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OenepanbHas pabouas mporpamMma Mo ydeOHoMy mnpeamery «MareMarukay
(6a30BBIN ypoBeHB) (TpeameTHas obiacTh «Maremarnka U MH()OpPMATHKaY) BKIIIOYACT
MOSICHUTEIIbHYIO 3aIHUCKY, COJIEpKaHUE 00yUeHHUs, IUNIAHUPYEMBIE PE3YIIbTaThl OCBOCHUS
MporpamMMBbl 10 MaTeMaTUKE, TEMAaTUYECKOE IIJIAaHUPOBAHUE.

[TosicHuTenbHAs 3amucKa oTpa)kaeT oOIIKe LETU U 3aJa4l U3YUYCHHUS] MAaTEMAaTHUKH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MTPEANOCHIIOK K €€ HM3Y4eHUIO 00YyJarolmMuMUCcH,
MECTO B CTPYKType y4yeOHOro IulaHa, a TakKe MOAXOAbl K OTOOpY COJEepiKaHMs,
K ONPEJICTICHUIO TUIAaHUPYEMBIX PE3YIbTaTOB.

Conepxanue OOy4eHHSI PACKpBIBAET COJEpXkKATEJIbHbIE JIMHUU, KOTOpPBIC
MpeIaraloTcs i 00s13aTeIbHOTO M3YYCHHS B KaKIOM KJacce Ha YPOBHE CPEIHETO
o01ero oopa3zoBaHusl.

[Inanupyemble pe3yabTaThl OCBOCHHUSI MPOTpaMMbl MO MAaTEMaTHKE BKIIIOYAIOT
JMYHOCTHBIE, METAlPEAMETHBIC DPE3yJbTaThl 32 BECh NEPHOJ OOyYeHHS Ha YPOBHE
cpenHero oOmiero oOpa3oBaHMs, a TaKXKe MPEAMETHBIE JOCTHXKEHHUS O0ydaronierocs
3a KaXK]IbIi Toj 00y4ueHus

INOACHHUTEJIBHASA 3AIINCKA

[Iporpamma no MareMaTHKE Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUs
paspaborana Ha ocHoBe ®I'OC COO c yuy€ToM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
MPEIBbIBIIEMbIX K MAaTeMaTUueCKOMY OOpa30BaHUI0, W TPATUIUNA POCCHUICKOTO
oOpa3zoBanusi. Peanuzainus nporpaMMbl MO MaTeMaTHKe OOECleYrBaeT OBJIAJCHUE
KJIFOUEBBIMU ~ KOMIIETEHUUSAMH, COCTABISIOIIMMU  OCHOBY Ui  CaMOpa3BUTHS
¥ HEMPEPhIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOIMIEKYJIbTYPHOTO, JUYHOCTHOTO U
MO3HABATEIBLHOTO PA3BUTHUS IMYHOCTU 00 YyUaOIINXCS.

B nporpamme 1o maremaTHKe y4TEHBI Hlied U mojokeHus KoHuenumu pa3BUTHS
MaTemaTudeckoro oopasoBanus B Poccutickoit deneparuu. B cooTBETCTBUM ¢ HA3BaHUEM
KOHIENIMY, MaTeMaTUYecKoe OOpa30BaHHUE OJKHO, B YACTHOCTH, MPEIOCTABISAThH
KOKJIOMY 00yJaronemMycsi BO3SMOKHOCTh JIOCTMDKCHUS YPOBHSI MAaTeMAaTUUIECKUX 3HAHUM,
HEOOXOIMMOTO I TallbHEHIIeH YCIENTHON KU3HU B obmiecTBe. VIMeHHO Ha pernieHne
ATOM 3aJlauM HaleJIeHa IporpaMMa 1o MaTeMaTHuKe 6a30BOro ypOBHSI.

B snoxy mudpoBoit TpanchopManum Bcex cdep UETOBEUECKON NeATCTLHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIIOBEKOM 0e3  0a30Boi
MAaTeMaTU4YECKOW MOATOTOBKH. YK€ B IIKOJIE MATEMATHUKA CIIYKUT ONOPHBIM MTPEAMETOM
TS U3Y4EHUST CMEXKHBIX JHUCIUIUIMH, a B JKW3HU TIOCJI€ IIKOJbI peajbHOU
HEOOXOAMMOCTBIO CTAHOBUTCS HEMPEPBIBHOE 00pa3zoBaHUEe, YTO TPEOYyET MOIHOLICHHOM
0a30Bol 00Ie00pa30BaTEILHON TOJATOTOBKH, B TOM YHCIE W MaTEeMaTHYE€CKOW. DTO
OOYCJIOBJIEHO TE€M, YTO B Hallld JHU PACTET YMCIO CHEIUALHOCTEH, CBS3aHHBIX
C HEMOCPEJACTBEHHBIM NMPUMEHEHUEM MaTEMAaTHKU: U B cpepe IKOHOMUKH, U B OU3HECE,
Y B TEXHOJIOTHYECKUX 00JIACTAX, U 1aXKe B TYMaHUTapHbIX chepax. Takum o6pa3zom, KpyT
OoOy4Jaromuxcs, Mg KOTOPhIX MaTeMaTUKa CTAaHOBUTCS 3HAUYUMBIM TIPEAMETOM,
CYILIECTBEHHO PACIIUPSIETCS.
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[IpakTryeckas MOJIE3HOCTh MaTeMaTUKU OOYCIOBJIEHA TE€M, YTO €€ MpPeaMETOM
ABIIIOTCS (DyHIaMEHTAIbHBIE CTPYKTYPhI HAILIETO MHUpPA: MPOCTPAHCTBEHHBIE (OPMBI U
KOJINYECTBECHHBIC OTHOIICHUS OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
ONbITE, JO JOCTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX [JIi PpPa3BUTHS HAyYHBIX W
TEXHOJIOTUYECKUX HAEH. be3 KOHKPETHBIX MAaTeMaTH4YECKUX 3HAHWM 3aTPyIHEHO
MMOHUMAHHWE TIPUHIIUIIOB YCTPOMCTBA M HCIOJIb30BAHUS COBPEMEHHOM TEXHHKH,
BOCIIPUSITUE MW MHTEPIpETAHs Pa3HOOOpPa3HOW COIMAIbHOH, HSKOHOMHYECKOM,
MOJMIMTUYECKON  mHpopMmaiuu, Manodh(EKTUBHA TIOBCEAHEBHAS  IPAKTHYECKas
IeATeNbHOCTh. Kaxx10My 4enoBeKy B CBOEH KU3HU IMPUXOIUTCS BBIINOJIHATH JOCTATOYHO
CJIOKHBIC PACUYETHI U COCTABIISITH HECIIOKHBIE AT OPUTMbI, HAXOAUTh HY)KHBIC (DOPMYIIBI
U IPUMEHSTh WX, BIAJETh MPAKTUYECKUMHU NMPUEMAMU T€OMETPUUECKUX U3MEPEHUN U
NOCTPOEHUHM, 4YuUTaTh WH(GOPMAILIMIO, TMPEACTABICHHYIO B BUIY TaOlMIl, JUarpamm
U rpaduKoOB, >XUTb B YCJIOBHSIX HEONPEACIEHHOCTH M TOHUMATh BEPOSTHOCTHBIN
XapakTep CIy4aiHbIX COOBITHH.

OmHOBPEMEHHO C paciMpeHueM cdep MPUMEHEHHS MaTeMaTHKH B COBPEMEHHOM
obmecTBe Bc€ Oojiee BaKHBIM CTAHOBUTCS MaTEMaTHYCCKUW CTHJIb MBIIUICHHUS,
MPOSIBIAIOIINICA B ONPEACIHEHHBIX YMCTBEHHBIX HaBBIKax. B mporecce wu3ydeHus
MAaTEMATUKH B apCEHAl MPUEMOB W METOJOB MBIILICHUS YEJIOBEKA E€CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIMS U ACAYKIIKs, 0000IeHne U KOHKPETU3allvs, aHAIU3 U
CUHTE3, KJIacCU(PUKALUSI U CUCTEMaTU3alusl, abcTparupoBanue u aHajgorus. OObEeKThI
MaTeMaTUYECKNX YMO3aKJIIOUEHUM, TMpaBWa MX KOHCTPYMPOBAHHS PACKPBIBAIOT
MEXaHHU3M  JIOTUYECKUX  TOCTPOCHUH,  CHOCOOCTBYIOT  BBIPAOOTKE  yMEHUS
dbopmynupoBaTh, OOOCHOBBIBaTh W JOKa3bIBaTh CYXKJEHHS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIUICHHE. MaTreMaTuKe MPUHAICKUT BeAyIas pojib B (OPMUPOBAHUHT
AITOPUTMUYECKON KOMIIOHEHTBl MBIIUIEHUS M BOCIUTAHUM YMEHHUH JEWCTBOBATH
10 33JaHHBIM AITOPUTMAM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYMPOBATH HOBBIE.
B mpomecce pemenus 3amad — OCHOBHOW YYE€OHOW JEATETRHOCTH Ha ypOKax
MAaTEMATHKH — Pa3BUBAIOTCA TBOPUECKAS U MPUKJIIATHAS CTOPOHBI MBIIUICHUS.

OOydeHue maremMaTtuke Aa€T BO3MOXKHOCTH pa3BUBaTh y OOY4YaroOIIUXCS TOYHYIO,
palMoOHAILHYI0O U MH(POPMATUBHYIO peYb, YMEHUE OTOMpaTh HamOoJiee MOAXOISAIINE
S3BIKOBBIC, CUMBOJMYECKHE, TpadUyecKue CpeJCTBa ISl BBIPAKEHUS CYXKIACHUN U
HarJISIAHOTO UX MPEICTABICHUS.

HeoOxonmuMbpIM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBaHUU
ABIIIETCA 00LIEe 3HAKOMCTBO C METOIaMU TIO3HAHUS IEUCTBUTEILHOCTH, PEACTABICHHUE
O MpEeIMETEe W METOJIE MaTEMaTUKH, €ro OTIMYUS OT METOJ0B E€CTECTBEHHBIX H
TYMaHUTApHBIX HAayK, 00 OCOOEHHOCTSAX MPUMEHEHUS MaTEMaTUKU JUIsl PEIICHUs
Hay4YHBIX W MPUKIAIHBIX 337a4. Takum o0pa3oM, MaTeMaTHYeCKoe 00pa3oBaHUE BHOCUT
CBOM BKJIaJl B pOpMUpOBAHUE OOIIEH KYIbTYPhI YEIOBEKA.

N3ydenue MareMaTuku CIOCOOCTBYET ACTETUYECKOMY BOCIHTAHHUIO YEJIOBEKa,
MOHUMAHUIO KPacoTbl W U3SIIECTBA MATEMaTUYECKUX PACCYXKIEHUW, BOCIPUATHUIO
reOMEeTPUIECKUX POPM, YCBOCHHIO UJIEU CUMMETPHH.
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[IpuopurerHeiMu 1ensaMu oOydeHuss matrematuke B 10—11 kimaccax Ha 6a3oBOM
YPOBHE SIBJISIFOTCSL:

(opMUpOBaHUE LEHTPATBHBIX MAaTEMaTUYECKUX TMOHATHN (YUCIO, BEIMYMHA,
reomeTpuyeckas (urypa, MnepeMeHHas, BEpPOSTHOCTb, (QYHKIHS), OOECIEUMBAIOLIUX
MPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MAaTEMAaTUUYECKOT0 00pa3oBaHus 00yJarouuxcs;

NOJIBE/ICHUE OOYy4YaloIIMXCsl Ha JOCTYHHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPYXKAarOLIEro MHpa, IOHUMAaHUE MaTEMAaTUKHA KaK 4acTH
o01Iell KyJIbTYpbl YEJIOBEUECTBA;

pa3BUTHE WHTEIUIEKTYAIbHBIX M TBOPYECKUX CHOCOOHOCTEH OO0ydaromumxcs,
MO3HABATEJIbHON aKTHMBHOCTH, MCCIEAOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBILIJIEHUS,
MHTEpeca K U3yYCHUIO MaTEMaTUKH;

dbopmupoBanue (GYHKIMOHAIBHOM MAaTeMaTH4YeCKOW TIpaMOTHOCTU: YMEHUs
pacrno3HaBaTh MAaTE€MATHUYECKHE AaCHEKThl B PEATbHBIX JKU3HEHHBIX CHUTYalUsAX
U TpU U3YYCHUHM JPYTUX YYEOHBIX MPEIMETOB, MPOABICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTeH, (GOpMYJIMpOBaTh UX Ha S3bIKE MaTeMaTUKU U CO3/1aBaTh
MaTeMaTUYeCKHe MOJEIH, MPUMEHITh OCBOCHHBIM MaTEMaTUYECKUW  ammapaT
JUISL pelIeHusl MPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh U OLICHUBAThH
IIOJIYYECHHBIE PE3YJIbTATHI.

OcHOBHBIMM JIMHHUSMH conepxkaHus marematukn B 10-11 kmaccax sBistores:
«Yucna u BeIMUCIEHUN», «Anredpa» («Anredpandeckue BbIpaXXEHUS», «YpaBHEHUS U
HEepaBeHCTBay), «Hauana maTemarnueckoro ananuszay, «I'eomerpush» («I'eomerpuueckue
burypsl 1 ux cBoMcTBa», «M3MepeHne TeoMEeTPUUYECKUX BEIMUYUH»), «BeposTHOCTh 1
CTaTUCTHKa». JlaHHBIC JIMHUM pPa3BUBAIOTCS IapaJUICNIbHO, KaXKJas B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOM, OJIHAKO HE HE3aBUCHUMO OJIHA OT JPYTOM, a B TECCHOM KOHTAKTe
u B3aumojehcTBuu. Kpome »3Toro, ux oOOBEAMHSET JOrMYECKas COCTaBJISIOLIAs,
TPaZULIMOHHO MPUCYILAs MaTEMAaTUKE U TPOHU3BIBAIOIAs BCE MATEMAaTUYECKHUE KYPChI U
conepkarensubie uHUU. ChopmynupoBanHoe B PI'OC COO TtpeboBaHuE «BiIaICHUE
METOJIaMH JIOKA3aTeJbCTB, AJITOPUTMAMHU pEUIeHUs 3ajad, yMmMeHue (HopMyIupoBaTh
OINpPE/ENICHNs, AKCHOMBI W TEOPEMBI, INPUMEHATh MX, MPOBOJUTH JOKAa3aTEIbHbIC
paccyXIeHuss B XOJIe¢ pELIeHHUs 3aJau» OTHOCHTCS KO BCeM YUeOHBIM Kypcam, a
dbopMUpoBaHUE JOTMYECKUX YMEHUH pachpenensieTcss Mo BCeM TojaM O00y4deHUs
Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maremaruka sBISIETCS 005S3aTE€IbHBIM MPEIMETOM
Ha JaHHOM ypoBHe oOpazoBanus. [Iporpammoii mo mMaTeMaTHKE IperycMaTpuBaeTCs
u3ydeHue ydeOHoro mnpeamera «MaremMaTuka» B paMKax TpEX Yy4eOHBIX KYpPCOB:
«AnreOpa W Hayajga MaTeMaTUYECKOro aHamuza», «l'eoMerpus», «BeposTHOCTh U
cTaTUCTHKa». DOpMUPOBAHME JIOTMUECKMX YMEHHW OCYILECTBIISIETCS HA MPOTSKEHUU
BCEX JieT oOy4eHUs Ha YpOBHE CPEHEro oOIero oOpa3oBaHUs, a DJIEMEHTHI JIOTUKU
BKJIFOUAIOTCS B COJIEpKaHUE BCEX HA3BAHHBIX BBIIIE YU€OHBIX KYpPCOB.

OO611ee 4MCIIO YacoB, PEKOMEHIOBAHHBIX ISl U3y4deHus: MmaTeMaThuku — 340 4acos:
B 10 kmacce — 170 ygacoB (5 ywacoB B Hemento), B 11 kmacce — 170 gacoB (5 ydacos
B HEJIETIIO).



denepanpHas padouas mporpamma | Marematuka. 10—11 xnacchr (6a30BbIi YpOBEHB)

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

N3ydenune MareMaTuku Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HAIPaBICHO
Ha JIOCTIDKEHHE OOYYarONIMMUCS JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YyJbTATOB OCBOCHHS YUEOHOIO MpeMeTa.

JIMUYHOCTHBIE PE3YJIBTATbBI

B pesynbrare n3ydeHus: MaTeMaTUKU HAa YPOBHE CPEIHETO 00IIero oOpa3oBaHUS
y oOyuatoierocst 0yayt copMupoBaHbI CIETYIOUIUE JUYHOCTHBIE PE3YIbTaThl:

1) rpa:kaIaHCKOr0 BOCIIUTAHNS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMMO3UIMKM OOYYaIOMIErocs KaK aKTUBHOTO W
OTBETCTBEHHOT'0 YJICHA POCCHICKOro 0OOIlleCTBa, MPEACTaBICHHE O MAaTEMAaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SBICHUH, TPOLEAYP IPAXKIAHCKOTO
oOrecTBa (BIOOPHI, OMPOCHI M APYTrO€), YMEHUE B3aMMOJICHCTBOBATH C COIUATBHBIMHU
WHCTUTYTAaMU B COOTBETCTBUHU C UX (PYHKIMUSIMU U Ha3HAYCHUEM;

2) MAaTPHOTHYECKOr 0 BOCIIUTAHHUS:

c(hOPMUPOBAHHOCTh POCCHUMCKON  TIpakJTaHCKOW HMACHTUYHOCTH, YBaKCHUS
K TMPOIUIOMY M HAaCTOSIIEMY POCCHUUWCKOM MAaTE€MaTWKH, IEHHOCTHOE OTHOIICHUE
K JOCTHKCHUSIM POCCUMCKUX MATEMATHKOB M POCCHMCKOM MATEMATHYECKOW IIKOJIbI,
HCIIO/Ih30BAHUE ITUX JIOCTHIKCHHUH B APYTHX HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHKH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITUTAHMSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoaa, CcPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOrO IIOBEACHUS, CBSA3aHHOIO C NPAKTUYECKUM
NPUMEHEHUEM JOCTUKEHUN HAyKH M JIEATEIbHOCTBIO YYEHOrO, OCO3HAHUE JIMYHOI'O
BKJIaJ]a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOr 0 BOCTIMTAHUS

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYAas OCTETUKY MAaTEMAaTUYECKHUX
3aKOHOMEpHOCTEN, OOBEKTOB, 3aJay, pPEIICHHI, pacCyXIE€HUI, BOCHPUHUMYHBOCTDH
K MaTeMaTHYECKUM acleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) dpuznyecKoro BOCIATAHNS:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSITH MaTEMaTHYECKUE 3HAHHUS B HMHTEpecax
3I0pOBOro M 0Oe30macHOro oOpasza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3JIOPOBBIO  (370pOBOE TIUTAHHWE, COATAHCHUPOBAHHBIM PEXKHM 3aHATHH W OTIbIXA,
peryisipHas (usnyeckas akTUBHOCTb), (PU3NUECKOE COBEPIIICHCTBOBAHUE MPU 3aAHSITHUIX
CIIOPTUBHO-030POBUTEIILHON AEATEIBHOCTHIO;

6) TPY10BOI'0 BOCTIMTAHMSI:
TOTOBHOCTh K TPYAY, OCO3HAHWE IIEHHOCTU TPYAOJIOOUS, UHTEPEC K PazTuIHBIM
chepam mnpodeccuoHaIbHON JEATEIbHOCTU, CBS3aHHBIM C MaTeMaTUKOM U €
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NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccuun
U pEaM30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHbI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTH4eCKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO Ha MPOTSHKEHUH BCEHl JKU3HU,
TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PELICHUM IPAKTUYECKUX 3a7a4 MaTEMaTHYECKOU
HaIPaBJICHHOCTH;

7) IKOJIOrH4eCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH YKOJOIMUECKON KYIbTYpPhI, IOHUMAHUE BIMSHHUS COILHAIBHO-
HSKOHOMUYECKUX MPOIECCOB HA COCTOSIHHUE IMPUPOIHON M COLMAILHOM CPEIbl, OCO3HAHUE
r100abHOrO XapakTepa JKOJOTHYECKHX IIPO0JIEM, OpPHEHTALMS Ha PHUMEHEHHE
MaTeMaTHYeCKUX 3HAHWW U1 peIIeHHs 3aJa4 B 00JacTH OKPYIKAloIIeH Cpesl,
IUITAHUPOBAHKE MMOCTYIIKOB M OLEHKH MX BO3MOXKHBIX ITOCIIEACTBUI IUIA OKPYKaroIIei
Cpebl;

8) HeHHOCTH HAYYHOr 0 MO3HAHMUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH M OOLIECTBEHHOW MPAaKTUKH, TOHUMAHUE MAaTEMAaTUYECKON HAyKH Kak
ceprl 4eTOBEUECKON 1€ATENbHOCTH, ITANOB €€ Pa3BUTUS M 3HAYUMOCTHU ISl Pa3BUTHUS
IUBWIM3ALIMM, OBJIQJCHUE S3bIKOM MAaT€MaTUKM W MaTeMaTHYecKoOl KylIbTypou
KaK  CpPEICTBOM  IIO3HAaHUS  MHMpPa, TOTOBHOCTb  OCYLIECTBIATH  MPOEKTHYIO
Y UCCJIEIOBATENbCKYIO AEATEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUsI MpOrpaMMBbI 110 MaTeMaTHKE HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusi y obydaromierocs OyayTr copMupoBaHbl METaNPEeAMETHBIC PE3yIbTaThl,
XapaKTEePU3YIOIIUECs OBJIAJICHUEM YHUBEPCAJIbHBIMU MO3HABATEIILHBIMU JIEHCTBUSIMH,
VHUBEPCAILHBIMM ~ KOMMYHUKATUBHBIMH ~ JICUCTBUSIMM W YHHUBEPCAJIbHBIMU
PEryISATUBHBIMHU JIEUCTBUSMH.

Ilo3naBarebHble YHUBEPCAJIbHBbIC YUeOHbIE 1eiICTBUA
Bba3oBble Jornueckue aeMcTBUs:

BBISIBISITH W XAPAaKTEPHU30BaTh CYIIECTBEHHbICE NPU3HAKM MAaTEMaTHYECKHX
OOBEKTOB, MOHATHI, OTHOLICHUNA MEXIY MOHATHUSAMHU, (DOPMYIUPOBATH OMpPEICTICHUS
MOHSATUM, YCTAHABIMBATh CYIIECTBEHHBIM MpHU3HAK KiIacCU(PUKALMKU, OCHOBAaHUS
J1s1 0000IIIEHUS ¥ CPaBHEHUS, KPUTEPUH MIPOBOAUMOIO aHAJIN3A;

BOCIIPUHUMATH, (DOPMYIHPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPIUTEIIbHBIC
U OTpHUIlaTeNIbHBIC, €IUHUYHBIC, YaCTHBIC U OOIIIHUE, YCIOBHBIC,

BBIABJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M W IPOTUBOPEUUS
B (¢akrax, [aHHbIX, HaOMIOACHUSX W YTBEPXKACHHSIX, TNIpenjaratb KpUTECPUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEN U TPOTUBOPEUY M,

JI€TIATh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AKIIOUEHUM, YMO3aKIIOUEHUI M0 aHAJIOTUH;
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IPOBOJUTh CaMOCTOSITENIBHO JOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEP)KIECHUMN
(npsiMble ¥ OT TPOTUBHOIO), BBICTPAMBATH APryMEHTALWIO, MPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYXACHUS U BHIBOJIbI;

BbIOMpaTh croco0 peleHus y4eOHOM 3a7aun (CpaBHHBATh HECKOJIBKO BapHAHTOB
peleHusi, BbIOUpaTh Hanbosee MOAXOASAIINM C YUETOM CaMOCTOSITENIbHO BbIIEICHHBIX
KPUTEPUEB).

Bba3oBble ucciieoBarejibCKue AelCcTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJICIOBATCIbCKUA HWHCTPYMEHT TIO3HAHUS,
dbopMyIHpoBaTh BOMPOCH], (UKCUPYIOIINE MPOTUBOpEUne, MpobiemMy, yCTaHaBINBAThH
HUCKOMOE U JTaHHOE, (HOPMHUPOBATH THIIOTE3Y, apT'yMEHTHPOBATH CBOIO TIO3UIHIO0, MHEHHUE;

MPOBOAUTL CaMOCTOSITEIbHO CIUIAHUPOBAHHBIA OKCIEPUMEHT, WCCIEIOBAHHE
10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHM4ecKoro OOBEeKTa, sBICHHS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTY OOBEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (HOpPMYITHpPOBaTh O000OIIEHHS W BBIBOABI TI0 pe3yJbTaTaM
MPOBEIEHHOTO HAOIOJCHUS, UCCICIOBAaHUS, OICHUBATh JOCTOBEPHOCTH MOJMYyYEHHBIX
pe3yIbTaTOB, BEIBOJIOB 1 OOOOIICHHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIllecca, a TakKe BBIIBUTATH
MPEINOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJIATH ACPUIINTH HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIT OTBETA Ha BOIIPOC
U I pEIICHUs 3a/1a4H;

BbIOMpaTh WHOOPMAIMI0 W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEeMaTU3UPOBaTh M HHTEPIPETHPOBATH WH(DOPMAIINIO pa3IUYHBIX BUAOB U (hopm
MIPEICTABIICHUS;

CTPYKTYPHpPOBaTh HMHQPOPMAIINIO, TPEACTaBIAT, €€ B pa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpaduyuecKy;

OLIEHWBATh HAJEKHOCTh MHPOPMAIUU TIO CAMOCTOATEIHHO CPOPMYTHUPOBAHHBIM
KpUTEpHsiM, CHOPMYITUPOBAHHBIM CaMOCTOSTEIIHHO.

KoMMyHHKAaTHBHbIE YHUBepcalbHble YUeOHbIe HelicTBUS:

BOCTIpUHUMATh U (OPMYJIMPOBATH CYXKJACHHS B COOTBETCTBHU C YCIOBUSMH
U [EJISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOUKY 3PCHHS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUSI 11O X0y PEIICHUS 3aa4l, KOMMEHTHPOBAThH
MOJIYYCHHBIN PE3yJIbTaT;

B XOJI€ OOCYXJCHHs 3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOHl TEMBI,
mpoOJieMbl, pelaeMoi 3ajjauM, BhICKa3bIBaTh UJCH, HAIlCJICHHbIC Ha TMOUCK pEIICHUS,
COTIOCTABJIATh CBOM CYXKACHHS C CYKICHHSIMH JAPYTUX YYaCTHUKOB JHANIOTa,
OOHapYyXUBaTh Pa3IMYUe U CXOJICTBO MO3UIMH, B KOPPEKTHOU (hopme popmynupoBaTh
pa3HOIIacusi, CBOU BO3PAKCHHUS,

NPENICTABIIATh PE3ylbTaThl PEUICHUs 3aJaud, SKCIEPUMEHTa, WCCIEIOBAHMS,
MPOEKTa, CaMOCTOATEILHO BBIOMpaTh (OpMAT BBICTYIUICHHS ¢ Yy4ETOM 3aaad
MIpEe3eHTAIIMU U OCOOCHHOCTEH ayIUTOPHH.
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PerynsiTuBHBIe YHHMBEpPCAJbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

COCTaBJIATH IUIaH, AJITOPUTM pEIIeHUS 3a/1aud, BRIOUPATh CIIOCO0 pelIeHUs ¢ YIETOM
HMEIOIIUXCS PEeCYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATH BApUAHTHI PEIICHUH C YIETOM HOBOM MH(OpMAITHH.

CaMOKOHTPOJIb, 3MOLMOHATbHBIH HHTE/JIEKT:

BJIaJIETh HaBBIKAMH TO3HABATEIHHOW pedJieKCUM KaK OCO3HAHHWS COBEPIIAEMBIX
JNEUCTBUA W MBICIUTENBHBIX TIPOLIECCOB, HMX PE3yJbTaTOB, BIAJETh CIIOCOOaMH
CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpOIlecca W pe3ysibTara pelieHUs MaTeMaTH4eCKOU
3a7a4Wu;

NpeIBUIETh TPYAHOCTH, KOTOpPhIE MOT'YT BO3HUKHYTh IPHU PEIICHUU 33]auH,
BHOCUTh KOPPEKTUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX,
HaWJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIEHMBAaTh COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBHUSIM, OOBACHATH NPUUYMHBI
JOCTUKSHHSI WA HEJIOCTHKEHUS Pe3yIbTaTOB AEATEIbHOCTH, HAXOIUTh OINOKY, 1aBaTh
OILICHKY MMPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON M MHIUBUIYaIbHON pabOThI
Opy pelIeHUH Y4eOHBIX 3ajJad, MNPUHUMATh 1eJb COBMECTHON JesATeIbHOCTH,
IUIAHUPOBATh OpPraHU3AlMI0 COBMECTHOW paboOThl, pacmpeiesiarTh BHABI padoT,
JIOTOBapHUBAThCS, OOCYKIAaTh MPOIECC M pe3yiabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B TIpYyNNoBbiX (GopMax padorel (0oOCyxaeHus, OOMEH MHEHUH,
«MO3TOBBIC MTYPMbI» ¥ HHBIC), BEITIOJIHATH CBOIO YacTh PaOOTHI 1 KOOPIUHUPOBATH CBOU
JICHCTBHSI C APYTUMU YiICHAMU KOMaH/Ibl, OIICHUBATh KAYE€CTBO CBOETO BKJIa[a B OOIIUit
MPOAYKT MO KPUTEPHSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICUCTBHS.

IMPEAMETHBIE PE3YJ/IbTATDBI

[IpenmeTHble pe3yNbTaThl OCBOEHHUS MPOTrpaMMbl MO MaTeMaTHKe Ha 0a30BOM
YpOBHE Ha YPOBHE CpPEJHEro OOIIEro o0pa3oBaHus MPEACTABICHBI MO rojlaM 00y4eHUS
B paMKax OTHEIhHBIX YYEOHBIX KYPCOB B COOTBETCTBYIOIIMX pa3ieiax MpOrpaMMBbI
0 MaTEMAaTHKE.
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AITMCKA

VY4eOHsblil Kypc «AnreOpa U Hauajga MaTeMaTUYECKOro aHAJIU3a» SIBJSIETCS OJAHUM
u3 Hanboyiee 3HAYMMBIX B MpOTrpaMMe CPEIHEro OO0IIero o0pa3oBaHUs, MOCKOJIBKY,
C OJHOW CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJbHYIO 0a3zy IJisi U3Y4YEHHUS BCEX
€CTeCTBEHHO-HAYUYHBIX KYpCOB, a C JpYroil CTOPOHBI, (OPMHUPYET JOTHUECKOE
U a0CTpaKTHOE MBIIIJICHHE OOYJYaIOUIMXCS Ha YpOBHE, HEOOXOJWMOM [IJIsl OCBOCHUS
y4€0HBIX KypcOB MH(GOPMATHKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH. B paMkax
yuyeObHOro Kypca «Anredpa M Hadajga MaTeMaTHYECKOrO aHaiu3a» o0ydarolmecs
OBJIa/ICBAIOT YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTopast OpMYyJIMpYyeT CBOU
JOCTHKEHHSI B MaTEMaTUYECKOM popme.

Y4eOHblil Kypc anredpbl U HaYal MaTeMaTUYECKOT0 aHalIM3a 3aKjIa/lbIBAeT OCHOBY
JUIA YCIIEIIHOTO OBJIQJICHUS 3aKOHaMMU (PU3MKM, XUMHUH, OWOJIOTUH, TOHUMAHUS
OCHOBHBIX  TEHJACHLIMUA DKOHOMUKM M  OOIIECTBEHHOM  KU3HHU, IO3BOJSET
OPUEHTHUPOBATHCA B COBPEMEHHBIX LHU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B IOBCEIHEBHOM >XM3HU. B TOXe Bpems oBiazeHue
a0CTPaKTHBIMU U JIOTMYECKHA CTPOTMMH MAaT€MaTUYECKUMHU KOHCTPYKIIUSIMU Pa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEPXKICHUSA,
UCIOJIb30BaTh O00OOUIEHWE M KOHKPETH3alWi0, a0CTparupoBaHHE W aHAJIOIHIO,
dbopMupyeT KpeaTUBHOE U KPUTHUYECKOE MBIIIITICHHE. B Xoe n3ydenus anreOpsl 1 Hadam
MaTEeMaTHYeCKOT0 aHalu3a Ha YpOBHE CPeIHEro odiiero oopa3oBaHus 00ydarolIuecs
MOJTy4alOT HOBBIN OMBIT PEIICHUs MPHUKJIAIHBIX 337a4, CAMOCTOSTEIBHOTO MOCTP OCHHUS
MaTEeMaTHYeCKUX MOJENIe peajbHBbIX CUTyallUd W HWHTEPIPETalud MOJy4YEeHHBIX
peleHuii, 3HaKOMSITCSI ¢ IpUMepaMH MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MpUpoOje,
HayKe U B UCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMHU OTKPBITUAMU U UX aBTOPAMH.

VY4eOHbIl Kypc anreOpbl M HayaJl MareMaTHYeCKoro aHaiu3a oOJazaer
3HAYUTEJIbHBIM BOCIIUTATEIbHBIM IOTEHLIMAJIOM, KOTOpPBIM peanu3yercss Kak uepes
y4eOHBIN MaTepual, ClIoCOOCTBYIOMINNM (OPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS, TAK
U uepe3 crneunduky y4eOHOM [eATENbHOCTH, TpPEOYyIOMmel CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TMPOJODKUTEIPHOW KOHIEHTPAlMd BHUMAHUS M OTBETCTBEHHOCTH
32 IOJYYEHHBIA PE3yJIbTaT.

B ocnoBe Mmeronukum oOydeHus anreOpe M HadajlaM MaTeMaTUYECKOTo aHaln3a
JEKUT AEATEIbHOCTHBIA MPUHIIUIT 0OY4EHUS.

B cTpykType nporpamMmsl o ajreOpe U HayanaM aHaJln3a BbIAETSAIOTCS CeyIoIIne
cofiepKaTellbHO-MeToiuYecKue JuHUM: «Yucna u  BblUMCICHUSD», «DyHKIUU U
rpadukn», «YpaBHEHUsS UM HepaBeHCTBa», «Hauama wmaremarmdeckoro aHammsay,
«MHOXecTBa U JIOTMKa». Bce OCHOBHBIE CONEp)KaTeIbHO-METOANYECKUE JIMHUU
W3y4aloTCcsl Ha TMPOTSKEHUHU JBYX JET OOy4eHHss Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHMsl, €CTECTBEHHO JIOMOJHSSI APYT Apyra U MOCTENEHHO HACHIAsACh HOBBIMU
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TeMaMu U pasjenaMu. J[aHHbII y4eOHBIN Kypc SIBISIETCSI MHTErPaTUBHBIM, MOCKOJIBKY
o0beuHsAET B ce0e coJepaHhe HECKOJIbKUX MaTeMaTHYECKHX AMCLMIUIMH: anredpa,
TPUTOHOMETPHSI, MATEMATUUECKUI aHAIIN3, TEOPUS MHOXKECTB U Apyrue. Ilo mepe toro
KaKk oOydarolluecs OBJIAJIEBAIOT BCE 0oJjiee IMIMPOKUM MATEMATUUYECKHUM armnapaToM,
y HHUX [OCJIeNOBaTeabHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTh
MaTEeMaTUYECKyl0 MOJENb peaJbHOM CHUTyallMd, HPUMEHATHh 3HAHUS, MOJy4YECHHbIE
B yueOHOM Kypce «Aunrebpa M Hayala MaTeMaTHYeCKOro aHaju3a», AJI pelleHus
CaMOCTOATENIbHO  C(POPMYIMpPOBAaHHOM  MaTeMaTHYEeCKOM  3aJaud, a  3aTeM
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yJIbTaT.

CopepxaTenbHO-METOAUYECKAsE JMHUA «YHcna W BBIYMCIECHUS» 3aBEpPIIACT
(opMUpOBaHME HABBIKOB HCIOJB30BaHUS JACUCTBUTENBHBIX YHUCEN, KOTOpPOE ObUIO
HA4YaToO Ha YPOBHE OCHOBHOro oOuiero obpasoBanusa. Ha ypoBHe cpeanero oOuiero
o0pa3oBaHusl 0c000€ BHUMAaHUE yeseTcsl OPMUPOBAHUIO POYHBIX BBIYUCIUTEIbHBIX
HaBBIKOB, BKJIIOUAIOIIUMX B ce0s HCIOJB30BAHWE pa3IMYHbIX (opM 3amucu
JNEUCTBUTENBHOTO YUCJA, YMEHHUE PALMOHAIBHO BBINOJIHATH JCHCTBUS C HUMH, JIE€JIATh
IPUKHUIKY, OIEHUBATh pe3ynbTaT. OOydaronmecs Mmoixyq4aroT HaBBIKK MPUOIMKEHHBIX
BBIYHCIICHUH, BBITTOJIHCHUS CHUCTBUI C YHCIIaMH, 3aITMCAHHBIME B CTAaHAAPTHOU (hopMme,
MCIOJIb30BaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHMS YHCIIOBBIX BBIPAKEHUU.

ConepxarenpHass ~ JMHMS ~ «YPaBHEHMsT W HEPABEHCTBA»  PeaIn3yercs
Ha TPOTSDKEHWU BCEro OO0ydeHMs Ha YpPOBHE CpPEIHEro OOIIEero oOpa3oBaHUsl, MOCKOJIBKY
B K&KIOM pasieie IporpamMMmbl IIPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOLIMX 3a/1ad.
OOyuaromyecsi OBJIAICBAIOT PA3IMYHBIMU METOAAMHU PELIEHHS LENbIX, PaldOHATbHBIX,
UPPALMOHAIBHBIX, TTOKA3aTENbHBIX, JIOrapu(PMUUECKUX U TPUTOHOMETPHUECKUX YPABHEHHH,
HEpaBEHCTB U UX cucteM. [losrydeHHble yMeHus KCHOIb3YIOTCS TIPH UCCIIEA0BAHUY (DYHKIIUIA
C TMOMOUIbK0 TPOM3BOMHOM, PEIIECHUM TMPHUKIAOHBIX 33Ja4 M 331a4 Ha HaXOXKICHHUE
HaWOOJIBIIMX Y HAMMEHbUIMX 3Ha4YeHui ¢yHkumu. JlaHHas copepkarenbHas JMHUS
BKJIIOYaeT B cebs Take (OPMUPOBAHME YMEHHH BBIMOMHATH Pacy€Thl MO (opMyliam,
npeoOpa3oBaHusl UENbIX, PAMOHATBHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPHYECKHX
BBIDOKEHHI, a TakkKe BBIPAKEHUM, COAEpXKAIMX CTeneHu u Jorapudmbl. braromaps
U3y4EHHIO  anreOpauyeckoro  Marepuajga  IPOMCXOIUT  JalbHEWIlIee  pa3BUTHE
aITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHUSI OOyJaromumxcs, (GOpMHUPYIOTCS HaBBIKU
JNENYKTUBHBIX pPAcCy)KIAECHUH, pPabOTbl C CHUMBOJIBHBIMU (hOpMaMH, HpPEICTaBIICHUS
3aKOHOMEPHOCTEN U 3aBUCHMOCTEH B BHJIE PaBEHCTB M HEPAaBEHCTB. AnreOpa mpeniaraet
3 PEeKTUBHBIE HHCTPYMEHTBI JJIs1 PELICHHUS NPAKTUYECKUX M €CTECTBEHHO-HAYUYHbIX 337134,
HArJITHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKU.

CopepxartenbHo-MeTOAMYECKass JUHUA «DyHKUMM U TpaQuUKA»  TECHO
HEeperUieTaeTcsl ¢ APYTUMU JMHUSIMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3aJa€T  MOCJEAOBATEIBHOCTh  M3YYEHHMs  marepuana. VI3ydyeHue  CTENEHHOW,
MOKAa3aTeNIbHOM, JIOrapu(PMUUECKO U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOWCTB H
rpaduKoOB, WCIOJb30BaHUE GYHKIMA [JIs1 perieHus 3a7ad U3 JPYruX Yy4eOHBIX
IIPEIMETOB U PEATBLHOM )KU3HU TECHO CBS3aHO KaK C MaTEMaTUYECKUM aHAIU30M, TaK U
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C pelieHueM YypaBHEHUW M HepaBeHCTB. [Ipu 3ToM OoJibllloe BHUMAaHHE YIENSIETCS
GbopMUPOBaHUIO YMEHHUS BbIpaxkaTb (OpPMyJIaMU 3aBUCUMOCTH MEXAY PpPa3IuYHBIMU
BEJIMYMHAMM, MCCIICIOBATh MOJYYEHHbIE (YHKIHMH, CTPOUTh MX Tpaduku. Marepuan
COJIEpKATEIbHOM JIMHUM HAlEJIEH Ha pPa3BUTHE YMEHHU U HABBIKOB, MO3BOJSIOIINX
BBIPAXKaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B Pa3IMYHON (PopMe: aHATUTUYECKOM,
rpaduueckoi U cioBecHO. Ero nuzydyenne cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBIIIIEHUS, CTIOCOOHOCTU K 00OOIIEHNI0 U KOHKPETU3AIUH, UCTIOIh30BaHUIO aHAJIOTHA.

CopepxatenbHass JnuHua «Havama wmaremaTMdeckoro aHain3a» MO3BOJISIET
CYILIECTBEHHO pPAaCIIUPUTh KPYyr Kak MaTeMaTUYeCKUX, TaKk U MPUKIAIHBIX 3ajad,
JIOCTYITHBIX OO0YyYalolmMMCs, Y KOTOPBIX TMOSBIISETCS BO3MOXKHOCTh HCCIEAOBATh U
CTpOUTh rpaduku (QyHKIHM, ONpenaeisTh UX HAHOOJbIINEe WU HAUMEHBIINE 3HAUYCHMUS,
BBIUKCIIATh IUIOMAAM (QUTYp U OOBEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. CopepxarenbHasi JHHHUS OTKPBIBAET HOBBIE BO3MOXXHOCTU IOCTPOEHUS
MAaTeMaTUYECKNX MOJENIEH peajbHbIX CUTYyallud, HaXO0XKACHUS HAWIy4YlIEro pEelICHUs
B MPUKJIAJAHBIX, B TOM YHUCJIE COLUAIBbHO-JKOHOMHYECKHX, 3aJadyax. 3HAKOMCTBO
C OCHOBaMH MAaTEMaTHYECKOro aHalh3a CIOCOOCTBYET PAa3BUTHUIO aOCTPaKTHOTO,
(GbOpManIbHO-JIOTUYECKOTO M KPEaTUBHOTO MBINUICHUS, (HOPMHUPOBAHUIO YMEHUU
pacro3HaBaTh NPOSBJICHUS 3aKOHOB MAaTEMATHKH B HAyKe, TEXHUKE U HCKYCCTBE.
OOyuaroniuecsi y3HalOT O BBIAAIOUIUXCS PE3yJIbTaTax, IMOJYYEHHBIX B XOAE Pa3BUTHUSA
MAaTeMaTUKH KaK HAyKu, U UX aBTOpPAX.

ConepxxatenbHO-METOANYECKas JIMHHUS «MHOXeCTBa MU JIOTMKa» B OCHOBHOM
MOCBSIIIEHA 3JIEMEHTaM TEOPUU MHOKECTB. TeOopeTUKO-MHOXKECTBEHHBIE MPEACTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTUKH U TpeiaraloT HauOoliee
YHUBEPCAIBHBIN S3bIK, OOBETUHSIONINI BCE pa3/ielibl MAaTEMAaTUKU U €€ MPUIIOKEHUH,
OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYeCKue IUCHUIUIMHBI B eauHoe uenoe. Iloatomy
BaYXHO JIaTh BO3MOXKHOCTh 00 YJaroIIeMycs TOHUMATh TEOPETHKO-MHOKECTBEHHBIH SI3BIK
COBPEMEHHON MAaTeMaTUKH U UCIIOIb30BaTh €T0 JJI BRIPAKEHUSI CBOMX MBICTIEH.

B yuebHOM Kypce «Anredpa U Hayaia MaTeMaTH4YeCKOro aHAIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJICIIMPOBAHMS, KOTOPBIE MPU3BaHbI C(HOPMHUPOBATH
HAaBBIKM ITOCTPOCHMUS MOJEIEN pPEANbHBIX CHTYAllUH, HWCCIENOBAaHUA JTHUX MOJEIEH
C TMOMOIIbIO ammapara aiareOpbl M MaTeMaTHMYeCKOro aHajin3a W HWHTepHpeTanuu
NOJIYUCHHBIX PpE3yJIbTaTOB. TakWe 3aJaHusi BIUIETEHbl B KaXAbld W3 pa3feiioB
IPOrpaMMBbl, IOCKOJIBKY BECh Marepual Y4eOHOro Kypca MIHPOKO HCIOIb3YEeTCs
JUISl pElIeHUs] MPUKIAIHBIX 3anad. [Ipy pelieHun peaibHbIX MPAKTHYECKUX 3a/1ad
oOydaroluecs: pa3BUBAIOT HaOJIOATEIbHOCTh, YMEHHE HAXOJIHTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HCIONb30BATh AHAJIOTHIO, O0000MIaTh M  KOHKPETU3HPOBATH
npoosiemy. JlesTensHOCTh 0 (GOPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a7a4
OpPraHM3yeTcsl B MpOILIECCe M3YYEHHs] BCEX TeM ydyeOHoro kypca «Asnredpa u Hayaia
MAaTEMaTUYECKOr0 AHAIIA3AY.

OO611ee ynciI0 YacoB, pEKOMEHIOBAHHBIX JUISl H3Y4EHUs Y4eOHOTr0 Kypca «Anredpa
¥ HavaJla MaTeMaTHu4ecKoro aHaimmsza», — 170 dacos: B 10 kimacce — 68 vacoB (2 yaca
B Hezenmo), B 11 kmacce —102 yaca (3 yaca B Hezieno).
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COILEPKAHUE OBYUEHUASA

10 KJIACC
Yucaa 1 BBIYMCICHUS

PaunonanbHpie uyncna. OOBIKHOBEHHBbIE M JI€CATHUYHBIE JApOOHM, MPOLIEHTHI,
OECKOHEUHbIE IEPUOAUYECKUE IPOOU. ApU(PMETHUYECKHE ONEPALMHU C PALMOHATbHBIMU
YUCIaMH, peoOpa30BaHus YUCIOBBIX BbIpakeHUi. [IpuMenenne qpobeil U MpoLEeHTOB
JUJISL pEMICHUS TIPUKJIAAHBIX 3a]1a4 U3 Pa3JIMYHBIX OTPACiel 3HAHUW U PEATbHOMN KU3HMU.

JlelictButenbHble  4yucia.  PaluoHanpHBIE W HpPPALMOHAIBHBIE  YHCIIA.
ApubdmMernueckne omnepanuu ¢ JACHCTBUTENbHBIMH  uuciaamu. [IpubmmkéHnbie
BBIYHCIICHUS, IPABUJIa OKPYIJIEHUS], TPUKUIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUM.

Crenenp c nenbiM mokazateneM. CranmapTHas gopma 3amucu JeHCTBUTEIHLHOTO
yycna. Hcnonb3oBanue mnoaxonsmed (opMbl  3amUCH  ACHCTBUTEIBHBIX YHCEI
JUISl PELLICHUS TPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX.

ApudmMernyeckuili KOpeHb HaTypallbHOM cTeneHu. [leficTBus ¢ apudmerndaeckumMu
KOPHSIMU HaTypajbHOM CTEIICHH.

CHuHyC, KOCHHYC W TaHI'€HC YHUCJIOBOTO aprymeHTa. ApKCHHYC, apKKOCHUHYC,
aApPKTaHTE€HC YMCIOBOTO apryMEHTA.

YpaBHeHUA U HEPABECHCTBA

ToxnecTBa U TOXK/IECTBEHHBIE TPEOOPA30BAHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUYECKHUE (POPMYIIBI.

VYpaBHeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelieHne HepaBeHCTBa. Meton
WHTEPBAJIOB.

Perenue uenbix v 1poOHO-palliOHATIBHBIX YPaBHEHU 1 HEPABEHCTB.

Pemenne nppanoHanbHbIX YPABHEHUA U HEPABEHCTB.

Pemenue TpuroHOMeTpUYECKUX YPaBHEHUM.

IIpuMeneHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 331124 U 3a]1a4
U3 PA3NUYHBIX 00JIaCTe HAYKU U peajbHON KU3HU.

DyHKUMU U TPaPUKHU

Oynkuusa, cnocodsl 3amanus Gynkuuu. ['padux dynxmuu. Bzaumuo oOpaTHbIe
b yHKIIH.

OOmnacte ompeaeneHUss W MHOXKECTBO 3HadeHUM O(ynkuuu. Hymm ¢dyHkumm.
[TpoMexyTKH 3HAKOMOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKIIMH.

CrenenHass (yHKIMS C HaTypaJIbHBIM W LENbIM MOKa3zaTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs N-0il CTETeHH.

Tpuronomerpuueckasi OKpY>XKHOCTb, OIPEAEIICHUE TPUTOHOMETPUUECKUX (YHKITHII
YHUCJIOBOTO apryMeHTa.

Hauajga maTeMaTH4ecKoro aHaJm3a
ITocnemoBaTenbHOCTH, CHOCOOBI 3aJaHUs IIOCJIEAOBATEILHOCTENH. MOHOTOHHBIE
MMOCJIEJOBATEIILHOCTH.
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Apudmernueckass U TeoMeTpuyeckas mporpeccu. beckoHeuHo yObIBaroIIast
reomerpuueckas mnporpeccus. CymMma OECKOHEUHO YOBIBAIOIIEH TIeoMeTpUYeCKOn
nporpeccuu. @opMyra CI0KHBIX IPOIEHTOB. Mcroap30BaHNe NPOrpecCuu AJis PEIICHUs
peanbHBIX 3a7a4 IPUKIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA
MHoOXeCTBO, oOmnepaluyd HaJl MHOXecTBaMu. [luarpammbl  Oinepa—BenHa.
[IpuMeHeHrnE TEOPETUKO-MHOXKECTBEHHOIO amnmapara il OMNUCAaHUSl  PeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHHUH 33724 U3 APYTrUX yI4eOHBIX TPEIMETOB.
Onpenenenne, Teopema, CIEACTBUE, 10KA3aTEIbCTBO.

11 KIIACC

YucJa 1 BLIYUCTIEHUS
Harypanbnsbie u uensie yncna. [IpusHaky AeIMMOCTH LENBIX YUCEN.
CreneHb ¢ palMOHAJIBHBIM TTOKa3aresieM. CBOMCTBA CTEIICHHU.
Jlorapudwm umcna. JlecsTuaabIe U HATYpaTbHBIC JTOTAPH(PMBI.

YpaBHeHUs] M1 HEPABEHCTBA

[IpeoGpazoBanue BEIPAKEHUM, COIEPKAIIMUX JIOTapUPMBI.

[IpeoOGpa3zoBanue BBIpAKEHUN, COACpXNKAIIMX CTENEHH C  PaIlMOHAIBHBIM
ITOKA3aTEJIEM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[TokazarenpHbIe YpaBHEHHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA.

CucrtemMbl JMHEHHBIX ypaBHEHUW. PernieHue NPUKIAIHBIX 3a7a4 C [OMOIIBIO
CUCTEMBI JIMHENHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUW U HEPABEHCTB.

[IpumeHeHne ypaBHEHHM, CHUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTUYECKHUX
3aj1a4 W 3a7]a4 U3 pa3InyHbIX 00JIacTel HAyKHU U PeabHOU KU3HU.

DYyHKIMU U TPaPUKHU

Oynkuusa. [lepuoanueckue QyHkuuu. [IpomMexXyTKH MOHOTOHHOCTH (DYHKITMH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMK. Hanbonbiee 1 HauMeHbIIee 3HaueHue (QyHKIIUU
Ha ITPOMEXKYTKE.

Tpuronomerpuueckue pyHKINN, UX CBOMCTBA U TpapUKU.

[TokazarenbHas u Jorapupmuyeckas GyHKIUU, UX CBOMCTBA U IPAPUKH.

Hcnonp3oBanue rpa@ukoB GyHKIUHN 17151 pEIICHHS] YPABHEHUI U JIMHEUHBIX CUCTEM.

Hcnonbs3oBanue rpapukoB (GYyHKOUN A8  UCCIEJOBAaHUSA  IPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MpPU PEUICHUW 337a4y U3 JPYrHuX Yy4eOHBIX
MIPEAMETOB U PEATTBHOMN KU3HMU.

Hayana mareMaTH4eCKOro aHajau3a
HenpepsiBHble pyHKIIMH. MeTO MHTEPBAIOB Ui PEILICHUSI HEPABEHCTB.
[IpousBoanas ¢pyukuuu. ['eomerpudeckuii 1 GU3NUECKUN CMBICT TPOU3BOTHOM.
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[IpousBoaHble 37€MEHTApHBIX (QYHKIMM. DOpMyNbl HAaXOXKACHUS IPOU3BOIHOU
CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne TPOM3BOAHOM K UCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxieHre HanOobLIero 1 HAMMEHBILIEr0 3HaUYeHU s (PYHKIIMHU Ha OTPE3KE.

[IpuMeneHne Npon3BOAHON ISl HAXOKICHHS HAMITYUIIETO PEIIEHUS B IPUKIIATHBIX
3aja4ax, JJid OnpeiesieHUs CKOPOCTH Ipoliecca, 3a1aHHOro (popMyIoil Wi rpaguKom.

[lepBooOpa3znas. Tabmuiia nepBOOOpa3HBIX.

WuTerpan, ero reomerpuyeckuii U (usnveckuil cMbici. Bruncnenue vuHTErpana
no ¢opmyine Herotona—JIeitoHuna.

INPEAMETHBIE PE3YJIbTATBI

K xonity oOydenus B 10 kiiacce o0Oydaronuiicss HogyduT ClAeayIOnUe NpeAMETHbIC
pE3yNbTATHI:

Yucjia ¥ BLIYUCICHUS

OTIEpUPOBATH MTOHATUSMHU: PAITIOHATLHOE U IEHCTBUTEIIHLHOE YK CII0, OOBIKHOBEHHAS
U JeCATUYHAS APOOb, IPOIICHTHI;

BBITIOJIHATh apu(METHUUECKHE ONEpPAllMH C palliOHAIBLHBIMUA U JICHCTBUTEIBLHBIMH
YHCIIaMH;

BBITIOJIHSITH TPUOJIMKEHHBIC BRIYUCICHUS, UCTIONB3YS MPaBHUIIa OKPYIJICHHS, JIeJIaTh
MPUKHUJIKY U OLICHKY pe3yJibTaTa BEIYUCICHUM;

OMEpUpPOBATHh TOHSATUSIMU: CTENEHb C LIEJbIM TOKa3aresieM, CTaHjaapTHas dopma
3alUCA  JICMCTBUTEIBHOIO YMCJIA, KOPEHb HATypajdbHOW CTENEHH, MCIOIb30BaTh
MOAXOAAITYIO (OPMY 3aITUCH JSHCTBUTEIBHBIX YMCEI IS PEIICHHUS TPAKTUUECKUX 3a/1a4
U TIpeACTaBJICHUS JIaHHbIX;

OMEpUPOBATH TMOHSITUSMHU: CHUHYC, KOCMHYC W TaHI€HC IPOU3BOJIBLHOIO YrIia,
WCIIOJIb30BaTh 3allMCh TMPOU3BOJIBHOTO YTila 4epe3 OOpaTHhIE TPUTOHOMETPUUYECKUE

byHKIMH.

YpaBHeHUs] M1 HEPaBEHCTBA:

ONEpUPOBATH MOHATUSAMM: TOXKAECTBO, YPAaBHEHWE, HEPABEHCTBO, LEJOE,
pauMoOHANbHOE, HMPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
YPaBHEHMUE;

BBIMIOJHATE NPeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPDAKEHUN M peliarhb
TPUTOHOMETPUYECKUE YPABHEHNS;

BBIIIOJIHATD  MIPEOOpPa3OBaHUsA LENbIX, PALUOHAIBHBIX M  HPPalMOHAIBHBIX
BBIPDAKECHUM M PEIIaTh OCHOBHBIE THIIBI LEJIBIX, PAMOHAIBHBIX W HpPPalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB;

IIPUMEHATh YPaBHEHUS M HEPABEHCTBA JUIA PELICHUS MAaTeMaTU4YECKUX 3a1ad U
3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U peasibHOM KU3HU;

MOJIETUPOBATh PEAIbHbIE CUTYAllMH Ha SI3bIKE aJIreOpbl, COCTABIISTH BBIPAXKECHMS,
YPaBHEHMs, HEPABEHCTBA IO YCJIOBMIO 3aJayM, HCCIEAOBATH IOCTPOEHHBIE MOIEIN
C MCMOJIb30BaHUEM arapaTa aiareopsbl.
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DOyHKIUMY U TpaPUKHU:

ONEpUPOBATh MOHATUAMM: (DYHKUHS, CIOCOOBI 3aJaHus (YyHKIOUHU, O0JIaCTh
OIpEAEIICHNUs] U MHOXKECTBO 3HaYEHUN QyHKIUU, rpaduK PyHKIIMH, B3aUMHO 00 paTHbIE
bynximy;

ONEepUPOBATh TMOHATUAMM: YETHOCTH M HEYETHOCTh (YHKUWU, HYIH (DYHKIMH,
IPOMEXYTKHU 3HAKOIIOCTOSIHCTBA;

UCIIOJIb30BaTh rpaduku PyHKITUHN I PEIICHHS] YPaBHEHU;

CTPOMTh M 4YMUTaThb TpadUKu JUHEHHON (YyHKUIMHM, KBagpaTUYHOW (YHKIUH,
CTENEHHOW (DYHKITMU C IIeJIbIM [TOKa3aTeeM;

UCMOJIb30BaTh TpapuKu (GYHKIUI A UCCIIEAOBAaHUS MPOLECCOB U 3aBUCUMOCTEM
IpU pelIeHUH 3a7a4 U3 APYTrux y4eOHBIX MPEIMETOB U PEaIbHOM KU3HM, BBIPAXKATH
(dopMysiaMu 3aBUCUMOCTU MEXY BEIMYMHAMM.

Hayana MaTeMaTH4eCKOIr0 aHAJIN3A:

OIIEPHpPOBATh  TOHATHUSMH:  IIOCICIOBATCIILHOCTh,  apudMeTHUecKas |
reOMETPHYECKAsl MPOTPECCHH;

OIEPUPOBATh MOHATUAMU: OECKOHEYHO YOBIBArOINAsi reoMeTpruYecKas porpeccus,
cyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUIECKON MPOTPECCHUH;

3a7aBaTh MOCJICIOBATEILHOCTH Pa3IMIHBIMU CIIOCO0AMU;

UCTIOJIh30BaTh CBOWMCTBA TIOCIENOBATCIILHOCTEH W TIPOTPECCUM IS pEIICHUs
peaNbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA:
ONEPUPOBATH TOHITHUSIMHU: MHOXECTBO, OIEPAIIMHA HAJlT MHOKECTBAMU;
WCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM ammapar JJis OMNUCAHUS PEealbHBIX
MIPOLIECCOB U SIBICHUM, TP PEILICHUH 3aJ1a4 U3 IPYTruX YUeOHBIX IPEAMETOB,;
ONEPUPOBATH MOHITHUSIMU: OIPEIIECICHUE, TEOPEMA, CIEICTBUE, JOKA3aTEIbCTBO.

K xoniry oOyuenus B 11 kiacce oOy4aronuiicss HoayduT ClAeayIOIINUe MPeAMETHBIC
pE3YJIbTATHI:

Ymuciia v BBIYUCJICHUSA:

OIEpUPOBATh MOHATUSMHM: HATypalbHOE, LEIO0€ YHCIO, MCIOJIb30BATh MPHU3HAKH
JEIMMOCTH LEJIbIX YHCEN, PA3JI0KEHHUE YMCia Ha MPOCThIE MHOXKHUTENIU ISl PELLICHUS
3a1ad;

OIEpUPOBATH MOHATUEM: CTENIEHb C PALlMOHAIbHBIM [TOKA3aTENIEM;

OllEpUpOBaTh MOHATUSAMU: JiorapudM 4YHUCHa, JAECATUYHBIE W HaTypajbHbIE
Jorapu(MmBbl.

YpaBHeHUsA U HEPABECHCTBA:

OPUMEHSTh CBOMCTBA CTENEHW JIsi MpeoOpa30BaHUs BBIPAKEHUMN, OMEPUPOBATH
IOHATHSAMU: II0KA3aTEJIbHOE YPAaBHEHUME M HEPABEHCTBO, PEIIATh OCHOBHBIC THIIBI
MTOKA3aTEIbHBIX YPABHEHUIN U HEPABEHCTB;

BBITIOJHSATH MTPE00pa30BaHus BBIPAKEHUM, COEPKAIIUX Jorapu(Mbl, ONIEPUPOBATD
HNOHATUSMHU: JIOTApU(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE THUIIBI
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Jorapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

HAXOAUTh PEUICHUS NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABECHCTB;

ONEPUPOBATH TMOHITUAMHU: CHCTEMA JIMHEWMHBIX YpAaBHEHUHW W €€ pEIICHUE,
VCIIOJIb30BATh CUCTEMY JIMHEUHBIX YPABHEHUN ISl PELICHUS IPAKTUYECKUX 3314,

HAaXOJUTh PELICHUS TMPOCTEUIINX CHUCTEM M COBOKYIMHOCTEW pPAIMOHATIBHBIX
YpPaBHEHU U HEPABEHCTB;

MOJIETUPOBATh PEAIbHbIE CUTYAIlMH Ha SI3bIKE aJIreOpbl, COCTABIISITH BBIPAKECHHS,
YpPaBHEHUSI, HEPABEHCTBA U CUCTEMBI 11O YCIOBHUIO 33/1a4M, UCCIIEA0BaTh MOCTPOECHHBIC
MOJIENIU C UCIIOJIb30BAHKUEM ammapara aiareopsbl.

DyHKUMH U TPaPUKU:

OTIEpUPOBATH MOHATUSMH: TIEPHOINYECKast (QYHKIIHSI, TPOMEKYTKA MOHOTOHHOCTH
GyHKUIMU, TOYKH HKCTpeMyMa (GYHKIMH, HauOOoiblllee M HauMEHbIIee 3HaYeHUs
GYHKIMHA HAa TPOMEXKYTKE, MCIOJIb30BaTh UX JJI UCCIEAOBAHUS (PYHKIIMH, 3aJaHHOU
rpaduKoMm;

ONEepUpOBaTh  MOHATUAMM: rpaduKH  IOKa3aTelbHOH,  JIorapudpMHUUecKon
U TPUTOHOMETPUYECKUX (PYHKIUNA, M300pakaTh UX HAa KOOPAMHATHOW IJIOCKOCTH U
UCII0JIb30BaTh JJI PEUICHUS] YPABHECHUN U HEPABEHCTB,;

n300paxaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpaduKH JIMHEHHBIX YpaBHEHHM
Y WCIIOJIb30BATh UX JIJISl PEIIEHUS CUCTEMBI JINHENHBIX YPABHEHHUII;

WCIOIB30BaTh Tpaguku QYHKIMN ISl UCCIAEAOBaHUS MPOIECCOB U 3aBUCUMOCTEMN
U3 IPYruX Y9€OHBIX TUCIIUTIINH.

Hayana maTreMaTH4eCKOro aHaJIM3a:

ONEepUpOBaTh TMOHATUSIMU: HENpepbIBHAs (QYHKUMS, MPOU3BOAHAS (DYHKIUH,
UCIOJIb30BaTh T'€OMETPUUYECKUNA M (PU3UUYECKUU CMBICT MPOU3BOJHOM I pPELICHUs
3aj1ay;

HaXOJIWUTh TPOU3BOJHBIE DJIEMEHTAPHBIX (DYHKUUN, BBIYUCISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEIEHUS, YACTHOTO (DYHKIIN;

MCIOJIb30BaTh MPOU3BOJHYIO JUIS HCCIEAOBaHUA (QYHKIMM HAa MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHSTh PE3Yy/IbTaThl UCCIEIOBAHUS K IOCTPOCHUIO TPa(HKOB;

UCIIOJIB30BAaTh ~ IIPOM3BOAHYIO  JUIA  HAaXO0XKACHUSA  HAWIYYILIEro  pelIeHUs
B IIPUKJIAHBIX, B TOM YHUCIIE COLUAIBHO-DKOHOMUYECKUX, 3a1a4ax;

OIIepUPOBATh NOHATHIAMU: IEPBOOOPA3HAST U UHTETPaJL, IOHUMATh F€OMETPUYECKHI
U GU3NYECKUN CMBICT UHTETPaa;

HaxOQUTh NEPBOOOpPA3HBIE JIEMEHTAPHBIX (YHKLMM, BBIYMCIATH HHTErpajl
no ¢opmyine Herotona—JIeitonuna;

pelmiarb MNPUKIAJHBIE 3a1a4y¥, B TOM 4YHCIIE COLUAIBHO-DKOHOMUYECKOIO H
(u3MYECKOro Xxapakrepa, CpeICTBAMH MaTEMaTHYECKOIO aHAJIN3A.
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10 KJIACC
HaunmenoBanue pasnena  |[KomuuecTtBo OCHOBHOE coaepKaHue OCHOBHBIE BUJIBI ICITEIbHOCTH
(Temnl) Kypca 4acoB o0 y4Jaromuxcs
MHOkeCTBa palOHAJIbHBIX 14 MHoxecTBO, onepanuu Hcnoab3oBaTh TEOPETUKO-

W JICHCTBUTENBHBIX YHCEIL
ParyonaibHbIe ypaBHEHUS U
HEepaBEeHCTBA

HaJl MHOXeCTBaMu. Jluarpammebl
Ditnepa—BenHa.

Panmonanbnbie uyncia. OOBIKHOBEHHBIE
U JICCITUYHBIC IPOOH, IPOLICHTHI,
OECKOHEUYHBIE IEPUOIUUECKUE TPOOH.
ApubdmMeruueckue onepamuu

C pallMOHAJIbHBIMU YUCJIAMH,
npeoOpa3oBaHUs YUCIOBBIX
BeIpaxeHui. [Ipumenenue apodeit u
MIPOLICHTOB JIJIsI PEIICHUS TPUKJIIATHBIX
3a/1a4 U3 Pa3IMYHbIX OTPACIICH 3HAHUU
Y PEAIbHOU JKU3HH.

JIeMCTBUTEINIBHBIE YHCIIA.
PanmonaiibHbie ¥ UppalliOHATIbHBIE
yucia. ApupMeTnyeckue onepanmuu

C JICCTBUTEIILHBIMU YHUCIIAMH.
[TpubnxEHHBIE BEIUUCIICHUS, TTpaBUia
OKpPYTJIEHUs, IPUKUJKA U OLICHKA
pe3yJibTaTa BIYUCIECHUM.

MHOKECTBEHHBIN aInapar

JUIs1 OITUCAHUA XO/1a PELICHUS
MAaTEMAaTHYECKUX 3a/1a4, a TAKKE
peanbHBIX MPOLECCOB U SBICHUH,

MIPY PEUICHHUH 33/1a4 U3 IPYTUX
y4eOHBIX TTPEIMETOB.

OnepupoBath NOHATUSIMH:
palMOHATIBHOE YUCIIO, JEHCTBUTEIILHOE
YHCI10, OOBIKHOBEHHAS APOOD,
JecATUYHas APOOb, MPOIICHTHI.
BoInosHATh apudmeTrnaeckue
omnepauyy C palMOHAIbHBIMU U
JNEHCTBUTENBHBIMU YUCIIAMU;
pUOINKEHHBIC BHIYUCIICHHS,
UCIIONb3YS MPABUIIA OKPYTJICHUS.
JesaTh NPUKHUIKY U OLIEHKY
pe3yJibTaTa BIYUCICHUM.
OnepupoBaTh NOHATUSIMH:
TOXJECTBO, YPAaBHEHHUE, HEPABEHCTRO;
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ToxnecTBa U TOXKAECTBEHHBIE
npeoOpa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, perieHue
HEpaBEHCTBA. MeTO/1 HHTEPBAJIOB.
Pemienue 1enpix 1 ApoOoHO-
palMOHANIbHBIX YPaBHEHUHN U
HEpPaBEHCTB

1[E€JI0€ U pallMOHAJILHOE YPaBHEHHUE,
HEPaBEHCTBO.

BoinoHATH Npeodpa3oBaHus 1EIBIX
Y PalMOHAJIbHBIX BBIPAKEHUMN.

Pemiatb OCHOBHBIE TUIIBI LIENBIX
UPPALMOHAIIBHBIX YPABHEHUU U
HEPABEHCTB.

IIpuMeHATh palOHAILHBIE
YPaBHEHHS U HEPABEHCTBA

JUISL peLIEHUs] MaTEMaTHYEeCKUX 3a1ad
W 3371a4 U3 Pa3IMIHBIX 00JIacTeil HAyKu
Y pEATbHOU KU3HU

Oynkiuu u rpadpuku. CTeneHb
C LIETIBIM TTOKa3aTeIeM

DyHKITUS, CTIOCOOBI 3aaHNs () YHKIIHH.
B3aumHuo ob6parubie pynkuuu. ['paduk
byHKIIUN.

OO6nacth onpeeseHrss © MHOXECTBO
3HaueHud pynkuuu. Hymu Gyskiuu.
[TpoMeKyTKH 3HAKOIOCTOSHCTBA.
YeETHblie 1 HeYETHBIE (YHKIIMH.
CreneHp ¢ LeTbIM MOKA3aTENIEM.
CrangaptHas ¢popma 3anucu
JICUCTBUTEIILHOI'O YHCIIA.
Hcnonp3oBanue noaxoasamen (hopmsl
3aIACH JEHCTBUTEIBHBIX YUCEIT

JUTS pelIeHUs] TPAKTUYECKUX 3a7a4

Y IIPEJICTABICHUS JaHHBIX.

OnepupoBaTh NOHATHUAMM: PYHKIINS,
cnocoObl 3a/1aHus PYHKIUU, B3AUMHO
oOpatHble pyHKINU, 00TaCTh
OTpEEIICHHS] 1 MHOXKECTBO 3HaYEHUM
bynakuuy, rpapux GyHKINN; YETHOCTD
¥ HEUE€THOCTh (DYHKIUH, HYJIU
(YHKIMH, TPOMEKYTKU
3HAKOIIOCTOSTHCTBA.

BbinoHATH Npeodpa3oBaHus
CTEIIEHEN C LIEJIbIM I10Ka3aTeIIEM.
Hcnonb30BaTh CTaHAAPTHYIO (hOpMY
3aIMCH JIEWCTBUTEIBLHOIO YHCIIA.
DopMmyaupoBaTh

1 WUIIOCTPUPOBATH rpapuuecku
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CrerneHHas QyHKIHS C HATypajIbHBIM
Y LETbIM TToKa3zaTeneM. E€ cBoiicTBa u

rpadux

CBOICTBA CTENIEHHOU (PYHKITUH.
Bripaxkarb ¢gopmysiamu 3aBUCUMOCTH
MEXKy BETUYUHAMH.

Hcnonb3oBarh nudpoBbie pecypcol
JUTSl IOCTPOEHUs rpauKOB QYHKIIMH

Y U3Y4YEHUs UX CBOMCTB

ApudmeTnyeckuii KOpeHb
N—O# CTEIICHHU.
HppanmoHaibHbIe YpaBHEHUS
Y HEPABEHCTBA

18

Apudmernueckuii KOpeHb
HATypaJibHOW CTeneHu. JlencTBus

¢ apuPMETHIECKUMH KOPHAMU N—0ii
CTEIICHH.

Pemenne nppanrOHaIBHBIX YPaBHEHUAN
Y HEPABEHCTB.

CaoiicTBa U rpaduk KOpHS N-0i
CTEIICHU

®opmMyJIMpPOBATH, 3ANINCHIBATH

B CUMBOJIM4YecKkoil popme

Y WWJIIOCTPUPOBATH NPUMeEPaMu
CBOWCTBA KOPHS N-0i CTETECHMU.
BbInoHATH peoOpa3oBaHus
VPPALMOHAIBHBIX BBIPAXKEHU.
PemiaTb OCHOBHBIE THITBI
VPPALMOHAIBHBIX YPaBHEHUM

Y HEPABEHCTB.

IIpuMeHATH 11 pelieHus
Pa3JIMYHBIX 32/1a4 UPPALMOHAIILHbBIC
YPaBHEHHUS U HEPABEHCTBA.

Ctpoursp, yuTaTh rpaduK KOpHs N-oi
CTEIICHH.

Hcnons3oBaTh nugpoBbie pecypebl
JUTSL IOCTPOEHUs rparKOB (HYHKIIMIMA
Y U3YYEHHUSI UX CBOMCTB
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D opMyIIbl TPUTOHOMETPHH. 22 CuHycC, KOCHHYC ¥ TaHT€HC YUCIoBOro | OnepupoBaTh MOHATHUSIMHM: CUHYC,
Tpuronomerpuyeckue aprymMeHTa. ApKCUHYC, apKKOCHUHYC KOCHHYC ¥ TaHT'€HC IIPOU3BOJIbHOTO
YPaBHEHUS Y ApKTAaHI€HC YUCIIOBOIO apryMEeHTa. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnonb3oBarhb 3anuch
ONpENEIICHNE TPUTOHOMETPUUECKHUX MIPOM3BOJILHOTO yTJia Yepe3 00paTHbIE
(GyHKIIMH 9UCIIOBOrO apryMEHTa. TPUTOHOMETpUYECKUEe (DYHKITUU.
OCHOBHBIE TPUTOHOMETPUUYECKHUE BoinoHATH Mpeodpa3oBaHus
dbopmyisl. [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUI.
TPUTOHOMETPUUYECKUX BBIPAKECHUM. Pemiatb OCHOBHBIE THUIIbI
Pemienne TpuroHOMETpUIECKUX TPUTOHOMETPUUYECKUX YPABHEHUN
YpPaBHEHUM
[TocnenoBarenbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBaTh NOHATUSIMH:

U TIPOrpeccuu

3a/1aHUs TIOCIIEI0BATEIbHOCTEN.
MOHOTOHHBIE MTOCIE10BATEIBHOCTH.
Apudmernueckas v reoMeTpudecKas
nporpeccunl. beckoneuHo yObIBaromas
reoMeTpUYecKasi porpeccus.
CyMMa GeCKOHEUHO YObIBaroIIEH
r€OMETPUYECKON ITPOTPECCHH.
@opMysa CI0KHBIX POLIEHTOB.
Hcnonbs3oBaHue nporpeccuu

JUIS PELLICHUS pealbHbIX 3a/1a4
IPUKJIAHOTO XapakTepa

MIOCJIeI0BATEIbHOCTD,
apudmeTrdecKas ¥ reoOMeTpuIeCcKast
nporpeccun; 0ECKOHEUHO yObIBaroas
reOMEeTpUYECKasi POTPECCHsl, CyMMa
OECKOHEUHO yObIBaIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
3amaBaTh N0OCIIEI0BATEIILHOCTH
pa3IUYHBIMU CIIOCOOAMU.
IIpumeHATH GOPMYJLY CI0KHBIX
MPOILEHTOB /IJIs1 pellleHus 3a/1a4

U3 pealIbHON MPAKTUKH

(C UCTIOB30BAHUEM KAJIBKYIISATOPA).
HUcnonb3oBaTh CBOMCTBA
MIOCJIeIOBATEIBHOCTEN 1 MIPOTPeccuit
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JUTSL PEIICHUS PeabHBIX 3a/1a4
IIPHUKJIATHOTO XapaKTepa

[loBTOpEeHmE, 0000IIEHNE, 3 OCHOBHBIC ITOHATHS Kypca aireOpsl IpuMeHATH OCHOBHBIC TTOHSTHS Kypca
CHCTeMaTH3allns 3HAaHUH ¥ HavajJ MaTeMaTHICCKOT0 aHAJIN3a anreOphl M Hauajl MaTeMaTHIECKOTO
10 kmacca, o6o0mIeHNE aHaJIM3a JIJIsl PEIeHUs 3a1a4
¥ CHUCTEMAaTH3allusl 3HAHHUIA U3 pEAIbHOW XKHU3HHU U JIPYTUX
IIKOJIBHBIX JUCIUTUINH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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11 KJIACC
HaumenoBanue paznena  |KonumdecTBo OCHOBHOE cofiep)KaHuE OCHOBHBIE BUJIBI JICSITEILHOCTH
(TemMbl) Kypca 4acoB o0 ydJaromuxcs
Crenens ¢ paroHaIbHbIM 12 Crenens ¢ paruoHaIbHbIM ®opMyJIUPOBATH, 3ANNCHIBATH

[OKa3aTEJIEM.
[TokazaTenbHas QyHKUHA.
[loka3aTenbHbIE YPABHEHUS
U HEpaBEHCTBA

nokaszaresnem. CBOMCTBA CTEIIEHM.
[IpeobpazoBanue BEIPAKEHUIA,
coJiepKalIuX pallMOHAIbHBIE CTEIEHHU.
[lokazaTenbHbIE YpABHEHUS

Y HEPaBEHCTBA.

[TokazaTenbHast GyHKIMS, €€ CBONCTBA
U rpaduk

B CMMBOJIN4YecKoii popme

Y WJIIOCTPUPOBATH NPUMeEpPaMHu
CBOMCTBA CTEIEHHU.

IIpyMeHSTH CBOMCTBA CTEIIEHU

JUTs1 TpeoOpa3oBaHus BbIPAXKEHUH.
DopmMyIMpPOBATH

Y WITKOCTPUPOBATh rpapuuecKu
CBOMCTBA MOKA3aTENbHON (YHKIIUU.
Pemiatb OCHOBHBIE THITBI
ITOKA3aTEJIbHBIX YPABHEHUI

Y HEPABEHCTB.

Hcnonb3oBaTh HUPPOBBIE peCypChl
JUTSL TIOCTPOEHUS TpauKOB (yHKIIHIA
Y U3y4YEHUs UX CBOWCTB

Jlorapudmudeckas ¢yHKITHS.
Jlorapudmudeckue ypaBHEHHSI
U HEpaBEHCTBA

12

Jlorapudm uncna. [lecatudannie
U HATypaJibHbIC JOTapU(PMBI.
[IpeoOpazoBanre BEIpAKEHUM,
coJiepKanux Jorapu@meoi.
Jlorapudmuueckue ypaBHEHH
Y HEPABEHCTBA.

DopMyJINPOBATH, 3ANMCHIBATH

B CUMBOJIM4eCKOH popme

Y WIJIIOCTPUPOBATH NPUMeEPaMu
CBOICTBa Jiorapudma.

BoeimonnsaTes npeoOpa3oBaHus
BBIpOXXEHUH, COIEpIKAIITUX JIOTapUu(PMBI.
DopMyIMpPOBaATh
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Jlorapudmuueckas QyHkuus, e€
CBOMCTBA U TpaduK

U UJIJIICTPHUPOBATDL I'P a(]mquKn

CBOMCTBA JIOTapu(PMUIECKON PyHKITUH.

PemiaTs OCHOBHBIE TUIIBI
Jorapu(MUYECKUX YpaBHEHUM

1 HEPABEHCTB.

Hcnonn3oBaTh nugpoBbie pecypebl
JUTsl TOCTpOeHUs rpaduKoB (DYHKITUH
Y U3YUEHHUS UX CBOMCTB.
3HAKOMUTBCHA C HCTOPHEH Pa3BUTHUS

MaTeMaTUKH
Tpuronomerpuyeckue Tpuronomerpudeckue GyHKIIMH, UX OnepupoBatb
GyHKIMU U UX TpaduKu. CBOMCTBA U TpaduKH. NMOHSITHEM TIeproaudecKas (PyHKIIHS.
Tpuronomerpuyeckue [IpuMepbl TPUTOHOMETPUUYECKHUX CTpouTh, aHATU3UPOBATD,
HEPABEHCTBA HEPaBEHCTB CPaBHUBATH TpaPuku

TPUTOHOMETPUYECKHUX (DYHKIIMIMA.
DopMyIMpOBaTh

1 WJLJIIOCTPUPOBATh Irpapuuecku
CBOMCTBA TPUTOHOMETPUUYECKUX

G yHKIHIA.

Pemarsb npocreimme
TPUTOHOMETPUYECKUE HEPABEHCTBA.
HUcnoab3oBaTrb rpaguku 11t
pelIeHusT TPUTOHOMETPUYECKUX
HEPaBEHCTB.
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Hcnonb3oBaTh nugpoBbie pecypebl
JUISL TIOCTPOEHUs TpauKoB HyHKIIHIMA
Y U3y4YECHUS UX CBOMCTB

[IponsBognas. [Ipumenenue
MTPOU3BOJHOMN

24

HenpepwiBubie ¢pynkimu. Meton

HHTCPBAJIOB I pCIICHNSA HCPABCHCTB.

[IpousBonHas QyHKIUY.
['eomeTpuueckuii U GU3MIECKUM
CMBICJI IPOU3BOTHOM.

[Ipon3BOIHBIE PIIEMEHTAPHBIX
¢dbynkmuii. [IpouzBogHast CyMMBI,
MPOU3BENEHUS, HACTHOTO (DYHKIIMA.
[IpuMeHeHne npon3BOIHON

K UCCIIEIOBAaHUIO (PYHKIUI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenune HanboIbIIero

Y HAaUMEHBIIIETO 3HAUYCHUS (PYHKITUH
Ha OTpE3KE.

[IpruMeneHnune nporn3BOgHOM

JUISl HAXOKJICHHSI HAUJTy4Ilero
penieHns B IPUKIAJHbIX 3a1a4ax,
JUISL OTIPENIETIEHUSI CKOPOCTH MPOLECCa,
3aJlaHHOr0 (hopMyJIoN M rpagukomM

OnepupoBaTh NOHATHSMM:
HernpepbIBHAS (PYHKITUS; TPOU3BOTHAS
GyHKIUY.

Hcnonb30BaTh reOMETPUYECKUI

U (PU3NYECKUN CMBICI IPOU3BOTHON
IUTSL PELLICHUS 3a]1ay.

Haxoauth pou3BOgHbIE
AJIEMEHTAPHBIX PYHKIIUMA, BBIYUCIATH
MIPOU3BOAHBIE CYMMBI, IPOU3BEICHUS,
YacTHOrO (PYHKITHH.

Hcnonb30BaTh MPOU3BOIHYIO

JUTSL CcieIoBaHusT (DYHKITUU

HAa MOHOTOHHOCTb U 3KCTPEMYMBI,
NPUMEHSTH Pe3yJIbTaThI
HCCJICIOBAHUS K TOCTPOCHUIO
rpaduxoB. [IlpuMeHsITH TPOU3BOIHYIO
JUTSL HAXOXKJCHUSI HAaUTy4YIIEro
pElIeHUs B IPUKJIAAHBIX, B TOM YHCIIE
COLMAIIbHO-3KOHOMHUYECKHX, 3a7a4ax.
3HAKOMUTBHCS ¢ UCTOPUEH PA3BUTHUS
MaTEMATUYECKOT0 aHaJM3a
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MHTerpai u ero npuMeHEHHs 9 [lepBooOpa3znas. Tabauna OnepupoBathb NOHATUSIMM:
epBOOOpa3HBIX. nepBooOpa3Has, UHTErpal.
HNHuTerpai, reoMmeTpu4ecKui Haxonuts nepBooOpa3Hbie
U (PU3UYECKUN CMBICI UHTErpaa. AIIEMEHTAPHBIX (DYHKIIHI; BHIYHCIASATD
Breruucnenne uaTerpaia mo Ggopmyse MHTETPAI MO popMy.ie
Hrrorona—JleliOnua Hrrorona—JleiliOHuria.
3HAKOMMTBHCH ¢ HCTOPHEH PAa3BUTUS
MaTeMaTU4YECKOIO aHaIn3a
Cucrtembl ypaBHEHU I 12 Cuctembl JIMHEHHBIX YPaBHEHUM. OnepupoBathb NOHATUSIMU: CUCTEMA

Pemenne npuknaaHeix 3a1a4

C IOMOIIBIO CUCTEMBI JINHEWUHBIX
YPaBHEHHUM.

CucreMbl U COBOKYITHOCTH LIEJIBIX,
paLMOHAIBHBIX, UPPALIUOHAJIbHBIX,
NOKa3aTeJIbHBIX, JIOrapu(pMUIECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpad@ukoB GyHKIUN
TSl PELLIEHUS] YPAaBHEHUN U CUCTEM.
IIpuMeHeHune ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a/1a4 U 3a7a4

U3 pa3IM4YHbIX 00JIacTel HayKu

Y peaJbHOU KU3HU

JIMHEWHBIX YPABHEHUN U €€ PEILICHHUE.
Hcnonb30BaTh CUCTEMY JIMHENHBIX
YpaBHEHUH JJIs PELLICHHUS
IIPaKTUYECKUX 3a]a4.

HaxoauTts pemieHust NpoCTeNImx
CUCTEM U COBOKYITHOCTEU
paIMOHANILHBIX YPaBHEHUN

Y HEPABEHCTB.

Hcnoab3oBaTh rpaduxu QyHKIINMA
JUIsl PELLIEHNS] YPABHEHUU.
MoaenupoBaTh peabHbIE CUTYAllUU
Ha S13bIKE aNreOphl, COCTABIATh
BBIPA)KCHUSI, YDABHEHM I, HEPABEHCTBA
U CHCTEMBI 110 YCJIOBUIO 3a/1a4H,
HCCJIEI0BATH NMOCTPOCHHBIE MOAEIH
C MCTIOJIb30BAHUEM anmapara ajreOpsbl
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HaTtypanbHeie u niensie yncia

HatypanbHeie u niensie yncna
B 33/1a4aX U3 PEAIbHOU JKU3HU.
IIpu3Haky 1eIMMOCTH LIEJIBIX YHACEI

OnepupoBaTh NOHATHSIIMM:
HaTypaJbHOE YHCJIO, IIEJI0C YUCIIO.
Hcnonb30BaTh MPU3HAKU JACIIMMOCTH
EJIBIX YHCEN, PAa3JIOKCHUE YK CIIa

Ha IIPOCThIC MHOMKUTEIH JIJIS PEIICHUS
3ama4

[ToBTOpeHue, 00001ICHNE,
CHUCTEMaTH3allis 3HAHUH

18

OcHOBHBIE TIOHSTUSI Kypca aireopsl
M HavaJ MaTeMaTUYECKOI0 aHaIn3a,
0000IIIeHNE U CUCTEMATH3aIWs 3HAHUHN

Pemate npukiIagHbie 321244

U3 Pa3IMYHbIX 00J1aCTEN HayKn

U PEaJIbHOM KU3HU C TOMOILBIO
OCHOBHBIX MOHSATUH Kypca anreOpbl
Y Ha4yaJl MAaTEMAaTHUYECKOI0 aHaIn3a.
Bpi0uparthb onTUMalibHBIE CLIOCOOBI
BBIYMCIICHU .

Hcnonb3oBaTh 1J151 pelieHust 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHHUH, CBOWCTBA (D YHKIUI

U rpaduKoB

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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®OEJEPAJIBHAS PABOYAS [IPOI'PAMMA YUEBHOI'O KYPCA
«'EOMETPUSI»

HOACHUTEJIBHASA 3AITMCKA

BaxxnocTp yueOHOro Kypca TEOMETpHHM Ha YypOBHE CpEAHETO OOIIero
oOpa3oBaHus O0yCJOBIEHA MPAKTHYECKOW 3HAUYMMOCTHIO METANpeAMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB OOy4YeHUsT TEOMETPUM B HAMNpPaBICHUU JIMYHOCTHOTO
pa3BuTus oOydaroruxcs, (opmMupoBaHus (DYHKIIMOHATHLHONW MaTeMaTHYECKOM
IPaMOTHOCTH, M3YYEHUS APYrUX y4eOHBIX TUCHUIUIMH. PasButhe y oOydaromuxcs
MPABWIBHBIX TPEJCTABICHUNH O CYIIHOCTH W TPOUCXOXKIECHUU TEOMETPHUECKUX
abCTpaklMii, COOTHOILIEHWU pEaJbHOTO U HJACAIBHOTO, XapakTepe OTpPaKeHUs
MaTeMaTU4YeCKON HAyKOW SIBIIEHUW W MPOLIECCOB PEaIbHOTO MUPa, MECTE TEOMETPUU
B CHCTEME€ HAayK M pOJIM MATEMAaTHYE€CKOr0 MOJEIMPOBAHUS B HAYYHOM IMO3HAHUU U
B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS 00yUAIOIIUXCS, a
TaK)KE€ KaueCTB MBILUICHHUS, HEOOXOIUMBIX JJIS aJJalTAallii B COBPEMEHHOM OOIIIECTBE.

["'eoMeTpus siBIsIeTCSI OTHUM U3 0230BBIX IPEIMETOB Ha YPOBHE CPEAHETO 00IIET0
oOpa3oBaHMsl, TaK Kak OOECIEUMBAET BO3MOXKHOCTh HU3Y4YEHHS KakK AUCIUILIIUH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlormueckoe MbluieHHe, (OpMHUpyEeMOe TMPU HM3YYCHHH OO0Yy4arolnuMucs
MOHATUHUHBIX OCHOB T'€OMETPUM W TIOCTPOCHUM IETIOYKHU JIOTHUECKUX YTBEPKIACHUIN
B XO/JI€ pEIIeHUs T€OMETPUUECKHX 3a1a4, YMEHHE BBIIBUTATh U OMPOBEPTraTh TUIIOTE3bI
HEMOCPEACTBEHHO UCTIONB3YIOTCS MPHU PEIIEHUH 33]]a4 €CTECTBEHHO-HAYYHOT0 1UKIIA,
B YaCTHOCTHU U3 Kypca (HU3HKH.

YMeHue OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0macTsiX JeATenbHOCTH uenoBeka. OpueHTanus 4YelnoBeKa BO BpPEMEHH U
IIPOCTPAHCTBE — HEOOXOUMOE YCIIOBHUE €r0 COLMATIBHOTO OBITUS, (POpMa OTpaXKeHUs
OKPY’KaIOIIEro MUpPa, YCIOBHE YCIEHIHOIO MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHMUs
nenctBuTenbHOCTA. OnepupoBaHUE MPOCTPAHCTBEHHBIMU 00pazaMu OOBEAMHSIET
pasHble BUIBI Y4eOHOH ®  TPYAOBOM  JEATEINBHOCTH, SIBISIETCS  OJHUM
U3 MpOoPEeCCUOHALHO BaXXHBIX KauecTB, MOATOMY aKkTyalbHa 3aja4a (OpMUPOBAHUS
y OOy4YarIMXCcs MPOCTPAHCTBEHHOTO MBIIUICHUS KAaK Pa3HOBHIHOCTH OOpa3HOTO
MBIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TMOATOTOBKE K MPAKTHYECKOU
JESITETbHOCTH 110 MHOTUM HAIpPaBICHUSIM.

Lenb ocBoeHUS mMporpaMMbl yaeOHOTo Kypca «l'eomeTpus» Ha 6a30BOM ypOBHE
oOydyeHuss — o01Ieo0pa3oBaTeibHOE M OOIIEKYJIbTYPHOE Pa3BUTHE OOYUAIOIIUXCS
yepe3  o0ecredeHWe  BO3MOXKHOCTH ~ TPHUOOpETEHUS M HCIOJIB30BaHUs
CUCTEMATHYCCKUX TEOMETPUUCCKUX 3HAHUN W JEHCTBHM, CIICIUPUIHBIX T€OMETPHH,
BO3MOXXHOCTH YCIICIIIHOTO MPOAOJIKEHUST 00pa3oBaHUsl MO CIEIUAIbHOCTSIM, HE
CBSI3aHHBIM C TTPUKJIATHBIM UCTIOH30BAHUEM F€OMETPUH.

[IpuoputeTHBIMM  3a7ja4aMH  OCBOEHHUs y4yeOHOro Kkypca «l'‘eomerpum»
Ha 06a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:
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(opMHUpOBaHUE TPEICTABICHUS O T€OMETPUN KaK 4acTU MUPOBOW KYJIbTYPHI U
OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIIMM MUPOM;

(opMupoBaHUE MPEACTABICHUS O MHOIOTPAaHHUKAX W TeJlaX BpPALIEHUA Kak
O BaOXHEHIIMX MAaTEMaTHYECKHX MOJENAX, IO3BOJIIOIIMX ONHUCHIBaTH M HM3y4aThb
pa3HbI€ SIBJICHUS OKPYXAIOLIEro MUPA;

(dopMUpOBaHUE YMEHHUSI pacno3HaBaTh Ha YepTexax, MOJEISAX U B peaJbHOM
MUpPE MHOTOTPaHHUKH U T€Jla BPALLEHUS;

OBJIAJICHHE METOAAaMHU pEeIICHUs] 3a7ad Ha IOCTPOCHMSI Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX (QUTYP;

(dopmupoBaHue YMEHUS OIIepUpOBAaTh OCHOBHBIMU HOHATUAMH
O MHOTOI'PaHHMKAaX U TeJaX BPallE€HUs U UX OCHOBHBIMHU CBOMCTBaMU;

OBJIQ/ICHUE AJTOPUTMaMU pEIICHUsS OCHOBHBIX THUIOB 3a/1ay, (hOpMUPOBAHUE
YMEHHUS TPOBOAUTH HECIOXKHBIE JIOKA3aTENIbHBIE PACCYXKACHUS B XOJE pPELUEHUS
CTEpPEOMETPUUECKHUX 3a/1a4 U 33714 C IPAKTHYECKUM COJIEPIKaHUEM;

pa3sBUTHE HWHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEN 00ydarommxcs,
MO3HABAaTEIbHOM  AKTUBHOCTH,  MCCJIEIOBATEIbCKUX  yYMEHUH, KPUTUYHOCTU
MBIIUICHUS;

(dopmupoBaHue (YHKIMOHAIBHOM TI'PaMOTHOCTH, PpEJIEBAHTHONH TI'€OMETpPUU:
YMEHHE paclo3HaBaTh MPOSBICHUS TE€OMETPUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJBHBIX >KM3HEHHBIX CHUTyalUsX M IPU U3YYEHHHM JPYTUX
y4eOHbIX  TMPEAMETOB, MPOSBICHUS  3aBUCUMOCTEH U 3aKOHOMEPHOCTEM,
bopMyIMpoBaTh UX HA A3bIKE T€OMETPUU U CO3/1aBaTh TI'€OMETPUYECKUE MOJIEIH,
IPUMEHATH OCBOEHHBI TE€OMETPUYECKMH amnmapar Uil pPElIeHHs] IPaKTHKO-
OPUEHTUPOBAHHBIX  33/a4, HWHTEPHPETUPOBATH M  OLEHUBATh  IOJyYECHHBIE
pe3ynbTaThl.

OTIMYUTENEHOM  OCOOCHHOCTBIO MPOrpaMMbl 1O TE€OMETPUH  SIBISETCS
BKIIFOUEHHE B KypC CTEPEOMETPUM B Hayajle €ro M3y4eHHs 3a/]ad, pPelIaeMbIX
Ha ypOBHE MHTYUTHBHOI'O IIO3HAHUS, U OINpeNeIEHHBIM 00pa30oM OpraHu30BaHHAas
paboTa HaJy HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOT O
MBIIUIEHUSI, CTUMYJIHMPYET MPOTEKAHWE€ WHTYUTUBHBIX IPOLECCOB, MOTHBUPYET
K JaJdbHEHIIEMY U3YYCHUIO IIPEIMETA.

[IpenmoureHne OTHAETCS HArISAHO-KOHCTPYKTUBHOMY METONY OOY4YEHUSs, TO
€CTh TEOPETHYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEAMETHO-
IIPAKTUYECKOM  JI€ATENbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IPEACTABICHUI
y oOydJarommxcs B Kypce€ CTEpEOMETPUHM NPOBOAMUTCS 3a CUET pEIICHHs 3a]1ad
Ha CO3/J[aHM€ MPOCTPAHCTBEHHBIX 00pa3oB W 33Jad Ha  ONEpUpPOBAHUE
npocTpaHCTBEHHBIMU  oOpaszamu. Co3ganue oOpa3a TMPOBOAUTCA C  ONOPOH
Ha HarJISIIHOCTh, @ ONEPUPOBAHUE 00PA30M — B YCIIOBUSX OTBJICUEHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3BMEHEHHMSI €r0 UCXOJAHOTO COJEP KaAHMUS.

OCHOBHBIMHM  COJEpXKATEJIbHBIMU JIMHUAMH YydeOHoro kypca «l eomerpus»
B 10-11 kmaccax sBmsarorcsa: «MuororpanHukn», «lIpssMbple W IIOCKOCTH
B IpocTpaHcTBey, «Tena BpamieHus», «BeKTopsl U KOOPAMHATHI B MPOCTPAHCTBEY.
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dopmupoBaHHE JOrMYECKUX YMEHUM pacIpeIesIieTCs He TOIBbKO M0 COIepKaTeIbHbIM
JIMHUSIM, HO U 110 ToJIaM OOy4€HHS Ha YPOBHE CPETHETO 00IIero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHHUS MPOrpaMMbl IO TE€OMETpPUH, paclpeneiCHHbIM MO roaaM OOydeHHs,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOOBI OBJIAZICHUE T€OMETPUYECKUMU MOHSATUIMHU
Y HaBBIKAMM OCYILECTBIISJIOCH IIOCIEI0BATENbHO U MOCTYNATENbHO, C COOJIIOJIEHUEM
MIPUHITUIIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CUCTEMY
reOMETPUYECKUX MPEICTABICHUN 00yJarOIMXCsl, pacIiupsis U yrayonss e€, oopas3ys
IPOYHBIE MHOXKECTBEHHBIE CBSI3H.

OO0miee YMCIO YacoB, PEKOMEHJIOBAHHBIX IS HM3Y4YeHUsS Yy4eOHOro Kypca
«I"'eomerpusi» — 102 gaca: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiacce —
34 yaca (1 gac B HeeIIO).

COJEPXXAHUE OBYUYEHUA

10 KVIACC

IIpsAMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE IOHATHUS cTepeoMeTpun. Touka, npsMasi, IOCKOCTb, POCTPAHCTBO.
[TonsitTue 006 aKCMOMATHYECKOM MTOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU
Y CIICJICTBUS U3 HUX.

B3anMmHOe pacrnonokeHne TMpsAMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIMNECS,
napasjenbHbIe U CKpenuBaronmecs npsamele. [lapamienbHOCTh TPAMBIX U INIOCKOCTEN
B NIPOCTPAHCTBE: MapajuiesibHbIE MPSIMbIE B MPOCTPAHCTBE, MAPAJIEIBLHOCTh TPEX
MPSMBIX, MAPAUICTBHOCTh IPSAMOM M IUIOCKOCTH. YTJbl C COHAIPaBICHHBIMU
CTOPOHAMH, yroJ MEXAY MPSMBIMUA B IPOCTPAHCTBE. [lapaimielbHOCTh MJIOCKOCTEN:
napajjielbHble IUIOCKOCTH, CBOMCTBA NapajuIeNbHBIX IUIOCKOcTen. [lpocreitmue
MPOCTPAHCTBEHHBIE (UTYpPHl HA IJIOCKOCTH: TETpaj’Ap, KyO, Mapauie/ienumen,
MOCTPOCHUE CEYCHUU.

[lepnieHIUKYISAPHOCTh TPSAMOM M IUIOCKOCTH: TNEPHEHAUKYJSPHBIE IPSMbIC
B IIPOCTPAHCTBE, IPSIMBIE MMAPAJIIEIbHBIE U IEPIIEHANKYIISIPHBIE K TIJIOCKOCTH, MPU3HAK
MEPHNEHIUKYIIIPHOCTU NPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM MEPIIEHINKYIISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXIAY IPSMOU U IUIOCKOCTBIO, IBYTPAaHHBIN
YTOJI, IMHEWHBIN YroJI IBYTPaHHOrO yria. [lepreHauKyisap U HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JO TUIOCKOCTH, PAacCCTOSTHUE OT MPSMOU 0 MIOCKOCTH, MPOEKIUs (PUTYpPBI
Ha TUIOCKOCTh. [IepneHInKyIsIpHOCTh IUIOCKOCTEW: MPHU3HAK MEPIECHAUKYISIPHOCTH
JIBYX IJTOCKOCTEN. TeopeMa o TpEX MeprneHauKysipax.

MHororpasHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHUKA, BBIITYKJIBIE U
HEBBINYKJIbIE MHOTOIPaHHMKH, pa3BEPTKAa MHoOrorpaHHuka. lIpusma: n-yronbHas
npu3Ma, TpaHU U OCHOBAaHUS TPHU3MBI, MpsSiMas W HAKJIOHHAs MPU3MbI, OOKOBas H

IIOJIHAST TTOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, npsaMOYyroJbHBIN NapaJuIeIEnUIIe T
31



denepanpHas padouas mporpamma | Marematuka. 10—11 knaccer (6a30BbIi YPOBEHB)

U ero cpoucraa. [lupamuaa: N-yronpHas nupaMuaa, rpaHd ¥ OCHOBAHUE IUPaMUBI,
OOKOBasi M MOJHAasl MOBEPXHOCTh NMUPAMU/bI, NpPaBUIbHAS U YCEUEHHAs MUPAMMJIA.
DOJeMeHThl TMpU3Mbl W NHUpaMuAbl. [IpaBUIbHBIE MHOTOTPDAaHHHUKHU: IIOHATHE
IIPaBUJILHOIO MHOTOTPAaHHMKA, MpPAaBWIbHAS NpPU3Ma W MpaBUiIbHAsg INHPAMHUAA,
IpaBUJIbHAS TPEYroJibHas MUpaMuJia U MpaBUIbHBINA TeTpalap, Kyo. IIpeacraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTadAp, NOAEKAdAp U uKocasap. CedueHus mpu3Msl
Y IUpaMUbl.

CumMeTpuss B MPOCTPAHCTBE: CHMMETPHUS OTHOCUTENBHO TOYKH, TPAMOM,
IJIOCKOCTU. DJIEMEHTHl CHMMETPUU B NMHUPAMHUIAX, MapajuIeIenuneaax, IpaBuiIbHbIX
MHOTOI'paHHUKaX.

BorunicieHne 371eMEHTOB MHOTOIPaHHUKOB: péOpa, nuaroHany, yrisl. [lnomans
OOKOBOM TOBEPXHOCTHM M TMOJHOW IOBEPXHOCTH MPSMOM NPU3MBI, ILIOLIAIb
OCHOBaHUM, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsAMOM Npu3Mbl. [lnomans 6oxoBoi
IIOBEPXHOCTH M IIOBEPXHOCTU IPABWIBHOM IHpaMUIbl, TeopemMa O IUJIOWAau
yceuénHo nupamuibl. [lonarue 06 00bEMe. O0BEM HpaMUAbL, TPU3MBI.

IlonoOuble Tena B mpocTpaHcTBE. COOTHOIIEHHS MEXIY IUIOAISIMU
MOBEPXHOCTEH, 00bEMaMU OTOOHBIX TEJL.

11 KVIACC

Tena Bpamenust

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yolIUe TUIMHAPUYECKON MOBEPXHOCTH,
OChb NUIUHApUYECKON moBepxHoCcTH. LumuHap: ocHoBaHMsS 1 OOKOBasi TOBEPXHOCTb,
oOpa3zyrolas u 0Ch, IJIONIAs OOKOBOM U MOJHON MOBEPXHOCTH.

Konuueckast moBepXxHOCTh, 00pa3yoline KOHUYECKOM MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOH nmoBepxHocTU. KOHyC: OCHOBaHWE U BEpIIMHA, 00pasyroas u
OCb, IIJIOIIA/Ib OOKOBOM M MOJIHOM MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yrolye u
BBICOTA, OCHOBAHHSI U1 OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paamyc, AMAMETP, IUIONIA[b TOBEPXHOCTU CQephl.
B3anmuoe pacronoxenune cepbl M IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
IJI0IA b cephl.

N300pakeHre Ten BpalleHus Ha TUIOCKOCTU. Pa3BEépTka MuIMHIpa U KOHYCA.

KoMOunHanuu Ten BpallleHus U MHOTOTPaHHUKOB. MHOrorpaHHUK, OMUCAHHBIM
okoJ10 cepsl, chepa, BIMCAaHHAS] B MHOTOI'PAHHUK, UJIH TEJIO BpaIllCHUS.

[Tonsarue 06 o6nEéMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJILHOTO TapajuieNienumnesa u cienctsus u3 He€. O0BEM MUIMHAPA, KOHYCA.
O06BEM mapa u wiomaas chepsl.

[lonobHble Tena B mnpocTpaHcTBe. COOTHOLIEGHHS MEXIY —IUIOMIAAsIMU
MOBEPXHOCTEH, 00bEMaMU TTOT0OHBIX TEJl.

Ceuenusa nuiuHapa (MapajuieIbHO U MEPIEHIUKYISIPHO OCH), CEYEHUSI KOHYyCa
(mapasnienbHOe OCHOBAHUIO U MIPOXOISIIEe Yepe3 BEPIINHY), CEUCHUS 1Iapa.
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BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha muiockoctd U B npocTpaHcTBe. CIIOKEHUE M BBIUMTAHUE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4WCio. PasnoxkeHwe BeKTopa IO TPEM HEKOMIUIAHAPHBIM
BekropaM. [IpaBuino mapaymenenunena. Pemenue 3amad, CBSA3aHHBIX ¢ IPHUMEHEHHEM
IIPABUJI IEWCTBUM C BeKkTOopamu. [IpsMoyronpHas cucreMa KOOpAMHAT B MPOCTPAHCTBE.
Koopaunarts! Bektopa. IIpocreimme 3a1aun B KOOpAWHATAX. YTOJI MEXKIY BEKTOpPaMH.
CkansgpHoe NpPOM3BEACHUE BEKTOPOB. BblMCIEHHE YIVIOB MEXIy HIpIMBIMU U
IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIA METO/ IIPH PELLIEHUN T€OMETPUYECKUX 3a1a4.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOyduenuss B 10 kijacce OOYyJarOnIMiics TONYYHUT CICTYIOIINE
MIPEIMETHBIE PE3YyJIbTATHI:

OTIEPHPOBATh MOHATUSIMU: TOUKA, TIPsIMasi, TIIOCKOCTH;

NPUMEHATh aKCHOMBI CTEPEOMETPHUU U CIEACTBHS M3 HUX MPH PEHICHUH
TEOMETPUICCKUX 3a]1a4;

OTIEPHPOBATh MOHATUSIMHU: MAPATUICTBHOCTh U MEPICHIUKYIAPHOCTD MPSIMBIX U
TJIOCKOCTEH;

KJIacCU(UIIMPOBATh B3aUMHOE  PACIOJIOKCHHUE TMPSAMBIX M IUIOCKOCTEH
B ITPOCTPAHCTRBE;

OTIEpUPOBATh MOHATUSMHU: JABYI'PAHHBINA YTOJ, TPaHW IBYIPAHHOTO YTJa, peOopo
JIBYTPAHHOTO YTJIa, IMHEWHBIN yroJl ABYrPaAaHHOTO YTJia, TpajyCHasi Mepa JIByTrpaHHOTO
yria;

ONEpUPOBATh TOHATUSIMHU: MHOTOTPAHHUK, BBITYKJIBIH W  HEBBITYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPaBUJILHBI MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (MHpaMua, TpU3Ma,
NPSMOYTOJIBHBIN TIapasuiesienunes, Ky0);

KJIaccu(pUIMpoBaTh MHOTOTPAHHHUKH, BHIOMpAsi OCHOBAHUS IS Kiaccuukarmm
(BBITTYKJIBIE U HEBBIMTYKJIbIE MHOTOTPaHHUKH, TIPABUIIHHBIC MHOTOTPAaHHUKH, TIPSIMBIE U
HAKJIOHHBIC TTPU3MBI, TTApaJIICTICITUTIC B );

OTIEpUPOBATH MOHATHSIMU: CEKYIIasl TNIOCKOCTh, CECUCHHE MHOTOTPAaHHUKOB;

OOBSCHATH MPUHIIAIIBI TTOCTPOCHUSI CEUCHUM, UCIIONB3YsI METO/T CIIC/IOB;

CTPOUTh CEUCHUS] MHOTOTPAHHHKOB METOJ[OM CJIEJOB, BBITIONHATH (BHIHOCHBIC)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEpPXY, COOKY,
CHU3Y;

peliaTh 3a/1a4d Ha HaxXOXKJEHHWE T€OMETPUYECKUX BEIMYMH MO 00pasliaM HiId
QIrOpUTMaM, TPUMEHSAST M3BECTHHIE AHAJTUTUYECKHE METOABl TMPH  PEIICHUHU
CTaHJAPTHBIX MATEMAaTHYCCKUX 3a7a4 Ha BBIYMCIICHUE PACCTOSHHN MEXKITY IBYMS
TOYKaMH, OT TOYKH J0 MPSMOH, OT TOYKH JI0 TJIOCKOCTH, MEKIY CKPEIIUBAOIITUMUCS
PSIMBIMU;

pelIaTh 3aJa4d Ha HaXOXXJICHWE T'€OMETPUYCCKUX BEIMYHMH IO 00pasliaM WA
aIrOpUTMaM, TPUMEHSSI M3BECTHHIE AaHAJIWTHYECKHE METOIbl TIPH  pEIICHUU
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CTAaHJAPTHBIX ~ MATEMATHYECKUX  33Ja4 Ha  BBIUMCIEHUE  YIJIOB  MEXIY
CKPEILHUBAIOLIUMUCS MPSAMBIMU, MEXIY NPSIMON U IIJIOCKOCTBIO, MEXKY IIIIOCKOCTSAMM,
JBYTPaHHBIX YTJIOB;

BBIUHCIISATh OOBEMBI M IUIOMIAAM MOBEPXHOCTEH MHOIOIPAaHHUKOB (MpU3Ma,
nUpaMuja) ¢ IPUMEHEHHEM (POpMyJI, BBIUUCIIATh COOTHOLIEHUSI MEXAY IUIOIAIsIMU
MOBEPXHOCTEM, 00bEMaMU OTOOHBIX MHOTOTPAHHUKOB;

OIIEpUPOBATH NOHATUAMU: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh
CUMMETPHH, LIEHTP, OCh U MIJIOCKOCTh CHMMETPUU (DPUTY PBI;

U3BJIEKATh,  NPEOOpa3oBbIBaTh M WHTEPHPETUPOBATH  HMH(OpPMAIUIO
O MPOCTPAHCTBEHHBIX F€OMETPHUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeXax U
PUCYHKax;

MPUMEHSTh TeOMeTpruYecKue (PakThl A PEUICHHUs] CTEPEOMETPHUECKUX 3aad,
IPEANOJAaraluX HECKOJIBKO 1IAroB PEIICHUs, €CIU YCIOBUS MPUMEHEHUS 33JaHbl
B SIBHOU (hopme;

NPUMEHATh  MPOCTEUIIME  NPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

MPUBOJIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

OPUMEHATh TOJIYYEHHbIE 3HAaHUS HA MPAKTUKE: aHAJIU3UPOBATh pealbHbIC
CUTyalUH M TPUMEHSTh HW3YYECHHbIE NOHSATUS B MPOIECCE IMOMCKAa pPElIeHUs
MaTeMaTH4ecku c(hopMyIMpPOBAHHON MPOOIEMBbl, MOIEIUPOBATh PEATbHbIE CUTYAIUU
Ha $3bIKE TE€OMETPUH, HCCIENOBATh MOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM
reOMETPUYECKUX TMOHATUM U TEOpeM, ammapara ajireOpbl, pemiarb MPaKTUYECKUe
3aJ1a4¥, CBSI3aHHbBIE C HAXOXK/IEHUEM I'€OMETPUYECKUX BETUYMH.

K koniy o0yuenus B 11 kiacce oOydaromuiicss HayquTCs:

ONEepUpOBaTh TMOHATUSAMU: IWIMHJAPUYECKAsh TMOBEPXHOCTh, 0Opa3yroliue
WINHIPUYECKON MOBEPXHOCTH, LIUIUHAP, KOHUYECKasi MOBEPXHOCTh, 00pa3yIoLIne
KOHHUYECKON MOBEPXHOCTH, KOHYC, cpepruecKasi TOBEPXHOCTh;

pacrno3HaBaTh Tena BpalleHus (HMIMHIP, KOHYC, cepa u map);

OOBSICHSTH CIIOCOOBI MOJTYYEHUS TEJ BPAIlICHUS;

KJ1acCU(UIUPOBATh B3AUMHOE PACIOJIOKEHHE CPepbl U TIIOCKOCTH;

OTIepHpPOBaTh MOHATHUSIMH: IIAPOBONW CETMEHT, OCHOBAaHUE CETMEHTa, BBICOTA
CeTMEHTa, IIapOBOM CJIOW, OCHOBAHME IAPOBOIO CJIOS, BBICOTA IIAPOBOrO CIIOS,
IapOBOM CEKTOP;

BBIUUCIISATh OOBEMBI U TUTOIIAIU TOBEPXHOCTEH Tel BpaIlleHHUs, TEOMETPUUECKUX
TN ¢ IpUMeHeHrueM (Gpopmyi;

OTIepHPOBATh MOHATHSIMHU: MHOTOTPAaHHUK, BIUCAHHBIA B chepy M ONMUCAHHBIN
okoJ10 cepsl, chepa, BIMCAaHHAS] B MHOTOTPAHHUK WIIA TEJI0 BPAIEHUS;

BBIUUCIISATh COOTHOIICHUS MEXAY IUIOAAsIMU TOBEPXHOCTEH M 00BEMaMu
MMOJOOHBIX TEI,
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n300paXkaTh H3y4aeMble (GUTYPEl OT PYKH H C IPUMEHEHHEM IIPOCTHIX
YepTEKHBIX HHCTPYMEHTOB;

BBITIOJHSATE (BBIHOCHBIC) TUTOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX
buryp: Buj CBEpXy, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJl BpaIl[CHHUS;

M3BJIEKATD, WHTEPIPETUPOBATH u  mpeoOpa3oBHIBAThH uH)OpMAITHIO
O TIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKAX;

OIIEpUPOBATH MOHATHEM BEKTOP B ITPOCTPAHCTBE;

BBITIOJTHSATE JICUCTBUS CIIOKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXKEHUS
BEKTOpA HA YHCIIO, OOBICHATH, KAKUMHU CBOMCTBAMH OHHM 00J1aJalo0T;

IPUMEHSTH IIPABUJIO MapaJljIeICIUIIe Ia;

OTIEpUPOBATh TOHATHUSIMH: JCKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIYJdb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yroid MEXKIY
BEKTOpaMH, CKaJISIPHOE IMPOM3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC W KOMILJIAHAPHBIC
BEKTOPBI;

HaXOJAUTh CYMMY BEKTOPOB W IIPOM3BEACHHEC BEKTOpa Ha YHCIIO, YIOJ MEXTY
BEKTOpaMH, CKaJIPHOEC TPOW3BEICHHE, pACKIAIbIBaTh BEKTOp IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPAM;

3aJ1aBaTh IJIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOW CHCTEME KOOPINHAT;

MIPUMEHSATh TeOMETPUICCKHEe (aKTHI JJIsl PEIICHUS CTEPEOMETPHUYCCKHUX 3ajad,
MIPEATOJIAralouX HECKOJBKO IIaroB PEIICHUsS, €CIIM YCIOBHUS MPUMEHEHUS 3a/aHbI
B SIBHOU (hopme;

pemarh MPOCTEHIEe TeOMETPUUYSCKHE 3aJlaud Ha IPUMEHEHHE BEKTOPHO-
KOOPJUHATHOTO METO/Ia;

pelIaTh 3a/1a4n Ha JOKa3aTeIbCTBO MATEMATHUYECCKUX OTHOIIEHUH U HAX0XKICHHE
TCOMETPUYCCKUX BEIMYHMH TI0 00pas3laM WM ajlrOpuTMaM, MPUMEHSSI W3BECTHBIC
METOJIbI TIPH PEIICHUM CTaHIAPTHBIX MAaTEMaTHUYCCKUX 3a7ad;

MPUMEHSATh  MPOCTEUIME  TPOrpaMMHBIE  CpPEACTBA W DJIGKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUIECKUX 3a7a4;

MIPUBOJIUTH MMPUMEPHI MATEMAaTUIECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U JKU3HHU,
pacmo3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B MICKYCCTBE;

IPUMCHATh TIOJYYCHHBIC 3HAHHMS Ha TIPaKTHUKE: aHAIM3UPOBAaTh pCallbHBIC
CUTyalluh M TPUMCHATh HW3YYCHHBIC IIOHATHS B TIPOICCCE ITOMCKA PEIICHUS
MaTeMaTH4ecKu chOpMYTUPOBAHHOMN MPOOIEMbI, MOJICTUPOBATh PeabHbIC CUTYaITUN
Ha S3bIKE TEOMETPUM, HCCJICAOBaTh IOCTPOSHHBIE MOJIEIM C HCIOJIb30BAHUEM
TCOMETPUYCCKUX IOHATUH M TEOpeM, ammapara aareOpbl, pemrarh MPaKTHIECKUE
3a71a4¥, CBSI3aHHBIE C HAXOXKICHUEM I'eOMETPUYECKUX BEJTUINH.
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10 KJIACC
HammenoBanue paznena  [KommuecTBo OcHOBHOE cofiepKaHne OCHOBHBIE BUJIBI ACATEILHOCTH
(Templ) Kypca 4acoB o0 y4Jarommxcs
BBe/eHne B CTEPEOMETPHUIO 10 OCHOBHBIC TTOHATHUS CTEPEOMETPHU: AKTYaJIU3HPOBATH (PAKTHI U METOBI

TOYKa, MpsiMasi, IIOCKOCTbh,
npoctpaHcTBo. [IpaBuina nzobpaxeHus
Ha PUCYHKAX: NU300paKCHUS
MJIOCKOCTEH, apaJIeTbHbBIX MPSIMBIX
(OTpe3KOB), CEpeIUHBI OTPE3KA.
[ToHsTHA: IEpeceKaronmecs
MJIOCKOCTH, TIEPECEKAIOIIUECS MpAMast
U TIJIOCKOCTb.

3HAaKOMCTBO C MHOTOI'PaHHUKAMH,
M300paKeHNEe MHOTOTPaHHUKOB

Ha PUCYHKAX, Ha MPOEKIIMOHHBIX
yeprexxax. HauanbHble cBeieHUS

0 KyOe ¥ TupamMujie, ux pa3BEPTKU

u mozenu. CeueHrss MHOTOIPaHHUKOB.
[TonsiTve 00 aKCMOMAaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUHU U CIICICTBUS U3 HUX

TUTAHUMETPUH, PEJIEBAHTHEIE TEME.
IMoxyuyaTh npeacTaBiaeHus

0 MPOCTPAHCTBEHHBIX (PUTYypaX,
pazOupath NpoCTEUIIne MpaBuIa
U300pakeHus dTUX QUTyp.
HN300paxaTh NpsIMYIO U INIOCKOCTh
Ha PUCYHKE.

PacniozHaBaTh MHOTOI'PAaHHUKH,
nupaMuay, Kyo, Ha3pIBaTh X
HJIEMEHTHI.

JeaaTb pUCyHOK Ky0a, MUpaMuU/Ibl,
HAXOJUTh OIMMOKHA B HEBEPHBIX
HU300paKCHUSX.

3HAKOMUTBHCSH C CEUCHUSAMU,

C METOJIOM CJIEJIOB; UCIIOJIb30BATh
JUISL IOCTPOEHUS CEUEHUS METOJT
CJIEZIOB, KPATKO 3alHChIBATh IIaru
MOCTPOEHUS CEUCHUSI.
Pacno3naBarhb BUJ] CCUCHUS
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Y OTHOIIICHUH, B KOTOPBIX CEUCHHE
nenuT pedpa Ky0a, HaXOAUTh IJIOIA b
CCUCHMUS.

HUcnons3oBarhb nogodue mnpu
pEIICHUH 331249 Ha TTOCTPOCHHE
CECUCHUM.

3HAKOMUTBCHA C AKCUOMATHYECKUM
OCTPOCHUEM CTEPEOMETPUH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEJICTBUSMHU U3 HUX.
NinrocTpupoBaTh aKCHOMBI
PUCYHKaMU U MIpUMEpamMu

13 OKpYXKarole 00CTaHOBKHU

[IpsiMBIE 1 TNIOCKOCTH 12 B3anMHOe pacronokeHue npsmMbIxX AKTYyaJU3UPOBATH (PAKThl U METOBI
B IIPOCTPAHCTBE. B IIPOCTPAHCTBE: IEPECEKaroIuecs, IJJAHUMETPUH, PEIIEBAHTHBIE TEME,
[lapanienbHOCTh IPSIMBIX MapajuIeIbHbIE U CKPEIIMBAIOIINECS IIPOBOJIUTH AHAJIOTHUU.
U IUIOCKOCTEN IIpSIMBIE. IlepeuncasiTe BO3MOXKHbBIE CITOCOOBI
[lapaienbHOCTh IPSIMBIX PacCIIOIOKEHHS ABYX MPSAMBIX
U IIJIOCKOCTEHN B IPOCTPAHCTBE: B [IPOCTPAHCTBE, ULUIHOCTPUPOBATH UX
IapaJuIeIIbHBIC MTPSMBIC Ha [IpUMepax.
B IIPOCTPAHCTBE; apajuIeIIbHOCTh JdaBaTb onpenejienue
TPEX MPSAMBIX; MMAPAJUIENBHOCTb CKPEILIMBAKOIINXCS NPAMBIX,
MPSIMOM U TUIOCKOCTH. Y TJIbI dbopMyIMpoBaTh MPU3HAK

C COHAIIPABJICHHBIMU CTOPOHAMM; YT OJI CKPCIIMBAIOIINXCA IIPAMBIX
MCXKAY IMPAMBIMHA B IIPOCTPAHCTBC. " IIPUMCHSATDL €ro Ipr pCIuCHUA

37




denepanpHas padouas mporpamma | Marematuka. 10—11 xnacchr (6a30BbIi YpOBEHB)

[TapannenbHOCTh MIIOCKOCTEN:
HapaJlyIeNIbHbIE IUIOCKOCTH; CBOKCTBA
MapaJUIEIbHBIX TNIOCKOCTEM.
[Ipocreiinme NpocTpaHCTBEHHBIE
(burypsl Ha MJIOCKOCTU: TETPadIp, KyO,
napajiesienuIe]]; MoCTpOeHUE
CCYCHUU

3a/1ad4.
PacnosnaBarp npusMmy, Ha3bIBaTh €€
3JIEMEHTHI.

Crtpours ceueHus npu3Mbl

Ha FOTOBBIX YEPTEkKAX.

IlepeuncasiTe BO3MOXKHbBIE CLTOCOOBI
B3aMMHOI'0 PaCIIOI0KEHUSA PAMOU

U IIJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOAUTDH COOTBETCTBYIOIIUE
IIPUMEPBI U3 PEAIbHON JKU3HH.
JdaBaTh onpeaesieHue
NapaJUIETbHOCTH MIPAMON

Y TJTIOCKOCTH.

®opmyJIMPOBATH NPU3HAK
NapaJuIETbHOCTH MTPAMON

Y IUIOCKOCTH, YTBEPKICHUE O IIPAMOU
MEPECEYCHUS IBYX TIIIOCKOCTEM,
IIPOXOAALIUX Yepe3 NapaljieIbHbIC
IIpsIMBIE.

Pemarh npakTrudeckue 3a1auu

Ha MOCTPOEHHUE CEUYCHUH
MHOTI'OTPaHHUKA.

OO0BACHATH CiTydau B3aUMHOTO
PaCIIOJIOKEHHUS TNIOCKOCTEM.

JdaBathb onpeaejieHue napauiebHbIX
IIJIOCKOCTEN; MPUBOAUTD IPUMEPHI
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U3 PEAIbHOM KU3HU U OKPYKAIOLIEH
00CTaHOBKH, UJUTIOCTPUPYIOLIUE
MapasyIeIbHOCTh MIIOCKOCTEM.
HUcnonb3oBaTh Npu3HaK
NapayIeIbHOCTH JABYX MJIOCKOCTEH,
CBOKMCTBA MapajuIeJIbHbIX IJIOCKOCTEN
IIPU PELICHUH 3a]1a4 Ha ITOCTPOCHHUE.
OO0bACHATD, UTO HA3bIBAECTCS
MapajuIeIbHbIM MPOEKTUPOBAHUEM

Y KaK BBINIOJIHSAETCA MPOEKTUPOBAHUE
(Guryp Ha MmJIOCKOCTb.

HN300paxaTh B mapauieIbHOM
MPOEKINH pa3IuIHbIC
reoMeTpUuYecKue (PUrypsl.
MopaenupoBaTh pealibHbIE CUTYallMU
Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh
MOCTPOEHHBIE MOJEIIU

C UCIIOJIb30BAHUEM F€OMETPUUECKHUX
ITOHATUM.

Hcnonb3oBaTh Npu pelIeHnN 3a1a4
Ha IOCTPOEHUE CEYCHU M TTOHATHE
NapayIeIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaJlIeIbHbIX MPSAMBIX
Ha IJIOCKOCTH
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[leprieHAUKYISIPHOCTD MPSMBIX
U IUTOCKOCTEM

12

[lepneH UK yJIApHOCTD MPSAMOU

Y IJIOCKOCTH: NEPIIECHAUKYJIAPHbIE
IIPSIMBIE B IIPOCTPAHCTBE, IIPSAMBbIE
IapaJuIeIIbHbIE U NEPIICHIUKYJIIPHbIE
K IUIOCKOCTH, IPU3HAK
NEPIEHANKYJIIPHOCTH MIPSMON

Y IUIOCKOCTH, TEOPEMA O MPAMOU
NEPIECHIUKYJIIPHON INIOCKOCTH
[lepnieHIUKYIISAp U HAKJIOHHBIE!
pacCcTOAHKUE OT TOYKH 10 IUIOCKOCTH,
pPacCTOAHKUE OT IPSAMOU 0 INIOCKOCTH

AKTyanu3upoBaThb (HakThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUHU.

OO0BbACHATD, KaKOW YroJl Ha3bIBa€TCA
YIJIOM MEXK]1Y IEPECEKAIOITUMHUCS
MPSMBIMH, CKPEITUBAIOIIIUMHUCS
MPSMBIMH B ITPOCTPAHCTBE.

JdaBarb onpeneneHue
NEPNEHIUKYJIAPHBIX MPSIMBbIX

Y NIPSIMOU, MEPIIEHIUKYJIIPHON

K IUIOCKOCTH.

HaxoauTp yriiel Mexay
CKPEILIMBAIOITUMHUCS MIPSIMBIMU B KyOe
U IUpaMHUJIE.

IIpuBoAUTH IPUMeEPBI U3 PEATTLHOU
KU3HH U OKpYKaroleid 00CTaHOBKH,
WUTIOCTPUPYIOIINE
NEePHEHIUKYISIPHOCTD MPSIMBIX

B [IPOCTPAHCTBE

Y MIEPIEHNKYISPHOCTh MPSMOU

K IJIOCKOCTH.

®opmyJHpoOBATH TPU3HAK
NEePHEHIUKYIIPHOCTH MPSIMOU

U TJIOCKOCTH, TPUMEHSTh €ro Ha
MPaKTUKE: OOBSICHATH
MEePIEeHIUKYIIPHOCTH pedpa Kyda

Y IMaroHalld €ro rpaHu, KOTopas ero
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HE COJICPKUT, HAXOJUTh JJIUHY
JTuaroHai Kkyoa. Belaucisite BRICOTY
IIPAaBWJIBHOM TPEYrOJIbHOU

Y MIPABUJIbHOW YETBIPEXYTOJIbHOU
ApaMHU/I 10 JUTHHAM pEoep.

PemiaTp 331241 HA BBIYKCIICHUS,
CBSI3aHHBIE C MTEPIEHINUKYJISIPHOCTBIO
NPSAMOM U TIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PEILICHUU
TJTAHUMETPUIECKHX (DAaKTOB

Y METO/OB.

OO0BbSICHSATD, UTO HA3bIBAIOT
MEPIEHINKYIISIPOM U HAKJIOHHOU

Y3 TOYKH K TJIOCKOCTH;, IIPOEKLIUEN
HAKJIOHHOM Ha TUIOCKOCTh. OOBSCHSTH,
YTO HA3bIBAETCS PACCTOSTHUEM:

OT TOYKH 0 IIJIOCKOCTH; MEXKTY
napayieIbHBIMU MIOCKOCTSAMU; MEXKTY
MPSIMOU U TTAPAIIIETBHOM €1
IUIOCKOCTBIO; MEXITY
CKPEIIMBAIOIIUMHUCS ITPSIMBIMHU.
HaxoauTh 3TH pacCcTOSIHUS B POCTHIX
ciy4asix B KyOe, mupaMujie, mpusme.
MoaenupoBaTh peallbHbIE CUTYallMU
Ha SI3bIKE TEOMETPUU, UCCIIEI0BATH
ITOCTPOEHHBIE MOJIENIN

C HCIMOJIb30BAHUEM T€OMETPUUYECKUX
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TTOHSTHH.

Hcnonb3oBarh 1py pelICHUH 3a/1a4
Ha IIOCTPOEHUE CEYCHUHN TEOPEMY
[Tudaropa, cBOMCTBA TPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB

YTabl MEXAY IPIMBIMU U
MJIOCKOCTSIMU

10

VYTabl B IPOCTPaHCTBE: YOI MEXAY
IPSAMOM U IUIOCKOCTBIO; IBYIPAHHBIN
yroJ1, JIAHEUHBIN yroJI IBYTPaHHOT O
yria.

[lepneHIUKYIAPHOCTD IIOCKOCTEM:
IIPU3HAK [IEPIEHIUKYISIPHOCTH ABYX
mrockocret. Teopema o Tpéx
NEPIEHAUKYJIISIpax

AKTyaaTu3upoBaTh (HaKThl 1 METO/IbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
IPOBOJIUTH AHAJIOTHH.

/laBaTh onpeneeHue yria Mexay
IPSIMOU M TUIOCKOCTBIO,
(bopMyIupoBaTh TEOPEMY O TPEX
HepIEeHANKYIIpax U 00paTHYIO K HEH.
Haxoauthb yron Mexay npsiMmoun

Y TJIOCKOCTBIO B MHOTOTPaHHUKE,
PAcCTOSHHUE OT TOYKHU 10 IPSIMOM

Ha IJIOCKOCTH, UCIIOJIb3YSl TEOPEMY

0 Tpé€x nepneHaukyisipax. IIpooguts
Ha YepTexe NePIEeHIUKYIISP: U3 TOUKH
Ha NOPSIMYIO; U3 TOYKH Ha MJIOCKOCTb.
JaBaTth onpeziesieHne JBYTPaHHOI0
yria u ero 3yeMeHToB. OObICHATD
PaBEHCTBO BCEX JIMHEHWHBIX YIJIOB
JBYTPaHHOTO YIJIA.

Haxonurtpb Ha yepTexe IByTrpaHHbBIN
yroJ1 pu pedpe MupaMuibl, IPU3MBI,
napauleIIeuIena.
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JdaBaTh onpeaejieHue yria Mex1y
IJIOCKOCTSIMM.

JdaBathb onpenesieHue

1 (GopMYyJIMPOBATH NPU3HAK
B3aMMHO MEPHEHIUKYISPHBIX
TIOCKOCTEM.

Haxomurp yriibl MeXy MIOCKOCTSIMU
B KyOe U nmupaMue.

Hcnonb30BaTh NpH peICHUN 3a7a4
OCHOBHBIE€ TEOPEMBI U METOBI
IJTAHUMETPHUH.

MoaenupoBaTh peallbHbIE CUTYallMU
Ha S3bIKE TEOMETPUU, UCCIET0BATH
ITOCTPOEHHBIE MOJIENIN

C HUCMOJIb30BAHUEM T€OMETPUUYECKUX
TTOHSTHH.

Hcnonb3oBarh 1py peLICHUH 3a/1a4
Ha IIOCTPOEHUE CEYECHUH
COOTHOUIEHHUSI B MPSAMOYTOJIbHOM
TPEYT OJIbHUKE

MHOrorpaHHuKu

11

[ToHsITHE MHOTOTpaHHUKA,

OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHHUKA,
BBIMTYKJIbIE U HEBBIITYKJIBIE
MHOT'OI'PAHHUKU; pa3BEPTKa
MHOTOI'PAHHUKA.

[Ipu3sma: N-yronwpHasi mpu3Ma; rpaHu

AKTYaJIU3UPOBATH (PAKTHI K METOIBI
IJIAHUMETPUH, PEJICBAaHTHBIC TEME,
NMPOBOJAUTH AHAJIOTUH.

JdaBathb onpenesieHue
napajuiesyienuie/ia, pacno3HaBaTh €ro
BHJIbI U U3Y4YaTh CBOMCTBA.
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Y OCHOBAHUS MPU3MBI; MIpsiMast
Y HaKJIOHHAsI IPU3MBbI; OOKOBas

Y TOJTHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, MpSIMOYroJIbHbBIN
MAPAJIICIIETIUIIE] U €0 CBOMCTBA.
[Tupamupa: N-yroiapHas nupamuia,
I'PaHU U OCHOBAHUE NTUPAMU/IBI;
OOKOBas U MOJTHAsI TOBEPXHOCTh
MMAPAMU/IbL; IPABUIILHAS U YCEUEHHAS
paMHU/Ia.

DJIEMEHTBI PU3MbI U TTUPAMU/IBI.
[IpaBuIbHBIE MHOTOT PAHHUKH
MTOHATHUE MPABUIBLHOTO
MHOTOI'PAHHUKA; MPABUJIbHAS TTPU3Ma
Y [IpaBUJIbHASI TUpaMU/Ia; PpaBUIIbHAS
TpEyroJibHasl mupaMuaa

U TIPaBWJIbHBIN TETPAdIP; KYO.
[IpeacraBieHue O MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa’3JIp, NOAEKA AP
Y UKOCAa’/Ip.

CumMeTpus B IPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIBLHO TOUYKH,
MPSMOM, TIIOCKOCTU. DJIEMEHTBI
CUMMETPHUH B MMUPAMUIAX,
napasenenueaax, MpaBUIbHbIX
MHOT'OI'PAHHUKAX.

JaBaTh onpeaeneHue NupaMu/ibl,
pacmo3HaBaThb BUJIbI TUPAMU/I,
(¢opmyanpoBarthb cBolicTBa pédep,
rpaHer U BBICOTHI IPABUJILHOM
MUPaMU/JIBI.

Haxoaurh miomanb NOJIHOMN

1 OOKOBOM MOBEPXHOCTH MTUPAMHUIBI.
JdaBaTb onpenesneHne yCEUEHHOM
MMAPAMUJIbI, Ha3bIBAaTh €€ JIEMEHTHI.
DopMyJHPOBATH TEOPEMY

0 TIoIIaAu OOKOBOM MOBEPXHOCTH
IIPAaBWJIBHOM YCEUEHHOMN ITUPAMU/IBI.
Pemartsb 337241 Ha BRIYMCIICHUE,
CBSI3aHHBIE C MUPAMUIAMHU, & TAKKE
3a71a4M HA MIOCTPOCHHUE CEYEHUM.
JdaBathb onpeaejieHue IpuU3MBbl,
Pacmo3HaBaTh BUJIbI IPU3M,
U300pasKkaTh IPU3MbI Ha YEPTEKE.
Haxoaurs 1uiomagb DOJHOW WIN
OOKOBOI TOBEPXHOCTH MPU3MBI.
HN3yuyars cooTHOLIEHHS Dilnepa
Ui yucia pédep, TpaHeil u BepIInH
MHOTOTpPaHHUKA.

N3y4yathb BU/IbI TPaBUIbHBIX
MHOTOTPaHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO IPaHEH.
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BrrancrieHue 351eMEHTOB
MHOTOTPaHHHUKOB: pE&Opa, TUAroHAIH,
yribl. [Inomanae 60KoBOM MOBEPXHOCTH
Y TIOJTHOM MIOBEPXHOCTH MPSIMOU
IIPU3MBI, TUIOIIAJAb OCHOBAHU, TEOpEMA
0 OOKOBOI TTOBEPXHOCTHU TIPSIMOMA
npu3Mbl. [lnomaae 60koBoi
MOBEPXHOCTU U MIOBEPXHOCTH
MPABUJILHON MUpaMUbl, TEOpEMA

O TUIOIIAAX OOKOBOM OBEPXHOCTH
YCEUEHHOW MTUPaMUbI

HN3yuyaTb cuMMETpHUIO
MHOT'OTPaHHUKOB.

OO0bsICHATD, KaKH€ TOYKHU
Ha3bIBAIOTCA CUMMETPUYHBIMU
OTHOCUTEJIBHO TAHHOM TOYKH, IIPAMOU
WJIA TIJIOCKOCTH, YTO Ha3bIBAIOT
LHEHTPOM, OChIO0 WJIH TIJIOCKOCTHIO
CUMMETPUH (UTYPHI.

IIpuBoauTH NPUMeEPHI
CUMMETPHUYHBIX (DUTYP B apXUTEKTYPE,
TEXHUKE, IPUPOJIC.

MogaenupoBaTh peajibHbIC CUTYAIIUH
Ha SI3bIKE T€OMETPUH, UCCIIE0BATh
MOCTPOEHHBIE MOJIETTU

C HCIIOJI30BAaHUEM I'€OMETPUUYECKUX
MTOHSATHH, UCITOJIL30BaTh NO100MeE
MHOTOI'PAaHHUKOB

OOBEMBI MHOTOI'PaHHUKOB

[Tonstue 06 00bEMe. OOBEM
UPAMU/IBI, TPU3MBI

AKTyaaIu3upoBaTh (HaKThl 1 METO/IbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME.
OO0BACHATH, KaK U3MEPSIOTCA
00BEMBI TEJT, TPOBOIS AHATIOTHIO

C U3MEPEHHUEM TUIOMIAJCH
MHOT'OYTOJIbHUKOB. (POPMYJIHPOBATH
OCHOBHBIE CBOMCTBa 0OBEMOB.
N3y4yars, BHIBOAMTH (POPMYIIbI
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00BEMa PSIMOYTOJILHOTO
napajiyiesienuIiesa, IPU3MbI

Y TTHPaMUJIBI.

Boruncasitb 00bEM TPU3MBL

Y TTUPAMUIBI TTO MX DJICMCHTAM.
IMpumensaTs 00BEM TSI perieHus
CTEpPEOMETPUYECKUX 3a/1a4 U

JUTSI HAXOXKJIEHUSI TEOMETPUUECKUX
BEJIMYHH.

MonenupoBaTth peajibHbIE CUTYallUU
Ha SI3BIKE TECOMETPUH, HCCJIE10BATH
MOCTPOEHHBIE MOJIENIU

C UCTIOJTb30BAHUEM T€OMETPHUCCKHIX
MTOHSTUM

[ToBTOpEHME: ceueHus,
PACCTOSHUS U YTJIbI

[ToctpoeHue ceuenuii

B MHOT'OTPaHHHUKE.

Brruuciienue pacCTosSHUAM: MEXTY
JIBYMsI TOYKaMH, OT TOYKH 10 MIPSIMOMU,
OT TOYKH JI0 TIJIOCKOCTH; MEXKIY
CKPELMBAIOIIUMHUCS IPSIMBIMH.
Brruncienne yrioB: Mexay
CKPELIUBAIOIIUMHUCS IIPSIMBIMU,
MEXKy IPAMOU U IIJIOCKOCTBIO,
JIBYI'PaHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMU

CTpouTh ceyeHue MHOTOrpaHHUKA
METOJIOM CJIEJIOB.

JdaBaTh onpeaesieHue pacCTOSIHUSA
Mexay purypamu.

Haxomurtb paccTosiHue Mexay
NapajyIeIbHBIMHU IJIOCKOCTSIMH,
MEXAY IUIOCKOCTBIO M TapaJliesIbHON
e MPAMOM, MEKITY
CKPEIIMBAIOIIUMUCS MPSMBIMHU.
CTpouts JIMHENHBIN yron
JIBYTPAaHHOTO yTJia HAa YepTexke

46



denepanpHas padbovas nporpamMma | Matematuka. 10—11 ximaccel (0a30BbIi ypOBEHB)

MHOI'OI'paHHHKAa 1 HAXOAUTb €TI0
BCJIIMYUHY.

HaXO)II/ITI) YIJibl MCXKAY IJIOCKOCTAMUA
B MHOI'OI'paHHHKAax

OBHIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC
HaumenoBanue paznena  [KonnuecTBo OcHOBHOE cofiepKaHue OcHOBHBIE BUJIBI I€SITEIILHOCTH
(TemnI) Kypca 4acoB 00 yJaromuxcs
Tena BpaieHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJTU3UPOBATH (PAKThI K METOIBI

JTUAMETP; TUIOIIA (b TOBEPXHOCTH
cdepsl. BzaumHoe pacnonoxenne
cepsl U MIOCKOCTH; KacaTellbHast

IJIOCKOCTD K cdepe; miomaas chepsl.

N3o06paxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IJIAHUMETPUH, PEIICBAHTHBIC TEME,
NMPOBOAUTH AHAJIOTHUHU.

JlaBaTh onpenenenns chepsl U mapa,
UX LEHTpPa, paguyca, 1TnameTpa.
Onpeneasitb chepy Kak Gurypy
BpAalllCHUSI OKPYKHOCTH.
HccaenoBars B3auMHOE
pacnoJiokeHue cepbl U TIOCKOCTH,
IBYX cdep, WLTICTPUPOBATH 3TO

Ha yepTekax U pUCYHKaXx.

D opMyJIMPOBATH ONPE/ICIICHUE
KacaTeJabHOM MIOCKOCTH K cepe,
CBOMCTBO U MPU3HAK KACATEIbHON
MJIOCKOCTH.

3HAKOMMTBCH C T€OJEC3UNYECKUMU
TUHUSMHA Ha cepe
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[Hunmuapudeckas MOBEPXHOCTb,
o0pa3yroIue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh LIWJIMHAPUYECKOM
noBepxHoCTH. [{unuHap: ocHOBaHUs
1 OOKOBasi TOBEPXHOCTb,
oOpa3zyrolias U OCh; IUIONIAIb
OOKOBOM M TIOJIHOM TTOBEPXHOCTH.
N300paxenue nuianHapa

Ha TI0CKOCTH. Pa3BépTka nuimHapa.

Ceuenus numHApPa (IIIOCKOCTHIO,
MapasyieIbHON WA
NEPIECHANKYISIPHON OCH IUIMH]IPA)

OO0BbSICHATH, YTO HA3BIBAIOT
OWJIMHIPOM, HAa3bIBATh €0 JIEMEHTHI.
N3y4arh, 00bSICHATD, KaK MOJTYyYUTh
OWJIMHJP MYTEM BpAICHUS
MPSMOYTOJIbHUKA.

BuIBoAMTB, HCIIOJIB30BATH (OPMYIIBI
JJIS1 BBIYMCIICHUS IOl OOKOBOM
MOBEPXHOCTHU IIUJIUHIPA.

N3yyaTh, pacnio3HaBaTh pa3BEPTKY
HWIHHAPA.

N300paxaTh HUIMHAP U €r0 CEYEHUS
TIOCKOCTBIO, TPOXOSIIEH YePE3 €ro
OCb, MapasuICIbHON WIIH
MEPIIEHANKYJIIPHOU OCH.

Haxoaurhb ruiomaan 3TUX CEUSHUH.
MoaenupoBarhb peabHbIE CUTYallUU
Ha SI3bIKE TEOMETPHUHU, UCCIAEA0BATH
MMOCTPOEHHBIE MOJICIIH

C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSTUI

KoHnueckast moBEpXHOCTS,
o0Opa3yrolme KOHUYECKOM
IIOBEPXHOCTH, OCh ¥ BEPILIHHA
KOHUYECKON ITOBEPXHOCTH.
Konyc: ocHOBaHME 1 BEpIIMHA,
oOpa3zyrolias ¥ OCh; IJIONIA/Ib

OO0bACHATD, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €0
DJIEMEHTBI.

N3y4yarthb, 00bACHATD, KaK NOJIYYUTh
KOHYC ITyTEM BpaleHUs
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.

49



denepanpHas padouas mporpamma | Marematuka. 10—11 xnacchr (6a30BbIi YpOBEHB)

OOKOBOH M MIOJTHOM MOBEPXHOCTH.
VY ceuénnblil KOHYC: 00pa3yrouiye
Y BBICOTA; OCHOBAHUA U OOKOBast

MOBEPXHOCTb.

N300pakeHne KoHyca Ha MIIOCKOCTH.

Pa3Béprka KoHycCa.

Ceuenust KOHyca (IIOCKOCTHIO,
IapaJuIeJIbHON OCHOBAHHIO,

U IJIOCKOCTBIO, IPOXOIAIIEH
Yyepe3 BEPILUHY)

MN300paxaTs KOHYC U €ro CEYCHHUs
IJIOCKOCTBIO, ITPOXOSILEN YePE3 OCh,
Y IUIOCKOCTBIO, IEPIICHAUKYIISIPHOU

K OCH.

HN3yyarh, pacno3HaBaTh pa3BEPTKY
KOHYycA.

BoiBoauTH, HCNIOIB30BATH (POPMYITbI
JUTSL BBIYMCJICHMS TUIOIIA I OOKOBOM
IIOBEPXHOCTU KOHYCA.

HaxoauThb 1mjiomaagy ceueHu,
MPOXOISIIIUX YEPE3 BEPIIMHY KOHYCA
WJIY TIEPIEHINKYIJIAPHBIX €T0 OCH.
OO0BACHATH, KAKOE TEJIO Ha3bIBACTCS
YCEUEHHBIM KOHYCOM.

N3yuathb, 00bACHATD, KaK €r0
MOJYYUTh ITYTEM BpALLICHUS
MPSMOYTOJIbHOM TPaINeUH.
BuiBoaAMTH, NpUMEHATH POopMYyITy
JUTSL BBIYMCJICHMS TUIOIIA I OOKOBOM
IIOBEPXHOCTU YCEUEHHOIO KOHYCa

KomOuHarnus ten BpamieHus

¥ MHOTOTPaHHHUKOB. MHOTOTpaHHUK,
OMMMCaHHBIN 0KOJIO cepbl; chepa,
BITMCAHHAS] B MHOTOTPAaHHUK WA

B TEJIO BpAIICHUS

AKTYyaIn3upoBaTh (HaKThl U METO/IbI
TJIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOAUTH aHAJIOTHUHU.

Pemiath cTepeOMETpPUUECKHE 3a0a4H,
CBSI3aHHBIE C TEJIaMU BpAILCHUS,
IIOCTPOCHUEM CEUECHUU TEJl BPALLICHUS,

50



denepanpHas padouas mporpamma | Marematuka. 10—11 xnacchr (6a30BbIi YpOBEHB)

C KOMOUHAITUSMHU TEJl BpallleHUS

Y MHOTOTPAaHHUKOB HA HaXOXKICHUE
F€OMETPUUYECKUX BEJTUYMH.
Hcenonb3oBarhb Ipu pelicHUU
CTEPEOMETPUUECKUX 3a]1a4
MJIaHUMETpUUECKue (PAKThl 1 METOIbI
3a/1a4d Ha BBIYHUCIICHUE

U JJ0Ka3aTeIbCTBO.

MopeaupoBaTth peajabHbIE CUTyallUU
HA SI3bIKE TEOMETPUHU, UCCIIEA0BATH
MMOCTPOEHHBIE MOJIEIIH

C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHATHIN

OO0BEMBEI TEN

[Tonsarue 06 00bEMe. OCHOBHBIE
CBOMCTBA OOBEMOB TEJL.

OO0BEM UIMHIpA, KOHYCA.
OO0bEM 1mIapa u miomaib cepsl

AKTYaJu3upoBaTh (PaKThl U METOBI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MIPOBOAUTH aHAJIOTUHU.

BuIBOAMTH, HCNIOJIB30BATH (OPMYJIIBI
00BEMOB: TIPU3MBI, IIWIUH]IPA,
MMUPAMUJIbI, KOHYCA; YCEUEHHOU
NMpaMU/JIbl U YCEUEHHOTO KOHYCA.
Pemiates crepeoMerprueckue 3a1aum,
CBSI3aHHBIE C BEIYUCIEHUEM O0BEMOB.
DopMyJIHPOBATH ONPEICICHAE
IapOBOr'0 CErMEHTA, IApPOBOTO CJIOA,
IapOBOI'0 CEKTOPA.
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IpumensaTs Gopmyisl
JUI HaX0XKJIeHUs1 00BEMOB IApOBOTO
CErMEHTa, IIAapOBOI0 CEKTOpa

[Tono6HbIE TE€Na B MPOCTPAHCTBE.
COOTHOIICHHS MEXTY TUTOIIAIsIMU
MTOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX
TeN

Pemiath cTepeOMETpUUECKHE 3a0a4H,
CBsI3aHHBIE C 00BEMOM I1apa

1 TIOIIAIbIO CPephl.
MoaeaupoBaTth peajabHbIE CUTyaluU
HAa A3bIKE TEOMETPUH, UCCIENOBATDH
ITIOCTPOECHHBIE MOJETHN

C UCITOJIb30BAHUEM F€OMETPUUECKUX
MTOHATHUH.

AKTYaJIM3upoBaTh (HaKThl U METOJIbI
IJITAHUMETPHUH, PEJIEBAHTHBIE TEME,
MTPOBOJIUTH aHAJIOTHH.

Pemiatb cTEpeOMETPUUECKHE 3a0a4H,
CBSI3aHHBIE C COOTHOIIEHHEM 00BEMOB
Y TTOBEPXHOCTEH MOAOOHBIX TEJ

B IIPOCTPAHCTBE.

MoaeaupoBaTth peajabHbIE CUTyalluU
HAa 3bIKE TEOMETPHUH, UCCIENOBATH
MOCTPOEHHBIE MOJIETTN

C UCITOJIb30BAHUEM FEOMETPUUECKUX
MIOHATUHI

BexkTopbl 1 KOOpIUHATHI
B IIPOCTPAHCTBE

10

Bekrop Ha miockoctu
U B npocTpancTBe. ClioxeHue
Y BBIYUTAHHE BEKTOPOB. Y MHOXKEHUE

AKTYaJu3upoBaTh (PaKThl U METOBI
TJIAHUMETPUH, PEJICBAHTHBIC TEME,
MIPOBOJIUTH aHAJIOTHH.
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BEKTOpa Ha 4ncio. Paznoxenue
BEKTOpA I10 TPEM HEKOMIUIAaHAPHBIM
BekTopaM. [Ipasuio
napajuIeIenuIea.

Pemenue 3amau, CBI3aHHBIX

C IPUMEHEHHUEM NPABUJII ACUCTBUN

C BEKTOPaMH.

[IpsamoyronpHas cucrema KOOpAUHAT
B npocTtpancTee. KoopauHarel
BekTopa. [Ipocreimmue 3agaun

B KOOpJIMHATAX. Y TOJ MEXIY
BekTopamu. CkansipHOe
IIPOU3BEICHUE BEKTOPOB.
Brruucnenue yrioB Mexay NpsMbIMA
Y IUIOCKOCTSIMM.
KoopanHaTtHO-BEKTOPHBIN METO/T
MIpY PEUICHUHU T€OMETPUUYECKHUX 3a/1a4

OnepupoBathb NOHATHEM BEKTOP

B IPOCTPAHCTBE.

DopMyJIMPOBATH NIPABUIIO
MapajuIeIIeNUIe1a IPU CI0KEHUN
BEKTOPOB.

CkiaabiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATH BEKTOP HA YUCJIO.
HN3y4yaTh OCHOBHBIE CBOMCTBA 3THUX
omnepanui.

JaBatb onpeneneHre npsIMOyrojabHON
CHUCTEMBbI KOOPJAUHAT B IMTPOCTPAHCTBE.
Beipa3urh KOOpIMHATHI BEKTOPA
yepe3 KOOPAUHATHI €ro KOHIIOB.
BeiBOaUTH, HCIO/IB30BATH (pOpMY.1y
JUTMHBI BEKTOPA U PACCTOSIHUSI MEKTY
TOYKaMH.

Boipaxkarb ckansipHOE MPOU3BEICHUE
BEKTOPOB U€pE3 UX KOOPAUHATHI,
BBIYUCIISITh YTOI MEXAY JIBYMSI
BEKTOPaMH, ABYMS HPSIMBIMH.
Haxoauthb yroim Mexay npsiMoun

Y IUIOCKOCTBIO, YTOJI MEKIY JIBYMS
TIOCKOCTSIMU aHAJTMTHYECKUMHU
METOIAMM.

BeIBOIUTH, HCNIO/IB30BATH (popMy.1y
PacCTOSIHUSL OT TOYKH JI0 TNIOCKOCTH
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[loBTOpEHUE, 00001IEHNE 7 OcHoBHbI€ (hUrypsl, ¢pakTel, TeopeMbl | Pemars npocreiinme 3a1a4u
W CUCTEMAaTU3aLNsl 3HAHUI Kypca IJIJaHUMETPUH. 3aJauu Ha HaXOXJCHUE JIJIMH U YIJI0B
IUTAHUMETPUN U METOABI UX B reOMeTpuYecKux urypax,
pELIEeHHUS. npuMeHsTh Teopemy [lugaropa,
OcHoBHbIE (PUTYPBI, (PAKTHI, TEOPEMBI | TEOPEMbI CHHYCOB U KOCHHYCOB.
Kypca CTepeoMeTpuu. 3a1auu HaxonuTs 1r10111a1 MHOTOYTOJIbHUKA,
CTEPEOMETPHUM U METO/IbI UX PELIEHUs] | Kpyra.
Pacno3HaBaTh no100HbIE GUTYDHI,
HaXOJUTh OTHOIIEHUS JUIMH
Y TUTOIIAJIEH.
Hcnonb3oBaTh Npy pelICHUN
CTEPEOMETPUUECKHUX 3a71a4 (DAKTHI
Y METOJIbI IUTAHUMETPUN
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AITUCKA

VYyebHblii Kypc «BepoATHOCTP U CTAaTHCTHKA» 0a30BOr0 YPOBHS SBISETCA
IPOJODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca 0a30BOTO ypOBHS
OCHOBHOT0 0011ero o0pazoBanus. Y4eOHbIH Kypc HpeaHa3HadyeH st (OpMHpOBaHUS
y 00y4aromuxcs CTaTUCTUYECKON KYJIbTYphl M IOHUMAaHUS POJIU TEOPUU BEPOSITHOCTEH
KaK MaTeMaTHYeCKOro MHCTPYMEHTa JJIsl M3y4eHUs CIydalHBIX COOBITHH, BETUYHH U
npoueccoB. Ilpu wu3ydenun ydyeOHOro Kypca OOOramiaroTcsi MpeACTaBICHUS
00y4arouIxcsi 0 METoAax UCCIEI0BaHUS U3MEHYMBOIO MHUPA, PA3BUBAETCS MTOHUMAaHUE
3HAYMMOCTH W OOIIHOCTHM MAaTE€MaTUYeCKMX METOJO0B MO3HAHUS KaK HEOThEeMJIEMOMU
YacCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Copepxanue yueOHOr0 Kypca HalpaBJIeHO Ha 3aKperieHUe 3HAHUM, MOTy4YEHHBIX
Ipy M3y4EHHUU Kypca Ha yYpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs, U HAa Pa3BUTHE
NPEICTABICHUN O CIy4allHBIX BEIWYMHAX W B3aMMOCBS3SIX MEXAY HHUMH Ha Ba)KHBIX
npUMepax, CIOKEThl KOTOPBIX IMOYEPHHYTHl M3 OKpYyXkarollero Mupa. B pesynbrare
y oOydamomuxcsi  JOJKHO  cPOpMHUpOBaThCA  MpPEACTaBlIEHHME O  Haubolee
YIOTPEOUTENBHBIX U OOIIKUX MAaTEMaTHYECKUX MOJENSIX, UCTIONb3YEMBIX JIJIsl OMUCAHUS
AHTPOIIOMETPUYECKUX U JeMOrpaUueCKUX BEIMYUH, OTPEUTHOCTEN B pa3IMYHOIO poJa
U3MEpPEHUSAX, JUINTETbHOCTH  O€30TKa3HOM  pabOThl TEXHMUYECKHX  YCTPOMCTB,
XapaKTEepPUCTHUK MACCOBBIX SIBJICHUH U MPOLIECCOB B OOIIECTBE.

B coorBercTBUM ¢ YKa3aHHbIMU LIENISIMHU B CTPYKType Yy4deOHOro Kypca
«BeposATHOCTh U CTATUCTHKA» JIJIST YPOBHS CPEIHETO O0IIero oopa3zoBaHus Ha 0a30BOM
YPOBHE BBIIEJICHBI CIEAYIOIIME OCHOBHBIE cojaepxkarenbHble JUHUU: «ClydyaiiHble
COOBITHS M BEPOSITHOCTHY, «CiydaliHble BEJIMUYUHBI U 3aKOH OOJIBIIUX YHUCEI.

Baxnyto uacTte ydyeOHOro Kypca 3aHMMAeT H3YyYEHHE TIE€OMETPUYECKOTOo H
OMHOMMAJILHOTO pAcMpeleeHHi U 3HAKOMCTBO C WX HENPEpPhIBHBIMU aHAJIOraMH —
MOKAa3aTeJIbHBIM U HOPMaJIbHBIM PacIpeieICHUsIMH.

Conepxxanne nuHMM «CiydailHble COOBITHSL M BEPOSITHOCTH» CIYXUT OCHOBOMU
Uit (OpMHUpPOBAaHUSA TIPEJCTABICHUNH O paclpeiesieHud BEpOSTHOCTEH MEXIy
3HAYEHUSAMM CIydJallHbIX BEJIUYMH, a TakKe JTa JIMHUS HeoOXoauma Kak 0aza
JUI U3YYEHHUs 3aKOHa OOJBIIMX 4Yucel — (YHIAMEHTAJIbHOIO 3aKOHA, JIEHCTBYIOILETO
B MPUPOAE M OOLIECTBE M MMEIOIIET0 MareMaTH4eckyro Qgopmanuzanuio. CaM 3aK0oH
OONpIIMX YMCEd TNpeasaraeTcss B O3HAKOMUTEIbHOM (opmMe ¢ MHUHHUMAIbHBIM
UCIOJIb30BaHUEM MaTeMaTu4yeckoro (popmanuzma.

Tempbl, CBSI3aHHBIE C HEMPEPBHIBHBIMU CIIYYalHBIMH BEIMYUHAMH, AKIECHTHPYIOT
BHUMaHUE OO0YyYarolIMXCsl Ha ONMMCAHUU U U3YyYEHUH CIy4alWHBIX SIBJICHUN C MOMOUIbIO
HenpepblBHBIX  (yHKIMHA. OCHOBHOE BHHUMAaHHE YICNACTCS IMOKA3aTeIbHOMY U
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HOPMAJILHOMY  pAaclpeAeiCHusIM, TPH OSTOM MPEANOaraeTcs O3HAKOMHTEIHLHOE
H3y4eHHUe MaTepraiia 0e3 I0Ka3aTesIbCTB IPUMEHSIEMBIX (PaKTOB.

OO0miee 4YMCIO 4YacoB, PEKOMEHJOBAHHBIX [JII HW3yYEeHHS Yy4eOHOTro Kypca
«BeposTHOCTh M cTaTUCcTUKa» — 68 dacoB: B 10 kiacce — 34 yaca (1 yac B Hezuelno),
B 11 knacce — 34 gaca (1 gac B Heneno).

COIEPKAHUE OBYUEHUA

10 KITIACC

[IpencraBienne JaHHBIX C MOMOMIbIO Tabmuu W auarpamMm.  CpeaHee
apudmeTrdeckoe, MeIMaHa, HauOoJbIIee U HAMMEHbIIIEE 3HAUCHUS, pa3Max, TUCIEePCHs
Y CTaHJApTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OMBIThI) U CiIy4YailHble COOBITHSA. DJIEMEHTapHbIE
coObITHsl  (MCX0bl). BeposiTHOCTH ciiydailHOro coObiTHs. bim3ocTh 4YacToThl U
BEPOSITHOCTH COOBITHI. CiydaifHbIe OIBITBI C PAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU
COOBITHSIMU. BeposiTHOCTH COOBITHI B OMbBITaX C PABHOBO3MOXKHBIMH IJIEMEHTAPHBIMU
COOBITHSIMU.

Onepanuu HajJ COOBITHSMU: TIEpPECeUCHHE, OOBEIUHEHUE, MPOTHUBOIOI0KHBIC
coObITHs. JJuarpammel Ditnepa. @opmyna CI0KEHUsT BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXEHHE BEpOSTHOCTEU. JlepeBo CiaydailHOro
skcriepuMenTa. @opmyria MOJHON BEpOoATHOCTH. HezaBucuMBbIe COOBITHS.

KomOunaropuoe mpaBuio ymHoxkenus. llepecranoBku u dakropuan. Yucmo
couetanuil. Tpeyronbauk [lackansa. @opmyna Ounoma HeroToHa.

bunapHblil ciydailHblii ombIT (MCOBITaHHME), ycrnex M Heynada. HeszaBucumble
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAHUH J0 MepBoro ycnexa. Cepusi He3aBUCUMbBIX
WCTIBITAaHUN bepHyIun.

Cnyuaiinas BennunHa. Pacnipenenenue BeposiTHOCTEN. [narpamma pacnpeaeneHusl.
[Tpumeps! pactipeieieHnii, B TOM YUCIe, TEOMETPUIECKOE 1 OMHOMHUATHHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKHU CIYYAWHBIX BEJIMYUH: MAaTEMaTHYECKOE OXKUIAHUE,
JUCIIEpCUsS W CTaHJApPTHOE OTKJIOHEeHHE. [lpumepsl NpUMEHEHHST MaTeMaTU4YECKOIo
OXKHUJIAaHUS, B TOM YHUCJIE B 3aJadyax M3 IIOBCEJHEBHOM JKM3HU. MaremaTH4yeckoe
OKUJaHWE OWHApHOM CilydalHOM BEIMYMHBL. MareMaTH4ecKoe OXKUJaHUE CYMMBbI
CIIy4yallHbIX BEIMYUH. MaremaTH4yecKoe OXUIAHWE U JUCIEPCHUS TEOMETPUYECKOro U
OMHOMHAIILHOTO PACTIPECICHUM.

3aKoH OOJBIIMX YUCET U €r0 poJib B HayKe, IpUposie U oOImecTBe. BrIOOpOUHBII
METOJI UCCJICIOBAHUIA.

[Ipumepsl HENpEpBIBHBIX  ClAydaHbIX BeJWuuH. [loHATME O TIOTHOCTH
pacnpeneneHus. 3ajaayd, MPUBOJAIINE K HOpMallbHOMY pacnpeaenenuto. llonstue
0 HOPMAJIbHOM PaCIpPeICICHUH.
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NNPEAMETHBIE PE3YJIbTATBI

K konity oOyuenus B 10 kiiacce oOy4aromuiicss HOJy4UT CIAEAYIOMINUE IPEAMETHBIE
pE3YJIbTATHI:

YUTATh U CTPOUTH TAOIUIIBI U JUATPAMMBL;

OlepUpOBaTh MOHATUSAMU: CpefHee apuMeThuyecKkoe, MeauaHa, HauOoIbliee,
HauMEHbIIIEe 3HAYEHNE, pa3Max MacCHBa YHMCIOBBIX JaHHBIX;

OTIEpUPOBATH MOHATUAMHU: CITyYalHBIN SKCIIEPUMEHT (OTIBIT) U CITy4ailHOE COOBITHE,
AJIEMEHTApHOE COOBbITHE (PJIEMEHTApPHBIM UCXO0J) CIY4alHOTO OMbITa, HAXOIUTh
BEPOSITHOCTU B OMNBITaX C PABHOBO3MOXKHBIMHU CIYYailHBIMH COOBITHSIMU, HAXOAUTH U
CpPaBHHMBATh BEPOSATHOCTU COOBITUHN B M3YyYEHHBIX CIIYYalHBIX SKCIIEPUMEHTAX;

HaXoIWUTh U (OPMYJIUPOBATh COOBITUS: IEPECEUECHUE U OOBEIUHEHUE IaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOIMOJIOKHOE JAaHHOMY  COOBITHIO,  IOJIb30BaThCS
auarpaMmamu Jisiepa u (popMyIioi coKeHusl BEpOSTHOCTEH PH PEILIeHUH 3a/1a4;

ONEpUpPOBATh TMOHSATUSMU: YCIOBHAs BEPOATHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOSTHOCTH C MOMOIIbIO MpPaBHJIA YMHOXEHHS, C IOMOIIBIO JepeBa
CJIy4aiHOI'O OIIBITa;

IPUMEHATh KOMOMHATOPHOE MPaBUIJIO YMHOXKEHUS [IPU PEILICHUU 3ajay;

OIEpUpPOBATH  IOHATHUAMH: HCIBITAHWE, HE3ABUCHUMBIE WCIBITAHUS, CEpUs
UCIBITAaHUH, YCIIEX U HeyAaua, HaXOAUTh BEPOSTHOCTU COOBITHI B CEpUU HE3aBUCHUMBIX
UCIIBITAHUI J10 MIEPBOro ycrexa, HaXOJUTh BEPOSITHOCTU COOBITUN B CEpUU UCIBITAHUM
bepnymnu;

ONEepUpPOBATh MOHATUSAMM: ClydailHas BEIMYMHA, PACIpPEACIICHUE BEPOSATHOCTEH,
JayarpaMMa pacupeeseHusl.

K kon1y o0yuenus B 11 ki1acce 00yJaromuiics MoyduT CIEAYIOIINE PeIMETHbIC
pPE3yIbTaTHI:

CPaBHUBATh BEPOSITHOCTH 3HAYECHHUU CIy4alHOW BEIMYMHBI I10 PACIPEAEICHNAIO WIN
C IIOMOIIBIO JUarpaMM;

OIIEpUPOBATH MOHATUEM MATEMAaTHYECKOIO OKHMJAHUs, IPUBOAUTH IPUMEPHI, KaK
IPUMEHAETCS  MAaTEMaTH4YECKOE  OXKHMJIAHHWE CIIydalHOM  BEIMYMHBI  HAXOIWTH
MaTEMaTUYECKOE OKUAAHUE 110 JAHHOMY PACIIPEAEICHUIO;

MMETH IPEJCTABICHUE O 3aKOHE OOJIBIINX YUCEI;

MMETH NIPEACTABICHUE O HOPMAJIbHOM PACIIPEICIICHUH.
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10 KJIACC
HaunmenoBanue paznena |KomnuectBo OcCHOBHOE conepKaHue OcHOBHBIE BUJIBI ICITEIbHOCTH
(Tembl) Kypca 4acoB o0 y4Jaromuxcs
[IpencraBneHne NaHHBIX 4 [IpencraBneHne JaHHBIX C TOMOIIBIO N3BaexaTs nHGpOpMANUIO U3 TAOIHIT
Y OIKUCATENbHAS] CTATUCTUKA Tabymi u nuarpamm. CpenHee U JuarpamMM, MCMoJb30BaTh TAOJIUIIBI
apudmeTHIecKoe, MeInana, Y THarpaMMBbl JUIsl IPEICTABICHUS
HauOoJbIIIee U HAUMEHbIIIEEe CTaTUCTUYECKUX JaHHBIX.
3HA4YEHHUs, pa3Max, JUCIIePCHsl, HaxoauTe onucaresnbHbie
CTaHIAPTHOE OTKJIOHEHUE YMCIOBBIX XapaKTEPUCTUKHU TAHHBIX.
HaOOpOB BeiaBUraTh, KpUTHKOBATH TMIIOTE3bI
0 XapaKTepe CIIy4alhHOW U3MEHUYNBOCTHU
U onpenesonmx e€ pakropax
CitydailHbI€ OIBITHI 3 CrnyyaiiHble SKCIIEPUMEHTHI (OMBITHI) BeiiesiTe Ha puMepax ciyd4anHble

U CITy4ailHbIe COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
DIIEMEHTAPHBIMU UCXOAaMHU

U CITy4aiiHbIE COOBITHS.
DnemMeHTapHbIe COOBITHS (MCXOBI).
BeposTHOCTD cirydaitHOrO COOBITHS.
BepostHOCTH COOBITHII B OIBITax

C PAaBHOBO3MOKHBIMH
AJIEMEHTaPHBIMU COOBITUSMHU.
[IpakTuueckas pabora

COOBITHS B OMMMCAHHOM CITy4aifHOM
OIIBITE.

D opMyIMPOBATH YCIIOBUS TPOBEICHUS
CIIy4alHOTO OIIBITA.

Haxoauthb BepOsSTHOCTH COOBITHIA

B OIIBITaX C PABHOBO3MO>KXHBIMU
HCXOJaMH.

MoneaupoBaThb ONBITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
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UCXOJIaMHU B XOJIC MPAKTHICCKOU
paboThI

Omnepanuu HaJl COOBITUSIMH,
CJIO’)KEHUE BEPOATHOCTEU

Onepanuu HaJ COOBITUSIMU:
nepeceyeHue, 00beTMHEHUE COOBITUH,
IIPOTUBOIIOJIOKHBIE COOBITHS.
Juarpammel Ditniepa. @opmyna
CJIOKEHHUSI BEPOSITHOCTEN

HUcnonb3oBarh 1uarpaMMsl Dusepa
U CJIOBECHOE OIKUCAaHUE COOBITUI
JU1sl OPMYJIMPOBKU U U300PAKEHUS

00BeIMHEHUS U TIEPECCUCHHS COOBITHIA.

PemiaTp 3aa4M ¢ UCHOJIB30BaHUEM
(bOpMYIIBI CITOKEHUS BEPOSITHOCTEH

Y clI0BHAsI BEPOSTHOCTD,
JIEPEBO CIIYYaHHOTO OIBITA,
dbopmyIia noaHoM
BEPOSITHOCTH

W HE3aBUCHUMOCTh COOBITUM

VY c¢a0BHAs BEPOATHOCTE. Y MHOXKCHUE
BEPOATHOCTEN. [epeBo CirydyaiiHOrO
skcnepumenTa. Gopmyiia moaHoOu
BeposiTHOCTU. HezaBrcumble coObITHA

Pemathb 3a1a4M Ha HAXO0XKJICHUE
BEPOSITHOCTEN COOBITUI, B TOM YHUCIIE
YCJIOBHBIX C TIOMOIIBIO JIepEBa
CIIy4allHOTO OIIBITA.

OmnpenensiTh HE3aBUCUMOCTb COOBITUI
1o opMyJie 1 IO OpraHu3aIuu
CIIy4alHOI'O OIbITa

DJIEMEHTHl KOMOMHATOPUKU

KomMOunaropHoe npasuio
yMHOeHus. [lepecranoBkH

u ¢akropuan. Yucno couyeTaHu.
Tpeyronbauk Ilackansa. @opmyia
6unoma HproTona

Hcnonb30BaTh NpaBUiIO0 YMHOKEHUS
JUIS IEPEYUCIIEHUsT COOBITUI

B CJIy4allHOM OIIBITE.

IMoab3oBaTbest hopMyson

1 TpeyrosbHUKoM llackais

JUISL OIPENIETIEHUS YHUCIIa COUETaHUI

Cepun mocinea0BaTebHbBIX
MCIBITAHUI

bunapHbIii CITy4aiiHbIN ONBIT
(ucnipITaHue), ycrex u Heyjaaya.
HesaBucumebie ncnpiranus. Cepust
HE3aBUCUMBIX UCIIBITAHUI 10 IEPBOTO

Pa30uBaTh Cl10KHBIE DKCIIEPUMEHTHI
Ha OTJIEJIbHBIE UCTIHITAHUS.
OcBauBaTh NOHATHSI: HUCIIBITAHUE,
cepusi HE3aBUCHUMBbIX HCTIBITAHUH.
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ycnexa. Cepusi HE3aBUCUMBIX
ucnblTanui beprymn.
[IpakTrueckas pabora

C UCIOJIb30BAHUEM AJIEKTPOHHBIX
TaOJIAILL

IIpuBoauTH IPUMeEPHI cEpUii
HE3aBUCUMBIX UCIIBITAHUU.
Pemarpb 3aga4m Ha IOUCK
BEPOSITHOCTEN COOBITHI B CEpUU
VCIIBITAaHUU JI0 TIEPBOr0 ycrexa

Y B CEpUSIX UCTIBITAaHUN bepHyIuiu.
HM3yuyarb B X01€ NPAKTHYECKOU
padoThI C UCIIOIB30BAHUEM
AIEKTPOHHBIX TAaOJIMII BEPOSITHOCTH
COOBITHI B CEPUSIX HE3ABUCUMBIX
HCIBITAHU I

CrnyuyaiiHble BEJIMYUHbI
U pacrpeaesieHus

CrnyyaliHas BeIMYUHA.
Pacnpenenenue BepoATHOCTEN.
Huarpamma pacnpenenenus. Cymma

H IIPOU3BCIACHHC CHy‘I&fIHBIX BCJIMYHH.

IIpumepsl pacnipeneneHuii, B TOM
YHCJIe TEOMETPUUECKOE
1 OMHOMMAJIBHOE

OcBauBaTh NOHATHSA: CIIydaliHAs
BEJIMYMHA, pacnpeeseHue, Tadbauna
pacrpeneneHus, [uarpamma
pacrpeneneHusl.

IIpuBoauTs IpuMepbI
pacrpeesieHui, B TOM YHUCIIe
Te€OMETPUYECKOT0 U OMHOMHAIILHOTO.
CpaBHMBaTBh pacnpeeacHus
CIIy4alHBIX BEJIMYNH

HaxoauThb 3HaY€HUS CyMMBI

H ITPOU3BCIACHUA CﬂyqaﬁHLIX BCIINYHH.

CTpouts n pacnosHaBarhb
Tr€OMETPUYECKOEe U OMHOMHUATILHOE
pacnpeneneHue
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[loBTOpEHUE, 00001IEHNE, 3) OnucarenbHasi CTATUCTHKA. IMoBTOPATH U3yYEHHOE
CUCTEMaTH3alys 3HaHUI CiydaliHbIE OIBITHI U BEPOSTHOCTH U BBICTPAUBATh CUCTEMY 3HaAHUI
cIydaiHbBIX cOObITHH. Oniepanuu Ha
COOBITUSMU. DIIEMEHTbI
KOMOMHATOPUKH, CEPUH HE3aBUCUMBIX
HCTIBITAHU
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIIACC
HanmenoBanue pasnena  |KomuuectBo OcHOBHOE coepKaHue OcHOBHbIE BUJIBI AEATEIbHOCTH
(Tembl) Kypca 4acoB o0y4Jarommxcs
Marematnueckoe OKu1aHue 4 [Ipumepsl npruMeHeHUs OcBauBaTh NOHATHE MAaTEMAaTUYECKOTO

CIIy4allHOM BEJINYMHBI

MaTEMaTHYECKOTO OXKHUIAHUS
(cTpaxoBaHue, 10TEPES).
MaremaTnyeckoe 0:KuJaHue CyMMBbI
CIIy4allHBIX BEJIMYHH.
MaremMaTruyeckoe 0KuJaHue
reOMETPUYECKOro U OMHOMHAIILHOTO
pacrpeesieHun

OKHJIaHUS.
IpuBoauTH U 00CYKAATH IPUMEPHI
IPUMEHEHUSI MATEMATHYECKOTO
oxuJlanus. Berauciasath
MaTeMaTUYeCKOe OXKUJaHUE.
Hcnons3oBarh noHsATHe
MaTeMaTU4YeCKOro OKUJIaHUs U €T0
CBOICTBA IIPU PEIICHUH 3a7ay.
HaxoauTb 110 U3BECTHBIM (hOpMyJIamMm
MaTEeMaTUYECKOE OKUJAHUE CYMMBI
CIIly4aWHBIX BEJIIMYMH.

HaxoauTsh 110 n3BeCTHBIM (hOpMyiamMm
MaTEeMaTUYECKUE 0KUIAHMS CITydallHbIX
BEJIMYMH, UMEIOLIUX T€OMETPUUYECKOE

¥ OMHOMUABHOE pacripeeeHus
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Jucniepcnst U cTaHIAapTHOE 4 Jlucniepcus U CTaHAAPTHOE OcBauBaTh NOHATHUS: TUCIIEPCHS,
OTKJIOHCHHUE CITy4alHOU OTKJIOHEHHUE. Jlucnepcun CTaHJAPTHOE OTKJIOHEHHE CITyYaliHOU
BCJIMYHUHBI rCOMETPUUECKOTO U OMHOMHAIBHOTO BCJIMYUHBI.
pacupeneeHus. Haxomuth gucnepcuro
[TpakTrueckas pabora 10 PaclpeAcICHUIO.
C UCTIOJIb30BAHUEM JJIEKTPOHHBIX Haxoauthb 1o u3BecTHBIM (hOpMYysIam
Ta0JIHII JACTIEPCUIO TEOMETPUIECKOTO

¥ OMHOMMAJILHOTO paclpeesieHus,
B TOM YHCJIE B XOJI€ TPAKTUYECKOM
paboThI C UCIIOJI30BAHUEM
AIEKTPOHHBIX TAOIUI]

3aKoH OOJIBIINX YUCEI 3 3akoH 00abIIKX Yucel. BoIOOpoUHbIl | 3HAKOMHUTBCS C BBIDOPOYHBIM METOJIOM
METOJ1 UCCIIEIOBAHMIA. UCCJIEIOBaHUS COBOKYITHOCTH JIAHHBIX.
[IpakTuueckas pabora H3yuaTs B X0/1€ MPaKTUUECKON PabOTHI
C MCIOJIb30BAHUEM 3JIEKTPOHHBIX C UCIOJIb30BAHUEM 3JIEKTPOHHBIX
TabHII TaOJIUIl MPUMEHEHHUE BHIOOPOYHOTO

METOAa NCCIICIOBaHUA

HenpepbiBHbIE ciiydaiiHbie 2 [Ipumepbl HEMPEePBIBHBIX CIy4alHbIX OcBauBaTh MOHATHS: HENPEPHIBHAS

BEJIMYMHBI (pacrpeaesieHus!) BennuuH. OYyHKIUS TIIOTHOCTH CllydaiiHasi BeIMUMHA, HETIPEPHIBHOE
pacnpeneneHusi. PaBHomepHoe pacnpeneneHue, GyHKIUS MITOTHOCTH
pacnpeneneHue U ero CBOMcTBa BEPOSITHOCTH.

IIpuBoaUTH PUMEPHI HEMPEPHIBHBIX
CIIy4ailHbIX BEJIUYHH.
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Haxoauthb BepOsSTHOCTH COOBITUIMA
10 JTaHHOM (YHKIIUU TJIOTHOCTH, B TOM
YHCJIE PABHOMEPHOI'O pacIpeAeICHUS

HopmanbHoe pacnipenenenue 2 3agauu, NpUBOIAILINE K HOpMaIbHOMY | OcCBaMBaTh MOHATHS: HOPMAIbHOE
pacupenesnieHnto. OyHKIus pacnpeneieHue.
IUIOTHOCTH U CBOKWCTBA HOPMAJIbHOTO BoigeasiTh 0 ONUCAHUIO CITyYaliHbIE
pacrpeeseHusl. BEJINYMHBI, PACIPEACIEHHBIC
[IpakTrueckas pabora 110 HOPMAJIbHOMY 3aKOHY.
C MCIIOJIb30BAHUEM JJIEKTPOHHBIX IIpuBoauTh IpUMeEPHI 33724,
Ta0JIHII MIPUBOIAIINX K HOPMAUIBHOMY
pacopenenenuro. Haxonute 4uciioBbie
XapaKTEPUCTUKH HOPMAIBHOTO
pacupenesieHus 10 U3BECTHBIM
dbopmynam.
Pemartn 3a1a4u, CBI3aHHBIC
C IPUMEHEHUEM CBOMCTB HOPMAJIHLHOTO
pacupenesieHuid, B TOM YUCIIE
C UCMOJIb30BAHUEM JIEKTPOHHBIX
Ta0JIMIL
[ToBTOpeHue, 06001ICHNE 19 [IpencraBneHne JaHHBIX C IIOMOIIBIO [TOBTOPATH U3YYEHHOE U BBICTPAUBATh

H CUCTCMAaTHU3als1 3HAHUU

TaOJIUI] ¥ 1UarpaMM, OlucaTebHas
CTaTUCTHKA, OIIBITHI

C PAaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIYHCIIEHHUE BEPOSITHOCTEN COOBITUI

CHUCTEMY 3HAHUM
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C IpUMEHEHUEM (HOpMYyIT

U rpauuecKrx METO/I0B
(xoopauHaTHAs TpsiMasi, J1epeBo,
auarpamma Dditepa), ciay4daiHble
BEJIMYMHBI U pacpe/ieieHus,
MaTeMaTHIeCKOE OXKHIaHNe
CJIy4alHOU BEJIMYHUHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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