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OenepanpHas pabodas mporpaMMa To ydyeOHOMY mpeaMmery «MaremaTukay
(yriyOsn€HHbBIN ypoBeHb) (IpeaMeTHas obsacts «MaremaTtrka u nHpopMaTukay) (naiee
COOTBETCTBEHHO — IIpOorpaMma o MaTeMaTHKe, MATEMaTUKa) BKIIOYAET MOSCHUTEIbHYIO
3aIllUCKY, COJEpXaHHe OOyuyeHUs, IUIAHUPYEMbIE pe3yJbTaTbl OCBOEHHUS MPOrPaMMBbI
10 MaTeMaTHKe, TEMAaTUYECKOE MIAHUPOBAHME.

[TosicHuTenbHas 3aMKcKa OTpaskaeT OOIKE LIEeTU U 331a4d U3y4eHHs] MaTeMaTHKH,
XapaKTEPUCTUKY TCUXOJIOTMYECKUX MPEANOChUIOK K €€ M3Y4YeHHI0 O0y4arolUMMUCH,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TaKXe IMOAXOJbl K OTOOpY COAEep>KaHufi,
K OINpEACNICHUIO IUIAHUPYEMBIX pPE3yJbTaTOB M K CTPYKType TEeMaTH4eCKOro
TUTAHUPOBAHUS.

Conmepxanue 00ydeHHS PpacKpbIBaeT COJAEp)KaTeJIbHbIE JUHUH, KOTOPHIE
npeuIaratoTest sl 005S3aTelbHOr0 M3Y4YeHHs B KaKJIOM KJacce Ha YPOBHE CPEIHEro
o01iero ooOpa3oBaHuUs.

[Inanupyemplie pe3yJbTaThl OCBOECHHSI MNPOrpaMMbl MO MAaTEMAaTHKE BKIIIOYAKOT
JUYHOCTHBIE, METAlpPEIMETHBIE PE3yJIbTaThl 3a BECh NEpUO] OOyYEHHUS Ha YpPOBHE
cpeaHero oOwEero o0pa3oBaHUs, a TAKXKE MPEIMETHBbIE JOCTHXKEHHS OOydyarolerocs
3a KaXbli IOl 00y4EHUsI.

HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma o MaremMatuke yriayoJa€HHOTrO YPOBHS JJisi OOy4YarOIIMXCs HA YPOBHE
cpenHero oOmero oOpaszoBanus paszpadoraHa Ha ocHoBe PI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHHWI, TMPEABIBISIEMBIX K MaTEMaTUYECKOMY
0o0pa3oBaHUIO0, W TPAIULUNA POCCUIICKOTO 00pa3oBaHus. Peanuzanusi mporpaMmbl
Mo  MareMmaTruke  oOeclieynBaeT  OBJIAJICHWE  KIFOUYCBBIMH  KOMIICTCHITUSMU,
COCTaBIIIIOIIMMH  OCHOBY JUISI CaMOpPa3BHTHS H  HEMPEPBHIBHOTO 00pa3oBaHUA,
I[EJIOCTHOCTH OOIIEKYIbTYPHOTO, IMYHOCTHOTO ¥ TTO3HABATEILHOTO PA3BUTHS JINYHOCTH
00 yJarommuxcsl.

B mporpamme 1mo Marematrke y9TeHbl €U U TojokeHus «KoHIenuu pa3BuTus
MareMaTtuyeckoro ooOpasoBanusi B Poccuiickoit ®Pepepaunn». B coorBeTcTBUH
C Ha3BaHMEM KOHIIEMIIUA MaTeMaTH4eckoe 00pa3oBaHue JOJKHO, B YaCTHOCTH, PELIaTh
3ajayy oOecrieueHrs HEeoOXOAMMOro CTpaHe uucia O0ydaroluxcs, MaTreMaThyecKas
MOJITOTOBKA KOTOPBIX JIOCTaTOYHA IS TPOJOJDKEHHUs 00pa3oBaHMs IO Pa3TUYHBIM
HaIPaBJICHUSIM, BKJIIOYAs MPErnojaBaHue MaTeMaTUKHU, MaTeMaTUYECKUE UCCIIEIOBAHMS,
paboty B cdepe MHPOPMAIIMOHHBIX TEXHOJIOTMH M JPYrux, a Takke OOecTeueHUs
JUTSI K&KIIOTO 00 YJarOIIETOCsl BO3MOXXHOCTH JOCTHIKCHHSI MaTEMaTHYECKON MTOATOTOBKH
B COOTBETCTBHHM C HEOOXOJUMBIM €My ypOoBHeM. VIMEHHO Ha pemieHue 3TUX 3a7ad
HaIleJIeHa IporpaMMa 1o MaTeMaTHKe YriyOJa&éHHOTO ypORBHSI.

B snoxy mudpoBoit Tpanchopmanuu Bcex cep HeTOBEYECKOW NeATeTbHOCTH
HEBO3MOXXHO CTaTh OOpPA30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  XOpOoIlei
MaTEeMaTUYeCKON MOATOTOBKH. JTO OOYCJIOBIIEHO TEM, YTO B HAIIM JHHU PACTET YUCIO
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CHEIUANILHOCTEN, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHUEM MAaTeMaTHKHU:
u B cepe 2KOHOMUKH, U B OHU3HECE, U B TEXHOJOTUUECKUX O0JACTIX, U JlaxKe
B TyMaHUTapHbIX cdepax. Takum oOpa3zom, Kpyr OOydaroUmIuxcs, ISl KOTOPBIX
MaTeMaThKa CTAaHOBUTCA 3HAUYMMBIM IMpeAMEToM, (yHAaMeHTOM 00pa3oBaHMs,
CYIIECTBEHHO pacmupsieTcs. B Hero BXoasiT He TOJNBKO O0y4aromuecs, MIaHuPYIOue
3aHUMAThCS TBOPUECKOW W HCCIIENOBATEIbCKON pabOTOM B 00JIACTH MaTeMaTHKH,
uHpopMaTuku, GU3MKU, IKOHOMUKHU U B APYrUX 00JIACTSIX, HO U T€, KOMY MaTeMaTHKa
HY’)KHa JIJI UCTIOJIb30BaHUS B IPOQECCUsIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpukianHas 3HAYUMOCTH MaTeMaTUKH OOYCJIOBJIEHA TeM, 4TO €€ MpeIMETOM
ABJISIIOTCS yHIAMEHTAIbHBIC CTPYKTYPhI HAIIErOo MHpa: MPOCTPAHCTBEHHBIE (HOPMBI U
KOJIMYECTBCHHBIE  OTHOIICHUS, (YHKIMOHAJIbHBIE 3aBUCUMOCTH W  KAaTErOpUH
HEONPENENEHHOCTH, OT MPOCTEHIINX, YCBAaUBAEMBbIX B HEMOCPEJICTBEHHOM OIBITE,
JI0 TOCTAaTOYHO CIIOKHBIX, HEOOXOJUMBIX ISl pa3BUTUSI HAYYHBIX M TEXHOJOTUYECKUX
ujen. be3 KOHKpPEeTHhIX MaTEMAaTUUYECKUX 3HAHUW 3aTPYJHEHO MOHUMAHHUE MPUHIIUIIOB
YCTPOWCTBA M HMCHOJIb30BAHHSI COBPEMEHHON TEXHHUKH, BOCIPUATHE U HUHTEPIPETALIMS
pazHOOOpa3HOM  COLMANBHOM, HSKOHOMUYECKOH, MOJUTHYECKOM  HH(OpMaIuu,
Manod(PeKTUBHA TMOBCEIHEBHAS MpaKTUYecKas IesTelbHOCTh. Bo MHormx cdepax
npodhecCUOHANBHOM IS TEIbHOCTH TPEOYIOTCS YMEHUS BBIIOTHATH PACUEThI, COCTABIISATh
QITOPUTMBI, TPUMEHSATH (POPMYJIbI, IPOBOJUTH TE€OMETPUUYECKHUE UBMEPECHUS U
MOCTPOCHHUS, YUTATh, 00padATHIBATH, MHTEPIIPETUPOBATH U MIPEACTABIATH HH(OPMALIUIO
B BUJIE€ TAOJIUI], TMarpaMM U rpa)ukoB, TOHUMATh BEPOSITHOCTHBIN XapaKTep ClIydaHbIX
COOBITHIA.

OnHOBPEMEHHO C paclMpeHueM cdep MPUMEHEHHS MaTeMaTUKH B COBPEMEHHOM
obmiectBe Bc€ Oojiee BaKHBIM CTAHOBUTCS MAaTEMAaTHYECKUW CTWJIh MBIIUICHHUS,
MPOSIBJISIIOIINICS B ONpENEICHHBIX YMCTBEHHBIX HaBblkax. B mporecce u3ydeHus
MaTeMaTUKU B apCeHal NMPUEMOB U METOJOB MBIIUICHUS YEJIOBEKa E€CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIMS U ASAYKIHUs, 0000IIeHHe U KOHKPETU3allKs, aHAINU3 U
CUHTE3, KJIacCHU(pUKALM U CUCTEeMaTu3alus, adcTparupoBaHue U aHanorus. OObeKThI
MaTeMaTUYECKUX YMO3aKJIIOUEHUM, TMpaBUIA HMX KOHCTPYMPOBAHMS PACKPBIBAIOT
MEXaHW3M  JIOTHYECKHMX  TOCTPOCHHM,  CIOCOOCTBYIOT  BBIpAOOTKE  YMEHUSA
dbopMyrpoBaTh, 00OCHOBBIBATh M JIOKA3bIBATh CYKICHHS, TEM CaMbIM (DOPMHUPYIOT
JIOTUYECKUN CTWIb MbIIUIeHUs. Benymas ponb NOpUHANICKUT MaTeMaTHUKE
B ()OPMUPOBAHUU AITOPUTMUYECKOM KOMIOHEHTHI MBIIUICHUS U BOCIIUTAHUU YMEHUMN
JNEUCTBOBaTh MO 3aJJaHHBIM  AJTOPUTMAaM, COBEPIICHCTBOBATh H3BECTHBIE U
KOHCTpYMpOBaTh HOBbIE. B Tmponecce pemieHust 3aJad — OCHOBBI JJIA OpraHU3aluu
y4eOHOM JEeATEeNbHOCT Ha YpOKaX MAaTeMaTUKd — pa3BUBAIOTCS TBOpYECKas U
MPUKJIAJIHAS. CTOPOHBI MBIILJICHUS.

OOyueHnne matemMaTuke Aa€T BO3MOXHOCTh Pa3BHBATh Y OOy4alOIIUXCS TOYHYIO,
palMoHaIbHYI0 U MH()OPMATUBHYIO peYb, YMEHUE OTOMpPATh HamOoJiee MOAXOASIINE
S3BIKOBBIE, CUMBOJIMUECKHUE, TpapuUecKhe CpeACTBa [Jis BBIPAKCHUS CYXKICHUU U
HarJISIAHOTO UX MPEICTaBICHUS.
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HeoOxoauMbpIM KOMITIOHEHTOM OOIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAHHH
ABIIIETCA 00LIEe 3HAKOMCTBO C METOIaMU TIO3HAHUS ICUCTBUTEILHOCTH, MPEACTABICHUE
O MpEeAMETE M METOJAE MAaTEMaTUKH, €ro OTIMYMIX OT METOJOB ECTECTBEHHBIX U
IYMaHUTAPHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHHUS MaTeMaTUKH JUIl pelIeHUs
HAy4YHBIX U MPUKJIAIHBIX 3a7a4. Takum o6pa3oM, MaTeMaTuyeckoe 00pa3oBaHUE BHOCUT
CBOM BKJIaJl B pOpMUpPOBAHUE OOIIEH KYIbTYPhI YEIOBEKA.

N3ydeHne MareMaTWKu CIOCOOCTBYET ACTETHHYECKOMY BOCIUTAHHUIO YEJIOBEKA,
NOHUMAHUIO KpacoThl M U3SIIECTBA MAaTEMAaTUYECKUX PACCYXKIACHUH, BOCIPUSATHUIO
reoMeTpruueckux GopM, YCBOCHHIO UAEH CUMMETPHH.

[TpuopureTHbIMU LIESIMU 00yueHuss MmaTemaTuke B 10—11 kinaccax Ha yriyOJI€HHOM
YPOBHE MTPOJOJIKAIOT OCTABATHCS:

(GopMHUpPOBAaHUE LEHTPAIBHBIX MaTEeMATUYECKUX TMOHATHH (YHMCIO, BEIUYHUHA,
reomeTpuyeckas ¢Gurypa, TmEpeMeHHas, BEPOSITHOCTb, (YHKIHsS, MPOU3BOAHASA,
UHTErpai), 00ecIeynBaIOLINX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTH MaTEMaTHUYECKOTO
oOpa3oBaHMs 00y4aOIINXCS;

NOJBEACHUE OOYyJalOIMXCd Ha JOCTYHHOM JJIsi HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPYXKAIOLIEro MUpa, HIOHUMAaHUI0 MaTEMATUKH KaK YacTH
0011el KyJIbTYpbl UEIOBEUECTBA;

pa3BUTHE WHTEJUIEKTYAJIbHBIX M TBOPYECKHUX CHOCOOHOCTEH OO0ydarommxcs,
MO3HABATEJIbHON aKTHMBHOCTHU, MCCIEAOBATEIIbCKUX YMEHHI, KPUTUYHOCTH MBIIUICHHS,
MHTEpeca K U3yYCHHUIO MaTEMaTUKH;

(GopMupoBaHuEe (PYHKIIMOHAIBHONH MaTeMaTUYecKOW TI'PaMOTHOCTH: YMEHHUS
pacrno3HaBaTh MAaTE€MATHYECKHE AaClEeKTbl B PEAJIbHBIX JKU3HEHHBIX CHUTYaLUSAX
U TpU HU3YYEHUU JIPYTUX YUeOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (QOpMyIMpoBaTh KX Ha SA3bIKE MaTEeMAaTUKH U  CO3/aBaTh
MaTeMaTU4YeCKHe MOJIEIH, MPUMEHSITbh OCBOEHHBIM MaTeMaTUYECKUW  ammapaT
JUI pELICHUsl MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ay, MHTEPIPETUPOBATh U OLICHUBATH
HOJTyYEHHBIE PE3YyJIbTaThI.

OCHOBHBIMM JIMHUSIMU cofiepkanus MaremMaTuku B 10—11 kiaccax yriy0si€HHOro
ypOBHA sBISIOTCA: «Umcma w©  BeIUHMCICHUS», «Anredbpa» («Anredpanmdeckue
BBIPQXEHUS», «YPAaBHEHUS U HEPABEHCTBa»), «Hawama maTeMaTH4eCKOro aHain3ay,
«leomerpus»  («['eomerpuueckne ¢urypsl U UX  CBoicTBa», «VI3mepenue
TEOMETPUYECKUX BEIMYHMH»), «BeposTHOCTH M cTarucTUKay. JlaHHbIE JWHUU
pa3BUBAIOTCA MApAIIEIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OAHAKO
HE HE3aBUCHUMO OJ[HA OT APYTOM, a B TECHOM KOHTAKTE U B3auMoaeictsuu. Kpome storo,
UX OOBEIUHSET JIOTUYECKash COCTaBIIAIOLIAS, TPAJUIMOHHO MNpPUCYIlas MaTeMaTHKE U
IIPOHM3BIBAIOIIAS BCE MATEMAaTHMYECKHME KypChl UM COJEp)KaTeibHbIE  JIMHUMU.
ChopmynupoBannoe Bo ®I'OC COO tpeboBaHNEe «yMEHUE ONEPUPOBATH MOHITUSMHU:
OIpe/ieJICHHEe, aKCHuOMa, Teopema, CJEICTBHE, CBOMCTBO, MPU3HAK, J0KA3aTEIbCTBO,
paBHOCWJIbHBIE  (DOPMYITUPOBKH, yMeHue  QgopMmynupoBatb  oOpaTHOe U
MPOTUBOMOJIOKHOE  YTBEPXKACHHE, MPUBOAUTH MPUMEPHl W KOHTPIPHUMEPHI,
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UCTOJb30BaTh METOJ MaTeMaTHUYeCKONM HHIYKIMH, MPOBOJIUTH JIOKa3aTEeJIbHbIE
paccy)kIeHusT Tpud peHIeHMH 3ajad, OlLEHUBATh JIOTUYECKYI0 TMPaBUIHLHOCTH
paccyXJIeHU» OTHOCUTCS KO BCEM Y4YEOHBIM KypcaM, a (JOpMHUPOBAHUE JIOTMYECKUX
YMEHUH paclpelessieTcss Mo BCeM TrojaM OOYy4eHHs Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusI.

B coorBerctBun ¢ ®I'OC COO maremaTuka sBiIseTcs 00s3aTeIbHBIM MTPEAMETOM
Ha JaHHOM YypoBHe oOpa3oBaHus. Hacrosmel mnporpaMMoll 1O MaTeMaTHKE
npenycMaTpUBaeTCsl U3ydyeHHe ydeOHoro mpeamera «MaremaTuka» B paMKax TpEX
y4eOHBIX KYypcOB: «Anredpa M Hayaja MaTeMaTU4YecKOro aHamuza», «['eomerpus»,
«BeposTHOCTh M cTaTtucTukay. dopmMupoBaHue JOTMYECKUX YMEHHUH OCYILECTBISAETCS
Ha TPOTSDKEHWU BCeX JIeT OOydeHHs Ha YpOBHE CpeaHero ooimiero oOpa3oBaHMs,
a SJIEMEHTHl JIOTMKH BKIIOYAIOTCS B COJEpYKAaHHE BCEX HA3BAHHBIX BBIIIE YU4€OHBIX
KYpPCOB.

OOmiee KOMMYECTBO YacOB, HANPABICHHBIX HA U3YYEHHE MAaTeMaTUKH
Ha yriryosieHHoM ypoBHE — 544: B 10 kitacce — 272 yaca (8 yacoB B Hezento), B 11 kimacce —
272 yaca (8 4acoB B HEZEIIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPE/IHEI'O OBLIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

1) rpaIaHCKOr0 BOCTIUTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3ULKK OOydYarolerocss Kak akTUBHOIO U
OTBETCTBEHHOI'0 YJIEHA POCCHUUCKOro OOLIeCTBa, MPEICTaBICHUE O MaTeMaTHYEeCKHX
OCHOBax ()yHKITMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SIBICHUHN, IPOIEAYP TPAKITAHCKOTO
oO1ecTBa (BbIOOPHI, OMPOCHI U JIPYroe), YMEHHUE B3aUMOACHCTBOBAThH C COIUATLHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX QYHKIUSIMHU U Ha3HAYCHUEM;

2) MAaTPHMOTHYECKOT 0 BOCIIUTAHUS:

chOPMHUPOBAHHOCTh ~ POCCHUUCKOW TPAKIAHCKOW HMIACHTHUYHOCTH, YBaXXCHUS
K TMPONUIOMY M HAaCTOSIIEMY POCCUUWCKOM MAaT€MaTHWKH, LEHHOCTHOE OTHOIICHUE
K JIOCTHXKEHUSIM POCCHMCKMX MAaTEMAaTUKOB M POCCUUCKOM MATEMATHYECKOW IIKOJIbI,
UCIIOb30BAaHUE OATHX JOCTIDKCHHMH B JIPYrUX HaykKaX, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHNSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoaa, CPOpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, 3THYECKOrO IOBEACHMS, CBSI3aHHOIO C MPAKTUYECKHUM
IIPUMEHEHUEM JOCTHKEHUN HAyKH M JIEATEJIBHOCTBIO Y4YEHOrO, OCO3HAHUE JIMYHOI'O
BKJIa/Ia B IOCTPOECHUE YCTONYMBOIO OYIyIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

JCTETUYECKOE OTHOLICHHWE K MUpPY, BKJIOYAas OCTETUKY MaTeMaTHUYECKUX
3aKOHOMEpHOCTEW, OOBEKTOB, 3aJay, pEHICHHWH, pacCyXJAeHUuH, BOCIPUUMYUBOCTH
K MaTeMaTUYE€CKUM acCIIeKTaM Pa3InYHbIX BUJIOB UCKYCCTBA;

5) puznyeckoro BOCIUTAHNS:

CcOPMHUPOBAHHOCTH YMEHHUS MPHMEHSITh MaTeMaTHYeCKUE 3HAHUSA B HMHTEpecax
37I0pOBOr0 M 0Oe30macHOro o0pas3a >KH3HH, OTBCTCTBCHHOE OTHOIICHHE K CBOEMY
370pOBBIO  (370pOBOC MMHUTAaHUE, COATAHCUPOBAHHBIA PEKUAM 3aHATHH M OT/AbIXa,
peryispHas Gu3nyecKass akTHBHOCTb), (PH3HMUECKOE COBEPIIICHCTBOBAHKME MPH 3aHATHIX
CIIOPTHUBHO-03I0POBUTEIBHOMN 1EATCILHOCTHIO;

6) TPy10BOI'0 BOCTIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHUE LIEHHOCTU TPYAOIIOOUS, UHTEPEC K Pa3InYHbIM
chepam mpodeccCHOHANBHOM NEATENbHOCTH, CBSI3aHHBIM C MaTeMaTukod u eé
NPUWIOKEHUSIMU, YMEHUE COBeplIaThb OCO3HAHHBIM BbIOOp Oyaymiei mnpodeccun u
peain30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIaHbl, TOTOBHOCTH M CHOCOOHOCTH
K MaTeMaTH4eCKOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUU BCEU KU3HH,
TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEUICHUH MPAKTUYECKUX 3a7a4 MATEMaTUYECKOU
HaIPaBJIICHHOCTH;
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7) DKOJIOTHYECKOI'0 BOCITUTAHUS :

c(hOpMUPOBAHHOCTb PKOJIOTHYECKON KYJIbTYphl, TOHUMAHHUE BIUSHUS COIUAIILHO-
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSHUE MPUPOIHON M COUAIIBHOU CPEbI, OCOZHAHUE
II00ABPHOTO XapakTepa SKOJOTHYECKHX MpoOJeM, OpHEHTAlMs Ha MPUMEHEHUE
MaTeMaTHYSCKUX 3HAHUN [ PEIICHMs 3aJad B O0JacTH OKPYKAIOIIEH Cpelpbl,
TUIAHUPOBAHUE MOCTYIKOB M OIEHKH MX BO3MOXHBIX ITOCJICACTBUN U OKPYKaroIlen
Cpebl;

8) HeHHOCTH HAYYHOTr 0 TIO3HAHMS:

Cc(OPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW U OOIIECTBEHHOHN MPAKTHUKH, MOHMMAaHWE MAaTeMaTHYECKON HAyKH Kak
cepbl YEITOBEUYECKOM AEITEIbHOCTH, 3TANOB €€ PAa3BUTHSA M 3HAYUMOCTH IS Pa3BUTHS
[MBUJIM3AIIMHM, OBJIJCHHUC S3bIKOM MaTeMaTHKH KM MaTeMaTHYeCKOW KyJIbTYpOi
KaKk CpEICTBOM IIO3HAHUS MHpPa, TOTOBHOCTh OCYIIECTBJIATH MPOCKTHYIO U
UCCIIE0BATENbCKYIO ICATCIBHOCTD HHINBHIYaTbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B pesynbrare u3yueHuss MaTeMaTUKUA HA YPOBHE CpPEAHEro 0O0IIero oOpa3oBaHMUs
y oOyuaronierocst OyayT copMupoBaHbl MO3HABATEIbHbIC YHUBEpPCAJIbHBIC y4eOHbBIC
JENUCTBUSA, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC Yy4eOHBIC IEHCTBUS, PETYISATHBHBIC
YHHUBEPCATbHBIC y4eOHBIC ICHCTBUS, COBMECTHAS JIEATESILHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YYeOHBIE 1eiiCTBUS
ba3oBble joruueckue 1eCTBUS:

BBISIBIIAITh M XapaKTePU30BaTh CYIICCTBEHHBIE TPU3HAKKM MaTEeMaTHYECKHX
OOBEKTOB, TIOHATHUN, OTHOIICHUN MEXIY MOHATUAMH, (HOPMYIHUPOBATH OIPEACTICHHUS
NOHATUN, YCTaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KIACCHU(HUKAIUU, OCHOBAHUS
TU1 00001EeHUS M CPAaBHEHUS, KPUTEPUH MTPOBOJAUMOI0 aHAIIN3A;

BOCIIPUHUMATh, (POPMYITUPOBATH U MPEOOPA30BHIBAThH CYXKICHH: YTBEPAUTEIbHBIC
U OTpUIIATEIbHbBIC, €IUHUYHBIC, YACTHBIC U O0IINE, YCIOBHEIC,

BBISIBJISITh MaTeMaTHYeCKUE 3aKOHOMEPHOCTH, B3aUMOCBS3UM M IPOTUBOPEUUS
B (pakTax, NaHHBIX, HAOJIOJNEHUSAX U YTBEPXKACHUSIX, MpeaiaraTb KpUTEPUU IS
BBISIBJIICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JIeNaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIFOUEHUH, yMO3aKIIOYEHHH 110 aHAJIOTUH;

MPOBOJIUTH CaMOCTOSITEIILHO JIOKA3aTeNbCTBA MAaTEeMATUYECKUX YTBEPKIACHUN
(mpsiMBIe ¥ OT TPOTHUBHOTO), BHICTPAWBATh APTYMEHTAIUIO, MPUBOAUTH MPHUMEPHI U
KOHTPIIPUMEpPBI, 00OCHOBBIBATh COOCTBEHHBIE CYXACHUS U BHIBOJIBI;

BBIOMpATH CIOCO0 pelieHus y4eOHOM 3ajaun (CpaBHMBATh HECKOJIBKO BapHAHTOB
peleHusi, BbIOUpaTh Hanbosee MOAXOASAIINUNA ¢ YIETOM CAMOCTOSATEIHHO BBIJEIEHHBIX
KPUTEPUEB).
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ba3oBble ucciienoBare/bCcKue AeiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJIENOBATEIbCKUM HWHCTPYMEHT TO3HAHUS,
dbopMynIupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTUBOpEUHE, MpoOeMy, yCTaHABIUBATh
MCKOMOE U JIaHHOE, (GOPMUPOBATH TUIIOTE3Y, API'YMEHTUPOBAThH CBOIO MO3UIINIO, MHEHHE,

IPOBOJINTH CaMOCTOATEIHLHO CIUTAHMPOBAHHBINM OKCIIEPUMEHT, HCCIICIOBAaHUC
M0 YCTAHOBJEHUIO OCOOCHHOCTEW MaTeMaTH4YeCKOro OOBEKTa, SIBJICHUs, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTY O0BEKTaMH, SIBICHUSAMH, TTPOIIECCAMU;

CaMOCTOSITETLHO  (POpMYIUPOBaTH OOOOIIEHHWS] W BBIBOALI IO pPeE3yJibTaTaM
MIPOBEIEHHOTO HAOJIOJCHUS, WCCICIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYyYEHHBIX
pE3yJIbTaTOB, BEIBOJIOB U 00OOIICHUIA;

IIPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIJIBHTaTh
MIPENIOIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

BBISIBIIATH JePUIUTHI HH(GOPMALIMH, JAHHBIX, HEOOXOAUMBIX JIsI OTBETa Ha BOIMPOC
U JIJISL pEeLIeHMs 3a/1a4U;

BBIOMpaTh WHMOPMAIMI0O W3 HCTOYHUKOB PA3MUYHBIX THUIIOB, aHAIU3UPOBATh,
CHUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HMH(OPMALMIO Pa3IUYHBIX BUIOB U (HOpM
IIPEJICTABIICHUS;

CTPYKTYpUpOBaTh HUHGOpPMAIUIO, NPEACTaBIATh €€ B pa3lMuHbIX (opMmax,
WUTIOCTPUPOBATh TpauyecKy;

OLIEHUBATh HAAEKHOCTh MH(POPMALMU MO CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHKAaTHMBHbBIE YHUBEPCAJbHbIE Y4eOHbIE IEHCTBUS:

BOCIIPUHUMATh U (POPMYJIHPOBATh CYXKACHHUS B COOTBETCTBUU C YCIOBHUSIMHU
U LETSIMU OOIIEeHMS], SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOKO TOUKY 3PEHMS B YCTHBIX U
NMCBMEHHBIX TEKCTaX, AaBaTh MOSCHEHHUS MO XOAYy PELICHUS 3a]a4d, KOMMEHTUPOBAThH
MOJIYYCHHBIN PE3yJIbTaT;

B XOJ€ OOCYXACHMs 3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOHl TEMBlI,
npoOsieMbl, pelaeMoil 3a7aun, BbICKa3bIBaTh WJEH, HAIlEJIEHHbIE HAa MOWCK pEelIeHMUS,
COIOCTAaBJATh CBOM CYXKACHHS C CYXICHHSIMU JAPYTUX YYacCTHUKOB JHAJIOra,
OOHapyXUBaTh pa3IMyUe U CXOJICTBO MO3UIUH, B KOPPEKTHOU Popme PopMynnpoBaTh
pa3HOrjacus, CBOM BO3PaKCHMUS;

IPEJICTAaBIAATh PEe3ylbTaTbl PEUICHUS 3aJadd, SKCIEPUMEHTAa, HCCIEA0BAHMUS,
IPOEKTa, CaMOCTOATENBbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS C Y4YETOM 3aaad
IPE3EHTAluU U OCOOEHHOCTEN ayTUTOPHH.

PerynsiTuBHBIC YHHMBEpPCAJbHBbIC Y4eOHbIE 1eHCTBUA
Camoopranmzanmus:

COCTaBIIATH TUTaH, AJITOPUTM PEIICHHUS 3a/1a4H, BRIOUPATH CIIOCO0 peIieHus ¢ y4ETOM
UMEIOIIUXCS PEeCYpCOB U  COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAITUH.
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CaMOKOHTPOJIb:

BJIaJIeTh HABBIKAMH ITO3HABATENBbHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUM UM MBICIUTENbHBIX TPOLIECCOB, HX pPE3YyJbTaTOB, BIAAETh cHocodaMu
CaMOIIPOBEPKHU, CAMOKOHTPOJISI Ipolecca M pe3yjbTara pelieHHus MaTeMaTH4YeCKON
3aj1auu;

OpeIBUAECTh TPYAHOCTH, KOTOpbIE€ MOT'YT BO3HHUKHYTh IpU PpELICHUM 3aJau,
BHOCHUTH KOPPEKTHBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, ITAHHBIX,
HalICHHBIX OIMUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIGHWBAaTh COOTBETCTBHE pe3yJbTaTa IEMH M YCIOBHUSIM, OOBSCHATH MPUYUHBI
JOCTHKCHHSI WA HEIOCTHKEHUS Pe3yIbTaTOB IEATeIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1€ATEJbHOCTD!

MIOHUMATh ¥ UCIIOJIL30BaTh MPEUMYIIIECTBA KOMaHIHON ¥ MHIUBUIYIbHON pabOThI
IpU pEImIeHHH Yy4eOHBIX 3aJad, NPUHUMATh I1IeJh COBMECTHOH JeATeIhbHOCTH,
IUTAHUPOBATh OPraHU3AIMIO COBMECTHOW paboOTHI, pachpeneisiTh BUABI PadoT,
JIOTOBApPHUBATLCSA, OOCYXIAaTh MPOIECC W pe3yabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbLKUX JIFOJICH;

y4acTBOBAaTh B TPYINIOBBIX (GopMax paboTel (oOcCyxieHus, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbD» U UHBIE), BHITIOIHATH CBOIO YacTh pabOThI U KOOPAUHUPOBATH CBOU
JIENUCTBUSA C IPYTMMH YWICHAMU KOMaH/bl, OIIEHUBATh KAYECTBO CBOETrO BKJIAJa B OOIIUI
MPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICUCTBHUS.

IlpeanMeTHble pe3yabTaThl OCBOEHUS (enepanbHOW paboyell mporpaMmbl

[0 MaTeMaTUKEe MPEJICTABJIICHbl MO TojlaM OOYyYEHHS B paMKaX OTACJIbHBIX Y4eOHBIX
KYPCOB B COOTBETCTBYIOIIUX pa3jieiaX HACTOAIICH MPOrpaMMEl.
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OEJIEPAJIBHASA PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIl Kypc «Anredpa U Hauajla MaTeMaTUYECKOr0 aHAJIN3ay SIBJISIETCS OJHUM
13 HaumOoJjiee 3HAYMMBIX B MpPOrpaMMe CpeAHEro OOIIero oOpa3oBaHUs, MOCKOJIBKY,
C OIHOW CTOPOHBI, OH OOECIEYMBACT WHCTPYMEHTAJIbHYIO 0a3y JId HU3y4eHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPyroil CTOPOHBI, (POPMHUPYET JOTHYECKOE U
abCTpakTHOE MBINUICHUE OOYYaIONIMXCSd HAa YypPOBHE, HEOOXOAMMOM IS OCBOEHUS
nH(OpMATHKH, OOIIECTBO3HAHUS, WCTOPHH, CIOBECHOCTH W JAPYTUX JAUCITUIUIAH.
B pamkax pgaHHOro ydeOHOro Kypca oOOydarolidecs OBJIQJIEBAIOT YHHBEPCAIbHBIM
S3bIKOM  COBPEMEHHOM  Hayku, KoTopas (opmMymupyer CBOM  JIOCTHIKEHUS
B MareMaTtuuyeckou opme.

VY4eOHblil Kypc anreOpbl U Hauaa MaTEeMAaTUYECKOr0 aHaJIM3a 3aKJIaJIbIBAET OCHOBY
JUISL  YCTICTITHOTO OBJIAJICHUS 3aKOHaMHM (PU3WKH, XUMHH, OWOJIOTHH, TOHUMAHHS
OCHOBHBIX TEHACHIUNA pPa3BUTHUSI SKOHOMHKHU U OOIIECTBEHHOM KU3HM, IO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(GPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO UCIIOJL30BaTh WX I JalibHEWIIero oOpa3oBaHWs U B IOBCEIHEBHOMN
*u3Hu. B TO Ke  Bpems  oBlaJeHWe  aOCTPaKTHBIMU W JIOTHYECKHU
CTPOTUMH KOHCTPYKIUSMHU aIreOpbl 1 MaTEMaTUYECKOTO aHaJIM3a Pa3BUBAET YMEHUE
HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JIOKa3bIBATh YTBEPXKIICHUS
C TIOMOIIBIO WHAYKIIMU W PaCCyXXJaTh JIEIYKTUBHO, HCIIOJIb30BaTh OO0OOIICHUE U
KOHKpETH3allio, al0cTparupoBaHWe W aHAJIOrUI, (QOPMHUpPYET  KpEeaTUBHOE
U KPUTHYECKOE MBIIICHHE.

B xone uzyuenus yue6Horo kypca «Anredpa u Hayajga MaTeMaTUYECKOTO aHATN3ay
oOy4aroluecs MoJiy4aroT HOBbIM ONBIT pellieHUs TPUKIAIHbBIX 33/1a4, CAMOCTOSITEIbHOTO
MOCTPOCHHUSI MaTEMaTUYECKUX MOJENEe peajbHbIX CHUTyalluil, WHTEepIpeTanuu
MOJIYYEHHBIX PENICHUM, 3HAKOMSTCSL ¢ TpUMEpaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEM
B MPUPOJIC, HAYKE U UCKYCCTBE, C BBIIAIOIIUMHUCS MATEMAaTUYECKUMU OTKPBITUSIMHU U UX
aBTOpaMHU.

VYueOHblii Kypc 00J1a71a€T 3HAYUTEIbHBIM BOCITUTATEIbHBIM TOTEHIIMAIOM, KOTOPHBI
peaiu3yercs Kak dYepe3 ydeOHBbIM Marepuall, CIOCOOCTBYIOIIUNA (hOPMUPOBAHUIO
HAYYHOT'O MUPOBO33PEHUS, TaK U Uepe3 crenuduxy yaeOHoM nesTeIbHOCTH, TPEOyIoleH
MPOJIOJDKUTEHHON KOHIICHTPAIIMM BHUMAHMS, CaMOCTOSITEILHOCTH, aKKypaTHOCTH W
OTBETCTBEHHOCTH 32 MOJIYyYCHHBIN pe3yJIbTar.

B ocHoBe meromuku oOydeHust anreOpe U HayajgaM MaTeMaTHYECKOro aHalu3a
JICKUT JAEATETLHOCTHBIN MPUHIUN O0Y4YCHUSI.

B cTtpykrype yuebHOro kypca «Airebpa u Havalla MaTEeMAaTHYECKOTO aHAIM3a)
BBIJICJICHBI CIEAYIOIIUE COJIEPKATETbHO-METOANYECKHUE IMHUU: «HHCI1a U BEIYUCICHUS»,
«Dynkmu U Tpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Hauama maTemaTHdeckoro
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aHayn3ay, «MHOXEeCTBa W JIOTMKa». Bce OCHOBHBIE COIEPKATEIbHO-METOJAMYECKUE
JVMHUU U3y4aloTCsd Ha NPOTSIKEHUHU JABYX JIE€T 00Oy4yeHHUs Ha YPOBHE CPEIHEro OOIIEero
00pa30BaHus, €CTECTBEHHO JIOMOJHSS APYr JIpyra U MOCTENEHHO HAChIAsICh HOBBIMU
TeMaMU U pazfenaMu. J{aHHbIM ydeOHbII Kypce SIBISIETCS MHTETPaTUBHBIM, MOCKOJIBbKY
o0beuHsAET B ce0e coiepKaHUe HECKOIbKUX MaTeMaTHUYE€CKUX JUCLUUIUIMH, TAaKUX Kak
anreOpa, TPUTOHOMETPHSI, MaTEMaTUUECKUI aHaJIN3, TECOPHSI MHOXKECTB, MaTeMaTU4YecKas
joruka u apyrue. Ilo mepe Toro xak oOydaromuecs: OBJIAAEBalOT BCE 0ojee MUPOKUM
MaTeMaTUYeCKUM  ammapaTtoM, y HHUX  I[IOCJIeIOBaTelnbHO  (Qopmupyercs U
COBEPUIECHCTBYETCSI YMEHHE CTPOUTh MAaTEMAaTHUYECKYI0 MOJENb pPEalbHOW CUTYalWH,
NPUMEHATh 3HAHUS, MOJyYEHHBIE MPU M3YYEHUH Y4eOHOro Kypca, ISl peleHus
CaMOCTOATENIbHO  C(POPMYJIMPOBAHHOM  MaTeMaTHYEeCKOM  3aJaud, a  3aTeM
WUHTEPIIPETUPOBATH CBOU OTBET.

CopepxaTtenbHO-MeTOAMYECKass JUHUSA «Yucaa W BBIYMCICHUS» 3aBEpIIAET
dbopMupoBaHUE HABBIKOB HCIOJB30BaHUS JACHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO
HA4YaToO Ha YpPOBHE OCHOBHOro ooOuiero obpasoBanusa. Ha ypoBHe cpeanero oOuiero
o0pa3oBaHusl 0CO00€ BHUMAHME YAEISAETCS (POPMUPOBAHUIO HABBIKOB PAaLlMOHAIBHBIX
BBIUMCJICHUH, BKJIIOYAIOIIUX B C€0sl MCIOJIB30BAaHUE PA3IMYHBIX (POPM 3aIUCH YHUCIA,
YMEHUE JeJaTh NPUKHUJKY, BBIIOJHATh TNPUOJMKEHHBIE BBIYUCICHUS, OLICHUBATH
YUCJIOBBIE BBIpAXEHUs, paboTaTh C MaTEMaTUYECKUMH KOHCTAHTAMH. 3HAKOMBIE
O0y4YarOIIMMCSI MHOXKECTBA HATYPAIBHBIX, LEJIbIX, PAIUOHAIBHBIX U JAEHCTBUTEIbHBIX
YyuCeN AOMONHSIOTCS MHOKECTBOM KOMIUJIEKCHBIX YKCeNl. B KaXa0M U3 3TUX MHOXKECTB
paccMaTpHUBAIOTCSl CBOMCTBEHHBIE €My clienu(uyecKkue 3afauyd U OoNepanuu: AeJCHUe
HAaIleJI0, OMEepUPOBAHME OCTATKAMM HAa MHOXECTBE LIEJBbIX YHCEN, 0cOOble CBOWCTBA
pallMOHANIBHBIX M UpPpalMOHANbHBIX YHCEN, apu(MeTHYEeCKue Omepaluu, a TaKKe
W3BJICYCHUE KOPHS HATYpaJIbHOM CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEN.
bnaronapss 1mocnenoBaTEIbHOMY pacIIMPEHHIO Kpyra MCIOJIb3yEMBIX YHUCENI U
3HAaKOMCTBY C BO3MOYKHOCTSIMHM HMX IMPUMEHEHMsS Il PEIICHUs Pa3IMyYHbIX 33134
(dopMupyeTcsi TMpencTaBICHUE O €AMHCTBE MaTeMAaTHKM KaKk HayKu MU €€ poiH
B IOCTPOEHUM MOJEJIEH pealbHOr0 MHpa, LIMPOKO HCHOJIb3YIOTCS 0000ILeHuEe U
KOHKpETHU3aLHs.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAIM3YETCS HAa NPOTSKEHUH BCEr0 00 yUEHUS
Ha YpOBHE CpeaHero od1ero o0pa3oBaHus, OCKOIbKY B KaxJ0M pazaene IIporpammbl
IPEYCMOTPEHO PEIIEHUE COOTBETCTBYIONIMX 3ahad. B pesynpTate oOywarommuecs
OBJIQJICBAIOT PA3JIMYHBIMU METOAAMHU PELICHUS PalUOHAIBHBIX, HPPALUOHAIBHBIX,
NOKa3aTeJIbHbIX, JIOTapUPMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUW, HEPABEHCTB U
CUCTEM, a TaKXe 3a7ad, coaepKamux napaMmerpel. [lomydeHHbIE yMEHHs IIHPOKO
UCTIOJIBb3YIOTCS MPU MCCIIEI0BAaHUM (PYHKIIMNA C MOMOILBIO TPOM3BOIHOM, MIPH peIIEHUN
NPUKJIAJHBIX 33/1a4 W 3a/lad Ha HaXOXKJACHHE HAuOONbIIMX U HAMMEHbBIIMX 3HAYEHUU
¢byakuuu. JlaHHas conmep)karenbHas JHMHHUS BKJIIOYAET B ceOs Takxke (hOpMHpOBaHUE
YMEHHUI BBINOJIHATH pacy€Thl 1O (QopMynaMm, NIpeoOpa3oBaHUs palMOHAIbHBIX,
UPpPAlMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHH, a TakKe BbIpaXEHUI,
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colepXkalux CTeneHn U Jjorapudmbl. braromaps u3ydeHuio anreOpandecKkoro
Mareprajia MPOUCXOANUT JANbHENIIEe pa3BUTHE AJTOPUTMUYECKOIO U aOCTPAKTHOIO
MBILUICHUS 00yJaromuxcsi, GOpMUPYIOTCS HABBIKU JETYKTUBHBIX pacCyXACHUN, paObOThI
C CUMBOJIbHBIMHU (pOpMaMH, MPEICTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BH/JE
paBEeHCTB M HepaBeHCTB. Aurebpa mnpemigaraer 3¢GGEeKTUBHbIE WHCTPYMEHTHI
JUISL PEIIEHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHbIX 33/]1a4, HAIJISIHO IEMOHCTPUPYET
CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKHU.

CopepxatenbHo-MeToAMYeCKass JUHUA «DyHKUMM U Tpa@uUKA»  TECHO
NepervieTaeTcsl ¢ IpYyruMu JUHUSAMH Y4eOHOIro Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE
3aJa€T  MOCIEAOBATENIbHOCTh  M3Y4YEeHHMs ~ marepuana. V3yueHue  CTENEHHOM,
MOKa3aTeNIbHOM, JorapuMUUecKol U TPUTOHOMETPUUECKUX (YHKIIHM, UX CBOMCTB U
rpaMKOB, HCIONb30BaHHE (YHKIUN U1 pelieHus 3a4ad U3 JPYTrux YyueOHBIX
IIPEIMETOB U PEATBbHOM )KU3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAIU30M, TaK U
C pelleHHeM YypaBHEHMM M HepaBeHCTB. lIpm 3ToM Oosbllioe BHUMAaHHE YIEISIETCS
(OpMHUPOBAaHUIO YMEHUS BbIpaXaTb (OPMYIAMHM 3aBUCUMOCTU MEXIY Ppa3IU4YHBIMU
BEJIMYMHAMU, HCCIIEN0BATh IOJyYEHHbIE (PYHKIMM, CTPOUTh MX rpaduxu. Matepuan
ATOM COAEPKATEJIbHOM JIMHUY HalleJICH Ha Pa3BUTUE YMEHUN U HABBIKOB, MTO3BOJISIOIINX
BBIpAXaTh 3aBHUCHUMOCTH MEXIy BEJIMYMHAMHU B pa3IMuHON (opMe: aHATIMTHUUECKOH,
rpaduueckoi u cioBecHO. Ero n3ydeHue cnocoOCTBYET Pa3BUTHIO aJITOPUTMUYECKOTO
MBIIIUICHUSI, CHOCOOHOCTM K OOOOIIEHHI0O M KOHKPETU3alluu, HCIOJb30BAHUIO
aHAJIOTUH.

CopepxarenpHass JmHUA «Hagasia mMaTeMaTM4eCKOro aHanu3a» IO3BOJISIET
CYLIECTBEHHO PaCIIMPUTh KPYr KAaK MAaTeMaTHYeCKUX, TaK M NPUKIAJHBIX 3a7ad,
JOCTYIIHBIX 00YYaroIMUMCs, TaK KaK y HUX MOSBIISAETCS BO3MOXHOCTb CTPOUTH Ipauku
CIIO’KHBIX (DYHKIUH, OMpenesiTh UX HauOOIbIINe M HAMMEHbIIINE 3HAYCHHUSI, BBIYUCIISATh
wiomaan Guryp u oObEMBI TeJl, HAXOJIUTh CKOPOCTU M YCKOPEHUs IpoleccoB. JlanHas
cofiepKaTelibHasl JIMHUSL OTKPhIBAET HOBBIE BO3MOMXHOCTH ITOCTPOEHMSI MaTEMaTHUECKUX
MOJIelIed  pealbHbIX CUTYyallMi, TMO3BOJSIET HAXOAWUTh HAWIydlllee pELICHUE
B IPUKJIAJHBIX, B TOM YHCIE COLMAIbHO-3KOHOMMUYECKHX, 3a7adax. 3HAKOMCTBO
C OCHOBAaMH MAaTEMAaTHYECKOrO0 aHaju3a CIOCOOCTBYET PAa3BUTHIO a0CTPAaKTHOIO,
(bOpMaIbHO-JIOTUYECKOTO M KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO yMEHUH
pacrno3HaBaTh IPOSIBJICHUS 3aKOHOB MAaTEMaTUKH B HayKe, TEXHHKE WU HCKYCCTBE.
OOyuvaroniuecsi y3HalOT O BBIAAIOUIUXCS PE3yJIbTaTax, MOJYYEHHBIX B XOZE Pa3BUTHUSA
MaTeMaTHKU KaK HayKH, U 00 UX aBTOpax.

ConepxarenbHo-MeTOoAUYECKas TMHUA «MHOMXECTBa U JIOTUKa» BKJIIOYAET B ce0s
AJIIEMEHTBI TEOPUU MHOYKECTB U MAaTEMaTUYECKOH JIOTUKU. TeOopEeTUKO-MHOXKECTBEHHBIE
IIPEJICTABIICHUs IPOHMU3BIBAIOT BECh KypC IIKOJBHOW MAaTeMaTHKH M MPEIararoT
HanOoJiee YHHUBEPCATbHBIN S3bIK, OOBEAWHAIONIMI BCE pa3leibl MaTeMaTHUKU U €€
MPUJIOKEHH, OHU CBSI3BIBAIOT Pa3HbIE MATEMAaTUUYECKUE TUCLMIUIMHBI U UX MIPUIIOKEHUS
B enuHoe uenoe. [loaTomy BakHO JaTh BO3MOXHOCTH OOY4YalOIIEMYCs MOHUMATh
TEOPETUKO-MHOXKECTBEHHBIM S3bIK COBPEMEHHOM MATeMaTHMKW M MCIOJb30BaTh €ro
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JUTSI BRIPQXKEHUSI CBOMX MBICTCH. J[pyruM BaKHBIM NMPU3HAKOM MAaTEMaTHKUA KaK HAyKU
CIelyeT TMpU3HATh CBOMCTBEHHYIO €M CTpPOrocTh OOOCHOBAHMI U CJIEIOBAaHUE
OIpeeNIEHHBIM TpaBUjIaM TIOCTPOCHHUS JI0KA3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaMH
MaTEeMaTUYeCKOM JIOTUKH CIOCOOCTBYET  PAa3BUTHUIO  JIOTMUECKOTO  MBIIUICHUS
OOy4YaroIIMXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXKIIEHHS HA OCHOBE JIOTHUYECKHUX
npaBmL, GOPMUPYET HABBIKA KPUTUYECKOT'O MBIITUICHHUS.

B yuebHOM Kypce «AnreOpa u Hayaima MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBbI MaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOpPhIC TPH3BAaHBI CIIOCOOCTBOBATH
(GbOpMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJICICH peanbHBIX CHUTYaIlUH, WCCIICIOBAHMUS
ITUX MOJENeH C TIOMOIIBIO ammapaTa aiareOpbl W MaTEeMaTHYECKOTO aHallu3a,
WHTEPIPETAIIMN TIOJIYYCHHBIX PE3YyIbTaTOB. TakWe 3aJaHus BIUICTCHBI B KaXKIbIH
W3 Pa3NeNioB MPOTPaMMBbl, IOCKOJIBKY BECh MaTepHayl y4eOHOro Kypca HIUPOKO
UCTIONIB3YETCS ISl peUIeHWs TNPUKIAAHBIX 3amad. [Ipu  pemeHun peabHBIX
MPAKTUYECKUX 3a/1ay 00ydaromuecs pa3BUBalOT HAOII01aTeTbHOCTh, YMEHUE HAXOIHUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOIB30BaTh aHAJOTHIO, 00001aTh U
KOHKPETU3UpOBaTh IpodieMy. [learenbHoCcTh 10 (DOPMUPOBAHUIO HABBIKOB PEIICHUS
MPUKIIAIHBIX 3a7a4 OPraHu3yeTcs B IPOIECCe M3Y4YEHHUs BCEX TEM Y4eOHOro Kypca
«Anre0Opa u HavyaJla MaTEMaTUYECKOTrO aHATHN3ay.

Ha wm3ydenme ydeOHOTO Kypca «Airebpa W Hadajga MaTEMaTHYCCKOTO aHAITH3a»»
orBoauTca 272 yaca: B 10 kmacce — 136 4gacoB (4 ugaca B Henmemo), B 11 kmacce —
136 gacoB (4 Jaca B HEJIEIIO).

COAEPXAHUE OBYUYEHUA
10 KUIACC

Yuciia 1 BBIYUCTCHUS

PanmonaneHple uucna. OOBIKHOBEHHBIE W JECSATHYHBIE JpoOH, IPOLEHTHI,
OeckoHeuHble epuoanyeckue qpoodu. [IpumeHenue 1podeil 1 NPOLEHTOB Ui PELICHMUS
IIPUKJIAHBIX 337a4 U3 PA3JINYHBIX OTPACIEH 3HAHUM U PEANbHOU KU3HHU.

JlelictBuTenbHple  yucna.  PanuoHanbHBIE W MppalMOHAIBHBIE — YHCIHIA.
Apudmernueckue onepanuu ¢ JeHCTBUTEIbHBIMU YncIaMi. MOAyb 1eHCTBUTEIBHOTO
Yucla 1 ero cBoicTsa. [IpubnmkEHHbIC BHIYUCICHS, TPaBHIa OKPYTICHU S, TPUKU]IKA U
OLICHKA pe3yJIbTaTa BIYUCICHUMN.

Crenenb ¢ nenbiM nokasaresieM. bunom Herotona. Mcrnonb3oBaHue moaxoasen
dopMbl 3amMcu JEHCTBUTEIBHBIX YMCEN JJs pPELIEHUS MPaKTHUYECKUX 3a4ad |
IIPEACTABIICHUS TaHHBIX.

ApudmMerrnyecknii KOpeHb HaTypadbHOW CTENIEHU U €r0 CBOMCTBA.

CreneHb ¢  pallMOHAJIBHBIM  TIOKa3aTeleM ¢ €€  CBOWCTBA, CTEIECHb
C ICUCTBUTEILHBIM I10KA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecaTUuHbIE U  HATypaJbHBIE
Jorapu(msi.
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CHuHyC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC 4YHCJIOBOIO aprymMeHTta. ApKCUHYC,
ApPKKOCHHYC U apKTaHT'€HC YMCIOBOI0 apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxnecTBa U TOXKIECTBEHHBIE NMPeoOpa3oBaHUs. Y paBHEHUE, KOPEHb ypaBHEHMUS.
PaBHOCWIbHBIE ypaBHEHUs MW ypaBHEHMs-cieACTBHs. HepaBeHCcTBO, peunieHue
HEPaBEHCTBA.

OCHOBHBIE METOJbI PELICHUS] UENbIX M JPOOHO-palMOHANBbHBIX YpPaBHEHUN U
HEpPaBEHCTB. MHOrOWIEHBI OT OHOM IIEPEMEHHOM. JlelleHne MHOro4sieHa Ha MHOIO4JIEH
c octatkoM. Teopema be3dy. MHorousnensl ¢ neabiMu koddduuuenramu. Teopema
Buera.

[IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH, COAEPKAIINX CTENIEHN U KOPHHU.

WppauronansHbeie ypaBHEHUs. OCHOBHBIE METONBl PEIIEHUS HPPalOHAIBHBIX
YPaBHEHHUM.

[TokazarenbHble ypaBHEHHsA. (OCHOBHBIE METOAbl PELICHUS MOKa3aTEIbHBIX
YpPaBHCHUU.

IIpeoOpazoBanue BeIpaXKEHUH, COEPKAIIMX JOrapu(MBbI.

Jlorapupmuueckue ypaBHeHHs.. OCHOBHBbIE METOJbl PEIICHUS JOrapu(PMUUECKUX
YPaBHEHHUM.

OcHoBHBIE TPUTOHOMETPUUECKUE (bopMyIIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUH. PellleHne TPUrOHOMETPUIECKUX YPABHEHHU.

Pemenne cucrem muHENHBIX ypaBHEHUN. MaTpHiia CHCTEMBI JINHENHBIX YPAaBHEHUM.
Onpenenurtenb MaTPUIlbl 2X2, €ro Te€OMETPUUECKUM CMBICT M CBOWCTBA, BBIUUCIICHUE
€ro 3HA4eHUs, IPUMECHEHUE ONpPENeIuTeNs JUIsl PELICHUS CUCTEMbl JIMHEWHBIX
ypaBHEHHM. Penrenne npukiagubIx 3a1a4 ¢ IIOMOUIBIO CUCTEMBI JIMHEHHBIX YPABHEHUU.
HccnenoBanne nOCTPOCHHON MOJIENN € IIOMOILBIO MAaTPHUILL U OMPEAECTUTEIIEH.

[TocTtpoeHne wmareMaruyecKnux MOJEIEH PEaJbHOW CHUTyalMd C T[OMOUIBIO
YpPaBHEHUN M HEpaBeHCTB. lIpuMeHEHHME ypaBHEHMII U HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 33/1a4 U3 PA3JIMYHbIX 00J1aCTel HAyKU U peabHOM )KU3HHU.

DYyHKIMU U TPaPUKHU

OyHkmus, cmocoObl 3amanus (yHknuu. B3aumMHO 00paTHBIE  (PyHKITHH.
Komnozunust pynkumii. ['paduk pyHkuun. dnemeHTapHbie npeodpa3oBanus rpadukoB
G yHKIUH.

OO6usactp ompejaeneHUss W MHOXKeCTBO 3HadeHuM GyHkuuu. Hymu dyHKUuu.
[IpoMexxyTkn 3HaKomocTtossHCTBa. UETHble W Heu€THbie ¢yHKiuu. l[lepuoguyeckue
dbyakun. [IpoMexxyTkn MOHOTOHHOCTH (YHKIIMHA. MaKCHUMyMbl i MUHUMYMBI (DyHKITHH.
HaubompIiee n HanMeHbIee 3Ha4eHUsT (QYHKIIUHA HA TIPOMEKYTKE.

JluneliHas, KBaApaTUUHas W JpOOHO-IMHEHHass QYHKUUU. DJIEMEHTapHOe
WCCIIeIOBAaHNE U TTOCTPOCHUE UX IPaPHUKOB.

Crenennass (yHKIIMS C HaTypajdbHBIM W IIETBIM TOKaszarenem. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduKk KOPHS N-OM CTENEHW KaK (PYHKIIUU OOpATHOW CTEIEeHH
C HATYpaJIbHBIM ITOKA3aTEIIEM.
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[lokazaTenbHas u Jjorapudmuueckas GYHKIUH, WX CBOWCTBA U TpadUKH.
Hcnonb3oBanue rpadukoB GyHKIUN sl pEIEHUS] YPABHEHHIA.

Tpuronomerpuueckasi OKpY>KHOCTb, OIPEAEIICHUE TPUTOHOMETPUUECKUX (PYHKLINN
YHUCJIOBOTO apryMeEHTa.

OyHKUMOHAIBHBIE 3aBUCHMOCTH B pEalIbHBIX Ipoleccax M sBiIeHUsAX. ['paduxu
peanbHBIX 3aBUCUMOCTEM.

Havana maTremaTH4eCKOro aHajausa

ITocnenoBareabHOCTH, CHOCOOBI  3aJaHMsl  IIOCJIENOBATeNbHOCTEH. MeTtox
MAaTEMAaTUYECKOW HWHIYKIUMUA. MOHOTOHHBIE W OIrPaHUYEHHBIC MOCIIEIOBATEILHOCTH.
Hctopuss BO3HMKHOBEHHS MATEMAaTHUYECKOTO aHalu3a Kak aHajan3a OCECKOHEYHO
MAJIBIX.

Apudmernueckass U TeoMeTpuueckas mnporpeccud. beckoHeuHo yObIBaroIIas
reoMmerpuueckasi mnporpeccusi. CymMma O€CKOHEUHO YOBIBAIOIIEH T€OMETpPUYECKOU
nporpeccuu. JIMHEMHbIA M SKCIIOHEHUHMAIBbHBIM pocT. Hucio e. dopMyra CIOKHBIX
MpOLIEHTOB. VCroab30BaHUE MPOTrPECCUN I PELICHUS] PEAIbHBIX 3aJa4 MPHUKIATHOTO
Xapakrepa.

HenpepbiBHble (yHKIMHM U UX CBoWcTBa. TOYKM pa3pbiBa. ACHMOTOTHI I'padUKOB
¢yakuuid. ColicTBa (YHKUMH HENpPEephIBHBIX Ha OTpe3ke. MeToa MHTEepBajioB
JUIsl pelieHusl HepaBeHCTB. [IpruMeHeHre CBOMCTB HEMPEPBIBHBIX (DYHKIUN ISl pELICHUS
3a/1ay.

IlepBas u BTOpas mpousBojHble (yHKUMU. OmnpenencHUe, T€OMETPUUYECKUN U
(bu3MUeCcKUil CMBICI TPOU3BOJHON. Y paBHEHHE KacaTeIbHON K rpaduKy OYHKIIHH.

[TpousBoanbie dnemMeHTapHBIX GyHKIMA. [Ipon3BogHas cymMMbl, TTPOM3BENCHUS,
YaCTHOT'O YU KOMITO3UIIMHU (PYHKIUH.

MHoxecTBa U JIOTUKA
MHOXeCTBO, onepanyu HajJ MHOXKECTBAMHU U UX CBoMcTBa. Jluarpammel Diinepa—
Benna. [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOI'O armapara JJisl OIMKUCAaHUs PeaJbHbIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a7a49 U3 APYTrUX yI4eOHBIX IPEIMETOB.
OnpeneneHue, Teopema, CBOWCTBO MaTEMaTHYECKOTO0 OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KVIACC

Yucsia v BBIYUCIEHUSA

Harypanbubie u nenbie yucna. [lpuMeHenre npu3HakoB JASTUMOCTH LEIbIX YUCE,
HauOobIMi o0muit nenurens (qanee — HOJI) u nHauMmeHsblee ob1iee KpaTHoOe (J1aiee —
HOK), ocratkoB mo moaymoo, ajroputMa EBkimma s pemieHus 3aaad B IETbIX
Yyucax.

Kowmmnekcupie uncna. AnreOpandeckas M TPUTOHOMETpUUYEcKask (POPMBI 3aIKCH
KOMITJIEKCHOTO 4YHCia. ApudMeTnueckue olepandd ¢ KOMIUIEKCHBIMUA YHCJIaMHU.
N300pakeHne KOMILJIEKCHBIX YMCENT Ha KoopAuHATHOM miiockoctu. dopmyna Myaspa.
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KOpHI/I Nn-oM CTEINEHM W3 KOMIUIEKCHOrO 4YMCIIa. HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCII
AJI1 pCIICHUS (1)I/ISI/I‘-I€CKI/IX N ITCOMCTPHUUYCCKUX 3a7a4.

YpaBHeHUs] M1 HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCHUIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIEC HEPABEHCTBA.

OTt60p KOpHEN TPUTOHOMETPUYECKUX YpaBHEHUU Cc IIOMOIBIO
TPUTOHOMETPUYECKOW OKPYKHOCTHU. Perienne TpuroHoMeTpuyeckux HEpaBeHC TB.

OcHOBHBIE METOBI PEIICHUS TOKA3aTEIbHbIX U JOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELICHNS UPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIIEHUS CUCTEM UM COBOKYIHOCTEM palMOHAIBHBIX,
UppalOHAIbHBIX, T0KA3aTEIbHBIX U JOrapu(PMUUECKUX YPABHEHUH.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMH.

IIpumeHeHne ypaBHEHMH, CUCTEM W HEPABEHCTB K PELICHUI0 MaTEMaTUYECKUX
3aJa4 U 3a7a4 U3 PA3IMYHBIX O0JacTed HAyKW M PEAIbHOM JKW3HHW, WHTEpHpeTanus
IIOJIYYCHHBIX PE3YyJIbTaTOB.

DyHKIMU U TPaPUKHU

I'padpux komnoszunuu QyHkuuii. ['eomerpuueckue o00pa3bl ypaBHEHUH U
HEPaBEHCTB HAa KOOPAMHATHOMN IIJIOCKOCTH.

Tpuronomerpuueckue pyHKINU, UX CBOMCTBA U TpapUKU.

['padpuueckure MeToabl pelieHrs ypaBHEHH U HepaBeHCTB. [ paduyueckue MeTo bl
pELIEeHUs 3a1a4 ¢ TapaMETPaMH.

Ucnonw3oBanue rpaduxoB GyHKIME I UCCIEIOBAHUS  IMPOIECCOB U
3aBUCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PEUICHUW 3a7ad U3 JPYrHuX Yy4eOHBIX
MPEAMETOB U PEAIILHON KU3HMU.

Havana mareMaTH4ecKOro aHajausa

[IpumeHeHrne NPOM3BOJHOM K HCCIENOBAHMIO (PYHKIUMHA HAa MOHOTOHHOCTH U
KcTpeMyMbl. HaxokneHne HamOOJbIIEr0 W HAaUMEHBIIET0 3HAYEHWH HENpPEepbIBHOM
(GyHKIIMU Ha OTPE3KeE.

[IpumeHeHne Mpou3BOAHON 1JIs HAXO0KICHUS HAMTYUIIETr O PEIICHUS B IPUKIIAIHBIX
3aj1auax, i ONpeieNICHUs] CKOPOCTU M YCKOPEHHSI TPOLIEcca, 3aIaHHOT0 (POpMYIoi 1iu
rpadukoMm.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. IlepBooOpasHbie
anieMeHTapHbIX (QyHKIUH. [IpaBuna HaxoXIeHUs IEpBOOOPA3HBIX.

WNuterpan. I'eomeTpudecknii CMBICT HMHTErpajia. BBIYMCIEHUE ONPENEIEHHOTO
uHTerpaia no ¢popmyne Herorona—Jleitouua.

[IpumeHeHre uHTerpaia AJii HaXOXKJIEHUs Iouanel miockux Guryp u o0bEMoB
reOMETPUYECKUX TEJ.

[Ipumepsr  pemenuit  auddepeHITMATBHBIX  ypaBHEHHH. MaTemaTH4ecKoe
MOJIETMPOBAHKE peaIbHBIX MPOLECCOB ¢ MOMOIIBIO TUPPEpPEHIIMATIbHBIX YpaBHEHUH.
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IMPEAMETHBIE PE3YJIbTATBI

K xoniry oOydenus B 10 kiacce o0Oydaronuiicss MOJyduT CIASAYIOMNUE MPEAMETHBIC
pe3yNbTaThl MO OTAEIBHBIM TeMaM ¢eAepalibHOM padoueil mporpaMMbl yueOHOTO Kypca
«Anre0Opa 1 Hayajla MATEMaTUYECKOTO aHAIU3a»:

Yucia ¥ BBIYMCTICHUA:

CBOOOJIHO ONEPUPOBATH MOHATUSMH: pAIlMOHAIbHOE YHCIO, OECKOHEUHas
nepuoanyeckas ApoOb, MPOLEHTHI, UPPALIMOHAIBHOE YHCII0, MHOKECTBA PalliOHATIBHBIX
Y JEMCTBUTENIBHBIX YUCEIl, MOAYJIb JEHCTBUTEIBHOIO YUCIIA;

OPUMEHSTH IPOOM M MPOLEHTHI JUIsl PEIEHUs MPUKIAIHBIX 33724 U3 PA3TUYHbIX
OTpacJiell 3HaHUU U PEAIbHOMN KU3HU,

OPUMEHATh NPUONMKEHHBIE BBIYMCICHUS, IIPAaBUJA OKPYIJICHUS, NPUKUAKY U
OLICHKY pe3yJbTaTra BbIYHUCICHUMN;

CBOOOJTHO OTEPUPOBATH MOHATUEM: CTETIEHB C LIETBIM TOKa3aTeIeM, UCIOIb30BaTh
MOIXOASAIIYIO (POpPMY 3amKcH AEUCTBUTEIBHBIX YHCEN AJIS pEIICHUsI IPAaKTUYECKUX 3a71a4
Y IIPEACTABICHUS TaHHBIX;

CBOOOJTHO OMEpUPOBATh TMOHATHEM: apUPMETHUECKUN KOpEeHb HaTypajJbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH MOHATHEM: CTENEHb C PALIMOHAILHBIM IOKA3aTEeJeM;

CBOOOJTHO OIIEPUPOBATH MOHATUIMMU: JIOrapu(M YncIia, 1eCITUUHbIE U HaTypaJlbHbIE
Jorapu@mei;

CBOOOAHO OMNEpUPOBaTh MOHATUSIMHU: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC
YHCIIOBOT' O apryMEHTA;

ONEPUPOBATH TOHATUSMH: APKCHUHYC, APKKOCHHYC W apKTAaHIE€HC YHCIOBOTO
aprymMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJTHO ONEpUpOBaTh MOHATHSAMHU: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHMS U YPABHEHUA-CIICICTBUSA, PABHOCUIIBHBIE HEPABEHCTBA,

IPUMEHATDH Pa3IMYHbIE METO/IbI PEIICHUS PALIMOHAIBHBIX U IPOOHO-PAllMOHATIbHBIX
YPaBHEHUM, IPUMEHATH METOJl UHTEPBAJIOB U1 PEILICHUSA HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH TMOHATHUSMHU: MHOTOWIEH OT OJHOW IEepPEeMEHHOM,
MHOTOYJICH C LEJIbIMU KO3 UIIMEHTaMH, KOPHH MHOTOWIEHA, NMPUMEHATH JEJICHUE
MHOI'O4YJIEHA HA MHOTOWIEH C OCTaTKOM, Teopemy be3y n teopemy Buera mia pemenus
3a/1ad4;

CBOOOJIHO OMNEPUPOBATH MOHSTUSIMH: CHCTEMa JIMHEHHBIX YpaBHEHMH, MaTpula,
OIpEAEIIUTENb MATPULIBI 2 X 2 ¥ €r0 Fr€OMETPUYECKUIM CMBICII, UCIIOJIb30BaTh CBOMCTBA
ornpeaenuTens 2 X 2 A BBIYMCIEHHS €ro 3HAYEHUs, NPUMEHATH OIPENeIUTENN
JUIsl PELICHUs CUCTEMBI JMHEHHBIX YPaBHEHUM, MOJACIHMPOBATH PEAIbHBIE CUTyalUU
C TOMONIBIO CHUCTEMBI JIMHEMHBIX YPABHEHWW, HCCIENOBATH IMOCTPOCHHBIE MOMAEIH
C IIOMOLIBIO MAaTPULL U OIIPEAETIUTENICH, HHTEPIIPETUPOBATH IOy YEHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA IEUCTBUM C KOPHSAMH JIJIsl IPeoOpa30BaHUsl BhIPAKEHU;
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BBIMIOJIHATDG TIPe0oOpa30BaHMUsl YHUCIOBBIX BBIPAKEHHUH, COJAEpXKAIIUX CTEICHH
C pallMOHAIBHBIM IT0KA3aTENIEM;

MCIIOJIb30BaTh CBOMCTBA JIOrapu(MOB [Jisi MPeoOpa3oBaHUs JOrapuPMUUECKUX
BBIPAKCHUI;

CBOOOAHO OMEpUPOBATh MNOHATUSMU: HUPpPALMOHAIbHBIE, I[OKa3aTelbHbIE U
JorapuMUYECKUE YpaBHEHUS, HAaXOAWTh MX PEIICHHS C TOMOIIBI0 PAaBHOCUIIBHBIX
NIEPEXO0/I0B MUJIM OCYLIECTBIISISI IPOBEPKY KOPHE;

OPUMEHATh OCHOBHBIE TPHUTOHOMETpUYECKHE (OpMYIbl ISl MpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUN;

CBOOOJIHO OINEPUPOBATh MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, TPUMEHATD
HEOOXOMMbIE (POPMYINBI Il PEUIEHUS! OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YPaBHEHHU;

MOJIEIIUPOBATh PeajbHbIE CUTYyallUM Ha SI3bIKE alreOphl, COCTaBJISTh BBIPAKEHMUS,
YpaBHEHMS, HEPABEHCTBA IO YCIOBHUIO 3aJa4yM, HCCIEI0BaTh IOCTPOCHHBIE MOJEIH
C MCIIOJIb30BAHHUEM arlfapara ajareopsl.

DyHKIUHY U TpauUKHU:

CBOOOZHO OIEpPUPOBATH MOHATUSAMU: (PYHKIUS, CIOCOOBI 3aJaHus (PYHKIIHH,
B3aMMHO OOpaTHble (DYHKIMH, KOMIO3UUUA (QYHKIMMI, TpaduK (YyHKIUHU, BBIIOJIHATH
3JIEMEHTapHbIe IpeoOpa3oBaHus rpapuKoB PyHKUINH;

CBOOOZHO ONEpUPOBATH MOHATUAMMU: 00JIACTh ONPEIEIECHUS 1 MHOKECTBO 3HAUCHH
byHKIMU, HYTU QYHKIIUHA, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOAHO  ONEepUpOoBaThb MOHATUAMM: UYETHBIE M HEYETHbIE  (PYHKIMH,
nepuoinyecKkue (QYHKIMH, MPOMEXYTKH MOHOTOHHOCTH (YHKLUHH, MAaKCUMYMbI U
MUHUMYMBI (PYHKITUY, HAUOOJIbIIIEE U HAaMMEHbIIIee 3HaueHUEe (QYHKIIUU HAa TPOMEXKYTKE;

CBOOOJIHO ONEPUPOBATH MOHATUSAMHU: CTENEHHAs (DYHKIUS C HATYpPaIbHBIM U IEJIBIM
nokasaresieM, rpaguk CTENeHHOW (DYHKUMU C HATypajJbHBIM U IIEJIbIM IOKa3aTelieM,
rpa¢uK KOpHS N-Oil CTemeHUu Kak (PYHKIMH OOpaTHON CTENEHU C HATypaJbHBIM
MOKa3aTesieM;

OTNepUPOBATH MOHATUSAMU: JIMHEHHAs, KBaJApaTUUHAas U APOOHO-TMHENHHas QYHKIUH,
BBITOJHATD 3JIEMEHTAPHOE HCCIIEA0BAHNE U TIOCTPOEHUE UX TPaPUKOB;

CBOOOZHO OINEpUpOBaTh MOHATUSIMHU: TIOKa3zaTelnbHas U Jorapugmuyeckas
(G yHKIIMH, UX CBOMCTBA U rpaUKH, UCTIOIB30BATh UX IPAPUKH JJIsI PELICHHs YpaBHECHUM;

CBOOOZAHO  OMEpUpOBaTh MOHATUSIMHU: TPUTOHOMETPHUYECKAss  OKPYKHOCTbD,
OIpEAEIICHUE TPUTOHOMETPUYECKUX (DYHKIIMI YHCIOBOIO apryMeHTa;

UCMOJIb30BaTh rpapuKu (YHKIUI A UCCIIEAOBAaHUs MIPOLECCOB U 3aBUCHUMOCTEM
IpU pEelIeHUH 3a7a4 U3 APYruX y4eOHBbIX MPEIMETOB M pPEalbHOM >KU3HU, BBIPAXKATh
(dopMyniaMu 3aBUCUMOCTH MEXAY BEIUYNHAMU;

Hayana maTteMaTH4eCKOro aHaJIM3a:

CBOOOAHO OMNEpUPOBaTh MOHATUSAMM: apupMETHUYecKas UM TeOMETpUYecKas
nporpeccusi, OECKOHEYHO YOBIBaIOIlasi TeOMETpUYecKas MpOorpeccusi, JUHEHHBIA Hu
AKCIIOHEHIMAJIBHBIM pocT, (QopMynia CIOXHBIX MPOLEHTOB, HMETh IPECTABICHUE
O KOHCTAaHTE;
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WCIIOJIb30BaTh MPOTPECCHM Ui PEIIEHUs pealbHBbIX 3aJad M[PUKIATHOTO
XapakrTepa;

CBOOOJIHO ONEpUPOBaTh MOHATHAMU: IIOCIEIOBATENBHOCTh, CIOCOOBI 3aJaHMs
MOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OI'PAHMYEHHBIE TTOCIEA0BATENIbHOCTH, TOHUMATh
OCHOBBI 3apO’KICHHSI MAaTEMAaTUYECKOT0 aHaIN3a KaK aHajln3a 0€CKOHEUYHO MaJIbIX;

CBOOOJIHO ONEpUPOBATh MOHATHUSIMM: HEMpPEpbIBHbIE (DYHKUMHU, TOUYKU pa3pbiBa
rpaduka GyHKIMU, aCUMIITOTHI rpaduka GyHKINH;

CBOOOJIHO OMNEpUpOBaTh MOHATHEM: (YHKIUS, HENpepblBHAS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMM JIJIs pelIeHus 3a/1a4;

CBOOOZHO OMEepUpOBaTh MOHATUAMU: MepBasg W BTOpas MPOU3BOJHBIE (DYHKIIHH,
KacarejabHas K rpaguky GyHKIUN;

BBIUYHCIISATh TIPOM3BOJAHBIE CYMMBbI, POU3BEAEHUS, YACTHOIO U KOMITO3ULIMHU JBYX
(GyHKIMI, 3HaTh IPOU3BOAHBIE DIEMEHTAPHBIX (DYHKIIUH;

MCIOJIb30BaTh TEOMETPUUECKUIN U (PU3HUECKUN CMBICI TPOU3BOAHON JIJIsl PELICHHUS
3aj1ad.

MHo:kecTBa M JIOTHKA:

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: MHOXKECTBO, OIlepaIliy HaJl MHOXKECTBAMU;

HCMOJIb30BATh TEOPETUKO-MHOXXECTBEHHBIN ammapar sl ONUCAHUS PEATbHBIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUHU 3a7a4 U3 JIPYTUX y4eOHBIX MPEIMETOB;

CBOOOJIHO ONEPUPOBATh TMOHATHSAMH: OIpEJCICHUEe, TeopemMa, ypaBHECHHE-
CJIEJICTBUE, CBOWCTBO MAaTEMAaTHYECKOTO OOBEKTa, J10KA3aTEIbCTBO, PaBHOCHUJIbHBIC
YpPaBHEHUS U HEPABEHCTBA.

K koniry oOydenus B 11 kiiacce oOydaronuiicss HoJy4uT ClAeaYIOIINUEe MPEAMETHBIC
pE3yJIbTATHI TIO OTAETHHBIM TeMaM ¢eaepaabHOi pabodeil mporpaMMbl yueOHOTO Kypca
«Anre0Opa u HavyaJla MATEMAaTUYECKOTO aHAIIU3a»:

YucJia 1 BBIYMCTICHUS

CBOOOJIHO ONEpPUPOBaATh MOHATHAMU: HATypaJlbHOE M II€JI0€ YHUCJI0, MHOXKECTBa
HaTYpaJIbHBIX U IEBIX YUCEN, UCIIOIb30BaTh MPU3HAKHU JIETUMOCTH 1enbix yncen, HO/J
1 HOK HaTypanbHBIX Yucen IS PEHICHUs 3a/1a4, IPUMEHATh aIrOpuT™M EBKIINAA;

CBOOOJTHO ONEPUPOBAThH MOHITHUEM OCTaTKa 10 MOJYJII0, 3alUChIBAaTh HATYpaIbHBIC
YHCJIA B PA3JIMYHBIX MO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OINEpUPOBATH IMOHATHSMH: KOMIUICKCHOEC YHCIO W  MHOXECTBO
KOMIUICKCHBIX YHCEJ, TMPEJCTaBIATh KOMIUICKCHBIC 4YHCIa B aiareOpanyecko u
TPUTOHOMETPUUYECKOU (popMe, BBIMOJHATH apUPMETHUECKUE ONEpallid C HUMH H
n300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOMHO OIMEpPUPOBATh TOHATHUSMU: UPPAMOHAIBHBIC, I[IOKa3aTelbHbIE W
Jorapu(MUYECKUEe HEPaBEHCTBA, HAXOJUTh WX PEIICHUS C MOMOIIBI0 PaBHOCHIBHBIX
IIEPEXO/I0B;

OCYIIECTBIISITH OTOOP KOPHEH MpU PEIICHUH TPUTOHOMETPHUIECKOTO YPaBHEHUS;
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CBOOOJTHO OMEPUPOBATH MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, TPUMEHSATD
HEOOXOAUMbIE (OPMYINBI Il PEUIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX
HEPaBEHCTB;

CBOOOJIHO OIEpUPOBaTh NOHATHUAMM: CHUCTEMa U COBOKYIHOCTb YpPaBHEHHH WU
HEPABEHCTB, PAaBHOCUJIBHBIE CHUCTEMBI U CHUCTEMBI-CICACTBUSA, HAXOAUTH PELICHUS
CUCTEMBl M COBOKYIIHOCTEW pAallMOHAIbHBIX, WPPALMOHAIBHBIX, ITOKA3aTEIbHBIX MU
Jorapu(MUYECKUX YPaBHEHUN U HEPABEHCTB;

peliaTh palroHadbHbIe, UPPAalMOHATIbHBIE, MTOKA3aTeNbHbIE, JOTapupMUUECKUEe U
TPUTOHOMETPUYECKUE YPABHEHNS U HEPABEHCTBA, COJIEPKALIME MOLYJIM U TapaMeTPbL;

IPUMEHSTH IpapruecKrue METObI JJIsl pEICHUSI ypaBHEHUN U HEPABEHCTB, a TAKXKe
3a[a4 C apaMeTpamu;

MOJIETIMPOBATh pPealibHbIE CUTYAI[MH Ha SI3bIKE anreOpbl, COCTABISATh BBIPAKEHUS,
YPaBHEHHsI, HEPABEHCTBA U X CUCTEMBI 110 YCIIOBUIO 337a4H, HCCIIEIOBATH IOCTPOCHHBIE
MOJIENIM C MCIHOJB30BAHMEM aIrmapara aiareOpbl, HHTEPIPETUPOBATH MOJYHYECHHBIN
pe3ynbTar.

DOYyHKIHUU U TPAPUKH:

CTpOUTh TpadUKH KOMIO3MIMU (YHKOUMHA C TOMOIIBI  3JIEMEHTapHOIO
MCCJIEIOBaHUS U CBOMCTB KOMITO3HUIIMH JIBYX (DYHKIUIA;

CTPOUTh TE€OMETpPHUYECKHE OOpa3bl YpaBHEHHM M HEPABEHCTB Ha KOOPAMHATHOU
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMHU: TPAdUKH TPUTOHOMETPUUECKUX (DYHKIIHIA,

OPUMEHATh (PYHKIUU JJI1 MOJICTIMPOBAHUS U UCCIIEIOBAHUS PEaSIbHBIX MTPOLIECCOB.

Havasa MaTeMaTH4eCKOro aHAJIM3a:

UCIOJIb30BaTh MPOU3BOAHYIO ISl UCCIEAOBaHUS (PYHKIMHW HA MOHOTOHHOCTH U
IKCTPEMYMBIL;

HAaXOAWTh HauOoJblllee W HAUMEHbIIEe 3HAYCHHUsS (DPYHKIUU HEIpPepbIBHOM
Ha OTPE3KE;

WCIIOJIb30BaTh ~ MPOM3BOJHYKO I HAaXOXKJIEHUS  HAWIYYIIEro  PELICHUS
B NPUKJIAJHBIX, B TOM YHCJE COLUAIbHO-I)KOHOMUYECKHUX, 3a/1a4ax, AJs ONpPEIeIICHUs
CKOpPOCTH U YCKOPEHMSI MPOLIecca, 3aaHHOT0 (OpMYIIOi WM IrpaduKoM;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMH: MEPBOOOpa3Hasi, ONpENeIEHHBIH HHTErpal,
HaXOJUTb MIEPBOOOPA3HBIE FTIEMEHTAPHBIX QYHKIIMHN U BBIYUCIIATH HHTErpai 10 popmyie
Hrrorona—JlentOHMIa;

HaXOJUTh IJIOMAAHN TUIOCKUX QUTYpP U OOBEMBI TEJl C TOMOLIBI0 HHTETpaJa;

MMETh TPEICTAaBICHUE O MaTEMaTUYECKOM MOJECIMPOBAHUM HAa MpUMEpe
cocraBiieHus TudPepeHnanbHbIX YpaBHEHUMH;

pelmars MNpUKIAAHBIE 3aJadyd, B TOM YHUCIE COLUAIbHO-DKOHOMHYECKOIO U
¢u3nyecKoro xapakrepa, CpeiCTBAMU MaTeMaTHYECKOro aHaIK3a.
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10 KJIACC
HasBanue KonuuectBo OCHOBHbBIE BU/JIbI AESATEILHOCTH
OcHOBHOE coaepKaHue
paznena (TeMbl) 4acoB o0ydJaromuxcs
MHO)kecTBO 24 MHoO»xecTBO, onepanuu Hcnonbs30BaTh TEOPETUKO-
JNEHUCTBUTENBHBIX YUCEN. HaJl MHOYKECTBAMU U UX CBOMICTBA. MHOECTBEHHBIN anmnapar
MHoOro4iaeHsl. Huarpammel Ditnepa — BeHna. JUIA OIIUCAHUS X014 PEIICHUA

PantmonanbHbie ypaBHEHUS
Y HEPaBEHCTRBA.

CucreMbl TMHEHMHBIX
YpaBHEHUI

[IpuMeHeHne TeoOpeTUKo-
MHOKECTBEHHOTO armapara

JUISL pELICHUS 3a7a4.

Parmmonanesabie yncina. OOBIKHOBEHHBIE
U JICCATUYHBIC TPOOH, MIPOIICHTHI,
OECKOHEUHBIE TIEPUOANYECKUE APOOH.
[Tpumenenue apodeit 1 MPOIIEHTOB
JUISL PEIICHUS TPUKIIAIHBIX 3a/1a4.
JIeMCTBUTENIBHBIE YHUCIIA.
PanmoHanbHbie 1 UppalMOHATIbHBIC
yucia. ApudMeTHIecKre onepauu

C JEUCTBUTEIbHBIMU YHUCIIAMU.
Mopyie 1EeHCTBUTENBHOTO YUCIIA U €TO
coiicTBa. [IpubmmkEénnbie
BBIYHCIICHUS, TIPABUJIA OKPYTJICHHUS,
MPUKHUJKA U OLIEHKA pe3yJibTaTra
BBIUMCJICHU M.

MaTeMaTUYECKHX 3a/1a4, a TaKXKe
peanbHBIX MPOIECCOB U SIBJICHUH.
OnepupoBaTh MOHATUSIMUA
palMoOHAIILHOE YHCII0, OECKOHEYHAs
nepUoauYEcKas IpoOk, TPOIICHTHI;
UPPALMOHAIBHOE U IEUCTBUTEIBLHOE
YUCII0; MOAYJIb JEHCTBUTEIIHHOTO
YHUCIa; UCTIOIb30BaTh ATU MOHATHS
IPU MPOBEACHUH PACCYKICHUM

U JI0Ka3aTeNIbCTB, IPUMEHSTH IPOOHU
Y TIPOLIEHTHI JIJISl PEIICHUs
MPUKJIAHBIX 337a4 U3 Pa3InYHbIX

OTpaciiel 3HaHUW U peajbHOM KU3HMU.

Hcnonb3oBath NpuOIMKEHHBIE
BBIYKCIICHUS, [TPaBUJIa OKPYTJICHUS,
NPUKUJKY U OLEHKY pe3ysbTara
BBIYHCIICHUH.
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OCHOBHBIE METO/IbI PEMICHUS LIEIIBIX

U ApOOHO-PALIMOHATIBHBIX YpaBHEHUHN
Y HEPABEHCTB. MHOrOWIEHBI OT OJHOU
MEpeMEHHOM. /leneHrne MHOTO4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrousessl ¢ neiapimu
kod(ppunmnenramu. Teopema Buera.
Pemienue cucreM JIMHEHHBIX
ypaBHEHUU. Marpuiia CUCTEMBbI
JVMHENHBIX ypaBHEHHI. Onpeaenurens
MaTpHUIbl 2%X2, €ro reOMeTPUYECKUI
CMBICIT ¥ CBOVMCTBA; BBIYUCIICHUE €T0
3HAYEHUS]; IPUMEHECHUE ONPEACTUTENS
JUISL PELLICHUS] CUCTEMbI JIMHEWHBIX
ypaBHEHUU. Pelenue nmpukiagsbIx
3a/1a4 C TOMOIIBIO CUCTEMBI JIMHEUHBIX
YPaBHEHUMU

[IpuMeHATH pa3InUYHbIE METObI
pelieHus palluoOHaAIbHbBIX U IPOOHO-
palMOHANIbHBIX YPABHEHUN; a TAKkKe
METOJI UHTEPBAJIOB JUJISl PELLICHUS
HEPABEHCTB.

OnepupoBaTh MOHATUSIMU MHOTOUYJIEH
OT OJHOW MEPEMEHHOM, Er0 KOPHH;
IMPUMEHSTH JE€JIEHUE MHOTOYJICHA

Ha MHOTOYJIEH C OCTaTKOM, TEOPEMY
be3y u reopemy Buera s pemenus
3a/1a4.

OnepupoBaTh MOHITUSIMUA: CUCTEMA
JIMHEVHBIX YPaBHEHHM, MATPHUIIA,
ONPEAECIUTEIIb MATPULIBL.
Hcrnonp30BarTs CBOMCTBA
OTpeAeuTeNs 2 X 2 ik BEIYUCIICHUS
€ro 3HaYCHUS, IPUMEHSITh
ONPENETUTENN ISl PELICHUS] CUCTEMBI
JIMHEWHBIX YPaBHEHUM.
MopaennpoBarh peanbHbIE CUTyaLlUU
C IOMOIIBIO CUCTEMBI JINHEWUHBIX
YPaBHEHUI, UCCIIEN0BATH
MTOCTPOEHHBIE MOJICNIH C TTOMOUIBIO
MATPHI] U ONIPEAECTUTETIEH,
MHTEPNPETUPOBATH MOJYYECHHBIN
pe3yibTar
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OyHKIMU U TpaduKu.
Crenennast GpyHKIUS
C IIEJIBIM TTOKa3aTesieM

12

DyHKITUS, CTIOCOOBI 3aaHus () YHKIIHH.
B3aumHo o6patHbie GyHKITUU.
Kommnozunus ¢pynkiuit. I'paduk
byHKIIMU. DIIeMEHTapHbIC
npeoOpazoBaHus rpauKoB GyHKIIHM.
OO6nacTh onpeeaeHusi 1 MHOKECTBO
3HaueHui QyHkiuu. Hynmu ¢pyHkimm.
[TpoMeKyTKH 3HAKOTIOCTOSTHCTBA.
Yérubie 1 HEUETHDBIE PYHKIUU.
[leprognueckue HyHKITAH.
[IpoMeKyTKM MOHOTOHHOCTH
dbyHkMU. MakCUMyMbl 1 MUHUMYMBbI
dbyukuuu. Haubomnbiee u HauMeHbIee
3HaueHUE (PYHKIIMH HA MPOMEXYTKE.
Jluneitnasi, kBagpaTu4Has U 1poOHO-
JuHeHas QYHKUIUU. DIIEMEHTapHOe
UCCIIEZIOBAaHNE U TIOCTPOSHHUE TPAPUKOB
TUX (PYHKIIMM.

CrereHb ¢ LEbIM IMOKa3aTelIeM.
bunom HeroToHa.

CremneHHas QyHKIHS C HATYpPAITbHBIM
Y LIETBIM NTOKa3areseM. E€ cBoiicTBa

U rpaduk

OnepupoBaTh MOHATUSAMU: QYHKITHS,
crocoObI 3a/1aHus PYHKIMU; B3AUMHO
oOpaTHbie (DYHKIINH, KOMIIO3UITUS
byukuuii, rpadguk GyHKIIMNA, 006JIACTh
OTIpeNieJICHNS] 1 MHOKECTBO 3HAUCHUN
byHKUMH, HYIU QYHKINH,
IIPOMEXKYTKH 3HAKOTOCTOSHCTBA;
JUHEHas1, KBaipaTU4Hasi, 1poOHO-
JVHEWHas U CTeTNeHHas (PyHKIUY.
BrInonHATh 351eMeHTapHbIe
npeoOpa3zoBaHus rpaduKoB G YHKIIUH.
3HaTh U YMETh JIOKA3bIBATh YETHOCTh
WM HEYETHOCTH (DYHKITUH,
NEePUOIUIHOCTh (PYHKIIMH, HAXOIUTD
IPOMEXYTKA MOHOTOHHOCTH
GYHKIINHA, MAKCUMYMBI 1 MUHAMYMBI
GbyHKUIMY, HauOoJIbIIIEE U HAUMEHbIIIEe
3HaueHNe PYHKIIUN HA TIPOMEKYTKE.
dopmyIupoBaTh U WILTIOCTPUPOBATH
rpauuecky CBOMCTBA JIMHEWHOMH,
KBaJpaTUYHOU, TPOOHO-TMHEHHON U
CTETICHHOM (PYHKIIMIA.

BripaxaTs ¢popmMynamMu 3aBUCUMOCTH
MEXIy BETUYMHAMHU.

3HaTh ONpeICICHUE U CBOMCTBA
CTETICHH C IIeJIBIM IT0Ka3aTeleM;
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MOAXOIAILYIO (POPMY 3aIHCH
JNENCTBUTENb-HBIX YUCEN JJI PELICHUS
MPaKTUYECKUX 33]1a4 U MPEJCTABICHUS
JTAHHBIX

ApudmMernyeckuii KopeHb 15 ApudmMeTnueckuii KOpeHb @opMyIMpOBaTh, 3aIUCHIBATH
N-O CTEIECHMU. HATypaJbHOW CTETICHHU U €T0 CBOMCTBA. | B CUMBOJHYECKOU (opMme
HppauunonanbHeie [TpeoOpazoBaHus YUCIOBBIX Y WCIIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAXEHUH, COJIEPXKAILNX CTENEHU N-o¥ CTeneHu i peodpa3oBaHus
Y KOPHH. BBIPAKEHUM.
HppanoHanbHbIe YpaBHEHUS. HaxoauTe pemenus nppanroHaIbHbIX
OCHOBHBIE METO/IBI PELLICHHUSI YPaBHEHUH C IOMOIIBIO
VPPALMOHAIBHBIX YPaBHEHUN. PaBHOCWJIBHBIX IIEPEXO/I0B UIIU
PaBHOCHIIbHBIE TEPEXObI B PELICHUU OCYIIECTBJISISI IPOBEPKY KOPHEH.
UPpalMOHAIbHBIX YPaBHEHU. Crpoutb rpapuk QpyHKIIMU KOPHS
CaoiicTBa 1 rpaduK KOpHS N-0M N-oii cTENEeHU KaKk 0OpaTHOM
CTENEeHH KaK (PyHKIIMU OOpaTHOU JUTsl QYHKIIMU CTENEHU C HAaTYpPaJIbHbIM
CTENEHH C HATYPAJIBHBIM MIOKA3aTeleM | IOKa3aTesieM
[ToxazaTenbHas QyHKUUA. 10 CreneHb ¢ palMOHAIbHBIM dopmyIMpoBaTh ONPEAEIICHNE

ITokazarenbHbIE YpaBHEHHS

IIOKA3aTeJIEM U €€ CBOWCTBA.
[TokazatenbHas QyHKIUSA, €€ CBONCTBA
u rpaduk. Mcnons3zoBanue rpaduxa
(GyHKIMU A7 pelIeHus] ypaBHEHU.
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE
METO/IbI PEIIEHUS TOKA3aTEeIbHBIX
YpPaBHEHUM

CTENEHU C palliOHAIBHBIM
IIOKa3aTEJIEM.

BrinonssaTs npeodpa3oBaHus
YHUCJIOBBIX BBIPAKEHHM, COACPKALUX
CTENEHU C pallOHAIBHBIM
IIOKAa3aTeJIEM.

Hcnonb3oBaTh HUPPOBBIE PECYPCHI
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JUTSl IOCTPOEHUs rpaduka
NOKAa3aTeJIbHON (QYHKUIMUH U U3yYEHUS
€€ CBOMCTB.

HaxoauTe penieHns noka3aTeabHbIX
YPaBHEHUMU

Jlorapudmuueckast GyHKIMS. 18 Jlorapudm uncna. ColicTBa JlaBaTh onpenenenue gorapudma
Jlorapudmuueckue aorapudma. JlecaTuunblie u qyycia; JECATUYHOIO U HATYPaJIbHOTO
yYpaBHEHUS HaTypajbHbIE JJOrapu(MBbI. Jorapudma.
[IpeoOpa3oBanre BEIpAKESHUM, Hcnons3oBath CBOKCTBA JIorapu(MOB
COJZIEPIKAIIUX JIOTapU(PMBI. TUTsI TipeoOpa3oBaHMs
Jlorapudmuyeckast GpyHKIuUsA, Jorapu(PMUYECKUX BBIPAKEHUM.
e€ CBOICTBA U rpaduK. Crtpouts rpadguk sorapupmMudecKon
Hcnonb3oBanue rpaduka GpyHKIUN (GyHKUIMU KaKk 0OpaTHOM
JUISL pELICHUS] YPABHEHUU. K MIOKa3aTEJIbHOU U UCIIOIb30BaTh
Jlorapudmudeckue ypaBHEHHUSI. CBOICTBA JIOrapuPMUIECKON (YHKITUN
OCHOBHBIE METO/IBI PEILIEHHUS JUISL PEILICHUS 3a/1a4.
Jorapu(PMUIECKUX ypaBHEHUH. Haxonuth peuienus
PaBHOCHIIBHBIE IEPEXOABI B PEILLIEHUN Jorapu(MUYECKUX ypaBHEHUN
Jorapu(MUYECKUX ypaBHEHUN C IOMOILBIO PABHOCUJIbHBIX TIEPEXO0B
WJIM OCYLIECTBIISASI IPOBEPKY KOPHEMN
Tpuronomerpuyeckue 22 CuHyC, KOCUHYC, TAHT'€HC M KOTaHreHC | JlaBaThb ompejeneHus CUHyca,

BBIPA’KCHUA U YPABHCHHUA

YUCJIOBOr0 apryMeHTa. APKCUHYC,
apKKOCHUHYC U apKTaHT'€HC YUCIOBOTO
aprymeHTa.

TpuronomMmerpuyeckas OKpyKHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHT€HCa
YUCJIOBOI0 apryMEHTA; a TAKXKE
apKCUHYCa, apKKOCHUHYyCa U
apKTaHTeHCa YUCIA.

26




denepanpHas padouas nporpamma | Marematuka. 10—11 kimaccs! (yriryOn€HHBIN ypOBEHB)

OIpe/IeNICHUE TPUTOHOMETPUYECKUX
(GYHKIIMN YMCIOBOTO apryMEHTa.
OCHOBHBIEC TPUTOHOMETPUYECKHE
dbopmyiel. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUH.
Pemenne TpUroHOMETPUICCKUX
YpaBHECHUU

[TprMeHSITH OCHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI

JUTst ipeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKEHU.
[TpumeHATH (POPMYITBI TPUTOHOMETPHH
JUTSI pEIIICHUST OCHOBHBIX THITOB
TPUTOHOMETPUIECKUX YPABHCHUN

[TocnenoBaTenbHOCTH
U TIPOTPECCUu

10

ITocnemoBaTeabHOCTH, CIOCOOBI
3aJIaHHUs TTOCJIeI0BaTEIbHOCTEH.
Meron MaTeMaTU4YECKON UHIYKIIUH.
MOHOTOHHBIE U OTPAHUYECHHBIC
IIOCJIEI0BATENbHOCTH. McTopus
aHajn3a 0ECKOHECYHO MaJIbIX.
Apudmernyeckas U reOMETpUIECKast
MIPOTPECCHUM.

beckoneuHo yobiBaroas
FEOMETPUYECKas POrPECCHSL.
CyMMa GeCKOHEYHO YObIBaIOIIEH
r€OMETPUYECKON TPOTPECCHH.
JInHEeNHBIN 1 DKCIIOHESHIINAJIBLHBIN
poct. Hucno e.

dopmyiia CIOKHBIX MPOIIEHTOB.
Hcnonb30BaHue MpOrpeccuu

JUISL PEIICHUS PeaJIbHBIX 3a/1a4
MIPUKJIATHOTO XapaKkTepa

OnepupoBaTh MOHATHIMU:
MOCJIEA0BATEIbHOCTh, CIIOCOOBI
3a1aHUS TIOCJIEI0BATENbHOCTEM;
MOHOTOHHBIE U OTPAaHHYECHHBIC
NOCJIEA0BATENbHOCTHU; UCCIEA0BATh
NOCJIEA0BATEIbHOCTH Ha
MOHOTOHHOCTh ¥ OTPaHUYEHHOCTb.
[Tomyyats mipecraBieHue

00 OCHOBHBIX HJICSIX aHAIHM3a
OECKOHEUHO MaJlbIX.

JlaBatb onpenenenue
apu(PMETHIECKON 1 TEOMETPUUIECKOMN
nporpeccuu. /JJoka3piBaTh CBOMCTBA
apuMeTHIecKoi U TeOMETPUYECKON
MIPOrPECCUU, HAXOIUTh CYMMY UJICHOB
MPOTPECCUU, & TAKKE CYMMY UYJIEHOB
OECKOHEYHO yOBbIBaOIIECH
FEOMETPUYECKON TPOTPECCUH.
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Hcnons3oBars porpeccun

IUIS pellieHts 3a/1a4 IPUKIIaJHOTO
Xapaxkrep.

[TpuMeHATh POpMYITy CIIOKHBIX
IIPOLIEHTOB IS PELIEHUs 3a1a4
U3 pEAIbHOMN ITPAKTUKU

HenpepsiBHbBIE QYHKIIHH.
[IponsBoaHas

20

HenpepbiBHBIE QYHKIIMH U UX
cBoucTBa. Touka pa3peiBa.
AcumnToThl rpaguKoB PyHKIUH.
CaoiicTBa (hyHKITMI HEMPEPHIBHBIX
Ha OTpe3ke. MeTo MHTEpBAJIOB

JUISl pELLIEHUS] HEPABEHCTB.
[IpruMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUMNA 1715 pelieHus 3a1ay.
[lepBas u BTOpast HpOU3BOAHBIE
¢byakuuu. OnpezaeneHue,
TEOMETPUYECKUN U (PU3UIECKUN CMBICIT
IIPOU3BOJHOMN. Y paBHEHHE
KacaTeJIbHOM K TpaduKy QyHKIHH.
[Ipon3BOIHBIE DIIEMEHTAPHBIX
dbynkui. [IpousBogHAsS CYMMBI,
IIPOU3BEICHUSA, YACTHOIO U
KOMIIO3ULIMM (PYHKIIUH

OmnepupoBaTh NOHATUAMHU: QYHKIIHS
HETIPEPBIBHAS HA OTPE3KE, TOUKA
pa3pbiBa (PyHKITMH, aCHMIITOTA
rpaduka QyHKIIUH.

[IpuMeHsTh CBOKCTBA HENMPEPHIBHBIX
GyHKIMN 1S penieHust 3a1a4.
OnepupoBaTh MOHATUSIMU: TIEPBAst U
BTOpasi IPOU3BOJIHbIE (DYHKITUY;
NOHUMAaTh (PU3UYECKUH U
T€OMETPUUYECKUIN CMBICII IIPOU3BOIHOM;
3alUChIBATh YPAaBHEHHE KacaTEeIIbHOM.
Brruncniars npou3BOAHBIE CYMMBI,
MIPOU3BENCHUS, YACTHOTO U CIIOKHOU
b yHKITHH.

N3y4yaTh Npon3BOAHBIE JIEMEHTAPHBIX
G YHKITUH.

Hcrnonp30BaTh reOMETPUUECKUN U
(bu3MUeCcKuil CMBICT TTPOU3BOIHOM

JUISL pELIECHUS 3a/1a4
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[ToBTOpEHUE, 00001IEHNE, 5 OCHOBHBIE MTOHATHUS Kypca aJreOpsl [IprMeHsATh OCHOBHBIE TOHATHUS Kypca
CHCTeMaTH3allns 3HAaHU! ¥ HavajJ MaTeMaTU4YeCKOro aHaIIn3a anreOpbl M Haual MaTeMaTHIECKOTO
10 knacca, 00001IEHHE U aHajM3a JJIs pelieHus 3aaa4d
CUCTEMAaTH3aLNs 3HAHUU Y3 PEAIbHOM KU3HU U APYTUX
HIKOJIbHBIX MPEAMETOB
OBILEE KOJIMYECTBO 136

YACOB 11O ITPOTPAMME
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11 KJIACC
HasBanue KommnuectBo OCHOBHOE cozepx)aHue pa3aena OCHOBHBIE BH/JIbI I€ATEILHOCTH
paszzena (TeMbl) 4acoB (Tembr) oOydJarommxcs
Hccnenosanue GyHKimii 22 [IpuMeHeHne npon3BOIHON Crtpoutb rpaguk KOMIO3UIINH

C MMOMOIIBIO IIPOU3BOTHOM

K MCCIIEI0BaHUIO () YHKIUNA

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenue Hanbosp1iero u
HAaMMEHBILIET0 3HAYE€HHsI HENPEPHIBHOM
(GyHKIIMHM Ha OTpE3KE.

[IpumMeHeHune npon3BOIHON

JUTSL HAXOKJIEHUSI HAMJTY4ILEro
pELICHNs B IPUKIIAIHBIX 3a/1a4ax,

JUTSL OIIPENIENIEHUSI CKOPOCTH U
YCKOpPEHHUsI IpoLecca, 3aJaHHOrO
dbopmyroi umu rpaduKoM.
Komnozunust pyHKIui.
['eomeTpuueckre 00pa3bl ypaBHEHUHN U
HEPABEHCTB HAa KOOPAMHATHOU
IJIOCKOCTH

GYHKIUNA ¢ TOMOILBIO 3JIEMEHTAPHOTO
VCCIIEA0BAHUS U CBOMCTB KOMIIO3ULINH.
Ctpoutb reoMeTpuyecKue oopasbl
YPaBHEHU U HEPABEHCTB

Ha KOOPJAMHATHOM IJIOCKOCTH.
Hcnosnb30BaTh MPOU3BOIHYIO

JUTsL KicclieAoBaHus (PyHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HAXOJUTh HAaUOOJIbIIIEE U HAMMEHBIIIEE
3HaUYCHUS (PYHKIIMU HEMPEPHIBHOM HA
OTpe3Ke; CTPOUTH Trpaduku HyHKIIHIA
HAa OCHOBAHUHU MPOBEIEHHOTO
UCCIIEOBAHUA.

Hcnons30BaTh TPOU3BOJHYIO

JUISL HAXOKJICHUSI HAUJTy4IlIero
pElIeHUs] B IPUKJIAJAHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHYECKUX, 3a/1a4ax,
JUTSI OIIpeNIeNIEHUsI CKOPOCTHU

Y YCKOpEHUS IIPoLIecca, 3aJaHHOTO
dbopmyroi unu rpaduKoM.

[Tonyuars nipeacraBieHue
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O IPUMEHEHNUH MPOU3BOTHON
B Pa3JINYHBIX OTPACIAX 3HAHUU

[lepBooOpa3Hast ¥ UHTETpa 12 [lepBooOpa3Hasi, 0CHOBHOE CBOHCTBO OnepupoBaTh MOHATHSIMU:
nepBooOpa3HbIX. [lepBooOpas3Hbie nepBooOpa3Has ¥ ONpeeIEHHbIHI
aneMeHTapHbIX GyHkumid. [IpaBuna unTerpain. Haxoauts nepBooOpasHbie
HAXOXKJEHUS IEPBOOOPA3HBIX. AIEMEHTAPHBIX (DYHKIIMI ¥ BBIYUCIISATH
HNurerpan. ['eoMmeTpuuecknii CMbICT uHTerpai rno gopmyne Herorona—
MHTErpana. Beruucienue JleitOHUI1A.

OIPEEIEHHOIO UHTETpaja 1o HaxoauTh miomaau miockux Guryp
dbopmyne Hprorona— Jleitbuua. 1 00BbEMBI TEJT C TIOMOIIBIO
[IpuMeHneHune naTerpaia OIPEACIEHHOr0 UHTETpalIa.

JUTSl HAXOKJIEHUS TUTOIaaei 3HaKOMUTBCA C MaTEMaTUYECKUM
MJIOCKKUX (DUTYyp U 00BEMOB MOZENMPOBAHUEM HA NPUMEPE
TEOMETPUYECKUX TEN. mudepeHnaIbHbIX YpaBHEHHM.
[Ipumeps! pemienui [Tony4dars npeacTaBiIeHUe O 3HAYEHUH
mudepeHnanbHbIX YpaBHECHUM. BBEJICHUS MTOHATHS UHTErpaJia
MartemaTnueckoe MOJIEIMPOBAHNE B Pa3BUTUU MATEeMaTUKHU

peaNbHBIX MPOLIECCOB € MTOMOILBIO

nuddepeHnranbHbIX YpaBHEHUN

['paduku 14 Tpuronomerpuueckue QyHKINH, UX Hcnonp3oBaTh HUPPOBBIE PECYPCHI

TPUTOHOMETPUYECKHUX CBOMCTBA U TpauKU. JUTSl TOCTPOEHUS TpauKOB

(GyHKIMIA. OT00p KOpHEN TPUTOHOMETPUUYECKUX TPUTOHOMETPUYECKUX QYHKIIUU U

Tpuronomerpuueckue YPaBHEHUH C IOMOIIBIO U3Y4YECHUS UX CBOMCTB.

HEPABEHCTBA TPUTOHOMETPUYECKON OKPYKHOCTH. Pewmate Tpuronomerpuyeckue
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Pemenue TpUroHOMETPUYECKUX
HEPABEHCTB

YPaBHEHUS U OCYILECTBIISATH OTOOP
KOPHEW C TOMOLIBIO
TPUTOHOMETPUUECKOU

OKPYXHOCTH.

[TpumeHsATh POPMYITBI TPUTOHOMETPUH
JUTSl pEIIEHUs] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HUPPOBBIE PECYPCHI
JUISI IOCTPOEHUS U UCCIIE0BAHMS
rpa¢ukoB HyHKUIUN

WppauunonansHele,
NIOKAa3aTeJIbHbIE U
norapugMudecKue
HEPABEHCTBA

24

OCHOBHBIE METO/IbI PEIICHUS
MOKAa3aTeNbHBIX U JIOrapu(pMUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHUS
UPPALMOHAIBHBIX HEPABEHCTB.
['paduyeckrie MeTOABI pEIICHUS
MPPALMOHAIIbHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX ypaBHEHUHN U
HEPaBEHCTB

[IpuMeHATH CBOKCTBA MOKA3aTENbHOU
u jjorapumudeckon GyHKIui

K PELIEHUIO NTOKa3aTeJIbHbIX U
JorapupMUYECKUX HEPABEHCTB.
O60ocHOBaTH PAaBHOCHJIHBHOCTD
TIEPEXO0JIOB.

Pemate nppanvoHanbHbie U
KOMOMHHPOBAHHbIE HEPABEHCTBA,

C TIOMOUIBIO PAaBHOCHJIbHBIX
NIEPEXOJI0B.

Hcnonp30BaTh rpaguueckre MEeTO b
¥ CBOWCTBA BXOSIINX B ypaBHEHHE
WJIM HEPABEHCTBO (DYHKIIMIA

JUIS pellieHus 3a7jaun
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KommuekcHble uncna 10 KomrmnekcHbie uncna. Anredpanueckas | OnepupoBaTh MOHSATUSIMH:
U TPUTOHOMETpUYECKask (POPMBI 3aMUCH | KOMILJIEKCHOE YHMCIIO U MHOYKECTBO
KOMILIEKCHOTO YHUCIa. KOMILIEKCHBIX YHCEIL.
ApudmeTrnyeckue onepaiuu [IpencraBiaTh KOMIUIEKCHBIE YUCA
C KOMIUIEKCHBIMH YHCIIAMHU. B are0panyeckou u
N300pakeHne KOMIUIEKCHBIX YHCE TPUTOHOMETPUUYECKOU popMme.
Ha KOOPJIMHATHOM MJIOCKOCTH. Boinonusats apudmerndeckue
®opmyna Myaspa. Kopuu n-oi omnepanuy ¢ HUMU.
CTENEHHU U3 KOMILJIEKCHOTO YU CIIA. N300paxaTh KOMILIEKCHBIE YUCIIA
[IpuMeHeHnEe KOMIUIEKCHBIX YHCEeI Ha KOOPAMHATHOW IJIOCKOCTH.
JUTSI perieHust (PU3NIEeCKUX U [TpumensTs Gpopmyny MyaBpa u
r€OMETPUUECKUX 3a]1a4 MOJIy4aTh MPEACTABIECHUE O KOPHSX
N-OM CTENEHN U3 KOMIUIEKCHOTO YHCJIa.
3HAKOMUTHCA C PUMEPAMU
MPUMEHEHUST KOMIUIEKCHBIX YHCEIl
JUTSL peLIEHUS] TEOMETPUUECKUX U
bu3nYeckux 3aaa4
HatypanbHble U Lienble ynciaa 10 HatypanbHbie U 11e51ble Yucia. OnepupoBaTh MOHATUSIMU

[IpuMeHeHue TPU3HAKOB AEITUMOCTH
uenbix uyncen, HOJl u HOK, ocratkoB
10 MOJYJIIO, anroput™ma EBkinia

JUUISL PEILICHUS 3a]1a4 B LIEJIbIX YHCIIax

HaTypajbHOE U LIEJI0€ YUCIIO,
MHO>KECTBO HAaTYPAJIBHBIX U LEIBIX
YHUCEIL

Hcnons30BaTh NPU3HAKU TETUMOCTH
LIEJIBIX YHCET; OCTATKHU 10 MOAYJIIO;
HO/I n HOK HarypanbHbIX yncedn;
anroput™ EBKiMIa s pemeHus
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3ajad4.

3anuceIBaTh HATYpPaJbHBIE YUCIA

B Pa3JINYHBIX MO3ULIMOHHBIX CUCTEMAX
CUUCIICHUS

CucrtemMbl pallMOHAIBHBIX, 12 Cucrema u COBOKYITHOCTh YPaBHEHHIA. OnepupoBaTh MOHATUSIMU: CUCTEMA U
MppalOHAIbHBIX PaBHOCHIIBHBIE CHUCTEMBI M CUCTEMBbI- COBOKYITHOCTh YPABHEHUH U
NIOKa3aTeNbHbIX CJIE/ICTBUSL. HEPABEHCTB; PEIICHUE CUCTEMBI UJTN
U Jjorapu(pMudeckux OCHOBHBIE METO/IbI PELICHHS] CUCTEM U | COBOKYITHOCTH; PABHOCHUJIbHBIC
ypaBHEHUM COBOKYITHOCTEHN paliOHAIbHBIX, CHUCTEMBI U CUCTEMBI-CIIC/ICTBHSI.
MPPALMOHAIIBHBIX, ITOKA3aTEIbHBIX U Haxonurts penieHus CucTeM u
Jorapu(pMUYECKUX YpaBHEHUM. COBOKYITHOCTEH ILIENTBIX
[IpumeHeHne ypaBHEHU, CUCTEM U palMOHANIbHBIX, UPPALMOHAIBHBIX,
HEPABEHCTB K PEIICHUIO MOKAa3aTeJIbHBIX U JOrapu(pMUUYECKUX
MaTeMaTUYeCKHX 3a7a4 U 3a1a4 YPaBHEHHUI U HEPABEHCTB.
U3 PA3IMYHBIX 00J1acTe HAYKU U [IpuMeHATh cUCTEMBI YPABHEHU I
peaIbHOM KU3HU, MHTEPIpEeTalus K PELICHHUIO TEKCTOBBIX 3a/1a4
MOJIYYEHHBIX PE3YyJIbTaTOB U3 PA3NUYHBIX 00s1acTeil 3HAaHUH U
peanbHOM )KU3HU; UHTEPIIPETUPOBATH
MOJIYYEHHBIE PELICHUS.
Hcnonb3oBath 1uppoBbIC
pecypcbl
3agauu ¢ mapamerpamu 16 PanmnonanbHble, HppanmoHaNbHEIE, BriOupars ciocod perieHus

MOKa3aTeJIbHbIE, JIOrapu(PMHUYECKUE U
TPUTOHOMETPUYECKUE YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI

palOHANIBHBIX, UPPALHOHAJIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(PMUUECKUX U
TPUTOHOMETPUYECKUX YPaBHEHUN
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C IapameTpamu.
[TocTpoeHune u ucciieioBaHue
MaTeMaTUYECKNX MOJIEIEH pealbHbIX
CUTYalHH C IOMOIIBI YPaBHEHUH,
CUCTEM YPaBHEHUU 1 HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COJEPKALIUX
MOZYJIV Y ITAPaMETPHI.

[TpumensTe rpaduueckue u
AHAIIMTUYECKUE METOMBI JUIsl PELLICHUS
YPaBHEHUW U HEPABEHCTB

C IapaMeTpamu, a TaKKe
uccienoBanrue GyHKIMI MeTo1aMu
MaTeMaTUYECKOr0 aHAJIN3a.

CtpouTs u nuccinenoBaTh
MaTeMaTHYECKUE MOJIEIIN PEATbHBIX
CUTyalUi C IIOMOUIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C mapameTrpamu

[ToBTOpeHue, 06001IeHNE,
cucTeMaTHh3anusg 3HaHUU

16

OcCHOBHBIE TTOHATHUS U METOBI Kypca,
0000I1IEHIE U CUCTEMATH3AlIU 3HAHWI

MopenupoBaTh pealibHbIE CUTYaIlUU
Ha SI3BIKE anreOphl, COCTABIIATh
BBIPQXKEHUS, YPABHCHUS, HEPABCHCTBA
U UX CUCTEMBbI 10 YCJIOBUIO 33/1a4H,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIH

C UCIOJIb30BAHKUEM armapara aiareopsl,
UHTEPIPETUPOBATH MOTYyYEHHBIH
pe3yIbTar.

[TpumensaTh pyHKIMH

JUTS. MOJICTTUPOBAHUS U ICCIICTOBAHUS
peabHBIX MPOIECCOB.

Pemars nipukiaaHbie 3a1a4u,
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B TOM YHCJIE€ COLUATIBHO-
SKOHOMMYECKOT0 U (PU3UUECKOTO
XapakTepa, CPeICTBAMH alreOpbl
Y MaTeMaTUYECKOro aHaJIn3a

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

136
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OEJIEPAJIBHASA PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

INOACHUTEJIBHASA 3AIINCKA

['eometpust siBisieTcss ogHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHus, TaK KaKk 00€CIIeYNBACT BO3MOKHOCTh N3YUCHUS JUCITUTIINH €CTECTBEHHO -
HAayYHOH HAMPaBJICHHOCTH W TIPEIMETOB I'yMaHUTApHOT O ITMKIIA. [IoCKOIBKY JIoTHYecKoe
MBIIUIEHUE, (QOpMUpPYEMOEe TMpPU H3yYEHUH OOYJArONIUMUCA TOHSITHHHBIX OCHOB
T€OMETPUH, TMPHU JIOKA3aTEIbCTBE TEOPEM U TIOCTPOCHHHM IIETIOYKH JIOTHYECKHUX
YTBEPKIACHUH TIPH PEIICHUH T€OMETPUUECKHUX 3a/1a4, YMEHUE BBIIBUTATh U OMIPOBEPTaTh
TUIOTE3bl HETIOCPEACTBEHHO UCIIOJIb3YIOTCS MPHU PEIIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOT' O
[[MKJIa, B YaCTHOCTU (PU3MYECKHUX 3a/1au.

Ilear ocBoeHust mporpamMMbl ydebHOTO Kypca «l'eomerpusi» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHAMBUAYAIBHBIX CIOCOOHOCTEH OOYUYAIOIMMUXCS TMPH H3YUYCHHH
reOMEeTPHUH, KaK COCTABJIAIONIEH MpeaMeTHOl obnactu «MaTtemaTuka U UHQOpMATHKA»
yepe3 obecredeHue BO3MOXKHOCTU MPUOOPETEHUsI U WCIIONIb30BaHUs 0OoJiee TIIyOOKHX
TCOMETPUYCCKUX 3HAHUK W JACHCTBUH, CIENU(PUIHBIX TECOMETPHUU, W HEOOXOTUMBIX
JUIA  YCTIEITHOTO TMPO(ECCHOHATBHOI0 00pa30BaHUs, CBA3AHHOTO C HCIIOJb30BaHUEM
MaTEeMaTHKH.

[IpuopuTeTHBIMH 3a7a4yaMu  Kypca Te€OMETpUM Ha yrIyOJNEHHOM ypOBHE,
paCHIUPSIOMIUMH M YCHIIMBAIOIUMHU Kypc 6a30BOT0 YPOBHSI, SIBIISFOTCS:

paciMmpeHue TPEACTABICHUS O TEOMETPHUH KaK YacTH MHUPOBOH KYJIbTYpPhl H
dbopMHUpOBaHUE OCO3HAHMS B3aUMOCBSI3U TEOMETPUH C OKPYKAIOIIIUM MHUPOM;

dbopMupoBaHUE NMPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIINX
MaTEMaTUYECKUX MOJIEIISX, TMO3BOJISIIONIMX OMHUCHIBATh M W3y4daTh pPa3HBIC SIBICHUS
OKpPY)KAIOIero Mupa, 3HaHWE TOHATHWHOTO ammapata mo pasaeny «CrepeomeTpus»
y4e0HOTr 0 Kypca reOMEeTpuu;

dbopMUpoBaHUE YMEHHUS BJIAJE€Th OCHOBHBIMHU MOHSTUSMHU O MPOCTPAHCTBEHHBIX
durypax M WX OCHOBHBIMH CBOWCTBaMH, 3HAHHE TeopeM, (opMyn U ymeHHe
WX TPUMEHSTh, YMEHHS JTOKA3bIBaTh TEOPEMbl U HAXOMWTh HECTAHJAAPTHBIE CIIOCOOBI
pelIeHus 3a7ay;

dbopMUpoBaHUE YMEHUS PACIIO3HABATh HA YEPTEKAX, MOJICIISIX U B PEAIbHOM MHPE
MHOTOIPaHHUKH U TeJla BpalleHHs, KOHCTPYHPOBATh T€OMETPUUECKUE MOJICTIH;

dbopMUpoBaHHUE TIOHMMAaHUS BO3MOKHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTHYeCKUuX  TeOopui, (OPMHpPOBAHWE TOHWMAHHMS PO  AKCHOMATHKHU
IIPY MIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHUE YMEHHS BIAJETh METOJAAMH JIOKAa3aTEIbCTB M  aJTOPUTMOB
pElICHHS, YMEHUS WX TPHUMEHATh, MPOBOJUTH JOKA3aTeIbHBIC PACCYXKICHUS B XOJE
pEIICHHUS CTEPEOMETPHUYECKMX 3alad MW 3a7a4 ¢ M[PAKTHUYECKUM COACpKaAHUEM,
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dbopMupoBaHuEe TPENCTaBICHUS O HEOOXOIUMOCTU JIOKA3aTEIhCTB MPH OOOCHOBAHUU
MaTE€MaTUYECKUX YTBEP)KJIECHUW M POJM AKCMOMATHUKA B TPOBEICHHUM JI€TYKTUBHBIX
pacCyKJIeHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEM
OOy4YalIMXCcs, MO3HABATEIbHOM  AKTUBHOCTH,  HMCCIIEOBATEIbCKUX  YMEHUHU,
KPUTUYHOCTH MBIIUICHHUSI, HHTEPECA K U3YUEHHUIO T€OMETPHH;

(dopmupoBaHue QPYHKIIMOHAIBHON IPAaMOTHOCTH, PEJIEBAHTHOM F€OMETPUN: YMEHHUS
pacrio3HaBaTh MPOSBJICHUS T'€OMETPUUECKUX MOHATHUN, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEATbHBIX JKU3HCHHBIX CUTYalMAX W TPU U3YYCHUH JPYTHX y4eOHBIX
MPEIMETOB, MPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOICTMPOBAHUS PEabHBIX
CUTYyallui, HCCJIENOBAaHUSA TMOCTPOEHHBIX MOJENEH, WHTEPHpPEeTalud MOJTYYeHHBIX
pE3YJIbTATOB.

OCHOBHBIMHM ~ COZICpKATENbHBIMA  JIMHUSIMU  y4eOHoOro Kkypca «l'eomerpus»
B 10-11 «xmaccax sBisitorcs: «lIpsMble W TUIOCKOCTM B MPOCTPAHCTBEY,
«MHororpanaukny, «Tena BpamieHus», «BeKTopbl U KOOpAUHATHI B IIPOCTPAHCTBE,
«/IBU>KEeHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO T1peboBaHHE «YMETh OIEPUPOBATH
MOHATUSMWY», PEJIEBAHTHBIX I'€OMETPHM Ha YriayOonéHHoM ypoBHe oOydenus B 10-11
KJlaccaX, OTHOCHTCS KO BCEM COJIEp)KaTelbHBIM JIMHUSAM y4yeOHOro Kypca, a
(dbopMupoOBaHUE JIOTMUECKUX YMEHUHN pacIlpelnessieTcsl He TOJNbKO MO COAepKaTeIbHbIM
JUHUSM, HO U 1o roaam oOyudeHus. CoaepkaHue 00pa30BaHUs, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3yjbTaTaM  ocBoeHus  DenepanbHoil  paboyeil  mporpammel,
pactpenieI€HHBIM 10 TOoJlaM OOYy4YeHUs, CTPYKTypUPOBAHO TAaKUM OOpa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPUHLHUIIMAIBHBIM BOMNpOcaM oO0ydarouiecs oOpalauch
HEOJTHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJIEHUE T€OMETPHUUECKUMU TTOHITHIMHU
W HaBbIKAMM IIOCJIEJIOBATEIbHO W TOCTYNAaTelIbHO, C COOJIOJEHUEM MpPHUHIUIIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIOYATh B OOIIYI0 CHUCTEMY I€OMETPHUYECKUX
NpeCTaBICHUN OOydarloluxcs, paclupss u yrayomsas e€, oOpa3ys NpouYHbIe
MHO>KECTBEHHbBIE CBA3H.

[lepexona kK U3y4eHHUIO TEOMETPUU Ha YIIIYOJIEHHOM YPOBHE MO3BOJISIET:

co3iarh ycnoBus i AuddepeHumanum 00y4eHus, MOCTPOSHUsT MHANBUIYAIbHBIX
o0pa3oBaTeNbHBIX MPOrpaMM, OOECHEUUTh YIIYOJNEHHOE U3Y4YEHUE T'E€OMETPUU
KaK COCTaBJIAIONIEH yueOHoro nmpeamera «MatemaTukay;

MOATOTOBUTHh OOYYarOIIMXCAd K MPOJODKEHUI0 M3YYEHHS] MATEMATHKU C y4ETOM
BbIOOpa Oyaymedt mnpodeccuu, oOecneunBas NPEEMCTBEHHOCTb MEXAY OOIIMM
U ipoeccuoHaIbHBIM 00Pa30BaAHUEM.

Ha uzyuenune yueGHOro xypca «l'eoMerpusi» Ha yriyOJI€HHOM YPOBHE OTBOJIUTCS
204 4aca: B 10 kmacce — 102 gaca (3 yaca B Hememo), B 11 kmacce — 102 gaca
(3 gaca B HezenIO).
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COJEPXKXAHUE OBYUYEHUA

10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B NIPOCTPAHCTBE

OcHOBHBIE TIOHATUA CTepeoMeTpuu. Touka, mpsmasi, INIOCKOCTb, MPOCTPAHCTBO.
[ToHsiTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3anMmHOe pacronokeHue IpsAMBIX B IPOCTPAHCTBE:  MEPECEKAOLIUECH,
IapaJuIeIIbHbIE U CKpeluBaronumecs npsmble. [Ipu3Haku CKpelnBarOUXCA NPSIMBIX.
[lapajuieIbHOCTh TPSIMBIX M IUIOCKOCTEW B IIPOCTPAHCTBE: MAapAIIIEIbHBIE IPSIMBIE
B IIPOCTPAHCTBE, NAPALIEIBHOCTD TPEX MPSAMBIX, IAPAJUICIBHOCTD NPSAMOU U IIJIOCKOCTH.
[TapannenbHOE M LEHTpPAIbHOE MPOEKTHUpOBaHUE, H300paxkeHue ¢uryp. OCHOBHbBIE
CBOMCTBa NapauIelIbHOIO IMpoeKkTHpoBaHusa. M3oOpaxeHue ¢uryp B mnapasiesbHOM
IIPOCKLUHA. YTIBl C COHAIIPABJICHHBIMU CTOPOHAMH, YIroJl MEXKIY MPSIMbIMU
B IpocTpaHcTBe. llapajuiebHOCTh IUIOCKOCTEH: IapajulesIbHBIE IIJIOCKOCTH, CBOMCTBA
napauielbHbIX TuIocKkocTed. [Ipocreiinme mpocTpaHCTBEHHbIE (PUTYpBI HA TIIOCKOCTH:
TETpa’aAp, MapaLICNECIUIE, TOCTPOCHUE CEYEHNN.

[lepnieHIUKYIAPHOCTh MPSAMOM M IUIOCKOCTH: TNEPHEHAUKYJSIPHBIE IPSAMBIC
B IIPOCTPAHCTBE, MPSIMBIE NAPALICIbHBIE U NEPIEHAUKYIISIPHBIE K TIJIOCKOCTH, MPHU3HAK
MEPIICHAUKYJIPHOCTH TPSAMON M IUIOCKOCTH, TEOpEMa O IMPSMOU INEPIECHAUKYIISPHOU
wiockocTh. OpTOroHanbHOE MPOEKTHUpOBaHME. llepHeHAMKYIssp W HAKIOHHBIE:
pacCTOSIHUE OT TOYKH J10 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 IIJIOCKOCTH, MPOEKIUs
burypsl Ha IIJIOCKOCT. IlepnieHAUKyYIAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPIICHAUKYJIIPHOCTH ABYX IJIOCKOCTEN. TeopeMa 0 TpEX MepreHANKYIIApax.

VYTibel B IPOCTPAHCTBE: YIOJI MEXKAY MPSAMON U IIJIOCKOCTBIO, ABYIPAHHBIN IO,
JMHEWHBIA yroJl ABYTPAHHOTO yria. TpéXrpaHHbIA U MHOTrOrpaHHble yriibl. CBOKMCTBa
IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolcTBa INIOCKMX M JABYIPAHHBIX YIJIOB
TPEXTPAHHOIO yrya. TeopeMbl KOCHHYCOB U CHHYCOB ISl TPEXTPAHHOIO YIJIA.

MHororpaHHuKu

Buael MHOTOrpaHHUKOB, pa3BEPTKa MHOrorpasHuka. Ilpusma: n-yronpHas npusma,
npsMasi W HAaKJIOHHAas NpuU3Mbl, OOKOBass W TIOJHAas IOBEPXHOCTb IPU3MBI.
[Tapannenenunen, npsAMOYroJIbHBIN NapauIeIenuIe ] U ero cBoicTBa. Kparyaimue nyrtn
Ha MOBEPXHOCTHM MHOrorpaHHuka. Teopema Oinepa. IIpoctpaHcTBeHHass TeopeMa
[ugaropa. [lupamuga: n-yroiapHas nupamuza, NpaBUIbHAS U YCEUYEHHAS] MUPAMMJIBI.
CpoiictBa péOep u OOKOBBIX TpaHell mNpaBuUiIbHOM mnHUpaMuibl. [IpaBuibHBIE
MHOTOTPaHHUKHU: TpaBWibHasg IpU3Ma W INpaBWJIbHAs MHUPAMHUAA, IPaBUJIbHAS
TpeyrojibHas MUpaMKia U MpaBUIbHBIN TeTpadap, KyO. IlpeacraBienre o mpaBUIBHBIX
MHOI'OTPaHHUKAX: OKTa’p, TOACKADIP U UKOCADIIP.

Boruncnenne 3ieMeHTOB MHOTOTpaHHHUKOB: pEéOpa, AuaroHanu, yrisl. Ilmomansb
OOKOBOI MOBEPXHOCTU U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOIA/Ib OCHOBAHUM,
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TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsAMON Mpu3MblL. [lnomans O0KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABUIILHON MUPAMUJIbI, TEOPEMA O IJIOMIAIU YCeu EHHOM TUpPaMU/IbI.

CumMmetrpuss B NOpPOCTPAHCTBE.  DJIEMEHTBl ~ CUMMETPUHM  IPABUIIbHBIX
MHOTOrpaHHUKOB. CHMMETpUsi B  MpaBWJIBHOM  MHOTOTPAHHHUKE: CHUMMETPUS
napajuieJienuIea, CHUMMETPUS MPABWIBHBIX MPU3M, CHUMMETpUS MPABUIbHOU
MAPAMHUJIBIL.

BekTOpbl 1 KOOPAUHATHI B POCTPAHCTBE

[ToHsTHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOI'O BEKTOpA,
BEKTOpPbl KOJUIMHEAPHBIC, COHAIPABJICHHBIE W IPOTHUBOIIOJOKHO HAMPaBJICHHbBIC
BEKTOpbl. PaBEHCTBO BEKTOPOB. JIEHCTBHUS C BEKTOPAMHU: CJIOKCHUE W BBIYUTAHHUE
BEKTOPOB, CyMMa HECKOJIbKHUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha yucio. CBoiicTBa
CJI0’K€HUS BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOPA HA YUCIIO. [ [oHATHE KOMILIaHAPHBIE
BeKTOphI. [Ipu3Hak KOMIUIaHApPHOCTH TPEX BeKTOpoB. lIpaBuiio mnapamienenunena.
Teopema 0 pa3i0XeHUH BEKTOpa IO TPEM HEKOMILJIAHAPHBIM BeKTOpaMm. [ IpsiMoyrosbHas
cucremMa KoopauHat B ImpocTpaHcTBe. Koopaunatel BekTopa. CBs3b  MEXIAY
KOOpJIMHATaMU BEKTOPa U KOOpAMHATAMU TOYEK. YTOJ MeXAy BekTopamu. CKalspHOe
MIPOU3BENCHUE BEKTOPOB.

11 KVIACC

Tena Bpamenust

[TonsaTHs: MUAMHIPUYECKAs TOBEPXHOCTh, KOHUYECKasi TOBEPXHOCTh, ChepruiecKas
MOBEPXHOCTh, OOpa3yrolIue TMoOBepXHOCTeH. Tema BpalieHus: TWIMHAP, KOHYC,
yCeu€HHBIH KOHYC, cdepa, map. BzaummHoe pacmomnoxkenue cdepbl U IUIOCKOCTH,
KacareJbHas INIOCKOCTH K chepe. M3o0parkeHue Te BpalieHust Ha MIockocTu. Pa3BépTka
nUIMHIpa U konyca. Cummerpus cepsl u mapa.

O6BEM. OcHOBHBIE CBOICTBA 00bEMOB Tel. Teopema 00 00BEME MPSAMOYTOJILHOTO
napajuienenunena U ciaeactsus w3 He€. OObEM TPsIMON M HAKJIOHHOW MPU3MBI,
UWIMHAPA, TUPaMUIbl U KOHyca. OOBEM 111apa U IIapoBOT0 CETMEHTA.

KoMOunHanmu Ten BpaimeHuss ¥ MHOTOTPaHHUKOB. [Ipu3ma, BmMcaHHas B MIIAHIP,
ornucanHas okoJo munuHApa. [lepeceuenue cdepsl u mapa c miaockocTbio. Kacanue mapa
U cdepbl MWIOCKOCThIO. [IoHATHE MHOTOTpaHHMKA, OMHUCAHHOTO OKOJO chephl, chepsl,
BIIMCAHHOW B MHOTOTPaHHUK WJIM TEJIO BPAIICHUS.

[Tnomaas MOBEpXHOCTH IIWJIMH]IPA, KOHYCA, TIIommaab cdepsl u e€ yacteit. [logodue
B mpocTpaHcTBe. OTHOIIEHHE O0BEMOB, TUIONIAECH MOBEPXHOCTEH MOJOOHBIX (PUTYD.
[IpeoOpazoBanue  mojgoOus, roMoTeTus. Pemienne  3agady = Ha  IJIOCKOCTH
C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJOB.

[TocTpoeHue cedeHUd MHOTOTPAHHUKOB WM TEJI BPAILCHUS: CEUCHHS IUIUHIpA
(mapannenbHO ¥ NEPHEHAUKYISIPHO OCH), CEUYCHUS KOHYyca (MapaijielbHOE OCHOBAHUIO U
MPOXOASAIIEE Yepe3 BEPIIUHY), CEUCHMS Iapa, METOIbl MOCTPOCHUS CEUCHHUH: METOI
CJIEJIOB, METOJl BHYTPEHHETO NMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH.
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BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancTBe. Omnepanuu HajJ BEKTOpaMH. BEKTOpHOE yMHOXXEHHE
BEKTOpOB. CBOMCTBa BEKTOPHOI'O YMHOXEHHMs. lIpsMoyronpHas cucrema KOOpAMHAT
B npoctpaHcTBe. KoopanHatel Bektopa. Paznoxenue Bekropa no 6asucy. Koopaunarao-
BEKTOPHBIA METOJ ITPH PELICHUU T€OMETPUUECKUX 3a]1a4.

J{BMKEHUS] B IPOCTPAHCTBE

JIBuxxenus npoctpanctBa. OtoOpaxenus. /JBuxkeHust u paBeHcTBO Quryp. Oo6mume
CBOMCTBA JIBMKCHUN. BuHIbl [BMKEHUN: NapaJUICIbHBIM IIEPEHOC, LEHTPAIbHAs
CUMMETpHS, 3€pKajbHas CHUMMETpPHUs, MOBOPOT BOKpYyr mnpsimou. [IpeoOpazoBanus
nono6wus. [psmas u cdepa Ditnepa.

INPEAMETHBIE PE3YJIbTATBI

K konmy 10 knacca o0yJaromuiics Hay4uTcs:

CBOOOJTHO OINEpPUPOBATH OCHOBHBIMH TOHATHUSMH CTEPEOMETPHH MPH PEIICHUH
3aj1a4 U MPOBEACHUM MaTEMaTHUYECKUX PACCYKICHUI;

NPUMEHATh AaKCHUOMBI CTEPEOMETPUU M CIEACTBHS U3 HHUX TMPH PEUICHUH
TEOMETPUYECKUX 3a]1a4;

KJIacCU(UIIUPOBATh B3aMMHOE  PACIMOJIOKEHUE TPSIMBIX B  MPOCTPAHCTBE,
IUIOCKOCTEW B MPOCTPAHCTBE, MIPAMBIX U TIIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C YIJaMU B MPOCTPAHCTBE:
MEXIY IPSIMBIMH B TIPOCTPAHCTBE, MEKTY MPSMOKN U TIOCKOCTHIO;

CBOOOHO OTIEPHPOBATH MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

CcBOOOIHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MpU3Ma, MUPAMU/IA,
MPSIMOYTOJIBHBIN TIapasuiesienunes, Ky0);

KJIaCCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOMpasi OCHOBAHUS JJIs Ki1accu(UKaIum;

CBOOOTHO OINEPUPOBATH MOHSTHAMH, CBS3aHHBIMH C CEUYCHHUEM MHOTOI'PDAHHHUKOB
IUIOCKOCTHIO;

BBITTOJHATH TapajlieIbHOE, IEHTPATBHOE U OPTOTOHAIBHOE TPOSKTHPOBAHUE PUTYD
Ha TUIOCKOCTh, BBITIOJHATH U300paKeHUs (PUTYD HA IJIOCKOCTH;

CTPOUTH CEUEHUS MHOTOTPAaHHUKOB pa3MYHBIMH METOJIaMH, BBITIOJTHSITH
(BBIHOCHBIC) TIIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUI CBEPXY,
cOOKY, CHU3Y;

BBIUHCIISATh IUIOMIATM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MHPAMH]IA),
reOMETPUYECKUX TEJl C MPUMEHEHHEM (HOpMYIT;

CBOOOJTHO OMEpUPOBATH TOHATHUSMH: CHMMETpPUS B TMPOCTPAHCTBE, IICHTP, OChH
U TUIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI;

CBOOOAHO  OMEpHUpPOBaTH  TOHITHSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM M
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJTHATE JEHCTBUS HAJl BEKTOPAMHU;

pemiaTh 3a7a4i Ha JI0Ka3aTebCTBO MAaTEMAaTHYECKUX OTHOIICHHWN W HAXOXIICHUE
TCOMETPUYECCKUX  BEJIWYMH, TPUMEHSAS HW3BECTHBICE METOABl IIPH  PEIICHHH
MaTeMaTUYECKHUX 3aJ1a4 TIOBBIIIIEHHOTO U BHICOKOTO YPOBHSI CIIOKHOCTH;
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INPUMEHATh  MPOCTEMIIHE  MpPOrpaMMHBIE  CpPEACTBA U 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKATb, peoOpa3oBbIBAThH " UHTEPIIPETUPOBATH uH(pOopMaIuIo
O NPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax W
pPUCYHKaXx;

OPUMEHATH IOJIYYCHHBIE 3HAaHHWsS Ha MPAKTHKE: CPAaBHUBATh W aAHAJIM3UPOBATH
pealibHbIE CUTYallMU, MPUMEHATh M3yYEHHbIE MOHATHS B MPOLECCE MOMCKA PELIEHUs
MaTeMaTH4ecKu chopMyaUpOBaHHON MPOOJIEMbI, MOJIEIUPOBATh PeabHbIE CUTYAIlUU HA
A3bIKE T'€OMETPUHM, HCCIEN0BATh IOCTPOCHHBIE MOJEIM C  HCIOIb30BAHUEM
reOMETPUYECKUX MOHATUI U TEOpEM, anmnapara anreOpsl, pelarh MPaKTUYECKUE 3a/1a4Hu,
CBSI3aHHBIE C HAXOXKJIECHUEM T'€OMETPUUECKUX BEIMYHNH;

MMETh MPECTaBICHUsI 00 OCHOBHBIX 3TAlax Pa3BUTHUSA I€OMETPUHU KaK COCTABHOM
yacTH (pyHJaMEHTa Pa3BUTUS TEXHOJIOTHUM.

K konmy 11 ki1acca o0yJaromuiics HayduTcs:

CBOOOJIHO ONEPUPOBATh NOHATUAMM, CBA3aHHBIMU C [IMJIMHIAPUYECKON, KOHUYECKOM
U cpeprudIecKoi MOBEPXHOCTAMHU, OOBSICHATH CLIOCOOBI TMOTYUEHUS;

OIIEpUPOBATH MOHATUSAMH, CBSI3aHHBIMU C T€JIAMU BPALIEHUS: LIMUIMHIAPOM, KOHYCOM,
cdepoii U mapom;

pacrno3HaBaTh Tejla BpalleHus (LUWIMHAP, KOHYC, cpepa U 1map) U OOBACHATH
CHOCOOBI MOJIYYEHUS TEJ BPAICHUS;

KJIaccu(pUIUpoBaTh B3aMMHOE PAcIioiokeHne chepbl U TIOCKOCTH;

BBIUYHCIISATh BEJIMYMHBI AJIEMEHTOB MHOTOIPAaHHUKOB M TeJl BpallleHHs, 00bEMBI U
IJIOUIAM TOBEPXHOCTE MHOTOTPAHHMKOB M TEJl BpAlIEHUs, T€OMETPUYECKUX Tell
C MpUMEHEHHEM (HOPMYIT;

CBOOOZHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C KOMOMHAIIMAMHU TEJ BPALLEHUS
Y MHOTOT'PaHHUKOB: MHOTOTPAHHMK, BIIMUCAHHBIN B Cepy U OMUCAHHBIN OKOJIO chepsl,
cdepa, BIUCAaHHAsA B MHOTOTPaHHUK WJIM TEJIO BPaLCHUS;

BBIUUCIIATh COOTHOLIEHHS MEXAy IUIOIIAJsIMU IIOBEPXHOCTEW U 00bEMaMu
IMOTOOHBIX TEJI;

M300pakaTb M3ydaeMmble (UTYpBI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHE YEPTEXKH
U3 PUCYHKOB IIPOCTBIX OOBEMHBIX UIYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs
TEJI BpallleHNUs;

W3BJICKATb, HMHTEPIIPETUPOBATH 151 peoOpa3oBbIBATH uH(popmaruio
O TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, MPEACTABICHHYIO Ha YepTexax M
PUCYHKAX;

CBOOOJTHO OMEPUPOBAThH MOHSATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OTEPaIlU HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKApPTOBOW CUCTEME KOOPANHAT;

pemarh TreoMETPUYECKHE 3a/laud Ha BBIUMCICHHUE YIJIOB MEXIY NPSIMBIMUA M
IJIOCKOCTSIMHM, BBIYMCIEHUE PACCTOSIHUA OT TOYKH JO ILIOCKOCTH, B ILIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEICHUU;
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CBOOOJTHO ONEPHUPOBATH MOHSATUSMU, CBA3aHHBIMU C JBI)KEHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JABHKCHUII;

BBITIOJHATh U300paKeHUsI MHOTOIPAaHHUKOM M TeJl BpaIlleHUs MPU MapajljeIbHOM
nepeHoce, MeHTPaIbHOM CUMMETPUH, 3€PKaTbHOM CUMMETPUHU, MPH MOBOPOTE BOKPYT
psIMOiA, peoOpa3oBaHus MOA00US;

CTPOUTh CEUEHHUS MHOTOIPAHHMKOB W TE€J BpaIEHUS: CEYEHUs IWINHApA
(mapannenbHO U NEPHEHAUKYJIISIPHO OCH), CEUCHUS KOHYyca (MapajlieIbHOE OCHOBAHUIO U
IIPOXOZsIIee Yepe3 BEPIINHY), CEUCHHUS 11apa;

UCTIOJIh30BaTh METOABI MTOCTPOCHHUSI CEYCHHI: METO/ CIIEIOB, METOJ BHYTPEHHETO
MIPOCKTUPOBAHUS, METOJ TIEPEHOCA CEKYIIEH TUIOCKOCTH;

JI0Ka3bIBaTh TEOMETPUUECKUE YTBEPIKICHUS;

MPUMEHSITh T€OMETpUYECKUE (PAaKThl AN PEHICHUS CTEePEOMETPUYECKHX 3ajad,
IPEINOIaraloluX HECKOJIbKO IIAroB PEIICHHUs, €CIM YCIOBHUS MPUMEHEHUS 3aJaHbl
B SIBHOW W HESIBHOU (hopme;

peliaTh 3aJa4i Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHHM M HAXOXJEHUE
reOMETPUYECKUX BEJIUYNH;

IPUMEHSTh MPOrPaMMHBIE CPEACTBA U IJIEKTPOHHO-KOMM YHUKAIITMOHHBIE CUCTEMBbI
IPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHSATh TIOMYyYCHHBIC 3HAHWS Ha TPAKTHKE: CPaBHUBATh, AHAIWU3UPOBATH H
OILICHUBATh PEaJbHBIC CUTYAIlUH, IPUMEHSATh H3yYeHHBIC MOHATHS, TEOPEMBI, CBOHCTBA
B IIpoLlecCEe IMOMCKAa pEIIeHHs] MaTeMaTH4ecKh CHOpPMYIUPOBAHHOW MPOOJIEMBI,
MOJICTTUPOBATh PEAJIbHbIE CUTYAI[UU Ha SI3bIKE T€OMETPHH, UCCIIENOBATh MOCTPOCHHbBIE
MOJIENIM C UCIOJh30BAHUEM T'€OMETPUUYECKHX TOHSTHI M TEOopeM, armapara aareOphl,
peliaTh NpakTUYeCKHe 3a/1a4u, CBI3aHHBIC C HAXOXKICHHEM T€OMETPUUCCKUX BEITUYMH;

UMETh MPEACTABICHUS 00 OCHOBHBIX dTallax Pa3BUTHSI TEOMETPUU KaK COCTaBHOU
qacTu (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTHIA.
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10 KJIACC
HasBanue KommaectBo OcCHOBHBIC BU/JIBI IEATEITLHOCTH
OcCHOBHOE coaepKaHue
pasnena (TeMbl) Kypca 4acoB yUaIuxcst
BBenenue B crepeoMeTpuIo 23 OCHOBHBIE TPOCTPAHCTBEHHbIE OnpenensaTh MIOCKOCTh Kak Gurypy,

burypsl.
[ToHATHS CTEpPEOMETPUU: TOUKA,

npsiMast, MI0CKOCTh, MPOCTPAHCTRO.
OcHOBHBIE ITpaBUiIa U300paKEHUS

Ha PUCYHKE IIOCKOCTH, MapalIeIbHbBIX
NpSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka.

[TonsTHS: MepeceKkaronmecs MIOCKOCTH,
nepeceKarolyecs npsaMas 1 mioCcKOCTh;
MOJYIIPOCTPAHCTBO.

MHororpaHHUKH, H300pakeHNe
IPOCTEUIINX TPOCTPAHCTBEHHBIX
buryp, HeCyIIEeCTBYIOIUX 0OBEKTOB.
AKCHOMBI CTEPEOMETPUU U TIEPBBIC
CIICAICTBUSI U3 HUX.

CriocoObI 3a1aHus TPSIMBIX U
IIJIOCKOCTEN B MIPOCTPAHCTBE.
O0603HaYeHHsI IPSAMBIX U TJIOCKOCTEH.
Ceuenus. U3o0paxenue ceueHuit

B KOTOPOU BBITIOJIHSETCS IJIAHUMETPUSL.
JlemaTte mpocTenIne JOTHYECKUE
BBIBOJIbI M3 aKCHOMATHUKH IIJIOCKOCTH.
[IpuBOANTE MPUMEPHI PeaTbHBIX
00BEKTOB, UCATH3AINEH KOTOPHIX
SIBJISIFOTCA aKCHOMBI TEOMETPUU.
N3y4darh, IpUMEHSATHh IPUHIUATIBI
MMOCTPOCHUS CEUYCHUU.

Hcnonb30Barh 111 TOCTPOCHUS
CEUYCHUM METOJI CJICJIOB, METO/I
BHYTPEHHET0 IPOCKTUPOBAHUSI, METO/T
MEePEeHOCa CEKYIIEH MIOCKOCTH.
Pemate crepeomeTpuyecKkue 3a1a4un:
Ha OIPEJICTICHUE BUJIA CEUEHUS U
HaXO0KJICHUE €ro MJIOIIaIH.
AKTyau3upoBath (GakThl U METOJIbI
IJTAHUMETPUH, PEIICBAHTHBIC TEME,
MIPOBOJINTH AHAJIOTUH.

Hcnonb30BaTh Npu pelIeHUH 3a1a4
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MUpaMUJIbl, Ky0a U IPU3MbI, KOTOPBIC
POXOIAT yepe3 ux peéopa.
N300paxxenne nepeceueHus
MTOJIYYEHHBIX IJIOCKOCTEM.
PackpaimBaHne NOCTPOEHHBIX CEYCHUN
pa3HbIMHU IIBETAMH.

Meron cnenoB sl MOCTPOCHUS
ceyeHuil. CBOMCTBa epeceueHui
NpsAMBIX U TuiockocTel. [loctpoenue
CEUEHUM B MUpaMuje, Kyoe no Tpém
ToukaMm Ha péOpax. Coznanue
BBIHOCHBIX YEpTEXKEN U 3aIuCh 111aroB
MOCTPOCHUSI.

IToBTOpEHME TITAHUMETPHUH.

Teopema 0 IpONMOPLHMOHAIBHBIX
orpe3kax. [lonobue TpeyroabHUKOB.
Teopema Menenas. Pacuérsl

B CEUCHHUSIX Ha BBIHOCHBIX YEpTEkKaX.
Hcropus pa3BUTHS ITITAHUMETPUN

U CTEPEOMETPUH

CIEIYIOUIUE TUIAHUMETPUYECKHUE (PAKTHI
U METOJIbI:

Teopembr Daiieca u

0 MPONOPLUOHAIBHBIX OTPE3KaX.
AJITOPUTM JIETIEHUS OTPE3Ka

Ha N paBHBIX yactel. Teopema
Menenasi.

PaBHOOE1pEeHHBIN TPEYTOJBHUK.
PaBHOCTOPOHHMY TPEYTOJILHUK.
[IpAMOYTOJIBHBIN TPEYTOIBHUK.
CBOICTBO Cpe/THEH JIMHUU
TpeyroiabHuka. CBOMCTBO OUCCEKTPUCHI
yriia TpeyrojabHuKa. CBOMCTBO MEAUaH
TPEYrOJIbHUKA.

[Tpuznaku moo0ust TPEYroJIbHUKOB.
[TonmyuyaTs npeacraBaeHus: 00
OCHOBHBIX 3TaIax pa3BUTHUSI T€OMETPUU
KaK COCTaBHOM 4acTu (yHJIaMEHTa
Pa3BUTHUS TEXHOJIOTUN

B3anmnoe pacrionoxxenue
IIPSAMBIX B IIPOCTPAHCTBE

B3aumHOe pacnoyioKeHue NPsSMbIX

B IIpocTpaHcTBe. CKpeIuBaronmecs
npsaMble. [IpU3HaKK CKpEMBAOIIMXCS
IPSAMBIX.

[TapannenbHble IpsiMbIe

KrnaccuduunpoBaTs B3auMHOE
PaCIOJIOKEHHUE TTPSMBIX

B POCTPAHCTBE, MILTIOCTPUPYS
PUCYHKaMU Y MPUBOAS IPUMEPHI
U3 PEATbHOMN KU3HHU.
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B IIPOCTPAHCTBE. Teopema

O CYILIECTBOBAHUH U €JUHCTBEHHOCTH
MPSIMON NapajuIeIbHON JaHHOU
MPSIMOM, TPOXOASAILIEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JISKAILIECH

Ha JTaHHOW MPSMOHM.

JlemMa 0 mepecedeHun napasienbHbIX
MPSAMBIX TNIOCKOCTBIO. [lapanienbHoCTh
TpEX NMpsiMbIX. TeopemMa o TpEx
MapassIeIbHbIX MPSMBIX.

Teopema 0 CKpENMBAIOMIKNXCS MPAMBIX.
[TapannenpHOE NPOESKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapaJJIEIBHOTO
npoektupoBanus. M3o0paxkenue
pasHbIX (pUryp B mapamuienbHON
MTPOEKIINU.

[lenTpanbHas TpOEKIIHSL.

VYrou ¢ coHanpaBIE€HHBIMH CTOPOHAMU.
VYron Mexny npsiMbIMHU.

3agauu Ha J0Ka3aTeIbCTBO U
UCCIIEOBAHUE, CBSI3aHHbBIC

C PacnoJI0KEHUEM TIPSMBIX

B POCTPAHCTBE

Jloka3bIBaTh TEOPEMY

0 CYHIECTBOBAHUHU U €IMHCTBEHHOCTHU
NapajjiebHON MPSIMOM, IPOXOASIIEH
yepes3 TOUKY IIPOCTPAHCTBA U HE
JeXKaIen Ha APYro NpsMou; JeMMy
0 MEPECEUYECHNH TUIOCKOCTH ABYMS
NapajuIeIbHBIMH NPSIMBIMU; TEOPEMY
0 TPEX MapauIeIbHbIX IPSIMBbIX.
Jloka3pIBaTh MpU3HAK
CKPEILIMBAIOLIUXCA MPAMBIX, TEOPEMY
0 CKPEIIMBAIOIIMNXCS IPSIMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAITPABICHHBIMU CTOPOHAMU.
OOBSACHATH, YTO HA3bIBACTCS
NapaAJJIENIbHBIM U HEHTPAILHBIM
IIPOEKTUPOBAHUEM U KAK BBIITOJIHAETCS
IPOEKTUPOBaHUE QUTYP HA MIIOCKOCTb.
Jloka3bIBaTh CBOMCTBA NApaJLIEIBLHOIO
MIPOEKTUPOBAHUS.

N300pakaTh B mapajieabHOM
MIPOEKIUH Pa3HbIE TEOMETPUUYECKUE
burypsr.

Pemars crepeomerpuueckue 3axadn
Ha JJOKAa3aTeJIbCTBO U UCCIIEN0BAHUE,
CBS3aHHBIE C PACIIOJIIOKEHUEM IIPSIMBIX
B IIPOCTPAHCTBE.
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[IpoBOUTH HOKA3aTEIBHBIC
paccyXJICHUS TIPH PEIICHUH
TEOMETPUUECKUX 3a]1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaThH, aHATTM3UPOBATH U
OLICHHBATh YTBEPKICHUS C IENBIO
BBISIBJICHUS JIOTMYECKA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
MonenupoBars peajibHbIE CUTYalUH,
CBSI3aHHBIC CO B3aUMHBIM
PaCTOIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE, Ha S3bIKEC TCOMETPHH.
HccnenoBaTh MOCTpOESHHBIE MOJIEIH

C UCTIOJIb30BAHUEM T€OMETPUUECKUX
MOHATUHN U TEOPEM, ammapara aireopsl,
1M (POBBIX PECYPCOB.

[Tony4yaTh mpeacTaBiecHUE

0 LEHTPAIHHOM MPOEKTUPOBAHUH

1 00 UCTOpUHU PaboT MO TEOPUH
TIEPCIIEKTUBBI

[TapannenbHOCTH NPSIMBIX
Y TTOCKOCTEN
B [IPOCTPAHCTBE

[loHsATHS: TApAIUIETBHOCTD NMPSMOU U
IIJIOCKOCTH B IMPOCTPAHCTBE.

[Ipr3Hak mapayieabHOCTH IPSIMON U
MI0CKOCTH. CBOMCTBA MAapauIEIbHOCTH

KnaccuguunpoBaTs B3auMHOE
PaCIIOJIOKEHHUE TTPSIMON U TIIIOCKOCTH
B IIPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIIHME IPUMEPBI
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IIPSAMOM U TNTIOCKOCTH.
['eomerpuueckue 3amaun

Ha BBIYMCIICHUE U 10KA3aTENbCTBO,
CBSI3aHHBIE C NIAPAJLIEIIBHOCTHIO

MPSMBIX U TJIOCKOCTEN B TPOCTPAHCTRE.

[TocTpoeHune ceueHusi, MPOXOISAIIETO
4yepe3 JaHHYIO MPSMYIO Ha YEPTEKE U
MAPAILIEIIBHOTO APYTOU TIPSAMOM.
Pacuér ornomenuit. [lapamnensHas
MPOEKIUS, IPUMEHEHNE

JIJIs1 TIOCTPOEHUSI CEUeHUH KyOa

Y NTapajuIeIIeuIIe 1a.

CaolicTBa napajuiesenunena 1 Tpu3Mal.

[Tapannensnsbie iockoctu. [lpusnaku
MapaJJIEIbHOCTH IBYX IJIOCKOCTEH.
Teopema 0 mapaJIeIbHOCTH U
€AUHCTBEHHOCTH INIOCKOCTH,
MIPOXOASLIEN Yepe3 TOUKY, HE
MIPUHAJIEKAILYIO TaHHOM TJIOCKOCTH U
CIIECTBUS U3 HEE.

CBolicTBa napajuIeIbHbIX TUIOCKOCTEN:
O MMAPAJIEIIBHOCTH IPSIMBIX
IepECEUEHUS NIPU MIEPECEUEHNHN IBYX
MapaJUIEIbHBIX TUIOCKOCTEN TPETHEM;
00 OoTpe3Kax MapauieNbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKAY MapajuieIbHbIMU

W3 PEATbHOMN KU3HMU.

@opMyIMpPOBaTh ONPENCIICHUE
MapajjIeabHbIX IPSAMON U TNIOCKOCTH.
Jloka3bIBaTh NMpU3HaAK

0 MapaJUIeIbHOCTH NPSIMOU U
IJIOCKOCTH; CBOKMCTBA NapalieIbHOCTH
MPSAMOM U TUIOCKOCTH.

Pemars crepeoMerpruueckue 3aaadu
BBIYMCIICHUS U JI0KA3aTENbCTBO,
CBS3aHHBIE C NTAPAJUIEIIBHOCTHIO
IPSAMBIX U TUIOCKOCTEW B IPOCTPAHCTBE.
Pemate npaktrueckue 3amadaun

Ha [TOCTPOCHHE CEUEHUM HA YepTekKax
TETpald/ipa U napajuiesIenuIie1a.
Pematp crepeomerpuueckue 3aaauu,
CBSA3aHHBIE C IIOCTPOCHUEM CEYEHUU
IIJIOCKOCTBIO.

[IpoBOANTH JTOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

IIPU PELICHUHU T€OMETPUUYECKUX 3a1a4
CBA3aHHBIX C MaPAJLIEIbHOCTHIO
IIJIOCKOCTEMN.

CpaBHUBaTh U aHATU3UPOBATH
peabHbIE CUTYalllH, CBSI3aHHBIE

C ApPAJUIETLHOCTHIO IPSIMOM U
IJIOCKOCTH B IPOCTPAHCTBE;
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IJIOCKOCTSAMM; O MEPECEUECHUH MPSIMOU
C IBYMs MapajuieIbHbIMU TUIOCKOCTSIMU

MOJIEIMPOBATh PEAIbHBIC CUTYaIIHH,
CBSI3aHHbBIE C APAIIIEIBHOCTHIO
NPSIMOM Y IJIOCKOCTHU B MPOCTPAHCTBE,
Ha S13bIKE TEOMETPUH

[TeprieH UK YIISIPHOCTD
IIPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTopenue: Teopema Iludaropa
Ha [JIOCKOCTH, TPUTOHOMETPUS
NPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CpoiicTBa Ky0a ¥ IPSIMOYTOJILHOTO
napasuienenumeaa. Beraucienue JiumH
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM
napajuieenuIeie.
[leprieHAUKYJIAPHOCTD MPSAMOMN U
mIockocTu. [Ipu3Hak
MEePNEHIUKYJIIPHOCTH MPSMOU U
IJIOCKOCTH. TeopeMa O CyIecTBOBAHUHN
U €JIMHCTBEHHOCTH TIPSIMOH,
MPOXOSAIIEN Yepe3 TOUKY
MIPOCTPAHCTBA U NEPHEHAUKYISAPHON
K ruiockoctu. [lnockoctu u
MEPHEHIUKYJIISIPHBIE UM MpsiMast

B MHOTOTPaHHHKAX.
[lepnieH UK YIIAp U HAKJIOHHAS.
[TocTpoeHnue nepneHauKymsipa

13 TOYKH Ha IPSIMYIO.

Teopema 0 TpEX NMEePIEHAUKYIAPAX
(mpsimast 1 oOpaTHas).

AKTyau3upoBaTh (GakThl U METOJIbI
MJIAHUMETPUH, PEIICBAaHTHBIC TEME,
MPOBOJIUTH AHAJIOTHUHU.
DopMyIMpPOBaTh ONPEACIICHUS:
MEePHEHIUKYJIIPHBIX MPSIMBIX

B MIPOCTPAHCTBE; ONpPEEICHUE MPSIMOH,
NEPHEHIUKYIISIPHOMN K INIOCKOCTH.
Jloka3bIBaTh: JIEMMY

0 MEPIEHANKYISIPHOCTH ABYX
napajuieIbHbIX IPSIMBIX K TPEThEH
MPSIMOM; TEOPEMBI O CBSI3U MEXITY
MapauIeTbHOCTHIO IPSIMBIX M UX
NEePHEHIUKYIIPHOCTHIO K MJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOIYIO
MPU3HAK MEPIEHIUKYIIPHOCTH MPIMON
Y IUIOCKOCTH; TEOPEMY

0 CYIIECTBOBAaHUU U €IMHCTBEHHOCTHU
NPSAMOM, ITPOXOSIIEN Yepe3 TaHHYIO
TOYKY W NEPIEHANKYISIPHON K TaHHOU
MJIOCKOCTH.

N306pakaTh B3aUMHO
NEPHEHUKYJIISIPHBIE TTPSIMYIO
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Yron Mexy CKpelmBaroIuMUCS
npsiMbIMHU. [lonck nepneHIuKyIspHbIX
IPSIMBIX C TIOMOUIBIO
NEPIEHINKYJIIIPHBIX TUIOCKOCTEN
OpToroHangpHOE NPOEKTUPOBAHUE.
[TocTpoenue ceuenuit Kyoda, MpU3MBbI,
MPaBUIILHOM MMUPAMUJIBI C IOMOUIBIO
OpPTOTOHAJILHOW MPOEKIIUU.
CumMeTpus B IPOCTPaHCTBE
OTHOCHTEJIBHO IIIOCKOCTH. [IImockoctn
CUMMETPHUI B MHOTOI'paHHUKaX.
[Ipu3Hak nepneHauKyIsIpHOCTH
IPSAMOM U IUTIOCKOCTH KaK CIEACTBUE
cummeTpud. [IpaBuiibHbIE
MHOTOTpPaHHUKHU

Pacuér paccrossHuid OT TOUKH

10 11ockocTi. CocoObl ONyCTUTh
NEPNEHAUKYJISIPbl: CAMMETPHS, CABUT
TOYKH M0 NApAIIEIIbHOM MPSIMOM.
CaBur 1o HenapaJuieJIbHON TPSIMOM,
W3MEHEHHE PACCTOSHUM

U TJIOCKOCTb.

®opMyIHpOBaTh CBOMCTBO
NEPIEHINKYJISIPA MO0 OTHOLIEHUIO

K IJTIOCKOCTH.

[Tosmydats npeAcTaBieHUE O 3HAYEHUH
nepreHANKYIsApa Uit Ipyrux o0iaacten
Hayku ((pu3nka, SHEPreTHKa, Ja3epHbIe
TEXHOJIOTUH), B PEAIbHOMN KU3HU
(TeXHMKa, OKpYKaroIas 00CTaHOBKA).
JloKka3pIBaTh YTBEP)KEHUS, CBSI3aHHBIE
C MPOEKIMEN NPSIMOX Ha TIJIOCKOCTb,
HEIEPIECHINKYJIIPHYIO K TOU IPSIMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPIEHINKYJIISIpax U TEOPEMY
o0paTHYIO TeopemMe 0 TPEX
NEepPHEHIUKYJIISIpax.

[lomy4aTs npeacraBiieHHUE

00 OpTOrOHaIbHOM MPOEKTUPOBAHUHU.
Jloka3pIBaTh TEOPEMY O MPOEKIIUU
TOYKH HA NPSAMYIO.

Pemars crepeoMerpruueckue 3aiauu,
CBSI3aHHbBIE C NEPIIEHIUKYIIIPHOCTHIO
MPSAMOM U TUIOCKOCTH.

Pemate npukiaaHasie 3a0a4u,
CBSI3aHHBIE C HAXOXKJEHUEM
F€OMETPUYECKUX BEIUYHH.

50



denepanpHas padouas nporpamma | Marematuka. 10—11 kimaccs! (yriryOn€HHBIN ypOBEHB)

Pemars crepeomerpruueckue 3anauu,
CBSI3aHHBIE C IPUMEHECHUEM TEOPEMBI
0 TPEX NMEPHEHAUKYJIIPax,
HaXO0XXJIEHUEM PaCCTOSAHUU,
ITOCTPOEHUEM ITPOEKIIUH.

CpaBHMBaTh U AaHAIU3UPOBATH
YTBEPKJICHUS C LEbIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUIA.
AHaIIM3UPOBATh U MOJIECIUPOBATH

Ha SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYalllH, CBSI3aHHBIC

C MEPIEHAUKYIAPHOCTHIO IPSMON U
IJIOCKOCTH; UCCJIEN0BATh TOCTPOCHHBIE
MOJIEIY, B TOM YUCJIE U

C UCTIOJIb30BaHKEM armapara aareopsbl

VYTIIBI U pacCTOSAHUA

16

[ToBTOpEHME: YrOa MEXKTY NPIMBIMHU
Ha [JIOCKOCTH, TPUTOHOMETPUS

B MPOU3BOJLHOM TPEYTOJbHUKE,
TeopeMa KOCHHYCOB.

[ToBTOpEHME: Yroa MEXIY
CKPEIIMBAOIIUMUCS NPSIMBIMU

B IpocTpaHcTBe. ['eomerpuueckue
METO/IbI BBIYHUCIICHUS YIJ1a MEXKIY
MPSIMBIMUA B MHOT'OTPAHHUKAX.

AKTyanu3upoBaTh (PaKThl U METOABI
IUTAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

@opMyIMpPOBaTh ONPENEIICHNUE
JIBYI'PAHHOIO yIJa.

Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEHHBIX YITIOB JABYTPAHHOIO YIJIA.
KnaccuduuupoBars 1ByrpaHHbIE YIIIbI
B 3aBUCHMOCTH OT UX I'PATYCHON MEpBHI.
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JByrpanssiii yros. CBONCTBO
JIMHEWHBIX YIJIOB ABYTPAHHOIO YIJIA.
[lepnieHIMKYJIIPHBIE TTIOCKOCTH.
CBolicTBa B3aMMHO NEPIIEHIUK YIS PHBIX
mrockocren. [Ipusnak
NEPIEHIUKYIIPHOCTH ITIOCKOCTEM;
TE0-peMa O MPSMOU IEPECEUCHUS JBYX
IJIOCKOCTEN MEPIEHUKYIIIPHBIX
TPEThEN ILIOCKOCTH.

[IpAMOYTOJIBHBIN MTapajuIeIICINIIE;
KyO; U3MepeHHsI, CBOMCTBA
PSAMOYTOJIBHOTO MapaJuIeNIeUIENa.
Teopema 0 quaroHanau NpPsIMOYrOJIbHOTO
napaJyIesIeAIe a U CIEICTBUE U3 HEE.
CtepeoMeTpruUYeCcKre U TPUKIIAIHBIC
3aJ1a4M, CBSI3aHHBIE CO B3aUMHBIM
PacMoJIOKEHUEM MPSAMBIX U INTIOCKOCTH.
[ToBTOpEHUE: CKPEIIUBAIOIINECS
psIMbIE, MTapajuIeIIbHbIE ITIOCKOCTU

B CTaH/IAPTHBIX MHOTOI'PAHHUKAX.
[Tapa napajuteIbHBIX THIOCKOCTEN

Ha CKPEIIMBAIOLIIUXCS NPAMBIX,
paccTOsIHUE MEXTY
CKPEIIHMBAIOIIUMUCS MPSIMBIMU

B ITPOCTBIX CUTYAIUSX.

OnyckaHue NepreHIuKyIspos,

DopMyIHPOBaTh ONPEACICHUE B3AUMHO
MEPIECHANKYJISIPHBIX TIJIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O ITPU3HAKE
NEePHEHIUKYIIIPHOCTU JIBYX
IJIOCKOCTEM.

@opMyIHpPOBaTh CIIEACTBUE

(M3 mpU3HAKa) O MEPIEHAUKYISIPHOCTH
IIJIOCKOCTH, KOTOPAasi NEPHEHAUKYJIIIPHA
PSIMOM, IO KOTOPOM MEPECEKAIOTCS IBE
IJIOCKOCTH, 3TU TUIOCKOCTSIM.
Jloka3pIBaTh YTBEPKICHUA O €T0
CBOWCTBAX; TEOPEMY U CIECIACTBUE

13 HE€ 0 AUaroHajsiX MPsIMOYrOJIbHOIO
napajuieJenuIea.

Pematp crepeomerpuueckue 3aaauu,
CBSI3aHHBIE C IEPIEHIUKYISIPHOCTD
MPSAMBIX U TUIOCKOCTEU, HCTIOIb3YsI
IUTAHUMETpUYECKHE (PaKThl U METOJIBI.
[IpoBOANTH JTOTMYECKU KOPPEKTHBIE
JIOKa3aTeIbHbIE PACCYKICHUS TIPU
pELIEHNH TeOMETPUYECKHX 3a/1a4d,
CBSI3aHHBIX C NEPIECHAUKYISIPHOCTHIO
MJIOCKOCTEM.

AHanM3upoBaTh U MOAECIUPOBATH

Ha SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYyalluu, CBSI3aHHbIC
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BBIYHCIICHUE PACCTOSAHUN OT TOYKHU
JIO TOYKH; TIPSMOM; TIIIOCKOCTH.
Brruncnenue paccTOsTHUN MEXTY
CKPEIIMBAOIIUMUCS MPSIMBIMU

C TIOMOUIBIO MIEPIIEHAUKYIISIPHON
IJIOCKOCTH.

TpéxrpaHHbIi yroy, HEpaBEHCTBA
JUIS1 TPEXTPAHHBIX YIJIOB.

Teopema Iudaropa, TeopeMsl
KOCHUHYCOB U CUHYCOB

JUIS1 TPEXTPAHHOTO yIJia. DJIEMEHThI
cheprudecKkoi reOMeTpHu:
reo/Ie3NYECKHE JINHUU Ha 3eMIIE

C TIEPIICHIUKYISIPHOCTHIO TIPSIMBIX U
IJIOCKOCTEM.

HccnenoBatk MOCTpOSHHBIE MOJIEIH,
B TOM YHCJIE ¥ C UCTIOJIb30BaHUEM
amnmapara anreopsl.

Pemate npuknagHbie 3a1a4mu,
CBSI3aHHBIEC C HAXOXJICHUEM
T€OMETPUICCKUX BEITMUYHUH

MHororpaHHuku

CucremaTtuzanus 3HaHUM:
MHOrorpaHHuK 1 €ro 3J1€MEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamMua.
[Tpusma. [Ipsimast u HaKJTOHHAs
npusMbl. [IpaBunbHas npusma.
[IpsimMoii mapasuienenumes,

IPsIMOYTOJIbHBIN Mapajuiesienume, Kyo.

Brlykiibie MHOTOIpaHHUKU. Teopema
Oinepa. [IpaBruiibHBIE U
MOJIYIPABUIIbHBIE MHOTOTPaHHUKHU

Paborath ¢ yaeOHUKOM: 3a71aBaTh
BOIIPOCHI, J€]aTh 3aMe4YaHusl,
KOMMEHTapHH.

AHaQJIM3UPOBATh PEIICHUE 3a/1aUH.
PucoBaTh BBIITYKIIbIE MHOTOTPaHHUKHU
C 3aJIaHHBIMU CBOMCTBAMMU;
BOCCTaHaBJIMBATh OOIIUN BU]T
BBIITYKJIOTO MHOTOTPAHHHUKA T10 ABYM
€r0 MPOCKIIUSIM.

Jloka3pIBaTh CBOMCTBA BBITYKJIOTO
MHOT'OTpaHHUKA.

PucoBath BBITTYKJIbIE MHOTOTPaHHUKHU
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C Pa3HOM DUJIEPOBON XapAKTEPUCTUKOM;
MCCIIEA0BATh BO3MOKHOCTH NOJTY4EHUS
pe3ynbTaTa Ipyu BapbUPOBAHUH JTAHHBIX.
Jloka3pIBaTh CBOMCTBA NPAaBUIIBHBIX
MHOTOrpaHHUKOB. Il1aHnpoBaTh
MIOCTPOEHUE MPABUIIbHBIX
MHOT'OTPaHHUKOB Ha MTOBEPXHOCTIX
JOPYTUX MPABUIIBHBIX MHOTOIPAHHUKOB

BekTops! B ipocTpaHCTBE

12

[lonsiTHE BEKTOpA HA IJIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMma 1 pa3HOCTb BEKTOPOB, IPABUIIO
napasenenuneaa, YMHOXKECHUE BEKTOpa
Ha YHCJIO, PA3JIOKECHUE BEKTOpa

1o 0a3ucy TpEX BEKTOPOB, HE JICHKAIIIHX
B OZHOW IUIOCKOCTH.

CkansipHoe Mpou3BeJCHUE,
BBIYHCIICHUE YIJIa MEXIY BEKTOPaMHU

B IIPOCTPAHCTBE.

[Ipocrenne 3a7a4n ¢ BEKTOpaMu

AKTyau3upoBaTh (GakThl U METOJIbI
IJIAHUMETPUH, PEIICBAaHTHBIC TEME,
MIPOBOJAUTH AHAJIOTHH.

OnepupoBaTh MOHATUSIMU: BEKTOP

Ha IUIOCKOCTHU U B IPOCTPAHCTBE;
KOMILJIaHapHbIe BEKTOPHI. [IpuBOAUTH
IpUMEPBI (PU3HUECKUX BEKTOPHBIX
BEJIUYMH.

OcBauBath IMpaBujia BHIMTOJIHEHUS
JICUCTBUM CJI0KCHUS U BHIYUTAHUS
BEKTOPOB, YMHOXXE€HUSI BEKTOPA

Ha YHCJIO.

Jloka3pIBaTh MpU3HAK KOMIIJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3IIOKECHUU
JH000r0 BEKTOPA MO TPEM TaHHBIM
HEKOMIUTAaHAPHBIM BEKTOpaM
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[ToBTOpEHUE, 00001IEHNE
U CUCTEMATU3AINS 3HAHUUN

O06o6m1aroniee NOBTOPEHUE MOHATHIA
U METOJIOB Kypca r€OMETPUHU

10 knacca, cucteMaTu3alys 3HaHUH.
HcTopus pa3BUTHUSI CTEPEOMETPUU KaK
HAyKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX HMHKCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

Pemars crepeomerpuueckue 3anadn
Ha JJOKa3aTeNbCTBO MAaTEMaTHYECKUX
OTHOILLICHUM, HAX0XKACHUE
TEOMETPUYECKUX BEJIMYMH (JJIHH,
YTJI0B, TUIOMIA N, OOBEMOB).
Hcrnonp30BaTs pu peieHnuu
CTEPEOMETPUUECKHUX 3a]1a4
IUTAHUMETpUYECKHE (PaKThl U METOJIBI.
[IpoBOANTH TOTUYECKH KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

P PEIICHUHU CTEPEOMETPUUECKUX U
MJIAHUMETPUUYECKUX 3aa4.
CpaBHHMBATh U aHAIU3UPOBATH
peanbHbIE CUTYallud U BBISIBISATH
BO3MOYKHOCTbH €€ MOJCIUPOBAHMUS HA
SI3bIKE TEOMETPUH.

MopaenupoBath peaqbHYIO CUTYaIUIO
Ha S3bIKE TEOMETPUHU U UCCIIEIOBAThH
MIOCTPOEHHBIE MOJIENH, B TOM YUCIIE U
C UCIOJIb30BaHUEM arlrapara ajnreOphi.
Hcnons30BaTh KOMIBIOTEPHBIE
MporpamMMBbl IIPU PEIICHUU 33]1ay.
[lomy4aTp npeacTaBiIeHUE O TEOMETPUU
KAK O pa3BUBAIOLLIEHCS HAYKE,
UCCIEAYIOIIEN OKPYKAOIIUN MUD,
CBSI3aHHOU C peaIbHBIMU OObEKTaMH,

55



denepanpHas padouas nporpamma | Marematuka. 10—11 kimaccs! (yriryOn€HHBIN ypOBEHB)

MMOMOTAIONIEN PEIIUTh PEaTbHbIC
YKU3HEHHBIE CUTYallu O POJIU
CTEpPEOMETPUU B Pa3BUTUHU
COBPEMEHHBIX UHXKECHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTHHM.
CpaBHUBATh U aHAJIU3UPOBATH
YTBEPKJICHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.

Hccnenosathb IMOCTPOCHHBLIC MOICIIN.

Hcnonbs3oBaTh 1 pPOBEIE peCypCh

OBILIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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11 KJIACC
HasBanue KonuuaectBo OcHOBHBIE BUJIBI I€SITEILHOCTH
OcHOBHOE coziepKaHHe
paszzena (TeMbl) Kypca 4acoB yUaInmxcs
AHaTUTHYCCKAsT TEOMETPHS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpa AxTyanu3upoBaTh (HaKThl 1 METOJIBI

Ha IJIOCKOCTH U B IIPOCTPAHCTBE,
CKAJIPHOE MTPOU3BEAECHUE BEKTOPOB,
BBIYMCJICHUE YIJla MEXKY BEKTOPAMHU
B IIPOCTPAHCTBE. Y paBHEHUE NIPSIMOM,
MIPOXOAALIEN Yepe3 ABE TOUKHU.
YpaBHEHHE NIIIOCKOCTH, HOPMaJlb,
YPaBHEHHE TUIOCKOCTH B OTPE3Kax.
BekropHoe npoussenenue. JInnenHbie
HEPABEHCTBA, JTUHEUHOE
MIPOrPaMMHUPOBAHUE.

AHaAIIUTUYECKUE METOJIbI pacuéra
yrJjia MEXIY IPSAMBIMU U TJIOCKOCTSIMHU
B MHOrorpanHukax. ®opmyna
PacCTOSHUS OT TOYKH JI0 TIJIOCKOCTH
B KOOpIMHATaX.

Haxoxnenne paccTossHUI OT TOUKH
710 IJIOCKOCTHU B KyO€ U IIPaBUIIbHOM
MUPAMUIE

IJIAHUMETPUH, PEJICBAaHTHBIC TEME,
MPOBOJAUTH AHAJIOTUM.

CBOAUTH NECUCTBUS C BEKTOPAMHU

K aHAJIOTUYHBIM JICUCTBUSAM C UX
KOOPAWHATAMHU.

BcnomMHUTE onpenenenue CKaspHOoro
YMHOKEHUS U €70 CBOMCTBA.
Bbryuciisite ¢ TOMOIIBIO CKaJISIPHOTO
YMHOXEHHUS UIMHBI BEKTOPOB, YTJIbI
MEXy HUIMHU, YCTAaHABJIVNBATh
MEPIEHAUKYJIAPHOCTb BEKTOPOB.
BriBoAUTH ypaBHEHUE MIIOCKOCTH U
(hopMyITy pacCTOSIHUSI OT TOUKHU

JIO TIJTOCKOCTH.

Pemars 3agaun, coueras
KOOPAWHATHBIN U BEKTOPHBIA METO/BI.
[IpoBOIUTH TOTHUYECKH KOPPEKTHBIE
JIOKA3aTEJIbHBIE PACCYXKICHUS

MIPU PEIIEHUU T€OMETPUUECKHUX 3a/1a4
HAa IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.
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AHanmM3upoBaTh U MOJICIIMPOBATH
Ha SI3bIKE T€OMETPUHU peabHbIC
CUTYyalluH, CBSI3aHHbIE BEKTOpaMu U
KOOpJAMHATaMU.

HccnenoBarb MOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BAaHUEM
anmnapara aiareOpbl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTHCA C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

[ToBTOpEHUE, 00001IEHNE
U CUCTEMATHU3aIUS 3HAHUU

15

CedeHnss MHOIOTPaHHUKOB:
CTaHJAPTHBIE MHOTOI'PAHHUKH, METO/
CJIEI0B, CTAHAAPTHBIE IIJIOCKOCTH,
repecedyeHus NPAMBIX U INIOCKOCTEH.
[lapannenbHble NPSAMBIE U TUIOCKOCTH:
IapajuIesIbHbIE CEYEHHUs], PACUET
OTHOLICHUM, YTJIBI MEXIY
CKpEIMBAIOIUMUCS NTPSMBIMHU.
IlepnieHAMKYJIApHBIE NPSIMBIE U
IUIOCKOCTH: CTaHJAPTHBIE TIapbl
MEPIEHANKYJIIPHBIX INIOCKOCTEN U
MIPSAMBIX, CAMMETPUH
MHOT'OI'PAaHHUKOB, TEOpEMa O TPEX
MEPIEHANKYJIAPAX, BBIYUCICHUS JINH

Ctpouts ceueHusl.

Pemate crepeomeTpudeckue 3agauu
Ha JI0Ka3aTEeIbCTBO MaTeMaTUYECKUX
OTHOILICHUI, HAX0XKICHUE
reOMETPUUYECKUX BEJIMYHUH (JIJIMH,
YIJI0B, TUIONIAIeH, 00BEMOB).
Hcnonb30BaTh Nnpu pelieHuu
CTEPEOMETPUUECKUX 3a]1a4
IJIaHUMETpUYeCcKue (DaKThl K METO/IBI.
[IpoBOUTH JTOTUUECKH KOPPEKTHBIE
JIOKA3aTEJIbHBIE PACCYXKICHUS

MPY PEUICHUU CTEPEOMETPUUYECKUX
3ajad4.

CpaBHUBATh U aHATIM3UPOBATH
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B MHOTOT'paHHHKAX.
[loBTOpeHue: momanu
MHOT'OYT'OJIbHHUKOB, ()OPMYITBI

JUTSL TUIOMAeH, COOOpaKeHUs
TOJTO0HSI.

[Inomanu ceueHnii MHOIOTPaHHUKOB:
TJIOIIAIN TTIOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpakeHUs Mo00us

peanbHbIE CUTyallu! U BBIABIISITH
BO3MOXHOCTb €€ MOJEIUPOBAHUSA

Ha A3BIKE TEOMETPUH.

MopnenupoBarh peaJIbHYI0 CUTYaLHUIO
HAa A3BIKE TEOMETPUM U UCCIEN0BATh
IIOCTPOECHHBIE MOJIEIN, B TOM YHUCIIE U
C MCIIOJIb30BAHUEM allapara anareopsl.
Hcnonp30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbI IIPH PELICHUH 3a7a4

O0BEM MHOrOrpaHHUKA

17

O06bEM Tena. O0bEM MPSIMOYTOJIBHOTO
napasnienenuneaa. 3agauu

00 ynBOeHUU Ky0a, 0 KBajipaType
Ky0a; O TPUCEKLIUH YTJIa.
CrepeoMmeTpruUueCcKUE 3a/1auH,
CBsI3aHHBIC C 00BEMOM
MPSIMOYTOJIBHOTO Mapajuleienunea.
[TpuknanHble 3a1a4u, CBI3aHHBIC

C BhIUUCIIEHUEM 00BEMA
IPSAMOYTOJIBHOTO MapajuieIenunea.
O0BEM NpAMON TPU3MBI.
CrepeomMeTpruyecKue 3a/1a4u,
CBSI3aHHBIE C BEIYUCIIEHUEM O0BEMOB
npssMou npusmel. [Ipuknannasie
3aJ1a4M, CBI3aHHBIC C 00BEMOM
MPSAMOM MIPU3MBI.

CB0OOAHO ONEpUPOBATH OHATUSMH
00BEM Tena, 00bEM MPAMOYTOJIBHOTO
napajijiesienure ia.

@opMyIMpPOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

JlokazbiBaTh TeOpeMy 00 00BEME
MPSIMOYTOJILHOT O NapaJIeNIeNHNeNna,
CJICACTBHUS U3 HEE.

Pa3pe3aTe MHOrOrpaHHUKH,
HepeKyIaibIBaTh YacTH.

Pemars crepeomeTpuueckue 3aaau,
CBSI3aHHBIE C BBIUNCIECHUEM 00bEMa
MPSIMOYTOJILHOTO Mapaieenuneaa,
MIPU3MBI.

CpaBHUBATh U AHATTU3UPOBATH
YTBEPKIEHUS C LEIbIO BBISBICHUS
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Brruucnenue o0bEMOB T

C IMOMOIIBIO OINPENEIEHHOT O
unTerpanga. O0bEM HAKIOHHOM
MPU3MBI, TUPAMU/IBI.

dopmyna 00bEMa MUPAMU/IBI.
OTtHormieHne 00bEMOB TTUPAMUT

C OOIIIUM YTJIOM.
CrepeomeTpruecKue 3a/1auu,
CBSI3aHHBIC ¢ 00bEMAaMHU HAKJIOHHOMN
MIPU3MBI, TUPAMUJIBIL.

[IpukiagHble 3a1a4n 110 TEME
«OO0BEMEI TEII», CBA3aHHEBIE C 00BEMOM
HaKJIOHHOMW MPHU3MBI, TUPAMUJIBI.
[Ipumenenue 00EMOB. Berunciienue
pacCcTOsHUS A0 TJIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHan3upoBaTh U MOJIETTUPOBATH

Ha SI3bIKE TEOMETPUU pPeabHbIC
CUTYalllH, CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO TIapaJIeIIeHIe/a,
PU3MBI, TUPAMU/IBI.

Hccnenosarb moCTpOCHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BaHUEM
anmapaTta anreOpbl.

BrIBOANTE OCHOBHYIO HHTETPAITHLHYIO
dbopMyTy Ul BBIYUCICHUS 00BEMOB
TeJ.

Jloka3bIBaTh TeOpeMy 00 00bEME
HAKJIOHHOW MPU3MBI Ha TIPUMEPE
TPEYTrOJIbHON MTPU3MBI U

JUTSL TIPOW3BOJIBHON MTPU3MBI.
Jloka3biBaTh TEOpEMY: 00 00bEME
nupamMubl, GOPMyYITHPOBATH CIEICTBUS
U3 Hee: 00bEM YCeUEHHOU MUPaMUIBI.
BoiBoauTs hopMyity /ISt BBIYUCICHUS
00BbEMOB YCEUEHHOU MUPAMUIBI

Tena BpameHus

24

[unuaapuYecKas MOBEPXHOCTb,
00pa3yromme MUINHIPUIECKON
MTOBEPXHOCTH.

CB0OOIHO ONEepUpOBATh MOHITUSIMMU:
MATMHAPAYECKAsT TIOBEPXHOCTD,
uuiuHap. M3ydaTs crnocoosl
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Humuuap. [psmoit kpyrosou
uuiuHap. [hnomaas moBepXxHOCTH
HWAJIMH]IPA.

Konunueckas noBepxHOCTb,
oOpa3yronue KOHUIECKOM
noBepxHocTH. Konyc. CeueHnue konyca
IJIOCKOCTBIO, MapauIeNbHON
IIJIOCKOCTU OCHOBAHUS. Y CEYEHHBIN
koHyc. M300pakeHrne KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Inomaas OOKOBOM MOBEPXHOCTH U
ITOJIHOW TIOBEPXHOCTU KOHYCA.
CrepeomeTpryecKue 3a1a9u

Ha JI0Ka3aTeJIbCTBO U BBIYUCIIEHUE,
MOCTPOCHUEM CEUEHHU M LIUIUHJPA,
KOHYCa.

[Tpuknanuble 3a1a4u, CBSI3AHHBIC

C UUJIMHIPOM.

Cdepa u map.

[lepeceuenuie cdeps! u mapa

¢ ockocThio. Kacanue mapa u
cdepsl I0CKOCThI0. By n
n300pakeHue mapa.

VYpaBuenue chepsl. [Inomans chepst u
e€ yacrei.

CummeTtpust cepsl U mapa.

MOJTYYECHUS [UJIUHIPUYECKON
MMOBEPXHOCTH, [IUIIUH]IPA.
N300paxkaTh MUIUHAP U €ro CEYCHUS
IIOCKOCTBIO.

CB00OOTHO OTIepUPOBATH MOHATUSIMU:
KOHMYECKasl MOBEPXHOCTh, KOHYC,
yceu€HHBIN KoHYyC. M3ydaTh criocoObl
NOJIYYEHUSI KOHUYECKON ITOBEPXHOCTH,
KOHYCa.

N300paxkaTh KOHYC U €ro CeueHus
ITIOCKOCTBIO, TPOXOSAIIEH YEPE3 OCh,
Y IUIOCKOCTBIO, IEPIICHANKYIISPHOU

K OCH.

BoiBoauTh (hOpMyIbI SISl BBIYUCICHUS
OOKOBOU U TIOJTHOM MOBEPXHOCTEN Tel
BpaiieHus. Pemars
CTEPEOMETPUYECKUE 314U, CBSI3aHHBIE
C TEJIAMU BpallEHUs, HAX0XKICHUEM
[LIOIA A OOKOBOM U MOJHOU
NOBEPXHOCTH, IIOCTPOECHUEM CEUECHUI.
Hcrnonp30BaTh MpU PELICHUH 33124
TJIAHUMETPUYECKHE (GaKThl M1 METOIBI.
CpaBHUBATh U aHATM3UPOBATH
YTBEPKJICHUS C LIENbIO BBISIBICHUSA
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMU.
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Crepeomerprueckue 3a1aun

Ha JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
CBSI3aHHBIC CO CPepoi U IIapom,
MMOCTPOCHUEM UX CEYECHUH
MIJIOCKOCTBIO.

[Tpuknanuble 3a1a4u, CBSI3AHHBIC
co cepoii u mapom.

[ToBTOpEHUE: OKPYKHOCTH

Ha TUIOCKOCTH, BBIYUCIICHUS

B OKPY>KHOCTH, CTaHJIaPTHBIC
noaoous.

Paznuunbie KOMOMHALIMY TE
BpallleHUs U MHOTOI'PaHHUKOB.
3agaun no Teme «Tena u MOBEPXHOCTH
BpaIlCHUS»

AHaM3UpOBaTh U MOJICTIUPOBATH

Ha A3bIKE€ TEOMETPUH PEATbHBIC
CUTYalluH, CBSI3aHHbIE C KOHYCOM

Y UWJIAHIPOM.

HccnenoBaTh MOCTPOEHHBIE MOJIEIIH,

B TOM YHCJIE U C UCIIOIb30BAHUEM
anmnapara anreopbl

AKTyanu3upoBaTh (HaKTbl U METOJIbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHH.

CB00OIHO OllepUpPOBaTh MOHATHUSIMMU:
cdepa u map, LEHTP, paanuycC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE PACIIONOKEHUE
chephl B TUIOCKOCTH.

DopmMynUpPOBaTh ONPEACICHUE
KacaTeJIbHOM IIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
NpU3HAKE KacaTeJIbHOM MIIOCKOCTH.
BoiBoauTs hopMyity JUisl BBIYUCICHUS
iomaau cdepsl uepes paanyc chepsl.
Pemiats ctepeoMeTpuyeckue 3a1auu,
CBsI3aHHBIE CO cepoil u mapom,
HaXO0XXJICHUEM ILIomaau cepsl u eé
4yacTel, MOCTPOEHUEM CEUEHHI Chepbl
U mapa.
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AHanmM3upoBaTh U MOJICIIMPOBATH

Ha SI3bIKE T€OMETPUHU peabHbIC
CUTYalLllH, CBSI3aHHBIE C ILIAPOM U
cepoii.

PemaTe mpocTeie 3a1a4u, B KOTOPBIX
burypupyroT KOMOMHAIIUU Tel
BpalllCHUSI U MHOTOI'PaHHUKOB.
Hcnonp30BaTh pH peLICeHUH 3a/1a4,
CBSI3aHHBIX CO c(hepoil u mapom,
TUTAHUMETpHUecKrue (DaKThl U1 METO/BI.
Pemate cTepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIE C TEJIaMU BPAILCHUS,
ITIOCTPOCHUEM CEYEHUM TEJl BpAallCHNs,
C KOMOWHAIMSMU TeJl BpaLCHUs U
MHOI'OI'PaHHHKOB.

[TpoBOAUTE JTOrMYECKN KOPPEKTHBIE
J0Ka3aTeJIbHbIE PACCYKIECHUS

IIPU PELICHUU T€OMETPUYECKUX 3a/a4,
CBA3aHHBIX C MEPHEHAUKYIIPHOCTHIO
IIJIOCKOCTEM.

AHaM3UpoOBaTh U MOJEIUPOBAThH Ha
A3BIKE T€OMETPHUH peajIbHbIE CUTYalUH,
CBSI3aHHBIE C MHOTOI'PAaHHUKAMU.
HccnenoBaTe NOCTPOCHHBIE MOJENH,
B TOM YHCJIE U C UCIOJIb30BaHUEM
amnmapara anreopbl
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[TImomagy moBepxHOCTH
1 00bEMBI KPYTJIBIX TEJ

O6BeM nmunHapa. Teopema

00 00bEME MPSMOro HWIHHAPA.
[Tnomanu 60KOBOM M MOJTHOM
MOBEPXHOCTH IIJIUH]IPA.

Beraucnenne 0o06EMOB TeI

C MIOMOIIBIO OMPEAEIEHHOTO
unterpayia. O0bEM KOHYcCA.

[Tnoutagm GOKOBOI M OJIHONU
MOBEPXHOCTU KOHYCA.
CrepeomMeTpruuecKue 3a/1auu,
CBSI3aHHBIC C BBEIYHCICHHEM 00HEMOB
LHUAJIMH]Ipa, KOHYCAa.

[Tpuxnanueie 3anaun no Teme «O0bEMBI
Y IUIOLIAJM TIOBEPXHOCTEM TEIL.
O0BEM 11apa U MapoBOro CEKTOopa.
Teopema 06 00wEMe mapa. [Tnomans
cepnl.

CrepeomeTpruuecKkue 3aj1auu,
CBSI3aHHBIE C BEIYUCIIEHHEM 00BEMOB
apa, mapoBOro CerMeHTa, MapoBOro
CeKTopa.

[IpukiagHble 3a1a41 110 TEME
«OO0BEMEI TEII», CBI3aHHEIC

¢ 00BEMOM 111apa U MIIOIIAJIbIO CPEPHI.
COOTHOIICHUST MEXKTy TUIOIIASIMHU
MMOBEPXHOCTEH U 00bEMaMU MOTOOHBIX

CB00OIHO OllepUpPOBaTh MOHATHUSIMU:
00BEM Tena, MIOWAAb TOBEPXHOCTH.
DopMyIUpPOBaTh OCHOBHBIE CBOKMCTBA
00BEMOB.

JlokazbIBaTh TeOpeMbI: 00 00bEME
MUIMHAPA; 00 00bEME KOHYCA.
BoiBoauTh (hOpMyIibl sl BBIYUCTICHUS
00BbéMa yceu€HHOIr0 KOHYca.
HccnenoBaTh MOCTPOEHHBIE MOJEIIH,

B TOM YHCJIE U C UCIOJIb30BAaHUEM
anmnapara anreOpbl.

3HaTh BO3MOKHOCTHU PELICHUS 3a7a4
Ha IMOCTPOCHHE LIUPKYJIEM U JIMHEHUKOM,
0 KJIaCCUYECKHUX HEPa3pelInMbIX
3a/1avax.

CB00OOTHO OTIEpUPOBATH MOHATUSIMU:
IapOBOM CETMEHT, IAPOBOM CJIOM,
IapOBOM CEKTOP, OCHOBAHHUE U BHICOTA
CErMEHTa, OCHOBAaHUE U BBICOTA
1apOBOTO CJIOS.

BoiBoauTh (hopMyIbl 7151 HAXO0XKICHHUS
00BEMOB IIAPOBOT0 CETMEHTA,
IapOBOT'0 CEKTOPA, IIIOIMAIN C(hEepHI.
Jloka3biBaTh TEOpEMY 00 00BEME MIapa.
Pemate cTepeomerpuueckue 3a1auu,
CBsI3aHHBIEC C 00BEMOM II1apa, MapOBOTO
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Tell.

[TogoOHbIe Tea B IPOCTPAHCTRE.
N3menenne o0bEMa rpu 1mogo0um.
CtepeomeTpruUecKUe 3a/1auH,
CBSI3aHHBIC C BBIYHMCICHUEM 00HEMOB
TEJ U TIONIAJIEN TTOBEPXHOCTEMN

CETMEHTAa, IapOBOT0 CEKTOPA,
IJI0IAIbI0 C(hEepHI.

CpaBHUBATh M AaHAJTU3UPOBATH
YTBEPKJEHUS C 1EJIbIO BBISBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
AHanM3upoBaTh U MOACIUPOBATH

Ha SI3bIKE TEOMETPHH PEaTbHBIC
CUTYaIlH, CBsI3aHHBIC C 00BEMOM
mapa, ImapoBOTO CETMEHTA, IMapOBOT0
CETMEHTAa, IUIOMALI0 Cephl.
CB00OJIHO OlEepUpPOBaTh MOHATHEM:
MOT00HBIC TEJa B MPOCTPAHCTBE.
Boraucisate 00BEMBI TEI C TOMOIIBIO
ONpEeaEeIEHHOr0 MHTErpaa.

Pemats cTepeomerpuueckue 3a1aum,
CBSI3aHHBIC C COOTHOIICHUSIMU MEXITY
TUTOIASIMU TIOBEPXHOCTEH U
00BéMaMU TTOJOOHBIX TEI.
[TpoBOANUTH TOTUYECKH KOPPEKTHHIE
J0Ka3aTelbHbIC PacCyKICHUS

TIPY pEIICHUH T€OMETPHIECKUX 3a/1a4,
CBSI3aHHBIX C BBIYUCIICHUEM 00BEMOB
TEJI C TOMOILBIO ONPEAETIEHHOTO
WHTErpaja, HaX 0KJICHHEM
COOTHOIIICHUSI MEXTY TUIOIIAISIMH
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MOBEPXHOCTEN U 00bEMaMU MOJJOOHBIX
TeJ.

AHaM3UpoOBaTh U MOJEIUPOBATh

Ha A3bIKE€ TEOMETPUU PEATbHBIC
CUTYalllH, CBSI3aHHBIE C 00bEMaMU U
MTOBEPXHOCTSIMU TETI,

Ha JI0Ka3aTeJIbCTBO U HAa HAXOXKIECHUE
r€OMETPUYECKUX BEJIUUYUH

JIBr>xkeHUS

JIBM>KEHUS TPOCTPAHCTBA.
OtoOpaxenus. J[BmkeHUS U
paBeHCTBO ¢uryp. Ob1me cBoicTBa
NIBIKEHUM. Bunpl 1BM>KEHUI
MapajuieNibHbIN EPEHOC, IEHTpaIbHas
CUMMETPHSI, 3epKAJIbHAsi CHMMETPHS,
ITIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanust momoous. [Ipsmas u
cepa Ditnepa.

['eomeTpuueckue 3agaun

Ha MPUMEHEHUE JBUKECHHUS

[IpumeHaTh npaBuia BBITTOJHECHUS
JIEUCTBUM CIIOKCHMS M BBIYUTAHUS
BEKTOPOB, YMHOXXEHUSI BEKTOPA

HA YUCJIIO TIPU PEIIECHUH 3a/a4.
Haxonute koopauHaThl BEKTOpa

B JJaHHOM 0a3uce U CTPOUTH BEKTOP
10 €ro KOOPANHATAM.

BcrioMHUTSE onpenienieHue CKasipHoro
YMHOXXEHUS U €T0 CBOMCTBA.
BpI4ucasTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOXEHHUS IJIMHBI BEKTOPOB, YIJIbI
MEXIY HUMHU, YCTaHABIIMBATh
MEPIEHANKYJIAPHOCTh BEKTOPOB.
AHanmM3upoBaTh U MOAEIUPOBATH

HA SI3bIKE TEOMETPUU PEATBHBIC
CUTYaIlUH, CBSI3aHHbBIC ¢ (PU3NUECKUMHU
BEKTOPHBIMU BEIIMYMHAMMU.
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Hcnonp30BaTh IpU peIlIeHUH 3a/1a4,
CBSI3aHHBIX C BEKTOpaMU

B IIPOCTPAHCTBE, INITAHUMETPUICCKHUE
(bakThl U METOJIBI.

CB00OOTHO OTIepUPOBATH MOHATUSIMU:
0TOOpaxeHUe MPOCTPAHCTBA Ha ceOs,
JBW)KCHHE TTPOCTPAHCTBA,;
[ICHTpaJIbHAsA, OCEBAsI U 3epKajIbHAsI
CUMMETPHH, TTApaIIICIBHBIA TEPEHOC;
PaBEHCTBO U Moj00ue GuUryp.
Jloka3bIBaTh YTBEPXKJACHUS O TOM, YTO
HEHTpaTbHasl, OCeBas M 3epKabHAs
CUMMETPHH, TAPALIETBHBIN IEPEHOC
SIBIISTFOTCSL IBUKCHHUSIMH. BBITONHATH
npeoOpa3oBaHus MO00US.
OnepupoBaTh TOHITHIMU: TIpAMast U
cdhepa Ditnepa.

Pemarp reomerprueckue 3agaun

C MCTIOJIb30BAHUEM JIBUKCHHM.
Hcnons30BaTh IpU peLICHUH 33134
JBYKCHHSI IPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEHUE, 00001IEHNE
U CUCTEMATU3aIUs 3HAHUU

17

Oo6o0u1atoniee NOBTOPEHUE MOHATHI U
METOJIOB Kypca Tr€OMETPUHU
10-11 kmaccoB, cucTeMaTH3aIUs

Pemate crepeomeTpudeckue 3agauu
Ha JI0Ka3aTeIbCTBO MaTEMaTHYECKUX
OTHOIIICHUI, HAXOXKICHUE
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3HAHUU.

Hcrtopus pa3BuTHs CTEPEOMETPUM KaK
HAYKU U €€ pOjIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

F€OMETPUUECKUX BEJIMYUH (JJIUH,
YIJIOB, IUIONIA/IeH, 00BEMOB).
Hcnonp30BaTe npu penieHnn
CTEPEOMETPUUECKHUX 3a]1a4
MJIAaHUMETPUIECKUE (haKThI

Y METO/IBI.

[TpoBOAUTE TOTUYECKU KOPPEKTHBIE
NIOKa3aTeNbHbIE PACCYKICHUS

IIPU PELICHUH CTEPEOMETPUUECKUX
Y IJTAHUMETPUYECKHUX 3a]1a4.
CpaBHUBATh U aHATU3UPOBATH
peabHbIE CUTYaIluU U BBISBIISITH
BO3MOXHOCTb €€ MOJEIUPOBAHUSA

Ha A3bIKE TEOMETPHH.
MogennpoBath peaqbHYIO CUTYaIUIO
Ha A3bIKE€ TEOMETPUHU U UCCIIEIOBATH
MIOCTPOEHHBIE MOJIEH, B TOM YHUCJIE
U C UCIOJIb30BAaHUEM alIapara
anreOpshl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrpaMMBbI IIPU PELICHUH 3a/a4.
[Tomydars npeacTaBiIeHUE O TEOMETPUN
KakK O pa3BUBAIONICHCS HAYKE,
HCCIEAYIOUIEN OKPYKAKOIIUNA MUD,
CBSI3aHHOM C pealbHBIMU OOBEKTAMH,
MIOMOTAOUIEN PEMIUTh PealbHbIE
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KU3HEHHBIE CUTYaIUU O POJIH
CTEPEOMETPHUH B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBUIEE KOJIMYECTBO 102
YACOB I10 I[TPOTPAMME
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OEJIEPAJIBHASA PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYyebHblii kypc «BeposSTHOCTh M CTaTUCTUKA» YIIIYOJEHHOIO YPOBHSI SIBISIETCS
MPOJOKEHUEM U PA3BUTUEM OJHOMMEHHOI'O y4e€OHOro Kypca YrilyOJ€HHOTO ypOBHS
HAa YypOBHE CpeIHero o0mero oOpa3oBaHus. YUeOHBIM Kypc MpeaHa3HauYeH
g (OpMUPOBaHUS y OOYYAIOIIMXCSl CTAaTUCTHUECKON KYyJIbTYpbl U NOHUMAaHHUS POJIU
TEOPUN BEPOSTHOCTEN KAK MATEMaTH4YE€CKOTrO MHCTPYMEHTA I U3YYEHHMs CIydalHBIX
COOBITUH, BeMUYUH U TporieccoB. [Ipu m3ydeHnn kypca oOoramiarorcs npeacTaBICHHs
00y4aroumMxcsi 0 METoAax UCCIEN0BaHUs U3MEHYMBOIO MUPA, PA3BUBAETCS TOHUMaHUE
3HaYMMOCTH M OOLIHOCTHM MaTeMaTHUYECKHUX METOAOB IO3HAHMSI KaK HEOThEMJIEMOM
4aCTH COBPEMEHHOI'0 ECTECTBEHHO-HAYYHOI O MUPOBO33PEHHUS.

Coneprxanue yuyeOHOro Kypca HalpaBjIeHO Ha 3aKPEIJIEHHE 3HaHWW, NOJYy4EHHbIX
IpU M3y4EHWH Kypca Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHWs, M HAa Pa3BUTHE
NPE/ICTABIICHUN O CIIy4ailHbIX BEIMYMHAX W B3aUMOCBS3SIX MEXIY HUMHU Ha BaKHBIX
pPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI M3 OKpyXkKarouero mupa. B pesynbrare
y oOydamomuxcsi  JOJKHO  cPopMHUpOBaThCA  MpEACTaBlIeHHME O  Haubolee
YIOTPEOUTENBHBIX U OOIIKUX MAaTEMaTHYECKUX MOJIENSIX, UCTIOIb3YEMbIX AJISi ONMKUCAHUS
AHTPOIIOMETPUUECKUX U JeMOrpaUueCcKuX BEJTMUMH, MOTPEIIHOCTEN B Pa3IMUHbIE pO/ia
U3MEPEHMSIX, JJIMTEIbHOCTH  0€30TKa3HOM  paboThl TEXHUYECKHX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SBJICHHI U MPOIIECCOB B OOIIECTBE. Y UCOHBIN KypC SBISETCS
0a30if 71 OCBOEHUSI BEPOSITHOCTHO-CTATUCTUYECKUX METOJOB, HEOOXOIUMBIX
CHEIUAINCTaM HE TOJIbKO WH)KEHEPHBIX CHEUAJIbHOCTEH, HO TaKXKe COLMAIbHBIX U
MICUXOJOTUYECKUX, MOCKOJIBKY COBPEMEHHbIE OOIIECTBEHHBIE HAYKHM B 3HAYUTEIbHOU
Mepe HCIONb3YIOT ammnapar aHaau3a OonbIIuX AaHHbIX. LleHTpanbHyro yacTh yueOHOro
Kypca 3aHMMaeT OOCYXJECHHE 3aKOHA OONbIIMX YHCeNl — (PYHJAAMEHTaIbHOIO 3aKOHA
IIPUPOJIbI, UMEIOLIET0 MaTEMaTHUYECKYI0 (POpMAaTU3aLIHUIO.

B cootBercTBUM ¢ YyKa3aHHBIMU IENSIMH B CTPYKType Yy4eOHOTro Kypca
«BeposITHOCTP M CTaTUCTHKa» Ha YIIYOJIEHHOM YPOBHE BBIJICICHBI OCHOBHBIE
cogepxarenbHble JUHUU: «CiydaiiHble cOOBITHA M BeposiTHOcTH» U «CiyuaiiHble
BEJIMYMHBI U 3aKOH OOJBILINX YUCEI».

[ToMHMO OCHOBHBIX JIMHUHM B y4€OHBIN KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUH IpadoB
U TEOPUU MHOYKECTB, HEOOXOMMBbIE JJIs1 MOJIHOLIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4e0HOr 0 Kypca U CMEKHbBIX MAaTEMaTHUYECKUX YU€OHBIX KypCOB.

Copnepxanue auHuu «CiaydaiiHble COOBITHSI U BEPOSATHOCTHU» CIYKUT OCHOBOM
st (OpMHpPOBAaHUSA TPEICTABIECHUNA O pacCHpeiesieHUd BEPOSITHOCTEH MEXIY
3HAYECHUSAMM CIIy4alHbIX BEIMYMH. BaXHy0 4acTb B 3TOW COIEPKATEIbHOW JIMHUU
3aHUMAaeT U3yYeHHE T€OMETPUUECKOr0 1 OMHOMHUAIBHOTO PacHpeIeIeHU U 3HAKOMCTBO
C X HEIPEPHIBHBIMH aHAJIOraMH — NOKa3aTeIbHbIM 1 HOPMAJIBHBIM PacpeCICHUSIMU.
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Tembl, CBA3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMKU  BEJIMYMHAMU U
pacnpeneieHUsIMU, aKIICHTUPYIOT BHUMaHUE OOYUYarONIUXCsl Ha ONMHCAaHUU U U3YYCHUU
CIIyJalHBIX SIBJICHUU C TIOMOIIBIO HENpepblBHBIX (yHKIUNA. OCHOBHOE BHHUMAaHHUE
yACISAETCS TOKA3aTeIbHOMY U HOPMAJIbHOMY pacipeieICHUSIM.

B ydueGHOM Kypce mpemycMaTpruBaeTCsl 03HAKOMUTEIBHOE U3YUSCHHUE CBS3H MEXKITY
CIIydJalHBIMH BEJIMYMHAMHU M OIHMCAHUE JTOW CBSA3M C IOMOIIBIO Kod(UIMeHTa
KOPPEJISIIIUU U €r0 BEBIOOPOYHOTO aHaJIora. ITH JIEMEHTBI COJICPYKaHUS Pa3BUBAIOT TEMY
«/lnarpamMmmMbl pacceMBaHUs», U3YUCHHYIO HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs,
¥ BO MHOT'OM OIMPAIOTCSI Ha CBEICHUS U3 KYPCOB aJIr€Ophl U T€OMETPHUH.

Emé onun ayieMeHT cojepaHus, KOTOPBIM MpejiaraeTcsi Ha O3HAKOMUTEIbHOM
YPOBHE — TIOCJIEIOBATEIIbHOCTh CIyYallHBIX HE3aBUCHUMBIX COOBITHUM, HACTyHarOIIUX
B €IUHHILy BpeMeHU. O3HaKOMJIEHHWE C pacHpeleieHUEM BEPOSTHOCTEW KOJIMYECTBA
TaKMX COOBITHI HOCHUT PAa3BUBAIOIINI XapaKTEP U SBISETCS aKTyaJIbHBIM IS OYyIyIIuX
aOWTYpHEHTOB,  TOCTYMAIMMUX HAa  y4eOHBIE  CHENUATBLHOCTH,  CBSI3aHHBIC
C OOIIIECTBEHHBIMU HayKaMH, TICHXOJIOTHUEH U YIIPaBICHUEM.

Ha usyuenue ydueOHOro kypca «BeposSTHOCTh M CTaTHCTHKa» Ha YIIIYOJICHHOM
ypoBHe oTBoxuTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kiacce —
34 yaca (1 gac B Heneo).

COILEPKAHUE OBYUEHUA
10 KVIACC

I'pad, cBazubiii rpad, myru B rpade: uukiabl ¥ nenu. CTeneHb (BaJIEHTHOCTD)
BepiuHbL. ['padbl Ha miockocTu. JlepeBbs.

CrnydaliHble HSKCIIEPUMEHTHI (OMBITBI) W CIy4dailHbIE COOBITHS. DJIEMEHTApHBIC
coObITHst  (McX0bl). BeposTHOCTH ciiydallHOTO cOOBITHSI. bBinM30CTh 4YacTOTHl |
BEPOSITHOCTH COOBITHI. CiydaifHble OIBITBI C PAaBHOBO3MOXXHBIMU DJIEMEHTAPHBIMU
COOBITUSIMU.

Onepauu Hajg COOBITHSIMU: TE€peceueHue, OObEIUHEHUE, MPOTHUBOMOJIOXKHbBIC
coObITHs. JJuarpammel Ditnepa. @opmyna ClI0KEHUsT BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXEHHME BEpPOATHOCTEH. JlepeBO ciydalHOro
skcriepuMenTa. Popmyna mosHOM BeposTHOcTH. Popmyna baiieca. HesaBucumsbie
COOBITHS.

bunapHblil ciydailHbplii ONBIT (MCOBITAHHME), ycrnex M Heynada. HeszaBucumele
ucnbiTanud. Cepusi HE3aBUCHUMBIX HCHOBITAHUW 1O MEpBOro ycmnexa. llepectaHoBku u
dakropuan. Yucno coueranuii. Tpeyronbuuk [lackans. @opmysna 6uHoma HeroToHa.

Cepust HezaBucuMbIX ucnbiTaHui bepuymmu. CroyuyaliHblii BIOOpP M3 KOHEYHOM
COBOKYITHOCTH.

Cnydaitnas BenuuuHa. Pacnipenenenue BepoatHocTeil. [[luarpamma pacnpenesieHus.
Onepanuu Haja CilydailHBIMU BelMUMHamMu. buHapHas ciydaiiHas BennuuHa. [Ipumepsl
pacnpeneneHuii, B TOM YHCIIE TeOMETPUYECKOe U OMHOMHAIIbHOE.
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11 KVIACC

CoBMecTHOE pacIpeesieHue IBYX ClIydailHbIX BeIMYKUH. HezaBucumele cinydaiiHble
BEJINYUHBI.

MareMaTrnyeckoe OKHMJIaHHWE CITydyalHOW BennuuHbl (pacnpeneneHus). llpumepsr
NPUMEHEHUs MAaTEMaTUYECKOro OXXUAaHUs (CTpaxoBaHue, JioTepes). MareMmarnyeckoe
OXKHUJIaHWE OWHApPHOM CIlydailHOW BEJIMYMHBI. MaTreMaTH4ecKoe OXXKHUJIAHUE CYMMBI
CIIy4aiHBIX BEJIMYMH. MaTeMaTnyecKkoe 0KUJaHuEe FreOMETPUYECKOI0 1 OMHOMHAILHOTO
pacrpeeICHU .

Jlucniepcus U CTaHAAPTHOE OTKJIOHEHHWE CIy4ailHON BEJIMYUHBI (paclpeiesieHus).
Hucnepcust  OMHApHOW  clydalHOM  BeMYHMHBL. ~ MaTeMaTH4ecKoe  OXKHIaHHE
IIPOU3BEIECHUSA U JUCIIEPCUSI CYMMBI HE3aBUCUMBIX CIIY4aWHBIX BEIWMYMUH. Jlucnepcus u
CTaHJIAPTHOE OTKJIOHEHHE OMHOMMAIILHOTO pactipeaesieHus. Jlucnepcust u cTaHIapTHOE
OTKJIOHEHHE TEOMETPUUECKOTO PACIpPEACICHUSI.

HepaBenctBo YeOwniméBa. Teopema YeOniméBa. Teopema bepnymmm. 3akoH
OonbIMX yncen. BeiOopouHblit MeTos uccienoBaHuid. BeiOOpoUYHbIE XapaKTEpUCTHKHU.
OueHuBaHNE BEPOSATHOCTH COOBITUS MO BEIOOPOYHBIM JaHHBIM. [IpoBepka mpoctermmx
TUIIOTE3 C MMOMOUIBIO U3YYEHHBIX PACIIPEACIECHUN.

HenpepriBHble  citydaiiHple  BenuuuHbl. [Ipumepsl. DyHKIWA  IOTHOCTH
BEPOATHOCTHU pacHpeaesicHus. PaBHOMEpHOE paclpeesieHue U €ro CBOMCTBA. 3a/1ayH,
IIPUBOJIALIME K IT0KA3aTEIILHOMY PaclpeleeHUI0. 3aa4uu, TPUBOIAIINE K HOPMAIBHOMY
pacupeneneHuo. OyHKIMS IUIOTHOCTH BEPOSTHOCTH IOKA3aTEJIbHOIO paCIpeleIeHus,
(GyYHKIMS TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacnpeaesieHust. OyHKIMs TUIOTHOCTH
Y CBOMCTBA HOPMAJIBHOT'O PACIIPEIEIICHUS.

[TocnenoBaTenbHOCTh OJJMHOYHBIX HE3aBUCUMBIX COOBITHH. 3ajauu, MPUBOISIINE
K pactipenenenuto Ilyaccona.

KoBapuanus nByx ciydailHbix BenuduH. Koo duuneHT TuHEeHHON Koppemsiuu.
CoBMecTHbIe HaAOJIOJIEHHS JABYX BEIUMYHUH. BhIOOPOUYHBI KO3 (UIMEHT KOPPEISALIHH.
Pasznuune Mexny JIMHEWHOW CBSA3bI0O M NPUYMHHO-CJIEACTBEHHOW CBsA3bIO. JIMHeWHas
perpeccusi, METOl HAMMEHBIINX KBAIPATOB.

INPEAMETHBIE PE3YJIbTATBI

K konmy 10 kinacca o0yJaromuiics Hay4uTCs:

CBOOOZHO OMEpUpPOBaTH MOHATUSAMHU: Tpad, MIOCKuil rpad, CBA3HBIN rpad, MyTh
B rpade, 1emnb, MUK, JEPEBO, CTENEHb BEPILIUHBI, IEPEBO CIIYIalHOTO IKCIIEPUMEHTA,

CBOOOZHO ONEPUPOBATH MOHITUSAMU: CIIydalHbIN SKCIIEPUMEHT (OIBIT), CydaiHOe
COOBITHE, DJIEMEHTApPHOE ClydalHOe COOBITHE (DJIEMEHTAPHBIM HMCXOMA) CIy4ailHOTO
OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B OMNBITAaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoJIUTh W (QOpMYIHpPOBATH COOBITUS: TEpEeCceUCHHE, OOBEIUHEHHE HTaHHBIX
COOBITHI, COOBITHE, MPOTUBOIOIOKHOE JAaHHOMY, UCIOJIb30BaTh AMArpamMMbl Dilnepa,
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KOOPAMHATHYIO TPSAMYIO Uil pEIIeHus 3a7ad, MOJb30BaThCcs (POPMYION CIIOKEHUS
BEPOSITHOCTEH JJI BEPOSTHOCTEHN IBYX M TPEX CIy4alHbBIX COOBITHIA;

OIIEpUPOBATH IOHATUSAMU: YCIOBHAs BEPOSATHOCTb, YMHOXEHHE BEPOSTHOCTEM,
HE3aBUCUMBIE COOBITHA, AEPEBO CIyYalHOro HKCIEPUMEHTA, HAXOJUTh BEPOSTHOCTH
COOBITUH C TIOMOILIBIO MTPaBWJIa YMHOXKEHHUS, JIepeBa CIy4ailHOrO OIbITA, UCIOIb30BaTh
dbopMyiy MmosHON BeposATHOCTH, (popmyny baiteca mpu pemieHuu 3a7ad, ONPENCISTH
HE3aBHCHUMOCTb COOBITUI MO (POPMYIIE U 110 OPraHU3aALUU CIYYalHOTO IKCIIEPUMEHTA;

OPUMEHSTh U3y4YE€HHbIE KOMOMHATOPHBIE (DOPMYJIIBI SISl IEPEUUCIICHUS SJIEMEHTOB
MHOXXECTB, 3JIEMEHTAPHBIX COOBITUN CIy4alHOTO OMNBITA, pEUICHUs 337ad M0 TEOPHUH
BEPOATHOCTEN;

CBOOOIHO OMEPUPOBATH MOHATHSIMU: OWHAPHBIA CIYYAHBIA OMBIT (MCIIBITAHUE),
yCIex W Heylada, HE3aBUCHMbIE UCIIBITAHUS, CEPUS UCTIBITAHUM, HAXOIUTh BEPOSTHOCTH
COOBITHII: B CEpUM HCIBITAHUN 1O MEPBOrO YCIE€Xa, B CEPUM UCOBITaHUI bepHysuin,
B OIIBITE, CBA3AHHOM CO CIYYalHbIM BRIOOPOM M3 KOHEUYHON COBOKYITHOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHUAMM: ClydyailHas BEJIUYMHA, pacHpeleeHue
BEpOSATHOCTEH, JuarpaMma pacopelesieHus, OuHapHas cilydaiiHas BeJIMYMHA,
reoMETpUYECKOe, OMHOMUAIBHOE pacIpeecHUE.

K xonmy 11 kiaacca o0ydaronuiicss HAy4YUTCs:

ONEPUPOBATH NOHATHUSAMU: COBMECTHOE PACIIPEAECIICHUE IBYX CIIyYalHBIX BEJIUYMH,
UCIOJIb30BaTh TAOJIMI[y COBMECTHOTO paclpeiesieHUusl [BYX CIy4yalHbIX BEIUYHMH
JUISL BBIICJICHUS PACIpPEIENICHUs] KaXXIO0M BEJIWYMHBI, OIPEICICHUS HE3aBUCUMOCTH
CIIy4YalHbIX BEJIMYNH;

CBOOOIHO OMEpPUPOBATH TOHITHEM MATEMATHYECKOTO OXHUJAHUS CIydaiHOU
BEJIMYUHBI (pacrpe/ieNieHus), MPUMEHITh CBONCTBA MATEMaTUYECKOTO OXKWJIaHHS
Opy pEUIeHUW 3a/lad, BBIUMUCIATH MAaTeMaTHYeCcKOe OXKHUJaHhue OWHOMHUAIBLHOTO U
r€OMETPUUECKOT O PaCIPEACIICHUM;

CBOOOAHO ONEPUPOBATH MOHATUSIMHU: JUCHEPCHUS, CTAHJAPTHOE OTKJIOHEHUE
CIIy4allHOW BEJIIMYMHBI, NPUMEHITH CBOWCTBA JUCIEPCUUA CIYYAMHOW BEIMYUHBI
(pactpenesieHusi) MpU pEIIEHWH 3a]ad, BBIYHMCIATH JHUCIEPCHI0 W CTAHIAPTHOE
OTKJIOHEHUE T€OMETPUUECKOr0 1 OMHOMHUAIILHOT'O paclpeeIICHHI;

BBIUHCIISATh BBIOOPOYHBIC XAPAaKTEPUCTUKU IO JTAHHOW BBIOOPKE W OIICHUBATH
XapaKTePUCTUKU  TEHEPAIbHOM  COBOKYIMHOCTHM  J@HHBIX 10  BBIOOPOYHBIM
xapaktepuctukaMm. OIlIEHUBATh BEPOSITHOCTU COOBITHMM W TMPOBEPSATh MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3bI, NTOJIb3YACh U3YUEHHBIMHU PACIPEACICHUSIMMU.
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10 kaace
Ha3Banue KommuaectBo OCHOBHBIE BUJIBI JICITEIbHOCTH
paznena (TeMbl) 4acoB OcHobioe conepianie 00 y4Jaromuxcs
DnieMeHThI Teopuu TpadoB 3 ['pad, cBsa3HBIN rpad, npeacTaBieHue [IpencraBiasaTh OOBEKTHI U CBSI3H
3aJ]a4¥ C MOMOIIbIO rpada. MEXIy HUMU C TIOMOIIBIO rpada,
CrerneHb (BaJICHTHOCTD) BEPUIUHBI. HaXOAUTh MyTHU MEXY BepIIMHAMU
[Tyte B rpade. Llenu u HUKIBL. rpada.
['padbr Ha utockocTu. JlepeBo Boienars B rpade uenu u HUKIIbI.
CIIy4allHOTO SKCIIEPUMEHTA CrpouTts 1epeBO MO ONMKUCAHUIO
CIIy4alHOTO OIBITA, ONMKUCHIBATH
ClyqaifHbie COOBITHSI B TEPMHUHAX
IepeBa.
Pematp 3a1aun ¢ OMOIIBIO
rpacdoB
Ciny4dailHbl€ OIBITHI, 3 CryyaitHble S5KCIEPUMEHTHI (OMBITHI) Brinensate u onuceIBaTh

CITyqdaifHbIe COOBITHS U
BEPOSITHOCTU COOBITUI

U CIIy4aiHble COOBITHS. DJIEMEHTAPHBIE
coObITus (Mcxo/bl). BeposiTHOCTR
CiydaifHOro coObITHs. BeposTHOoCTH
COOBITHIA B OTIBITaX

C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

cilydaiiHble COOBITHSI B CITy4aitHOM
OTIBITE.

DopMyIHPOBaTh YCIOBUS MPOBEACHUS
CJIy4alHOTO OIIbITA.

Haxonuts BepOsSTHOCTH COOBITHIA

B OIBITAX C PABHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMH UCXO/IaMU
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Onepanun

HaJl MHOYKECTBaMU

U COOBITHSIMH.
CrioxeHue 1 yMHOXKEHUE
BEPOSATHOCTEM.

Y ciioBHast BEPOSITHOCTb.
He3zaBucumbie coObITUS

[lepeceuenne, 00bEAMHEHNE MHOKECTB
U COOBITHI, MPOTUBOMOIOKHbIE
coObiTust. Dopmyna cioxeHus
BEPOSATHOCTEN Y CIIOBHASI BEPOSITHOCT.
YMHOKEHNUE BEPOATHOCTEM.

®opmyiia yCIIOBHOU BEPOSATHOCTH.
dopMyra MOJHONU BEPOATHOCTH.
®opwmyia baiieca. HezaBucumbie
COOBITHS

Hcnonbs3oBaTh quarpamMmel Jitiiepa

1 BepOaIbHOE ONMKUCAHUE COOBITHI
TMIPY BBIMIOJIHEHUHU OTIEpALIUI

HaJl COOBITUSIMU.

OuieHuBaTh U3MEHEHHUE BEPOSTHOCTEMN
COOBITHI TIO Mepe HACTYIIJICHUS
APYrUX COOBITHI B CTy4aifHOM OIIBITE.
Pemars 3agauu, B TOM 4ucie

C UCITOJIb30BAHUEM JI€PEBA CIYUYalHOTO
OIbITa, (POPMYIT CIOKEHHUS

Y YMHOKEHUS BEPOSTHOCTEN

DJIeMEeHTHI KOM6I/IHaT0pHKH

KombOuHaTropHoe rnpaBuio yMHOXKEHUS.
ITepectanoBku u gaxropuan. Yucno
couerannil. Tpeyronpuuk [lackans.
®opmyna 6uHoma HproToHa

@opMyIIMpOBaTh U JOKA3bIBaTh
KOMOWHATOpPHbIE (PaKTHI.
Hcnonb30BaTh TPaBUIO YMHOKEHUS,
M3y4eHHbIE KOMOUHATOPHBIE (POPMYIIbI
VTSI TIEPEYMCIICHUS 3JIEMEHTOB
pa3IMYHBIX MHOKECTB, B TOM YHCIIE
3JIEMEHTAPHBIX COOBITUI B CIy4allHOM
OIIBITE.

[Tonp3oBaThes hopMyInoil u
TpeyroiabHukoM [lackans

IUIsL OTpECTICHUS YHCiIa COUETaHU M.
[Tpumenste Gpopmyny OuHOMA
Herotona g npeoOGpa3oBaHus
BBIpO)KECHU I
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Cepun nocnenoBaTEIbHBIX 5 buHapHBINA CITy9aliHBIN OIBIT Pa30uBaTh Cl0XHBIE SKCIIEPUMEHTHI

ucnblTanui. Mcnbiranus (ucnbpliTaHKeE), ycex 1 Heyaaya. Ha OTACJIbHBIE UCTIBITAHUS.

bepnymnmu. He3aBucumbie ucnbITaHus. Pemats 3agaun Ha mouck

Crnyuaiinblii BEIOOD Cepus HE3aBUCUMBIX UCIIBITAHUI BEPOSITHOCTEN COOBITUH B CEPUU

13 KOHEYHON COBOKYIIHOCTHU 1o nepBoro ycnexa. Cepus WCIIBITAHUM 10 IIEPBOTO ycrexa u
HE3aBHCUMBIX UCTIBITAHUN bepHysum. B cepusix ucnbiTanui beprymm,
CnydaitHblil BEIOOP M3 KOHEUHOU a TAK¥KE B OMBITaX CO CIy4alHbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEUHOU COBOKYITHOCTHU
[IpakTuyeckas pabora C UCTOJb30BAHUEM KOMOMHATOPHBIX
C MCIIOJIb30BAHUEM DJIEKTPOHHBIX ¢bakToB 1 POpMyJ, B TOM UKCIE B XOJE
Ta0JINIL MPaKTUYECKON pabOThI C TPUMEHEHUEM

CTaHJAPTHBIX (QYHKIIHMA
CitydaiiHbple BETUYUHBI 14 Cmyqaiinas BenmunHa. Pacnipenenenne | OcBamBaTh NOHATHS: CIy4dalHas

U pacrupeieIeHHs

BeposTHOCTEH. Jlnarpamma
pacnpenenenus. Onepanuu

HaJl CJIy4YallHbIMU BEJIMYMHAMU.
[Tpumepsl pactipenenenuii. bunapnas
CIy4daiiHas BeJM4uHA. [ eomerpuueckoe
pacn-penenenue. bunomuanbHoe
pacrnpeaenenue. MareMarnaeckoe
OKUJAHUE CIIyYaWHOW BEJINYUHBI.
CoBMecCTHOE pacnpelesIEHHE ABYX
CIIy4ailHbIX BeIu4YnH. HezaBucumele
Clly4aiiHble BeJM4uHbl. CBOMCTBA
MaTEMAaTHYECKOTO OKUIAHUS.

BEJIMYMHA, pacipeesieHue, Tadbauma
pacrpenenenus, 1uarpaMma
pacrpeeseHUs.

Haxonuth 3HaueHus CyMMBI U
IPOU3BEICHUS CITyYalHbIX BEJITUYUH.
Ctpoutb OUHApHBIE pacipeieIeHUs
10 ONMCAHUIO COOBITHH B CITy4alHBIX
onbITax. CTPOUTH U pacrio3HaBaTh
T€OMETPUUECKOE 1 OMHOMUATILHOE
pacupeneneHusl.

PemaTe 3a7aum Ha BEIYMCIIEHHE
MaTEMATUYECKOTO OKUJAHHUS.
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MaremaTudeckoe oxkuaaHue OMHapHOM
CIIy4aiiHOM BEJIMYUHBI.
Marematnueckoe OxKu1aHue
Te€OMETPUYECKOTO M1 OMHOMHAIILHOTO
pactipenenenuil. lucnepcus u
CTaHJIapTHOE OTKJIOHEHHUE. J(ucnepcust
OMHApHOM CITy4aiiHON BEJTUYUHEI.
CBolicTBa AUCIIEPCHUMN.
MaremaTnueckoe 0XXugaHue
MIPOU3BEACHUS U TUCIIEPCUS] CYMMBI
HE3aBHCUMBIX CIy4alHbIX BEJIMYMH.
Jucnepcrsi OMHOMHAIILHOTO
pacrpeieneHus.

[TpakTuyeckas pabora

C UCIIOJIb30BAHUEM JJIEKTPOHHBIX
TaOJINILL

CTpouTh COBMECTHBIE PACTIPEICIICHNUS.
N3yyare CBOMCTBA MATEMATUYECKOTO
OKMIAHUS.

Pemars 3a1a4u ¢ MOMOILBIO
M3YYEHHBIX CBOMCTB.

1o u3ydyeHHbIM (popMysiaM HaXOAUTh
MaTEMaTUYECKAE 0’KHUIAHUS
CIIy4alHBIX BEJINYHMH, UIMEIOLIUX
reOMETPUYECKOE U OMHOMHUAIbHOE
pacnpeneneHus

OcBauBath MOHATHA: TUCIIEPCHS,
CTAaHJAPTHOE OTKJIOHEHHE CITy4YalHOU
BEJINYVHBL.

Haxomute gucnepcuro

I10 PACIIPEIECIICHUIO.

N3yyars cBOWCTBA IUCIIEPCUH.

[To uzydyenHbIM (popMysiaM HaXOAUTh
JIUCTIEPCUI0 OMHOMHUAIBHOTO
pacnpenencHus, B TOM YHCIIE B XOAE
IPaKTUYECKOMN paboThI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC
HazBanmue KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
OcHOBHOE coziepKaHHe
paznena (TeMbl) 4acoB o0 ydJaromuxcs
3aKoH OOJIBIIIUX YHCET 5 HepasenctBo YeObiména. Teopema Pa3bupars qokazaresbCcTBa TEOPEM.

YeormméBa. Teopema beprymnm.
3akoH OoJybIINX ynces. BeIOOpOUHBIi
METOJI KCCJIEOBAHUM.

[IpakTnueckasa padora

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IuUIL

OcBauBaTh BHIOOPOYHBII METO/T
MCCIIeIOBaHMI, B TOM YHUCIIE B XOJI€
PaKTUYECKO paboThI

DJIEMEHTHI MAaTEMATUYECKOMI
CTATUCTUKU

['enepasibHast COBOKYITHOCTD U
cilydaiiHasi BbIOOpKa. 3HAaKOMCTBO

C BBIOOPOYHBIMH XapaKTEPUCTUKAMU.
OneHka cpeHero U TUCrepcun
IE€HEPAIIbHOW COBOKYITHOCTH

C MIOMOILBIO BEHIOOPOYHBIX
xapakTepuctuk. OueHnBaHue
BEPOSATHOCTEN COOBITUI IO BEIOOPKE.
Craructuyeckas runoresa. [IpoBepka
MIPOCTEUIINX TUITOTE3 C IOMOIIBIO
CBOMCTB U3Y4EHHBIX PaCIpPEACIICHHN.
[IpakTnueckas padbora

C MCIOJIb30BAHUEM 3JIEKTPOHHBIX
TalIuIL

OcBanBaTh MOHATHS: TeHEpPATbHAS
COBOKYITHOCTb, BEIOOPKA, BHIOOPOUHOE
CpelHee U BEIOOpOYHAs TUCTICPCHS.
Brraucasts BEIOOpOUYHBIE
XapaKTEPUCTUKHN M HA KX OCHOBE
OLICHUBATh XapaKTEPUCTUKH
TE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBath MOHATHUA: CTATUCTUYECKAS
TUIOTE3a.

O1ieHUBaTh BEPOATHOCTH COOBITUHN U
IPOBEPSITH MPOCTEHIINE TUIIOTE3bI

Ha OCHOBE BHIOOPOYHBIX JTAHHBIX,

B TOM YHCJIE B XOJI€ MPAKTUIECKOM
paboThI
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HenpepoiBHBIE clTydaliHbIe
BEJIMYMHBI (pacIipe/iesieHus ),
MOKa3aTeIbHOE U
HOpPMAJIBbHOE pacIpe/IeICHHsI

[IpuMepbl HEMPEPBIBHBIX CIIy4alHbIX
BeIUYUH. QyHKIKA IIJIOTHOCTH
BEpOATHOCTU. PaBHOMEpPHOE
pacnpenenenue. [Ilpumepsl 3anay,
MIPUBOALIMX K II0KA3aTEILHOMY

Y K HOPMAJIbBHOMY PaclpeIeJICHHUSIM.
@yHKIHS TUIOTHOCTH BEPOSATHOCTH
NIOKAa3aTEIbHOTO PACIIPEACIICHUS.
@yHKIHS TIOTHOCTU BEPOATHOCTH
HOPMAaJIbHOT'O pacupeaeIeHus

3HAaKOMUTHCA MOHATUSMH:
HEIpephIBHAS CIy4yaliHas BEJIMYUHA,
HENPEPBIBHOE PACIIPEICIICHUE,
(GYHKUMA MJIOTHOCTH BEPOATHOCTH.
Haxonuth BepOSTHOCTH COOBITHIA
10 JTaHHOHM (hYHKIUHU

IJIOTHOCTH.

3HaKOMUTBCSA C MMOHATUSAMH
IIOKA3aTEeJIbHOE PaCIIpEACIICHHE,
HOPMAJIBHOE pacCIIpeeIICHNUE.
Briaenars o onucaHuio ciy4anHble
BEJIMYMHBI, PACTIPEICIICHHbIC

110 ITOKA3aTEJIBHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pa30Oupath nmpumepsl 3a1a4,
IPUBOIALLUX K ITOKA3aTEILHOMY
pacIpeaeneHuto U K HOpMalbHOMY
pacnpeneeHunIo

Pacnpenenenue Ilyaccona

ITocnemoBaTrenbHOCTH OJMHOYHBIX
HE3aBUCHUMBIX COOBITHI.

[Tpumep 3amaun, npuBOAAIIECH

K pacnpeaenenuro [lyaccona.
[TpakTraeckas pabota

C MCIIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JINILL

BriaensaTe no onvcaHuio CIry4anHOro
ONBITa BEJIMUMHBI, pACIIPEACICHHbBIC

o 3akony Ilyaccona.

Pemars 3agaun, B TOM 4HClIe B XOJI€
MPaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX (DYHKIIUN SJIEKTPOHHBIX
Ta0JIHII
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CBs3b MeXy CITydallHbIMU 6 KoBapuanus nByx cirydaliHbIX OcBanBaTh MOHATHS: KOBapHALUS,
BEIMYMHAMU BennuuH. Koaduument koppensuuu. KO3(PPUIUEHT KOPPEIALNU, TMHEHHAs
CoBmecTHbIE HAOTIOACHUS IBYX 3aBUCUMOCTb.
BenM4MH. BeiOopouHblil koappuumeHT | OLeHUBaTh XapakTep CBSI3U MEKIY
Koppensuuu. Pasnnune Mexay CIIy4ailHbIMH BEJIMYUHAMM, HCXOS
JIMHENHOM CBS3bI0 U IPUUUHHO- U3 MPUPOABI JAHHBIX U BEIYMCIIEHHBIX
CJIEICTBEHHOM CBs3b10. JIMHENHAA XapaKTEPUCTHUK.
perpeccus. [IpakTuueckas padbora Hcnonp30BaTh AuarpaMMbl
C MCIIOJIb30BAHUEM DJIEKTPOHHBIX paccenBaHMsl ISl ©300paKEHUS
TabHIl COBMECTHOT'O paCCEUBAHUS
JAHHBIX.
Haxoaute ko3¢ uirieHTs ocu
JarpaMMBbl, B TOM YHUCJIE B XOJI€
IPaKTHYECKOI pabOThl C IPUMEHEHUEM
CTaHAAPTHBIX (QYHKLIMIA
O06o0ueHne n 11 IIpencraBiieHHE JaHHBIX C TOMOIIBIO [ToBTOpSATH U3y4YEHHOE U BHICTPAaUBATh

CUCTEMAaTHU3aUsI 3HAHUU

TaOJIUI] U IUarpaMM, ONHCaTEeIbHAS
CTaTHUCTHUKA, OIIBITHI

C PaBHOBO3MOXHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMH,
BBIYMCIICHUE BEPOSTHOCTEN
COOBITHI C MpUMEHEHHEM (OPMYIT U
rpauuecKuX METO/10B
(xoopauHaTHAs TIpsiMasi, 1epeBo,
auarpamma Ditnepa), ciaydaiHble

CHUCTEMY 3HaHUU
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BEJIMYMHBI U PaclpeiesICHHUs,
MaTeMaTU4YeCKOe OXKUaHUE
CIIy4allHOM BEJIMYUHBI

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 176382614773150070335747769939328150673109022324
Bnageney Cenykosa TaTbAHA AnekceeBHa
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