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denepanbHas padouass mporpamMmma Mo ydeOHoOMy mpeaMery «Maremarukay
(0a30BbIi ypoBEHB) (MpeaMeTHas 00aacTh «MaremaThka U MH(POPMATHKA) ) BKIIFOYAET
MOSICHUTEIBHYIO 3aMUCKY, COACPKaHNue 00YUCHUSI, TUTAHUPYEMBIE PE3YJIbTAaThl OCBOCHHUS
MPOrpaMMBbI IO MaTEMATHUKE, TEMATUYECKOE MJITAHUPOBAHUE.

[TosicHUTENMbHAS 3aMUCKa OTPaKAET OOLIME TSN U 3ala4i U3yUCHUSI MaTeMaTHKH,
XapaKTEPUCTUKY TCHXOJIOTHUYECKUX TMPEANOCHUIOK K €€ M3YYCHHMIO OOYYaromUMUCS,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOJAXOAbl K OTOOpY COIEpIKaHMS,
K OTIPEJIENICHUIO THITAHUPYEMBIX PE3YJIbTATOB.

Conepxanue OOyueHMs] PacKpbIBaeT  COJEPXKATEIbHBIE JIMHUU, KOTOPHIC
npeasararTes Uil 003aTebHOTO M3YUYCHHUS B K&KJAOM KJIACCE HA YPOBHE CPEIHETO
o61iero oOpazoBaHMsl.

[I1aHupyeMble pe3ysbTaThl OCBOCHUS MPOrpaMMBbl MO MaTEMAaTUKE BKIFOYAIOT
JIMYHOCTHBIE, METANMPEIMETHBIC PE3YJIbTaThl 3a BECh MEPUOJ OOyUEHHUS HA YPOBHE
cpeanero odmero o0pa3oBaHMs, a TAKXKE MPEAMETHBIE AOCTHXKEHUs O0y4YarolIerocs
3a Ka)KIblit TOJ1 00yUueHus

IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo MaTeMaTMKE HA YPOBHE CpenHero oo0mero o0pa3oBaHUs
pazpaborana Ha ocHOBe PI'OC COO ¢ y4éToM COBPEMEHHBIX MHPOBBIX TPEOOBAHMIA,
OPEABSBISIEMBIX K MATEMAaTH4YEeCKOMY OOpa30BaHUIO, M TPAAMLUNA POCCHICKOrO
oOpa3zoBanus. Peanuzaumsi mporpaMmbl 1O MareMaThKe OOECIEYMBACT OBJIAJACHHE
KIFOUYEBBIMM ~ KOMIETCHLHUSIMH, COCTABIISIOIIMMU  OCHOBY Ul CaMOpPa3BUTHS
WU HEMPEPBIBHOTO 00pa30BaHMsl, LEJIOCTHOCTh OOIMICKYIBTYPHOTO, JIMYHOCTHOIO U
MO3HABATENILHOIO Pa3BUTHS TMYHOCTH O0YYAFOLIMXCSI.

B nporpamme mo MareMaTtvke ydTeHbl UeH W NojoxkeHus: KoHuenumum pa3Butus
MaTeMaTudeckoro odpasosanus B Poccuiickoit denepanu. B COOTBETCTBIM ¢ HA3BAHUEM
KOHLICMIMM, MaTeMaTUYecKoe OO0pa3oBaHME [OJHKHO, B YACTHOCTH, MPEIOCTABISATH
KaXI0My 00YYaroIEeMycCsi BO3MOYKHOCTb JOCTM>KECHUS! YPOBHSI MAaTEMAaTUYECKUX 3HAHUA,
HEOOXOAMMOTO /ISl JalbHEHIIEH yCemHoN *u3HU B oOmecTBe. UMEHHO Ha pelieHue
3TOH 3a/1a4M HALENIeHa TPorpaMMa o MaremMaTuke 6a30BOro YpPOBHSL.

B snoxy nudpoBoii TpaHchopmanmu Bcex cdep YETOBEUECKOW AEATENbHOCTH
HEBO3MOXKHO  CTaTh OOpa30BaHHBIM  COBPEMECHHBIM  YEJIOBEKOM 0e3  0a30BoO#
MaTEMaTH4ECKOM MOArOTOBKU. YKE B IIKOJIE MAaTEMATHKA CITY>KAT OMOPHBIM MPEAMETOM
JUIE W3YYEHUS] CMEXKHBIX JUCUUIUIMH, a B JKM3HM T[IOCIE WIKOJNBl peaabHON
HEOOXOAMMOCTBIO CTAHOBUTCS HEMPEPBHIBHOE 00PA30BAHUE, UTO TPEOYET MOTHOLECHHON
0a3oBoil 00IE00pa30BaTENBHON MOATOTOBKM, B TOM YHUCJIE M MaTeéMaTHYeCKO. OTo
OOYCIIOBJIEHO TE€M, 4YTO B HAIUM JHUA PACTET YKCIO CHELHMATBHOCTEH, CBA3AHHBIX
C HETOCPEICTBEHHBIM TPUMEHEHNEM MATEMATHKK: U B c(hepe SKOHOMUKH, U B OU3HECE,
¥ B TEXHOJIOTMYECKUX 00JIacTsX, U JaKe B 'yMaHUTapHbIX cepax. Takum oOpazom, Kpyr
oOyJarommxcs, A KOTOPBIX MAareéMarhKa CTAHOBUTCS 3HAYMMBIM TPEJIMETOM,
CYILIECTBEHHO PACILIUPSIETCS.
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[IpakTueckas MOJIE3HOCTh MAaTeMaTUKU OOYCIOBJIECHA TEM, 4TO €€ MPeAMETOM
SBISAIOTCS (PyHIAMEHTAIbHBIE CTPYKTYPBI HAILIETO MHUPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIC OTHOLICHHUsI OT MPOCTEHINNX, YCBAMBAEMBIX B HENOCPEACTBEHHOM
ONBITE, [0 JAOCTaTOYHO CJHOKHBIX, HEOOXOAMMBIX JJISi PA3BUTHUS HAYYHBIX MU
TEXHOJIOTMYECKUX WACH. be3 KOHKPETHBIX MaTeMaTUYECKUX 3HAHUH 3aTPYAHEHO
NOHUMAHWE NPUHIMUIOB YCTPOHCTBA W MCIONB30BAaHMS COBPEMEHHOM TEXHUKH,
BOCTIPUSITUE M MHTEPOpPETalUs Pa3HOOOPA3HOM  COUMAIbHOM, HSKOHOMUYECKOM,
NOoJMUTHYECKOM  mHpopmanuu, Manod(p(eKTUBHA TIOBCEIHEBHAs  MPAKTUYECKas
JESITENbHOCTh. KakIOMy 4EOBEKY B CBOEH KM3HU MPUXOJUTCS BBIMOIHATE TOCTATOYHO
CJIOYKHBIE PACYETHI U COCTABIIATH HECIOXKHBIE AITOPUTMBI, HAXOAUTh HYXKHBIE (DOPMYJIBI
U MPUMEHSATh MX, BIAJCTh MPAKTUYECKUMU MPUEMAMU F€OMETPUYECKAX M3MEPEHUN U
NOCTPOCHUHM, 4YUTaTh WH(OPMALMIO, TPEACTABICHHYHO B BHAY TaOJIWL, auarpamm
U TpaQUKOB, >KUTh B YCIOBUSAX HEOMPEACTEHHOCTH M TOHUMATh BEPOSTHOCTHBIN
XapaKTep Cy4ailHbIX COOBITHI.

OIHOBPEMEHHO C pacIIMPEHUEM cep MPUMEHEHHS MAaTEMATUKA B COBPEMEHHOM
oOmecTBe BCE 0Oojee BaKHBIM CTAHOBUTCS MATEMATHUYECKUI CTHIb MBIIIICHNUS,
OPOSIBJISIIONIMICS B ONPEACIIEHHBIX YMCTBEHHBIX HaBBbIKaX. B mporecce u3ydeHus
MaTeMaTHUKUd B apCceHa]l NPUEMOB W METOJOB MBIIUICHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIHOYAKOTCS MHAYKLUS U ACAYKLMs, 0000IIEHNE N KOHKPETU3ALMS, aHATIU3 U
CHHTE3, Kjaccu(UKaIMsi U CUCTeMaTu3anus, abcrparupoBaHue U aHajaorus. OOBEKTHI
MAaTEMaTHYECKUX YMO3AKJIFOUEHHH, NpaBWa MX KOHCTPYMPOBAHUS PACKPBIBAIOT
MEXAaHU3M  JIOTUYECKUX  MOCTPOCHUWH,  CIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
(popmynmpoBaTh, 0OOCHOBBIBATH M JIOKA3bIBATH CY)KICHHS, TEM CaMbIM pa3BUBAIOT
JOTMYECKOE MBIIUIEHUE. MareMaTuke NMPUHAUICKHUT BEAyIIAss Pojib B (POPMUPOBAHUU
QITOPUTMHYECKOW KOMITOHEHTHl MBILUICHUSI W BOCHUTAHWM YMEHWH J€iCTBOBATH
N0 33JaHHBIM AITOPAUTMAaM, COBEPIICHCTBOBATh M3BECTHHIE M KOHCTPYMPOBATh HOBBIE.
B nmponecce pemieHuss 3amad — OCHOBHOM yueOHOH JAEATENBHOCTM HA YPOKax
MaTEMaTHKHU — PA3BUBAIOTCS TBOPUECKAS U MPUKIIAHAS CTOPOHBI MBIIUICHUSI.

OOyueHure MareMaTHKe MAaéT BO3MOXKHOCTh Pa3BUBaTh y OOYUYAOLIMXCS TOUYHYHO,
PalMOHATILHYIO M MH(POPMATUBHYIO PeuUb, YMEHHE OTOMpaTh HAmOOJee MOIXOASIINE
SI3bIKOBBIC, CHMBOJIMYECKUE, IpaMueCKue CpEACTBA A/l BBIPQKCHUS CY)KICHHH W
HArJIsIIHOTO UX MPEACTABIICHHUSI.

Heo06xomumMbpIM KOMIOHEHTOM OOILIEH KyJIbTypel B COBPEMEHHOM TOJIKOBAaHMH
SBJISIETCS 00IIee 3HAKOMCTBO C METOJIaMU MMO3HAHUSI ACHCTBUTENLHOCTH, TIPEACTABICHUE
O MpeaMeTe M METOAC MATEMAaTHKH, €ro OTJIMYMsS OT METOAOB €CTECTBEHHBIX M
TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHWS MATEMAaTUKH Il PELICHUS
HAYYHBIX ¥ MPUKIATHBIX 3a0a4. TakuM o0pa3oM, MareMaThuecKkoe 00pa3oBaHNE BHOCHT
CBOM BKJIaA B popMUpOBaHUE OOIICH KYJIBTYPbI UETOBEKA.

H3yueHnne MareMaTuku CrIocOOCTBYET A3CTETUYECKOMY BOCIHMTAHUIO YENOBEKA,
NOHUMAHMIO KPAacoThl M M3SIIECTBA MATEMATUYECKMX PACCYKICHHWH, BOCHPUSTHUIO
reOMETPUUYECKNX (POPM, YCBOCHHUIO UACH CUMMETPHH.
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[TpuoputeTHbiMK 1HENsIMUA 00yuyeHHsi mMaTematuke B 10—11 knaccax Ha 0Ga3oBOM
YPOBHE SIBJISIFOTCS:

(OopMHUpOBaHUE ULEHTPAIBHBIX MATEMATUYECKUX MMOHATUH (YMCIO0, BEIMYMHA,
reoMeTpudeckas (urypa, NmepeMeHHas, BEPOSTHOCThb, (YHKIIUS), OOECIEUMBAIOIIUX
NPEEMCTBEHHOCTD M MEPCIEKTUBHOCTh MATEMaTHYECKOr0 00pa3oBaHust 00yYarOIUXCS,

NOJBEACHUE O0YyYarOIIMXCs Ha JOCTYHOM JUIs HHX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MATEMATUKKU U OKPYXKAFOILEr0 MUPA, HOHUMAHUE MATEMATHKN KaK 4acTH
00LIEH KYJIBTYpPhI YETOBEUECTBA,

PA3BUTUE WHTEIJICKTYAIBHBIX M TBOPYECKMX CHOCOOHOCTEH OO0ydarommxcsl,
MO3HABATENIbHONW AKTMBHOCTH, MUCCIEN0BATEIBCKUX YMEHUN, KPUTHUYHOCTH MBILUICHUS,
MHTEPECA K U3YYEHUIO MATEMATHKH,

¢opMupoBaHue (PYHKIMOHAILHOW MareMaTH4YeCKO TI'PaMOTHOCTU: YMEHHS
pacno3HaBaTh MATEMATHUYECKUE AaCMEKThl B PEAIBHBIX JKM3HEHHBIX CHUTYaLMsX
U TOpU HK3YYECHUM JAPYrHX YUYeOHBIX NPEIMETOB, MPOSBICHUS 3aBHUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATE KX Ha A3bIKE MareMaTuKu M CO3[aBaTh
MAaTeMaTUYECKUE MOJCIH, MNPUMEHATH OCBOCHHBIM MaTeMaTWyeckwii —anmapar
JUIL PELICHUs] MPAKTUKO-OPHUEHTUPOBAHHBIX 33Ja4, MHTEPIPETHPOBATh M OLECHHUBATH
HOJTYYEHHBIC PE3YIbTATHL

OCHOBHBIMM JIMHUSIMM COACpkaHUst marematuku B 10—11 kiaccax SsIBISFOTCS:
«Yucnaa v BBIYUCIICHUS), «Anredpa» («AareOpanyecknue BhIPAKEHUSY, «YPaBHEHUS U
HEpaBeHCTBAy ), «Hauana maremarnyeckoro aHanmsay, «l'eomerpusy («I'eoMmeTpuyeckue
(Gurypsl u ux CBOWCTBaY», «M3MEpEeHUE T€OMETPUUECKUX BEIMYHMHY), «BEpOSTHOCTD M
CTaTUCTUKA». JaHHBIC JIMHUM PA3BUBAIOTCS MAPAIIICITBHO, KaKAAas B COOTBETCTBUH
C COOCTBEHHOM JIOTUKOM, OJIHAKO HE HE3aBUCUMO OJIHA OT IPYrOi, a B TECCHOM KOHTAaKTE
1 B3aumozcicTBuM. Kpome 3Toro, mx OOBEAMHSET JIOTMYECKAs COCTaBISIOIIAS,
TPAAMLIMOHHO MPUCYILAs MATEMATUKE U MPOHU3BIBAIOIIAS BCE MATEMATUYECKHE KYPChI A
conepxarenbubie uHuu. ChopmynupoBaHHoe B ®I'OC COO TtpeboBaHue «BIaCHUE
METOAAMHU JTOKA3aTeIbCTB, AJTOPUTMAaMMU PEIICHUs 3aaad, yMeHue (HOpMYIMPOBATH
ONpPEACTCHUs, aKCHOMBI W TEOPEMBI, MPUMEHATH WX, MPOBOAUTH J0KA3aTCIbHBIC
PacCy>KICHUS B XOJAC PELICHHS 3a1a4» OTHOCUTCS KO BCEM YYE€OHBIM KypcaMm, a
(pOopMUpOBaHME JOTMUYECKUX YMEHHH paclpelesisseTcsl MO BCEM ToAaM  OOyuYECHMs
Ha YPOBHE CPEIHET0 001Iero 00pa3oBaHusl.

B cooreerctBun ¢ ®I'OC COO maremaruka siBIseTCs 00s3aTebHBIM TPEAMETOM
Ha JTaHHOM ypoBHE oOpasoBanus. [IporpaMMmoii Mo MaremMaTWke MpeaycMaTpuBacTCs
u3ydeHue ydeOHoro mpeamera «MaremaTnkay B paMKax TpEX Y4YEOHBIX KYPCOB:
«Anredpa M Hauvajia MaTEMaTH4eCKOro aHanmuszay, «l'eomerpus», «BeposTHOCTH U
craTucTukay. DOpMUPOBAHHME JOTMUYECKUX YMEHUN OCYIIECTBISECTCS HA MPOTSHKCHUU
BCEX JIET OOYYECHHsI HA YPOBHE CPEAHEro OOLIEro 0Opa3oBaHMSs, a AJIEMEHTHI JIOTUKU
BKJTFOYAIOTCS B COACPYKAHME BCEX HA3BAHHBIX BBILIE YYEOHBIX KYPCOB.

OO011ee YnCiio 4YacoB, PEKOMEHIOBAHHBIX I M3yueHUs: MareMaTtuku — 340 4acoB:
B 10 xmacce — 170 vacoB (5 yacoB B Henemo), B 11 kimacce — 170 yacoB (5 ydacoB
B HEJICITIO).
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

H3yyeHue MareMaruku Ha YPOBHE OCHOBHOTO 0OILEro oOpa3oBaHUsi HAMPABJICHO
Ha JOCTIKEHHE OOYYAIOUMMHUCS JIMYHOCTHBIX, METAMPEAMETHBIX M TMPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJILTATOB OCBOEHUSI y4EOHOT 0 MPEMETA.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbTare M3yueHHs MareMaTHKH Ha YPOBHE CpPeaHEro oOIero oOpa3oBaHus
y oOyyatotierocst OyayT chpopMUpOBaHbI CICAYIOMINE JMYHOCTHBIE PE3YJIbTATHI:

1) rpa:k1aHCKOr0 BOCIUTAHUS

C()OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMM OOYYAIOIIEroCs KaK AKTUBHOTO U
OTBETCTBEHHOI'0 WJIEHA POCCUICKOro OOLIECTBA, MPEACTABICHHE O MAaTEMaTHYeCKUX
OCHOBaX (PYHKIIMOHUPOBAHMSI PA3IMUHBIX CTPYKTYP, SBJICHHMA, TTPOLIEAYP FPAXKAAHCKOTO
ob1iecTBa (BbIOOPHI, OMPOCHL U IPYro€), YMEHHE B3aUMOJICHCTBOBATh C COLMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIUSMHU ¥ HA3HAYCHUEM,

2) NaTpHOTHYECKOr0 BOCIIUTAHUSI:

C()OPMUPOBAHHOCTh  POCCUHCKON TPAKIAHCKOM HMICHTUYHOCTH, YBAKCHUS
K TPOLUIOMY M HACTOALIEMY POCCUHMCKON MAareMaruku, LEHHOCTHOE OTHOLLICHHUE
K JOCTW)KEHUSAM POCCHMCKUX MATEMATHKOB M POCCHUCKONW MATEMaTHUYECKOW IIKOJIBL,
UCTOJIb30BAHUE ATUX JTOCTHXKEHUH B IPYTMX HAYKaX, TEXHOJMOTUAX, CPepax SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUSI:

OCO3HAHME JIyXOBHBIX IIEHHOCTEH poccuiickoro Hapona, c(pOopMUPOBAHHOCTH
HPABCTBECHHOTO CO3HAHMS, 3TUYECKOTO IMOBEACHMS, CBSI3aHHOTO C TPAKTHUYECKUM
NPUMEHCHUEM JIOCTMIKCHUH HAyKHM M ACATEIBHOCTHIO YUEHOTr'0, OCO3HAHUE JIMYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO Oy IYIIETO;

4) 3cTeTH4eCKOro BOCTIUTAHUS

OCTETUYECKOE OTHOUIEHWE K MHPY, BKIIOYas OCTETHKY MAareMaru4yecKux
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEUICHUN, PACCYyKICHUH, BOCHPUUMUYUBOCTD
K MareMaru4yeCK1uM acrleKkTaM pas3iiu4HbIX BUJIOB UCKYCCTBA,

S) pu3nyeckoro BOCIUTAHUS:

C()OPMHUPOBAHHOCTH YMEHMSI MPUMEHATH MAreMaTUYeCKHE 3HAHUS B HMHTEpEcax
300pOBOr0 M 0e30macHoro oOpasza >KU3HW, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
300POBBIO  (30POBOC TNHUTAHWE, COATAHCUPOBAHHBIA PEXKAM 3aHATHA M OTIbIXA,
perynsipHas (u3nUYeCcKas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE NP 3AHSITUSIX
CIIOPTUBHO-03/10POBUTEIBHON EATEILHOCTBIO,

6) TPY10BOr0 BOCIIUTAHUS S
TOTOBHOCTh K TPYIy, OCO3HAHUE LICHHOCTU TPYAOIIOOUS, UHTEPEC K pa3IM4HbIM
chepam TpOPECCHOHAILHOM ACATENBHOCTH, CBSI3aHHBIM C MaTeMarukod u €€
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OPUJIOKEHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BbIOOP Oyaymieit mpodeccun
U pealn30BbIBATh COOCTBEHHBIE >XKM3HEHHBIC IJIaHBI, TOTOBHOCTH M CHOCOOHOCTH
K MareMaTuieckoMy 00pa30BaHMIO U CaMO0OPa30BAHMIO HA MPOTSHKEHUU BCEH >KU3HM,
TOTOBHOCTb K aKTUBHOMY YYacCTHIO B PELICHUH MPAKTUYECKUX 337a4 MaTeMaTu4yecKOu
HarpaBJIeHHOCTH,

7) 3KOJIOrH4€CKOro BOCIIUTAHUS

Cc(hOPMUPOBAHHOCTh SKOJIOIMUYECKON KYJIBTYpPbI, MIOHUMAHUE BIUSHUS COLUATBHO-
SKOHOMHUYECKUX MPOUECCOB HA COCTOSIHUE MPUPOJHON U COLMATTBHON CPEABI, OCO3HAHUE
rJO0AJIBHOTO  XapakTepa SKOJIOTMYECKMX MTPoOJIEM, OpHEHTALMs Ha MPUMEHEHHUE
MaTeMaTUYECKUX 3HAHUW JUIs PEUICHHs] 3adady B OOJACTH OKPYXKAIOLIEH Cpelibl,
IUTAHUPOBAHUE MOCTYNKOB U OLICHKH WX BO3MOXKHBIX MOCJCACTBHUIA JUIsl OKPYKAFOIICH
Cpeab,

8) HEeHHOCTH HAYYHOI 0 MO3HAHMUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSL HAYKK M OOLIECTBEHHOW MPAKTHKHM, TOHUMAHUE MAaTEMaTUUYECKON HAyKu Kak
cepbl UenoBeUECKON NESITENBHOCTH, 3TANOB €€ Pa3BUTUSI U 3HAYMMOCTH ISl PA3BUTHS
[MBUJIM3ALMM, OBJIQJCHUE SI3bIKOM MAaTeMaTHMKH M MareMaruyeckoil KyJbTypoi
KaKk CpEeICTBOM  MO3HAHMS MHpPA, TOTOBHOCTb  OCYHIECTBJIATH  MPOEKTHYIO
1 UCCIIEIOBATENILCKYIO JACATENbHOCTh MHAMBUYAILHO U B TPYIITIE.

METAINPEJMETHBIE PE3YJIBTATbBI

B pe3ynbrate 0CBOSHHS TPOrpaMMBI 110 MaTeMaTHUKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanusi y oOydaromerocss OyayT cpopMUpoBaHbl METANPEAMETHBIE PE3YJIbTATHI,
XapaKTEPU3YIOMIMECS OBJIAJICHUEM YHUBEPCAIBHBIMM TO3HABATEILHBIMU JCHCTBUSIMU,
VHUBEPCATHHBIMM ~ KOMMYHUKATUBHBIMH  JICHCTBUSMH W YHUBEPCAIbHBIMU
PETYJISTUBHBIMU JCHCTBUSIMU.

Ilo3HaBaTe/bHbIE YHHUBEPCAJIbHDIC YUeOHbIE eHCTBUSA
ba3oBrble Joruyeckue AeicTBUs:

BBISBJIATH M XAPAaKTEPU30BATh CYLICCTBEHHBIE NPU3HAKM MATEMATHYECKUX
OOBEKTOB, TOHATUN, OTHOLICHWUH MEXIy MOHATUIMH, (POPMYJIHMPOBATH OMPEACTICHUS
NOHATUM, YCTAHABIMBATh CYIIECTBEHHBIH MpPU3HAK KilacCU(UKALMU, OCHOBAHMS
JUist 0000IIEHUS! U CPABHEHU S, KPUTEPUH MPOBOAMMOIO aHAJIN34,

BOCIIPUHUMATh, (POPMYJIMPOBATh U MPEOOPA3OBBIBATH CY)KICHUS: YTBEPAUTEIIbHbIE
¥ OTPULIATENBHBIE, €IMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIC,

BBISBJIITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOPEYMS
B (akTax, JaHHBIX, HAOMIOJECHUSX W YTBEPKACHUAX, Npelaratb KpUTEPUH
JUTSL BBISIBJIEHUS] 3aKOHOMEPHOCTEN W IPOTUBOPEYMIA,

JIENaTh BBIBOJIbI C HCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U UHAYKTUBHBIX
YMO3AKITIOYEHU M, YMO3AKIIFOUECHUH 110 aHAJIOTUH,
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MPOBOJUTH CAMOCTOSITENTLHO JI0KA3aTeIbCTBA MAaTeMaTUUYECKUX YTBEpP)KICHUI
(mpsiMble M OT MPOTHBHOIO), BHICTpaMBaTh APryMEHTAIMIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KACHUS M BBIBOJIBI,

BbIOMpaTh cnoco0 perieHus y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BApPUAHTOB
pelieHusi, BbIOMpaTh Haubolee NOAXOASUIMN ¢ YUETOM CaMOCTOSITEIbHO BBIACTEHHBIX
KPUTEPHEB).

Bba3oBble ncceaoBare/bCKue 1eiicTBUS:

WCIONTb30BAaTh  BOMPOCHI KaK MCCJIEAOBATEIbCKMA MHCTPYMEHT [O3HAHUS,
(GopMyJMpPOBaTh BOMPOCHI, (PMKCUPYIOUIME MPOTUBOPEUUE, MPOOJEMY, YCTaHABIUBATh
MCKOMOE U JaHHOE, (POPMUPOBATH TMIIOTE3Y, APrYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE,

MPOBOJUTH CAMOCTOSITENLHO —CIUIAHMPOBAHHBIM AKCMEPUMEHT, MCCIIEIOBAHUE
MO YCTAHOBJECHUIO OCOOCHHOCTEH MAaTeMaTM4ecKoro OObEKTa, SBICHMS, MpoLEcca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAY 00BEKTaMU, SBJICHUSMHU, POLIECCAMM;

CaMOCTOSATENBLHO  (POpMYIMpPOBaTh OOOOIICHMST W BBIBOABI MO pe3yJbTaram
MPOBEAEHHOTO HAOIIOJCHUS, MCCIIEAOBAHMUS, OLCHUBATh JTOCTOBEPHOCTh MOJYYEHHBIX
PE3ybTATOB, BHIBOAOB U 000OIIECHWH;

MPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMpoOllecca, a TaKXKe BBIABUTATh
MPEINONI0KEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSX.

PaGora ¢ nndopmanueii:

BBISIBJISITh A€(DUIMTHI MHPOPMALIMK, TAHHBIX, HEOOXOAMMBIX Ul OTBETA HA BOIPOC
W JUIsl pELICHUS 3a/1a4H;

BBIOMpaTh MH(OPMALMIO W3 WCTOUYHWMKOB PA3JIMYHBIX THUIOB, AHATM3MPOBATH,
CHCTEMATU3UPOBATh M WHTEPHPETHPOBATH MH(POPMALMIO PA3IUYHBIX BHIOB U (POpPM
MPEICTaBJICHUS,

CTPYKTYpPUPOBaTh HMH(OPMALMIO, MPEACTABIIATE €€ B Pa3NUYHbIX (opmax,
WITFOCTPUPOBATh FPaUueCKu;

OLEHUBATh HAAEKHOCTh MH(POPMALMK MO CAMOCTOSTENBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM, C(HOPMYJIMPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKATHBHBIC YHHUBEpPCAJbHbIE YUeOHbIE 1eHCTBHS:

BOCIIPUHUMATh M (POPMYIMPOBATh CYKACHUS B COOTBETCTBUU C YCIOBUSIMU
1 LeTsIMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIP2)KATh CBOKO TOYKY 3PCHUS B YCTHBIX U
MUCbMEHHBIX TEKCTAX, JaBaTh MOSCHEHMS MO XOAY PEUICHUS 3a1a4u, KOMMEHTHPOBATh
[OJIYYEHHBIN PE3YIIbTar,

B XoJe OOCYKACHWs 33aJaBaThb BONPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI,
npoOJIEMBl, PEIIAEMON 33Jaud, BBICKA3bIBATH WJCH, HALECICHHBIC HA MOWUCK PELICHHS,
CONOCTABIISATE CBOM CYXACHUS C CYXKICHMSMHM JAPYIMX YYAaCTHUKOB JIMAJIOra,
OOHapy>KMBaTh Pa3jIMuME U CXOJCTBO MO3UIIMI, B KOPPEKTHOU PopMe popMynupoBarh
pazHornacusi, CBOM BO3PAKECHUS,

NPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJa4M, HSKCHEPUMEHTA, WCCIEI0BAHUS,
MPOEKTa, CaMOCTOSATEIBHO BbIOMpAaTh (OPMAT BBICTYIUICHUS C Y4ETOM 331ad
NPE3EHTAUU U OCOOCHHOCTEH ayaUTOPHH.
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PeryasiTUBHBbIC YHHUBepPcaJbHbIC y4eOHbIE AeiicTBUSA
Camoopranu3anusi:

COCTABJISATh IUIAH, AITOPATM PEIIEHUS 3a1a4H, BEIOUPATh CIOCO0 PELICHUS € YU4ETOM
UMEIOIUXCS  PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBarb W
KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ y4ETOM HOBOW MH(OPMALIH.

CaMOKOHTPO/Ib, SMOIOHATbHbIN HHTE/IEKT:

BJIQJIETh HABBIKAMM TMO3HABATEIBHON PEDICKCUM KaK OCO3HAHMS COBEPIIACMBIX
JNEUCTBUIT W MBICTMTENBHBIX MPOIECCOB, WX Pe3YyJbTAaTOB, BIAACTh CIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJIS MpoLEecca M Pe3yjbTara PEIICHUs MaTeMaTH4eCKOn
3a]1a4H;

OPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TPH PEHICHUW 3a]auM,
BHOCUTH KOPPEKTHBBI B JCATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HalICHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIA M YCIOBUSIM, OOBSCHATH MPUUYHHBI
JOCTHKEHUSI WJTM HEJIOCTHXKEHUSI PE3YJIbTATOB AEATEILHOCTH, HAXOAUTh OIUOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHasI 1eSITEIbHOCTb:

NOHMMATh ¥ MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOM M MHAMBUIYAJIbHON paObOTHI
Opyd  PeUICHUM YYeOHBIX 3a]ad, MPUHAMATh II€]Ib COBMECTHON JCSTEIbHOCTH,
IJIAHUPOBATh OPraHW3alMi0 COBMECTHOW pPabOTHI, pachupeicasTh BUAbl padoT,
JIOTOBApUBAThLCS, OOCYXAarb MPOLUECC M Pe3ysabTaT padoThl, 0000MAaTh MHEHHS
HECKOJIBKUX JIFOJICH

y4acTBOBaTh B TpynmnoBbix (opmax paboTel (0OCYXKACHUS, OOMEH MHEHWIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOJIHITH CBOIO YaCTh padOThl U KOOPAUHUPOBATH CBOU
JCUCTBUS C APYTMMH YJICHAMHU KOMAaH/IbI, OIICHUBATh KAUYECTBO CBOETO BKJIa/a B OOMIuit
MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUS.

INPEJIMETHBIE PE3YJIBTATHBI

[IpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS MPOrpaMMbl MO MareMaruke Ha Oa30BOM
YPOBHE Ha YPOBHE CPEIHETO OOLIEro 00pa3oBaHus MPEACTABICHBI IO TogaM OO0y4eHUs
B paMKax OTJEJIbHBIX YYEOHBIX KYPCOB B COOTBETCTBYIOUIMX pa3fieiax MporpaMMbl
M0 MaTeMaTuKe.
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OE/TEPAJIBHASA PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

IHOACHHUTEJIBHASA 3AIIMCKA

YueOHblit Kype «Anredpa U Hauaia MaTeMaTHYECKOTO aHaJIM3ay SIBIISCTCS OJHUM
13 HamOOoJee 3HAUYMMBIX B MPOrpaMMe CPEeaHEro o0Iiero oOpa3oBaHMs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH OOECIMEUMBACT WHCTPYMEHTAILHYIO 0a3y s M3y4YCHHs BCEX
€CTECTBCHHO-HAyYHBIX KYPCOB, a C JPYroi CTOPOHBI, (POPMUPYET JIOTHUECKOE
1 a0CTPAaKTHOE MBILIJICHHE OOYYarOIUXCsl HA YPOBHE, HEOOXOAMMOM JJisi OCBOCHUS
y4eOHBIX KypCOB MH(POPMATUKK, OOIICCTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B pamkax
yueOHOro Kypca «Ajaredpa M Hayajga MAaTEMaTHYEeCKOro aHajiu3a» o0ydarommecs
OBJIaJICBAIOT YHUBEPCATHLHBIM SI3IKOM COBPEMEHHOM HayKH, KOTopasi (GOpMYJIUPYET CBOU
JOCTIDKEHHSI B MATEMATUUECKON (hopMme.

YueOHbIit Kypc anreOpbl U HaYaJl MaTEMATHUYECKOTO aHAJIM3a 3aKJIaIbIBACT OCHOBY
JUI  YCHEITHOTO OBJIAZICHUS 3aKOHAMM (M3MKM, XUMUHU, OWOJOTHMH, TOHWUMAaHHUS
OCHOBHBIX  TCHIEHIIMM  SKOHOMHUKM M  OOIIECTBEHHOW  JKM3HHW,  TO3BOJIET
OPUEHTHPOBATHLCS B COBPEMEHHBIX MHM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO WCIOJIb30BaTh WX B TOBCEJAHEBHOW >KM3HU. B TOXKe BpeMsi OBJaJlCHUE
a0CTPaKTHBIMU M JIOTUYECKH CTPOTUMH MATEMaTHUECKUMU KOHCTPYKIIUSIMH Pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WMCTUHHOCTH YTBEPXKICHUS,
UCMONB30BaTh O0OOIIEHWE M KOHKPETH3alMio, a0CTparupoBaHWE W  AHAIOTHIO,
(GopMUPYET KpEaTUBHOE U KPUTUIECKOE MBIIIIEHUE. B X0/1€ M3ydeHus anreOpbl U Haual
MaTeMaTHYECKOr0 aHain3a Ha YPOBHE CPEAHEro o0mero o0pa3oBaHus 00y4arOIIMECs
MOJTY4atOT HOBBIM OMBIT PEHICHUS MPUKIIAAHBIX 3a/a4, CAMOCTOSTEIBHOTO MOCTPOCHHUS
MaTeMaTHYECKUX MOJENEH pEaJbHBIX CUTyalluii M WHTEPIPETAlUU TOJTYYEHHBIX
pelieHui, 3HAKOMSTCSl ¢ TTPUMEPAMHU MaTEMATUYECKMX 3aKOHOMEPHOCTEH B MPUPOJIE,
HAYKE ¥ B UICKYCCTBE, C BHIIAIOLTMMKCS MATEMAaTHYECKUMU OTKPBHITHSIMH U MX aBTOPAMH.

Y4eOHblii Kypc anreOpbl M Hayajl MaTeMaTHYecKoro aHajamsa oO0nagaet
3HAYUTEIBHBIM BOCIUTATEIbHBIM TOTCHIIMAJIOM, KOTOPBIM peam3yeTcss Kak dYepes
yueOHbII MaTepual, CocoOCTBYIOMMNA (POPMUPOBAHUIO HAYYHOIO MUPOBO33PEHUS, TAK
U uepe3 crneuuduky y4eOHOH JeATENbHOCTH, TPEOYIOMIEH CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOMOJDKATENBHON KOHIICHTPAIIMM BHUMAHUS W OTBETCTBEHHOCTH
3a MOJIYYEHHBIN PEe3yyIbTar.

B ocHoBe MeTomuku 0OydeHWs ajareOpe W HavajgaM MaTeMaTH4eCKOTO aHajm3a
JICXKUT IESITEIBHOCTHBIM MPUHIIUATT O0YUYCHUS.

B cTpykType mporpaMMbl 1o anredpe ¥ HavaiaaM aHaju3a BhIACSIOTCS CICTYIOIINE
COACPKATENIbHO-METOAMYECKUE JIMHUU: «Uucna W BbIUMCIEHUS», «DyHKIMU U
rpadukm», «YpaBHEHHMS M HEpaBEHCTBa», «Hauala MareMaTHuecKOro aHajm3ay,
«MHOXKeCTBA W JIOTMKa». Bce OCHOBHBIE COACPKATEIbHO-METOAMYECKUE JIMHUM
M3y4YarOTCsl Ha TMPOTSHKCHUM JBYX JIET OOYYEHHMs] Ha YPOBHE CPEAHEro OOIIero
00pa3oBaHus, €CTECTBEHHO JIOMOJHSS IPYr Apyra U MOCTENEHHO HACHIMAsACh HOBBHIMU
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TEMaMH ¥ pazzenamu. JlaHHbIi y4eOHBIH Kype SIBISIETCS. MHTETPATUBHBIM, MOCKOJIBKY
00BEANHSET B ce0€ CONEPYKAHME HECKOIBKMX MATeMaTMYECKUX OUCLMILUIMH: anre0pa,
TPUTOHOMETPHSI, MATEMaTUUECKUI aHAIN3, TEOPUs MHOXKECTB U Apyrue. [1o Mmepe toro
KaK 0oOydJaroIiuecs: OBIAJEBAlOT BCE Ooyiee IMUPOKUM MaTreMaTHYECKUM ammapaTroM,
y HUX TOCJHEAOBATEIbHO (OPMHUPYETCS W COBEPIICHCTBYETCS YMEHUE CTPOMTH
MAaTEMaTHYECKYI0 MOJEIb PEAbHOW CHUTyalWH, NPUMEHSTh 3HAHWS, IOJYYCHHBIC
B yueOHOM Kypce «Anredpa ¥ Hayala MareMaruyecKOro aHaliu3ay, AJsl PELICHUs
CaAMOCTOSITENILHO ~ C(OPMYJIMPOBAHHOW  MATeMaTWYeCKOM  3amauM, a  3areMm
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3YJIbTAT.

ConepxarenpHO-METOANYECKass JUHUS «YUWcna W BBIYMCICHHS» 3aBEPIIACT
(pOpMUPOBAaHME HABBIKOB MCIIOJIb30BAHUSl JCHCTBUTENBHBIX YHCEN, KOTOPOE OBUIO
HAQ4YaTO Ha YPOBHE OCHOBHOro o0miero oopazoBanus. Ha ypoBHE cpeaHero oOmero
00pazoBaHus 0c000€ BHUMAHKE YAEISETCS (POPMUPOBAHUIO MPOYHBIX BEIYUCIUTEIBHBIX
HAaBBIKOB, BKIIIOYAKOIIMX B ce0sl HCIONB30BAHUE PA3MUYHBIX (HopM  3ammcu
JEWCTBUTENBHOIO YHCIIA, YMEHUAE PALMOHAIBHO BBIMOIHATH JCHCTBHUS C HUMU, JENATh
NPUKUIKY, OLEHUBATh pe3ynbTar. OOyyarommecs NONy4aroT HABBIKM MPUOIMKEHHBIX
BBIUMCJICHUM, BBITIOJTHEHMSI ACHCTBUIN € YMCIIaMu, 3allMCaHHBIMU B CTAHAAPTHOH (popme,
UCIOJIb30BAHKS] MATEMATHYECKUX KOHCTAHT, OLICHUBAHMSI YUCIIOBBIX BBIPAKECHUIA.

ComepxarenbHas  JIMHUST ~ «YPaBHEHMS M HEPABCHCTBA»  PEallM3yeTcs
Ha TPOTSDKEHUU BCEro OOYYEHHs Ha YPOBHE CPETHEro OOHIero 0Opa3oBaHUs, MOCKOIBKY
B K&KAOM paslesic MpOrpaMMbl MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYROLIMX 33/1au.
OOyyaroIyecs: OBJIAJICBAOT PA3IMUYHBIMUA METOAAMM PELICHUS LIENBIX, PAUOHATBHBIX,
VPPALMOHATIBHBIX, TOKA3aTENTbHBIX, JIOrAPU(PMUYECCKUX U TPUTOHOMETPUYECKAX YPABHEHHH,
HEPABEHCTB U UX CUCTEM. [l0NTydeHHBIC yMEHUS MCIIOJIB3YIOTCS ITPH UCCIIEN0BAaHUM (DYHKLIMIA
C TIOMOLIBIO TPOM3BOAHOM, PEIICHUM MPUKIAAHBIX 3aJa4 W 334a4 HAa HAXOXKICHUE
HauOONBIINX W HAUMEHBINMX 3HauyeHWil (QyHKUMK. JlaHHas coAepkarenbHas JIMHUS
BKIIIOYACT B ceOs Take (POPMUPOBAHUE YMEHMA BBIMTOJHITH PacuéThl Mo (popmysiam,
npeoOpa3oBaHusl LENBIX, PalMOHAIBHBIX, WPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX
BBIDKCHUM, a TaKKE BBIPLKECHWM, COACpXKAIMX CTeneHu W jorapudmsl. braromaps
W3YUCHUIO  are0paddeckoro  Marepuajga  MPOMCXOMUT  JalbHEHIEe  Pa3BUTHUE
ITOPUTMHYECKOTO M aOCTPAKTHOTO MBIILICHUST OOy4aroImxcsi, (POPMUPYIOTCS HABBIKA
JEAYKTUBHBIX PacCyXIcHWW, padoThl C CUMBOJBHBIMU (OPMaMH, MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AnreOpa mpeaaract
3¢ eKTUBHBIE HHCTPYMEHTHI U1l PELICHUS PAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3371ad,
HAITISIHO AEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKM.

ConepxarenbHo-MeTonnueckass JuHUAS ~ «DyHKIMM W rpaQuKU»  TECHO
NEPEIJIETACTCS. C APYTUMHU JIMHUSMHU Y4eOHOrO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a0aéT  MOCNENOBATEIbHOCTh  M3y4YeHHWs  Marepuana.  M3ydeHume  CTENEHHOW,
NOKa3aTeJIbHOM, JorapuMUUECKOil U TPUTOHOMETPUYECKUX (DYHKIMH, UX CBOWCTB U
rpaMKOB, HMCHOJIb30BaHME (YHKIMM Ui PElIeHUs 3aJad M3 JPYyrux Y4eOHBIX
NOPEAMETOB M PEAIbHOM YKU3HU TECHO CBA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIM30M, TaK 1
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C PCUICHUEM YpaBHCHWI M HEpaBeHCTB. [Ipm 3TOM OONbLIOE BHUMAHUE YACISACTCS
(OpMUPOBAHNIO YMEHUsl BbIpaXKaThb (POpPMyNaMu 3aBUCUMOCTH MEXKIY Pa3IMYHBIMH
BEJIMYMHAMU, WCCIIEAOBATh TOMYYECHHBIE (PYHKIMH, CTPOUTH WX rpadpuku. Martepuan
COACP)KATENIbHOW JIMHUM HALECJCH HA PAa3BUTHE YMEHUH W HABBIKOB, MO3BOJSIOIIMX
BBIPAXAaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B Pa3IMYHON (OpPME: aHATMTUYECKOM,
rpadguueckoii u cnoBecHoi. Ero nzyuenue crnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILJICHU S, CIOCOOHOCTH K 0OOOIICHUIO M KOHKPETU3AMH, UCTIOIb30BAHUIO aHATIOTHA.

ConepxkarenbHas JHUS «Hauama MaremMaTMyeckoro aHalin3a» MO3BOJISET
CYILECTBEHHO PACHIMPUTH KPYr KAK MareMaTHMYeCKWX, TaK WM NPHUKIAAHBIX 33]ad,
JOCTYMHBIX OOYYAIOIIUMCS, Yy KOTOPBIX TOSBISIETCS BO3MOXKHOCTh HUCCIEAOBATH H
CTpoUTh Tpauku (YHKIMA, ONPEACsTs UX HAUOOJbIIME U HAUMEHBIIUE 3HAUYCHUS,
BBIUMCIIATh IUIOMAAH (GUTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTHM M YCKOPEHMSI
nporeccoB. CoaepkarenbHas JIMHUSL OTKPHIBAET HOBBIE BO3MOXXHOCTH TOCTPOCHUS
MaTEMaTHYECKUX MOJETECH peabHBIX CUTYalMil, HaXOKICHUS HAWIYYIIEro PEIICHUs
B TPUKIATHBIX, B TOM YHCIE COLMATbHO-)KOHOMHYECKMX, 3aJadax. 3HAKOMCTBO
C OCHOBAMHM MAaTEMAaTHYECKOr0 aHaiM3a CHOCOOCTBYET Ppa3BUTUIO aOCTPAKTHOIO,
(OPMANBHO-JIOTUYECKOTO M KPEATUBHOIO MBILUICHUS, (POPMUPOBAHUIO yMEHUIA
pacrno3HaBaTh MPOSIBIICHUS 3aKOHOB MAaTEMaTHMKM B HAYKE, TEXHMKE M MCKYCCTBE.
OOyuarommuecs: Y3HaT O BBIIAOUIMXCS PE3YJbTaTaX, MOJYYEHHBIX B XOJE Pa3BUTHS
MaTEMaTHKN KaK HAyKd, U UX aBTOPax.

ConepkareapbHO-MeTOAMYECKasT JIMHUS «MHOXKECTBA W JIOTUKa» B OCHOBHOM
MOCBSIIICHA 2JIEMEHTAM TEOPHHM MHOXKECTB. T€0pETUKO-MHOKECTBEHHBIE TPEACTABIICHHUS
NPOHM3BIBAKOT BECh KypPC IUKOJIbHOW MAaTEeMaTWKM W TpeanararoT Hauboliee
YHUBEPCAIbHBIN SI3bIK, OOBECAMHSIOUINN BCE pa3fesibl MATEMATUKU U €€ TPUIIOKEHUH,
OHU CBSI3BIBAIOT PA3HBIE MATEMATMUYECKUE IUCLMIUIMHBI B e€auHOe 1enoe. [lostomy
B)KHO J1aTh BO3MOKHOCTH 00y4arOIIEM yCsl HTOHUMATh TEOPETUKO-MHOMKECTBEHHBIN SI3bIK
COBPEMEHHON MaTEMaTHKH M MCIOJIb30BaTh €0 JAJIsl BRIPAKCHUS CBOUX MBICIICH.

B yueOHOoM Kypce «Anredpa u Hadajia MaTeMaTHYeCKOro aHaIu3a» MPUCYTCTBYIOT
TAKKE OCHOBBI MaTeMaTH4ECKOr0 MOJEIMPOBAHUS, KOTOPBIE MPU3BaHbI CPOPMHUPOBATH
HaBBIKA TIOCTPOCHHUSI MOJENECH peallbHbIX CUTYalMil, WCCIEAOBAHUS 3TUX MOJENEH
C TNOMOIIBI0 anmapara aareOpbl W MaTeMaTHYeCKOro aHauu3a W WHTEPHpeTaluu
NOJYYEHHBIX PE3yJbTaToB. Takue 3agaHusl BIUIETCHbI B KAOKIAbIA K3 Pa3lIEioB
OpOrpaMMbl, MOCKOJIIBKY BECh MaTepual ydeOHOro Kypca IIUPOKO HCHOIb3YETCs
JUIL PEIICHUs TMPUKIAIHBIX 3a1a4. [Ipu pemeHun peajabHbIX NPAKTUYECKUX 3a1ad
00y4YaroImecs: pa3BUBAKOT HAOIIOAATENIBHOCTh, YMEHME HAXOJIUTh 3aKOHOMEPHOCTH,
adCTparupoBaThCsi, MCMONb30BAaTh AHAJIOTUIO, 0000MAaTh W KOHKPETH3WPOBATH
npobnemy. JlearenbHOCTh M0 (JOPMUPOBAHMIO HABLIKOB PEILICHHS MPUKJIAIHBIX 3a1a4
OpPraHu3yeTcsl B MPOLIECCE M3YUYEHMsI BCEX TEM Y4eOHOro Kypca «AnreOpa W Havana
MaTEMaTHYECKOrO aHAJIN3ay.

OO11ee YnciIo 4acoB, PEKOMEHIOBAHHBIX [T M3YUCHHUs YUeOHOro Kypca « Anredpa
U Hauajga MareMaTuyecKkoro aHamusa», — 170 gacos: B 10 kmacce — 68 yacoB (2 4vaca
B HeAemo), B 11 kmacce —102 yaca (3 yaca B HEACIIO).
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®denepanpHas padbouas mporpamma | Marematuka. 10—11 kmaccer (0a30BbIi ypOBEHD)
COJAEPKAHUE OBYUYEHUA

10 KUITACC
Yuc/ia ¥ BHIYHCICHUSA

Panmonanbhbie  uyncna. OOBIKHOBEHHBIE W JACCATUYHBIC APOOM, MPOLCHTHI,
OECKOHEUHBIE TIEPUOAUYECKUE APOOU. ApUPMETUUECKUE ONEpaluu C PAllMOHATIBHBIMA
YHUCIaMU, TPeoOpa30BaHusl YMCIOBBIX BbIDAKEHUHA. [IpuMenenne apoGeil 1 mpoLeHTOB
JUTSL pELIEHUS TIPUKIAAHBIX 3a1a49 U3 Pa3JIMYHBIX OTPAC/iC 3HAHUN U PEAIbHOMN JKA3HH.

JleiictBuTenbHble  uyncna.  PanpMoHanbHBIE W UMPPALMOHAIBHBIE — YKCIIA.
ApudmeTnueckue onepauMM ¢ ACHCTBUTENBHBIMM  4HciaaMu. [IpuOmmxéHHbIE
BBIYMCIICHUS, TIPABUIIA OKPYITICHUS, IPUKUAIKA U OLIEHKA PE3YIbTaTa BEIYMCICHU.

Crenenb ¢ unensiM nokazareneMm. CrangapTHas (opma 3amucu ACHCTBUTEIBHOTO
yucna. Hcenone3oBanue noaxomsuieid  (OpMBl  3amUCH  ACHCTBUTENBHBIX — UYMCEN
JUTSL pELICHUS TPAKTUYECKUX 3a1a4 U IIPEACTABICHUS] TaHHBIX.

ApupMETHUECKHIA KOPEHb HATYpaJbHOU cTeneHu. J[elcTBUS ¢ apu(hMETHUCCKUMHU
KOPHSIMU HATyPaIbHON CTENEHU.

CuHyC, KOCHMHYC M TaHI€HC YMCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
APKTaHTE€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUsI H HEPABEHCTBA

ToxxnecTBa U TOXKAECCTBEHHBIE TPEOOPA30BAHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPOKECHUIA. OCHOBHBIE
TPUTOHOMETPUYECKHE (POPMYIIBL.

YpaBHEHHUE, KOpEHb ypaBHEHMs. HepaBeHCTBO, pellieHHe HepaBeHCTBa. Meton
UHTEPBAJIOB.

Pemenune nensix u ApoOHO-pAMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Peenne nppauoHanbHbBIX YPaBHEHUI U HEPABEHCTB.

Pelienne TpUroHOMETPAYECKUX YPABHEHUA.

[IpuMeHeHre ypaBHEH U U HEPABEHCTB K PELICHUIO MaTeMaTU4eCKUX 3a1a4 U 3a1a4
U3 PA3IMYHBIX 00J1aCTEH HAYKU U PEabHON KU3HU.

DyHKIUH U rpauKu

OyHkums, crnocoObl 3ananus Gynkumu. ['paduk Pynkuuu. BzaumHo oOparHbie
(GYHKIMH.

OOnacTh OMpenciacHuss U MHOXKECTBO 3HaueHWH (QyHkuuu. Hymu QyHkumm.
[TpoMesKyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIIMU.

CreneHHass (pyHKLMS C HaTypajbHbIM M LENbIM MokKazateneMm. EE cBoiicTBa u
rpaguk. CBoiicTBa U rpaduK KOPHS N-O¥ CTETCHHU.

TpuroHoMeTprdeckasi OKpY>KHOCTb, ONPEEICHUE TPUTOHOMETPHUECKIX (DYHKIUH
YHUCIOBOTO apryMEHTA.

Hauvana maTeMaTHYeCKOro aHa/JIu3a
[TocnenoBaTeILHOCTH, CIOCOOBI 3aJaHUs IOCACA0BATEILHOCTEH. MOHOTOHHBIC
MIOCJICIOBATEIBHOCTH.
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ApudmMeTrdeckas W TEOMETPUYECKas TMPOrpeccHr. becKoHeuHO yObIBaroIias
reomeTpuueckas mporpeccus. CymMma OeCKOHEUHO YOBIBAalOUICH TIeOMETPUYECKON
nporpeccun. GopmyIia CIIOKHBIX TPOIIEHTOB. MCOMb30BaHNE TIPOTPECCHHE TSI PELIICHHST
peabHbIX 33734 MPUKIIAJHOTO XapaKTepa.

MHuoxecTBa U JIOTHKA
MHOXECTBO, Onepauvv Haj MHOXKecTBaMH. Jlmarpammbl  Oiinepa—BenHa.
[IpuMEHEHHE TEOPETUKO-MHOXKECTBEHHOIO — amnmapara Uil OINMCAHUS — PEalbHbIX
NPOLIECCOB U SIBIICHUH, PU PEIICHUN 33Ja4 U3 APYTUX YUEOHBIX MPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, T0KA3aTeNbCTBO.

11 KUITACC

Yuc/ia ¥ BHIYHCICHUSA
Harypanbublie u uensie yncna. [I[pu3Haky 1eIMMOCTH LEIbIX YHCETL.
CreneHb ¢ palMoOHAIbHBIM TTOKa3zareneM. CBOHCTBA CTENEHHU.
Jlorapudm umcna. JlecaTHUHBIE U HATYPAIbHBIC JTOrapU(PMBI.

YpaBHeHUsI H HEPABEHCTBA

[TpeoOpazoBaHue BEIPAKEHHUH, COACPIKALINX JIOTapU(PMBI.

[IpeoOpa3oBaHue BBIPAKCHUH, COACPXKAIIMX CTENEHM C  PALMOHAIBHBIM
IIOKA3aTEeIIEM.

[Ipumepel TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxa3zarenbHble YpaBHEHNS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHS U HEPABESHCTBA.

Cucrembl JWHEHWHBIX YpaBHEHMH. PemieHue NPUKIAIHBIX 33424 C MOMOIIBIO
CHUCTEMBI JINHEHHBIX YPABHCHUM.

CucremMbl ¥ COBOKYITHOCTH PALlMOHAIBHBIX YPABHECHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUIO MATEMATHYECKUX
3a]a4 ¥ 33]1a4 U3 pa3IMuHbIX 001acTel HAYKU U PEATbHOM YKU3HU.

DyHKIUH U rpauKu

Oynkuums. [lepuognueckue GyHkumuu. [TpoMEKYTKM MOHOTOHHOCTH (PYHKIUH.
Maxkcumymbl 1 MUHUMYMBI pyHKIMM. Hanbonbuiee n HaMMeHbIIEe 3HaUeHUE (PYHKIUN
HA MPOMEKYTKE.

Tpuronomerpuyeckne GyHKIMH, UX CBONCTBA U rpaduKH.

[TokazarenbHas u gorapupmuueckas GyHKIUN, KX CBOWCTBA U TpadUKy.

Hcnonb3oBanue rpadukoB GYHKIMMA 1715 pEIICHUS YPABHEHUH U JIMH CHHBIX CUCTEM.

Hcnonb3oBanne rpadukoB (GyHKUUHA AJi1  UCCICIOBAHUS  MPOLIECCOB U
3aBUCUMOCTEH, KOTOpPbIC BO3HMKAIOT MPH PEIICHWM 3a4ad W3 JPYTuX y4eOHBIX
IIPEAMETOB U PEATTLHON KU3HU.

Havajia MaTeMaTH4eCKOro aHaIu3a
HenpepbiBHbIE QyHKIMU. METO MHTEPBAJIOB JUISl PELICHUS] HEPABEHCTB.
[TpousBogHas pyHkimu. ['eomeTpuueckuii u GU3MIECKUI CMBICI TPOU3BOIHOM.

15



®denepanpHas padbouas mporpamma | Marematuka. 10—11 kmaccer (0a30BbIi ypOBEHD)

[TpousBoaHbIE 3yieMEHTApHBIX (PyHKUMNA. DOpMYNbl HAXOXKICHHS MPOM3BOAHOM
CYMMBI, TPOM3BEEHUS M YACTHOTO (PYHKIIHA.

[IprMeHeHre MpPOM3BOAHONW K HMCCIEIOBaHUIO (YHKUMHA HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoskaeHne HanOoJIbIIEero ¥ HAMMEHBIIIEr0 3HaUeHH sl (PYHKIMU HA OTPE3KE.

[TpumMeHeHre MPOU3BOIHOM 1711 HAXOKACHHS HAMITYUIIIEr O PELICHUS B TPUKIIATHBIX
3a7a4ax, /Uil ONpeeIeHUs] CKOPOCTH MpoLiecca, 3aJaHHOr0 (GOopMYJIoi I rpadrKoM.

[lepBooOpaznas. Tabnuiia nepBoOOPa3HbBIX.

Hurerpan, ero reoMeTpudeckuii U Gpu3nyeckuil cMbICi. BbluncieHre MHTErpaia
no ¢opmyne Hetorona—JleitOuuma.

INPEJIMETHBIE PE3YJIBTATHBI

K koHity o0ydenus B 10 kiracce 00y4arOUIMiicst MONTYUYHUT CIACAYIOUINE MPEAMETHBIC
PE3YIbTATHI:

Yucaa 1 BLIYHCJIEHUSI:

ONEPUPOBATh NOHATUSIMHU: PALIMOHAIILHOE U JEHCTBUTEIBHOE YMCII0, OOBIKHOBEHHASI
U JIeCATUYHAs APOOb, MPOLICHTHI,

BBIMOJIHATh APU(PMETUUECKUE ONEPALUU C PALUOHATILHBIMU U JEHCTBUTEILHBIMU
YUCJIAMH,

BBIMOJHATH MPUOIMIKEHHBIC BEIUUCIICHUS, UCIOJB3YS MPaBUJIa OKPYIJICHUS, IEIaTh
NPUKUIKY U OLEHKY PE3YJIbTaTa BIYMCICHUIA;

OMEpPUPOBaTh MOHATUSMH. CTEIEHb C LIEJBIM IOKAa3aTeIeM, CTaHaapTHas Qopma
3aMUCH  JCHCTBUTENBHOIO YHWCIA, KOPEHb HATYPAIbHOW CTENEHW, WCMIOIb30BAThH
NOIXOASAIIYI0 (POPMY 3aKUCH NEHCTBUTEBHBIX YACEI AJISl PELICHUSI MPAKTUYECKUX 3a71a4
Y IPEJICTABIICHUS JAHHBIX,

OMEPUPOBATH TMOHATUSIMU. CHUHYC, KOCMHYC W TAaHIEHC MPOU3BOJBHOIO YIJIA,
UCMOb30BaTh 3aMUCh MPOU3BOJBHOIO YIa 4Yepe3 OO0paTHbIE TPUTOHOMETPUUECKUE

(GYHKIMH.

YpaBHeHuUs1 1 HEPABEHCTBA:

ONEPUPOBATH  MOHATUAMH. TOXKACCTBO, VYPABHEHWE, HEPABEHCTBO, IEJIOE,
PALMOHAIBHOE, HWPPALMOHATIBHOE VYPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHUE,

BBIMOJIHATh MPEOOPa30BaHUs TPUTOHOMETPUYECKMX BBIPOKEHUH M pellarh
TPUTOHOMETPUUECKUE YPABHEHUS,

BBIMOJIHATh ~ MPEOOPa3OBaHUs  LEIBIX, PAlMOHAIBHBIX W MPPAlMOHAIBHBIX
BBIDLKCHUI W pElIaTh OCHOBHBIE THUIBI LEJbIX, PANMOHAIBHBIX U HPPALMOHATBHBIX
VPaBHEHUN U HEPABEHCTB;

OPUMEHSTL YPABHEHUST U HEPABEHCTBA JJIsl PELICHUS MATEMATUYECKUX 3a7a4 U
3a]1a4 U3 pa3iMuHbIX 00acTel HAYKW U PEATbHON JKU3HU,

MOJICTIMPOBATh PEATbHBIC CUTYAIMM HA SI3bIKE aareOpbl, COCTABISATh BBIPAKEHUS,
VPAaBHEHHUS, HEPABEHCTBA MO YCJIOBUIO 3aJa4é, WCCIEAOBATH MOCTPOEHHBIE MOJECIU
C UCIOJIb30BAHMEM anmnapara ajreOpbl.
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DyHKIUH U rpauKu:

ONEpUpPOBaTh MOHATHSAMM: (DYHKIMS, COOCOOBI 3amaHust (PyHKIUHU, 00JIacTh
OMpPENIEICHHSI 1 MHOKECTBO 3HAYCHUN (PyHKIMH, rpaduk QyHKIUHN, B3aMMHO OO paTHbIC
GyHKINH,

ONEPUPOBATh MOHATHIMU: YETHOCTh M HEUETHOCTh (PYHKUMHM, HYIH (YHKIUH,
IPOMEXKYTKU 3HAKOMOCTOSHCTBA,

UCTIONB30BaTh rpaduKki GYHKIMHA 11l pELIEHUs] YPaBHEHUH;

CTPOUTh M 4YMTaTh Trpapuku JMHEHHON (YHKIMM, KBaAPAaTUYHOH (PYHKIMUH,
CTEMEHHON (PYHKIMHU C LIEbIM MOKa3aTeeM;

UCIIONB30BaTh Tpaduku QYHKIMHA I KCCIIEA0BAHUS TIPOLIECCOB U 3aBUCHMOCTEM
NPy PEUICHUH 3a]a4 M3 JIPYyruX Y4eOHBIX MPEIMETOB U PEalbHOM >KU3HH, BBIPAXKAThH
GopmMynaMu 3aBUCUMOCTH MEXK/Y BETMUUHAMU.

Havajia MaTeMaTH4€CKOro aHaIu3a:

OIEpUPOBATH  IOHATUSMH: NOCJIEI0BATENIbHOCTh,  apu(MeTudeckass |
reOMETPUYECKast IPOrPECCUH,

ONEPUPOBATh MOHITHIMM: OECKOHEUHO yObIBAKOIIAs TEOMETPUUECKAsE TPOTPECCHSI,
cyMMa OECKOHEYHO YOBIBAIOUICH reOMETPUUECKON TPOrPECCHH,

3a7aBaTh MOCJIECI0BATEILHOCTH Pa3IMUHbIMU CIIOCOOAMU;

VICIIONIB30BATh CBOMCTBA IIOCHEAOBATEIIBHOCTEH W TIPOrPECCUM Ul  PELICHUS
peanbHBIX 3a1a4 MPUKIIAAHOIO XapaKTepa.

MHoO:XecTBa M JIOTHKA:
OMEPUPOBATH MOHATHSIMU. MHOKECTBO, ONEPALMN HAJl MHO>KECTBAMM,
UCIOJIB30BaTh TEOPETHUKO-MHOKECCTBCHHBINA armapar [jisi ONHMCAHUS PEabHBIX
IPOLIECCOB U SIBJICHUMA, P PEIICHUM 3aa4 U3 IPYruX y4EOHBIX PEIMETOB,
OMEPUPOBATH MOHATHUIIMU. ONPEACIICHUE, TEOPEMA, CIEACTBHUE, T0KA3ATEIbCTBO.

K koHity o0ydenus B 11 kiacce 00y4yaroMidcs MOJYUYHT CIECAYIOUIME MPEIMETHBIC
PE3yJbTAThI:

Yucaa 1 BLIYHCJIEHUSI:

ONEPUPOBATH MOHATUSMH. HATYPAIbHOE, LEN0C YHMCIIO, MCHOJb30BATh MPU3HAKH
JEIIMMOCTH TIEJIBIX YMCEN, PA3JI0KEHUE YHMCIIA HA MPOCTBIC MHOXKUTENN Ui PELICHUS
3a7a4;

ONEPUPOBATH MOHATHEM: CTENCHb C PAMOHAIIBHBIM MMOKA3ATEIIEM,

ONEpPUPOBaTh MOHATUSMHU. Jorapu(Mm Yucia, ACCATHUYHBIE W HATYPAJbHBIC
norapu(pmsl.

YpaBHeHuUs1 1 HEPABEHCTBA:

OPUMEHSTh CBOWCTBA CTENEHHM Ul MPeoOpa3OBaHUsl BBIPAKEHUH, OMEPUPOBATH
NOHATUSMU: TIOKA3aTEJIbHOE YPABHEHUE W HEPABEHCTBO, PEIIAThb OCHOBHBIE THIIBI
NIOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB,;

BBITTOJTHATH MPe0OPa30BaHMsI BBIPAKECHUH, COACPKAIMX JIOrapu (MBI, ONEPUPOBATH
HNOHATHSAMU: JIOTapU(PMUUYECKOE YPAaBHEHUE W HEPABEHCTBO, PELIaTh OCHOBHBIE THIIbI
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J0orapu(pMUYECKNX YPaBHEHUH 1 HEPABEHCTB,

HaXOAUTh PELIECHUS MPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIEpUPOBATH NOHATHUSAMHU: CHUCTEMA JIMHEHHBIX YPAaBHEHWM U €€ pelIeHue,
UCIIOJIb30BAaTh CUCTEMY JIMHEMHBIX YPABHEHUN U1 PELLICHUS IPAKTUYECKUX 3a1a4;

HAaXOOUTh PELIECHUS NPOCTEHIINX CUCTEM M COBOKYITHOCTEW panuOHAIBHBIX
VPaBHEHUN U HEPABEHCTB;

MOJICJIMPOBATh PEAIbHbIC CUTYAallMM HA S3bIKE AIreOpbl, COCTABISATh BBIPAKCHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCJIIOBUIO 33Ja4M, UCCIIEN0BATh MOCTPOECHHBIE
MOJIESTN C MCHOIB30BAHMEM arapara anreOpel.

DyHKIUH U rpauKu:

ONEPUPOBATH MOHATUAMU: MEPUOANYECKAS (PYHKLHUS, MPOMEKYTKA MOHOTOHHOCTH
(YHKIMHA, TOYKM OKCTpeMyMmMa (yHKUIMM, HauMOOJblIee M HAUMCHBIIECE 3HAYCHUS
(YHKIMM HA MPOMEXYTKE, MCIONb30BaTh WX Il UCCIAECIOBAHUS (DYHKLMU, 3a1aHHON
rpauKoM;

ONEPUPOBaTh  MOHATUSAMHU:  TpapuKd  TNOKA3arTeNbHOM,  Jorapu(pMu4ecKoit
U TPUTOHOMETPUYECKMX (PYHKLMHA, M300paKaTh MX HA KOOPAWHATHON IJIOCKOCTH M
UCTIONB30BaTh JUIsl PELICHUs YPABHEHUN U HEPABEHCTB,

n300pakaTb HA KOOPAMHATHOM MJIOCKOCTH TpauKu JIMHEHHBIX ypaBHEHUI
Y UCIIOJIB30BATh UX JUISl PELLICHHS CUCTEMBI IMHEHHBIX YPaBHEHUI;

UCMOJIB30BaTh TpapuKku (PYHKIMHA JUIsi KCCIEAOBAHMS MPOLECCOB U 3aBUCHUMOCTEN
U3 IPYTUX YYEOHBIX TUCLIATIIVH.

Havajia MaTeMaTH4€CKOro aHaIu3a:

ONEPUPOBaTh MOHATUSMU. HENPEpbIBHAS (PYHKIMS, TPOM3BOAHAs (DYHKLHUH,
UCMOIb30BaTh T€OMETPUUYECKUH W (PU3NYECKUI CMBIC MPOU3BOJHOW ISl PELICHUS
3ajad4;

HAXOJIUTh MPOU3BOJHBIE BIIEMEHTAPHBIX (PYHKLMI, BBIYMCIATH HPOU3BOJHBIC
CYMMBI, TPOU3BEAECHUS, YACTHOTO (DYHKIIMIA

UCMOJIb30BaTh MPOM3BOJHYIO AJISl MCCIEAOBaHUS (PYHKIMM HA MOHOTOHHOCTB
¥ KCTPEMYMBI, IPUMEHSAThH PE3YJIbTAThl UCCIICI0BAHUS K MOCTPOCHUIO IPa(PUKOB;

UCIIOJIB30BaTh  MPOM3BOJHYIO  JUIS  HAXOXKIEHUs  HAWIY4ILIEro  PELICHHUs
B [IPUKJIAJHBIX, B TOM YUCIIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax;

ONEPUPOBATH MOHATHIIMH: IEPBOOOPA3HAS U UHTETPAJl, IOHUMATh T€OMETPHYUECCKUIA
1 (PU3MYECKUI CMBICIT MHTEIPaJIa;

HAXOIUTh NEPBOOOPA3HBIC SJIEMEHTAPHBIX (PYHKIMI, BBIUMCIATH WHTErpall
no ¢popmyne Hetorona—JIeitOuuua;

pelars NPUKIAJAHBIE 33Ja4d, B TOM YHCIE COLMAIBHO-3KOHOMUYECKOIO U
(pHU3MUECKOro XapakTepa, CpeICTBAMHM MAaTEMATHYECKOrO aHAIM3a.
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10 KNTACC
HaumenoBanue pazaena  |KommyecTBo OCHOBHOE coaepKaHue OCHOBHBIE BUJIbI IEATENBHOCTH
(TeMBbl) Kypca 4acoB oOyvaroumxcs
MHOKECTBA palluOHATIBHBIX 14 MHO0kKeCTBO, ONepaLAN Hcnonb3oBaTh TEOPETUKO-

W JCHCTBUTEIBHBIX YUCEIL.
ParnoHaIbHBIE YPABHEHUS U
HEPABEHCTBA

HaJ MHOXKEeCTBaMU. J(narpammsl
Dinepa—BeHHa.

Panmonanbabie uncna. OOBIKHOBEHHBIE
U JIECATUYHBIE JPOOH, POLICHTHI,
OECKOHEYHBIE MEPUOINYECKUE TPOOH.
Apu(pMETHUECKHE ONEPALIAN

C palMOHAIBHBIMU YUCIIAMM,
npeoOpa3oBaHMsl YUCITIOBBIX
BbIpakeHUM. [IpuMeHenne qpodei u
MPOLEHTOB JJIsI PENICHUS TPUKIIAIHBIX
3a7a4 U3 Pa3InYHbIX OTPACIIEN 3HAHUN
Y peaIbHOU JKU3HH.

J1eMCTBUTENIBHBIC YUCIIA.
PauponanbHbIe U MppalliOHATBHBIC
yucia. ApupMETUUECKUE ONEPALNH

C ICHCTBUTENLHBIMHU YHACTAMH.
[TpuOn>kEHHBIE BEIYUCICHUS, IPABUIIA
OKPYTJICHHS, TPUKUIKA U OLICHKA
pe3yJIbTara BEIYACIICHHA.

MHO>KECTBEHHBII anmnapar

JUTsL OTIMCAHUS XOa PEILICHUS
MaTeMaTHYECKUX 3a/1a4, a TAKIKE
pEanbHBIX MPOLIECCOB U SIBIICHUH,

IPU PELICHUH 33/1a4 U3 JPYyTrUx
y4eOHBIX TPEAMETOB.

OnepupoBatb NOHATUSIMH:
PALMOHATIEHOE YUCITO, NEHCTBUTEIILHOE
YKCII0, OOBIKHOBEHHAS! APOOb,
AeCSITAYHAs APOOb, TPOLEHTHI.
BoinonnsiTe apupmeTnuecKue
OMEPALMH C PALUOHATBHBIMH U
JNCHCTBATENBHBIMU YU CIIAMM;
NPUOTHKEHHBIE BEIYACIICHHUS,
WCMOMb3Ysl MPABUJIA OKPYTJICHHUSI.
Jlej1aTh NPUKHAKY U OLEHKY
pe3yJibTara BEIYACIICHHA.
OnepupoBath NOHATUSIMH:
TOKJECTBO, YPABHEHHUE, HEPABEHCTBO,
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ToxkaecTBa U TOXKIECCTBEHHBIE
npeoOpa3oBaHusl. Y PaBHEHUE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, pelieHne
HEpaBEHCTBA. METOl MHTEPBAJIOB.
Pemenue uenbx u apoOHO-
PalMOHAILHBIX YPABHEHUH U
HEPABEHCTB

LIETIO€ ¥ PAllHOHAIBHOE YPaBHEHUE,
HEPABEHCTBO.

BouinoHATh npeodpa3oBaHust 1ETbIX
Y PallMOHAIBHBIX BBIPAKECHUM.

Pemiate OCHOBHBIE TUIIBI LIEJIBIX
VppalMOHAJIbHBIX YPABHEHUN U
HEPABECHCTB.

IIpuMeHsaTh palMOHAIBHBIE
YpPaBHEHUS U HEPABEHCTBA

JUISL pELICHUAS] MaTEMaTUYECKUX 3a1a4
Y 33]1a4 U3 Pa3InYHbIX 00JIACTEH HAyKH
U peIbHON KU3HA

OyHkumu U rpadpuku. CreneHb
C LIETIBIM [TOKA3aTeIIeEM

OyHKIMS, CNOCOObI 3a1aHus PYHKIUH.
Bzaumno oOparnbie pynkumu. ['paduk
(yHKLMH.

O06nacTh ONpeaeICHUs] U MHOKECTBO
3HaueHuil QyHkumnu. Hymm QyHKumH.
ITpomexyTKM 3HAKOIIOCTOSIHCTBA.
Y&THbIC M HEYETHBIE PYHKIIUH.
CreneHsb C LeNbIM MOKA3aTeNleM.
CrannaptHas gopma 3anvcu
JCUCTBUTEJILHOTO YUCIA.
Hcnonws3zoBanue noaxoasei Gopmel
3aMUACH ACHCTBUTEIBHBIX YUCEIT

JUISL PEIIEHUS] TPAKTHYECKUX 3a/1a4

Y TIPEACTABJICHUS] JAHHBIX.

OnepupoBath NOHATHAMM: PYHKLIHS,
CrocoObl 3a1aHust (PYHKIMH, B3AUMHO
oOparnble (pyHKIAA, 00JIACTh
OIPEIEIICHHS] I MHOXKECTBO 3HAYCHU A
(¢yHkumn, rpapuk GyHKIUW, YETHOCTD
Y HEUYETHOCTh (PYHKIUH, HYJIA
(YHKLIMH, TPOMEKYTKA
3HAKOMOCTOSIHCTBA.

BemosHaTH npeoOpa3oBanust
CTEIMEHEH C LIETTBIM MTOKA3aTENIEM.
Hcnonw3oBark cTaHaapTHYIO hopmy
3aIUCU JCHCTBUTEILHOIO YHCIIA.
DopmMyJIHpOBATH

U WUTIOCTPUPOBATH rpapuyuccku
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CreneHHast GyHKIMS ¢ HATYPAIbHBIM
U LeJIbIM 1oKkasareneM. E€ cBolicTsa u

rpaguk

CBOMCTBA CTEMECHHON (DYHKIIHH.
Breipaxars ¢popmynaMu 3aBUCUMOCTH
MEXKIY BETMUYMHAMM.

HUcnonb3oBars LU poOBbBIE pecypChl
JUTst TOCTPOEHUs TpaduKOB (PYHKIIUU

Y A3YYECHUS UX CBOMCTB

ApudmeTnuecKknii KOpeHb
11—Oil CTEIICHHU.
HMpparnoHaibHbIC YPABHEHUS
1 HEPABEHCTBA

18

Apudmernueckuii KOpeHb
HATYPAJIBHOU cTeneHu. JlelicTBus

C apu(pMETUUECKUMU KOPHSAMU n—OM
CTEIICHH.

Pewenne uppauvoHaIbHBIX YPaBHEHUI
Y HEPABEHCTB.

CBoiicTBa 1 rpaduk KOpHs 1-0i
CTEICHU

DopMyJIHPOBATDH, 3aIIUCHIBATH

B CUMBOJINYECKOil (popme

U WITKOCTPUPOBATH IPHMEpPaMHu
CBOMCTBA KOPHS 11-OM CTEIICHHU.
BomonHsaTs npeodpazoBaHus
UPPALMOHAIBHBIX BBIPAKEHUH.
PemiaTh OCHOBHBIE TUIIBI
UPPalMOHAIbHBIX YPABHEHUM

Y HEPABEHCTB.

IIpumeHsTh sl peeHus
PA3JINYHBIX 32124 UPPALUOHAIBHBIE
VPaBHEHUS U HEPABEHCTBA.

Crtpoursp, yuTaTh rpaduk KOpHs n-0oi
CTETICHM.

Hcnoab3oBars nudposbie pecypebl
JUTst TOCTPOEHUs TpaduKoB PyHKIMH
Y A3YYCHUS UX CBONCTB
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DOpMYIIBl TPUTOHOMETPHUH. 22 CHHyC, KOCHHYC ¥ TAHT€HC YUCIOBOr0 | OnepupoBaTh MOHATUSIMH: CUHYC,
T pPUTOHOMETPUYECKHE apryMeHTa. APKCUHYC, aPKKOCHHYC KOCHUHYC M TAHTE€HC POU3BOJILHOTO
VPaBHECHUS Y QPKTAHI'€HC YUCIIOBOIO apryMeEHTA. yria.
TpuroHomeTpuyeckas OKpy>KHOCTb, HUcnonv3oBars 3anuch
OIPEACIIEHUE TPUTOHOMETPUUECKHUX NPOU3BOJIBHOIO yIila yepe3 oOpaTHbIe
(yHKIMI 4ACIOBOrO apryMeEHTa. TPUTOHOMETPUYECKHE (PYHKLIHU.
OCHOBHBIE TPUTOHOM ETPAYECKUE Boinonnsite npeodpa3zoBaHust
dopmynsl. [IpeodpazoBanne TPUTOHOMETPUYECKUX BBIPOKEHUM.
TPUTOHOMETPUYECKUX BBIPAKEHUI. PewmiaTb OCHOBHBIE TUIIBI
PelieHne TpUroHOMETpUYECKUX TPUTOHOMETPUUYECKAX YPABHEHUM
YPaBHECHUN
[ IocienoBaTenbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBaTb NOHSATHSIMH:

W MPOrPECCUU

3aJaHusl [TOCIIEN0BATEILHOCTEN.
MOHOTOHHBIE ITOCJIEA0BATEIBHOCTH.
ApudmeTrueckas U reOMETpAYECKast
nporpeccud. beckoHeYHO yOrIBaroIas
reOMETPUYECKAS ITPOr PECCHSI.
CyMMa OECKOHEUHO YOBIBAOIIEH
FEOMETPUUYECKONA PO PECCHUM.
dopMya CIOXKHBIX TPOLIEHTOB.
Hcnonb3oBaHue nporpeccuun

JUISL PELLICHMSI PEealbHBIX 3314
NPUKIAIHOTO XapakTepa

[OCTIEA0BATEIILHOCTD,
apu(pmMeTndecKas U reOMETpHIECKast
nporpeccuu;, OECKOHEUHO YOBIBArOILAS
reOMETPUYECKAs TPOrPECCHs], CYMMa
OECKOHEUHO yObIBaIOLIEH
T€OMETPUUIECKOM ITPOTPECCHUH.
3agaBaTh NOCIEN0BATENBHOCTH
Pa3JIMYHBIMU CIOCOOAMM.
IIpuMeHSTH (pOopMYyJTy CITOKHBIX
NPOLECHTOB /JIsl PelIeHHs 33124

W3 peaIbHOMN MPAKTUKHU

(C UCNIONTB30BAHUEM KATBKYJISITOPA).
Hcnons3oBars cBoiicTBa
NOCIEA0BATEILHOCTER U IPOrPECCHA
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JUISL PEIICHUS PealbHBIX 33129
NPUKIIAIHOTO XapaKTepa

[ToBTOpenue, o0o0uIeHuE, 3 OCHOBHBIE MOHATHS Kypca aJireOpsbl IIpumMeHsATb OCHOBHBIE ITOHATUS Kypca
cUcTEMaTH3auns 3HAHUI 1 Ha4aJI MaTeMaTn4yecKoro aHaimsa anreOpel U Ha4YaJl MaTEMATHYECKOTO
10 knacca, 06001IeHKE aHayM3a AJIs peuieHus 3aaa4
U CHCTEMAaTHU3auus 3HaHU I U3 peIbHOM >KU3HU U JPYTUX
IIKOJIbHBIX TACUMIUIAH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI PAMME
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11 KIIACC
Haumenosanue pasaena  [Komuuectso OCHOBHOE COACpXKAHUE OCHOBHBIE BH/JIbI IEATEILHOCTH
(TeMbI) Kypca 4acoB oOy4Jarommxcs
CreneHpb ¢ paOHATbHBIM 12 CreneHb ¢ paOHATbHBIM DopMyTHPOBATH, 3aANIUCHIBATH
[10KA3aTEIJIEM. nokaszaresieM. CBOICTBA CTENEHMU. B CHMBOJIH4YeCKOi popme
[TokazarenbHas QyHKIMSL. [IpeoOpa3oBaHue BBIPAKEHHUH, U WIVTKOCTPUPOBATH NPUMEPAMH
[lokazaresbHbIEC YPABHEHUS COJEPIKAIMX PALMOHAIBHBIEC CTENIEHU. | CBOMCTBA CTEIICHHU.
1 HEPABEHCTBA IToka3zareybHbIE YPABHEHHS IIpumMeHsaATH CBOHCTBA CTENECHU
1 HEPABEHCTBA. JUIsL Tpe0Opa3OBaHus BEIPAKECHUIA.
ITokazarenbHas QpyHkuus, €€ cBoiictBa | DoOpMyJIHpPOBaATH
U rpapux U WIVTKOCTPUPOBATH rpapuyecKu
CBOMCTBA NMOKA3aTENIBbHON (PYHKIIMH.
Pemiatb OCHOBHBIE THUITBI
[IOKa3aTeJIbHBIX YPABHCHUH
Y HEPABEHCTB.
Hcnonb3oBars nudpossie pecypebl
JUIsE TOCTPOEHUS TpaduKoOB PyHKIMH
Y U3YYEHHUS UX CBOWCTB
Jlorapupmuyeckas QyHKIIHMSL. 12 Jlorapudm uncna. JlecsaTuanble DopMyJIHPOBATH, 3aNUCLIBATH

Jlorapupmudeckrie ypaBHCHHS
1 HEPABEHCTBA

¥ HaTypaJIbHBIE JIOTapu(pMBI.
[TpeoOpa3zoBaHUE BBIPAKCHUIN,
CoAepKalIUX JIOTAPH(PMBIL.
Jlorapumudeckrie ypaBHCHHS
Y HEPABEHCTBA.

B CUMBOJIN4YeCcKOoii popme

Y WUTIOCTPUPOBATH MPUMEPaMHu
CBOIiCTBA JIorapudma.

BoinonusiTe npeodpazoBaHus
BBIPKCHUN, CONEPKAIIMX JIOTapu(PMBI.
DopMyIHPOBATH
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Jlorapupmuueckast GyHKIMS, €€
CBOMCTBa U rpauk

Y WUTIOCTPUPOBATH rpadpuyueckn
CBOMCTBA JIorapu(pMUUYECKOH PYHKIIUH.
Pemiatb OCHOBHBIE TUIIBI
Jorapu(pMUUYECKUX YPABHCHUIA

Y HEPABEHCTB.

Hcnonb3oBaTs mH(ppoBbIE pecypebl
JJIS1 TOCTPOEHUS TPapUKOB (PyHKIMIA

Y U3y4YEHUS UX CBOMCTB.
3HAKOMHUTBCH C HCTOPHEI PA3BUTHS
MaTEMaTHKH

TpUroHOMETPHYECKUE
(YyHKUMH 1 UX TPAPUKH.
TpUroHOMETPUYECKHE
HEPABEHCTBA

TpuroHomerpudeckue GyHKIHHA, UX
CBOMCTBA U TpaQuKy.

[TpuMepBl TPUTOHOMETPHUYECKUAX
HEPABEHCTB

OnepupoBarthb

MOHATHEM MEPUOANYECKAS PYHKIIUS.
CrpouTb, aHATU3UPOBATD,
CpaBHUBATH rpaduKu
TPUTOHOMETPUYECKUX (PYHKIHHA.
DopmMyIHPOBATH

Y WIKOCTPUPOBATH rpapuyecKu
CBOMCTBA TPUTOHOMETPHUYECKUX
(GyHKLIHIA.

Pemars nipocreitnme
TPUTOHOMETPUYECKHUE HEPABEHCTBA.
Hcnonb3oBars rpapuku s
PEIIEHUS TPUTOHOMETPHUYECKHUX
HEPABEHCTB.
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HUcnonb3oBaTs HHPPOBbIE peCypChl
U1t TOCTPOeHUs TpauKoOB (PyHKIUH
Y U3yYECHUS UX CBONCTB

[ IpousBoaHas. [Ipumenenue
[MPONU3BOJHOM

24

HenpeprsiBabie GpyHKIMM. MeTon

WHTEPBAJIOB JUIsl PELICHHSI HEPABEHCTB.

[TponsBoaHas GyHKIIUM.
["'eomeTpruueckuii U puznuecKuii
CMBICJI IIPOU3BOJHOM.

IIpon3BoaHBIE DJIEMEHTAPHBIX
(¢yHkumii. [Tpon3BoaHAs CYMMBIL,
POU3BEIACHUS, YACTHOTO (PYHKLIMNA.
IIpumenenne npou3BoIHON

K UCCIIEAOBAHUIO (DYHKIUA

Ha MOHOTOHHOCTB U 3KCTPEMYMBI.
Haxoxnenne HanGospmero

Y HAMMEHBILErO 3HAYCHUS (PYHKIIUA
Ha OTPE3KE.

IIpumenenne npou3BOIHON

JUISL HAXOKECHU S HAUJTYYIIETO
peLICHUs B IPUKIIAJHBIX 33/1a49aX,
JUISL OIIPENIENEHUsS] CKOPOCTH IpolLiecca,
3a1aHHOrO (POPMYJI0M MM rpaduKom

OnepupoBatrb NOHATHAMM:
HenpepbiBHAS (PYHKIMS, TPOU3BOIHAS
($yHKLIMN.

Hcnonb3oBaTs reOMETPUIECKUI

U (PU3UYECKUI CMBICT IPOU3BOIHOM
JUISL PELLICHMS 3a1a4.

Haxoaurs pon3BOAHEIE
AJIEMEHTAPHBIX (PYHKIWH, BBIYUCISATH
IIPOU3BOIHBIE CYMMBI, TPOU3BEIACHUS,
YaCTHOTO (PYHKIIMIA.

Hcnonb3oBaTs NPOU3BOAHYIO

JUISL UCCIIEN0OBAHMs PYyHKIMU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI,
NPUMEHSITH Pe3YJbTaThl
HCCJIe10BAHUS K IOCTPOCHUIO
rpa¢ukoB. lIpuMeHATH TPOM3BOAHYIO
JUISL HAXOKICHUSL HAUJTY4YLIETO
PELICHUS B IPAKIIAJHBIX, B TOM YUCIIE
COLMATILHO-3KOHOMHYECKUX, 3a/1a4aX.
3HAKOMUTBCH € UCTOPHUEH PA3BUTUSA
MAaTEMaTUYECKOr0 aHAINA3A

26



®denepanbHas padbouast mporpamma | Marematuka. 10—11 knaccer (0a30BbIil ypOBEHB)

MHTerpas u ero npuMeHeHus 9 [TepBooOpa3znas. Tabmuna OnepupoBaTb NOHATUSIMH.
NEPBOOOPA3HBIX. neprooOpa3Hasi, MHTErpal.
Hurerpan, reomerpuyuecKuii Haxoauts nepBooOpasHbie
1 (PU3UYECKUH CMBICT UHTErpaa. AJIEMEHTAPHBIX (PYHKIWH; BHIYHCIATH
Boruncnenue unterpana no Gpopmysne UHTErpall mo gpopmy.ie
Herorona—JleiiOnnna Herorona—JIeiiOnnna.
3HAKOMHUTBHCH ¢ UCTOPUEH Pa3BUTUS
MaTeMaTUYeCKOro aHaIn3a
CucreMbl ypaBHEHU 12 CuHcTeMBl JIMHEUHBIX YPaBHEHUI. OnepupoBaTh NOHATHSIMH. CUCTEMA

Pelrenne npukitagHbIx 3amaq

C IIOMOIIBIO CUCTEMBI JIMHEWHBIX
YPaBHEHUMN.

CHCcTEMBI M COBOKYITHOCTH LIEJIBIX,
palOHAIBHBIX, UPPAlMOHAJIBHBIX,
NOKa3aTeIbHBIX, JIOTapU(PMUUYECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonbs3zoBanue rpadukoB QyHKIHIA
JUISL PELLIECHAS] YPABHEHUI U CUCTEM.
IIpumeneHue ypaBHEHU N, CUCTEM

1 HEPABEHCTB K PEIICHUTO
MaTeMaTHYECKUX 3a0a4 U 3a1a4

U3 PAIIMYHBIX 00JIacTEN HAYKH

Y peIbHON JKU3HA

JIMHENHBIX YPaBHEHHUN U €€ PEILICHUE.
Hcnonb30BaTh CUCTEMY JIMHENHBIX
VPaBHEHUHN TS PELICHUS
MIPAKTUYECKUX 3a1a4.

Haxoaurte pemeHusi MpoCTERIINX
CHUCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPAaBHEHHI

Y HEPABEHCTB.

Hcnoab3oBars rpadpuku GyHKImii
JUISL PELLICHAST YPAaBHECHUH.
MoaeaupoBaTh PEAIbHBIE CUTYALIUU
Ha S3bIKE areOpbl, COCTABIATh
BBIPOKEHUS, YPABHEHHS, HEPABEHCTBA
M CHUCTEMBI I10 YCIIOBHIO 3a/1a4H,
HCCJI€0BATh MOCTPOCHHBIE MOAE/TH
C MCIIOJIb30BAHMEM anmnapara ajreOpsl
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HarypanbHbie U 1IEbIe YHCIIa

HarypanbHbie U 11eble yncia
B 3aJ1a4ax U3 PeaJIbHOMN KU3HMU.
[Ipu3HaKu IETMMOCTH LIETIBIX YK CEIT

OnepupoBaTb NOHATUSIMH.
HATYPAJILHOE YUCIIO, LIEJI0C YUCIIO.
Hcenonb3oBaTh NMPU3HAKK ACTUMOCTH
LEJIBIX YUCET, PA3JIOKEHUE YU CTIa

HA MPOCThIC MHOKUTEIM JIJIsl PELICHUS
3a1a4

[ToBTOpeHue, 0000IIEHHE,
cUCTEMAaTu3anus 3HaHUU

18

OCHOBHBIE MOHATHS Kypca areOpsbl
M HaYaJl MaTeMaTHUECKOI'0 aHAJIN3a,
0000I1IeHE U CUCTEMATH3alINs 3HAHU I

Pemars npukiiagubie 3a1a4u

U3 Pa3IMYHBIX 00JacTel HAYKH

U peabHOU YKU3HU € IIOMOILBIO
OCHOBHBIX IOHATHI Kypca anreOpsl
1 Ha4YaJ MareMarn4yecKkoro aHaausa.
Bei0uparhb ontumManbHbIE CIIOCOOBI
BBIYHACIICHU.

Hcnonb3oBaTs Ui pelueHust 3a1a4
VPaBHEHHUsI, HEPABEHCTBA U CUCTEMBI
YPaBHEHUH, CBOWCTBA (DYHKIMI

U rpaduKoB

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI' PAMME

102
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OEJTEPAJIBHASA PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA
«I"EOMETPUS»

IHOACHHUTEJIBHASA 3AIIMCKA

BaxxHocth yueOHOro Kypca TrE€OMETPUM HAa YpPOBHE CPEAHEro OOLIETo
oOpa3zoBaHust OOYCIIOBJIEHA TNPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX H
OPEAMETHBIX PE3yJIbTaTOB OOYUYEHHMs]I T€OMETPUM B HAMPABICHUHM JIMYHOCTHOIO
pazBuTHs oOydaromuxcs, (opMupoBaHUs (YHKIMOHAIBHOW MareMaTu4yecKou
IPAMOTHOCTH, M3YYEHUS! APYrMX y4eOHBIX AMCUUIUIMH. Pa3Butue y oOydarommxcs
NPAaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M MNPOUCXOXKACHUHM T'€OMETPHUYECKUX
a0CTpakiuii, COOTHOUICHWM PEATBHOIO W WACAIBHOIO, XapakTepe OTPAKEHUS
MaTeMaTHYECKOW HAYKOM ABJICHUNA W MPOLIECCOB PEAIbHOTO MUPA, MECTE T'€OMETPAMN
B CHCTEME HAyK ¥ POJIM MATEMATHYECKOrO MOJECIMPOBAHMS B HAYYHOM MO3HAHWU U
B MIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHMEIO HAYYHOT'O MUPOBO33PEHUST O0YYAFOLIMXCS, A
TAKKE KAYECTB MBILICHHSI, HEOOXOIUMBIX AJIsl aJaNTaAllui B COBPEMEHHOM OOIIIECTBE.

["eomeTpust IBISIETCS OHUM M3 GA30BBIX NPEAMETOB HA YPOBHE CPEIHETO OOIIETO
00pa3oBaHus, TAaK KAk OOECMEYMBACT BO3MOXKHOCTb H3YYCHHs KaK JAUCLMUILIMH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH, TAK U TYMAaHUTAPHOM.

Jlornueckoe MbIIUIEHUE, (HOPMUPYEMOE TPU HK3YYECHUH OOyYarOIIUMUCS
HNOHSATHIHBIX OCHOB F€OMETPUM M TOCTPOCHUM LIENOYKU JIOTMYECKUX YTBEPXKACHUMN
B XOZIC PEILICHUSI FEOMETPUUECKUX 33124, YMEHUE BbIBUTaTh U OMPOBEPIaTh MIOTE3BI
HEMOCPEACTBEHHO MCTIOJIb3YIOTCS P PEIIECHUH 33/1a4 €CTECTBEHHO-HAYYHOr0 [IUKJIA,
B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHHE OPUEHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYIUECTBEHHYIO POJIb BO BCEX
005acTax JACATENILHOCTH ueloBeka. OpHEeHTalusi YeloBEKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOUMOE YCIIOBUE €r0 COLIMATBHOTO OBITHS, (POPMA OTPAKEHUS
OKPYKAIOIIEr0 MUPA, YCIOBUE YCHEIIHOIO MO3HAHUS U aKTUBHOIO IpeoOpa3oBaHus
JNEWCTBUTENBHOCTH. ONEpupoOBaHUE MPOCTPAHCTBEHHBIMM OOpa3aMu OOBEAUHSET
pasHble  BHABl Y4e€OHOM W  TPYAOBOW  NEATEIBLHOCTH, SIBISETCS  OJHUM
13 TPO(PECCUOHANTBHO BAKHBIX KAUECTB, MO3TOMY aKTyallbHA 3a7a4a (POPMHPOBAHUS
y 0Oy4aromuxcsi MPOCTPAHCTBEHHOIO MBILUICHHUS KaK PA3HOBHUIHOCTH OOpPa3HOIo
MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTA B TOATOTOBKE K MPAKTHYECKON
JESTENBHOCTU IO MHOTUM HAIpPaBJICHUSIM.

Llesb ocBOEHUS mporpaMMbl yueOHOro Kypea «I'eomerpus» Ha 6a30BOM YpPOBHE
o0yueHus: — 001meo0pa3oBaTeNbHOE U OOLIEKYIBTYPHOE PA3BUTHE OOYYAIOIIUXCS
yepe3  00ecreuyeHue  BO3MOXKHOCTM  MPUOOPETEHHMsT M WCHOJb30BaHUS
CHCTEMATUYECKNX T€OMETPUUECKUX 3HAHUM M NCHCTBUIA, cneln(PUIHBIX T€OMETPHH,
BO3MOKHOCTH YCHEIIHOTO MPOJO/DKEHUST 00pa3oBaHUs MO CHEHHMATIBHOCTSM, HE
CBSI3QHHBIM C ITPUKJIQJHBIM UCIOJIB30BAHUEM I€OMETPUH.

[IpuopuTeTHEIMM  3afayaMM  OCBOEHMsI yueOHOro Kkypca «['eomerpum»
Ha 06a30BoM ypoBHE B 10—11 kmaccax siBsItOTCS:
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(opMHUpOBaHUE MPEACTABICHUS O TEOMETPUN KaK YaCTU MUPOBOM KyIbTYpPbl U
OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOLUIMM MUAPOM;

(opMHUpOBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX M TejaaxX BpALICHUS Kak
O B@OKHEHIIMX MareMaTHMYECKUX MOJEISAX, MO3BOJISIOUIMX OMUCHIBATH W M3y4aTh
pasHbIC SIBICHHS OKPY>KarOLIEro MUPA,

(opMHUpOBaHUE YMEHMS PACMO3HABATH HA YEPTEXkKaX, MOJENSAX U B PECATbHOM
MHUPE MHOTOTPAaHHUKH U TeJla BPaILCHHUSI,

OBJIAJICHUE METOJAMM PEIICHUs 3a1a4 Ha MOCTPOCHUST Ha HM300PaKECHUSX
IPOCTPAHCTBEHHBIX (PUTYD;

(dopMupoBaHue YMEHUS ONEPUPOBATH OCHOBHBIMH HNOHSTHASIMU
O MHOTOI'PaHHMKAX W TEJIAX BPALLEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

OBJIQJICHUE aNTOPUTMAaMM PEIICHUS OCHOBHBIX THIIOB 3a/1a4, (POPMHUPOBAHUE
YMEHUS MPOBOANTH HECIOXKHBIE OKA3aTEIbHBIE PACCY)KICHHS B XOAC PELICHUS
CTEPEOMETPUYUECKUX 33]a4 U 3a/1a4 C TPAKTUYECKUM COJIEPYKAHUEM,

Pa3BUTUE WHTEIUIEKTYAIBHBIX W TBOPYECKMX CIIOCOOHOCTEH O0yYarommxcs,
NO3HABATEIIbHOW  AKTMBHOCTH,  MCCIECIOBATEIbCKMX ~ YMEHHWH, KPUTUYHOCTH
MBILICHHUSI,

(opMupoBaHue (PYHKUMOHAIBHOM TIPaMOTHOCTH, PEJIECBAHTHOW T'€OMETPHM:
YMEHHE pACMO3HABaThb MPOSBICHUS TE€OMETPUUYECKUX TOHATHI, OOBEKTOB W
3aKOHOMEPHOCTEH B PEajibHBIX KM3HEHHBIX CHTYALMsSX M MPU M3YYCHUU APYIHX
y4eOHBIX  MPEAMETOB,  NPOSIBICHUS  3aBUCHUMOCTEH W 3aKOHOMEPHOCTEHA,
(GopMyIMpoBaTh WX HA SI3BIKE T€OMETPUM M CO3[aBaThb I'€OMETPUYECKUE MOJICIH,
OPUMEHATh OCBOCHHBI T€OMETPUYECKMI anmapar JAisi pPEeHHs NPaKTUKO-
OPMECHTHPOBAHHBIX  33Ja4, MHTEPOPETUPOBaTb M  OLECHUBATH  IOJIYYCHHBIE
PE3YJIbTaThI.

OTnUuTENbHOW  OCOOEHHOCTBEO  MPOrpaMMbl MO0 TEOMETPUM  SIBIISIETCSI
BKJIFOUCHUE B KYpC CTEPEOMETPUM B Hadajle €ro M3y4eHHs 3ajad, peracMbIX
Ha YPOBHE MHTYWTHUBHOI'O MO3HAHMS, M OMPEACIEHHBIM 00pa3oM OpraHu30BAHHAs
paboTa HaJ HUMH, YTO CHOCOOCTBYIOT PA3BUTHIO JIOTHYECKOTO M TPOCTPAHCTBEHHOTO
MBILUICHUS, CTUMYJIUPYET MNPOTEKAHUE WHTYUTHBHBIX MPOLECCOB, MOTHBHPYET
K JaJTbHEHIIEMY U3YUEHUIO TPEAMETA.

[IpennoyreHue OTAAETCS HArSIIHO-KOHCTPYKTHBHOMY METOAY OOY4YEHUSs, TO
€CTh TEOPETHUYECKUE 3HAHUSI MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTb MPEAMETHO-
NPAaKTUYECKOM  JeSITeNnbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUMN
y oOydYaroImmxcsi B Kypce CTEPEOMETPHM MPOBOAMTCS 3a CUET pEIleHMs 3a/aad
Ha CO3JaHME NPOCTPAHCTBEHHBIX 00pa3oB M 3aJa4 Ha  ONEPUPOBAHUE
OPOCTPAHCTBEHHBIMU  oOpasamu. CozgaHue o0pa3a NPOBOJUTCS € OMOPOH
Ha HarJITHOCTh, 4 ONEPUPOBAHKUE 0OPa30M — B YCIIOBUSX OTBJICUCHHSI OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOI0 COAEPHKAHMUS.

OCHOBHBIMU ~ COACP)KATENIBHBIMM  JIMHUSIMM  y4eOHOro Kypca «l'eomeTpusi»
B 10-11 wmaccax spisiroTes:  «MHOrorpaHHukn», «lIpsMble W TJIOCKOCTH
B MpoCTpaHcTBe», «Tena BpaiieHus», «BEKTOpel 1 KOOPAWHATEL B MPOCTPAHCTBEY.
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DOpMHUPOBAHKE JIOTUUECKUX YMEHUH pacripeaesiieTCsl HE TOJIbKO MO COACPKATEIbHBIM
JIMHUSIM, HO M IO rojiaM 00y4YeHHsl Ha YPOBHE CPEAHEr0 00MEro 00pa3oBaHusl.

Coneprkanue 00pa3oBaHMsi, COOTBETCTBYIOLIEE MPEAMETHBIM —pe3yJbTaTaM
OCBOCHMSI TIPOrpaMMbl 1O TE€OMETPUHM, PACHPEACTEHHBIM MO ToAaM OO0y4YEeHMUS,
CTPYKTYPUPOBAHO TaKUM 00pazoM, YTOOBI OBJIAICHUE T€OMETPUYECCKUMHU TIOHSTUSIMA
¥ HABBIKAMH OCYILECTBIISUIOCH TOCIEI0BATEIbHO U MOCTYNATENILHO, C COOIOICHUEM
OPUHLMIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJTIOUYAIMCH B OOIIYIO CUCTEMY
rEOMETPUYECKIX MPEACTABICHUIA 00yUatOMIMXCsl, paciiupsis u yrayounss €€, oopasys
MPOYHBIE MHOYKECTBCHHBIE CBSI3H.

OO1iee 4YMCI0 4YacoB, PEKOMEHAOBAHHBIX JJI M3YYCHHsI Y4EOHOro Kypca
«["eomerpus» — 102 yvaca: B 10 kimacce — 68 yacos (2 yaca B Hezento), B 11 kmacce —
34 yaca (1 4yac B HEZIEHO).

COAEPKXAHUME OBYUYEHUA

10 KVIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE TIOHATHSL CTEPEOMETPUU. TouKa, IpsMast, IIOCKOCTh, MPOCTPAHCTBO.
[loHsTHE 00 aKCMOMATHYECKOM MOCTPOECHUH CTEPEOMETPHM: AaKCHOMBI CTEPEOMETPUN
U CIIEACTBUS U3 HUX.

B3auMHOE pacnojioKeHHE TMPSAMBIX B IPOCTPAHCTBE. IEPECEKAIOLIUECH,
NapajuleNIbHbBIE U CKpeIUBaroLecs npsaMslie. [lapamienbHOCTh NPAMBIX U INIOCKOCTEN
B INPOCTPAHCTBE. MApPAJUICIIbHBIE NPSAMbIE B IPOCTPAHCTBE, MAPAJLIEIBHOCT TPEX
OPAMBIX, MAPAUIETBHOCTh MPAMOM W IUIOCKOCTH. YTIBI € COHAINpPaBICHHBIMU
CTOPOHAMHM, Yrojl MEXIY NPsAMBIMH B IIPOCTpaHCTBE. [lapaminenbHOCTh IIIOCKOCTEM:
NapaJulebHbIE IUIOCKOCTH, CBOWCTBA MAapAUICIBHBIX TUIOCKOCTEN. [Ipocreiimme
OPOCTPAHCTBEHHbIE (UIYphl HA IUIOCKOCTH: TETPAdAP, KyO, Napajuleienumnen,
ITOCTPOCHUE CEYCHUM.

[lepneHAUKYISIPHOCTE NMPAMOM M IJIOCKOCTH: NEPHEHIUKYJISIPHBIE IPAMBIE
B [IPOCTPAHCTBE, IPAMBIE ITapaJUIECIIbHbIE U IEPIIEHAUKYIISAPHBIE K ITIOCKOCTH, IIPA3HAK
MIEPICHANKYIIIPHOCTH HPIMON M TUIOCKOCTH, TEOpPEMa O NPAMOM MEPIEH IUKYIISIPHON
IUIOCKOCTHU. YTJIBI B IPOCTPAHCTBE: YrOJI MEXKAY MPAMOI U IJIOCKOCTBIO, ABYTPAHHBIN
YIOJL, JINHEWHBIN YroJl ABYTPAaHHOrO yria. [lepneniukynsap u HakJIOHHBIE: PACCTOSHUE
OT TOYKH J10 MJIOCKOCTH, PACCTOSIHHE OT MPSIMOM 10 TMIIOCKOCTH, MPOEKUUsl (PUTYPBI
Ha IUIOCKOCTh. lIEpHeHAUKYIAPHOCTD INIOCKOCTEH: NMPU3HAK MEPHNEHIUKYIISIPHOCTH
JBYX IJIOCKOCTEN. TeopeMa 0 TpEX NEPIEHANKYIIAPaX.

MHoOrorpasHHuKu

[ToHsiTME MHOIOIPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHMKA, BBIMYKIIBIE U
HEBBIITYKJIBIE MHOIOIDAHHMKM, pPa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yronbHas
npu3Ma, TpaHu M OCHOBAHWS MPHU3MBI, MpsiMas M HAKIOHHAs MPU3MBI, OOKOBas W

NOJHAs MOBEPXHOCTh NMpu3Mbl. [lapannenenunen, NpsMOYrobHbIA NapauieIenune]
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U ero ceoiictea. [lupamuna: n-yroiapHas nupamMuia, FrpaHd U OCHOBAHUE IMUPAMUJIBI,
OOKOBasi ¥ MOJHAs NOBEPXHOCTb NMUPAMUJBI, MPABUJIbHAS W YCEYEHHAS MUPAMMJA.
OneMeHTbl Opu3Mbl W nupaMuabl [IpaBunbHBIE MHOIOIPaHHUKH. ITOHSITHE
[PaBUJILHOIO MHOTOIPAHHMKA, MpPaBUJIbHAs [pU3Ma W MpaBWIbHAs MUPAMHUIA,
MpaBWIbHAS TPEYrOibHAS NUpPaMHUAA M MPABUIBHBIA TeTpadap, KyO. [IpencraBnenue
O MMPABWJIbHBIX MHOTOTPAHHMKAX: OKTA3P, A0ACKAAP U UKocad aAp. CeyeHus mpu3Mbl
U IUpaMUbl.

CuMMeTpusi B NIPOCTPAHCTBE. CHUMMETPHUS OTHOCUTEIILHO TOYKH, HPSIMOM,
IUIOCKOCTU. DJIEMEHTHI CUMMETPUM B NUPAMUJIAX, MAPAJUIETICIMIEAAX, TPABAIBHBIX
MHOTOI'PaHHUKAaX.

Bbruncnenue 371eMeHTOB MHOTOIPaHHUKOB: péOpa, AuaroHanu, yrisl. [lnomans
OOKOBOW MOBEPXHOCTH M TMOJIHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOMIAIb
OCHOBaHWii, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOi mpu3mMbl. [lnomaas 60KoBOi
[OBEPXHOCTU M IOBEPXHOCTU IMPABUIBHON MNUpaAMUIbI, TeopeMa O IUIOWAIu
yceuéHHoi nupamubl. [Torstue 06 00bEMe. OOBEM MUpPaMUIbI, TPU3MBI.

[lomoOHele Tenma B mpocTpaHcTBe. COOTHOLICHUST MEXKAY —IUIOMAASIMH
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TET.

11 KUIIACC

Tena Bpamenust

[unmuHapryecKas MOBEPXHOCTh, 00Pa3yIOIIME LUIMHIPUYECKON MOBEPXHOCTH,
OCh LIMJMHJPUYECKON MOBEPXHOCTH. LMnnHAp: ocHOBaHMs U OOKOBasi MOBEPXHOCTD,
oOpazyroias ¥ 0Ch, MIOMAAL OOKOBOW M MOJTHON MOBEPXHOCTH.

Konnueckass moBepxHOCTb, 00pa3yrolMe KOHWYECKOH MOBEPXHOCTH, OChb M
BEPLIMHA KOHUYECKOI noBepxHOocT. KOHYyC: OCHOBaHME M BEpIIMHA, 00pasyromas u
OCh, MJIOLIAAb OOKOBOH M MOJHON MOBEPXHOCTH. Y CEUEHHBINH KOHYC: 00pa3yolue 1
BBICOTA, OCHOBAHUS U OOKOBasi MOBEPXHOCTH.

Chepa u map: UEHTP, paauMycC, AUAMETP, IJIOWAAb MOBEPXHOCTH CQEPHI.
B3anmHoe pacnonokeHue cdepsl U MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe,
IOWAAb CPEpHI.

H300pakeHne Ten BpalleH s Ha INIOCKOCTH. Pa3BépTka LMIMHIpA U KOHYCA.

KomOuHanum Ten BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTPaHHHUK, OIMYCAHHBIHI
OKOJI0 c(pepsl, cepa, BNUCAHHAS B MHOTOI'PAHHUK, MJTH TEJIO BPALLICHUSI.

[Tonsitue 00 0O6bEMe. OCHOBHBIE CBOMCTBa 00BEMOB Tell. Teopema 006 00bEME
NPSMOYTOJIBHOTO Mapajuienenuneaa u cieacTeus u3 He€. O0bEM LMIMHIPA, KOHYCA.
OO0béM 1m1apa u maouanb chepsl.

[lomoOHele Tenma B mpocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOMAJSIMH
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TET.

CedeHust LMIMHApPaA (MApaJUIEIbHO U NEPHEHAUKYISIPHO OCH), CEUEHUSI KOHyca
(MmapanielbHOe OCHOBAHUIO M MPOXOASLICE YEPE3 BEPLIMHY ), CEUCHUS 1apa.
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BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mIOCKOCTH W B NPOCTpaHCTBE. CIIOKEHUE W BBIYUTAHUE BEKTOPOB.
YMHOKEHHME BEKTOpa Ha 4ucio. Pas3nokeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [lpaBuno napamnenenunena. PemeHue 3anad, CBA3aHHBIX ¢ MPUMEHEHUEM
NPaBWJI IEHCTBUI ¢ BekTopaMu. [IpaMOyronbHas cucrema KOOpAMHAT B IIPOCTPAHCTBE.
Koopmunartsel BekTopa. [Ipocreiimme 3ana4u B KOOpAMHATAX. YTOJI MEKIY BEKTOPAMHU.
CkalIpHOE TPOU3BEICHUE BEKTOPOB. BBIUMCIICHME YITIOB MEKAY MNPAMBIMH U
IUIOCKOCTAMU. KOOPIMHATHO-BEKTOPHBIM METO MPH PELLICHUN TEOMETPUYECKUX 3a/1a4.

INPEJIMETHBIE PE3YJIBTATHBI

K xoniy oOyuenus B 10 kimacce oOydarouuiics TMOMYYUT CICIYIOIIUE
NPEAMETHBIC PE3YJIbTaThI:

ONEPUPOBATH MOHATUSMU: TOUKA, MPsIMasi, MIOCKOCTb;

NPUMEHSATh AKCHOMBI CTEPEOMETPUU M CJIEACTBUS W3 HHUX MPH PELICHUU
reOMETPUYECKHMX 33/1aY;

ONEPUPOBATh MOHATUIMU: NAPAJUICILHOCTh M MEPNEHAUKYISPHOCTD MPSIMbBIX U
IUIOCKOCTEH

KJIacCU(PUIMPOBATh  B3aMMHOE  PACMONIOKEHHWE TMPSIMbIX M IJIOCKOCTEH
B IIPOCTPAHCTBE,

ONEepUPOBaTh MOHATUSIMU: ABYTPAHHBIM YTOJ, TPaHU ABYIPAHHOIO yria, pedpo
JIBYTPAHHOT O YTJIa, JIMHEHHBIHM yroJl ABYTPaHHOIrO yIiia, FPaayCHas Mepa ABYrPaHHOI O
yria,

ONEpUpPOBaTh MOHATHSAMHU. MHOTOTPAHHUK, BBINYKJIbIA M HEBBIMYKJIbIN
MHOTOTPaHHHUK, JIEMEHTHl MHOTOTPaHHMKA, TTPABUIbHBIM MHOTOIPaHHUK;

pacro3HaBaTh OCHOBHBIE BHJbl MHOIOIPAHHMKOB (NUpaMHIa, MPHU3MA,
OPSIMOYTOJIbHBINA Mapajiiesienunes, kKyo),

KJIaCCU(PUIIMPOBATH MHOTOI'PAHHUKM, BBIOWPasi OCHOBaHUs Uisl KjacCU(pUKaIK
(BBIMYKJIBIE M HEBBIMYKIIbIE MHOTOTPAHHUKH, MPABUJIbHBIE MHOTOTPAHHUKH, TIPSIMbIE 1
HAKJIOHHBIE MTPU3MbI, TApaJUIEIICTUIE bl );

ONEePUPOBATh MOHATUSMU: CEKYIIAs TNIOCKOCTh, CEYEHUE MHOTOI'PAHHUKOB,

OOBSCHATH NPUHIMITBI TOCTPOEHUS CEUCHUH, UCIIONB3YsI METO] CJIE/IOB;

CTPOMTH CEYECHUS MHOTOIPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY,
CHH3Y;

pelaTh 33Ja4d Ha HAXOXKJICHUE T€OMETPHUYECKMX BEJMYUH M0 o0pasuam Wiu
IrOpUTMaM, TPUMEHSISE M3BECTHBIE AHAJIIMTHUYECKME METOJbl TMPH PEIICHUH
CTAQH/JAPTHBIX MATEMATUYECKUX 3a/au Ha BBIYMCICHUE PACCTOSIHUN MEXIY IBYMS
TOYKAMHM, OT TOYKH A0 MPSAMO#, OT TOUYKH A0 IJIOCKOCTH, MEXKIY CKPEIIMBAIOIIAMUCS
OPSIMBIMH,

pelaTh 33Ja4d Ha HAXOXKJICHUE T€OMETPHUYECKMX BEJMYUH M0 o0pasuam Wiu
aIropuTMaM, NPUMEHSS M3BECTHBIC AQHAMTHYECKUE METOJABl TPU  PEIICHUM
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CTAaHJAPTHBIX ~ MaTEeMAaTHYECKUX 3aJa4 HAa  BBIYMCIECHME  YIJIOB  MEXKIY
CKPEILUBAOLIMMHUCS TIPSIMBIMH, MEKAY MPSIMOM U MIOCKOCTHIO, MEXKAY MIIOCKOCTSIMH,
JIBYTPaHHBIX YTJIOB,;

BBIYMCISTE OOBEMBI M TUIOUIAJM TMOBEPXHOCTEH MHOTOrPaHHUKOB (ITPU3Ma,
nupaMuza) ¢ MpuMEeHeHueM (popMyJi, BEIUMCISATh COOTHOLIEHUS MEXKTY TUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU OTOOHBIX MHOTOTPAHHUKOB;

ONEepPUPOBATH MOHATUSMHU: CUMMETPHSI B IIPOCTPAHCTBE, LEHTP, OCh U TIOCKOCTh
CUMMETPHH, LICHTP, OChb U MJIOCKOCTh CAMMETPUH (PUTY PHI;

U3BJIEKaTh,  NpeoOpa3oBbIBaTh M WHTEPNPETUPOBATH  HMH(OpPMALUIO
O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTekax U
PUCYHKAX;

NPUMEHSTh F€OMETPUUYECKUE (PAKTHI IS PEHICHUs] CTEPEOMETPUUECKMX 3ajad,
MPEANOaraolMX HECKOJIbKO LIAroB PELICHUs, €CIM YCIIOBHs MPUMEHEHUS 3aJaHbl
B SIBHOU (popme;

OPUMEHSATh  TPOCTEHIIMEe  MPOrpaMMHBIE  CPEACTBA M 3JEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPH PELIEHUH CTEPEOMETPUUYECKHX 3a/1a4;

NPUBOJMTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U JKU3HH,
pacro3HaBaTh MPOsBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE,

NPUMEHSATh TOJTYyYEHHbIE 3HaHWS HAa MPAKTHKE: AHAIM3MPOBATh peabHbIE
CATyallud W TMPUMEHITh M3YUYEHHbIE TOHSATHUS B TIPOLECCE TIOMCKA PELICHUs
MareMaTu4ecku chopMyIuPOBAHHOM MPOOIEMbI, MOJETMPOBATh PEATbHBIE CUTYAIlUU
Ha SI3bIKE T€OMETPUHU, MCCIENOBATh MOCTPOCHHBIE MOJAEIM C HCHOIb30BAHMEM
reOMETPUYECKMX TOHSATHHA W TEOpeM, ammnapara ajireOpbl, periaTh MpaKTHYECKHE
3a71a4M, CBSI3aHHbIE C HAXOXKACHUEM IT'€OMETPUUECKUX BEIMYHH.

K konity oOydyenus B 11 kjacce o0ydarommiicss HAQyqUTCs:

ONEpUPOBaTh TMOHATUSAMM: IWIMHAPUYECKAs TOBEPXHOCTh, 0Opasyroulme
LUJIMHIPUYECKONW MOBEPXHOCTH, LMIMHAP, KOHUYECKAs MOBEPXHOCTh, 00pa3yroliue
KOHMYECKOW MOBEPXHOCTH, KOHYC, cepruuecKkas MOBEPXHOCTb;

pacno3HaBath Teja BpaleHus (IMIMHIP, KOHYC, cdepa U map);

OOBSCHSTH CITOCOOBI MOJYUEHHUS TE BPAILICHHUS,

KJIAaCCU(PUIIMPOBATH B3AUMHOE PACMOJIOXKEHUE CPEPBI U TIIOCKOCTH;

ONEPUPOBaTh TOHATHUSMU: IIAPOBON CETMEHT, OCHOBAHWE CErMEHTA, BbICOTA
CErMEHTa, LIApOBOM CJIOM, OCHOBAHWE ILAPOBOrO CJIOS, BHICOTA IIAPOBOTO CJIOf,
11aPOBOil CEKTOP;

BBIYMCIISITE O0BEMBI U TUIOLIAIN MOBEPXHOCTEH TENl BPALICHUS, TEOMETPHUECKIX
TEN ¢ TPUMEHEHUEM (HOPMYIT;

ONEepPUPOBaTh MOHATHSIMHU: MHOTOTPAHHUK, BIMCAHHBIA B Cepy M OMUCAHHBIN
OKOJ10 cepsl, cepa, BIUCaHHAS B MHOTOI'PAHHUK WJIM TEJIO BPAILEHHUS,;

BBIYUCIIATE COOTHOLICHUS MEXAY IUIOMAASIMHA TOBEPXHOCTEH M 00BEMaMu
OJOOHBIX TEJT,
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n300pakarb u3ydaeMmble (UIYpl OT PYKM M C HTPUMEHEHMEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB;

BBITIOJTHATh (BBIHOCHBIE) MJIOCKUAE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
duryp: Bux cBepxy, cOOKY, CHU3Y, CTPOMTh CEUCHUS TEJ BPAILCHUS,

U3BJIEKAaTh,  MHTECPOPETHPOBATE M MPeoOpa3oBbIBaTh  MH(POPMALHUIO
O MPOCTPAHCTBEHHBIX NCOMETPUUYECKUX (PUrypax, MPEACTABICHHYIO HA YEPTEXkKaxX M
PUCYHKAX;

OTNIEPUPOBATH MOHITUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH JACHCTBHUS CIIOKEHUSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB U YMHOKECHUS
BEKTOPA HA YHUCJIO, OOBICHATH, KAKUMHU CBOWCTBAMHU OHU 00JIa1at0T;

TPUMEHSTH MPABUIIO ApAJIJICIICITUIE/A;

ONEPUPOBATh MOHATUSMHU: JCKAPTOBHI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, Yrod MEXIY
BEKTOpPAMHM, CKaISIPHOE TPOU3BEACHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC
BEKTOPBI;

HAXOJUTh CYMMY BEKTOPOB M NMPOU3BEICHHE BEKTOPAa HAa YHMCIO, YIrOd MEXKTY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEICHHWE, PaCKIaAbiBaTh BEKTOP MO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a7aBarh MIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPIMHAT;

OPUMEHSATh T€OMETPHUECKUE (PAKThI /Ui PEHICHUS CTEPEOMETPUUYCCKUX 3aad,
MPEANONIAralolIMX HECKOJIBKO IIAroB PEIICHUs, €CJTU YCIOBUS MPUMEHEHUS 3aaHbl
B SIBHOU (opme;

periate TPOCTEHIME TEOMETPUUECKUE 3a/7a4d Ha TPUMEHEHHE BEKTOPHO-
KOOPIUHATHOTO METO/IA;

peniarh 3a7aul Ha JOKA3aTeIbCTBO MATEMaTHYECKUX OTHOIIEHUH U HAXOXKICHUE
reOMETPUUECKMX BEJIMYMH TO 00pasliaMm WId ajJrOpuTMaMm, MPUMEHSS HM3BECTHBIC
METO/IbI PH PEIICHUH CTAHAAPTHBIX MAaTEMATHYECKUX 3a7ay;

OPUMEHSATh ~ TPOCTEHIIME  MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI TIPH PEIICHUHN CTEPEOMETPUUECKIX 3a/1a4;

MPUBOIUTH MPUMEPHI MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U >KU3HH,
pacrmo3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE;

OPUMEHSTh TIOJyYEHHBIE 3HAHUS HA TIPAKTUKE. aHAM3UPOBATH PEabHbIC
CUTyalldd ¥ TPUMEHATh W3yUYCHHBIC TMOHATUS B TIPOLECCE TOMCKA PEIICHUS
MaTeMaTH4ecKu C(hOPMYJIMPOBAHHON TPOOJIEMBI, MOACTMPOBATh PeAbHBIE CUTYAllUU
Ha SIBBIKE TEOMETPHM, WCCIEAOBAaTh TMOCTPOCHHBIE MOJEIM C HCMOJIb30BAHUEM
reOMETPUUECKMX TMOHATUH W TeopeM, ammapara anreOpbl, pemarbh MPaKTHUYECKHE
3aJ1a4M, CBSI3aHHBIC ¢ HAXOKJICHUEM T€OMETPUUCCKUX BEJTMUMH.
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10 KUIIACC
HaumenoBanue paznena  |KomuuecTBo OCHOBHOE COACP)KAHUE OCHOBHBIE BHJIBI JESATEIBHOCTH
(TeMBbl) Kypca 4acoB o0yyarommxcs
BBeacHUE B CTEPEOMETPUIO 10 OCHOBHBIE ITOHATHUS CTEPEOMETPHH: AKTYaJau3upoBaTh (aKTbl U METObI

TOYKA, MpsMasi, MIOCKOCTb,
npoctpancTBo. [IpaBuiia u3o0paxeHus
HA PUCYHKAX. N300PAKECHUS
TUIOCKOCTEH, MapayIeIbHbIX MPSIMBIX
(OTPE3KOB), CEPEIUHBI OTPE3KA.
IToHsATHA: IepeceKaromecs
TUIOCKOCTH, NTEPECEKAOIIMECS TIPSIMast
1 TUIOCKOCTb.

3HAKOMCTBO ¢ MHOTOTPAaHHUKAMM,
N300pa’KEHNE MHOTOTPAaHHUKOB

HA PUCYHKAX, HA MPOEKIIMOHHBIX
yeprexxax. HauanbHbie cBeicHUS

0 KyOe 1 mupaMuie, X Pa3BEPTKA

u Mozenun. CeueHusi MHOTOTPaHHHUKOB.
[ToHsiTue 00 aKCMOMATUYECKOM
NOCTPOCHUU CTEPEOMETPUM. aKCHOMBI
CTEPEOMETPHHU U CIICACTBUS U3 HUX

IUIAHUMETPUH, PETICBAHTHBIE TEME.
IHosy4ars npeacraBiieHUs

O IPOCTPAHCTBEHHBIX (PUTYpaX,
pa3duparhs MPOCTECHINE TPABUIIA
n300paskeHus ATUX PUryp.
N300pamxaTh NpsMyrO U MJIOCKOCTh
HA PUCYHKE.

PacnoznaBars MHOTOI'PaHHUKH,
nupaMmuay, Kyo, Ha3bIBaTh MX
BJIEMEHTHI.

JeaaTb pUCYHOK Ky0a, TUpaMubl,
HAXOJUTh OMIMOKHA B HEBEPHBIX
N300 PAKEHUSX.

3HAKOMHUTBLCS C CCUCHHSIMMU,

C METO/IOM CIIEAIOB; HCIOJIb30BATh
JUTS TOCTPOEHUS CEUECHUST METOT
CJIEAOB, KPAaTKO 3alMChIBATh IIarud
NOCTPOCHUS CEUCHUSI.
Pacno3naBare BUJ ceyeHUs

36



®denepanbHas padbouast mporpamma | Marematuka. 10—11 knaccer (0a30BbIil ypOBEHB)

¥ OTHOIIEHUH, B KOTOPHIX CEUCHUE
nenmuT pedpa KyOa, HaxOAUTh IJIOIIA b
CCUCHUSI.

Hcnonb3oBath Noa00Ke pu
PELICHUH 3a/1a4 Ha MTOCTPOCHUE
CCUYCHUIA.

3HAKOMHUTBCH C AKCHOMATHYECKUM
NIOCTPOEHUEM CTEPEOMETPHH,

C aKCMOMaMU CTEPEOMETPUU

U CIIEJICTBUSIMHM U3 HUX.
NnrocrpupoBaTh aKCUOMBI
PUCYHKaMU U TIpUMEpaMHu

U3 OKPY>Karomeid 00CTaHOBKH

[ IpsMBIE U TUIOCKOCTH

B [POCTPAHCTBE.

[ laparuieIbHOCTh IPAMBIX
1 IUIOCKOCTEN

12

B3anMHO€e pacIioosKeHUe IPsAMBbIX
B IIPOCTPAHCTBE: MEPECEKAIOIIUECS,
[apajuleNbHbIE U CKPEILMBAFOIIUECS
IPSIMBIE.

[TapamiebHOCTh IPAMBIX

Y TUIOCKOCTEN B IPOCTPAHCTBE:
MapajuiebHbBIE IPSAMBIE

B [IPOCTPAHCTBE; MaPATUIEIIBHOCTH
TPEX NPSAMBIX; NAapaICIbHOCTh
NPAMOM U IUTOCKOCTH. YTJIBI

C COHANPABJICHHBIMU CTOPOHAMMU; YT O
MEXIY TPSIMBIMHU B ITPOCTPAHCTBE.

AKTYaJau3upoBaThb (aKTbl U METOIbI
TUIAHUMETPHH, PEIICBAHTHBIE TEME,
IPOBOAUTHL AHAJIOTHH.

IlepeuncasiTe BO3MOXKHBIE CITOCOOBI
PacroOKEHHUS ABYX MPSIMbBIX

B IIPOCTPAHCTBE, UILTIOCTPUPOBATH MX
Ha MpUMEpax.

/laBathb onpeneieHue
CKPELIMBAIOIINXCS MTPSIMBIX,
(opMyIMpPOBaTh TPU3HAK
CKPELIMBAIOLINXCS TPSIMBIX

Y MIPUMEHSITh €0 NMPH PELICHUH
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[TapaniebHOCTE MIIOCKOCTEN:
napasuIeNbHbIE TUIOCKOCTU, CBOMCTBA
MapaUIEIbHBIX ITOCKOCTEN.
[Tpocreiimme NpOCTPAHCTBEHHBIE
(Urypsl Ha MJIOCKOCTH: TETPAdIp, KyO,
NapaUIENIEIUIE; IOCTPOECHUE
CCUCHUN
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3a/1a4.
Pacno3naBare npusmy, Ha3bBarh €€
BIIEMEHTHI.

CTpouTs CEUEHUS NTPU3MBI

Ha FOTOBBIX YEPTEKaxX.

IepeuncasiTe BO3MOMXKHBIE CLTOCOOBI
B3aNMHOI'O PACIOJIOKEHUS MPSIMOM

U IIJIOCKOCTH B MPOCTPAHCTBE,
MPUBOAUTH COOTBETCTBYIOIIHE
MIPUMEPBI U3 peaIbHON JKU3HHU.
JlaBaTb onpene/ieHue
MapaIEIbHOCTH IPSIMON

U IUIOCKOCTH.

DopMyTHPOBATH NPH3HAK
apalJIEIbHOCTH IIPSIMOM

Y IUIOCKOCTH, YTBEPIKACHUE O IPIMOi
NIEPECECUCHUS IBYX INIOCKOCTEN,
IPOXOIAIINX Yepe3 MapajlIeiIbHbIE
MPSIMBIE.

Pemareb npakrruueckue 3a1a4n

Ha IIOCTPOCHUE CEUCHUN
MHOT'OTPaHHHUKA.

OO0bsICHATH ClTy4au B3aMMHOIO
PACIIOJIOKEHUS TUIOCKOCTEM.

/laBarb onpenesieHne napauieIbHbIX
IJIOCKOCTEN, IPUBOINATH IIPUMEPBI
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W3 PeAIbHOMN YKU3HU U OKPYKAFOIIEN
0O0CTaHOBKH, WJUTIOCTPUPYIOLIHNE
MapAUICIIBHOCTh TTOCKOCTEH.
Hcnonb3oBaTh Npu3HaKk
NAPAIIETIbHOCTH ABYX MJIOCKOCTEH,
CBOMCTBA MapaJUIEIIbHBIX NIOCKOCTEN
IIPA PELICHUH 3a7a4 Ha IOCTPOCHUE.
OObSICHSIITDH, YTO HA3BIBACTCS
NapaAIEIIbHBIM TPOEKTUPOBAHUEM

Y KaK BBINOIHACTCS TPOCKTUPOBAHUE
(uryp Ha mIOCKOCTb.

N300pamxars B napajuiesbHON
MIPOEKLIMU PA3INYHBIC
TeOMETPUYECKUE (PUTYPBI.
MoaeaupoBaTh pealibHbIC CUTYaLUU
Ha SI3BIKE T€OMETPUH, UCCIIEI0BATh
MOCTPOCHHBIE MOJEIIN

C MCNOJIb30BAHUEM I€OMETPUUYECKHUX
TOHATHMA.

Hcnonb30Bars Npy pelieHny 3a1a4
Ha OCTPOCHHUE CEYECHU M TTOHATHE
NAPAIIENIbHOCTH, TPA3HAKA

Y CBOMCTBA NMapalICIbHBIX MPSAMBIX
Ha TJI0CKOCTH
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[ leprieH AMKYJITPHOCTD TTPSMBIX
U TUIOCKOCTEN

12

[leprneH IuKyISpHOCTD MPSIMOWA

Y TUIOCKOCTH: TIEPIECH IUKYIISIPHBIC
OpSMbIE B TPOCTPAHCTBE, MPSMBIC
napauiCibHbIE U IEPHEHAUKYISPHBIE
K TUIOCKOCTH, TPU3HAK
NEPHEHANKYIIPHOCTH TPSIMOKR

U TUIOCKOCTH, TEOPEMA O MPSAM O
NEPHEHANKYJIIPHON TUIOCKOCTH
[leprneHuKyIsIp U HAKJIOHHBIE!
PACCTOSIHUE OT TOUKH 0 IIOCKOCTH,
PACCTOSIHUE OT MPSAMOM 10 MJIOCKOCTH

AKTyaau3upoBaTh (PaKThl © METObI
TUTAHUMETPHHN, PEJICBAHTHBIE TEME,
MPOBOANTH AHAJIIOT UM,

OO0bSACHATD, KAKOH YrOJI Ha3bIBACTCS
YIJIOM MEXKIY NMEPECEKAOLUMUCS
IPSIMBIMH, CKPELLMBAOLIUMUCS
IPSIMBIMH B IIPOCTPAHCTBE.

JlaBaTb onpeneeHne
NEPIEHANKYJISIPHBIX MPSAMBIX

U NIPAMOi, IEPIECHAUKYIAPHON

K IIJIOCKOCTH.

Haxoauthb yriael MeXIy
CKPELIMBAOLIMMHUCS NPSIMBIMU B KyOe
U U PaMUJIE.

IIpuBoauTh npuMepsl U3 peaIbHON
JKU3HH M OKPY>Karolei 00CTaHOBKH,
WTIOCTPUPYIOLLIUE
NEPIEHANKYJITPHOCTD MPSIMBIX

B ITPOCTPAHCTBE

Y TIEPIIEHAUKYJIS PHOCTD NPSAMOM

K IJIOCKOCTH.

DopMyJaHpOBaATH NPU3HAK
NEPNECHANKYJIIPHOCTH MPAMOR

Y TUIOCKOCTH, TPAMEHSTE €r0 Ha
MPAKTUKE. OOBACHATH
NEPIEHANKYJISIPHOCTE pedpa Kyda

W IMArOHAJIA €T0 TPaHH, KOTOPast €ro
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HE COCPXKUT, HAXOAUTH JUTUHY
JaMaroHaan Kyoa. BeIYUCISITH BBICOTY
[PaBAJIBHON TPEYTOJIBHOMN

1 [IPaBUJILHON YETBIPEXYTOIBHON
nupamu/l Mo AjmHaM peodep.

PewaTs 3a1a4u Ha BEIYKUCIIEH NS,
CBSA3AHHBIC C IEPIECHAUKYIIIPHOCTHIO
PSAMOM U IIJIOCKOCTH,

C UCIIOJIb30BAHKUEM IIPH PELICHUHT
TUIAHUMETPUYECKUX (PAKTOB

1 METOJIOB.

OObSICHSITD, YTO HA3BIBAIOT
NEPIEHAUKYIIIPOM ¥ HAKIIOHHOMN

13 TOYKH K IIJIOCKOCTH, ITPOEKIIMEN
HAKJIOHHOM Ha MJI0CKOCTh. OOBICHSTD,
YTO HA3BIBACTCS PACCTOSTHUEM:

OT TOYKH J10 TUIOCKOCTH;, MEXKIY
napauIeIbHBIMU IUTIOCKOCTSAME, MEKILY
[IPSAMO U ITapalIEIbHON €U
IUIOCKOCTBIO; MEKILY
CKPELLMBAOIIMMUCS [TPAMBIMH.
Haxoaurhb 5TH paccTOsHUS B IPOCTHIX
cilydasix B KyOe, mupamue, Mpu3Me.
MoaeupoBaTh peallbHbIC CUTYaLlUU
Ha A3BIKE TCOMETPHUH, UCCIIEN0BATH
NOCTPOEHHBIE MOJETN

C UCIOJIb30BAHUEM TE€OMETPUYECKUX
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TIOHSATHH.

Hcnonb30BarTh py pEUICHUM 331a4
HA NOCTPOCHUE CEUECHUM TEOPEMY
[Tugaropa, cBoiicTBa MPSIMOYTOJIbHBIX
TPEYTOJIBHUKOB

YT7Bl MEKAY NPAMBIMU U
MIOCKOCTSIMU

10

VYTIIbI B IPOCTPAHCTBE. YIOJI MEXKIY
MPSIMON U IJIOCKOCTBIO, ABYIPAHHBIN
YIOJI, TMHEWHBIN YTOJ1 ABYTPAHHOI'O
yria.

IleprieH IUKYIISIPHOCTH TUIOCKOCTEMN
[IPU3HAK [EPIEHIAKYJIIPHOCTH IBYX
IUIOCKOCTENR. TeopeMa 0 TpEX
MEPHEHANKYIIIPAX

AKTYyaJau3upoBaTh (aKTbl U METObI
IUIAHUMETPUH, PETICBAHTHBIE TEME,
POBOJUTH AHAJIOTHU.

JlaBaThb onpenesieHHe yria MeKIy
MPSIMON U MJIOCKOCTBIO,
(OpMYIMPOBATH TEOPEMY O TPEX
NEPIEHANKYJIIPaX U OOPATHYIO K HEM.
Haxoauts yron mexay npsMoi

Y TUIOCKOCTBIO B MHOTOI'PAHHUKE,
PacCTOSAHUE OT TOYKH H0 IMTPSIMOH

HA IUIOCKOCTH, UCTIOJIb3YsI TEOPEMY

0 Tpéx nepneHauKyaspax. [IpoBoauTe
HA YEPTEKE NEPNEHANKYISAP: U3 TOUKU
HA MPSAMYIO;, U3 TOYKH HA TIOCKOCTb.
JlaBaThb ONpeAcIcHUe IBYTPAHHOTO
yrja u €ro 3J1eMeHTOB. OOBICHSTh
PABEHCTBO BCEX JTMHEHHBIX YTJIOB
JBYTPAHHOTO YIJIA.

HaxoauTts Ha yepTexe ABYTPAHHBINA
yroJl Ipu pedpe MUpaMuIbl, TPU3MBI,
napauIesICnuneaa.
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/laBaThb onpenesieHue yria Mexay
IIJIOCKOCTSMH.

/laBatb onpenesieHue

1 (popMyIHpPOBATH NPU3HAK
B3aMMHO MEPIEH UK YIISIPHBIX
IJIOCKOCTEH.

Haxoautsb yrisl MEXIY IIOCKOCTAMU
B KyO€ U MUpaMuJie.

Hcnonb3oBars Npy pelieHUN 3a1a4
OCHOBHBIE TEOPEMBI U METO/BI
IUTAHUMETPHH.

MoaeupoBaTh peallbHbIC CUTYaLUU
HAa S13BIKE TECOMETPUH, HCCJIE0BATH
ITOCTPOEHHBIE MOJEIHN

C MUCNOJIb30BAHUEM I€OMETPUUYECKHUX
TTOHATHM.

Hcnonb30Bars Npy peleHUH 3a1a4
Ha IMOCTPOCHUE CEUCHUI
COOTHOLLUEHHUS B IPIMOYTOJIBHOM
TPEYTOJIbHUKE

MHOrorpaHHAKH

11

[ToHATHE MHOTOrpaHHUKA,

OCHOBHBIE DJIEMEHTHI MHOTOI'PDAHHUKA,
BBIITYKJIBIE ¥ HEBBITYKJIBIE
MHOI'OIpaHHUKHU; pa3BEPTKA
MHOTOI'PaHHUKA.

IIpusma: n-yronpHas npu3Ma; rpaHu

AKTYaJU3HPOBATH (PAKTHl U METOIbI
[JIAHUMETPUH, PEJIEBAHTHBIE TEME,
NMPOBOAUTH AHAJOTHH.

JlaBaTh onpenesieHue
MapaIeNIenuUIeaa, pacno3HaABaTh €ro
BUbI M U3y4YaTh CBOWCTBA.
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¥ OCHOBAHUS IPU3MBL, IPMAast
Y HAKJIOHHAs! MPU3MBbl; OOKOBast

Y TIOJIHAS TTOBEPXHOCTH TPU3MBI.
[Napannenenunen, npsaMOyroiabHbII
MapaJuICIEUIIE] U €r0 CBOUCTBA.
[Iupamupga: n-yroapHas mupamMmuia,
I'PaHX U OCHOBAHWE MU PAMHUJIBI;
OOKOBas ¥ MOJIHASI TOBEPXHOCTH
MMPaMUbL, IPABUIIbHAS U yCEUEHHAsS
nupaMmuaa.

DNEMEHTBI TPU3MBI U TAPAMU/IBL.
[TpaBubHBIE MHOTOTPAHHUKH:
HIOHSATHE NTPABUIILHOTO
MHOTOIPaHHUKA; IIPaBUJIbHAS [IPU3Ma
U IIpaBWIbHAs MUPAMUIA; IPABUIIbHAS
TPEYroJibHas MUpPaMuIa

Y MPaBWIbHBINA TETPAdP; KYO.
IIpeacrasiieHre O TPaBUIIBHBIX
MHOT'OTPAHHUKAX: OKTa’Ap, JOAEKAd AP
U UKOCAD .

CuMMeTpust B TPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO TOUYKH,
MPSIMOM, TJTIOCKOCTH. DJIEMEHTHI
CUMMETPUM B IMPaAMUAAX,
MapAJUICIICNUATIEAX, TPABUIIBHBIX
MHOTOI'PaHHUKAX.
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JaBarb onpeacneHue nupaMuisbl,
PaCmo3HABATH BUJIBI TUPAMU/L,
(opmynupoBaTh CBOICTBA pEOED,
rpaHed W BBICOTHI IPABWILHOM
MMAPAMHJIBL.

Haxoaurp n101maab moaHON

1 OOKOBOIA MOBEPXHOCTH MUPAMHUIBI.

JlaBarb onpenesieHue yCeUEHHOM
MMPaMUIbl, HA3bIBATH €€ SJIEMECHTBHIL.
DopMyJIMPOBATH TEOPEMY

0 TIOIIAIM OOKOBOI MOBEPXHOCTH
MPaBWIBLHON YCEYEHHON TUPAMUJIBL.
Pemath 3a1a4u Ha BEIYKMCIIEHUE,
CBSI3aHHBIE C IUPAMUIAMU, A TAKIKE
3a71a4M HA IOCTPOECHHUE CCUYEHMUIA.
/laBaThb onpeneseHue nNpu3Msl,
pacno3HaBaTh BUBI [IPU3M,
n300paxaThb NPU3MBbI HA YEPTEKE.
Haxoauthb muiomaas nojaHou uim
OOKOBOW MOBEPXHOCTU MPU3MBIL.
N3yuars cooTHOMIEHUS Ditepa
JUTsL yuclia pEdep, rpaHeil U BepIIMH
MHOTOI'PaHHHUKA.

N3yuars BUAIBI TPaBUIIBHBIX
MHOTOI'PaHHUKOB, UX HA3BAHUS

U KOJIMYECTBO I'PAHEN.
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BolunclieHue 3J1EMEHTOB
MHOTOI'PaHHMKOB: p&Opa, IMaroHasm,
yriibl. [Inomaas O0KOBOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH ITPSIMOMA
IIPU3MBI, TUTOLIAAL OCHOBAHUH, TEOpeEMa
0 OOKOBO# MOBEPXHOCTH MTPSIMOM
npu3Mbl. [1nomaas 6okoBoi
MOBEPXHOCTHU U MTOBEPXHOCTU
MPaBUJILHON MU PAMHUIBL, TEOPEMA

O MJI0A OOKOBOM IMOBEPXHOCTH
YCEUEHHOU T PAMHUIBI

N3y4yarb CUMMETPUIO
MHOTOI'PaHHHUKOB.

OO0BACHATDH, KAKHE TOUKU
HA3bIBAIOTCS CUMMETPUYHBIMU
OTHOCUTEIBHO TAaHHON TOYKH, HPIM O
WM IUIOCKOCTH, YTO HA3BIBAOT
LIEHTPOM, OCBIO MJIN IIJIOCKOCTBIO
CUMMETPUU (PUTYPBI.

IIpuBOAMTH NpUMeEPHI
CUMMETPUYHBIX (PUTYP B aPXUTEKTYPE,
TEXHUKE, IIPUPOJIE.

MopnenupoBarh pealbHbIE CUTYALMU
Ha A3BIKE T€OMETPHUH, UCCIIE0BATD
ITOCTPOCHHBIE MOJETH

C UCIOJIb30BAHUEM T'€OMETPHYECKUX
MIOHATHI, MCIIOJIb30BaTh MOJ00KE
MHOTOI'PaHHUKOB

OOBEMBI MHOTOIPAaHHUKOB

IToustue 00 00BéEME. OOBEM
MUPAMUIBL, TTPU3MbI

AKTyaau3upoBaThb (PaKThl © METOIbI
TUIAHUMETPHH, PETICBAHTHBIE TEME.
OO0BSACHATD, KaK U3MEPSIOTCS
00BEMBI TEJ, MPOBO/ISI AHAJIOTHIO

C U3MEPEHUEM TUIOLIAIECH
MHOTOYTOJIbHUKOB. POpMy./IHpOBaTh
OCHOBHBIE CBOMCTBA 00BEMOB.
N3y4yarsb, BBIBOAUTH (POPMYJIBI
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00BEMA MPSIMOYTOIBHOTO
MapAIETICIUIEAA, TTPAMBI

Y U PaMUIbI.

Boruncasate 00bEM Npu3Mbl

Y IUPAMUIBI IO KX DJIEMEHTAM.
IIpumensiTh 00BEM VIS PELICHUS
CTEPEOMETPUUECKUX 3a1a4 U

JUTS. HAXO0XKJICHUSI TEOMETPUUYECKUX
BEJINYMH.

MoaeaupoBaTh peallbHbIC CUTYaLUU
Ha S13BIKE TECOMETPUH, HCCJIEA0BATH
IIOCTPOCHHBIE MOJEIN

C MCMOJIb30BAHUEM I€OMETPUUYECKHUX
MMOHATUN

[[oBTOpEHUE: ceueHusl,
PACCTOSIHUS U YIJIbI

[TocTpoeHue ceyeHuit

B MHOT'OT'PaHHHUKE.

BrranciieHne pacCTOSHUN: MEXIY
JIBYMsI TOUKaMH, OT TOYKH 0 TPSIMOH,
OT TOYKH JI0 TIIOCKOCTH; MEXKY
CKPELMBAOIIUMHUCS TIPAMBIMH.
Beruucnenue yrios: MEXIy
CKPEILMBAOIIUMUCS MTPSMBIMH,
MEYKIY IMPSAMO U IUIOCKOCTEIO,
JBYTPAHHBIX YITIOB, YITIOB MEXKIY
IJIOCKOCTSAMH

CTpouTh ceYeHUE MHOTOIPaHHUKA
METOJOM CJIENIOB.

JlaBaThb onpeaesieHHe pacCTOsHUS
MEXIy purypamu.

Haxoautb paccTossHUE MEXKITY
NAPAIIEIIbHBIMHA TJIOCKOCTSIMM,
MEXKY IJIOCKOCTBIO U MapaJlIeIbHON
€l IPAMOi, MEKIY
CKPEIIMBAKOLIUMUCS NPIMBIMHU.
CrpouTts JTMHEHHBINA YyTO
JBYTCPAHHOI'O YIJIA HA YEPTEKE
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MHOIrorpaHHuKa 1 HaxOauThb Cro
BCIIMYHMHY.

Haxoaurtnb YIIbl MCKAY IJIOCKOCTAMMA
B MHOT'OrpaHHHUKax

OBILEE KOJIMUECTBO
YACOB 110 ITPOI' PAMME

68
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11 KUIIACC
Hammenosanue pasaena  |KoauyecTBo OCHOBHOE COACPKAHUE OCHOBHBIC BUJIBI ACSTEILHOCTH
(TeMBbI) Kypca 4acoB oOyyaromuxcs
Tena BpameHus 12 Cdepa u map: ueHTp, paguyc, AKTyaau3upoBaThb (PaKThl 1 METO/bI

JAMAMETD; TJIOIIAb MTOBEPXHOCTH
chepbl. B3auMHOE pacmosiosKeHUEe
chephl ¥ MIOCKOCTH; KacaTesbHast

IJIOCKOCTH K cdepe; miomaas chepsl.

Hzo6pakenue cdepsl, mapa
HA MJIOCKOCTH.
Ceuenus mapa

IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
NPOBOJAUTH AHAJIOTHH.

JlaBathb onpenesieHust cpeprl 1 mapa,
UX LICHTPA, paguyca, 1uamerpa.
Onpenensitb chepy Kak purypy
BPALLICHHS OKPYXKHOCTH.
HccaenoBars B3aUMHOE
pacnojoxkeHue chepol U MIOCKOCTH,
IBYX cep, WIIOCTPUPOBATH 3TO
Ha YEepTekKax U PUCYHKAX.
DopMyJITHPOBATH OIPEICIICHHUE
KacaTelIbHOM MIIOCKOCTH K cepe,
CBOMCTBO U IPHA3HAK KacaTeJIbHOMN
TJIOCKOCTH.

3HAKOMHUTBCH C I€0IC3UYECKUMHU
JUHUSIMH Ha cepe
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[unmuHapryecKas TOBEPXHOCTD,
00pa3yoIIUe [UIMHIPHIECKOM
MOBEPXHOCTH, OCh LIWJIMHIPUUECKOM
MOBEPXHOCTH. [{unuHAp: OCHOBaHUs
1 OOKOBasi TOBEPXHOCTb,
oOpazyroias ¥ OCh; MIOMIAIb
OOKOBOI1 M MOJTHOM MOBEPXHOCTH.
H3o0pakeHne nuianHapa

HA IJIOCKOCTH. Pa3BépTKa LIMHAPA.

Cevenust LMIUHAPA (TJIOCKOCTBIO,
apajuIeIbHON WU
NEPHEHIUKYJIIPHOM OCH LIMIMHIPA)

OO0bSICHATD, YTO HA3LIBAIOT
LUJIMHAPOM, HA3bIBATh €0 3JIEMEHTHI.
N3yuarthb, 00bSICHATD, KaK OJTYYUTh
HUAJIMHIP MYyTEM BpalllCHUS
MPAMOYTOJIbHUKA.

BbiBOAUTH, HCTIOIB30BATH (POPM YJIbI
JUTS1 BBIYMCIIEHUSI IO OOKOBOMA
MOBEPXHOCTH LIWJIMH]PA.

M3yuaTsh, pacno3HaBarhb pa3BepTKy
LMJIUHIPA.

MN300paxars LWWIMHIP U €70 CEUCHHUS
IUIOCKOCTBIO, TIPOXOASALIECH Yepes3 ero
0Cb, apauIEILHON WA
MEPIECHIUKYJIAPHONA OCH.

HaxoauThb 1iomaam 3Tux CEYeHUi.
MoaeaupoBaTh peIbHbIE CUTYALIUU
HAa S3BIKE TEOMETPUH, HCCIAEA0BATH
MOCTPOEHHBIE MOEIIN

C UCMOJIB30BAHUEM I€OMETPAYECKUX
MMOHATHN

KoHnnyeckast HOBEPXHOCTb,
o0pazyronme KOHMYECKOM
MOBEPXHOCTH, OCh U BEPLIMHA
KOHUYECKOW MTOBEPXHOCTH.
Konyc: ocHOBaHME U BEpLINHA,
oOpazyronias ¥ 0Cb; MJIOLIA b

OOBSCHSITH, KAKOE TEJI0 HA3bIBAIOT
KPYTOBBIM KOHYCOM, HAa3bIBATh €0
3JIEMEHTHL.

N3yuarthb, 00BSACHATH, KaK NOJIYYUTh
KOHYC MyTEM BpallleHUS
MPSAMOYTOJIBHOI'O TPEYTOJIbHUKA.
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OOKOBO# M MOJTHOW MOBEPXHOCTH.
VY ceuéHHblit KoHyc: o0pa3yromime
U BBICOTA; OCHOBaHUS 1 OOKOBast
MIOBEPXHOCTb.

M3obpakenne KoOHyca Ha TIIOCKOCTH.

Pazeéprka konyca.

Ceuenust KOHycCa (TUIOCKOCTBIO,
napauIeNbHONA OCHOBAHUIO,

1 INIOCKOCTBIO, ITPOXOAAIICH
4yepes3 BEPIIUHY)

N300paxarb KOHYC U €r0 CEUEHUS
IJTOCKOCTBIO, MTPOXOAAIIEN YEPE3 OCh,
Y TUIOCKOCTBIO, TIEPIEHAUKYJIAPHON

K OCH.

M3yuaTsh, pacnio3zHaBaThb pa3BEPTKY
KOHYcA.

BbiBoANTD, HCNO/1B30BATH POPMYJIBI
JUTSL BBIYMCIICHHS TUTOIIAA OOKOBOM
ITOBEPXHOCTH KOHYCA.

Haxoaurh 1wiomany ceYeHui,
MPOXOJSIINX YEPE3 BEPIIUHY KOHYCA
WJIN MEPHEHIUKYIIIPHBIX €TI0 OCH.
OO0bsICHATH, KAKOE TEJI0 HA3BIBACTCS
YCCUCHHBIM KOHYCOM.

N3yuyaTh, 00bACHIATH, KaK €r0
ITOJIYYUTH ITyTEM BPAILCHUS
MPAMOYTOJIbHON TPaIEIn.
BeiBoauTh, npuMeHsTh Gopmymny
JUTSL BBIYACTICHUS! TTOAAN OOKOBOM
ITOBEPXHOCTH YCEYEHHOI0 KOHYCa

KomOuHanus ten BpaicHus

¥ MHOTOTPAaHHUKOB. MHOIOrpaHHUK,
ONMUCAHHBIA 0KOJIO C(ephl; cPepa,
BIMCAHHAS B MHOTOI'PAHHUK WUJIH

B TEJIO BpaLICHUS

AKTyanu3upoBaTb (PakTbl 1 METO/BI
IJTAHUMETPUH, PEIIEBAHTHBIE TEME,
[IPOBOAUTH AHAJIOTUH.

Pemarn crepeoMeTpruyecKHe 3a0a4H,
CBSI3aHHBIE C TEJIAMU BPAILCHUS,
IIOCTPOCHUEM CEUYCHHUN TEJT BPALLICHUS,
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C KOMOMHAIMSMU TEJT BPALLCHUS

¥ MHOTOI'PAHHUKOB HA HAXOXKICHUE
rEOMETPUYECCKUX BEJIMYMH.
Hcnonb3oBaTh Npy peLICHUN
CTEPEOMETPUUECKUX 3a/1a4
TUITAHUMETPUYECKUE (PAKTBl U1 METO/IbI
3a/1a4¥ Ha BBIYMCIICHUE

U 1I0KA3aTeNnbCTBO.

MogaeaupoBaTh peajabHbIE CUTYALUU
HAa A3BIKE T€OMETPUH, HCCIEA0BATH
MIOCTPOCHHBIE MOEIIN

C UCMOJIB30BAHUEM I€OMETPUUECKUX
MTOHATHMN

OO0BEMBI TEN

[Tonsitue 06 00BEME. OCHOBHBIC
CBOICTBA 00BEMOB TEI.

OOBEM IWITMHIPa, KOHYCA.
OO0BéM mapa v mwmomaas cepsl

AKTyanu3upoBaTb (PakTbl 1 METO/BI
IJTAHUMETPUH, PEIICBAHTHBIC TEME,
[IPOBOAUTH AHAJIOTUU.

BbiBoaUTH, HCTIO/IB30BATH POPMYJIbI
00BEMOB: TPU3MBbI, LAIUH/PA,
MAPAMUIbI, KOHYCA;, YCEUEHHON
NUpaMUJIbl 1 YCEUECHHOIO KOHYCA.
Pemarn crepeoMeTprudeCcKHe 3a0a4H,
CBSI3aHHBIC C BBIYACICHUEM OOBEMOB.
DopMyTHPOBATH OIPEICIICHHE
IAPOBOr0 CErMEHTA, IIIAPOBOro CJIOM,
LIAPOBOr0 CEKTOPA.
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IpumenssTs GopMyIibl
JUTSL HAXOXKACHUST 00BEMOB [LIAPOBOTO
CErMEHTA, IAapPOBOr0 CEKTOpa

[TonoOHbIE TETA B MPOCTPAHCTBE.
COOTHOILIEHUS MEXKAY MIIOAIIMHU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX
TEIN

Pemarpb cTrepeoMeTpruUECKHE 3a0a4H,
CBsI3aHHBIC ¢ 00BEMOM 1Iapa

U TUIOIIABI0 C(hEpPHI.
MonpeupoBaTh PealibHBIE CUTYAllUU
HA SI3BIKE TEOMETPUH, UCCIIECIOBATH
MTOCTPOCHHBIE MOJIEITN

C UCMOJIb30BAHUEM I€OMETPAUCCKHIX
MMOHATHHA.

AKTYaJTH3UPOBATH (PAKThl U1 METOIBI
IJIAHUMETPUM, PEJICBAHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.

Pemarb CTEpEOMETPUUECKUE 3a1a4H,
CBSI3AHHBIE C COOTHOIIICHUEM 00BEMOB
Y MTOBEPXHOCTEH MOJOOHBIX TEN

B ITPOCTPAHCTRBE.

MoaeaupoBaTh PEAIbHBIE CUTYALIUU
HA SI3BIKE TE€OMETPUH, UCCIIEI0BATH
MTOCTPOCHHBIE MOJICTTH

C UCMOJIb30BAHUEM M€OMETPUUECKHIX
MMOHATHN

BEKTOpBl 1 KOOPAWHATHI
B [IPOCTPAHCTBE

10

BekTop Ha III0CKOCTH
1 B nIpocTpancTBe. CrnokeHue
Y BBIYMTAHUE BEKTOPOB. Y MHOKEHUE

AKTyanu3upoBaThb (PaKThl 1 METOABI
IUTAHUMETPUM, PEJICBAHTHBIE TEME,
MPOBOJAUTE AHAIIOTUH.
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BEKTOpA HA 4YKCII0. PasnokeHue
BEKTOPA MO TPEM HEKOMIUTAHAPHBIM
BekTopam. [Ipasuio
napajuiesenuIie1a.

Pemenue 3a1a4, CBI3aHHBIX

C IPUMEHEHHUEM MPABUIT ACHCTBUI

C BEKTOPAMH.

[TpssMmOyTOJIbHASE CHCTEMA KOOPAUHAT
B IpocTpancTBe. KoopauHarel
BekTopa. [Ipocreitmme 3anauu

B KOOpJMHATAX. YTOI MEXIY
BeKTOpamu. CKaJspHOE
IIPOU3BEICHUE BEKTOPOB.
Brluucnenue yriioB Mexay IpsMbIMU
U IUIOCKOCTSIMH.
KoopauHarHO-BEKTOPHBINA METOL
IIPA PELICHUHU T€OMETPUYECKUX 3a1a4




Marematrka. 10—11 xnaccel (6a30BbIi yPOBEHB)

OnepupoBaThb NOHATHEM BEKTOP

B IPOCTPAHCTBE.

DopMyTHPOBATH [IPABUIIO
MAPAIEJICTIATIENA TTPU CIIOKEHUT
BEKTOPOB.

Cri1agbIBaTh, BBIYUTATh BEKTODPBI,
YMHOKATh BEKTOP HA YHCIIO.
N3y4yaTs OCHOBHBIE CBOMCTBA 3THX
ONEepaLvid.

JlaBarb onpeaeieHue npsaMoyrojabHOn
CUCTEMBI KOOPJAMHAT B MPOCTPAHCTBE.
BoIpa3urb KOOpAMHATEI BEKTOPA
yepe3 KOOPAUHATEL €r0 KOHIIOB.
BoIBOAUTEH, HCIOJIB30BATH (POPMYJTY
JUIAHBI BEKTOPA U PACCTOSTHUS MEXKLY
TOYKaMHU.

Boipaxars CKaIIPHOE POU3BEACHUE
BEKTOPOB Y€Pe3 UX KOOPAUHATHI,
BBIYHCIIATH YTOJI MEKAY ABYMS
BEKTOpPaMH, ABYMS IPSIMBIMHU.
Haxoauts yron Mexxay npsamoi

U IJIOCKOCTBIO, YIOJl MEXKAY ABYMS
IUIOCKOCTSAMU QHAIMTUYECKUM U
METOAAMHU.

BbIBOAUTEH, HCIIO/IB30BATH (POPMYJLY
PacCTOSHMSL OT TOYKH A0 NIJIOCKOCTH
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[ToBTOpeHue, 00001EHNE 7 OcHoBHBIC PUrypsl, PakTel, TEOpeMbl | Pemars npocreifime 3agaun
W CUCTEMaTU3alvsl 3HAHU I Kypca IJIaHUMETPpUN. 3a1auu Ha HAXO>KJCHHUE JUTMH U YTIJIOB
TUIAHUMETPUA U METOJIBI X B T€OMETPUYECKUX (PUrypax,
pELICHHSI. npuMeHsTh TeopeMy [Ingaropa,
OcHOBHBIE (PUTYPBI, (PAKTHI, TECOPEMBI | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca CTepeOMETPUH. 3a1aun Haxoauts moniaas MHOrOYroJIbHUKA,
CTEPEOMETPUM U METO/IBI UX PEIIECHUS | Kpyra.
PacnoznaBarb no100HbIE QUTYPBL,
HAXOJWTh OTHOLICHHUS UTMH
U IJIOIAIEH.
Hcnonb30BaTs NPy pELICHUNA
CTEPEOMETPUYECKUX 3a/1a4 (PaKThI
Y METO/IbI IJIAHUMETPUH
OBILEE KOJIMYECTBO 34
YACOB I10 TTPOI'PAMME
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OEJTEPAJIBHASA PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

IHOACHHUTEJIBHASA 3AIIMCKA

YueOHblii Kypc «BEposSTHOCTb M CTaTUCTHKA» 0a30BOT0 YPOBHS SBISECTCS
NPOJO/DKEHUEM M Pa3BUTHEM OAHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO YpOBHS
OCHOBHOTO 00wHIEr0 0Opa3oBaHus. Y4eOHbI Kypc mpeaHazHauyeH ajisi (GOpMUPOBAHUS
y 00y4arImuXcs CTaTUCTUYECKON KYJIbTYPhl M IOHUMAHUs POJIM TEOPUU BEPOSTHOCTEH
KaK MaTeMaTH4eCKOr0 MHCTPYMEHTA Il U3YUCHUS CIIyYaHBIX COOBITHM, BEIUYMH U
npouieccoB. [lpu w3ydeHunm yueOHOro Kypca oOoramarorcs TpeACTaBICHUS
00yYarIUXCs 0 METO/IaX UCCIICTIOBAHNS K3MEHUMBOTO MHUPA, Pa3BUBACTCS MOHUMAHUE
3HQYMMOCTA W OOIIHOCTM MaTeMaTWYECKMX METOJOB TO3HAHUS KAaK HEOThEMJIEMOM
94aCcTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PCHUSL.

Coneprxanue yuyeOHOro Kypca HampaBjeHO Ha 3aKPEIJICHUE 3HAHWM, MOTYYEHHBIX
npyd M3YYCHUM Kypca Ha yPOBHE OCHOBHOTO 00IEro oOpa3oBaHMs, U HA Pa3BUTUE
NPEACTABICHUNA O CIydyalfHbIX BEJMYMHAX W B3aUMOCBS3SIX MEXKIY HUMHU HA BaKHBIX
npUMeEpax, CIOKETHI KOTOPBIX MOYEPIHYTHI M3 OKPY’XKArolero mupa. B pesynbrare
y oOywaroumxcs  JOJDKHO — c(pOpMHpOBATbCS  MPEACTaBICHHE O  Haubonee
yIOTPEOUTENIBHBIX U OOIIMX MAaTEMATUUECKUX MOJCIISX, UCIIONb3YEMBIX JUIsl OTIMCAHMSI
AHTPOMIOMETPUYECCKUX U IEMOTpaMUeCKUX BEIMYMH, MOTPEITHOCTEH B Pa3IMUHOTO Poia
U3MEPEHUSX, JJIMTEIBHOCTH  O€30TKa3HOM  padOThl TEXHUYECKHX  YCTPOUCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUIN M MPOIIECCOB B OOIIECTRE.

B cooTBeTcTBUM ¢ yKa3aHHBIMH IIEJIIMH B CTPYKTYpe Y4eOHOro Kypca
«BeposITHOCTh M CTaTUCTHKA» Uil YPOBHSI CpeHEro o0uiero oopazoBaHusi Ha 0a30BOM
YPOBHE BBIJICTCHBI CIICIYIONIME OCHOBHBIC COJACpPXKATEIbHbIE JHMHUU: «CiydaiiHbie
COOBITHS U BEPOSITHOCTH Y, «CllydaitHble BEJIMYMHBI M 3aKOH OOJIBIINX YUCEID.

BaxxHyto dYacth y4eOHOro Kypca 3aHUMACT HW3YUYEHHUE TE€OMETPHYECKOr0 W
OMHOMMATBHOTO pacTpe/ieiCHut U 3HAKOMCTBO C WX HEMPEPHIBHBIMM aHAJIOTaMU —
MOKa3aTeIbHBIM U HOPMAJTbHBIM PACIPEACTICHUSMH.

Conepxanue yuHUU «CydaifHble COOBITHS M BEPOSTHOCTH» CIIY>KUT OCHOBOIA
s (opMUpPOBaHUS TPEIACTABICHUM O PacHpelesieHMH BEPOSTHOCTEH MEKIY
3HAQYCHUSMU CIy4YallHBIX BEJIMYMH, a TaKkKe 3Ta JIMHUS HEoOXoauMma Kak ©Oa3a
JUI M3YYCHHUS 3aKOHA OOJIBIIMX YHMCea — (PYHAAMEHTATLHOIO 3aKOHA, JEHCTBYIOIIETO
B MPUPOJIE U OOIIECTBE M MUMEIOIIECrO MareMaThueckyro (opmanuzamuto. Cam 3aKOH
OONMBIIMX YMCEN TMpeaIaracTcs B O3HAKOMHUTENIBHON (opMe ¢ MUHUMAIbHBIM
UCIIOJIb30BAaHMEM MaTeMaTH4YeCKOro popmamsma.

TeMmbl, CBS3aHHBIE C HEMPEPHIBHBIMM CAYYalHBIMHM BEIMYUHAMU, AKIEHTHPYIOT
BHUMAaHUE O0YYArOIIUXCsl HA ONMMCAHWU W M3YYCHUU CIyYalHBIX SBJICHUN C TIOMOIIBIO
HenpepbiBHBIX  (yHKIMHA. OCHOBHOE BHUMAHHWE VICNACTCS TMOKA3aTeIbHOMY U
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HOPMAJIbHOMY  PacOpelesiCHUsIM, TMPUA 3TOM MPEANONAracTcs O3HAKOMHUTEIbHOE
U3y4CHUE MaTepuaia 0e3 10Ka3aTebCTB MPUMEHSIEMbIX (PAKTOB.

OO1ee YMCIO YacoB, PEKOMEHAOBAHHBIX [UIsl M3Y4YEHHs] y4e€OHOro Kypca
«BepositHOCTh M cTatuctukay — 68 yacoB: B 10 kimacce — 34 yvaca (1 yac B Heneno),
B 11 knacce — 34 yaca (1 yac B HeZIENH0).

COAEPKXAHUME OBYUYEHUA

10 KVIACC

[IpencraBiaeHre MAAHHBIX C [OMOUIbl0 Tadmui, W auarpamMm.  Cpeanee
apu(MeTHIeCcKoe, MeAMaHa, HauOOJIbIIIEE U HAMMEHbLIEE 3HAUCHUSI, pa3Max, AUCIICPCHsI
¥ CTaHJAPTHOE OTKJIOHEHUE YHUCIIOBBIX HAOOPOB.

CrayyailHble SKCIEPUMEHTHI (OMBITHI) M CIIy4YaiHbIE COOBITHS. OJEMEHTAPHBIE
coObiTust  (Mcxofbl). BeposTHOCTH ciaydaitHoro coObiThs. BiM30CTh 4YacTOTHl U
BEPOSATHOCTU COOBITUH. CilydyaliHbIC OMBITHI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU. BEPOSITHOCTH COOBITUH B OMBITaX ¢ PABHOBO3MO)KHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMHU.

Onepanuu HajA COOBITUSIMU. TEPECCUYCHUE, OOBEAMHECHUE, MPOTUBOMOJIOKHBIC
coObiTus. J{narpamMmmsl Diiepa. Dopmynia CIOKEHUs BEPOSITHOCTEH.

YcnoBHass BEPOSTHOCTb.  YMHOXKEHHE BEpOSATHOCTEH. JlepeBo  CiaydaiHOro
sKcnepuMenTa. @opmysa noHoM BEposITHOCTH. He3aBrucHUMBbIE COOBITHSI.

KomOunaroproe mnpaBuiio ymHokeHusl. llepectanoBku u (aktopuan. Yucio
coueranuid. Tpeyronpuuk [Tackans. ®opmyna 6GuHoma HeroToHa.

bunapHblii ciay4aiiHbI OMBIT (MCHOBITAHWE), yCIEX W Heynada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUIN 10 MEPBOTo ycnexa. Cepust HE3aBUCUMBbIX
UCIIBITaHUH bepHyim.

Cnyuaiinas BennunHa. PacnipeneneHue BeposTHOCTER. JlnarpamMa pactpeacsicHusl.
[Tpumepsl pacnipeacacHUi, B TOM YUCIIE, TEOMETPUUECKOE K OMHOMHAIBHOE.

11 KUIIACC

UKCITOBBIE XAPAKTCPUCTUKH CIIYYAHHBIX BEJIMYMH: MATEMATUUYECKOE OXKUIAHUE,
JUCTIEPCHST M CTAHJAPTHOE OTKJIOHEHWE. [IpuMepbl MPUMEHEHUST MATEMATHYECKOTO
OXKMJAHWs, B TOM YHCIE B 3a1a4aX M3 TOBCEIHECBHOW >KM3HU. MaremMaTu4eckoe
OKUJAAHUEC OWHAPHOW CiydyaliHOM BEIMYMHBIL MaTeMaruyecKkoe OKUIAHUE CYMMBbI
CIIyYAiHBIX BEIMYMH. MareMarudeckoe 0KMJIAHME U JUCIIEPCUSt TEOMETPUUYECKOTO U
OMHOMMAIILHOTO PacCpeAeIICHUH.

3akoH OONBIIMX YMCEN U €r0 POJib B HAyKe, MpUpoAc U oOmmecTBe. BoiOOpoUHBIit
METOJI UCCIIEI0BAHMM.

[Ipumepsl  HEMPEPBIBHBIX — CIYYAHBIX BEJMYMH. [IOHATHE O TIJIOTHOCTH
pacnpenesieHus. 3alaud, NPUBOASAIIAC K HOPMAJbHOMY pacnpeacncHuro. [lonstue
O HOPMAJILHOM PACIIPECIICHUU.
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INPEJIMETHBIE PE3YJIBTATHBI

K koHity o0ydenus B 10 ki1acce 00y4arOUMiicst MONTYUYHUT CIAECAYIOUINE MPEAMETHBIC
PE3YIbTATHI:

YUTaTh ¥ CTPOUTDH TAOJMIIBI U AMATrPAMMBI;

ONEpPUPOBaTh MOHSATHSIMU. CpEAHEE apupMeThyecKoe, MeauaHa, HauOOoJblIee,
HAaNMEHBIIIECE 3HAYCHHUE, pa3Max MACCUBA YMCIOBBIX TAHHBIX;

ONEPUPOBATH MOHATUSAMU: CITyYalHBINA SKCIEPUMEHT (OMBIT) U CIy4aiiHOE COOBITHE,
AJIEMEHTAPHOE COOBITHE (PJIEMEHTApHBIM WCXO0J) CAy4afHOro OMbITa, HAXOAWUTh
BEPOSTHOCTU B OMBITAX C PABHOBO3MOKHBIMH CIy4ailHBIMU COOBITHSIMU, HAXOIUTh M
CPaBHUBATH BEPOSATHOCTH COOBITHI B M3YUYEHHBIX CyYalHBIX YKCIEPUMEHTAX;

HaxXoAuTh M (HOPMYJIUPOBATH COOBITUS. TEPECECYCHUE M OOBEAMHEHHE JAHHBIX
COOBITHI, COOBITHE, TPOTHBOIMOJIO)KHOE  JAHHOMY  COOBITHIO,  MOJIb30BAThCS
auarpaMmamu Disiepa u popMyJioi CI0KEHUSI BEPOSATHOCTEH TPH PEIICHUY 3a/1a4;

ONEpPUPOBAaTh MOHSATUSMHU. YCJIOBHAsI BEPOSTHOCTb, HE3aBUCUMBIC COOBITHS,
HAXOJUThb BEPOSTHOCTH C TMOMOIIBIO TMPaBUIa YMHOXKEHHS, C MOMOIIbI JepeBa
CIIy4allHOT'O OIBITA,

OPUMEHSITh KOMOWHATOPHOE MPABUJI0 YMHOXKECHHUS NP PEIICHUH 334,

ONEpPUPOBATh MOHATHSIMHU. HCIBITAHUE, HE3aBUCUMBIE HUCHBITAHUS, CEpUs
UCTIBITAHUH, YCIIEX U HEYAaua, HAXOAUTh BEPOSATHOCTU COOBITHI B CEPUM HE3aBUCUMBIX
UCTIBITAHUH 10 IEPBOTO YCIEXA, HAXOAUTh BEPOSITHOCTUA COOBITUN B CEPUU UCIIBITAHUNA
bepuymnu;

ONEpPUPOBATh MOHITUSIMM: CydaiiHas BEIMYMHA, PACTIPENCIICHUE BEPOSTHOCTEH,
quarpaMma pacrpeacsicHusl.

K konny oO0ydenus B 11 kiacce oOydaronuiics NOAYYHUT CIEAYIOIUE TPEIMETHBIE
PE3yJILTaTh:

CPaBHMBATHL BEPOSTHOCTHU 3HAYCHUN CIYYAHON BEJIMYUHEI 110 PACHIPEACIICHUIO WU
C IIOMOIIBIO AUArpamMM;

OIIEPUPOBATH MOHATUEM MATEMATUYECKOTrO OJKUIAHUs, IPUBOJUTL MPUMEPBI, KaK
NPUMEHSETCS  MATEeMaTH4YECKOE  OKHMJAHUE  CIIyYalHONH  BEIWYMHBI  HAXOAWTH
MaTEMaTUYECKOE OXKUAAHUE IO TAHHOMY PacIpeleICHUIO,

UMETH MPEICTABICHUE O 3aKOHE OOJBIINX YUCET,

UMETH NPEACTABIIEHUE O HOPMAJIbHOM PaClpelIeIICHUM.
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10 KNTACC
HaumenoBanue paznena  |KommuectBo OCHOBHOE coAepKaHKe OCHOBHBIE BUJIbI IEATEIBHOCTH
(TeMbI) Kypca 4acoB oOyuaroumxcs
[ IpeacraBiieHAe TaHHBIX 4 IIpeacraBieHne TaHHBIX C TOMOLIBIO M3Baekars nHGOpMALHIO 13 TaOIUIL
1 ONMCATENbHAs CTaTUCTUKA tabmui 1 quarpamm. Cpeanee ¥ IMarpaMM, HCHOJIb30BATh TaOIHLIbI
apu(pMeTUUIECKOE, MENAHA, U JUarpaMMmBbl JJIs IPEACTABIICHUS
HauOONbIIEE U HAMMEHBIIIEE CTaTUCTUYECKUX JTAHHBIX.
3HAYEHUsI, pa3Max, IUCIIEPCUs, Haxoautsb onucaresbHbIE
CTaHAAPTHOE OTKJIIOHEHUE YHACITIOBBIX XapaKTEPUCTUKU JAHHBIX.
HAaOOPOB BoiaBurarb, KpUTHKOBATH FHIOTE3bI
0 XapakTepe CiIy4ailHOW N3MEHYUBOCTH
1 onpeaensronmx € pakropax
CnydaliHbI€ OIBITHI 3 CnyyvaifHbIE S5KCIEPUMEHTHI (OTIBITHI) Boigessite Ha npuMepax CiyvaiiHeie

1 CTy4ailHbIe COOBITHS,
OIBITHI ¢ PABHOBO3MOKHBIMH
PIIEMEHTAPHBIMU UCXO0JIaM U

U CiyvaitHbie COOBITHSI.
DNEMEHTAPHBIE COOBITUS (MCXO/BI).
BeposTHOCTB citydaliHOro COOBITHSI.
BeposiTHOCTH COOBITHI B OMBITaX

C PABHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMH.
[TpakTyeckas padota

COOBITHSI B OIUCAHHOM CJTy4alHOM
OTIBITE.

DopMYyJHPOBATH YCIIOBUS MPOBEACHUS
CIIy4ailHOT'O OITBITA.

Haxoauts BEpOSTHOCTH COOBITHIA

B ONBITaX ¢ PABHOBO3MOKHBIMHU
HCXOJIAMH.

MoaesupoBarThb OIbITHI

C PABHOBO3MOKHBIMH SJIEMEHTAPHBIMH
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UCXO/IaMU B XOJI€ MPAKTHYCCKOM
padoThHI

Onepatmu Haj COOBITHSMH,
CJIIO’KEHUE BEPOATHOCTEN

Onepatu Haa COOBITUSIMM:
nepeceyeHue, 00beAUHEHUE COOBITUH,
MPOTUBOIOJIOKHBIE COOBITHS.
Juarpammel Diiniepa. @opmyna
CJIO)KEHHUSI BEPOSITHOCTEN

Ncnonb3oBaTh auarpaMMsl Dijepa
Y CJIOBECHOE OIMUCAHUE COOBITUI
st OPMYSIMPOBKHM M U300 PAKEHUS

OOBEAMHEHUS ¥ TIEPECEUEHUST COOBITHIA.

Pemats 3aaa4m ¢ UCNOIB30BAHUEM
(OpPMYJIBbI CIIOKEHHS BEPOSITHOCTEM

Y C10BHAs BEPOATHOCTD,
JIEPEBO CIIyYaHHOr O OIIBITA,
(dopmya monHOR
BCPOSITHOCTH

1 HE3aBHUCHUMOCTb COOBITUIA

Y clIOBHAst BEPOATHOCTb. Y MHOYKEHUE
BEPOATHOCTEN. [lepeBo Ciiy4aifHOr O
skcriepuMenTa. dopmyiia MoMHON
BEPOITHOCTU. HezaBuCUMBbIE COOBITHS

Pemiate 3a7a4H HA HAXOXKICHUE
BEPOATHOCTEH COOBITUIA, B TOM YMCIIE
VCIIOBHBIX C ITOMOIIIBIO JIEpeEBa
CJIIy4ailHOT'O OITBITA.

Onpeaeasitb HE3ABUCUMOCTh COOBITUI
1o (popmylie ¥ O OpraHu3aLu
CIIy4ailHOT'O OITbITa

DJIEeMEHTbl KOMOWHATOPUKU

KomGunaropHoe npasuio
yMHOKeHUs. [lepecTtaHoBKH

1 (pakropuan. Yucio CoueTaHui.
Tpeyroneauk [lackaiss. @opmyna
ounoma HeroToHa

Hcnons30BaTh NpaBUiIo0 YMHOKEHUAS
JUTSI TIEPEYUCIICHUS COOBITHIM

B CJIYYailHOM OIIBITE.

IHHoab30BaTbes GopmyIioii

1 TpeyrojibHUKOM [ lackaiis

JUTSL OIIPENIETICHUS] YU CIIa COUYETaHUM

Cepun mocae10BaTEIbHbBIX
MCIIBITAHU A

buHapHBINA clty4ailHbIi ONBIT
(MCIIBITAHKE), YCIIEX U HEYAYA.
HesaBucumble ucnbitanus. Cepus
HE3aBUCHUMBIX UCIIBITAHUNA 10 IEPBOTO

Pa30uBarh CI0KHBIE SKCITEPUMEHTHI
HA OTJENbHBIC UCIBITAHUSL.
OcBanBaTh NOHSATHS . UCTIBITAHUE,
cepusi HE3ABUCUMBIX UCIIBITAHUIA.
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ycnexa. Cepust HE3aBUCUMBIX
UCTIbITAaHUIA bepHyuiu.
[TpakTrueckas padota

C MCIOJIb30BAHUEM BJICKTPOHHBIX
TadIUIY

IpuBoauTH NpUMeEPHI CEPUi
HE3aBUCUMBIX UCIIBITAHUA.
Pemateb 3a7a4m Ha NTOUCK
BEPOSATHOCTEH COOBITHIA B CEPUU
UCOBITAHWM 10 TIEPBOrO ycmexa

U B CEPUSX UCIIBITAHUIN bepHysuH.
M3yuars B X04€ NPAKTHYECKOMH
padoThI C UCIIOJIBL30BAHUEM
AJIEKTPOHHBIX TAOIHIL BEPOSTHOCTH
COOBITUI B CEPUAX HE3ABUCUMBIX
MCHBITAHU A

City4aiiHble BEJTMYUHBI
W PaCIPECIICHHUS

CiyvaiiHas BeJIMUMHA.
Pacnipenenenne BEpOSATHOCTEH.
Juarpamma pacnpeaeneaust. Cymma

H IIPOU3BCACHUC CHy‘I&ﬁHHX BCIIMYHH.

IIpumMepsl pactpeaesieHui, B TOM
YUCJIE TEOMETPUYECKOE
1 OMHOMUAIBHOE

OcBauBaTh NOHSTHSL: ClTyYaiHas
BEJIMYMHA, pacpeacsiCHUE, TadInna
pacrpeneNenus, 1uarpaMma
pactupeesieHus.

IIpuBoauTH NpUMeEpPHI
pacrpeneneHuii, B TOM YUCIIE
TreOMETPUYECKOTO B OMHOMHAIILHOTO.
CpaBHuBaTh pacnpeacicHus
CIIy4ailHbIX BEJIMYUH

Haxoauts 3HaUYEHUS CyMMBI

H OIPOU3BCACHUA CHy‘I&lfIHBIX BCJIMYHH.

CrpouTtsb u pacno3HaBaThb
reOMETPUYECKOE U OMHOMHUATIBHOE
pacrpeneneHue
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[ToBTOpeHKE, 0000IEHME, 5 OnwucarenbHas CTaTUCTHKA. IHoBTOPSATH U3YYEHHOE
cUCcTeMaTu3alus 3HaHul Cry4aifHbIC OMBITHI U BEPOSATHOCTH Y BBICTPAUBATh CUCTEMY 3HAHU I
ciydaiHbIX coObITHH. Onepaiyu Haj
COOBITHSIMH. DJIEMEHTHI
KOMOMHATOPUKH, CEPUU HE3aBUCUMBIX
HUCHBITAHUM
OBILEE KOJIMYECTBO 34
YJACOB I10 ITPOI'PAMME
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11 KIIACC
Hammenosanue pasaena  |[KoauyecTBo OCHOBHOE CcOACPMKAHUE OCHOBHBIC BUIBI ACSTEILHOCTH
(TeMBbl) Kypca 4acoB oOyuaroumxcs
MareMaruyeckoe 0)KuIaHue 4 [Ipumepsl npuMEHEHUs OcBauBarth [NOHATUE MATEMATUYECKOTO

CIIy4aiiHO# BEJIMYNHBI

MaTeMaTUYECKOrO OXKUTAHUS
(cTpaxoBaHue, JoTEPE ).
MaremMaTuuecKoe 0KUIAHUE CYMMBI
CIIyYalHBIX BEJIUYHH.
MareMarnyecKoe 0’KUIaHNE
reOMETPUYECKOr0 1 OMHOMHUAIBHOTO
pacnpeneacHui

O)KU JaH WS

IIpuBoauts 1 00CyKaaTh IPUMEPHI
OPUMEHEHUS MaTEMATUYECKOTO
OJKUIAHUsI. BEIUUCIATH
MaTeEMaTUYECKOE OXKUAAHUE.
HNcnonb30Barn MOHIATHE
MAaTEMAaTUYECKOrO O’KAIAHUS A €T0
CBOMCTBA MPH PEILICHUM 3a1a4.
Haxoaurts 1o u3BecTHBIM (PopMynam
MAaTEMaTUYECKOE OXKUJAHUE CYMMBI
CIIyYailHBIX BEJIMYHH.

HaxoauTts 1o u3BecTHBIM (PopMynam
MaTEMaTUYECKUE OXKUAAHUS CITyYaiHbIX
BEIIMYMH, UMEIOLIUX TEOMETPUUECKOE
¥ OMHOMUAJIBHOE pacnpeaciiCHUs
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Jlucriepcust U CTaHAAPTHOE 4 Jlucriepeus U CTaHAAPTHOE OcBauBarh MOHATHS. AUCTICPCHUS,
OTKJIOHEHHE CIIy4ailHOM OTKJIOHEHHE. Jlucnepcun CTaHIaPTHOE OTKJIOHEHUE CIIyYaiHOMN
BEJIMYMHBI rEOMETPUUYECKOTO U OMHOMHUAJILHOTO BEJIUYUHBI.
pacnpeneneHus. Haxomurs aucnepcuto
[IpakTrueckas padora 10 pacipeIeICHUIO.
C UCIIOJIB30BAHUEM DJIEKTPOHHBIX HaxoauTth 1o u3BeCTHBIM (popmyJiam
TaOmnuIy JUCIIEPCUI0 T€OMETPAUECKOI0

1 OMHOMUAJILHOTO PaCIPECIICHUS,
B TOM YHCJIE B XO/I€ MPAKTUUECKOMH
PadOTHI C UCNOJIL30BAHUEM
AIEKTPOHHBIX TAOJIUIL

3aKoH OOJBIIMX YHCET 3 3axoH OonpmMX yKcen. BeIOOpOUHbI | 3HAKOMHTBCS C BBIOOPOYHBIM METOIAOM
METO UCCIIEA0BAHUIA. UCCIIEOBAHUS COBOKYITHOCTU JAHHBIX.
IIpakTrueckas padora M3y4arp B X0/1€ IPAKTUYECKON pabOTHI
C MCIOIB30BAHNUEM DJIEKTPOHHBIX C MCIIOJIb30BAHUEM DJIEKTPOHHBIX
TadImIy TaOMUL TPUMEHEHUE BEIOOPOYHOTO

MCTOAa UCCIICAOBaHUA

HenpepbIBHBIE ClTydaiiHbIE 2 [TpuMepsl HEMPEPBIBHBIX CITyYalHBIX OcBanBaTh MOHATHUS. HENPEPHIBHAS

BEJIMYMHBI (PACTIPECIICHHS ) BeMMYMH. OYHKIUS IJIOTHOCTH cllydaiiHasi BEIMYMHA, HEPEPBIBHOE
pacnpeneneHus. PaBHomepHoe pacnpeneneHue, GyHKIUs TUIOTHOCTH
pacnpeseneHue U ero CBOMCTBA BEPOSTHOCTH.

IIpuBoAUTHL PUMEPHI HEMPEPHIBHBIX
CIIyYailHBIX BEJIMYMH.
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Haxoautb BEpOSTHOCTH COOBITHIA
0 JJAaHHOM (DYHKIIMHU TJIOTHOCTH, B TOM
YHUCJIE PABHOMEPHOTO pacpeeICHuUs

HopmanieHOE pacnipenenenue 2 3agaun, TPUBOIAIIME K HOpMAIBHOMY | OCBauBaTh MOHATUS. HOPMAIBHOE
pacnpeneneHnto. OyHKIus pacrpeneneHue.
IUIOTHOCTH M CBOMCTBA HOPMAJILHOTO BoiaeasiTh 0 ONMUCAHUIO CTyYaiiHbIe
pacnpeneneHus. BEIIMYMHBI, PACIIPEACIIEHHBIE
[TpakTrueckas padorta 10 HOPMAJILHOMY 3aKOHY.
C UCIOJIb30BAHUEM BJIEKTPOHHBIX IIpuBoauTs npuMepsI 3a1a4,
TadImI MPUBOJALLUX K HOPMAIILHOMY
pacnpeaeneHuto. Haxoaure 4nciioBbIe
XapaKTEPUCTUKU HOPMAIBHOT O
pacrpeneseHust o U3BECTHBIM
(dopmyiam.
PemaTh 3a/1a4u, CBI3aHHBIC
C IPUMEHEHUEM CBOWCTB HOPMAIBHOIO
pacrpeneneHuii, B TOM YUCIIE
C UCMOJIBb30BAHUEM BIIEKTPOHHBIX
TabIMIY
[ToBTOpenue, 0000mEHNE 19 IIpencraBiieHre TaHHBIX € TOMOLIBIO IToBTOPATH U3YYEHHOE U BHICTPAUBATH

U cUcTeMaru3alusg 3HaHui

TabJIMIL U AMArpaMM, ONUCATENbHAS
CTATUCTUKA, OMBITHI

C PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITHUSIMH,
BBIYKCIIEHUE BEPOSITHOCTEH COOBITHIA

CHUCTEMY 3HAHUH
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C MpUMEHEHUEM POopMy

¥ rpa)ueCcKX METOJIOB
(KoOpAMHATHAsI psiMast, JEPEBO,
avarpaMma Jitsiepa), ciiydaiHbie
BEJIMUMHBI U PACTIPE/ICIICHUS,
MaTeMaTU4eCKOE OKUaHNE
CIIy4aifHON BEJIMYUHBI

OBILEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

34
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