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OdenepanpHas pabovas mporpamMma To ydeOHOMY TmpeameTy «MaTtemaTuka»
(6a3oBBIN ypoBeHB) (MpeameTHas o0macTh «MaTtemaTnka U nH(pOpMaTHKa») BKITFOYACT
MOSICHUTENBHYIO 3aIMCKY, COJIepKaHUE O0yUCHHUSI, INTAHUPYEMbIE PE3yJIbTaThl OCBOCHHUSI
IIPOTPaMMBI [0 MaTEMATUKE, TEMATUYECKOE TUIAHUPOBAHNUE.

[TosicHuTeTbHAS 3aMMCKa OTPAYKAET OOIIHE IS U 3a7a4 U3YUEHUS MAaTEMaTUKH,
XapaKTEPUCTHKY TICHXOJOTHUECKUX TPEANOCHIIOK K €€ HM3YYCHHIO OO0Y4aroIMMUCH,
MECTO B CTPYKType ydeOHOro TIuiaHa, a TakKe MOAXOJAbl K OTOOpYy COIepKaHMUS,
K OTIPEJICIICHHUIO IJIAHUPYEMbIX PE3YJIbTAaTOB.

Conepxanne OOydYeHHS PACKPBIBACT  COJCPXKATEIbHBIC JIMHUH, KOTOPHIC
npeiaraloTes st 00s3aTeIbHOTO M3Y4YeHHS B KaXKIOM KJIacce Ha YPOBHE CPEIIHEro
o61ero oOpazoBaHusI.

[TnanupyemMble pe3yabTaThl OCBOCHHSI MPOTPAMMBI IO MaTeMaTHKE BKIFOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh MEPHOJ OOYyYCHHsS] Ha YPOBHE
CpemHero o0Iero oO0pa3oBaHUsA, a TaKKe MPEAMETHBIC IOCTIKEHHUS O0YyJaromerocs
3a KaXJIbIi TOJ1 OOy4EeHUs

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 MaTemMaTUKE Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUs
paszpaborana Ha ocHoBe PI'OC COO ¢ yuéToM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
NPEABABISIEMBIX K MaTEeMaTHYECKOMY OOpa3oBaHHUIO, M TPAAMIMN POCCHICKOTO
oOpazoBanusi. Peammzarusi mporpamMmbl MO0 MaTE€MaTHKE OOECIEYMBAET OBJIAJICHUE
KIFOUEBHIMA ~ KOMIIETCHIIMSIMU, COCTaBISIONIMMH  OCHOBY IS  CaMOPa3BHUTHS
U HEMPEPHIBHOTO OOpa30BaHUS, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATENILHOTO PA3BUTHSI IMYHOCTH O0YUYaIOIIHUXCA.

B nporpamme mo maremaTuKe Y4TEHBI UJIeW U MOJoKeHus KoHienuu pa3BuTHs
MaTemarudeckoro oopaszoBanus B Poccuiickoit @eneparuu. B cooTBeTCTBUY C Ha3BaHUEM
KOHIICTIIIUY, MaTeMaTH4eckoe oOpa3oBaHME JOHKHO, B YaCTHOCTU, MPETOCTABIISITH
KOKJIOMY 00y4aromeMycsi BO3SMOXKHOCTh JIOCTHKEHUSI YPOBHS MaTeMAaTHUECKUX 3HAHUH,
HEOOXOMMOro JUIsl JalbHEWIeH yCIelHOM KU3HU B oo1iecTBe. IMeHHO Ha pelieHne
ATOM 3aJ1ayyl HalleJIeHa MPOoTrpaMmMa Mo MaTeMaTruKe 0a30BOT0 YPOBHHI.

B snoxy uudposoii tpanchopmaiuu Bcex chep UemoBEUECKON MeATETLHOCTH
HEBO3MOXKHO CTaTb O0Opa30BaHHBIM COBPEMEHHBIM UeJOBEKOM 0e3  0Oa3oBoi
MaTEeMaTU4YECKON TOJITOTOBKHU. Y3Ke B IIKOJIC MAaTEMAaTHKa CITY>KUT OTIOPHBIM MPEAMETOM
JUIST W3Y4YEHUsS CMEXHBIX JUCIMIUIMH, a B JKU3HM TIOCIIC IIKOJIBI peaJbHOU
HEO0OXOMMOCTBIO CTAHOBHUTCSI HETIPEPHIBHOE 00pa30BaHUE, YTO TPEOyeT MOTHOICHHON
0a3oBoii 00II€00Pa30BaTEIBHOM MOATOTOBKH, B TOM YHCJIE W MaTEMaTHYECKOH. DTO
0OyCJIOBIIGHO T€M, YTO B HalllM JHH PacTET YHCIO CIEIUaTbHOCTEH, CBS3aHHBIX
C HETIOCPEICTBEHHBIM MPUMEHEHUEM MATEMATHKU: U B cpepe SIKOHOMHKH, U B OU3HECE,
U B TEXHOJIOTUYECKUX 00ACTAX, U JaXKe B TyMaHUTapHbBIX chepax. Takum oO6pazom, Kpyr
oOydJarormmxcsi, I KOTOPBIX MaTeMaTWKa CTAaHOBUTCS 3HAYMMBIM TPEIMETOM,
CYILIECTBEHHO PACIIUPSIETCA.
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[IpakTiyeckasl MONE3HOCTh MAaTEMATHKU OOYCJOBIIEHA TeM, YTO €€ MpPeaMETOM
SBIISIIOTCSA (DyHIaMEHTaIbHBIC CTPYKTYPBI HAIIETO MHpA: MPOCTPAHCTBEHHBIC (DOPMBI U
KOJIMYECTBEHHBIC OTHOIIEHHUS OT MPOCTEHIINX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM
OTBITE, JI0 JOCTAaTOYHO CJIOXKHBIX, HEOOXOMWMBIX JUISS Pa3BUTHS HAYYHBIX U
TEXHOJOTHUECKUX WaeH. be3 KOHKPETHBIX MaTeMaTH4YeCKUX 3HAHUW 3aTpPyIHEHO
MOHMMAaHUE TPHUHIUIIOB YCTPOMCTBA ¥ HWCIOJB30BAHKUS COBPEMEHHOW TEXHUKH,
BOCTIpUATHE U HMHTEpIpeTalus pa3HOOOpa3HOW COIMAIBbHOM, HSKOHOMHYECKOM,
nomuTH4Yeckod — mHpopmarmmu, ManodPQPEeKTHBHA  IOBCEIHEBHAS  IMpaKTHYECKas
nesTenbHOCTh. KaxkioMy 4enoBeKy B CBOEH KM3HHU MPUXOAUTCS BBHITIOIHATE 1OCTATOYHO
CJIOKHBIC PACUEThI U COCTABJIATH HECJIOKHBIC aJITOPUTMBI, HAXOIUTh HY)KHBIE ()OPMYJIBI
U MPUMCHATHh WX, BIAJACTh MPAKTUUECKUMH MPUEMAMHA TE€OMETPUICCKUX M3MEPCHHUNA U
MOCTPOCHUHN, YUTaTh HHQPOPMAIUIO, MPEACTABICHHYI0 B BUAY TaOJHI], IuUarpamm
u rpaduKOB, XKUTh B YCIOBHUSAX HEOINPEACIEHHOCTH U TIOHHUMATh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITHM.

OnHOBpEMEHHO ¢ pacuiupeHreM cep MPUMEHEHHsS MAaTeMaTUKU B COBPEMEHHOM
oOmiectBe Bc€ 0Oojee BaXHBIM CTAHOBUTCS MaTeMAaTHYECKUW CTUIb MBIIUICHUS,
MPOSIBJISIIONIUICS B ONpENeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wuzyueHus
MaTEeMaTUKH B apceHaj] MPUEMOB U METOJIOB MBIIUJICHUS YEOBEKA €CTECTBEHHBIM
00pa3oM BKIIOYAIOTCSI MHAYKIUS U JEAYKIHsI, 0000IIeHNe U KOHKPETU3AIIHS, aHATIU3 U
CUHTE3, Kiaccudukanus U cucremarusanus, abcrparupoBanue u aHayiorusi. OOBEKThI
MaTEeMaTHYECKUX YMO3AKIIOUEHWH, TIpaBWJIa WX KOHCTPYHPOBAHHS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKUX  IOCTPOCHUM,  CIIOCOOCTBYIOT  BBIPAOOTKE  yMEHUS
dbopmynpoBaTh, 0OOCHOBBIBATH W JIOKA3bIBaTh CYXKICHUS, TEM CaMbIM Pa3BHBAIOT
JIOTUYECKOe MBIIUIeHHEe. MaTteMaTuke MPUHAICKUT BeAylias poib B (OPMUPOBAHUU
QITOPUTMUYECKOW KOMIIOHEHTHI MBIIUJICHUS W BOCIUTAaHUU yYMEHHUH JCHCTBOBATh
10 33/IaHHBIM QJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC W KOHCTPYHUPOBATH HOBBIC.
B nmnporecce pemieHus 3amad — OCHOBHOM y4eOHOM JAESATEIBLHOCTH Ha ypoKax
MaTEMaTHUKH — Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAAHAS CTOPOHBI MBITUICHHUSI.

OOyuenne mMaTemMaTnke MAaET BO3MOXKHOCTh Pa3BUBATh y OOyUaAIOIIUXCS TOUYHYIO,
paIlMoOHAIBHYI0O U MH(POPMATHUBHYIO PeYb, YMEHHE OTOMpaTh HAmOOJee MOIXOISIINE
SI3BIKOBBIC, CHMBOJHMYECKHE, TpadUyecKue CpeACTBA I BBIPAXEHHS CYXICHUU U
HATJISAHOTO X MPEICTaBICHHUS.

HeoOxoaumbiM KOMIIOHEHTOM 00IMIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SIBIISIETCS 00IIIee 3HAKOMCTBO C METO/IaMU TIO3HAHUSI ICHCTBUTEILHOCTH, TIPECTABICHNE
0 TIpeAMETe W METOJIe MaTeMaTHKHU, €r0 OTIMYUS OT METOJOB ECTECTBEHHBIX U
TYMaHUTAPHBIX HAayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MaTeMaTHUKUA ISl PEeIIeHUs
HAYYHBIX W MPUKJIAJHBIX 33a4. TakuM 0Opa3om, MaTeMaTH4eckoe o0pa3oBaHHE BHOCUT
CBOI1 BKJIaJ B (hOpMUpOBaHHE OOIIEH KyIbTyphl YeIOBEKa.

N3ydyeHne MaTreMaTUKU CIIOCOOCTBYET SCTETHUYECKOMY BOCIHUTAHHUIO YEJIOBEKA,
MOHMMAHUI0 KPAacoThl M U3AIMIECTBA MAaTEMaTHYECKUX PAaCCyKIEHUH, BOCHPHUITHIO
reOMEeTPUUECKUX POPM, YCBOCHHIO HJIEU CUMMETPHUHU.
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[IpuoputetnpiMu 1iensiMu o0ydeHus matemaruke B 10—11 kiaccax Ha 6a30BOM
YPOBHE SIBJISIFOTCS:

(dopMupoBaHHE IEHTPAIbHBIX MATEMaTHUYECKUX TMOHATUH (YUCIIO, BEIMYMHA,
reoMeTpuueckas (Qurypa, MepeMeHHas, BEpOATHOCTb, (PYHKIIHA), 0OECHEUUBAIOIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHMs 00y4arOIINXCS;

HOJBEJCHUE OOy4aroluXcsd Ha JOCTYIIHOM JMJii HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKHA U OKPY’KAIOIIEro MUPA, TOHUMAHUE MAaTEMAaTUKH KaK 4acTh
oO11ell KyJIbTYphl YEJIOBEUECTBA,

pa3BUTHE MHTEIUICKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHHS,
MHTEepeca K U3YYEHHUIO MAaTEMaTUKH;

(dopmupoBaHre (DPYHKIIMOHAIBHOM MaTEeMaTUYECKOM TIPaMOTHOCTH: YMEHHS
pacro3HaBaThb MAaTEMaTUYECKHUE AaCMEKThl B PEAIbHBIX JKU3HEHHBIX CHUTYyalHsIX
U TpU U3YYEHUU JIPYrUX YYEOHBIX IHIPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH WU
3aKOHOMEPHOCTEH, (OpMyIUpOBaTh MX Ha S3bIKE MaTEeMaTUKH U CO3/1aBaTh
MaTeMaTUYECKUe MOJIENH, NPUMEHATh OCBOCHHBI MaTeMaTHMUeCKUW  ammapar
JUISL pelIeHHs MPaKTUKO-OPUEHTUPOBAHHBIX 3aj]ad, MHTEPIPETHUPOBATh M OLIEHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

OcHOBHBIMU JIMHUSMU cojaepkanus matematnku B 10-11 kmaccax SIBASIOTCS:
«Hucna u BBIYHCICHUDY, «Anredpay («Anredpandeckue BBHIPAKECHUS», «YpaBHEHUS U
HEepaBeHCTBa»), «Hauana maremaTnueckoro ananuzay, «I eomerpus» («I'eomerpuueckue
burypsl u ux cBoiicTBay, «M3MepeHue reoMeTpUYeCKUX BEIUYHUHY), «BeposiTHOCTh U
CTAaTUCTUKa». JlaHHbIE JUHUM PAa3BUBAIOTCS NApAJIENbHO, KaXKJas B COOTBETCTBHH
C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT JIPYroil, a B TECHOM KOHTAaKTe
u B3aumonercTBuu. Kpome 3Toro, ux OOBEIMHSET JOTMYEecKas COCTaBIISAIONIAs,
TpaJAMLIMOHHO MPUCYIIAasi MaTEMAaTHUKE U MPOHU3BIBAOIIAS BCE MATEMAaTHUYECKUE KYPChI U
coaepxkarenbHbie TUHUU. ChopmynupoBanHoe B ®I'OC COO TtpeboBaHue «BlaJIcHUE
METOAMH JI0Ka3aTelIbCTB, aJrOPUTMaMHU pEIICHHs 3adad, yMeHUe (POpMyIHpOBATH
omnpenereHusi, aKCUOMbl M TEOPEMbl, NPUMEHSATh HX, MPOBOAMUTH JOKa3aTeJIbHbIC
paccyXJieHus B XOJie¢ pEUIeHHs 3a/lay» OTHOCUTCA KO BCEM Yy4eOHbIM Kypcam, a
dbopMHpOBaHUE JOTHYECKUX YMEHHUM pachpenensieTcss Mo BCceM TrojaM oOydeHus
Ha ypOBHE CPEIHET0 00111ero 00pa3oBaHus.

B cootBerctBUM ¢ ®PI'OC COO Marematuka siBIsieTCS 0053aTebHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBanus. [Iporpammoil mo maremartuke npeaycMaTpUBaeTCs
u3ydyeHue ydyeOHoro mpeamera «MartemaThka» B paMKaxX TpEX y4eOHbIX KypCOB:
«Anrebpa M Hauyajga MaTeMaTH4yeckoro aHamuza», «['eomerpusi», «BeposTHOCTH U
cTaTucTUKay. DOPMHUPOBAHUE JIOTUYECKUX YMEHHUH OCYIIECTBISETCS Ha MPOTSHKEHUU
BCEX JIeT OOy4YeHHs] Ha ypOBHE CpeAHero oOiiero oOpa3oBaHMs, a AJIEMEHTHI JIOTHKH
BKJIFOYAIOTCS B COJIEp>KaHUE BCEX HA3BAHHBIX BhIIIE yU€OHBIX KYPCOB.

Ob11ee yuCIo 4YacoB, pEeKOMEHI0BAHHBIX ISl U3y4eHUs MateMaTtuku — 340 yacos:
B 10 xmacce — 170 gacoB (5 wacoB B Hegemo), B 11 kmacce — 170 gacoB (5 uacos
B HEJICIIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p3,30BaHI/I$I HaIIPpaBJICHO
Ha JOCTHIXXCHHC 06ytlaIOHII/IMI/ICSI JIMYHOCTHBIX, MCTAIIPCAMCTHLIX H IPCAMCTHBIX
O6p&30BaTeJH>HBIX PE3YIIbTATOB OCBOCHUA y‘I€6HOI‘O npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare u3ydeHus MaTeMAaTUKH Ha YPOBHE CpPEAHEro o0Iero oOpa3oBaHMs
y oOyuaroierocst Oyayt chopMupOBaHbl CIEAYIONNE TUYHOCTHBIE PE3YJIbTaThl:

1) rpakaIaHCKOTro BOCIIUTAHMSA:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3MIMK OOYyYaroIerocs Kak aKTHBHOTO H
OTBETCTBCHHOTO YJCHA POCCHICKOIrO OOINECTBa, MPEICTABICHUE O MaTEMAaTHYCCKUX
OCHOBaX ()YHKIIMOHMPOBAHUS PA3JIUUHBIX CTPYKTYP, SIBICHUH, TPOIEAYP TPasKIaHCKOTO
obrrecTBa (BBIOOPHI, OMPOCH U JAPYroe), YMEHHE B3aMMOICHCTBOBATh C COLMAIbHBIMU
UHCTUTYTAaMHU B COOTBETCTBHMHU C MX (PYHKIUAMHU M Ha3HAUCHUEM;

2) MAaTPMOTHYECKOT0 BOCITUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHIMCKOM Tpa)KTaHCKOM HWISHTHYHOCTH,  YBaKCHUS
K MPOIUIOMY M HACTOSIIEMY POCCHMCKOM MAaTEMaTUKH, LEHHOCTHOE OTHOIICHUE
K JIOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCHUHUCKOW MATEMATHYECKOM IIKOJIBI,
HCIIOJIb30BaHUE ATUX JTIOCTHIKEHUM B IPYTUX HAayKaxX, TEXHOJIOTHAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCHIMCKOT0 Hapoaa, CPOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHHUA, AITHUYECKOTO IIOBEIEHUS, CBA3aHHOTO C MPAKTHYECKUM
IPUMEHEHUEM JOCTHKEHUW HAayKH U JESATEIBHOCTBIO YUYEHOIO, OCO3HAHHWE JIMYHOIO
BKJIaJla B IOCTPOEHHE YCTOWYMBOTO Oy IyILIErO;

4) 3¢TeTHYeCKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHME K MHUpPY, BKIIOYasg DOCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHHUM, pacCyKIeHUH, BOCIPUUMUYHBOCTD
K MaT€éMaTUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCNUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSATh MAaTEMAaTHUYECKHWE 3HAHUSI B HMHTEpecax
3I0pOBOro M 0e30macHOro oOpas3a >KU3HU, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY
37I0pOBbIO  (3I0POBOE MHUTaHWE, COAJaHCUPOBAHHBIM PEXHUM 3aHITUH W OTABIXA,
peryisipHas pu3nyeckasi akTUBHOCTb), (PU3UYECKOE COBEPLICHCTBOBAHUE MPU 3aHATUSIX
CIIOPTUBHO-03/I0POBUTEIILHOM JAEATEIBHOCTHIO;

6) TPyA0BOr0 BOCTIMTAHUSA:
TOTOBHOCTh K TPYAY, OCO3HAaHUE IIEHHOCTH TPYIOIIOOUS, HHTEPEC K Pa3InYHbIM
chepam npodecCHOHATBHON NIEATEIbHOCTH, CBA3aHHBIM C MAaTeMaTUKON U e
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NPWIOKEHUSIMA, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymieit mpodeccun
U PEaM30BbIBaTh COOCTBEHHBIC J>KW3HCHHBIC IUIAHBI, TOTOBHOCTH W CIIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOpa30BaHUIO HA MPOTSHKCHUH BCeH JKH3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PCIICHUH MPAKTHYCCKUX 3aJad MaTEMaTHYCCKOM
HaIpPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHMSA:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKOU KyIbTYPHl, TOHUMAHHUE BIUSHUS COIIMAIBHO-
YKOHOMHYECKHUX MPOIIECCOB Ha COCTOSHUE MPUPOTHON U COMATBHON CPEJIbl, OCO3HAHHE
r100ambHOTO  XapakTepa HKOJOTHMYECKUX TpoOJieM, OpHCHTAalHUs Ha MPUMCHEHHE
MaTeMaTHUECKUX 3HAHWW JUIsl pelieHWsl 3ajad B OO0JAacTH OKPYXKAIOMIEH Cpelbl,
IUTAHUPOBAHKE TIOCTYIKOB M OICHKH WX BO3MOXKHBIX IMOCICIACTBHHA JIJII OKPYIKAIOMICH
Cpenbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMA:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAyKU U OOLIECTBEHHOM NMPAKTUKH, TOHUMAHUE MAaTEMaTUYECKON HAyKU Kak
cdepbl UeI0BEYECKON AESITeIbHOCTH, 3TAllOB €€ pa3BUTHSA M 3HAYUMOCTHU JIJISl Pa3BUTHUSA
LUBWIM3AIMY, OBJIAJCHUE S3BIKOM MaTEeMaTMKd M MaTeMaTHYEeCKOM KyJbTYpou
KaK CpEICTBOM  IO3HAHMS  MHUpPAa, TOTOBHOCTh  OCYIIECTBIATh  HPOEKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B pesynbTaTte ocBOSHUS IPOrpaMMbI IO MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
o0pa3zoBaHus y oOydaromierocsi 0yayT copMUpPOBaHbI METaNpeAMETHBIE PE3yJIbTaThl,
XapaKTEPU3YIOIIUECS OBIAJCHUEM YHUBEPCAIbHBIMH TO3HABATEIHLHBIMHU JCHCTBUAMH,
YHUBEPCATbHBIMA ~ KOMMYHUKATUBHBIMH  JICUCTBHSIMH W YHUBEPCATbHBIMU
PEryIsTUBHBIMU JIEHCTBUSIMH.

ITo3HaBaTeIbHbIe YHUBEPCAJIbHbIE YYeOHbIE HeiCTBUS
ba3oBble Joru4yeckue AeHCTBUA:

BBISIBJISITH M XapaKT€pU30BaTh CYIIECTBEHHbIC IPU3HAKA MAaTEMaTHYECKUX
00BEKTOB, MOHATUN, OTHOUIEHUH MEXAYy NOHATHUAMHU, (HOPMYIUPOBATH OIpEaAesICHUs
NOHATUH, YCTaHABIMBATh CYIIECTBEHHbIM TMpPHU3HAK  KIAacCU(UKALMU, OCHOBaHUSA
JUTst 0000IIIEHUsT U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIN3a,;

BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPA30BBIBATH CYKJICHUS: YTBEPAUTEIIbHbIE
U OTpULIATETIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIKE, YCIOBHBIE;

BBISIBJISIT MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M MPOTUBOPEUUS
B (¢akrax, [aHHbIX, HAONIOACHUSX W YTBEPXKIECHUSAX, Mpejaratb KpUTEPUU
JUISl BBISIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYMH;

JIeNaTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U NHIYKTUBHBIX
YMO3AaKJIFOUYEHUH, YMO3AKJIOUCHUH 10 aHAJIOTUH;
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MPOBOJIUTH CAMOCTOSTEIBLHO JIOKA3aTeILCTBA MATEMATHYCCKUX YTBEPIKICHUMA
(mpsiMble W OT TPOTHUBHOTO), BBICTPAWBATh aApPTYMEHTAIMIO, MPUBOAHWTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BHIBOIBI;

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHusi, BEIOMpAaTh HAauOoJee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBatreJbCKHe 1eCTBUA.

WCMOJIb30BaTh BOIPOCHI KAaK HCCIEAOBATEIILCKUM HWHCTPYMEHT ITO3HAHHS,
(bopMyIHUPOBaTh BOMPOCH], (PUKCHUPYIOIINE MPOTHBOPEUHE, MPoOIeMy, YCTaHABIUBATh
HMCKOMOE M JJaHHOE, (HOPMHUPOBATH TUIIOTE3Y, API'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBICHMS, IpoIlecca,
BBISIBJICHUIO 3aBUCMOCTEH MEXKTy 00BEKTaMHU, SIBICHUSAMU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (hopMynHpoBaTh O0O0OOIIEHHUS M BBIBOABI 110 pPe3yjbTaTaMm
MPOBEJAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIIEHUBATh JOCTOBEPHOCTH MOJTYYEHHBIX
pe3yJbTaTOB, BRIBOJAOB M OOOOIICHUI;

IIPOTHO3UPOBATh BO3MOKHO€ pPa3BUTHUE TMPOLIECCA, a TAaKXKE BBIJBUTAThH
MPEIIOIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Padora ¢ undpopmanumeii:

BBISBJISITH 1e(DUIUTHI MH(OPMALIUHY, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOIIPOC
U JJI peuIeHus 3a/1auu;

BbIOMpaTh WMH(OPMALMIO W3 HCTOYHUKOB PAa3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBATh U WHTEPHPETUPOBATH MH(MOPMAIMIO PA3TUYHBIX BUIOB U (QopM
IIPE/ICTABIICHNUS;

CTPYKTYpUpOBaTh HH(GOPMALIMIO, MPEICTaBIATh €€ B pa3iMuHbIX (opmax,
WTIOCTPUPOBATH TpadUuecKy;

OLICHHMBATh HAJA&KHOCTh MH(POPMALMU MO CAMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KpUTEpHUsIM, CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIEe JeCTBUSA:

BOCIPUHUMATh U (OPMYJIHUPOBATh CYXACHHUS B COOTBETCTBHU C YCIOBUSIMHU
U 1eJISIMU OOILIEHUs, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEUICHHS 3a/1a4l, KOMMEHTHPOBATh
MOJTyYEHHBIN pe3yJIbTaT;

B X0/A€ OOCYXIEHHUs 3a/JaBaTb BONPOCHI IO CYIIECTBY OOCYKIAa€MOM TEMBI,
poOJIeMbl, pelaeMoi 3a/1adu, BBHICKA3bIBATh HJCH, HAIlEJICHHBIC Ha MOWCK pPEIICHHUS,
COMOCTABJIATh CBOM CYXIEHUS C CYXICHHSIMH JPYTMX YYacTHHUKOB JHAJIora,
oOHapyXHBaTh pa3IMuUe U CXOJCTBO MO3ULIUN, B KOPPEKTHOU (opme popMyarpoBaTh
pa3HOIIacusi, CBOM BO3PAKECHUS;

NPEJCTaBIATh PE3yNbTaThbl PEUICHHUs 3a7aud, JKCIEPUMEHTa, HCCIEIOBAHUS,
IPOEKTa, CaMOCTOATENbHO BBHIOMpaTh (HOpMAT BBICTYIUIEHUS C Yy4€TOM 3ajad
NpEe3eHTAIMU U 0COOEHHOCTEH ayTUTOPHH.
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PerynsitTuBHble YHHBeEpPCAJIbHbIE Y4eOHbIe TeMCTBUS
Camoopranusanus:

COCTABJISITh ILJIaH, AJITOPUTM PEIICHUS 3a/1a4i, BEIOMPATH CIIOCOO PEIICHHS C yUETOM
UMEIOIIUXCSL PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTbh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOUW MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

BIIQZICTh HABBIKAMH ITO3HABATEIBHON pedICKCUM KaK OCO3HAHHUSI COBEPIIACMBIX
JNEUCTBUA U MBICIUTENbHBIX MPOIECCOB, WX PE3ylbTaTOB, BIAACTh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIA TPOIECCa W Pe3ysibTaTa PEeHIeHUS MaTeMaTHYeCKOU
3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBHIE MOTYT BO3HHKHYTH IPU PEIICHWW 3aadH,
BHOCUTh KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX,
HaWJCHHBIX OIMHUOOK, BEISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJbTaTa IEIU M YCIOBUSIM, OOBICHATH MPUUMHBI
JOCTHXKEHUS WM HEJOCTHKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OITHOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHAas1 1eATEIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUAYAIHLHON pabOThI
Opy  pEelIeHWH Yy4eOHBIX 3a7ay, MNPUHUMATh IIeJIb COBMECTHOM JEesTEIbHOCTH,
IUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOM pabOThl, pacmpenensaTbh BHUILI PadoT,
JIOTOBApUBATHCA, OOCYX JaTh TPOIECC W pe3ylbTrar paboThl, 0000maTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpyNmoBbIX ¢Gopmax paboTel (0OCykIeHus, OOMEH MHEHHUI,
«MO3TOBBIE MITYPMBI» U UHBIE), BHITIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPJUHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIa/la B OOIINIA
MPOJYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE PE3yNbTaThl OCBOCHHS MPOTPAMMBI IO MaTeMaTWKe Ha 0a30BOM
YPOBHE Ha YpOBHE CpeJIHEro 0011ero 00pa3oBaHus MPeACTaBIEHBI M0 roJaM 00yUYeHus
B paMKaX OTJACJIbHBIX YYEOHBIX KYypCOB B COOTBETCTBYIOIIMX pa3feiax MpOTrpaMMBbI
110 MaTEMAaTHKE.
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OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A>»

MNOACHUTEJIBHAA 3AIITUCKA

VYuebHsbIil Kypc «Anredpa U HayaJla MaTEMAaTUYECKOTO aHaU3a» SABJISIETCS OJHUM
U3 HauOoJsiee 3HAYMMBIX B MPOrpaMMe CpPEIHEro oO0mero oOpa3oBaHUs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH 00ECTeYMBaET MHCTPYMEHTAIbHYIO 0a3y Uid M3Y4YeHHs] BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JApPYyrodl CTOpPOHBI, (OPMHUPYET JOTHUECKOEe
U a0CTpakTHOE MBIIUICHUE O0YYalolUXCsli Ha YpOBHE, HEOOXOJAMMOM JJisi OCBOCHUS
y4eOHBIX KypcOB MH(OPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTU. B pamkax
yueOHOro Kypca «AinreOpa M Hadaja MaT€MaTHYECKOro aHaiu3a» oOydaroluecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAYKHU, KOTOpask pOpMYyJIHPYET CBOU
JOCTHKEHHSI B MaTEMaTUUYECKOI (opme.

VY4eOHbIil Kypc anreOpbl U Hauajl MaTEMaTHYECKOTO aHAJIM3a 3aKJIabIBAET OCHOBY
JUIsl YCHEIIHOTO OBJAJICHUS 3aKOHAMU (PU3MKH, XUMHH, OHOJOTUH, TOHUMAHHUS
OCHOBHBIX  TEHJCHLUMA JKOHOMUKM M  OOILIECTBEHHOW  U3HHU, I0O3BOJIAET
OPUEHTHPOBATbCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX,

YBEPEHHO HMCIOJIb30BaTh WX B MOBCEAHEBHOM XM3HH. B TOXe Bpemsi OBIlaJieHUE
aOCTpaKTHBIMU U JIOTUYECKU CTPOIMMU MaTEMaTHUYECKUMU KOHCTPYKLHSIMU Pa3BUBAET
YMEHUE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH YTBEPXKICHHS,
UCIIOJIb30BaTh 0000IEHNe ¥ KOHKPETH3aluio, a0CTparupoBaHWE U aHAJOTHIO,
(dbopMHUpyeT KpeaTUBHOE U KPUTUYECKOE MBILIUIEHHE. B X0/1€ n3yuenus anreOpbl 1 Havam

MaTeMaTUYECKOT0 aHaJIN3a Ha YPOBHE CPeITHEro O0IIero oopa3oBaHusi 00yJyaroniuecs
MOJIYYArOT HOBBIA ONBIT PELICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOATEIBHOTO OCTPOECHUS

MaTEMaTUYECKUX MOJIEJIEH pealbHbIX CUTYallMi U UHTEPNPETALUU MOTYyYEHHbIX
pELIeHM, 3HAaKOMATCSA C MpUMEpaMu MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE,
HAayKe U B UCKYCCTBE, C BBIJAIOIIMMHUCS MAaTEMAaTHYECKUMH OTKPBITHSIMU M X aBTOPaMH.

VYyebHbll Kypc anredpbl 1 Havyajl MaTEMaTHYEeCKOTo aHaiu3a o0Jaaaet
3HAYNTEIBHBIM BOCIUTATEIbHBIM IMOTEHIMAJIOM, KOTOPBIM pEaqu3yeTcsl Kak 4epe3
y4eOHbII MaTepHall, CIOCOOCTBYIOIIUNA (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK
U 4epes3 crnenupuky ydeOHOM AesTeIbHOCTH, TPEOYIoIed caMOCTOsITEIbHOCTH,
AKKYpaTHOCTH, IPOAOJKUTEIBHON KOHIIEHTPAlM BHUMAHUS U OTBETCTBEHHOCTHU

3a [OJIyYEHHBIN pe3yibTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayajllaM MaT€MaTHYEeCKOro aHaln3a
JCKUT IEATEIbHOCTHBIA MPUHIUIT 00YYEHUSI.

B cTpykType nporpammsl no ajnreOpe v HauajaaMm aHalIu3a BBIACTSIOTCS CIeIyIOIINe
colepkaTelbHO-METOAMUEeCKue JuHUU: «Yucna u  BbluMciIeHUs», «DyHKIUU U
rpadukn», «YpaBHEHHS UM HEpaBeHCTBa», «Hauama maTeMaTHYecKOro aHaIHM3ay,
«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEpKATEIbHO-METOJUYECKUE JIMHUU
U3y4aloTCsl Ha NPOTSHKEHMHM JBYX JIET OOy4YeHHsl Ha YpOBHE CpEIHEro oOIero
o0Opa3oBaHUsl, €CTECTBEHHO JIOTOJHISA APYT Apyra U MOCTETIEHHO HACHIIIASICh HOBBIMU
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TeMaMu U pasnenamu. J{aHHBIM yuyeOHBIH KypC SIBIISIETCS MHTETPATUBHBIM, MOCKOJIBKY
o0BeIMHsET B ceOe CoJep)KaHUE HECKOJbKUX MAaTEMaTU4EeCKUX AMCLHUILUIMH: anredpa,
TPUTOHOMETPHSI, MATEMATHYECKUIM aHAIIN3, TEOPUs MHOXKECTB U apyrue. [Io mepe toro
KaK oOydJaromuecs OBJaJIeBalOT BCE Oojiee MIMPOKHUM MaTeMAaTUYECKUM ammaparom,
y HHUX TIIOCJEI0BaTENbHO (OPMHUPYETCS M COBEPLUEHCTBYETCS YMEHHUE CTPOUTH
MaTEMaTUYECKYI0 MOJENIb PEAJIbHOW CHUTYyallMd, HNPUMEHATHh 3HAHUA, IIOJTYYCHHbIE
B yueOHOM Kypce «Anredpa W Hadajga MaTEeMaTHMYECKOTO aHalIHM3ay, IS PElIeHUs
CaMOCTOSITENIBHO  COPMYJIUMPOBAHHOM  MaTeMaTH4YecKOM  3ajauu, a  3aTeMm
MHTEPHPETUPOBATH MOJIYYCHHBINA PE3YIIbTAT.

CopnepxxarenpHo-MeTOaMYECKass JIMHUAA «YMciia W BBIUKCICHUS» 3aBEpPIIACT
(OopMHpOBaHNWE HABBIKOB HCIIOJIB30BAHUS JIEUCTBUTENIBHBIX YHCE, KOTOpPOE ObLIO
HAyaTO Ha YPOBHE OCHOBHOTro oOmiero ooOpazoBanus. Ha ypoBHe cpemHero oOiiero
oOpa3zoBaHMs 0c000€ BHUMAaHUE yensieTcsl GOPMUPOBAHUIO MPOYHBIX BEIUNCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0d HCIOJb30BaHUE pa3idUYHbIX (OPM  3alucu
JEUCTBUTEIBHOTO YHMCIIA, YMEHUE PALMOHAIBHO BBITOJIHATH ACUCTBUSA C HUMHM, J1€JIaTh
OPUKHUJKY, OLEHUBATh pe3yibTar. OOydaromuecs MOMydaroT HaBBIKM MPUOIMKEHHBIX
BBIYMCJICHU, BBIMIOJHEHUS JCHCTBUM C YUCIaMU, 3alIMCAHHBIMU B CTaHIApTHOU dopme,
VCITOJIB30BAHUSI MaTEMAaTHYECKUX KOHCTaHT, OLIEHUBAHMS YACIIOBBIX BBIPAKEHU.

ConepxxarenbHass  JUHUS ~ «YpaBHEHHS W HEPABEHCTBA»  pealu3yercs
Ha TPOTSHKEHUU BCETO 00YUYEHUsI HAa YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl, TOCKOJIBKY
B KaXJOM pa3fesie IporpamMmbl MPEIyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3a1ad.
OOyuaroiuecs: OBJIaICBAIOT PA3IUYHBIMU METOAAMH PEIICHUS LEJIbIX, pAallMOHAIBHBIX,
UPPaLMOHAIBHBIX, TOKA3aTEbHBIX, JOrapu(MUUECKUX U TPUTOHOMETPUIECKUX YPABHEHUH,
HEpPaBEHCTB U UX cucteM. [lomydeHHble yMEeHHs KCTIONB3YIOTCS IPU UCCIIEA0BAHUN (DYHKIUIA
C TMOMOILIBIO MPOU3BOAHOW, PEUICHUH MPUKIAAHBIX 3a/Jad W 3a7a4 Ha HaXOXKIACHHE
HauOONbIINX M HAUMEHBIIWX 3HAaYeHUM (QyHKuuM. JlaHHas coxepkareiabHas JMHUA
BKJIIOYAET B ce0sl Takke (OpMHUPOBAHME YMEHHI BBINOJHATH PACUEThI MO (Popmyiiam,
npeoOpa3oBaHusl LIETbIX, PALMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUUYECKHUX
BBIPOKEHUM, a TakXKe BBIPAXXEHHH, colep)Kallux cTerneHu u jorapudmsel. braromaps
U3YYEHHUIO anredpandyeckoro Marepuana MpPOUCXOAUT  JajbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOTO MBINIICHUS 00yYarommxcs, GOPMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX PAaCCyKJI€HUW, pabOThl C CUMBOJIBHBIMH (OpMaMu, MpPEACTABICHHUS
3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BUJI€ PABEHCTB U HEPABEHCTB. ANredpa npejaraer
3 PeKTHBHBIE HHCTPYMEHTHI JJISl pEIICHUS TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/1a4,
HarJIAHO JEMOHCTPUPYET CBOU BO3ZMOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeTOoAMYeCcKass JHMHUA  «DyHKIMM U TpaduKW»  TECHO
neperyieTaeTcs ¢ IPYyrMMH JIMHUSIMU y4eOHOTro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  NOCJIENOBATEIIBHOCTh  M3Y4Y€HHs  marepuana. l3yueHume  cTeneHHOW,
MOKa3aTeIbHOM, JIOTapU(PMUUIECKON U TPUTOHOMETPUUYECKUX (DYHKUUN, UX CBOMCTB U
rpadukoB, HUCHOAb30BAaHUE (YHKUMHA s pelieHus 3anad W3 APYrux y4eOHBIX
IPEIMETOB U PEAIbHOM KU3HHM TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAJIU30M, TaK U

12



denepanbHas padbodas mporpamma | Maremaruka. 10—11 kimaccsr (6a30BBIi ypOBEHB)

C peleHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMAHUE YACNIAETCS
(dbopMHPOBaHNIO YMEHHSI BhIpaxaTh (POpMyJiaMy 3aBUCUMOCTH MEXKY Pa3IMuYHbIMU
BEJIMYMHAMU, UCCIIEJIOBATh MOJy4YeHHbIE (YHKIUH, CTPOUTHh MX Tpaduku. Martepuan
COJIEp>KaTENbHOM JIMHUY HAIEJICH Ha Pa3BUTHE YMEHUHN U HaBBIKOB, MTO3BOJISIOIINX
BBIp@XaTh 3aBUCUMOCTH MEXKIY BEIMYUHAMH B Pa3TUYHON opMe: aHATUTUIECKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnocooCcTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBIIIIEHUS, CTIOCOOHOCTH K 0000IIEHNUIO 1 KOHKPETU3AIIUN, UCTIOJIb30BAHUIO aHATIOTHH.
CopepxarenpHass suHui «Hagama wmarematudeckoro aHanmusa» TMO3BOJSET
CYUIECTBEHHO PaCIIMPHUTh KPYr KaKk MaTeMaTHUYECKHUX, TaK M MPUKIATHBIX 3a7ad,
JOCTYMHBIX 00YYaIOUIMMCsl, Y KOTOPBIX MOSIBISIETCA BO3MOXKHOCTb MCCIIEI0BATh U
CTpouTh Tpadukn (QYHKIHHI, ONMPEAETATh UX HAMOOJBINE W HANMCHBIINE 3HAYCHHS,
BBIUUCIIATh IUIOMAAN (QUryp W OOBEMBI TEN, HAXOJUTh CKOPOCTH U YCKOPEHHUS
nporeccoB. CozeprkaTenbHas JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOCHHS
MaTEeMaTHYECKUX MOJENIel PealbHBbIX CUTYaIlHi, HAaXOXJACHUS HAWIYYIIEero PEIIeHUs
B TPUKIATHBIX, B TOM YHCII€ COLMAIbHO-d)KOHOMUYECKUX, 3aadax.3HaKOMCTBO
C OCHOBAaMH MAaTEMaTHYE€CKOrO aHaiM3a CIIOCOOCTBYET pPAa3BUTHIO aOCTPAKTHOTO,
(GbopMaIbHO-TOTHUECKOTO ¥ KPEAaTHBHOTO MBIIUICHUS, (OPMUPOBAHUIO yMEHUU
pacro3HaBaTh MPOSIBICHNUS 3aKOHOB MAaTEMaTHUKU B HAyKe, TEXHHKE M MCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIAAIONIMXCS Pe3yibTaTax, MOJTYYCHHBIX B XOJI€ Pa3BUTHS
MaTEeMaTHKH KaK HayKH, ¥ KX aBTOpaXx.

CopepxarenpHO-MeTOIMYECKass JHUHUA «MHOXECTBa U JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA DJIEMEHTaM TEOPUU MHOXKECTB. TeOpETHKO-MHOKECTBEHHBIE MTPEICTABICHHS
NPOHU3BIBAIOT BECh KypC IIKOJBRHOM MaTeMaTHMKH W TpeiaraloT HauOosee
YHHUBEPCAJIbHBIN SI3bIK, OOBEAMHSIONINNA BCE pa3iesibl MaTeMAaTHKU U €€ TPUIIOKEHUH,
OHM CBSI3BIBAIOT pPa3HbIE MaTeMaTHUECKHe TUCIUIUIMHBI B enuHoe 1enoe. [loatomy
Ba)XHO /1IaTh BO3MOKHOCTh 00y4Yar0IIeMycsi IOHUMaTh TEOPETUKO-MHOKECTBEHHBIHN SI3BIK
COBPEMEHHOW MaTeMaTHKHU U MCIIOIh30BaTh €T0 JUIS BRIPAKEHUSI CBOMX MBICTICH.

B y4ueOHOM Kypce «Anrebpa v Hayasia MaTeMaTHIECKOTO aHaN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMATHUECKOTO MOJICTMPOBAHMsI, KOTOPHIE MPHU3BaHbI C(HOPMHUPOBATH
HABBIKM TOCTPOCHHSI MOJIEICH peaNbHBIX CUTYyallWid, HUCCICIOBAaHUS AITHUX MOJEICH
C TIOMOINBIO ammapara aiareOpbl M MaTeMaTHYeCKOro aHalu3a W HHTEePIpeTaluu
MOJyYEeHHBIX PE3yJabTaTOB. TakWe 3aJaHus BIUICTEHHl B KaXKIbIM W3 pPa3/IelioB
IpOrpaMMbl, MOCKOJBKY BECh MaTepHall  y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs
JUIS peIleHus TPUKIAAHBIX 3amad. [Ipu permieHnHn peanbHbIX NPAKTHUECKUX 3aaad
oOyJaromyecs pa3BUBAOT HAOIIOATEIBHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, WCIONB30BaTh aHAJOTHIO, O0000ImaTh ¥  KOHKPETU3UPOBAThH
npobieMy. JlesTensHOCTh TI0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJHBIX 3a71a4
OpraHu3yeTcsi B MpOolecce M3Yy4YeHHUs BCEX TeM yueOHOro kypca «Asnredbpa v Hauajia
MaTEMaTUYECKOrO aHATIU3ay.

OO611ee 4yncI0 YacoB, PEKOMEHIOBAHHBIX JJIsl M3YUYEHUs1 y4eOHOTo Kypca «Anredpa
¥ Hayaja MaTeMaThudeckoro aHnanuza», — 170 gacoB: B 10 kiacce — 68 vacoB (2 yaca
B Henenmo), B 11 kimacce —102 yaca (3 yaca B Heelo).
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COAEPXAHUE OBYUEHUA

10 KJIACC
Yucaa v BbIYUCTICHUSA

PaunonaneHpie uyncna. OOBIKHOBEHHBIE M JIECSATHUYHBIE JpOOH, MPOLIEHTHI,
OECKOHEYHbIE NIEPUOANYECKUE APOOU. ApUPMETHUECKHUE ONEPALlUU C PallMOHAIBHBIMU
qHCliaMH, peoOpa30oBaHus YUCIOBBIX BhIpaxeHuil. [Ipumenenue npoOeit 1 MpoLEeHTOB
JUISL PEIIEHUS TPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACJIEN 3HAHUM U PEAIbHON KU3HHU.

JleyicTBuTENnbHBIE  4ucHa.  PanuoHanmpHblE M HppalMOHAIBHBIE  YHCIIA.
Apudpmernueckue omnepanuu ¢ JEHCTBUTENIbHBIMM  uHuciaMu. [IpubnmxEéHnble
BBIYMCJIEHNS, IPABWJIA OKPYIJIEHUS, IPUKUAKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM nokaszateneMm. CranpaptHas (opma 3amucu JAEMCTBUTEIBHOTO
yucna. Hcnonp3oBanue mnoaxonsimied ¢Gopmbl  3amucu  JEHCTBUTEIBHBIX UHCEI
JUISL peIEHUs TPAKTUYECKHUX 33]1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaJbHOU cTerneHu. J(elcTBUs ¢ apupMEeTHUECKUMU
KOPHSIMHU HaTypaJIbHOU CTENEHHU.

CHHyC, KOCMHYC W TaHI€HC YHMCJIIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxaecTBa u TOXIAECTBEHHBIE MPEOOPA3OBAHMS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHUE, KOpEHb ypaBHEHUs. HepaBeHCTBO, perieHrne HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-PAMOHATIEHBIX YPaBHEHUHN 1 HEPABEHCTB.

Pemenne nppanimoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

[IprumeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a]a4
U3 pa3IMYHBIX 00JacTeil HAYKU U pealbHOM KU3HU.

DyHKUUN U rpaguKu

Oynkius, cnocoosl 3amanus pyukmuu. ['padux Gynkmuu. Bzaumuo obpaTHbie
byHKIINN.

OOnacTe ompeneneHUsT M MHOXECTBO 3HaueHuM (ynkuuu. Hynu QyHKmm.
[TpoMexyTKH 3HAKOMIOCTOSHCTBA. YETHBIC 1 HEUETHBIE (DYHKIIUU.

Crenennas (pyHKIHMS ¢ HATYpaTbHBIM U IIENIBIM MTOKa3zaTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0if CTETICHHU.

TpuronomeTrpudeckasi OKpy>KHOCTb, ONIPEACTICHINE TPUTOHOMETPUIECKUX (DYHKIIUH
YHCIIOBOTO apryMEHTAa.

Hauyaja MmaTeMaTHYeCKOro aHAJIM3a
ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs MOCIEI0BaTEIbHOCTEH. MOHOTOHHEIE
MIOCJIEAOBATCILHOCTH.
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ApudmMernueckass W TeoMeTpudeckas mporpeccuu. beckoHedHo yObIBaromias
reomerpudeckas mnporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccun. Dopmyra CI0KHBIX TPOIEHTOB. VICcronbp30BaHne MPOTPECCUU TS PEIICHUS
peaNbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHO»XkeCTBO, oOINepaluu HaJa MHOXecTBamH. Jluarpammel  Jiliepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO —armapara Uil OINKCAHWS  PEeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a71a9 U3 IPYTUX yUSOHBIX IPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, 10KA3aTENbCTBO.

11 KIIACC

Yuciia v BbIYUCICHUS
Harypanbhbie u nenblie uncna. [Ipu3Haku AETMMOCTH LENBIX YHACEIL.
CreneHs ¢ pallMOHAIBHBIM TOKa3aTenaeM. CBOWCTBA CTENCHU.
Jlorapudm uncna. Jlecaruunblie U HaTypajibHbIE JOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

[IpeoOpazoBanrie  BBIpAKEHHM, COAEpXKAIIMX CTENEHHM C  palUOHAJIbHBIM
MoKa3aTeJIeM.

[IprmMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIE YpAaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTRA.

Cucrembl JIMHEHHBIX ypaBHEHUHW. PelnieHne mMpuUKIIAIHBIX 3aAad C MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHECHUM.

Cucrembl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHUM, CUCTEM W HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1a4 U 3a71a4 U3 Pa3IMuHbIX 00JacTel HAyKU U peaibHOM KU3HHU.

DyHKIUN U rpaguKu

Oyukuus. [lepuonnueckne ¢yHkuuu. [IpomMexxyTku MOHOTOHHOCTH (DYHKIUH.
MakcumyMbl 1 MUHUMYMBI (pyHKIIMU. Hanbosbiee 1 HauMeHblliee 3HaueHue GyHKIUN
Ha ITPOMEXKYTKE.

Tpuronomerpuyeckue QyHKINH, UX CBOMCTBA U TPAPUKH.

[lokazatenbHass u JjorapudpmMuyeckas (QyHKIUU, HX CBOMCTBA M rpaduKH.

Hcnonp3oBanue rpadukoB GyHKINN 17151 pEIICHUS YPAaBHEHUHN U TUHEHHBIX CHCTEM.

Hcnonb3oBanne rpadukoB (yHKUMNA AJI1  UCCIENOBaHHUS IMPOLECCOB U
3aBUCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT NpPU pEUICHUHM 3aJad M3 JPYruX Y4eOHbIX
MPEIMETOB U PEATTBHOM KU3HHU.

Hauana maTeMaTH4eCcKOro aHaIM3a
HemnpepsiBable QyHKIIMU. MeTOoa WHTEPBAIOB MJis pEIICHUS HEPABEHCTB.
[TpousBoanas ¢pyHkuu. 'eoMeTpuueckuii U PU3NUECKUM CMBICT POU3BOIHOM.
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[IpousBoaubie 31eMeHTapHBIX QYHKINI. DOpMybl HAX0XKAECHUS TPOU3BOIHOM
CYMMBI, IPOU3BEEHUS U YaCTHOTO (DyHKLIUH.

[IpumeHeHne TPOM3BOJHOM K HCCIEAOBAHUIO (PYHKIIMM Ha MOHOTOHHOCTH H
sKcTpeMyMbl. Haxosxaenne HanOobIIero 1 HANMEHBIIETO 3HaYeHHsT (PYHKIIUU Ha OTPE3Ke.

[IpumeHeHne npor3BOIHOM ISl HAXOKIEHHUS HAWTy4lIero peieH s B IPUKIaIHbIX
3aj1a4ax, s OIPEeIEIeHHUsI CKOPOCTH Ipoliecca, 33JaHHOr0 (OpMYJION WK rpadUKOM.

[lepBoobOpasnas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reomMmeTpuyeckuii U (pu3NYecKuil cMbICi. BrluncieHne uHTerpaia
o ¢popmysne Herorona—JleriOnuia.

INPEAMETHBIE PE3YJIBTATbBI

K koniry oOyuenus B 10 ki1acce 00yyaromuics MoTyduT CIEIYIONINE MPEIMETHBIC
pe3yabTaThl:

Yucjia v BIYUCIEHUS

OTIEpUPOBATH MOHATHAMU: PAIMOHAIBHOE U JCHCTBUTEIIBHOE YHUCII0, OOBIKHOBEHHAS
U JICCATUYHAS P00, TPOILICHTHI;

BBITIOJTHATH apU(METUUSCKHE OTCPANHA C PAIMOHAIBHBIMUA M JCHCTBUTEIHLHBIMH
YUCIIaMU;

BBITIOJTHATH TPUOJIMKEHHBIC BRIYUCIICHUS, UCIIONB3YS MPABUIIa OKPYTJICHHUS, JIETaTh
MPUKUJIKY U OLIEHKY pe3yJIbTaTa BHIYMCIICHHI;

OTIepUPOBaTh MOHSATUSMU: CTEMEHb C LIETBIM TOKa3aTesieM, CTaHaapTHas dopma
3aMUCH  JIEWCTBUTEILHOTO YHCIIA, KOPEHb HATypaJIbHOW CTENEeHH, WCIOIh30BaTh
MOIXOIAIIYI0 POPMY 3aMUCH ICUCTBUTEIBHBIX YHCEIT IJIs1 PEIICHUS IPAKTUIECKUX 3a/1a4
U TIPE/ICTABJICHUS JIaHHBIX;

OTepUpOBaTh TOHATUSIMHU: CHHYC, KOCMHYC M TaHI'€HC TMPOU3BOJBLHOIO yria,
UCIIOJIb30BaTh 3allUCh MPOU3BOJIBHOTO YIJIa Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE
byHKIIUN.

YpaBHeHUs U HEPABEHCTBA:

ONEPUPOBATh TMOHATHUSAMHU: TOXKIECTBO, YpPAaBHEHHE, HEPABEHCTBO, LEJIOE,
palMOHAIBHOE, UWPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPAaBHEHHE;

BBINIOJIHATh MPe0oOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUH M pelaTh
TPUTOHOMETPUYECKNE YPABHEHUS;

BBITIOJIHATh  MpeoOpa3oBaHUsl LENbIX, PAUUOHAIBHBIX M  HPPaLMOHAIBHBIX
BBIPDQXKEHUN W pPEIIaTb OCHOBHBIE THIIBI LEJBIX, PAMOHAIBHBIX U HPPalMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS M HEPABEHCTBA JUIA PELICHUS MAaTEMAaTUYECKUX 3a7ad U
3a/1a4y U3 pa3UYHbIX 00JacTel HAyKH U peaabHOM KU3HU;

MOJIETTUPOBATh pPealIbHbIe CUTYAllMU Ha SI3bIKE aireOpbl, COCTABISATh BBIPAXKEHUS,
YPaBHEHHUsI, HEPABEHCTBA I10 YCJIOBUIO 33Jayd, HCCIEN0BaTh IOCTPOCHHBIE MOJEIU
C MCIIOJIb30BAaHUEM armapaTa aareopsbl.
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DOyHKUMU U TPAPUKHU:

ONEpUPOBATh MOHATHAMM: (YHKLHUSA, CIOCOOBI 3adaHus (QYHKIUH, 001acTh
OIpe/IeNICHUs] 1 MHOXKECTBO 3HaueHUM (QyHKUUY, TpaduK QYHKIMHU, B3AUMHO OOpaTHbIE
dynxmm;

OTIEpUPOBATH TMOHATHUSAMHU: YETHOCTh M HEUETHOCTh (YHKIMH, HYIH (DYHKIIHUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku GyHKIUHN JJIs pEIICHUs ypaBHEHUMH;

CTPOUTh M YHUTaTh Tpaduku JITUHEHHOW (YHKINHM, KBagpaTUYHON (PyHKIHUH,
CTETNIEHHOMN (PYHKITUH C LEIBIM MTOKa3aTeseM;

MCIOJNIb30BaTh Tpaduku (GYHKIUN A UCCIEAOBAHUS MPOILIECCOB M 3aBUCUMOCTEH
IpU pELIEHUM 3aJa4 U3 JPYTUX YYEOHBIX MPEIMETOB U PEaJbHOW KU3HU, BBIPAKATH
(dopMyramMu 3aBUCUMOCTH MEX/1y BEIIMYMHAMH.

Hauajia MaTeMaTH4eCKOro aHAJIN3A:

OTICpUPOBATh  TOHATHUSAMHU:  TOCIACAOBATEIBHOCTh,  apupMeTHdecKas |
reOMETpUYECKasl MPOTPECCUU;

OTepUPOBAThH MOHATUSMU: OECKOHEUHO yOBIBAIOIIAs TEOMETPUUECKas MPOTPECcCcus,
cymMMa OE€CKOHEYHO YOBIBAIOIICH T€OMETPUUECKON MTPOTPECCUH;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA TOCIEOBATEIBHOCTEH W TPOTPECCUM I pelieHUs
peabHBIX 3a/1a4 MPUKJIAAHOTO XapaKTepa.

MHoskxecTBa M JIOTHKA:
OIIEpUPOBATH MOHATUSIMM: MHOXECTBO, OTIEpALIMX HAJl MHOKECTBAMU;
MCTIOJIb30BAaTh TEOPETUKO-MHOKECTBCHHBIN anmnapar ISl ONMUCAHUS PEaTbHBIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JPYTUX yIeOHBIX IIPEIMETOB;
ONIEPUPOBATH MOHATUSIMHU: ONIPENICIICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

K koniry oOyuenus B 11 ki1acce 00y4aromuics MOTyIUT CICTYIONINE MPEIMETHBIC
PE3YIIbTaTHI:

YucJia v BbIYHCITCHHUA:

ONEPUPOBATH MOHATHUSIMHU: HATYPAIBHOE, LIEJIOE YHUCIIO, UCIOJIb30BaTh MPU3HAKU
JIEJIMMOCTH 1EJIBIX YHCEN, PA3JIOKEHHE YUCIIAa HAa MPOCTHIE MHOKHUTEIN ISl PEIICHUS
3aja4;

OIEPUPOBATH MTOHITHUEM: CTEIICHD C PALIMOHAIBHBIM IMOKA3ATEIIEM;

OTNepUpPOBaTh TMOHATUSAMU: JiorapudM YHCIA, JCCITUYHBIE U HaTypalbHBIC
JorapupMsl.

YpaBHeHUS M HEPABEHCTBA:

MIPUMEHATh CBOMCTBA CTENEHU JUIsl MPEeoOpa3oBaHUS BBIPAKEHUN, ONEPUPOBATH
MOHATHUAMU: I10KA3aTEIbHOE YpPAaBHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBLIE THIIBI
IIOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB;

BBINOJIHATH IPEOOpa30BaHMsI BIPAXKEHUHN, COAEPIKAIINX JIOTapU(PMBbl, OIIEPUPOBATH
HNOHATUAMHU: JIOTapU(PMHUUECKOE ypaBHEHHUE M HEPABEHCTBO, pELIaTb OCHOBHBIE THIIbI
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Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

HaXOJUTh PELICHUS NPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEpUpOBATh IMOHATUSAMU: CHUCTEMA JIMHEHHBIX YpAaBHEHUHM U €€ pelIeHue,
UCIIOJIB30BaTh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PEILIECHUS TPAKTUYECKUX 3314,

HAaXOAUTh PEIICHUS IPOCTEHIIMX CUCTEM M COBOKYIIHOCTEM PALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB;

MOJIEIMPOBAaTh PEAJIbHBIE CUTYallud Ha SA3BIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 33J1a4H, UCCIIEIOBATh IIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM amrapara ajareOpsl.

DyHKUMH U TPAPUKH:

OIIEpUPOBATH MOHATUAMU: NeproArudecKast QyHKIUS, IPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKM SKCTpeMyMa (YHKIMM, HauOoJibllee W HAUMEHbIIEE 3HAYEHUs
(GYHKIIMM Ha TPOMEXYTKE, UCIONb30BaTh UX JUISl UCCIENOBaHUs (QYHKIUH, 3aJaHHOU
rpaguKom;

ONEpUpPOBaTh  MOHATHSAMM: TpadUKU  IOKa3aTeNbHOM, JIorapupMu4ecKon
U TPUTOHOMETPUYECKUX (YHKIUH, M300pakaTh MX HA KOOPAMHATHOW IJIOCKOCTH U
VICIIOJIb30BATh U1 PELICHUS YPAaBHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPJAWHATHOM IUIOCKOCTU TpaUKd JUHEHHBIX YpaBHEHHM
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHEHHBIX YPAaBHEHUM;

UCIOJIb30BaTh rpaduku GyHKIUHN I UCCIEA0BAaHUS POLECCOB U 3aBUCUMOCTEH
U3 IPYrUX YYEOHBIX JUCLMIIINH.

Hauana maTeMaTH4eCKOro aHAJIN3A:

OTIepUpPOBaTh TIOHATUAMM: HeEMpepbiBHAS (DYHKIHMS, NPOU3BoAHAS (GYHKIIUH,
UCIIOJIb30BAaTh TEOMETPUUYECKUI M (PU3MUECKH CMBICT TPOU3BOJHON [JIsi pEIICHUs
3a/1ay;

HAXOJUTh TPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIMMA, BBIUUCISATH TMPOU3BOHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO (PyHKITUN;

UCIIOJIb30BaTh MPOW3BOJHYIO JUIsl HCCIENOBaHUS (YHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSITh PE3yJIbTaThl HCCIICIOBAHUS K IIOCTPOCHUIO TPAUKOB;

WCMOJIb30BaTh  MPOU3BOJHYK)  JUII  HAXOXKICHUS  HAWJIYUIIErO0  PELICHUs
B [IPUKJIA/IHBIX, B TOM YHUCJIE COLIMATbHO-D)KOHOMUYECKHX, 3aa4ax;

OTIepUPOBATH MOHITHSIMU: TIEPBOOOpA3HAS M HHTETPAJI, TOHUMATh T€OMETPHIECKHUI
1 (PU3UYECKUIN CMBICI MHTETpasia;

HaxOJIUTh TIEPBOOOPA3HBIC DIEMEHTAPHBIX (YHKIHM, BBIYUCIATH WHTETPaj
no gopmyne Hotorona—JleliOnuna;

pemarhe MNPUKIAJHBIE 3aJa4d, B TOM YHCJIE COLHAIbHO-3KOHOMHUYECKOTO H
bu3HYecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaTU3a.
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10 KJIACC,
HaumenoBanue paznena  [KonuyecTBo OcHOBHOE cofiepKaHue OcHOBHBIE BU/IbI JEATEIHHOCTH
(TemnI) Kypca 4acoB 00yYaroIIMXCs
MHOkeCTBa pallMOHATBHBIX 14 MHOXECTBO, OTICpAITHH Hcnoab30BaTh TEOPETUKO-

W JEUCTBUTENBHBIX YNCEIL.
PanmonansHpie ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOECTBaMu. JlnarpaMmsl
Ditnepa—BenHa.

PartmonansHubie ynciaa. OOBIKHOBEHHBIE
U JIECATUYHbBIC TPOOU, TPOIICHTHI,
OECKOHEUHbIC IEPUOINUECKUE APOOH.
Apudmerrnueckue onepanuu

C palMOHaJIbLHBIMU YUCJIAMU,
npeoOpa30BaHUs YUCITOBBIX
BbIpakeHuil. [Ipumenenue npobdeit u
MPOIICHTOB JJIsI PEIICHUS MPUKITIAIHBIX
3a71a4 U3 Pa3IM4YHbIX OTpaciiel 3HAHUU
Y PEaIIbHOM KU3HMU.

JlencTBUTENBHBIE YUCIIA.
PartmonanpHbie ¥ MppallMOHAJIBHbBIC
yucia. ApupMeTruuecKkue onepauu

C ICMCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnm>xEHHBIE BRIYUCIICHHUS, TTPaBUIa
OKpYTJICHUsI, MPUKUJIKA U OIICHKA
pe3yJbTaTa BbIYUCICHH.

MHOKECTBEHHBIN amnmapar

IUTS1 OTIMCAHUS X0/1a PEIICHUS
MaTeMaTUYECKUX 3a7a4, a TAKKE
pEATbHBIX MTPOLECCOB U SIBIICHUM,

IIPU PELIEHUU 3a]a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

OnepupoBarhb NOHATUAMM:
palMOHAIIBHOE YHCIIO, NEWCTBUTEIBHOE
YUCJI0, OOBIKHOBEHHAs JPOOb,
JeCATUYHAs APOOb, MPOIIEHTHI.
BoinoanaTh apudpmeTndeckue
OTepaluu ¢ pallMOHAIBHBIMU U
JNEUCTBUTEIBHBIMU YUCIIAMU;
MPUOIKEHHBIE BEIYUCIICHMUS,
WCIIOJIB3YS MPaBHUIIA OKPYTIICHHUS.
JeslaTh NPUKHUIKY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
OnepupoBarhb NOHATUSIMH:
TO/IECTBO, YPAaBHEHHE, HEPABEHCTBO;
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ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBa. MeTo1 HHTEPBaJIOB.
Pemienue nensix u 1poOHO-
paloHaIbHBIX YPABHEHUH U
HEPABEHCTB

1[EJI0€ ¥ pallMOHAJIBHOE YPAaBHEHMUE,
HEPaBEHCTBO.

BuInoJHATH Npeodpa3oBaHus LENBIX
Y PAllMOHAJIbHBIX BBIPAKECHUM.
PemraTe OCHOBHBIE TUIIBI LIEIIBIX
VPPALMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

IIpyMeHATH paliMOHAJIbHBIC
YPaBHEHMS U HEPABEHCTBA

JUISL PEIIEHUSI MAaTeMaTHYECKHX 3a7a4
¥ 337a4 U3 pa3IM4HbIX 001acTel HayKH
U peajbHOM KU3HU

®yukiuu U rpadpuku. CTeneHb
C LIEJIBIM ITOKAa3aTesIeM

OyHKIMSA, CIOCOObI 3a1aHus (PYHKITUH.
B3anmuo obpatubie pynkuuu. ['padux
GyHKUIHUU.

OO6acth onpeneneHus: 1 MHOYKECTBO
3HaueHui pyukiuu. Hymm ¢pyHkimu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTRBA.
YETHblie n HEYETHBIE QYHKITUH.
Crenens ¢ 11ebIM M0Ka3aTeIEM.
CrannmaptHas ¢hopma 3anucu
JICUCTBUTEIILHOTO YHCJIA.
Hcnonb3oBanue noaxosiiei hopmsl
3amuCy JEUCTBUTEIBHBIX YUCET

JUIS1 pEILICHUS TPAKTUYECKUX 3a1a4

Y MIPEJICTABIICHUS JaHHBIX.

OmnepupoBarb NOHATHAMM: QYHKLIUS,
criocoObI 3aAaHust (PyHKIIUN, B3aUMHO
oOpatHbie PyHKIIUU, 00J1ACTH
OTIpEe/ICTICHUS] 1 MHOXKECTBO 3HAYCHUIA
bynkunn, rpaguk GyHKIUH; 4ETHOCTh
1 HEYETHOCTh (DYHKIIMH, HYJIH
(GyHKUIHUH, TPOMEXKYTKH
3HAKOTIOCTOSIHCTBA.

BbInoJHATH peodpa3oBaHus
CTETEHEH C 1IeJIbIM MOKa3aTeeM.
Hcnonp30BaTh CTaHAAPTHYIO POpMY
3aIlMCH JEUCTBUTEILHOTO YHCIIA.
DopMyIMPOBATH

U WLTIOCTPUPOBATH rpaduuecku
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CrenenHas pyHKIHS C HATypaJIbHBIM
U 1IeJbIM noka3areiieM. E€ cBolicTBa u

rpaduk

CBOMCTBA CTENIEHHON (DYHKITUH.
Bbipaxats ¢popMyramMu 3aBUCUMOCTH
MEK]ly BEJTMYMHAMU.

Hcnoab3oBaTh HU(pPPOBHIE pecypchl
I TIOCTPOCHUS rpauKoB PyHKIUU

Y U3y4YEHHS UX CBOMCTB

ApudmMeTHIecKii KOpeHb
N—OM CTEICHH.
HppanuroHaapHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudmeTrnuecknii KOpeHb
HATYpaJIbHOM CTEIEeHU. [encTBus

C apu(PMETHUECKUMU KOPHAMU N—OH
CTEIICHH.

Pemenne nppanmoHaabHbIX YpPaBHEHUI
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHs N-0if
CTEIICHU

D®opMyJIHPOBATD, 3AIIMCHIBATH

B CMMBOJINYeCcKoi ¢popme

Y WJIIOCTPUPOBATH IIPUMEPaMU
CBOMCTBA KOPHSA N-OM CTETIEHU.
BoimosnsaTh npeoOpazoBaHus
HMPpPalMOHAIBHBIX BBIPAXKEHUN.
PemiaTb OCHOBHBIE THUIIBI
HMppalMOHAIBHBIX YPABHEHUM

Y HEPABEHCTB.

IIpumeHaTH 1J151 peleHus
Pa3IM4YHbIX 32124 UPPALMOHAIbHbIE
YPaBHEHHUS U HEPABEHCTBA.
Ctpontb, YnTATH TpaduK KOPHS N-0i
CTEICHH.

HUcnoab3oBath nngposbie pecypcsbl
JUTSl IOCTPOEHUSI TpauKOB PYHKIUH
Y U3YYECHHUS UX CBOWCTB
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®opmyJIbl TPUTOHOMETPHH. 22 Cunyc, KOCUHYC U TaHT€HC 4yuciioBoro | OnepupoBaTh NOHATHSIMH: CHHYC,
Tpuronomerpuueckue aprymeHTta. ApKCUHYC, apKKOCUHYC KOCUHYC U TAHT'€HC IIPOU3BOJILHOTO
YpaBHEHUS Y apKTAaHI€HC YHCIIOBOTO apTyMEHTA. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnonb30BaTh 3a1UCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBLHOTO yTia yepe3 oOpaTHbIE
(GYHKIIUN 9UCIIOBOTO apTyMEHTA. TPUTOHOMETPHUIECKUE PYHKITHU.
OCHOBHbBIE TPUTOHOMETPUUECKHE BoinosiHATH Ipeodpa3oBaHus
dopmyinsl. [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUUECKUX BBIPAKECHUH. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHCHUN
ypaBHEHUN
[TocenoBarenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBatb NOHATHSAMM:

Y IIPOTPECCUH

3aJlaHUs TI0CJIeJOBATEIILHOCTEH.
MOHOTOHHBIE TOCHEA0BATEIIHLHOCTH.
Apudmerrnueckast U reoMeTpuiecKas
nporpeccun. beckoneuHno yobiBaromias
reOMETpHUYECKasi IPOrPECCHs.
CymMa 0eCKOHEUHO YOBIBAIOIIEH
F€OMETPUUECKOMN ITPOrPECCUU.
dopMyia CIOKHBIX IIPOLEHTOB.
Hcnonp3oBanue nporpeccun

JUISL PELLICHUS PEAJIbHBIX 3a]1a4
MPUKIATHOTO XapaKTepa

ITOCJIEA0BATEIBHOCTD,
apudmeTnyecKkas u reoMmeTpruuecKas
MpOrpeccuu; 0ECKOHEYHO yObIBaOIIas
reoOMeTpUYECKas POrpeccusi, CyMmma
OCCKOHEUHO yOBIBAIOIICH
reOMETPUYECKON MTPOTPECCHH.
3axaBaTh I10CJIEJOBATEIILHOCTH
Pa3TUYHBIMU CTIOCOOAMH.
IIpumensaTs popmyJry CJI0KHBIX
NPOLIEHTOB /IJIsl pellleHus 33/1a4

W3 peabHOU MPAKTUKH

(C UCTIOJIB30BAHUEM KAJIBKYJISITOPA).
Hcnoab3oBath cBOMCTBA
MOCJIEA0BATEIBHOCTEN U IPOTPECCUM
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IJI1 pCIICHWA pCaJIbHBIX 3a/1a4
IIPUKIIATHOI'O XapaKTepa

[ToBTOpEeHue, 06001IEHUE, 3 OcCHOBHBIC OHATHS Kypca areOpbl IIpyMeHsATHL OCHOBHBIE MOHATHUS Kypca
CHUCTEMaTH3aIis 3HaHUN ¥ HayaJ MaTEeMaTHYECKOTO aHaJIn3a anreOpsl ¥ Ha9aJl MATEMATHIECKOTO
10 kiacca, 00001IEHHE aHaju3a JiJIs penieHus 3a1ad
U CUCTeMaTH3allusl 3HAaHUHN U3 peajbHOM KU3HU U IPYTUX
IITKOJTHHBIX TUCIIATUIAH
OBIIEE KOJIMYECTBO 68
UYACOB I10 ITPOIT'PAMME
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11 KJIACC
HanmenoBanue pasnena  |[KonudecTBo OcHOBHOE coepKaHue OcCHOBHBIE BUJIBI I€ATEIBHOCTH
(Temnl) Kypca 4acoB 00yyaroImmuxcs
CremneHb ¢ pallMOHAIbHBIM 12 CreneHb ¢ palMOHAIBHBIM D®opMyJIHPOBATD, 3AIIMCHIBATH

IOKa3aTeJEM.
[ToxazarenbHast pyHKLHUA.
[loka3aTenbHbIC YpABHEHUS
Y HEPABEHCTBA

nokasatesieM. CBOICTBa CTENIECHHU.
[TpeoOpa3oBanue BbIpaKeHUH,

COJIEp KaIlUX pallHOHATIbHBIE CTEIICHU.
[loka3arenbHbIE YpaBHEHUS

Y HEPABEHCTBA.

[Toka3arenbHas pyHKIMS, €€ CBOMCTBA
U rpaduk

B CUMBOJINYeCKoi ¢opme

1 WIJIIOCTPUPOBATH MPUMeEPaAMH
CBONCTBA CTEIICHHU.

IIpuMeHATH CBOMCTBA CTENICHU

JUTsl IpeoOpa30BaHUS BRIPAKCHUH.
DopMyJIHUPOBATH

1 WIJIIOCTPUPOBATH rpapuuecKn
CBOMCTBA MOKA3aTEeNbHON (YHKITUH.
Pemiatb OCHOBHBIE THIIBI
MOKA3aTeJIbHBIX YPAaBHEHU I

Y HEPABEHCTB.

Hcnoab3oBath nngposbie pecypcsbl
JUTSl IOCTPOEHUSI TpauKOB PYHKIIUI
Y N3yYEHHS UX CBOMCTB

Jlorapudmuueckast pyHKIus.
Jlorapudmuueckne ypaBHEHUS
U HEPABEHCTBA

12

Jlorapudwm uucna. JlecsTuunbie
U HaTypajbHBIC TOTapU(MBI.
[IpeobpazoBaHue BhIpaKEHUH,
COJIepKAIUX JOTapU(PMBI.
Jlorapudmuueckre ypaBHEHHUS
Y HEPaBEHCTBA.

@®opMyJTUPOBATD, 3aNIMCHIBATH

B CUMBOJINYeCKOi popme

Y WIJIIOCTPUPOBATH PUMEPAMU
CBOICTBA Jiorapudma.

BoinosnsaTh npeodbpazoBaHus
BBIPKEHUI, COIEPKAIIHX JIOTapU(PMBI.
DopMyIMPOBATH
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Jlorapudmuueckas GpyHKIus, €€
CBOICTBa U TpauK

U WLTIOCTPUPOBATH rpaduuecKu
CBOICTBa JorapuMudecKkoi GyHKINH.
PemiaTh OCHOBHBIEC THUIIBI
Jorapu(MHUUECKUX YpaBHEHUHN

Y HEPaBEHCTB.

Hcnonb3oBaTh nM(ppoBbIE pecypehl
JUTS TOCTpOeHUsI TpauKOB PYHKITUIH

Y U3YYECHHS UX CBOMCTB.
3HAKOMHTBCS C HCTOPHUEH PA3BUTHUS

MaTeMaTUKU
Tpuronomerprueckue Tpuronomerpuyeckue GyHKIUH, UX OnepupoBarb
(GYHKIUM U UX TPaPUKH. CBOMCTBA U TpauKy. NMOHSATHEM NIeproudecKas QyHKIHS.
Tpuronomerprueckue [IpuMepbl TPUTOHOMETPUUECKHUX Crponts, aHAIM3MPOBATD,
HEPaBEHCTBA HEPABEHCTB CpaBHMBATH Ipaduku

TPUTOHOMETPUUECKUX (PYHKIIHI.
D®opMyJTHPOBATH

Y WITIOCTPUPOBATh rpaguyecKu
CBOMCTBA TPUTOHOMETPUYECKUX
GbyHKIHA.

Pemiats npocrenimme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoab3oBath rpapuku 11
peLIeHNs] TPUTOHOMETPUUYECKUX
HEPABEHCTB.
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Hcnoan3oBath ¢ poBbIe pecypehl
JUTSL TOCTpOSHUS TpaduKoB PyHKIIHIMA
Y U3yYCHUS UX CBOHCTB

[IponsBogHas. [Ipumenenue
MIPOU3BOJHOMN

24

HenpepwiBubie GyHkImu. Metos

HHTCPBAJIOB U1 PCHICHUS HCPABCHCTB.

[IpousBoaHas GyHKIHH.
['eomeTpuyeckuii u pU3MUECKU
CMBICJI IIPOU3BOJTHOM.

[Ipon3BoIHBIE DTIEMEHTAPHBIX
¢ynkuuid. [IponsBoaHas cyMMmsl,
MPOU3BEJEHUS, YACTHOTO (YHKLIUH.
[IprumeHenune npon3BOIHOU

K UCCIIE0OBAHUIO (PYHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOobIIero

Y HAaMMEHBIIET0 3HaueHus: QyHKIUU
Ha OTpE3Ke.

[IpumeHenne MpON3BOIHOM

JUTSL HAXOKJIEHUS HAaWTy4YlIEro
pELIeHNs B IPUKIIAIHBIX 331a4ax,
JUISL ONIPEZIENIEHUSI CKOPOCTHU MpOLECCa,
3a1aHHOTO (hopMyJIOH MK rpadukom

OnepupoBaTh NOHATUSIMMU
HeTpepbIBHAS (QDYHKIIHS; PON3BOTHAS
(GyHKLIHH.

Hcnonb30BaTh TeOMETPUYECKUN

1 GU3HUECKUI CMBICT TPOU3BOIHOM
JUISl pELLICHUS 3aa4.

Haxoaurthb npousBoHbIC
AJIIEMEHTApHBIX (QYHKIHMA, BLIYMCIATH
MPOM3BOJHBIE CYMMBI, IPOU3BEACHHUS,
4acTHOTO (PYHKITUH.

HUcnoab30BaTh MIPOU3BOJIHYIO

JUTS UccneioBaHust QyHKITUN

HAa MOHOTOHHOCTb Y 3KCTPEMYMBI,
NMPUMEHATH Pe3yJbTaThbl
HCCJIeIOBAHMSA K TIOCTPOEHUIO
rpadukoB. [IpuMeHSITH TPOU3BOAHYIO
JUIS1 HAXOKJICHUSI HAMJTYYILIEeTrO
pELICHUS B IPUKIIAJHBIX, B TOM YUCIIE
COLMAIbHO-D)KOHOMUYECKUX, 3a/1a4ax.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS
MAaTEMATUYECKOT0 aHAJIN3a
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WHTerpan u ero npuMeHEHNs 9 [lepBooOpasznas. Tabauna OnepupoBarb NOHATUSAMM:
EpPBOOOPA3HBIX. nepBooOpasHasi, HHTErpall.
WHTerpan, reoMeTpu4ecKui Haxomutes nepBooOpasHbie
Y (PU3UYECKUI CMBICT HHTETpaa. AIIEMEHTAPHBIX (PYHKUINN; BHIYUCIATH
Brruncnenmne unrerpaia no gopmyse uHTErpai no popmyJie Herorona—
Herorona—Jleiouuna JleriOHuIA.
3HAKOMUTBHCS € HCTOPHUEH PA3BUTHSA
MaTeMaTUYECKOr0 aHAJIN3a
Cucremsl ypaBHEHHN 12 CucreMsbl JINHEWHBIX YPaBHEHU. OnepupoBaTh NOHATHSIMH. CHCTEMA

Peienue npuknaaHsix 3a1a4y

C MOMOILBIO CUCTEMBI JIMHENHBIX
YPaBHEHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
palMOHAIIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNIbHbIX, JIOTAPUPMUIECKIX
YPaBHEHU U HEPABEHCTB.
Hcnonb3oBanue rpadukoB QpyHKIIUH
JUISl PELLIEHUS] YPABHEHUM U CUCTEM.
IIprumeHeHune ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a7a4 U 3a71a4

U3 Pa3IMYHBIX 00J1acTeil HAyKH

Y PEaJIbHOM )KU3HU

JIMHEMHBIX YPABHEHUH U €€ pEeILECHUE.
Hcnoab30BaTh CUCTEMY JTUHEUHBIX
YPaBHEHUM JJIs1 PELIEHUS
MIPAKTUYECKUX 3a]1a4.

Haxoauts pemieHust MpOCTENIINX
CHUCTEM U COBOKYITHOCTEH
palMOHAIIbHBIX YPaBHEHU

Y HEPABEHCTB.

Hcnoan3oBarh rpaguku GyHKIIMMA
IUISL PELICHUS] YPAaBHEHUN.
MoaeaupoBarhb peaibHbIE CUTYyalluU
Ha sI3bIKE aJIreOpbl, COCTABIISATh
BBIPAXKEHUSI, ypPABHECHUS, HEPABEHCTBA
Y CHCTEMBI 110 YCIOBUIO 33J1a4H,
HCCJIEA0BATH OCTPOCHHBIE MO
C UCIOJIb30BAHMEM armapaTa ajareopbl
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HarypanpHble u niensie ynucna

HarypansHbie u nenble ynucna
B 3371a4aX U3 PEAIbHOM KU3HHU.
[Ipu3HaKM 1ETUMOCTH LIEIIbIX YACEI

OnepupoBaThb NOHATUSIMU:
HaTypaJbHOE YHCIIO0, LET0€ YUCIIO.
Hcnonb3oBaTh NpU3HAKU IETUMOCTH
LENBIX YHCEl, Pa3JIOKEHUE Yncia

HAa MPOCTHIE MHOXKUTEIH JIs pELICHUS
3aj1a4

[loBTOpEHue, 00001ICHHE,
CHCTEeMaTH3aI1s 3HAaHUH

18

OCHOBHBIE IMOHATHUS Kypca alreOpsbl
¥ HaYaJ MaTEMaTHYECKOr0 aHaJIN3a,
0000IIIEHNE U CUCTEMATH3AIIUS 3HAHUI

Pemars npuk/iagneie 3aga4u

U3 pa3IMYHbIX 00JacTel HayKu

Y PEAIbHOM KU3HU C TTIOMOIIBIO
OCHOBHBIX MOHATUNA Kypca anreOpsl
Y Ha4aJl MaTeMaTHYECKOro aHaJIu3a.
Bei0upaTh onTUMalibHBIE CIIOCOOBI
BBIUHCIICHUU.

Hcnoab3oBaTh 1J1s pelieHUs 32124
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKUIUNA

U TpauKoB

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«TEOMETPUS»

MNOACHUTEJIBHAA 3AIITMCKA

BaxHocThyueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEJHEro OOIIero
oOpa3oBaHMsl OOYyCIIOBJIEHA MPAKTHUYECKOW 3HAYUMOCTBIO METANpeIMETHBIX U
MPEAMETHBIX PE3YJIBTATOB OOYYEHHsS TE€OMETPUM B HANPABICHUH JIMYHOCTHOIO
pa3Butusi oOywarommxcs, (opMmupoBaHHMs (YHKIUOHAIBHOW MaTeMAaTUYECKOU
IrPaMOTHOCTH, M3Y4YEHHS APYTUX Y4eOHBbIX AMCUUIUINH. Pa3ButhHe y oOydaromuxcs

OPaBUWIBHBIX IPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKIECHUU I'€OMETPUUYECKUX
abcTpakuuii, COOTHOUICHHM pPEAJbHOTO W HWJCAIBHOIO, XapaKTepe OTpa)KeHUs
MaTeMaTHYECKOW HAyKOU SIBJICHUHM W MPOLECCOB PEANBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HAayK U POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM IIO3HAHUU U
B IIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS 00YUAIOIIUXCS, a
TaK)K€ KauyeCTB MBILUICHHSI, HEOOXOAUMBIX JUIsl aJaliTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBIsIeTCA OHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOLIETO

oOpa3oBaHUs, TaK KaK OOECHeYMBAET BO3MOYKHOCTh M3YUYEHHUs KakK IUCLHUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJIICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornyeckoe MbllUIeHUE, (OpMUPYyEMOE TMpH H3YYEHUH OOyYarOMIMMUCS
MNOHATUIUHBIX OCHOB T'€OMETPUU U NMOCTPOEHUU LIETIOYKH JIOTUYECKUX YTBEPIKICHHM
B XOJI€ PEIICHUS T€OMETPUUECKUX 3a/]a4, YMEHHE BbIIBUTATh U OMPOBEPraTh TMIIOTE3bI
HEIOCPEICTBEHHO UCIOJIB3YIOTCS IIPH PELICHUH 33a4 €CTECTBEHHO-HAYYHOT'O [IUKJIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpueHTHPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTsx JesITeNbHOCTH 4YenoBeka. OpHeHTauus 4YeloBeKa BO BpPEMEHH W
IPOCTPAHCTBE — HEOOXOMMOE YCIOBHE €r0 COLMAIBHOTO ObITHS, (POpMa OTpaskeHUs
OKPY’KaIOILIETO MHUPA, YCIOBHE YCIEUIHOTO MO3HAHUSA U aKTUBHOTO MPEoOpa30BaHUS
neiictBuTenbHOCTH. OmnepupoBaHUE MPOCTPAHCTBEHHBIMH 00pa3amMu OOBEIUHSET
pazHble BUABl y4eOHOM W  TPYOOBOM  JEATEIBHOCTH,  SBIAETCS  OJHUM
U3 Mpo(ecCHoHabHO Ba)KHBIX KaueCTB, MIOITOMY aKTyajbHa 3a7ada (pOpMHUPOBAHMS
y oOydaronuxcsi TpOCTPAHCTBEHHOT'O MBIIUICHHUS] KaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIJIEHUSI — CYHIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K MPaKTUYECKON
JEATEIBbHOCTH 10 MHOTUM HAIpPaBIICHUSM.

[lens ocBoeHus: mporpaMmbl yaeOHOro Kypca «l eomeTpus» Ha 6a30BOM ypOBHE
oOyueHusi — o01eo0pa3zoBaTesibHOE U OOILIEKYJIBTYPHOE Pa3BUTHE OOYYaIOIIUXCS
yepe3  oOecriedyeHHE  BO3MOXKHOCTH  TNPUOOpPETEHHSs U HCIOJIb30BaHUS
CUCTEMATUYECKUX N€OMETPUUECKUX 3HAHUN U JAEUCTBUN, CIEU(PUUHBIX [€OMETPUH,
BO3MOXKHOCTH YCIIEITHOTO MPOAODKEHUS OOpa3oBaHMs MO CHEHHATbHOCTAM, HE
CBSA3aHHBIM C IIPUKJIAIHBIM UCII0JIb30BAHUEM I€OMETPUHN.

[IpuoputeTHBIMM 3afayaMyd  OCBOEHMsSI ydeOHoro kypca «l'eomerpum»
Ha 0a3oBoM ypoBHe B 10-11 knmaccax sBASIOTCS:
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(opMupoBaHrE MPEICTABICHHUS O TEOMETPUM KaK YacTH MUPOBOU KYJIbTYPHI U
OCO3HaHHE €€ B3AMMOCBA3U C OKPY>KAIOIIUM MUPOM;

(dopMupoBaHUE TPEACTABICHUS O MHOTOTPAaHHHKAX M TEJlax BpaIIeHHUS Kak
0 BAXHEHIIMX MATEMAaTHYECKUX MOJEIAX, MO3BOJAIOIMIMX ONWCHIBATH U H3YydaTb
pa3HbIE SBJIECHUS OKPYKAOIIETO MUPA;

dbopMHpoBaHrE YMEHHUS paclio3HaBaTh Ha YepTekax, MOJEISAX U B peaIbHOM
MHpE MHOTOTPAHHMKH U TEJIa BPAILICHHUS;

OBJIAJICHE METOJAaMU pEIICHUs 3a/Jad Ha IOCTPOCHHS Ha H300paKeHUSX
POCTPAHCTBEHHBIX PUTYD;

dopmupoBanue YMEHHUS OIIEPUPOBATH OCHOBHBIMU MTOHATHUSIMU
0 MHOTOI'PAHHUKAX U TEJIaX BPAIICHUSA U UX OCHOBHBIMU CBOWCTBAMU,;

OBJIAJICHHE aJIFOPUTMAMM PEUICHUs] OCHOBHBIX THUIOB 3ajad, (hopMHpOBaHHE
YMEHHs IPOBOJUTH HECJIOKHBIE [OKA3aTEIbHBIC PACCYXACHUSA B XOAE PEIICHUA
CTEPEOMETPUUECKHX 3aa4 U 33]a4 C IPAKTHUYECKUM COJEPKAHUEM;

pa3BUTHE MHTEJUIEKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OO0yyarommxcs,
IIO3HABATEIIbHOM  AKTUBHOCTH,  HMCCIENOBATEIbCKUX  YMEHHW, KPUTUYHOCTHU
MBIIUICHUS;

(¢opmupoBanrne (QyHKIMOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUU:
YMEHHME paclo3HaBaTh IMPOSIBIECHUS TI'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJbHBIX KU3HEHHBIX CUTYalUsAX U NPU U3YYECHUU JOPYIUX
y4eOHBIX  NIPEIMETOB, MPOSBICHUS  3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH,
(GopMynupoBaTh MX Ha S3bIKE T'€OMETPUM U CO3/1aBaThb I'€OMETPUUECKHE MOJEIH,
IIPUMEHATb OCBOCHHBIM TI'E€OMETPUYECKHM amnmapar il peLIeHHUs MPAKTUKO-
OpPMEHTUPOBAHHBIX  3a7a4, HWHTEPIPETUPOBATL W  OLEHUBATH  IIOJIYYEHHBIC
pEe3yJIbTaTHI.

OTnUYuTEeNbHOM  OCOOEHHOCTBIO MMPOrpaMMbl 1O TE€OMETPUHU  SIBISETCS
BKJIIOYEHHE B KypC CTEPEOMETPUM B Hayaje €ro M3y4eHus 3a7ay, peraeMbIX
Ha ypOBHE HMHTYMTHUBHOI'O TO3HAHHWSA, U OIpPENEIEHHBIM 00pa3oM OpraHuM30BaHHAas
paboTa HaJl HUMH, YTO CLIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIMPYET MPOTEKAaHWE WHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET
K JAJIbHEUIIEMY U3YyUYECHUIO ITPEIMETA.

[Ipenmnourenue OTHAETCS HATAIHO-KOHCTPYKTUBHOMY METOAYy OOydYeHHUs, TO
€CTh TEOPETUYECKHE 3HAHMUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
MIPAKTUYECKOM JEATEIIbHOCTU.  Pa3BUTHME NPOCTPAHCTBEHHBIX MPEACTABICHUN
y 00ydYaroIuxcsi B Kypce CTEPEOMETPHM IMPOBOJUTCS 3a CYUET pelIeHus 3ajad
Ha CO3JlaHM€ TPOCTPAHCTBEHHBIX O0O0pa30B M 3aJady Ha  OIEpPUPOBaHUE
IPOCTPaHCTBEHHBIMH oOpazamu. CozmaHue o0pa3a MPOBOJUTCS C  OMOPOM
Ha HarJISHOCTh, @ OIIEpUPOBAHUE 00Pa30M — B YCIIOBUSX OTBJICUEHHSI OT HATJISIIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 HCXOAHOTO CONEPIKAHMS.

OCHOBHBIMHU COJIEp)KAaTENbHBIMU JIMHUAMU y4eOHOro kypca «l'eomeTpus»
B 10-11 «kmaccax sBiustorcs: «Muororpanuukuy, «lIpsmpie U mI0CKOCTH
B IIPOCTpPaHCTBE», «Tema BpameHus», «BEeKTOpbl U KOOPAMHATHI B IIPOCTPAHCTBEM.
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dopMupPOBAHKE JTOTHUECKIUX YMEHHUI PACTIPEACIISIETCS HE TOJIBKO 0 COACPIKATETHHBIM
JUHUSAM, HO U 110 TOJIaM 00YUYCHUS Ha YPOBHE CPEIHET0 00IIero oopa3oBaHusl.

Conepxanue o00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHHS TMPOTPaMMbI TI0 TEOMETPHH, pacHpeeiIEHHBIM IO ToiaM OOydeHUs,
CTPYKTYPHUPOBAHO TaKUM 00Pa30M, YTOOBI OBJIAJICHUE TEOMETPUICCKUMHU TTOHITHIMU
Y HaBBIKAMH OCYIIECTBIISIIOCH IMOCICI0BATEIBLHO M ITOCTYMATEIIBHO, C COOIOICHHEM
MPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKJIIOYAIHNCH B OOIIYIO CUCTEMY
TCOMETPUYCCKUX MPEIACTABICHUN 00yJaOIUXCs, pacupss U yriayomss e€, oopas3ys
MIPOYHBIC MHO)KECTBCHHBIE CBS3H.

OOmiee Ynca0 YacoB, PEKOMEHAOBAHHBIX JUII HM3yYEHHsS Y4YeOHOro Kypca
«I"'eometpus» — 102 ygaca: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kiacce —
34 yaca (1 vac B HeEIIO).

COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpsiMmble U VIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE NTOHATUS cTepeoMeTpur. Touka, npsimasi, INIOCKOCTh, ITPOCTPAHCTBO.
[TonsiTHe 00 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH
Y CJIEJCTBHUS U3 HUX.

B3anmHOe pacnonokeHue MNOpsMbIX B IPOCTPAHCTBE:  IEpPECEKarOIIHeECs,
IapajuleIIbHbIE U CKpEIIMBArOIIKECs NpsAMbIe. [1apauiebHOCTD IPSAMBIX U IIJIOCKOCTEN
B MPOCTPAHCTBE: IAPAJIIEIBHBIE IPsAMbIE B IMPOCTPAHCTBE, MaPAJLIEIBHOCTH TPEX
NPSAMBIX, NapaJUIEIbHOCTh MNPAMOW M IUIOCKOCTH. YTJbl C COHANpPaBIECHHBIMU
CTOPOHAMH, YIOJ MEXAY NpAMBIMU B IIpOCTpaHcTBe. [lapamnenbHOCTh MIOCKOCTEM:
MapajyieIbHbIE TUIOCKOCTH, CBOWCTBA MNapalUieNbHbIX IUIOCKOocTe. [Ipocteiimme
IPOCTPAHCTBEHHbIE (UTYypbl HA IJIOCKOCTH: TETpadap, KyO, Mapajuliesenume],
MMOCTPOECHUE CCUCHU.

[leprieHIUKYISAPHOCTh NPSIMOM M IIOCKOCTH: NEPHEHAUKYJSIPHBIE TPSMBIE
B IIPOCTPAHCTBE, MIPSIMbIE NAPAJUIEIbHBIE U IEPIIEHAUKYIIAPHBIE K INIOCKOCTH, IPU3HAK
NEPIIEHAUKYJIIPHOCTH MPSIMOU U IUIOCKOCTH, TEOPEMA O NMPAMOM NEPIECHIUKYIAPHON
IJIOCKOCTHU. YTJIBI B POCTPAHCTBE: YIOJI MEXKAY MPSAMOU U INIOCKOCTBIO, JBYTPAHHBIM
yTOJ1, INHEVHBIN yTrOJI ABYTPAHHOIO yriia. [lepreHiuKyIsip 1 HakJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 MIOCKOCTH, MPOEKUUS (QUTYPBI
Ha IUIOCKOCTh. llepneHauKyIsspHOCTh IUIOCKOCTEM: NMPU3HAK IEPIEHIUKYISIPHOCTH
JBYX ITIOCKOCTEU. Teopema o TpEX MEPHEHAUKYIISIPax.

MHOrorpaHHuKu
[ToHsiTHE MHOTOrpaHHHUKA, OCHOBHBIE AJIEMEHTHI MHOIOTPAHHUKA, BBIYKIIBIC U
HEBBIITYKJIBIE MHOTOTPAaHHHMKH, pa3BEPTKa MHOrorpanHuika. Ilpusma: N-yronbHas
npu3Ma, TpaHd U OCHOBAHMS MPU3MBI, MpsiMasg U HAKJIOHHAs MpPU3MbI, OOKOBas U
MOJIHAs IOBEPXHOCTH MpU3MBbL. [lapannenenunesn, npsiMOyroJibHbIN NapaIeIeIuIe]
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U ero cpoiicTa. [Iupamuia: n-yrojibHasi mUpaMua, FpaHd U OCHOBAaHUE NTUPAMUIBI,
OOKOBasi M NOJHAs MOBEPXHOCTh MUPAMUbl, IPAaBUJIbHAS U YCEUEHHAs MUPaAMUJA.
OneMeHTbl Ipu3Mbl W nHUpaMuiabl. [IpaBUIBHBIE MHOTOTPaHHUKH: ITOHSATHE
[PaBUIBHOTO MHOTOTPAaHHUKA, IpaBWJIbHAs NOpHU3Ma W MpaBWIbHAS NHPAMHJA,
paBUIbHAS TPEYTrojbHAs NUPAMHUAA U IPABUIBHBIA TeTpadp, Ky0. IIpencraBienue
0 MPABWIBHBIX MHOTOI'PaHHUKAX: OKTAa3Jp, NOAEKa’Ap U uKocadap. CeueHus Npru3Msl
Y IMpaMU/pbl.

CummeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSMOH,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUH B NMUpaMuAax, napaieienuneaax, npaBUiIbHbIX
MHOTOI'PaHHHKAX.

Boruncnenue 31eMEHTOB MHOTOIPaHHUKOB: p&€0pa, nuaroHaiu, yrisl. [Tnomans
OOKOBOW TMOBEPXHOCTM U TOJHOM TMOBEPXHOCTH TMPSAMOM NPHU3MBI, ILIOIIA]Ib
OCHOBaHMii, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsIMOW mpu3Mbl. I1nomans 60koBon
MOBEPXHOCTU U TMOBEPXHOCTH NPABWJIBHOW NHUPAMHIBI, TEOpeMa O IUIOLAJH
yceuénHoil nupamuibl. [lonstiue 06 06bpéMe. OObEM MUpaMUIbl, TPU3MBI.

[lonobubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIAY IUIOMIAIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEI.

11 KJIACC

Tesia Bpamenust

[unuaapuyeckas MOBEPXHOCTh, 0Opa3yroIIue MWIMHAPUUESCKON MOBEPXHOCTH,
OCh IWJIMHIAPUYECKONU TOBEepXHOCTH. [lMmuHap: ocHOBaHUS 1 OOKOBasi TOBEPXHOCT,
oOpasytolias u oCh, IIIONIaab OOKOBOW U TIOJHON TOBEPXHOCTH.

Konudeckasi moBepxXHOCTb, OOpa3yroIIMe KOHWYECKOM IMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON moBepxHocTH. KoHyc: ocHOBaHME U BepllinHa, 00pa3ytoias u
OCh, IUIOIAb OOKOBOM U MOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yrolue u
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa w mrap: mueHTp, paauyc, AUAMETp, IUIOMIAL TOBEPXHOCTH CQEPHI.
B3aumMHoe pacnosioxkenue chepbl M IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
IJI011a/1b ChEephI.

N300paskeHne e BpalieHus Ha TNIOCKOCTH. Pa3BEpTka IUIMHIpa U KOHYCA.

KomOuHanuu Ten BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN
okoJ1o cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAIICHHUS.

[Tonstue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 o0béMeE
IPSIMOYTOJIBHOTO Tapajuiesienunena u cneAcTBus u3 He€. O0bEM HMIMHIpA, KOHYCA.
O0BEM mapa u momaab chepsl.

[TogoOGubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY IUIOMAIIMU
NOBEPXHOCTEMN, 00BEMaMHU MOAOOHBIX TEN.

Ceuenust mwiMHApa (MapajyIebHO U MEPIEHAUKYISIPHO OCH), CEYEHUsI KOHYyca
(mapasnienbHOE OCHOBAHUIO U IPOXOJIAIIEE Yepe3 BEPIINHY ), CEUEHUS 1apa.
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BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmiIockocTy U B mpocTpaHcTBe. ClI0)KEHUE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. PasnokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio mapamienenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBHUM ¢ BeKTOpaMH. [IpsMoyronbpHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatse! BekTopa. [IpocTeiiimme 3a1aum B KOOpAUHATAX. Y TOJI MEXAY BEKTOPaMHU.
CkansipHO€ TPOM3BEECHUE BEKTOPOB. BpIUunciIeHWE yriaoB MEXIy HNPSIMbIMH U
IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOI ITPU PEILIEHUH T€OMETPUUECKUX 3a]1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 10 kiacce oOydaromuiics MOJYYHUT CIETYIOIINE
peaIMEeTHbIC PEe3yIbTaThI:

OTIEPUPOBATH MOHATUSIMU: TOUKA, MPSMas, INTOCKOCTD;

NPUMEHSTh AKCHOMBI CTEPEOMETPUU U CJICACTBUS W3 HHUX MPU PEIICHUH
TeOMETPUUYECKUX 3a/1a4;

OTIEpUPOBATH MOHATHIMH: MAPAJUIETFHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJacCu(UIIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTIEpUPOBATH MOHITHSAMHM: JABYTPAaHHBIA YTroJ, TPaHH JBYTPAaHHOTO yria, pedpo
JIBYTPAHHOTO YIJIa, TMHEHHBINA yroJ ABYTPAHHOTO YIJIa, TPaayCHast Mepa IBYTPaHHOTO
yria,

OTICpUPOBATh TIOHATHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABWJIbHBII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHUIbl MHOTOTPAHHUKOB (TIUpaMuaa, MpU3Ma,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJ1accu(UIIMPOBATh MHOTOTPAHHUKH, BHIOUPAsi OCHOBAHUS JJIA KilaccuPuKanuu
(BBIMTYKJIBIC ¥ HEBBIMYKJIbIE MHOTOTPAHHHUKH, MIPABUJILHBIE MHOTOTPAHHUKH, TIPSIMBIE U
HAKJIOHHBIC TTPU3MBI, TAPAIJICIICTIUIIC]IbI );

OTNEepPUPOBAThH MOHATUSAMU: CEKYIIas MIOCKOCTh, CEYCHNE MHOTOIPaHHUKOB;

OOBSICHATH PUHIUIIBI TOCTPOCHUSI CEUCHUM, UCTIOIB3YsI METO/ CIIE/I0B;

CTPOUTH CEYCHHUS] MHOTOTPAHHHKOB METOJIOM CJIEIOB, BHITIOJNHATH (BBIHOCHBIC)
IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIYp: BUJ CBEpPXY, COOKY,
CHU3Y;

pemaTh 3a7a4i Ha HaXOXKJICHHE T€OMETPUUYECKHX BEJIMYWH MO0 00pasiam Win
aITOpUTMaM, TPUMEHSST M3BECTHBIC aHAJTUTUYECKAE METOMABl TPH PEHICHUH
CTaHJApPTHBIX MaTEMaTHYECKHX 3a7ad Ha BBIYMCIECHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JI0 IPSIMO#, OT TOUKH JIO0 MIIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS
IPSIMBIMU;

pemaTh 3aJaud Ha HaXO0XKJIEHWE N€OMETPUYECKUX BETUYHMH MO oOpasiam Hid
QITOpPUTMaM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKHE METOJIBI TIPHU PEIICHUN
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CTAaHIAPTHBIX  MAaTEMAaTHYECKUX  3alad Ha  BBIYUCIICHHE  YIJIOB  MEXIY
CKPEIIUBAOIIUMUCS MPSIMBIMU, MEXTY TPSIMON U TIIOCKOCTBIO, MEXTY MIIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI W IUIOMIAX IMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupamMua) ¢ mpuMeHeHneM (popmyJi, BEIYUCIATh COOTHOIIEHUS MEXKIY TIIOMIAIIMU
MOBEPXHOCTEH, 00hEMaMH MTOT0OHBIX MHOTOTPAaHHUKOB;

OTIepUPOBATH MOHATUSAMH: CHMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, TICHTP, OCh U INIOCKOCTh CHUMMETPHUH (QUTYPHI;

W3BJICKaTh, TMPEOOpPa3OBBIBATh W HHTEPIPETHPOBATH  WH(OPMAIIHIO
0 MPOCTPAHCTBEHHBIX T'€OMETPUUSCKHX (UTypax, MPEACTABICHHYIO Ha YEPTEkKaAX H
pUCYHKaX;

MIPUMEHATh TeOMETpUIeCKre (aKThl JJIA PEIICHHUs] CTEPEOMETPUUYSCKHUX 3ajad,
MIPEANOJaraloIuX HECKOJIBKO IIaroB pEelIeHUs, €CIU YCIOBHUS MPUMEHEHHUS 3a]IaHbI
B SIBHOU (popme;

OPUMEHSTh  MPOCTEUIME  MPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

MIPUBOJNTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU,
pacro3HaBaTh MPOSBICHNE 3aKOHOB TE€OMETPHUH B HCKYCCTBE;

NPUMEHSTh TOJYyYEHHbIE 3HAHUS Ha TNPAKTUKE: aHAIU3UPOBATh peabHbIC
CUTyallUM M TPUMEHSITh W3Y4YEHHBIE TIOHATHS B TIPOIIECCE TOUCKA PEIICHUS
MaTeMaTH4ecKu cPopMyIUPOBAHHOMN MPOOIEMbI, MOICTUPOBAThH peabHbIE CUTYaIlUN
Ha S3BIKE TEOMETPUHU, HCCIAEAOBATh IOCTPOCHHBIE MOJICTH C HCIIONIh30BAaHUEM
TCOMETPUYECKUX TOHATHA M TEOpEeM, ammapara aiareOppl, perarh MPaKTHYECKHe
3a/1auu, CBA3aHHBIC C HAXOXKJEHUEM F€OMETPUUYECKUX BEITUYHH.

K koHniy o0yuenus B 11 kiacce oOy4aronuiicss HAy4YnuTCS:

OTICpUPOBATh TOHATUSAMHU: IWIMHIPUYECKAs IMOBEPXHOCTh, OOpa3yrOIIHe
IIWIHHIPHYECKON MOBEPXHOCTH, MIJIUHAP, KOHWMYECKAask TIOBEPXHOCTh, 00pa3yroIiue
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(hepruyeckasi IOBEpXHOCTb;

pacro3HaBaTh Tejia BpameHus (IWIHHAP, KOHYC, chepa u map);

OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIaCCU(PUITUPOBATH B3aUMHOE PACIONIOKEHNE CPEPHI M IIIOCKOCTH;

OIEPUPOBATH MOHATHSIMH: IIIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA
CerMeHTa, IapoBOi CIION, OCHOBAHUE MIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CIIOS,
IapOBOU CEKTOP;

BBIUKCIISATH 00BEMBI M ILJIOIIAIN MOBEPXHOCTEH TEJT BpAIICHHS, TEOMETPHUCCKUX
TEJ ¢ IpUMEHEeHHEM (HOPMYIT;

OIIePUPOBATH MOHATHUSAMHU: MHOTOTPAaHHUK, BIHCAHHBIA B Cepy W ONMUCAHHBIN
oxoJ10 cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS,

BBIUMCIISITh COOTHOIIEHUSI MEXY TUIOMAASIMH MMOBEPXHOCTEH U 00bEMaMu
IMOJOOHBIX TEN;

34



denepanbHas padbodas mporpamma | Maremaruka. 10—11 kimaccer (6a30BBIi ypOBEHB)

n3o00paxaTh wu3y4yaemble (UTYpHl OT PYKM M C MIPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB;

BBITIOJHATH (BBIHOCHBIE) TJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX
buryp: Bux cBepxy, cOOKy, CHU3Y, CTPOUTH CEUCHHSI TEJ BpaIlCHHS;

U3BIIEKAaTh,  HMHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh  WH(GOPMAIUIO
0 IIPOCTPAHCTBEHHBIX T'€OMETpUYECKUX (UTypaX, NPEICTaBICHHYIO Ha 4YepTexax U
PUCYHKaX;

OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH AEUCTBUS CII0KEHUS BEKTOPOB, BEIUUTAHUSI BEKTOPOB M YMHOKEHHUS
BEKTOpPA Ha YUCII0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHH 00JIaJal0T;

IIPUMEHSATH IIPABUIIO ITApaJUIEIICIUIICA;

ONEpUPOBATh NOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOd MEXIY
BEKTOpPaMH, CKAJIIPHOE MPOU3BEACHHE BEKTOPOB, KOJUIMHEAPHbIE W KOMILIAHAPHBIE
BEKTOPBHI;

HaxoJIUTh CYMMY BEKTOPOB M IPOM3BEJICHUE BEKTOpPAa HA YHUCIO, YrOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE IMPOU3BEIAEHUE, pPacKIaAblBaTh BEKTOp MO  JABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

MPUMEHATh TeoMeTpudeckre (akTbl AJI PEIICHHUs CTEPEOMETPUUYECKHUX 3a]1ad,
IPEANoaralouX HECKOJIBKO IIaroB pelIeHUs, €CIu YCIOBHUS NMPUMEHEHHUS 3aJ1aHbI
B IBHOU (popme;

pemiath NpPOCTEHIIME T€OMETPUYECKHE 3aJa4yd HAa NPHUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA;

pemaTh 3a7a4d Ha J0Ka3aTeIbCTBO MATEMAaTUUECKUX OTHOILICHUN U HAXOXKACHHUE
reOMETPUUYECKUX BEIMYMH O 00pasliaM WM aJrOpuTMaM, MPUMEHsSI U3BECTHBIC
METO/Ibl IPHU PEUIEHUH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a]1aY;

OPUMEHATh  NPOCTEWINME  NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

[IPUBOANUTH NPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B NMPHUPOJE U KU3HH,
pacno3HaBaTh NPOSIBJIEHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;

IIPUMEHATH TIOJyYECHHbIE 3HAHUS Ha MPAKTHKE: AHAIW3UPOBATH PEAbHBIE
CUTyallUM W NPUMEHATh HW3YYEHHBIE NOHATHUS B MPOLECCE IIOMCKAa pEUICHUs
MaTeMaTU4YeCKu cPOpPMyIUPOBAHHON MPOOIEMBbI, MOACIUPOBATH PEAIbHBIE CUTYAIINH
Ha A3BIKE TEOMETPUH, MCCIEAOBATh IOCTPOECHHBIE MOJEINA C HCIOJIb30BAaHUEM
F€OMETPUYECKUX TMOHSATHM W TEOopeM, ammapara ajreOpbl, pelarb MpPaKkTUYECKUe
3a/1a4u, CBA3aHHBIE C HAXOKJIEHUEM F€OMETPUYECKHUX BEIUYHH.
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10 KJIACC
HaunmenoBanue paznena  [KonugecTBo OcHoOBHOE cofiepKaHne OCHOBHBIE BU/IBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB 00yyJaromuxcs
BBeneHue B cTepeoMeTpHIo 10 OCHOBHBIE MMOHSTHUSL CTEPEOMETPUU: AKTYaJau3upoBaTh (PakThl U METOIbI

TOYKa, TpsiMasi, MIIOCKOCTb,
npocTtpaHcTBo. [IpaBuia nzodpakenus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, MapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTus: nepecekaronmecs
IUIOCKOCTH, TIepeceKaroIuecs npsmas
1 TJIOCKOCTb.

3HAKOMCTBO C MHOTOI'PAaHHUKAMU,
U300paK€HHEe MHOTOIPAHHHUKOB

Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX
yeprexkax. HauanbpHble cBeIeHUS

0 KyOe 1 mupaMuie, uX pa3BEPTKU

u Mozenu. CedeHnss MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

IJIAHUMETPHH, PEICBAaHTHBIC TEME.
IMonyuats npencraBieHus

O MPOCTPAHCTBEHHBIX PUTYpaX,
pazoupath NpocTerime npaBuia
U300pakeHHsI 3TUX QUTYP.
HN300paxkaTh NpsSIMYIO U TJIOCKOCTh
Ha pUCYHKE.

Pacno3zHaBaTh MHOTOTPAaHHHKHU,
nupamuiy, Kyo, Ha3pIBaTh UX
AJIIEMEHTBHI.

JejaTh pUCYHOK Ky0a, MUpaMu/IbI,
HaXOJIUTh OMIMOKN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBHCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BATh
IS TIOCTPOCHUS CEYCHHSI METO/T
CJIEJIOB, KPaTKO 3aIUCHhIBATh IIIaru
MOCTPOCHHUS CEUCHHUS.
Pacno3HaBaThb BUJ c€UCHUSA
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Y OTHOIIICHUH, B KOTOPBIX CEUCHUE
nenut pedpa Kyda, HaXOJUTh TUIOIIAIb
CEYEHUS.

Ucnoan3oBath nogodue npu
pELIEHNH 3a/1a4 Ha IOCTPOCHHE
CECUYCHHUM.

3HAKOMHMTBHCH C AKCUOMAaTUYECKUM
MIOCTPOCHUEM CTEPEOMETPUH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NisrocTpupoBaTh aKCHOMBI
pUCYHKaMU U MPUMEPAMHU

U3 OKpYKarolie 00CTaHOBKHU

[IpsiMbI€ M TUIOCKOCTH 12 B3anmHoe pacnosioxeHue npsmbIx AKTYyaJu3upoBaTh (HaKThl U METO/IbI
B IIPOCTPAHCTBE. B [IPOCTPAHCTBE: MEPECEKAOLIUECH, IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
[TapannenbHOCTh NPAMBIX napajulesIbHbIE U CKPELUBAIOLINECS IIPOBOAUTH AHAJIOTHM.
Y TJIOCKOCTEN IIpsIMBIE. IlepeuncasiTb BO3MOXXHbBIE CLIOCOOBI
[TapannenbHOCTh NPSIMBIX PACIIONIOKEHUS ABYX MPSIMBIX
Y TUIOCKOCTEMN B IPOCTPAHCTBE: B IIPOCTPAHCTBE, UIUTFOCTPUPOBATH UX
napajuiesIbHbIE MPSMbIC Ha [PUMEPAX.
B IIPOCTPAHCTBE; NapAJUIEIBHOCTD /laBaTb onpeneieHue
TPEX NPSIMBIX; NAPAIIETBHOCTD CKPELIMBAKOLIUXCS TPSIMBIX,
IIPSIMOU U TTIOCKOCTH. Y TJIBI dhopMynHpoBaTh TPU3HAK
C COHANPABJICHHBIMU CTOPOHAMH; YTOJI | CKPEIIHMBAIOIIUXCS MPAMBIX
MEK1y IPSIMBIMH B IIPOCTPAHCTBE. Y IIPUMEHSTH €r0 IPU PELICHUN
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[TapannenbHOCTH TIIIOCKOCTEM:
MapaJUICIIbHBIE INIOCKOCTH; CBOMCTBA
NapaJuIeNIbHBIX IIJIOCKOCTEN.
[Ipocreimme npoCcTpaHCTBEHHBIE
(bUTYpBI Ha TUIOCKOCTH: TETPAdIP, KYO,
MapAJUICIICIUIIE T, TOCTPOCHUE
CCUYCHUM

3a1ad.
Pacno3naBarth 1ipu3my, Ha3bIBaTh €€
DJIEMEHTBL.

CTponTh ceueHus NPU3MbI

Ha FOTOBBIX YEPTEkKAX.

IlepeyucjsiTh BO3MOXHBIE CIIOCOOBI
B3aMMHOI'0 PACIIOJIOKEHUS NPAMOU
U IJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIHE
IIPUMEPHI U3 PEATIBHOM KU3HHU.
/laBaThb onpeneieHue
MIapaJuIeIbBHOCTH IPAMOU

Y TJIOCKOCTH.

D®opMyJTHPOBATH NPU3HAK
MapaAJUICIIBHOCTH IPAMOU

Y IIJIOCKOCTH, YTBEPXKACHUE O MPSIMOU
[IEPECEUYEHUS IBYX TUIOCKOCTEM,
MIPOXOAIIMX YEPE3 NapalIeIIbHbIE
MIpSIMBIE.

Pemarb npaktuueckue 3agauu

HA IOCTPOCHUE CEYECHUH
MHOT'OTPaHHHKA.

OO0bsACHATH ClTy4ad B3aUMHOTO
PAaCIOJIOKEHUS TIOCKOCTEM.

JlaBaThb onpeaeeHue napauiesIbHbIX
IJIOCKOCTEN; MPUBOJAUTH IPUMEPHI
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W3 PEAIIbHOM KU3HU U OKPYKAIOUIEH
00CTaHOBKH, HJUTOCTPUPYIOLIUE
MAPAJIIEITBHOCTD TIIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
IIapaJuIeIbHOCTH IBYX INIOCKOCTEW,
CBONMCTBA MMAPAIIENBHBIX INIOCKOCTEN
IIPU PELICHUU 3a/1a49 HA MIOCTPOEHUE.
OO0BACHATH, YTO HA3BIBACTCS
MapasuiesIbHbIM IPOECKTUPOBAHUEM

Y KaK BBITIOJIHSIETCS TPOCKTUPOBAHUE
¢buryp Ha MIOCKOCTb.

H300paxkaTh B mapamwienbHON
MPOEKIINH Pa3TUYHbIC
reoMeTpuyecKue (pUrypel.
MoaeaupoBaThb pealibHbIE CUTyallUN
Ha A3bIKE TEOMETPUU, UCCIENOBATh
IIOCTPOEHHBIE MOJEIH

C HUCTOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITHH.

Hcnonb30BaTh npu pelieHUN 3a1a4
Ha TOCTPOCHUE CEYECHU U TTOHSTHE
MapajuieIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaijIeIbHBIX IPSMBIX
Ha IJIOCKOCTH
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[leprieHIuKYIIPHOCTD NPSIMBIX
U IUIOCKOCTEN

12

[leprieHIUKYISAPHOCTH NPSIMOMN

Y TUIOCKOCTH: NIEPIEHANKYIIIPHbBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJjIeNIbHbIC U IEPIECHANKYIISIPHbBIE
K IUNIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTH IPSAMOU

Y IJTOCKOCTH, TEOPEMA O MPSIMOMN
NIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
[leprieHIUKYISIp ¥ HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH 10 TUIOCKOCTH,
pPacCTOSHKUE OT IPSIMOM 10 TUIOCKOCTH

AKTYaJIu3upoBaTh (PaKThl © METOIBI
IJIJAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

OO0BbSACHATDH, KAKOW yIroJI Ha3bIBACTCS
YTJIOM MEXKy NEPECEKAIOIINMUCS
MPSIMBIMH, CKPEITUBAIOIITUMUCS
MPSIMBIMH B TIPOCTPAHCTRBE.

JlaBaTh onpeaeseHue
MEPIICHIUKYJISIPHBIX TTPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJIIPHON

K IJIOCKOCTH.

Haxoaurtsb yribl MEXIY
CKPEILUBAIOIIUMHUCS IPSIMBIMU B KyOe
U IUPaMHUJIE.

IIpuBoauTH IPUMEPBI U3 PEATLHOU
KU3HU U OKPYXKaroIIel 00CTaHOBKH,
WJUTIOCTPUPYIOLLKE
MEePICHIUKYISIPHOCTD MIPSMBIX

B IIPOCTPAHCTBE

Y IEPIEHIUKYISIPHOCTD MIPSIMOU

K IJIOCKOCTH.

DopMyJIHPOBATH IIPUHAK
MEePIICHIUKYIIPHOCTA TMPSIMOU

Y TJIOCKOCTH, IPUMEHSATH €r0 Ha
MPAKTUKE: OOBSICHSITH
MIePIICHIUKYJISIPHOCTh pedpa Kyda

Y JIMArOHAJIA €r0 IPaHu, KOTopas ero
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HE COJICPKUT, HAXOAUTH JIJINHY
JIuaroHagu Kyoa. BeI4uciaTh BHICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETBIPEXYTOJIbHOMN
nyupamMu/l 1o JJIMHaM peoep.

Pemars 3a1a4un Ha BEIYUCIIEHUS,
CBSI3aHHBIE C IEPIIEHIUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
IJIAHUMETPUUECKUX (HaKTOB

Y METOJIOB.

OOBACHATD, YTO HA3LIBAIOT
MEPIEHANKYIISIPOM Y HAKIIOHHOMN

13 TOYKH K IJTIOCKOCTH; IPOEKIUEN
HAKJIOHHOM Ha ITOCKOCTh. OOBICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TIIOCKOCTH; MEXKITY
MapajvieIbHBIMU TUIOCKOCTIMU; MEXITY
MIPSIMOU U ITapajuIeIbHON €1
IJIOCKOCTBIO; MEXKIY
CKPEIIMBAIOMIUMUCS TPSIMBIMH.
Haxoaurthb 3TH pacCcTOsIHUA B IPOCTHIX
ciIyJasix B Ky0Oe, mupamuje, mpusme.
MoaeaupoBaThb pealIbHbIE CUTyallUN
HAa SI3bIKE TEOMETPHH, UCCIIEI0BATh
MMOCTPOCHHBIE MOJAEIN

C UCIOJIb30BAHHEM T€OMETPUUECKUX
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TTOHSITHH.

Ucnoan3oBaTh npu pelieHny 3aaa4
HAa MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPIMOYTOJIBHBIX
TPEYTOJbHUKOB

YT MEXKTY TIPSIMBIMU U
MJIOCKOCTAMU

10

VYTIIBl B IPOCTPAHCTBE: YOI MEXKY
IPSIMOM U TUNIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, INHENHBIN YTOJ IBYTPAHHOIO
yria.

[leprieHIMKYISAPHOCTH TUIOCKOCTEN:
IPU3HAK NEPIEHANKYIIIPHOCTH JBYX
mIockocTer. Teopema o Tpéx
NEepHeHIUKYJIIspax

AKTYaJau3upoBaTh (PakThl U METOIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

JlaBaTh onpeaejeHue yria Mexay
MPSAMOM U IUIOCKOCTBIO,
dhopMyIHpoBaTh TEOPEMY O TPEX
MEePIEHANKYIIApaX U 00paTHYIO K HEH.
Haxoaurthb yroy Mexay npsMou

Y TJIOCKOCTBHIO B MHOTOTPAHHUKE,
PacCTOSTHUE OT TOYKH A0 MPSIMOU

Ha IUIOCKOCTH, UCTOJIb3YSl TEOPEMY

0 Tp€X nepneHaukyisapax. [Iposoauts
HA YEPTEKE NEPIECHIAUKYISP: U3 TOUKH
HA MPSIMYI0; U3 TOYKHU Ha IIOCKOCTb.
JaBaTthb onpeneneHue AByrpaHHOTO
yIJia v ero 3JieMeHTOB. OOBSICHSIThH
PaBEHCTBO BCEX JIMHEHHBIX YTJIOB
JIBYTPAHHOIO yTJIA.

Haxoaurthb Ha yepTexe AByrpaHHbIN
YTOJI TIpU pedpe MUPAMHUIBI, TPU3MBI,
napasuiesienuneaa.
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/laBaTh onpeaesieHne yria Mex1y
MJIOCKOCTSAMM.

JdaBarh onpeneneHue

1 opMyTHPOBATH NPU3HAK
B3aMMHO NEPIEHANKYISIPHBIX
TTIOCKOCTEM.

HaxoauTsb yriibl MEX1y III0CKOCTAMU
B KyO€ ¥ UpaMHuie.

Hcnonb30BaTh npu peniecHUu 3a1a4u
OCHOBHBIE TEOPEMBI U METO/IbI
MJIAHUMETPUH.

MoaeaupoBaTh pealibHbIE CUTyalluN
Ha S3bIKE€ TEOMETPUH, HCCIEA0BATH
MMOCTPOCHHBIE MOJICIIU

C UCTIOJIb30BAHUEM I€OMETPUUECKUX
TTOHSITHH.

Hcnonb30BaTh npu perieHuu 3a1a4u
Ha [MOCTPOEHUE CEYEHU
COOTHOILIEHHUS B IPSIMOYTOJIbHOM
TPEYTOJbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE JIEMEHTHI MHOI'OTPAaHHUKA,
BBIITYKJIbIE U HEBBINYKJIbIE
MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OI'DaHHUKA.

[Ipu3ma: N-yronpHas npu3Ma; rpaHu

AKTYaJau3upoBaTh (PaKkThl © METOIbI
TJIAHUMETPUHM, PEJICBAHTHBIE TEME,
NMPOBOJAUTDH AHAJIOTHH.

JlaBaTh onpeaesieHue
napasuiesienune;/ia, pacmo3HaBaTh €ro
BUJbI U U3y4aTh CBOWCTBA.
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Y OCHOBAHMSI IPU3MBL; IIPsIMast
Y HaKJIOHHAsI TPU3MBIL; OOKOBast

Y TIOJIHASI IOBEPXHOCTD MPU3MBI.
[Tapannenenunen, MpAMOYTOJIbHBIN
HapaJJIeJIeIUIIE] U €ro CBOMCTBA.
[Tupamuga: N-yronbHas MUpaMUa,
I'PaHU U OCHOBaHUE MUPAMM/IBI;
OOKOBas U MOJHAs TOBEPXHOCTh
nUpamMuabl; IpaBUIIbHAS U yCEUEHHAsS
nupamuzaa.

DNeMEHThI IPU3MbI U TUPAMUJIBI.
[IpaBunIbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; IPABWIIbHAS MPU3Ma
U MpaBUJIbHAS TMpaMUa; MPaBUIIbHAS
TPEyroJibHasi MUpaMKIa

U IPABUJIBHBINA TETPa’ap; KyO.
IIpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3p, AOJAEKAIP
U MKOCa’p.

CummMmeTpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTENBHO TOUKH,
OPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUpamMuaax,
napajiesienuneaax, mpaBuIbHbIX
MHOTOI'PAaHHHKAX.

JlaBaThb onpeaeeHue NTUpaMuIbl,
pacno3HaBaTh BUIbl HUPAMHUI,
(opmysupoBaTh cBOlcTBa pédED,
I'PAHEN U BBICOTHI MPABUIBHOU
MMUPAMU/IBI.

Haxoaurh 1uioiaab HOJHOU

1 OOKOBOM OBEPXHOCTH MHUPAMHU/IBI.

JlaBaThb onpejaeieHue yCeUEHHON
NMpaMUbl, Ha3bIBATh €€ JIEMEHTHI.
D®opMyIHPOBATH TEOPEMY

0 IIoUIaAu OOKOBOM MOBEPXHOCTH
[IPaBUJIIbHOU YCEUEHHOM TUPAMUJIBL.
PemaTp 3a1aun Ha BBIYKCIICHUE,
CBS3aHHBIE C MUPAMUIAMU, a TAKXKE
3a7]a4M HA MMOCTPOCHUE CEUEHHUI.
/laBaThb onpeae/ieHue IPU3MBIL,
Pacno3HaBaTh BU/IbI IPU3M,
H300pakKaTh [IPU3MbI HAa YEPTEKE.
Haxoauthb miiomanas moJIHON WIN
OOKOBOI MOBEPXHOCTU TIPU3MBI.
MN3y4yars cooTHOLIEHUS Diliiepa
Uit yncia pédep, TpaHeld U BEpIIUH
MHOTOI'PaHHHKA.

N3yuyaTh BUABI TPABUIBHBIX
MHOTOIPAHHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO IPAHEH.
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Brrunciienue 351eMeHTOB
MHOTOTPAHHUKOB: pEOpa, AUaroHau,
yribl. [Inongaae 60k0BOM NOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IIPU3MBL, TUIOIIA/Ib OCHOBAaHUM, TEOpEMA
0 OOKOBOM TTOBEPXHOCTH TIPSIMOM
npusmel. [Inomans 60xkoBoM
IIOBEPXHOCTHU U NTOBEPXHOCTH
MIPAaBUJILHOM MUPAMUJIBI, TEOpEMA

0 IJIOIIA 1 OOKOBOM MOBEPXHOCTH
yCEYEHHOM MUPAMUIBI

HN3yuyarb cuMMeETpUIO
MHOTOTPaHHHUKOB.

OO0BLACHATH, KaKHE TOYKH
Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTENBHO JAHHOW TOYKH, TPSIMOUN
WJIY TIJIOCKOCTH, YTO HA3bIBAIOT
LIEHTPOM, OCBIO HJIH ITIOCKOCTHIO
CUMMETPUH (QUTYPBI.

IIpuBoauTH NpUMeEPHI
CUMMETPUYHBIX PUTYP B apXUTEKTYPE,
TEXHUKE, TPUPO/IE.

MoaeanpoBaTh peaIbHbIE CUTyalluN
Ha 3bIKE€ TEOMETPUH, UCCIIEAOBATh
MIOCTPOECHHBIE MOAEIH

C UCTIOJIb30BAHUEM T€OMETPUUYECKUX
MMOHSATUH, MCITOJIB30BaTh MOJ00HE
MHOTOTPaHHHUKOB

OO6BbEMBI MHOTOTPAHHUKOB

IToustre 00 00bEME. OOBEM
UPaMHUIBI, TTPU3MBI

AKTYaJau3upoBaTh (PaKkThl © METOIbI
IJIAHUMETPHH, PETICBAHTHBIE TEME.
OO0BIACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/IS aHAJIOTHUIO

C U3MEPEHHUEM TIJIOIIAICH
MHOT'OYTOJIbHUKOB. POpMYJIMpPOBATH
OCHOBHBIE CBOMCTBA 00BHEMOB.
HN3yuyarh, BBIBOAUTH GOPMY.JIbI
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00BEMa MPSAMOYTOJIBHOTO
napajuieJenuIe1a, Ipu3Msl

Y TIUPaMU/IBL.

BoraucasaTs 00bEM IPU3MBL

Y IUpaMUbl IO X JIEMEHTaM.
I[IpumeHsaTH 00BEM TSI peIICHUS
CTEPEOMETPUUECKHUX 3a1a4 U

JUTSl HAXOKJIEHUS TEOMETPUUECKUX
BEJINYMH.

MopenupoBarth peaibHbIe CUTYallUN
Ha S13bIKE T€OMETPHH, HCCIAEAOBATH
MOCTPOEHHBIE MOJIEIH

C UCIIOJIb30BAaHNEM T'€OMETPUUECKUX
MTOHSTUI

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuenuii

B MHOTOTPaHHHUKE.

Brruucnenue paccTosHUM: MEXIY
JIBYMs TOYKaMH, OT TOYKH J10 MIPSIMOU,
OT TOYKH JI0 IIJIOCKOCTH; MEXIY
CKPEILHUBAOIIAMUCS IPSIMBIMHU.
Brruucnenue yrios: Mmexay
CKPEILNBAIOIIAMUCS IPSIMBIMH,
MEXKY MPSIMOM U INIOCKOCTHIO,
JNBYI'PAHHBIX YTJIOB, YIJIOB MEXKY
IJIOCKOCTAMU

CTpoutsb ceueHne MHOTOTpaHHUKA
METOJIOM CJIE/IOB.

JlaBaThb onpeeeHne pacCTOSHUS
Mexay purypamu.

HaxoauTh paccTosiHuE MEXIY
napajuieIbHbIMU IIOCKOCTAMH,
MEXy MIIOCKOCTBIO U MapajuieIbHOU
e’ PSIMOM, MEXKILY
CKPEILHBAIOIIUMUCS TPSIMBIMHU.
CTpouTtb TMHENHBIN YO
JABYTPAHHOI'O YIJIa HA YEPTEkKe
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MHOTI'OIrpaHHHMKa 1 HAXOJUTH €T0
BCIIMYUHY.

HaXOI[I/lTL YTJIbl MCKAY INIOCKOCTAMU
B MHOI'OTpaHHHUKaX

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC
HaumenoBanue paznena  [KomuuectBo OcHOBHOE cofiepKaHHUe OCHOBHBIE BU/IBI IESITEIBHOCTH
(Temnl) Kypca 4acoB o0yyarommuxcs
Tena BpanieHus 12 Cdepa u map: ueHTp, paauyc, AKTYaJau3upoBaTh (HaKThl © METOIbI

JIaMeTp; TUTOIIA b TOBEPXHOCTH
cdepsl. B3anmHoe pacnonoxxenue
chepbl U IIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; miomaas chepsl.

N3o6paxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IJIJAHUMETPUH, PEJICBAHTHBIE TEME,
NMPOBOIANTH AHAJIIOTHUU.

JlaBaThb onpeaenaenus chepsl U 1mapa,
WX LIEHTpPa, painyca, JuaMeTpa.
Omnpeneasitb chepy kak purypy
BpAILICHHS OKPY’KHOCTH.
HccaenoBarh B3auMHOE
pacnosoxeHue chepsl ¥ MIOCKOCTH,
IBYX c(hep, WITICTPUPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
D®opMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM MIIOCKOCTH K cdepe,
CBOWCTBO M ITPU3HAK KacaTeJIbHOU
IIJIOCKOCTH.

3HAKOMUTBCH C T€0JE3UYECKUMHU
JUHUSIMU Ha cepe
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[{unuuapuveckas HOBEPXHOCTb,
0o0pa3yronme NUINHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIUHIPUYECKOM
noBepxHocTu. L{unuuap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
o0pasyromiast u 0ch; IUIOIMAIb
OOKOBOM M TIOJIHOM MOBEPXHOCTH.
N306paxeHne HuIMHIpa

Ha ITJIOCKOCTH. PaBBépTKa mUuJInHApA.

Ceuenust nunuHApPa (MIOCKOCTBIO,
napajuieIbHOW WIIH
MEPIICHIUKYJISIPHOU OCH ITUIUHIPA)

OO0BACHATD, YTO HA3LIBAIOT
HWIMHAPOM, Ha3bIBATh €T0 3JIEMEHTHI.
HN3yyarh, 00bICHATDH, KaK ITOJIYYUTH
UUAJIMHJP MYyTEM BpalCHUS
MPSMOYTOJIbHUKA.

BbIBOAUTH, HCTIOJIB30BATH (DOPMYIIBI
JUTSI BBIYMCJICHUS TUTOIIaAN OOKOBOM
MMOBEPXHOCTH LWJIMHAPA.

N3yuarth, pacno3HaBaTh pa3BepTKY
1005810503 01( 01

N300paxkaTh HWIMHAP U €r0 CEUCHUS
IJIOCKOCTBIO, ITPOXOIAIIEH Yepes ero
OCb, MMAPAIUICIIBHON WU
MEPIIEHINKYJIAPHON OCH.

HaxoauTh miomany 3TUX CEYCHUI.
MoaeaupoBaThb pealibHbIE CUTyalluN
Ha A3bIKE TEOMETPUU, HCCIAEA0BATH
MMOCTPOCHHBIE MOJEITN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
MTOHSTHMN

Konunueckas noBepxHOCTb,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEpIIINHA
KOHHUYECKOUW MTOBEPXHOCTH.
Konyc: ocHoBaHue 1 BepinHa,
oOpasyrolas 1 och; IIOHIAb

OO0BbsACHATH, KAKOE TEJIO HA3BIBAOT
KPYIOBBIM KOHYCOM, Ha3bIBaTb €r0
DJIEMEHTBL.

N3yuyaTh, 00bACHATH, KaK [TOJTYYUTh
KOHYC IIyTEM BpalCHUs
IPSAMOYTOJIBHOI'O TPEYTOJIbHUKA.
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OOKOBOM U MOJHOM MOBEPXHOCTH.
Y ceu€HHbBIN KOHYC: 00pasyromye
Y BBICOTA; OCHOBAHMS U OOKOBasI

MIOBEPXHOCTb.

I/1306pa>1<eHHe KOHYCa Ha IINIOCKOCTH.

Pa3BépTtka koHyca.

CeueHnus koHyca (TNIOCKOCTBIO,
napaJuieIbHOM OCHOBAHUIO,

Y TJTOCKOCTBIO, MPOXOAIIEH
yepe3 BEPILINHY)

M300pakaTh KOHYC U €r0 CEUYCHUS
IJIOCKOCTBIO, MPOXOISIIEH Yepe3 OCh,
Y TJIOCKOCTBIO, NEPHEHAUKYIISIPHON
K OCH.

HN3yuyarh, pacno3HaBaThb pa3BEPTKY
KOHYCa.

BbiBOAUTH, HCTIOJIB30BATH (DOPMYJIBI
71 BBIYUCIICHUS TTOIAA OOKOBOM
ITOBEPXHOCTH KOHYCA.

HaxoauTsb 1miomiaj iy ceyeHu,
IIPOXOAIIMX YEepe3 BEPLIMHY KOHYCa
WJIY TIEPIICHNKYJIIPHBIX €T0 OCH.
OO0BICHATH, KAKOE TEJIO Ha3bIBACTCS
YCEUEHHBIM KOHYCOM.

HN3y4yarb, 00BbICHATH, KaK €ET0
IIOJIyYUTh ITyTEM BPAILLCHUSA
MIPSMOYTOJIBHOW TPAICLHH.
BbiBoAMTH, NPUMEHATH GOpMYITy
111 BBIYMCIICHUS TUIOIIA I OOKOBOM
ITIOBEPXHOCTH YCEYEHHOTO KOHYCa

KomOuHanus e BpaiieHus

1 MHOT'OI'PaHHUKOB. MHOTOTIpaHHHUK,
OTHMCAaHHBINA OKOJIO cheps; chepa,
BITMCAaHHAs B MHOTOIPAHHUK HJIH

B TEJIO BPAIICHHS

AKTYyaJau3upoBaThb (HaKThl U METO/IbI
IJIAHUMETPHH, PEIICBAHTHBIE TEME,
MTPOBOAUTH AHAJIOTHH.

PemaTes cTepeoMeTprudecKue 3a1auu,
CBSI3aHHBIE C TEJIAMH BPALLCHUS,
IIOCTPOCHUEM CEYEHUH TEJI BPALLICHUS,
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C KOMOWHAIMSMU TEJ BPAIICHUS

¥ MHOTOIPaHHHMKOB Ha HAXOXKJICHUE
F€OMETPUYECKUX BEJIUYMH.
Hcnonb30BaTh 1pu pelieHun
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUUIECKre (DAKThl U1 METObI
3372491 HAa BBIYMCIICHHUE

U 10Ka3aTeILCTBO.

MopenupoBaTh peajbHbIE CUTYAI[UN
Ha SI3bIKE TEOMETPHH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJEIN

C HCITOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSTUHN

OO0BEMBI TEN

[Tonsitue 06 06BEMe. OCHOBHBIE
CBOMCTBA OOBEMOB TEJ.

O06BEM nMIIMHIpa, KOHYCA.
O0bEM 1mapa u mIomaas chepsl

AKTYaJIu3upoBaTh (HaKThl 1 METOJIbI
MJIAHUMETPUH, PEJIEBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTHHU.

BbIBOAMTH, MCNIOJIB30BATH (DOPMYIIBI
00BEMOB: TIPU3MBI, LIMJIUHJIPA,
IIAPaMUIBI, KOHYCA; YCEUEHHOU
IMUPAMUJIBI U YCEUYEHHOTO KOHYCA.
Pemrats crepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C BEIYHUCICHUEM 00BEMOB.
D®opMyJTHPOBATH ONIPEACICHUE
[IAPOBOTO CETMEHTA, IIIapOBOTO CJIOS,
IIaPOBOT'0 CEKTOpA.
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I[IpumeHnsTh HOpMyIIBI
11 HAXOXKIEHUSI 00bEMOB IIAPOBOTO
CErMEHTa, I1apOBOro CEKTOpa

[Tono0OHbIE TENa B IPOCTPAHCTRE.
CoOTHOIICHHUS MEXKTy TIIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMM IMOI0OHBIX
TeN

Pemarts cTepeomeTpuieckue 3a1auu,
CBsI3aHHBIE C 00BEMOM IIapa

U TUIOIIA/bIO CEPBHI.

MoaenupoBaTh peaibHbIE CUTYAlUH
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MIOCTPOCHHBIE MOJICIIU

C HCTOJIb30BAHUEM I'€OMETPUUYECKUX
TOHSITHUH.

AKTYaJau3upoBaThb (HaKThl U METOJIbI
MJITAHUMETPUH, PEJIEBAHTHBIC TEME,
MPOBOAUTHL aHAJIOTHH.

Pemars cTrepeomeTpuueckue 3aaayu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00HEMOB
Y TIOBEPXHOCTEHN MOTIOOHBIX TEI

B ITPOCTPAHCTRBE.

MoaeaupoBaThb pealIbHbIE CUTyallUN
Ha A3bIKE€ TE€OMETPUH, UCCIEA0BATh
MIOCTPOCHHBIE MOJIEIIN

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSTHMN

BekTopbl ¥ KOOpAUHATEI
B [IPOCTPAHCTBE

10

Bekrop Ha miockoctu
U B pocTpaHcTee. ClioxeHnue
Y BBIYUTAHHUE BEKTOPOB. Y MHOXKEHHUE

AKTYaau3upoBaTh (PakTbl U METObI
IJIAHUMETPUHM, PEIIEBAHTHBIEC TEME,
IIPOBOAUTH AHAJIOTHH.
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BEKTOpA Ha yucio. Paznoxenue
BEKTOpPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napasulesIenunea.

Pemenue 3anay, CBA3aHHBIX

C IPUMEHEHUEM MPABUII ICUCTBUI

C BEKTOpPaMH.

[IpsimoyronbHast cuctema KOOpAUHAT
B nipocTpancTBe. KoopauHatel
BekTOpa. [[pocrenmme 3anaun

B KOOpJAMHATAX. YTOJI MEXKIY
BekTOpamu. CkanspHOe
MIPOU3BEJICHUE BEKTOPOB.
Brruncnenue yrioB Mexay npsMbIMU
Y TTIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METO
IIPY PELICHUHU T€OMETPUUYECKUX 3a]1a4

OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
rapajijIeIeuIe1a IPU CI0KEHUN
BEKTOPOB.

CkiaaapiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP HA YHUCJIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA ITUX
omnepanuii.

JlaBaTh onpenesieHre NpsIMOyTrOJIbHOM
CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE.
Beipa3uTh KOOpAUHATHI BEKTOPA
4yepe3 KOOPAUHATHI €70 KOHLIOB.
BeiBOAUTH, HCIIOIB30BATH (DOPMYTY
JUIMHBI BEKTOPA U PACCTOSTHUS MEXKITY
TOYKaMH.

BripamxaTh CKaISIpHOE ITPOU3BENCHUE
BEKTOPOB U€pe3 UX KOOPAUHATHI,
BBIUHCIISTH YTOJI MEXIY IBYMS
BEKTOPAMH, ABYMsI IIPSIMBIMH.
HaxoauTsb yroa mMexuay npsMou

Y TIJIOCKOCTBIO, YTOJI MEXKIY IBYMSI
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbiBOAUTE, HCII0JIB30BATH (hopmyTy
PACCTOSHUS OT TOYKH 110 INIOCKOCTH
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[ToBTOpEHME, 0000IIEHNE 7 OcHoBHble QuUrypsl, hakTel, TeopeMbl | Pematb mpocteiimuye 3agaun
U cUCTeMaTH3allusl 3HaHUN Kypca IUTaHUMETPpHUH. 3aaaun Ha HaXOXKJECHUE JIJIMH U yTJIOB
TUTAHUMETPUU U METOJIbI UX B T€OMETPUYECKUX PUTypax,
penieHus. npuMeHsTh Teopemy I[udaropa,
OcHoBHbIE GUTYPBI, PAKThI, TEOPEMBI | TEOPEMBI CHHYCOB U KOCHHYCOB.
Kypca CTepeOMETPHH. 3aJauu Haxoauthp riomaabs MHOTOYTOJIbHUKA,
CTEpEOMETPUU M METOIbI UX PEIICHUs | Kpyra.
Pacno3naBath oo00HbIe HUTYDHI,
HAXOAUTh OTHOIICHHUS IJTMH
Y TUIOLIAJICH.
Hcnoab30BaTh IpHu peLICHUN
CTEpEOMETPUYECKUX 3aJ1a4 (haKThI
¥ METOJIbI TUTAHUMETPHUH
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJIBHAA 3AIITMCKA

VYuebubiii kypc «BeposSTHOCTh M CTaTUCTHUKA» 0a30BOTO YPOBHS SIBISIETCA
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTO Kypca 0a30BOro YpOBHS
OCHOBHOT'O OO1IEro oOpa3oBaHusi. YUeOHBIA Kypc MpeaHazHadyeH s (GOpMHUpPOBAHUS
y 00y4arouuxcsi CTaTUCTUYECKON KYJIbTYpbl M TIOHUMAHUS POJIM TEOPUU BEPOSTHOCTEHN
KaK MaTeMaTH4eCKOr0 MHCTPYMEHTAa JJIs M3yYeHUs CIy4YailHbBIX COOBITHI, BEJIUYUH U
npoueccoB. Ilpm wu3ydeHum ydeOHOro Kypca oOOOramaroTcs MNpeaCTaBICHUs
o0y4aromuxcst 0 METoJIaX UCCIEOBAaHUSI U3BMEHYMBOIO MUpPA, Pa3BUBAETCS MOHUMAHHE
3HAYUMOCTH U OOIIHOCTH MAaT€MaTHYECKHMX METOJOB IO3HAHUS KaK HEOThEMIIEMOM
YaCTU COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUS.

Conepxanue yueOHOro Kypca HalpaBjeHO Ha 3aKpEIUICHUE 3HAHUW, TTOJTyYEHHBIX
IpU H3yYEHHH Kypca Ha ypOBHE OCHOBHOTO 0OOIIero oOpa3oBaHMs, U HAa pPa3BUTHUE
MPEICTABICHUM O CIy4YalHBIX BEJIIMYMHAX M B3aUMOCBS3AX MEXIY HUMH HAa BaKHBIX
npUMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl M3 OKpy’Karolero mupa. B pesynbprate
y oOydarmoumuxcs JOJDKHO — c(OpMHUpOBAThCS — MPENCTaBiIeHUE O  Haubosee
yIOTPEOUTENBHBIX U OOIIUX MAaTEeMaTHYECKHX MOJIENSIX, UCTIONb3yEeMbIX I OTIMCAHUS
AHTPOTIOMETPUUECKHX U AeMOrpaduuecKiX BEJIMYNH, TOTPELUTHOCTEHN B pa3InyHOro poaa
U3MEPEHUSX, JJIMTENbHOCTH  O€30TKa3HOW  pabOoThl TEXHUYECKUX  YCTPOMCTB,
XapaKTePUCTUK MAacCCOBBIX SIBIEHUH U MPOLIECCOB B OOIIECTRE.

B cooTBeTcTBHM ¢ yKa3aHHBIMH LEJISMH B CTPYKType Y4YeOHOTO Kypca
«BepoaTHOCTh M CTaTUCTUKA» AJIA YPOBHS CpeliHero oOuero oopazoBanus Ha 0a30BOM
YPOBHE BBIJICJICHBI CIEIYIOIIME OCHOBHBIE coOJeprKaTesbHble JUHUM: «CiydaiiHble
COOBITHUS U BEPOSITHOCTIY, «CllydaiiHble BETMYUHBI U 3aKOH OOJBIINX YHCEID».

Baxnyio dYacth y4eOHOro Kypca 3aHUMaeT HW3YYEHHE TE€OMETPUYECKOTO U
OMHOMHUANBHOTO pACIpEAeNeHUI U 3HAKOMCTBO C UX HENPEPHIBHBIMHU aHaJoraMu —
MOKa3aTEIbHBIM 1 HOPMAIIbHBIM PaCIpeIeICHUSMH.

Conepxxanne nuHUM «CrydailHble COOBITHSI MU BEPOSITHOCTH» CIIYXUT OCHOBOM
st (OPMUPOBAHMS TPEACTABICHUM O paclpeleseHUH BEpPOSITHOCTEH MeEexIy
3HAUYCHUSIMHU CIIy9aHBIX BEJIMYMH, a TaKXKe 3Ta JIMHUS HeoOxoaumma Kak —0Oasza
JUISL M3YYEHHs 3aKOHa OONBIIMX YHceNl — (yHIaMEHTAJIbHOTO 3aKOHa, JACHCTBYIOLIETO
B MpUpPOJE U OOIIECTBE U UMEIOIIEro MareMaTtuyeckyio (popmanuzanuio. CaM 3aKoH
OONBIIMX YHCENl TMpeajaraercs B O3HAKOMUTEIbHOM (opmMe ¢ MUHUMAIbHBIM
UCIOJIb30BaHUEM MAaTEMAaTHYECKOTO opMaIn3ma.

Tewmbl, CBSi3aHHBIE C HEMPEPHIBHBIMU CIYYalHBIMU BEIMYMHAMH, AKIEHTHPYIOT
BHUMaHUE O0y4aroU[MXcs Ha ONMUCAHUU M U3YyYEHUU CIyYalHBIX SBJICHHUHI C MOMOUIBIO
HEeMpepbIBHbIX (PYHKIMHA. OCHOBHOE BHHUMAHME YIENSIETCS MOKa3aTeIbHOMY U
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HOPMAJIbHOMY pacCHpeleCHUsIM, TPU OTOM MPEANOJaraeTcsi O03HAKOMHUTEILHOE
U3yUYCHHUE MaTepralia 0e3 J0Ka3aTeIbCTB MIPUMEHSIEMBIX (DAKTOB.

OOmiee 4YHCIIO YacoB, PEKOMEHIOBAHHBIX I HW3Y4YCHHUS Yyd4eOHOTO Kypca
«BeposTHOCTh M cratucTHKa» — 68 dacoB: B 10 kmacce — 34 vaca (1 wac B Hemero),
B 11 xnacce — 34 gaca (1 vac B HeZieIi0).

COJEPXAHHME OBYUYEHUA

10 KJIACC

[IpeacraBienre JaHHBIX C TMOMOIIbIO Tabmuir u  guarpamm.  CpenHee
apuMeTHIecKoe, MeIMana, HauOoJIbIlIee U HAUMEHbIIIee 3HAUCHUSI, pa3Max, JUCTICPCUS
Y CTaHJApPTHOE OTKJIOHEHUE YHUCIIOBBIX HAOOPOB.

CnyualiHble 9KCIIEpUMEHTHI (OIBITHI) U CIy4dailHble COOBITHS. DJIeMEHTapHbIE

coObITUsA (KMCX0abl). BeposTHOCTH ciydailHOro coObITHs. bau30ocTh 4acTOThl U

BEpOSTHOCTH  coObITMH.  CilydailHple  ONBITBI €  PAaBHOBO3MOKHBIMU

AJIEMEHTapHBIMU  COOBITUAMH.  BeposaTHOCTH  COOBITMUH B ONBITaX C

PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU.

Onepauun HajJ COOBITUSIMU: TEpeceuYeHue, OOBbEIUHEHUE, MPOTHUBOIMOJIOKHbIE
coObITust. Jlnarpammel Ditnepa. @opmyria ClIOKEHUS BEPOSITHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBo  ciydailHOTO
skcniepuMenTa. @opmyiia nojaHou BeposiTHOCTU. HezaBucuMeblie COOBITHS.

KomOunaropHoe mnpaBuno ymHOxeHus. llepecranoBku u ¢daktopuan. Yucno
couetanuii. Tpeyronbauk [lackans. ®opmyna bunoma HeroToHa.

bunapubiii ciayuyaliHbIil ONBIT (MCIIBITAaHUE), YCIIeX W Heyaada. HesaBucumbie
ucnbiTanust. Cepus HE3aBUCUMBIX HCIBITAHUM A0 MepBOro ycnexa. Cepus HE3aBUCUMBIX
ucnblTaHu bepHysu.

CnydaitHas BennuuHa. Pactipenenenue BeposTHOCTeN. JlnarpaMmma pacrpeaeieHusl.
[Tpumepsl pacnipesienientii, B TOM YUCIIe, FEOMETPUUECKOE U OMHOMHUAIBHOE.

11 KIIACC

UucnoBele XapaKTEpUCTUKU CIIyYalHBIX BEJIIMYMH: MaTeMaTH4YECKOE OKHUIAHMHE,
JIUCIIEpCHsT M CTaHOAPTHOE OTKJIOHEHWe. lIpuMepbl NpUMEHEHHs MaTeMaTU4eCKOIo
OXMJAaHUSA, B TOM 4YHUCIE B 3aJayax H3 IIOBCEIHEBHOW XU3HU. Marematnyeckoe
OXUJaHHe OMHApHOM CiIy4aliHOW BeJWYMHBL. MareMaTH4yeckoe OXXKUIAHHE CYMMBbI
CIIy4YalHBIX BEJIMYMH. MaTeMaTU4eCcKOoe OKMIAHUE U JUCIIEPCHUS TE€OMETPUUYECKOTO U
OMHOMUAJIBHOTO pacIpe/IeICHUN.

3akoH OONBIIMX YHCEN U €r0 pOJib B HayKe, Ipupojae u odmiecTBe. BriOopounsbIii
METOJ HCCIICJOBaHUM.

IIprmepbl  HENpEPBIBHBIX  CIOy4YalHBIX BeaWuyuH. lloHATHe o0 mIOTHOCTH
pacnpeneneHus. 3ajayd, NPUBOIAIIME K HOPMaJIbHOMY pacnpeneneHuto. Ilonstue
0 HOPMAJIBHOM PAaCIIPEIECIICHNH.
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INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kJacce o0OydYarOIIUMHCA TOJYYUT CIICIYIOIINAE
MPEAMETHBIEPE3YIIbTATHI:

YUTATh U CTPOUTH TAOJIUIBI U IUATPAMMBI;

OTICpUPOBAThH MOHATHUSMH: CPEIHEE apu(PMETHISCKOE, MEauaHa, HanboJbIIee,
HaWMEHbLIEE 3HAUCHUE, Pa3MaX MACCUBA YUCIIOBBIX JTAHHBIX;

OMEepUPOBATh MOHATUSAMU: CIYYaWHBIM HKCIEPUMEHT (OMBIT) U CIIy4aiHOe
COOBITHE, DJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIM HUCXOJ) CIYy4YalHOTO OIbITa,
HAXOJIUTh BEPOSITHOCTH B OMbBITAX C PABHOBO3MOKHBIMU CIyYaWHBIMH COOBITHSMH,
HAaXOJUTh W CpaBHUBATh BEPOATHOCTU COOBITUH B HU3YUYEHHBIX CIy4YalHBIX
HKCIEPUMEHTAX;

HaXOJUTh U (POPMYIUPOBATH COOBITHUS: MEPECCUCHUE U OOBEAMHEHUE TaHHBIX
CcOOBITUH, COOBITHE, TMPOTHUBOMOJOXKHOE JaHHOMY COOBITHIO, TOJIB30BATHCSA
nuarpaMmMamu Didsiepa u GOpMyJIoN CIIOKEHUSI BEPOATHOCTEH MpU pellieHU! 3aay;

OTepUPOBaTh TOHSATUSMU: YCJIOBHAs BEPOSATHOCTh, HE3ABUCHUMBIC COOBITHS,
HaxXOJUTh BEPOSTHOCTU C TOMOIIBIO MpaBUjia YMHOXXEHUS, C MOMOIIBIO JepeBa
CIIy4aliHOTO OMbITA;

MPUMEHSITh KOMOWHATOPHOE TIPaBUJIO YMHOXKEHHMS TIPU pELICHUM 3ajady;
OTIEpPUPOBATH MOHSATUSIMU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
UCTIBITAHUM, yCleX H HeyJada, HAaXOAWTh BEPOSTHOCTU COOBITHH B CEpHUH
HE3aBUCUMBIX HCTIBITAHUHN IO MEPBOTO yCIieXa, HaXOAUTh BEPOSITHOCTA COOBITUI B

cepuu UctbITanuil bepnyiuu;

ONEPUPOBATh  MOHSTHUSIMHU: ClyyailHass  BEJMYMHA,  paclpeleseHue
BEpPOSATHOCTEN, TUarpaMma pacrpeiesICHuUs..

K konmy oOydenuss B 11 kiiacce oOydyarOnIUHCA TOJYYUT CIIEIYIONINUE
IIPEAMETHBIEPE3YIIbTATHI:

CpaBHUBATh BEPOSATHOCTU 3HAYECHUU CIy4alHOW BEJIIMYMUHBI 110 PACIIPEICIICHUIO
WJIMC TTIOMOLIBIO THAarpaMM;

ONEPUPOBATh MOHATHEM MATEMATHYECKOIO OYKHJIAHWS, IPUBOAUTH MPUMEPHI,
KaK IPUMEHSETCS MAaTEMAaTHYECKOE OKHMIAHUE CIIyYalHOW BEJIWYMHBI HAXOJWTh
MaTeMaTHYECKOE 0KUIAHUE 10 JAHHOMY PaCIpENEICHUIO;

UMETh MPEACTABICHUE O 3aKOHE OOJIBIINX YHCEl;

UMETh IIPEACTABIICHHE 0 HOPMaJbHOM

pacIpenencHun.
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10 KJIACC
Hanmenosanue pazgena  |KommuecTtso OcHOBHOE cofiepKaHne OcCHOBHBIE BH/IBI J€ATEIBHOCTH
(TembI) Kypca 4acoB 00yJaronuxcs
[IpencraBieHne JaHHBIX 4 IIpeacraBienye JaHHBIX C IOMOIIBIO N3Baexats nHpoOpManuo 13 Tabnuil
Y OIMCaTEeIbHAas CTATUCTUKA Tabnui u quarpamm. Cpennee U AuarpaMM, HCIO0JIb30BaTh TaOJIHIIbI
apupMeTnyecKoe, MeIaHa, Y IUarpamMMBbl JUIsl IPEICTABICHUS
HauOoJbllIee U HAUMEHbLIEE CTaTUCTUYECKUX TAHHBIX.
3HA4YEHUS, pa3Max, TUCIEPCHs, Haxoaursb onrcarenbHble
CTaHJapTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKH TaHHBIX.
HaObOpoOB BoiaBUraTh, KpUTHKOBATH THIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHUYHMBOCTH
u onpenenstomux e€ pakropax
Ciry4ailHbIE OIBITHI 3 Cry4daiiHble SKCTIEPUMEHTHI (OTIBITHI) BoiaeasiTb Ha npuMepax ciry4alHbIe

U CIy4alHbIC COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOdaMU

U CTy4aiiHbIe COOBITHSI.
DneMeHTapHbIe COOBITHS (MCXOIBI).
BeposTHOCTB ciTydaiiHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OTIBITAX

C paBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH.
[IpakTuueckas padora

COOBITHS B OITMCAHHOM CITy4aiiHOM
OTIBITE.

DopMyJUPOBATH YCIOBUS MPOBEACHUS
CJIy4allHOTO OIIBITA.

Haxoautb BeposSITHOCTH COOBITHIA

B OMBITaX C PABHOBO3MOKHBIMU
HCXOJaMH.

MoaeaupoBarh OIbITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
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MCXOJIaMU B XOJI€ MPAKTUIECKON
paboTHI

Omnepanuu Hasx COOBITUAMH,
CJI0’KEHUE BEPOSTHOCTEN

Onepauuu HaJ COOBITUAMU:
nepecedycHue, 00beTMHEHUE COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHSI.
Jnarpammel Dunepa. @opmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoan3oBath quarpamMMsl Jiisepa

U CJIOBECHOE OIMCAaHUE COOBITUI

i GOPMYJIMPOBKHU U U300paKEeHUS
O0OBEMHEHUS U IEPECEUEHUSI COOBITU.
Pemiarh 3aga4m ¢ UCIIOIB30BaHUEM
(OpMyJIbI CI0KEHUS BEPOSTHOCTEM

Y cIIOBHAsI BEPOSITHOCTS,
JIEPEBO CIYYAUHOTO OIIbITA,
dbopmyra mogHOM
BEPOSITHOCTH

1 HE3aBUCHUMOCTH COOBITUI

Y coBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEN. JlepeBO CiaydaitHOro
akcriepumenTa. opmyria MoJIHOu
BeposiTHOCTU. HezaBucumbie COOBITHS

Pemarts 3agaumn Ha HaxOXICHUE
BEPOSATHOCTEHW COOBITUH, B TOM YHUCJIIE
YCJIOBHBIX C IOMOIIBIO A€peBa
CJIy4ailHOTO OMBITA.

Onpenensitb HE3aBUCUMOCTb COOBITHIA
o ¢opmyJie U 1Mo OpraHu3aluu
CJIy4ailHOTO OMbITa

DneMeHTbl KOMOMHATOPUKHU

KomOunaropHoe mpaBuio
yMHO)eHus. [lepectaHoBKH

u ¢akropuan. Yucio couetaHui.
Tpeyronbauk [lackans. ®opmyna
o6unoma HeroTona

Hcnmoab30BaTh NPaBUIIO YMHOKEHUS
JJIs IEPEUUCIICHUS COOBITHI

B CIIy4allHOM OIIBITE.

IMoab3oBaThes popmyoit

U TpeyrojabHUKoM Ilackans

JUIS OTIPENIETIEHUS YMCIIa COUETaHU N

Cepuu nociea0BaTeIbHBIX
HCIIBITAHUI

bunapHbIil CitydaliHBINA OIIBIT
(ucnpITaHuE), ycrex U Heyiava.
HeszaBucumele ucnibitanus. Cepust
HE3aBUCUMBIX UCIIBITAHUI 10 IEPBOTO

Pa30uBaTh CI0XHBIE SKCIIEPUMEHTHI
Ha OTJIETTLHBIC UCTIHITAHUS.
OcBanBaTh NOHSITHS . UCIIBITAHUE,
cepusi HE3aBUCUMbIX HCTIBITAHUH.
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ycnexa. Cepust HE3aBUCUMBIX
YCTIbITaHuN bepHyIun.
[IpakTuueckas padora

C HCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

IIpuBoauTh NpUMepbI CEpui
HE3aBUCUMBIX UCIIBITAHUMN.
Pemarsp 3agaum Ha OMCK
BEPOATHOCTEH COOBITHIA B CEpUU
WCIIBITAHUI JIO TIEPBOT0 ycrexa

Y B CEpUSAX UCIBITAHUN bepHyIn.
HN3yuaTthb B X0/1€ IPAKTHYECKOMI
PadoTHI C UCIIOIH30BAHUEM
AJIEKTPOHHBIX TA0JIUIl BEPOSITHOCTU
COOBITHH B CEPUSIX HE3aBUCHUMBIX
WCIIBITAaHUN

CityyaliHbl€ BEJTUYMHBI
U pacnpeneneHus

CnyyaiiHas BEIUYMHA.
Pacnpenenenne BeposiTHOCTEN.
HNuarpamma pacnpenenenus. Cymma

" IIPOU3BCACHUC Cﬂy‘{aﬁHLIX BCJINYHH.

[Ipumepsl pactipeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHAJILHOE

OcBauBaTh NOHATHA: CIIy4aiiHas
BEJIMUMHA, pacipeiesicHue, Ta0auIa
pacnpeneneHus, JuarpaMmma
pacrpeeeHusl.

IIpuBoauTH NpUMeEPHI
pacnpeneneHuii, B TOM YHCIIE
r€OMETPUYECKOr0 U OMHOMUAILHOTO.
CpaBHHMBATB pacupeieieHus
CIIyYaWHBIX BEJIIMYUH

HaxoanThb 3HaAYCHUS CyMMBI

U IIPOU3BCACHUA CJ'Iy‘-IElfIHBIX BCJIMYHH.

CTpouTts H pacno3HaBaTh
reOMETPUYECKOe U OMHOMHUAIIBHOE
pacrpeneneHue
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[loBTOpEeHMe, 00001IEH E, 3) OnucarenpHas CTaTUCTHKA. IHoBTOPATH N3yUEeHHOE
CUCTEMAaTHU3alMsl 3HAHUN CrnyyaiiHble ONBITHI U BEPOSTHOCTU Y BBICTPaMBaTh CUCTEMY 3HAHUHN
CIy4JaitHeIX coObITHI. OTniepanuu Hal
COOBITUAMHU. DJIEMEHTBI
KOMOMHATOPUKH, CEPUH HE3aBUCUMBIX
WCTIBITAaHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KUIIACC
HanmenoBanue paznena  |KonmuecTtBo OcHOBHOE coAepKaHUE OCHOBHBIE BUJIBI IESITEIBHOCTH
(Temnl) Kypca 4acoB 00yJaronuxcst
MaremaTuyeckoe 0)KUIaHue 4 [IpuMepbl TpUMEHEHUS OcBauBaTh NOHATHE MATEMATUYECKOTO

CIy4allHOW BEJIWYMHBI

MaTE€MaTUYECKOTO OKUJAHUS
(cTpaxoBaHue, 10TEPES).
MaTteMaTuyeckoe 0KuJaHue CyMMBbI
CIIyYalHbIX BEJINYMUH.
MaremMaTnyeckoe 0KH1aHne
r€OMETPUYECKOr0 U OMHOMHAIHLHOTO
pacnpeneneHun

OKUJIaHUS.
IIpuBoauTh 1 00CyKAATH IPUMEPHI
MPUMEHEHUSI MATEMAaTUYECKOTO
oXXuaaHus. Beraucnars
MaTEeMaTHYECKOEe 0’KHJIaHNUE.
Hcnoab3oBarh NoHATHE
MaTEeMaTUYECKOr0 0KUIAHUS U €TO
CBOWCTBA IPH PEIICHUHU 3a/1a4.
HaxoaunTsp 1o u3BecTHBIM QopMysiam
MaTEMaTUYECKOE 0’KUJIaHUE CYyMMBI
CIIyYalHBIX BEJIMYMH.

HaxoaunTsb 1o uzBecTHbIM (hopmynam
MaTEeMaTUYECKHE OKUJIaHUS CITyYalHbIX
BEJIMYMH, UMEIOIIUX T€OMETPUUYECKOE

u OMHOMHAJILHOE pacrpeieieHUs
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Jucniepcust v cTaHIapTHOE
OTKJIOHCHUE CIIYYarHOU
BEJINYHHBI

Jucnepcnst u ctaHgapTHOE
OTKJIOHEHUE. Jlucniepcun
reOMETPUYECKOTO 1 OMHOMHAIILHOTO
pacrpeneseHusl.

[TpakTnueckas padota

C HCTOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINII

OcBauBaTh MOHATHS: TUCTIEPCHUS,
CTaHJapTHOE OTKJIOHEHUE CITy4yalHON
BEJIUNYMHBI.

HaxoauTs aucnepcuio

0 pacIpeiesICHHUIO.

HaxoanTsh 1o u3BecTHBIM QopMysiam
JUCTIEPCUIO TEOMETPUUYECKOTO

1 OMHOMMAJIBHOTO paclpeieieHus,

B TOM YHCJI€ B XOJI€ TPAKTUIECKON
paboOTHI C UCIIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIHUI]

3aK0H OOJIBIIINX YHCEJT

3akoH OosbIIKX yncen. BeiOopouHsIii
METOJl UCCIIEAOBAHUMN.

[Ipaktruueckas padbota

C UCTIOJTb30BAHUEM DJICKTPOHHBIX
Ta0IHIL

3HAKOMHUTBCS C BBIOOPOYHBIM METOI0M
MCCJIEIOBAHMS COBOKYITHOCTH JaHHBIX.
M3yuaTh B X0/1€ MPAKTUUECKOU PaOOTHI
C MCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JIMIL] MPUMEHEHHUE BBIOOPOYHOTO
METO/1a UCCIENOBaHU

HenpepbiBHBIE CilydaiiHbIE
BEJIMYMHBI (paclpeeieHus)

ITIprmepsl HENPEPBIBHBIX CIIyYaWHBIX
BeJIMYUH. QYyHKIUS TUIOTHOCTH
pactpenenenus. PaBHomepHoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPBIBHAS
CJIy4dailHas BEJIMYMHA, HEIIPEPBIBHOE
pacnpezenenue, QyHKIUS INIOTHOCTH
BEPOSITHOCTH.

IIpuBoOaAUTH IPUMEPHI HENPEPBIBHBIX
CIIy4alHbIX BEJINYMH.
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Haxoautb BepOsSITHOCTH COOBITHIA
10 TaHHOW (PYHKIIUM IJIOTHOCTH, B TOM
YU CIIE PABHOMEPHOIO PacpeCICHUS

HopwmansHoe pacnipenencHue 2 3anaun, MpUBOIAIINE K HOpMAIbHOMY | OcBamBaTh MOHATHS: HOPMAJILHOE
pacnpezenennto. OyHKIUS pacrmpeziesieHue.
TUTOTHOCTH ¥ CBOWCTBA HOPMAJIBHOTO | BBIIEJsITH 1O OMHMCAHUIO CTyYaiHbIe
pacmpeseneHusl. BEJIMUMHBI, pacrpeeéHHbIE
[TpakTnueckas padbota 0 HOPMATBHOMY 3aKOHY.
C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX [IpuBoauThL NpUMepHI 335124,
TabIUIL HIPUBOJAIINX K HOPMATbHOMY
pacnpenenennio. HaxoauTtes yncioBbie
XapaKTEPUCTUKU HOPMAJIbHOTO
pacmpezesieHus IO U3BECTHBIM
dbopmynam.
Pemarh 3a1aun, cBsI3aHHLIC
C MPUMEHEHHEM CBOICTB HOPMaJIHLHOTO
pacnpeieieHnid, B TOM YHCIIE
C UCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IHI
[ToBTOpEHue, 00001IeHNE 19 [IpencraBienne JaHHBIX C TOMOIIIbIO [ToBTOpSTH U3y4EHHOE U BHICTPAUBATh

U CUCTeMAaTH3alus 3SHAHUMN

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, ONBITHI

C PAaBHOBO3MOKHBIMU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIYHCIICHUE BEPOSITHOCTEH COOBITHIT

CHUCTEMY 3HAHUU
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C IpUMEeHEHUEM (HopMyIT

U rpagMuecKuX METO/I0B
(koopuHaTHAs TIpsiMast, IEPEBO,
auarpaMmma Diiniepa), cirydaiiHble
BEJINYMHBI U PACIIPEACIICHUS,
MaTEeMaTHYECKOE 0KUITAHUE
CIIy4allHOM BEJIMYMHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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