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MNOACHUTEJBHASA 3AIINCKA

Oo0wmas xapakrepucTuka yuye0Horo npeamera «MaremaTtuka»

Pabouass mporpamma mo ydeOHOMYy mnpenmery «MaremaTuka» 0a30BOTO
ypoBHS i oOywatromumxcsi 10 —11 «kmaccoB paspaboTaHa Ha OCHOBE
denepasbHOr0 TOCYIApCTBEHHOIO 00pa3oBaTEIbHOrO CTaHAApTa CPEOHETO
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPENABABISIEMBIX K MaT€MaTHUYECKOMY OOpa30BaHUIO, U TPAJAMIMI POCCHUIICKOTO
oOpa3oBanus. Peanuzanusi mporpammbl OO€ClEYMBAET OBJAJCHUE KIIOUYEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0pa30BaHMsl, LEJTOCTHOCTh OOIIEKYIbTYPHOIO, JUMYHOCTHOTO M TO3HABATEIBHOTO
Pa3BUTHUSA JIUUYHOCTU O0OYUAIOIIUXCS.

B paboueil nmporpamMmme yuyTeHbl Ujeu U nonoxeHus «KoHuenuumu pa3BUTHA
MaTeMaTuyeckoro odpasoBanusi B Poccuiickoit ®@enepauun». B cooTBeTrcTBUM C
Ha3BaHUEM KOHUENIMHU, MaTeMaTH4eckoe 0O0pa3oBaHHME OJKHO, B YACTHOCTH,
IPEIOCTABIATh KaXJA0My OOYyYaromeMycsi BO3MOYKHOCTb JOCTHIKEHMSI YpPOBHS
MaTeMaTHUYECKUX 3HAHUH, HEOOXOAMMOIO AJis JaJbHEWIIeH YCHEeIIHON >KU3HU B
obmectBe. MIMEHHO Ha pelieHHe 3TOHM 3ajauM HalejieHa MpuMepHas padodast
nporpaMmma 6a30BOro ypoBHSI.

B snoxy uudpoBoii TpanchopmMairiu Bcex cep 4eaoBeUeCKON AesTeTbHOCTH
HEBO3MOXKHO CTaTh OOpa30BAHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30Boi
MaTE€MaTUYeCKOM MOATOTOBKU. YK€ B IIKOJIE MaTeMaTHKa CIYKUT OIMOPHBIM
IPEAMETOM [UISl U3YYEHHMS CMEXHBIX IUCLUUIUIMH, a B JKWU3HHU IIOCJE IIKOJIBI
peaabHON HEOOXOIMMOCTBIO CTAHOBUTCS HEMIPEPhIBHOE 00Opa3oBaHUE, YTO TpeOyeT
MOJIHOIIEHHOM 0a30Boil  00111€00pa30BaTEIbHONW MOATOTOBKM, B TOM 4YHCIE H
MaTeMaTHYecKol. OTo OO0YyCJOBJIEHO TEM, YTO B HAllM JHU PacTET YHCIIO
CHEUATbHOCTEN, CBA3AHHBIX C HEMOCPEACTBEHHBIM TPUMEHEHUEM MATEMAaTUKU: U
B cdepe PKOHOMUKH, U B OM3HECE, U B TEXHOJOTMYECKUX OO0JACTAX, U JaXKE B
rymMaHuTapHbeix cdepax. TakuM oOpazoM, Kpyr oOydaromuxcs, sl KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM MPEIMETOM, CYLIECTBEHHO PACILIUPSAETCS.

[TpakTHueckas TMOJIG3HOCTh MAaTeMaTUKU OOYCIIOBJI€HA TeM, 4YTo €&
OpeaIMeToM  SABISAIOTCA  (yHAAMEHTaldbHbIE  CTPYKTYphl — HAIIero  Mupa:
IPOCTPAHCTBEHHBIE (OPMbI M KOJMYECTBEHHBIE OTHOIIECHUS OT MPOCTEHIIHX,
YCBAaMBAEMBIX B HEMOCPEACTBEHHOM  OIbITE, JO JOCTAaTOYHO CJOXHBIX,
HEOOXOJAMMBIX JJI PA3BUTHS HAYYHBIX U TEXHOJOTHMUYECKUX UaeH. be3 KOHKpEeTHBIX
MaTEMaTUYECKUX 3HAHUWA 3aTPyJHEHO NOHMMaHWE TPUHLUIOB YCTPONCTBA U
UCIIOJIb30BAHUSI  COBPEMEHHOM TEXHUKHU, BOCHPHUSATHE M  HMHTEpIpETaIus

pa3HOOOpa3HOW COIMANIBHONW, HKOHOMHYECKOM, TMOIUTHYECKOW HH(pOpMaInu,
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Manod(p(eKTUBHA TOBCEJAHEBHAsT MpaKTHYecKass JeATeNnbHOCTh. Kaxmomy
YeJIOBEKY B CBOEH JKU3HU MPUXOTUTCS BBITOIHATH JOCTATOUHO CJIOKHBIE PACUETHI
¥ COCTaBJIATH HECJIOKHbIE aJITOPUTMBI, HAXOAUTh HY>KHBIE (POPMYIIBI 1 IPUMEHSITD
UX, BIAQJETh MPAKTUYECKUMH TNPUEMAMH TEOMETPUYECKHX H3MEpPeHHH U
MOCTPOCHUHN, YNTaTh WH(POPMALIKIO, TIPEICTABICHHYIO B BUAY TaOJIUIl, AUATPaMM U
rpauKoB, *KUTh B YCJOBHSIX HEOMNPEACIEHHOCTH U MOHUMATh BEPOSTHOCTHBIN
XapaKTep CIyYalHBIX COOBITHA.

OmHOBpEeMEHHO ¢ pacuiupeHueM cdep MNpUMEHEHHs MaTeMaTHKH B
COBPEMEHHOM 00111ecTBe BC€ 0ojiee BaKHBIM CTAHOBUTCS MaTEMAaTUYECKHM CTUIIb
MBILUICHUS, TPOSABISIONIMICA B ONpeAeiICHHBIX YMCTBEHHBIX HaBbIKax. B
npolecce M3Y4eHUST MaTEeMaTWKU B apceHan NPUEMOB M METOAOB MBIIIJICHUS
YelloBeKa €CTECTBEHHBIM OOpa3oM BKIIOYAIOTCS WHAYKIUS W JEAYKIIHA,
0000IIeHHEe M KOHKpPETH3alus, aHallM3 M CHUHTE3, Kilaccupukauusa H
cucTeMaru3anus, abctparupoBaHue u aHanorus. OOBEKTHI MaTEeMaTHUECKUX
YMO3aKIIOYeHUH, TpaBWia HX KOHCTPYHPOBAHUS PACKPBHIBAIOT MEXaHU3M
JOTHYECKUX IOCTPOEHUH, CHOCOOCTBYIOT BBIpAOOTKE yMEHHs (OpPMYJIHMPOBATH,
O00OCHOBBIBaTh U JOKa3bIBaTh CYXKJICHHUS, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE
MplllUIEHHE. Benymas poiib NpUHAAICKUT MaTeMaTUKE B (OPMUPOBAHUU
AITOPUTMUYECKONH KOMITOHEHTHI MBIIIJICHUS W BOCIIUTAaHUM YMEHHH JEWCTBOBATH
10 3aJaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATH HM3BECTHBIE M KOHCTPYHMPOBATH

HOBbIE. B mpoiiecce perieHus 3agady — OCHOBHOM y4eOHOW NESITEIBHOCTH Ha
ypoKax MaTeMaTHUKW — Ppa3BUBAIOTCS TBOpYECKas W MPUKIAIHAS CTOPOHBI
MBIIUICHUSI.

OOyueHnue MareMatuke JAa€T BO3MOXKHOCTH Pa3BUBATh y YUalIUXCS TOYHYIO,
palMoHAIIbHYI0O W HMHPOPMATUBHYIO pe€Yb, yMEHHE OTOMpaTh Haubosee
MOIXO/ISIIIINE SI3bIKOBBIE, CHMBOJUYECKUE, Tpad)UueCKUe CPe/ICTBA IS BHIPAKEHUS
CY)KIEHUI W HATJIATHOTO UX MPEICTaBICHUS.

HeoOxoaumMbIM KOMIIOHEHTOM OO0l KyJbTYphl B COBPEMEHHOM TOJIKOBAaHUHU
SBIISIETCSI  OOIee 3HAKOMCTBO C METOJAMHM TO3HAHUS JACHCTBUTEIBHOCTH,
MPEACTABICHUE O TPEAMETe U METOAC MaTeMaTHKH, €ro OTIMYHS OT METOJIOB
€CTECTBEHHBIX W TyMaHUTapHBIX HAyK, 00 OCOOCHHOCTSX TNPUMEHCHUS
MaTEeMaTUKH JJIs PEIICHUS HAy4YHBIX M TMPUKIATHBIX 3amad. Takum oOpazom,
MaTeMaTH4YecKoe 00pa3oBaHWE BHOCHUT CBOW BKiIaa B (opmupoBaHue oOmien
KyJbTYPhI YEJIOBEKA.

W3yyenne MaTeMaTUKH  CIOCOOCTBYET  3CTETHYECKOMY  BOCIHTAHHIO
YeJIOBeKa, TTOHMMAHHWIO KPAacOThl M M3SIIECCTBA MAaTEMAaTHYECKHX PACCyKICHUM,
BOCITPHUATHUIO TEOMETPUUIECKUX (HOPM, YCBOSCHUIO UJIEU CHUMMETPUH.



HEJIA N3YUYEHUSA YUEBHOI'O ITPEAMETA «MATEMATHUKA»

[TpuopuretnpiMu nensiMu oOyueHusi matematnke B 10—11 krmaccax Ha
0a30BOM YPOBHE SIBJISIIOTCSI:

e hopMupOBaHWE TICHTPATBHBIX  MAaTEMATHYECKUX TIOHATHNA  (YHUCIIO,
BEIIMYMHA, TeoMeTpuyeckas (Qurypa, mnepemMeHHasi, BEPOATHOCTb, (QYHKIHs),
00€eCleynBaOIINX MPEEMCTBEHHOCTh U IMEPCIEKTUBHOCTh MAaTeMaTH4YeCKOTO
00pa3oBaHMs 00YJIArOIINXCS;

® MTO/BEACHUE YYAIIMXCS Ha JOCTYITHOM JUISi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKH U OKPY)KAIOIIEr0 MUpa, MOHWUMAaHUE MAaTEeMaTHKU Kak
4acTH O0IIeH KyJIbTypbl YEJIIOBEUECTBA;

® Da3BUTHE WHTEJUIEKTYallbHBIX W TBOPYECKUX CIOCOOHOCTEH yualuxcs,
MO3HABATEIILHONH  AKTHMBHOCTH, HCCIEAOBATCIBCKUX YMEHHH, KPUTHYHOCTH
MBIIIICHUS, HHTEpPeCca K U3YICHUIO MaTEeMaTHUKH;

e (hopmupoBaHre GyHKIUOHATHPHOW MAaTEMaTHYECKOW TPaMOTHOCTH: YMCHHSI
pacrno3HaBaTh MaTEMAaTHYECKHUE ACTIEKThl B PEAIbHBIX KU3HEHHBIX CUTYalUsSIX U
0Py W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh HMX HA S3bIKE MaTeMaTUKU M CO3/1aBaTh
MaTEeMaTHYECKHE MOJICTH, TPUMEHSATh OCBOSHHBIN MaTEMaTHYSCKHMA ammapatr Jjis
pEIICHUS] TIPAKTUKO-OPUCHTUPOBAHHBIX 3a/ad, WHTEPIPETUPOBAThH W OIICHUBATH
MOJTYYCHHBIC PE3YJIBTATHI.

OcHOBHBIC JTUHUU cofiepkaHus Kypca matemaTuku B 10—11kmaccax: «Ywucna
U BBIUHCICHUS», «AnreOpa» («Anredpandeckue BBIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Hauwanma ~ marematmyeckoro — aHammza»,  «l'eomeTrpusi»
(«['eomerpuueckue ¢urypsl u HuX CBOWCTBa», «M3mMepeHHEe T€OMETPUUYECKUX
BETMYMH»), «BepoATHOCT, W cCTaTHCTHKa». JlaHHBIC JWHWUW Pa3BUBAIOTCS
napajuiebHO, KaXKJas B COOTBETCTBHHM C COOCTBEHHOW IJIOTWKOW, OJHAaKO HE
HE3aBUCHUMO OJIHA OT JIPYyroil, a B TECHOM KOHTaKT€ W B3auMoAeucTBUH. Kpome
ATOr0, WX OOBEAWHSCT JIOTHMYECKAas COCTABIIAIONIAS, TPAAWIIMOHHO TMPHCYIIas
MaTeMaTHKe U MPOHU3BIBAIOIIAS BCE MAaTEMATUYECKUE KYPChl U COJIEpKATEIbHBIC
muauu. ChopmynupoBanHoe B DeepaabHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe CpEAHEro OoO0Iero oOpa3oBaHHS TPEOOBAHHWE «BIIAJICHHE METOAAMU
JIOKA3aTelIbCTB, aArOpUTMaMH  PEIICHWS 3aJad; yMEHHE (QOpMyIHpOBaThH
OTIPE/ICIICHHS, aKCHOMBI M TEOPEMBI, NTPUMEHATh WX, MPOBOJUTH JOKa3aTCIbHBIC
pacCyXJCHHS B XOJ€ pEIIeHUs 3aJay» OTHOCUTCS KO BCEM Kypcam, a
dbopMHpOBaHUE JTOTUYECKUX YMEHHUH paclpeesieTCs TI0 BCEM rofaM oOydeHHs Ha
YpOBHE cpeaHero o0miero oopasoBaHus.



MECTO YUYEBHOI'O ITIPEJIMETA «<MATEMATHUKA» B YYEBHOM IIVIAHE

B cootBerctBun ¢ ®enepanbHblM TOCYAApPCTBEHHBIM 0Opa30BaTEIbHBIM
CTaHJapPTOM CpeIHEro oliero o0pa3oBaHus MaTeMaTHKa SIBJISIETCS 00sA3aTEIbHBIM
IpPEeIMETOM Ha JAaHHOM YpOBHE oOpa3oBaHus. Hacrosimeill npumepHoil pabouei
IporpamMMoi mpeaycMaTpUBaeTCsl M3ydeHue yueOHoro npeamera «MaremaTukay B
paMKax TpEX yueOHBIX KypCOB: «Airedpa u Hayajga MaTeMaTHYECKOTO aHAIU3ay,
«I'eometpus», «BeposiTHOCTP W cratucTukay. @OOpMUpPOBaHUE JIOTUYECKHUX
YMEHUN OCYHIECTBISIETCS HA MPOTSHKEHUU BCEX JIET 00y4YeHHUs B CTapuIeH IIKOJIe,
a 3JIEMEHTBHI JIOTUKU BKIIFOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBILIE KYPCOB.

Y4eOnplii maH Ha wu3ydeHne wmartematukun B 10—1lkmaccax oTBOAWT
5 yueOHBIX YacOB B HEJENI0 B TE€YEHUE KaxJA0ro rojga oOyudeHus, Bcero 350
y4€OHBIX YaCOB.

Temarnueckoe IUIaHUPOBAaHHWE Y4YEOHBIX KYypCOB M  PEKOMEHAYeMOe
pacnpeneneHne  y4yeOHOro  BpPeMEHM JUIl  W3YYEHHMs]  OTAEIBHBIX — TEM,
IIPEJIOKEHHBIE B HACTOAILIEH MPOrpaMMe, HaJ0 paccMaTpuBaTh KAK MPHUMEPHBIE
OpPUEHTHUPBI B TIOMOILIb COCTABUTENIO aBTOPCKOM paboueil mporpamMmbl U MPEkKIE
BCEro y4yuTeno. ABTOop paboyeil mporpaMMbl BIIPABE YBEIUYUTh WIIA YMEHBUIUTh
MPEMI0KEHHOE YHUCIO y4E€OHBIX YacOB Ha TEMY, YTOOBI yIIyOUTHCS B TEMATHUKY,
3aMHTEPECOBABILYIO0 OOYYalOIIMXCSA, WM HANpPaBUTh YCHIUA Ha MPEOJOJICHUE
3aTpyIHEHHN. JJOIyCTUMO TakXe JOKaJIbHOE MEPEepacIpeiesieHue U IIEPECTaHOBKA
AJIEMEHTOB COJEPKAaHUsl Kypca BHYTPH JIaHHOI'O KJlacca.

KonudectBo mpoBepoyHBIX PadOT (TEMATHMYECKHH M WUTOTOBBIA KOHTPOJb
KauecTBa YCBOCHHUS Yy4yeOHOro Marepuajia) M UX THUI (CAMOCTOSITEIbHBIE U
KOHTPOJIbHBIE pabOTbI, TECThI) OCTAIOTCS HA YCMOTPEHUE YUUTENS.

Takke yuuTenb BIpaBe YBEIUYHUTHh WM YMEHBIIUTh YUCIO YYEOHBIX YaCOB,
orBei€HHbIX B llpumepHoil paGoueil mporpamme Ha 0000IIEHHE, TOBTOPEHUE,
CUCTEMAaTH3allMI0 3HAaHUWA oOyvaromuxcs. EIWHCTBEHHBIM, HO NPUHIUIHAIBHO
BaXXHBIM KPUTEPHUEM, SIBIISICTCS JOCTUKEHHUE PE3yIbTaTOB OOyUEHUs, YKa3aHHbBIX B
HACTOSIIEH MporpamMmMme.

IHIJTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YYEBHOI'O
INPEAMETA «MATEMATHUKA»

OcBoenue yueOHOro mnpeamera «MaremaTnka» TOJDKHO OOECTIeYrBaTh
JIOCTIKEHHUE Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUsl CICTYIONINX JTHIYHOCTHBIX,
MeETaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOSHHUS TIPOrPaMMbI y4eOHOTO TIpeIMeTa



«MareMaTuka» XapaKTepU3yrTCs:

['paxkgaHckoe BOCHUTAHUE:

c(hOPMHPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMHU 00YyYaroerocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCUHCKOro OOIIecTBa, NPEJICTABICHUEM O

MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOLeTyp TPaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI HW TP.), yYMEHHEM
B3aMMOJICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHH C HX
GYHKIUSIMA ¥ HA3HAYCHUEM.

[laTproTHyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN IPpaKIaHCKON MICHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSALIEMY POCCUMCKON MaTeMaTUKU, [IEHHOCTHBIM OTHOILIEHUEM K

JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaX, TEXHOJOTHsX, cdepax
YKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCUTAHHUS:

OCO3HAHHUEM JTyXOBHBIX IICHHOCTEH pOCCHUIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMs, DSTHYECKOI'O  IOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUIN HAYKU U JESITEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DCTEeTHUECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peLIeHnH, paccyXIEHUN;

BOCIIPUAMYMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3jIMYHbIX BUIOB UCKYCCTBA.
Pu3nyecKoe BOCIUTAHUE:

cOPMHPOBAHHOCTHIO yMEHHUS TMPUMEHITh MAaTeMAaTHUYEeCKHUE 3HaHUS B
WHTEpecax 3J0pOBOTO U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-03/I0POBUTEIBHOM
JEeSATEIbHOCTBIO.

TpynoBoe BocrMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit npodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO U  CIOCOOHOCTHIO K  MaTreMaTUYeCKOMY OOpa30BaHUI0 U
caM000pa30BaHUI0 Ha NPOTSHKEHUHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUYECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

OKOJIOTUYECKOE BOCIUTAHUE:




Cc(OPMUPOBAHHOCTHIO 3KOJOTUYECKOW KyNbTYpbl, MOHWMAaHUEM BIIMSHHUS
COLIMAJIBHO-D)KOHOMHMUYECKHUX MPOLECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHOU
Cpelpl, OCO3HaHMEM TJ00AJIbHOIO  XapakTepa 3KOJOTMYECKHX MpoOlieM;
OpHEHTalMell Ha NPUMEHEHME MAaTEMaTU4YECKUX 3HAHUM Uil pELICHHs 3aj1ad
B 00JIaCTH OKpY’KaloIlled cpeapl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUN [JI1 OKPYKAIOIIEW CPEJIbI.

L{eHHOCTH HAYYHOI'O IMO3HAHUSA:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKM H  OOIICCTBEHHOM MPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c(epbl 4YeIoBEeUeCKOM IeATEeIbHOCTHU, JTarloB e¢
pPa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATbBI

MeTtamnpenMeTHBIE PEe3yIbTaThl OCBOSHHUS IMPOTPaAaMMBI y4eOHOTO IIpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusaMU, YHUBEPCANbHBIMU PecYIAMUBHbIMU OeUCMBUAMU.

1) Vhueepcanvhule no3naeameJibHble Oeticmaus, obecneuusaiom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCcO8 0Oyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpyJcarwe2o  Mupa,  NpPUMEHeHUe  JI02UYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).
ba3oBbI€ JIOTHYECKHE ACUCTBUSA:

® BBIABJIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE IIPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATUM, OTHOIIEHHH MEXIy MOHATUSAMHU;  (OpMYyIUpOBATH
OIpEJENICHNs MOHATUI; YCTAHABINBATh CYLIECTBEHHBIN MpPU3HAK Kiaccu(UKauy,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

® BOCIIpUHUMATh, (OPMYJIUPOBATH W  MNPEOOPa3OBBIBATh  CYXKACHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIIBIATH  MAaTEMAaTUYECKUE  3aKOHOMEPHOCTHM,  B3aUMOCBS3H W
NpoTUBOpEYHs B (paKTax, aHHbBIX, HAOMIOJEHUAX W YTBEPXKACHUSX; Mpejaratb
KPUTEPUHU JIJIS BBIABJIEHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

e JIenaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, INEOYKTUBHBIX WU
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

& IIPOBOJMTH CaMOCTOSITEIILHO JI0Ka3aTEIbCTBA MaTeMaTHYECKUX
YTBEPKJICHUM (MpsAMblE W OT TPOTHUBHOIO), BBICTPAUBATH AapTryMEHTAIUIO,



MPUBOIUTH TIPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYXICHUS U
BBIBO/IbI,

® BBHIOMpPATh CHOCOO pemnieHus y4eOHOM 3ajauu (CpaBHUBATHh HECKOJIBKO
BApUAHTOB  PCIICHHWsA, BBHIOMpATh HauWOoJiee TOAXOMIMHUA ¢  yIETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).
ba3oBbIe MCCIIEI0BATENbCKUE JEHCTBUA:

® 1CIIOJI30BaTh BOIPOCHI KaK MCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

® [IPOBOJUTH CaMOCTOSITEIILHO CIUIAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SIBJICHUSI, TIPOIIECCA, BBISIBJICHUIO 3aBUCUMOCTEH MEXIAY OOBEKTaMH, SBIICHUSIMH,
MPOIIECCAMH;

® CaMOCTOSITEJILHO (POpMyIUpOBaTh 000OIIEHUS U BBIBOJIBI MO pe3yjbTaTaMm
MPOBEAEHHOTO  HAOJIOJNECHMS, HCCJIEJOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

® [IPOrHO3UPOBATh BO3MOKHOE pa3BUTHUE IMPOLECCa, a TaKKE BBIIBHUIAThH
MPEANOJIOAKEHHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.
Pabota ¢ undopmaimei:

® BEISBIIATH Ne(UIIUTHI HHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIPOC U JJISI pEIICHUS 3a/1a4H;

® BEIOMpAaTh ~ HMH(POpPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHANMM3UPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HWH(POPMAIIUIO
Pa3TUYHBIX BUIOB M JOPM TIPEACTABICHHSI;

e CTpyKTypHpoBaTh WH(GOPMAIIHIO, MPEACTABIATh €€ B pa3IMUHbIX (opmax,
WJUTIOCTPUPOBATH Tpauueck;

® OIICHUBATH HaJEKHOCTD uHbopmauu o CaMOCTOSATEIILHO
chOPMYITUPOBAHHBIM KPUTCPHUSIM.

2) Vuueepcanohuvie  KOMMYHUKAmMUGHble  Oelicmeus,  00ecnevyusarom
chopMUpoOBaAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OoureHue:

® BOCIIPUHUMATH U (DOPMYITHUPOBAThH CYXKJICHHUSI B COOTBETCTBUU C yCIOBUSAMHU
W I[eIsIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PCHUS B
YCTHBIX W TNMHUCBMEHHBIX TEKCTax, JAaBaTh IMOSCHEHHUS IO XOJy PEIICHHs 3aJayH,
KOMMEHTHPOBATH TOJYICHHBIN PEe3yJIbTaT;
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® B X07ie 00CYXJIEHHUs 3a[]aBaTh BOMPOCHI MO CYHIECTBY OOCYKIAEMOU TEMBI,
npoOsemMbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJEH, HAIIEJICHHbIE Ha TIOMCK
pelIeHus; COMOCTaBISATh CBOU CYXKJEHHUSA C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh PA3IMYUe W CXOACTBO TO3UIMH; B KOPPEKTHOU (hopme
dbopMynIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

® [IPEICTABIISITh PE3YJIBTAThI PEIICHUS 3a/1a4d, SKCIEPUMEHTA, UCCIIEIOBAHMUS,
MIPOEKTa; CaMOCTOSITENIbHO BBIOUpATh (QopMaT BBICTYIUICHHS € Y4&€TOM 3ajad
MPE3eHTallM U 0COOEHHOCTEH ayUTOPHH.

CoTpyIHUYECTBO:

® TOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAHTHOW M WHIANBUAYAIbHON
paboThl MpU pelleHHd YYEeOHbIX 3a/4a4y; MPUHUMATh LEelb COBMECTHOM
JEeSTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacnpeleisTh
BUJbl padoOT, JOroBapuBaThbcs, OOCYXAAaTh TPOLECC M pPe3yabTaT paldOTHI;
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

® y4acTBOBaTh B IPYNIOBBIX opMax paboTsl (00CYXI€HHsI, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBI» W HHBIC); BBIIOTHATH CBOIO YacTh pabOTBl W
KOOPAMHUPOBATh CBOM JCHCTBHS C JIPYTMMH YJIE€HAMH KOMAaHIBI; OIEHUBATH
KayecTBO CBOET0O BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBHUSL.

3) Vuueepcanvhuvie pezynamueHbvle oelcmausl, obecneuyusarom
Gopmuposarue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
CaMoopraau3aius:

® COCTaBJIITH IUJIaH, AJITOPUTM PEIIEHUs 3aJa4u, BEIOMpATh CIIOCO0 pelieHus
C yuy€ToM HUMCIIIMXCS  pPECypcoB M  COOCTBEHHBIX  BO3MOXXHOCTEH,
apryMEHTUpPOBaTh W KOPPEKTUPOBATH BAapUAHThl PEHICHUM C Y4YETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

® BJIaJICTh HABBIKAMHU  I[IO3HABATEJIbHOW peduieKCuM KakKk  OCO3HaHUS
COBEPIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB; BIAAECTh
croco0aMu CaMOTPOBEPKH, CAMOKOHTPOJS TMpoIlecca W pe3yibTaTa pelieHUs
MaTeMaTHYEeCKOU 3aJ1auH,

® NIPEJBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a/1a4H,
BHOCHUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHE peE3yJibTaTa I U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI TOCTHXKEHUSI WJIM HEJIOCTUXKEHUS PE3yJIbTaTOB JeATeIbHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
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HNPEIMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OcBoeHUs [IpuMepHOil pabodeil mporpaMmsl IO
MaTeMaTUKe MPEACTaBICHbI O rojJaM OOyYeHHs] B paMKaX OTIEIbHBIX KypCOB B
COOTBETCTBYIOIIUX pa3jeiax HacTosmen [ IporpamMel.

ITPUMEPHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIU3A».

Ilesin n3y4yenus y4eGHOro Kypca

Kypc «Anrebpa u Hayama MaTeMaTUUYECKOTO aHaIu3ay SIBISETCS OJHUM M3
HanOoJiee 3HAYMMBIX B MPOTPAMME CTapIIeH IIIKOJBI, IMOCKOJBKY, C OJHOU
CTOPOHBI, OH OOECIEeYMBAET HWHCTPYMEHTAIBbHYI0 0a3zy JUisi HM3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrol CTOPOHBI, (OPMUPYET JIOTUUECKOE U
a0CTpaKTHOE MBIIUICHUE Yy4Yalluxcsi Ha YPOBHE, HEOOXOIUMOM JJii OCBOCHUS
KypcoB UWH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYaIlluecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3LIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTIKCHHUS B MAaTEMaTHIECKOU Gopme.

Kypc anrebpbl 1 Hauan MaTeMaTHYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIh30BaTh MX B MOBCEAHEBHOW >XM3HU. B TOXe Bpemsi oBiajieHHE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBAaET YMEHHE HAaXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHHUS, UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3ALIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, GOPMHUPYET KPEaTUBHOE M KPUTHUICCKOE MBITINICHHE. B X01e n3ydeHus
anreOppl M Havall MATEMaTHYECKOrO aHajdu3a B CTaplield IIKOJe ydaliuecs
MOJIYYalOT HOBBIM OIBIT pEIIEHUs TMPUKIAAHBIX 3aJlady, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJIeTICH pealbHbIX CUTYyalluii M HMHTEpIpEeTaIllun
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMATCA €  TIpUMEpaMH  MaTEeMaTHYCCKHX
3aKOHOMEPHOCTEH B TpHUpOJaE, HAyKEe W B HCKYCCTBE, C BBIIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc oOmamaer 3HAYMTEIBHBIM BOCHUTATCIBHBIM TOTCHIIMAIOM, KOTOPBIH
peanu3yeTcs Kak 4yepe3 y4eOHbId MaTepual, CIOCOOCTBYIOMUNA (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,
TpeOyrolen CaMOCTOSATEILHOCTH, aKKypaTHOCTH, MPOIOJKATEITLHOM
KOHIICHTpAIIM¥ BHUMAHUS U OTBETCTBEHHOCTH 3 MOJTYYCHHBIN PE3yIbTaT.

12



B ochoBe Meromuku oO0yueHHs airedpe M HayajdaM MaTeMaTHYECKOTO
aHaJIn3a JIEKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B cTpykrype kypca «Anredpa 1 Hayana MaTeMaTHYECKOIO aHAJIN3a» MOYKHO
BBIJICJINTD  CIEAYIOIIME COJAEP)KATEIBHO-METOANYECKHEe JMHUK: «Yucna n
BbIuncieHus», «OyHKun u rpadpukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro anamusa», «MHoxkecTBa U JIOTMKa». Bce o0OCHOBHBbIE
COZIEPKATEIIBHO-METOANYECKUE JIMHUM H3Y4YalOTCS HA MPOTSHKEHUH JABYX JIET
oOyueHusl B CTapilIeil IIKoJie, €CTECTBEHHO JOMOJHSS IPYT ApPyra M MOCTEIEHHO
HACBIIAsCh HOBBIMU TEMaMHM U paszesaMi. MOXHO ¢ YyBEpEHHOCTBIO CKa3aTh, YTO
JaHHBIA KypC SBISIETCS. MHTEIPATUBHBIM, IIOCKOJIBKY OOBEIMHAET B cede
COJIEpKaHUE HECKOJIbKMX MaTeMaTUYEeCKUX JUCLUUIUIMH: ajreOpa, TPUrOHOMETpHUs,
MaTeMaTUYECKUM aHAIN3, TEOPUs MHOXKECTB U Ap. Ilo Mepe Toro kak ywammecs
OBJIAJIEBAIOT BCE€ Oosiee IMIMPOKMM MAaTeMaTHYECKUM almapaTtoM, Yy HHX
NOCJIe0BAaTENbHO  (OPMHUPYETCS M COBEPILIEHCTBYETCS YMEHHE CTPOUTH
MAaTEMaTHYECKYIO MOJIENb PEAIBHOW CUTYalluH, IPUMEHATh 3HAHMS, TIOJIyYEHHBIE B
Kypce «Anredpa ¥ Hadajga MaTEeMaTHMYECKOrO aHaiu3a», [UIsl pELIeHUs
CaMOCTOSITENIbHO  C(OPMYJIMPDOBAHHOM  MaTeMaTH4YeCKOW 3aJadd, a 3aTeM
WHTEPIPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

ConepkaTenpbHO-METOANYECKAs JUHUAS «YHHCIa W BBIYUCIEHUSD) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJb30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAa4yaTO B OCHOBHOW MIKoJie. B crapmield mkojge oco00e BHUMAaHHE YJEseTcs
(OpMHPOBAHUIO TMPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOUAIOMIMX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
PalMOHAIBHO BBINOJIHATH JCHCTBUS C HUMH, JENaThb NPHUKUIKY, OLICHUBATH
pe3ynpTaT. OOydaromuecss MOIY4YalOT HaBBIKU NPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JEWUCTBUM C YHCIIaMH, 3allMCaHHBIMH B CTaHJApPTHOU (opme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHHSI M HEPABEHCTBA» PEATNU3YETCS HA NPOTSHKEHUU BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pa3fesie MporpaMMbl
IIPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3aJad. YdYaliuecs OBJIaJeBaloT
pa3sIUYHBIMM METOJAMU PEIIEHUS UENbIX, PAalHOHAIBHBIX, WPPALHOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUUYECKUX  YPaBHEHHIH,
HEPABEHCTB U UX cucTeM. [losrydeHHbIe yMEHN UCTIOJIB3YOTCS IIPU UCCIIEA0BAHNUN
GyHKUMNA C TOMOIIBIO MPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HAaxXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HayeHud (QyHkuu. JlanHas
collepKaTesibHasi JIMHUS BKJIOYaeT B ce0s Takke (QopMUpOBaHUE YMEHUUH
BBIMOJHATh pacuy€Tbl 1Mo ¢GopMysaM, NpeoOpa3oBaHUsl WENbIX, PalMOHAIbHbIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHI, a TaKXe BBIPAXKEHUH,

collep KaluXx CTerneHn W Jiorapudmbel. brarogaps m3ydeHuto anredpanmdecKkoro
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Marepuansa NPOUCXOJWUT  JaJIbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTpaKTHOIO MBIIIICHUST Yy4aluxcs, (GOPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJIbHBIMU  (GOpMaMH,  TPEICTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PABEHCTB M HEpaBEHCTB. AureOpa
npeniaraeT d()QPEeKTUBHBIE WHCTPYMEHTBI JJsl PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
S3bIKA HAYKHU.

CopepxxarenpHo-MeToMueckass JuHUS «DyHKIUKM U TpapuKu» TECHO
NeperuieTaeTCs ¢ IPYruMHU JIMHUAMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEIOBATEIBHOCTD U3Yy4YEeHUs MaTepuaa. Nzyuenue CTETICHHOM,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON 1 TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3AHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEHICHUEM YpaBHEHHM MU HepaBeHCTB. [lpu »ToM OosbllIoE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXAY
pa3IMYHBIMM BEJIMYMHAMU, HCCIIENOBATh TMOJy4YEeHHbIC (YHKIHMHU, CTPOUTH HX
rpaduku. Matepuan 3Tol cojiep>KaTebHON JIMHUU HaleJIeH Ha pa3BUTHE YMEHUU
U HABBIKOB, IO3BOJISIONIMX BbIpAKaTh 3aBUCUMOCTH MEXKIy BEITUYMHAMHU B
paznuuHoi ¢dopme: aHaIUTHYECKOU, rpaduueckoi u cioBecHOU. Ero msyueHwue
CIIOCOOCTBYET Ppa3BUTHIO  ANTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUK, UCTIOJIb30BAHUIO aHAJIOTHIA.

CopnepxxarenpHass nuHHs «Hayanma mMareMaTHyeckoro aHaiau3a» IO3BOJISET
CYIIIECTBEHHO PACHIUPUTH KPYT KaK MAaTeMaTHYECKHX, TaK U MPHUKJIAJHBIX 3aj]1ad,
JOCTYMHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSBISIETCS BO3MOYKHOCTb MCCIIEI0BATh U
CTpouTh Tpaduku (YHKIUH, OmNpenensTh WX HAUOOJbIINE W HAUMEHBIINE
3HAUCHUS, BBIYUCIATH MUIOMAAn (QUryp u oO0OBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HaXOXKJEHUSl HAWIY4YlIero pElieHHs B MPHUKJIATHBIX, B TOM YHCIE COLHUAIbHO-
HKOHOMHUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHUYECKOTO aHalu3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaTbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM PpACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHKE M HcKyccTBe. OOywaroniyecss Y3HAIOT O
BBIIAIOIIMXCST pe3yJbTaTaX, IMOJTYYCHHBIX B XOJ€ Pa3BUTHs MaTEMaTHKH Kak
HAyKH, U UX aBTOPaXx.

CopepkarenbHo-MeToauYecKas TuHus «MHOXecTBa U JIOTMKa» B OCHOBHOM
MOCBSIIIEHA  DJIEMEHTAaM  TEOPHUM  MHOXECTB. Te€0peTHKO-MHO>KECTBEHHBIE
MIPEICTABIICHUS TTPOHU3BIBAIOT BECh KyPC HIKOJIHHOW MaTeMaTUKH U TPEAararoT

HanOoJiee YHUBEPCAIBbHBIN S3bIK, OOBEAUHSIIONUN BCE pa3eibl MATEMATUKU U €€
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NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MATEMaTHYECKUE AUCLUIUIMHBI B €IHHOE
nenoe. [loaToMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHUKY MOHUMATh TEOPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKU U HCIOIb30BaTh €ro JiJis
BBIPKEHUSI CBOUX MBICIICH.

B kypce «AnreOpa u Hadana MaTEeMaTHMYECKOTO aHAINU3a» IMPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTE€MaTHYECKOrO0  MOJEJIMPOBAHUS, KOTOpBIE IPU3BAHBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIEJICH peabHBIX CUTYAIlHi, UCCIACIOBAHUS
THX MOJEJIed C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiu3a U
WHTEPIPETALUU TIOJYUYCHHBIX Pe3yNbTaToB. Takue 3ajaHusl BIUIETEHbI B KaXKIbIN
U3 pa3/iesioB MPOrpaMMbl, MOCKOJIBKY BECh MaTepuall Kypca IMIHPOKO UCIIOIb3yETCs
JUTSL pellieHusl IPUKIAIHBIX 3a1a4. [Ipu pereHnn peanbHbIX MPaKTUUYECKUX 3a7a4
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000LIATh M KOHKPETH3UPOBAThH
npobsiemy. JlearenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/lay OPraHM3yeTcsl B MPOIECCE M3YyYEHHUs BCEX TeM Kypca «AiredOpa u Hadana
MaTE€MaTUYECKOIO aHAIU3ay.

MecTo y4eOHOro Kypca B Y4eOHOM ILIaHe

CornacHo yueOHoMy mmany B 10—11 kimaccax u3ydaeTcsi y4eOHBIH Kypce
«Anrebpa ¥ Hayaja MaTeMaTHYECKOTO aHalin3a», KOTOPBIM BKIIOYAeT B ce0s
CIIEIyIOLIME OCHOBHBIE paslenbl coaepxaHus: «Yuciaa U BbIYMCICHUND,
«YpaBHeHHMsI M HepaBeHCTBa», «®DyHkuuu u  rpapukm», «Hauana
MaTEMaTUYECKOro aHaanu3a» U «MHOXKECTBA U JIOTHKay.

B YueOHOM miane Ha u3ydeHHE Kypca anreOphl M Hayal MaTEeMaTHYECKOTO
aHaM3a OTBOJMUTCS HE MeHee 2 yueOHbIX yacoB B Hezenmo B 10 kjacce U He MeHee
3 y4ueOHbIX YacoB B Henelnto B 11 kiacce, Bcero 3a jJBa rojia oOy4eHusl — HE MEHee
175 y4eOHbIX 4acoB.

Ilnanupyemble npeaMeTHbIE Pe3yJbTAThI 0CBOCHUS
IIpumepHoii paGoueii nporpaMmmsl Kypca (1o rogam o0y4eHmus)

OcBoenune yueOHOTO Kypca «Anrebpa U Hayajga MaTeMaTUYECKOTO aHAIN3a»

Ha YPOBHE CPEIHEr0o O0IIero oOpa3oBaHUs JOKHO OOECIEYUBATH JOCTHKEHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:
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10 xiacc

Yucja 1 BBIYHCTIEHUS

OnepupoBaTh MOHATHSAMH: PALMOHAIBHOE M JIEHCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAS U JCCATUYHAS APOOb, MPOICHTHI.

Bremonusate  apudmernyeckue — omepanu € pAlMOHATIBHBIMU |
JeCTBUTEILHBIMU YHCIIAMHU.

BhIMonHATE TpUOIMKEHHBIE BBIYUCICHNS, UCTIOJB3YS MPaBUia OKPYTICHHUS,
JieNaTh TPUKHUIKY U OLIEHKY pe3yJIbTaTa BEIYHCICHUI.

OmnepupoBaTh MOHATHSMH: CTENEHb C IIENBIM IOKa3aTeJIeM; CTaHJIapTHas
dopma 3amucu AEHCTBUTEIBHOTO 4YHCIA, KOPEHb HATYpajJbHON CTEIEHHU;
UCIOJIb30BaTh MOAXOAAIIYI0 (OpMY 3alUCH JEUCTBUTENBHBIX YHUCEN JJIf
pelIeHUs IPAKTUUECKHX 3a1a4 U NPECTaBICHUS JaHHbBIX.

OmnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YIJIA;
UCMONb30BaTh  3allMCh  HPOM3BOJBHOIO  yriaa  4yepe3  oOpaTHbIE
TPUTOHOMETpUUYECKUE (PYHKIUU.

YPaBHeHPISI N HEPABCHCTBA

OnepupoBaTh NOHATHAMH: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
paLMOHAIIBHOE, UppalMoHaIbHOE YpaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPUUECKOE YPABHEHUE;

BoimonHsaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAXKEHUM W pemiaThb
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoInonHsTh npeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX W UPPALUOHATBHBIX
BBIDQXKEHUW UM peEllaTh OCHOBHBIE THUIBI LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATs ypaBHEHUsS W HEPABEHCTBA [UIA PELICHUS MaTEeMaTHYECKUX
3a/1a4 ¥ 3a7]a4 U3 pa3InyHbIX 00J1aCTEN HAYKU U PEAIbHON KU3HU.
MopnenupoBaTh peajibHble CHTyalldd Ha S3bIKE aureOpbl, COCTaBJISATh
BBIPAXEHUs, YPABHEHMS, HEPABEHCTBA IO YCJIOBHUIO 3a7a4H, HCCIIENOBATH
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM amapara ajreopsl.

DyHKIUHN U TPAPUKH

OmneprpoBarh MOHATUSAMU: (QYHKIHUSA, COCOOBI 3aaHusl QYyHKIMHU, 001acTh
OTpEJICICHUs W MHOXKECTBO 3HaueHWd GyHKOuu, rpaduk QyHKIUH,
B3aMMHO OOpaTHbIe (QYHKIIUH.
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OnepupoBarh MOHATUSMH: UYETHOCTh U HEUETHOCTh (YHKIUHU, HYIH
(YHKLINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBath rpaduk GyHKIUHN IS pelieHUs ypaBHEHHIA.

Ctpouth U unTaTh rpaQuKu JIUHEHHOW (DYHKIINHU, KBAAPAaTUIHON (YHKIUH,
CTETeHHON (PYHKIIMU C LIEJIBIM ITOKa3aTeNIeM.

Wcnonb3oBate rpaduku  GYHKIMNA A0 HCCIENOBAaHHUS IPOLECCOB U
3aBHCHUMOCTEH TpU peIIeHHH 3a7ad M3 APYTUX Y4YEOHBIX NPEAMETOB H
peaibHOM  JKM3HHM;  BBIpaXaTb  (OpMyJaMU  3aBHCHUMOCTH  MEXIY
BEJIMYMHAMHU.

Hauaja MmaTeMaTH4eCKOro aHaju3a

OnepupoBaTh TOHATUSMHU: TIOCIEIOBATEIbHOCTh, apudmeThyeckas Hu
reOMETPUYECKast IPOTPECCUMU.

OnepupoBaTth MOHATUSAMU: OECKOHEYHO YOBbIBarOIIasi reoMeTphuYecKas
nporpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOILIEH T€OMETPUUECKON MPOrPECCUHU.
3azaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcronb30BaTh CBOKCTBA MOCIEA0BATEIBHOCTEN U ITPOTPECCUM IS pELIEHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHoOKeCcTBA U JIOTHKA

OnepupoBath NOHATUSIMH: MHOKECTBO, ONEPALUN HAJl MHOKECTBAMM.
Hcrnonb30BaTh  TEOPETHMKO-MHOKECTBEHHBIM  ammapar Juisl  ONMMCaHUs
peanabHBIX IPOLECCOB U SIBJICHUH, MPU PELICHUU 33a/1a4 U3 APYIUX y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  NOHATUSAMHU:  ONpPENEIEHUE,  TEOpeMa,  CIEACTBUE,
JI0Ka3aTEIIbCTBO.

11 xmacc

YucJia 1 BLIYUCJICHUSA

OnepupoBaTh MOHATUAMM: HATypaldbHOE, LEJI0E€ YHUCIO0; HCIOJIb30BaTh
NPU3HAKU JCJIUMOCTH LEJbIX YHCEJ, pPA3JO0KEHHWE 4Yuciaa Ha IPOCThIE
MHOKHUTEIN JUIsl pEIIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM IIOKA3aTEIIEM.
OnepupoBaTh MOHATUSAMU: JIOTapu(dM YHUCIA, JECATUYHBIE U HATypajbHbIE
JgorapupMsl.
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YpaBHeHMS U HEPaBeHCTBA

[IpumensTh CBOWCTBa CTENmeHW JUIS MPeoOpa3OBaHUA  BBIPAXKECHHI,
ONEPUPOBATH TOHATUIAMU: IIOKA3aTEIbHOEC YPABHEHHUE M HEPABEHCTBO;
pelIaTh OCHOBHBIE TUITBI TOKA3aTEIbLHBIX YPABHECHUN U HEPABEHCTB.
Breimonuate mnpeoOpa3oBaHUs BBIpaXEHUN, COACPXKAIUX JOTrapu(msl;
ONEPUPOBATh MOHSATUAMU: JOTapU(PMUUECKOE YpPAaBHEHUE U HEPABEHCTBO;
peraTh OCHOBHBIE THITHI JJOTAPU(PMUYECKUX YPABHCHHUN U HEPABEHCTB.
Haxoauts pernenust npoCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.
OnepupoBaTh MOHIATUAMHU: CUCTEMA JIMHEWMHBIX YpAaBHEHUN U €€ peIleHUE;
HCMOJIb30BaTh CUCTEMY JIMHEWUHBIX YPABHEHHM ISl PEIICHUS] TPAKTUYECKUX
3aja4.

Haxonuts penieHus npocTenmmx CUCTEM U COBOKYITHOCTEN pallMOHATBHBIX
YPaBHCHUI U HEPABCHCTB.

MopenupoBaTh peajbHBIC CHUTyalldd Ha s3bIKe anreOpbl, COCTaBIATH
BBIPAKCHUSA, YPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHIO 3aJa4H,
HCCIIEIOBATh MOCTPOSHHBIE MOJICNIM C UCIIOJIb30BAHKUEM arapara ajareOpsbl.

DOyHKUMH U TPaPUKH

OnepupoBaTth MOHATUSAMU: MEPUOAUYECKAST  (PYHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLIMH, TOYKM O3KCTpeMyMma (yHKUMH, HauOoJipliee U
HaWMeEHbIIIee 3HAYCHUS (PYHKIIMM HA MPOMEKYTKE; MCIOJIb30BaTh WX JJIS
uccienoBanus GyHKIUHU, 3aJaHHOM TpaduKoM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOH, JOrapupMuU4ecko u
TPUTOHOMETPUUECKUX (PYHKUMK; H300paxkaTb HUX HA KOOPJIAUHATHOMN
IJIOCKOCTH U UCITOJIB30BATh JJI PELIEHUS] YPABHEHUI U HEPABEHCTB.
N300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpadyKH JTMHEHHBIX YPaBHEHHMA
Y UCIIOJb30BaTh UX I PELICHUS] CUCTEMBI JIMHEHHBIX YPABHEHU .
Wcnons3oBath Tpaduku GyHKIUNA [ MCCIAEAOBAaHUS TPOILIECCOB H
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauaja MmaTeMaTn4ecKoro aHajau3a

OnepupoBaTh MOHATUSIMH: HETIPEPbIBHAS (DYHKIIMSI; MPOU3BOHAS (DYHKITUY;
WCITIOJIb30BAaTh TEOMETPUYECKUN M (PU3UUECKHUN CMBICT TPOU3BOIHON ISt
pelIeHus 3a1ay.

e Haxomutb  TpOU3BOAHBIE  DJIEMEHTAPHBIX  (PYHKUUN,  BBIYUCIATH

MIPOU3BOIHBIE CYMMBI, TPOU3BEICHNUS, YACTHOTO (PYHKIUH.
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e lcmonb30BaTh  MPOWM3BOAHYIO  JJIS  HMCCleNOBaHWsS  (QYHKIMHA  HA
MOHOTOHHOCTh M JKCTPEMYMBI, MPUMEHSTh PE3yJIbTaThl WCCIEIOBAHUS K
HIOCTPOCHUIO TPaUKOB.

e lcronb30BaTh MPOHM3ZBOIHYIO JUISI HAXOXJICHUS HAWMIYYIIErO PEIICHHS B
NPUKIIAHBIX, B TOM YHCIIE COIMATbHO-DKOHOMHYECKHX, 3a/1a4ax.

e OmepupoBaTh MOHATUSMHU: TI€pBOOOpa3Has M HMHTErpal; IOHUMATh
TeOMETPUIECKUI U PU3NUESCKHII CMBICI HHTETpaJa.

e HaxomuTh mepBooOpa3HbIe AIEMEHTAPHBIX (PYHKIWH; BHIYUCIIATH WHTETPAI
no popmyne Herorona—JleiOuua.

e Pemare mpuknamHbe 3a7a4M, B TOM YHCJIE COIMAIbHO-YKOHOMHYECKOTO U
¢u3ndecKkoro xapakrepa, CpecTBaMi MaTeMaTHUECKOTO aHAIIN3A.

Conep:xxanue yueOHOro Kypca (mo rogam o0y4eHus)

10 knace
Yucaa v BIYMCICHUA

Paunonansupie uyncna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, MPOLIEHTHI,
OECKOHEUHbIE  MepuoAuYeckue Jpodu. ApupMETHUYeCKHue  Oomepauud C
palMOHAIBHBIMU YUCIaMu, TpeoOpa30BaHus YUCIOBBIX BblpakeHUi. [I[puMenenue
Ipo0el U MPOUEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUM U PEATIbHOU KU3HU.

JevictButenpHple  uncna. PanuMoHanbHbIE W MppalMOHAIBHBIE  YHCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTEIbHBIMU YHciaMu. [lpuGnmkénnble
BBIYMCJIEHNS, IPABUIIA OKPYTJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTAaTa BBIYMCIICHUN.

Crenenb ¢ 1enbM nokazarenem. CrangapTHas (Gopma 3arnucH IeUCTBUTEIBHOTO
yucna. Mcnons3oBanue noaxoAsme popmel 3aIUCH TEUCTBUTENBHBIX YMCEN IS
peleHns MPAaKTUYECKHUX 3a1a4 U MPEICTABICHUS JaHHBIX.

Apudmernueckuii KOpPEHb HaTypaJbHOU CTEIICHMU. JlevicTBus c
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHON CTEIICHHU.
CuHyC, KOCMHYC W TAHT€HC YHUCJIOBOTO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,

APKTAHTI'CHC YHUCJIOBOI'O apryMcHTaA.

YpaBHeHUs U HEPABEHCTBA
ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHUM. OCHOBHBIE
TPUTOHOMETPHUUECKHUE (POPMYIIBI.
YpaBHEeHHE, KOpPEHb YypaBHEHHsS. HepaBeHCTBO, pelIeHWE HEPABEHCTBA.
MeTton nHTEpPBAJIOB.

Pemienue nienpix U ApoOHO-paIlMOHATBHBIX YPABHEHUN U HEPABEHCTB.
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Pemenne nppanOHAIbBHBIX YPABHEHUH U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a/1a4 U
3a]1a4 U3 pa3IM4HbIX 00JacTe HAyKU U pealbHOM JKU3HM.

DyHKIUHN U TPAPUKH

OyHkums, crnocodwsl 3amanus  QyHkuuu. I'padux  dysknuu. BzanmuHO
oOpartHbie (QYHKITUH.

OO6unacTb ompeaeNieHuss U MHOXECTBO 3HaueHuM ¢ynkumu. Hynu ¢yHKuuu.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE M HEUETHBIE (PYHKIIUU.

CrenenHas QyHKIMS ¢ HATYpaJbHBIM U IENBIM MOKa3zatenaeM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHS N-0ii CTENEHH.

TpuronomeTpuyeckass OKpPYKHOCTb, ONPEICICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauaja MmaTeMaTH4eCcKOro aHaju3a

ITocnenoBaTenbHOCTH, CIOCOOBI 3aJaHus IIOCJIEI0BATEIILHOCTEM.
MOHOTOHHBIE ITOCIEIOBATCIBHOCTH.

Apudmernueckass 1 TeoMeTpuuecKkas nporpeccuu. beckoHeuHo yObIBaromias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccun. @opmynia CIOXKHBIX MPOLEHTOB. VCroiab30BaHUE MPOTPECCUU IS
pellIeHUs pealibHBIX 3a71au MIPUKIaJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA
MHoxecTBO, omepauuu HaJal MHOXKecTBamu. J[narpammbl Jitiepa—BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara i OMUCAHUS PeaIbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 JIPYTUX y4eOHBIX MTPEAMETOB.
Onpenenenue, Teopema, ClIeICTBUE, J0KA3ATEIbCTBO.
11 kaacc
Yuciia 1 BBIYUCICHUSA
Harypanbnsbie u uensie yncia. [Ipuznaku 1e1MMOCTH LENbIX YUCEIL.
CrteneHb ¢ palMOHAIBHBIM MTOKa3aTeaeM. CBOMCTBA CTEIICHM.
Jlorapudwm yucna. JlecssTuaHbIC U HATYpaJbHbIC JOTapU(PMBI.
YpaBHeHUs U HEPABEHCTBA
[IpeobpazoBaHue BBIpAKEHUH, CONEPIKALTUX JTOrapUu(PMBbI.
[Ipeobpa3oBaHne BBIPAKEHUHN, COAEpPKAIIUX CTENEHU C paldOHAIbLHBIM

IIOKAa3aTCIICM.
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[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypAaBHEHHSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl JIMHEHHBIX YpaBHEHMI. PenmieHue NpukiIagHbiX 3a7ad ¢ ITOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHWMH, CHUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HU.

DOyHKUMH U TPaPUKH

Oyuknus.  Ilepuognueckue  QyHkuuu. [IpomMeXyTKM  MOHOTOHHOCTH
byHkuud. MakcuMymbl 1 MUHUMYMBbI (QyHKUMU. HanOosbliee W HauMeHbIIee
3HaueHUE (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonb3oBanue rpadmkoB (GyHKIMNA I pElICHUs YPaBHEHUNM M JTMHEHHBIX
CUCTEM.

Hcnons3oBanue rpadukoB (QYHKIUNA 718 HUCCIEIOBAaHUSI TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPH PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havana mareMaTH4eCKOr0 aHAJIN3A

HenpepriBable GyHKIIMH. MeToI HHTEPBAJIOB JIsl pEIICHNS HEPABEHCTB.

[IponsBonnas  ¢yukiuu. ['eomeTpuueckuii ©  (QU3MYECKUNA  CMBICI
IIPOU3BOJHOM.

[IpousBoaHble  3yeMEHTApHbIX  (QyHKUMK.  DopMynbl  HAXOXKIACHUS
MPOU3BOJHON CYMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne nMpoOu3BOJHON K MCCIIEOBAaHUIO (QYHKUUA HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHne HanbobpIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMN Ha
OTpEe3Ke.

[IpumeHeHne NpPOW3BOMHOM IS HAXOXKIACHUS HAWIYYIIEro peuieHus B
NPUKIAJAHBIX 3aJadax, Uil OINpeNesieHHus CKOPOCTH Ipolecca, 3aJaHHOro
dbopmyoii unu rpaduKoMm.

[lepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reomeTpuueckuii u (u3nMveckui cmbicil. Bpruncnenue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.
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TemaTuveckoe NIIAHUPOBAHME Y4eOHOr0 Kypca (1o rogam o0y4eHust)

10 xaacc (He MeHee 70 yacoB)

Ha3Banue pasaena OcHoBHOE OcHoOBHBIE BH/IBI
(TeMbl) co/iep:KaHue pas3aesia AeATeJILHOCTH
(umcs10 9acoB) (TemMbl) 00y4armmxcs
MHoxecTBa MHoOk€eCTBO, onepanuu HUcnoab3oBarh
PAllHOHAJIBHBIX H HaJl MHOKECTBAMU. | TEOPETUKO-
AEeCTBUTEJbHBIX YHCEeJI. Jnarpammebl MHOKECTBEHHBIN
PauuonajabHbIe DOlinepa—DBenHa. amnmapar sl OIMCaHusd
YPABHEHNSI U HEPABEHCTBA Panmonaneabie umcna. | xoma peuIeHus
(14 9) OOBIKHOBEHHBIE Y | MAaTEMaTUYECKUX
JIECSITUYHBIE npobwu, | 3aaad, a TaKXKe
MPOLICHTHI, OECKOHEUHBIE | pealbHBIX MPOIIECCOB U
NEePUOJIMYECKUE  JTPOOU. | IBJICHUH, IIPU PEIICHUH
Apudmernueckue 3aa4 = U3 JPYrux
omnepanuu C | yueOHBIX IIPEIMETOB.
palOHaIbHBIMU OnepupoBarhb
YUCIIAMH, MOHATUSIMH:
npeodpa3zoBaHus palMOHATIBHOE  YHCIIO,
YUCJIOBBIX  BBIPAXKCHUU. | NIEUCTBUTEIHHOE
[Ipumenenue apoOeil | | uucno, OOBIKHOBEHHAs
MPOIICHTOB ISl PEIICHUS | APOOb, JNeCATUYHAS
MNPUKIAIHBIX  3a7a4 U3 | APOOb, MPOIICHTHI.
pa3IUYHBIX oTpacieu BbIinoiHATH
3HAHUM W peajbHOM | apudmeTrdeckue
JKU3HU. onepanuu c
JlelicTBUTENBHBIE palMOHAJIbHBIMU 151
yucia. PanvoHalbHBIE U | IEMCTBUTEILHBIMU
UppalMOHaIbHbIE YHUCIA. | YUCIAMU;
Apudmernueckue NPUOJINKEHHBIE
omnepanuu C | BBIUMCIICHUS,
JIEVCTBUTEILHBIMU WCMOJIb3YS npaBuia
yucaamu. [IpubnmxE€HHbIE | OKPYTIICHHUS.

BBIYHMCJICHUS, ImpaBuJia
OKpYTJICHUA, IPUKHUIKA U

OIICHKA pe3yJibTaTa
BBIYMCJICHUU.

Toxnecrsa u
TOXJIECTBEHHBIE
npeoOpa3oBaHus.
YpaBHeHue, KOpPEHb
ypaBHeHus. HepaBeHCTBO,
pELICHUE  HEpPABEHCTRBA.

Jenars NPUKUAKY
U OIEHKY pe3ysbTara
BBIYMCIICHUU.

OnepupoBartnb
MOHATUSIMM:
TOXJECTBO, YPABHEHHUE,
HEPABEHCTBO; LIEJIIOE H
palKOHaIbHOE
YpPaBHEHUE,
HEPABEHCTRBO.
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Meron nHTEpPBAIOB.
Pemenue  11enbix

JTpOOHO-paIMOHATIBHBIX

YpaBHEHUM U HEPABEHCTB

nu

BoinoiHATH
npeodpa3oBaHus
LEJIBIX u
pPalOHAIIBHBIX
BBIPAKCHUM.

Pemiate OCHOBHBIE
THUTIbI LEJIBIX
HMppalrOHATbHBIX
YpaBHEHUI "
HEPABCHCTB.

IIpuMeHaTs
palroOHaIbHbIC
YPaBHEHUS u
HEpPABEHCTBA JUTSt
peLIeHUs
MaTEMAaTUYECKUX 3a/1a4
Y 3aJa4 U3 Pa3IU4HbIX

oOnmacTell  Hayku WU
pEATBHON )KU3HU
DOyHKUMU U TpauKH. OyHKIMS, CIOCOOBI OnepupoBarb
Crenens ¢ uejbiM 3a1aHUsA (GYyHKUMH. | MIOHATHAMU: PYHKUUSA,
noxkasarejeM B3aumno oOpatHbI€ | CIOCOOBI 3aJIaHus
(649) GyHKLIHH. I'paduk | pyHkuuu, B3aMMHO
(GyHKUIHU. oOpaTHble  (YyHKIUH,
OO6nacty omnpeneneHus | 00JacTh  OMpeaEICHUS
M MHOXECTBO 3HAYEHHUM | U MHOXKECTBO 3HAUEHUU
byHKINH. Hymu | pyskiumy, rpaduk
byakuuu.  [IpomexyTku | yHKIIUU; YETHOCTH H
3HAKOIOCTOSIHCTBA. HEYETHOCTh  (PYHKITUH,
YérHple U HEYETHBIC | HYJIU byHKIINH,
byHKINH. MIPOMEKYTKHU
CreneHp € UEIBIM | 3HAKONIOCTOSIHCTBA.
[IOKa3aTeseM. BbInoiHATH
CrangaprtHas ¢dbopma | mpeodpa3oBaHusi
3alUCU  JIEUCTBUTEJBHOIO | CTEIIEHEW €  LEJIBIM
yucna.  Mcnosb3oBaHuE | TOKa3aTeeM.
HOAXOIAIIEH bopMBI HUcnoJub3oBarhb
3aMiCH  JICUCTBUTENBHBIX | CTAHAAPTHYIO  (popmy
yucen Il PEIICHHS | 3alUCU
MPAaKTUYECKUX 3a7a4 U | ICHCTBUTEIIHBHOTO
MPEACTABJICHUS JAHHBIX. | YHCIIA.
Crenennast GyHKIMS C ®opMyaUpOBaTH U
HaTypaJibHBIM M LEJbIM | KIIJIIOCTPUPOBATH

IOKa3aTeJIEM. Eée

rpagpuyecKu CBOMCTBA
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CBOMCTBA U rpadux

CTENEHHOW QPYHKIUU.

Bbipaxartsb
bopmynamu
3aBUCHUMOCTH  MEXIY
BEJINYNHAMM.

HUcnoab3oBarh
urdpoBbie  pecypcsl
JUISL IIOCTPOECHUS

rpadukoB (GYHKIUU U
M3y4YE€HUs UX CBOWCTB

ApudmMeTn4ecKuil KOpeHb
N—oil cTeneHu.
HppanuoHajabHble
YPAaBHEHHS U HEPABEHCTBA
(18 v)

ApudmeTnueckuii
KOpPEHb HaTypaJbHOU
creneHu.  JleWctBua ¢

apuPpMETHIECKUMU
KOPHSIMH N—OM CTEIIECHH.
Pemenue
UppalMoHaIbHbIX
YpaBHEHUI U HEPABEHCTB.
CpoiictBa u rpaduk
KOpHsI N-OU CTENEHU

®opMyJIHpPOBaThH,
3aNMChIBATH B
CHUMBOJINYECKOMN
dbopme u
WTIOCTPUPOBATh

NpUMepaMH CBOWCTBA
KOpPHS N-OU CTEIIEHU.

BbInoJHATH
npeodpa3zoBaHms
HMppalrOHATbHBIX
BBIPAKEHU.

Pemiatb OCHOBHEBIC
THUIBI APPALIMOHATIBHBIX

YpaBHEHUI u
HEPaBEHCTB.
IIpumeHsATH IS

pemicHusl PpPa3JIuIHbIX
3agav

UppalOHaIbHBIE
YpaBHEHUS u
HEPABEHCTBA.
Crpourb, uMTaAThH
rpaguk  KOpHS N-0H
CTEICHH.
HUcnoab3oBarh
uudposbie  pecypcsl
JUIS MIOCTPOCHHUS

rpadukoB GyHKIUNA U
M3y4YE€HUs UX CBOMCTB

DopMyJibl TPUTOHOMETPHH,
Tpuronomerpuuyeckue
YPaBHEeHMS

(22 v)

CuHyC, KOCHMHYC WU
TaHTE€HC YHCIIOBOTO
apryMeHTa. ApkcuHyc,

apKKOCUHYC M apKTAHTEHC
YUCJIOBOTO apTyMEHTA.

OnepupoBartnb
NMOHATUSIMM:  CHHYC,
KOCUHYC M  TaHI€HC
MPOM3BOJILHOIO YTJa.

Hcnoan30BaTh
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Tpuronomerpuyeckas

3allMChb IIPOU3BOJIBHOI'O

OKPYXHOCTb, yria uepe3 oOpaTHbIE
OTIpeJIeIICHHE TPUTOHOMETPUUECKHUE
TPUTOHOMETPUUECKUX byHKIMH.
byHKIUH YHCJIIOBOI'0 BbInoJHATH
apryMeHTa. npeodpazoBaHus
OcHoBHBIE TPUTOHOMETPUUECKUX
TPUTOHOMETPUUECKHUE BBIPAKEHUH.
hopMyIIbL. Pemars oCHOBHBIE
[IpeoOpazoBanue THIIBI
TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX
BBIPAKEHUU. YpPaBHEHUI
Pemenue
TPUTOHOMETPUUECKUX
YpPaBHEHUMU
HocienoBarebHOCTH U ITocnenoBaTenbHOCTH, OnepupoBartsb
Nporpeccuu CHIOCOOBI 3a/laHusl | IOHATUSIMHU
(6 9) MOCJIEI0BATEILHOCTEH. MOCJIEI0BATEILHOCTb,
MoHoTOHHBIE apudpmeTrnyeckas u
MOCJIEIOBATEIbHOCTH. reoMeTpudecKas
Apudmernueckas U | IPOTPECCHH;
reoMeTpuiecKas OECKOHEUHO
nporpeccur. beckoHeuHo | yObIBaromas
yOBIBaroIIast reoMeTpudecKas
reoMeTpu4ecKas nporpeccus, cymMma
IIPOTpEeCcCHs. CyMMma | 6eCKOHEUHO
OeCKOHEYHO YOBIBAIOINICH | yOBIBaroIIeH
r€OMETPUUECKOU r€OMETPUYECKOU
MPOTPECCHH. ®opmyna | IPOTPECCUH.
CJIOKHBIX MPOIECHTOB. 3agaBarhb
Hcnonb3oBaHue MOCJIEA0BATEILHOCTH
MPOTPECCUM ISl PELICHUSI | pa3TUUHBIMU
peaTbHbIX 3a/1a4 | Coco0aMu.
IIPUKJIAJHOIO XapaKrepa IIpuMmensaTs
(opmysry  CJIOXKHBIX
MPOIEHTOB st
pelieHus1 3amad U3
peanbHOM TpakTHKU (C
UCIIOJIb30BaHUEM
KJIbKYJISITOPA).
HUcnoab3oBarh
CBOMCTBA
MOCJIEI0BATEIBHOCTEN

U [Oporpeccuy Ui
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pelieHus peabHbBIX
3aga4 MIPUKJIATHOTO
XapakTepa
IToBTOpPEHME, 00001ICHUE, OcHoBHBIC MMOHATHUSA IIpumensaTs
CHCTeMATH3alus 3HAHUH | Kypca aiareOpbl M Hadall | OCHOBHBIC TTOHSATHS
(4 v) MaTE€MaTHYECKOTO Kypca anreOpsl 1 Hadas
aHam3a 10 Kjacca, | MaTeMaTH4eCKOIro
00o01IeHne U | aHanmu3a I PelIeHUs
CUCTEMATU3alMs 3HAHUM | 3aad W3  pPEAJIbHOU
KH3HU " IPYTHUX

IMKOJIbHBIX AUCHUIIIINH
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11 xaacc (nHe menee 105 yacoB)

Ha3Banmue pasaena OcHoBHOE OcHOBHBIE BU/IBI
(Tembl) co/iep:KaHue pasaesa AeATeJIbHOCTH
(KOJIMYECTBO YaCOB) (TeMbI) o0yyamomuxcst
Crenensn ¢ Crenenp c D®opMyIHPOBAThH,
PALMOHAJIbHBIM palMOHAIBHBIM 3allUChIBATH B
nmoKasareJjiemM. nokazareneM. CBOICTBa | CHMBOJIHYECKOI opme U
IHoka3zarenbHas CTEIICHU. WIIOCTPUPOBATH
GyHkums. [IpeoOpazoBanue npuMepamMu CBOMCTBA
IToxka3arejbHbIC BBIPAKCHUU, CTETICHMU.
YPABHEHUS U coaeprKamux IIpuMeHATH CBONCTBA
HEpPaBeHCTBA palMOHANIBHBIC CTETICHU. | CTETICHU TUISL
(12 4) [loka3arenbHbIe npeoOpa3oBaHUs
YpPaBHEHHUS Y | BBIPOKEHUM.
HEpPABEHCTBA. DopMyJUPOBATH 151
ITokaszarenbHas WLIKCTPUPOBATH
(GyHKUHS, €€ CBOMCTBA U | rpa)MUecKu CBOKCTBA
rpadux MOKa3aTeJIbHOU (DYHKIIUH.
Pemars OCHOBHBIE
THUIIBI ITOKa3aTeIbHbIX
YPaBHEHUU U HEPABEHCTB.
HUcnoab3oBarh
uudpoBbie pecypebl s
ITOCTPOCHUS rpaukoB
GyHKIIUNA ¥ U3y4EeHUST UX
CBOICTB
Jlorapupmuueckas Jlorapupm yuCcoa. ®opMyJIHpPOBATH,
GyHKuA. Hecsatuunbie U | 3alIUChIBATH B
Jlorapugmuueckue HaTypaJbHbIE CHUMBOJINYECKOH dopme U
YPaBHEHHS U JorapupMsl. WIKCTPUPOBATH
HepaBeHCTBA [IpeoOpazoBanue npuMepaMu CBOKWCTBA
(12 v) BBIPAXKEHU, norapudma.
CoJIepKaIIUX BbInoJgHATH
JorapupMsl. npeoOpa3oBaHUs
Jlorapudmuueckue BBIPAKCHUH, COICPIKAIIUX
YpaBHEHUS U | Jorapu@msl.
HEPaBEHCTBA. DopMyJIMPOBATH 51
Jlorapudmuueckas WLIKCTPUPOBATH
byHKUHMS, €€ CBOMCTBA U | rpa)MUecKu CBOWCTBA
rpadux aorapupMuyecKon
GyHKIHH.
Pemarsn OCHOBHBIE
TUTIBI  JIOTapU(MUYECKHUX

YPAaBHEHUI U HEPABEHCTB.
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HUcnoab3oBath
uu(ppoBbIe pecypehl s
MTOCTPOCHUS rpadukoB
byHKUMA W U3yYEHUS HUX
CBOMCTB.

3HaKoOMUTBHCSH c
HCTOpHEH pa3sBUTHUA
MATEMATHKH

Tpuronomerpuyeckue
(pyHKUMHU ¥ UX rPaPUKH.
Tpuronomerpuyeckue
HEepaBeHCTBA

O )

Tpuronomerpuueckue
(yHKLIHH, UX CBOMCTBA U
rpadukm.

[Tpumepsl
TPUTOHOMETPUYECKUX
HEPaBEHCTB

Onepuposarb
MOHATHEM [IEPUOINYECKAs
byHKIHS.

Crpours,
aHAJM3UPOBAThH,
CPAaBHUBATH rpadpuku
TPUTOHOMETPUYECKUX
byHKIMA.

DopMyJIHPOBATH u
WTIOCTPUPOBATh
rpaguyecku CBOKCTBA
TPUTOHOMETPUUECKUX
GyHKLIHA.

Pemars, mpocrenmme
TPUTOHOMETPUUECKHUE
HEpaBEHCTBA.

HUcnoas3oBarb
rpaQpuku UL PELICHUS
TPUTOHOMETPUYECKHUX
HEPaBEHCTB.

HUcnoas3oBarh
uudpoBbie pecypebl s
MIOCTPOCHUS rpadukoB
GyHKIIUNA ¥ U3y4EeHUST UX
CBONCTB

IIpousBoaHas.
IIpumenenue
MPOM3BOIHOM
(24 9)

HenpepriBHble
GyHKUIHU. Meron
WHTEPBAJIOB LISt
pelIeHUs HEPABEHCTB.

[TpousBoaHas
GyHKIIH.
I'eomerpuuecknit 151
bu3nIeCKuit CMBICIT
MIPOU3BOJHOM.

[TpousBogHbIe
AJIEMEHTAPHBIX

OnepupoBarb
MOHATHAMH.
HempephIBHAS  (DYHKIIUS,
pou3BoAHAS QYHKIIUU.

Hcnoan3oBarhb
F€OMETPUYECCKUH u
bu3nIeCcKuit CMBICIT
MIPOU3BOJHOU TIsL
pelleHus 3a1a4.

Haxoaurtn
MIPON3BOJIHBIC
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dbyukiui. [IponsBoaHas

AIIEMEHTApHbIX (PYHKIUH,

CyMMBbI, TPOMU3BEICHUS, | BBIYMCJIATH MPOU3BOIHBIC
4acTHOTO (PYHKITUH. CyMMBbI,  NPOU3BEICHUS,
[Ipumenenue JaCTHOTO (PYHKIIHM.
IIPOU3BOJHON K HUcnoas3oBath
HCCIIEIOBAHUIO MTPOU3BOJIHYIO TUISt
GyHKIHIA Ha | UCCTeNOBaHUsl  (PYHKIIMU
MOHOTOHHOCTh M |HA  MOHOTOHHOCTh M
DKCTPEMYMBL. AKCTPEMYMbI, MPUMEHAThH
Haxoxnenue pe3yJabTaThbl
HauOOIBIIIETO U | HccJIel0BaHUA K
HAUMEHBIIIETO 3HAYECHUS | TOCTPOCHUIO TPa(PUKOB.
GyHKIUU Ha OTPE3KE. IIpuMeHaTs
[Ipumenenue IIPOU3BOIHYIO VIS

IIPOU3BOHON JUISl | HAXOXKJICHHUS] HaWIy4Ilero
HaXO0XJICHUS pelIeHns B NPUKIAIHBIX, B
HaWJIy4ylIero peleHUs: B | TOM 4YHUCJIE COLMAIBHO-
MPUKIAIHBIX  3a/Ja4ax, | JKOHOMHUYECKUX, 3aa4ax.
JUISt OIpEIECIICHUS 3HaKOMUTBHCSH c
CKOPOCTH IIPOLECCA, | HCTOPHEH pa3BUTHSA
3aJlaHHOTO  (pOpMYJIOM | MATEMAaTUYECKOTIO aHaIN3a
WM rpauKoM

HNHurerpan u ero [IepBooOpazHas. Onepuposarb

NPUMEHEHUS Tabnuia nepBooOpa3HbIX| MOHATHAMM:

9 9) HNurerpan, nepBooOpa3Has, UHTErpall.
F€OMETPUUECKUH u Haxoautb
buznIecKuit CMBIC | IEpBOOOpa3HBIC

MHTETrpasia. Beruucienue
HHTErpaja 1o ¢opmyJe

AJIIEMEHTApHBIX  (DYHKIIHIA;
BBIYHCJIAATH HHTETpAT MO

Herorona—Jlelibnuna | popmyute
Hrrotona — JleiiOnuna.
3HakoMUTBHCSH c
HCTOpHEH pa3sBUTHUA
MAaTeMaTHYECKOTO aHAJIN3a
Cucrembl ypaBHEeHUH CucTeMbl JTMHEWHBIX OnepupoBarnb
(12 9) ypaBHEHUl.  PenieHue | NOHATHSAMMU: cucTema
MPUKIAAHBIX  33Ja4d  C | JUHEWHBIX YPABHEHUH U €€
ITIOMOLIBIO CUCTEMBI | PELICHUE.
JIMHEWHBIX YPABHEHUN. HUcnoas3oBarb
Cucremsl U | CHCTEMY JMHENHBIX
COBOKYNHOCTH  LEJBIX, | YDABHEHUN I PELLICHUS
palMOHAIIBHBIX, PaKTUYECKUX 3a]a4.
UPpALUOHATBHBIX, Haxonuts  pemenus
MTOKA3aTEIIbHBIX, MIPOCTENIINX CUCTEM U
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JorapupMUYECKUX
YpaBHEHUU 51
HEPABEHCTB.

Hcnonb3oBanue
rpaduKoB (QYHKIUN IS
pELICHUs] YpPaBHEHUU H
CHUCTEM.

[Ipumenenune
YPaBHEHUM, CHUCTEM U
HEPABEHCTB K PEUICHUIO
MAaTEMATUYECKUX 3a]a4
M 33734 U3 Pa3JINYHbIX
oOnmacTelt  Hayku U
pEATBHOM KU3HU

COBOKYITHOCTEM
palMOHAIIBHBIX YPAaBHEHUN
Y HEPABEHCTB.
HUcnoab3oBarh
rpaduk  QYyHKIMA IS
pelIeHNs YpPaBHEHUM.

MoaenupoBarhb
peanbHbIE CHUTyallUd Ha
A3BIKE anreopsl,
COCTABJISITH  BBIPAXKECHMS,
YpaBHEHUS, HEPABEHCTBA U
CUCTEMBl [0  YCJIOBHIO
3a/1auy, HCCJIeI0BATH

NMOCTPOEHHbIE MOJEJH C
MCIIOJIb30BAaHUEM allrapara
anreopbl

HarypaabHble u nejbie
yucaa
(6 1)

Harypanbnabie u
LeJIbIe YMCia B 3ajaydax
W3 peajbHOU KU3HU.

[Ipu3Haku
JEITMMOCTH LEJIBIX YHACEIT

OnepupoBartsb
NMOHSATUSIMM. HAaTypaJIbHOE
YHCJI0, 1IEJI0C YHCIIO.

Hcnoan3oBarh
MIPU3HAKU JIEITUMOCTH
LEJIBIX YUCel, Pa3I0oKEeHUE
ypcia Ha MIPOCTHIC
MHOXXHUTEIIA IS PEIICHUS
3a7a4

IToBTOpEHUE,
00001IEeHNE,
cHUCTeMaTH3al M 3HAHUI
(21 g)

OCHOBHBIE  ITOHATHUS
Kypca ajreOpbl U Hadal
MaTEMaTUIECKOTO
aHaian3a, 00OOIlEHUE U
cucTeMaTH3alus 3HaHUI

Pemarr mnpuxiaaHbie
3aJa4YM U3 Pa3IMYHbBIX
oOnacTei HAyKHU U
peaibHOMN KU3HU c
MTOMOILIBIO OCHOBHBIX
MOHATUH Kypca aireopbl U
HadyaJl MaTEMaTH4YECKOrO
aHaJIn3a.

BriOupartnb
ONTUMAJIbHbIE
BBIYMCIICHUU.

Hcnoan3oBaTh A
pelieHus 3aga4
YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI YPaBHEHMUH,
cBoiicTBa  (QYHKIIUHA W
rpaduKoB

CITOCOOBI
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IIPUMEPHAS PABOYAS ITPOTPAMMA YUYUEGBHOI'O KYPCA
«TEOMETPUS»

Lenn u3dyyenust yueOHOro Kypca

BaxxHocTh y4eOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEIHET0 OOLIETo
oOpa3oBaHMsI OOYCJIOBIIEHA NPAKTHMUYECKON 3HAYMMOCTHIO METANpEeIMETHBIX H
IPEeIMETHBIX PE3yJIbTATOB OOYYEHHUS T€OMETPUM B HANPAaBICHUH JIMYHOCTHOTO
pa3BUTUS O0ydYaronmxcs, (QOpMUPOBaHUS (PYHKIIMOHATIBHOW MAaTeMaTHYEeCKON
IPaMOTHOCTH, M3yU€HUs IPYIHMX y4eOHBIX AUCHMIUIUH. Pa3zButue y ydammxcs
IPABWIBHBIX IPEICTaBICHUNA O CYIIHOCTH M INPOUCXOKICHUH I€OMETPUUYECKHUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO MU HJI€ATBHOIO, XapaKTepe OTpPaKEHMs
MaTEeMaTUYECKON HayKOWl SBJIEHMH M NPOLECCOB pEAJbHOTO MHpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJACIUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yuUalmxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAMMBIX [JIsl aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBIseTCS OAHUM K3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
obmero oOpa3oBaHUs, Tak Kak O0O€CIeYMBaeT BO3MOXKHOCTb H3YYEHMsI Kak
JUCHMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTAaPHOM.

Jlornueckoe MbllUIeHHE, (opMHpyeMOe HpH HM3YyYEHUH OO0Yy4YaroUMMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATh W OMpPOBEPrarThb
THIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCA TMPH PEIICHWH 3a]a4 €CTeCTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHne opueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsAX AESITEeNbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOIO ObITHSA, (opMma
OTPaKEHUSI OKPYXKAIOIIETO MHpPA, YCJIOBHUE YCIEITHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIBLHOCTH,
SBIISICTCS OAHMM M3 TNMPO(PECCHOHANIBHO BAXKHBIX KadecTB, MOATOMY aKTyallbHa
3ajaya (OPMHUPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpAa3HOTO MBIIUIEHHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B
MOJIFOTOBKE K MPAKTUUYECKON AESITENFHOCTH IO MHOTUM HaIpaBJICHUSM.

Llens ocBoeHusi mporpammbl yuyeOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — 00IIeoOpa3oBaTelibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydarommxcs  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHUs U
WCIIOJIb30BaHUsl CHUCTEMATHUYECKUX TIEOMETPUYECKUX 3HAHUM U JEHUCTBUH,
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CHelM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJAOHKEHUS 00pa30BaHMUsI
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C PUKJIAJHBIM HCIOIb30BAaHUEM I€OMETPHUH.

[IporpaMmma 1o reoMeTpud Ha 0a30BOM YpOBHE MpeAHA3HAuY€HA s
o0yyaroluxcs CpeIHEN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3zom, oOydaronuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIHE MATEeMAaTHYECKHUE YMCHHUSI, CBSI3aHHBIC
CO cHenu(puKoil TeoMEeTpUH U HEOOXOAMMBIE HJS JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOKHOCTh M3YYUTh T'€OMETpPHUIO Ooiee
ri1y0OOKo, €Clii B JajbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TI'€OMETPHUUECKHUX
3HAHUSAX B IPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmKeHHe LEeau OCBOEHMsI IPOrpaMMbl OOECIEUYMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBRIMH 3aJadaMH  OCBOEHHUS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBisiroTCS:

e (QopmMupoBaHHWE TPEICTABICHHSI O TEOMETPUM KaK YacTH MHUPOBOM
KYJBTYpPbI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

® (QopmMupoBaHuE MPEICTABICHHUS O MHOTOIPAaHHUKAX M TeJlaX BpALEHUs! KaKk
O BAKHEHIIMX MATEeMAaTUYECKUX MOJEISAX, MO3BOJSIONIMX OMUCHIBATh M HU3y4yaTh
pa3HbI€ SIBICHUS OKPY’KAIOIIET0 MUpA;

e (QopmMupoBaHHWE YMEHHS paCO3HABaTh HAa 4YEpTEk)ax, MOJACISIX H B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

® OBJIaJICHUE METOJAMM pEUIeHUs 3aJad Ha MOCTPOCHUS Ha M300paKEHMSIX
POCTPAHCTBEHHBIX (PUTyp;

e (opmMupoBaHHME YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHSTHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs] U UX OCHOBHBIMU CBOMCTBAMU;

® OBJIQJICHUE  QJITOPUTMAMH  pEIIeHHs  OCHOBHBIX  THUIIOB  3aJay;
(dbopMUpOBaHHE YMEHHUs MPOBOAUTH HECIOXKHBIE JOKa3aTeNIbHbIE PACCYKICHUS B
XOJI€ PEIICHHs CTEPEOMETPUUECKHX 3a/1a4 U 337a4 C IPAKTUYECKUM COJEPKaHUEM;

® pPAa3BUTHE UHTEJUIEKTYAJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaronuxcs,
MO3HABATEIIbHON  aKTUBHOCTH, HCCIIEOBATENbCKUX YMEHUH, KPUTHYHOCTU
MBIIUICHHUS;

® (QopmupoBaHue (PyHKIHOHAIBHON IPaMOTHOCTH, PEJI€BAaHTHON F€OMETPHUU:
YMEHHE paclo3HaBaTh MPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYalMsIX U MPU U3YYCHUH IPYTUX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIMpOBaTh MX Ha SI3bIKE TEOMETPHH M CO3JaBaTh T€OMETPUUYECKUE MOJEIH,
NPUMEHATh OCBOCHHBIM T€OMETPUUYECKUW ammapaT s PEIIeHUs MPaKTHKO-
OPUEHTHPOBAHHBIX  3a7a4, HWHTEPIPETUPOBaTh M OLIEHUBATh IOJIyYECHHBIE
pe3yIbTaThl.
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OTnUYuTEeNbHON O0COOEHHOCTHIO MPOTPAMMBbI SIBISIETCS BKIIOYEHHE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pEIIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUSI, U ONPEeIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAIbHENIIEMY U3YUYEHHIO MPEJIMETA.

[Ipeanourenue oTHAETCS HArIAAHO-KOHCTPYKTMBHOMY METONY OOydeHWUS,
TO €CTb TEOPETHYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH
MPEAMETHO-TIPAKTUYECKON  JEATENbHOCTH.  Pa3BuTME  MNPOCTPaHCTBEHHBIX
MPEACTABICHUN Y YYalIUXCS B KypCe CTEPEOMETPUH MPOBOJUTCS 33 CUET PEIICHUS
3aJlay Ha CO3JaHUE MPOCTPAHCTBEHHBIX OOpa30B W 3ajay Ha OIMEPUPOBAHHE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue oOpa3a TPOBOAUTCS € ONOPOM Ha
HaIJISIHOCTh, a OINEpPUPOBAHHE O0Opa3oM — B YCJIOBHUSAX OTBICYEHHUS OT
HAIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COAECPKAHUS.

OcHoBHBIE conepxkaTenbHble TMHUM Kypca «I'eomeTpun» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble U TUNIOCKOCTH B IPOCTPAHCTBE», «Tena BpameHus»,
«BekTopsl ¥ KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacmpenenssiercs He TOJBKO II0 COJEP)KATENbHBIM JIMHHMSIM, HO M IO ToJaM
o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero oopa3zoBaHusl.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM
ocBoeHust I[IpumepHoii paboueld mnporpaMmbl, pacnpeneiaEHHbIM MO Trojam
oOyueHwusl, CTPYKTYpUPOBAaHO  TakuM  00pa3oM,  4YTOObI  OBJIJICHUE
r€OMETPUYECKUMHU MOHATUSAMH U HABBIKAMHU OCYLIECTBIISUIOCH NOCIE0BATENBHO U
NOCTYNaTeNbHO, C COOIOJICHHEM NpPUHLMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE
3HAaHUS BKJIIOYAJIUCh B OOMNIYI0O CHUCTEMY T€OMETPHUYECKHX NpeJCTaBICHUN
oOy4JarommMxcs, pacumpsiss U yrayosnsas e€, oOpa3ys MPOYHbIE MHOXECTBEHHBIC
CBSA3H.

MecTo y4eOHOr0 Kypca B Y4eOHOM IIaHe

B YueOHoM miaHe Ha M3y4eHHE T€OMETPUU OTBOJUTCS HE MEHEE 2 YUEOHBIX
yacoB B Hezemto B 10 kiacce u 1 yue6HOro yaca B Hepenio B 11 kiacce, Bcero 3a
nBa rojia ooydyeHus He meHee 105 ydeOHbIX 4acoB.

Ilnanupyemble npeaMeTHsblIe pe3yabTaThl ocBoeHus IIpumepHoii padoueit
nporpamMmsbl Kypca (1o rogam o0y4eHus)

[IpeameTHbIe pe3yabTaThl M3yYEHHUS TEOMETPUU Ha 0a30BOM YPOBHE
OpPUEHTUPOBAHbl HA JOCTHXKEHHE YPOBHS MATEMAaTH4YECKOW TI'PAMOTHOCTH,
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HEOOXOJMMOr0 JUIsl YCIICITHOTO PEIICHUs 3aa4 B PEaibHOM KU3HU U CO3JIaHUE
YCIIOBUM JIJISl UX OOIIEKYJIbTYPHOTO PA3BUTHSI.

OcBoenue yueOHOro kypca «['eomerpus» Ha 0a30BOM YpOBHE CPEIHETO
oOmero oOpa3oBaHus  JOJDKHO  OO€cleurMBaTh JOCTHXKEHHE  CIEAYIOIIUX
pEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 k1ace

e OnepupoBaTh MOHATUAMU: TOUKA, IPSIMAs, INIOCKOCTb.

e [[pUMEHATH AKCHOMBI CTEPEOMETPUM M CIEACTBUS U3 HHUX IIPU PELICHUHU
reOMETPUYECKUX 3a]a4.

e OnepupoBaTh MOHATUAMU: NAPAIIEIBHOCTh U MEPIECHINKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEH.

e KinaccuuuupoBaTh B3aUMHOE DACIOJNIOKEHHE MPSIMBIX WU IUIOCKOCTEH B
IIPOCTPAHCTBE.

e OnepupoBaTh MOHATHSAMH: JBYTPAHHBIA yroji, rpaHd JBYTPAHHOTO YIJa,
pedpo ABYrpaHHOrO YIJIa; JMHEWHBIA YroJl ABYTPAHHOTO Yrja; rpagayCHas
Mepa IBYTrpaHHOTO yIJia.

e OnepupoBaTh MOHATHAMM: MHOTOTPAHHUK, BBIITYKIbII W HEBBITYKJIBIIA
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

e Pacrio3HaBaTh OCHOBHBIE BHJIbBl MHOIOTPAaHHUKOB (IMpaMuJa; MpHU3MA,
NPSIMOYTOJIbHBIN Mapalijiesienune, Kyo).

e KnaccuguuupoBaTh ~ MHOTOIpDAaHHUKH,  BbIOMpas  OCHOBaHHUS  JUIs
KJIacCU(pUKaUU (BBIIYKIIbIE U HEBBITYKJIblE MHOIOTPAHHUKH; IMpPaBUIbHbIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeITUIebl).

e OnepupoBaTh MOHATUAMHU: CEKYIIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

e OOBICHATH TPUHIUIIBI IOCTPOEHUS CEUEHUM, UCTIOJIb3YsI METO/I CJIE/IOB.

e CTpOUTh CEYEHHsS] MHOTOTPAHHUKOB METOJOM  CIIE€JOB,  BBIINOJHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUL
CBEpXY, COOKY, CHHUBY.

e PemaTh 3a71aui Ha HaXOXJIEHWE T€OMETPUUECKUX BETUYMH MO0 00pasiam uiu
QITOpUTMaM, TPHUMEHSS HW3BECTHBIE AHAJTUTHUYECKUE METOABI MPU PELICHUU
CTaHJAPTHBIX MAaTE€MaTUYECKHX 3aa4 Ha BBIYMCIICHHE PACCTOSIHUM MEXIy
JBYMSI TOYKaMH, OT TOYKH JI0 MPSIMOM, OT TOYKH JO IMJIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

e PemaTh 3aa4i Ha HaXO0XJIEHHE T€OMETPUUECKUX BEITMYHMH 10 00pa3laM Hin
QITOpUTMAaM, MPHUMEHSS HW3BECTHbIE AHAJTUTHUYECKUE METOABI MPU PELICHUU
CTaHJAPTHBIX MAaTEMaTUYECKMX 3a/1ad Ha BBIUYMCIEHUE VYIJOB MEXKIY

34



CKpPEIMBAIOIIAMUCS TPSIMBIMU, MEXKAY IPSIMOM U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00BbEMBI U IUIOIIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma,
nupamMua) ¢ MNPUMEHEHHEM (OpPMyYII; BBIUUCIATH COOTHOLIEHUS MEXAY
IUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MO0OHBIX MHOTOIPAaHHUKOB.
OnepupoBaTh NOHATHSMHU: CHUMMETPHS B NPOCTPAHCTBE; LIEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI.
W3Bnekatp, mnpeoOpa3oBeIBaTh W HHTEPNPETUPOBATH HHGMOpPMALHMIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, MPEICTaBICHHYI0 Ha
YyepTexax U pUCYHKax.

[TpumensaTy reomeTpuyeckue QaxKThl A PEUICHHs CTEPEOMETPUUECKUX
3a7a4, IPEAIOararolMXx HECKOJIBKO IIaroB pEIICHUSA, €CIU YCJIIOBUA
NPUMEHEHUS 33JIaHbl B IBHOM (hopMe.

[IppuMeHATP mOpOCTEWIIME MPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.
IIpuBOOUTE NpPUMEPBHI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.
IIpyMeHATh MOJy4YEHHBIE 3HAHUSA HA IIPAKTUKE: aHAJIU3UPOBATH PeEajbHbIC
CUTyallMl W IPUMEHSTh U3YYEHHBIC IOHATHS B IPOLIECCE MOMCKA PELICHUS
MaTE€MaTUYeCKl CHOPMYIHPOBAHHON MPOOJIEMbI, MOJEIUPOBATH pPEAIbHbBIE
CUTyallud Ha $A3bIKE TI'E€OMETPUHU, HCCIEN0BATH ITIOCTPOCHHBIE MOJECIH C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUHA U TEOpeM, ammapara ajareOpbl;
pelaTh NMPaKTUYECKUE 3a1a4i, CBSI3aHHBIC C HAXO0XKICHUEM I'€OMETPUUYECKUX
BEJINYHH.
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11 kaacc

e OnepupoBaTh MOHATHSIMH: IWIHHAPUYECKAS TMOBEPXHOCTh, 0OOpPa3yOIIHUE
MUJIMHAPAYECKON TMOBEPXHOCTH; NWJIWHADP, KOHUYECKAs IMOBEPXHOCTbD,
o0pa3yroire KOHUIeCKOH TOBEPXHOCTH, KOHYC; ChepudecKas MOBEPXHOCTb.

e Pacnio3HaBaTh Tena BpaiieHus (MUINHIP, KOHYC, chepa u map).

e OOBACHATH CIIOCOOBI OTYUYEHUS TEJ BpalllCHUSI.

e KnaccudumupoBath B3auMHOE pacIioioKeHne chephl U MITOCKOCTH.

e OnepupoBaTh MOHITHSIMH: IIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CETMEHTA; IIMapOBOM CJIOM, OCHOBAHWE IIAPOBOTO CJIOS, BBHICOTA IIIAPOBOTO
CJI0S1; IAPOBOU CEKTOP.

e Beruuciate 00BEMBI W TUIOMIAAM  TTOBEPXHOCTEH TENl  BpallCHHS,
T€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HOpMyI.

e OnepupoBarh TMOHSATUSMU: MHOTOTPAHHHMK, BIHUCaHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cdephl; cepa, BIHUCAaHHAS B MHOTOTPAHHUK HJIM TEIO
BpaIcHus.

e BEIYUCITATE COOTHOMICHUS MEXKIY IUIOMAISIMHA MMOBEPXHOCTEH M 00BEMaMu
MOJ00HBIX TE.

e 300pakarh u3ydaemble (UTYpbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

e BEImoTHATE  (BBIHOCHBIE) IUIOCKHE YEPTEeKH W3 PHUCYHKOB IPOCTHIX
00bEMHBIX (HUTYp: BHUI CBEepxy, COOKY, CHH3Y; CTPOUTH CCUCHHS TEI
BpaIleHUs.

e I3BekaTh, WHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKHX (QUTypax, TMPEACTABICHHYIO Ha
YepTeKax U pUCYHKaX.

e OnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

e BLIMIONHATE JACHCTBUS CIIOKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOKCHHSI BEKTOpa Ha YHCIIO, OOBICHATh, KAaKMMH CBOWCTBAMH OHH
00J1a1a10T.

e [IpuMeHATH MpaBUIO MapajuIeIenuIe/a.

e OnepupoBaTh MOHATHIIMU: JEKaPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJ MEXKIY
BEKTOpaMH, CKaJIIpHOE TIPOM3BEJCHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMITJIaHAPHBIC BEKTOPHI.

e Haxonutbh cyMMy BEKTOPOB U MPOU3BEICHNE BEKTOPA HA YMCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJISIPHOE TPOU3BEICHHUE, PACKIAIbIBATh BEKTOP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

¢ 3a/1aBaTh TUNIOCKOCTh YPAaBHECHUEM B JCKaPTOBOM CHCTEME KOOPIMHAT.
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o [IpumeHATs reomeTpuueckre (axKThl IS PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANONATarlliX HECKOIBKO IIArOB PEIICHHs, €CIU YCIOBUSA
IPUMEHEHUS 33J1aHbl B IBHOM (hopMe.

e Pemiare mpocrenmmne reoMeTpudecKre 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

e PemaTe 3aauM Ha JJOKA3aTeJIbCTBO MATEMAaTUYECKUX OTHOLICHHW W
HaX0XJIEHUE TEeOMETPUYECKUX BEIMYMH 10 00pasliaM WIH aJrOpuTMam,
IIPUMEHSISI U3BECTHBIE METO/BI PU PELICHUN CTAHJAPTHBIX MAaTEMATUYECKUX
3aj1ay.

e [[puMeHATh MNpOCTEHIIME MPOTPAMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

e [[puBOIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

e [[prMEHATh TMONYYEHHBIE 3HAHWSA HA MPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallMd U IIPUMEHSATb U3YYEHHBIC IIOHATHUS B IIPOLECCE INOMCKA PELICHUS
MaTeMaTHYeCKU CHOPMYIMPOBAHHOW MNPOOJIEMBI, MOAEIUPOBATH PEAJIbHBIC
CUTyallud Ha $A3bIKE TI'E€OMETPUHU, HCCIIEN0BATH IIOCTPOCHHBIE MOJCIHU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUHA U TEOpEM, ammapara ajareOpbl;
pelaTh MPaKTUYECKHUE 3aJ1a4M, CBA3aHHBIE C HAXOXKIECHUEM I'€OMETPUUYECKUX
BEJINYHH.

Conep:xxanue yueOHOro Kypca (mo rogam o0y4eHus)
10 kaacc

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TOHATHS  crepeomeTpud. Touka, mnpsAmas, IUIOCKOCT,
npoctpancTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3aumMHOe pacrnonokeHue npsAMbIX B IPOCTPAHCTBE: IIEPECEKAOLIUECH,
napajulelibHble W CKpeumuBarommecs npsmble. [lapauiensHOCTh NpsAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: IAPAJUICIbHBIE IPsAMBIE B  MPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MPAMBIX; MNAPAIIEIBHOCTh MPSIMOU M IJIOCKOCTU. YTUIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YroJd MEXAy NpPsIMBIMA B IIPOCTPAHCTBE.
[TapautienbHOCTH IJIOCKOCTEM: [apajuieabHbIE IIOCKOCTH; CBOMCTBA
napajyienbHbIX TIockocTel. [lpocTteifiine mnpocTpaHCcTBeHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaiesaenumne/; IOCTpPOEHUE CEUeHH.
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[lepneHIUKYASIPHOCTD NPSAMON M IUIOCKOCTH: NEPIICHAUKYJIISIPHBIE TPSIMBIE B
MIPOCTPAHCTBE, NPSAMBIE MAPAJIICIbHBIE W MEPHECHAUKYISIPHBIE K IUIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM U IUIOCKOCTH, TEOpeMa O MpsSMOU
MEPIEHINKYJIAPHOW IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJl MEXAY MPSIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yTJIA.
[lepnieHaUKyJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 10  IUIOCKOCTH,  TPOSKIMs  (GUTypel HA  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JBYX
IocKocTer. TeopeMa 0 TpEX MEePIEHIUKYIApaXx.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE
Y HEBBIMYKJIbIe MHOTOTPAaHHHUKH; pa3BEPTKa MHOTOTpaHHUKA. [Ipu3ma: N-yrompHas
npu3Ma; TPAaHU U OCHOBAHUS MPHU3MBIL, MpsMas U HAKJIOHHAs MpU3MbI, OOKOBas U
MOJIHAS OBEPXHOCTh PU3MBI. [Mapannenenunen, IPSIMOYTOJIbHBIH
napajuiesienunes U ero cpoiictBa. [lupamupa: N-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yceu€éHHas nupamuaa. OJEMEHThl npu3Mbl U nupamuibl. IlpaBunbHbie
MHOTOTPaHHHUKH: TOHSATHE MPABUILHOTO MHOTOTPAaHHHKA; MpaBUJIbHAS MpPU3Ma U
NpaBWJIbHAS THUPaMUa; TMpaBUIbHAS TPEYrojbHAs NUPAMHUIA W TPaBUIBHBIN
terpa’dap; KyO. IlpencraBieHne o mpaBUIIBHBIX MHOTOIPAHHHMKAX: OKTa’p,
nonexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMUIBL.

CuMMeTpHst B MPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, HPSIMOH,
IUIOCKOCTH.  DJIEMEHThl CHUMMETPUM B NUpaMHIAX, Mapajiesenuneaax,
IPABUJIbHBIX MHOTOTPaHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB.: pEOpa, AMAaroHaiu, YIJIblL.
[Inomans OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOIIAAb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOW TIOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPAMUJIB,
TeopemMa O Iulom@aAn yceuéHHOW mmpamunbl. [lorstne 006 o0BéMe. OOBEM
MUPAMUJIBL, TPU3MBI.

[lonobubie Tena B mnpoctpaHcTBE. COOTHOLICHHS MEXAY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 kaacc

TeJsia BpaleHus

[Hunuuapuyeckas TTOBEPXHOCTB, oOpazyroriue HWIMHAPUYECKOU
MOBEPXHOCTH, OCh UWJIUHAPUYECKOW MOBEpXHOCTU. LlunuHap: ocHOBaHUA H
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OOKOBasi TMMOBEPXHOCTh, OOpasyroimas W OCh, IUIOMAab OOKOBOW U TIOJHOU
MOBEPXHOCTH.

Konunueckast moBepxHOCTb, 00pa3yroliiue KOHUUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM MmoBepxHOcTU. KoHyC: ocCHOBaHUE U BepIlMHA, 00pa3yroIast
U OChb, IUIOMIaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC!
00pa3ymolre U BbICOTa; OCHOBAHMS U OOKOBAsI TOBEPXHOCTb.

Cdepa m map: meHTp, paauyc, AMAMETP; IUIOMIAAL MMOBEPXHOCTH CHEPHI.
B3aumnoe pacnonoxenue cepsl U IMII0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe;
1011 Chephl.

N3o00pakeHue Ten BpalleHus Ha MIIOCKOCTU. Pa3BEpTKa IMIIMHIpa U KOHYCA.

KoMmOuHanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMCaHHBIM OKOJO cdeprr; cdepa, BOHUCAHHAS B MHOTOTPAHHUK, WU TEIO
BpaIcHUS.

[Tousatue 006 o0béme. OcHOBHBIE cBOMCTBa 00BEMOB Tenl. Teopema 00
00bEéME MPSIMOYrOJILHOTO Mapajienenunena U ciaeactBus u3 Heé. O0bEM
HUIMHApA, KoHyca. O0BEM 11apa U wiomaab chepol.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOILICHUS MEXIY IUIOIIAISIMU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TE.

Ceuenna umnuHApa (MapajuieIbHO M NEPHEHAMKYJISAPHO OCH), CEYEHUs
KOHyca (MapajijieIbHOE OCHOBAHHIO M TPOXOSIIEe uYepe3 BEpIINHY), CEUCHUs
miapa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctd M B mpocTpaHcTBe. ClIO)KEHHME W BBIYMTAHME
BEKTOPOB. YMHOXXEHME BEKTOpa Ha u4ucio. PasnoxxkeHue BekTopa 1o TpEM
HEKOMIUIaHAapHBIM BekTopaMm. lIpaBuno mnapamtenenunena. Pemenue 3aznauy,
CBA3aHHBIX C INPUMEHEHHWEM IMPaBWJI JEWCTBUM C BeKTopamu. lIpsmoyrosibHas
cucTeMa KoopAuHaT B npoctpancTtBe. Koopamuartsl BekTopa. IIpocreimme 3anaun
B KOOpAMHATaxX. YTOJ MexXAy BeKkTopamu. CKaaspHOE NMPOU3BEIAEHUE BEKTOPOB.
Brruncnenue yriioB Mexay NpsIMBIMH U IUIOCKOCTAMU. KoOparHATHO-BEKTOPHBIN
METOJ IIPU PELICHUH T€OMETPUUECKUX 3a1a4.
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TemaTuveckoe NIIAHUPOBAHME Y4eOHOr0 Kypca (1o rogam o0y4eHust)

10 xaacc (He meHee 70 yacoB)

Ha3Banmue pa3zgeia
(Tembl) Kypca,
(K0JIMYECTBO YACOB)

OcHoOBHOe coaepxaHue

OcHoOBHBIE BH/IBI
AeSITeJIbHOCTH YYAITUXCS

BBenenue B
CTepeoMeTPHUIo
(10 9)

OCHOBHBIE IOHATHUS
CTEpPEOMETPHUU: TOUKA,
npsiMasi, I0CKOCTb,
npoctpaHcTBo. [IpaBuiia
U300paKeHHs Ha PUCYHKaX:
M300paKEHUsI TUIOCKOCTEH,
napaIeTbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHbI
otpeska. [TonsTus:
nepeceKarommecs
MJIOCKOCTH,
nepeceKaroImecs npsamas u
MIJIOCKOCTb.

3HAKOMCTBO C
MHOTOTpaHHUKaMH,
U300paKeHUe
MHOTOTPAHHUKOB Ha
pPUCYHKaX, Ha
MIPOCKITMOHHBIX YEePTEKAX.
HavanbHblie cBeIeHUA O
KyOe U nupamue, ux
Pa3BEPTKU U MOJEIIU.
CeueHnss MHOTOTPAHHHKOB.
[Tonstue 00
aKCHOMAaTUYECKOM

MOCTPOCHUU CTEPEOMETPUHU:

aKCHUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

AKTyanu3upoBaTh (haKkThl
Y METO/Ibl TUITAHUMETPUH,
PEJICBAHTHBIE TEME.

[Tonyuats
MPECTABICHUS O
MPOCTPAHCTBEHHBIX
¢durypax, pazoupaThb
IIPOCTENIINE TIPaBUIIA
U300paKkeHHsI 3TUX QUTYP.

N300paxaTs NpaMyro u
MJIOCKOCTh HAa PUCYHKE.

Pacno3naBatp
MHOTOTPaHHHKH,
nupamuiy, Kyo, Ha3pIBaTh
WX DJIEMEHTHI.

Jlenatb pucyHOK Ky0a,
MAPAMUJIBI, HAXOJIUTh
OLIMOKH B HEBEPHBIX
M300paKEHUSIX.

3HaKOMUTHCS C
CEUYEHUSIMH, C METOJIOM
CJI€/IOB; UCIIOJIB30BATh IS
MOCTPOCHUS CEYEHUS METO/T
CJIEIOB, KPaTKO 3allUChIBATh
Iarv NOCTPOEHHUS CEUECHUSI.

Pacnio3naBate Buj
CEUYCHHUS U OTHOLICHUH, B
KOTOPBIX CEYEHUE JICTUT
pebpa kyba, HAXOAHUTh
IJIOIIA/Ib CEYCHHUSI.

HUcnionb3oBats mogodue
MIPU PEIICHUU 3a/1a4y Ha
MOCTPOEHUE CEUCHUN.

3HAKOMUTHCS C
aKCMOMATUYECKUM
MOCTPOCHUEM
CTEPEOMETPHH, C
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aKCMOMaMHU CTEPEOMETPUU
U CJIEICTBUSIMU U3 HUX.
NnmoctpupoBath
aKCHOMBI pUCYHKaMH U
npuMepamMu U3
OKpYyXarolie 00CTaHOBKHU

IIpsimMble ¥ IJIOCKOCTH B
NPOCTPAHCTBeE.
IHapajuieabHOCTD
NPAMBIX M IVIOCKOCTEH
(12 v)

B3auMHoe pacnonoxeHue
MPSIMBIX B IPOCTPAHCTBE:
IepeceKaroImmecs,
napajuieiabHbIe U
CKPEILUBAIOIINUECS TIPSIMBIE.
[TapannenbHOCTh NPSMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE:
napasuiesibHbIE MPSIMbIE B
MIPOCTPAHCTBE;
MapajuieIbHOCTh TPEX
MPSIMBIX; TAPAJIEIBHOCTD
MPSAMOU U TITOCKOCTH. Y TJIBI
C COHaIpaBJICHHBIMU
CTOPOHAMHU; YTOJI MEXKIY
MPSIMBIMUA B TIPOCTPAHCTRE.
[TapaienbHOCTH
IJIOCKOCTEN: MMapAJIIETbHBIE
IIOCKOCTH; CBOMCTBA
MapaJJICIIbHBIX INIOCKOCTEH.
IIpocrenmue
MPOCTPAHCTBEHHBIE
(burypsl Ha TIOCKOCTH:
TeTpa’ip, Ky0,
napasuiesienunes;
MMOCTPOCHHUE CEYEHUI

AxTyanu3upoBaTh (HaKThI
Y METOJIbI INIAHUMETPHH,
pEIIEBaHTHBIEC TEME,
MIPOBOJIUTH AHAJIOTUU.

[Tepeuncnsatey
BO3MOYKHBIE CIIOCOOBI
PaCIIOJIOKEHUS ABYX
MPSIMBIX B IIPOCTPAHCTBE,
WJUTIOCTPUPOBATH UX Ha
puMepax.

JlaBaTb omnpenenenue
CKPEILUBAIOIINXCA MPAMBIX,
dbopmynHrpoBaTh IPU3HAK
CKPEIIMBAIOIINXCS MPSAMBIX
Y TIPUMEHSITh €ro Mpu
peleHnHy 3aaa4.

Pacno3naBate mpusmy,
HA3bIBaTh €€ DJIEMEHTHI.

CtpouTh ceueHus
MPU3MBbI Ha TOTOBBIX
yepTexax.

[lepeuncnsats
BO3MOJKHBIE CTIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS
MPSAMOM U TNIOCKOCTH B
MPOCTPAHCTBE, MPUBOAUTH
COOTBETCTBYIOILIHE
IIPUMEPBHI U3 peabHON
KU3ZHHU.

laBatb onpenenenne
MapAJICIBHOCTH IIPSMOUN U
TJTIOCKOCTH.

DopMynupoOBaTH NPU3HAK
MApAJIIEITIBHOCTH MIPSMOUN U
TJTIOCKOCTH, YTBEPKICHUE O
MPSAMOM TIEPECEUEHUs IBYX
TUIOCKOCTEM, MPOXOISIIUX
4yepes3 MnapajuiesibHbIe
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MpsIMBIE.

Pemars npaktuueckue
3a/1a4d HA MIOCTPOEHUE
CEYEHUI MHOTOTPAaHHHKA.

OOBICHATH CiTyyau
B3aMMHOT'0 PACTIOJIOKEHUS
TJTIOCKOCTEM.

JlaBaTh onpeneneHue
MapaJUIEIbHBIX IUIOCKOCTEN;
MPUBOJIUTH PUMEPHI U3
pEaAbHOM )KU3HU U
OKpYXaromel 00CTaHOBKH,
WJUTIOCTPUPYIOLIKE
MapajuieIbHOCTh
IJIOCKOCTEMN.

Hcnonws3oBath npu3Hak
MapajuieIbHOCTH IBYX
IJIOCKOCTEM, CBOMCTBA
MapajuieNIbHbIX MJI0OCKOCTEN
MIpY PEIICHUY 3a7a4 Ha
MTOCTPOCHHE.

OOBSICHATH, YTO
HA3bIBACTCSA MaPAILICIIbHBIM
MPOEKTUPOBAHUEM U KAK
BBITIOJIHSIETCS
MPOEKTUpOBaHKE PUTYp HA
IJIOCKOCTB.

N3obpaxarts B
MapaJUICIIbHON TPOEKIIUU
pa3JInYHbIE
reOMETPUYECKHUE (PUTYPHI.

MoaennpoBaTh pealibHbIe
CUTYallMU Ha SI3bIKE
r€OMETPHUH, UCCITEIOBATh
MMOCTPOCHHBIE MOJEIH C
HCMOJIb30BaHUEM
F€OMETPUUECKUX TTOHITHM.

Hcnons3oBath npu
pelIeHny 3a1a4 Ha
MMOCTPOEHUE CCUCHUN
MOHSATHE MAPATIIETBLHOCTH,
MPU3HAKU U CBOMCTBA
napasuieNIbHbIX MPSMbBIX Ha
TIOCKOCTH
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IepneHAUKYJIAPHOCTD
NPSAMBIX U IUIOCKOCTEM
(12 v)

[lepnenaAuKyIJISIPHOCTD
IIPSIMOM U INTIOCKOCTH:
NEPIEHANKYJIIPHBIE
IIPsIMBIE B IIPOCTPAHCTBE,
IIPSIMBIE MTAPAJUICIIBHBIE U
NEPIEHANKYJISPHBIE K
IIJIOCKOCTH, ITPU3HAK
MIEPIIEHINKYJIAPHOCTH
IPSAMOU U IJIOCKOCTH,
TEOpeEMa O IPSIMOM
NIEPIECHINKYJIIPHON
IIJIOCKOCTH

IleprieHIUKYIISIp U
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH J10 IJIOCKOCTH,
pPacCTOSIHUE OT IIPSAMOU 10
IIJIOCKOCTH.

AKTyanu3upoBaTh (haKkThl
Y METO/Ibl TUITAHUMETPUH,
pEJIEBAaHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

OOBICHATD, KaKOU yTO
HAa3bIBAETCS YIJIOM MEXKIY
MIEPECEKAIOIIUMUCS
MPSIMBIMH,
CKPEILUBAIOIIUMUCS
MPSIMBIMHU B TIPOCTPAHCTRBE.

[laBaTp onpenenenue
MEePIECHIUKYISIPHBIX
MPSIMBIX U TIPSIMOM,
MIEPIIEHIUKYJIIPHON K
IJIOCKOCTH.

HaxoauTe yribel Mmexny
CKPEILUBAIOIIUMUCS
NpsIMBIMU B KyO€ U
MApaMHU/IE.

[IpuBOINTH IPUMEPHI U3
pEAIbHOM )KU3HU U
OKpY’Karoliei 00CTaHOBKH,
WJUTIOCTPUPYIOLINE
MePIEeHIUKYIIPHOCTD
MPSIMBIX B MIPOCTPAHCTBE U
MEePIEHIUKYJIIPHOCTD
MPSAMOM K INIOCKOCTH.

DopMynUpPOBaATH
MIPU3HAK MEePIECHINKYIISIP-
HOCTH IPSIMOU U
IJIOCKOCTHU, IPUMEHSITh €r0
Ha MIPAKTUKE: OOBSICHATH
MePIEHIUKYISIPHOCTD
pebpa KyOa 1 1uaroHanu
€ro rpaHu, KOTopas €ro He
COJICPKUT, HAXOAUTH JJIUHY
JMaroHaau Kyoa.
Brruucnars BeICOTY
MPaBUJILHOU TPEYTOJIBHOU U
MPABUJIBHOM YETBIPEXYTOJIb-
HOW MUpaMUJI MO AJIMHAM
péoep.

Pemrats 3agaun Ha
BBIYMCJICHUS, CBSI3AHHBIE C
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MEPIEHIUKYJIAPHOCTHIO
MPSIMOM U TJIOCKOCTH, C
WCIIOJIb30BaHUEM MPH
peleHun
MJIaHUMETPUYECKUX (PaKkToB
Y METOJIOB.

OOBACHATH, YTO
HAa3bIBAIOT
MEPIIEHAUKYIISIPOM U
HAKJIOHHOMW U3 TOYKH K
IJIOCKOCTH; POEKIUEN
HAKJIOHHOW Ha MJIOCKOCTb.
OOBSICHSITh, UTO HA3bIBACTCS
PacCTOSTHUEM: OT TOUYKH J10
IIOCKOCTH; MEXKIY
napasuieIbHbIMU
IIOCKOCTSIMH; MEXKIY
IIPSAMOM U MApAJIICIIBHOU €1
IJIOCKOCTBIO; MEXKITY
CKPEIIMBAIOIIAMUCS
MPSMBIMH.

Haxomuts >t
PacCTOSIHUS B IPOCTHIX
ciyvasix B KyOe, mupamuze,
MpU3Me.

MonaenupoBath
peanbHbIE CUTyallud Ha
A3bIKE TEOMETPUH,
HCCIIEI0BATh IOCTPOCHHBIE
MOJIEIIA C UCITOJIb30BAHUEM
F€OMETPUYECKUX TTOHSITHM.

Hcnons3oBate npu
pEIIeHUN 3aa4 Ha
MMOCTPOCHHUE CEYEHUI
teopemy Iludaropa,
CBOMCTBA MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB.

Yriabl Mexk1y NpIMbIMH
U IUIOCKOCTSIMU
(10 9)

VYTl B IPOCTPAHCTBE:
YTOJI MEXIy NPsIMON U
IJIOCKOCTBIO; JBYTPAHHBIN
YTOJI, IMHENHBIN YT O
JIBYIPaHHOTO yTJIa.
[lepneH UKy ISIPHOCTD
IJIOCKOCTEN: PU3HAK

AKTyanu3upoBaTh (HaKThI
Y METO/Ibl TUITAHUMETPHH,
pEJICBaHTHBIE TEME,
IIPOBOJUTH aHAJIOTUU.

JlaBaThb onpenenenue
yIila MEXKIy IPSAMOU U
TJIOCKOCTBHIO,
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MEPIEHINKYJIAPHOCTH JIBYX
iockocter. Teopema o
TPEX NEPHEHIUKYIAPAX

bopMyIMpOBaTh TEOPEMY O
TPEX NEPHEHAUKYISAPAX U
o0paTHyIO K HEeH.

Haxoaute yron mexny
MPSIMOU U TTOCKOCTBIO B
MHOTOTPaHHHKE,
PAcCTOSIHUE OT TOYKH J10
MPSAMOM Ha IUIOCKOCTH,
HCIIOJIB3Ysl TEOPEMY O TPEX
NEPHEHANKYJIApaXx.
IIpoBOaUTE Ha yepTEKE
NEPHEHANKYJIAP: U3 TOUKU
Ha MPSAMYIO; U3 TOYKH Ha
IJIOCKOCTb.

JlaBaTb omnpenenenue
JIBYTPaHHOTO yTJIa U €ro
351eMEHTOB. OOBACHATH
PaBEHCTBO BCEX JIMHEHUHBIX
YIJIOB IBYTPaHHOTO yTJIa.

Haxonuts Ha yepTexe
JIBYTPaHHBIN YTOJI NPH
pedpe nupamMuabl, TPU3MBI,
napasuleJIenunea.

JlaBaTh onpeneneHue
yTJIa MEXKIY IIJIOCKOCTSMM.

JlaBaTp ornpeneneHue u
bopMyIMpPOBaTH MPU3HAK
B3aMMHO
MEPIEHIUKYIISIPHBIX
IIJIOCKOCTEHN.

HaxoauTe yribel Mmexny
MJIOCKOCTSIMU B KyO€ U
npaMu/ie.

Hcnonp30Bath npu
pELIeHUH 3a7]a4 OCHOBHBIE
TEOPEMBI U METOJIbI
MJIAHUMETPUH.

MogenupoBath
peanbHbIE CUTyalluy Ha
A3bIKE TE€OMETPUH,
MCCJIEI0BATH IOCTPOECHHBIE
MOJIEJIN C UCITOJIb30BAaHUEM
F€OMETPUYECKUX TTOHSITHM.

Hcnons3oBath npu
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pelIeHnHy 3a1a4 Ha
MMOCTPOEHUE CCUCHUN
COOTHOILIEHHUS B
MPSIMOYTOJIBHOM
TPEYTOJIbHHUKE.

MHoOrorpaHHuKHU
(10 v)

[Tonsitue
MHOT'OTPAHHHMKA, OCHOBHBIE
AJIEMEHTHl MHOTOIPAHHUKA,
BBIMMYKJIBIE W HEBBITYKJIbIC
MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OTPaHHHKA.

IIpusma: N-yrospHas
[pU3Ma; rpaHu 151
OCHOBAHU IIPU3MBI;
npssMass M HaKJIOHHAasd
pU3MbI; OOKOBAs U TOJTHAS
IIOBEPXHOCTh IIPU3MBL.
[Tapaiutenenunen,
PSAMOYTOJIbHBIN
napajuleJienunes;, W €ro
CBONCTBA.

[Inpamupma: N-yrosb-
Has TUpaMua, TpaHd W

OCHOBaHHE TTUPAMU/IBI;
OokoBas u MOJTHAS
MOBEPXHOCTh  TTHUPAMUJIBL;
NpaBWJIbHAS W yCCUCHHAs
UpaMuIa.

DNeMEeHThI TPU3MBI U
TTUPAMU/TBL.

IIpaBuibHbIE
MHOTOTPAaHHHKH: TIOHSTHE
IIPABHJIHOTO
MHOTOTPaHHHKA;
NpaBWJIbHAs  MpPU3Ma U
IpaBUIIbHAS UPaMHU/IA;
NpaBUJIbHAS ~ TPEYroJibHas
nUpaMua W TIPaBHILHBINA
TeTpasp; KyO.
IIpencrasnenue 0
TIPABHIILHBIX

MHOT'OTPAHHMKAX: OKTajdJp,
JOAEKadIp U UKOCAdIP.
Cummerpust B

AxTyanu3upoBaTh (aKThI
Y METO/Ibl TUTAHUMETPHH,
pEJIEBaHTHBIEC TEME,
MPOBOAUTH AHAJIOTHH.

JlaBaTp onpenenenue
MapaJuieIenuneaa,
pacro3HaBaTh €ro BUAbI U
M3y4aTh CBOMCTBA.

JlaBaTb onpenenenue
MMUPAMUJIBI, PACIIO3HABATH
BUJIbI TUPAMMU/I,
dbopMyIMpoBaTh CBOMCTBA
pé6ep, rpaHeli U BBICOTHI
MPaBUJIBHOW MUPAMUJIBI.

Haxoants miomanb
MOJHOM U OOKOBOM
MMOBEPXHOCTHU MTUPAMU/IBI.

JlaBaThb onpeneneHue
YCEUEHHOM MTUPAMUIBI,
Ha3bIBATh €€ JJIEMEHTHI.

DopMyIUpPOBATH
TEOpPEMY O IUIOIIAAN
OOKOBOIi TOBEPXHOCTHU
MIPaBUJIbLHOW YCEUEHHOU
MMUPAMUJIBI.

Pemate 3agaun Ha
BBIYUCJICHUE, CBSI3aHHBIE C
MUpaMUIaMH, a TaK¥Ke
3a7]a4v Ha MIOCTPOCHUE
CCUCHUHU.

JaBartp onpenenenue
MIPU3MBI, PACliO3HABATh
BU/IbI IPU3M, H300paxkaTh
MPU3MBI Ha YEPTEKE.

Haxonnts miomanb
MTOJTHOM YT OOKOBOM
MMOBEPXHOCTH MPU3MBI.

N3y4aTh COOTHOLICHUS
Ditnepa ju1s yncia péoep,
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IMPOCTPAHCTBE: CHMMCTpPUS

OTHOCHUTEIHLHO TOYKH,
TIPSIMOH, TUTOCKOCTH.
DJeMEeHTBl CHMMETPHH B
UpaMuIax,
napaJuieNienumne1ax,
IIPABHIIbHBIX
MHOTOTpaHHHKaX.
Brruucnenue AJIEMEHTOB
MHOTOTPAaHHHUKOB:  pé&Opa,
JaroHaly, yTJIBL.
[Tnomans O0oKOBOM
MOBEPXHOCTH W TIOJTHOMU
MTOBEPXHOCTH psIMOH
MIPU3MBI, TUIOMIATb
OCHOBaHWH, TeopemMa O
O0oKoBOM MIOBEPXHOCTH

npssMor npu3mel. lInomans
OOKOBOW TOBEPXHOCTU U
ITIOBEPXHOCTH  ITPABHIIBHOU

nupamMujbl, TeopemMa o
TJI0ILAIN OOKOBOM
IIOBEPXHOCTH  YCEUEHHOU
nupamMubl

rpaHey U BEPLINH
MHOTOTrPaHHHKA.

N3yuats BUbI
MIPaBUJIbHBIX
MHOTOIPaHHHUKOB, UX
Ha3BaHUS U KOJMYECTBO
IpaHen.

N3ydats cuMMeETpHIO
MHOTOTPaHHHUKOB.

OOBACHATH, KAKHE TOYKHU
Ha3bIBAIOTCS
CUMMETPUYHBIMU
OTHOCHUTEJIBHO JAHHOM
TOYKH, IPSIMOU WIIN
IUIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OCBHIO WJIU
TUIOCKOCTBIO CHMMETPHUH
burypsl.

[TpuBOAUTH IPUMEPHI
CUMMETPUYHBIX (QUTYD B
ApXUTEKTYpE, TEXHUKE,
MIPUPOJIE.

MonaenupoBaTb
peaJIbHBIE CUTyalIMU Ha
A3bIKE TEOMETPUH,
HCCJIE0BATh NOCTPOCHHBIE
MOJEJIH C UCIIOJIb30BaHUEM
F€OMETPHUUYECKUX TTOHSITHH,
HCII0IB30BaTh M0A00He
MHOTOIPaHHHUKOB.

O0BLEMBI
MHOTOTPAHHUKOB

8 )

[Toussitie 06 00BEME.
OO0BEM TUPAMHUIBI, TTPU3MBI

AKTyanu3upoBaTh (HaKkThl

Y METO/Ibl TUTAHUMETPHH,
pEJICBaHTHBIC TEME.

OOBACHATH, KaK
HU3MEPSIOTCS 00bEMBI TET,
MIPOBO/IS AHAJIOTUIO C
W3MEPEHUEM IUIOIIALECH
MHOT'OYTOJIbHUKOB.
@opMyIMpPOBaTH OCHOBHBIE
CBOMCTBa OOBEMOB.

N3yuaTh, BBIBOOUTH
dbopmyiel 00bEMa
MPSIMOYTOJIBHOTO
napasuieJienunesa, Ipu3Mbl
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Y IUPaMU/IbI.

Brrauciasate 00bEM
MIPU3MBI U IUPAMUIBI TIO UX
DJIEMEHTAM.

[TpumeHsaTH 00BEM 11
pelIeHUs
CTEPEOMETPUYECKUX 3a/1a4
W 11 HAaXO0XKICHUS
r€OMETPUYECKUX BEJIIMUHH.

MopnenupoBaTh peanbHbIe
CUTYyalluu Ha A3bIKE
r€OMETPHH, UCCIIEIOBATh
MMOCTPOEHHBIE MOJIECIIH C
HCIIOJIb30BAHUEM
r€OMETPUYECKUX MOHATUN

IToBTOpEHME: ceueHms,
PACCTOSIHUS M YIJIbI
(8 )

[TocTpoeHue ceueHuii B
MHOTOTPaHHHKE.

Brrunciienue pacctosiHui:
MEXIY JIByMsI TOUKaMH, OT
TOYKH J0 NPSIMOH, OT TOUKH
JI0 TIJIOCKOCTH; MEXKITY
CKPEIIMBAIOIIAMUCA
MPSIMBIMH.

Bpruucnenue yrios:
MEXy CKPEIIUBAOIIMMHUCS
MPSAMBIMU, MEXAY MPSIMOM
1 IJIOCKOCTBIO,
JIByTPAHHBIX YIJIOB, YTJIOB
MEXY THIOCKOCTSIMH

Crpouts ceueHune
MHOT'OIPaHHHUKA METOAOM
CJIE/OB.

JlaBaTh omnpeneneHue
PacCTOSTHUS MEXKTY
¢durypamu.

Haxonute paccrosiHue
MEXKly apajuIeIbHBIMA
TTOCKOCTSIMH, MEXKTY
IIJIOCKOCTBIO U
MapaJJICIIbHOUN €U IIPSAMOH,
MEXAY CKPEIIUBAKOIIUMUCS
MPSIMBIMH.

CTpouThb JTMHENHBIN Yol
JIBYTPAHHOTO yIJIa Ha
YepTeKe MHOTOTPaHHUKA U
HaxXOJUTh €r0 BEJIMYHHY.

Haxonuts yriel Mexay
IJIOCKOCTSAMH B
MHOTOrpaHHHUKAX
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11 kaacc (He MeHee 35 yacoB)

Ha3Banmue pa3zgeiia
(Tembl) Kypca,
(KoJIM4eCcTBO YaCOB)

OcHoBHOE coaepxaHue

OcHoOBHBIE BH/IBI
AeSITeJIbHOCTH YYAITUXCSI

Tesia Bpalmenus
(12 9)

Cdepa u map: meHtp,
paaMyc, auameTp; IUIOIIalb
TIOBEPXHOCTHU cdepsl.
B3aumHOe  pacmoniokeHue
cdepbl U TUTOCKOCTH;
KacaTelbHass IUIOCKOCTh K
chepe; mionaas cheprl.

N3o6paxkenne cdepsl,
rapa Ha IIOCKOCTH.

Ceuenus mapa.

AKTyaJIM3upoBaTh
(baKTbl U METOJIbI
IJIAHUMETPHH,
PEJIEBAaHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

JlaBaTh onpeneneHus
cdepsl U mapa, ux eHTpa,
paauyca, AMameTpa.
Onpenensate chepy Kak
burypy BpailleHus
OKPY>KHOCTH.

HccnenoBath B3auMHOE
pacnoJioKeHue chepsl U
IJIOCKOCTH, IBYX cep,
WJUTIOCTPUPOBATH 3TO HA
YepTeKax U pUCYHKaX.

DopMynUpOBaTH
ONpEICIICHUE KacaTeIbHOM
IIJIOCKOCTH K cdepe,
CBONMCTBO U IPU3HAK
KacaTeJIbHOM MJIOCKOCTH.

3HAaKOMUTHCS C
re0/Ie3NYECKUMU JTUHUSIMU
Ha cepe.
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[Hunuaapuyeckas
MOBEPXHOCTh, 0Opa3zyroIme
HAJIAHAPUYECKOU
MTOBEPXHOCTH, 0Ch
HAJIAHAPUYECKOU
MIOBEPXHOCTH. Hunuaap:
OCHOBaHUSI u OoKoOBas

MMOBEPXHOCTH, 00Opasyromas u
OCh; IUIOIIAJh OOKOBOM |
ITOJTHOU TOBEPXHOCTH.

N3ob6paxenue
MAJIUHAPA HAa TUIOCKOCTH.
Pa3BépTka nuamHapa.

Ceuenusa AJTAHIpa
(MI0CKOCTRIO, MapaljIeIbHOM
WIN TIEPIICHANKYISPHON OcH
LHIHHIPA)

OOBACHATD, YTO
HAa3bIBAIOT LIWJIMHAPOM,
Ha3bIBaTh €T0 DJIEMEHTHI.

N3yyaTh, OOBSACHATD,
KaK MOJYYUTh LIWIUHAP
IMyTEM BpallCHUSA
MPSIMOYTOJIbHUKA.

BriBOAUTD,
UCIIOJIE30BaTh (HOPMYJIIbI
JUUISL BBIYUCIICHUS TUIOIIATU
OOKOBOI TOBEPXHOCTH
HUAJIMHIPA.

N3yuath, pacro3HaBaTh
pa3BepPTKY UMIIMHIIPA.

N300pakath UUIUHAD U
€ro CEYEHHUs MIIOCKOCTHIO,
MIPOXOSLIEN Yepes ero
OCh, HapAJUIEIbHON WU
MEPIECHIUKYJIIPHON OCH.

Haxoants miomamn
ATHUX CEUCHUM.

MopaenupoBaTb
peanbHbIe CUTyallud Ha
SI3bIKE TE€OMETPHH,
HCCIIEI0BATH
MOCTPOECHHBIE MOJIENH C
HCIIOJIb30BaHUEM
F€OMETPUYECKUX TTOHSITHM.
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Konunueckas
MOBEPXHOCTh, 00pa3yromre
KOHUYECKOW TTOBEPXHOCTH,
OCh U BepIIIMHA KOHUYECKOH
noBepxHocTu. Konyc:
OCHOBaHUE ¥ BEPIIINHA,
o0pazyronias u ochb;
IJ10111a/1b OOKOBOM M MOJIHOM
MMOBEPXHOCTH. Y CEUEHHBIN
KOHYC: oOpa3yromue u
BBICOTA; OCHOBAHUS U
O0KOBasi MOBEPXHOCTb.

N300paxkeHne KoHyca

Ha IUIocKocTU. Pa3Béprka
KOHYca.
Ceuenus KOHYycCa

(TUTOCKOCTBIO, TIapalIeTbHOM
OCHOBAaHMIO, U INIOCKOCTBIO,
IPOXOASIIEN yepes
BEPIIHHY).

OOBICHATH, KAKOE TEJIO
Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0
AIIEMEHTBI.

N3yyaTh, OOBSACHATD,
KaK MOJYYUTh KOHYC
IIyTEM BpallCHUA
MPSAMOYTOJILHOTO
TPEYTrOJIbHUKA.

N306paxaTh KOHYC H
€ro CEYEHMS IIIOCKOCTBIO,
MPOXOASIIEN Yepe3 OCh, U
IJIOCKOCTBIO,
MEPIEHIUKYJIAPHON K OCH.

N3yuath, pacro3HaBaTh
pa3BEPTKY KOHYCA.

BeIBOIMTD,
UCIIOJIb30BaTh (DOPMYJIBI
JUIS1 BBIYUCIIEHUA TUIOIIATU
OOKOBOI MTOBEPXHOCTHU
KOHYCa.

Haxoants miomamn
CEYEHUU, ITPOXOIALINX
yepes BEepIINHY KOHyca
WJTU TIEPIIEHTIUKYJISIPHBIX
€ro OCH.

OOBSICHATH, KAKOE TEJIO
Ha3bIBAETCS YCEUEHHBIM
KOHYCOM.

N3y4darh, OOBACHSTS,
Kak €ero IoJy4YuTh IIyTEM
BpAILEHHS IPSIMOYTOJIbHOMN
Tpaneuuu.

BriBoaUTh, MPUMEHSATH
dbopmyiy TSl BEIYUCIICHUS
IoIaau OOKOBOI
IIOBEPXHOCTH YCEYEHHOTO
KOHYCA.
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KomOunanus tei
BpaleHUs U
MHOT'OTPaHHUKOB.
MHororpaHHUK, OUCAHHBIN
okoJ10 cepsr; chepa,
BIIMCaHHAs B MHOTOI'PaHHUK
WJIU B TEJIO BpAICHUS

AKTyanu3upoBaTh
(haKkThl U1 METOIbI
IJIAHUMETPUH,
pEIICeBaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHUHU.

Pematp
CTEPEOMETPUUECKHE
3aJ1a4M, CBSI3aHHBIC C
TeJlaMU BpallleHus,
MMOCTPOCHUEM CEUECHUH TEIl
BpaIllCHHUS], C
KOMOHMHAIIUSIMU TEI
BpAIlICHUA U
MHOTOIPaHHUKOB Ha
HaXO0XJICHUE
r€OMETPUUECKUX BEJIUYHH.

Hcnonb3oBaTh npu
pellIeHun
CTEPEOMETPUYECKUX 3a/1a4
MJIAHUMETpUUECKUEe (PaKThl
W METOJbI 3aJ1a4d Ha
BBIYHCIICHHE U
JIOKa3aTeNILCTBO.

MopaenupoBaTb
peanbHbIe CUTYyalluy Ha
SI3bIKE TEOMETPHH,
HCCIIEI0BATh
MTOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAHUEM
F€OMETPUYECCKUX TTOHITHMN
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O0BEéMBI TEa
(S )

I[Tousstuie 00 00BEME.

OcHOBHEIE CBOICTBA
00BEMOB TeIl.

O0BéM UJIUHIpA,
KOHYyca.

O6BEM mapa u

TJI0MIAEL ChEpHI.

AKTyaJIM3upoBaTh
(haKkThl U1 METOIbI
IJIJAHUMETPHH,
PEJIEBAaHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

BeiBOMTD,
UCIIOJIE30BaTh (hOPMYJIIbI
00BEMOB: MTPU3MBHI,
UUJIMH]pA, TUPAMU/IBI,
KOHYCa; YCEYEHHOU
IAPAMUBI U YCEUYEHHOTO
KOHYca.

Pematp
CTEPEOMETPUUECKUE
3a/1a4d, CBSI3AHHBIE C
BBIYHCIICHUEM 00BEMOB.

DopMynUpOBaTH
OIIPEJEIICHHUE IaPOBOTO
CErMEHTa, IapOBOTO CJO4,
IapOBOI0 CEKTOPA.

[IpumensTh GopmyIbl
JUTSL HAXOXKIEHUS] O0BEMOB
1apOBOI'0 CErMEHTA,
IapOBOI0 CEKTOPA.

Pematp
CTEPEOMETPUYECKUE
3a/1a4d, CBSI3AHHBIE C
00BEMOM TI1apa U
TJI0IIAIbIO CEepHl.

MonenupoBaThb
peanbHbIE CUTyalluu Ha
A3bIKE T€OMETPUU,
UCCJIEI0BATh
MOCTPOEHHBIE MOJIENH C
UCIIOJIb30BAaHUEM
T€OMETPUYECKUX TTOHSTUM.
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[TomoOHEIE TENIA B
IIPOCTPAHCTBE.
CoOTHOIIECHUS MEXTY
TUTOMIAASIMU TTIOBEPXHOCTEH,
00BéMaMu 1TOA00HBIX TEI

AKTyaJIn3upOBaTh
(haKkThl U1 METOIbI
TJIAHUMETPHH,
peJIeBaHTHBIC TEME,
MIPOBOAUTH aHAJIOTHH.

Pematp
CTEPEOMETPUUECKHE
3aJ1a4M, CBSI3aHHBIC C
COOTHOIIEHHEM 00BHEMOB U
MOBEPXHOCTEN MOAOOHBIX
TEJ B MPOCTPAHCTBE.

MopaenupoBaTh
peaJIbHbIE CUTYalIMHU Ha
SI3bIKE TEOMETPHH,
HCCJIe0BATh
MIOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAHUEM
r€OMETPUUECKUX MOHATUN
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BexkTopsl
KOOPAMHATHI
MPOCTPAHCTBE
(10 v)

BekTop Ha 110CKOCTH
U B IIPOCTPAHCTBE.
CrnoxxeHue ¥ BBIYUTAaHUE
BEKTOPOB. Y MHOKCHUE
BEKTOPA HA YHCJIO.
Pasznoxxenue Bekropa 1o
TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napasuliesIenunea.

Pemenue 3amau,
CBSI3aHHBIX C IPUMEHEHUEM
IIPABUJI JEUCTBUH C
BEKTOpaMH

IIpsimoyrosbHas
cucreMa  KOOpAUHAT B
npocrpaHcTBe. KoopanHatsl

BEKTODA. [Ipocreimmue
3a71a4 B KOOpAMHATAX. YTOII
MEXKIY BEKTOPAMH.
CkansipHoe  IpOU3BEACHUE
BEKTOPOB. Brruncnenne

YTJIOB MEXIAy TMpAMBIMH H
IIJIOCKOCTSIMU.

KoopaunatHo-
BEKTOPHBIA  METOJ  IpHU
pPELIEHUH  TE€OMETPUUYECKUX
3aza4

AKTyaJIM3upoBaTh
(haKkThl U1 METOIbI
IJIJAHUMETPHH,
PEJIEBAaHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

OnepupoBathb
MTOHSITUEM BEKTOD B
IIPOCTPAHCTBE.

DopMyIMpoBaTh
IIPABUIIO
napasuiesIenunena npu
CJII0’KEHUHU BEKTOPOB.

CknagpiBaTh, BHIYUTATh
BEKTOPbI, YMHOXATh
BEKTOP Ha YHUCIIO.

N3y4aTh OCHOBHBIE
CBOMCTBA 3TUX ONECPALUU.

JlaBaTb omnpenenenue
MPSAMOYTOJIBHOW CUCTEMBI
KOOpJIUHAT B
IIPOCTPAHCTBE.

BrIpa3uTe KOOpAUHATEI
BEKTOpA 4epe3
KOOPJIMHATHI €r0 KOHIIOB.

BriBOIUTD,
UCIIOJIB30BaTh (HOPMYITy
JUTMHBI BEKTOpa U
PaCCTOSIHUSI MEXKY
TOYKAMH.

Bripaxxatb ckanspHoe
IIPOU3BEACHUE BEKTOPOB
yepes uX KOOPAUHATSHIL,
BBIUUCIISITH YTOJI MEXKITY
JIBYMsI BEKTOpaMH, JIByMsI
MIPSIMBIMH.

Haxonute yroam mexny
IIPSIMOM U IIIOCKOCTBIO,
YTOJI MEXIY IBYMS
TTIOCKOCTSIMHU
aHAJTIMTUYECKUMU
METOIAMM.

BriBOIHTD,
UCIOJIb30BaTh GOpMyITy
PacCTOSIHUSL OT TOUKH 110
IIJIOCKOCTH.
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IToBTOpEHUE,
00001IeHNE U
cucTeMaTH3anus
3HAHUH

84)

OcHOBHBIE QUTYPHI,
(akThl, TEOPEMBI Kypca
IUTAaHUMETPUHU. 3a]1a4u
TUTAHUMETPHH U METOJIBI UX
PEIICHUSI.

OcHOBHbIE QUTYpHI,
(akThl, TEOpEMBI Kypca
CTEepeoOMETpHUH. 3a1auu
CTEPEOMETPUHU U METO/BI UX
pelieHus

Pemarts nipocrenmme
3aJIa4M Ha HaXOXKICHUE
JUTAH U YTJIOB B
reoMeTpUYeCKUX (purypax,
MIPUMEHATH TEOPEMY
[Tudaropa, TeopemsI
CHHYCOB M KOCHHYCOB.

Haxoauth niomanb
MHOT'OYTOJIbHUKA, KpyTa.

Pacrnio3naBath
1o/100HbIe PUTYPHI,
HAXOJNUTh OTHOIIICHHUS
JIUIMH U IUTOIIAaICH.

Hcnonb3oBaTh npu
pellIeHun
CTEPEOMETPUYECKUX 3a/1a4
(haKThl ¥ METOIBI
TJIAHUMETPUU
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IIpumepHas padoyass mporpamMmMa yueOHOro Kypca «BeposiTHOCTD H
CTATHCTHKA)
Lean n3dyyenust yueOHOro Kypca

VY4eOHbIil Kypc «BeposiTHOCTP M CTaTHUCTHKa» 0a30BOr0 YPOBHS SIBIISETCS
IPOAODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypOBHS
ocHOBHOW mikonbl. Kypc mpemHaszHauen s (OpMUPOBAHUA y OOydYaIOIIUXCS
CTaTUCTUYECKOW KYJbTYpbl M IIOHMUMaHHS pPOJIA TEOPUU BEPOSITHOCTEH Kak
MaTEeMaTHYECKOr0 MHCTPYMEHTA JUIsl U3YUEHHUsl CIydyalHBbIX COOBITUH, BEIHYUH U
npoueccoB. Ilpu m3ydeHum Kypca oOOramaroTcsi NPEACTABICHUS YYalluXcs O
METO/AX MUCCIEA0BAHNS U3MEHUNBOIO MHUPA, PA3BUBACTCS TIOHMMAaHUE 3HAYNMOCTH
U OOIIHOCTM MaTEMAaTUYECKHUX METOAOB II03HAHUS KAaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copnep:xaHue Kypca HaIlpaBJICHO HA 3aKPEIUICHUE 3HAHUM, MOJYYEHHBIX MPH
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA PAa3BUTHE IPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX M B3aUMOCBA3SX MEXIYy HUMU Ha BaXKHBIX IPUMEpaX, CHOKETHI
KOTOPBIX MOYEPHHYTHl U3 OKpYKawllero Mupa. B pesynbrare y oOyuarommxcs
JOJDKHO c(pOpMHUpPOBATHCS MpPEACTaBICHUE O Haubosee YHNOTPEOUTENbHBIX U
OOIMX  MAaTeMaTU4YeCKUX  MOJENSX,  HCIOJIb3YyeMBIX  JJIi  ONHUCAHMS
AHTPOINIOMETPUUECKUX U JeMOrpaMuUecKux  BEJIMYMH, [OrPEUIHOCTEH B
Pa3IUYHOrO POJia UBMEPEHUSIX, JJIUTEILHOCTH 0€30TKa3HON pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUI U MIPOLIECCOB B OOILIECTBE.

B cooTBeTCTBMM € yKa3aHHBIMU LEISIMH B CTPYKType Y4yeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEOHEH IMIKOJbI HAa 0a30BOM YpPOBHE BbIJIEIEHBI
CIIEyIOIlMEe OCHOBHBIE cojepxkaTenbHble JUHUU: «CiydaiiHble COOBITHS U
BEPOATHOCTHY, «CirydaliHble BETMYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxxHyro dYacth Kypca 3aHMMaeT H3y4YE€HHE TIE€OMETPUYECKOro U
OMHOMUAJIBHOTO paclpeesieHuil U 3HAKOMCTBO C UX HENPEPBhIBHBIMU aHaJIOraMH
— MOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPEACICHUSIMU.

Copnepxxanue nauHUM «CiydailHble COOBITUS U BEPOSITHOCTH»  CIYXKUT
OCHOBOM JjIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSITHOCTEH
MEXIy 3HAUCHUSAMU CIy4YalHBIX BEJMYMH, a TAKKe 3Ta JIMHUA HEeoOXoauMma Kak
0aza 11 W3y4deHUs 3aKoHA OOJIBIIMX 4YHCel — (YHIAMEHTAIBHOTO 3aKOHa,
NEHCTBYIOIIErO B TMpPHPOAE M OOIIECTBE M HUMEIOUIET0 MaTeMaTHYECKYIO
dopmanuzanuio. Cam 3aKOH OOJIBIIMX YHCEN MpeJiaraercsi B 03HAKOMUTENbHOM
dbopMe ¢ MUHMMAaJIbHBIM UCIIOJIb30BAHUEM MAaTEMATUYECKOro (popmMain3ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYaHBIMH  BEJIMYMHAMU,
aKLIEHTUPYIOT BHHMAaHHME IIKOJIbHUKOB Ha OMHCAaHUM M HM3YUYCHHUM CIyYalHbIX
SIBJICHUI C MOMOIBIO HEMPEepPBhIBHBIX (PYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA

IMMOKa3aTCJIbHOMY W HOPMAJIbHOMY pPaCIPCACIICHUAM, IIPU 3TOM IIPCAIIOIaracTcs
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O3HAKOMHUTETFHOE W3Y4YeHHE Marepuaiga O0e3 J0Ka3aTelIbCTB IMPUMEHIEMBIX
(hakxToB.

MecTo Kypca B y4eGHOM ILIaHe

B YueOHOM miaHe Ha W3ydeHHE Kypca «BeposTHOCTh M CTaTHCTHKa» Ha
0a30BOM ypOBHE OTBOAMTCS | y4eOHBIN 4ac B HEJETIO B TCUCHHE KaXKIOTO roja
oOyuenwusi, Bcero /0 y4eOHBIX 4acoB.

Ilnanupyemble mpeaMeTHBbIE pe3yJbTaThl ocBoeHus IlpumepHoi padouei
nporpamMmMbl Kypca (1o rogam o0yueHust)

IIpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «BepoATHOCTh U CTaTUCTUKA» B
10—11 kyaccax OpPUEHTHUPOBAaHbl Ha JOCTWKEHHE YPOBHS MaTeMaTUYECKOU
IPAMOTHOCTH, HEOOXOJIMMOIO [JIsl YCIEIIHOTO pPEIIeHHs 3aJad U OpodsieM B
peanbHON XKU3HH U CO3[JaHUE YCIOBUMN SISl UX OOIIEKYJIbTYPHOTO Pa3BUTHSL.

OcBoenue yueOHOro kypca « BeposTHOCTh U cTaTUCTHKa» HAa Oa30BOM YPOBHE
cpenHero oOuiero oOpa3oBaHMsl JOJKHO OOECIeUnBaTh JOCTUKEHHUE CIIETYIOIINX
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB!

10 kaacc

e Yurtath ¥ CTPOUTH TAOJUIIBI U AUATPAMMEBI.

e OnepupoBaTh MOHATUSIMU: CpellHEE apupMeTUUEeCKoe, MeuaHa, HauOoJblIIee,
HavMEHbIIEE 3HAUCHUE, pa3MaX MACCUBA YUCJIOBBIX JIaHHBIX.

e OmnepupoBaTh MOHITHAMU: CIy4YalHBIM HSKCIEPUMEHT (OMBIT) U CIydailHOE
COOBITHE, 3JIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIM UCXOJ) CIYyYalHOTO OMbITA;
HaXOJUTh BEPOATHOCTH B OMNbITaX C PaBHOBO3MOXXHBIMU CIIy4alHBIMU
COOBITHSIMU, HAXOJUTh M CPaBHUBATh BEPOSITHOCTU COOBITUH B HW3YYEHHBIX
CIIy4alHbIX JKCIIEPUMEHTAX.

e Haxomuts u HopMyIHpoBaTh COOBITHS: TepeceueHne U OObEeIMHEHUE JTaHHBIX
COOBITH, COOBITHE, MPOTHUBOIOJIOXHOE JAHHOMY COOBITHIO; TOJIB30BAThCS
auarpaMMaMu Disiepa U GOpMYJION CIIOKEHHUS BEPOATHOCTEW MpHU pELICHUU
3aj1ad.

e OmnepupoBaTh TMOHATHUSIMH: YCIOBHAs BEPOSTHOCTh, HE3aBUCHUMBIC COOBITHS;
HaxXOJUTh BEPOSITHOCTU C MOMOIIBIO MpPaBUIa YMHOXKEHUS, C TTOMOIIIBIO JIepeBa
CJIy4alHOTO OIIBITA.

o [IpuMeHATh KOMOMHATOPHOE MPABUJIO YMHOXKECHHUS TIPU PEIICHUH 3a]1a4.

e OnepupoBaTh TMOHATUSIMHU: WCIBITAHUE, HE3aBUCHUMbBIC HCIBITAHUS, CEPUS
UCTIBITAaHUM, YCIIEX W HEyJada, HaXOJUTh BEPOSTHOCTH COOBITHH B cepuu
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HE3aBHCHUMBIX UCIBITAHUH /10 TIEPBOTO ycIieXxa; HaXOAUTh BEPOATHOCTH COOBITHIA
B CEpUHU UCIIbITaHUM bepHyiu.

e OnepupoBaThb NOHATUAMMU: Cily4yanlHas BEJINYMHA, pacripeneneHue
BEPOSATHOCTEN, TMarpaMMa paclpeIeICHuUs.

11 kace

e CpaBHMBaTh BEPOATHOCTU 3HAYEHUH CIIyHalHOW BETMYMHBI MO PACIPENEICHUIO
UJIU C TIOMOIIIBIO UarpaMM.

e OnepupoBarh IMOHATHEM MATEMATHYECKOTO OXUAAHUS; MPUBOIUTH NPHUMEPHI,
KAaK IIPUMEHSECTCA MaTeMaTUYeCKOe OKUIAHUE CIIyYalHOU BEJIMYUHBI HAXOIUTh
MaTEeMaTUYECKOE 0KUJAHUE 110 JAHHOMY PACIPEIEIICHHUIO.

e lMeThb npeAcTaBICHUE O 3AKOHE OOJIBIINX YHCEIL.

e lImMmeTh nIpeacTaBiIeHHE O HOPMAJIbHOM PacIpeeICHUN.

Conep:xanue yueOHOro Kypca (mo rogam o0ydeHmus)
10 kaacc

[IpeacraBieHre OaHHBIX C MNOMOUIBI0 Tabmui W auarpamm. CpexahHee
apu(pMeTHyecKoe, MeIHaHa, HauOoJblllee W HAWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCTIEPCUs U CTAaHJAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

CnyuyailHple  DKCHEpPUMEHTHI  (OMBITBI) M CIOy4ailHble  COOBITHS.
DnemeHTapHbIe COOBITUA (MUCXO0/bI). BeposTHOCTH ciiydaiiHOTO coObITUA. bin3ocTh
YacTOTbl M BEPOATHOCTU cOObITHH. Ciy4yaliHble OMNBITHI C PaBHOBO3MOKHBIMU
AIIEMEHTApPHBIMU  COOBITUSIMU.  BepodaTHOCTM  COOBITUH B ONbBITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Onepanun Ha COOBITHSIMU: repeceyeHue, 00beIMHEHHE,
MPOTUBOIIOJNOXKHBIE cOoObITUS. [[uarpammbl  Diinepa. dDopmyna  ClIOKEHUS
BEPOSITHOCTEN.

YciioBHas BEPOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEHR. J[epeBo CiryyaiiHOTO
skcrepumenTa. @opmyria MmoaHoM BeposTHOCTU. HezaBucuMbie COOBITHSI.

KomOunaropHoe mnpaBuino yMmHOXeHUsA. llepecTaHOBKM H  (pakTOpHAIL.
Yucno coueranuit. Tpeyronasuuk [Tackans. ®opmyna 6uHoma HeroToHa.

bunapublii  cimydaliHbBIM  ONBIT  (MCHBITAHME), YCIEX W Heyjaya.
He3aBucumele ucnbitanus. Ceprsi HE3aBUCUMBIX MCIBITAHUI 10 IEPBOrO yCIIEXa.
Cepust He3aBUCHUMBIX UCTIbITaHUN bepHyu.

Cnyuaitnas BenuuuHa. Pacnpenenenwe BepositTHOcTed. [uarpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuii, B TOM YHUCJIE, T'€OMETPUYECKOE H
OMHOMUABLHOE.
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11 kace

YucnoBele XapaKTEpUCTUKN CIYyYaWHBIX BEJIUYUH: MAaTEMATUYECKOE OKHJIAHUE,
JVCIIEPCHS M CTAaHIAPTHOE OTKIIOHEHHUE. [Ipumepsl npruMeHeHns: MaTeMaTU4eCKOTO
OKMJIaHUSA, B TOM YHMCJIE B 3aJa4ax U3 IOBCEAHEBHOW XKMW3HU. MaremaTudeckoe
oKuJaHue OMHApHOM ciy4yailHOW BeaMuMHBL. MaTemaTnueckoe OXUAAHUE CyMMBbI
CIIy4ailHbIX BEJIMYMH. MaTeMaTH4eCKOE OKUIAHUE U JUCIIEPCHS T€OMETPUYECKOTO
¥ OMHOMMAJIBHOTO pacipeieIeHUN.

3akoH OOJIBLIIMX 4YHUCEI M €ro pojib B HayKe, NpPUPOJE U OOLIECTBE.
Br160pOYHBIN METO/] HCCIEAOBAHUM.

[IpuMepbl HENpPEpPBIBHBIX CIHy4alHbIX BeaudyuH. [loHsTMe O mIOTHOCTH
pacnpeneneHus. 3agaqn, IPUBOIAIIME K HOPMAJIbBHOMY pacnpeneneHuto. [lonarue
O HOPMAJILHOM pacCIIpeEICHUN.
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TemaTn4yeckoe nIaHMPOBaHUE Yy4eOHOr0 Kypca (1o rogaM o0y4eHus)
10 kaacc (He meHee 35 4)

HaszBanue
pa3jaesia (TeMbl)
(KoJIMYeCcTBO YacoB)

OcHoOBHOe coaepxkaHue

OcHoOBHBIE BHIBI
AeSITeJIbHOCTH 00y4aI0IIUXCS

IIpeacrasiaenue | [IpeacraBneHne JOaHHBIX C N3Baekars nHpOpMaIUIO
JAHHBIX U | IOMOILBIO Ta0JIHII | U3 TabnMi, U JUarpamm,
onucareJbHasi JUarpaMM. Cpennee | HcmoJIb30BaTh  TaOMUIBI |
CTATHCTHKA apupMeTuyecKoe, MeAuaHa, | JuarpaMMbl TUTSI
(4 4) HauOoJbIIIeE M HaWMEHbIIIEE | TPEACTABICHHUS

3HA4YEHUS, pa3max, | CTAaTUCTUYECKUX JaHHBIX.
UcIiepcus, CTaHJapTHOE Haxoguts onucarenbHbIC
OTKJIOHEHUE YUCJIOBBIX | XapaKTEPUCTUKU JTAHHBIX.
HabopoB BouiaBuratb, KpUTUKOBATH
THIOTE3bI 0 XapakTepe
CIIy4YallHOM W3MEHYMBOCTH U
onpenensronmx e¢ hakTopax

Cayuaiinble Ciy4ailHple  AKCIEPUMEHTHI BelgenssTe Ha npumepax
ONBITHI ! | (OTIBITHI) u CIIy4alHbIC | CITy4aiiHbIE COOBITHS B
cJIy4aiiHbIe COOBITHS. DeMEeHTapHbIE | ONIMCAHHOM CIIyYallHOM OIIBITE.
COOBITHS, OMBITHI C | COOBITUS (ucxompl). D®opMyJIHPOBATH YCIOBUS
PaBHOBO3MOXKHBIMH | BepoATHOCTD CJIIy4allHOTO | POBEICHUS CIIy4aliHOTO
3JIeMEHTapPHbIMH COOBITHSI. BepositHOCTH | OombITA.

HCXO0JaMHU coOBITMIT B OnbITax C Haxoautb BEPOATHOCTHU
B u) PaBHOBO3MOKHBIMU COOBITMM B ONBITAX  C
AJIEMEHTAPHBIMU COOBITUSIMUA. | PABHOBO3MOKHBIMHU MCXOJIAMH.
[IpakTruueckas pabora MogaenupoBarb OIBITEL €
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HCXOJaMU B
X0J1€ MPAKTUIECKON pPabOThI

Onepanum Haja Onepanuu HaJ HNcnoab30BaTh guarpaMMbl
CcOOBITUAMU, COOBITHSIMU: nepeceyeHue, | Jilepa u CIIOBECHOE OMKUCAHUE
cJIOKeHHne oObeMHEHNE cOOBITHH, | COOBITHIA 17151 (HOPMYITUPOBKU U
BEpPOSITHOCTEI MIPOTHUBOIIOJIOXKHBIE COOBITUS. | N300pAKEHHS] OOBETUHEHUS U
B u) JlnarpamMmbl Ditnepa. | mepecedeHusi COOBITHI.

dopmyna CIIOKCHUS Pemarnb 3aJa4M C
BEpOSITHOCTEN HCIIOJIb30BaHUEM hopmyIibl
CJI0’KEHHUsI BEPOSATHOCTEN

YciaoBHast YcnoBHass ~ BEPOSITHOCTS. Pemarsn 3aa4M Ha
BEPOSITHOCTD, YMHOXXEHHE  BEPOSITHOCTEH. | HAXOXKICHHE BEPOSTHOCTEH
aepeBo cJy4aiiHoro | /lepeso CIly4ailHOro | COOBITUI, B  TOM  YHCIIE
onbiTa, ¢GopmyJa | SKCIEPUMEHTA. ®opMyIa | yCIOBHBIX C MOMOILBIO JepeBa
MOJIHOM ITOJTHOM BEPOSITHOCTH. | CIIy4YalHOTI'O OIBITA.
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BEpPOSTHOCTH u | HezaBucumelie coObITHS Onpeneasitb

HE3aBHCUMOCTD HE3aBUCUMOCTh COOBITHUH TIO

coObITHH dbopMmyse W MO OpraHU3AIMU

(6 v) CIIY4alHOTO OIbITA

DJIeMeHThI KomOuHatoproe mpaBuiio HUcnoab3oBaTh  MpaBuUiio

KOMOUHATOPUKU yMHOXeHUsI. [lepecTaHOBKM M | YMHOKEHUS JIJIsl IEPEUUCIICHUS

(4 v) dakTopual. Ywucino | cOOBITHI B CITy4aifHOM OTIBITE.
COYETaHUMU. TpeyrosbHUK IMoan3oBaThest  hopmynoi
[Tackans. dopmyna OuHOMA | M TpeyroJbHUKOM llackans s
HproTona ONpPEICJICHNS] YNCIIA COYETAHUM

Cepun bunapHsbIii CIIy4alHbIN Pa3ouBaTh CJIOXKHBIC

MOCJIeI0BATEJbHBIX | ONBIT (UCIBITAHUE), YCIEX U | SKCIEPUMEHTHl Ha OT/ACJIbHbIC

HCNBITAHUM Hey/aya. HesaBucumele | UCTIBITAHUS.

B u) VCTIBITAHUA. Cepus OcBauBaTh MOHATHSA
HE3aBUCHMBIX HUCIBITAHUWA 0 | UCIIBITAHUE, cepust
nepBoro  ycnexa.  Cepus | HE3aBUCUMBIX UCIIBITAHUM.
HE3aBUCHUMBIX VCITBITAHNN IpuBoauth NpuMepbI
bepuymnm. cepuii HE3aBUCHUMBIX

[IpakTueckass paboTa C | UCTIBITAHUM.
HCIIOJIb30BaHUEM Pemars 3amaum Ha TOUCK
ANEKTPOHHBIX TAOIUIY BEpPOSITHOCTE  COOBITMI B
CEpUU UCIIBITAHUW 10 MEPBOTO
yCIexa U B CEpUSX UCIBITAaHUN
bepnymm.
HN3yuarnb B xoxae
NMPAKTHYeCKOil  padoTbl C
MCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0IHI] BEPOATHOCTU COOBITHI
B cepusx HE3aBUCUMBIX
WCTIBITAHUI
CiayuaiiHbie Cnyuaiinas BEJIMYMHA. OcBauBaTthb MOHSTHS

BeJIHYHNHBI u | Pacnipenenenue CIy4aitHas BEJIMUMHA,

pacupeaeieHus BeposiTHOCTEW.  Jlmarpamma | pacrpeneseHue, Tabauna

(6 9) pactpenenenua. CymMa | | pacOpeaesieHus,  AuarpaMmma
MIPOU3BEACHUE CIIy4alHBIX | paclpeiesICHUS.

BEJIUYHH. [Tpumepsr IIpuBoauTH npuMepbl
pacnpeneneHnil, B TOM YUCJIE | pacpeei€HUd, B TOM YHCIE
r€OMETPUYECKOE U | TEOMETPUYECKOTO u
OMHOMHAIIEHOE OMHOMMAIIBHOTO.
CpaBHuBarthb
pacrpeneneHus CIyYalHBIX
BEJINYUH
Haxoaurhb 3HAYECHUSA
CyMMBI M TPOU3BEIICHUS
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CIIy4ailHBIX BEJIUYMH.

Ctpoutb U pacmno3HaBaTh
reOMETPUYECKOe u
OMHOMMAIILHOE pacTIpe/IeICHHe

O0001mIeHNe "
cCHCTEeMATH3aIHsA
3HAHUH
(6 1)

OnucarenpHas

CTaTHUCTHKA. Cnyualinbie
OTIBITHI u BEPOSTHOCTU
CIIy4alHbIX COOBITHIA.
Onepauuu Haa COOBITHUSIMH.
DneMeHThl KOMOMHATOPUKH,
cepuu HE3aBUCUMBIX
UCIIBITAHUN

IloBTOPATHL W3y4YEHHOE U
BbICTPAaUBaTh CUCTEMY
3HAHUU

11 xknacc (He meHee 35 4)

Ha3Banmue pasaena
(TemMblI)
(KOJIMYeCTBO YACOB)

OcHoBHOE coaecpKxaHue

OcHOBHBIE BH/bI
AeATEJbHOCTH 00y4al0LIUXCH

IHoBTOpEHME, CiydailHple  ONBITBI U [IoBTOpATH W3y4EHHOE H
00001IeHHNe M | BEPOSTHOCTH CIy4YalHbIX | BBICTpAuBaTh CUCTEMY 3HAHUU
CHCTEeMATH3aIUA COOBITHIA. Cepun
3HAHMH HE3aBUCUMBIX HCIIBITAHU .
(4 v) CnyvaliHple  BEJIWYHUHBI U
pacupeneneHus
MaremaTtu4yeckoe [Tpumepsl NIPUMEHEHHUS OcBauBaTh MTOHSTHE
0KMIAHME MAaTEMATUYECKOTO OKHUAAHUS | MATEMATUYECKOTO OKUIAHUS.
ciIy4aiiHoi (cTpaxoBaHue, jorepes). [IpuBoauts U 00CYXIaTh
BeJINYUHBI MareMatndeckoe  OXKHAAHUE | IPUMEPHI MPUMEHECHUS
(4 v) CyMMBbI CJIYyYallHBIX BEJIWYHWH. | MATEMATUYECKOTO  OXUIAHUS.
Maremarndeckoe OXuAaHUE | BBIUKCISITE  MaTEMAaTUYECKOE
F€OMETPUYECKOTO U | OKHUIaHUE.
OMHOMUAIILHOTO Hcnonb3oBaTh MOHSTHE
pacupeneneHun MaTeMaTUYECKOTO OXXUAAHUSA U

€ro CBOWCTBA NPU PELICHUU
3ajady.

Haxomuth 10 W3BECTHBIM
dbopMmynam  MaTreMaTU4YeCcKoe
OXKHJIaHUE CYMMBI CITy4alHBIX
BCJTUYMH.

Haxomuth 10 W3BECTHBIM

dbopmyslaM  MaTreMaTH4YeCKUe
OXKUaHUS CIyYalHBIX
BEJIMYMH, HMEIOIIHNX
r€OMETPUYECKOE u
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OMHOMHUAIBLHOE pacnpeaciaCcHusA

JAucnepcus /| Hucnepcust U cTaHAapTHOE OcBauBatb MOHSATHUS:
CTaHJAAPTHOE OTKJIOHEHUE. Hucnepcun | nucnepcus, CTaHJApPTHOE
OTKJIOHEHH e reOMETPUYECKOTO Y | OTKJIOHEHHUE CIIy4aliHOM
cJIy4aiHOMI OMHOMHAIIBHOTO BEJINYUHBI.
BeJINYUHBI pacrpenencHusl. Haxoautes pgucnepcuio 1o
4 4) [IpakTyeckass paboTa ¢ | paclpeaeiaeHuro.
HCIIOJIb30BaHUEM Haxogute 10 W3BECTHBIM
AIEKTPOHHBIX TaOJHI dbopmynam JUCIIEPCUIO
r€OMETPUYECKOTO "
OMHOMMAJILHOTO
pacrpenesneHus, B TOM YUCIE B
X0JIe MPAKTUYECKON paboThI C
WCIIOJIb30BaHUEM BJIEKTPOHHBIX
TaOJINII
3akoH 00JIbIIUX 3akoH OOJBIIMX  YHCE. 3HaKOMUTBCA c
yuceJa Bri0opounsbIit METOJI | BHIOOPOYHBIM METOIOM
B4 MCCIICIOBAHUI. HCCIIEIOBAHUSI  COBOKYITHOCTH
[IpakTyeckass paboTa C | JaHHBIX.
UCIIOJIb30BaHUEM Nzyuath B X0J1e
AIIEKTPOHHBIX TAOJIHI MpaKTUYECKOH  paboTel ¢
WCIIOJIb30BaHUEM BJIEKTPOHHBIX
Ta0IHII IPUMEHEHUE
BBIOOPOYHOTO MeToIa
MCCIIETOBAHMS
HenpepbiBHbIE IIpumepsl  HENpepbIBHBIX OcBauBatb MTOHATHS:
cJly4aiHbIe CIIy4alHbIX BEJIMYMH. | HEIPEPbIBHAS CIIy4daiiHas
BeJINYUHBI DOyHKIMSA IJIOTHOCTH | BEJIMYMHA, HETPEPHIBHOE
(pacnpenesieHus) pacnpeneneHus. PaBHOMeEpHOE | pacnpenesieHue, byHKIUA
(2 9) pacrpeneneHue 51 €ro | INIOTHOCTHU BEPOSITHOCTH.
CBONCTBA. [IpuBOIMTH IIPUMEPBHI
HETPEPBIBHBIX CITy4alHbBIX
BEJIMYUH.
Haxonnts BEPOATHOCTHU
COOBITHI MO JaHHOW (PYHKITUU
IJIOTHOCTH, B TOM  YHUCJE
PABHOMEPHOTO paclpeIeICHUs
HopmaiabHoe 3agau, TMPUBOASIIME K OcBauBatb MOHATHS:
pacnpeaejieHus HOPMaJIbLHOMY HOPMAJIbHOE pacIpeeiCHUE.
(2 9) pacIpeeIEHUIO. OyHKIUA Beigemares 1o onucaHuro
IJIOTHOCTH 151 CBOWCTBA | ClIy4yanHbIe BEJIMYVHBI,
HOPMAaJILHOTO paclipeieiieHus. | pacrpeaeaéHHbIe 1o

[Ipaktuueckass pabota ¢
UCTIOJIb30BaHUEM

HOPMAJIbHOMY 3aKOHY.
ITpuBoauTH IpUMeEpHI 33124,
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SJICKTPOHHBIX Ta6JII/III

MPUBOJAIIMX K HOPMaJIbHOMY
pacrpeaeneHuro. Haxonuth
YHUCJIOBBIC XapaKTEPUCTUKU
HOPMAaJIbHOTO pACHpPEICIICHUS
10 U3BECTHBIM (hOpMyJIaMm.

Pemrate 3agaum, CBsI3aHHBIC
C  TNPUMEHECHUEM  CBOMCTB
HOPMAJIBHOTO PaCIpEICIICHUN,
B TOM qyuCIe Cc
HCMOJIb30BAHUEM JJIEKTPOHHBIX
Ta0OIUIL

IToBTOpEHUE,
00001mIeHnEe
cucreMaTH3auus
3HAHUH

(16 9)

[IpencraBiieHne OaHHBIX C
IIOMOIIBIO TaOJINII "
Jarpamm, onucaTeIbHast
CTaTUCTHKA, OTIBITHI c
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU,
BBIUHCIICHUE  BEPOSITHOCTEU
COOBITUII € TNPUMEHEHHEM
dbopmyn u  rpaduUeCKUX
METO0B (KoopMHaTHAs
npsiMasi, JEpeBO, Auarpamma
Diinepa), CIIy4anHble
BEJIMYMHBI U pacrpeicsieHus,
MaTeMaTUYECKOE  OXKHUIaHUE
CJIIy4YallHOM BEJIUYUHBI

[loBTOpATH M3y4YEHHOE W
BBICTPAWBaTh CUCTEMY 3HAHUHN
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