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OenepanvHas pabovass mporpaMmMa To ydeOHOMY Tmpeamery «MaremaTukay
(6a3oBhIN ypoBeHB) (MpeameTHas obmacTh «MaTtemaTnka U nHPOpMaTHKa») BKITFOYACT
MOSICHUTENBHYIO 3aITMCKY, COJIepKaHNEe O0yUCHHUsI, TNIAHUPYEMbIC PE3YIbTaThl OCBOCHUS
MIPOTPaMMBI 10 MaTEMATUKE, TEMAaTUYECKOE TUTAHNPOBAHNUE.

[TosicHuTeIbHAS 3aMKMCKA OTPAYXKAET OOIIME IENH U 3a7a9d U3YYCHHUS MaTEMAaTHKH,
XapAKTEPUCTUKY TICUXOJOTHUYECKUX TMPEANOCHIIOK K €€ HM3yYeHUI0 OO0yJaronuMucs,
MECTO B CTPYKType Y4YeOHOro TIUIaHa, a TakKe MOAXOAbl K OTOOpY COAepKaHuf,
K OINPEICIICHUIO NIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue oOy4YeHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUM, KOTOPHIC
npeaiaraloTcs Juisi 00s3aTeNIbHOTO M3YUYEHUsl B KaXKJIOM KJlacCce Ha YPOBHE CpPEIIHETrO
oO1ero oOpazoBaHusI.

[Inanupyembie pe3ysbTaThl OCBOCHUS TMPOTPAMMbI TI0 MAaTEMATHKE BKIIIOYAIOT
JUYHOCTHBIE, METaIllPeAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOyYeHHUS Ha YPOBHE
CpemHero o0Imero oOpa3oBaHUs, a TAKXKE MPEAMETHBIC TOCTIKCHHS O0YydYaroIIerocs
3a KaXblil 101 00yUYeHuUs

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no MaremMaTHKE Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe PI'OC COO ¢ yué€TroM COBPEMEHHBIX MHUPOBBIX TPEOOBAHHUIA,
NPEABABISIEMBIX K MaTeMaTHYECKOMY OOpa3OBAHMIO, WM TPAJAULMA POCCHICKOTO
oOpazoBaHus. Peanuzanus mporpaMmbl MO MaTeMaTHKE OOECIICUMBAET OBJAJCHUE
KITFOUEBBIMA ~ KOMITCTECHIIUSIMH,  COCTABIIIONIUMUA  OCHOBY  JIJIT  CaMOPa3BUTHS
U HENPEepPHIBHOTO 00pa30oBaHUsA, IIEIOCTHOCTh OOMIEKYIbTYPHOTO, JHUYHOCTHOTO U
MO3HABATEJILHOTO Pa3BUTHSI IMYHOCTH O00YUAIOIIUXCSI.

B nporpamme mo maremaTuke y4YTEHBI UJIeU U MOJoKeHus KoHIenuu pa3BuTHs
MaTemMaTHueckoro oopasoBanus B Poccuiickoit denepammu. B cooTBeTCTBUM ¢ Ha3BaHUEM
KOHIICTIIIUY, MaTeMaTH4eckoe OoOpa30BaHHE JIOJDKHO, B YAaCTHOCTH, MPEIOCTaBISATH
KKJIOMY 00y4aromeMycsi BO3MOXKHOCTh JIOCTHKEHHUSI YPOBHSI MAaTEMaTUUYECKUX 3HAHUH,
HE0OXOAMMOro JIJIsl JaJIbHEWIeH yCeHON X1U3HU B o01mecTBe. IMEHHO Ha pelieHue
ATOM 3a/1au HalleJeHa MporpaMma 1o MareMaTruke 0a30BOro ypoBHSI.

B snoxy mmdpoBoit TpaHchopmaruu Bcex cdep UeOBEUSCKOM IeITeIHbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0e3  0a3oBoi
MaTEeMaTUYECKON TOJITOTOBKHU. Y3Ke B IIKOJIC MAaTEMAaTHKa CITY>KUT OTIOPHBIM MPEAMETOM
JUIST U3YYEHUS CMEXHBIX JUCIMUIUIMH, a B JKU3HM TIOCIE IIKOJbI peabHOU
HEO0OXOMMOCTBIO CTAHOBHUTCS HEMPEPHIBHOE 00pa30BaHUE, YTO TPEOyeT MOTHOICHHON
0a3oBoii 00II€00pPa30BaATEIIBHOM TOATOTOBKH, B TOM YHCJIE W MaTeMaTHYECKOH. DTO
OOyCJIOBJIEGHO T€M, 4YTO B HallM JHU PACTET YHCIO CIEIHAIBHOCTEH, CBS3aHHBIX
C HETMOCPE/ICTBEHHBIM MPUMEHEHHEM MaTEMaTHKH: U B c(hepe SKOHOMUKH, U B OH3HECE,
Y B TEXHOJIOTUYECKHUX 00JIaCTsIX, ¥ JaXKe B TYMaHUTApHBIX chepax. Takum oOpa3zom, KpyT
oOydJarommxcsi, s KOTOPBIX MaTeMaTHKa CTAaHOBHUTCS 3HAYUMBIM IPEAMETOM,
CYIIECTBEHHO PaCIIUPSIETCS.
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[IpakTHyeckasi MOJE3HOCTh MaTEMAaTHKH OOYCIOBJIEHA TeM, YTO €€ MpeAMETOM
ABJIAIOTCS (DyHIAAMEHTaIbHBIE CTPYKTYPhI HAILIETO MHUpA: MPOCTPAHCTBEHHbIE (HOPMBI U
KOJIMYECTBEHHBIE OTHOLIEHUS OT MPOCTEHIINX, YCBAaMBAaE€MbIX B HEMOCPEICTBEHHOM
OMBITE, 1O JOCTATOYHO CIIOKHBIX, HEOOXOAMUMBIX [JIi Pa3BUTHS HAYYHBIX W
TEXHOJIOTUUECKNX UJeH. be3 KOHKpEeTHBIX MaTeMaTHYEeCKUX 3HAHUW 3aTpyIHEHO
MOHMMAHUE TPHWHIMIIOB YCTPOWCTBA H HWCIOJIH30BAHUS COBPEMEHHOW TEXHHKH,
BOCIIPUATHE W MHTEpPOpETalus pPa3HOOOpa3HON COLUMAIBHOW, HKOHOMHUYECKOM,
noJIUTUYECKOW  uHpopmanuu, ManodpQpeKkTuBHA TOBCEIHEBHAs  MpaKTHYecKas
JesTeNbHOCTh. KaXk1oMy uenoBeKy B CBOCH KHU3HU MPUXOIUTCS BBHITIOIHATE TOCTATOYHO
CJIOHBIE PACUEThI U COCTABIIATH HECIOKHBIE AJITOPUTMBI, HAXOJUThH HY>KHbIE (POPMYJIIbI
U MPUMEHSTHh WX, BIAJACTh MPAKTHUYESCKUMH MPUEMAMU TE€OMETPHUUECCKUX M3MEPECHUN U
MOCTPOCHUN, YHUTATh HMH(OpPMAINIO, TPEACTABICHHYI0 B BHUAY TaOlWll, JUarpamm
U rpaduKOB, >XKUTh B YCIOBUSAX HEONPENEIEHHOCTH W TMOHUMATh BEPOSTHOCTHBIN
XapakTep CIydalHbIX COOBITHIA.

OnHOBpEMEHHO ¢ pacuiupeHreM chep NpUMEHEHUS MaTeMaTUKH B COBPEMEHHOM
obmiectBe BcE Ooyiee BaXKHBIM CTAHOBUTCS MAaTEMaTHYECKHH CTHJIb MBIIUICHUS,
MPOSIBJISIIONIMICS B ONpENEIEHHBIX YMCTBEHHBIX HaBbIKax. B rmpoiecce uzydeHus
MaTeMaTUKH B apceHa] MPUEMOB U METOJOB MBIIUICHUS YEJIOBEKAa E€CTECTBEHHBIM
00pa3oM BKIIIOYAIOTCS MHAYKIHS U JEAYyKIKsA, 0000IIeHne U KOHKPETH3AIHs, aHATIU3 U
CUHTE3, KJacCU(UKaIMs U cucTeMaru3alus, adcrparupoBanue u aHanorus. OObEKThI
MaTEeMaTHUECKUX YMO3AKJIIOUEHUH, TpaBWia UX KOHCTPYHPOBAHMS PACKPBHIBAIOT
MEXaHU3M  JIOTMYECKUX  IOCTPOEHUHM,  CIOCOOCTBYIOT  BBIPAaOOTKE  YMEHHS
dbopmynupoBaTh, 0OOCHOBBIBATH M JIOKa3bIBaTh CYXIACHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOe MBIIUIeHHEe. MaTeMaTuke MpUHAUICKUT BeAyIas poib B (OPMUPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHTHl MBIIUICHUS W BOCIHUTAHUM YMEHHM JCHCTBOBATh
10 33JaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATH M3BECTHBIC U KOHCTPYHUPOBATH HOBEIE.
B mpomecce pemieHuss 3amad — OCHOBHOM y4eOHOW JESATEIBLHOCTH Ha YypoKax
MaTEeMaTHUKH — Pa3BUBAIOTCS TBOPYECKAs U IPHUKJIAHAS] CTOPOHBI MBIIILJICHUS.

OOyuenne maTemaTuke TAaET BO3MOXKHOCTh Pa3BUBATh y OOYYAIOIIUXCS TOYHYIO,
palMoOHAIBHYI0O U MH(POPMATHUBHYIO peYb, YMEHHE OTOMpaTh Hambojee MOIXOISIINe
SI3BIKOBBIC, CHUMBOJIMYECKHE, TpapUUYECKHUE CPEACTBA IS BBIPAXKCHHUS CYXKICHUU U
HATJISAHOTO UX MPEACTABICHHUS.

HeoOxoaumbiM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUHU
SIBIISIETCS 00IIIee 3HAKOMCTBO C METO/IaMHU TIO3HAHMS JCHCTBUTEILHOCTH, MPEACTABICHUE
O TpeIMETe W METOJE MATeMAaTHKH, €r0 OTJIWYUS OT METOJI0OB €CTECTBEHHBIX H
TYMAaHUTAPHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHUS MATeMAaTHKU MJIS PpEeIICHUsS
HAYYHBIX W MPUKJIAJHBIX 331a4. TakuM 00pa3om, MaTeMaTH4Ieckoe 00pa3oBaHHe BHOCUT
CBOM BKIJIaJ B (hOpMUpOBaHUE OOLIEH KYJIbTYphI YEIOBEKA.

W3ydyeHne MaTeMaTHKHA CIIOCOOCTBYET JICTETHUECKOMY BOCIHTAHHUIO YEIIOBEKa,
MOHUMAHUIO KPAaCOThl W W3AIIECTBA MAaTEMAaTUYECKHX PACCYXKIACHUH, BOCIPHUATHIO
reOMETPUUYECKUX (POPM, YCBOCHHIO HJIEH CUMMETPHH.
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[IpuopurerHpiMu LensiMu o0yueHuss matematuke B 10—11 kmaccax Ha 0GazoBoM
YPOBHE SIBJISIFOTCSI:

(opMUpOBaHNE LEHTPAIBHBIX MAaTEMAaTHMYECKUX TMOHATHHM (4MCIO, BEIMYMHA,
reoMeTpuyeckas ¢Gurypa, mepeMeHHas, BEpOSTHOCTh, (PYHKIHS), 00ECIeUNBAIOIINX
IIPEEMCTBEHHOCTb U NIEPCIIEKTUBHOCTh MaTEMaTHUECKOTO 0OPa30BaHMsI 00yYaroINXCs;

NOJBEJCHUE OOYy4yaroUMXcsd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMATUKHU U OKPY’KAIOIIEro MUpPA, MOHUMAHUE MAaTEMAaTUKU KaK 4acTU
o011ei KyJIbTyphl YEJIOBEUYECTBA;

pa3BUTHE MHTEJUICKTYalIbHBIX U TBOPYECKUX CIHOCOOHOCTEH 0O0ydarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUIN, KDUTUUHOCTHA MBIIUICHHS,
MHTEpeca K U3yUEHHUIO MAaTEMaTUKU;

(¢opmupoBanne (QYHKIUOHAJIBHOW MaTEMaTHMYECKOHM TIPaMOTHOCTU: YMEHHUS
pacno3HaBaTb MaTEMaTUYECKHE AacClEeKTbl B PEANBHBIX JKU3HEHHBIX CUTYALMSIX
U TpU U3YYEHUU JIPYTUX YYEOHBIX MPEAMETOB, IPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyaMpoBaTh HUX Ha SA3bIKE MAaTeMaTUKU M CO3/aBaTh
MaTE€MaTUYeCKHEe MOJENHM, [PUMEHATh OCBOCHHBIM MAaTEMaTUYECKHH  ammapar
JUISL PELICHUs INPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, MHTEPIPETUPOBATh M OLICHUBATh
IIOJIyYEHHBIE PE3YJIBTATHI.

OCHOBHBIMU JHHHSIMH cojepkaHusi mMarematuku B 10-11 kmaccax SIBISIOTCA:
«Hucna u BeIUHCIEHU», «ANredpa» («Aredpanyeckre BbIPAKEHU», « Y paBHEHUS U
HEpaBeHCTBa»), «Hauana marematnyeckoro ananuzay», «I'eometpus» («I'eomerpuueckue
burypsl U uX cBOICTBay, «l3MepeHue reOMeTpUYECKUX BEIUYHUHY), «BeposTHOCTh U
CTaTUCTHKa». JlaHHBIE JMHUM Pa3BUBAIOTCS MNapajlIeIbHO, KaXJas B COOTBETCTBUU
c cOOCTBEHHOM JIOTUKOM, OJHAKO HE HE3aBUCUMO OJIHA OT APYIOi, & B TECHOM KOHTAaKTe
u B3aumojnercTBuu. Kpome »3Toro, ux oOBEOUHSET JOTMYecKas COCTaBJISIOLIAs,
TpaJAMILIMOHHO MPUCYIIasi MaTEMaTUKE U MPOHU3BIBAOIIAS BCE MATEMAaTHUYECKUE KYPChI U
conepkarenbubie JIMHUU. ChopmynupoanHoe B ®I'OC COO TtpeboBaHue «BlaJIcHUE
METOJAMH JI0Ka3aTeNIbCTB, aJrOPUTMaMHU pELICHUs 3adad, yMeHHe (OpMyIHpOBaThH
ONpEJENCHNs, aKCUOMBI W TEOPEMbl, MPUMEHSTh HX, NPOBOJUTH JOKAa3aTEJIbHbIE
pacCykJeHUsT B XOJE PpEIICHHs 3a7auy» OTHOCHTCS KO BCEM YYEOHBIM Kypcam, a
bopMHpOBaHUE JIOTMYECKMX YMEHHMH pacmpefensercss MO0 BCeM TojaM o00yuyeHus
Ha ypPOBHE CpPEeHEro 00IIero 00pa3oBaHusl.

B cootBerctBUM ¢ ®PI'OC COO MareMatuka sBIsIETCSl 0053aTEIbHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBaHus. IIporpammoil mo maremartuke NnpeaycMaTpUBaeTCs
u3yyeHue ydeOHoro mnpeamera «MaTemMaTuka» B pamMKax TpEX YUeOHBIX KYypCOB:
«AnreOpa M Hayajga MaTeMaTH4eckoro aHamusa», «l'eomerpus», «BeposTHOCT U
CTaTUCTHKa». DOPMUPOBAHHUE JIOTMYECKUX YMEHHI OCYIIECTBIIAETCS Ha NPOTSKEHUU
BCEX JIeT OOy4YeHHs] Ha YpOBHE CpEJHEro oO0Iiero oOpa3oBaHUS, a IJIEMEHThI JIOTUKU
BKJIIOUYAIOTCS B COJIEP’KaHNE BCEX HAa3BaHHBIX BbIIIE YUEOHBIX KypCOB.

Oo111ee yuCiIo0 4YacoB, peKOMEHI0BAHHBIX ISl U3y4YeHUs MateMaTtuku — 340 yacos:
B 10 xmacce — 170 yacos (5 ywacoB B Hemenio), B 11 kmacce — 170 gacos (5 uvacos
B HEJEIIO).
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

HBy‘IeHI/IC MAaTCMATUKN Ha YPOBHC OCHOBHOI'O O6HI€FO 06p330BaHI/I$I HaIIPaBJICHO
Ha JOCTHIXXCHHC O6y‘{aIOHII/IMI/ICH JJUYHOCTHBIX, MCTAIIPCAMCTHLIX MW IPCAMCTHBIX
06p&30BaTCJ'II)HI>IX PE3YJIIbTATOB OCBOCHUA y‘{C6HOI‘O npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare uzydyeHuss MaTeMaTUKH Ha YPOBHE CpPEAHEro 0O0IIero oopa3oBaHMs
y oOyuatormierocst OyayT cOpMHUPOBAHBI CIEIYIOIINE TUIHOCTHBIE Pe3yIbTaThI:

1) rpaskIaHCKOT0 BOCTIMTAHMSI:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW TMO3MIMK OOYYaroIIerocss Kak aKTUBHOTO M
OTBETCTBCHHOTO YJIEHA POCCHUHCKOTO OOIIECTBA, MPEJCTABICHHE O MAaTEMAaTHYCCKHX
OCHOBax (P)YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHUH, MPOLIECAYP IPaXkKIaHCKOTO
ob1ecTBa (BBIOOPHI, OIPOCHI M JIPYroe), YMEHHUE B3aUMOJICHCTBOBAThH C COIMAIbHBIMHU
UHCTUTYTaMHU B COOTBETCTBHHU C MX (YHKIUSAMHU M Ha3HAUCHUEM;

2) NaTPUOTHYECKOTO BOCTIMTAHMSI:

c(hOPMHUPOBAHHOCTh POCCHICKOW TPaXKJAHCKOM HWJIEHTUYHOCTHU, YBa)KCHUS
K IPOUUIOMY U HACTOALIEMY POCCHUMCKOM MAaTEMaTUKH, LEHHOCTHOE OTHOIIECHUE
K JOCTHKECHUSAM POCCHUMCKUX MATEMATUKOB M POCCUMCKOW MAaTeMaTHUYECKOW IIKOJIBI,
HCITIOJIb30BAHUE ITHUX JIOCTHKEHUH B IPYTUX HayKaX, TEXHOJOTUAX, chepax YKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHHUSI:

OCO3HaHWE JIyXOBHBIX ILIEHHOCTEH POCCHUUCKOr0 Hapoaa, CHOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IIOBEJAEHUS, CBSA3AaHHOTO C NPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO YYEHOT0, OCO3HAHUE JIMYHOIO
BKJIaJ]a B [IOCTPOEHUE YCTOWYMBOr0 Oy IyILEro;

4) 3cTEeTHYECKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYAsg OCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUH, pacCykKIeHUH, BOCHPUUMYHUBOCTH
K MaTEMaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pu3HUecKoro BOCIATAHUA:

c(hOpMHPOBAHHOCTh YMCHUS TPUMECHATH MaTeMaTHUYECKHE 3HAHWS B HMHTEpecax
3M0pOBOT0 W 0Oe3omacHOro oOpa3a >KWM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3I0POBBIO  (3710pOBOE MHTaHUE, COAJTAaHCUPOBAHHBIA PEXKUM 3aHATUM M OTIbIXa,
peryispHas Gpuznyeckass akTHBHOCTb), (PU3MUECKOE COBEPIICHCTBOBAHNUE TIPH 3aHATHSIX
CIIOPTUBHO-037I0POBUTEIHHON JIEATEILHOCTBIO;

6) TPY/10BOro BOCIIHTAHMA:
TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH TPYIOJIOOMS, HMHTEPEC K Pa3InYHBIM
chepam mpodecCHOHANBHON JCSITEIBHOCTH, CBSI3aHHBIM C MaTEeMaTUKOM U €€
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NPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymieit mnpodeccun
U PpeaJn30BbIBATh COOCTBCHHBIC J>KM3HCHHBIC IUIAHBI, TOTOBHOCTh W CIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOpPa30BaHUIO HA MPOTSHKCHUH BCeH JKH3HH,
TOTOBHOCTH K aKTHBHOMY YYAaCTHIO B PEHICHUH MPAKTHYCCKUX 3aJad MaTEMaTHYECKOM
HaIpaBJICHHOCTH;

7) PKOJIOTHYECKOr0 BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh IKOJOTUUECKON KYJIbTYpPbl, IOHUMAaHUE BIIMSHUS COLIMAIBHO-
HAKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOIHON U COLUATIBHOU CPEJIbl, OCOZHAHUE
rJ100aJbHOIO XapakTepa »HKOJOTHUECKUX IpoOJieM, OpHEHTAIUMsl Ha IPUMEHCHHE
MaTeMaTHYECKUX 3HAHUN I peIIeHHs 3aJad B OOJacTU OKpYXKAroIIeH Cpelibl,
IJIAHUPOBAHUE MOCTYIKOB M OLICHKU UX BO3MOXHBIX TMOCJIEACTBUN JJIsI OKPYKAIOIIEH
Cpebl;

8) HEHHOCTU HAYYHOI'O IIO3HAHUA

C(l)OpMHpOBaHHOCTB MHUPOBO33PCHUA, COOTBCTCTBYIOIICI'O COBPCMCHHOMY YPOBHIO
pa3sBUTHA HAYKH U O6H.I€CTB€HHOI>1 IMPAaKTUKH, IIOHUMAHUC MaTeMaTHUYEeCKOM HAayKH KaK
C(bepbl YeJI0BEUECKOM ACATCIIBHOCTH, 3TAIIOB e Pa3BUTHUA U 3HAYMMOCTHU HJISA PA3BUTHUA
OUBUIN3allMK, OBJIAACHHC A3BIKOM MAaTCMATHUKHN H MaTeMaTUYECKOMN KYHBTypOﬁ
KakK CpeacTsBomMm IIO3HaHUs Mupa, T'OTOBHOCTb OCYIICCTBJIATD IMPOCKTHYIO
N UCCJICAOBATCIILCKYIO ACATCIbHOCTD HHIANBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbTaTe 0cBOSHUS POrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMUpOBaHbl METANpeAMETHBIE Pe3yJIbTaThl,
XapaKTEePU3YIOUIUECs OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMH JCHCTBUSMU,
YHUBEPCATbHBIMA  KOMMYHUKATHBHBIMH  JEHCTBUSAMH W YHHBEPCATbHBIMU
PETYJISTUBHBIMU JICUCTBUSMU.

Ilo3HaBaTebHbIe YHHBEPCAJbHbIC YUeOHbIC JCHCTBUA
ba3oBble Jlornueckue 1ecTBUs:

BBISIBISITD M XapaKT€pU30BAaTh CYIIECTBEHHbIE IPU3HAKK MaTEMaTHYECKHUX
OOBEKTOB, MOHATUH, OTHOIIEHUN MEXIy MNOHATUSIMH, (POPMYJIHPOBATH OMNpPEIEICHUS
NOHSATUH, YCTAaHABIMBATh CYIIECTBEHHbIM TNPHU3HAK KIAcCU(PUKAIMK, OCHOBaHUS
JUTst 0000IIEHUS ¥ CPaBHEHU S, KPUTEPUH MPOBOAMMOTO aHAJIN3A;

BOCIIPUHUMATh, ((OPMYIUPOBATH U TPEOOPA30BLIBATH CYKACHUS: YTBEPAUTEIbHbIC
U OTpHILIATEIbHbIC, €IMHUYHbIC, YACTHBIE U O0IINE, YCIOBHbIC;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEUMS
B (pakTax, JaHHBIX, HAONIONEHUSX U YTBEPKACHUSX, IMpeajgaratb KpUTEPUH
JUISL BBISIBJICHUSI 3AKOHOMEPHOCTEN U IPOTUBOPEUN;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, 1€TyKTUBHBIX U MHTyKTUBHBIX
YMO3AKJIIOUYECHUM, YMO3AKIIOUEHUHN 110 AaHAJIOTUU;
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MPOBOJIUTh CAMOCTOSITEILHO JOKA3aTeIhCTBA MAaTEeMAaTHYECKUX YTBEPKICHUN
(mpsiMble W OT TPOTHBHOTO), BHICTpAWBaTh apTyMEHTAIMIO, MPHUBOIUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMPATH CIIOCOO pemIeHus] yueOHOU 3amaun (CpaBHUBATh HECKOJIBKO BApHUAHTOB
perieHus, BEIOMpAaTh HAauOoJee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEILHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBareLCKHe 1eMCTBUSA .

WCIIOJB30BaTh  BOMPOCHl KAaK  HCCIEIOBATEIIbCKUMA  HMHCTPYMEHT  TO3HAHMS,
dbopMyIUPOBaTh BOIMPOCH], (PUKCHUPYIOIINE MPOTHUBOPEUHE, MPOOIEMy, YCTAaHABIHBATh
HCKOMOE€ U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MMPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, HCCIEIOBAHUE
M0 YCTAHOBJICHHWIO OCOOCHHOCTEW MaTeMaTHYeCKOoro OOBeKTa, SIBICHHS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBICHUSMH, IPOIECCAMU;

CaMOCTOSITeNIbHO (hOpMyIMpoBaTh O0OOOINEHUS ¢ BBIBOABI 110 pPe3yjbTaTaMm
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOITYUYEHHBIX
pe3yJIbTaTOB, BEIBOJAOB M OOOOIICHUI;

IIPOTHO3UPOBATh BO3MOXXHO€ pPa3BUTHE MPOLECCA, a TAKXKE BBIJBUTaTh
MPEIIOIOKEHNS O €T0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH 1e(pUIUTHI MH(OPMALIUH, JaHHBIX, HEOOXOJUMBIX JIJIs1 OTBETA HA BONPOC
U JJI4 pELICHU 3a1a4H;

BbIOMpaTh HMH(OPMALIMIO W3 HCTOYHUKOB PAa3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALMIO PA3IUYHBIX BHIOB U (GOpM
IIPEICTaBIICHMSI,;

CTPYKTYpUpOBaTh HHGOPMALMIO, NPEACTaBIATh €€ B pPa3NUYHBIX (popMmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHHMBATh HAA&KHOCTh MHGOPMALMU MO CaMOCTOSITENILHO CHOPMYJIMPOBAHHBIM
KpUTEpHUSIM, CHOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC yueOHbIe [1eHCTBUS:

BOCIIPHHUMATh M (OPMYIUPOBATh CYKICHHS B COOTBETCTBUU C YCIOBHSIMHU
¥ IeTISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 110 X0y PEIICHHsI 33]a4i, KOMMEHTHPOBATh
TIOJTYYCHHBIH Pe3yiIbTaT;

B XxoJle OOCYXICHHs 3aJaBaTh BOIPOCHl IO CYMIECTBY OOCYXIAaeMOH TEMBI,
npoOJIeMbl, PeIIacMOM 3a/iadyM, BHICKA3bIBATh WJICH, HAIICJICHHBIC HA MOWCK PCIICHHS,
COIIOCTABJISITh CBOM CYXICHHS C CYXICHUSMH JAPYrUX YYaCTHUKOB JHAJIOra,
OoOHapy>XHUBaTh Pa3InYUE M CXOJACTBO IMO3UIINMA, B KOPPEKTHOU PopMme hopMyTupoBaTh
pa3HOTIIACHsl, CBOM BO3PAKEHUS;

NPEACTABIATh PE3yJbTaThl PEIICHHUS 3aladyd, DKCICPUMEHTa, HCCIICIOBAHNUS,
NPOEKTa, CAaMOCTOSTENFHO BBIOMpATh (GopMaT BBICTYIUICHHS C Y4YETOM 3ajad
NPE3eHTAINN U 0COOCHHOCTEH ayIUTOPHUH.



denepanpHas padoyvas nporpamma | Maremaruka. 10—11 kiaccsl (0a30BbIi YpPOBEHB)

PeryiasiTuBHble YHUBepPcaJbHbIE YUeOHbIE JeHCTBUA
Camoopranmsanms:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 PEIICHUs C yUETOM
UMEIOIINXCA PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ YYETOM HOBOM MH(POPMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAIbHbI HHTEJIJIEKT:

BJIaJICTh HAaBBIKAMHU IO3HABATENIbHON peQIIeKCMU KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUNA W MBICIUTEIBHBIX TMPOIECCOB, WX PE3yJbTaTOB, BIAAECTh CIIOCOOAMU
CaMOMPOBEPKHU, CaMOKOHTpPOJISL Mpollecca M pe3yJibTara pEeHieHUus MaTeMaTU4YecKOn
3a71a4m;

OpEeIBUACTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPH pPEIICHUH 3a/1ayH,
BHOCHTh KOPPEKTHBBI B JCATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa 1€MW U YCIOBUAM, OOBSCHATH MPUYMHBI
TOCTYDKCHHSI MJTH HEJIOCTIDKCHUS PE3YJIBTaTOB JICSITEIIBHOCTH, HAXOIUThH OIHUOKY, 1aBaTh
OILICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1€ATeIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYATLHON pabOThI
Opy  pElIeHUH Yy4eOHBIX 3a7a4, NPUHUMATh 1€Jb COBMECTHOM JI€ATEIbHOCTH,
IUIAHUPOBATh OPTaHW3AIMI0 COBMECTHOW padOTHI, paclpeAcisaTh BHABI padoT,
JIOTOBAapUBAThCA, OOCYX JaTh MPOIECC M pe3yibTaT padoThl, 0000IIaTh MHEHUS
HECKOJILKMX JIFO/ICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTel (oOCyXIeHus, OOMEH MHEHH,
«MO3TOBBIE ITYPMBI» U HHBIE), BHITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJAUHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIa/la B OOIINIA
MPOYKT MO KPUTEPHUAM, CPOPMYIUPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIC PE3yNbTaTHl OCBOCHMSI MPOTPAMMBI MO MaTeMaTHKEe Ha 0a30BOM
YPOBHE Ha YPOBHE CpeHEro o01ero oopa3oBaHus MPEACTaBICHbI IO rojiaM 00y4eHUs
B paMKax OTHAENbHBIX YYEOHBIX KYpCOB B COOTBETCTBYIOIIUX pa3lieiiaX MpOTrpaMMBbI
10 MAaTEMATHKE.
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OEJNEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

INOACHUTEJIBHASA 3AIIMCKA

VY4ebnblll Kypc «AnreOpa U Havajga MaTEMaTHICCKOTO aHAIHM3ay SIBISICTCS OJHUM
u3 HauOoJsiee 3HAYMMBIX B IMpoOrpaMMe CpeAaHero oOIero oopa3oBaHUs, MOCKOJBKY,
C OAHOW CTOPOHBI, OH O0ECMEeYMBACT MHCTPYMEHTAJIbHYIO 0a3zy sl M3yueHUs BCeX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JIpyroil CTOpPOHBI, (OPMHUPYET JIOTUYECKOE
U a0CTpakTHOE MBIIUICHUE O0YYalolMXCsi Ha YpPOBHE, HEOOXOAUMOM MJii OCBOCHUS
y4eOHBIX KypcOB MH(OPMATHKHU, OOLIECTBO3SHAHMS, HICTOPHH, CIOBECHOCTH. B pamkax
y4ueOHOro Kypca «AnreOpa M Hayajga MaTeMaTHYEeCKOro aHalih3ay oOydarouuecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOM HAYKH, KOTOpasi pOPMYJIHPYET CBOU
JOCTHKEHHS B MaTeMaTu4eckon hopme.

VY4eOHbIi Kypc anreOpsl M Hayal MaTeMaTHUYECKOrO aHaAIN3a 3aKJIa/IbIBa€T OCHOBY
JUIA YCHEIIHOTO OBJIAJICHUS 3aKOHaMH (PU3WMKH, XUMHUH, OWOJIOTMH, T[TOHUMaHUS
OCHOBHBIX  TEHJIEHIMN  SKOHOMMKM M  OOIIECTBEHHOW  JKM3HHM,  IO3BOJISET
OPUEHTHPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSAX,

YBEPEHHO MCIOJb30BaTh MX B IOBCEAHEBHOM XU3HU. B TOXe BpeMs oOBiajgeHue
aOCTpaKTHBIMU U JIOTUYECKU CTPOTMMU MaTEMaTUUYECKUMU KOHCTPYKLUSAMU Pa3BUBAET
YMEHUE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HWCTUHHOCTb YTBEPIKICHUS,
UCMOJb30BaTh 0000OLIEHHE W KOHKPETU3alUio, a0CTparupoBaHUE M aHAJIOTHUIO,
(opMHpYET KpEaTUBHOE U KPUTHUECKOE MbIIITIEHUE. B X0/1€ n3yueHus aireopbl U Havyal
MaTeMaTUYECKOr0 aHajiu3a Ha YPOBHE CpPeHEro 0o0IIero odpazoBaHus oOydaroluecs
NOJIy4arOT HOBBIA ONBIT PELICHUS NPUKIAIHBIX 3a/1a4, CAMOCTOATEIBHOTO IOCTPOEHUS
MaTEeMaTUYECKUX MOJENEH peanbHbIX CUTyallMii M UHTEPHpPETalud TMOJTYyYEHHBIX
pELIeHU, 3HAKOMATCSA C IPUMEPAMHM MaT€MaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE,
HAyKe U B UCKYCCTBE, C BBIAAIOIUMUCI MaTEMAaTUYECKUMH OTKPBITUAMH U UX ABTOPAMH.
VYyeOHblli Kypc anreOpbl W HadyaJl MaTeMaTHUYeCcKOro aHainu3a o0sajgaer
3HAYNUTEIBHBIM BOCHUTATENBHBIM IMOTEHLIMAIOM, KOTOPBIM peanu3yercs Kak uepes
y4eOHbII MaTepHall, CHOCOOCTBYIOLIMH (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
U depe3 crnenuduky ydeOHOH MesATEIbHOCTH, TPEOYIOIMIeH CaMOCTOSTEIBHOCTH,
aKKypaTHOCTH, IPOJOJDKUTEIBHON KOHILIEHTPAllMM BHUMAHHS W OTBETCTBEHHOCTH
3a [OJIyYEHHBIN pe3yJIbTar.

B ocHoBe Meroauku oOyudeHus ainreOpe M HadajgaM MaTeMaTHYEeCKOTO aHalu3a
JICKUT IEATEIbHOCTHBIA MPUHIUI O0yYEHHUS.

B cTpykType nporpammsl o ajnreOpe v HauajaaMm aHalIu3a BBLACISIOTCS CIIEIyIOIIHe
coJiepKaTelIbHO-MeTOIMYecKre JUHUM: «Yucna u  BeluuciaeHUs», «DyHKUMM U
rpadukm», «YpaBHEHUSI M HeEpaBeHCTBa», «Hawama maTeMaTHyeckoro aHaiuzay,
«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE JIMHUN
U3y4yaloTCid Ha MPOTSHKEHMHM JABYX JiIeT OOydeHHs Ha YpOBHE CpPEeIHEro oOIIero
o0pa30BaHMsl, €CTECTBEHHO JOMOJHISA APYT Apyra M MOCTENEHHO HACHIIASCh HOBBIMU
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TeMaMu U pasnenamu. J{aHHBIM yuyeOHBIH KypcC SBIISETCS MHTETPATUBHBIM, TMOCKOJBKY
oObeuHsIET B cebe colepKaHWe HECKOJIbKUX MaTEeMaTHYECKUX NUCLMIUIMH: anredpa,
TPUTOHOMETPHS, MAaTEMATUUECKUI aHAJIU3, TEOPUSI MHOXKECTB U Apyrue. I1lo mepe Toro
Kak oOydJaroumiuecs OBJaJeBalOT BCE Oosiee IMHMPOKMM MATEMAaTHYECKUM aIapaToM,
y HHUX TOCJEN0BAaTEeNbHO (OPMUPYETCI U COBEPUICHCTBYETCS YMEHHUE CTPOUTH
MaTEMaTUYECKyl0 MOJENb peaJbHOM CHUTyaluu, MPUMEHATHh 3HAHUSA, IOJyYECHHbIE
B YUeOHOM Kypce «Auredpa M Hayajla MaTEMaTUYECKOIO aHAIW3a», IS PEUICHUS
CaMOCTOATENbHO  COPMYJIUMPOBAHHOW  MaTeMaTHYEeCKOM  3amayu, a  3areMm
MHTEPHPETUPOBATH NOJYYECHHBIN PE3YJIbTAT.

ConepxarenpHO-MeTOANYECKAasT JUHUA «Yucna ©W  BBIYMCICHUS» 3aBEpLIACT
¢bopMUpOBaHHE HABBIKOB HCIIOJIB30BAHUSA JCHCTBUTENBHBIX YHCEI, KOTOpPOE OBLIO
HAyaTO Ha YPOBHE OCHOBHOro oOmiero ooOpazoBanus. Ha ypoBHe cpemHero oOuiero
oOpa3oBaHMs 0CO00€ BHUMaHUE yJIesieTcst (GOPMUPOBAHHUIO MPOYHBIX BEIUUCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B €e0s HCIOJIB30BAHHE PpA3UYHBIX (QOpM  3amucu
JEUCTBUTEIBHOTO YUCIIA, YMEHUE PAlMOHAIBHO BBIIOJIHATH ACUCTBUSA C HUMHM, J1€JIATh
IOPUKHUJKY, OLIEHUBATh pe3yibTaTr. OOydaromuecs MoJydaroT HaBBIKM MPUOIMKEHHBIX
BBIYMCJICHU, BBITIOJIHEHUS JEHCTBUM C YMCIaMU, 3alIMCAHHBIMU B CTaHAApTHOU dopme,
VICITOJIB30BAHUSI MaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKCHUI.

ConepxarenpHass  JUHUS  «YPaBHEHHsT U HEPABEHCTBA»  peaU3yeTcs
Ha NPOTSHKEHUU BCero oOydeHus: Ha YPOBHE CPEAHETO 001ero o0pa3oBaHMsl, TOCKOJIbKY
B KaXJOM pas3fesie IpOorpaMMbl MPEIyCMOTPEHO PEIICHHE COOTBETCTBYIOLIMX 3aad.
OOyuaromuecs OBIaJA€BAIOT PA3IMYHBIMH METOJAMHU PELICHUS LIEJIbIX, PAlMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENIbHbBIX, JIOrapU(PMUUECKUX U TPUTOHOMETPUYECKUX YPABHEHUH,
HEpaBEHCTB U UX cucTeM. [loydyeHHble yMEeHUs HCHONB3YIOTCS PU UCCIIEA0BAHNM (PYHKLIMI
C TOMOILIBIO TPOU3BOJHOM, PEIICHUH MNPUKIAIHBIX 337a4y M 3aJad Ha HaXOXKICHUE
HAaWOOJBIIIUX ¥ HAWMEHBIIWUX 3HAaueHUW (QyHKIWU. JlaHHas cojepiKaTeiabHas JTUHUS
BKJIIOYAET B ceOsl Takke (OpMHUPOBAHME YMEHMI BBINOJHATH PACUETHI MO (PopMyiam,
npeoOpa3oBaHusl LIEJbIX, PALMOHAIBHBIX, UPPALUOHAIBHBIX W TPUTOHOMETPUUECKUX
BBIPOKEHUM, a TakXKe BBIPAXXEHH, colepKalllux CTerneHu u Jiorapudmsl. braromaps
U3YUYEHHUIO  aire0panyeckoro Marepuana MPOUCXOAMT  JalbHEWIllee pa3BUTHE
QITOPUTMHYECKOTO U a0CTPAKTHOTO MBIIIUICHUs] 00yJaronuxcsi, GOpMHUPYIOTCS HABBIKA
JNEAYKTUBHBIX PpacCyKJI€HUW, pabOThl C CHUMBOJIbHBIMUA (OpMaMu, NpPeaCTaBICHUS
3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUIE PAaBEHCTB U HEPABEHCTB. Ayiredpa rnpeajaraer
3 PeKTUBHBIE UHCTPYMEHTHI ISl PEIICHUs MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 337134,
HATrJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S13bIKA HAYKH.

CopepxarenpHo-MeTonuyeckass JuHUA  «DyHkuun u  rpaduku»  TECHO
neperyieTaeTcs ¢ IPyruMH JIMHUSMHU y4eOHOrO Kypca, MOCKOJIbBKY B KaKOM-TO CMBICIIE
3a1a€T  NOCJIEAOBATENBHOCTh  M3y4YeHUs  Marepuana. 3ydeHue  CTEeneHHOM,
MOKAa3aTeJIbHON, JTOTapu(PMUIECKON M TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBONCTB U
rpaduKoB, HCMOMB30BaHME (YHKIMI I pemieHus 3agad Hu3 JPYyTrux Y4eOHBIX
IIPEIMETOB U PEANBHON KU3HHU TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAJIM30M, TaK U
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C pelieHrueM ypaBHEHHWM W HepaBeHCTB. [Ipm 5Tom OoJbllIoe BHUMAHHUE YIEISAETCS
(bOpMHUPOBAHUIO YMEHUS BhIpaKaTh (HOPMyJIaMHu 3aBUCHUMOCTH MEXIY Pa3InIHBIMH
BEJIMYMHAMU, UCCIICOBATh MOJyYeHHbIE (DYHKIIMH, CTPOUTHh WX Tpaduku. Matepuan
COJICp>KaTEJIbHOW JTMHUM HAlleJICH Ha pa3BUTHE YMEHHU U HABBIKOB, MO3BOJISIOIIMX
BBIPAKAaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B Pa3IudIHONU (OpMe: aHATUTHICCKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnocoocTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBIIIICHHSI, CHOCOOHOCTH K 000OIICHUIO ¥ KOHKPETU3AIUH, HCTIOIH30BAaHUIO aHATOTUH.
ConepxarenpHass JmHUA «Hayana wmaTemMaTH4ecKkoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO pACIIUPUTh KPYyr KaK MaTEMAaTHUYEeCKUX, TaK WM MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX OOYYaroIMUMCS, Y KOTOPBIX IMOSBISCTCS BO3MOXKHOCTH HCCIEIOBATH M
CTpouTh Tpaduku (PyHKIUH, ONpEAeTITh UX HAWOOJNBIINEC W HAUMEHBIINE 3HAYCHHUS,
BBEIYHCIIATh TUIOMAAn (GUTYp ¥ OOBEMBI TEN, HAXOAWTh CKOPOCTH W YCKOPCHHS
npoueccoB. CoaepkarenbHas JMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHUS
MaTeMaTHYECKUX MOJICJIEH pEalIbHBIX CHUTYaIlMi, HAXOXKJICHUS HAWIYYIIETO PElICHUS
B MPUKIAIHBIX, B TOM YHCIE COIMAIbHO-3KOHOMUYECKUX, 3aJadax. 3HAKOMCTBO
C OCHOBAMHM MATEMaTHYECKOI0 aHallu3a CIOCOOCTBYET pa3BUTHIO a0CTPAKTHOIO,
(GhOopMaIbHO-JIOTHYECKOTO U KPEAaTUBHOIO  MBINUICHUS, (OPMUPOBAHUIO yMEHUU
pacrio3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W MCKYCCTBE.
OOyuaroiyecs y3HAIOT O BBIJAIOIIMXCS PE3yJbTAaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS
MaTeMaTUKHU KaK HayKH, U UX aBTOpax.

ConepxarenpHo-MeToANYECKasT JHHUS «MHOXKECTBA M JIOTUKa» B OCHOBHOM
MOCBSIIIEHA 3JIEMEHTaM TEOPUH MHOKECTB. Te€0pEeTUKO-MHOKECTBEHHBIE MTPEACTABIICHHUS
MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTUKH U TMpeasiaraloT Haubosee
YHUBEPCAIBHBINA S3bIK, OOBEAUHSIONMIMNA BCE pa3/ieNibl MaTEMAaTUKH U €€ MPUIOKEHUH,
OHM CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKUE NUCIUIUIMHBI B enuHoe uenoe. Iloatomy
BaYKHO JIaTh BO3MOKHOCTh 00y4aroeMycsi TOHUMATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MAaTEMATUKHU U UCIIOIb30BaTh €0 JJISl BEIPAXKEHUS CBOMX MBICIIEH.

B yue6HOM Kypce «Anrebpa u Havajga MaTeMaTUYeCKOro aHAJIN3ay MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MaT€MaTHUYECKOT'0 MOJIEIIMPOBAHUS, KOTOPHIE MPU3BaHbI CPOPMUPOBATH
HaBBIKM ITOCTPOEHUSI MOJICJIEW pPEaAJbHbIX CHUTyallMid, WCCICAOBAHUS ITUX MOJEIEH
C TOMOIIBIO ammapaTa ajireOpbl M MaTeMaTHYeCKOro aHallu3a W HHTEPIpeTaIuu
MOJYYEHHBIX pE3yJbTaToB. Takue 3aJaHusl BIUIETEHbl B KaXXIblil W3 pa3leiioB
MpPOrpaMMbl, TOCKOJBKY BECh MaTepHall y4eOHOro Kypca HIMPOKO HCIOIb3YeTCs
JUIS. pelleHus MPUKIAAHBIX 3a1ad. [Ipu pemeHun peanbHbIX MPAKTUYECKUX 3a7ad
oOydJaromyecss pa3BUBAIOT HAOJIOAATEILHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BaTh aAHAJIOTHIO, 0000IaTh W KOHKPETH3UPOBATH
npoOiemy. JlesTenbHOCTh 10 (POPMUPOBAHUIO HABHIKOB PEIICHHS MPUKIATHBIX 33]1a4
OpraHU3yeTCsl B MPOIECCe M3YUYEHHUs BCEX TEM Y4eOHOro Kypca «Ainrebpa u Haudajia
MaTeMaTUYECKOTO aHAIU3a.

Oo111ee yncIo YacoB, pEKOMEHIOBAaHHBIX JIJIs1 U3yU€HHUs1 yueOHOro Kypca «Anredpa
W Hayajla MaTeMaTHYecKoro aHaiam3a», — 170 gacos: B 10 kiacce — 68 uacoB (2 uaca
B Heemo), B 11 kinacce —102 ygaca (3 gaca B Heienio).
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COAEPKXAHUE OBYYEHUS

10 KJIACC
Yucia 4 BbIYUCTEHHUA

Panmonanehpie umcina. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOH, MPOLEHTHI,
OeCKOHEUYHBIEC TIEPUOANYECKUE ApoOH. AprdMeTHUECKHE ONepallii C pallMOHATBHBIMU
quclIaMy, IPeo0pa30BaHMsl YUCIIOBBIX BhIpakeHUU. [IpuMeHnenue 1pobeil 1 mpoueHToB
JUISL pEIICHUs] IPUKIIAHBIX 3a7a4 U3 PA3IMYHBIX OTpaciiell 3HaHUI U peaJIbHOM KU3HU.

JeiicTBuTenbHble  4Kclia.  PanyoHanbHBIE W UppalUOHAJbHBIE  YMCIIA.
ApudmeTrnueckue omnepanuu ¢ JCHCTBUTENbHBIMH  uyuciaamu. [lpuGmmkéHHbIe
BBIUMCIIEHMS], IpaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3ysibTaTa BhIUMCICHUM.

Crenens ¢ nenbiM mnokazateneM. CtanaapTHas Qopma 3amucu AEHCTBUTEIHLHOTO
yucna. Hcnonp3oBanue mnoaxojsmiedi (opMbl 3amucu  JEWCTBUTEIBHBIX  YHCEIN
JUISL peIICHUs] PAKTUUECKUX 3314 U IPECTaBICHUS JaHHbIX.

ApudmeTrueckuil KOpeHb HaTypaJbHOU CTeneHu. JelcTBus ¢ apupMeTHIEeCKUMHU
KOPHSIMHM HaTypajibHON CTETIECHHU.

CuHyC, KOCHMHYC M TaHIE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
apKTaHT€HC YMCJIOBOIO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa ¥ TOXKIECTBEHHBIEC TPEOOPA30BAHMUS.

[IpeoGpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

VYpaBHeHHE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemieHne HepaBeHCTBA. MeTton
WHTEPBAJIOB.

Pemenue menpbix u IpoOHO-pallMOHATBHBIX YPABHEHH U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHoMeTpruuEeCKNX ypaBHEHUM.

[IprmeHeHune ypaBHEHH U HEPABEHCTB K PEIICHUIO MATEMaTUYECKUX 3a1a4 U 33/1a4
U3 Pa3IMYHBIX 00JaCTe HAYKU U peaTbHOM KU3HU.

DOyHKUMHU U TPaQPUKH

OyHkIus, cnocoosl 3ananus ¢yHkuuu. ['paduk dynkuun. Bzaumuo obpatHbie
byHKIUY.

OO6nacte ompeneiaeHuss W MHOXKECTBO 3HaueHul Gyukiuu. Hymm ¢dyHkuun.
[IpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKITUH.

Crenennas ¢GyHKIUS C HATypaJbHBIM U II€NIbIM TMOKa3aTeneM. EE cBoiicTBa u
rpaduxk. CBoiicTBa U rpauK KOPHS N-Oi CTENEHHU.

TpuronomeTrpudeckasi OKpy>XKHOCTb, OIIPEICTICHUE TPUTOHOMETPUUECKUX PYHKIIUIA
YHUCJIOBOI'O apryMEHTA.

Hauajia MaTeMaTH4eCKOIo aHAJIHN3A
ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMsl IOCIIEAOBATENbLHOCTEH. MOHOTOHHEIE
MMOCJIEIOBATEILHOCTH.
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ApudmeTtnueckas U reoMmeTpuueckas mporpeccuu. beckoneuHo yObIBaromias
reoMmerpuueckas mnporpeccusa. Cymma O€CKOHEYHO YOBIBAIOLIEH TIeoMeTpUYecKon
nporpeccu. @opMyia CIOKHBIX MPOLEHTOB. Mcronb30BaHuE MPOTPECCUU ISl PELLIEHUS
peanbHbIX 33Ja4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTUKA
MHoOXkecTBO, oOlepaluu HaJa MHOXKecTBaMH. Jluarpammsl — Jiiniepa—BenHa.
[IpumeHeHne TEOPETHUKO-MHOXKECTBEHHOIO —ammapara JJisi  OINKCAHUSA  PEaJbHBIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YYEOHBIX TPEAMETOB.
Omnpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUSA
HarypanpHbie u nesnblie uncna. [Ipu3Haku 1€IMMOCTH LEIIBIX YUCET.
Crenenb ¢ pauMOHAJIBHBIM NTOKa3aresieM. CBOMCTBA CTEIICHH.
Jlorapugwm uncna. JlecssTUUHbIE U HATypaJIbHbIE JIOrapu(pMBl.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBanue BbIpaKEHUM, COAEPKALTUX Jorapu(mebl.

[IpeoOpa3oBaHre  BBIpAXKEHHWI, COAEpXKAIIMX CTEHEHH C  PalUOHAIBHBIM
ITOKA3aTEIIEM.

[IprmepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHHUS U HEPABEHCTBA.

CucteMbl JNUMHEWHBIX ypaBHEHUW. PelieHrne NpHUKIaAHBIX 3aJa4 C MOMOUIBIO
CUCTEMBI JIMHEUHBIX YPaBHEHUM.

Cucrembl 1 COBOKYITHOCTH PAIIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHnEe ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTUUYECKUX
3a/la4 v 3a71a4 U3 pa3InNuHbIX 00J1acTel HAYKW U PEAIbHON KU3HHU.

DOyHKUMHU U TPaPUKH

Oyukuusa. I[lepuonnueckue ¢QyHkuuu. I[IpoMekyTKM MOHOTOHHOCTU (DYHKIIMH.
Makcumymbl 1 MUHUMYMBI (pyHKIIMM. Hanbomnpiiee u HanMeHbllee 3HaueHne GyHKUIUN
Ha IPOMEKYTKE.

Tpuronomerpuueckue GyHKIHUH, UX CBOMCTBA U TPAPHUKH.

[TokazaTenbHass u JorapupmMuueckas (QYHKIUU, HX CBOHCTBa U rpaduku.

Hcnonb3oBanue rpadukoB PYHKIMM U1l pellieHUs] YPaBHEHUIN U JIMHEWHBIX CUCTEM.

Hcnonp3oBanne r1padukoB (yHKUMH A8  HCCIEJOBAHMS IPOLIECCOB U
3aBHCHUMOCTEH, KOTOpbI€ BO3HHMKAIOT MpPH PEIICHWH 3aJad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Hayajia MmaTeMaTH4ecKOro aHAIN3a
HenpepeiBable (yHKIMU. MeToJ HWHTEpBAIOB MAJisi PEIIEHUS HEPaBEHCTB.
[TpousBoanas pyHkuuu. I'eomeTpuyueckuii 1 GpU3MUECKUIl CMBICT TPOU3BOTHOM.
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[IpousBoaHbie 3nmeMeHTapHbIX QyHKIHA. DOpMysIsl HAXOXKIEHHUS MPOU3BOIHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHII.

[IpumeHeHne TPOU3BOAHOM K MCCIEIOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTb H
aKcTpeMyMbl. Haxoskaenne HanOoIbIIero 1 HAMMEHBIIETO 3HaYeHUs (PYHKIMU Ha OTPE3KeE.

[IpuMeHeHre MPON3BOIHOM I HAX0XKICHHSI HAWTYUYIIEr0 PEIICHHS] B IPUKJIIATHBIX
3ajiauax, JAJIs ONpeesIeHUs] CKOPOCTH Ipolecca, 3a4aHHOr0 (popMyIIoi nin rpaduKoM.

[TepBoobOpasnas. Tabnuiia mepBooOpa3HBIX.

WuTerpan, ero reomeTpudeckuii 1 Qu3nveckuii cmpica. Beruncnenne uHTerpana
no popmyne Herotona—JleiOuua.

NNPEAMETHBIE PE3YJIBTATBI

K xonmy o0ydenns B 10 kiacce 00y4yaromuiics MOyIUT CISAYIONINE TPEAMETHBIC
pE3yJbTATHI:

Yucia 1 BbIYUCICHUA:

ONEepUPOBATH MOHATUSAMHU: PALIMOHATIBHOE U JEHCTBUTEIBLHOE YU CIIO, OOBIKHOBEHHAS
U JIeCATUYHAs! IpOOb, IPOLICHTHI;

BBINIOJIHATh apU(METUUYECKHUE ONEpPaldU C PAMOHAIBHBIMU U JAEHCTBUTEIbHBIMU
YUCIIAMU;

BBINOJIHATH NPUOIMKEHHBIE BBIYUCIICHUS, UCIIOJIB3YS IPABUJIA OKPYTJICHHUS, 1€TIaTh
IIPUKUJKY U OLICHKY PE3YJIbTaTa BbIUYNCICHNN;

ONEpUPOBATh MOHATUSIMM: CTENEHb C LIEJbIM IOKa3aTeleM, CTaHaapTHas (opma
3aIlMCU  JCHUCTBUTEJIBHOIO YMCIIA, KOPEHb HATYpalbHOM CTEIEHM, HCIIOIb30BaTh
HOJIXOJAIIYI0 OpMY 3aMUCH ACHCTBUTENBHBIX YUCEI ISl pELICHUS TPAKTUUECKHX 3a/1a4
Y IIPEJCTABIICHUS TaHHBIX;

OIEPUPOBATh NOHATUAMM: CHUHYC, KOCMHYC W TAHIE€HC IIPOM3BOJIBHOIO YIUIa,
UCIOJIb30BaTh 3allUCh IPOU3BOJILHOTO yIjla uyepe3 OOpaTHblE TPUTOHOMETPUUYECKUE

byHKIUY.

YpaBHeHUS U HEPABEHCTBA:

ONIEpUPOBATH  IOHATUAMU: TOXKIECTBO, YpPaBHEHHUE, HEPABEHCTBO, LEIOE,
palMOHaIbHOE, HWPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHUE;

BBIMIOJIHATh MPEOOpPa30BAHMSI TPUTOHOMETPUYECKUX BBIPAKEHUH M pemlarh
TPUTOHOMETPUUECKNE YPABHEHUS;

BBITIOJHATh MpeoOpa3oBaHUsl LENBbIX, pAlUOHAJIBHBIX W HPPALUOHATBHBIX
BBIPDQKEHUN W PEIIATh OCHOBHBIE THUIIBI LEJBIX, PALUOHAIBHBIX U MPPALMOHAIBHBIX
YPABHEHUI U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS W HEPABEHCTBA [UIS PELICHMS MAaTEMaTUYECKUX 3a7ad U
3aJlay U3 pa3auvHbIX 001acTel HAyKH U peanbHOW KU3HH,

MOJIETTUPOBATh pealibHble CUTYallMu Ha SI3bIKE aireOpbl, COCTABIATh BBIPAXKEHUS,
YPaBHEHHUsI, HEPABEHCTBA I10 YCJIOBHUIO 3aJayd, UCCIENOBATh IIOCTPOEHHBIE MOJEIU
C MCTIOJIb30BAaHHUEM allapara ajareopsl.
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DOyHKUMM U rpapuku:

ONEepUPOBATh MOHATUSAMHU: (QYHKIHMSA, CcHocoObl 3amaHus (yHKIUH, 00JacTb
OIpEIeIEHUs] U MHOXECTBO 3Ha4eHUN (QyHKIHMH, rpaduk QyHKIUHN, B3AUMHO 0OpaTHbIE
byHKINH,

OIEepPUPOBATH MOHATUSAMHU: YETHOCTb U HEUYETHOCTH (PYHKUMHU, HYIH (QYHKLUH,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

MCIOJIb30BaTh TpapuKu (PYHKIIUH 1JI pelIeHUs YpaBHEHUI;

CTPOUTh M YWUTaTh TpadUKH JWHEHHOW (YHKIMM, KBaJAPATUUYHON (YHKIUH,
CTENIEHHON (PYHKIIUU C LEJIBIM IT0Ka3aTelIeM;

MCIOJIb30BaTh Tpaduku (GyHKIUN AJIS UCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH
IpU peIIeHUH 337ad U3 APYTUX y4eOHBIX MPEIMETOB M peajbHOW KU3HH, BBIPAKATh
dbopMyiaMy 3aBUCUMOCTH MEXAY BEJTHUNHAMHU.

Havana maTeMaTH4yecKkoro aHajamsa:

OIEpUpPOBaTh  TMOHITHIMH: MOCJIE0BATEIBHOCTD, apupmeTruecKas U
reOMETpUYECKast IPOTrPECCUMU;

ONepUpPOBATh NOHATUAMU: OECKOHEYHO yOBIBAIOIIAS T€OMETPUYECKasi IPOrpeccHs,
cyMma O€CKOHEUHO YOBIBAIOILIEH T€OMETPUUECKOM MPOrPECCUu;

3aJ1aBaTh [10CJIEOBATEIbHOCTH PAa3IMYHBIMU CIIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA IOCJENOBAaTEIBHOCTEM W NPOrPECCHl I  pELICHMS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
OIIEpUPOBATH MTOHATUAMU: MHOMXECTBO, OIEPAllMU HAJlI MHOKECTBAMMU;
HCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapar JJjisi ONMHCAHUS PEATbHBIX
MIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX YIeOHBIX IIPEAMETOB;
ONEPUPOBATH MOHSATUSIMHU: ONIPEICIICHUE, TEOPEMA, CIEACTBUE, I0KA3ATEIBCTBO.

K koHiry oOyuenus B 11 ki1acce 00yyaromuiics MoxyduT CIEAYIONINE PEIMETHBIE
pE3yJIbTaThI:

YucJia ¥ BbIYUCIEHUS:

OIEpUPOBATH MOHATUAMHU: HATYpPaJIbHOE, IEJI0€ YHUCIIO, UCMHOJIb30BATh MPHU3HAKH
JIEIMMOCTHU UEJBIX YHUCEN, PA3JI0KEHUE YUCIIA HA MPOCTHIE MHOXKHUTEIN JJIs1 PEUICHUS
3aJ1a4;

OIEpUPOBATH MOHITUEM: CTEIICHB C PAIMOHAIBLHBIM MTOKA3ATEIIEM;

ONepUpOBaTh TMOHATUSAMU: JIorapudM 4YHCIa, JECATHUYHBIE U HATypaJIbHBIC
Jorapudmel.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSATHh CBOMCTBA CTEMEHU JUIsl MPeoOpa3OBaHMs BBIPAKEHUMN, OMEPUPOBATH
MOHATUSAMU: TIOKA3aTeJIbHOE YpPaBHEHUWE W HEPABEHCTBO, PEIIATh OCHOBHBIC THIIBI
ITOKA3aTEIbHbIX YPABHEHUN U HEPABEHCTB;

BBITIOJTHATH MPE0Opa30BaHUsl BEIpAXKEHUHN, COIepIKaIMX Jorapu@mMbl, ONIEpUpPOBaTh
MOHATUSIMU: JIOTapu(MHUIECKOE YpaBHEHHUE UM HEPABEHCTBO, PEIIaTh OCHOBHBIC THUIIbI
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JorapuMUYECKNX YPABHCHUI U HEPABEHCTB;

HaXOJUTh PEUIEHUS TPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEPUPOBATh TMOHATUSIMU: CUCTEMA JIMHEHHBIX YpaBHEHUWA W €€ peIICHHUE,
MCMOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHCHUH ISl PEIICHUS ITPAKTUYECKUX 3aaY;

HAXOJUTh PEIIEHUS NPOCTEUIINX CHCTEM M COBOKYMHOCTEW pPallMOHAJIbHBIX
YPAaBHEHUI U HEPABEHCTB;

MOJIETUPOBaTh peaibHbIe CUTYallUd Ha A3BIKE alreOpbl, COCTABISTH BBIPAXKECHMUS,
YpPaBHEHHMS, HEPABEHCTBA U CUCTEMBI 10 YCJIOBUIO 3aJ1au, UCCIEI0BATh TOCTPOCHHbIE
MOJIEJIM C UCIIOJIb30BAaHUEM armapara ajareOpsl.

DOyHKkuMM U rpapuku:

OMEepUPOBATh MOHATUAMHU: MepuoanUYecKast QYHKIHS, MTPOMEKYTKHM MOHOTOHHOCTH
GyHKIMHA, TOYKA IKCTpemMyMma (YHKIMHM, HauOOoJbIlee W HAaWMMEHbIIEe 3HAYCHUS
GyHKIMM HAa TIPOMEXKYTKE, MCIOIB30BaTh WX JJIsi UCCIENOBaHUS (DYHKIMM, 3aaHHOU
rpadukoM;

OTepUpOBaTh  MOHATUSAMH: TrpadUKH  TMOKa3aTeJbHOW, JIorapupMUUecKoit
U TPUTOHOMETPUYECKUX (YHKIUM, M300pakaThb UX Ha KOOPAMHATHOW IJIOCKOCTH U
VICIIOJIB30BaTh JJIsl PELICHUSI YPABHEHUNU U HEPABEHCTB;

U300pakaTh Ha KOOPJAMHATHOW IIJIOCKOCTH TpaduKu JHMHEWHBIX YpaBHEHHM
Y UCTOJI30BaTh UX JIJISI PEIICHUSI CUCTEMBI IMHEMHBIX YPABHCHUN;

UCIOJIb30BaTh Tpaduku GYyHKIUN JUIsI UCCIEOBAaHUS TIPOLIECCOB U 3aBUCUMOCTEH
U3 IPyTUX YYECOHBIX JUCHUILUINAH.

Hayasia MaTeMaTH4ecKOro aHaJIu3a:

OTNepUpPOBaTh TOHATUSAMU: HENpepbiBHAS (YHKIUSA, TPOU3BOJHAS (PYHKIIHH,
UCIIOJIb30BAaTh TEOMETPUUYECKUN W (PU3WYECKUI CMBICI TMPOU3BOTHON ISl PEIICHUS
3a11ay;

HAXOJUTh TPOU3BOJHBIC JJIEMEHTAPHBIX (PYHKIUN, BBIYUCISATH MPOU3BOIHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKIIHIA;

UCIIOJIb30BaTh MPOU3BOJHYIO ISl MCCIEAOBaHHUS (PYHKIIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBbI, IPUMEHSThH PE3YJIbTAThI UCCIEAOBAHUS K TOCTPOCHUIO IPa(UKOB,;

UCIIOIb30BaTh  MPOM3BOJHYIO  [JI1  HAXOXIAEHUS  HAWIY4YLIEro  pPELICHUs
B MPUKJIAIHBIX, B TOM YHUCJIE COUUAIIBHO-DKOHOMUYECKUX, 33/1a4aX;

OTIEpUPOBATh MOHATUAMU: IEPBOOOpa3Hasi U UHTETpaJl, IOHUMAaTh T€OMETPUUCCKUN
U (U3UYECKUI CMBICT HHTErpasa;

HaxOJIUTh TIEPBOOOPA3HBIC JJIEMEHTAPHBIX (DYHKIMH, BBIYUCISITH WHTETPAI
o ¢popmyie HeroTona—JIelOnua;

peliate TPUKIAAHBIE 3aJayd, B TOM YHUCJIE COLMAJIbHO-3KOHOMHUYECKOTO |
bu3MYecKoro xapakrepa, Cpe/ICTBaMi MaTeMaTHUYECKOTO aHAJN3a.
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10 KJTACC
Haumenosanue paznena  |[KonudectBo OcHOBHOE coziep>KaHne OcHOBHBIE BUJIBI IEATEIBHOCTH
(Temnl) Kypca 4JacoB o0ydJaronuxcs
MHOK€eCTBa pallMOHAIBHBIX 14 MHO0K€eCTBO, onepanuu HUcnosb30BaTh TEOPETUKO-

W JEUCTBUTENBHBIX YNCEIL.
ParmonanbHble ypaBHEHHS U
HEPABCHCTBA

HaJl MHOKECTBaMH. JlnarpaMmel
Ditnepa—BenHa.

Parnnonanpabie uncina. OOBIKHOBEHHBIE
U JIECATUYHBIC POOU, TPOIIEHTHI,
OCCKOHEUHBIC TTEPUOIUICCKHIE IPOOH.
Apudmernueckue onepanuu

C palMOHaIbHBIMU YUCJIAMU,
npeoOpa3oBaHUs YUCIIOBBIX
BbIpakeHuid. [Ipumenenue npobeit u
MPOIICHTOR JIJIsl PEILICHUS MPUKITIATHBIX
3a7]a4 U3 pa3JInYHbIX OTPACIICH 3HAHUN
Y pEaJIbHOW JKU3HM.

JlercTBUTENbHBIC YHCIA.
PanronanbHbIE U MppallMOHAIbLHBIC
yucia. Apudmernyeckue onepanuu

C IEeUCTBUTEIHHBIMU YHCIIAMH.
[TpuGamkEHHBIC BRIYMCIICHHUS, TTpaBUjia
OKPYTJICHUSI, MPUKUJKA U OLICHKA
pe3yJibTaTa BEIYMCICHUI.

MHOKECTBEHHBII amnmapar

JUIS1 OTIMCAHUS XO/a PEIICHUS
MaTeMaTUYECKHX 3a7a4, a TAKKE
peanbHBIX IPOLIECCOB U SIBJICHUI,

MIPU PEIICHUU 33/1a4 U3 APYTUX
y4eOHBIX MPEIMETOB.

OnepupoBarb NOHATUAMM:
palMOHAIIBHOE YKCII0, AEHCTBUTENBHOE
YUCJI0, OOBIKHOBEHHAs POOb,
JeCITUYHAsS APOOb, TPOLICHTHI.
BoinosHsaTh apudmMeTndeckue
omepaluu ¢ paluoOHaIbHBIMU U
JIEWCTBUTEIbHBIMU YUCIIAMU;
MPUOIHKEHHBIC BEIYUCIICHUS,
HCIIOJIB3YsI TPaBUJia OKPYTJICHUS.
Jes1aTh MPUKHUIKY U OLIEHKY
pe3yJIbTaTa BIUUCIICHHI.
OnepupoBaTb NOHATUSIMH:
TOJI€CTBO, YpaBHEHHE, HEPABEHCTBO;
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ToxnecTBa 1 TOXKAECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHHE, KOPEHb
ypaBHeHus. HepaBeHcTBO, perieHne
HepaBeHCTBa. MeToa HHTEpBaJIOB.
Pewenune uensix u 1poOHO-
paIoHaIbHBIX YPaBHEHUHN U
HEPaBEHCTB

11€JI0€ U PallUOHAILHOE YPaBHEHUE,
HEPAaBEHCTBO.

BoInoJHATH Npeodpa3oBaHus 1ETbIX
Y PallMOHAJIBHBIX BBIPAKCHUMU.
PemiaTb OCHOBHBIE TUIIBI LIEJIBIX
MPPALMOHAIBHBIX YPABHCHUN U
HEPABEHCTB.

IIpuMeHATH palMoOHaIbHbBIC
YPaBHEHHUS U HEPABEHCTBA

JUISL PEIICHUSI MAaTEMATUYECKUX 33/1a4
1 3aJ1a4 U3 pa3IUYHbIX 00J1aCTeH HAYKH
Y peaJIbHOU KU3HU

®yukiuu u rpaduku. CTeneHb
C LEJIBIM ITOKa3aTesIeM

OyHKIMSA, cIOCOObI 3a1aHus (PYHKITUH.
B3aumHo obpatHbie pyHkuuu. ['paduk
byHKIMY.

OO6nacTh onpeesieHnss U MHOXECTBO
3HaueHui Gpyukiuu. Hymm dyHkimu.
[IpomMexxyTKH 3HAKOIIOCTOSIHCTBA.
UeETHble U HEYETHBIE (DYHKITUH.
CreneHb C LEIbIM IOKA3aTEIEM.
CrannmaptHas ¢hopma 3anucu
JICUCTBUTEIBHOTO YHCJIA.
Hcnonb3oBanue nogxosuieit Gopmbl
3aUCH IEUCTBUTENIBHBIX YUCET

JUTS PELLIEHUS] TPAKTUYECKUX 3a/1a4

Y IIPE/ICTABIICHUS TaHHBIX.

OmnepupoBaTrhb NOHATHAMU: PYHKIHS,
croco0bI 3a1aHusI PYHKIMHU, B3AUMHO
oOpatHble QYHKIMU, 00JIaCTh
ONpeaeIeHUs] 1 MHOKECTBO 3HAUYECHUI
bynkumu, rpaguk GyHKIMH; YETHOCTh
U HEYETHOCTh (DYHKIIMH, HYJIH
GyHKIAHA, TTPOMEKYTKH
3HAKOIOCTOSIHCTBA.

BoIinosHATH Npeodpa3zoBaHus
CTENEHEN C LIEJIBIM NTOKA3aTEeIIEM.
Hcnonb30BaTh cTaHIapTHYIO (hOpMy
3aIlMCH JICUCTBUTEIILHOTO YHCJIa.
DopMyJIHPOBATH

U WTIOCTPUPOBATH rpapuuecKu
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CrenerHast GyHKITUS C HATYPAITbHBIM
U 11eJIBIM IT0Ka3aTeneM. E€ cBolicTBa 1

rpaduk

CBOMCTBA CTETIEHHOM (DYHKITUH.
BreipaxaTs (popMyJIaMH 3aBUCUMOCTH
MEXy BEJINYNHAMU.

Hcnoab3oBath nugpoBbie pecypehl
JUISL IOCTPOCHUSI TPpapUKOB PyHKIIUU

Y NU3YUYCHHS UX CBOMCTB

ApudmMeTHyecKrii KOpeHb
N—OM CTEIIECHH.
HppanuroHaabHble ypaBHEHUS
Y HEPABEHCTBA

18

Apudmerruecknii KOpeHb
HATypaJIbHOU cTeneHu. JlencTBust

¢ apu(pMETUYECKUMH KOPHAMH N—OH
CTCIICHHU.

Pemenne nppaimoHanbHbIX YPaBHEHU N
Y HEPABEHCTB.

CoiicTBa u rpaduk KOpHs N-0if
CTEIICHU

DopMyJIHPOBATH, 3AIIUCHIBATH

B CMMBOJINYeCKOi (popMe

Y WIIOCTPUPOBATH IPUMeEPaMu
CBOWCTBA KOPHS N-O CTEIIEHMU.
BoinosnsaTh npeobpazoBaHus
HppalMOHAIbHBIX BEIPAXKEHUMH.
PemraTbs OCHOBHBIE THUIIBI
HMppalMOHATBHBIX YPABHCHUHN

Y HEPABEHCTB.

IIpumeHaTs 1JIs peleHust
Pa3JIMYHBIX 32124 UPPALMOHATIbHBIE
YPaBHEHHUS U HEPABEHCTBA.
CTpoutb, YuTATH IpaduK KOPHA N-0M
CTEIICHHU.

HUcnoab3oBaTth HU(PPOBHIE pecypChl
JUTsl TOCTpoeHUsI TpaduKOB (PYHKITUI
Y U3YUYEHHS UX CBOMCTB
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®opMyIIbl TPUTOHOMETPHUH. 22 Cunyc, KOCUHYC U TAHT€HC YHCIIOBOTO OnepupoBarb NOHATHAMHU: CUHYC,
Tpuronomerpuieckue aprymeHTa. ApKCUHYC, apKKOCUHYC KOCUHYC Y TAHT€HC IIPOU3BOJIBHOIO
YpaBHEHUS Y apKTaHT€HC YMCIOBOTIO apIyMEHTA. yIia.
Tpuronomerpruueckas OKpyKHOCTb, HUcnoab3oBath 3anuch
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOU3BOJIBHOTO yTJiia yepe3 00paTHbIE
(GyHKIIHUNA 9UCIIOBOTO apryMEHTA. TPUTOHOMETPHUUECKHE QYHKITUU.
OCHOBHbBIE TPUTOHOMETPUUECKHE BoinosiHATH peodpa3oBaHus
dopmyisl. [Ipeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUUECKUX BHIPAKECHUM. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHEHUH
YpaBHEHUH
[TocnenoBarenbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBatb NOHATHAMU:

U IIPOTPECCUH

3aJlaHUs TI0CJIeJOBATEIILHOCTEH.
MOHOTOHHBIE NOCIEA0BATEIILHOCTH.
Apudmernueckas 1 reoMmeTpruuecKas
nporpeccuu. beckoneuHo yObiBaromast
r€OMETPUYECKasl POTPECCUSL.
CyMMma OecKOHEUHO yObIBaIOIIEH
F€OMETPHUYECKOM ITPOrPECCUM.
dopMyia CII0KHBIX TPOIICHTOB.
Hcnionp3oBanue nporpeccun

JUTSI pEIICHUST PETbHBIX 337124
PUKJIAJHOTO XapaKTepa

IIOCJIEZJ0BATEIBHOCTD,
apumeTrnyeckas 1 reoMeTpuuecKast
MpOrpeccuu; OECKOHEYHO yObIBatOLIas
reoMeTpUYeCKas POrpeccusi, Cymma
OeckoHeUHO yObIBaroIen
r€OMETPUYECKON MTPOTPECCHH.
3amaBaTth 110CIEA0BATEILHOCTH
Pa3TUYHBIMH CTIOCOOAMH.
IpumeHaTs popMyJ1y CIA0KHBIX
NPOLIEHTOB /JIsl pelIeHus 33/1a4

U3 peajbHOU NPAKTUKU

(C UCTIOJIB30BAHUEM KAJIBKYJISITOPA).
Hcnoas3oBath cBOMiCTBA
IIOCJIEA0BATEILHOCTEN U IPOTPECCUN
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JUTSI peUICHHSI peabHBIX 33724
MIPHUKJIATHOTO XapaKTepa

[ToBTOpEeHue, 060011EHNE, 3 OcCHOBHBIE MOHATHUS Kypca anreopsl IIpuMeHsATh OCHOBHBIE ITOHATUS Kypca
CUCTEMaTU3aLMs 3HAHUI Y HayaJl MaTEMaTU4YECKOTO aHaIN3a aJireOphl ¥ Ha4aJl MaTEMATUYECKOTO
10 xnacca, o000mIEeHNE aHanu3a JIJid peuieHus 3a1a4
Y CUCTEMAaTU3aLUs 3HAHUM 13 PEAIbHOM JKU3HU U IPYTUX
LIKOJIBHBIX JUCIMILINH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME

23



denepanpHas padouas nporpamma | Maremartuka. 10—11 kiaccel (0a30BbIl YPOBEHB)

11 KJIACC
HanmenoBanue pazaena  |KonuuectBo OcHOBHOE COJIep:KaHue OcHOBHBIE BUIBI ICSITEILHOCTH
(TemnI) Kypca 4acoB o0y4Jaronmxcs
CrereHb ¢ paliMoOHaIbLHBIM 12 CremneHb ¢ palroHaIbHbBIM @ opMyIHPOBaTh, 3aNIMCHIBATH

I0Ka3aTeJIEM.
[Toka3zaTenbHast GyHKIUS.
[Toka3aTenbHbIEC ypaBHEHUS
Y HEPABEHCTBA

nokasatesieM. CBOMCTBa CTENICHHU.
[IpeoOpa3zoBaHue BhIpaKeHHUI,

coJiep KalluX paliOHAIbHbBIE CTEIICHHU.
[TokazaTenbHbIC ypaBHEHUS

1 HEPABEHCTBA.

[TokazaTenbHas GyHKIMSI, €€ CBONCTBA
U rpaduk

B CMMBOJINYeCKO# (popMe

1 WITIOCTPUPOBATh PUMEPaAMu
CBONCTBA CTEIICHH.

IIpuMeHATH CBOIICTBA CTENICHU

JUIst IpeoOpa30BaHUs BEIPAXKEHUI.
DopmyIMpPOBaTH

Y WTIOCTPUPOBATh rpapuyecku
CBOMCTBA MMOKA3aTENbHOU (DYHKIIUH.
PemiaTbs OCHOBHBIE THUIIBI
ITOKA3aTEJIbHBIX YPAaBHEHU I

Y HEPABEHCTB.

HUcnoab3oBath HU(PPOBBIE pecypchbl
JUTsl TIOCTPOEHUSI rpaMKOB PYHKIUI
Y U3yYEHHUSI UX CBOWCTB

Jlorapudmuueckast pyHKIuS.
Jlorapupmuueckre ypaBHeHUS
Y HEpaBEHCTBA

12

Jlorapudwm uuncna. [lecaruannie
W HaTypajbHBIC JTOTAPU(MEI.
[IpeoOpazoBaHme BEIpaKEHUH,
coJiep KaIuX JOTapu(MBbI.
JlorapudmMuueckne ypaBHCHHUS
Y HEPABEHCTBA.

DOopMyIHPOBaTH, 3ANIMCHIBATH

B CMMBOJINYeCKOi (popMme

U WJLJIIOCTPUPOBATH NPpUMepaMu
CBOMCTBa Jlorapudma.

BoinosHaTh peoOpa3oBaHus
BBIPAXEHUI, COAEPIKAIIMX JIOrapru(MBl.
DopmyIMpOBaTH
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Jlorapupmuueckas GpyHKUUs, €€
CBOICTBa U TpaduK

U WILJIIOCTPUPOBATH rpaduyecku
CBOMCTBA JIOTapU(PMUIECKON (PYHKIINH.
Pemiars OCHOBHBIE THIIBI
Jorapu(MUUECKUX YpaBHEHUI

Y HEPaBEHCTB.

HUcnoab3oBath HU(PPOBBIE pecypchbl
JUTSl TIOCTPOEHHUSI TpaMKOB PYHKIIUI
Y U3YYECHUS UX CBOWCTB.
3HAKOMUTBCH C HCTOPHUEH Pa3BUTHS

MaTEeMaTHKU
TpuroHomerpuaeckue TpuronomeTpuyeckue PyHKIUU, UX OmnepupoBarhb
GyHKINUU ¥ UX TPAPUKH. CBOICTBA U TpaduKmy. NMOHSATUEM NepuoudecKas PyHKIUS.
Tpuronomerpuyeckue [TprMepsl TPUTOHOMETPUUECKHUX CTpoutb, aHATU3UPOBATh,
HEpaBEHCTBA HEPaBEHCTB CPaBHUBATH IpaduKu

TPUTOHOMETPUUECKUX (PYHKIIHI.
DopMyIHPOBATH

1 WJIIOCTPUPOBATH rPapuyecKu
CBOMCTBA TPUTOHOMETPUYECKUX
GbYyHKIHIA.

Pewmiars npocrenimme
TPUTOHOMETPUUECKHE HEPABEHCTBA.
HUcnogab3oBath rpapuku 11
pelIeHNs TPUTOHOMETPUYECKUX
HEPABEHCTB.
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HUcnoab3oBath HM(poBbIe pecypchbl
JUISL TIOCTPOCHUS TpapuKOB QyHKITHI
Y U3yYCHUS UX CBOHCTB

[TIpousBognas. [IpumeHnenue
MIPOU3BOIHOU

24

HenpepsiBHble pyHKIIMU. MeTon

HHTCPBAJIOB IJIs1 PCHICHWA HCPABCHCTB.

[IpousBoaHas GyHKIHUU.
['eomerpuyeckuii u hpu3nUecKuit
CMBICJI IPOU3BOJHOM.

[Ipon3BOAHBIE PTIEMEHTAPHBIX
bynkuumii. [IponsBoaHas CyMMmsl,
MIPOU3BEICHUS, YACTHOTO (DYHKIIHIA.
[IprumeHenune npon3BOIHOU

K UCCIIEOBAaHUIO (DYHKIIHIA

Ha MOHOTOHHOCTb U 3KCTPEMYMBL.
Haxoxaenne HanbobIero

Y HAUMEHBIIIETO 3HAaYeHUS (DYHKIUU
Ha OTpE3Ke.

[Ipumenenne MpoON3BOIHOM

JUISL HAXO0XKICHUSI HAWUTY YIIIErO
pelIeHrs B PUKIIAIHBIX 3aa4ax,
JUISL ONIPEAEIIEHUS CKOPOCTH MpoLecca,
3a1aHHOTO (hopMyJioi uiu rpadhuKkom

OnepupoBaThb NOHATHAMM:
HenpepbIBHAS QYHKITUS; TPOU3BOTHAS
GyHKUIUU.

Hcnmonb30BaTh reOMETPUYECKUI

U (pu3nyecKuii CMBICI TPOU3BOTHON
JUISL PEIIEHUS 3a/1a4.

Haxoaurb npon3BoHbIE
3JIEMEHTAPHBIX PYHKIHH, BBIYMCIAATH
ITPOU3BOJIHBIE CYMMBI, TPOU3BENCHUS,
YacCTHOTO (PYHKITUH.

HUcnoab30BaTh NPOU3BOIHYIO

JUTSL UCClieIOBaHUs (DYHKIIMH

Ha MOHOTOHHOCTb U DKCTPEMYMBI,
NPUMEHSATH Pe3yJIbTAThI
HCCJIEAOBAHMS K IIOCTPOEHUIO
rpadukoB. [IpuMeHSITH TPOU3BOAHYIO
JUISL HAXOXKICHUS HAWITY YILEero
pelIeHrs B IPUKJIAIHbIX, B TOM YHCIIE
COL[MAJIbHO-D)KOHOMUYECKUX, 3a/1a4ax.
3HAKOMUTBCS ¢ UCTOPHUEH Pa3BUTHUSA
MaTeMaTUYECKOTO aHaJIN3a
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HNHTerpan u ero npuMeHeHus 9 [TepBooOpasnas. Tabiuia OnepupoBaThb NOHATUAMU:
epBOOOPa3HBIX. nepBooOpa3Has, UHTErpall.
HNnTerpai, reomeTpudecKkui Haxoauts nepBooOpa3Hbie
1 (U3NYECKUI CMBIC]T HHTETpaa. AJIEMEHTAPHBIX QYHKINN; BHIYUCIATH
Brraucnenne naterpana mo gopmyrie UHTETrpAI N0 opmy.ie
Hrrorona—JleiiOnumna Hrrorona—Jlenonumna.
3HAKOMMTBCSI C MCTOPHEH Pa3BUTHS
MaTEeMaTHUYECKOTO aHaJIn3a
Cucremsl ypaBHEHU 12 Cucrembl TMHENHBIX YPABHEHUM. OnepupoBaTh NOHATUAMU: CUCTEMA

Pemenne nmpuknagHeIx 3aaa4

C MIOMOIIIBIO CUCTEMBI JINHEWHBIX
YPaBHEHUH.

Cucremsbl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANIbHBIX, UPPAIMOHAIIBHBIX,
MOKa3aTeNIbHbIX, JIOTapU(PMUIECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpadukoB GyHKITAN
JUISL PELLICHUSI YPABHEHUM U CUCTEM.
[IprumeHeHne ypaBHEHNM, CUCTEM

Y HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKHX 3a7a4 U 3a]1a4

U3 pa3IMYHbIX 00JacTel HayKu

Y pEeaJbHOW KU3HU

JIMHEMHBIX YPABHEHUH U €€ pEeIICHUE.
Hcnounb30BaTh CUCTEMY JIMHEWHBIX
YPABHEHU ISl PEILICHUS
IIPAKTUYECKUX 3a/1a4.

Haxoautsb peneHust MpoCTENIINX
CUCTEM M COBOKYITHOCTEN
palMOHAJIbHBIX YPABHEHUN

Y HEPABEHCTB.

Ucnoan3oBarthb rpaduku QyHKImit
JUISl peLLICHUs] YPABHEHUM.
MoaeaupoBarb peaibHbIE CUTYAIUU
Ha SI3bIKE aJIreOpbl, COCTABISATh
BBIPAKEHUs, YDABHEHUSI, HEPABEHCTBA
Y CHCTEMBI 10 YCJIOBHIO 33J1a4H,
HCCJIEA0BATH OCTPOCHHBIE MOAECIH
C UCTIOJIb30BAaHUEM arapara aareopbl
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HaTypaJIBHBIe M I CJIBIC YKUCJla

HarypanbHabie u niensie yncna
B 33/1a4aX U3 PEATbHOM KU3HMU.
[Ipu3HaKyU 1EIMMOCTH LEBIX YUCET

OnepupoBaThb NOHATUAMMN:
HATypaJIbHOE YHCJIIO0, LET0€ YUCIIO.
Hcnoab3oBaTh NpU3HAKY JICIIUMOCTH
HEJIBIX YHUCEeIl, pa3JIOKEHUE Ynciia

Ha NMPOCTHIE MHOKUTENH ISl PEIICHUS
3aa4

[ToBTOpEeHue, 00001ICHHE,
CHUCTEeMaTH3alis 3HaHUH!

18

OcHOBHBIE IMOHATHS Kypca aareopbl
Y HavaJI MaTEMaTUIECKOT0 aHAJIN3a,
00001IIEHNE U CUCTEMATHU3AIIMA 3SHAHUNA

Pemiath npuk/aaaHble 32124

U3 Pa3IM4HbIX 00JIacTEel HAyKH

U peabHOM JKU3HU C TIOMOIIIBIO
OCHOBHBIX IMOHSATHN Kypca aareOpsbl
Y Ha4yaJl MaTeMaTUYeCKOro aHaJIu3a.
Boi0upaTh onTuManbHbIE CIIOCOObI
BBIYMCIICHH.

Hcnoan3oBaTh 1S pelieHust 3a1a4
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA (YHKIIHIA

u rpaduKoB

OBIIEE KOJIMYECTBO
HYACOBIIO ITPOI'PAMME

102
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OEJAEPAJIBHASA PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

INOACHUTEJIBHASA 3AIIMCKA

BaxHocThyue6HOTO Kypca TEOMETpUM Ha YpPOBHE CpEAHEro OOIero
oOpa3oBaHusi OO0YCJOBJI€HAa MPAKTUYECKOW 3HAYUMOCTBIO METANpEAMETHBIX U
IOPEIMETHBIX pPE3YyJIbTaTOB OOYYEHUS TE€OMETPUM B HAINPABICHUU JIMYHOCTHOIO
pa3BuTHs  oOydaromuxcs, (opMupoBaHUS (YHKIMOHAIFHOW  MaTeMaTHYeCKOi
IPaMOTHOCTH, M3YYEHHUS APYTUX yUeOHBIX AUCUMILTUH. PasButue y oOyuarommxcs

IIPaBUIBHBIX IPEACTABICHUM O CYHUIHOCTH M INPOUCXOXKICHUM TI'€OMETPUUYECKUX
abCTpakuuid, COOTHOILLIEHUU pEATbHOIO M HAEATBHOIO, XapaKTepe OTPaKEHUS
MaTEMaTUYECKON HAyKOU SIBJIEHUI U IPOLIECCOB PEAJIBHOTO MUPA, MECTE FEOMETPUN
B CHUCTEME HayK M POJIM MAaTEMaTUYECKOIO MOJEIMPOBAHUS B HAYYHOM IIO3HAHUH U
B [IPAKTUKE CIOCOOCTBYET (POPMUPOBAHHIO HAYYHOT'O MUPOBO33pEHUS 00yUarOIINXCs, a
TaK)K€ KaueCTB MbIIIJICHUS, HEOOXOJUMBIX JUIs a1allTallii B COBPEMEHHOM OOLIECTBE.
['eomeTpus sBIIAETCS OAHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPETHETO OOILETO
oOpa3oBaHMsI, TaK Kak OOecleYMBaeT BO3MOXHOCTb HM3yY€HHUs KakK JUCLHUILUIMH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MbllUieHUE, (HOpMHUPYEMOE TMPU H3YYEHHH OOy4YarolUMUCs
INOHATUIHBIX OCHOB T'€OMETPUU U IOCTPOEHUU LIETIOYKH JIOTUYECKUX YTBEPHKIACHUIMA
B XO/I€ PEIICHUS T€OMETPUUECKUX 3a]1a4, yMEHHUE BBIJBUTATh U OITPOBEPTaTh TMIIOTE3bI
HEIOCPEICTBEHHO UCIOJIB3YIOTCS TP PELICHUH 337a4 €CTECTBEHHO-HAYYHOI'O IUKJIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpUeHTHPOBATHCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTax JAedaTenpbHOCTH dYenoBeka. OpueHTanusi 4YejloBeKa BO BPEMEHU U
IIPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €r0 COLMAIBHOTO ObITHS, (POpMa OTpaskeHUS
OKpY>KaIoIller0 MUpa, YCIOBUE YCHEIIHOrO MO3HAHUS U aKTUBHOTO MPeoOpa3oBaHus
NerucTBUTENBbHOCTH. OnepupoBaHUE MNPOCTPAHCTBEHHBIMH OOpa3zaMu OOBEAUHSET
pa3Hble BUAbl  Y4EOHOW W  TPYIJOBOM  JI€ATENBHOCTH, SBJSIETCS  OJHUM
U3 Mpo(ecCHoHabHO Ba)KHBIX KaueCTB, MOATOMY aKTyajbHa 3ajada (OpMUPOBAHUS
y oOydJaroumxcsi IpOCTPAaHCTBEHHOTO MBIIUIEHUS KaK pPa3sHOBUAHOCTU OOpPa3HOTO
MBIIJIEHUSI — CYLIECTBEHHOTO KOMIIOHEHTAa B TOJAIOTOBKE K IMPAaKTUYECKOU
JeSATEIbHOCTH 110 MHOTHUM HaIlPaBJICHUSIM.

[lens ocBoeHus: mporpaMmMbl yueOHOro Kypca «l'eomerpus» Ha 6a30BOM ypOBHE
oOyueHusi — o01eo0pa3oBaTesibHOE M OOIIEKYJBTYpPHOE Pa3BUTHE OO0YYarOIIUXCS
yepe3  oOeclieyeHue  BO3MOXHOCTH  MPUOOPETeHHs U HCIOJIb30BAHMUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHWUW W JEHUCTBUM, CIIEU(DPUUHBIX TE€OMETPUH,
BO3MOXKHOCTH YCIIEUTHOTO MPOAOKEHHsT O00pa30BaHUA IO CIEUHUAJIBHOCTSAM, HE
CBSI3aHHBIM C MPUKJIAJHBIM UCIOJIb30BAHUEM I'€OMETPHH.

[IpuoputeTHbIMM  3aJayaMud  OCBOEHHMsS yueOHOro kypca «l'eomerpun»
Ha 6azoBoM ypoBHe B 10—11 kiaccax siBIsitOTCS:
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dbopMupoBaHUE TIPEACTABICHUS O TEOMETPUH KaK YacTH MHPOBOUN KYJIbTYPhI U
OCO3HAHHUE €€ B3aMMOCBS3U C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE MPEICTABICHUS O MHOTOTPAHHUMKAX M TejaxX BpallleHHs Kak
O BaXHEHIIUX MaTEeMaTUYECKUX MOJIETSAX, MO3BOJISIONIMX OMUCHIBATH W HU3Yy4aTh
pa3HbIE SBICHUS OKPYKAIOIIETO MHUPA;

dbopMHpoBaHrE YMEHHUs pacliO3HaBaTh Ha YepTekax, MOJEISIX U B pealbHOM
MHpE MHOTOTPAHHHKH U T€Jia BpallCHUS;

OBJIAJICHHE METOJaMHU PEIICHHs 3aJad Ha IOCTPOCHHUS Ha HU300pAKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

dopmupoBanue YMEHHUS OTEPUPOBATH OCHOBHBIMU MOHATUSIMU
O MHOTOTpaHHUKAX U TeJaX BpallCHUS U UX OCHOBHBIMU CBOMCTBAMHU;

OBJIaJICHHE AJITOPUTMAMH PEUICHHs] OCHOBHBIX THIOB 3a1a4, (OPMUPOBAHHE
YMEHHSI TPOBOJIUTH HECIOXKHBIE JOKA3aTEIbHBIE PACCYKICHHS B XOJI€ PELICHUS
CTEPEOMETPUUECKHUX 3aa4 U 33J1a4 C MPAKTUYECKUM COJIEPKAaHUEM;

pPa3BUTHE HHTEIUICKTYyaJIbHBIX U TBOPUYECKHX CIOCOOHOCTEH 0Oydarommxcs,
MO3HABATENILHOM  aKTUBHOCTH,  HMCCJIEAOBATEIbCKUX  YMEHUW, KPUTUYHOCTH
MBIIUICHHUS,

dbopmupoBaHrue (PYHKIIMOHAIIBHOW T'PAMOTHOCTH, PEJIEBAHTHONM T'€OMETPHUU:
YMEHUE pacrlo3HaBaTh IMPOSIBJICHUS TE€OMETPUYECKUX TOHATHA, OOBEKTOB W
3aKOHOMEPHOCTEN B PEANbHBIX JKMU3HEHHBIX CHUTYalMsIX U MPU HU3YUYEHUU IPYTUX
y4eOHBIX  NPEIMETOB, TMPOSBICHUS  3aBUCMMOCTEH W  3aKOHOMEPHOCTEH,
dbopMyupOBaTh MX Ha SI3bIKE TEOMETPUM U CO3/1aBaTh T€OMETPUUECKHE MOJIEIH,
MPUMEHITh OCBOEHHBI TE€OMETPUYECKUN amnmapar [ PEUIeHUs MPaKTUKO-
OpPUEHTUPOBAHHBIX  3a7a4, MHTEPHPETHPOBATh M  OLCHUBATH  MOJYYEHHBIE
pE3yIbTaThI.

OTAMYUTEeNbHON  OCOOCHHOCTHIO TPOTPAaMMBI [0 TEOMETPUU  SIBIISIETCA
BKJIIOYEHHE B KypC CTEPEOMETPUM B Hadalle €ro HW3y4YEHHs 3a7ay, PEelIaeMbIX
HAa YPOBHE MHTYUTHUBHOTO TMO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHu30BaHHAas
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JJOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE WHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET
K JaJIbHENIIeMy U3yYEHUIO MPEJIMETA.

[Ipeanourenue oTmAETCS HATISATHO-KOHCTPYKTUBHOMY METOAY OOYy4YEHHUS, TO
€CTh TEOPETHUYECKUE 3HAHMS MMEIOT B CBOEW OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKOM  JIESTEIbHOCTU. Pa3BUTHE MNPOCTPAHCTBEHHBIX IPEACTABICHUMN
y oOydaromuxcsi B Kypce CTEpEOMETPUH MPOBOAMTCA 3a CYET peuleHus 3ajad
HAa CO3J]JaHUE TPOCTPAHCTBEHHBIX O00pa30B MW 3aJad Ha  ONEPUPOBAHHE
IPOCTPAHCTBEHHBIMH oOpa3amu. Co3naHue oOpa3a TPOBOAUTCA C  OMOPOH
Ha HarJISITHOCTD, @ OTIEPUPOBAHKE 00Pa30M — B YCIIOBHUSX OTBJIICUCHUS OT HATJISTHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOHOTO COJIEP KAHUS.

OCHOBHBIMH  COJICPKATEIBHBIMA JIMHUAMH y4ueOHOTO Kypca «l eomeTrpusi»
B 10-11 «kmaccax sBiustoTcsi: «MHororpanHukmn», «lIpsimbie W TJIOCKOCTH
B IIpPOCTpaHCTBE», «Tena BpamieHus», «BEKTOpbl U KOOPJUHATHI B MPOCTPAHCTBEY.
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@opMUpOBaHUE TOTUUYECKUX YMEHUH pacipeeisieTcs He TOIbKO M0 COJIepKaTeIbHBIM
JIMHUSIM, HO U T10 ToZaM O0y4eHHsI Ha YPOBHE CpeTHEro 00111ero oopa3oBaHusl.

ConepxaHue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTam
OCBOCHHUS NIPOTrpaMMbl MO TEOMETPHUM, PACHPEACIEHHBIM IO TrojaM OOydYeHHS,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAJICHUE T€OMETPHUYCCKUMU TTOHATHSIMH
Y HaBbIKAMH OCYILECTBISJIOCH MOCIEI0BATENHLHO U MOCTYNATENbHO, C COOIIOACHUEM
MPUHIINAIA IPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKIIOUAIMCHh B OOIIYIO0 CUCTEMY
r€OMETPUYECKUX MPEJCTABICHUN 00yUYalomUXCsl, pacluupsis u yrayonss e€, oopaszys
MPOYHBIC MHOKECTBEHHBIE CBS3U.

OO0miee YUCIO 4YacoB, PEKOMEHJOBAaHHBIX I H3yYeHUS Y4eOHOro Kypca
«I"'eometpuss» — 102 gaca: B 10 kimacce — 68 gacoB (2 yaca B Heeno), B 11 kiacce —
34 qaca (1 gac B Hezel).

COAEPXAHUE OBYYEHUA

10 KVIACC

IIpsiMmble U VIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSA cTepeoMeTpud. Touka, npsimasi, INIOCKOCTh, IIPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM OCTPOEHUHN CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUN
Y CJIEACTBHUS U3 HUX.

B3anmHOE pacnonokeHue TMpsAMBIX B MPOCTPAHCTBE: INEPECEKANOIIUECS,
napajuieNbHbIEe U CKpelBaromyecs npsimsie. [lapaniebHOCTh NPSMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE: NapaJJICNbHBIE IPSMBIE B IMPOCTPAHCTBE, MApaUICIIBHOCTh TPEX
NPSAMBIX, NapAJUIEIBHOCTh MPSAMOW W IUIOCKOCTH. YTIJIBI C COHAIIPaBICHHBIMU
CTOPOHAMHM, YIoJ MEXIy NPsSMBIMU B IPOCTpaHCTBE. [lapamienbHOCT IIIOCKOCTEN:
MapajiyieIbHbIE TIOCKOCTH, CBOMCTBA NapauieiabHbIX IiockocTen. [Ipocreitmume
IPOCTPAHCTBEHHbIE (DUTYpbl Ha IUJIOCKOCTH: TeTpadap, KyO, mapamienenune,
MMOCTPOEHUE CCUCHU.

[leprieHIUKYNAPHOCTh MPSAMOW M IUIOCKOCTH: MEPIECHINUKYJISIPHBIE TIPSIMBIE
B IPOCTPAHCTBE, IPSIMbIE NAPAJIJIEIIbHBIE U IEPIICHIUKYJISIPHBIE K INIOCKOCTH, TPU3HAK
MEPIIEHINKYJIIPHOCTHA IPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM MEPIIECHANKYIAPHOM
IJIOCKOCTHU. YTJIbI B IPOCTPAHCTBE: YTOJ MEXKIY MPSIMOUN U TIIIOCKOCTBIO, IBYTPAHHBIN
yTOJ1, TMHENHBIA yToJ ABYTPAHHOTO yriia. [lepnenanKyIisip 1 HaKJIIOHHBIE: pacCTOSTHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE OT MPAMOMW JI0 TJIOCKOCTH, MPOEKIUs (PUTYpPbI
Ha IUIOCKOCTh. llepneHauKyasaspHOCTh IUIOCKOCTEM: MPU3HAK IEPIECHAUKYISPHOCTH
JIBYX IUIOCKOCTEU. Teopema o0 TpEX NEPIECHANKYIIAPAX.

MHOrorpaHHuKHU
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIMYKJIIBIE U
HEBBINYKJIBIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. lIpusma: n-yrompHas
Npu3Ma, rpaHd M OCHOBAHMS TMPU3MBI, MpsMas U HAKJIOHHAs MPU3MbI, OOKOBasi U
MOJIHAsI TOBEPXHOCTh Npu3Mbl. [lapannenenunesn, npssMOyroibHbIN apaJUICICIIUIIE T
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U ero cBoicTra. [Iupamuaa: n-yrosipHas nmupaMua, FpaHd U OCHOBAHUE ITUPAMUIBI,
OOKOBasi W NOJHAs MOBEPXHOCTh MUPAMUIbl, IPABUJIbHAS U YCEUEHHAs NMHUPAMUJA.
OJeMeHTbl MpuU3Mbl M NHpaMuIbl. [IpaBUIbHBIE MHOTOIPAHHUKHU: IOHSTHE
NPaBUIBHOTO MHOTOTpaHHUKA, NpaBWIbHAs MpU3Ma M MpaBUIbHAs IUpamMuia,
IpaBUJIbHAs TPEYroJibHas MUpaMUJa U MPaBWIbHBIA TeTpa’p, Ky0. [Ipeacrasnenue
O MPaBHJIbHBIX MHOTOTPAHHUKAX: OKTA3JIP, NOAEKa’ap U ukocarap. CeueHus Ipu3Mbl
Y IUPaMU/BI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTENBHO TOYKH, MPSMOA,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUH B NMUpamMuAax, napaieiaenuneaax, npaBUiIbHbIX
MHOT'OTPaHHUKAX.

Bbruncnenue 31eMeHTOB MHOTOIPaHHUKOB: pE€Opa, nuaroHanu, yrisl. [lnomansb
OOKOBOW TMOBEPXHOCTM U TMOJHOM TIOBEPXHOCTH MPSMON MPU3MBI, IUJIOMIAIb
OCHOBaHMi, TeopemMa 0 OOKOBOU MOBEPXHOCTH MpsAMOM mpu3Msbl. [Lnoniaas 00koBOM
MOBEPXHOCTU U MOBEPXHOCTH NPABWIBHOW MHPAMHUIIBI, TEOpEMa O IUIOMIAIN
yceuéHHoi nupamuibl. [lonsTre 06 06béMe. OOBEM NUpPaMUIbl, IPU3MBI.

[lonobubie Tena B npocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

11 KJIACC

Tena Bpamienus

[Hunuuapuyeckas MOBEPXHOCTh, 00pa3yoIINe MUIMHAPUIECKON MOBEPXHOCTH,
OCh IUJTUHAPUYECKON OBEepXHOCTH. L{unuuap: ocHOBaHUS 1 OOKOBasi TOBEPXHOCT,
oOpasyrolas u 0Ch, IJIOIIAIb OOKOBOI U MOJTHOM MOBEPXHOCTH.

Konundeckasi moBepxHOCTb, OOpa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON moBepxHOocTH. KoHyc: ocHOBaHME U BeplliHA, 00pa3ytoias 1
OCh, IIOIIAAb OOKOBOM M IMOJTHOM IMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yromnme u
BBICOTA, OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Chepa u map: HeHTp, paauyc, AMAMETpP, IUIOHIAAL MOBEPXHOCTH Cephl.
B3aumHoe pacnosiokeHune cdepbl U TJIOCKOCTH, KacaTelbHasl MJIOCKOCTh K cdepe,
I011aab Chephl.

N300paskeHne Ten BpalieHus Ha MI0CKOCTH. Pa3BEépTka uInHApa U KOHyca.

KomMOuHanuu Ten BpamieHusi ¥ MHOTOTPaHHUKOB. MHOTOTPpaHHUK, OMUCAHHBIH
okoJio cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAIICHUS.

[Tonstue 06 06BEMe. OcHOBHBIE CBOMCTBa 00HEMOB Tel. Teopema 00 o0béME
MPSIMOYTOJILHOTO Tapasuienenuneaa u ciaeactsus u3 He€. O0bEM HUIMHIIpA, KOHYCA.
O0bEM mapa u wionanb chepsl.

[TogoOupie Tema B mpoctpadncTBe. COOTHOMICHUS MEXAY IUIOMIAIASIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenust mwiMHApa (MapajyieIbHO U MEPICHAUKYISIPHO OCH), CEUEHHUsI KOHYyCa
(mapajuieTbHOE OCHOBAHMIO U MIPOXO/IAIIEE YEPE3 BEPIIUHY ), CEUSHUS I1apa.
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BekTopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MmiIockocTy U B mpocTpaHcTBe. ClI0)KEHUE U BBIUUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. PasnokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio nmapamienenunena. Pemenue 3agad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIPaBWJI IEUCTBUN C BeKTOpamu. [IpsMoyrosbHas cuctema KOOpAUHAT B IPOCTPAHCTBE.
Koopanuatel BexTopa. IIpocreiimme 3agaun B KoOOpAUHATaX. Y TOI MEXIAY BEKTOPaMHU.
CkansipHO€ TpPOM3BEJIECHUE BEKTOPOB. BbIUMCIEHHE YIIOB MEXAY NPSAMBIMA H
IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBII METOI IIPU PELICHUH T€OMETPUUYECKUX 33/1a4.

NNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kjacce o0O0ydarOUUMHCS TMOJYYHUT CIECAYIOIIUE
IIPEIMETHBIE PE3YJILTATHI:

OIEpUPOBATH MOHATUSAMHU: TOUKA, MPSAMAasi, IIOCKOCTH;

MPUMEHATh AaKCUOMBI CTEPEOMETPUU U CJEACTBUS M3 HHUX I[PU PELICHUU
reOMETPUYECKUX 3a/aY;

ONEpUpPOBATh MOHATUSMHU: NAPALIEIBHOCTh U NEPHEHANKYIIIPHOCTh MPSMBIX H
TUIOCKOCTEH;

KJIaCCU(PUIIMPOBATh  B3aMMHOE PACHOJIOKEHUE TPSIMBIX U I[IOCKOCTEH
B IIPOCTPAHCTBE;

ONepUpOBaTh MOHATUSAMU: JABYTPAHHBIA YIOJl, TPaHU JIBYTPAHHOIO YIJa, pedpo
JBYT'PAHHOTO YyIJa, JMHEMHBIA Yo JByTPAHHOTO YIUIa, TPagyCHAasi Mepa IBYTPaHHOIO
yTia;

ONEpUpOBaTh MOHATHSAMHU: MHOTOTPAHHUK, BBINIYKIBIA W  HEBBITYKJIBIA
MHOTOTPAHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, MPABUIIbHBII MHOTOTPAHHUK;

pacrno3HaBaThb OCHOBHBIE BHJbl MHOTOTPAaHHMKOB (MHMpamMuaa, IpU3Ma,
NPSIMOYTOJIbHBIN NapaJijiesienumne, Kyo);

KJIACCU(PUIIMPOBATH MHOTOIPAHHUKH, BBIOWpasi OCHOBAHUS JUIsl KIACCU(UKALIMU
(BBIMTYKJIbIE U HEBBITYKJIbI€ MHOTOTPAHHUKH, TIPaBUIIbHBIE MHOTOTPAHHUKH, IPSIMbIE U
HAKJIOHHBIE IPU3MBI, apajljIesIeUIe/bl);

OIEpUPOBATh MOHATHAMU: CEKyLIasl IUIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB;

OOBSACHATH MPUHUUIIBI TOCTPOCHHS CEUCHUI, UCTIONB3YsI METO/T CIIE/IOB;

CTPOUTH CEUYEHHS] MHOTOTPAaHHUKOB METOJIOM CJIEZOB, BBIMOJIHATH (BBIHOCHBIE)
IJIOCKUE YEPTEeXKHU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BUJA CBEpXY, COOKY,
CHM3Y;

pelaTh 3aJa4d Ha HaXO)KJIEHHE T€OMETPUYECKUX BEJMYMH M0 o0pa3laM WM
aIrOpUTMaM, TPUMEHSISI M3BECTHbIE AHAJUTHUYECKUE METOAbl TMpPH  PELICHUU
CTaHJAPTHBIX MAaTE€MaTUYECKHX 3aJad Ha BBIYHMCIICEHWE PACCTOSHUNA MEXAY ABYMS
TOYKaMH, OT TOYKH JI0 MIPSIMOM, OT TOYKH JI0 MIIOCKOCTH, MEKY CKPEIIMBAIOILIMMUCS
PSIMBIMH;

pelath 3aJa4d Ha HaXO)KJIEHHE T€OMETPUUYECKUX BEJUYMH MO 00paslaM WM
QITOPUTMAaM, NPUMEHSS W3BECTHBIE AHAJIUTHUYECKUE METOJbl MpPU PELIECHUU
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CTAHJAPTHBIX  MATeMAaTMYECKUX  3aJa4 Ha  BBIYUCJICHUE  YIVIOB  MEXKIY
CKPELIUBAIOIIUMUCS IIPAMBIMU, MEXKIY IIPAMOM U INIOCKOCTBIO, MEXKY IUIOCKOCTSIMH,
JIBYI'PaHHBIX YIJIOB;

BBIUUCIATH OOBEMBI W IUIOLIAAM TOBEPXHOCTEW MHOIOIPAaHHUKOB (IpuU3Ma,
NUpaMua) ¢ MpUMEHEHHEeM (HOpMyII, BEIYUCISATh COOTHOIICHUS MEXAY IUIOIIAIIMU
HOBEPXHOCTEH, 00bEMaMU 110JIOOHBIX MHOTOTPaHHUKOB;

OIIEPUPOBATH MTOHATUAMU: CUMMETPUS B IIPOCTPAHCTBE, LICHTP, OCh U IJIOCKOCTh
CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (DUTYPBL;

U3BIIEKAaTh,  MpPEOOpa3OBBIBATH W HUHTEPIPETHPOBATH  HMHQPOPMAIHIO
O TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX;

MIPUMEHATh TeOMETpUIeCKre (aKThl JJIA PEIICHHUsS] CTEPEOMETPUUYECKHUX 3ajad,
MIPEANOJIaralouX HECKOJIbKO I1aroB PEIICHUs], €CIM YCIOBUSI MPUMEHEHUS 3aJaHbI
B sIBHOU (popme;

OPUMEHSTh  MPOCTEUIME  MPOrpaMMHBIE  CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

MPUBOJNTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KHU3HHU,
pacrmo3HaBaTh MPOSIBIICHUE 3aKOHOB TEOMETPHHU B NCKYCCTBE;

OPUMEHSTh TOJYYEHHBbIE 3HAHMS Ha TMPAKTHUKE: aHAIM3UPOBATh pPEaAIbHbBIC
CUTyalluM W TPUMEHSTh HM3yYCHHbIC IMOHSATHUS B TMPOIECCe IMOMCKA PEIICHUS
MaTeMaTU4YecKu chopMyIUpOBAHHOMN MPOOIEMbI, MOJICTUPOBATH PEATIbHBIE CUTYAIUH
Ha S3BIKE TEOMETPHHU, HCCIEAOBATh TOCTPOCHHBIC MOJCIH C HCIOJb30BAaHUEM
TCOMETPUYCCKUX TOHATHH M TEOpeM, ammapara ajreOpbl, pemiath MPaKTHYECKUC
3aJlayu, CBS3aHHBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIMUHMH.

K koH1y 00yuenus B 11 ki1acce oOyvarouuiicss HayquTCs:

OTEepUPOBATh TOHATUSMU: I[HJIUHIPUYECKAs TIOBEPXHOCTb, 0Opa3yroIue
UJIMHAPUYECKON TOBEPXHOCTH, IUIMHAP, KOHUYECKas TTOBEPXHOCTh, 00pa3yrolue
KOHUYECKON OBEPXHOCTH, KOHYC, c(pepruueckasi IOBEPXHOCTb;

pacrno3HaBaTh Teja BpalieHus (MUIUHIp, KOHYC, cepa U map);

OOBSACHATH CIIOCOOBI OJTyUYEHHSI TEJT BPAILICHUS;

KJIaCCU(HUIIMPOBATH B3AaMMHOE PACIIONIOKEHHUE C(PEephI U TNIOCKOCTH;

OMepUpoOBaTh TMOHATUAMH: MIAPOBOM CETMEHT, OCHOBAaHHWE CErMEHTa, BBICOTA
CEerMEHTa, IIAPOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BBHICOTA LIAPOBOIO CIIOA,
IapOBOU CEKTOP;

BBIYHUCIISATh OOBEMBI U TUIOIIAIA TIOBEPXHOCTEH TEJ BpaICHUS, TEOMETPUICCKUX
TeJ C IpUMEHEeHUEM (HOpMYIT;

OTIEpPUPOBATh MOHATUSMH: MHOTOIPAHHUK, BIUCAHHBIA B cepy W ONUCAHHBIN
okoJ10 cepsl, chepa, BucaHHasi B MHOTOTPAHHUK WJIM TEJIO BPaIllCHHUS;

BBIYUCIISITH COOTHOIIIEHUS MEXIy IUIOMAIIMHA TMOBEPXHOCTEH M 00BEMaMu
ITOJIOOHBIX TEI;
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n300pakarh w3ydaeMble (UTYpHl OT PYKH M C TPUMEHEHHEM TPOCTHIX
4epTEXHBIX UHCTPYMEHTOB;

BBITMIOJTHATH (BBIHOCHBIC) TJIOCKHE YEPTEXKH M3 PUCYHKOB TMPOCTHIX OOBEMHBIX
buryp: BUI CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS T BPAICHUS;

U3BJICKaTh,  WHTEPIPETHPOBATH W  TMPeoOpa3oBbIBaTh  HHPOPMAIUIO
O TIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX;

OTIEPUPOBATH MOHSITHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHSTH ACHUCTBUS CIIOKCHHS BEKTOPOB, BHIYUTAHUSI BEKTOPOB M YMHOKCHHUS
BEKTOpA Ha YHCII0, OOBSICHATH, KAKUMU CBOMCTBAMH OHH 00JIaIalO0T;

IPUMEHSTH TIPABIJIO TTapaslIe/IeUIe 1a;

OTIEpUPOBATH TIOHATHUSMU: JCKAPTOBHI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpAa, YTOJ MEKIY
BEKTOpaMH, CKAJIIPHOE TPOU3BEACHHEC BEKTOPOB, KOJUTMHEAPHBIC W KOMILIAHAPHBIC
BEKTODBI;

HaxOJIUTh CyMMYy BEKTOPOB W TPOM3BEICHHUE BEKTOpAa HA YHCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJISIPHOE TMIPOM3BEJCHUE, PACKIAABIBATh BEKTOpP IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/laBaTh IUIOCKOCTh YpPaBHCHHEM B JICKapTOBOM CHCTEME KOOPJIWHAT;

MPUMEHSTh TeOMETPUUECKUE (DAKTHI JJIsl PEIICHUS CTEPEOMETPUUECKUX 3aj1ad,
MPEANOJIaralouX HECKOJIBKO I1aroB PEIICHUs], €CJIM YCJIOBHUS MPUMEHEHUS 3aJaHbl
B sIBHOU (popme;

pemarh TPOCTEHITNE TEOMETPUYECKHE 3a/Jaud Ha TMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A;

peraTh 3a7a91 Ha J0Ka3aTeILCTBO MATEMaTHUYECKUX OTHOIICHUN U HAXO0XICHHUE
TCOMETPUYCCKUX BEIUYMH TI0 00pa3laM WM alropuT™MaMm, MPUMEHSS W3BECTHBIC
METO/Ibl IPH PEIICHUH CTaHIAPTHBIX MaTEMAaTUYECKHUX 3a]1ay;

OPUMEHSTh  MPOCTEUINME  TPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUN CTEPEOMETPUUCCKUX 3a71aY;

MIPUBOJNTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KHU3HHU,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

MPUMEHATh TIOJyYCHHBIE 3HAHUS Ha TPAKTUKE: aHAJM3WPOBATH peabHBIC
CUTyallu ¥ TPUMEHSITh W3Y4YCHHBIC TOHATHUS B TIPOILIECCE TIOMCKA PEeIIeHUs
MaTeMaTU4YeCKu CPopMyITMPOBAHHOMN TPOOIEMBI, MOACIUPOBATH PEATbHBIC CUTYAITUU
Ha S3BIKE TCOMETPUH, HCCIEAOBATh IOCTPOSHHBIC MOJEIH C HCIIOJIb30BAaHUEM
T€OMETPUYECKUX TOHATUNA M TEOpEeM, ammapara aiareOpbl, peniaTh MPaKTHUYECKHUE
3aJ1a4y¥, CBSA3aHHBIC C HAXOKICHUEM T€OMETPUICCKUX BEIIMUKH.
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10 KJTIACC
Haumenosanue paznena  [KonudectBo OcHOBHOE coziep>KaHne OcHOBHBIE BUJIBI IEATETBHOCTH
(Temnl) Kypca 4acoB 00yJaroImuXxcs
BBeneHne B cTepeoMeETpHIO 10 OCHOBHBIE NTOHATHUS CTEPEOMETPHUU: AKTYaIu3upoBaTh (HaKThl 1 METO/IbI

TOYKa, IPsSIMasi, IIOCKOCTb,
npocTtpadcTBo. [IpaBuia uzoopaxenus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, MapaieTbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTus: nepecekaromuecs
IUIOCKOCTH, TTEPECEKAIOUINeCs IpsIMast
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOI'PAHHUKAMU,
U300paKeHHEe MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha POEKIIMOHHBIX
yeprexkax. HauanbHble cBeieHUS

0 KyOe 1 mupamMuie, X pa3BEPTKU

1 Moziei. CedeHnst MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

TJIAHUMETPHH, PEICBAaHTHBIC TEME.
IMonyuaTs npeacTaBaeHUs

O MPOCTPAHCTBEHHBIX PUTYpaX,
pazoupath IpoCcTelme mpaBuiia
U300paKeHHsI 3TUX QUTYP.
N300pamxaTh NpsIMyIo U MIIOCKOCTh
Ha pPUCYHKE.

Pacno3naBaTh MHOTOTPaHHMKH,
nupamMuay, Kyo, Ha3pIBaTh UX
AIIEMEHTHI.

JesaTh pUCyHOK Ky0a, MUpaMu/IbI,
HaXOJIUTh OMMOKHN B HEBEPHBIX
HN300paKCHUSIX.

3HAKOMHUTBLCSA C CCUCHUSIMU,

C METOJOM CJI€/IOB; UCII0JIb30BATh
JUTSI TIOCTPOCHMS CEUCHHSI METO]T
CJIEJIOB, KPATKO 3aITMChIBATH IIaru
MOCTPOCHUS CEUCHHUS.
Pacno3HaBaThb BUJI ceueHUS
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Y OTHOIIIEHUH, B KOTOPBIX CEUCHHE
JenuT pedpa Ky0a, HaXOIUTh IIJIOIIA Ib
CCUCHMUSI.

Hcnoab3oBaTh nogo06ue mpu
pelIeHnH 3a1a4 Ha IOCTPOSHUE
CEUYECHUI.

3HAKOMHUTBCH C aAKCHOMAaTUYECKUM
MIOCTPOECHUEM CTEPEOMETPHH,

C aKCMOMaMH CTEPEOMETPHUHI

U CJIEACTBUSMU U3 HUX.
NisocTpupoBaTh aKCHOMBI
pUCYHKaMU U IpUMEpaMu

13 OKpY>Karolie 00CTaHOBKHU

[IpsiMBIE U TIIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuteTIbHOCTH NPSMBIX
Y TIJIOCKOCTEN

12

B3auMHOe pacnonoxeHue npsmbIx
B IIPOCTPAHCTBE: NIEPECEKAOIINECH,
NapaJiyIeIbHbIE U CKPELMBAIOIIUECS
psIMBIE.

[TapannenbHOCTh MPSMBIX

Y TJIOCKOCTEW B IIPOCTPAHCTBE:
napajiyieIbHbIEC MPSIMbIC

B IPOCTPAHCTBE; NapPaLIEIIbHOCTh
TPEX MPSAMBIX; APAJUIEIBbHOCTD
MPSIMOM U TIJIOCKOCTH. Y TJIBI

C COHAIPABIICHHBIMUA CTOPOHAMH; YT OJI
MEXAY NPSIMBIMH B IIPOCTPAHCTBE.

AKTYaIu3upoBaTh (HaKThl K METOJIbI
TJIAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUH.

IlepeuncsiTb BO3MOXKHBIE CITOCOOBI
PaCIIOJIOKCHUS ABYX TPSIMBIX

B IPOCTPAHCTBE, UIUTFOCTPUPOBATH UX
Ha TIpUMEpax.

JlaBaTh onpenesieHue
CKPENIMBAOIINXCS MTPSMBIX,
bopMyTUpOBaThH MPU3HAK
CKPEIIMBAOIINXCS TIPSIMBIX

Y TIPUMEHSTH €TO0 MPHU PEIICHUU
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[TapannenbHOCTH TIIIOCKOCTEM:
napajijiebHbIC TIJIOCKOCTH; CBOMCTBA
NapajiyIeIbHbIX INTIOCKOCTEH.
[IpocTeiinine NpoCTpaHCTBEHHbBIE
(Gurypsl Ha MJIOCKOCTHU: TETPASIP, KYO,
MapaJUICIICIUIIE]T; TOCTPOCHUE
CCUYCHUM

3a/1a4.
Pacno3naBarhb npusMy, Ha3bIBaTh €€
DJIEMEHTBI.

CTponTsh ceueHHs IPU3MBbI

Ha FOTOBBIX YEPTEXKAX.
IlepeyucasiTb BO3MOXKHBIE CLIOCOOBI
B3aMMHOI'0 PACIOJIOKEHUS PAMOU

U IJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPHI U3 PEATbHON KU3HU.
/laBaThb onpejaeieHue
MapaJuIEIbHOCTH MPAMOMN

Y TJIOCKOCTH.

DopMyJHPOBATH PU3HAK
MapaJuIEIbHOCTH IPSIMOU

Y TUNIOCKOCTH, YTBEPKIAECHUE O IPAMOU
[EPECEUYEHUs IBYX TIOCKOCTEM,
MPOXOAIIMX YEPE3 NapalIeIIbHbIE
IIPSIMBIE.

Pemars nmpakTrdeckue 3agauu

HA NIOCTPOCHUE CEYEHUH
MHOT'OTPAHHUKA.

OO0bsACHATD ClTyYan B3aHMHOIO
PAaCIOJIOKEHUS TIOCKOCTEM.

J{aBaTh onpeejeHne MapasieabHbIX
IJIOCKOCTEN; MPUBOIUTH IIPUMEPHI
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W3 pEaJIbHOM )KU3HU U OKPYKAIOIIEH
00CTaHOBKH, WJTIOCTPUPYIOIIKE
MapajuieIbHOCTh MIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA ITapaJUIEIIbHBIX INIOCKOCTEN
MIPY PELICHUU 3a7a4 Ha MMOCTPOCHHUE.
OO0BACHATH, YTO HA3bIBACTCS
MapasuiesIbHbIM NPOEKTUPOBAHUEM

Y KaK BBITIOTHSETCS IPOCKTUPOBAHUE
¢buryp Ha IIOCKOCTb.

HN300paxaTh B napamwieabHOU
MPOEKIWH PA3JTUYHBIE
reoMeTpudecKue (GUrypsl.
MoaeaunpoBarh peaabHbIC CUTyalluU
HAa SI3bIKE TEOMETPUH, UCCIIEIOBATH
IMOCTPOEHHBIE MOJEIN

C UCTO0JIb30BaHUEM I'€OMETPUUECKUX
TTOHSITHM.

Hcnonb30BaTh Mpy peLICHUH 33/1a4
Ha IOCTPOCHUE CEYECHUH TTOHSATHE
MapAJIICTbHOCTH, TPU3HAKHU

Y CBOMCTBA MapauIeIbHBIX TPSIMbIX
Ha IJIOCKOCTH
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[leprieH UKy ISAPHOCTD TIPSIMBIX
U TUIOCKOCTEN

12

[lepneHIUKyIAPHOCTH MPSIMOM

Y IUIOCKOCTHU: NEPIEHIUKYISPHBIC
IpsIMBIE B IPOCTPAHCTBE, MPSMbIC
MapaAJUICIIbHBIE Y IEPIICHIUKYISIPHbBIC
K TJIOCKOCTH, IPU3HAK
MEPIIEHAUKYJISIPHOCTH IIPSAMOMN

Y IUIOCKOCTH, TEOpEMaA O MPSIMOU
NEPIIECHANKYJIIPHOU IIIOCKOCTH
[IepieHauKyIsp U HAKIOHHBIE:
pacCTOSHUE OT TOYKH JI0 TIOCKOCTH,
pacCTOsTHUE OT MPSIMOM 0 IIIIOCKOCTH

AKTYaJIu3upoBaTh (HaKThl U METOIbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

O0BbACHATH, KAKOU yIroJl Ha3bIBACTCS
YIJIOM MEXy NIEPECEKAIOIINMUCS
MPSMBIMU, CKPEIIUBAIOIIIUMUCS
MPSIMBIMU B TIPOCTPAHCTRE.

JlaBaTh onpenesieHue
MEPIICHIUKYJISIPHBIX TTPSMBIX

Y IPSIMOU, IEPIICHIUKYJISIPHOM

K IJIOCKOCTH.

Haxoautsb yribl MeXAy
CKPEIUBAIOIIUMHUCS MPSIMBIMU B KyOe
U TIMpaMu/ie.

IIpuBoauTHL NpUMEPBbI U3 PEATILHON
’KU3HU U OKpYXkKarolel 00CTaHOBKH,
WJUTFOCTPUPYIOLLINE
MEePIECHIUKYJISIPHOCTD MPSIMBIX

B IIPOCTPAHCTBE

U MEPICHANKYISIPHOCTD MPSAMOM

K TJIOCKOCTH.

DopMyJIMPOBATH IIPU3HAK
MEPIEHIUKYJISIPHOCTH MPSIMOM

Y TUIOCKOCTH, PUMEHSITh €ro Ha
MPaKTUKE: OOBSICHATD
MePIIeHIUKYJIIPHOCTh pebpa Kyba

Y IMaroHaJld €ro rpaHu, KOTOpas €ro
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HE COAEPKUT, HAXOUTh JIJIUHY
JIuaroHanu Kkyoa. BeauciasTe BHICOTY
MPABUWIBHOU TPEYTOJBHOU

Y IPAaBUJIBHOM YETHIPEXYTOJIBHOU
nupamMu/ 1o JJIMHaM peodep.

PemiaTpb 3a1a4un Ha BBIYHUCIICHUS,
CBSI3aHHBIE C IEPIICHANKYJIISIPHOCTBIO
MPSMOM U TIIOCKOCTH,

C UCTIOJIb30BAaHUEM [IPU PELICHUU
MJIAHUMETPUUECKUX (HaKTOB

Y METOJIOB.

OOBbACHATD, YTO HA3BIBAIOT
MEPIIEHAUKYJISIPOM U HAKJIOHHOM

Y3 TOYKH K TJIOCKOCTH;, ITPOCKIIMEN
HAKJIOHHOM Ha MI0CKOCTh. OObBSICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TFIOCKOCTH; MEXIY
MapajuIeIbHBIMU IUIOCKOCTAMU; MEXKIY
MPSAMOM Y MApAJUICIIBHOUN €1
TJIOCKOCTBIO; MEXIY
CKPEIIMBAIOIUMUCS TPSIMBIMH.
Haxoauthb 3TH pacCTOSIHUS B IPOCTHIX
ciIy4asix B KyoOe, mupamuse, mpusme.
MopaeaunpoBarh peajabHbIC CUTyalluU
HAa SI3bIKE TEOMETPHUH, UCCIIEIOBATH
MMOCTPOCHHBIE MOJEIN

C HCITOJIb30BAHUEM F€OMETPUUYECKUX
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MMOHSTHH.

HUcnonb30BaTh 1py peLICHUH 3a7a4
Ha MOCTPOCHUE CEUCHU TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJIBHBIX
TPEYTrOJbHUKOB

Y TIIBI MEXKTYy IPSIMBIMH U
MJIOCKOCTSIMHU

10

VYTIIBI B IPOCTPAHCTBE: YOI MEXKTY
IPSIMOM M IJIOCKOCTBIO; IBYTPAHHBIN
yTOJI, IMHENHBIN YTOJI IBYTPAHHOTO
yria.

[leprieHIMKYISAPHOCTH TNIOCKOCTEN:
IPU3HAK NEPIICHIUKYJIIPHOCTH ABYX
mIockocTer. Teopema o Tpéx
NEePIEeHIUKYISIpax

AKTYaJau3upoBaTh PaKThl U METO/IbI
IUTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

JlaBaTh onpeaejieHue yria Mexay
MIPSAMOU U TIIOCKOCTBHIO,
(bopMyIMpOBaTh TEOPEMY O TPEX
NEePHEHANKYJISIpax U 0OpaTHYIO K HEH.
Haxoauts yros Mexay npsiMon

Y IUNIOCKOCTBIO B MHOTOTPAHHUKE,
PAcCTOSIHUE OT TOYKHU 0 NPSIMOM

Ha IUIOCKOCTH, UCTIOJIb3Ys TEOPEMY

0 Tpé€x nmepneHauKyJsipax. [IpoBoaute
Ha YepTexKe NEPHEHAUKYIAP: U3 TOUKU
Ha MPSAMYIO; U3 TOYKH Ha MIIOCKOCTb.
J{aBaThb olpeeseHue ABYTPAaHHOTO
yIJia v €ro 3JieMeHTOB. OOBSICHSITh
PABEHCTBO BCEX JIMHEWHBIX YIJIOB
JBYT'PaHHOTI'O yTJIa.

Haxoauthb Ha yepTexe AByIpaHHbBIN
yToJ1 Ipy pedpe NupaMubl, IPU3MBI,
napajuieenuneaa.
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/laBaTh onpeejieHre yriia MEX1y
TJTIOCKOCTSIMU.

JlaBaTh onpenesieHue

1 (popMyTUPOBATH NPU3HAK
B3aMMHO MEPIECHANKYISPHBIX
IJIOCKOCTEH.

HaxoauTs yribl MEXy IMJIOCKOCTIMU
B KyOe M mupamMuse.

Hcnonb30BaTh Mpy pellIeHUH 3a/1a4
OCHOBHBIE€ TEOPEMBI U METO/IbI
IJIAaHUMETPHH.

MoaeaunpoBarb peajabHbIC CUTyallnU
Ha S3bIKE€ TEOMETPUH, UCCIEA0BATH
MOCTPOCHHBIE MOJICIIN

C UCIIOJI30BaHUEM T€OMETPUUECKUX
MOHSITUIA.

Hcnonb30BaTh Mpy pellieHUH 3a/1a4
Ha MMOCTPOEHUE CEYEHU
COOTHOIIEHHUS B TPSIMOYTOJILHOM
TPEYTOJIbHUKE

MHOrorpaHHuKH

11

[TonATHE MHOTOTpPaHHUKA,

OCHOBHBI€ DJIEMEHTHI MHOTOTPAHHUKA,
BBIIYKJIbIE U HEBBIITYKJIBIC
MHOTOTPAHHUKH; Pa3BEPTKA
MHOTI'OTPAaHHHUKA.

[Ipu3ma: N-yronpHas npu3ma; rpaHu

AKTYaIu3upoBaTh (HaKThl 1 METOJIbI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
NMPOBOAUTH AHAJIOTHM.

JlaBaTh onpeaesieHue
napasuiesienumne;/a, pacno3HaBaTh €ro
BUJIbl U U3y4aTh CBOKCTBA.
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Y OCHOBAHMS MPU3MBI; IpSMast
Y HAaKJIOHHAs IPU3MBbI; OOKOBasI

Y TIOJTHAS TIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npAMOYTOJIbHBIN
napasuleJeuIe ]l ¥ €ro CBOMCTBA.
[Mupamuna: N-yronbHas Nupamusa,
IpaHu ¥ OCHOBAHME MUPAMMU/IBI;
OOKOBas ¥ MOJHAsl TOBEPXHOCTh
MUPAMHU/IBL;, TIPABUIIbHAS U yCEUEHHAS
nupaMua.

DneMeHTHI NPU3Mbl U MTUPAMUBIL.
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSATHE TIPABHIILHOTO
MHOTOTPaHHHKA; IPAaBUIIbHAS ITPU3Ma
Y [IpaBUJIbHAS TUPAMUIA; TPAaBUIIbHAS
TpeyrojbHasi MupaMuaa

U MPaBUIbHBIN TETPasap; KyO.
[IpencraBienune o NpaBUIbHBIX
MHOTOTpaHHUKAX: OKTa3Ap, A0JEKadAP
¥ UKOCAIP.

CummMeTpus B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO TOUKH,
IPSIMOM, MJIOCKOCTH. DIIEMEHTHI
CUMMETPHUH B TUPAMUIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTPaHHHUKAX.

JlaBaThb olpeeneHre MMPaMu/Ibl,
Pacno3HaBaTh BU/bI INPAMUL,
(opmysIpoBaTh CBoOICTBa pEdEp,
I'PAHEN U BBICOTHI PABUIIBHOU
IIUPAMHUJIBI.

Haxoauthb miomagb IIOIHON

1 OOKOBOI MOBEPXHOCTU MMUPAMU/IBI.

/laBaThb onpeae/ieHue yCEUYEHHON
MAPaAMUJIbI, HA3bIBATh €€ AIIEMEHTHI.
DopmMyIMpPOBATh TEOPEMY

O TUIOIA U OOKOBOM MOBEPXHOCTH
MIPaBUJIbHOU YCEYEHHOU TUPAMUBI.
PemaTsb 3a1aun Ha BEIYMCIICHHUE,
CBSI3aHHBIE C MMPaAMUIAMU, a TAKXKE
3a7]a4M HA MIOCTPOCHUE CEUCHUM.
JlaBaTh onpeaeJeHue IpU3Msl,
pacno3HaBaTh BUJIbI IPU3M,
H300paxkaTh IPU3MbI HA YEPTEKE.
Haxoauthb mIomaas moJaIHON WiIN
OOKOBOM MTOBEPXHOCTU MIPU3MBI.
H3yuyars cooTHOLIEHUS Diliiepa
JUTs yncia pédep, rpaHeil v BepIIvH
MHOTOTPaHHUKA.

N3yuats BUIBI TPAaBUIIBHBIX
MHOTOTPaHHHUKOB, UX HA3BAHUS

Y KOJIMYECTBO IPaHEM.
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Beluncnenue 3;1eMeHTOB
MHOTOTPaHHHUKOB: péOpa, TUaroHa,
yrasl. [1nomaas 60KOBOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IPU3MBI, IUIOIIAb OCHOBaHMIA, TEOpEMa
0 O0OKOBOI OBEPXHOCTH MPSMOIL
npu3Msbl. [nomaas 60koBoM
MTOBEPXHOCTU U TOBEPXHOCTH
MPaBUJILHON MUPAaMUJIbI, TEOpEMA

0 TUIOIIA/ I OOKOBOM MOBEPXHOCTH
yCEYEHHOM TUPAMU/IBI

N3yyath cuMMETpHIO
MHOT'OTPaHHUKOB.

OO0BbSICHATDH, KAKHE TOUYKH
HA3bIBAIOTCS] CHMMETPUIHBIMH
OTHOCHUTEJIFHO JaHHOM TOYKHU, IPSIMOI
WJIU TJIOCKOCTH, YTO HA3bIBAIOT
IIEHTPOM, OCBIO MJIH TIJTIOCKOCTHIO
CUMMETPHUH (PUTYPBHI.

IIpuBoaUTH IPUMeEPHI
CUMMETPUYHBIX (DUTYP B APXUTEKTYPE,
TEXHHUKE, TIPUPO/IC.

MoaeaupoBaTh peajabHbIE CUTyallun
Ha SI3BIKE TEOMETPHH, UCCIIE0BATh
MTOCTPOCHHBIC MOJICIIH

C UCITOJIH30BaHUEM T'€OMETPUICCKUX
MMOHSATUH, YCIIOJIb30BaTh MOJ00HE
MHOTOTPaHHUKOB

OO0BbEMBI MHOTOTPAaHHUKOB

IToustue 06 00bEMe. O0BEM
UPaMHUIBI, TIPH3MBI

AKTYaJau3upoBaTh PaKThl U METOIbI
IUIAHUMETPHH, PEIIEBAHTHBIE TEME.
OO0BIACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/IS AHATIOTHUIO

C U3MEPEHUEM TIIOIIAJICHT
MHOT'OYTOJIbHUKOB. @OpMYJIMPOBATH
OCHOBHBIE CBOMCTBAa 0OBEMOB.
N3y4yarhb, BHIBOAUTH (OPMYJIBI
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00BEMa MPSAMOYTOIBLHOTO
napasuielienuneaa, Ipu3Mbl

Y TIAPaAMHUIBL.

Bouruuciasitb 00bEM NMPU3MBI

Y IUpaMUIbl IO UX AJIEMEHTaM.
IIpumeHATH 00BEM 1S pELICHHUS
CTEPEOMETPUYECKHUX 3a7a4 U

JUTSL HAXOXKIEHUSI TEOMETPUYECKHUX
BEJIMYHH.

MopeanpoBaTh pealbHble CUTyallun
Ha S3bIKE T€OMETPHH, HCCIAEAOBATH
MOCTPOEHHBIE MOJIEIH

C UCII0JIb30BAaHUEM I€OMETPUUYECKHUX
MTOHATHI

[ToBTOpEHUE: CEUEHUS,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuennii

B MHOTOTPaHHUKE.

Brruncnenue paccTosHUM: MEXIY
JIBYMSI TOYKAMH, OT TOYKH JI0 IPSIMOM,
OT TOYKH JI0 TNTIOCKOCTH; MEXKIY
CKPENIMBAIOIIMMUCS MTPSIMBIMHU.
Brruucnenue yrios: Mmexay
CKPELIMBAIOIIMMUCS IPSMBIMH,
MEKY NMPSIMOM U TIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKIY
IJIOCKOCTAMU

CTtpouthb ceueHre MHOTOTPaHHUKA
METOJOM CJIEOB.

JlaBaTh onpeaejieHre pacCTOSHN
MeXIy PUTypaMu.

Haxoaurh paccTrosiHue MEXIY
MapajuleIbHBIMU IJIOCKOCTAMM,
MEXK]y IFIOCKOCTBIO U MapaJUIEIbHON
ey MPSIMOM, MEXKITY
CKPEILINBAIOIIUMHUCS NPSIMBIMHU.
CTpouTthb TMHENWHBIN yTOJ
JBYI'PaHHOTO yIJIa HA YepTexe

46



denepanbHas paboyas nporpamma | Matemaruka. 10—11 knaccer (6a30BbIi ypOBEHB)

MHOTI'OIr'paHHUKA 1 HAXOOUTb €T0
BCIIMYNHY.

HaXOI[I/lTL YTIJIbI MCKAY IINIOCKOCTAMMU
B MHOTI'OTpaHHHUKax

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68
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11 KJIACC
HaumenoBanue paznena  [KonuyecTtBo OcHoBHOE coziep>KaHue OcHOBHBIE BU/IBI ICSITEIIBHOCTH
(TemnI) Kypca 4JacoB o0y4Jaronmxcs
Tena BpanieHus 12 Cdepa u map: neHtp, paauyc, AKTYaJIu3upoBaTh (HaKThl U METObI

JMaMeTp; TUIOMIA/Ib OBEPXHOCTU
cdepsl. BzanMHoe pacnonoxxenue
chepbl U IIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; miomaab chepsl.

N306paxenue cepsl, mapa
Ha IUIOCKOCTH.
Ceuenus mapa

IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.

JlaBaTh onpeesieHUsi Cpepol U 11apa,
UX LIEHTpAa, paanyca, TnaMeTpa.
Omnpeaeasitb chepy kak purypy
BpalICHUS OKPYKHOCTH.
HccienoBath B3auMHOE
pacrnosoxeHue cepbl U MI0CKOCTH,
JIBYX cep, HITICTPHUPOBATH 3TO

Ha YepTekax U pUCyHKax.
DopMyJTHPOBATH ONIPEACICHUE
KacaTeJIbHOM MJIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KaCATEIbHOU
IJIOCKOCTH.

3HAKOMUTBCSH C r€0/Ie3NYECKUMU
JUHUSIMU Ha cepe
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[{unuuapudeckas HOBEPXHOCTb,
00pa3yrolye NUINHIPUIECKOM
MOBEPXHOCTH, OCh [IIJTUHAPUIECKOM
noBepxHocTH. LlunuHap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
oOpasyromiasi ¥ 0Ch; IUIOIAIb
OOKOBOI ¥ TOJIHOM MOBEPXHOCTH.
N3oOpaxenue nuinHapa

Ha IJTOCKOCTH. Pa3BépTka nunmuapa.

Ceuenust nunuHApa (MIOCKOCTBIO,
MapaJUICIIbHON WU
MIEPIICHIUKYJISIPHOW OCH LIUJIMHIPA)

OO0BACHATD, YTO HA3BIBAIOT
LUAJIMHPOM, Ha3bIBATh €0 SJIEMEHTHI.
N3yuath, 00bICHATD, KaK OJIYYUTh
HWIMHAP MYTEM BpalllCHUA
MPSIMOYTOJIbHUKA.

BbIBOAMTH, HCIIOJIB30BATH (POPMYJIBI
JUUTS BEIYHCJICHHS TIOMAA OOKOBOM
MOBEPXHOCTH LIUJIUHJPA.

HN3yuarsb, pacno3HaBaTh pa3BEepTKY
HWIMH]IPA.

N300paxaTh HUIMHJIP U €70 CEYCHUS
TTIOCKOCTBIO, TPOXOJIAIIECH YEPE3 €TO
OCb, NTAPAJIICITIBHOU WU
MEPIICHINKYJISIPHON OCH.

HaxoauThb miomamy dTUX CEYCHUI.
MopaeaupoBarh peajabHble CUTyalluU
Ha S3bIKE€ TEOMETPUH, HCCIeA0BATH
MOCTPOCHHBIE MOJCITH

C MCTO0JIb30BaHUEM I€OMETPUUECKUX
MOHSITUMN

Konunueckast HOBEpXHOCTB,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEpILINHA
KOHHUYECKOU MTOBEPXHOCTH.
Konyc: ocHOBaHue 1 BepiinHa,
oOpasyroliias U oCh; IO

OO0BACHATH, KAKOE TEJI0 HA3bIBAIOT
KPYT'OBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTHL.

N3y4yarb, 00bACHATH, KaK [TOIYYNTh
KOHYC IIyTEM BpaLCHUS
IIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA.
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OOKOBOM U MOJIHOM TTOBEPXHOCTH.
VY ceu€HHbll KOHYC: 00pa3yrolme
U BBICOTA; OCHOBAHUS U OOKOBas
MTOBEPXHOCTb.

I/I306pa)KCHI/IC KOHYCa Ha IINIOCKOCTH.

Pa3BépTka KoHyca.

Ceuenus koHyca (MII0OCKOCTBIO,
MapaAJIICITIbHON OCHOBAHUIO,

Y TUIOCKOCTBIO, MPOXOASIIEH
yepe3 BEPILUHY)

MN300paxkaTh KOHYC U €r0 CEUCHHS
IIOCKOCTBIO, IPOXOASALIEH YEPE3 OCh,
Y IUIOCKOCTBIO, NIEPIICHAUKYJIIPHOU
K OCH.

HN3yuarp, pacnio3HaBaTh Pa3BEPTKY
KOHYCA.

BbIBOAUTH, HCTI0JIB30BATH (POPMYJIIBI
JUUISL BBIYUCIICHUS TUTONIaa OOKOBOI
ITOBEPXHOCTH KOHYCA.

HaxoauThb 1miomia iy ceyeHui,
MPOXOISIIMX Yepe3 BEPIIMHY KOHYCa
WJIU TIEPIEHUKYIISIPHBIX €r0 OCH.
OO0BACHATH, KAKOE TEJIO HAa3bIBAETCS
YCEUEHHBIM KOHYCOM.

N3y4yarh, 00bACHATH, KaK €T0
MOJYYUTh MMYTEM BpaILICHUS
MPSAMOYTOJILHOW TpaneuuH.
BbiBOAUTH, NPUMEHATH POpMYITY
JUJIS1 BBIYMCIICHUSI TIJI011a /T OOKOBOM
MMOBEPXHOCTH YCEUYEHHOTO KOHYCa

KoMOuHanus ten BparieHus

1 MHOTOTPAaHHUKOB. MHOTOTPaHHUK,
OMHMCaHHBIN 0KOJI0 cepsl; cdepa,
BIIMCAHHAS] B MHOTOTPAHHUK WA

B TEJIO BpAIICHUS

AKTYaJIu3upoBaTh (HaKThl U METObI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.

Pemate crepeomeTpuyeckue 3a1a4y,
CBSI3aHHBIE C TE€JIAMH BPAILICHUS,
ITIOCTPOEHUEM CEUEHUH TEJI BPALLICHUS,
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C KOMOMHAIIMSIMU TeJI BpallleHUs

Y MHOTOTPAHHUKOB Ha HAXOXJCHUE
r€OMETPUYECKUX BEITUUHH.
Hcnoan3oBaTh IpH pellieHUN
CTEPEOMETPUYECKUX 3a7a4
MJIAHUMETPUUECKUE (PaKThl U METOIbI
3a/1a4M HAa BBIYHCIICHHUE

U JI0Ka3aTeJIbCTBO.

MoaeaunpoBarh peajabHbIC CUTyallUU
Ha A3bIKE TEOMETPUU, HCCIAEA0BATH
MIOCTPOECHHBIE MOJIENIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TTOHATUI

O0BEMBI TENT

[Tonstue 06 00béMe. OCHOBHEBIC
cBOlicTBa 00OBEMOB TEII.

OO0BEM nuIMHIpa, KOHYCA.
O06bEM mapa u moma b chepbl

AKTYaIu3upoBaTh (HaKThl U METOBI
IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
ITPOBOAUTH AHAJIOTHH.

BbiBOAUTH, HCNIOJIB30BATH POPMYJIBI
00BEMOB: TIPU3MBI, IIHIIUH]IPA,
[MAPAMUbI, KOHYCA; YCEYEHHOU
IIAPAMHJIBI M YCEYEHHOTO KOHYCA.
Pemarsb crepeoMerprueckue 3a1auu,
CBSI3aHHBIE C BBIUHUCIEHUEM O0BEMOB.
DopMyJMPOBATH ONIPEACIICHUE
IaPOBOT0 CETMEHTA, IIAPOBOTO CJIOS,
1IapOBOI'0 CEKTOpa.
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IpumeHATH GOPMYITBI
JUTSI HAXOXKICHUS 00BEMOB IIIAPOBOTO
CETMEHTAa, IIIapOBOI'0 CEKTOpa

[TogoOHBIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXKIY TIOMAIMA
MOBEPXHOCTEH, 00bEMaMHU M0 T00HBIX
TEI

Pemarts crepeoMeTpruueckue 3aauu,
CBSI3aHHBIC C 00BEMOM ITapa

U TJIOIIA/IbIO CEpHL.

MoaeaunpoBarh peajabHbIC CUTyallnU
Ha SI3bIKE TEOMETPUH, UCCIICIOBATh
MIOCTPOCHHBIE MOJECIU

C MCTO0JIb30BaHUEM I€OMETPUUECKUX
MMOHSTHH.

AKTYaJIu3upoBaTh PaKkThl U METOIbI
MJITAHUMETPUH, PEJIEBAaHTHBIE TEME,
MPOBOAUTH aHAJIOTHH.

Pemarn cTrepeomeTpuyeckue 3aaaud,
CBSI3aHHBIC C COOTHOIIICHUEM 00BEMOB
Y TTIOBEPXHOCTEHN MOAOOHBIX TeJ

B MPOCTPAHCTBRE.

MopaeaupoBarh peajabHbIe CUTyalluU
Ha SI3bIKE TEOMETPUHM, UCCIIC/IOBATh
MMOCTPOCHHBIE MOJCITH

C MCTO0JIb30BaHUEM I€OMETPUUECKUX
MMOHSTHH

BekTopbl 1 KOOpAMHATHI
B IIPOCTPAHCTBE

10

BekTop Ha mockoctu
U B rpocTtpaHcTse. CrioxeHne
Y BBIYMTAHUE BEKTOPOB. Y MHOXKCHUE

AKTYaJIu3upoBaTh (HaKThl U METObI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTUM.
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BEKTOpA HA 4ncio. Paznoxenne
BEKTOPA IO TPEM HEKOMIJIAaHAPHBIM
BekTopam. [Ipasuio
napajuieienunesaa.

Pemenne 3ana4, CBSI3aHHBIX

C IPUMEHECHUEM IPABUJI IEUCTBUI

C BEKTOPAMH.

[IpsamoyroisibHas cucTeMa KOOpAUHAT
B npocTtpancTBe. KoopauHatel
BekTOpa. [Ipocrenme 3anaun

B KOOpJMHATAX. YTOJI MEXKIY
BekTOpamu. CKanspHoe
IIPOU3BEICHUE BEKTOPOB.
Brruucnenue yrioB Mexay NpsMbIMU
Y IIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOT
IIPU PELICHUU F€OMETPUYECKUX 3a1a4

OnepupoBaThb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

D®opMyIHPOBATH ITPABUIIO
napasuieJIenuneaa rpu CI0KeHUn
BEKTOPOB.

CkiaaapiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
MN3y4yaTh OCHOBHBIEC CBOMCTBA 3TUX
omepanum.

JlaBaThb onpeneneHne npsMoyTOJIbHON
CHUCTEMBI KOOPAMHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAUHATHI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BriBOAUTDH, HCII0JIB30BATH (POPMYTY
JUIMHBI BEKTOPA U PACCTOSIHUS MEXKIY
TOYKAMM.

BripaxkaTrh CKOISIPHOE MPOU3BEICHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIYUCIISITH YTOJI MEXKIY ABYMS
BEKTOpaMu, AByMs MPSAMbIMHU.
Haxoaurthb yrois Mexay npsMoun

Y TJIOCKOCTBI0, YTOJI MEXKIY ABYMSI
TJIOCKOCTSIMU aHAJIUTUYECKUMU
METOJIaMH.

BriBoAUTDH, HCII0J1B30BATH GOPMYJTY
PacCTOSIHUS OT TOYKHU JO INTIOCKOCTH

53



denepanbHas paboyas nporpamma | Matemaruka. 10—11 knaccer (6a30BbIi ypOBEHB)

[ToBTOpEHKE, 0000ILIEHNE 7 OcHoBHble (Urypsl, paxTsl, TeOpeMbl | Pemarts npocteiiiue 3agaun
Y CUCTEMAaTHU3alMsI 3HaHUN Kypca INIaHUMETPpUU. 3a1a4u Ha HAXO0KJ€HUE JIIMH U yTJIOB
IUTAaHUMETPUU U METOJIbI UX B T€OMETPUUYECKUX PUTypax,
pELICHHUS. npuMeHaTh Teopemy [udaropa,
OcHoBHBbIE (PUTYPBI, (AKTBL, TEOPEMBl | TEOPEMbI CHHYCOB U KOCHHYCOB.
Kypca CTepeOMETpHH. 3a1a4u HaxoauTs mioniaab MHOrOyroJIbHHKA,
CTEPEOMETPUU M METOJIbI UX PEIICHHUs | Kpyra.
Pacno3naBath 110,100HbIE PUTYDBI,
HAaXOJIUTh OTHOLLEHUS JUIVH
U IUUTOIIAIEH.
Hcnonb30BaTh npu peIcHUU
CTEpEOMETPUUECKHX 3a/1a4 (PaKThI
Y METOJIbI TUTAHUMETPUHN
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTUKA»

INOACHUTEJIBHASA 3AIIMCKA

VYyeOnublli kypc «BeposSTHOCTb M CTaTHCTHKa» ©0a30BOTO YpPOBHS SIBISIETCS
IPOAODKEHHEM U Pa3BUTHEM OJHOMMEHHOTO ydeOHOro Kypca ©0a30BOro ypOBHSA
OCHOBHOI'O 00111eT0 00pa3oBaHus. Y4eOHbIH Kypc MpeaHazHayeH st GopMUpOBaHUS
y 00y4aromuxcsi CTaTUCTUYECKON KYJIbTYPbl M TIOHUMAHUSI POJIM TEOPUU BEPOSTHOCTEHN
KaK MaTEeMaTHYECKOTO MHCTPYMEHTA /I U3YUYEHHUS CIydailHbIX COOBITHM, BEIUYUH U
nporieccoB. [lpu wm3ydenun ydeOHOro Kypca 00OramaioTcs MpeaCTaBICHUS
00yJarommxcs 0 METoax MCCIEAOBaHN N3MEHYHBOTO MUPA, PA3BUBACTCS TOHUMAaHNE
3HaYUMOCTU U OOILIHOCTH MaTEMaTHYECKUX METOJOB IO3HAHMSI KaK HEOTbEMJIEMOU
YaCTHU COBPEMEHHOT'O €CTECTBEHHO-HAYyYHOTO MUPOBO33PEHUSI.

Copepxxanne yueOHOTO Kypca HampaBlIeHO Ha 3aKperuieHUe 3HAHHM, TOTyYeHHBIX
IpU W3YYeHHH Kypca Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHWsA, U HAa Pa3BUTHE
NPEICTaBICHUNA O CIyYalHBIX BEIMYMHAX U B3aMMOCBS3SX MEXIY HUMH Ha Ba)KHBIX
IpUMepax, CIOKEThl KOTOPBIX IOYEPIHYTHl W3 OKpyKawllero mupa. B pesynbrare
y oOyuarommuxcs JOJDKHO  cOpPMHUpPOBATbCS  MpEINCTaBiIeHHME O  Haubosee
yHOTPEOUTENBHBIX U OOIIMX MATEeMaTHYECKUX MOJIEISIX, UCTIOIb3yEeMbIX U OTIHCAHUS
AHTPOTIOMETPUUECKUX U JeMOrpapuuecKux BEJIHMUNH, TOTPEIIHOCTEN B PA3IMYHOTO PO
U3MEPEHUSX, JJIMTEIBHOCTH  O€30TKa3HOM  paboThl TEXHUYECKUX  YCTPOMCTB,
XapaKTePUCTHK MAacCOBBIX SIBJIEHUI U MPOLIECCOB B OOIIECTBE.

B cooTBeTcTBMM C YyKa3aHHBIMH IEIsIMH B CTPYKType Y4ueOHOTO Kypca
«BepoaTHOCTh M CTaTUCTUKA» JJI YPOBHS CpeiHero odiero oopa3oBanus Ha 0a30BOM
YPOBHE BBIJCNICHBI CIIEAYIOIINE OCHOBHBIE coOfAepXkaTelbHble JMHUU: «CiyyaiiHble
COOBITHS U BEPOATHOCTHY, «CiTydaifHbIe BETMYUHBI M 3aKOH OOJBIINX YHCET.

Baxnyro 9acth y4eOHOro Kypca 3aHMMaeT HW3Y4YCHHE TEeOMETPUYECKOTO W
OMHOMHUAJIBHOTO PACIpPENEICHU U 3HAKOMCTBO C MX HENPEpPHIBHBIMU aHAJIOTAMU —
NOKa3aTeIbHBIM U HOPMAJIbHBIM paclpeeICHUSMU.

Conepxxanue nuHUU «CilydailHble COOBITUS M BEPOATHOCTH» CIIYXKUT OCHOBOM
it GOPMUPOBAaHUSL TPEACTABIECHUH O pacCHpeeNeHUd BEpPOSTHOCTEH MEXITy
3HAYCHUSIMHU CIy4YailHBIX BEIMYMH, a TakKXKe dTa JUHUS HeoOxonuMa Kak Oasa
JUISL M3YYEHHs 3aKOHA OONbIIMX YHCeNl — (yHIaMEHTAJIbHOTO 3aKOHa, JCHCTBYIOLIErO
B IpHpoJie U OOIIECTBE U HMMEIOLIEro MaTeMaruyeckyio ¢opmanuzanuio. CaM 3aKoH
OONBIIMX YHCEN TpenjaraeTcsi B O3HAKOMHUTEIHHOW ¢opMe ¢ MHHUMAIbHBIM
UCTIOJIb30BaHUEM MaTEeMaTUYECKOTO opMalii3Ma.

Tembl, cBSi3aHHBIE C HEMPEPBHIBHBIMU CIYYalHBIMU BEJIWYUHAMH, AKIEHTUPYIOT
BHUMaHUE O0Yy4arolMXcs Ha ONMHUCAHUU U U3YyUEHUU CIyYalHBIX SBJICHUH C MOMOUIbIO
HenpephIBHBIX  QyHKIUH. OCHOBHOE BHHMMAHUE YIENAETCS IOKa3aTeJbHOMY U
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HOPMAQJILHOMY  pacrlpeAefieHUsIM, TPH OTOM MPEAINOJIAaraeTcsi O03HAKOMHTEIBHOE
U3y4eHHEe MaTepraia 0e3 JoKa3aTeIbCTB MPUMEHIEMBIX (DaKTOB.

OO1iee 4YKMCIO YacOB, PEKOMEHJIOBAHHBIX JIJIsI HW3Y4YEeHHs Y4eOHOro Kypca
«BepositHOCTh M cTaTUCTHKA» — 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hezelo),
B 11 kmacce — 34 gaca (1 gac B Heel0).

COAEPKAHUE OBYYEHUA

10 KJIACC

[IpeacraBinenre JaHHBIX C TMOMOIIbIO Tabmuy u  guarpamm. CpenaHee
apupmMeTnyecKoe, MeIMaHa, HauOoJIbIlIee U HAaUMEHbIIIee 3HAUCHHUSI, pa3Max, TUCIIEPCHUS
U CTaHJapTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB.

CrnydaiiHple SKCHEPUMEHTHI (OMBITHI) W Cly4dalHble COOBITHS. DIJIEMEHTApHBIC
coObITHsl  (Mcx0nbl). BeposTHOCTH ciydailHOro CcoOOBbITHS. bBau30CcTh YacToThl U
BEPOSATHOCTU COOBITHI. CiydyaliHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObITUSIMU. BeposSITHOCTH COOBITHI B OMBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH.

Onepauun Hajg COOBITUAMU: TepeceueHue, OOBEIUHEHHE, MPOTUBOIOJIOKHBIC
coObITHs. Jlnarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEM.

VYcioBHasE BEPOSITHOCTb.  YMHOXKEHHE BEPOSATHOCTER. JlepeBo  CiiydailHOTO
skcrepumenTa. @opmylia MoaHOM BepossTHOCTU. HezaBucumbie COOBITHSI.

KomOunaropnoe mpaBuio ymHOxeHus. I[lepecraHoBku u dakropuan. Ywucio
coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6mHoma HeroToHa.

bunapHbIil ciayyaliHbIl ONbBIT (MCHOBITAHHME), ycnex M Heynaya. HeszaBucumele
ucnbiTanusd. Ceprsi HE3aBUCUMbBIX UCTIBITAHUN 10 EpBOTO ycnexa. Cepust He3aBUCUMBIX
ucnelTaHui beprym.

Cnyudaiinas BennuuHa. Pactipenenenne BeposiTHOCTel. [luarpamma pacripeneseHus..
[Ipumepsl pacnipeienieHtii, B TOM YUCIE, TEOMETPUUYECKOE U OMHOMUATILHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIIYYAUMHBIX BEJIMYUH: MAaTE€MaTHUYECKOE OXKUIAHWUE,
JIUCIIEpCHsT U CTaHIAApTHOE OTKJIOHEHHWE. lIpuMepsl mpuMeHEeHHs MaTeMaTU4eCKOIO
OXXMJAHUS, B TOM UHCJIE B 3aJa4yaxX W3 IOBCEIHEBHOW >W3HU. MareMaTudeckoe
OXuJaHue OWHApHOW CllydallHOM BeNMYMHBI. MaTemMaTHuueckoe OXXHJIAaHUE CyMMBbI
CIIy4alHBIX BEJIIMYMH. MaremaThyecKoe OKHIAaHWE U AUCIEPCUs I€OMETPUYECKOro U
OMHOMUABHOTO paclpeieIeHH.

3akoH OONBIIMX YUCENT U €0 POJib B HayKe, Mpupoje u oodmectBe. BriOOpouHbIit
METO]I UCCIIEIOBAHUM.

[Iprmeppl  HENpephIBHBIX  CIy4aWHbIX BeIW4uH. [loHATHE O TMUIOTHOCTH
pacnpeneneHus. 3ajadd, MNPUBOAAIIME K HOPMaJbHOMY pacnpeneneHuro. [lonsarue
O HOPMAJIbHOM PacCIIpEEICHUN.
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HPEAMETHBIE PE3YJIbTATBI

K konity o6yuenus B 10 kiacce oOyJaromuiicsi HOJTYIUT CICAYIOIINE MPEIMETHBIC
pE3yIbTaThI:

YUTATh U CTPOUTH TAOIUIIBI U IUATPAMMBI;

OMepUpoOBaTh TMOHATUSIMHU: CpelHee apuMeTH4YecKoe, MeIuaHa, HauOoJbIIee,
HaWMEHbIIIee 3HAUYEHUE, pa3Max MacCHBa YHCIIOBBIX JaHHBIX;

OTepUpPOBATh MOHATUAMHU: CITyYalHBIN SKCIEPUMEHT (OTBIT) U CITy4aliHOE COOBITHE,
AJIEeMEHTapHOE COOBITHE (3JEMEHTAapHBIA HMCXOJ) CIYyYaHOTO OMbITa, HAXOIUTh
BEPOSITHOCTH B OIBITAX C PABHOBO3MOXXHBIMH CITyYaWHBIMU COOBITHUSIMU, HAXOIUTh U
CpPaBHUBATh BEPOSTHOCTH COOBITUN B U3yUEHHBIX CITyYalHbBIX SKCIIEPUMEHTAX;

HaXoauTh U (OPMYJIUPOBATH COOBITUS: MepeceueHue U OOBEIUHEHUE JTaHHBIX
COObITUM, COOBITHE, MPOTHUBOMOJIOKHOE JAHHOMY  COOBITHIO,  IOJIb30BAThCS
quarpaMMmamu Jisepa u GopMyJioi ClIoKeHHUsT BEpOSITHOCTEN TP PELICHUU 3a/1a4;

OTICpUPOBATh TOHATUSMHU: YCJIOBHAS BEPOSTHOCTh, HE3aBUCHMBIC COOBITHSI,
HAXOJIUTh BEPOSTHOCTH C TOMOIIBIO TpaBUIa YMHOXEHHUS, C IOMOIIbIO JepeBa
CJIy4alHOTO OIIBITA;

NPUMEHATh KOMOWHATOPHOE TIPaBWUJIO YMHOXKEHUS TIPH PEIICHHH 33]1ad,;

OTIEpUPOBATh TMOHATHUSMH: WCIBITAHWE, HE3aBUCHMBIC HWCIBITAaHUS, CEpHs
UCITBITAHUM, YCIIEX U HEeyJa4a, HAaXOAUTh BEPOSITHOCTHA COOBITUH B CEPUN HE3aBUCUMBIX
UCITBITAaHUH JI0 TIEPBOTO yCIIeXa, HAXOAUTh BEPOSITHOCTA COOBITHI B CEPUU MCTIBITAHUN
bepuymu;

OTICpUPOBATh TOHATHSAMH: CIydaliHas BEIMYMWHA, PACIIPEACIICHUE BEPOSTHOCTEH,
JUarpaMMa pacrpeiesieHus.

K koniry oOyuenus B 11 kiiacce 00y4aromuics MoyquT CISTYIOIINE MPEIMETHBIC
pE3yIAbTaThI:

CpPaBHMBATH BEPOSTHOCTU 3HAYECHUH CIIy4YalHOMN BEJIMYUHBI 10 PACTIPEIEICHUIO WIH
C IOMOIIBIO IUarpamm;

ONEpUpPOBATh MOHATUEM MATEMATHYECKOTO 0XKUIAHMS, IPUBOJINUTH MPUMEPHI, KaK
IPUMEHSAETCS  MAaTEMaTUYECKOE  OXHMJIAHHME  CIIy4ailHOM  BEIWYMHBI  HAXOIUTh
MaTEeMaTUYECKOE 0’KHUJIaHUE 10 TAHHOMY PaCIIpEEIICHHUIO;

UMETh TPEJCTABICHHUE O 3aKOHE OOJIBIINX YHCE;

MMETH NPEJICTABIEHNE O HOPMAJIbHOM PacHpeIEICHUN.
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10 KIIACC
HaunmenoBanue paznena | KonuuectBo OCHOBHOE cOZIep>KaHKE OcHOBHBIE BUJIbI AEATEIBHOCTH
(Temnl) Kypca 4acoB oOyyJaronmxcs
[IpencraBieHue JaHHBIX 4 [IpencraBieHune JaHHBIX C IOMOIIBIO N3BaexaTs nHGOPMAIUIO U3 TAOIHIL
Y ONIUCATENIbHAS CTATUCTUKA Tabnui u quarpamm. CpenHee U UarpamMM, MCIoJIb30BaTh TaOIHUIIbI
apudpMeTHIeCKoe, MeIMaHa, Y IAarpaMMbl U1l IPEACTABICHUS
HauOoJIbIIIee U HAUMEHBIIIEE CTaTUCTUYECKUX JAHHBIX.
3HAYEHHUs, pa3Max, JUCIIEPCHs, Haxoaurthb onucarenbHbIe
CTaH/IAPTHOE OTKJIOHECHUE YU CIIOBBIX XapaKTEPUCTUKU TAHHBIX.
HaOOpOB BoeiaBUraTb, KpUTHKOBATH TMIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHYHMBOCTH
u onpenenstonux e€ pakropax
City4aiiHbI€ OIBITHI 3 CrygaitHble SKCIEPUMEHTHI (OTIBITHI) BoiesssiTe Ha IpUMepPax CllyyalHbIe

U CIy4YaifiHbIe COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMHU
PJIEMEHTAPHBIMU UCXOJaMU

U CITyJaHbIE COOBITHSI.
DneMeHTapHbIe COOBITHUS (MCXOIbI).
BeposiTHOCTB Ciy4aifHOro COOBITHSL.
BepositTHOCTH COOBITHI B OTIBITaX

C pPaBHOBO3MOKHBIMHU
9JIEMEHTaPHBIMU COOBITHSIMH.
[Ipaktrueckas pabora

COOBITHS B OMTMCAHHOM CITy4aiiHOM
OIIBITE.

DopMyJaUPOBATH YCIOBUA TPOBEICHUS
CJIyYalHOTO OIBITA.

Haxoautb BEpOSITHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOKHBIMU
HCXOJaMHU.

MoaeaupoBaTh ONBITHI

C pPaBHOBO3MOYXHBIMH 3JIEMEHTAPHBIMU
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MCXOJIaMU B XO/I€ MTPAKTUIECKON
paboThI

Omnepanuu HajJ COOBITUSIMU,
CJI0’KEHUE BEPOSATHOCTEN

Omneparuu Haj COOBITUSMU:
nepeceveHue, 00beAMHEHNE COOBITHH,
IIPOTHUBOIIOJIOKHBIE COOBITHUS.
Juarpammel Ditnepa. Dopmyna
CJIOKEHMS BEPOSATHOCTEN

Hcnoab3oBaTh quarpammel Jitiepa

U CJIOBECHOE OMMCAHUE COOBITHIA

1151 hOPMYJIMPOBKHU M M300pasKeHUS
0o0OBeIMHEHUS U TIepECeUeHUs COOBITHH.
Pemars 3agaum ¢ UCNOIB30BaHUEM
(bOpMyIIBI CIIOKEHUS BEPOSATHOCTEHN

Y CcII0BHAsI BEPOSITHOCTD,
JIEPEBO CIIYYANHOTO OIBITA,
dbopmyIia noaHOM
BEPOSITHOCTU

Y HE3aBUCHUMOCTh COOBITHIM

VY cii0BHas BEpOSTHOCTh. Y MHOKEHUE
BEPOSTHOCTEN. [[epeBO CiaydaitHOTro
akcriepumenTa. opmyiia MoJIHOU
BeposiTHOCTU. HezaBucumebie COObITHS

Pemars 3agaum Ha HaxX0XKICHUE
BEPOSATHOCTEU COOBITHI, B TOM UHCIIC
YCJIOBHBIX C IIOMOIIBIO I€peBa
CIIy4allHOTO OMbITA.

Onpenensitb HE3aBUCUMOCTb COOBITUI
1o ¢opmyJie U 1O OpraHu3aluu
CJIIy4allHOTO OIbITa

DneMeHThl KOMOMHATOPUKHU

KomOunaropHoe mpaBuiio
yMHOXkeHus. [lepectanOBKM

u daktopuan. Yucio coueTaHui.
Tpeyronbauk Ilackais. @opmyna
o6unoma HeroToHa

HUcnonb30BaTh NPaBriio yMHOKEHUS
JUJISL TIEPEYUCIICHUS COOBITHI

B CIIy4alHOM OIIBITE.

Moab3oBaTbest popMyioin

U TpeyrosbHUKoM [lackans

JUTSL OIIPEIeNICHUs Y CIla COYETaHU !

Cepuu nociie1oBaTeIbHBIX
HCIIbITAHUM

bunapHbIi cityyaliHbINA OIIBIT
(ucrbITaHueE), ycrex U Heyjaya.
Hesasucumele ucneiranus. Cepust
HE3aBHCUMBIX UCIIBITAHUH 10 IEPBOTO

Pa30uBaTh CII0KHBIE SKCTIEPUMEHTHI
Ha OTAE/IbHBIC UCTIBITAHUS.
OcBanBaTh NOHATHS: UCIIBITAHUE,
cepusi He3aBUCUMBIX UCTIBITAHUI.
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ycnexa. Cepust HE3aBUCUMBIX
VCTIbITaHuN bepHyIum.
[IpakTuueckas padota

C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINI]

IIpuBoauTh NpUMepskI cepui
HE3aBUCUMBIX UCIIBITAHUIA.
Pemiats 3aga4u Ha TOMCK
BEPOSTHOCTEH COOBITHI B CEpUH
WCHBITAHUN JI0 TIEPBOTO yCIexa

Y B CEpUSIX UCHBITAaHUN bepHyu.
N3yuaTs B X01€ NIPAKTHYECKON
padoThI C UCMOJIB30BAHUEM
AJIEKTPOHHBIX TaOJIUI] BEPOSTHOCTH
COOBITHH B CEpUSIX HE3aBUCHUMBIX
VCTIBITAHUI

CityyaiiHbl€ BEJIMYUHBI
U pacrnpeneneHus

Ciy4aiiHast BETMYMHA.
Pacnpenenenne BeposTHOCTEN.
Huarpamma pacnpenenenus. Cymma

" ITPOU3BCACHUC CJ'Iy‘-I&fIHBIX BCJINYHH.

[Ipumepsl pactipeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
U OMHOMHAJIBHOE

OcBauBaTh NOHATHUS: CIIyyalHas
BEJIMUMHA, paclpeiesieHue, Tabuia
pacrpeneneHus, [uarpamma
pacrnpeneseHusl.

IpuBoauTh NpuMepbI
pacnpeenieHuid, B TOM YUCTIe
r€OMETPUYECKOr0 1 ONHOMHUATILHOTO.
CpaBHuUBATB pacrpeeieHus
CIIy4alHbIX BEJIMYNH

HaxoauTh 3Ha4€HUS CyMMBI

H IMTPOU3BCACHUA cnyqaﬁme BCJIMYHH.

Crtpoutsb u pacno3HaBarhb
reoMeTpUYECcKoe 1 OMHOMHUAIbHOE
pacrpeneneHme
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[ToBTOpEHME, 0000IIEHNE, 5 OmmcaTrenbHast CTaTUCTHKA. IToBTOPATH N3yUYEHHOE
cUCTeMaTH3alHs 3HaHUI CityyaiiHble ONBITH U BEPOSITHOCTH Y BBICTPAUBATh CUCTEMY 3HAHHUI
CIy4aiHbIX coObITHH. Oniepanuu Ha T
COOBITUSIMH. DIEMEHTHI
KOMOWHATOPUKHU, CEPUH HE3ABUCUMBIX
HUCIIBITAaHUN
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJTIACC
HanmeHnoBanue pasnena  |KosmuecTtso OcHOBHOE cozepkanne OcCHOBHBIE BUJIBI IESATEIBHOCTH
(TemnI) Kypca 4acoB o0ydJaronuxcs
MaremaTnyeckoe OKu1aHue 4 [Ipumepb! nprMeEHEHNS OcBauBaTh [NOHATHE MATEMATUYECKOTO

CIIy4alHOW BEJIUYUHBI

MaTeMaTUYECKOTO OKHUIAHUS
(cTpaxoBanue, JIoTEpeEs).
MaremaTu4eckoe 0’K1UJaHUE CyMMBbI
CIIyYalHbIX BEJINYMUH.
MarteMaTHuecKkoe OKugaHue
r€OMETPUYECKOTro U OMHOMHUATILHOTO
pacrpeeneHuit

OKHJIaHHUS.
IIpuBoauTH 1 00CYKAATH TPUMEPHI
MIPUMEHEHUSI MAaTEMaTUYECKOTO
OKHJIaHUS. BeIuucisaTh
MaTeMaTUYECKOE OKUJIaHHUE.
Hcnoab3oBaTh NoHsATHE
MaTeMaTUYECKOTO OKUIAHUS U €TO
CBOWCTBA MPU PEIICHUHU 3a/1a4.
HaxoanTh 1o u3BeCTHBIM PopMyIam
MaTeMaTUYECKOE OKUJAHUE CYMMBbI
CIIy4alHbIX BEJIMYMH.

HaxoauTtsb 1o u3BecTHBIM (popMyiam
MaTeMaTUYECKHUE OXKUIaHUS CITydailHbIX
BEJINYMH, UMEIOIIUX T€OMETPUUECKOE

1 OMHOMHUAJILHOE pacipe/ieIeHHs
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Jucnepcus u cTaHIapTHOE
OTKJIOHCHUE CIIy4YalHOU
BEJINYMHBI

Jucnepcnst u ctaniapTHOE
OTKJIOHEeHUE. Jlucniepcun
reOMETPUYECKOTO U OMHOMHUATBHOTO
pacnpeeneHus.

[TpakTiueckas padorta

C UCIIOJIb30BaHUEM DJIEKTPOHHBIX
TabJInIL

OcBauBaTh OHATHS: JUCHIEPCHS,
CTaHJAPTHOE OTKIIOHEHNE CITy4YallHOU
BEJIMYMHBI.

HaxoauTs nucnepcuto

II0 PACIIPENEIICHHUIO.

HaxoanTh 110 U3BECTHBIM opMyIam
JUCIIEPCUIO0 TEOMETPUYECKOTO

¥ OMHOMHAJIBHOTO PACTIPEIEIICHHS,

B TOM YHCJIE B XOJI€ IPAKTUYECKON
paboTHI C UCTOIB30BAHUEM
AIIEKTPOHHBIX TaOJIUII

3aK0H OOJIBIIUX YHCET

3akoH OosbiuX ynces. BeiOopouHbIii
METOJ UCCIICTOBAHUI.

[IpakTrueckas pabora

C UCTIOJIb30BAaHUEM DJICKTPOHHBIX
Ta0JIHII

3HAKOMHUTBCS C BLIOOPOYHBIM METOJIOM
WCCJIEIOBAHUS] COBOKYITHOCTH TAHHBIX.
N3yuaTh B X0/1€ MPAKTUUECKON PaOOTHI
C UCIIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JIHI] TIPUMEHEHHE BEIOOPOUYHOTO
METO/Ia UCCIIEIOBAHMS

HenpepsiBHBIE CiTyyaliHbIE
BEJIMYUHBI (pacipeieNieHus )

[Ipumepsl HeNpEPBIBHBIX CITyYaUHBIX
BeJIMYMH. DYHKIUS TJIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTth NOHATH: HENIPEPBIBHAS
ClIy4yaiiHasl BEJIMYMHA, HEMIPEPHIBHOE
pacnpezenenue, QyHKIUS MII0THOCTH
BEPOSITHOCTH.

IIpuBOaAUTH IPUMEPHI HEPEPHIBHBIX
CIIyYalHbIX BEJINYUH.
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HaxoauTb BEpOSITHOCTH COOBITHIA
10 JaHHOW (QYHKIINH TIJIOTHOCTH, B TOM
YHCJIe PABHOMEPHOTO paclpeiesIeHus

HopwmansHoe pacnpenenenue 2 3anaun, npuBOAAIIKE K HOpMaIbHOMY | (OcBamBaTh MOHATHSA: HOPMAJILHOE
pacnpezeneHuto. OyHKIUS pacnpe/esieHue.
IUIOTHOCTU ¥ CBOKMCTBA HOPMAJIbHOTO Bbies11Th 110 ONHMCAaHUIO CITydaliHbIe
pacnpeeneHus. BEJIMUMHBI, pacrpeeéHHbIE
[TpakTuaeckas padota 0 HOPMaJLHOMY 3aKOHY.
C UCTIOJIb30BAaHUEM AIIEKTPOHHBIX [IpuBoauThL NpUMeEpPHI 337124,
TaOIIHI IPUBOJAIINX K HOPMaJIbHOMY
pacnpenenenuo. Haxonuts yncioBbie
XapaKTePUCTUKU HOPMAJIbLHOTO
pacmpezesieHus 0 U3BECTHBIM
dhopmyam.
Pemars 3a1a4u, CBsI3aHHBIC
C IPUMEHEHHEM CBOWCTB HOPMaJILHOTO
pacnpeneneHu, B TOM YUCIIe
C UCTIOJIb30BAHUEM AIICKTPOHHBIX
TaOJIALL
[ToBTOpEHUE, 00001IEHNE 19 [IpeacraBieHue JaHHBIX C TOMOUIIBIO [ToBTOPSTH N3YYEHHOE U BHICTPAUBATH

U CHCTEMATHU3AIINA 3HAHUN

Ta0JHIl U TUarpaMm, OmucaTeIbHas
CTaTUCTHUKA, OTIBITHI

C PaBHOBO3MO>KHBIMU
AJIEMEHTaPHBIMU COOBITUSMH,
BBIYHCIICHUE BEPOSTHOCTEHN COOBITHIA

CUCTEMY 3HAHUU
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C MpUMeHeHueM GopMy

U rpauuecKuX METO/I0B
(koopuHaTHAs TIpsiMast, IEPEBO,
nuarpaMmma Jusepa), cioydaiHble
BEJINYMHBI U PACIIPEACIICHUS,
MaTeMaTHYECKOE 0KUTAHUE
CIIy4allHOW BEJIUYUHBI

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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