKOCThIO,
[TPOXOJISIIEH Yepes oCb, U
[UIOCKOCTBIO,
MEePIEHIUKYISPHON K OCH.
BriBoauts popmMysl 11t
BBIYUCIICHHST OOKOBOM 1
[TOJIHOM ITOBEPXHOCTEN TeN
BpaieHus Pemars
CTepEOMETPHUUECKHE 3a/1a4H,
CBSI3aHHBIE C TEIAMH
BpaICHUs], HAXOXKJICHUEM
10111 OOKOBOM U
MOJTHOM MOBEPXHOCTH,




1 BBICOTA; OCHOBaHMS U OOKOBas
[TOBEPXHOCTb.

300pakeHne KoHyca Ha
10ockocTy. Pa3BépTka KoHyca.
Ceuenus KoHyca (TIIOCKOCTBIO,
MapaljiebHON OCHOBaHUIO, U
[IOCKOCTBIO, IPOXOAALIEH uepes3
BEPIINHY)

KoMOuHaIus Tl BpalieHus 1
MHOT'OI'PaHHUKOB. MHOTOIpaHHUK,
ONMHCaHHBINA 0KOJIO cepsl; chepa,
BIIMCAHHAsA B MHOTI'OI'PaHHUK WJIA B
TEJO BpaILECHUS

MonenpoBaTh peallbHbIE CHTyalluy Ha
SI3BIKE TEOMETPUH, UCCIIE0BATh
MMOCTPOECHHBIE MOJIENH C
WCIIOJIb30BaHUEM FE€OMETPHUECKUX
[TOHATUN

OOBACHSTBH, KAKOE TEJIO HAa3hIBAIOT
KpYTOBBIM KOHYCOM, Ha3bIBaTh €TI0
DJIEMEHTBI.

W3y4atb, OOBSCHATD, KaK MOJyYUTh
KOHYC ITyTEM BpPALLCHUS
MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
M300paxaTh KOHYC H €r0 CEYeHUS
[I0CKOCTBIO, TPOXOASIIEH Yepes oCh, U
MIOCKOCTBIO, IEPIIEHIUKYIISIPHON K
OCH.

W3y4daTh, pacrio3HaBaTh pa3BEPTKY
KOHyca. BEIBOOUTH, NCTIONB30BATH
(hopMyJIIbI 17151 BBIYMCIIEHUS IJIOLIa 11
0OKOBOI TIOBEPXHOCTH KOHYCA.
HaxoauTs miomaan CeUeHu,
MPOXOJAIINX YepPe3 BEPIINHY KOHYyCa
WM TIEPTIEHINKYIISIPHBIX €T0 OCH.
OOBACHSTD, KAKOE TEJIO Ha3bIBACTCS
YCEUEHHBIM KOHYCOM.

M3y4athb, 0OBSICHATH, KaK €ro MOJTYYHUTh
IyTEM BPALLEHUS ITPSIMOYTOJIBHOM
Tparneunuu. BeIBOgUTh, IPUMEHATh
(dbopMyITy JUIS BEIYUCIICHUS TIONIA T
0OKOBOI1 TOBEPXHOCTH yCEUEHHOTO
KOHycCa

AKTyaIu3upoBaTh (aKThl U METOIbI
[UTAaHUMETPHH, PEIEBAHTHBIE TEME,
MIPOBOJNUTE aHAJIOTHH.

Pemats cTepeoMeTpruecKre 3aauu,
CBSA3aHHBIE C TEJIAMU BPAICHHS,
[TOCTPOCHUEM CEUECHUH TEII BpaILlCHUS,
C KOMOMHAIMAMU TEJ BPAILCHUS U
MHOTOTPAaHHUKOB Ha HaX0XKJICHHE

rCOMCTPHUUCCKUX BECJIMYNUH.

CummeTpus cephl U mapa.
CrepeoMeTpUUECKHE 3a/1a4u Ha
TOKa3aTeNIbCTBO M BHIYMCIICHHE,
CBSI3aHHBIC CO Cepor 1
[1aPOM, IIOCTPOCHUEM UX
CEUYEHHUI IIOCKOCTHIO.
IIpuxnagHbie 3a1a4u,
CBsI3aHHBIE CO chepoii u
[IT1apOM.

[loBTOpEHME: OKPYKHOCTD HA
IJIOCKOCTH, BBIYUCIICHHSA B
OKPY>KHOCTH, CTaHIapTHBIC
rmonoous Pasnuunsie
KOMOMHAIIAY TEJI BPAIICHUS U
MHOT'OI'PaHHHUKOB.

3agaun o teme «Tena u
[TOBEPXHOCTH BPAILICHUS

MOCTPOEHHUEM CEUECHUH.

M cnonp30BatTh mpu
pelieHnu 3aaa4
[JTAaHUMETPHIECKUE (DaKThI
U METOJIBI.

CpaBHHUBaTh U
AHATN3NPOBATh
YTBEPIKICHUS C [ENBI0
BbISIBJICHUSA JTIOTMYECKHU
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccy>XIeHUM.
AHaIU3UpPOBaTh U
MOJIETTUPOBATH Ha SI3BIKE
TCOMCTPHU PCAJILHBIC
CUTyalluH, CBA3aHHBIC C
KOHYCOM H IIMITHHIIPOM.
ccnenoBaTh NOCTPOCHHBIE
MOJIEJIH, B TOM YHCJIE U C
MCIIOJIB30BaHUEM ammapaTa
anreOpbl. AKTYyalIn3upOBaTh
(haKTBI 1 METOTBI
[JIAaHUMETPHH,
peJeBaHTHBIE TEME,
MPOBOJIUTH AaHAJIOTHH.
CB0OOTHO OTIEPUPOBATH
MOHATUAMU: chepa U map,
LEHTp, PaANycC, AIMAMETP
cdepbl U 11apa.
MccnenoBate B3aMHOE
pacrosioxkeHue cepsl U
MLIOCKOCTH.
DopMyIupoBaTh
OIpeesIeHUE KacaTeIbHOM
[JIOCKOCTH K cepe.
/loka3bIBaTh TEOPEMBI O
CBOICTBE U MPU3HAKE
KacaTeJbHOU IIIOCKOCTH.

BriBoguTh popmyny mist




Mcnonb30BaTh MpU pelieHun
CTEPEOMETPHUUECKUX 3a/1a4

IJIAHUMCTPUUICCKUC q)aKTLI 1 METOABI

3aJa4d Ha BBIYHMCIICHUC U
JI0Ka3aTCIbCTBO.

MOI[GJ'II/IpOBaTI) PCAJIBbHBIC CUTYalluu HAa
A3BIKE TCOMETPHHU, UCCIIEN0BATh

IMOCTPOCHHBIC MOACIIN C

HCIIOJIb30BAHUEM I'€COMCTPHUCCKUX

MOHATHIA

BBIYHCIICHIIS TUTOTIA/IH
cdepsl uepes paauyc
c¢epsl. Perratsh
CTepEeOMETPHYIECKUE 33 Ia4H,
CBsI3aHHBIE O cepoil u
[I1apOM, HaX0XKJIEHUEM
rTomany chepsl 1 e
JacTeu, MoCTpOeHUEM
ceueHuid chephl U mapa.
AHaJTM3UPOBATh U
MOJIETTUPOBATH Ha SI3BIKE
reOMETPHUH peajibHbIe
CUTYaIliH, CBA3aHHBIE C
mapom u cepoit.

Pemate mpocteie 3aaa4u, B
KOTOPBIX (QUTYPHPYIOT
KOMOWHAIIMHY TN BPAIICHHS
1 MHOTOTPaHHUKOB.
lcnonbs30BatTh Ipu
pelIeHnY 3a/1a4, CBA3aHHbIX
co cthepoit u mapowm,
UIaHUMETPUIECKHE QaKThI
U METO/IBI.

Pemats crepeoMeTprudecKre
35124, CBS3aHHBIE C
TeJTaMU BpalleHus,
[MOCTPOCHUEM CEUEHUM TEeJ
BpalIeHHUS, C
KOMOHHAIUSIMU TEJI
BpallcHUS 1
MHOTOTPaHHHKOB.
IIpoBONTD JTOTUUECKU
KOPPEKTHBIE 10Ka3aTeIbHBIC
pacCyXAeHHUS TIPU PEUIeHUH
FeOMETPUUECKHX 33124,
CBSI3aHHBIX C
MEePIEHIUKYISIPHOCTHIO
MJIOCKOCTEM.

AHaJ’II/IBI/IpOBaTI: u




MOJIEITUPOBATH Ha SI3bIKE
TeOMETPHUH PeasibHbIe
CHUTYaIlNH, CBSI3aHHBIC C
MHOTOTPaHHUKAMHU.
VccrnenoBaTh MOCTPOCHHBIE
MOJICTIH, B TOM YHCIIE U C
MCIIOJIb30BaHKEM alllapaTa
aIIreOpsl

AHanuTuyeckas
TEOMETPHS
(15 v)

[IoBTOpEHME: KOOPAMHATHI
BEKTOPA Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, CKAIIIPHOE
MPOU3BEICHIE BEKTOPOB,
BBIYHCIICHHUE YTIIa MEXIY
BEKTOPAMH B [IPOCTPAHCTBE.
YpaBHEHUE IPSMOi,
MPOXOIAILEN Yepe3 JBE TOUKH.
'YpaBHEHUE IIOCKOCTH,
HOpMaJlb, ypaBHEHHE
MIOCKOCTH B OTPE3Kax
BekTopHOE npou3BEICHNE.
JIuneiiHble HEpaBEHCTBA,
JIMHENHOE IIPOrpaMMUpPOBaHUE
AHaITUTUYECKUE METOIBI
pacuéra yriaa MexIy NpsIMbIMU
U TUTOCKOCTSIMU B
MHOTrorpaHHukax. @opmyna
pPAcCTOSHUS OT TOYKH J0
[JJOCKOCTH B KOOPAMHATAX.
HaxoxaeHue paccTosHUM OT
TOYKH JI0 MJIOCKOCTH B KyO€ U
[PaBUIILHON NMUpaMUIE

AKTyaIM3upOBaTh PaKThI U
METObI ITTAHUMETPHUH,
[peJeBaHTHBIE TEME,
MIPOBOIUTH aHAJIOTHH.
CBOJIUTH ACUCTBUS C
BEKTOPaMU K aHAJIIOTHYHBIM
MEeVCTBUSM C UX
KOOpIMHATAMHU.

BcnoMHUTH onpeneneHue
CKAJIIPHOTO YMHOXEHUS U
ero CBoMcTBa. Beluucnars ¢
[MOMOILBIO CKAJISIPHOTO
YMHOKEHHUSI ITTUHBI
BEKTOPOB, YTJIBI MEXKITY
HUMU, YCTaHABIINBATh
MEPIECHINKYIIPHOCTD
BEKTOPOB.

BriBoaUTE ypaBHEHHE
MIOCKOCTH U (hopMymy
pacCTOSTHUS OT TOYKH J0
MI0CKOCTH. Pemars 3a1aun,
coueTas KOOPJIAUHATHBIN U
BEKTOP- HBIH METOJIBI.
[IpoBOAUTE IOTUYECKH
KOPPEKTHBIE TOKA3aTEIbHbIC
paccyXIeHUs MPU pelICHUN
TEOMETPUUYECKUX 3a7a9 Ha
MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO1a
AHaJIM3UPOBAThH U

MOJCIIMPOBATH HA A3BIKC




FEOMETPHUH peajibHbIe
CUTYyalllH, CBSI3aHHbIE
BEKTOPaMU U
KOOpIMHATaMHU.
ccnenoBaTh MOCTPOCHHBIE
MOJIEJIN, B TOM YHUCIIE U C
MCIIOJIb30BaHUEM ammapaTa
anreOpebl.

Vcnonb30BaTh
KOMITBIOTEPHBIC
MporpaMMbl. 3HAKOMUTHCS C
HCTOPUEH Pa3BUTHS
MaTeMaTHKH

[loBTOpEHuUE,
00001IICHIE

1 CUCTeMAaTH3aIINs
3HaHUI

(15 gacoB)

CeueHns1 MHOTOTPaHHHUKOB:
CTaH/apTHbIE MHOTOI'PaHHUKH,
METO/]I CJIEZIOB, CTAHJAPTHBIC
[IJIOCKOCTH, IEPECEICHUS
[IPSIMBIX U IUIOCKOCTEHN
[TapasuienbpHble MIpsIMbIE U
MUIOCKOCTH: TIapaJlieIbHbIe
CEUYEHHUS], paCUET OTHOLLICHUH,
YTIIBI MEXTY
CKPEILMBAIOIUMUCS TPSMBIMU
[lepnieHIuKyIApHBIE IPSAMBIC U
MUIOCKOCTH: CTaHAApPTHBIE Maphl
[EPICHINKYIISPHBIX
[JIOCKOCTEH U NPSAMBIX,
CUMMETPUHU MHOTOTPaHHUKOB,
TeopeMa 0 TpEX
[ePIECHINKYIAPaX,
BBIYHCIICHUS JUIUH B
MHOrorpanHukax ITosropenue:
[JI01Ia 1 MHOTOYTOJIbHUKOB,
(hopMyJIbI TSI TIIOIIA ICH,
co00paXKeHHS O100HS.
[Inomanyu ceueHuii
MHOTOTPaHHHUKOB: TIJIOIIATH
[MOBEPXHOCTEH, pa3pe3aHus Ha
JacTH, COOOPaKCHHS TTOT00MS

CTpOUTH CEUCHUSI.

Pemats crepeoMeTprudeckre
3a/1a4M Ha JOKA3aTEIbCTBO
MaTeMaTUYECKUX
OTHOILICHUM, HAXOXKJICHUE
FEOMETPUYECKUX BETUUHH
(nmuH, yTII0B, TUTOIIAICH,
00BEMOB).

lcnonbs30Bath npu
peLieHun
CTEepPEOMETPHUUECKUX 3aj]ad
TUIaHUMETPUYeCKUe QaKThl
U METOJIBI.

[IpoBOAUTE IOTHYECKU
KOPPEKTHBIE JOKa3aTebHbIC
paccyXIeHUs MPU pelICHUN
CTEPEOMETPHUECKUX 3a]1a4.
CpaBHHBaTH U
AQHAJIM3UPOBATH PeaHHBIE
CUTYAallUH U BBISBISATH
BO3MOXHOCTb €€
MOJIEJIMPOBAHMS Ha S3bIKE
FEOMETPHH.

MoienupoBaTh peaabHYyI0
CUTYAIIUIO Ha SI3bIKE

TCOMETPUU U UCCIIEA0BATH




[MOCTPOCHHBIC MOJICITH, B
TOM YHUCJIC U C
WCIIOJh30BAHUEM arapara
anreOpsl. Mcmomb30BaTh
KOMITBIOTEPHBIC IPOTPAMMBI
[IPH PEIICHUH 33189

O0BEM
MHOrorpannunka (17

)

0O6béM Tenma. O0BEM
MPSIMOYTOJILHOTO
napajienenumnena. 3anadna oo
YIIBOCHWH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKITUH yTIa.
CrepeoMeTpruiecKre 3a1a4H,
CBSI3aHHBIE C 00BEMOM
[PSIMOYTOIEHOTO
Mapauieenue/ia.

[ [puknagHbie 3a1a4u,
CBSI3aHHBIE C BEIYUCIICHIEM
00bEMa PAMOYTOIHHOTO
napasuieNienue/a.

OOBEM MPSIMOIA TIPU3MBI.
CrepeoMeTprUecKHe 3a/1a49H,
CBSI3aHHBIC C BBIYHCIICHUEM
00BEMOB MPSIMOI MTPU3MBL.
IIpuxnagHbie 3ana4u,
CBsI3aHHBIE C 00BEMOM TPAMOK
pu3Mbl. Berurcnenue
00BEMOB TEJ C TOMOIIBIO
OTIpeIeIEHHOTO HHTErpaa.
O6BEM HaKJIOHHOH IPU3MBI,
[TUpaMUIbL.

Dopmyna 00bEMa TUPaAMUIBL.
OTHoIIeHHe 00FEMOB ITHPAMHUT
C OOIIUM yTIJIOM.
CrepeoMeTpuUIeCcKHe 3a1a49u,
CBsI3aHHBIE ¢ 00BEMaMU
HAKJIOHHOM MPHU3MBI,
[TUpaMUIBL.

[IpuknanHble 321241 110 TEME

«OOBEMEI TE», CBI3aHHBIE C

CBOOOIHO OTICPUPOBATH
MOHATHAMH: 00BEM Tea,
00BEM TIPSIMOYTOIILHOTO
napasenenumeaa.
DopMyIHpPOBATH OCHOBHBIE
CBOIcTBa 0OBEMOB.
/loka3biBaTh TEOpeMy 00
00BEME TIPSIMOYTOIBHOTO
[apaulenenumena,
CJIEICTBUS U3 HEE.
Pa3pe3aTbe MHOIOIpaHHHKH,
nepeKyagbpBaTh YacTH.
Perrats cTepeomeTpuyeckue
3a]a9H, CBSI3aHHbBIE C
BEIYHCIICHHEM 00BbEMa
NPSIMOYTOJIBHOT'O
napaieNenume1a, IPU3Mb.
CpaBHUBATH U
QHAIM3UPOBATH
YTBEP>KACHUS C IIEITBIO
BbISIBJIICHUS JIOTMYECKHU
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyXIeHUH.
AHaIM3UPOBATh U
MOJETUPOBATh Ha S3bIKE
reOMETPHUH PeabHbIE
CUTyalun, CBA3aHHBIC C
00BEMOM NIPSMOYTOJIEHOTO
napasJieNenuIie1a, pU3MBbl,
nupamuibl. MccnenoBathb
[IOCTPOECHHBIE MOJENH, B
TOM YHUCIIC U C




00BEMOM HAKIIOHHOM IPH3MBI,
TPAMH/IBL.

[Tpumenenne o6BEMOB.
BrruncieHne pacCTOsHUS 110
[UIOCKOCTH

MCIIONTF30BAaHUEM arapara
anreOpebl.

BrIBOAUTH OCHOBHYIO
MHTETPAITBHYIO (OPMYITy
U151 BEIYUCITICHHST 00BEMOB
TeJl.

/loxa3siBaTh TEOpEMY 00
00BEMe HAKITOHHOHM TTPH3MBI
Ha IIPUMEPE TPEYTOJIbHOU
[IPU3MBI U JIJIS
[IPOU3BOJIBHON MTPU3MBI.
Jloka3biBaTh TEOpEMY: 00
00BEME THPaMUIbI,
(hopMyITpOBaTH CIIEICTBHUS
13 Hee: 00bEM yCeuEHHOM
nupaMuibl. BeIBOIUTH
hopMyITy TSI BRIYHUCTICHHS
00BEMOB yCEUEHHON
MTUPaAMH/TBI

O6BEMBI Te (5

)

[lonstre 06 00béMe. OCHOBHBIE
CBOIicTBa 00OBEMOB TE.

O0béM nmuHIpa, KoHyca. O0BEM
[1apa v miomajs chepsl
[lomoOHbIE Tena B IPOCTPAHCTRBE.
CoOTHOIIEHUS MEXTY TIOMIAISIMHA
MoBepxHOCTEH, 00BEMaMu
MOJOOHBIX TEN

AKTyaJIM3upOBaTh (GaKThl U METO/IbI
[TAHUMETPHH, PEJICBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTHH.

BBIBOIUTH, KCIIOJIB30BAThH (DOPMYJIBI
00BEMOB: IPU3MBI, ITUITUHIIPA,
MUPAMUJIBI, KOHYCA; YCCUEHHOM
MUpaMubl 1 YCEUEHHOIO KOHYCA.
Penrath crepeoMeTpUYECKUE 3a1auH,
CBSI3aHHBIE C BBIYHUCIEHHEM 00BEMOB.
DopMyTHpOBaTh OIpEIeIICHNE
[IIapOBOT'O CErMEHTa, IIAPOBOTO CJIOS,
mapoBoro cexropa. [IpumeHsTs
(hopMyITBI TSI HAXOXKIEHUST 00BEMOB
[IIapOBOT'O CETMEHTA, IIAPOBOTO
CeKTopa

Pemiath crepeoMeTpruiecKue 3a1a4H,
CBsI3aHHBIC ¢ 00BEMOM TITapa u
MIOIIAIBIO CPEpPHI.

MoJienupoBath peainbHbIe CUTYaIly Ha

SA3BIKC TCOMCTPHU, UCCIICAOBATH

I Inomagn
MMOBEPXHOCTH U
00BEMBI KPYTJIBIX TET
(9 9)

O0béM 1uHapa. Teopema 00
00BEME MTPSAMOTO IUIIUHAPA.
[Tiromaam 00KOBOI M ITOJIHOM
[MOBEPXHOCTH LIWIIMHIPA
Brrurcnenne o0EMOB Te ¢
[TOMOIIIBIO OTPEJIEIIEHHOTO
uHTerpana. O0bpEM KOHyca.
[Tmora i GOKOBOM ¥ TIOJTHOM
[TOBEPXHOCTH KOHYCA.
CrepeoMeTpruYecKre 3a/1auH,
CBSI3aHHBIC C BBIYUCIICHUEM
00BEMOB ITWIIMH/IPA, KOHYCA.
[IpuKIaHbIe 321241 110 TEME
«OO0BEMBI U TUIOMIAIN
rmoBepxHocTel Teir. O0bEM
[1apa 1 [apoBOro CEKTopa.
Teopema 06 00BEMe mIapa.
[Tmomans chepsl.
CrepeoMeTpuUIeCKHE 3a0a49H,
CBSI3aHHBIC C BEIYUCIICHUEM

CB0OOTHO OTIEPUPOBATH
MOHATUSAMU: 00BEM Tena,
TUTOIIA (b TIOBEPXHOCTH.
DopMyJIUPOBATH OCHOBHBIE
CBOICTBa 0OBEMOB.
Jloka3eIBaTh TEOPEMBI: 00
00bEME IIMITHHPA; 00
00BéMe KoHyca. BeiBOIUTH
(hopMyIIBI JUTSE BEIYUCIICHUS
00BEMa yCeuEHHOT0 KOHYCA.
MccnenoBaTh NOCTPOCHHBIE
MOJIEJIH, B TOM YHCJE U C
MCIIOJIb30BAaHUEM ammnapara
anreOpsI.

3HATH BO3MOXKHOCTH
pelIeHus 3a1a4 Ha
MOCTPOCHHUE IIUPKYIIEM U
JIMHEMKOH, 0 KITACCHYECKUX
HEpa3pelnMbIX 3a1a4ax.

CBOOOTHO OTIEPHPOBATH




[MOCTPOEHHBIE MOJCIIH C
HCII0JIb30BAHUEM T€OMETPUUECKUX
MOHSATHH.

AKTyani3upoBaTh (PaKThl © METOTBI
[JIAHUMETPUH, PEJICBAHTHBIE TEME,
[MPOBOJAUThH aHAJIOTUHU.

Pemate cTepeomeTpuieckue 3a1aum,
CBSI3aHHBIE C COOTHOIIIEHHEM 00BEMOB
1 TIOBEPXHOCTEH MOJJOOHBIX TEN B
[IPOCTPAHCTBE.

MopenupoBath peajbHbIC CUTYalluy Ha
SI3bIKE T€OMETPUH, UCCIIEIOBATh
[MOCTPOEHHBIE MOJEIIH C
HCIIOJIb30BAHUEM T'€OMETPUUECKUX
MMOHATHI

00BEMOB II1apa, MapoBOTO

CCIMCHTA, IapOBOI'0 CCKTOpPA.

[puKinaaHble 3a0a4u 10 TEME
«O0BEMBI TE», CBI3aHHBIE C
00BEMOM MIapa U IIIOMIAJIBI0
ctheprl.

COOTHOLICHUST MEXKITY
[IOIIAASIMU [TOBEPXHOCTEH U
00BbEMaMH ITOJOOHBIX TEJ.
IlogoOHBIC TENa B
pocTpaHcTBe. M3MeHeHue
00BEMa MpH MOA00UH.
CrepeoMeTpuUuecKue 3a1a4u,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB TEIT U IIOMIAICH
[MOBEPXHOCTEMN

MOHSITUSIMU: IIIAPOBOM
CETMEHT, IapOBOH CIIOM,
[1apOBOM CEKTOP,
OCHOBaHHE U BHICOTA
CerMeHTa, OCHOBaHHE U
BBICOTA IIIAPOBOTO CIIOS.
BriBoanuts hopMyITbl st
HaXO0KACHUS 00BEMOB
[IapOBOTO CETMEHTA,
[1apOBOTO CEKTOPA,
IO T CEpBI.
Jloka3bIBaTh TEOpEMY 00
00BEMeE mapa.

Peiate crepeomeTpuyeckue
3a1a49u, CBS3aHHBIE C
00BEMOM I1apa, IapoBOTo
CErMeHTa, IapOBOTO
CEKTOpa, TUIOIIAIABIO CEPHI.
CpaBHHBaThH U
AHaIM3UPOBATH
YTBEPKICHUS C [ENBIO
BBISIBIICHUS JIOTHYECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCyXIeHUM.
AHaIM3UPOBATh U
MOJETUPOBATh Ha S3bIKE
reOMETPHUH PeabHbIE
CUTYyalllu, CBI3aHHbIE C
00BEMOM I1apa, IMapoBOTO
CerMeHTa, I1apOBOro
CerMeHTa, IIONIAJIHIO
cepbl.

CB00OOIHO OTIEPUPOBATH
[MOHATHEM: TTO100HBIE TETa
B IIPOCTPAHCTBE.
Brraucnsate 00bEMBI TEI C
[TOMOILBIO OTIPEAETIEHHOTO

WHTETpaa.




Pemats crepeoMeTpuyecKue
3a]1a4M, CBSI3aHHBIC C
COOTHOIICHHUSIMU MEXTY
[IOIIAIMU TOBEPXHOCTEN
1 00bEMAaMU IMOTOOHBIX TEIL.
IIpoBOIUTD JTOTHYECKU
KOPPEKTHBIE JOKa3aTeIbHbIE
paccyXIeHus MpHU peUICHUH
FCOMETPUUYCCKUX 3a]1aY,
CBSI3aHHBIX C BEIUMCIICHHEM
00BEMOB TEJI C TOMOIIBIO
ompeIeIEHHOT0 HHTETpaa,
HaX0KJICHHEM
COOTHOLICHUS MEXTY
[JI0Ia/IsIMU TTIOBEPXHOCTEN
1 00BEMaMHU MOJOOHBIX TEIL.
AHaTM3UPOBATh U
MOJICIUPOBATH HA S3BIKE
TEOMETPUN PEATbHEBIE
CUTYAalllH, CBSI3aHHBIE C
00bEMaMHU U
MOBEPXHOCTSIMU TEJ, HA
JTOKa3aTeJIBLCTBO U Ha
HaX0XKJCHUE
reOMETPUYECKUX BETUUNH




BekTopsl U
KOOpAWHATEI B
[IPOCTPAHCTBE
(10 9)

BekTop Ha IJIOCKOCTH U B
rpoctpancTBe. CIIoKEHUE U
BBEIYUTAHUE BEKTOPOB.

'Y MHOKEHHE BEKTOpa Ha YHCJIO.
Pasnoxenue BeKTopa 1o TpéM
HEKOMIUTaHAPHBIM BEKTOPAM.
[IpaBuiio napajenenunena.
Pemmenue 3anay, CBSI3aHHBIX C
[IPUMEHEHUEM MPABUJI ACHCTBUI C
BEKTOPaMH.

[IpsiMoyroJibHas1 cucTeMa
KOOpPJWHAT B IPOCTPAHCTBE.
KoopauHatel BeKTOpa.
[Ipocreiine 3agauu B
KOOpJAMHATax. Y ToJl MEXIY
BekTOpaMu. CKalsipHOe
[IpOM3BEIEHIE BEKTOPOB.
Brruucienue yrioB Mexay
[IPSIMBIMU U IIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBINA METOA
[IPY PEIIEHUU T€OMETPUIECKUX
3a1a4

AKTyaau3upoBaTh GaKThl U METOIbI
[UIAHAMETPHH, PEIEBAHTHBIE TEME,
MIPOBOJUTE aHAJIOTHH.

OnepupoBaTh MOHATHEM BEKTOP B
[TPOCTPAHCTBE.

DopMyIHpPOBATH MTPABUIIO
napajuiesenumesa npu CIoKeHNN
BEKTOPOB.

CKJ1agbIBaTh, BEBIYUTATh BEKTOPBI,
YMHOXAaTh BEKTOP Ha YHCIIO.

M3y4aTh OCHOBHBIE CBOMCTBA 3TUX
onepauuii. JlaBaTe onpenencHue
MPsIMOYTOJILHOM CUCTEMBI KOOPJUHAT B
MIPOCTPAHCTBE.

BbIpa3uTh KOOPAMHATHI BEKTOpA Yepe3
KOOPIMHATEI €0 KOHIIOB.

BBIBOANUTE, HCHOJIB30BaTh (HOPMYITY
JUTMHBI BEKTOPA U PACCTOSHUSI MEXKIY
TOYKaMU. BeIpakaTb CKaJsIpHOE
MIPOU3BEICHIE BEKTO- POB YeEPE3 UX
KOOPJMHATHI, BBIYHCIISATH YTOI MEXTY
IByMsI BEKTOpaMH, ABYMS TPSIMBIMH.
Haxonute yros Mexy npsmMou u
MIOCKOCTBIO, YTOJI MEX]TY JBYMSI
MIOCKOCTSIMHA aHATUTUYECKUMU
METOJIaMU.

BBIBOANUTE, MCIIOJIB30BATh (POPMYITY
[PacCTOSIHUS OT TOUYKH J0 IJIOCKOCTH

JiBrxenust (5 )

J{BU>KEHUS MPOCTPAHCTBA.
Otobpaxenus. JIBIKeHIS 1
paBeHCTBO (uryp. Obmue
CBOMCTBA JABMOKeHUMN. Buabl
IBU>KEHUH: MapajuieIbHbIN
[IEPEHOC, IEHTpaIbHAS
CUMMETPHSI, 3epKaTbHAs
CUMMETpPHUSL, TOBOPOT BOKPYT
psimoit. [IpeoOpazoBanns
romo6wus. [Ipsimas u cdepa
Oiinepa.

['eomeTpuyeckue 3a1a4u Ha
[IPUMEHEHHUE IBIKCHHS

[IpuMeHsITH paBUIa
BBIIIOJIHEHUS IEUCTBUI
CJIOKCHUS U BEIYUTAHUS
BEKTOPOB, YMHOKEHUS
BEKTOpa Ha YUCIIO TIPH
pelIeHny 3a/1a4.

HaxonuTh KOOpAUHATHI
BEKTOpa B JaHHOM Oasuce 1
CTPOUTH BEKTOP IO €r0
KOOp/AWHATaM.

BcnomauTh OnpeneneHue
CKaJISIPHOTO YMHOKEHUS U
€ro cBOMcTBa. BeraucisaTs ¢
[TOMOIIHIO CKAIIIPHOTO
YMHOXCHUA NJINHBI
BEKTOPOB, YTJIBI MEXKTY
HUMU, YCTaHABITUBATh
[IEPIIEHIUKYIIIPHOCTD
BEKTOPOB.

AHaIH3UPOBATh U
MOJIEJIMPOBATh Ha SI3bIKE
TCOMCTPHU PCAJILHBIC
CUTYaIH, CBSI3aHHEIE C
(hM3MUECKUMU BEKTOPHBIMHA
BCIIMYUHAMMU.
lcnonbs30BatTh Ipu
pEILeHUH 3a/]a4, CBSI3aHHBIX
C BEKTOpaMH B
MPOCTPAHCTBE,
UIaHUMETpUYecKue (haKThl
1 METOJIBL.

CBOOOHO OTIEPUPOBATH
MNOHSATHAMHU: 0TOOpaXKeHHE
MpOCTpaHCTBa Ha ceosl,
IBI>KEHHE TIPOCTPAHCTBA,
LIeHTpasbHasl, OceBast U
3epKasibHasi CAMMETPUH,
[apasiebHBIA IepeHoc;

PaBEHCTBO M TOJI00Me




(uryp.
/loka3pIBaTh yTBEPKACHUS O
TOM, YTO LICHTpaJbHAas,
oceBast U 3epKajibHas
CUMMETPUH, TapaJIeIbHBINA
[IEPEHOC SIBJISIOTCS
BUKEHUSAMHU. BBIMONHATE
npeoOpa3oBaHus TOAOOHS.
OnepupoBaTh MOHITUAMHU:
rpsimast u cepa Ditnepa.
Pemiate reomMmeTpuueckue
3a/1a4M C UCTI0JIb30BaHUEM
IBIOKEHUN.

lcnons30Bath pu
pELIeHNH 3a1a4 IBUKEHUS
[IPOCTPAHCTBA U UX
cBolicTBa. CpaBHUBATH U
AQHAJTN3UPOBATh
YTBEPKICHUS C LENBIO
BBISIBJICHUS JIOTHYECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccy>XIeHU.
VccrenoBaTh MOCTPOCHHBIE
MO/IEITH.

M cronb30BaTh ITU(PPOBBIC

pecypchl

[ToBTOpEHME,
000011eHNE

151
cUCTEeMaTH3aIHs
3HaHMi (7 1)

OcHoBHbIE QUTYpHI, (HAKTHI,
TEOpEeMBI Kypca IIITaHUMETPHH.
3a/1a9u TUIAHUMETPUHU ¥ METOTBI
WX PElICHUSI.

OcHoBHbIE QUTYpHI, (HAKTHI,
TEOPEMBI Kypca CTEPEOMETPHH.
3amayun CTEpeOMETPUN U METOTBI
VX peIICHUS

Peurats npocreifiine 3ajauu Ha
HaXO0>K/JICHUE JJIUH U YIJIOB B
FCOMETPHUYCCKUX (PUTypax, MPUMEHSITh
teopemy I[lucdaropa, Teopembl CHHYCOB
1 KOCHHYCOB.

Haxonute miomaas MHOTOYTOJIbHUKA,
kpyra. PacrioznaBaTh mogo0HbIE
(GUryphl, HAXOUTH OTHOIICHUS JUTHH U
[101Ia1eH.

Mcnonb30BaTh MpU pelIeHUN
CTEPEOMETPUYCCKUX 3a7a4 (DaKThl U

[ToBTOpEHNIE,
000011IcHIE

1 CCTEMAaTU3aIus
SHAHWH

(17 u)

O6o061matoee TOBTOpEHUE
[MOHATHI U METOJIOB Kypca
reomerpun 10-11 knaccos,
cucTeMaTH3aIHs 3HaHWM.
Mcropus pa3BuTus
CTEpPEOMETPHH KaK HAyKU U €€
pOJIb B pa3BUTHHU COBPEMEHHBIX
NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

Pewiates crepeomeTpuyeckue
3a7a4M Ha JOKAa3aTeJIbCTBO
MaTeMaTHYECKHUX
OTHOIIICHUM, HAX0XKJICHHUE
FEOMETPUYECKUX BEJTUUHH
(nuH, YTII0B, TUIOINAICH,
00BEMOB).

lcnonbs30Bath npu
pEIICHUI
CTEPEOMETPUUECKUX 3a]a

MJIAHUMCTPUICCKUC (I)aKTI:I




MCTObI INTAHUMETPHUHU

W METOJIBI.
TIpoBOIUTD JTOTHYECKU
KOPPEKTHBIE TOKa3aTeIbHBIC
[pacCcyXAeHus Ipy peUIeHUN
CTEpPEOMETPHUUECKUX U
IJTAHUMETPHYECKUX 3a]1a4.
CpaBHUBATH U
AHAJIM3UPOBAThH PeabHBIE
CUTYaIlUH U BBISIBIATH
BO3MOXHOCTB €€
MOJIEJTMPOBAHMS Ha S3bIKE
TEOMETPHH.

MonenupoBaTh peaIbHYIO
CUTYAINIO Ha S3bIKE
reOMETPUH U UCCIIEI0BATh
IMOCTPOCHHBIC MOACIIN, B
TOM YHUCIIE U C
MCIIOJh30BAHUEM arapaTa
anreOpsl. Mcrnonb3oBath
KOMITBIOTEPHBIE IPOrPAMMBI
MPH PEIICHUH 3a]1a4.
ITonyuaTs IpecTaBICHHUE O
TEOMETPUHU KakK O
[pa3BHUBAIOIIEHCS HAYKE,

15Ceo (1431011 (517
OKPY>KaIOLIUN MUD,
CBSA3aHHOM C peabHBIMU
00BbEKTaMH, IIOMOTarOIIEH
[PEIINTB peaabHbIE
PKU3HEHHBIE CUTYalllH O
[pOJI CTEpEOMETPHH B
[PA3BUTHUH COBPEMEHHBIX
MHXXEHEPHBIX U
KOMITBIOTEPHBIX

TEXHOJIOTUH




PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA»
INOACHUTEJIbBHAS 3AIINCKA

VYuebublil Kypc «BeposTHOCTb M CTaTUCTHKA» 0a30BOro U YIIyOJIEHHOIO YpPOBHS SBISAETCA
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOI'O y4yeOHOro Kypca oCHOBHOH mikousibl. Kypc npeaHasHadeH
uis  GOpMHUpOBaHUS Yy OOYYarOIIMXCS CTATUCTHYECKOW KyJIbTYpbl M IOHMMAaHHUS POJIM TEOPUHU
BEPOSTHOCTEH KaK MaTeMaTHYeCKOrO0 WHCTPYMEHTa JJIsl M3YyYCHHs CIy4alHbIX COOBITHH, BETUYMH
nporeccoB. [Ipu u3ydeHun Kypca o0OTramarTcss IPEACTABICHUS YYAIIUXCS O METOAAX MCCIEIOBaHHS
M3MEHUYMBOIO MHpA, Pa3BUBAETCS MOHMMAHUE 3HAYMMOCTH M OOIIHOCTH MAaTEMaTH4YECKMX METOJI0B
MIO3HAHMS KaK HEOTHEMJIEMOM YaCTH COBPEMEHHOI'O €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS.

CopepxaHue Kypca HaIpaBJICHO Ha 3aKpEIUICHWE 3HAHWM, IOJYYCHHBIX NP M3YyYCHUM Kypca
OCHOBHOM LIKOJIbI M HAa Pa3BUTHE NPEACTABICHUH O CIIy4alHbIX BEJIMYNHAX U B3AUMOCBS3AX MEXAY HUMU
Ha BaXXHBIX IIPUMEpax, CHOXKETbl KOTOPBIX IIOYEPIIHYTHI M3 OKpYXkarouero mupa. B pesynbrare y
o0yyaroImuxcst T0JHKHO c(opMUpOBaThCs MpeJCTaBlIeHue O Haubojee yNoTpeOMTENbHBIX M OOIIUX
MaTeMaTHYECKUX MOJEISAX, UCIOIb3yEMBIX IJIsi OMMCAHUS aHTPOIIOMETPUUYECKHX U JeMOTrpapruecKux
BEJIMYMH, MOTPEUIHOCTEH B pa3M4YHBIE pOJia H3MEPEHUsX, IUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U IPOLIECCOB B OOLIECTBE.

B cooTBeTcTBUM C yKa3aHHBIMM LEISIMH B CTPYKType YyueOHoro kypca «BepositHOCTh u
CTaTUCTHKA» CpenHedl MKoJasl Ha 0a30BOM U yIIIyOJEHHOM YpOBHE BBIJICIIEHBI OCHOBHBIC
cofepxkarenbHble JIMHUM: «CiyyaiiHble COOBITHS U BEpOSTHOCTH» U «CilydaiiHble BEJIMUYUHBI U 3aKOH
OOJBIINX YHUCEI.

Copepxanve nuHuUM «CrydyaiiHple COOBITHSI M BEpOSATHOCTU» CIYKUT OCHOBOM JJis
dbopMHUpOBaHMS TPEICTABICHUM O pacCHpeNeNieHUd BEPOATHOCTEH MEXIy 3HAYCHUSIMU CIydalHBIX
BennurH. Ha 6a3oBomM ypoBHe 3Ta JIMHUS HEOOXOAMMA JJIsl U3Y4YEHMs] 3aKOHA OONbIIMX YHCENT —
(GyHIaMEHTaJIbHOTO 3aKOHA, JIEWCTBYIOIIETO B MPUPOJIE M OOIIECTBE W HMMEIOLIEr0 MaTeMaTHYECKYIO
dopmanuziuio. Cam 3aK0oH OOJBIINX YKMCEN MPEAIaraeTcs B 03HaKOMUTENBHOM (popMe ¢ MUHUMaIbHBIM
UCIOJIb30BAaHUEM MaTeMaThdeckoro ¢opmanusmMa. B 1o jxe BpeMs Ha yriy0/J1eHHOM ypOBHe BaXXHYIO
4acTh B 3TOM cojaep)KaTeNbHOW JIMHUU 3aHMMaeT M3y4YeHHE T€OMETPUUYECKOro M OMHOMMAIBHOTO
pacnpenieieHuii ¥ 3HAaKOMCTBO C MX HENPEPHIBHBIMHU aHAJIOraMM — IOKAa3aTEJIIbHBIM M HOPMAaJIbHBIM
pacrpeneneHusIMu.

Tembl, cBs3aHHBIE C HENPEPHIBHBIMU CIy4YallHbIMU BEJIWYMHAMM, aAKUEHTHPYIOT BHHUMaHUE
IIKOJIbHUKOB Ha ONUCAaHUM M M3YYEHUU CIYYalHBIX SIBJICHMH C MOMOIIBIO HENPEPHIBHBIX (PYHKIHM.
OcHOBHOE BHUMaHHUE YAENSAETCS IMOKA3aTebHOMY M HOPMAaJbHOMY pacIpeleieHMsIM, P 3TOM Ha
0a30BOM YpOBHe IIpEIoyiaraeTcs O3HAKOMUTENIbHOE H3y4YeHHE MaTepuana Oe3 J0Ka3aTelbCTB
IpUMEHSeMbIX (DaKTOB.

B kypce Ha yriry0J1eHHOM YpPOBHe IPEIyCMaTpPUBAETCS O3HAKOMUTEIBHOE M3YyUEHHUE CBSI3U

MEX]y CIIy4aifHbIMU BETMUMHAMH U ONMCAHME 3TOM CBSA3M C MOMOLIbI0 KO3 (PULIMEeHTa KOPPETSAILUU U
€ro BEIOOPOYHOTrO aHAJIOTa. DTH AIIEMEHTHI COJIepKaHMsI pa3BUBAIOT TeMy «/luarpaMMel pacceuBaHUs,
M3Y4YEHHYIO B OCHOBHOM IIIKOJIE€, © BO MHOTOM OIMPAIOTCS HAa CBE/IEHUS U3 KYPCOB aJIr€Opbl U TEOMETPHH.

Emé oauH »snemMeHT cojepkaHus YIJIyOJIeHHOTO0 YPOBHS, KOTOpBIA TNpeJiaraercs B
03HAKOMUTEJILHOM MOPSKE — MOCJIEJOBATEIbHOCTD CITy4YallHbIX HE3aBUCUMBIX COOBITHI, HACTYHAIOIINX
B eMHUIY BpeMeHU. O3HaKOMIIEHHE C paclpeesieHueM BEepOSTHOCTEH KOJMYecTBa TaKUX COOBITHM
HOCHUT Pa3BUBAIOIIUI XapaKTep U ABISETCSA aKTYaJIbHBIM JIUIs OyAyIIUX aOUTYpPHEHTOB, MOCTYHAIOIIUX Ha
yueOHbIe CIeNaIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMU HAYKAaMH, TICUXOJIOTHEN U YIpaBICHUEM.



B yuebHOoM miaHe Ha u3yueHue ydueOHOro Kypca «BeposTHOCTH M cTaTHCTHKa» Ha 0a30BOM U

yrIyOJIEHHOM ypOBHE OTBOJUTCS 1 yueOHBIN Yac B HEJENIO B TCUEHUE KaXKI0TO roaa 00y4deHus1, Bcero 68
y4eOHBIX YacoB.

INPEAMETHBIE PE3YJIbTATHI

K xoniy o0y4yenus o0y4aromunics MOIyduT CIeIyIONUe MPEIMETHBIC PE3YIIbTAThI:
10 kaace

ba3oBblii ypoBeHb

YuraTh U CTPOUTH TAOIULIBI U AUATPAMMBIL.

OmnepupoBaTh MOHATHIAMU: CpeiHee apudMeTHuecKoe, MeauaHa, HaubOoJblIee, HauMEHbIIee
3HAYEHHUE, pa3Max MACCUBA YHCIIOBBIX JIaHHBIX.

OnepupoBaTh MNOHATUSAMM: CIy4alHBIH SKCHEPUMEHT (ONBIT) M cilydaiiHOe CcoObITHE,
3JIEMEHTAapHOE COOBITHE (3JIEMEHTAPHBIN MCX0J]) CIy4alHOTO ONbITa; HAXOJAUTh BEPOSTHOCTH B
OIbITaX C PAaBHOBO3MOKHBIMU CITyYalHBIMHM COOBITUSIMH, HAXOJIUTh U CPAaBHUBATh BEPOSTHOCTU
COOBITHI B N3YUEHHBIX CITy4alHBIX SKCIIEPUMEHTAX.

Haxonute u QopmynupoBaTh COOBITHS: IEepecedeHue U OOBbEAMHEHHE IaHHBIX COOBITHH,
COOBITHE, TPOTHUBOIOJIOKHOE JaHHOMY COOBITHIO; IIOJI30BAaThCS JHarpaMMamu Jiiepa U
(bopMyII0H CIIOKEHMSI BEPOATHOCTEH MPH peLIeHUH 3ajay.

OnepupoBaTh MNOHATUSMH: YCIOBHas BEPOSTHOCTb, HE3aBUCHMbIE COOBITUS; HaXOJIUTh
BEPOATHOCTH C TOMOLIBIO IIPABUJIA YMHOXKEHHUS, C IIOMOILBIO IepeBa CIy4aliHOrO OIBITA.
[IpuMeHsITH KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IIPU PEILIEHUU 3a/1a4.

OnepupoBaTh NOHATUSMU: UCIIBITAHWE, HE3aBUCUMbIE MCIBITAHUSA, CEPUs UCIBITAHUM, yCIEX U
HeyJaya; HaXOJIUTh BEPOSTHOCTU COOBITHUI B CEpUM HE3aBUCHUMBIX MHCIBITAHHH O IMEpPBOro
ycrexa; HaXOJUTh BEPOSITHOCTU COOBITUI B CepUU UCTIbITaHUI bepHymnu.

OnepupoBaTh MOHATHSAMU: cllydaiiHas BEJIMYMHA, paclpeiielieHue BEpOsSTHOCTEH, aAuarpaMma
pacIpeeneHust.

Yri1y0eHHbIH YPOBEHb

CB000/IHO ONEepUpOBATH MOHATUAMU: Ipad, IUIOCKUI rpad, CBA3HBINA rpad, myTs B rpade, 1emnb,
LUKJI, I€PEBO, CTETNIEHb BEPIIMHBI, IEPEBO CITYYatHOIO SIKCIIEPUMEHTA.

CB00O/HO OonepupoBaTh MOHATUSAMU: CIyYallHBIA SKCHEPUMEHT (OMBIT), CIydaifHOE COOBITHE,
3JIEMEHTapHOE CcllydallHOe COOBITHE (AJIEMEHTapHBIM HMCXOJ) CIy4allHOTO ONBITA; HAXOIUTh
BEPOSITHOCTH COOBITUI B ONBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Haxomuts u hopmynupoBaTh cOOBITHS: lepeceueHne, 00beIMHEHNE TaHHBIX COOBITUH, COOBITHE,
MIPOTHBOIOJIOKHOE JTaHHOMY; HCIOJIB30BaTh JHarpaMMbl Jijiepa, KOOPAUHATHYIO IPSAMYIO JUIS
perieHus 3a/1a4; Mmojab30BaThCsi GOPMYIION CIIOKEHHUS BEPOSTHOCTEH JUIsl BEPOATHOCTEH NIBYX M
TPEX CIYIalHBIX COOBITHI.

OnepupoBaTh MOHATHAMHU: YCIOBHAs BEPOATHOCTb, YMHOXKEHUE BEPOSITHOCTEH, HE3aBUCHMBbIE
COOBITHS, JI€PEBO CIY4afHOTO SKCIEPUMEHTA; HAXOJUTh BEPOSITHOCTU COOBITUH C MOMOILBIO
IIpaBUJIa YMHOXKEHUS, JiepeBa CIIy4aifHOTO OIbITa, HCIOIb30BaTh (POPMYITY ITOJIHOM BEPOSTHOCTH,
¢dopmyny baiieca mpu perieHuu 3a1ad; ONpeAeasTh HE3aBUCUMOCTb COOBITUH 10 (hopMyIe U O
OpraHM3aliK CIy4YailHOro SKCIIEPUMEHTA.

[TpuMeHsATh M3ydeHHbIE KOMOMHATOPHbIE (OPMYJIBI Ul MEPEUNCICHUS HIEMEHTOB MHOMECTB,
9JIEMEHTAPHBIX COOBITUI CTy4alfHOTO OMBITA, PEIICHHUS 33134 110 TEOPUHU BEPOSITHOCTEH.
CBoOoOaHO oOmepUpoOBaTh MOHATHUSAMU: OWHAPHBIM CIy4alHBIA ONBIT (MCHBITAHHUE), YCIEX H



HeyJaya, HE3aBUCHUMbIE HCIIBITAHUS, CepUsl HCMBITAaHUI; HaXOIUTh BEPOSITHOCTH COOBITHIl: B
CEpHM HCIBITAaHUH J10 TIEPBOT0O YCIIEXa; B CEpUU MCIBITAHUI BepHyIu; B ONbITE, CBA3aHHOM CO
CIIy4aiiHbIM BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH.

CB00OOHO omepupoBaTh MOHATUSAMH: CIydaiiHash BEJIMYMHA, PACIPEICICHUE BEPOSITHOCTEH,
auarpamMma pacrpejesieHus, OuHapHas ciiydyaifHasi BEJTMYHMHA, TeOMETpUYecKoe, OMHOMHUAIbHOE
pacripesienieHue.

OnepupoBaTh MOHATUSIMU: COBMECTHOE pACIpENEICHUE JIBYX CIy4yaillHbIX BEJIMYUH,
MCIOJIH30BATh TAOIHIly COBMECTHOTO PACHPEICIICHHS IBYX CIIyYailHBIX BEJIHMYUH JUIS BBICTICHUS
pacnpezeneHus KaXxa0i BEIMUNHBI, ONPEENICHUSs HE3aBUCUMOCTH CIyYailiHbIX BEJINYMH;
CB0OOMHO OmEpHpPOBATh MOHATHEM MATEeMAaTUYECKOTO OXHUIAHHUS CIyYailHOH BEITHMYUHBI
(pactpenenenusi), MPUMEHSATh CBOWCTBA MAaTeMaTHYECKOTO OKUJAHUS IMPH PEIICHUU 3a/ad,
BBIUHCIIATh MATEMAaTUYECKOE 0’KUJIaHNE OMHOMHAJILHOTO U TEOMETPUUECKOI0 PACIIPEIECICHMUIT;
CBOOO/JIHO ONEpUPOBATH MMOHATHAMH: JUCIEPCHUS, CTAHJAPTHOE OTKJIOHEHHE CIy4alHOMN
BEJIMYMHBI, MPUMEHATh CBONCTBA JHUCIEPCUU CIY4aiHONM BEJIMYMHBI (pacHpenesieHus) IMpu
pelIeHnr 3a/a4, BBIYMCIATH JUCHEPCHUI0 M CTAaHJAPTHOE OTKJIOHEHME TIE€OMETPUYECKOro U
OMHOMUAIBHOTO pacrpeaeneHui.

11 kaace

Ba3oBblii ypoBeHb

CpaBHUBATh BEPOATHOCTH 3HAUCHUH CIIy4aliHOUN BEJIMYUHBI [0 PACIPEICICHUIO UITU C TIOMOIIBIO
JarpaMmm.

OnepupoBaTh NOHATUEM MATEMaTUUYECKOTO OKUJAHMS; IPUBOJUTH IPUMEPHI, KaK IPUMEHSETCS
MaTEMaTHYECKOEe OKHUJAHUE CIIy4allHOM BEIMYMHBI HAXOJWUTh MAaTEMaTHYECKOE OXKUJIAHUE IO
JAHHOMY pacIpeleNICHHUIO.

Hmetsb npeacTaBieHue 0 3aKOHE OONBIINX YUCET.

NwmeTts npeacTaBiieHne 0 HOpMAJIbHOM pacrpeieIeHHH.

Yriy0/1eHHbIH yPOBEeHb

BbruncnsTe BEIOOpOYHBIE XapaKTEPUCTUKHU MO JTAHHOW BBIOOPKE M OLEHMBATh XapaKTEPUCTUKU
TeHEpaJbHOM COBOKYIHOCTH JIaHHBIX 110 BBIOOPOUYHBIM XapakTepucTukaMm. OIleHUBaTh
BEPOSITHOCTH COOBITUH M TPOBEPSATh MPOCTEHIINE CTATUCTUYECKUE TUIOTE3bl, IOJIBb3YSCh
M3YYEHHBIMH PACIIPEIACICHUSIMU.

NPUBOJIUTL TPUMEPHI 3a7ad, MNPUBOASIIIMX K II0KAa3aTeIbHOMY pacIpeleiIcHHIo, 3anad,
MPUBOJALINX K HOpMaIbHOMY pactpeeneHnto. OnepupoBarh NOHATUAMU: (PYHKLINS TUIOTHOCTH
BEPOSTHOCTH MOKA3aTEJILHOTO paclpeieNieHus], PYHKIUS IUIOTHOCTH BEPOSATHOCTH HOPMAJIbHOTO
pacnpezenenus, GyHKIUS INIOTHOCTH U CBOMCTBA HOPMAJILHOTO pacipe/leeHNUs;

orpenenaTh K03 (HUIUEHT TMHEHHOI KOppesiuy, BBIOOPOUYHbIN KOAPPHUIHUEHT KOPPEIAILHH.

COJAEP/)KAHUE OBYUYEHUA

10 kaace

[IpencraBieHre NaHHBIX C MOMOINBIO TaOnui U auarpamm. CpeaHee apudMeTHdecKoe, MenuaHa,
HauOOJIbIlIeE ¥ HAMMEHbBIIeE 3HAYCHMs, pa3Max, JUCICPCUS MW CTaHAAPTHOE OTKIOHEHHE YHMCIOBBIX
HAO0pOB. [ pagh, ceasuviil epagp, nymu 6 epage: yukivl u yenu. Cmenensv (8anieHMHOCHb) GEPUILHDL.
I'pagvr na nnockocmu. /lepesws.

2 KypcuBOM Bbl/IeJIEHBI 3JIEMEHTHI COJlepKaHus, U3y4aeMble Ha yriay0JeHHOM YpOBHE



Cry4aifHble SKCIIEPUMEHTHI (OIBITBI) W CIIy4ailHbIE COOBITHS. DJIEMEHTApHBIE COOBITHS (MCXOJBI).
BeposiTHOCTB citydaitHOro coOBITHS. BIM30CTh YacTOTHI M BEPOSITHOCTH cOOBITUH. CiydyaifHbIe OMBITHI C
PaBHOBO3MOXXHBIMU ~ DJIEMEHTApHbIMH  COOBITHsIMH.  BeposTHOCTM  cOOBITHMII B ONBITaX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITHUSMHU.

Onepanuu HaJl COOBITHSIMU: IepecedeHue, 00beInHEHNE, MTPOTUBOMOIOKHbIE cOObITHS. JlMarpamMmbl
Oitniepa. Gopmyia cl10KeHUsI BEpOATHOCTEH.

VYcnoBHas BEpOSITHOCTb. YMHOKEHHE BepoATHOCTEeH. JlepeBo ciiydailHOro skcrnepumeHta. dopmyina
MOJTHOM BeposITHOCTH. Popmyna baiieca. HezaBucumbie COOBITHS.

Komb6unaropuoe npasuino ymHoxenus. [lepecranoBku u dakropuan. Yuciao couetanuit. TpeyroabHUK
[Tackans. @opmyna 6uHoMa Herotona.

bunapHbpIii ciy4yailiHBIM ONBIT (WCHBITAaHHE), ycrnex W Heyaada. HeszaBucumble ucnbitanus. Cepust
HE3aBUCHMBIX UCTIBITAHUH 10 TIEpBOTO ycnexa. [lepecmanosxku u pakmopuan. HYucno couemanuil.
Cepus HE3aBUCUMBIX UCIIBITaHUH beprymm. Cryuatinolii 6b100p U3 KOHEYHOU COBOKYNHOCHIU.
Crnyuaiinas BenuuuHa. Pacmipenenenue BeposTHOCTeW. Jlmarpamma pacnpeneneHusi. Onepayuu Hao
cayyainviMu geruyunamu. bunapuas ciayuaiinas eenuuuna. llpuMepsl pacrpeleneHuil, B TOM YHCIIE,
reOMEeTPUUECKOe U OMHOMHUAIBHOE.

Coemecmmoe pacnpeoenenue 08yx ciyuatiHvlx eenuyur. Hezasucumoie ciyyaiinvie 8eauyuHbl.
Mamemamuueckoe odxcuoanue caydauHou eeauyuHvl (pacnpeoenenus). Illpumepvl npumeneHus
Mamemamuyecko2o o0dxicudanus (cmpaxoeanue, nomepes). Mamemamuueckoe o0dcuoanHue OUHAPHOU
cayyainol eenuyunsl. Mamemamuueckoe oxcuoanue Cymmbul CAV4auHbIX eenuuun. Mamemamuueckoe
02iCUOAHUE 2e0MEMPUUECKO20 U OUHOMUATIBHO20 pAcnpedeieHUl.

Jlucnepcus u cmanoapmnoe omKIOHeHUe CIYYAUHOU 6eludunbl (pacnpedenenus). [ucnepcus dunaproi
cyyainol eenuyunsl. Mamemamuyeckoe 0xcuOaHUue NPou38edeHuUsi U OUCNEPCUsl CYMMbl He3ABUCUMbBLX
CYUAUHBIX  @enuduH. Jlucnepcusi u CcmaHoapmHoe OMKIOHEeHUe OUHOMUATLHO2O PACnpedeneHUs.
Hucnepcus u cmanoapmuoe OmKiIOHEHUe 2e0MeMPUYECKO20 PACnpeOeieHUsl.

11 kaace

YucroBble XapakTEPUCTUKU CIIYYalHBIX BEJIIMYMH: MaTeMaTHYECKOe OXUAaHUe, JUCHEPCHS U
CTaHJapTHOE OTKJIOHEHHE. [I[puMepsl MpUMEHEHHsI MATEMAaTHYECKOTO OKUIaHUS, B TOM YHCIIE B 3a/1a4ax
U3 TIOBCETHEBHOW KH3HU. MaTemMaTuueckoe OXHUJaHUE OWHApHOW CIy4aiiHONH  BETUYMHBI.
MaremaTtuueckoe OKHJ@aHUE CYMMBI CIIyJallHBIX BEIMYMH. MaTeMaTH4YecKOe OXKUJAHUE M JUCTIEPCHS
TEOMETPUUECKOTO M OMHOMHAIILHOTO PACIIPEIEICHUN.

Hepasencmeo Yebvruésa. Teopema Yeoviumésa. Teopema beprynnu. 3aK0H OOJIBIINX YUCENT U €r0 POJIb
B Hayke, IpHUpoJie U olIecTBe. BrIOOpOUHBI MeTON nccienoBaHUi. Buibopounvle xapakmepucmuxu.
Oyenusanue 6eposmHocmu coovlmusi no 6b160poyHbIM OanHbIM. [Iposepka npocmeuiwux eunomes c
HOMOWBIO U3YYEHHBIX pACnpeOeieHU.

[TpriMepbl HENPEPBIBHBIX CIY4YaWHBIX BETUYMH. DYHKYUSA NIOMHOCMU 8EPOAMHOCIU PACHPEOeeHUs.
Pasnomepnoe pacnpedenenue u eco ceouicmea. 3adauu, npuooswue K NOKA3AMENLHOMY
pacnpeoenenuro. I[loHSATHE O TJIOTHOCTH pachpeiesieHus. 3afaud, NPUBOASIINE K HOPMAJIbHOMY
pacnpenenenuto. [loHATHE O HOpPMaIBHOM pactpenencHun @PyHKyus NIOMHOCMU BEPOAMHOCU
NOKA3amMeNnbHO20 pacnpeoenerus, (QyHKYus NI0MHOCMU 8EPOMHOCIU HOPMAILHO20 DACHPEeOeeHUs.
DYHKYUSA NIOMHOCMU U CBOUCMBA HOPMATILHO20 PACHPeOeeHUs.

IlocnedosamenvHocmes OOUHOUHBIX HE3ABUCUMBIX COObIMUL. 3adaqu, npusoosuue K pacnpeoeeHuro
Ilyaccona.

Kosapuayuss 0syx cayuaiinvix eeauvun. Koagpguyuenm naunetinou roppenayuu. Coemecmuvie
HabnooeHus 08yx eeiuyur. Bwibopounviii xosgguyuenm rkoppensyuu. Pasnuuue medxcoy nunelHou
CBA3b10 U NPUUUHHO-CIeOCBEHHOU C8:3b10. JIunetinas pecpeccus, Memoo HAUMeHbUUX K8AOPAMos.



TEMATHYECKOE INTAHUPOBAHUE

10 kaacce

Ba30Bbli1 ypoBeHb

Yriy0aeHHbI ypOBEHb

HazBanue paznena

OcHOBHOE COACpIKaHue

OCHOBHBIE BUBI IEATENLHOCTH

Hazpanue paznena

OcHoOBHOE CoACpKaHue

OCHOBHBIE BUIBI

(TembI) (KOTHIeCTBO o0yJarommxcs (TembI) (KOTMIeCTBO TIEATEITEHOCTH
9acoB) JacoB) o0yJaromuxcs
[IpeacraBnenue [IpencraBieHne JaHHBIX C M3Bnekatb nHGOpMALIUIO U3 OnemenTsl Teopun  |['pad, cBs3HBIN Tpad, [peactaBasTh
AHHBIX U [TOMOIIIBIO TAOJIHI] U IUarpaMM.  [TabJIMIl M TUarpaMM, UCTIONb30BaTh [rpados (3 4) [IpeICTaBICHUE 3a1a49H C 0OBEKTHI U CBS3U
oTHcaTeNbHAS CpenHee apupMeTHIECKOE, TaOJIMIBI U TUArPaMMBI [T rnoMoIibo rpada. CTerneHp  MEXIy HUMU C
CTaTUCTHKA MeIaHa, HanOOoJbIlee u [IpEICTaBICHUS CTATHCTHYECKIX (BaJIGHTHOCTH) BEPIIMHBL.  [MOMOIIBIO Tpada,

(49)

HaUMCHBIICC 3HAYCHU A, pa3Max,
AUCTICPpCHUs, CTaHAApTHOC
OTKJIOHCHHC Y CIIOBBIX Ha60pOB

maHHBIX. HaxomuTs onmcatensHbIe
XapaKTEpUCTUKU TaHHBIX.
BriaBurats, KpUTHKOBATh
TUIIOTE3BI O XapaKTePE CIy4yalHON
M3MEHYMBOCTH U ONPEACIISIONINX
e€ axTopax

[1yts B Tpade. Llemm u
UKL ["padsl Ha
m1ockocTH. JlepeBo
CIIy4allHOr0 3KCIIEPUMEHTa

HAaXOAUTH MYTH MEXIY
BepIIMHAMU Tpada.
Brigensats B rpade
LEIH U IUKIIBL.
CTpouTh IepeBo o
OITHCAHHIO
CITy4aitHOTO OIIbITA,
OIUCBIBATH CITy4alHbIE
COOBITHS B TEPMUHAX
mepesa.

Perrats 3a1ayu ¢
noMoIibio rpados

CiryqaifHbI€ OIBITHI
U CIlydaiiHbIC
COOBITHSL, OIBITHI C

Cry4aifHble SKCTIEpUMEHTHI
(OTIBITHI) U CITy4YaifHbIE COOBITHS.
DneMeHTapHbIe COOBITHS

BriensaTe Ha IpuMepax
ClIyyaiiHble COOBITHS B OIIMCAHHOM
CIIy4aiiHOM OIIBITE.

CITyqaifHbIe OIBITHI,
CITydaifHbIe COOBITHSI
W BEPOSITHOCTH

CryyaifHble SKCIIEpUMEHTHI
(OTIBITHI) U CITyYaliHbIC
COOBITHA. DIIEMEHTapHBIC

BoIaensaTs u
OMUCHIBATh CITy4alHbIE
COOBITHS B CITy4aifHOM

PaBHOBO3MOXKHBIMHU |(MCX0/bI). BeposTHOCTR DOopMyJIMPOBATh YCIOBUS COOBITHIA COOBITHA (MCXO/IBI). OIIBITE.
DJIEMEHTAPHBIMA CITy9aifHOTO COOBITHSL. [POBEICHUS CIy4aitHOro ombiTa.  |(3 1) BepositHOCTh cinyvaiiHoro  |[@opMyIupoBaTh
MCXOIaMH BepositHoCTH COOBITHI B OnbITax [HaxoauTs BEpOSTHOCTH COOBITHH B coObITHsL. BepositHOCTH [YCJIOBUS ITPOBEICHUS
(39) C paBHOBO3MOKHBIMH OTIBITaX C PABHOBO3MOXKHBIMU COOBITHH B OIIBITAX C CITy4aifHOTO OTIBITA.
PIIEMEHTAapPHBIMU COOBITHSIMH. HCXOIaMH. [PaBHOBO3MOYKHBIMH Haxomnuts
[IpakTuueckas padota Mo1enMpoBaTh OIBITHI C 9IIEMEHTAPHBIMU COOBITHSIMU [BEPOSATHOCTH COOBITHIA
PaBHOBO3MOKHBIMH B OTIBITAX C
JIIEMEHTapHBIMH UCXO/IaMH B XOJIE [PABHOBO3MOHBIMH
[PaKTUIECKO pabOThI RIIEMEHTaPHBIMU
Oreparinu Haz Omnepariyl HaJl COOBITHSIMHU: lcronp30BaTh quarpaMMel Difsiepa |Onepaltuu Hagllepeceuenue, oObeauHeHue [MICIIONB30BaTh
COOBITUSIMH, nepeceucHue, 00beAMHEHUE 1 CJIOBECHOE ONHCAHKE COOBITUH  [MHOXKECTBAMH HUMHOKECTB M COOBITHH, muarpammesl Jilniepa u
CJIOJKECHUE COOBITHI, IPOTUBOIIONIOKHBIE |11 QOPMYJIUPOBKH U COOBITHSAMU. [IPOTUBOIIOJIOKHbIE BepOaJIbHOE ONUCAHUE
BEPOSTHOCTEN COOBITHSL. n300pakeHns: 00beTMHEHUS U CrnoxeHne ncoOwITHs. Dopmyna COOBITHI TIpH




(3 9) Jlnarpammel Diinepa. opMyna  [mepecedeHus: COOBITHIA. YMHOYKEHHE CII0’KEHUS BEPOSITHOCTEH BBITIOJIHEHUN
CJIOKEHHUS BEpPOATHOCTEMN Perrate 3a1a41 C UCTIONB30BAaHUEM [BEPOSITHOCTEM. 'Y ciioBHas BEPOSITHOCTD. oTeparuii HaJ
(bOpMYyJIBI CIIOKEHHSI BEPOSITHOCTEH |Y CIIOBHAS 'YMHOKEHHE BEPOATHOCTEH. |COOBITHSIMHU.
YcnoBHas 'Y cl10BHas BEpOSTHOCTb. Pemath 3a1aun Ha HaX0XKJIEHNE BEPOSITHOCTb. dopmyra ycIoBHOU OneHuBaTh U3MEHEHNE
BEPOSITHOCTD, 'Y MHOKEHHIE BEPOSITHOCTEH. BEPOSITHOCTEH COOBITHIA, B TOM He3zaBucrumsie BeposTHOCTH. PopMyna BEPOSITHOCTEN
nepeBo ciaydaitHoro |JlepeBo ciydaiiHOro YUCIIE YCIOBHBIX C IOMOILBIO COOBITHS MOJTHOM BEPOATHOCTH. COOBITHI TIO0 Mepe
orbITa, (hopMyIa pkcrnepuMenTa. @opmyra NOoNHO | epeBa CIIy4aifHOrO OMbITa. (59) dopmyna baiieca. HACTYIUICHHSI APYTUX
MOJTHOM BepoaTHocTH. HezaBucruMmble Onpenenars He3aBUCUMOCTD He3zaBucumebie coObITHS COOBITHIA B CITy4ailHOM
BEPOSTHOCTHU H COOBITHS coObITHH IO POpMyIIe U TIO OTIBITE.
HE3aBHCHMOCTh OpraHu3aliy CIy4YailHOTO OMbITa Permats 3anauu, B TOM
coObITHI 4HCIIe C
(6 u) MCTIONB30BAaHUEM
nepeBa CIIy4aiiHOTro
ombITa, GopmyI
CIIOKEHUA U
[YMHO>KECHUS
BEPOSATHOCTEH
DNIeMEHTHI KomOuHaTopHOe MpaBuiio lcrionp30BaTh MPaBUIIO DJIEMEHTHI KombunaropHoe npasuno  [@opmyinupoBaTh 1
KOMOUHATOPHKH (4 |yMHOKeHUs. [IepecTaHOBKM M [yMHOKCHUSI IS IEPEUHCIICHUS KoMOuHaTOpHKH (4 [yMHOKeHUs. [lepecTaHOBKH  |[TOKa3bIBATh
) ¢dakropuan. Uucno couetanuii.  [cOOBITHII B CITy4aliHOM OTIBITE. ) u pakropuan. Yucno KOMOMHATOpHBIE
Tpeyronbauk [Tackans. @opmynalllons3oBarbest popmymnoi n codyetaHuid. TpeyronbHuK  |pakTsl.
ouroma HetoToHa TpeyroibHukoM Ilackans ais [lackans. @opmyna 6uaoMa |crionb3oBaTh
OIPEJEICHUS YUCia COYECTaHUM Herotona [IPaBUJIO YMHOXKCHUS,
M3y4eHHbIE
KOMOHMHATOpHbIE
hopMyITeI 1St
MepeIrCIICHIS
PIIEMEHTOB Pa3IMYHbBIX

MHO>KECTB, B TOM
MHCIIE DJIEeMEHTapHBIX
COOBITHIA B CIydaiiHOM
OTIBITE.

TTosnb30BaThECS
(dhopmyoii n
TPEYTOIEHIKOM
TTackans it
OTpeAETICHMS YHCa
COYECTaHHM.

[TpuMeHATH hopMyITy




onanomMa HeroroHa [urst

peoOpa3oBaHUs
BBIPAYKEHUI
Cepun buHapHBII cIIy4alHBbIN OIBIT Paz0uBaTh ClI0KHBIE Cepun BunapHbIi c1y4aiiHBIN ONBIT [Pa30MBATh CIIOKHEBIE
[10CJICI0BATENBHBIX |(MCIIBITAaHKE), YCIIEX U HeyJaya. [YKCIEPUMEHTHI Ha OT/EIbHbIC [10CJICA0BATENbHBIX |(MCIIBITAaHHE), YCIEX U DKCIIEPUMEHTHI Ha
VCTIBITAHUI HezaBucrMble HCTIBITaHUS. VCTIBITAHUSI. CTIBITAaHUH. Heynava. HesaBucumele OTJENTbHBIE
(31) Cepusl HE3aBUCUMBIX HCIIBITaHUH |(OCBaUBATh NOHATH: UCTIBITaHUE, |(cHbITaHUS ncnbiTanus. Cepust VICTIBITAHUS.
no nepsoro ycrnexa. Cepust CepHs HE3aBUCUMBIX UCTIBITaHUI.  |bepHymm. HE3aBHCHMBIX HCIIBITaHUH 10 PemmaTs 3a1aun Ha
HE3aBUCUMBIX UCIIBITAHUN [IpuBOAUTH IPUMEPHI CEPUIA Cryuaiinbiii BeIOOp |nepBoro ycnexa. Cepus [TOMCK BEPOSTHOCTEN
bepnyu. HE3aBHCUMBIX UCIIBITAaHU. 13 KOHEUHOMH HE3aBUCUMBIX UCIIBITAHUN  [COOBITHI B CEpUU
[IpakTideckas pabora ¢ Peate 3a7a4i Ha MOUCK COBOKYITHOCTH bepuymnu. Cny4aiiHblii MICIIBITAaHUH 10
MCIIOJIb30BAHUEM JJICKTPOHHBIX  [BEPOSITHOCTEH coObITHil B ceprn  |(5 4) BBIOOD M3 KOHEUHOH [epBOro ycrexa u B
TabHIL VCIIBITAHU 710 IEpBOTO yCIexa U B COBOKYITHOCTH. CepHsIX HCIIBITAaHUN
cepusix ucneiTanuii beprnysu. [IpakTudeckas padora ¢ bepHymu, a Takxke B
M3y4yath B X0J€ NPaKTUUECKOU HCIIOJIb30BAaHUEM OIBITaX CO CIy4YalHBIM
paboThI C HCTIOJIL30BaHUEM 9JIEKTPOHHBIX TaOIHI] BBEIOOPOM M3 KOHEUHOM
9JIEKTPOHHBIX TaOJIHIL BEPOSITHOCTH COBOKYITHOCTH C
COOBITHIA B CEPHSX HE3ABUCHMBIX VICII0JIb30BaHUEM
VCTIBITAHUI KOMOMHATOPHBIX
(hakToB 1 hopmyI, B
TOM YHCJIE B XO/I€
[paKTHUECKOil paboThI
C IPUMEHEHUEM
CTaHJapTHBIX
(dbyHKIMI
Cry4aiinble CrnyyaiiHas BeMYMHA. OcBauBaTh MOHATHSA: ciy4aiiHass  |CiyuaiiHble CrnyyaiiHas BelUYMHA. OcBauBaTh MOHATHA:
BEJTMYNHBI U Pacnpenenennie BEpOSTHOCTEN.  [BEJIMUMHA, pacpeaeeHUe, BEJIMYMHBI Pacripenenenue CllyJyaliHasl BEJINYMHA,
pactipesieeHust JlnarpamMma pacrpeneneHus.. TabJIMIa pacpeeICHus, U pacnpeielieHnsl  [BepoATHOCTEH. JlnarpamMma  |pacripe/iesieHue,
(6 9) CymMa 1 Ipon3BeicHNE nuarpamma pacupeaeiIcHusl. (14 9) pacnpenenenus. Onepanyy  [rabnuna
ciny4aiiHbix BennuuH. [Ipumepsr  ([IpuBoauTH IpUMEPHI HaJl CIly4aliHbIMU pacIpeneneHus,
pacrpeiesieHui, B TOM YHCIIe pacrpeneseHui, B TOM 4uciie BenmarHamMu. [Ipumepsr muarpaMmma
FEOMETPUYECKOE U reOMETPUYECKOIO U pacnpeneneHuil. bunapHas  |pacnpeneneHust.
OMHOMUATEHOE omHOMHUANBEHOT0. CpaBHUBATH CITy4aiiHasi BEJIMYMHA. Haxonuts 3HaueHus
pacnpeaeneHus CITyJaiiHbIX ['eomeTprueckoe CYMMBI 1
BETMIHMH pacnpeneseHue. [TPOU3BECHUS
HaxonauTs 3Ha4eHHUs CYMMBI U bruHOMUaNsEHOE CITy4alHBIX BEJIMYUH.
MPON3BEICHUS CITyJalHbIX pacrpe/iesieHue. Ctpouth OMHApHBIE

BEJTNYUH.
CTpOUTH U pacro3HaBaTh

MaTteMaTH4YeCcKOe OXKHUIaHuE

CIIy4aifHOM BETUYHUHBI.

pacrpeeneHus 1o

OIMCAHUIO COOBITHI B




TCOMETPUIECKOE M OMHOMHAIIEHOE
pacrpezaeneHue

CoBMeCTHOE pacrpe/ielieHre
IBYX CIIy9allHBIX BEJIMYMH.
HezaBucumele ciydaiiHbie
BeTmIuHBEL. CBOMCTBA
MaTEeMaTH4eCKOTO
oxxuaanus. Marematuieckoe
OKHMTaHue OMHAPHON
CIIy4aliHOU BEJIMYUHBI.
MaTteMaTH4eCKOe O’KUJaHUE
TeOMEeTPHY CKOTO U
OMHOMHAIBHOTO
pacnpenenenuil. Jlucnepcus
Y CTaHIapPTHOE OTKIIOHCHHE.
ucnepcust OnHapHOI
CITy4ailHOM BEJIUYUHBI.
CBolicTBa JUCTIEPCUHL.
MaTeMaTH4eCcKOe OKUJaHUE
[TPOU3BECHUS U JUCIICPCHS
CYMMBI HE3aBUCHMBIX
CITy4YaifHbIX BEIHYWH.
Jlucniepcust OHHOMHAIILHOTO
pactpeseieHusl.
[MpakTudeckas paboTa ¢
WCTIOJTE30BaHIEM
DIIEKTPOHHBIX TaOIHI]

CIIy4YallHbIX OIBITAX.
Ctpouth 1
pacro3HaBaTh
rEOMETPUUYECKOE U
OMHOMHATbHOE
pacrpeieneHus..
Pemiate 3a1auun Ha
BHIYMCIICHUC
MaTeMaTHIeCKOTO
OJKUTaHUsL.

CTpOUTH COBMECTHBIE
pacrpeieieHus..
M3y4arh CBOMCTBA
MaTeMaTHIeCKOTO
oxxuganud. Peniato
3a/1a4M C TIOMOIIIBIO
3yYEHHBIX CBOMCTB.
ITo u3y4yeHHbIM
(hopMyJiaM HaXOAUTh
MaTEeMaTHYECKUE
OJKUJJAHHS CITyYaifHBIX
BEJIMUNH, UMEIOIUX
TEOMETPUUECKOE U
OMHOMHUATBEHOE
pacrpeneneHus
OcBauBaTh MOHSITHS:
nucnepcus,
CTaHIapTHOE
OTKJIOHCHHE
CITy4ailHOW BEJTMYMHBI.
Haxonuts nucnepcuro
M0 pacrpeneNeHHIO.
M3y4ath cBOMCTBA
mucnepcum.

ITo u3y4eHHbIM
(hopMyJiaM HaXOAUTh
TUCTIEpPCHIO
OMHOMHUAITEHOTO

pacrpeneneHus, B TOM




qrcIIe B XOJIC
MPaKTHIECKON pabOThI

O0001enue u

OmnucarenbHas CTaTUCTHKA.

HOBTOpHTL HU3YUCHHOC U

CHCTEMaTH3alus CitygaifHbI€ OTIBITHI U BBICTPANBATD
3HAHUI BEPOSITHOCTH CITy4YalHBIX CHCTEMY 3HAaHHI
(54) coOrITHi. Oniepanuu Hat
COOBITHAMHA. DIEMEHTHI
KOMOWHATOPUKH, CEPUHI
HE3aBUCUMBIX UCTIBITAaHUH
11 kaace
ba30Bbl1il ypOBEHb VYrayOneHHbIl ypOBEHb
HasaHue pasnena (OCHOBHOE coJiepKaHne (OCHOBHBIE BUJIBI Hassanue pasznena OcHOBHOE cojiepKaHue (OCHOBHBIE BUBI
(TeMBI) (KOJTHMIECTBO TEeATSITEHOCTH (TeMBI) (KOJTHIECTBO e TSIIEHOCTH
4acoB) 00yJaIoIInXCsl 4acoB) 00yJarommxcst
Pacnipenenenne IlocnenoBarenbHOCTh Brpi1enTh 10 OMUCAHUIO
[Tyaccona OJJMHOYHBIX HE3aBUCUMBIX CITy4aifHOTO OTIbITa
(29) coObITHiA. [Tpumep 3amaumy, BEJTMYHHBI,
MPUBOASIICH K pacnpeiesieHHbIE 110
pacnpenenennto [Iyaccona.  Bakony Ilyaccomna.
[IpakTryeckas pabora c Penrath 3a1a9u, B TOM
MCIIOJIb30BAHHUEM JJIEKTPOHHBIX [YHCIIE B XO/IE
TaOIIHII MMPaKTHIECKOI paboThI ¢
MPUMEHEHUEM
CTaHJapTHBIX QYyHKIUHA
PIIEKTPOHHBIX TaOITHI]
Maremarnyeckoe [IpumMepbl pUMeHEeHUs OcBanBaTh NOHSITHE HemnpepbiBHbIC [IprMepbl HenpepBIBHBIX 3HAKOMUTHCS
OKUJIaHUE CITYYaiiHOW [MaTeMaTHYeCKOTrO OXHJIaHUS |[MaTeMaTHYeCKOTO CITydaiiHbIe BETMUMHBI  |CITyYaiHBIX BEJTHYHH. MOHSTHSIMH:
BEJIMYUHEI (4 4) (cTpaxoBaHHeE, JIOTEPEs). OKUAAHUS. (pactipesneneHus), @YHKIHA IIIOTHOCTH HETpEephIBHAS
MatemaTrueckoe oxxunanue || [ppuBoauTh u 00Cy)aaTh [OKa3aTEIbHOE BEepOSITHOCTU. PaBHOMEpHOE  [ciTyuaiiHas BeJIM4HHA,
CYMMBI CITy4allHBIX BEJIMYUH. [IPUMEPHI IPUMEHEHUSI M HOPMaJIbHOE pacnpenenenue. [Tpumepst HETpephIBHOES
MaTteMaTHYecKoe OKUIaHHE  [MaTeMaTHIECKOTO pacnpeneneHus (4 1) 3a]a4, IPUBOJISIINX K pacnpezeneHue,
reOMETPUYECKOrO 1 OXKHIAHHUS. [O0Ka3aTeIbHOMY H K (YHKIMS INIOTHOCTH
OMHOMUATIEHOTO Berancnsats HOPMaJIbHOMY BCPOSITHOCTH.
pacrpeaeneHuit MaTeMaTHYeCcKoe pacnpenenenusiM. @ynkuust  [HaxonuTs BeposTHOCTH
OKHJIaHUE. [UIOTHOCTH BEPOSITHOCTH COOBITHIA IO TaHHON




lcronp30BaTh IMMOHSATHE
MaTEMaTHIECKOTO
0XKHJaHHUS U €T0 CBOMCTBA
[pY PELLICHUU 3a/a4.
HaxoanTs 1Mo N3BECTHBIM
dhopmymam
MaTeMaTUUECKOe
0’KHJIAHUE CYMMBI
CITyYallHBIX BEJIMYHH.
HaxoauTe Mo N3BECTHBIM
dhopmyam
MaTeMaTUUCCKHE
0KUJAHUS CITyYalHbIX
BCJIMYHMH, UMCIOIIHX
FEOMETPUUYECKOE U

MMOKA3aTEIEHOTO
pacrnpeneneHus. OyHKIUSL
[JIOTHOCTHU BEPOSTHOCTU
HOPMAaJIbHOTO PaCIpe/ICIeHuUS

(hyHKITHH TUTOTHOCTH.
3HAKOMHTBCS C
[TOHSITUSIMH:
[MOKa3aTeIbHOE
pacnpezeieHue,
HOpMaJTbHOE
pacmpeseseHue.
BrIensaTh 1o onmcaHuio
CITy4ailHbl€ BEJIMYMHBI,
pacrpeneneHHbIE TI0
MMOKa3aTeIbHOMY
3aKOHY, TI0
HOPMaJIbHOMY 3aKOHY.
Paz0uparh IpruMepsI
3a/1a4, MPUBOISIINX K

OMHOMHUAIBHOE MOKa3aTeIbHOMY
pacnpeeneHus pachpenesIeHHIo U K
HOPMAaJIbHOMY
pacrpeneneHuIo
Jlucniepcus u Jucnepcus u crangaptHoe  [OcBauBaTh MOHATHSA: DJIeMEHTBI ['eHepanbHasi COBOKYIHOCTh U |(OCBaMBaTh MOHSTHSL:
CTaHIapTHOE oTKJIOHEHHe. Jlucnepcun UCTiepCusl, CTaHAapPTHOE  |[MaTeMaTHYeCKON cirydaiiHast BEIOOpKa. reHepabHast
OTKJIOHEHHE reOMETPUUECKOro U OTKJIOHEHHE CIIy4YaliHOH  |[CTATUCTHKH 3HAKOMCTBO C BEIOOPOYHBIMH ~ |COBOKYITHOCTb,
CIIy4yailHOM BEJTMYMHB! |OMHOMHAILHOTO BEJINUUHBI. (6 1) xapakrepuctukamu. OneHka  [BbIOOpKa, BEIOOPOUHOE
(4 q) [IpaxTrueckas pabota ¢ pacripeesieHus. CpEIIHETO U AUCTIEPCUH cpelHee 1 BEIOOpOYHast
MCIIOJIB30BaHUEM HaxoauTb IUCTIEPCHIO 110 reHepaIbHOM COBOKYITHOCTH C  [THCTIEPCHSI.
DIIEKTPOHHBIX TaOJIHI pacrpeeeHuIO. TIOMOIIIBIO BEIOOPOYHBIX Beraucnsars
HaXOIII/ITB 110 U3BECTHBIM XapaKTCPUCTHUK. OHCHI/IBaHI/Ie BI)I60pO‘IHBIe

(bopMyIam ITUCIIEpCHIO
reOMETPUUECKOTO U
OMHOMHAIBHOTO
pacrpeneneHus, B TOM
q1CIIe B X0
MPaKTHYECKOil paboTHI ¢
MCTIONIb30BaHUEM
HIIEKTPOHHBIX TaOJIUII

BEPOATHOCTEH COOBITHIA TIO
BEIOOPKE.

CraTucTryecKkas TUImoTesa.
[IpoBepka MpocTenImx
TUIIOTE3 C TOMOIIBIO CBOWCTB
V3Y4YEHHBIX paclpeacIeHUM.
[IpakTrueckas pabora ¢
KCIIOJIb30BAHUEM DJIEKTPOHHBIX
TAOJIHILL

XapaKTEPUCTUKH U HA UX
OCHOBE OIICHUBATh
XapaKTEPUCTUKU
reHepaIbHOM
COBOKYITHOCTHU.
OcBanBaTh MOHSTHS:
CcTaTUCTHYEeCKAas
runote3a. OleHnBaTh
BEPOSITHOCTH COOBITHIH 1
[POBEPATH MPOCTEUILINE
FUIOTE3bI HA OCHOBE
BEIOOPOYHBIX TAHHBIX, B




TOM YHCJIE B XOJIC
MPaKTHIECKON pabOThI

3aKOH OOJIBIINX YKCET

CRY

3aKoH OOJBIINX YUCEIL.
Br10opouHBIi MeTOx
HCCIIEAOBAHUIM.
[IpakTuueckas pabora c
HCITONTb30BAaHUEM
SJICKTPOHHBIX TA0JHUI]

3HAKOMHUTHCS C
BBHIOOPOYHBIM METOAOM
HCCIIeJOBaHUS
COBOKYITHOCTH JIAHHBIX.
M3yuaTh B X07€
[PaKTUIECKON pabOTHI C
WCTIOTE30BAaHUEM
HIICKTPOHHBIX TaOJIHIL
[IPUMEHEHUE
BEIOOPOYHOTO METOA
MCCIICIOBAHNS

3aKOH OOJIBIINX YUCET

(59)

HepasenctBo UeObIména.
Teopema Ueonrmeéna. Teopema
beprymmm. 3akoH 0obIINX
yucelsl. BRIOOpOYHBIH METOJ
HCCIICIOBAHUI.

[IpakTrueckas pabora c
HCIIONTE30BAHUEM DIIEKTPOHHBIX
Ta0JIAL]

Pazbupartsb
TT0Ka3aTeIbCTBA TEOPEM.
OcBanBaTh BEIOOPOYHBIH
METOJ UCCIIEAOBAHUN, B
TOM YHCJIE B XOJIE
MPaKTUIECKOH pabOThI

HenpepriBabie
Clly4yaifHble BETMYMHBI
(pactipenerne- Hys)
(29)

[ IprMeps1 HETIPEPHIBHBIX
CITy9aiiHBIX BEJIMYHH.
OYHKIUS ITIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpezieieHue U ero
CBOMCTBA.

OcBauBaTh MOHATHS:
HETIPEPbIBHASI CITy4aiHas
BEIMYMHA, HETIPEPHIBHOE
pacmpenenenue, QyHKIHS
[IOTHOCTU BEPOSITHOCTH.
[IprBOANTH IPHUMEPHI

BEJIMYNH.

Haxomauts BeposiTHOCTH
COOBITHH IO JAHHOK
(hyHKITH TUIOTHOCTH, B
TOM YHCIIE PABHOMEPHOTO
pactpeaeieHus

HENPEPBIBHBIX CITyYalHbIX

CBs13p MEXIY
CITly4aliHBIMU
BerunHaMu (6 1)

KoBapuranus AByx ciy4ailHbIX
BenmarH. Koaddumment
koppesauud. CoBMECTHBIE
HAOJIOICHYSI IBYX BEIMYKH.
Br160pouHbIii KO QUIMEHT
Kkoppensuuy. Pazmiune Mexiy
JIMHEHHOU CBA3BIO U
MIPUYUHHO-CJIE/ICTBEHHON
cBsI3b10. JIMHEWHas perpeccusl.
[IpakTuyeckas pabora c
HCIIO0JIb30BAHMEM JIEKTPOHHBIX
Ta0JIAL]

OcBauBaTh MOHATUS:
KOBapHaIvs,
KOD(PUIIEHT
KOppEJSILUY, IMHEHAsS
3aBHCHUMOCTb.
OrneHnBaTh XapakTep
CBSI3U MEXKITY
CIIy4yallHBIMU
BEJTMYUHAMU, UCXOJIS W3
[IPUPO/IbI TAHHBIX U
BBIYUCIICHHBIX
XapaKTePUCTHK.
cnonb30Bath




HopmanbsHoe 3amauu, IPUBOIAILHUE K OcBauBaTh HOHSTHSL: MarpaMMbl
pacripesiesieHue HOPMaJIbHOMY HOpMAaJIbHOE paccenBaHus I
(29) pacnpenenenuto. OyHKIMA  [pacripeiesieHHe. M300paKEHNUS
[JIOTHOCTH U CBOMCTBA Br1aensaTh o OnrcaHuio COBMECTHOTO
HOPMAJIBHOTO paclpeelICHHs. (CTydaliHbIe BETNIHHBL, paccenBaHNs TaHHBIX.
[IpaxTrueckas paboTa ¢ pacnpeiesi€HHbIe TI0 Haxonutb
MCTIOIb30BaHUEM HOPMaJIbHOMY 3aKOHY. k03¢ puLmeHTHI OcK
JIEKTPOHHBIX TaOInI] [IpyBOOUTE IPUMEPBI Marpammsl, B TOM
3a]1a4, IPUBOIALINX K YHCIIE B XOJIE
HOpMaJIbHOMY MpPaKTUIECKON paboThI C
pacIpeIeIEHHIO. [IPUMEHEHUEM
Haxonuts yncioBbie CTaHIAPTHBIX (QYHKIMN
XapaKTepUCTUKU
HOPMaJIbHOTO
pacnpezaeneHus mno
M3BECTHBIM (hOpPMYIIaM.
PemraTe 3amaun,
CBSI3aHHBIE C
[IPUMEHEHNUEM CBOWCTB
HOPMaJIbHOTO
pacnpesieNieHnil, B TOM
YHCIIE C HCIIOIb30BaHUEM
9JIEKTPOHHBIX TaOIHI]
[loBTOpEHHE, [IpencraBneHne TaHHBIX C [loBTOpsATH M3yueHHOE U |O000LIeHNE U [IpencraBieHne TaHHBIX C [loBTOPATH U3yUEHHOE U
000011eHIE [MOMOIIBIO TAOJIHIL 1 BBICTPAaUBaTh CUCTEMY cUcTeMaTH3aIus MIOMOIIBIO TAOJIHII ¥ IarpaMM, [BBICTPauBaTh CUCTEMY
1 CICTEMATU3aLHs nuarpamm, onucaTesbHast 3HAaHUI 3HaHUI OINHCATENbHAS CTATUCTHKA, 3HaHUII
3HaHuit (19 u) CTaTHCTHUKA, OIBITHI C (119 OTIBITHI C PABHOBO3MO>KHBIMHU

[PaBHOBO3MOKHBIMH
PIIEMEHTAPHBIMHU COOBITHAMH,
BEIYMCIICHUE BEPOSITHOCTEH
COOBITHH C IPUMEHEHHEM
(hopmy1t u rpadIecKuX
METOAOB (KOOpAMHATHAS
MpsiMasi, IEpeBo, TuarpaMma
Diinepa), CIryqaiHbIe
BEJIMYMHBI U PaclpeelICHuS],
MaTEeMaTHYECKOE OXKHIaHHNE

CIIy4ailHOM BETMYMHBI

3JIEMEHTAPHBIMUA COOBITHSAMH,
BBIYHCIICHUE BEPOSATHOCTEH
COOBITUY C IPUMEHEHUEM
dhopmyit U rpaduIecKux
METOJIOB (KOOpIUHATHAS
psMasi, IepeBo, Anarpamma
Diinepa), CirydaiiHbIe
BEJIHYMHBI U PaCIIPE/ICIICHHS,
MaTEeMaTHYECKOE OXKHUIAaHHIE
CITy4ailHOM BEJIMYMHBI




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1) II.A.Amamos, FO.M.Kasrus u 1ip., yaeOHHK JIJ1s1 00IIe00pa30BaTeIbHBIX OpraHu3aIiuii 0a30BbId U yTiyOIEHHBIH YPOBHH
"AnreOpa u Hayajla MATEMaTUYECKOro aHaau3a"
2) T'eometpus 10-11 knacc: yueOHHK sl 001Ie00pa3oBaTEIbHBIX yupekaeHui, aBrop JI.C.AtanacsH

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIA YUUTEJIA

3) HI.A.Anumos, FO.M.Kansirun u ap., yaeOHHK [Tt 001Ie00pa30oBaTeIbHBIX OpraHn3aluii 0a30BbINA U YTIyOJIEHHBIH YPOBHH
"AnreOpa u Havyajla MaTEMaTUYECKOro aHaau3a"

4) T'eomerpust 10-11 kmacc: yudeOHUK 1S 001Ie00pa30BaTEIbHBIX yupekaeHui, aBTop JI.C.AtaHacsH
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