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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbBI
YUEBHOI'O IPEIMETA «MATEMATHUKA)>

Pabouas nporpamma no yueOHOMy npeamety «Marematukay yriy0iaEéHHOro
ypoBHs st oOyvaronuxcst 10-11 kimaccoB pazpaborana Ha ocHOBe DeepaibHOTO
roCyIapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEAHETO OOIIEero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAUIMH POCCUICKOrO 0Opa30BaHUA.
Peanuzarus mporpaMmbl 00eCIIEUUBAET OBJIAICHUE KIIOYEBHIMU KOMIETCHIIUAMH,
COCTaBISIIOLIMMH OCHOBY JJISi CaMOPa3BUTHSA W HENPEPHIBHOTO 00pa3oBaHus,
[EJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YJarOIINXCS.

B paboueii mporpamMMe yuTeHBI UaeH U noniokeHus «Konmnenmuu pa3Butus
MaTeMaTtnyeckoro odpasoBanusi B Poccuiickoii ®@enepauun». B cooTBeTrcTBUM C
Ha3BaHWEM KOHLENIMM MaTeMaTUYeckoe 0Opa3oBaHUE JOJKHO, B YaCTHOCTH,
pemars 3agadyy oOecnedyeHus HEOOXOAMMOIo CTpaHe 4Hcia BbITYCKHHUKOB,
MaTeMaTUyecKas IOATOTOBKA KOTOPBIX  JIOCTaTOYHA JUIsl  MPOJOJIKEHUS
oOpa3oBaHMsl IO pa3jMYHbIM  HalpaBJICHUSM, BKJIOYass IPENoJaBaHue
MaTeMaTHKH, MaTeEMaTUYECKUE UCCIIeI0BaHus, paboTy B cepe HHPOPMAIMOHHBIX
TEXHOJIOTMM W Jp., a Takke oOecrnedeHust Uil KakIoro oOydarolerocs
BO3MOXKHOCTH JIOCTH)KEHUS MaTEeMaTHYeCKOH IOJArOTOBKM B COOTBETCTBUU C
HEOOXOMMBIM eMy ypoBHEM. MIMEHHO Ha perieHne 3TUX 3a1ad HaleJaeHa padodas
nporpaMmma yriryoJa€HHOTO YPOBHSI.

B osmoxy umdpoBoit Tpanchopmanuu Bcex chep  UeIOBEUYECKOU
JESITEIbHOCTH HEBO3MOXXHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3
XOpOIIel MaTeMaTHYeCKO MOATOTOBKH. DTO 00YCIOBIIEHO TE€M, YTO B HAIIM JHU
pacTéT YMCIO CHEeNHATbHOCTEH, CBI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM
MaTeMaTUKH: U B cpepe IKOHOMUKH, M B OM3HECE, M B TEXHOJIOTHYSCKUX 00JIaCTSX,
U Jaxe B TyMaHuUTapHbIXx cepax. Takum oOpazoM, Kpyr oOydarOIIMXCS, ISt
KOTOpPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM HpeaMEeToM, (PyHIaMEHTOM
oOpa3oBaHMsl, CYIIECTBEHHO paclupsiercs. B Hero BXOASAT HE TOJBKO
oOyuyaroluecs, MJIAHUPYIOIMIME 3aHUMATbCS TBOPYECKOM M HCCIIE0OBATEIbCKOM
paboToit B 00s1acTh MaTeMaTUKH, HHOOPMATUKU, HUZHKH, IKOHOMUKH U B APYTHUX
o01acTax, HO M Te, KOMy MaTeMaTHKa HyXHa JiJIsl UCIOJIb30BaHUs B MPOQeCcCHsiX,
HE CBSI3aHHBIX HEMOCPEICTBEHHO C HEH.

[TpuknamHas 3HaY4MMOCTh MATEMATHKU 00YCIOBIIEHA TEM, UTO €€ TMPeIMETOM
ABISAIOTCA  (DyHIaMEHTAIbHBIE CTPYKTYPHl HAIIEro MHpa: TPOCTPAHCTBEHHBIC
GbOpMBI M KOJMYECTBEHHBIC OTHOIUICHHS, (YHKIIMOHAIBHBIE 3aBUCHMOCTH U
KaTeropuu HEOIPEICIIEHHOCTH, OT  IPOCTEUIIUX, yCBaMBaeMbIX B
HETIOCPEICTBEHHOM  OTBITE, 10 JOCTaTOYHO CJOXKHBIX, HEOOXOAMMBIX TSt
pa3BUTHUSL HAYYHBIX U TEXHOJOTHYECKUX ujeil. be3 KOHKpeTHbIX MaTeMaTHYeCKUX
3HaHWW 3aTPyAHEHO TMOHMMAaHUE TMPHUHIUIIOB YCTPOMCTBA W HCHOJIb30BAHUSA
COBPEMEHHOW TEXHUKH, BOCIPHUATHE U HUHTEpIpeTalus pa3HOOOpa3zHOi
COLIMAJIbHON, SKOHOMMYECKOHM, MOJUTHYECKOM HHpopmanuu, ManodddexTuBHA
NOBCEIHEBHAsA ~ TNpaKTU4YecKas  JaedareabHocTh.  Bo  MHorux  cdepax
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npo(hecCHOHANBHOM JAESITENPHOCTH TPEOYIOTCS YMEHHUS BBIMOJHATH PacuéThl,
COCTABJISITH QJITOPUTMBI, TPUMEHSATH (HOPMYJIBI, MPOBOAUTH TE€OMETPUUYECKUE
U3MEpPEHUsT M TOCTPOCHMS, YHTaTh, 00padaThiBaTh, HWHTEPIPETUPOBATH U
NpeACTaBIATh MHGOPMALIMIO B BHUAE TAOMUIl, AUarpaMM U rpaukoB, MOHUMATh
BEPOSTHOCTHBIN XapaKkTep CAy4YalHBIX COOBITHM.

OOHOBpEMEHHO C pacliupeHueM c@ep NpPUMEHEHUsT MaTeMaTUKU B
COBpPEMEHHOM 00111ecTBe BCE 0osiee BaXKHBIM CTAHOBUTCS MaTEMaTHYECKUN CTUIIh
MBIIUICHUS, MPOSBISIOMNNACA B ONPEAEIEHHBIX YMCTBEHHBIX HaBblKax. B
IpoLecCe M3YYEHUS MaTEMaTUKA B apCeHAl NPUEMOB M METOJIOB MBIILICHUS
YeJloBEKa €CTECTBEHHBIM OOpa3oM BKIIOYAIOTCS HHAYKIUS W JEAYKIIHA,
o0oOIIeHre U  KOHKpeTH3alus, aHalu3 W CHHTe3, Kilaccupukamus W
cuctemMaTuzanms, alOcTparupoBaHue W aHajorus. OOBEKTHl MaTEMaTUYECKUX
YMO3aKJIIOUEHH, TMpaBuUja UX KOHCTPYMPOBAHMS PACKPHIBAIOT MEXAHHU3M
JOTHYECKUX TOCTPOEHUH, CHOCOOCTBYIOT BBIPAOOTKE yMEHHs (OPMYJINPOBATD,
O00OCHOBBIBaTh U JIOKa3bIBaTh CYXKICHHS, TEM CaMbIM (POPMUPYIOT JIOTMUECKUN
CTWJIb MbIIUIEHUs. Benymias poib NpuHAIIEKUT MaTeMaTuke B (hopMHpOBaHUU
QITOPUTMHYECKOW KOMITOHEHTBI MBIIIJIEHUS W BOCIIUTAaHUM YMEHHU JEHCTBOBATh
10 3aJaHHBIM AJITOPUTMAM, COBEPIICHCTBOBATh W3BECTHBIE W KOHCTPYMPOBATH
HOBble. B mpouecce pemieHuss 3anay - OCHOBBI JJii OpraHu3aluu  yuyeOHOU
JEATEIbHOCTH Ha ypOKAaX MAaTeMaTHKU - Pa3BUBAIOTCS TBOpUYECKas M MPUKIIAHAS
CTOPOHBI MBIIICHUS.

OOyueHue mMaTemMaTHKe 1a€T BO3MOKHOCTh Pa3BUBATh y yYaUIUXCS TOUYHYIO,
palMOHAIbHYIO W HMHPOPMATHBHYIO pe€4Yb, yMEHUE OTOuparb Haubosee
MOAXO/SIINE SI3bIKOBBIE, CHMBOJUYECKUE, Tpa)uuECKUe CPENICTBA IJIs1 BBIPAKEHUS
CY>KJI€HUI U HATJIAIHOTO UX MPEJCTaBICHUS.

HeoOxoaumbiM ~ KOMIIOHEHTOM  OOHIEl  KyJbTypbl B  COBPEMEHHOM
TOJIKOBAaHWU  sBJIAETCA  oOllee 3HAKOMCTBO C  METOAAMM  TO3HAHUSA
JNEHUCTBUTEIBHOCTH, IPEACTABICHHE O IpPEAMETE M METOAE MAaTEeMaTHKH, €ro
OTJMYUAX OT METOJOB €CTECTBEHHBIX UM T'YMaHUTAPHBIX HayK, 00 OCOOEHHOCTSX
IIPUMEHEHUSI MAaTEMAaTUKH U1 PEIUEHUs HAayYHbIX M MPUKIAAHBIX 3a1ad. Takum
o0Opa3oM, MaTeMaTHyecKoe 00pa3oBaHHME BHOCUT CBOW BKJIaJ B (popmHpoBaHHE
oO11el KyIbTYphI Y€JIOBEKa.

N3ydyeHne MaTeMaTUKU CIOCOOCTBYET JSCTETHUECKOMY  BOCIHUTAHUIO
YyeJIoBeKa, MOHUMAHUIO KPAacOThl M M3SIIECTBA MAaTEMATUYECKHUX PACCYKICHUM,
BOCITPUSITUIO TEOMETPUUYECKUX (POPM, YCBOCHUIO UJIEU CUMMETPUH.

2. IEJIM U3YYEHHUSA YYEBHOI'O IIPEIMETA «MATEMATHKA»

[IpuopurerHbiMu 1enaMu oOyueHust marematuke B 10-11 kiaccax Ha
yIIyOIEHHOM YPOBHE MPOJIOJIKAIOT OCTABATHCA:

o dbopMHupOBaHUE IEHTPAIBHBIX MATEMATHYECKUX TOHATHHA (YHCIIO,
BEeNIMYMHA, TeoMeTpudeckas (¢urypa, IepeMeHHas, BEPOATHOCTh, (PYHKITHS,
MIPOU3BOJHAS, UHTETpan), 00eCIeuynBarOIINX IIPEEMCTBEHHOCTD u

NEPCICKTUBHOCTh MATEMATHUUCCKOI'O 06p8.30BaHI/I$I o6yqa}0umxc;1;
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o MO/ABEACHHUE yYaIlMXCsl HA TOCTYIHOM JIJII HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MATHKU U OKPY’KAOIIEr0 MUpPa, TIOHUMAHUIO MAaTEMATHKU Kak
4yacTu oOLIEH KyJIbTYphl YEJIIOBEUECTBA,

o pa3BUTUE MHTEJUIEKTYaJbHBIX W  TBOPYECKHX  CIIOCOOHOCTEN
y4YalllMXCsl, IO3HABATEIbHOM  AKTHUBHOCTH, HCCIEAOBATEIIbCKUX  YMEHHI,
KPUTUYHOCTH MBIIUICHHS], UHTEPECA K U3YUYEHUIO MATEMATHKU;

o dopmupoBanre (QYHKIIMOHATHHOW MaTeMaTUYECKOM TPaMOTHOCTH:
YMEHUS paclO3HABaTh MATEMAaTHUYECKUE acCIEKThl B pEaJbHBIX JKU3HEHHBIX
CUTyallUsixX W TMpU M3YYEHUU [JPYIHMX YUYEOHBIX NPEIMETOB, NPOSBICHUS
3aBHCHUMOCTEN U 3aKOHOMEPHOCTEH, POpPMYIMpPOBaTh UX HA S3bIKE MaTEMaTHUKU U
co3JaBaTh MaTEMaTUYECKHE MOJEIU, NPUMEHITh OCBOCHHBIM MaTeMaTH4EeCKUI
anmapar JUisl pelIeHusl NMPaKTUKO-OPUEHTUPOBAHHBIX 3a]a4, UHTEPIIPETUPOBATh U
OLICHMBATh IOJy4YECHHBIE PE3YJIbTATHI.

OcHoBHBIE JHHMM coAepxaHus Kypca marematuku B 10 - l1lkmaccax
yrayOnéHHOTO ypoBHA: «UMciia U BBIYMCICHHS», «Anredpa» («Anredpanyeckue
BBIDOKEHUS», «YpaBHEHHs U HepaBeHCTBa»), «Hawama mMaremarnyeckoro
ananuza», «l'eomerpusi» («I'eomerpuueckue QUIyppl W HMX CBOWCTBaY,
«M3MepeHune reoMeTpuYeCKUX BEIMYUHY), «BepoaTHOCT U cTaTucTHKay. J[aHHbIE
JMHUY PA3BUBAIOTCS MapajUIeIbHO, KaXJas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJIHA OT JPYroil, a B TECHOM KOHTaKTe MU
B3aumozeiictBun. Kpome 3T0oro, mx oObEeIMHSAET JIOTMYecKas COCTABIIAIOILAS,
TPaJMLIMOHHO MPHUCYIIAsi MATEMAaTHKE M IMPOHU3BIBAONIAS BCE MATEMaTUYECKHE
Kypchl U conepxkarenbHble JuHUU. CdopmynupoBaHHoe B DenepanbHOM
roCyapCTBEHHOM 00pa30BaTEIbHOM CTAaHJIAPTE CPEAHEro OOIIero oOpa3zoBaHUs
TpeOOBaHUE «yYMEHHUE ONEPUPOBATH MOHATHAMU: ONpEeIICHUE, aKkCuoMa, TEOpeMa,
CJIEJICTBHE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKHU;
ymeHue (opmyaupoBaTh 00paTHOE U  MPOTHUBOIOJOXKHOE  YTBEP)KIEHUE,
IPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI, UCIOIb30BATh METOJ MaTEMaTUYECKON
WHIYKIUHU; TPOBOJUTH JIOKA3aTEeNbHbIE PACCYXKJECHUS MNpPU pELlICHUW 3ajad,
OLICHMBATh JIOTUYECKYIO0 MPAaBUIBHOCTh PACCYXAEHUI» OTHOCUTCA KO BCEM
Kypcam, a (popMuUpOBaHHE JIOTUYECKUX YMEHHUI pacrlpenensercs Mo BCEM Tojam
o0y4eHHUs Ha YPOBHE CpEeHEro 00IIero oopazoBanusl.

3. MECTO YUYEBHOI'O ITPE/IMETA «<MATEMATHKA»
B YYEBHOM IIJIAHE

B cootBerctBun ¢ denepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIHHBIM
CTaHJIapTOM CpeaHero odmero oopa3oBaHHsS MaTeMaTHKA SBISICTCS 00s3aTeIbHBIM
peMETOM Ha JTAaHHOM YpoBHE oOpaszoBaHusi. Hactosiei paboueii mporpamMmon
npeaycMaTpUBaeTCs U3yueHue yueOHoro npeamera «MaremaTiukay B paMKax TPEX
y4eOHBIX KYpPCOB: «AJreOpa U Havajia MaTEMaTHUECKOTO aHainu3a», «['eomerpus»,
«BepodaTHOCT M cTatUCTUKa». @DOpMUpOBaHME  JOTUYECKUX  YMEHUU
OCYIIECTBIISIETCS Ha MPOTSHKEHHH BCEX JIET OOydYeHHMs B cCTapuied IKose, a
AJIEMEHTHI JJOTUKHU BKIIFOYAOTCS B COAEPKAHUE BCEX HA3BAHHBIX BBHILIE KYPCOB.



B VYwuebnom mnnane Ha wusydenue wmartemaruku B 10 - 1lkmaccax Ha
yrayOaEéHHOM YPOBHE OTBOAMUTCS S YYEOHBIX YACOB B HEJENIO B TEUECHUE KAXKIOTO
rojia ooyudenusi, Bcero 408 yueOHBIX 4acoB.

4. INTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA «<MATEMATHUKA» HA YPOBHE CPE/IHEI'O OBIIIEI'O
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHHUSI TPOrPAMMBI  Y4EOHOTO TMpeaMera
«MareMaTuka» XapaKTepU3yrOTCs:

['paxknaHCKOE BOCIUTAHUE:

C(hOPMUPOBAHHOCTBHIO  TPAXKIAHCKOM  TO3UIMM  OOydaromierocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUMCKOTO OOIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaXIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMHY ¥ Ha3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN TPaKIaHCKOW HJIEHTUYHOCTH, YBAXKCHUS
K IPOIILJIOMY U HACTOSIIEMY POCCUICKONM MaTEMaTUKH, [IECHHOCTHBIM OTHOIIICHUEM
K JOCTHKEHUSAM POCCUMCKUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4YECKOU
IIKOJIbI, K HCMOJb30BAHUIO DTUX JTOCTHKEHUU B JPYTUX HAyKax, TEXHOJOTHUSX,
chepax YKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOE BOCTIUTAHUE:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHHUN HAYKHU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

DCTETUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHWEM K MHUpPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

DU3NYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYEeCKHUE 3HAaHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryisipHas puznueckas akTUBHOCTH); (PM3UYECKOTO0 COBEPIIICHCTBOBAHUS
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHWEM IIEHHOCTH TPYIOIIO0MS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHOW  ACATENBHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW W €€ TMPWIOKEHUSIMHU, YMEHHUEM COBEpINaTh OCO3HAHHBIN BBIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
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TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMOO0Opa30BaHUI0 HAa TPOTSDKCHUH BCEW J>KM3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MPAKTHYCCKUX 3a7a4 MaTEMaTHYECKOW HAIPaBICHHOCTH.

OKOJOTHYeCKOe BOCTIMTAHHUE:

C(OPMHUPOBAHHOCTBIO JKOJIOTMYECKOW KYJIBTYpPbl, TMOHUMAHUEM BIIHSIHHUS
COITHAJIEHO-9KOHOMHYECKUX MPOIIECCOB HA COCTOSHHE MPUPOJIHOW U COIMATLHOU
Cpelbl, OCO3HaHHWEM TJIOOAIBHOTO  XapakTepa JKOJOTHMYECKUX IMPoO0JieM;
OpUCHTAIMCH Ha NMPUMCHCHHE MAaTEMAaTHUYSCKHUX 3HAHWHA JUIA PEIICHUS 3aJa4 B
00JacTH OKpyXKalIehd cpeapl, IUIAHHPOBAHHWS ITOCTYIIKOB M OIICHKH UX
BO3MOJKHBIX ITOCIICJICTBHH JIJISI OKPY KAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO ITO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOH IPAKTUKW, IOHMMaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeTOBEUECKOW MeATEIBbHOCTH, JTaloB e&
pPa3BUTHA W 3HAYMMOCTH IS Pa3BUTHs I[MBHWIW3ALMHN; OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTYpOW KaK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh TPOCKTHYIO W HCCIICOBATEIBCKYIO JIEATEIHHOCTh
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHS MPOrpaMMbl y4eOHOro IpeaMeTa
«Marematuka» XapaKTEPHU3YIOTCS OBJIAJICHUEM VHUBEPCAbHbIMU
NO3HAGAMENbHOIMU  OCUCBUAMU,  YHUBEPCATbHIMU — KOMMYHUKAMUGHHIMU
0elcmeusAMU, YHUBEPCATLHLIMU PeZYIAMUBHBIMU OCUCTNEUAMU.

1)  Vuusepcanvuvie  noznagamensHvle  Oeticmsus,  o0becnedugarom
Gopmuposanue 6a308vIX KOSHUMUBHBIX npoyeccog obyuarowuxcsa (oceoenue
MEMO008  NO3HAHUA ~ OKPYICAIOWE20  Mupa,  NpumMeHeHue  J02UYeCKUXx,
UCCIe008amenbCKuX onepayuil, yMeHui pabomams ¢ uHgopmayuet).

ba3oBble JOTHYECKUE NEHCTBUA:

®  BBIIBJIATH 17} XapaKTEpPU30BaTh CYILIECTBEHHBIE IIPU3HAKU
MaT€MaTUYeCKUX OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXIy MOHATHIMU;
(bopMyaMpoBaTh ONpPEAEIICHUs MOHATHI; YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK
KJlaccu(ukanmy, OCHOBaHMS I OOOOIIEHHST U  CpPaBHEHHUS, KpUTEPUU
MPOBOJIMMOTI0 aHAJIN3a;

® BOCHPUHHMMATH, (HOPMYIUPOBATH U MPEOOPa30BbIBATH CYXKICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBUIBJIATH MAaT€MAaTHUYECKHE  3aKOHOMEPHOCTH, B3aWMOCBA3UM U
npoTuBOpeurs B (akTax, JaHHBIX, HAOMIOACHUSIX W YTBEPXKACHUAX; MpejaraTh
KPUTEPHUH J1JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

e JleJaTh BBIBOJABI C MCHOJb30BAHHEM 3aKOHOB JIOTMKHU, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

& TMPOBOJAUTH  CAMOCTOATENBHO  JOKA3aTeNbCTBA  MATEMAaTUYECKUX
YTBEPKJICHUM (OpsAMbIE M OT NPOTHUBHOIO), BBICTPAaWBaThb apPryMEHTALUIO,




IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CY>KICHUS U
BBIBO/IbI;

e BbIOMpaTh crnioco0 pemnieHHst yuyeOHOW 3adaun (CpaBHUBATh HECKOJIBKO
BapUaHTOB  pEUICHUs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4éToM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

basoBble nccieoBaTenbCcKue IeUCTBUS:

o HCIIONIb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUN HHCTPYMEHT
no3HaHUs; (POPMYIHPOBATH BOMPOCH, (GUKCHUPYIOLIME MPOTUBOPEUNE, MpooIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

o OPOBOJUTH  CaMOCTOSITEIbHO  CIUIAHMPOBAHHBIA  HKCIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTro OOBEKTa,
SIBJICHUS, MPOIIECCA, BBISBICHUIO 3aBUCUMOCTEN MEXIYy OOBEKTaMH, SIBICHUSMHU,
IPOIIECCaMU;

o CaMOCTOSITENIbHO (D OpMYJIMPOBATH OOOOIICHUST W  BBIBOABLI IO
pe3ynpTaTaM  MPOBEACHHOTO  HAOMIOAEHWS,  HMCCIEAOBaHWs,  OILICHHWBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000IIEHNI;

o IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BbIIBUTaTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ undopmariueit:

° BBISBJSITH  IeUIIMTHI WHGOPMAIIMU, JaHHBIX, HEOOXOIUMBIX JIJIS
OTBETa Ha BOIPOC U JJIsI PEIICHUS 3a/1auu;
° BbIOMpaTh MHGOPMAIMIO U3 HMCTOYHMKOB Pa3JIMYHBIX THUIIOB,

aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
pPa3TUYHBIX BUIOB M (POPM MPENCTABICHNUS,

o CTPYKTYpUpOBaTh HH(GOPMALIMIO, NPEACTaBISATh €€ B Pa3IMYHBIX
dbopmax, WILTIOCTPUPOBATH TpadUUECKH;
o OLICHUBATh  HAAEKHOCTh  MH(GOpPMAIMM 1O  CaMOCTOATEIBHO

c(hOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvnvle  KOMMYHUKamueHvle  Oclicmeusi,  0Oecnequsarom
CPOpMUPOBAHHOCTID COYUATLHBIX HABBIKOS 00YYAIOUJUXCHL.

Obuienwue:

o BOCIPUHUMATh M (OPMYJTUPOBATH CYXKICHHS B COOTBETCTBHH C
YCIOBUSIMU M IICJIIMU OOIIEHHUS; SICHO, TOYHO, IPAMOTHO BBIPa)XKaTh CBOIO TOUKY
3pEHHUS] B YCTHBIX U MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHCHHS IO X0y PEIICHUS
3aJ1a4, KOMMEHTHPOBATH MOJYUYCHHBIA PE3yJIbTaT;

. B X0Jic 00CYKJICHHUS 3aJ]aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOi
TEMBI, TTPOOJIEMBI, pEllaeMOl 3aJjaud, BBHICKA3hIBATh WJICH, HAICJICHHBIC HA ITOUCK
PCIIICHUS; COIOCTABIIATh CBOM CYXICHHUS C CYXICHUSMH APYTUX YYaCTHUKOB
Uayiora, 0OHapYXUBATh Pa3IMUUEe M CXOJICTBO IMO3WIMI; B KOPPEKTHOU (opme
(bopMyIMPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS,
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o NPENCTaBIATh  Pe3yJabTaThl pEHIeHHS  3a7aud, SKCIEPUMEHTA,
UCCIICIOBAHMSI, MPOEKTA; CaMOCTOSITENLHO BBIOMpPATh (opMar BBICTYIIICHHUS C
YUeTOM 3a/1a4 MPe3CHTAlN U 0COOCHHOCTEH ayIuTOPHUH.

CoTpyIHUYECTBO:

o NOHUMAaTh ®  WCIOJB30BaTh MPEHMYIIECTBA KOMAaHIHOH U
WHIUBUIYyAIbHOW paOOTHl TIPU pPEIICHHM Yy4YeOHBIX 3a7ad4;, NPUHUMATh I1eJh
COBMECTHOM JEsTEeNbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOHN paloTHl,
pacmpenenatb BUAbl paboT, TOroBapUBaThCs, OOCYXKIaTh MPOIECC U PEe3ysbTar
paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;

o y4acTBOBaTh B TPYHNIOBBIX (opMax padoThl (0OCYXICHHUS, OOMEH
MHEHUSIMH, «MO3TOBBIC IITYPMBbI» W T.II.); BBIMOJHITH CBOIO YacTh palbOTHI U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMHU YJICHAMU KOMAaHJbI; OIICHUBATh
KaueCTBO CBOEr0 BKJAJa B OOIIMM MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
y4aCTHUKAMU B3aHMMOJCHCTBHSL.

3) Vnusepcanvhvie pezynamueHble oeticmeus, obecneuusaiom
G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

o COCTABJISITh IUIaH, AJITOPUTM PEIICHUsS 3a7auyd, BBIOMPATH CIOCOO
pelieHuss ¢ y4€TOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBaTh WU KOPPEKTUPOBATH BAPUAHTHI PEIICHUI € YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

o BJIQJIETh HABBIKAMHM TIO3HABATENIBbHON pEQIEKCUU KaK OCO3HAHUS
COBEPILAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB; BIIAJETh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI TpoIlecca U Pe3ysibTara pPelIeHHs
MaTeMaTUYECKOM 3a4auu;

o NpEeABUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PEIICHUU
3aJlayu, BHOCUTh KOPPEKTUBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
JTAHHBIX, HAWJCHHBIX OIMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

o OIICHMBATh COOTBETCTBHUE PE3YJIbTAaTa €U M YCIOBHIM, OOBICHSTH
MPUYUHBI TOCTHXKEHUSI WJIM HEJIOCTUXKEHUSI PE3yJIbTaTOB JEeATeIIbHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLICHKY NMPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATDHI

[IpeameTHbIe pE3yNbTaThl OCBOGHUA pabodeil mporpaMMbl  y4eOHOTO
npeamera «MaremaTtuka» TPEACTaBICHBI M0 ToJaM OO0ydYeHHs B paMKax
OTAEJBHBIX KYPCOB B COOTBETCTBYIOIIMX pa3jenax HacTosmen IIporpamMel.

Pa0ouyas nporpamma y4eOHOro Kypca «AJredpa u Hayaja
MAaTeMATH4YeCKOIr0 aHAJIHM32»
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Lenu u3ydyeHusi yueGHOro Kypca

Kypc «Anrebpa u Hadaia MaTeMaTHYEeCKOTO aHaJIN3a» SIBISICTCS OJHUM M3
HambOoee 3HAYMMBIX B MPOTpaMMeE CTapIIeid IIKOJBI, TOCKOJIBbKY, C OJHOMN
CTOPOHBI, OH OOCCIIEUYNBaET HWHCTPYMEHTAJIbHYI0 0a3zy I H3ydeHHUs BcCeX
€CTECTBCHHOHAYYHBIX KYpCOB, a C JIPYroill CTOPOHBI, (POPMHUPYET JIOTHUYECKOE H
abCTpakTHOE MBINUICHHE YyYaIluXCcs Ha YpOBHE, HEOOXOJUMOM ISl OCBOCHHSI
uH(POPMATUKHU, OOIIIECTBO3HAHUS, NCTOPUH, CIOBECHOCTH ¥ JIPYTUX TUCIHUIUIAH. B
pamMKax JaHHOTO Kypca YydYallhecs OBJIAJICBAIOT YHUBEPCAIBHBIM  S3BIKOM
COBpPEMEHHOW  HayKd, KoTopas (QOpMyJIHpyeT CBOM  JOCTHIKCHHS B
MaTeMaTu4ecKkoi Gopme.

Kypc anreGpsl 1 Hauan MaTeMaTHYECKOTO aHaN3a 3aKJIaJbIBA€T OCHOBY TS
YCIICITHOTO OBJIAJCHUS 3aKOHaMH (U3WKH, XUMHUHU, OHOJOTHUH, TOHUMAaHUS
OCHOBHBIX TCHJCHIIMH PAa3BUTHS YKOHOMHUKU U OOIIECTBEHHOM YKU3HU, TTO3BOJIAET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCMOJIb30BaTh MX I JalbHEWIIETo OOpa3oBaHMsI U B IOBCEIHEBHOU
XKU3HU. B TOke Bpems oBiazeHue aOCTPAKTHBIMU W JIOTUYECKH CTPOTMMHU
KOHCTPYKUMSIMU anreOpbl M MAaTeMaTH4YEeCKOro aHaju3a pa3BUBAET yMEHHE
HaxXOAWTb  3aKOHOMEPHOCTH,  OOOCHOBBIBATh  HCTHMHHOCTb,  JIOKa3bIBaTh
YTBEPKACHUS C MOMOILBIO MHAYKIMM U pacCykIaTh JEAYKTUBHO, HUCIOJIb30BAThH
0000IIeHNE W KOHKpETU3aluio, a0CTparupoBaHWE U aHAIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBITIICHHUE.

B xone u3yueHusa Kypca «AiredOpa M Hayala MaTeMaTHYECKOrO aHaJIA3ay
yyamigecs:  MONydaloT  HOBBIM  OMBIT  pEIICHHWA  NPUKIAAHBIX  3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
WHTEPIIPETAllud  TOJYYCHHBIX  pEIIeHH, 3HAKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTe B TMPHUPOJAE, HAayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obnamaer 3HaYMTENbHBIM BOCHUTATEIbHBIM MOTEHLUATIOM, KOTOPBIN
peanu3yeTcs Kak uyepe3 y4eOHbI marepuaj, CrocOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pEHUS, TaK W 4Yepe3 cheuuduky ydeOHOHl AesTenbHOCTH,
TpeOyromel NpoJOHKUTEIbHOW KOHIIEHTPAMM BHUMAHHUS, CaMOCTOSITEIbHOCTH,
aKKypaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYUYEHHBIN pe3yibTar.

B ocnoBe metomumku oOydeHHs anrebpe M HavajgaM MaTeMaTH4YeCKOTO
aHaln3a JEKUT ACSITEIHOCTHBIN MPUHITUT 00yYeHHUSI.

B ctpykType Kypca «Anrebpa u Hadaga MaTeMaTHYECKOTO aHATN3a» MOKHO
BBIICTIUTH  CIEAYIOIIME COJCpKATeIbHO-MEeToAnYeckne JuHun: «Yucaa u
BbIuucieHus», «DyHKIMU U Tpadukm», «YpaBHEHHUS U HepaBeHCTBa», «Hawama
MaTeMaTHYeCKOTo aHanu3a», «MHOXecTBa M JIOTUKa». Bce oCHOBHBIE
COJEP)KATEIHHO-METOANYECKHE JIMHUM HW3YYalOTCsl Ha TPOTSHKCHUH JBYX JIET
oOyueHusl B CTapllueil IIKoJie, €CTECTBEHHO JOMOJHSSA IpYT ApPyra M MOCTENEHHO
HACBILIAsICh HOBBIMU TEMaMHU M pa3zzesaMu. MOXKHO C yBEpEHHOCTbIO CKa3aTh, UTO
JaHHBIA Kypc SIBISIETCS MHTETPATUBHBIM, IIOCKOJIbKY OOBEAMHAET B cebe
COJEp’)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUNA aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTU4YEeCKas
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jgoruka u Ap. [lo Mepe Toro kak ydJammecs: OBIAAEBAlOT BCE OoJiee IMMMUPOKUM
MaTeMaTUYeCKUM alllapaToM, y HHUX TOCleoBaTelbHO (opMUpYyeTCs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJIeJb peaJbHOM
CUTYallUM, MPUMEHSTh 3HAHMS, TIOJyYCHHbIE MPU U3YyYEHUU Kypca, JUIsl PeleHUs
CaMOCTOATENLHO  CPOPMYJIMPOBAHHON MaTeMaTHYEeCKOW 3ajadd, a 3aTeM
WHTEPHPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAUYECKas JUHUS «Yucaa U BBIUUCICHUS» 3aBepIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIb30BAHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOHM Imkojie. B crapmieii mikosne ocoboe BHUMAaHUE YAETSETCS
(GOpMHUPOBAHNIO HABBHIKOB PAIIMOHAIBHBIX BBHIYMCICHHUM, BKIIOUYAIONIUX B ce0s
UCIIONIb30BaHUE PA3NMUYHBIX (OPM 3alKMCH YWCIa, YMEHHE JAelaThb MNPUKHIIKY,
BEITIOJIHATh TPHOTMKEHHBIC BBIUYMCICHUS, OIICHMBATH YHCJIOBBIC BBIPAXKCHUS,
paboTaTh C MareMaTUYECKHMMH KOHCTAHTAaMHU. 3HAKOMBIE YYalllUMCS MHOXECTBA
HATypaJbHBIX, EJbIX, PAlMOHAIBHBIX M JIEUCTBUTENIBHBIX YUCE JIOMOJIHSIOTCS
MHOKECTBOM  KOMIUIEKCHBIX 4HCel. B  KaXaoM M3 53THUX MHOXECTB
paccMaTpuBalOTCS CBOMCTBEHHBIE €My CcHeLM(HUUECKHe 3aladyd M OIEepalUu:
JICJIEHNE HAIIEJI0, ONIEPUPOBAHUE OCTATKAMHM Ha MHOXKECTBE IIEJIBIX YHUCET; 0COOBIE
CBOMCTBA pallMOHAIBHBIX U UPPAIMOHAIBHBIX YUCEIN; apU(PMETHIECKUE OlepalIu,
a TaK)K€ M3BJICUCHUE KOPHSA HATypaJlbHOW CTENEHU HA MHOXKECTBE KOMILJIEKCHBIX
yucen. biarogaps nocinegoBaTeIbHOMY PaCIIMPEHUIO KPyTa UCTIOIb3YEMbIX YHUCEI
Y 3HAKOMCTBY C BO3MOKHOCTAMHM UX IPUMEHEHUS U1 PEIICHUS Pa3IMUHbIX 3a1a4
dbopmupyeTcss IpenCcTaBlICHUEe O €AMHCTBE MAaTEMAaTUKH KaK HayKH M €€ poJId B
MOCTPOEHUU MOJIENIEH PeasbHOr0 MHpa; IIMPOKO HCHOIB3YIOTCA 0000LIeHuEe U
KOHKpETU3aIHSl.

JIuaus «YpaBHEHUS M HEPABEHCTBa» PEAIM3yeTCsl Ha MPOTSHKEHHH BCETO
oOydeHMs] B CTaplieidl IIKoJe, MOCKOJbKY B Kaxaom pasaeine I[Iporpammel
IIPELYCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 331ad. B pesynbrare ywaniuecs
OBJIAJICBAIOT PA3IMYHBIMH METOJAMH PEIICHHS PAIMOHAIBHBIX, UPPAIMOHATBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUUECKUX W  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPaBEHCTB M CHCTEM, a TaKXKe 3ajad, COACpKamux mnapameTpsl. [lomyueHHbIe
YMEHMSI HIMPOKO MCHOJB3YIOTCS MpPH HUCCIENOBAaHUM (YHKIUI C I[OMOIIBIO
MPOU3BOJHON, MPHU PEHICHUH TPHUKIAJAHBIX 3a/ad W 3a7ad Ha HaXOXKICHUE
HanOOJIBIITUX ¥ HAMMEHBIINX 3HaUeHUN (pyHkmu. JlanHas cogepskareabHas TUHUS
BKJIIOYAeT B ce0s Takxke (QOpMUpPOBaAHME YMEHUW BBINOJHATH PACUETHI 10
dbopmynam, npeoopa3zoBaHUs palMOHAJIbHBIX, UPpALMOHATBHBIX u
TPUTOHOMETPUUECKUX BBIPAKEHUI, a TaK)Ke BBIPAXKEHHM, ColepKaIUX CTENEHU U
jgorapudmel. braronaps u3ydeHHio anreOpanyeckoro marepualia IpOUCXOJUT
JanbHeiIee pa3BUTUE aJITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIUICHUS YYalluXcs,
(bOpMHPYIOTCS HABBIKH JSAYKTHBHBIX PACCYXIACHUH, paOdOThI ¢ CHUMBOJILHBIMH
dbopMamu, npeacTaBIeHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUJIE PABEHCTB U
HepaBeHCTB. AnreOpa mpennaraetr 3(QQeKTUBHBIC WHCTPYMEHTHI ISl PEIICHUS
MPAKTUYECKUX M ECTECTBEHHOHAYYHBIX 3aJ]ad, HATJIAIHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTH KakK sI3bIKa HAyKH.
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ConepxxarenbHo-MeToqu4eckass JHUS «DyHKIMH W TpaduKm» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEN0BATENBHOCTh U3YUYCHHUS Marepuarna. N3yuenune CTEIIEHHOM,
MOKa3aTeJIbHOM, JJIorapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS peUIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KAK C MAaTEMAaTUYECKUM aHAJIU30M,
TaKk U C pEHIeHHWEeM YpaBHEHMH U HepaBeHCTB. [Ipum 3TOM Oosibllloe BHUMaHUE
ynemnsieTcs: GOpMHpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBATh IONy4YCHHbIE (DYHKIHH, CTPOUTH HX
rpadguku. Martepuan 3Toi coep KaTeIbHON JTUHUYW HAIleJICH Ha pa3BUTHE YMEHUN
Y HABBIKOB, IO3BOJISIOIIMX BbIPAXKaTh 3aBUCHMOCTH MEXJIy BEIMYMHAMU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OIIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAHUIO aHAJIOTUH.

ConepxarenpHas auHug «Hauyana maTeMaTHYeCKOrO aHalIM3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYIHBIX IIKOJbHUKAM, TaK KaK Yy HHUX HOSBISETCS BO3MOYKHOCTH CTPOUTH
rpa@uKy  CIOXHBIX (YHKIMHA, ONpEAeNiaTbh MX HAWOOJBIINE W HAUMEHbIINE
3HAUEHUA, BBIYUCIATH IUIOMAAu (PUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IIpoleccoB. JlaHHas colep)KaresibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYECKUX MOJENed peanbHbIX CUTyaluH,
MO3BOJISIET HAXOJWUTh HAWIydlllee pEeHIeHWe B MPUKIANHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3aJladax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (POPMabHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUN pPaclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTEMaTUKM B HayKe, TEXHUKE M MCKYCCTBE. YdallHMecs Y3HAIT O
BBIJJAIOIINXCS pE3yJIbTaTaX, IMOJYYEHHBIX B XOJE€ pAa3BUTHS MaTEMAaTHKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTenpbHO-MeToANYECKast TMHUSA «MHOKECTBA U JIOTHKa» BKJIOYAET B
ceOsl IJIEeMEHThl TEOpPUUM MHOXKECTB M MAaTeMaTU4eCKOW JOrMKu. TeopeTuko-
MHOKECTBEHHBIE MIPEACTABICHUS IPOHU3BIBAIOT BECHh KYypC IIKOJIBHON MAaTEMATHKU
U TIpeiaraloT HauOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIOMIUA BCE Pa3feibl
MaTeMaTUKU W €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomy BakHO ndaTh
BO3MOXXHOCTh ~ INKOJIBHUKY  TOHHUMATh  TEOPETUKO-MHOMXECTBEHHBIM  SI3BIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BaTh €0 JIJIsl BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbBIM TIPU3HAKOM MAaTE€MaTUKH KaK HayKH CleAyeT MpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHHUM U CJEJOBAHUE OINpeaeIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTelIbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEeMaTHUYeCKON JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS
YYaIUXCS, MO3BOJISIET UM CTPOUTH CBOM PACCY’KIEHUS Ha OCHOBE JIOTMYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTHUECCKOTO MBIIIJICHUS.

B kypce «Anrebpa u Hauanza MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBBI MAaT€MaTHYE€CKOr0 MOJAEIHMPOBAHUs, KOTOPbIE NMPHU3BaHbI CIIOCOOCTBOBATH
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(GOpMUPOBAHMIO  HABBIKOB  TOCTPOEHHUS  MOJENEH  pealbHbIX  CHUTYaluH,
UCCIJIEJOBaHMsSI ATUX MOJEJIEH C IOMOIIBIO ammapara ajreopsl 1 MaTeMaTHYECKOTO
aHaJln3a, UHTEPIIPETALMU TTOJIYYEHHBIX pe3ysbTaToB. Takue 3a7aHus BIUIETEHBI B
KaXabld U3 pa3fenoB IIporpaMMbl, MOCKOJIBKY BECh MarepHall Kypca IIUPOKO
UCIONB3YETCSl JUId PELICHUs MPUKIAIHBIX 3aaad. [lpu pemieHun peasbHbIX
IPAKTUYECKUX 3aJa4 yYalluecs pa3BUBAIOT HAOJII01aTEIbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbcs, HCIOIb30BaTh AHAJIOTUIO, 0000mIaTh U
KOHKPETH3UPOBaTh TMpobieMy. JlesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB
pELIeHMs TPUKIAIHBIX 3a/1a4 OPTaHU3YETCs B MPOLECCE U3YyUEHUs BCEX TEM Kypca
«Anredpa 1 HayaJla MATEMAaTHYECKOTO aHATIN3ay.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

CornacHo yueOHoMy muiany B 10 -11 knaccax um3ywaercss yuyeOHBIN Kypc
«Anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHalin3a», KOTOPBIM BKIIOYAET B ce0s
CIEAYIOIINE OCHOBHBIE pa3eibl coAepkaHus: «Yucima W BBIYUCIECHUSY,
«YpaBHeHHsT M HepaBeHCTBa», «®DyHkuuu u  rpadukm», «Hauana
MaTeMaTUYECKOTO aHaIN3a», «MHOXKECTBA U JTIOTHKAY.

B VYuyebHoMm mutane Ha u3ydeHuwe yriayOJNEHHOTO Kypca aiareOpbl M Hayal
MartemaTudeckoro anHaimmsza B 10 - 11 kmaccax orBoautTcs 4 y4deOHBIX dYaca B
HEJICJII0 B TEUCHHUE Ka)XXJ0ro rojia 00y4deHus, BCEro 3a JBa rojia o0yuyeHus — He
meHee 204 yueOHBIX yaca.

Ilnanupyemsble  mpeaMeTHble  pe3yJbTaTbl  OCBOCHHUSI  padouen
NporpaMmsl Kypca (1o rogam o0y4eHmust)

OcBoeHnue yueOHOro Kypca «Anredpa u Hayajaa MaTeMaTUYECKOTO aHATIN3a
Ha YpOBHE CpEIIHEero OOIIero oOpa3oBaHUS JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC
Yucjaa v BLIYUCJICHUA
° CBoOOmHO  omepupoBaTh  IMOHATHSAMHU:  PAIMOHAIBHOE  YHCIIO,

OeckOHe4Hasi Mepuoauveckas JpoOb, MPOLEHTHI; HPPALMOHAIBHOE YHCIIO;
MHOKECTBA PAlMOHAJIbHBIX U JEHCTBUTEIBHBIX YUCEN; MOAYIb JAEHCTBUTEIHLHOTO
quCla.

o [TpumeHsTh IpoOu M MPOLEHTHI AJIA PElICHUs] MPUKIAJHbIX 337a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOU KU3HU.

o [TpumensaTy npuOIMKEHHBIE BBHIYUCICHUS, NpPaBUia OKPYIJICHUS,
INPUKUJKY U OLIEHKY pe3yJbTaTa BhIUUCICHUH.

o CB0OOOIHO OmNEepUpOBaTh MOHATUEM: CTENEHb C LIENBIM MOKa3aTeNeM;
UCIOJIb30BaTh MOAXOASANIYIO0 (hOPMY 3aIMMCH IEUCTBUTENIBHBIX YHCEIT JISl pEIIeHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHbBIX.

o CBOOOIHO oOmepupoBaTh MOHATHEM: apU(PMETUYECKUN KOPEHb
HaTypaJIbHOU CTEIICHHU.
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o CBOOOMHO oOmMEpPUPOBATH TMOHATHEM: CTEIEHh C PAMMOHATHLHBIM
MOKa3aTesIeM.

o CB000IHO OTIEpPUPOBATH MOHATHUSAMHU: Joraprudm ducia; 1eCATUYHBIE U
HaTypaJbHBIC JIOTapU(DMBI.

° CB0OOIHO oOmepupoBaTh TMOHSITUSIMU: CHUHYC, KOCHHYC, TaHI€HC,
KOTaHTEHC YHUCIIOBOTO apryMeHTa.

o OnepupoBaTh NOHATHUSAMH: aPKCHHYC, apKKOCHHYC M apKTaHTEHC

YUCJIOBOT'O apryMCHTA.

YpaBHeHUs U HEPABEHCTBA

o CBOOOIHO oOMEpUpPOBaTH IMOHATUSAMHU: TOXKAECTBO, YpaBHEHUE,
HEPAaBEHCTBO, PAaBHOCHIIbHBIC YPABHECHUS U YPABHEHHSI-CIICACTBHSI; PAaBHOCHIBLHBIC
HEPaBEHCTBA.

o [TpuMeHsSTh pa3TUYHbIE METOABI PEIICHUS PAIIMOHAIBHBIX U JPOOHO-
palMOHAJIbHBIX YpPaBHEHWH; NPUMEHSATh METOJl HWHTEPBAJIOB JJI1 pEIICHUs
HEPaBEHCTB.

o CBOOOJHO omepupoBaTh IMOHATHUSIMU: MHOTOYIEH OT  OJHOM
MEPEeMEHHOM; MHOTOWIEH C UENbIMH KOd(PPHUIMEHTaMU, KOPHH MHOTOYJICHA;
NPUMEHATH JIeJICHHe MHOTOYJIEHAa Ha MHOTOWIEH C OCTaTKoM, Teopemy besy u
Teopemy Buera s pemenus 3agad.

o CB0OOOHO OTIEepHPOBATh MOHATHIMH: CUCTEMAa JMHEWHBIX YpaBHEHUH,
MaTpulla, ONpEACTUTEeNb MAaTpUIbl 2 X2 W €ro TI'eOMETPUYECKUH CMBICI;
UCIIOJIb30BaTh CBOWCTBA OIpeaenuTeNs 2 X 2 Juisl BBIYMCICHHS] €ro 3HA4YeHHUS,
OPUMEHATb ONPEACTUTENN JJIi PEUIeHUs] CHUCTEMbl JIMHEWHBIX YypaBHEHUM;
MOJIEJIMPOBATh peabHbIE CUTYAIlMH C TIOMOIIbIO CUCTEMBbI JJUHEHHBIX ypaBHEHUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C MOMOUIbIO MaTpUll U OIpeAeTuTENeH,
WHTEPIIPETUPOBATH MMOJYICHHBII pe3yNbTar.

o Hcnonb30oBaTh CBOMCTBA ACHCTBUN C KOPHAMHM ISl MPeoOpa3oBaHUs
BBIPAKECHHM.

o BoinonHsaTh MpeoOpa3oBaHUsl YHUCIIOBBIX BBIPAKEHUW, COJEPIKAIIUX
CTENEHU C PallMOHAIBHBIM [T0KA3aTEIEM.

o Hcnonp3oBaTh  cBOWcTBa  JiorapudmoB st mpeoOpa3oBaHUs
Jorapu(pMUYECKUX BBIPAKECHUM.

o CBoOonHo ONEPUPOBATH HOHATUSMU: UppalvoOHaIbHbBIE,

MOKa3aTelibHble M JIOrapu(pMUUYECKUE YpaBHEHHUS; HAXOJIUTh HMX pEIICHUs C
ITOMOIIBI0 PABHOCWIBHBIX MEPEXO/I0B HIIM OCYIIECTBIISAS POBEPKY KOPHEH.

o [IpuMeHSATH  OCHOBHBIE  TPUTOHOMETpHUYECKHE  (GOPMYIBI IS
npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BHIPAKCHUM.
o CB00OOIHO OTIEpUPOBATH TOHATHEM: TPUTOHOMETPUUYECKOE YPABHEHHE,

OPUMEHATh  HeoOXxoaumble  (HOPMyYJIBl  JIJII  PELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHHUI.
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o MonenvupoBaTh peajabHBIE CUTyaIldil Ha S3BIKE alreOpbl, COCTABIATh
BBIDQKCHUS, YPaBHEHHUs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEN0BATh
MOCTPOEHHBIE MOJIEJIH C UCTIOIb30BAHUEM alllapaTa anreopsol.

DOyHKUUM U Tpaduku

o CB0OOOHO oOmepupoBaTh MOHATUAMH: (PYHKIHSA, CHOCOOBI 3aJaHUS
GyHKIIMM; B3aMMHO OOpaTHbIe (QYHKIMH, KOMMOO3WIMS GYHKIUM; rpadux
(GYHKIIMH; BBITIOJHATD AJIEMEHTapHbIE MpeoOpa3oBaHus rpapuKoB GyHKITHIA.

o CB0OOJHO oOMEpUpPOBATH MOHATHUSMU: OO0JACTh OMNPEACIICHUS U
MHO>KECTBO 3HaUYCHUH (QYHKITUH, HYJIN (QYHKIIUHU, POMEKYTKH 3HAKOTIOCTOSHCTBA.
o CB0OOOIHO OIEpUPOBATh MOHATUSAMU: YETHBIE U HEUETHBIE (DYHKIIUH,

NepUOINYECKUE (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE.

o CBOOOIHO OmNEpUPOBATH TMOHATUSAMHU: CTENEHHAs (QPYHKUUSA C
HaTypaJIbHbIM U II€JIbIM [OKa3zarejaeM, TIpaduK CTEHNEeHHOM (QYHKIMH C
HATYpaJIbHBIM U LIEJbIM IOKa3aTeseM; rpaduk KOpHs N-Oi CTENEeHU KaK (pyHKIUU
0OpaTHOMH CTENEHU C HaTypajIbHbIM ITOKA3aTEIIEM.

o OmnepupoBaTh MOHATUSMM: JIMHEHHasl, KBaJpaTU4Has U JApPOOHO-
JUHENHas (PYHKUWU; BBINOJIHATH 3JIEMEHTAPHOE MCCIEIOBAHUE U MOCTPOEHUE HX
rpauKoB.

o CBoOonHO OIepUpPOBaTh MOHSATUSMU: NoKa3areybHas u
jorapudmMuyeckas PyHKIIMU, UX CBOWCTBA W rpadUKH; UCIIOIH30BaTh UX IpaPuKu
JUISL PELLICHUS] YPABHEHHUM.

o CBoOOJHO ~ omepupoBaTh  MHOHATUAMU:  TPUTOHOMETpPHUYECKAs
OKPY>XKHOCTb,  ONpEJEJICHUE  TPUTOHOMETPUYECKHUX  (PYHKIMH  YUCIOBOTO
aprymMeHTa.

o Hcnonb3oBaTh rpaduku (PyHKUUN A UCCIEIOBAaHUSA MPOLECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYruX y4EeOHBIX MPEIMETOB U PEabHON
YKU3HH; BhIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayajia MaTeMaTH4eCKOIo aHaIM3a

o CBoOomHO  omepwpoBaTh  MOHATUSIMH:  apudMeTHyecKas |
reoMeTpuyeckas Imporpeccus, OECKOHEUYHO YyObIBaromiass TIeoMeTpuyecKas
nporpeccusi; JIMHEMHBIA W SKCHOHEHIHUANbHBIA pocT, (opMysa CIONKHBIX
IIPOLIEHTOB; UMETH IPECTABIICHUE O KOHCTAHTE €.

o HNcnonb3oBaTh mporpeccuu i PEUICHHS  pealbHBIX  3a7ad
MPUKJIAHOTO XapaKTepa.

o CBOOOMHO OTMEpUPOBATH MOHITHSAMU: TOCIEAOBATEIIBHOCTD, CIIOCOOBI
3a7aHus MOCJIEIOBATEIBHOCTEM, MOHOTOHHBIE 151 OTPAHUYECHHBIE

MOCJICA0BATEILHOCTH; MIOHUMATh OCHOBBI 3aPOKICHUS MaTeMaTHUISCKOTO aHaIM3a
KaK aHajim3a 0ECKOHEYHO MaJIbIX.
° CBOOOHO OmepHUpOBaTh MOHIATHIMH: HENPEPhIBHBIC (PYHKIIUU; TOUKH

paspbiBa rpaduka QyHKIUM; aCUMIITOTHI Tpaduka PyHKIIUH.
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o CBOOOIHO oOmepupoBaTh MOHATHEM: (YHKIMS, HEMpephiBHAs Ha
OTpe3Ke; MPUMEHSTh CBONCTBA HEMPEPHIBHBIX (PYHKIUHN JJI PEIICHUS 3a/1a4.

o CB0o0OOIHO OmepUpoOBaTh MOHATUAMU: TIEpBasi U BTOPasi IPOU3BOIHbBIE
byHKIIUA, KacaTelbHas K rpaduKy QyHKIIHH.

o BpluucnaTh TPOU3BOJHBIE CYMMBI, IIPOM3BENCHUSA, YAacTHOIO U
KOMITO3HIIMH JIBYX (DYHKITUI; 3HATH MPOU3BOIHBIC JIEMEHTAPHBIX (VYHKITHM.

° Hcnonb30BaTh reoOMeTpUUYECKUN U (PU3HMYECKUM CMBICIT TIPOU3BOIHOMN
JUISL PEIICHUS 3a/1a4.

MHokecTBa U JIOTUKA

o CB00OOIHO oOmEpUpOBaTh MOHATUSIMU: MHOXKECTBO, OIEpPALMU Ha
MHOKECTBaMHU.
o Hcmonp30BaTh TEOPETHKO-MHOXKECTBEHHBIN armapaTr JUisl OTHCAHHS

peajbHBIX MPOIIECCOB U SBJIICHWM, MPU PEIICHUHM 3a7ad U3 JAPYTUX y4eOHBIX
MPEAMETOB.

o CBoOOMHO omepupoBaTh TMOHATUSAMH: OINpEICICHUE, TeopeMa,
ypaBHEHUE-CIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOrOo OOBEKTa, 10Ka3aTeNIbCTBO,
PAaBHOCUJIbHBIC YPAaBHEHUS U HEPABEHCTRBA.

11 KJIIACC

Yucia u BIYUCTIEHUS

o CBOOOMHO oOmepupoBaTh MOHATHUAMH: HATYpAIbHOE M 1IE€JI0€ YHCIIO,
MHOJKECTBA HATYPAJIBHBIX W LEJNBIX YHUCEN; UCIIOIB30BaTh MPU3HAKUA JECITUMOCTH
uenbix yucen, HOJl u HOK HaTypallbHBIX 4MCen ISl pEelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBxinaa.

o CB00OOJHO OMEpUPOBATH MOHATUEM OCTATKa MO MOJYJIIO; 3aMUCHIBATh
HaTypaJIbHBIC YKCIIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS.
o CB0OOIHO oOmepUpoBaTh TMOHSATUAMHU: KOMIUIEKCHOE YHCIO U

MHOXECTBO KOMILJIEKCHBIX YHCEN; TMPEACTABIsATh KOMIUIEKCHBIE YHCIIa B
anredpandeckoil U TPUTOHOMETPUYECKON (hopMe, BBIMOIHATH apu(METUUECKHE
oTepalvy ¢ HUMHU U U300pakaTh Ha KOOPIUHATHOMN TUIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA

o CBoOonHo OonepupoBaTh MOHATUSIMU: VMppaluOHAIbHEIE,
MoKa3aTejibHbIe M Jorapu@MuYecKre HEpPaBEHCTBA, HAXOJWTh WX pPEHICHUS C
MOMOILbIO PABHOCUJIBHBIX MEPEXOJIOB.

o OcyiiecTBIATh OTOOP KOpPHEH MpPH PELIEHUH TPUTOHOMETPHUUECKOTO
YpaBHEHUS.
o CBoOomHO ONEpPUPOBaTh MOHSATUEM TPUTOHOMETPHUUECKOE

HCPABCHCTBO, IIPUMCHSATD H€O6XOJII/IMBIG (bOpMy.HBI AJIs1 pCHICHUA OCHOBHBIX THUIIOB
TPUTOHOMCTPHUUCCKUX HCPABCHCTB.
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o CBOOOIHO oOmEepUpOBaTh MOHATHSIMH: CHUCTEMa U COBOKYIHOCTb
YPaBHEHUM W HEPABEHCTB, PAaBHOCWIBHBICE CUCTEMbl M CHUCTEMBbI-CIIEICTBUS;
HAaXOJAWUTh  PpELICHUsA CHCTEMBI 51 COBOKYIIHOCTEW  pallMOHAJIbHBIX,
UppALMOHATBHBIX, T[OKA3aTEIbHBIX M  JIOTapU(PMUUYECKUX  YpaBHEHUU W
HEPABEHCTB.

o Pemlate  panuoHanbHBIE,  UPPALMOHANBHBIC,  IIOKA3aTEJIbHBIC,
JorapuMuyueckue ¥ TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
COZIepIKaIle MOLYJIM U TAPAMETPBL.

o [IpumensaTy rpaduueckue METOAbI M PELICHUS YpaBHEHUH W
HEPaBEHCTB, a TAKXKE 3a7a4 C [lapamMeTpaMu.
o MoaenupoBaTh peajibHble CUTYallud Ha SI3bIKE aJreOpbl, COCTaBIAThH

BBIPDAKECHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3a/a4H,
UCCIIEOBaTh IIOCTPOCHHBIE MOJENIN C HCIOJIB30BAHMEM ammapara anreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYCHHBIN PE3yJIbTaT.

DOyHKUMU U TpaGUuKH

o Ctrpouth  rpaduku  KOMIO3UIMU  (GYHKIUHA C  TOMOIIBIO
AJIIEMEHTAPHOTO UCCJIEOBAHMS M CBOMCTB KOMIIO3UIIUU ABYX (DYHKIIHIA.

o Crpouth TeoMeTpuueckue oOpas3bl ypaBHEHUNW U HEPABEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH.

o CB00OOJHO OnEepUpOBaTh MOHITUSAMU: TPAPUKH TPUTOHOMETPUUECKUX
(GyHKUIHM.

o [Ipumensate GyHKIMKA A7  MOJCIMPOBAHUS W UCCIEIOBaHUS

peaIbHBIX MPOLIECCOB.

Havana mareMaTH4ecKOro aHajau3a

o Hcnonb3oBaTh NPOM3BOAHYIO Uil HCCIENOBaHUS (YHKIUM Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI.

o Haxonute HauOousblllee W HauMMEHbIEE 3HAYECHUS (PYHKIUU
HENPEPBIBHOM HA OTPE3KE.

o Hcronb30BaTh MPOU3BOAHYIO Il HAXOKIECHUS HAWITYUYLIErO PELICHUS
B INPHUKJIAJHBIX, B TOM YHCJIE COLHMAIBHO-D)KOHOMUYECKUX, 3aj1adax, i
OTNpEJENICHUs] CKOPOCTH W YCKOPEHHs TMpolecca, 3aJaHHOro (Gopmyioln wiu
rpadukom.

o CB0OOIHO OnepupoBaTh MOHATUSIMU: MEPBOOOpa3HAs, ONpPEACIIEHHbBIN
WHTErpajl; HaXOOUTh MEPBOOOPA3HBIE 3JIEMEHTAPHBIX (PYHKIUNA UM BBIYUCIATH
uHTerpai no Gopmyne Herotona—IJleitOHuria.

o Haxonuth miomaan miockux (uryp u oOBEMBI TEN C MOMOIIBIO
VMHTETpAJIA.
o NmeTp mnpexncraBieHMEe O MATEMATHYECKOM MOJICIUPOBAHUU HA

npumepe coctapiieHus: JudepeHrnanbHbIX YpaBHEHUH.
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L4 Pematn IMPHUKIIAIHBIC 3aJadu, B TOM qucJje conaJbHO-
OKOHOMHWYCCKOI'O H (bI/ISI/I‘ICCKOI‘O XapakTepa, CpcaCTBaMu MATCMATHYCCKOTO
aHaJIn3a.

Coaep:xxanue yueOHOro kypca (mo rogamMm o0y4eHus)

10 KJIACC

MHo:xecTBa M JIOTHKA

MHOK€eCTBO, Oomepaunu HaJ MHOXECTBAMH W WX CBOMCTBA. J(MarpamMmsbl
Oiinepa-Benna. I[lpuMeHeHHE TEOPETHUKO-MHOXXECTBEHHOIO — ammapara s
OMHUCAHUS PEAJbHBIX MPOLECCOB W SIBICHWM, MPU PEIICHUU 3aJad U3 JIPYTrux
y4eOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOr0 OOBEKTa, CIEACTBHUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

Yuciaa 1 BBIYUCTCHUSA

Panmonaneheie uncia. OObIKHOBEHHbIE U JECATHYHBIE APOOHU, MPOLEHTHI,
OecKkOHEeUHble Iepuoanyeckue Apoou. IlpumeHeHue apoOGell W MPOUEHTOB IS
peleHns NPUKIaaHbIX 3a4a9 U3 Pa3JIMYHbIX OTPACcied 3HAHUN U PEaIbHOM KU3HH.

JlelicTBuTENbHBIE 4Yucla. PanuoHalbHBIE W UWppALMOHAIBHBIC YHCIIA.
Apudmernueckrue onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHMCIA U ero cBoicTBa. [IpnOnmk€HHbIE BBIYKMCIICHUS, PABUIIA
OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ wnensiM mnokaszarenemM. bunom Heroortona. lcnons3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNCEN JJIS1 PELLICHUS TPAKTUUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IIOKa3aTeleM M €€ CBOMCTBA; CTENEHb C
JEACTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa jorapudma. [lecsTuyHbie M HATypajbHBIC
Jorapu(Msl.

CuHyC, KOCMHYC, TQHI'€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YUCJIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHBbIE TIpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIbHBIE YpAaBHEHUSI M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS TENIBIX U IPOOHO-PAIMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB. MHOTOYWICHb OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmentamu. Teopema Buera.

[TpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUN, COAEPKAIINX CTEIIEHU U KOPHHU.
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HNppauunonaneHbie YPaBHEHHS. OcHoBHBIE METO/IbI pelIeHus
UppalMOHaIbHbIX YPAaBHCHUM.

ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METOMBI PEUICHUS MOKA3aTEIbHBIX
YPaBHCHUU.

[IpeoOpazoBanue BbIpakeHU, COAEPKALTUX JTOTapU(MBI.

Jlorapupmuueckue  ypaBHeHusi. ~ OCHOBHBIE ~ METOAbI  pEIICHUS
norapu(MUYECKUX ypaBHECHHI.
OcHoBHbIE TPUTOHOMETPUYECKUE bopMyIIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoMeTpuyeCKuX ypaBHEHUN.

Pemienne cucrteM IMHEHWHBIX YypaBHEHWMH. MarTpuma CHCTEMBI JIMHEWHBIX
ypaBHeHu#. Onpenenurenb MaTpULbl 2X2, €ro TIeOMETPUYECKH CMBICI U
CBOMCTBA; BBIYMCIICHHE €T0 3HAYEHUS, IPUMEHECHHUE ONPENECIUTENS IS PEIICHUS
CUCTEMBl JIMHEWHBIX ypaBHEHUHM. PelleHne NpUKIagHBIX 3a1ad C IOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lccienoBaHue IIOCTPOCHHOM MOZJEIU C
IIOMOLIBIO MATPUIL] U ONPEIEIUTEIICH.

ITocTpoeHne mMaTeMaTUYECKUX MOJEIEH PEAJIbHOM CHUTyallMd € IOMOILBIO
YPaBHEHUN U HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJad U 3a/Jad U3 pazIU4HbIX O0JacTell HayKu U peanbHON
KU3HU.

DOyHKUMU U TpaGUuKH

@yHKIMA, cnocoObl 3anaHud (yHKUUM. B3auMHO oOpaTHbIE (YHKUHU.
Komnoszummss @yukuuii. I'papuk  yHkimu. DnemeHTapHble MpeoOpa3oBaHUs
rpa@ukoB GyHKIHIA.

OO6nacth onpeAesneHrus 1 MHOKECTBO 3HaueHuil ¢pyHkuuu. Hynu ¢pyHkuuu.
[TpomexyTku 3HaKonmocTosiHCTBa. YETHBIC U HeuU€THBIC QyHKIMU. [lepruonuueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTM (PyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosnpinee u HauMeHblee 3Ha4eHus1 QyHKIIMA Ha IPOMEKYTKE.

Jluneitnasi, KBajpaTuyHasi W JOPOOHO-JIIMHEWHAsT (YHKIMU. DIEMEHTapHOE
UCCIJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas GyHKIUS C HATYpaJIbHBIM M LI€TbIM MTOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (YHKIUHA OOpaTHOM
CTENEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHass u jorapudmuyeckas (yHKIHMH, UX CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pellIeHUs YpaBHEHU.

TpuroHomeTpuyeckass OKpPYKHOCTb, OINpPEAEIEHUE TPUTOHOMETPUUECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCHUMOCTH B peEaJbHBIX MPOLECCAX U SIBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauajna mareMaTH4eCcKOro aHajm3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMsl IOCJEIOBaTeNbHOCTENH. MeTon
MaTEeMaTHUUYECKOM WHIYKIHH. MOHOTOHHBIE u OTPAHUYECHHBIC
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IIOCJIEA0BATENBHOCTH. VICTOpUS BO3HMKHOBEHHMS MATEMAaTMYECKOTO aHalIu3a Kak
aHaJIn3a OECKOHEUHO MAaJIBIX.

ApudmeTnueckas U reoMeTpuueckas nporpeccuu. beckoneuHo yObIBaromas
reoMmeTpuueckas nporpeccus. Cymma O0€CKOHEUHO yOBIBAIOLIEH M€OMETPUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN poCT. Hncio e. Dopmyiia CIIOKHBIX
IPOLEHTOB. Mcronb30BaHWE MPOTPECCUU JUIsl PELICHUs pealbHBbIX —3a1ay
IIPUKJIAJTHOIO XapaKTepa.

HemnpepriBable (QyHKIIMM W uX CBOWCTBA. Toukw pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkiuii. CpoiicTBa (QYHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEHHME CBOWCTB HENPEPBIBHBIX
byHKIM 1715 perieHus 3aa4.

[lepBasg u BTOpas nmpou3BogHble PyHKUIMU. OnpeaeneHne, reoMeTpUuIeCKHii
U (U3MYECKUH CMBICI MPOM3BOAHOW. YpaBHEHHE KacaTelIbHOM K Trpaduky
byHKIHU.

[IpousBognele  snmeMeHTapHbIX  ¢QyHknuil.  IlpomsBogHas ~ cymwsl,
IPOU3BENIEHUS, YaCTHOTO U KOMIIO3UIIMH (PYHKIIUH.

11 KITACC

Yucua ¥ BbIYHCICHUSA

HatypaneHbie u nensie yucna. [lpuMeHeHre npu3HakoB JEIUMOCTH LIEIIBIX
yucen, HO/[ m HOK, ocratkoB mo moxymto, anroputma EBKIMIa I pemieHus
3a/1ay B LEJbIX YHCIIAX.

Kommnekcuble uncna. AnreOpaumdeckas M TpPUTOHOMETpUYEcKass (POpPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYEeCKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YUCEI I pelieHus: (PU3NYECKUX U T€OMETPUUECKHX 3aj1au.

YpaBHeHUS U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTb YpPaBHEHUHW M HEPaBEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIICICTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKUX  ypaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. Perenre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TOKa3aTeNbHBIX U JIOTapU(YMHUUYECKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOZIbI PEUICHHS CHUCTEM M COBOKYMHOCTEW palMOHAIbHBIX,
UppalMoHaIbHBIX, TOKA3aTEIbHBIX U JIOTapU(YMUUIECKUX YPABHEHUM.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.

[IpumeHeHne  ypaBHEHUW, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad W3 Pa3InyHbIX 00JacTel HAyKW W pealbHOU
YKU3HU, HTHTEPITPETALMS [TOJYYEHHBIX PE3YJIbTATOB.
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DOyHKUUM U Tpaduku

I'paduk xommozunmu ¢yHkuuii. ['eomerpudyeckre o0pa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIUU, KX CBOMCTBA U IpaUKH.

['paduueckue Metoabl pelieHUss YpaBHEHUM M HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (YHKIWA I HWCCIEIOBAHUS TIPOIECCOB H
3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3a/lady U3 JIPYTHX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHajM3a

[IpuMeHeHre NpOU3BOIHON K UCCIEAOBAaHUIO (PYHKIMKA HA MOHOTOHHOCTh H
3KcTpeMyMbl.  HaxokaeHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIMHU HAa OTPE3KE.

IIpuMeHeHre TPOW3BOMHOM JUIA HAXOXKICHUS HAWIY4ylIero pEIICHUs B
NPUKIAJAHBIX 3aJadax, Uil OINpPENENICHHMs CKOPOCTM W YCKOPEHMs Ipolecca,
3aJIaHHOTO (HhOPMYJION UK TpaduKoMm.

[lepBooOpa3Has, OCHOBHOE CBOMICTBO mepBooOpa3HbIX. llepBooOpazHbie
ayieMeHTapHbIX pyHKuui. [IpaBuiia HaxoX1eHUs IEpBOOOPa3HBIX.

WNHurerpan. I'eomeTpuuecknii CMBICII VHTETpaa. Brrancienne
onpenenéHHoro uaTerpana no Gopmyne Hetotona-Jleibouuna.

[IpuMeHeHne MHTErpajia JJIsl HAaXOXKIEHUsS IUIOIIAed MIOCKUX (uryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenunit auddepeHuuanbHbIX ypaBHeHH. MaTtemaTtudyeckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C TMOMOLIBI AU depeHIInaTbHbIX
YPaBHEHUM.
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TemaTu4yeckoe MJIAHMPOBaHNe Y4eOHOr0 Kypca

(o rogam 00y4YeHus)

10 xnace (102 gaca)

Ha3Banmue pasaena

(TeMbl) OcHoOBHOE coep:kaHue pasjaesia (TemMbl) OcHoBHBIE BUABI IEATEJIbHOCTH 00y4AKOIINXCS
(K0JIM4€eCTBO YaCOB)

MHoKecTBO MHO»XecTBO, onepauuyd HaJl MHOXecTBamMu U uXx | McnoJb30BaTh TEOPETUKO-MHOKECTBEHHBIN

AEHCTBUTEJIbHBIX CBONCTBA. JlnarpamMMmsbl Olinepa—BeHHa. | anmapaT i1 ONMCAaHUSA  XO0Ja  PEIICHMS

quceJl. [Ipumenenue TEOPETUKO-MHOKECTBEHHOI'O | MATEMAaTUYECKUX  3a4a4, a TaKXKe PpeaIbHbIX

MHoOro4/1€eHsblI. arrapara Ui pelieHus 3aaad. IIPOLIECCOB U SIBJICHUM.

PauuoHabHbIe Paunonaneupie  uyncna.  OObikHOBeHHblE U | OmepupoBaTh NMOHATHSIMM: PAlMOHAIBHOE YHCIIO,

YPABHEHHS H JNECATUYHBbIE JpOOH, MPOLEHTHI, OECKOHEUHbIE | OECKOHEUHAs] NepHoaudeckas apoOb, MPOLEHTHI;

HepaBeHcTBa. CucTeMbl | iepuoauueckue apodu. I[IlpumeHenue npoOell W | HppAlMOHAIIBHOE U JEHCTBUTEIBHOE YKCIIO; MOAYIb

JIMHEHHBIX YPABHEHHMH | IPOLEHTOB JJIS PEMICHUS TPUKIAIHBIX 33/1a4. NEUCTBUTEIBHOTO  4YHMCJA; HMCHOJAb30BaThb  3TH

(22 9) JlelicTBUTENBHBIE  YWCia.  PanMOHalbHBIE W | HOHATHS IIPU  TNPOBEICHHM  PACCYyXICHUHM W
MppanvoOHaIbHbIE quCa. ApudmMernueckue | 10Ka3aTelabCTB, HPUMEHATH JPOOU U MPOLIEHTHI IS
olnepaluuy ¢ JEUCTBUTEIBHBIMM 4YWCIaMU. MOIylb | pelleHusT NpPHUKIaJHbIX 3aJad M3  Pas3JInYHBIX
JNEUCTBUTEIBHOIO 4YMCIA W €ro  CBOMCTBA. | OTpACICl 3HAHUH U PEAIbHOMN KU3HU.
[TpubnmxEnnble BBIYHCIICHUS, npaswia | Mcnosib3oBaTh  NpUOIMKEHHBIE  BBIYMCIICHMUS,
OKpYIVICHMs, TpPUKHIKA M OLEHKAa pe3yibTaTa | IpaBWIA  OKPYIJIEHUs, TMPUKUIKY H  OLEHKY
BBIUNCIICHU M. pe3yJibTaTa BEIYMCIICHUM.
OcHOBHbIE METOJIbl peuIeHHs] LeNbIX U JpoOHO- | [IpuMeHATH,  paznuuHble  METOJAbl  pEUICHHS
palMOHAJIBHBIX ~ YPaBHEHUH W HEPABEHCTB. | PALIMOHAJIBHBIX 51 JPOOHO-PaLOHAJIBHBIX
MHorouneHsl OT OJHOM NIepeMEHHOM. JleneHue | ypaBHEHUNW; a TakXke METOJ HWHTEPBAJIOB IS

MHOI'OYJIEHa Ha MHOIOYIEH C OocTaTkoM. Teopema
be3y. MHorowieHnsl ¢ LeabMH Kod(pPuimeHTamu.
Teopema Buera.

Pemenne cucreM nuMHENWHBIX ypaBHeHUN. Marpuna
CUCTEMBbl JIMHEWHBIX ypaBHEHHU. OnpenenuTens

pellIeHUsI HEPABEHCTB.

OnepupoBarb NMOHATHSIMM MHOTOWIEH OT OJHOU
MEPEMEHHOM, €ro KOpPHHW; MPHUMEHATH JCICHHUE
MHOI'OYJIEHA HAa MHOTOWIEH C OCTaTKOM, TEOPEMY
be3y u reopemy Buera nyis pemenus 3anau.




MaTpUIbl 2X2, €ro TeOMETPUYECKUA CMBICT U
CBOMCTBA; BBIYHMCIICHUE €TI0 3HAYCHUS; IPUMEHEHHE
ONpeNenuTeNs IJisi PEHICHUS CUCTEMbI JIMHEHHBIX
ypaBHeHUH. PenieHwe mNpuUKIagHBIX 3adad ¢
MIOMOIIBIO CUCTEMBI JTMHEHHBIX YPABHEHH

OnepupoBarh NOHATHAMHU: CUCTEMA JIMHEWHBIX
YPaBHEHUH, MaTpULIA, ONPEIEIUTENb MATPHULIBI.
Hcnoab3oBaTh CBONCTBA ONpEAENHTENs 2X2 s
BBIYKCIICHHUS ero 3HAYCHHS], NPUMEHATh
ONPENECIUTENIA Ul PELICHUS CHCTEMBbI JIMHEWHBIX
YPaBHEHUM.

MogaenupoBaTb pealabHbIE CUTYallMd C IOMOILIBIO
CUCTEMBl JIMHEHWHBIX YPAaBHEHUW, MCCJIEI0BATH
IIOCTPOCHHBIE MOJEIN C IIOMOIIBIO MaTpul H
ONPENEIINTENICH, UHTEPINPETUPOBATH I10JyYCHHBIN
pe3ynbTar

DOyHKUMH U TPaPuUKH.
Crenennass pyHKuus ¢

1eJIbIM NOoKa3aTejiemM
(8 1)

OyHkuMs, crnocoObl 3anaHus (yHKUIuU. B3aumuHO
oOpatHeie  Gyukuuu. Kommoszumus — QyHKIui.
I'paduk byHkIuu. DaeMEeHTapHBIC TPE0OPA30OBAHMS
rpa@uKoB QyHKIIMA.

OOnacTe ompezeleHuss U MHOXKECTBO 3HAuY€HUMN
GyHKIIUU. Hynu byHKIIUU. [TpomexyTkH
3HAKOMOCTOSIHCTBA. UETHBIE U HEUETHBIE (DYHKIIMH.
Ilepnonnueckue (GyHKUHUU. [IpomexyTkn
MOHOTOHHOCTH  (QYHKUMH.  MakCUMyMbl |
MUHUMYMBI (pyHKIIMU. Hanbosnpiiee 1 HauMeHblIee
3Ha4Y€HHUE (DYHKIIMU HA MPOMEXKYTKE.

Jluneiinasi, kBaapaTU4yHass U JAPOOHO-JIMHEHHas
GyHKUMU.  DJIEMEHTApPHOE  UCCJIENOBAHHE U
OCTpOoeHUE TPadUKOB ITUX (DYHKIIHIA.

Crenenb ¢ uenbiM nokazareneM. bunom HeroTona.
CrenenHast (QyHKIUSI C HATYpPAJIbHBIM U IICJIBIM
nokazatenem. E€ cBoiicTBa u rpadux

OnepupoBaTh NOHATUSAMH: (QYHKIUS, CIOCOOBI
3amanust (QYHKUIUW; B3aUMHO OOpaTHbie (DYHKIIHH,
KoMro3utust pyHkiui, rpaduk QyHKIHH, 00JIaCTh
ompenereH!s] U MHOXKECTBO 3HAYCHWH (yHKIINH,
HyTd (GYHKIUHA, TPOMEXKYTKA 3HAKOMOCTOSHCTBA;

JAVHEWHas, KBaJpaTU4Hasi, JApoOHO-IMHEHHas U
cTeneHHas (QyHKIHH.
BbINOJIHATL ~ 3JIEMEHTapHble  MpeoOpa3OBaHUS

rpa@ukoB QyHKIHIA.

3HaTh W yMeTb [0Ka3blBaTh YETHOCTH WM
HEUYETHOCTh (YHKIUMU, TEPUOJAUYHOCTh (PYHKIIHH,
HAXOAUTh TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIHH,
MaKCUMyMbl U MUHUMYMBbI (DYHKIIUU, HAUOOJIbIIIEE U
HauMeHblllee 3HaYeHHe (PyHKLIMU Ha POMEKYTKE.
@®opMyJIMPOBATh U WLIKCTPUPOBATH rpaduyec-
KM CBOWCTBa JIMHEWHOM, KBaJpaTWUYHOHN, IPOOHO-
JUHEWHOMN U cTeneHHOU (QyHKIUH.
Bripaxkats (¢QopMysaMH  3aBUCHMOCTH
BEJIMYMHAMM.

MEXKITY
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3HaTh omnpeeeHde U CBOMCTBA CTEICHU C IIEJIBIM
nmokaszarejieM;  HoaxoAsllyro  QGopMmy  3amucu
JIEHCTBUTENB-HBIX YyHCell IS penieHus
NPAKTHYECKUX 3a/1a4 U MPEJICTABICHHUS JaHHBIX

ApudpmerudecKui ApudmeTnueckuii KOpeHb HaTypadbHOU CTeNeHH U | DOPMYJIHPOBATh, 3aNIMCHIBATH B CHMBOJHYECKOI
KOpPEeHb N-0H CTeNmeHu. | €ro CBOMCTBA. (popMe U UCHONB30BATH CBOMCTBA KOPHSA N-OU
HppaunonanbHbie IIpeoOpazoBanus YU CIIOBBIX BBIPAXKECHH, | CTENIEHHU JUIsl IPE0Opa30BaHUs BbIPAKEHUN.
YPABHEHUs coJiep KaluX CTENIEHU U KOPHH. HaxoauTp pemeHusi ppaliOHAIBHBIX YPABHEHUH C
(12 g) WppauronaneHbie ypaBHeHUs. OCHOBHBIE METOJBI | IOMOIIBIO  PAaBHOCHUJIBHBIX  MEPEXOJO0B  WIH
penieHus UPpaLMOHATBHBIX YPaBHEHUH. | OCYIIECTBIISISI IPOBEPKY KOPHE.
PaBHOCUIIBHEIE IIEPEXObI B pemienuu | CTpouts rpaduk GyHKIUUA KOPHS N-0M CTENEHU Kak
UPPaLMOHAIBHBIX YPABHEHUM. oOpaTHON Ui (QYHKIUH CTENEHU C HaTypaJbHBIM
CpoiictBa U rpaduk KOpHS N-OM CTENEeHM Kak | oKa3aTeseM
(yHKIIMM OOpaTHOM CTENEHW C HaTypalbHBIM
[IOKa3aTesIeM
Iloka3aTeabHas Crenenp C panMOHAJIBHBIM ITOKa3zaTeneM H €€ | PopMyJaupOBATh  ONpedesieHHe  CTEIEHU  C
(pyHknus. CBOMCTBA. PalOHAIIBHBIM [TOKA3aTEIIEM.
IHoka3aresbHbIE IlokazatenbHass (GyHKUMs, €€ cBOWCTBA M TpaduK. | BEIMOMHATH MpeoOpa3oBaHUs YHCIOBBIX BHIPAXKECHHUI,
YPABHEHUs! Hcnonbs3oBanue rpaguka (QpyHKIUU AJIS pEUICHUS | COIEpKalIUX CTENIEHU C palMoOHAIbHBIM
(6 9) YpaBHEHHUIA. MOKa3aTeJEM.
IlokazarenbHble ypaBHEHMS. OcHOBHbIe MeTOJbI | McnmoJib30BaTh uudposbie pecypchl In:
pelIeHus OKa3aTeIbHbIX YpaBHEHUIN nocTpoeHusi rpaduka MOKa3aTeIbHOM (PYHKIUU H
U3YUYEHHUSI €€ CBOMCTB.
Haxoauthb pemenust
NIOKA3aTEJIbHBIX YPaBHEHUN
Jlorapugpmuueckas Jlorapudm  umcnma.  CoiictBa  jorapudma. | JlaBaTh ompenejeHue  Jjorapudma  UHCTA;
(pyHxuus. JlecssiTuuHble W HaTypajbHble  JIOTApU(MBI. | JECATUUHOTO U HATypalIbHOTO Jorapugdma.
Jlorapudgmuueckue [IpeobOpazoBanue BBIPAKCHUU, conepxamux | Mcnosib3oBaTh  cBoiicTBa  jorapudmMoB IS
YPaBHEHUs! Jorapu@Msl. npeoOpa3zoBaHus JOrapu(pMUUECKUX BhIPAKEHHM.
(14 v) Jlorapudmuyeckast QyHkuus, e€ cBoiictBa U | Ctpouth rpaduk jorapupmMuyeckord (QyHKIMH Kak
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rpaduk. Hcnons3oBanue rpaduka GyHKIUU IS
pelIeHus ypaBHEHUH.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJIbI
pelIeHus JorapupMUIECKUX ypaBHEHUH.
PaBHOCWIIBHEIC MIEPEXOIbI B perieHnn
Jorapu(MUUECKUX YpaBHEHHM

oOpaTHOM K TMOKa3aTeNbHOW M  HCHOJH30BATh
CBOMCTBA Jiorapupmudeckol GyHKIMH JJIs PEeIICHUS
3a/1ay.

HaxoauTh penieHust jorapu(MUyYecKux ypaBHEHHM
C TIOMOUIBIO PABHOCWIBHBIX TEPEXO0JI0B WU
OCYUIECTBJISISI IPOBEPKY KOPHEHN

Tpuronomerpuueckue | CHHYC, KOCHHYC, TAHT€HC M KOTAHI€HC 4uCiIOBOro | Jlaparsb ompeaeneHusi cCMHyca, KOCUHYCa, TAHIE€HCA
BbIPAaKEHUS U aprymeHTa. ApKCHHYC, apKKOCHHYC M apKTaHI'€HC | I KOTAaHI€HCAa YHUCJIOBOIO apryMEHTa; a TaKke
YPABHEHUs YHUCJIOBOI'O apryMEHTA. apKCUHYyCa, apKKOCUHYCA U apKTaHI€HCa YHCIIA.

(16 u) TpuroHomerpuyeckas OKpPYKHOCTb, ompeaeneHue | [IpuyMeHsiTb  OCHOBHbIE  TPUTOHOMETPUYECKUE
TPUTOHOMETPUYECKUX GyHKUMN YHUCIIOBOTO | (hOPMYJIBI TUIS npeoOpa3zoBaHus
apryMeHTa. TPUTOHOMETPUYECKUX BBIPAXKECHHI.

OCHOBHBIE ~ TPUTOHOMETPHUYECKHE ¢opmyiibl. | [Ipumensitb  GopMynbl  TPUTOHOMETPUM  JIA
[IpeoOpa3oBanue TPUTOHOMETPUYECKHUX | pEIEHUS] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
BBIDAKCHUWA.  PemeHue  TPUTOHOMETPUYECKHUX | YPABHEHHMU

YpaBHEHUM

HocaenoBareabnocTu u | IlocnenosarenpHocTy, CIOCOOBI 3ananus | OnepupoBaTh MOHATHAMM: TOCJIEOBATEIbHOCTD,

Nporpeccuu nocyenoBaTeabHOCTe. MeToq MareMaTuyecKou | CocOObI 3a1aHUs MTOCJIEA0BATEIBHOCTEN;

(6 9) MHAYKOUUA.  MOHOTOHHBIE W OrPAHUYEHHbBIE | MOHOTOHHBIE u OrpaHUYECHHbIE
MOCJIEI0BATEILHOCTH. Uctopus aHanM3a | oCJIeJOBATEIbHOCTH; HCCJIeI0BATH
OECKOHEYHO MaJIbIX. NOCJIEOBATEIbHOCTY ~ HAa  MOHOTOHHOCTH  H
Apudmernueckast 1 reoMeTpruecKasi IpOrpecCuu. | OrPaHUYEHHOCTb.

beckoneuno yObIBaromas rEOMETPUYECKAS
nporpeccuss. CymMa OECKOHEYHO YOBIBAIOIICH
FeOMETPUYECKOW  mporpeccud.  JIMHEWHBIM U

AKCITOHEHIMAIIbHBIN pocT. Huclo e.

dopMyna CIOXKHBIX MpPOUEHTOB. Mcnonb3oBaHue
MNPOrPECCUM  JUJIsI  PELICHUs pealbHbIX  3aJa4
MPUKJIAJHOTO XapaKTepa

IHonyuaTs npeacraBjieHHe 00 OCHOBHBIX HACSX
aHanan3a OECKOHEYHO MaJIbIX.
JdaBarb  ompenesieHue

F€OMETPUYECKON IPOTPECCUM.
Joka3pIBaTh  CBOWCTBA  apuU(PMETHYECKON U
F€OMETPUYECKOM TMPOTPECCUU, HAXOOUTh CYMMY
YJI€HOB TMPOTPECCHH, a TaKKe CyMMYy UJICHOB
OECKOHEYHO yObIBaIOIIEH reOMETPUYECKOMN

apu(pMeTHYecKon U
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IPOrPECCHH.

Hcnoan3oBath mnporpeccuu i penieHus 3ajaad
MPUKJIAJHOTO XapaKTep.

IIpumeHsaTs QOpMyNy CIOXKHBIX MPOLEHTOB IS
penieHus 3aa4 U3 peaqbHON NPaKTUKU

HenpeproiBHbIE HenpepeiBable ¢yHKIMH W ux cBoicTBa. Touka | OnepupoBaTh NOHATHAMM: (DYHKIIMS HETIPEPHIBHAS
(pyHkuum. pasppiBa.  AcUMOTOTHl  rpadukoB  GYHKIUH. | HA OTpe3Ke, TOYKAa pa3pbiBa (DYHKIWH, aCUMOTOTA
IIpousBoanasn CpoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. | rpaduka QyHKIUH.
(16 u) Meton wuHTEpBaNoOB nis pemieHUs HepaBeHCTB. | [IpuMeHsITH CBOMCTBA HEMPEPHIBHBIX (DYHKIMMA IS
[IpuMeHeHre CBOMCTB HENPEPBIBHBIX (DYHKLMM [J1s1 | pelIeHUs 3a4ay.
peuieHus 3a1a4. OnepupoBarb NOHATHAMH. IIEpBas W BTOpasd
[leppas u BTOpas MPOU3BOAHBIE  (PYHKIMH. | IPOU3BOJHBIE (DYHKLIMU; TMOHUMATh (U3UYECKUH U
Omnpenenenue, TeOMETPUYECKUH U (U3NYECKUM | TEOMETPUUYECKUN CMBICT MPOU3BOJHOM; 3aIllMCHIBATh
CMBICJI IIPOM3BOJHOW. YPAaBHEHHME KAcaTEIbHOM K | ypaBHEHUE KacaTEIbHOM.
rpaduky QyHKIUU. BeIyMCIsATL IIPOU3BOJHBIE CYMMBI, IIPOU3BEICHMUS,
IIpounsBonHsie JIEMEHTAPHBIX (GYHKIMI. | YaCTHOTO U CJIOKHOM (PYHKIIHH.
[IpousBogHas cymMmbl, IPOU3BEAEHNUS, YaCTHOTO U | U3ydaTh NpOU3BOAHBIE 3JIEMEHTAPHBIX (YHKITHI.
KOMITO3ULIMK (PYHKIIUH Hcnoab3oBarh reoMeTpuyeckuidi W (U3HMYECKUN
CMBICJI IPOU3BOJHOM JJIsI pELICHMS 3a]1a4
IHoBTOpEHME, OcHoBHBIE mMOHATHUS Kypca anreOpel U Hayaid | [IpuMeHsiTb OCHOBHBIE MOHSTUS Kypca aireOpbl U
00001IeHHME, MareMatuyeckoro aHainusa 10 kmacca, o0oOleHre | HaYaJl MaTEeMaTUYEeCKOTo aHajiu3a JUIsl PelleHHs
CUCTEeMAaTH3alUsA Y CHCTEMaTU3alus 3HAaHUU 3a7a4 M3 PEATbHOW JKM3HM M APYTMX IIKOJBHBIX
3HAHUH IIPEIMETOB
(24)
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11 kaacc (102 gaca)

Ha3Banue pasaena

(TeMbl) OcHoOBHOE coep:kaHue pa3jaesia (TemMbl) OcHoBHBIE BUABI IEATEJIbHOCTH 00y4AKOIINXCS
(K0JIM4€eCTBO YaCOB)
HccaenoBanue [Ipumenenue mnpousBomHOM K  uccienoBaHuio | CTpouTh rpa@uK  KOMIIO3ULIMK  (QPYHKIHMHA  C
pyHKUIMIA ¢ TOMONIbIO GyHKIIMA HAa MOHOTOHHOCTh W OKCTPEMYMBI. | IOMOIIIBIO JIEMEHTAPHOTO UCCIEAOBAHUSI M CBOMCTB
NPOU3BOIHOM Haxoxnenue HamOONBIIET0O M HAUMEHBIIETO | KOMITO3HUIIUH.

(20 )

3HAaYEHUS HETPEPHIBHOM (PYHKIIMM HA OTPE3KE.
[IpumeHenne NOpPOU3BOAHOM  JUI  HAXOXKICHMS
HAWTYYILEro PerieHus B MPUKIAAHBIX 3a7adax, s
OTIpEe/ICNICHUs] CKOPOCTH M YCKOPEHHUs MpoIiecca,
3aJIaHHOTO (HOPMYJIIOH MU TpaPUKOM.

Komnoszumus ¢ynkuuid. I'eomerpuueckue oOpasbl
YpPaBHEHUH M HEPaBEHCTB Ha KOOPJIWHATHOU
IUIOCKOCTH

Crpourh reomeTpuyeckre 00pa3bl YpaBHEHUU U
HEPABEHCTB HAa KOOPJMHATHOMN MIIOCKOCTH.
Hcnmonb3oBaTh MNPOU3BOAHYIO JUISl HCCIECIOBAHMS
(GyHKUMM HAa MOHOTOHHOCTH M  3KCTPEMYMBI;
HAXOUTh HauOOJIbIIEE M HAUMEHbIICE 3HAYCHMUS
(YHKIIMM HENpepbIBHON Ha OTpe3Ke; CTPOUTH
rpaguky QyHKIMA Ha OCHOBAaHUM IPOBEAEHHOTO
UCCJIEIOBAHMSI.

Hcnoab3oBarh NPOU3BOIHYIO Ui  HAXOXACHUS
HAaWIY4lIero PEUIeHUs] B MPUKIAIHBIX, B TOM YHUCIIE
COLMAJIbHO-DKOHOMUYECKUX, 3ajayax, TUTSI
ONPENEIICHUSI CKOPOCTH M YCKOPEHUs Mpolecca,
3aaHHOTO (hOPMYJIO Ui rpaduKoM.

IMosyyars  mpeacraBjieHHMe O  IPUMEHEHUH
IIPOU3BOJTHOM B PA3JIMYHBIX OTPACIISIX 3HAHUU

IIepBooOpa3nas u

HHTerpaJ
(8 4)

ITepBooOpaznas, OCHOBHOE CBOWCTBO
nepBooOpa3HbiX. [lepBooOpa3Hbie dIEeMEHTAPHBIX
bynkuui. [IpaBuna HaX0XIEHHS IEPBOOOPA3HBIX.
HNuterpan. I'eomeTpuyeckuid CMBICI HHTErpaa.

Beluucnenue  onpenenéHHOro  MHTErpaja 1o
dopmyne Hetorona—Jleitonuma.

IIpumeHnenne  wHTErpaja Uil  HAXOXACHUS
wiomaae  miockux  uryp u 00BEMOB

OnepupoBath NOHATHSIMH: T[€pBOOOpa3HasT W
OITPEICIICHHBIN WHTETpA. Haxoautb
nepBOoOOpa3Hble  AJIEMEHTapHBIX  (QYHKIUH |
BBIYHCIIATh HWHTeTpan 1o ¢dopmyne HproTtona —
Jleitbuwma.

HaxoauTs miomany miockux Guryp u o0bEMbI T
C IMOMOIIBIO ONPEAETEHHOIO UHTETPaia.
3HAKOMHMTBHCS C MATEMAaTHYECKUM MOJICTMPOBAHUEM
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IreOMCTPHUICCKUX TCII.

Ha npuMmepe TudpepeHnanbHbIX YpaBHEHUH.

IIpumepsl peLIeHU mupdepennnanbubix | [lodydars npencTaBieHHe O 3HAYEHMHM BBEACHUSA
ypaBHEHUH. Maremarndeckoe MOZCIUPOBAHUE | IOHATHUS UHTETpaia B pa3BUTUN MAaTEMAaTUKH
peanbHBIX IIPOLIECCOB C IIOMOILBIO
nuddepeHIanbHbIX YpaBHEHUN
I'padpuxn Tpuronomerpuueckue (yHKIMH, UX cBoicTBa W | Mcmosab3oBaTh uugposbie pecypchl 1A
TPUTOHOMETPUYECKHX | TpapUKH. OCTPOEHUS rpaduKoB TPUTOHOMETPUYECKUX
(yHxumii. OT60p KOpHEH TPUTOHOMETPHUUECKUX YpaBHEHUH C | GYHKIIMH U U3YUCHHS UX CBOUCTB.
Tpuronomerpuyeckne | IOMOIIBIO TPUTOHOMETPUUECKON OKPYKHOCTH. Pemiatp  TPUTOHOMETPUYECKHE  YpaBHEHUA W
HepaBeHCTBAa Pelenne TpUroHOMETPUYECKUX HEPABEHCTB OCYHIECTBJIATH  OTOOp  KOpHEH C  MOMOUIBIO
(12 g) TPUTOHOMETPUUECKON OKPY/KHOCTH.
IIpumensite  GopMyJibI  TPUTOHOMETPUM  JIJISt
pEUIEHUs] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB.
HUcnoab3oBath uudposbie pecypchl TS
IOCTPOEHUS U UCCIeA0BaHUs rpaduKoB pyHKIUH
HNppaunonanbHble, OcCHOBHBIE METOHBI pElICHHs] NoKa3zaredbHbIX U | [IpuMeHsATH CBOICTBa NOKa3aTeJIbHON U
NMOKa3aTeJbHbIC U Jorapu(pMUYECKHX HEPABEHCTB. aorapupMUyYecKon byHKUMN K PELIEHUTO
Jorapupmuyeckue OCHOBHBIE METOJbl PEHICHUS HPPALMOHANBHBIX | TOKA3ATENbHBIX U JOTapu(pMUUECKUX HEPABEHCTB.
HEepPaBeHCTBA HEPABEHCTB. O00ocHOBaTH PAaBHOCHUIIBHOCTH IEPEXO0B.
(20 u) I'padprueckne MeToabl pelieHus] UppallMOHAIbHBIX, | PemiaTh uppalyoHanbHble W KOMOWHHUPOBAHHBIE

MOKa3aTeNbHbIX U JOrapu(pMUUYECKUX YpaBHEHUH U
HEPABEHCTB

HEPABEHCTBA, Cc
NIEPEXO/IOB.
Hcnoan3oBarh rpaguyeckue METOJbl U CBOWMCTBA
BXOJIAIIMX B YPaBHEHUE WJIM HEPABEHCTBO (DYHKIIMIA
JUISL pELLICHUS 3a0a41

IIOMOIIBIO PaBHOCHUJIBHBIX

KoMmjiekcHbIe Yucaa
(6 1)

KomriekcHbie yucia.
TPUTOHOMETPUYECKAS
KOMIIJIEKCHOT'O UM CJIa.
Apudmernyeckue omnepanuu € KOMIUIEKCHBIMU

AnreOpandeckas |
bopMBI 3aIucHu

OnepupoBaTh MOHATHUSIMH: KOMIUIEKCHOE YHCIIO H
MHO>KECTBO KOMIUIEKCHBIX YHCEIL.

IIpeacraBasaTb KOMILJIEKCHbBIE quciia B
anreOpandyecko W TPUTOHOMETPUYECKON (dopme.
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YU CIIAMHU.
N3o0paxenue KOMILIEKCHBIX
KOOPAUHATHOM IMIJIOCKOCTH.
®opmyna MyaBpa. KopHu N-0ii CTEneHW U3
KOMILIEKCHOTO YUCJIA.

[IpumeHeHnEe KOMIUIEKCHBIX YHMCEN ISl PELICHHS
(GU3HYECKIX U TECOMETPUICCKUX 3a1ad

YHCCJI Ha

BoIinoaHsTh apI/I(i)MeTI/I‘leCKI/IG Oorcpanm ¢ HUMU.

N300paxaTh KOMILJIEKCHBIE yucia Ha
KOOPJIMHATHOM MIIOCKOCTH.

IpumensaTs Qopmyny MyaBpa u mnoxy4yaTh
IOpeICTaBlIeHUEe O KOpHAX N-0if CTeNeHu U3
KOMILJIEKCHOTO YHUCJIa.

3HAKOMUTBCA C  [pUMEpamMud  NPUMEHEHHUS

KOMIUIEKCHBIX YHUCEJ I PEIICHUsI T€OMETPUUECKUX
U QU3NYECKUX 3a/1a4

HarypanbHble u nesabie
qucJjaa

HarypanbpHbie u nenble yncia.
[IpruMeHenne NpPU3HAKOB IEIMMOCTH LENBIX YUCET,

Ol'lepl/IpOBaTb NMOHATHAMM. HATYpPaJIbHOC MU ILECJI0C
YKCJIO, MHOKCCTBO HATypPaJIbHBIX 1 LCJIbIX YHUCCII.

(4 ) HO/l m HOK, ocrarkoB nmo monayito, anroput™ma | Mcmosib30BaTe NPHU3HAKH — JCIMMOCTH  LENBIX
EBknuzaa i pemenys 3a1ay B LEJbIX YHACIax gucen, ocratku 1o wmoxymo; HOJ u HOK
HAaTypaJIbHBIX 4HCEN; aaroput™ EBximna i
peleHus 3a1ay.
3anuceIBaTh HATypaJbHBIE 4YKCIIA B Pa3IU4HBIX
IIO3UIIMOHHBIX CUCTEMAX CUUCIICHUS
Cucremsbl Cucrema 1 COBOKYITHOCTh YPaBHECHUH. OnepupoBarthb MOHATUAMU: cucrema 51
PALHOHAIBbHBIX, PaBHOCUIIBHBIE CUCTEMBI U CHCTEMBI-CIIEICTBUSL. COBOKYITHOCTh YPaBHEHMH M HEPABEHCTB; PEILCHUE
HPPALMOHAIbHBIX OCHOBHBIE =~ METOABI  PEIIEHHs  CUCTEM M | CACTEMBl WJIM  COBOKYIIHOCTH; PAaBHOCHJIbHBIC
NMOKAa3aTeJbHbIX H COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIIBHBIX, | CHCTEMBI U CUCTEMBI-CIIE/ICTBUSI.
JorapupMu4eCKUX MOKa3aTeNIbHbIX U JTOrapu(phMUUECKUX YPaBHEHUH. Haxoaurb pemieHuss CHUCTEM M COBOKYITHOCTEW
YPABHEHHH [IprumeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K | LIEJBIX palMOHAIIbHBIX, UPpALMOHAIBHBIX,
(8 ) PEIICHHI0O MAaTeMaTHYeCKMX 3a/Jad M 3a7ad U3 | IOKA3aTeJIbHBIX U JIOTApU(PMUUYECKUX YpaBHEHUN U
pa3NUYHBIX 00JIacTell HAayKU W pPeabHOM KW3HU, | HEPABEHCTB.

HHTCPIIPCTAIMA ITOJTYYCHHBIX PC3YJIbTATOB

IIpumeHsITL CUCTEMBI YPAaBHEHHM K PpELICHUIO
TEKCTOBBIX 3a/a4 U3 Pa3IMYHBIX 00JacTeil 3HAHUU U
pEAIbHOM KW3HU; HHTEPIPETUPOBATH IOJYyYCHHbIC
peLICHUS.

Hcnoab3oBaTh HU(PPOBLIE pecypChl

31




3ajgaum ¢ mapaMmerpamMu
(12 g)

PannoHanpHble, HppALMOHAIIBHBIE, TI0KA3ATENbHBIC,
jgorapumuueckue " TPUTOHOMETPHUUYECKUE
ypaBHEHHUS,  HEpPAaBEHCTBA WU  CHUCTEMBI  C
apamMeTPaMH.

IlocTpoeHne © HccaeqOBaHUE MATEMaTUYECKUX
MOJEIEH pEaNbHBIX CHTyalMd C IOMOIIBIO
YpPaBHEHUH, CUCTEM YPAaBHEHUW WM HEPABEHCTB C
IapaMeTpaMu

BoiOuparp crnoco®  pelieHus  paluOHAIbHBIX,
UppalMOHATBHBIX, MOKa3aTeNIbHbIX,
JgorapupMUYECKUX u TPUTOHOMETPUUECKUX

YPaBHEHUN M HEPABEHCTB, COJACPKAIUX MOIYJIU U
apameTpsl.

IIpumensitb Tpaduyeckue U  aAHATUTUYECKUE
METOABI ISl PELICHHUS YPAaBHEHUNW M HEPABEHCTB C
napaMeTpaMH, a TaKXke MHCCIeI0BaHue (QYHKIIH
METOJaMH MATEMATUYECKOrO aHAIN3A.

CTpouthb M HccjIeI0BaTh MAaTEMATHUYECKAE MOJEIH
peaNbHBIX CHUTyallud C IIOMOLIBIO YpPaBHEHUH,
HEPABEHCTB U CUCTEM C IapaMeTpaMu

IToBTOpEHME,
00001IEeHHE,
cHUCTeMaTH3alMs

3HAHUH
(12 v)

OCHOBHBIC IOHITUS U MCTOOBI KypcCa, 0606IHGHI/I€ u
CHUCTCMaTHU3al s 3HAHUU

MopaenupoBarb pealbHbIE CHTyallUM Ha S3bIKE
anreOpbl, COCTABJATH BbIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA M HX CHUCTEMBI II0 YCJIOBHUIO 3aJayy,
HCCI1e10BaTh IIOCTPOCHHBIE MOZEIH c
VICIIOJIb30BaHUEM arrapara anreopsl,
HHTEPNPETHPOBATH IOJYYCHHBIN PE3yJIbTar.
IIpumensaTs (QYHKUMKM [ MOICIUPOBAHUA H
UCCIIEI0BAHUS PEaIbHBIX IIPOLIECCOB.

Pemats mnpukiagHble 3ajadyd, B TOM 4YHUCJE
COLIMAJIBHO-PKOHOMHYECKOTO u dbuznYecKoro
XapakTepa, CpeacTBaMu anreOpbl 151

MaTEMATHYCCKOI'O aHaJIn3a
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IIpumepHas paGouas nporpamMma y4e0HOro Kkypca «I'eomerpus»

Henn n3yyeHust yueOHOro Kypca

I'eomerpust sBieTCSI OOHUM K3 0a30BBIX KypCOB HAa YPOBHE CpPEIHErO
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBACT BOZMOKHOCTh M3YUCHUSI JUCLIUILINH
€CTECTBEHHOHAYYHON HAINPABIEHHOCTH W MNPEIMETOB TyMaHUTApHOIO IMKJIA.
[TockonpKy  JOTMYECKOE  MBIIUICHHE,  (QOopMHUpyeMOe  TpU  H3yUYEHUH
0Oy4aIOIUMUCS MOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IOCTPOEHUU LIETIOYKH JIOTMYECKUX YTBEPKIACHUN MPHU PEIICHUU T'€OMETPUUYECKUX
3aJa4, yMEHHME BBIABUIATh W OINPOBEpPraTb TUIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a]a4 €CTECTBEHHOHAYYHOI'O LIMKJA, B YaCTHOCTU
¢uznueckux 3aaay.

Ilenp ocBoeHuss mporpammbl ydeOHOro kypca «l'eomerpusi» Ha
yIiIyONEHHOM ypOBHE — pa3BUTHE UHIUBUIYaJIbHBIX CIOCOOHOCTEHN 00yyarommxcs
OpU HU3YYEHUU TEOMETPHUH, KaK COCTABJISIIOWIEH MNpeAMETHOW  00JacTu
«Maremaruka u HHGOPMATHKa» Yepe3 00ecreueHre BOZMOXHOCTH TPHOOPETEHUS
U HUCIOJNb30BaHUA Oo0Jee TIIyOOKMX TE€OMETPUYECKUMX 3HAHMM U JCHCTBUH,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEITHOT0 Npo(heCCUOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopureTHBIMU 3aJayaMH Kypca T€OMETPUHM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

o paclIMpEeHHE IIPEACTABICHUS O TIE€OMETPUM KAaK YacTH MHUPOBOMU
KyJbTYpbl U (POPMUPOBAHUE OCO3HAHUS B3aWMOCBSI3H T'€OMETPUU C OKPYKAIOLIUM
MHUPOM;

o (dbopMupOBaHUE TPEACTABICHUS O MIPOCTPAHCTBEHHBIX (PUTYpaxX Kak O
BOKHEUIINX MATEeMATHYECKUX MOJEISAX, MO3BOJISIOMIMX ONHMCHIBATH W HU3Yy4aTh
pa3HbIe SBJICHUS OKPYKAIOIIEro MUpa; 3HAHUE MOHITHIHOIO anmnapara 1o pa3zieiy
«CTtepeoMeTpus» MIKOJIBHOTO Kypca Fr€OMETPHH;

o dbopMHpOBaHHE YMEHHUSA BIAJE€Th OCHOBHBIMU TOHSATHSIMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOICTBaMH; 3HaHHE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHATb, YMEHMs JOKa3bIBaTh TEOPEMbI M HAXOIUTh
HECTaHJIapTHbIE CIIOCOOBI pelIeHUs 3a/1aY;

o dbopMupoBaHHE yYMEHHMsI pacro3HaBaThb Ha YepTexax, MOJCNIIX U B
peaJbHOM MHpPE MHOTOTPAaHHUKM W  Tejla BpalleHWs; KOHCTPYUpPOBATh
reOMETPUUYECKHE MOJIENH;

o dbopMHpOBaHHE  TOHMMAHUS  BO3MOXKHOCTH  aKCMOMATHYECKOTO
NOCTPOCHUS MaTeMaTHYeCKHX TEeopHuil; (OpMUPOBaHHWE MOHMMAHUA POJIHU
aKCHOMAaTHKH MPY IPOBEJAECHUH PACCYKICHUN;

o dopMupoBaHHEe YMEHHUS BIAJETh METOJAaMHU JOKa3aTeNbCTB U
QITOPUTMOB PEILIEHUS; YMEHUS HX TMPUMEHSTh, NPOBOAUTH JOKa3aTelIbHbIE
pacCyXJeHHMs B XOJE pELICHUs CTEpEOMETPUYECKMX 3ajady MU  3aJad ¢
MPaKTUYECKUM COJIepKaHueM; (DOPMUPOBAHKME MPEJICTABICHUS O HEOOXOIUMOCTH
J0Ka3aTeNbCTB P OOOCHOBAaHMM MaTEMaTHYECKUX YTBEPXKICHUH U poiH
AKCMOMATHUKH B IIPOBEJICHUU JETyKTUBHBIX pPacCyKICHU;



o pa3BUTHE U COBEPILICHCTBOBAHME WHTEIICKTYaJbHBIX U TBOPUECKHUX
CIIOCOOHOCTEM 00y4Jaromuxcs, MOo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

o dbopmupoBanue  (QYHKIIMOHAIBLHOM  TIPAMOTHOCTH, PEIEBAaHTHOM
TEOMETPUM: YMEHHUS paclo3HaBaTh NPOSBICHUS TEOMETPUUYECKUX MMOHITHIA,
OOBEKTOB M 3aKOHOMEpPHOCTEW B pEalbHBIX >KU3HEHHBIX CHUTYallHsIX U MPH
U3YYCHUU JPYTrUX y4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, MOJEIMPOBAHUS  pPEAIbHBIX CHUTyallud, HCCIEIOBaHUS
MOCTPOCHHBIX MOJIEJIeH, MHTEPIIPETALINU MTOJTyUYEHHBIX PE3yIbTaTOB.

OcHOBHBIE cojiepkaTenbHble JIMHUU Kypca «I'eomeTpum» B 10-11 kimaccax:
«IIpsMble U MIOCKOCTH B IPOCTPAHCTBE», «MHOrorpaHHukmn», «Tena BpaleHus»,
«BekTopsl 1 KOOPAMHATHI B MPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBE.

ChopmynupoBanHoe B denepanbHOM rocy1apCTBEHHOM 00pa3oBaTEebHOM
CTaHJapTe€ CpeAHero oOlmero obpa3oBaHUs TPEeOOBAHHE «YMETb ONEPUPOBATH
HNOHSTUSIMWY», PEJIEBAHTHBIX TE€OMETPUH Ha YIIyOnEHHOM ypoBHE 00ydyeHus B10-11
KJIacCax, OTHOCHUTCA KO BCEM COJEpKaTeIbHBIM JHMHUSAM Y4YeOHOro Kypca, a
dbopMHpOBaHHE  JIOTMYECKUX YMEHUH  pacnpenensiercd He  TOJBbKO 110
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 Togam oOyudenus. Coaep:kanue oOpa3oBaHMUs,
COOTBETCTBYIOILIEE MPEAMETHBIM PE3YJIbTaTaM OCBOEHUS paboveil MporpaMmsl,
pacnpenenéHHbIM 10 ToJaM OOy4eHHs], CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI
KO BCEM OCHOBHBIM, NMPUHIMIHAIBHBIM BONpPOCaM OOydYaromuecss oOpaniainuch
HEOJJHOKPATHO. OTO TMO3BOJSET OPraHu30BaTh OBJIAJCHUE T€OMETPUUYECKUMU
HNOHATUSAMU U HaBBIKAMU TOCJIEAO0BAaTEIbHO M MOCTYIATENbHO, C COONIIOJACHUEM
IPUHLINAIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIKOYATh B OONIYI0 CHCTEMY
reOMETPUYECKUX NPEACTaBICHUNA OO0yYarolmuxcs, paciiupsisi W yrayomss eg,
o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon Kk M3y4eHHIO T€OMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

—co3aarh ycioBus i auddepeHnmmanyi  00ydeHus, IOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeNbHBIX MOPOrpamMM; OOECHeYuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOINIEH yueOHoro npeamera «MareMaTukay;

— MOATOTOBHUTHh OOYYAIOIMIUXCS K MPOJOJDKECHUIO H3yYeHUS MATEeMAaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

B VYueGHoM mutane Ha u3ydeHue yriyOonéHHoro kypca reomerpuu B 10-11
KJ1accax OTBOJUTCS 2 yaca B HEJENIO B TEUEHHUE KaXKJ0T0 T0/1a 00yUYeHHsI, BCETo 3a
nBa roja ooydeHust — 136 gacos.

Ilnanupyemble mpeAMeTHbIE Pe3yJbTATbl OCBOEHUS padoueit
NnporpaMmael (1o rogamM o0yueHus)

OcBoenue yueOHOro kypca «l'eomeTpus» Ha YpPOBHE CpPEIHEro OOLIEro
oOpa3oBaHUs JIOJDKHO OOECIeYuBaTh JOCTHXKEHHME CIEAYIOIIMX MPEIMETHBIX
00pa3oBaTeIbHbIX PE3YIHTATOB:
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10 KJIACC

o CBOOOJHO ONEpUpPOBaTh OCHOBHBIMH MOHSTHSIMH CTEPEOMETPUU IPU
pELIeHNN 334 U IPOBEJCHUN MaTEMaTHUYECKUX PACCYKICHUH.

o [TpuMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBHS U3 HUX IpH
pELICHNH T€OMETPUYECKHX 3a/1ay.

o KnaccudummpoBaTte  B3aMMHOE  pAaCIOIOKEHHE  TPSIMBIX B
IPOCTPAHCTBE; IIJIOCKOCTEH B MPOCTPAHCTBE; NPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

o CBOOOIHO oOmepUpoBaTh MOHATHUSIMH, CBS3aHHBIMH C yrjaMd B
MIPOCTPAHCTBE: MEXKTY MPSMBIMH B IIPOCTPAHCTBE; MEKITY MPSAMON U TUIOCKOCTHIO.

o CB0o0OOHO OMEepUPOBATh MIOHATHSIMU, CBSI3aHHBIMU Cc
MHOTOTpaHHUKAMHU.

o CB00OOIHO pacmno3HaBaTh OCHOBHBIE BUbl MHOTOTPAHHUKOB (MpU3Ma,
NUpaMua, NPSMOYTOJIbHBIN Napasuieenumne, KyO0).

o KnaccudpuinupoBaTe MHOTOTpaHHMKH, BBIOMpas OCHOBAHUSA IS
KJ1accu(ukanuu.

o CBOOOIHO oOmepupoBaTh MOHATHSIMH, CBA3AaHHBIMH C CEUYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO.

o BremonusaTe  mapauieapHOe,  LEHTPajJbHOE W OPTOTOHAIBHOE

IPOEKTUPOBaHWE (GUIYp Ha IJIOCKOCTh; BBINOJHATH H300pakeHUs (GuUryp Ha
IUIOCKOCTH.

J CTpouTh ceyeHUs] MHOTOTPAaHHHKOB pPa3jMYHBIMU  METOJaMH,
BBITIOJHATH (BBIHOCHBIC) TUIOCKHME YEPTEXKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BUI cBEpXY, COOKY, CHU3Y.

o BbluucnsaTh MIIOIIAaM TOBEPXHOCTEH MHOIOTpaHHUKOB (TpHU3Ma,
nupamuza), FeOMETPUUYECKHUX TeN ¢ IPUMEHEHUEM (HopMyJl.
o CBOOOHO OmEepUpoBaTh MOHATHSIMH: CUMMETpPUS B IMPOCTPAHCTBE;

IEHTP, OChb W IUIOCKOCTh CHMMETPHUU; IIEHTP, OCh M IUIOCKOCTh CHUMMETPHUH
burypsi.

° CB00OOJHO OMEPHPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM
Y KOOpAMHATaM B IIPOCTPAHCTBE.

° BBITIONTHATE NEHCTBUS HAl BEKTOPAMHU.

° Pemate 3amaum Ha A0Ka3aTeIbCTBO MaTeMATHUECKUX OTHOIICHHUM H

HaXOXACHHUC TI'COMCTPHYCCKUX BCINMYMH, IPUMCHAA HW3BCCTHBIC MCTOABI IIPH
PEIICHUN MAaTCMATUYCCKUX 3a/1a4 ITOBBIIICHHOT'O U BBICOKOI'O YPOBHS CIIOKHOCTH.

° IIpumeHaTs mpocTEedlIne IMPOrpaMMHBIE CPEICTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3aay.
o W3BnekaTh, NpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH MH(POPMAIUIO O

MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTypax, MpEeJCTaBICHHYIO Ha YepTexax U
pUCYHKaX.

o [IpuMeHATh TONYYEHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATh U
aHAJM3UPOBATh PEAJIbHBIEC CUTYAlIMH, IPUMEHATh U3YUYEHHbIE TIOHATUS B MPOLIECCE
MOKMCKA PEeIlIeHUs MaTeMaTUu4ecku cHopMyInpoBaHHOM MPOOIEMBI, MOACIUPOBAThH
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pCajIbHBIC CUTyallMH Ha A3BIKC I'COMCTPUH, UCCIICAOBATH ITOCTPOCHHLIC MOACIIN C
HCIIOJIB30BAHUCM I'COMCTPHUUCCKHUX MOHATHH U TCOPCM, aIlriapara aJIFe6pI>I; peaaTb
MPAKTHYCCKUC 3a/1a4, CBA3dHHBIC C HAXOXKXIACHUCM I'COMCTPHUIYCCKHUX BCIIMYHNH.

L Nmets MMpCaACTaBJICHUA 00 OCHOBHBIX dTamnax Pa3BUTHA TCOMCTPHUU KAK
COCTaBHOM 4acTH (bYHI[aMeHTa Pa3BUTHA TEXHOJIOTUH.

11 KITACC

o CBoOonHO ONEepUpPOBATh MOHATUSAMH, CBSA3aHHBIMU C
WIMHIPUYECKON, KOHUYECKOM U c(heprueckod MOBEPXHOCTAMHU; OOBSICHITH
CHOCOOBI MOTYYEHHUSL.

o OnepupoBaTh TMOHATUSIMH, CBS3aHHBIMM C TEJaMH BpAILlCHUS:
HUJIMHAPOM, KOHYCOM, Chepoii U IIapoM.

o Pacno3naBaTth Tena BpamieHus (IWIMHAP, KOHYC, cepa u map) u
OOBSICHAITH CIIOCOOBI MOJYYCHUS TEJ BPAIICHUS.

o KinaccudunmpoBats B3auMHOE PacnoyiokeHue chepbl U MIOCKOCTH.

o BbIYuCIISITh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TEJ BPAIICHUS;

00BEMBI M IUIOUIAJM TIOBEPXHOCTEH MHOTOTPAaHHUKOB W TeJl BpallEHUS,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (DOPMYII.

o CB0OOOIHO ONEpUpoOBaTh MOHATUSAMH, CBI3aHHBIMU C KOMOWHAUUSAMHU
T€JI BpAIIEHUS U MHOTOTPAaHHUKOB: MHOTIOTPAHHMK, BIIMCAaHHBIA B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAST B MHOTOTPAHHUK WM TEJO
BpALLCHHUS.

o BbIYUCHIATE COOTHOIICHHUS] MEXIY IUIOHMIAASMU TOBEPXHOCTEH U
00BEMaMU MOAOOHBIX TE.
o N306pakath u3ydaembie (DUTYpBI; BHITIOJHATH (BBIHOCHBIC) TIJIOCKUE

YEPTEKU M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (DUTYp: BUI CBEpPXY, COOKY, CHU3Y;
CTPOUTH CEYEHUS TeJl BpALICHUSI.

o W3BnekaTh, MHTEPIPETUPOBATh U MPEoOpa30BbIBATh MH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

o CB00OOIHO OMIEpUPOBATH OHITHEM BEKTOP B IPOCTPAHCTBE.

o BrITIONTHATH orniepauu HajJ BEKTOPAMH.

o 3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.
o Pemath reomeTpuyeckre 3adayd Ha BBIYUCIICHUE YIJIOB MEXIY

MNpAMBIMHA W IINIOCKOCTAMM, BBIYHMCJICHHC paCCTOHHI/Iﬁ OT TOYKH OO0 IINIOCKOCTH, B
CJIOM, Ha IIPUMCHCHHUEC BEKTOPHO-KOOPANMHATHOTI'O MCTOdA IIPHU PCIICHHUH.

o CBOOOMHO oOmepupoBaTh MOHITHUSMHU, CBS3aHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE; 3HATh CBOWCTBA JBUKCHUU.
o BBITIOJTHATh W300pa)K€HHWsT MHOTOTPAHHMKOM WM TeJl BpalleHus MpH

napajieIbHOM TIEPEeHOCe, IIEHTPAIIBHON CUMMETPHUH, 3€PKATbHON CUMMETPHH, TIPU
MOBOPOTE BOKPYT MPSIMOIA; peoOpa3oBaHus TI0100UsI.
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o CTtpouTh ceueHHs] MHOTOTPAHHMKOB M TEJl BpAICHUS: CEUCHUS
UWIMHApa (MapajuielbHO M NEPHEHAUKYJISIPHO  OCH), CEYeHHs KOHyca
(mapasienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILMHY), CEUYCHHUs 1Iapa.

o Hcronb30BaTh METOABI IIOCTPOCHUS CEYEHMI: METOJ CIIEIOB, METOL
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEH MIIOCKOCTH.

o Jloka3bIBaTh FT€OMETPUYECKHUE YTBEPHKACHHUS.

o [IpumensTh reOMETPUYECKUE (axThbI JUISL peuieHus

CTEpPEOMETPUYECKUX 3a/1au, MPEJIOoIaraloliXx HECKOJIbKO IIAaroB PEIIeHUs, €CIu
yCIJIOBUSI IPUMEHEHHUS 3aJ]aHbl B IBHOM U HEABHOU (opme.

o Pemate 3asaun Ha JT0Ka3aTENbCTBO MAaTEeMaTUYECKUX OTHOIICHUN U
HAXOXKJIECHUE TEOMETPUICCKUX BEIIMUHNH.

o [TpumensTh IPOTrpaMMHBIC cpencTBa u AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1ay.

o [IpuMeHsATH MOJMyYEHHbIE 3HAHUS Ha TMPAKTHUKE: CpPaBHUBATH,
aHAIM3UPOBaTh W OLICHUBATh pEAIbHbIC CHUTYallUd; NPUMEHSITh U3yUYEHHBIC
MOHSTHUSI, TEOPEMbI, CBOICTBAa B MPOIECCE IMOUCKA pPEHICHUS MaTeMaTHYeCKU
chopMyIHpOBaHHON TPOOJIEMBbI, MOJIETUPOBATh PEAIbHBIE CUTYyallud Ha S3bIKE
T€OMETPHH,  HCCIEOBaTh  IMOCTPOCHHBIE  MOJEIW C  HCIOJIb30BAaHHEM
TCOMETPUUYECKUX TOHATHH W TEOpeM, armapaTa aareOphl; periaTh MPaKTHICCKUE
3aJ1a4u¥, CBSA3aHHBIC C HAXOKICHUEM T€OMETPHUICCKUX BEITMUNH.

o WmeTh nipeacTaBiacHUS 00 OCHOBHBIX dTarax pa3BUTHS T€OMETPUH KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

Copnepxanue yue0HOro Kypca (1mo roaam o0y4deHmusi)

10 KITACC

IIpsiMbIe ¥ MUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUS ~ cTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATMYECKOM TIOCTPOCHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3auMHOe pacrnonoxeHrne npsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIMECH,
napajuyieJibHble W CKpelmmBaromuecss npsMblie. [Ipu3Hakn CKpemmBarOIMxcs
npsMbIX. [lapannenpsHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapAJIICIIbHbBIC
MpsAMBbIE B MPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX MPSIMBIX; NAPAJUIEIbHOCTD
NpAMOMl M TIOCKOCTH. [lapanmnmenbHO€ ¢ IEHTPAIBHOE MPOEKTUPOBAHHUE,
nzo0paxenue ¢uryp. OCHOBHbIE CBOMCTBA MapalIEIbHOTO MPOSKTUPOBAHUS.
N3o0paxkenne Quryp B MapajjiebHOM MPOEKIUHU. YTJIbl C COHANpaBICHHBIMU
CTOPOHAMHM; Yrojd MEXKAYy MpsSMbIMA B TpocTpaHcTBe. [lapaienbHOCTh
TUIOCKOCTEM: TMapajleibHbIE IIJIOCKOCTH; CBOMCTBA IAPAIUIENBHBIX ILIOCKOCTEM.
[Ipocreiiline  mpOCTpaHCTBEHHbIE  (UIypbl  HA  IJIOCKOCTH:  TETpa’Jp,
MapajIeICUIET; IOCTPOCHUE CEUCHUM.

[lepneHIUKYASIPHOCTD NPSAMON U IUIOCKOCTH: NEPICHAUKYJIIAPHBIE IPSMbBIEC B
MIPOCTPAHCTBE, MPSAMBIE MapaUIeJbHBIE W NEPIEHAUKYJAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TeEOpemMa O NpsMOU
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MEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpTtoronajiibHOe IIPOEKTUPOBAHHE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE
OT TOpsMOM 7O  IUIOCKOCTH,  TOPOEKIUs  (GUIyphl HA  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IJIOCKOCTEW: MPHU3HAK  MEPHEHIUKYJIAPHOCTH  JIBYX
IIoCKOocTer. TeopeMa 0 TpEX MEPIEHIUKYIApax.

VYribl B MPOCTPAHCTBE: YroJl MEXKIY MPSIMOM M IUIOCKOCTBIO; BYTPAaHHBIN
yIroJ, JUHEWHBIN YIOJl JIBYTPAHHOTO yTiia. TPEXTPaHHBIA U MHOTOTPAHHBIE YTJIbI.
CBoiicTBa TIUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXTPAaHHOTO yria. TeopeMbl KOCMHYCOB W CHUHYCOB JUIA
TPEXTPAaHHOIO yria.

MHOrorpaHHuKH

Buapsl MHOTOrpaHHUKOB; pa3BEPTKA MHOrorpaHHuka. llpusma: Nn-yronpHas
npu3Ma; rpsiMasi 1 HaKJIOHHAs MPU3Mbl; OOKOBas U MOJIHAsI MOBEPXHOCTh MPU3MBI.
[Tapayuienenunesn, NpsSAMOYTOJNbHBIA — IMapajulelenuIe]] M €ro  CBOMCTBA.
Kparyaiime myTM Ha NOBEPXHOCTM MHOIOrpaHHMKA. Teopema Oilepa.
[TpoctpanctBenHnas Tteopema Iludaropa. Ilupamupa: n-yrojnpHas mHOUpaMHIIa;
npaBwibHas U yced€HHass nupamuabl. CBoilcTBa pébep U OOKOBBIX TIpaHeEil
IpaBWIbHOW NHpaMubl. [IpaBuiIbHBIE MHOTOIPDAHHMKH: IPaBUJIbHAS IpU3Ma U
IpaBWIbHAs NUPaMHUAA; NPAaBWIbHAS TpPEyroyibHas NUpPaMUAAa W IPABUIIBHBIN
teTpa’ap; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOIPAHHHMKAX: OKTa’p,
JOEKadIp U UKOCAdIpP.

Bbluucnenve 3I€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, AUaroHaid, VYTJbl.
[Inomans OOKOBOW MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MNPSAMOW IMPHU3MBI,
IJIOLIAJAh OCHOBAaHMM, TeopemMa O OOKOBOW MOBEPXHOCTU MPSIMOM TMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MNUPaMUIBbI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IbI.

CummeTpuss B NPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM  IPABUJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CHUMMETPUS
napajuieenune a, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPUS IPAaBHIBHON
UpamMuIbl.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsTHA: BEKTOp B IPOCTPAHCTBE;, HYJIEBOW BEKTOpP, JJIMHA HEHYJIEBOI'O
BEKTOpPA; BEKTOPHl KOJUIMHEAPHBIC, COHAIIPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€HCTBUS ¢ BEKTOPAMHU: CIIOKEHUE
Y BBIUMTAHHUE BEKTOPOB; CyMMa HECKOJIBKMX BEKTOPOB; YMHOJKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOKEHHS BEKTOpOB. CBOKCTBA YMHOKEHUSI BEKTOPA Ha YHCIIO.
IToHsaTMEe KOMIUTaHApHBIE BEKTOpHI. [IpuM3HAK KOMIUIAHApPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pasloOKEHMM BEKTOpa II0  TPEM
HEKOMIUIaHAapHBIM  BekTopam. [IpsmoyrompHas cucrtema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexXay Bekropamu. CKalspHOE NPOU3BEIECHUE
BEKTOPOB.
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11 KJIACC

TeJsia BpalmeHus

IlonsATHA: UIWIMHOPUYECKAs IIOBEPXHOCTb, KOHMYECKAas II0BEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrolue moBepxHocTed. Tena BpalleHUs:
WIMHApP, KOHYC, YCEUEHHBIM KOHYyC, cdepa, map. B3aumHoe pacmosokeHue
cepbl M IUIOCKOCTH; KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Tten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummetpusi cepsl u
mapa.

O6béM. OcHoBHBIE CcBOMcTBa 00bEMOB Ten. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW MpPU3MBbI, WIWHIpA, TUpaMUIbl U KoHyca. O0BEM 1mapa U IIapoBOro
CETMEHTA.

KoMOuHanmu Tten BpaiieHUss M1 MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHApP, ONHCaHHas oOKojo InuuHapa. llepeceyenne cdepsl M mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbro. [loHsATHE MHOrOrpaHHUKa,
ONKMCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHUK WJIHA TEJO
BpaLICHUS.

[Inomanpk NOBEPXHOCTH LMJIMHJIpPA, KOHYyCA; IJIOUIab cepbl U e€ yacTeil;
[Tonobue B mnpoctpaHcTBe. OTHOLIEHHE OOBEMOB, IUIOMIAJEH MNOBEPXHOCTEH
nonoOHeIXx Quryp. IlpeoOpazoBanne mnomodusi, romoreTus. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHne ce4eHWil MHOTOTPaHHUKOB U TeJl BpAlICHHS: CEUYEHHUS
UMIMHApa (MapajulelbHO M NEpPHeHAUKYJISIPHO  OCH), CEYEHHs KOHyca
(mapaiienbHOE OCHOBAaHUIO U IPOXOJSLIEE YEpe3 BEPIIMHY), CEUYEHMs Iapa;
METO/Abl  MOCTPOEHUS  CEUYEHM: METOA  CJIEeNO0B, METOJ  BHYTPEHHETrO
IIPOEKTUPOBAHMSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpancTBe. Omnepanuu Haja BeKTopaMH. BekTopHoe
YMHOXEHHUE BEKTOpoB. CBOICTBa BEKTOPHOIO YyMHOXeHUA. lIpsMoyronbHas
cucreMma KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. PaznokeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TPH PEIICHUH T'€OMETPUUECKHUX
3a1ad.

JIBUKeHUs B IPOCTPAHCTBE

JIBixkeHus: mpocTpancTBa. OTtoOpakeHus. J[BUXKEHUS U PaBEHCTBO (UTYP.
OOmue cBoicTBa JBW)XKEHUH. Buabl JBWXEHUN: TapauiebHBIA TEpPEeHOC,
LEHTpaJIbHAsE CUMMETPHS, 3€pKajibHasd CUMMETPUS, TOBOPOT BOKPYI IPSAMOM.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.
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TemaTu4eckoe NJIAHUPOBAHUE Y4eOHOI0 Kypca
(o roxam o0y4eHmust)

10 KJIACC (68 uyacoB)

Ha3Banue pasaena
(TembI) Kypca
(K0JIM4€eCTBO YaCOB)

OcHOBHOE coJiep:KaHue

OcHoOBHBIE BU/IbI AeSITEJILHOCTH YUAIUXCSI

BBenenue B
CTepeoMeTPHUI0
(18 1)

OcHOBHBIE IPOCTPAHCTBEHHBbIE QUIYPBHI.

[loHaTnst cTepeoMeTpuu: TOYKa, MpsMasd,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE MTpaBUia
U300pKEHHsI  HAa  PUCYHKE  IUIOCKOCTH,
napajuieNIbHbIX MPSAMBIX (OTPE3KOB), CEPEIUHbI
OTpe3Ka.

[lonsrus: NepeceKaroIInecs IJIOCKOCTH,
nepecekarmuecss OpsiMasi M IUIOCKOCTB;
MOJIYIPOCTPAHCTBO.

MHoOrorpaHHuKy, H300paKeHHUE MPOCTEUITUX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIONTUX
00OBEKTOB.

AKCHOMBI  CTepeOMETPpUH U
CJICICTBUA U3 HUX.

CriocoObl 3a/laHus TPSAMBIX M TUIOCKOCTEH B
MIPOCTPAHCTRE.

O0603HaueHUS PSIMBIX U TNIOCKOCTEH.
Ceuennsi. M3o0paxeHue ceUyeHUM MUPAMUbI,
Ky0a U MpHU3MBI, KOTOPbIE MPOXOIAT 4Yepe3 UX
péopa. N3o0paxenue nepeceyeHus
TOJIYYCHHBIX  IUJIOCKOCTEW. PackpammBaHue

nepBble

Omnpeneasitb TUIOCKOCTh Kak (Qurypy, B KOTOpOW

BBITIOJIHACTCA INNIAHUMCTPHA.

JMeaaTp  OpoCTEHIIME  JIOTUYECKHE  BBIBOJABI U3
aKCHOMAaTUKH MJIOCKOCTH.
IIpuBoguTh pUMEPBI peanbHbIX 00BEKTOB,

uJieanu3auen KOTOPBIX ABJISIIOTCS aKCHOMBI TEOMETPUH.
N3yyarb, NPUMEHATH IPUHLHUIIBI IOCTPOCHUS CEYEHUN.
Hcnoab3oBaTh 1U1s1 HOCTPOCHUSI CEYEHUN METOJI CIIEIOB,
METOJl BHYTPEHHETO INPOECKTUPOBAHUSA, METOJ IEepeHOoca
CEKYIIEH TIIOCKOCTH.

Pemars crepeoMeTrpuyecKue 3aJadd: Ha OIpEICIIeHUuE
BHJIA CEUCHMS U HAXOXKJICHUE €TI0 IIOIIAIHN.
AKTyaau3upoBaTb (akTl W METOJbl IJIAHUMETPUH,
pEJeBaHTHBIE TEME, IPOBOANUTH AHAJIOTUU.
HUcnoab3oBare Ipu  pelIeHUH  3a7ad
IJIaHUMETPUUYECKUE (PaKThl U METOJIbI:
Teopembl @asieca U O NPONOPLMOHATIBHBIX OTPE3KaX.
AJITOpUTM JIeJIEHHWsT OTpe3Ka Ha N  pPaBHBIX YacCTEW.
Teopema Menenas.

PaBHOOEpEHHBIN TPEYrOJIbHUK. PaBHOCTOpOHHMI
TpeyroiabHuK. [IpsiMoyronsHbIil TpeyrosbHUK. CBOMCTBO

CIeAYIOIINe
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MMOCTPOCHHBIX CEUCHUIN PA3HBIMHU LIBETAMMU.
MeTtoa cjienoB AJis1 NMOCTPOEHUS] CEYEHUIA.
CBoiicTBa epecevyeHruid NPAMBIX U MJIOCKOCTEM.
[locTpoeHue ceueHuid B mupamujie, Kyde Mo
TpéM ToukaM Ha péOpax. Co3gaHue BBIHOCHBIX
YEPTEXKEN U 3aMKUCh IIAarOB NOCTPOECHUS.
IToBTOpEHME MIIAHMMETPHUH.

Teopema O MNPONOPLHOHAIBHBIX OTpPE3KAX.
[Tonobue TpeyronpHuKOB. Teopema MeHenasl.
Pac4€tel B ceUeHUAX HA BBIHOCHBIX YEPTEKAX.

CpenHel NWHUM TpeyroibHuKa. CBOWCTBO OMCCEKTPHUCHI
yria TpeyrojbHruka. CBOMCTBO MEAMAH TPEYTrOJIbHUKA.
[Ipu3Haku no100us1 TPEYTOJILHUKOB.

Ionyuats mnpencraBjeHuss 00 OCHOBHBIX 3Tamax
pPa3BUTHS T'€OMETPUM KaK COCTaBHOM yacTu (GyHIAaMeHTa
Pa3BUTHS TEXHOJIOTHIA

Hctopus pa3BUTUSA [JIAHUMETPUU u
CTEPEOMETPUU
B3aumHoe B3anmHoe  pacnonoxkeHue MPSMBIX B | KitaccupuuupoBars B3aMMHOE PACHOJIOKEHUE MPSIMBIX
pacnosioxKeHue npoctpancTBe. CKpEIIMBAIOIIKUECS MPSMBIE. | B MIPOCTPAHCTBE, WJUIIOCTPUPYS] PUCYHKAMHU W TPUBOIS
NPSAMBbIX [Ipu3HaKK CKPEIUBAOIINXCSA MPSIMBIX. MIPUMEPHI U3 PEATTBHOM KU3HMU.
NMPOCTPAHCTBE [TapayutennbHple  TpsiMble B OpOCTpaHCTBE. | [loKka3bIBaTh  TEOpEMYy O CYyIIECTBOBAHUU U
(2 9) Teopema 0 CylIECTBOBAaHUM U €AUHCTBEHHOCTH | EIMHCTBEHHOCTH NAPaJUIEIbHOW IIPSMOM, IPOXOASLIEH
IpAMOM  TNApajUuIeIbHOW  JTAaHHOM  MPSAMOM, | Yepe3 TOYKY NPOCTPAHCTBA M HE JIEXkKaIleW Ha APYrou
MPOXOSIIEN Yepe3 TOYKY MPOCTPAHCTBA M HE | IPAMOM; JIEMMY O [EPECEUYCHUM IUIOCKOCTH JIBYMS
JeXalle Ha JaHHOM mpsAmoM. JlemMma o | mapauleIbHBIMUA — IIPSMBIMU; TeOpeMy 0  TpEX
IIepEeCEYEHNUN MapajiyIeIbHbIX MPSMBIX | HAPAJUIETbHBIX IPSAMBIX.
IUIOCKOCThIO. [lapamnenpsHOCTh Tpex npsMbIX. | JloKa3bIBaTh IIPU3HAK  CKPELIMBAIOLIMXCA  MPAMBIX,
Teopema o TpEX mapaJuIeIbHBIX MPSIMBIX. TEOPEMY O CKPEIIUBAOIIUXCS MPSIMBIX.
TeopeMa 0 CKpeIUBAOIIUXCSA MPSIMBIX. Jloka3piBaTh  TEOPEMY O  PABEHCTBE YIJIOB C
[TapannenbHoe npoekTHpoBaHue. (OCHOBHBIE | COHANIPABICHHBIMU CTOPOHAMH.
CBOMCTBA MapauIeIbHOIO MOPOCKTUPOBaHUS. | O0OBACHATH, YTO  HA3bIBACTCAd  MApAUICIIBHBIM U
N3o0paxkeHne pasHbIX (GUTYp B MapaUIeIbHOM | IEHTPAJbHBIM TPOCKTUPOBAHUEM U KaK BBIMOJHICTCS
MIPOEKIIUH. MPOEKTUPOBAHKUE (QUTYP HA TIOCKOCTh.

I{enTpanpHast TPOECKIUSI.

Jloka3bIBaTh CBOMCTBA MapalIeIbHOTO NPOESKTUPOBAHUS.
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Yron ¢ COHanpaBJIEHHBIMM CTOPOHAMH. YTOJI
MEXKy IPSIMBIMU.

3ajauyn Ha J10Ka3aTeNbCTBO M HCCIEAOBAHUE,
CBA3aHHBICE C pACHOJIOKEHUEM IMPSAMBIX B
IIPOCTPAHCTBE

N300paxxaTts B MapamuienbHOR
reOMETPUYECKUE (PUTYPBI.
Pematb crepeoMerpuueckue 3aJaud Ha JOKa3aTelIbCTBO
U UCCJIE0BAHKE, CBSI3AHHBIE C PACIOJIOKEHUEM IPSIMBIX B
IIPOCTPAHCTBE.

IIpoBoanTh 1OKa3aTENbHBIE PACCYKIEHUS MIPU PELICHUU

IMPOCKIMKN  PAa3HbIC

rCOMCTPUUCCKHUX  3aJa4d, CBA3dHHBIX CO B3dWUMHBIM
PAaCIIOJIOKCHUCM IIPSAMBIX B IIPOCTPAHCTBC.

CpaBHI/IBaTb, AHAJIU3UPOBATD H OI€CHUBATDb
YTBCPKIACHUA C OCJIbIO BBIAABJICHUA JJOT'HYCCKH

KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUM.
MopaeanpoBarh peagbHBIC CHUTYyallMd, CBS3aHHBIE CO
B3aMMHBIM PACTIOJIOKEHUEM TIPSMBIX B MPOCTPAHCTBE, HA
SI3BIKE TEOMETPHH.

HccnenoBath MOCTPOSHHBIE MOJIETH C HCIOJIb30BAHUEM
TCOMETPUUYCCKUX TMOHSATHN M TEOpEM, aImapara aareOphl,
U(PPOBBIX PECYPCOB.

IMonyuars npeacTaBjieHne 0 HEHTPAITBHOM
MPOCKTUPOBaHUM U 00 wucTtopun padboOT MO TEOPHH
MEePCIEKTUBBI

MapaanenbHocTH
NPAMBbIX
IUIOCKOCTEH

NPOCTPAHCTBE
(4 )

H
B

[TonsTus: MApaJUICIbHOCTh  OPSIMOW U
IJIOCKOCTH B POCTPAHCTBE.
[TpusHax [apaJUIEIIbHOCTH PAMOMN u

m1ockoctr. CBOMCTBA MAapajuIeIbHOCTH IIPAMOM
Y TUIOCKOCTH.
['eoMmeTpuyeckue 3agauv Ha BBIYHUCICHUE W
J10Ka3aTeNbCTBO, CBS3aHHbBIC C
NapaJyIeIbHOCThIO TPSIMBIX W ITUIOCKOCTEH B
IPOCTPAHCTBE.

KunaccunpuumpoBars B3aMHOE pacionoKeHNUE NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE, MPUBOAS COOTBETCTBYIOLIME
MIPUMEPBI U3 PEATBHOMN KU3HHU.

DopMyJUPOBATH ONPEACICHNUE NaPATUIETbHBIX MTPAMOMN U
IIJIOCKOCTH.

Jloka3piBaTh TIPU3HAK O NAPAJUIEIBHOCTH TMPAMON H
IJIOCKOCTH; CBOMCTBa MapajuIeIbHOCTA TPSAMOU U
IIJIOCKOCTH.

Pemiath crepeoMeTpuyecKkue 3aJauyd  BBIYUCICHHUS U
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[IocTpoeHue cedeHUs, NPOXOIAILEro 4epes
JAHHYIO IIPSIMYIO HA 4EPTEKE Y MapaJLIEITBbHOIO
apyrod  npsaMou.  Pacuér  OTHOILIEHWHI.
[lapannenbHass MpPOEKUMs, NPUMEHEHHE JUIS
IOCTPOEHHUS CEYEHMN KyOa U napajuiesenuneaa.
CBolicTBa napasuiesienuIe a u Ipu3Msl.

[TapayiensHble IIJIOCKOCTH. [Tpu3Haku
NapaJJIeNbHOCTH JIBYX IIOCKOcTel. Teopema o
[1apajuIeIbBHOCTH 51 €UHCTBEHHOCTH
IUIOCKOCTH, IPOXOIAINEH Yepe3 TOYKy, He

OPUHAICKAIIYIO  JAaHHOW  IJIOCKOCTH  H
CJIIEACTBUS U3 HEE.
CBoiiCTBa NapajuIeNbHBIX  IUIOCKOCTEM: O

MapaJuUIeIBHOCTH IPSAMBIX IIEPECEUYEHUS IpHU
IIEPECEUEHNH JBYX IMAPAJUIENBHBIX IJIOCKOCTEN
TpeThel; 00 OTpe3Kax MapaieIbHbIX NPAMBIX,
3aKITFOUYEHHBIX MEXKY napajuieIbHbIMU
IJIOCKOCTSAMM; O IIEPECEUYEHUHN NIPSMOU C ABYMS
napaJuyIeIbHbIMH IUIOCKOCTSIMU

JI0Ka3aTeNbCTBO, CBSI3aHHBIEC C MApAIIEIbHOCTHIO MPAMBIX
Y IUIOCKOCTEN B TPOCTPAHCTBE.

Pemarh npakTuyeckue 3alaud Ha MOCTPOCHUE CEUCHUU
Ha YepTexax TeTpadapa U napajuiesIenuIe1a.

Pematp crepeoMeTpuyecKkue 3ajauyM, CBS3aHHBIE C
MOCTPOEHUEM CEYEHUH MIIOCKOCTHIO.

IIpoBoauTL JOTUYECKH KOPPEKTHBIE JOKa3aTebHbIC
pacCyXJIeHUsT TpU PEHICHUH TEOMETPUYECKUX 3ajad
CBSI3aHHBIX C APAJLIEIbHOCTHIO MIJIOCKOCTEN.
CpaBHUBATL M aHAJIM3MPOBATH PEAIbHBIC CHUTYalHH,
CBSI3aHHBIC C MAPaJUICIbHOCTHIO MPSMOU M TJIOCKOCTH B
MPOCTPAHCTBE, MOAEJMPOBATH peEalibHbIC CHUTYyalluu,
CBSI3aHHBIC C MAPaJUICTbHOCTHIO MPSAMOU M TIJIOCKOCTH B
MIPOCTPAHCTBE, Ha SI3bIKE T€OMETPUU

[epnenaukynspuoc | [loropenne:  teopema  Iludaropa  Ha | AkTyanusupoBarb (akTbl M METOAbI IUIAHUMETPUH,
Th  NPSAMBIX W | IUIOCKOCTH, TPUTOHOMETPHUS NPSIMOYTOJILHOTO | pEJIEBaHTHBIE TEME, IPOBOJAUTH AHAIOTHH.
IJIOCKOCTei B | TPEYTOJIbHUKA. ®opMyJIMpOBaTh ONpeleJeHUs: TEPHEHINKYISIPHBIX
NPOCTPAHCTBE CaoiicTBa KyOa u OpSIMOYTOJIBHOTO | MPSIMBIX B MIPOCTPAHCTBE;  ONPENENICHHE  MPSIMOH,
(20 u) napajuienenunesaa. Boruucnenue JUIMH | IEPIEHIUKYISIPHON K MJIOCKOCTH.
OTpe3KOB B  KyOe ©  TmpsMOyrosbHOM | Jloka3piBaTh. JeMMy O TEpIEHANKYISIPHOCTH ABYX
napauiesienumnee. napajuIeTbHBIX MPSMBIX K TPEThed MPSMO; TEOPEMBI O
[lepieHAUKYIAPHOCTh TPSIMONW M TUIOCKOCTH. | CBS3M  MEXAY MApPAUICIbHOCTBIO TPSAMBIX W HX
[Tpu3Hak TEpPNEHANKYISIPHOCTH TMPSAMON U | IEPIEHINKYISIPHOCTHIO K IMIIOCKOCTH.
wiockoctu. Teopema o cymecTBoBaHMM U | /lIoka3plBaTh:  TEOpPEMY,  BBIPAKAONIYI0  MPHU3HAK
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€IMHCTBEHHOCTH TMPSIMOM, MPOXOIAIIeH uepes
TOUYKY MPOCTPAHCTBA U TMEPHEHIUKYISIPHON K
TIOCKOCTH. [IM0CKOCTH M TepreHANKYIsIpHbIC
UM TIpsMas B MHOTOTpaHHHKAX.
[lepnieHauKyIAp U HAKIIOHHAS.

[TocTpoeHne mnepneHAMKYIsipa M3 TOYKH Ha
HPSIMYIO.

Teopema o Tpéx nepneHaukyisApax (npsmas u
oOpaTHas).

Yroa Mexay CKpelIUBaIOIIUMUCS TMPSIMBIMH.
[Touck  NEpHNEHAMKYISIPHBIX  OPSIMBIX €
MOMOIIBIO TEPIIEHANKYISIPHBIX MIIOCKOCTEH
OpToroHajibHOE IPOEKTHPOBAHUE.
[loctpoenne  cedeHuid  KyoOa,
OpaBWJIBHOM  MHpaMuAbBl  C
OPTOTOHAJIBHON MPOEKLHH.
CumMMeTpusi B TPOCTPAHCTBE OTHOCHUTEIBHO

IPU3MBI,
ITOMOUIBIO

IJIOCKOCTH. IImockoctn  cumMmeTpud B
MHOT'OIPaHHUKAX.

[Ipu3Hak NEPNEHAMKYIAPHOCTH IIPSAMOM U
IUDIOCKOCTH  KaK  CJHEACTBUE  CHUMMETPUM.

IIpaBriIbHBIE MHOTOIPAHHUKH.

Pacuér paccTossHMM OT TOYKM O IIJIOCKOCTH.
Crioco6sl OIyCTUTH NEPIEHANKYJISAPBIL:
CUMMETpHsl, CABUI TOYKU II0 ITApaJICIBbHOU
npssMor. CHBUT N0 HemapauleJbHOW MPSMOU,
VU3MEHEHUE PACCTOSTHUN

IIEPIICHIUKYJIIPHOCTA NPSIMOM M IUIOCKOCTH; TEOPEMY O
CyILLIECTBOBAHUH u €IUHCTBEHHOCTH IIPSIMOU,
MIPOXOJAIIEH Yepe3 NaHHYI0 TOYKY U NEPHEHIUKYISAPHON
K JIaHHOU ITOCKOCTH.

MN300paxkaTh B3aUMHO NEPHEHAUKYISPHBIE MPSMYIO M
IIJIOCKOCTb.

DopMyJIMPOBATH  CBOWCTBO
OTHOILIEHHIO K IIOCKOCTH.
IHoayyaTs npeacraBjeHre O 3HAYCHUN NEPIEHAUKYIIIpa
UL Ipyrux oOnacteid Hayku ((pu3MKa, SHEPreTHKa,
Ja3epHble TEXHOJIOTUH), B pealbHOM >KU3HU (TEXHHKA,
OKpY’Karolas 00CTaHOBKA).

Jloka3pIBaTh YTBEPKICHUSA, CBS3aHHBIE C IPOEKIUEN
NpAMOM Ha IUIOCKOCTh, HEMEPHEHIUKYISIPHYIO K J3TOH
MIPSAMOM.

Jloka3pIBaTh TEOpEMY O TpPEX MEPIECHIUKYIAPAX U
TeopeMy 0OpaTHYIO TEOpEME O TPEX MEPIECHIUKYIApax.
IMoayuars  mpeacraBjeHue 00  OPTOrOHaJIHLHOM
IIPOCKTUPOBAHUH.

Jloka3pIBaTh TEOPEMY O IPOEKIUU TOUKHU Ha IIPSAMYIO.
Pemiars crepeomeTpudeckue 3aJadM, CBSI3aHHBIE C
IIEPIIEHIUKYJIAPHOCTBIO IIPSAMOM U IIJIOCKOCTH.

Pemarh npukiianele 3a1a4m, CBA3aHHBIE C HAXOXKIEHUEM
Ir€OMETPUYECKUX BEJIIMUHH.

Pematrs crepeomeTpuuecKkHe 3aJauM, CBS3aHHBIE C
IIPUMEHEHUEM TEOPEMBI O TPEX NEPHEHAUKYISAPAX,
HaXO0XXJICHUEM PACCTOSIHUN, IIOCTPOCHUEM MPOCKLIUHM.
CpaBHUBATBh U AaHAJM3UPOBATH YTBEPKICHUS C LEIBIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX M HEKOPPEKTHBIX

NepHeHANKYJIgpa 10
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PacCyKJICHUMU.

AHAJIU3MPOBATH U MOJEJIMPOBATH HA S3bIKE T€OMETPUH
peaibHbIC CUTYyalllH, CBSI3aHHBIC c
MEPIIEHAUKYIISIPHOCTHIO pAMON 151 TTIOCKOCTH;
HCCJIe0BATh TOCTPOCHHBIE MOJENH, B TOM YHUCIE U C
MCII0JIb30BAHUEM allfapaTa ajreopbl

Yribl U pAaCCTOAHUSA
(12 g)

[loBTOpeHue: yroa MexAy MpsSMbBIMH Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B MPOU3BOJIHLHOM
TPEYTOJIbHUKE, TEOpEMA KOCUHYCOB.
IloBTOpEHHUE: yroa Mexay CKpelIMBAIOIIMMUCS
IpsAMBIMA B TIPOCTpPaHCTBE. [ 'eomeTpuueckue
METO/Ibl BBIYMCIICHUS yTJIA MEXKAY MPSIMBIMH B
MHOT'OTPaHHHKAX.

JIByrpanueiil yroy. CBOMCTBO JIMHEMHBIX YTJIOB
JIBYTPaHHOTO yTJIA.

[leprieHIUKYIISIPHBIE TUIOCKOCTH.

CaoiicTBa B3aHMHO MEPIIEHAUKYJISIPHBIX
mIockocTer. [Ipu3Hak neprneHAuKyIIpHOCTH
IUIOCKOCTEN; T€OpEMa O NPSIMOU IEpPECEUECHUs
JIBYX IUIOCKOCTEM IMEPHEHAUKYISIPHBIX TPEThEH
IIJIOCKOCTH.

[IpsAMOyTonbHBIN NapaJuIeICINIIEe T, KyO;
U3MEpEHMUS, CBONCTBA MIPSIMOYTOJIBHOTO
napauienenunena. leopemMa O JaMaroHainu
MPSMOYTOJILHOTO napajuiesienunena 151

CJIEJICTBUE U3 HEE.

CrepeoMeTpuUeCKUE U TPUKIATHBIC 3a/1a4H,
CBSI3AHHBIE CO B3aUMHBIM  PACTIOJIOKEHUEM
MPSMBIX U TJIOCKOCTH.

AKTyaau3upoBatb (akThl U METOJbl IUIAHUMETPHH,
pPEJIEBAHTHBIE TEME, IPOBOJNUTH AHAIIOTHUU.
DopMyJIHPOBATH OIIPEACIICHUE ABYTPAHHOIO YyIJa.
Jloka3pIBaTh CBOVCTBO PaBEHCTBA BCEX JIMHEMHBIX YITIOB
JIBYTPaHHOTO yTJIA.

KaaccuguuupoBars JBYIpaHHBIE YIJIbl B 3aBUCUMOCTH
OT UX IPagyCHOU MEPHI.
®opMyJIHPOBATH OTIPENICIICHUE
MIEPIICHIUKYJIPHBIX TIJIOCKOCTEN.
Jloka3pIBaTh TEOPEMY O MPHU3HAKE NEPHEHAUKYIAPHOCTH
JIByX TIJIOCKOCTEM.

®opmyampoBaThp  CleICTBUE (M3  MpHU3HAKa) O
IIEPIICHIUKYJIAPHOCTH IIJIOCKOCTH, KOTOpas
MEPIEHAUKYJISIPHA TPSAMOM, MO KOTOPOM MEPECEKAIOTCA
JIBE IUNIOCKOCTH, OTH INIOCKOCTSIM.

Jloka3bIBaTh YTBEPXKICHUS O €r0 CBOMCTBAX; TEOPEMY U
CIEACTBME U3 HEE O AUArOHAIAX IPSAMOYTOJIBHOIO
napasuieJIenuneaa.

Pematrs crepeomeTpuuecKHe 3aJauM, CBS3aHHBIE C
MEPIECHINKYJIAPHOCTD NPSIMBIX U IJIOCKOCTEN, UCTIOJIb3YS
MJIaHUMETPUYECKUE (PaKThl U METO/IBI.

IIpoBoauTh JIOTMYECKH KOPPEKTHBIE JOKa3aTEIbHbIE
pacCyXJE€HUs IIpU PEIICHHWH TeOMETPUYECKUX 3a/]ad,

B3aMMHO
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[loBTOpEHME:  CKpPENIMBAIOIIMECS  MPAMBIE,
IapajulelIbHble  IUIOCKOCTH B CTaHAAPTHBIX
MHOTOIPaHHUKAX.

[Tapa napajyieIbHbIX ITOCKOCTEN Ha
CKPEILMBAIOLINXCSA MPAMBIX, PACCTOSTHUE MEKTY
CKpPECILIMBAIOIIMUMHUCS TPSMBIMA B  IIPOCTBIX
CUTYyalusX.

OnyckaHue MepHeHINKYISIPOB, BbIYUCICHUE
pacCTOAHUII OT TOYKM [0 TOYKH, TMPIMOI;
IIJIOCKOCTH.

Brruncnenue pacCTOsTHUM MEXIY
CKpCIIUBAIOIUMUCS TIPSIMBIMA C TOMOIIBIO
MEPIEHANKYJIIPHOMN TIIIOCKOCTH.

TpéxrpaHHbld  yroia,  HEpaBeHCTBA  JUIA
TPEXTPAHHBIX YTJIOB.

Teopema Iludaropa, Teopembl KOCHHYCOB U
CUHYCOB ISl TPEXTPAHHOTO YIJa. DJIEMEHTHI
cepuyeckoil  TeOMEeTpUU:  TIeoJIe3UUeCcKUe
JIMHUM Ha 3emiie

CBSI3aHHBIX C NEPIEHAUKYJIIPHOCTHIO IIJIOCKOCTEN.
AHaJIM3MPOBATH U MOJCJTHPOBATHL HA A3bIKE T€OMETPUU
peanbpHbIe CUTyaluu, CBSI3aHHbBIC c
MIEPIICHIUKYJIIPHOCTBIO MIPSMBIX U IIJIOCKOCTEN.
HcciienoBaTh MOCTPOCHHBIE MOJECIH, B TOM YHCIIE U C
UCIIOJIb30BaHUEM ammapaTa ajareopsl.

Pemiars npukiiaseie 3a1a4m, CBA3aHHBIC C HAXOXKIEHUEM
r€OMETPUYECKUX BEIIMYHUH

MHoOrorpaHHuKH Cucremaruzainus 3HaHui: MHororpannuk u ero | PaGorarb ¢ ydeOHUKOM: 3a/aBaTh BOIIPOCHI, JI€JaTh
(4 v) aneMeHTel. Ilupammpa. Buael  nupamun. | 3amedaHusi, KOMMEHTapUHU.
[IpaBunpHas nupamuaa. AHAJIU3MPOBATH PELICHUE 3a/1a4H.
IIpu3ma. Ilpsmas u HakIOHHAas 1puU3MbL | PHCOBAaTH BBITYKIBIE MHOTOIPAaHHUKM C 3aJaHHBIMHU
[IpaBunbHas MpU3Ma. [Ipsimoii | cBOIICTBaMU; BOCCTAHABIMBATH OOIIUN BHUJ BBHITYKIOTO
napasuielIeunesn, MPSIMOYTOJIbHBIM | MHOTOTPAHHMKA 10 ABYM €0 MPOEKIHUSM.
napajjienenunesn, Kyo. Jloka3bIBaTh CBOMCTBA BBIIYKJIOIO MHOTOTPAaHHUKA.
Beimyknble MHOTOrpanHuku. Teopema Oiiniepa. | PUcoBaTh  BBIYKJIBIE  MHOTOTPAHHUKM C  Pa3HOM
IIpaBuibHbIE 51 IIOJIyIIPABUIIBHBIE | SUIIEPOBOU XapaKTEPUCTUKOM; HCCJIe0BATh
MHOTOTPaHHHUKHU BO3MO>KHOCTH MOJIYYEHUSI PE3YJIbTATa MPU BAPbUPOBAHUU
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JTAHHBIX.

Jloka3pIBaTh CBOMCTBA NPaBUJIBHBIX MHOTOTPAHHHUKOB.
IlinanupoBarsb IIOCTPOECHUE IIPABUJIBHBIX
MHOTOTPAaHHHMKOB HAa MOBEPXHOCTAX IPYTHX IPABHUIIBHBIX
MHOTOI'PAHHHUKOB

BexkTopbl

MPOCTPAHCTBE
(6 w)

[lonsiTue BekTOpa Ha IJIOCKOCTH U B
MPOCTPAHCTBE.
CymmMa ©  pa3HOCTb BEKTOPOB, IPABUIIO

napajuleenune a, yYMHOXEHUE BEKTOpa Ha
YHCII0, Pa3ioXKEeHHEe BEKTopa Mo 0a3ucy Tpéx
BEKTOPOB, HE JICKAIINX B OJHOU MJIOCKOCTH.
CkansipHoe TpOU3BEACHUE, BBIYUCICHHUE YIJIa
MEXIy BEKTOPaMHU B POCTPAHCTBE.
[IpocTenmmue 3a1a4n ¢ BEKTOpaMu

AKTyanu3upoBatb (akThl U METOJbl IUIAHUMETPUH,
pPEJIEBAHTHBIE TEME, IPOBOJNUTH AHAIIOTUU.

OnepupoBarb NMOHATHUSIMHM: BEKTOp Ha IUIOCKOCTH U B
IIPOCTPAHCTBE; KOMIUIAHAPHbIE BEKTOpHL. [IpuBOAUTH
npuMepbl HU3NIECKUX BEKTOPHBIX BEITUUUH.

OcBauBaTh NpaBUJIa BHITIOJHEHUS AEHCTBUN CIOXKEHUS U
BBIUUTAHUS BEKTOPOB, YMHOXKEHUS BEKTOPA HA YHCIIO.
Jloka3bIBaTh NPU3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
Jloka3bIBaTh TEOPEMY O Pa3JIOKEHUH JIFOOOTO BEKTOPA IO
TpEM TaHHBIM HEKOMIUJIAHAPHBIM BEKTOPaM.

IIpyMeHATH NpaBUiIa BBINOJHEHUS JEHCTBUM CIIOKECHHS
Y BBIYMTAHUS BEKTOPOB, YMHOXKEHHUSI BEKTOpa Ha YHCIIO
IIPY PELICHUU 3a1a4.

Haxoanth KoOpauHATHI BEKTOpa B JIaHHOM Oasuce H
CTPOUTBH BEKTOP IO €r0 KOOPJAUHATAM.

BcenmoMHMTE onpesiesieHrue CKaJspHOr0 YMHOXKEHHUS U €TO
CBOWMCTBA. BBIUHCIATE ¢  IOMOIIBIO  CKAISIPHOTO
YMHOXKE€HUS [UJIMHBI BEKTOPOB, YIJIbI MEXIY HUMH,
YCTaHaBJIUBATh NEPIECHANKYISPHOCTh BEKTOPOB.
AHAJIU3MPOBATH U MOAEJIUPOBATH HAa A3bIKE T€OMETPUHU
peaqbHble CUTyallud, CBS3aHHbIE C  (U3UYECKUMU
BEKTOPHBIMU BEJIMUMHAMH.

HUcnonb30BaTh Npu  pPENICHWM 3a7ad, CBS3aHHBIX C
BEKTOpPaMU B NMPOCTPAHCTBE, IIaHUMETpUueckue (hakThl U
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MECTOAbI

JIBuKeHust
(2 9)

JIBr>kKeHUsT ~ TPOCTPAHCTBA.
JIBoKeHMsT W paBEHCTBO
CBOMCTBAa  JBIOKEHMH. Bwuapl  ABMKCHUU:
napajieIbHbINA HEPEHOC, LEHTpaJIbHAS
CUMMETpPHS, 3€pKajbHasi CUMMETPHS, MOBOPOT
BOKpyr mnpsimoil. IIpeoOpa3oBanus momo0us.
[Tpsimas u chepa Diinepa.
['eomeTpuyeckue 3amadu
JBAYKEHUS

OTtoOpaxeHus.
buryp. OOmue

Ha IIPUMCHCHHUC

CB000IHO ONEpPUPOBATH MOHATHIAMHU: OTOOpaKECHHE
NpPOCTpAaHCTBa Ha ce0s, JBWKEHUE IPOCTPAHCTBA;
LHEHTpaJbHAsl, oOceBasi M  3€pKallbHag CUMMETPHH,

napauieIbHBINA MEPEHOC; PABEHCTBO U Moa00ue Guryp.
Jloka3bIBaTh YTBEPXKICHUS O TOM, 4YTO IIEHTpajbHasl,
oceBass W 3€pKallbHAg CHUMMETPUH, TapaJICIbHBINA
MEePeHOC  SIBJISIIOTCS ~ JIBHDKCHUSIMH. BoinosHars
npeoOpa3oBaHus MOJA00US.

OmnepupoBaTh NOHATUAMMU: TIpsiMas U chepa Diinepa.
Pemath reomeTpuueckue 3agaydl C HCIOJIb30BAHUEM
JIBHDKCHUH.

HUcnoan3oBaTh 1pU  peIICHUU
MIPOCTPAHCTBA U UX CBOMCTBA.
CpaBHMBATBH U AHAJM3MPOBATH YTBEPKICHUS C LEIBIO
BBISIBIICHUS JIOTHYECKH KOPPEKTHBIX W HEKOPPEKTHBIX
pacCyKJICHUM.

HccaenoBaTh MOCTPOCHHBIC MOJICIH.

Hcnosib3oBaTh iU(POBBIE PeCYPChI

3aJa4 JABHXKCHMUS

11 kiacc (68 yacos)

Ha3Banue pa3saena
(Tembl) Kypca

OcHoBHOE coaep:xaHue

OcHoBHBIE BHU/IbBI ACATCJIbHOCTH YIYAIIIUXCH

(ko1M4ecTBO

4acoB)

AHaJuTHYeCKas [loBTOpeHue:  KOOpAMHATBI ~ BEKTOpa  Ha | AKTyaJu3upoBaTb (GakThl M METOAbl ITUIAHUMETPUH,
reoMeTpus IJIOCKOCTH U B TMPOCTPAHCTBE, CKAISIPHOE | pEII€BAaHTHBIEC TEME, TPOBOJUTH AHAJIOTHH.

(8 w) MIPOM3BECHUE BEKTOPOB, BbIUMCIIeHHE yria | CBOAMTH JICUCTBUS C BEKTOpaMU K aHAJOTUYHBIM
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MEXKly BEKTOPaMHU B IIPOCTPAHCTBE. Y paBHEHUE
IPSAMOU, TPOXOJALIEH YEPE3 1BE TOUKH.
YpaBHEHHE IUIOCKOCTH, HOpPMAajb, YpPaBHEHUE
IIJIOCKOCTHU B OTPE3Kax

BekropHoe MIPOU3BEICHUE. Jlunerinbie
HEPABEHCTBA, JUHEHHOE ITPOrPaMMHUPOBAHUE
AHQJINTUYECKAE METOABI pacuéra yrila MExXIy
NPSIMBIMA M TIJIOCKOCTSMH B MHOTOTPaHHUKAax.
dopmyia pacCTOSAHUS OT TOYKH A0 INIOCKOCTH B
KOOpAMHATax.

Haxoxnenue pacCcTosHM OT TOYKM [0
IJIOCKOCTH B KyO€ 1 IpaBUIILHOM MUpaMu/Ie

JIEUCTBHAM C UX KOOPJIMHATAMM.

BcnmoMHHMTB OnpeiesieHue CKaJspPHOrO YMHOXKEHHUS U €TO
CBOWMCTBA. BBIUUCIATE ¢  MOMOIIBIO  CKAISIPHOTO
YMHOXKEHUS JJIMHBl BEKTOPOB, YIJbI MEXIy HUMH,
YCTaHAaBJIMBATh MEPIICHANKYISIPHOCTh BEKTOPOB.
BpIBOOMTHL  ypaBHEHUE  IUIOCKOCTH U
PAcCTOSIHUS OT TOYKH JI0 TIJIOCKOCTH.

Pemarp 3amaun, codeTas KOOPAMHATHBIA W BEKTOPHBII
METO/IBL.

IIpoBOoaAMTH JIOTMYECKM KOPPEKTHBIE AO0Ka3aTeJbHbIE
PacCyKAeHUsA IPU PELICHUH I'€OMETPUUECKHUX 3a1ad Ha
MIPUMEHECHUE BEKTOPHO-KOOPIMHATHOTO METO/IA.
AHAJIM3MPOBATH U MOAEJIHUPOBATH HAa A3BIKE T€OMETPUU
peallbHbIE  CHUTYAIlUW, CBA3aHHBIE  BEKTOpAMU W
KOOpJIMHATaMH.

HcciienoBath NOCTPOECHHBIE MOJEIH, B TOM YHCIE U C
MCIIOJIb30BAaHUEM armapara ajareOpsl.

Hcnonb30BaTh KOMITBIOTEPHBIE IPOTPAMMBI.
3HAKOMUTBHCS C UCTOPUEN Pa3BUTUS MAaTEMATUKHU

popmyy

IToBTOpEHUE,
00001IEHUE
cucreMaTH3auus
3HAHMM

(8 1)

CedeHusi  MHOTOTPAHHUKOB: CTaHIApPTHbIE
MHOTOTPAHHUKHU, METOJ CJIEIOB, CTaHIAPTHbLIE
TUIOCKOCTH, TepeCceYCHUst MIPSIMBIX u
IUIOCKOCTEH

[TapayutennbHble  TpsIMBIE W TIJIOCKOCTH:
MapajuIebHbIE CEUYEHUS, PACUET OTHOIIEHUM,
YIJIbI MEXKAY CKPEUIUBAOIIMMUCS MPSIMbIMU
[leprieHAUKYNISpHBIE NPSMBIE W IIJIOCKOCTH:
CTaHJApPTHBIE Mapsbl MEPIEHIUKYIIIPHBIX
IUIOCKOCTEH U MIPSIMBIX, CHUMMETPUH

Crpouthb ceueHuUs.

Pemarts crepeoMeTpuyeckue 3aJayd Ha J10Ka3aTelIbCTBO
MaTEMaTUYECKUX OTHOILICHH, HaxO0XJICHUE
reOMETPUYECKUX BEIWYMH (JIJIMH, YIJIOB, IUIONIAJCH,
00BEMOB).

Hcnoab30BaTh Npy PEIICHUH CTEPEOMETPUUECKUX 3a7a4
MJIAHUMETPpUUECKUE (PAKThI U METOJIBI.

IIpoBoAUTHL JIOTMUECKH KOPPEKTHBIE JOKa3aTeIbHbIE
paccyXAeHus NMPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1ay.
CpaBHUBATBL U AHAJIU3MPOBATH PEAIbHBIC CUTYAIlMU U

49




MHOTOTPaHHHUKOB, Teopema 0 TpeX | BBIABIATh BO3MOKHOCTh €€ MOJICTUPOBAHUS Ha SI3BIKE
NEPICHANKYIAPaX, BBIYUCICHUS JUIMH B | TCOMETPHH.
MHOTOTPaHHHUKAX MopeaupoBarh peaqbHYI0 CHTYallUI0 Ha  SI3BIKE
[loBTOpeHME: TIOMATM  MHOTOYTOJIBHHKOB, | TECOMETPUH M MCCJAEI0BATH TOCTPOSHHBIC MOJIEIH, B TOM
dbopMynbl IS TUIOIMIANEH, COOOpaKeHWs | YHMCIIE M C UCTIOJB30BaHUEM armapaTa anreOphl.
o100usl. Hcnoab30BaTh  KOMIBIOTEPHBIE  MPOTPaMMBI  TIPH
[Tnomany cedeHnii MHOTOTPAHHUKOB: TIJIONIA/IM | PEIICHUH 3a/1a4.
MOBEPXHOCTEH,  pa3pe3aHus  Ha  4YacTH,
cooOpakeHusI o100us
00Bém O6bém  Tema. OObeM  mpsMoyroibHOro | CBOOOJAHO ONEepHupoBaThL MOHATHAMM: OOBEM Teia,
MHOTOTPAHHUKA napajuienenumnena. 3agaun 00 ynBoeHuHu Ky0a, o | 00bEM MPSAMOYTOJIBFHOTO MapalieIenuIea.
(10 g) KBaJpaType Ky0a; O TPUCEKIUH yTJIa. @opMyJIUPOBATH OCHOBHBIE CBOMCTBA OOBEMOB.

CrepeomeTpruyeckre 3aJaud, CBS3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO NapaAIJIENIECTIHUIIE 1A,
[Ipuknannbie 3a/1a4H, CBSI3aHHbIC C
BBIYHCIICHUEM 00bEMa MPSAMOYTOJIBHOTO
napasuielienunesa.

O0BEM NPAMON TTPU3MBI.

CrepeoMeTpruueckue 3aJauyd, CBSA3AHHBIE C
BBIYHCIICHUEM OOBEMOB  MPSMON  MPU3MBI.

[IpukmanHple 3aa4yu, CBS3aHHBIE C OO0BEMOM
IPSIMOM TIPU3MBI.

Boruncnenne 00BEMOB Ten € MOMOIIBIO
onpenenéHHoro uHTerpaina. O0bEM HaKJIOHHOU
MPU3MBI, TUPAMUIBI.

dopmyna o0béMa NHUPAMUIBIL.
00bEMOB MTUPaMUJI C OOIIIUM YTJIOM.
CrepeomMeTpruuecKkue 3a7adyu, CBSI3aHHBIE C
00bE€MaMU HAKJIOHHOW MPU3MBI, TUPAMUJIBI.

OTHoOIIIEHHUE

Jloka3pIBaTh TeopeMy 00 00BEME MNPSIMOYTOJIHLHOTO
napajuienenuneaa, CaeaCTBUs U3 Hee.

Pa3pe3aTh MHOTOTpaHHUKH, IEPEKIIAIBIBATH YACTH.
Pemath cTepeoMeTpHUUYECKHE 3aJavM, CBS3aHHBIC C
BBIYHMCIICHUEM o0BEMa PSIMOYTOJILHOTO
napajuiesenuneaa, Npu3Mbl.

CpaBHMBATbh U AHAJIU3UPOBATH YTBEPKICHUS C IEIBIO
BBISIBJICHUS JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
pacCykJICHUH.

AHAJIU3UPOBATH M MOAEJTHUPOBATH HA S3BIKE TEOMETPUU
peanbHBIE ~ CHUTyallud, CBfA3aHHBIE C  00BEMOM
MPSMOYTOJIBHOTO TTapaIeeTUIeaa, MPU3MbI, TUPAMHUIBL.
HccaenoBaTh MOCTPOCHHBIE MOJICIN, B TOM YHCIIE U C
HCITOJIb30BAaHUEM arapara aareopsl.

BbIBOAUTH OCHOBHYIO WHTETPAIbHYIO (OPMYITY IS
BBIYUCIIEHUS] O0BEMOB TEJL.

Jloka3bIBaTh TeOpeMy 00 00bEME HAKJIOHHOM MTPU3MBI Ha
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[Mpuknagnaeie 3amaun o teme «OOBEMBI TE»,
CBsI3aHHBIE C OOBEMOM HAKIIOHHOW MPHU3MBI,
TUPaAMUJIBI.

[Tpumenenue 00BEMOB.
paccTOSHUS JI0 TUIOCKOCTH

Breruncinenue

IIPUMEpPE TPEYTrOJAbHOM NPU3MBI M JUISI NPOU3BOJIBHOM
MIPU3MBI.

Jloka3pIiBaThL  TeopemMy: 00 o00BEME  TmUpamMuibl,
dbopMyIMpOBaTh CIEACTBUS U3 Hee: 00BEM yCEUEHHOU
nupamMubl.  BeiBoguTh  QopMyny it BBIYMCIICHHUS
00BbEMOB YCEUEHHOM MUPAMUIBI

Tena BpalllCHUSA.
Chepa wu map.
KomOunamusa  Tea
BpaleHust "
MHOTOTPAHHUKOB
(18 1)

[Munuaapuueckas MOBEPXHOCTh, OOpa3yrolue
WIMHIPUYECKOHN ITOBEPXHOCTH.
Hwmnuap. [lpsmon  kpyrosou
[Tnomanp MOBEPXHOCTU LMIIUHPA.
Konunueckass ~ MOBEPXHOCTS, oOpazyronue
KOHM4YecKoM mnoBepxHOocTH. Konyc. Ceuenne
KOHYyCa MIOCKOCTBIO, MapajlIeIbHON IIOCKOCTH
OCHOBaHMs. YcCeu€HHbI KoHyc. M300paxeHue
KOHYCOB M YC€UEHHBIX KOHYCOB.

[Inomans OOKOBOM MOBEPXHOCTH U TOJIHON
IIOBEPXHOCTHU KOHYCA.

CrepeomeTprueckre 3aa4y Ha 10Ka3aTENbCTBO
U BBIUMCIIEHHE, TOCTPOEHHUEM  CEYECHUH
WIMHIpPA, KOHYCA.

[Tpuxnanueie 3a1a4u, CBA3aHHbBIE C LIMIUHAPOM
Cdepa u map.

[Tepeceuenune cdepsl U 1mapa € IMIOCKOCTHIO.
Kacanue mapa u cdepsl miockoctbio. Bum u
M300paKeHHe 1apa.

VpaBaenue coepol. Ilnomans chepsl u eé
yacTeu.

CummeTtpus cepsl U mapa.
CrepeomeTprUyecKre 3aJa4i Ha I0Ka3aTENbCTBO

IATTAHIP.

CB0001HO OonepUpoOBaTh MOHATHUAMU: LUJIMHIPUYECKAS
MMOBEPXHOCTh, UIUHAP.
HN3yyarr  criocoObl
MMOBEPXHOCTH, LIUINHAPA.
MN300paxkaTh NUIUHIP U €TO CEYEHUS IIOCKOCTBIO.
CB0001HO oOmepupoBaThL MOHATHAMM: KOHUYECKAs
ITIOBEPXHOCTh, KOHYC, YCEUEHHBIM KOHyC. M3ydarts
CIOCOOBI MOTYYEHUsI KOHUYECKON TOBEPXHOCTH, KOHYCA.
HN300paxaTh KOHYC M €ro CEYEHHS IIJIOCKOCTBIO,
MPOXOASIIEH yepes OCb, 17§ IIJIOCKOCTBIO,
MEPIIEHAUKYIISIPHOM K OCH.

BoiBoauth GopMysbl Il BBIUMCIEHUS OOKOBOM W
IIOJIHOM MMOBEPXHOCTEN TEJI BPALICHUS.

Pemate crepeoMeTpuYECKHE 3aJauM, CBSI3aHHBIE C
TeJaMu BpAICHMs], HAXOXKJECHUEM IUIOmaau OOKOBOM U
IIOJIHOM TOBEPXHOCTH, [IOCTPOCHUEM CEUEHU.
Hcnonb30BaTh Npy pelieHUU 3a/1ad TUIAHUMETPUUYECKUE
(haKThl U METOJIBI.

CpaBHMBATBh U AHAJM3MPOBATH YTBEPXKICHUS C LEIBIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
PaCCYyX ICHUN.

AHAJIM3UPOBATH U MOJEJMPOBATH HA S3bIKE TEOMETPUU
peajbHble CHUTyallud, CBSI3AHHBIE C KOHYCOM W

IMOJIYy4YCHUA III/IJII/IH,Z[pI/I‘-IGCKOﬁ
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Y BBIYUCIICHHE, CBS3aHHbBIE CO c(hepoli U IIapoM,
MIOCTPOCHUEM MX CEYCHHHN TIIOCKOCTBIO.
[TpuknagHeie 3amayuu, CBA3aHHBIE CO cepor u

IIapoM.

[ToBTOpEeHHME: OKpPY)XKHOCTH Ha  IUIOCKOCTH,
BBIYKCIICHUSI B OKDPY)XHOCTH, CTaHIapTHBIC
moxoous

PaznmuuHble KOMOWHAIMKM TEd BpaIICHHS U
MHOT'OTPaHHHUKOB.

3agaun 1o TeMe «Tema M TMOBEPXHOCTH
BpaIeHUS

UUAIIMHPOM.
HccsienoBaTh NOCTPOCHHBIE MOJEIH, B TOM YHCIE U C
MCIIOJIL30BaHUEM anmapara anreOphl.

AKTyaau3upoBaTth (akThl W METOIbl IUIAHUMETPHH,
peJieBaHTHBIE TEME, POBOAUTH AHAJIOTUH.

CB00oaHO omepupoBaTh NOHATHAMHU: cepa u 1map,
LEHTp, paauyc, AMameTp cepsl u mapa.

HccaenoBaTh B3aUMHOE pacIojoXeHHEe cdepbl U
IIOCKOCTH.
DopMyJIMPOBATH ONPEJICIICHUE KAacaTEIbHON IIOCKOCTH
K cepe.
Jloka3pIBaTh TEOpPEMBI O CBOWCTBE W MPU3HAKE

KacaTeJIbHOM TJIOCKOCTH.

BoeiBoauTh (opmyny s BBIUUCICHUS TUIOMATU Chepbl
gyepes paauyc chepsl.

Pemars crepeoMeTpuueckue 3a7adyd, CBSA3aHHBIE CO
chepolt U mIapoM, HaxOXKACHUEM IUIomaau chepbl U e
gacTei, TOCTPOCHUEM CeUeHUN cephl U Iapa.
AHAJIM3UPOBATHh U MOJIEJIUPOBATH Ha S3bIKE T€OMETPUU
peanbHbIe CUTYyAINH, CBSI3aHHBIE C IIIAPOM U CHEPOH.
Pemath mpocThle 3amaud, B KOTOPBIX (DUTYPHUPYIOT
KOMOMHAITUHY TeJT BpaIlleHUsS U MHOTOIPAaHHUKOB.
HUcnoan3oBaTh npu pemIeHUH 3a7a4, CBA3aHHBIX CO
chepoii 1 mapom, MIaHUMETpHUIECKUe (GaKThl U METOIBI.
Pematrs crTepeoMeTpuyecKHe 3aJauM, CBS3aHHBIE C
TeJlaMH BpalleHUs, TOCTPOSHUEM CEUEHU TeJl BpallleHus,
C KOMOMHAITUSIMU TEJI BPAILIEHUS] 1 MHOTOTPaHHUKOB.
IIpoBoAUTHL JIOTMYECKH KOPPEKTHBIE JOKa3aTeIbHbIE
pacCy X JeHus TIPU PEIICHHWH TeOMETPUYECKUX 3ajad,
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CBSI3aHHBIX C NEPIEHIUKYISAPHOCTHIO IIJIOCKOCTEN.
AHaJIM3MPOBATH U MOJAEJIHUPOBATH HA SA3BIKE T€OMETPUU
peanbpHbIE CUTYalllH, CBSI3aHHBIE C MHOTOIPAHHUKAMM.
HcciienoBath NOCTPOCHHBIE MOJEIH, B TOM YHCIE U C
MCIIOJIb30BaHUEM ammapaTa ajareopsl.

Iaomaau
NMOBEPXHOCTH u
00bEéMBI  KPYIJIBIX
TeJ

(6 w)

O0BEM  1UIMHApA. 00 o00BéMe
MPSMOTO HWJIMHApA.

[Inomaan OOKOBOW M TMOJHON TMOBEPXHOCTU
HWIMHApA.

Beruuciienne o00BEMOB TEI € ITOMOIIBIO
onpenenéHHoro uHTerpana. O0nEM KoHyca.
[Inomanu OOKOBOM W MOJHOM MOBEPXHOCTH
KOHYCa.

CrepeoMeTpuueckue 3ajadd, CBSA3aHHBIE C
BBIYUCJIEHHEM 00BEMOB IMJIMHJIPA, KOHYCA.
[Ipuknanusie 3amauu 1o Teme «OOBEMBI U
TUIOIIAIN TIOBEPXHOCTEM TEIL.

OO6bEM 1mapa u mapoBoro cexropa. Teopema 00
o0BnéMe mmapa. [1nomanas chepsi.
CrepeomMeTpruuecKkue 3a7adyu, CBSI3aHHBIC C
BBIYHCICHHEM OOBEMOB Imapa, IIapOBOIO
CErMEHTa, IIIapOBOI'0 CEKTOPA.

[Tpukmannaeie 3agaun o TeMe «OO0BEMBI TE,
CBSI3aHHBIE C OOBEMOM IIapa M IUIOMIAJbIO
cdepsl.

CooTHoIIeHUS MEXITY ILIOIIAISIMH
MOBEPXHOCTEN U 00bEMaMU MTOJOOHBIX TEl.
[TonoOHbIe TeNa B MPOCTPAHCTBE.

N3meHnenne o0bEéMa npu nogoommu.

Teopema

CB000IHO oOmepUpPOBATH MOHATHAMHU: OOBEM TeEa,
IJIOIIA/Ib TOBEPXHOCTH.

®opMyJTHPOBATH OCHOBHBIE CBOKMCTBA 0OBEMOB.
Jloka3piBaTh TeopeMbl: 00 00BEME MWIMHIApPA, 00
00béMe KoHyca. BeIBOAUTH (HOPMYIIbI JIJISi BHIYMCIICHUS
00BbEMa yCEUEHHOTO KOHYCA.

HccaenoBath MOCTPOCHHBIE MOJEIN, B TOM YHUCIE U C
MCII0JIb30BAaHUEM armapara ajareOpsl.

3HaTh BO3MOXXHOCTH PEIICHHUS 3a/lad Ha IOCTPOCHUE
LHUAPKYJEM U JUHEWKOM, O KIIACCUYECKUX HEPa3pEIINMbIX
3a/1a4ax.

CB0001HO omepupoBaTh MNOHSATUSMHU:  IIAPOBOH
CErMEHT, IIApOBOW CJIOM, IIAPOBOM CEKTOP, OCHOBAHUE U
BBICOTA CETMEHTA, OCHOBAHHE U BHICOTA IIAPOBOIO CIIOSI.

BoiBoauth  QopMynbl A7 HaXOXKACHUS  0OBEMOB
[IApOBOTO CETMEHTAa, IIAPOBOTO CEKTOpa, IUIOMIAIH
cdhephl.

Jloka3bIBaTh TEOpeMy 00 00bEMeE 1m1apa.

Pemiatp crepeoMeTpuUEeCKME 3alauM, CBA3AHHBIE C
00BEMOM I11apa, IIaPOBOr0 CETMEHTA, IIAPOBOTO CEKTOpa,
TJI0IIA/IbI0 CEpHI.

CpaBHUBaATh 1 AHAJIU3MPOBATH YTBEPXKICHUS C LEIbIO
BBISIBJICHUSI JIOTHYECKH KOPPEKTHBIX W HEKOPPEKTHBIX
PACCYX ICHUN.
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CrepeoMeTpuueckue 3a7adyd, CBSI3aHHbIE C
BBIUMCIIEHUEM OOBEMOB TEI © IUIOIIAJEH
ITOBEPXHOCTEN

AHAJIU3UPOBATH U MOJEJIUPOBATH HA A3BIKE T€OMETPUU
peanbHbIE CHUTyallud, CBSI3aHHbIE C OOBEMOM IIapa,
IIAPOBOT0 CErMEHTA, IIAPOBOIO CErMEHTA, IUIOIIABIO

cdepsl.

CB0001HO omepUpPOBATh NMOHSTHEM: MOJAOOHBIC TElla B
MIPOCTPAHCTBE.

Buruuciasitb 00BEMBI TN C MOMOIIBIO OMPEACIEHHOTO
HWHTErpasa.

Pemath cTepeoMeTpuYeCKHE 3aJa4M, CBS3aHHBIC C
COOTHOIICHUSIMUA MEXIy IUIOMAAIMU TTOBEPXHOCTEH U
00BbEMaMHU 1TOJOOHBIX TEI.

IIpoBoaAUTHL JOTUYECKH KOPPEKTHHIC 0Ka3aTejbHbIe
paccy:KIeHusi TIPU pEIICHUU TeOMETPUUYSCKUX 3ajad,
CBSI3aHHBIX C BBIYUCICHHEM OOBEMOB TEI C IIOMOIIBIO
OTpeNeIEHHOTO0 WHTETpasia, HaXO0XJICHHUEM COOTHOIICHUS
MEXIy IUIOMAIIMUA  TOBEPXHOCTEH W 00BEMaMm
MOAOOHBIX TEII.

AHAJIM3UPOBATHh U MOJIEJIUPOBATh Ha S3bIKE T€OMETPUU
peanbHbIE CHUTYyalluW, CBsS3aHHBIE ¢ O0BEMaMH U
MMOBEPXHOCTSMHM  TEJl, Ha JOKa3aTeJbCTBO M  Ha
Hax0)KJICHUE TEOMETPUUCCKUX BEITMYNH

IToBTOpEHUE,
00001IeHue
cUCTeMaTH3AlUsA
3HAHMI

(18 u)

O06o06mmaroree MOBTOPEHUE TOHATHHA M METOJI0B
Kypca reOMEeTpUn 10-11 KJIACCOB,
CHUCTEMAaTHU3aLIUS 3HAHUI.

Hctopus pa3BuUTHS CTEPEOMETPUU KaK HAYKU U
€€ poap B Pa3sBUTUM  COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUMA

PemaTth cTrepeoMeTpuyecKkue 3aJayd Ha JOKA3aTEIbCTBO
MaTeMaTUUECKUX OTHOIIICHUH, HaXO0XKJICHHUE
r€OMETPUYECKUX BEIWYUH (IJIMH, YIJIOB, IUIOIIAJACH,
00BbEMOB).

Hcnoab30BaTh Npu PEIICHUH CTEPEOMETPUUECKUX 3a7a4
MJIAHUMETPpUUECKUE (PAKThI U METOJIBI.

IIpoBoAUTHL JIOTMUECKH KOPPEKTHBIE JOKa3aTeIbHbIE
pacCyXJeHUs TMpU PEIICHUH CTEPEOMETPUUECKUX U
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IJJAHUMETPUYECKUX 3a/1a4.

CpaBHMBATh U AHAJM3MPOBATH PEAIbHBIC CUTYallUU H
BBIABJISITH BO3MOXKHOCTH €€ MOJCIMPOBAHUS Ha S3BIKE
r€OMETPHH.

MogenupoBarb  peajdbHYI0 CUTyallMI0 Ha  SI3BIKE
r€OMETPUU U HCCJAEA0BATH MOCTPOCHHBIE MOJEIHN, B TOM
YHCJIE€ U C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.
Hcnonb30BaTh  KOMIIBIOTEPHBIE  IPOTpaMMbl  IIPU
pelLIeHnH 3a1a4.

IHonyyaTre mnpeacraBjieHMe O TE€OMETPUM Kak o
Pa3BUBAIOLICHCS HAyKe, HCCIEAYIOWIEN OKPYKAOLINUN
MUp, CBA3aHHOUW C peaibHbIMU OOBEKTaMHU, TOMOTAIOIIEH
pElINTh pEalbHbIE JKU3HECHHBIE CHUTyallHH O pOJH
CTEPEOMETPUN B PA3BUTHH COBPEMEHHBIX HH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
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Ilpumepnass padouass mnporpamma ydyeOHOro Kypca «BepossTHOCTL ©
CTATHCTHKA»

Henn n3yvyeHust yueOHOro Kypca

VY4eOnblli Kypc «BeposTHOCTh M CTaTUCTUKA» YIIyOJIEHHOTO YPOBHS SIBISETCS
NPOAODKEHUEM M Pa3BUTHEM OJAHOMMEHHOTO y4eOHOro Kypca YriyOJIEHHOTO YpOBHS
ocHOBHOM mikonbl. Kypc mnpennasHaden st (GopMHpOBaHHS y  OOYyYaroIIMXCS
CTaTUCTHYECKOM KYJBTYpbl M TIOHMMaHUsA pOJM TEOPUH BEPOSITHOCTEM  KaK
MaTEMaTUYeCKOro MHCTPYMEHTa Jisi M3YyYeHMs] CIydyalHbIX COOBITHH, BEJIWYUH U
npotieccoB. [Ipu uzydeHun kypca oboramarorcs MpeACcTaBiICHUS y4allluXcsi O METo/ax
UCCJIEIOBAHUSI U3MEHYMBOTO MHpA, pPa3BUBAETCS MOHUMAHUE 3HAYMMOCTH U OOIIHOCTU
MaTeMaTHYECKNX METOJIOB TMO3HAHUS KaK HEOThEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHOHAYYHOI'0 MUPOBO33PECHUS.

ConepkaHne Kypca HaIpaBlICHO Ha 3aKPEIUICHHE 3HAHWM, IOJYYEHHBIX IIPU
M3Yy4YCHUHU Kypca OCHOBHOM WIKOJBI M Ha pPAa3BUTHUE MPEIACTABICHHN O CIy4alHBIX
BEJIMYMHAX W B3aUMOCBS3SIX MEKJIY HUMH HAa BA)XXKHBIX IIPUMEPAX, CIOKETBI KOTOPBIX
NOYEpPIHYTHl M3 OKpyKawomero wmupa. B pesymnbrare y oOydarommxcs AOJKHO
chopmupoBaThCs  IpEACTaBICHHE O Hauboiee YNOTPEOMTEIBHBIX M OOIIHX
MAaTeMaTHYECKUX MOJEIAX, HCIOIb3YEMBIX JUISI OIMCAaHUsS AHTPOIIOMETPUYECKUX U
neMorpauyecknux BEJIMYUH, TNOTPEIIHOCTEd B  pa3jIidyHble poJa HU3MEpPEHUsX,
JUTUTEIIBHOCTU 0€30TKAa3HOM pabOThl TEXHUYECKHUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX
SBJICHUN U MPOLIECCOB B 0OIIECTBE. YUeOHBIH Kypc sBIseTCsl 0a30i Il OCBOEHUS
BEPOATHOCTHO-CTATUCTUYECKUX METOJOB, HEOOXOJUMBIX CIEUUAINCTaM HE TOJBKO
WHXCHEPHBIX CIEIUAIBbHOCTEN, HO TAK)KE COLMAIBHBIX U IICUXOJOTUYECKUX, IIOCKOJIBKY
COBPEMEHHBIE OOIIECTBEHHbIE HAyKH B 3HAUMUTEIbHOW MeEpE HCIOJIB3YIOT ammapar
aHayn3a OOJbIIMX JaHHBIX. LleHTpanbHYIO0 YacTh Kypca 3aHMMAeT OOCYXKIEHHE 3aKOHa
OoNbIINX YKCeN — (PYHIAMEHTAIBHOTO 3aKOHA MPUPOJbl, UMEIOIIEI0 MaTeMAaTUYECKYIO
dbopmanuzanuio.

B cooTBeTcTBMM ¢ YKa3aHHbIMU LEISIMH B CTPYKType Y4deOHOro Kypca
«BepoATHOCTh M CTATUCTHKA» CpPEAHEH WIKOJbI Ha YIriyOJEHHOM YpPOBHE BBbIJEICHBI
OCHOBHBIE cojepaTenbHble JUHUU: «CiydailHble COOBITUSI W BEPOSITHOCTH» U
«CryyaiiHple BEJIMUMHBI M 3aKOH OOJIBIINX YUCEI.

[ToMUMO OCHOBHBIX JMHHUI B KypC BKJIIOUEHBI 3JIEMEHTHI TEOpUU rpadoB U TEOPUH
MHO>KECTB, HEOOXOAUMbIE JIJISi TMOJTHOLIEHHOTO OCBOEHHUS MaTepHalia JaHHOTO y4eOHOro
Kypca U CMEXHbBIX MaTEMaTHUYECKUX YYEOHBIX KYPCOB.

Copepxanne muHuu «CiydaifHbie COOBITHSI M BEPOSATHOCTUY» CIYKUT OCHOBOM AJIs
(dbopMUpOBaHUS TPEACTABICHUNA O pacHpeleleHUH BEPOATHOCTEH MEXy 3HAUYCHUSIMU
CIyYalHbIX BEJIWYMH. BaXXHyl0 YacTb B 3TOM COJEPKATECIBHOM JIMHUHA 3aHUMAET
U3y4E€HHE TE€OMETPUUECKOr0 M OMHOMHAIIBHOTO paclpeiesieHul W 3HAKOMCTBO C HX
HEIPEPBIBHBIMU aHAJIOTaMU - TIOKA3aTEIbHBIM U HOPMAJIbHBIM PACIPEACICHUAMH.

TeMbl, CBsi3aHHBIE C  HENPEPHIBHBIMH  CIYyYalHbIMM  BEJIIMYMHAMU U
pacrpeneneHusIMHi, aKIEHTUPYIOT BHUMAHHE IIKOJIBHUKOB HA ONWCAHUM U W3YyYCHHH
CIIy4allHBIX SIBJICHUM C MOMOIIBIO HeNpepbiBHBIX (yHKIMK. OCHOBHOE BHHUMaHHUE
YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY PACIIPENCIICHUSIM.



B kypce mnpemycMarpuBaceTCs O3HAKOMHTEIBHOE M3YYEHHE CBS3U MEXIY
CIIy4allHBIMM BEJIMYMHAMU M OIKMCAaHUE OSTOW CBSA3M C NOMOUIbI Kod(dduuueHTta
KOPPEJSILIMM M €r0 BBIOOPOYHOr0 aHaJIora. DTH 3JIEMEHTBI COAECPKAHUs PAa3BUBAIOT TEMY
«/lnarpaMMsl paccenBaHusD», U3YYEHHYIO B OCHOBHOM IIKOJIE, U BO MHOTOM OIIMPAOTCs
Ha CBEJICHUS U3 KypCOB alIre0pbl U FT€OMETPHH.

Emé oaun snemeHT copep:kaHus, KOTOPBIM IpelIaracTcss Ha O3HAKOMUTEIBHOM
YPOBHE - MOCJIEJOBATEIbHOCTh CIYYalHBIX HE3aBHCHMBIX COOBITHI, HACTYNAOIIUX B
eAUHUIY BpeMeHU. O3HAaKOMJIEHUE C PACIIPEAECICHHEM BEPOSTHOCTEN KOJIMYECTBA TAKHX
COOBITUM HOCHUT pa3BUBAIOIIMI XapakTep W SBISAECTCA AaKTyalbHbIM Ui OyAylIux
aOUTYpUEHTOB, IIOCTYMAIOUIMX Ha  y4yeOHbIE CHELHAIBHOCTH, CBS3aHHBIE C
OOIIIECTBEHHBIMU HAYKaMH, TICUXOJIOTHEN U YIIPaBICHUEM.

MecTo Kypca B y4eOHOM ILJIaHE

B Y4eOHoM 11aHe Ha u3ydeHue yueOHOro Kypca «BeposiTHOCTh U CTaTHCTHKa» Ha
yrayOnEéHHOM YpOBHE OTBOJAUTCS | y4ueOHBINM yac B HEACNIO B TEUYEHHME KaXKJOro roja
o0y4eHwus1, Bcero 68 yueOHbIX 4acoB.

Ilnanupyemble npeaMeTHBIE Pe3yJbTAThl OCBOCHHUsI padoyeil mporpamMmsl (1Mo
roaam o0y4yeHusi)

OcBoenne y4eOHOTO Kypca «BeposSTHOCT M CTaTUCTHKA» HAa YPOBHE CpPEIHETO
oOmiero o0Opa3oBaHUsl JOJKHO OOecredMBaTh JOCTHIKEHHE CIIEAYIOIIMX MpPEeIMETHBIX
00pa3oBaTENbHBIX PE3YJIHTATOB:

10 KUIACC

o CB0OOIHO omepupoBaTh MOHATHIMU: Tpad, IOCKUI Tpad, CBA3HBIN Tpad,
nyTb B rpade, uUenb, LHUKJI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4aillHOIO
HKCIIEPUMEHTA.

o CBOOOJHO oOmEepUpoOBaTh MOHITHSAMM: CIy4alHbBI SKCIEPUMEHT (OIBIT),
ClIydyailHOE€ COOBITHE, JJIEMEHTApHOE CiIydyailHOE COOBbITHE (JIEMEHTApPHBIA UCXO.)
CIIy4allHOTO OIIbITa; HAXOAUTh BEPOATHOCTU COOBITUM B OMbBITAX C PABHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

o Haxoaute 1 popMynupoBaTh COOBITHS: TIepeceueHne, 00bEeIMHEHNE TaHHBIX
COOBITHUH, COOBITHE, MPOTHUBOIOJIOKHOE JAaHHOMY; HCIIOJIb30BaTh JUarpaMMbl Dijepa,
KOOPJIMHATHYIO TPSIMYIO JUIsl PEIICHHS 3a/ad; TMOJb30BaThCs (DOPMYNON CIIOKEHUS
BEPOATHOCTEN Il BEPOSITHOCTEH IBYX U TPEX CIy4yailHBIX COOBITHH.

o OnepupoBaTh  MOHSATUSMH:  YCIOBHAasi  BEPOATHOCTb,  YMHOKCHHUE
BEPOSITHOCTEW, HE3aBUCUMbIE COOBITHSI, JEPEBO CIyYaHOIO 3KCIEPUMEHTA; HAXOJUTh
BEPOSITHOCTU COOBITUN C TIOMOLIBIO MpaBUJia YMHOXKEHUS, J€peBa CIy4ailHOro OIbITa,
UCIOJIb30BaTh (OpMYITy TOJHON BEpOATHOCTH, GopMmyiy balieca mpu permieHuu 3aaad;
OnpeaeNsaTh HE3aBUCUMOCTb COOBITUH MO (GopMysie U MO OpraHu3aluu CIy4aiHOro
IKCIIEPUMEHTA.
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o [TpumeHsaTh H3ydeHHBbIE KOMOMHATOpPHBIE (QOPMYJBI U TEPEUUCTCHHUS
3JIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITUI CIy4allHOTO ONBITA, PELICHMS 3a/1ay 10
TEOPHUH BEPOSTHOCTEM.

o CBOOOJHO omepupoBaTh MOHATHSAMH: OWHApPHBIA CIy4YallHBIA  OIBIT
(ucnblTaHKE), ycrexX U HeyJadya, He3aBUCHUMbIE UCIIBITAHUS, CEPUS UCIIBITAHUI; HAXOIUTh
BEPOSITHOCTH COOBITUI: B CEpUM UCHBITAHUI O MEPBOIO YCIEXa; B CEPUM UCIBITAHHUIA
bepuyniu; B onbiTe, CBSI3aHHOM CO CIIy4aliHBIM BBIOOPOM U3 KOHEYHOU COBOKYITHOCTH.

o CB0OOOIHO ONepupoBaTh MOHATUAMMU: CIydailHasl BEJIMYMHA, pacIpeeiieHue
BEpPOATHOCTEW, Juarpamma paclpeneieHus, OuHapHas cioydyailHas  BEJIUYMHA,
reOMEeTpUYECKOE, ONHOMUAIIBHOE PACTIPEACTICHUE.

11 KITACC

o OnepupoBarh MOHATHAMHU: COBMECTHOE PACIpPEICIICHHE JBYX CIIy4alHBIX
BEJIMYMH; MCIOJIb30BaTh TaOJMIy COBMECTHOTO PACHPENEICHUS ABYX CIy4YalHBIX
BEJIMYMH JUISL  BBIJCICHHS  PACHpENEieHUs KAKIOW  BEIWYUHBI, OINPEACICHUS
HE3aBUCHUMOCTH CIIyYalHBIX BEJIUYHH.

o CB00OOIHO ONEepUPOBATH NOHATUEM MATEMATUYECKOTO OKUIAHUS CITyYallHOU
BEJIMYMHBI (paclpeiesieHus); MPUMEHSATh CBOWCTBA MaTEeMaTHYECKOIO OKUIAHUS TpU
pelIeHnH 3aJad; BBIYUCIATH MaTEMaTHYECKOE OKHUJaHWEe OWHOMHAIBHOTO MU
TE€OMETPUYECKOI0 PACIPENEICHUMN.

o CB0OOOJHO OnepupoOBaTh MOHATUSAMU: AUCIIEPCHS], CTAHJAPTHOE OTKIOHEHHUE
CIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA JUCIIEPCUH CIYyYalHOW BEJIMYHHBI
(pactipenenieHus) TpU  PEIICHUH 3a/4ad; BBIYUCIATH JHUCIEPCUI0 M CTaHJAPTHOE
OTKJIOHEHHE F€OMETPUYECKOI0 U OMHOMHUAIIBHOTO PacIpe1eIeHUMN.

o BbluucisATh  BBIOOPOUYHBIE XApAaKTEPUCTUKU IO JAHHOM BBIOOpPKE W
OLICHHMBATh XapaKTEPUCTUKHU TE€HEPATbHOM COBOKYIMHOCTH J@HHBIX IO BBIOOPOYHBIM
xapaktepuctukaM. OIeHUBaTh BEPOATHOCTH COOBITUH W MPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUITOTE3BI, NTOJIb3YSACh U3YYEHHBIMU PACIIPEACIICHUAMU.

Copep:xanue yueOHOro Kypca (1mo rogam o0y4eHusi)

10 KJIACC

I'pad, cBs3ubIil rpad, mytu B rpade: mukiasl U 1enu. CteneHb (BaJCHTHOCTH)
BepmuHbL. ['padsl Ha TTockocTr. JlepeBbs.

CrnydaliHple SKCIEPUMEHTHl (OTBITHI) M Cy4dalHbIE COOBITHS. DJIEMEHTapHBIC
coObiTust  (Ucxonbl). BeposTHOCTH ciydallHOTO COOBITHA. bBaM30CTh YacTOTHI U
BEPOSTHOCTU COOBITUM. CilydaliHble OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Onepauuu HajJ COOBITUSIMHU: TEpEeCeUCHUE, OObEAMHEHUE, IMPOTUBOIIOIOKHbBIC
coObITus. Jlnarpammel Ditnepa. @opMyiia CloKEHHs] BEPOATHOCTEH.

VYcioBHasE BEPOSTHOCTb. YMHOXEHHME BEpOATHOCTEH. JlepeBo ciay4alHOro
skcriepuMenTa. @opmyna nonHoOM BepoaTHocTH. Dopmysa baneca. HeszaBucumbie
COOBITHSI.
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bunHapHbIl ciay4yaliHbIl ONBIT (MCIBITAaHUE), yCleX W Heydada. He3aBucumble
ucnbiTanus. Cepus HE3aBUCHMMBIX HUCIBITAHUW 10 TepBoro ycmexa. llepectaHoBKM U
daxTopuai. Yucno couetanuit. Tpeyronpuuk Ilackams. dopmyna 6mHoma HeroToHa.

Cepust He3aBUCUMBIX HcnbITaHuK bepHymm. CioydailHbIM BBIOOpP W3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BEJIMYMHA. Pacnipenenenue BEPOSITHOCTEM. Hunarpamma
pacnpenenenus. Omnepanuu HaJ CIy4YalHbIMA BEJIMYMHAMHU. bHHapHas ciy4yalHas
BenuuuHa. [IprMepsl pacipeesieHnid, B TOM YHCII€ TEOMETPUIECKOE U ONHOMHUAJIBHOE.

11 KIIACC

CoBMeCTHOE paclpeielieHHe JBYX CIy4ailHbIX BelnuyuH. He3aBucumble
CIIy4YallHbIC BEJIUYUHBI.

MareMaTtnyeckoe 0XXKHMIaHHUE CIydallHOW BelW4yuHbl (pactpenenenus). [Ipumepst
NPUMEHEHUsI MaTeMaTUYECKOTO OXXKMJaHus (CTpaxoBaHHe, JoTepes). MaremaTuueckoe
OXUJaHWe OWHAPHOW CilydallHOM BeNUYMHBI. MaTeMaTHuyeckoe OKUJAHUE CYMMBI
CIIy4aliHbIX BEJIMUYMH. MaTreMaTH4ecKoe OXKUAAHUE TE€OMETPUYECKOT0 U OMHOMUAIBHOTO
pacupeneaeHui.

Jlucriepcust U CTaHAAPTHOE OTKJIOHEHHUE CIy4YallHON BETUYMHBI (pacrpeeieHus).
Hucnepcusi  OuHapHOM  Ciiy4yailHOM  BeJMYMHBI. ~ MaremaTudeckoe  OXHUJIaHHE
IIPOU3BEICHUSA U AUCIEPCHSI CyMMBbl HE3aBUCHUMBIX CIIy4alHBIX BEIWYMH. Jlucriepcus u
CTaHAApTHOE OTKJIOHEHHWE OMHOMMAIBHOIO pacnpeneneHus. Jucnepcus U CTaHJapTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO PACTIPEIEIICHHUS.

HepaBenctBo YeOniméBa. Teopema UYeOwnmeéBa. Teopema bepnymnu. 3akon
OonpmMX uncen. BeiOOpouHbIl MeTOJ uccienoBaHuid. BbIOOpOUHBbIE XapaKTEpUCTUKH.
OneHuBaHWE BEPOATHOCTH COOBITHS MO BBIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C MOMOIIBIO U3YYEHHBIX PACTIPEICICHUMN.

HenpepeiBHble  ciyyaliHble  BenuuuHbL.  [Ipumeppl. @DyHKIUSA  IUIOTHOCTH
BEPOSITHOCTH paclpesiesicHns. PaBHOMEpHOE paclpeelieHne U €ro CBOWCTBA. 3ajaud,
IPUBOJSIINE K TOKA3aTEIbBHOMY PACIPEAECICHUIO. 3a/1a4i, TPUBOASIINAE K HOPMAIIBHOMY
pacnpenenennio. OyHKIUA IIIOTHOCTH BEPOATHOCTHU II0KA3aTEIBHOIO PaCIpPEEIICHNs,
(GYHKIUS TUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO pacnpezesieHus. OyHKIuUs MI0THOCTU
Y CBOMCTBA HOPMAJIbHOTO PACIPEACIICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3aqauu, MPUBOASIINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenudyuH. KoapduuueHT nuHeHHON Koppessuuu.
CoBMecTHbIE HAOMIOACHUS JABYX BETUYMH. BBIOOpOUHBI KOA(DOUIMEHT KOPPENSILIHH.
Paznuune Mexnay JMHEWHON CBA3BI0 M NPUYUMHHO-CIIEACTBEHHOM CBsA3bI0. JIMHelHas
perpeccusi, METOJ HAMMEHBIINX KBAIPATOB.
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TemaTnuyeckoe IJIAHMPOBAHME Y4eOHOI0 Kypca (1o rogamM 00y4eHus )

10 KJIACC (34 yaca)

Ha3zBanue pasaena

(Tembl) OcHOBHbBIE BU/IBI
OcHoOBHOe coaepxkaHue
(KoY ecTBO AeATeTbHOCTH 00YYAKOIIHMXCH
4acoB)

daeMeHThl Teopuu | ['pad, cBsa3HbIl rpad, nmpencraBnenue 3anaun ¢ | [IpeacraBiasitb 0OBEKTH M CBSI3U MEXKAY HUMHU C

rpagos nomompio  rpaga. CreneHb (BaJEHTHOCTH) | MOMONIbIO  rpada, HAXOAMTh NYTH  MEXAY

(3u) BepuinHbl. Ilyte B rTpade. Llemn m uuKIibl. | BepmimHaMu rpada.

I'padsr HA mmockoctu. JlepeBo ciyvaitHoro | BeimeasiTte B rpade nenu u HUKIIbI.
AKCIIEPUMEHTA Ctpoutrb JA€peBO MO ONMCAHHUIO CIYYaWHOTO

ONbITa, ONUCHIBATH  CIy4yailHble COOBITHS B
TEPMUHAX JIepEBa.
Pematsb 3a71auu ¢ HoMoIIbIO rpadoB

Cayu4aiinbie CrnyuaiiHple  JKCIIEpUMEHTHI  (OMBITHI) U | BblaeJsATh U onMchbIBaTh ClydyailHble COOBITUS B

ONBITHI, cilydaiiHble COOBITHS. DJeMEHTapHbIe COOBITHUS | CIIy4allHOM OIIBITE.

c/ly4auHbIe (ucxomsl). BepositHOCTh citydaitHOTO cOObITHS. | DOPMYJINPOBATH YCIIOBUSA IIPOBEACHUSA

co0bITHA u | BepostHocTn  cOOBITMII B ONBITaX  C | CIIYYalHOTO OMBITA.

BEPOSITHOCTH PaBHOBO3MOXHBIMU anemeHTapHbIMU | HaxoaMTh BEpOSITHOCTH COOBITHI B OMNBITaX C

coObITH COOBITUSIMU PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH UCXOIAMHU

(3 4)

Onepauuu Han | [lepeceuenue, oObeauHeHue MHOXecTB U | Mcmoab3oBaTh nuarpammsbl Diiepa U BepOagbHOE

MHOKECTBAMU M | COOBITHIA, IIPOTHUBOIIOJIOXKHBIE COOBITHS. | ONMCAHUE COOBITUN TPHU BBIIOJHEHUU OIEpalii

COOBITHUSIMHU. dopMyna CIOKEHUSI BEPOSTHOCTEH Y CIIOBHAS | HAJl COOBITHSIMU.

Cio:xxeHnue M | BEPOSITHOCTh.  YMHOXEHHE  BEPOATHOCTEH. | OlleHHBaTh U3MCHEHHUE BEPOSTHOCTECH COOBITHH 1O

YMHOKEHHE ®opmyna ycIOBHOM BepoATHOCTH. Dopmysia | Mepe HACTYIUICHUS IPYTHMX COOBITUH B CIydailHOM

BEPOSATHOCTEH. nojgHoM  BeposAtHocTu. @opmyna  bakieca. | ombite.

YciaoBHas HezaBucumblie coObITHSs PemaTp 3a7aun, B TOM 4YHUCJIE C MCIOJb30BAaHUEM

BEPOSATHOCTb. JepeBa CIy4alHOTrO OmbITa, (GOPMYJ CIOKEHHS U




He3aBucumbie

YMHOEHHUSI BEPOSITHOCTEN

coObITHS
(51)
DJIeMEeHThbI Komb6unaropnoe IIPABUIIO YMHOX€HHUA. | DOpMYJMPOBaTh U J0Ka3blBaTb KOMOWHATOPHBIE
KOMOUHATOPUKHU [TepectanoBku u bakTopuan. Yucino | ¢pakTel.
(3u) couetanu. TpeyronpHuk Ilackama. ®@opmyna | Ucnmob30BaTh NPaBUIO YMHOXKEHHUS, WU3YyYECHHBIE
o6unoma HeroTona KOMOMHATOpHbIE (OPMYJBl ISl TEPEUUCIICHUS
AJIEMEHTOB PA3JIMYHBIX MHOXKECTB, B TOM YHCIIE
AJIEMEHTAPHBIX COOBITHI B CITy4yalfHOM OIIBITE.
Hoan3oBaTbest  GopMyJIOl U TPEYroJIbHUKOM
[Tackaiist 1151 ONIPENENICHNS YUCIIa COUYETAaHUM.
IIpumensaTs Qopmyny Ounoma HeroToHa miis
peoOpa30BaHUsl BEIPAKCHUIN
Cepun bunaphbiii cnydaiiHeiii  onbIT (ucnbiTaHue), | PazouBarTh CJIOKHBIE AKCIIEPUMEHTHI Ha
MOCJIeI0BATEILHBIX | YCIIEX M Heyjaya. He3aBUCHMMBIE HCHIBITAHUSA. | OTAEIIBHBIE UCTIBITAHMS.
UCHbITAHUM. Cepusi HE3aBUCHUMBIX HCHBITAHUKA 10 mepBoro | Pemarb 3a1aunM Ha MOMCK BEPOSTHOCTEH COOBITUI
HUcnbiTanus ycrexa. Cepusi HE3aBUCHMBIX HCIIBITAHWW | B CEPUU MCIBITAHUM 10 NIEPBOTO yCIEXa U B CEPUAX
bepnyan. bepuymnu. Ciy4daiiHblii BBIOOp M3 KOHEUYHOW | HCTIBITAHUN bepHyIM, a Takxke B ONBbITaX Co
Cay4aiiHblii COBOKYITHOCTH. CJIy4ailHBIM BBIOOPOM K3 KOHEYHON COBOKYITHOCTH
BBIOOP n3 | [Ipaktnueckass pabora C UCHOJB30BAHUEM | C HCIOJIB30BAHUEM KOMOWHATOPHBIX (DaKTOB U
KOHEYHOH AJIEKTPOHHBIX TAOJIHNIL dbopMys, B TOM YHCI€ B XOA€ NPAKTHUECKON
COBOKYITHOCTH paboThI C MPUMEHEHUEM CTaHJAPTHBIX QYHKIIUN
(5
Cay4aiinbie CnyuaiiHas BEJINYMHA. Pacnpenenenne | OcBauBaTh TOHATHSA: Clly4allHas  BEJIMYMHA,
BeJIMYMHbI U | BeposTHocTel. [Imarpamma pacnpenesieHus. | pacupenesieHue, Tabnuia pacrpeneneHus,
pacnpeneJieHust Onepanuu  HajJ CiIy4YallHBIMM  BEJIMYMHAMM. | JUArpaMma pacrpeaesiCHus.
(15 g) [Tpumepsl pacrpeeeHUM. bunapnas | HaxoauThs 3HaueHUsT CYMMbI W MPOU3BEICHUS
Cly4JaiHas BEJIMYMHA. I'eomeTprueckoe | Cily4yalHbIX BEJIUYUH.
pacrpeaescHue. bunomuansHoe | CTpouTh OMHApHBIE pacpeIeIeHs] 0 OMUCAHUIO
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pacupeneneHue. MaTemMaTHYeCKOE OKHUJAHUE

CIIy4anlHOU BEJIUYHHBI. CoBmMmecTHOE
pacnpeneneHne JBYX CIIYYalHbIX BEJIUYUH.
HesaBucumeie CIIy4alHbIE BEJINYVHBI.
CaoiicTBa MaTeMaTU4ECKOTrO O’KMJIAHUS.
Maremartuueckoe O0XKUJIAaHUE OuHapHOM
CIy4yalHOW  BenW4YuHbBl.  Maremarndeckoe

O’KUJIaHWE TeOMETPUUECKOT0 1 OMHOMHUAIBHOTO
pacnpeneneHuid. Jlucriepcuss M CTaHAApPTHOE
oTkioHeHue. Jlucnepcusi OMHApHOM ClydaitHOU
BEJINYUHBI. CaoiicTBa JUACIIEPCUU.
MareMaTudyeckoe OXHUIaHUE IPOU3BEICHUS U
JIUCIEPCUS CYMMBI HE3aBUCUMBIX CIy4alHbBIX

BEJIMYMH. Hucnepcus OMHOMHAIILHOTO
pacnpeneseHusl.
[IpakTuueckas paboTa ¢ HCIOIB30BAHUEM

AJIEKTPOHHBIX TaOJIUIL

COOBITUI B CITy4aiHBIX OMBITAX.

CrponTh W pacrno3HaBaTh TIEOMETPUYECKOE U
OMHOMHAJIBHOE PACTIPEACIICHHUS.

Pemiarh 3a1auu Ha BBIYMCIEHUE MATEMATUYECKOTO
0’KMIaHUSL.

CTponTh COBMECTHBIE PaCHPEICICHUS.

M3y4yarb cBOMCTBA MAaTEMAaTUYECKOTO OKUTAHMUS.
PemaTe 3a1a4n ¢ TOMOIIBIO U3YYECHHBIX CBOWCTB.
ITo U3YYEHHBIM dbopmynam HAXOAUTh
MAaTeMaTUYECKUE OXKUJAHUS CIIy4aWHBIX BEIUYMH,

UMEIOIIUX TEeOMETPUYECKOe UM OHMHOMHAIBLHOE
pacrpeneneHus
OcBauBaTh MOHATUSA: OUCHEPCUSA, CTaHIAPTHOE

OTKJIOHEHUE CITy4YalHOW BEJIUYUHBI.

Haxoauts nucrepcrio no pacupeieseHUIO.
M3y4yatb cBOWCTBA AUCIIEPCHUN.

[lo u3ydyeHHBIM (QopMysiaM HAXOAHUTH TUCIEPCHUIO
OMHOMMAJIBHOTO PACTIPEJEIICHHs, B TOM YHUCJE B
X0J1€ MPAKTUIECKON pPabOThI

11 KJIACC (34 yaca)

Ha3Banue pasaena

OcHoBHOE coaep:xaHune

OcHoOBHBIE BH/IBI

(TeMbl) AeATEJILHOCTH 00y4YaromIuXCsl
(koIM4YECTBO
4acoB)
3akoH ooabmmx | HepaBenctBo UeonimeBa. Teopema UeOrniesa. | Pazoupars 10Ka3aTenbcTBa TEOPEM.
quceJ Teopema bepnymnu. 3akoH Oonbmux uucelsl. | OcBaMBaTh BHIOOPOYHBIN METOJ MCCIIEAOBaHUMN, B

(G

Br100pouHbIif METO/T MCCIIEOBAHUM.

TOM YHCJIE B X0JI€ MPAKTUYECKONU PabOThI
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[TpakTnueckass pabora ¢
AIIEKTPOHHBIX TAOJHIL

HUCIIOJIb30BaHHUEM

DJIeMEeHThbI ['eHepanpHasi COBOKYNHOCTh M  ciydaiiHasg | OcBauBaTh NMOHATHUS: T€HEPAIbHASI COBOKYITHOCTb,
MaTeMaTH4eCcKoil | BBIOOpKa. 3HAKOMCTBO C  BBIOOPOUHBIMHU | BEIOOPKA, BBIOOPOYHOE CpeaHee W BBIOOpOUHAs
CTATHCTUKH xapakrepuctTukaMu. OILleHKa CpeIHEro | | AUCIEpPCHs.
(64) JUCTIEPCUU  TEHEPAIbHONH COBOKYMHOCTH C | BBIYMCAATH BEIOOPOYHBIC XapaKTEPUCTUKH U HA UX
IOMOIIbIO  BBIOOPOYHBIX  XapaKTEPUCTHUK. | OCHOBE OLICHMBATh XAPAKTEPUCTUKH T'€HEpalIbHOMN
OneHuBaHUEe  BEPOSTHOCTEH  COOBITHH IO | COBOKYITHOCTH.
BBIOODKE. OcBauBaTh NOHATHA: CTATUCTUYECKAS TUIIOTE3A.
Cratuctrueckas TUIOTE3A. [IpoBepka | OneHMBaTh BEPOATHOCTH COOBITUN U NPOBEPATH
OPOCTEHIINX THUIOTE3 C IOMOIIbIO CBOMCTB | IPOCTEMIIME TUIOTE3bl HAa OCHOBE BBIOOPOUYHBIX
W3YYEHHBIX PACIIPEACICHUN. JAQHHBIX, B TOM 4YHUCJIE B XOJ€ IPAaKTHUYECKOU
[IpakTueckass paboTa ¢ HCIOJB30BAHUEM | paOOTHI
AIIEKTPOHHBIX TAOJHIL
HenpepniBHbIE [Ipumepsl HENPEPBHIBHBIX CIyYalHBIX BEJIUYUH. | SHAKOMHUTHCH NOHATHSAMM: HeIpepbIBHAA
cJIy4aiHble OyHKIHSA IJIOTHOCTH BEPOSATHOCTH. | CIIy4alHast BEJIMYMHA, HENPEPBIBHOE
BeJIMYUHBI PaBHomepHoe  pacnpenenenue.  Ilpumeps | pactipeaenenue, GyHKIMS MIOTHOCTH BEPOSTHOCTH.
(pacnpenesienust), | 3a1ay, OPUBOJAAIIMX K TMoOKazareabHOMYy M K | HaXoAuTh BEpOSTHOCTH COOBITHMM 1O JaHHOU
nmokasaTejibHOe M | HOpMaJbHOMY  pacnpeneneHusM. DyHKuus | QyHKUMU IUIOTHOCTH.
HOpMAaJIbHOE IUVIOTHOCTH  BEPOSATHOCTH  IOKA3aTEJBHOIO | 3HAKOMHMTBCS € MOHATHAMH: II0KA3aTEIbHOE
pacnpeeJaeHust pacrpeneseHusl. @yHKIUSA IJIOTHOCTH | paclpelereHue, HOpMaIbHOE pacipeieiCHuUE.
(4 v) BEPOSITHOCTA HOPMAJIBHOTO PacCIpeaeICHUs Bbigeasitb 10 ONUCAHUIO CIyYaWHBIE BEJIUYUHBI,
pacnpesesieHHbIE 10 MOKAa3aTeIbHOMY 3aKOHY, I10
HOPMAJIbHOMY 3aKOHY.
Pa3oupary npumepsl 3ajad, NOPUBOIAAIIMX K
MTOKA3aTEIbHOMY pacnpeeneHuo u K
HOPMaJbHOMY PACIPENCIICHUIO
Pacnpenesnenue [TocnenoBaTenbHOCTD OJIMHOYHBIX | BbII€ISIT 10 ONUCAaHUIO CIYyYalHOTO OIbITa
Ilyaccona HE3aBUCUMBIX coObiTuid. [lpuMep 3amaum, | BeIMUYMHBI, pacnpeaeneHHble no 3akony Ilyaccona.

63




(24)

IIPUBOJSAILIEH K pacnpenenennto Ilyaccona.

Pemiatp 3a1aum, B TOM 4KCIIE B XOAE MPAKTUUECKON

[IpakTiueckass paboTa ¢ HUCHOJB30BaHUEM | pabOThI C MPUMEHEHHEM CTaHAAPTHBIX (YHKIUN
AJIEKTPOHHBIX TAOJIHI AIIEKTPOHHBIX TAOJIUI]
CBs3b me:xay | KoBapuamuss  1Byx — ciydailHbIX — BenuuuH. | OcBaMBaTh MOHITHS: KOBapHalus, KO3(QQHUIMEHT
CIy4aliHbIMH Koadoumuent  koppemsiuu.  CoBMECTHBIC | KOPPENIALNHU, JTUHEHHAS 3aBUCUMOCTb.
BeJIUYMHAMM HAOMOIeHUsT JBYX BedW4YuH. Bpibopounsiii | OeHMBATh XapakTep CBSI3M MEXAY ClIydallHbIMU
(6 v) KO3(pGUIUEHT Koppesiuuu. Pasznuuue MeXIy | BeIMUMHAMHU, HCXOAS W3 MPHUPOJAbl JaHHBIX U
JIMHENHOMN CBS3bI0 M NPUYUHHO-CIICJCTBEHHOH | BBIYUCICHHBIX XapaKTEPUCTHK.
cBsA3bt0. JImHeliHasa perpeccus. Ilpaktnyeckas | Mcmosib30BaTh  aAuarpaMMbl  pacCeMBaHUs IS
paboTa ¢ HCIONB30BAHMEM  AIIEKTPOHHBIX | H300paXKEHUsI COBMECTHOTO PACCEUBAHMSI TAHHBIX.
TaOJIUIL Haxoauth k03 pULIMEHTH OCH JuarpaMmsbl, B TOM
yucie B XOJ€ IpPaKTHYEeCKOH  padoTel ¢
PUMEHEHUEM CTaHAAPTHBIX PYHKIIUI
O0600menne u | [IpeacraBnenre JaHHBIX ¢ TOMOIIBIO TaOUI[ U | [IOBTOPATH M3y4EHHOE W BBICTPAUBATh CHUCTEMY
cucTeMaTu3anus JMarpaMm, OIKCaTeIbHask CTATUCTUKA, OTIBITHI C | 3HAHUU
3HAHUI PaBHOBO3MOKHBIMU 3JIeMEHTapHBIMU
(11 9) COOBITUSIMH, BBIUKCJICHUE BEPOSITHOCTEN
cOObITMII ¢  mpuMeHeHueM  Gopmyn wu
rpaduueckux MeToM0B (KOOpJAMHATHAS MpsAMas,
JIepeBo, nuarpamma Oinepa), clydaiiHble

BEJIMYHUHBI U PACIPEICIICHUS], MATEMATHYECKOE
0KUJIAHUE CITYYANHOW BEJIMYMHBI
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