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1 TACIIOPT PABOYEM IMPOTPAMMBbBI YYEBHOT'O ITPEJIMETA
MATEMATUKA

1.1 O0J1acTh NPUMeEHEHHUs TPOTPAMMBI

Peanmuzamust cpemnero ob6miero oOpazoBanust B mpenenax OII CIIO mo mporpamme
MOATOTOBKU CHEIHUANIKMCTOB CpPEJHEro 3BeHa mo crnenuaidbHocT  15.02.16 TexHomorus
MamHocTpoeHus: B cooTBercTBUU ¢ ®I'OC CIIO mno cneumanbHOocTH 15.02.16 TexHomorus
MalIMHOCTpoeHHus ¢ yuetomM  TpeboBanuit @I'OC  cpegnero obmiero  oOpa3zoBaHMs,
yTBEp)KJIEeHHOTO TpuKazoM MwunobpHayku Poccum ot 17.05.2012 Ne 413(B pen. Ilpuxazos
Muno6puayku Poccun ot 12.08.2022 Ne732) u ¢enepanbHoil 00pazoBaTeIbHON MPOTPaMMBI
CIIO, yrBepxaeHHOM mprukazoM Munoopraayku Poccun ot 18.05.2023 Ne373.

1.2 O0mas xapakrepucTuka yue0Horo npeamera Maremaruka

MaremaTuka CIIy)KUT ONOPHBIM NPEAMETOM JI M3YYEHMs] CMEKHBIX TUCLUIUIMH, a B
KHU3HH NOCJIE IIKOJIBI peaJbHONH HEOOXOAMMOCThIO CTAHOBUTCS HENMPEPHIBHOE 00pa3oBaHUE, YTO
TpeOyeT TONHOICHHOW 0a30Boil 00mEe00pa3oBaTeIbHON TMOATOTOBKM, B TOM 4YHCIE H
MaTeMaTH4ecKoi. DTo O0yCIOBIEHO TEM, YTO B HAIIM JHH PACTET YUCIO CHEIHATBbHOCTEH,
CBSI3aHHBIX C HEMOCPEICTBECHHBIM NPUMEHEHHEM MaTeMaTHKH: M B cepe 3KOHOMHMKH, U B
Ou3Hece, M B TEXHOJIOTMYECKUX OOJIACTSIX, U Jake B T'yMaHHUTapHbIX cepax. Takum obpazom,
Kpyr oOydarolmmxcs, s KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAUUMBIM IIPEIMETOM,
CYILIECTBEHHO PacCIIUpPSIETCS.

[TpakTHyeckas MoJe3HOCTh MAaTEMaTUKHU 00YCIIOBIIEHA TEM, YTO €€ IPEIMETOM SIBIISIOTCS
(dyHaaMeHTalbHbIE CTPYKTYpPBI HAIIEr0 MHpa: MPOCTPAHCTBEHHBIE (OPMBI M KOJIUYECTBEHHBIC
OTHOLICHHsS OT MNPOCTEHIINX, YCBAaUBAEMBIX B HENOCPEACTBEHHOM OIBITE, O JOCTaTOYHO
CJIO’KHBIX, HEOOXOIUMBIX JJISi Pa3BUTHS HAYYHBIX U TEXHOJIOTMYECKUX HaeH. be3 KOHKpeTHBIX
MaTEMAaTUYECKUX 3HAHMN 3aTPYJAHECHO NOHMMAaHWE MPUHLUIIOB YCTPOWCTBA M HCIOJb30BaHUSA
COBPEMEHHOM TEXHUKH, BOCHPUATHE W HMHTEPIPETalusi pPa3HOOOpPa3HOW COLMANBHOM,
9KOHOMHYECKOM, MOJINTHUECKOW MH(pOpMauy, Mano3¢h(PeKTUBHA OBCEAHEBHAS MPAaKTHUYECKast
JEATENbHOCTh. KakIoMy 4YeloBeKy B CBOEH JKU3HM IPUXOAUTCS BBIIOJIHATH JOCTATOYHO
CJIO’)KHBIE pPacu€Tbl U COCTABIATH HECIOXKHBIE AITOPUTMbI, HAXOIUTh HYXHbIE (OpPMYJbl U
IPUMEHSTDH UX, BIAAECTh IPAKTUYECKUMH NMPUEMaMHU F'€OMETPUUECKUX U3MEPEHHUI U TOCTPOCHUH,
YuTaTh HMH(OpMAIUIO, MPEJCTABICHHYIO B BHMIYy TaONMl, AMarpaMM U TpadHKOB, >KUTh B
YCIIOBUAX HEOMPENEeNEHHOCTH U IMOHMMATh BEPOSITHOCTHBIM XapakTep CIy4YalHBIX COOBITHIL.
OHOBPEMEHHO € paclIMpeHueM cep MPUMEHEHHs] MaTeMaTHKU B COBPEMEHHOM 001IecTBE BCE
O0osee BaXHBIM CTAaHOBUTCS MAaTEMAaTUYECKMH CTHJIb MBIIUICHUS, NPOSBIAIONUICT B
OINpecIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpouecce n3ydeHns MaTeMaTUKU B apCeHall IPUEMOB U
METO/IOB MBIIIJICHHUS YEIOBEKAa €CTECTBEHHBIM O0pa30M BKIIOUYAIOTCS MHIAYKLUMSA U ACTYKIHA,
00001IeHNEe W KOHKpETH3aIus, aHallu3 M CHUHTEe3, KiIaccuuKanmus W CHCTeMaTH3allus,
abctparupoBanue M aHaiorusd. OOBEKTHI MaTEeMaTHYECKUX YMO3AKIIOYCHHH, MpaBUiIa HUX
KOHCTPYUPOBAHMsI PACKPBIBAIOT MEXaHU3M JIOTHYECKUX OCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (HopMynupoBaTh, OOOCHOBBIBATH M JIOKA3bIBaTh CYXKICHHS, TEM CAaMbIM pPa3BHBAIOT
JOTMYECKOE MBIIIICHHE. MaremMaTuke NpUHAAISKUT Beaylias poidb B (HopMupoBaHUH
ITOPUTMUYECKOW KOMIIOHEHTHI MBIIUIEHUS U BOCIMTAHUM YMEHUI IEHCTBOBATh 110 3aJaHHBIM
aJIrOpUTMaM, COBEPLICHCTBOBATH MU3BECTHBIE M KOHCTPYMPOBATh HOBbIE. B mponecce pemeHus
3aJa4 — OCHOBHOM yueOHOH JeATEIbHOCTH Ha YPOKaX MaTEMAaTUKU — Pa3BUBAIOTCS TBOpUYECKAs U
NPUKIaJHAs CTOPOHBI MbluleHUs. OOyueHHe MaremaThke Ta€T BO3MOXKHOCTb pa3BUBATh Yy
00y4aromuxcst TOUHYI0, PAlMOHATIBHYI0 M MH()OPMATHBHYIO peyb, YMEHHE OTOMpaTh Hauboee
HOIXOAAIIME S3bIKOBBIE, CAMBOJIMUYECKUE, TpaMUECKUe CPEACTBA I BBIPAKEHUS CYKACHUN U
HArJSIIHOTO WX  TpeicTaBieHus. HeoOXoauMbIM — KOMIOHEHTOM —OOIIedl  KylnbTypel B
COBPEMEHHOM  TOJKOBAaHMM  SIBJIETCS  0Ollee 3HAKOMCTBO €  METOJaMHU  ITO3HAHMS
JNEHCTBUTENBHOCTH, IPEACTABICHUE O MPEAMETE M METOJAE MATEMaTHKH, €ro OTJIMYMUS OT
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METO/IOB €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHUS MaTEMaTHKH JUIS
pellleHus] Hay4yHbIX M HPUKIAAHBIX 3a7ad. TakuMm oOpa3oMm, MaTeMaTH4ecKoe OOpa3oBaHHE
BHOCUT CBOW BKJIaJ B (OpMHUpOBaHHME OOLIeH KylbTyphl uenoBeKka. M3yueHne MaTemMaTuku
CHOCOOCTBYET 3CTETMYECKOMY BOCHHUTAHUIO 4YEJIOBEKA, MOHMMAHHIO KPacoTbl M H3SIIECTBA
MaTeMaTHYECKUX PACCYXIEHHH, BOCIPHUATHIO TE€OMETPUYECKHX (OpM, YCBOCHHUIO HUJCH
CUMMETPHH.

1.3 Hean u3yyenusi yueOHoro npeamera MaremaTuka

[IpropUTeTHBIMU  TIEJISIMH  OOYYECHHS  MaTeMaTHKEe  SBISAIOTCS:  (DOPMHPOBAHHE
[EHTPATbHBIX MAaTEMaTUYEeCKUX TIOHATUN (YUCIIO, BENWYHMHA, TeoMeTpudeckas Qurypa,
NepeMEHHas, BEPOSITHOCTh, QYHKIIHS ), 00CCIICUNBAIONTUX MPEEMCTBEHHOCTD U MEPCIICKTUBHOCTD
MaTEeMAaTHYECKOTO 00pa30BaHMs 00YJAIOIIUXCS; TIOBEACHIE 00YJArOIIUXCS Ha JJOCTYITHOM JIJIst
HUX YpOBHE K OCO3HAHHUIO B3aMMOCBS3M MAaTEMaTHKH W OKPYKAIOMIErO0 MHUpPA, TMOHHMAaHHE
MATEeMATHKU KaK 4YacTH OOIIeH KyJIbTyphl YEIOBEUECTBA; Pa3BUTHE HWHTEIUICKTYaTbHBIX U
TBOPYECKUX CIOCOOHOCTEH 00YyYaroIuxcs, MO3HABATCIIbHON aKTHBHOCTH, HMCCJICIOBATEIbCKUX
YMEHHI, KPUTHYHOCTH MBIIUICHUS, HMHTEpeca K W3YYEHUI0 MaTeMaTukd;, (HOpMUPOBAHHE
(YHKIIMOHATPHOW MaTeMaTHYeCKOH T'PaMOTHOCTH: YMEHHs paclio3HaBaTh MaTeMaTHYCCKUE
ACTICKTHI B PEANIbHBIX XU3HEHHBIX CUTYAIUSAX U MPH U3YyYCHHUH JPYTHX Y4EeOHBIX TPEIMETOB,
MPOSIBJICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (hOpMYyJIUPOBATh MX HA SI3bIKE MAaTEMATHKH U
CO3/aBaTh MaTEMaTHYECKUE MOJENM, MPUMEHSTh OCBOCHHBI MaTeMaTWYeCKUU ammapar s
pelICHHs TPAKTUKO-OPHEHTUPOBAHHBIX 3aJ1a4, WHTCPIPETHPOBATh W OIICHHBATH ITOJIYYCHHBIC
pEe3yNbTATHI.

14 Mecto yuyeoHoro npeamera Matematuka B crpykrype IIICC3:

VYuebublii npeamer MartemaTHka SBISETCS  YU4€OHBIM IPEIMETOM  00sS3aTeNbHON
npeaMeTHou oomactu «Matematuka u nuHpopmaruka» OI'OC cpegHero odimero oopa3oBaHusI.

B yue6nom mnane [ITICC3 yueOnsiii npeqmer OYIL.04  Maremarruka BXOJUT B COCTaB
o0mux  o0meoOpa3oBaTeIbHBIX YUE€OHBIX MPEAMETOB, (GOPMUPYEMBIX U3 00s3aTeIbHBIX
npenMeTHbIx obnacteit @I'OC cpeanero obmero obpazoBanus. [lpu 3ToM M3ydeHHE MpeaMeTa
IPEeyCMOTPEHO Ha HPOQHUILHOM YpOBHE M HANpaBiICHO Ha JOCTWKEHHE JUYHOCTHBIX U
METANpPEMETHBIX ~ PE3yJIbTaTOB OOYYCHHs, BBINOJIHCHHE TPEOOBAaHUU K TMPEIMETHBIM
pe3yabTaTaM oOy4eHHUS.



2 IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPE/IMETA
MATEMATHKA

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrate u3y4yeHHs MaTeMaTHKH Ha YpPOBHE CpeIHEro oOIiero oOpa3oBaHUs Y
oOyugatomerocst 0yayT chopMUPOBAHBI CIIEAYIONINE IMYHOCTHBIC PE3YIbTATHI:

1) rpakzmaHCKOro  BOCHUTAHUA:  C(HOPMUPOBAHHOCTh  TPAKIAHCKOM  MO3HMLIUHU
oOydaromierocss Kak aKTHUBHOIO M OTBETCTBEHHOIO 4jieHa POCCHUHCKOro  OOIIecTBa,
NPEJCTaBICHUE O MAaTeMaTHYEeCKHMX OCHOBaX (YHKIIMOHUPOBAHMSI PA3IUYHBIX CTPYKTYP,
SBJICHHM, TIPOILEAYyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), YMEHHE
B3aMMOJICHCTBOBATh C COI[MAIBHBIMH MHCTUTYTaMH B COOTBETCTBUU C HUX (QYHKUMSIMH U
Ha3HAYCHHEM;

2) NaTpUOTHYECKOTO BOCHHUTAHUA: C(HOPMUPOBAHHOCTH POCCHMCKON TIpakIaHCKON
UJCHTUYHOCTHU, YBa)XKEHUS K IPOLUIOMY U HACTOSILEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE
OTHOLLIEHHUE K JOCTHKEHUSAM POCCUNCKUX MATEMATUKOB U POCCUNCKON MaTeMaTHUYECKOU LIKOJIbI,
HCIIOJIb30BAaHUE 3THUX JOCTHXKEHUHN B APYTUX HAyKax, TEXHOJOTHUSX, chepax IKOHOMUKH;

3) NyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHUS: OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUICKOTO
Hapoza, chOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEIEHHUS, CBSI3aHHOTO C
MPaKTUYECKUM IPUMEHEHHEM JOCTH)KCHUI HAyKH W JEATEIbHOCTBIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOHYMBOTO Oy yIIero;

4) 5CTETHYECKOr0 BOCHMTAHMS: 3CTETUYECKOE OTHOIIEHHE K MHpPY, BKIIIOYAs ICTETHKY
MaTeMaTUYECKUX  3aKOHOMEPHOCTEM, 00BEKTOB, 3aaa4, pELIEeHN,  pacCyXICHUMU,
BOCIPUUMYHMBOCTb K MAaTEMaTHUYECKUM aCIIEKTaM Pa3JIMUHBIX BUIOB HCKYCCTBA;

5) ¢usnueckoro BocnutaHusi: cOPMUPOBAHHOCTh YMEHUSI PUMEHATh MaTeMaTUYeCKue
3HAaHHS B MHTEpecax 3J0pOBOT0 M Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOILEHHUE K
CBOEMY 3J0pOBbIO (30pOBOE MHTAaHME, COANTAHCHPOBAHHBI PEXHUM 3aHATUH W OTAbIXA,
perymsipHasi (u3MUecKass AaKTHUBHOCTb), (U3NYECKOE COBEPIICHCTBOBAHUE TMPU 3aHATHUAX
CIIOPTUBHO-03/I0POBUTENILHON JEATEIBHOCTBIO;

6) TPyIZOBOrO BOCIMTAHHs: FOTOBHOCTh K TPYIy, OCO3HAHHE LIEHHOCTH TPYAOIIO0uS,
UHTEpeC K pa3uyHbIM chepam mpodecCuOHATBHON AEATENbHOCTH, CBSI3aHHBIM C MaTeMAaTHKOM
U e TPWIOKEHUSIMH, YMEHHME COBEpIIaTh OCO3HAaHHBIA BbIOOp Oyaymed mnpodeccun u
peanu3oBBIBaTh  COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTH U  CIHOCOOHOCTH K
MaTeMaTH4eCcKOMy 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSXKEHUH BCEH JKU3HU, TOTOBHOCTD
K aKTUBHOMY YYacCTHIO B PELICHUHU PAKTUYECKUX 33]1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 9SKOJOTUYECKOTO0 BOCHHUTAHMS: C(HOPMUPOBAHHOCTH OSKOJOTHYECKOH KYJIBTYpHI,
MIOHUMAHUE BIMSHUSA COLMAIBHO-D)KOHOMUYECKUX IPOIECCOB HA COCTOSHHE MPUPOJHON U
COLMAILHOM Cpeflbl, OCO3HAHUE TINI00ATBHOTO XapaKTepa 3KOJOTMYECKUX MpoOIeM, OpHeHTAIH
Ha MPUMEHEHHE MaTeMaTHUeCKUX 3HAHHUM JJIs pelIeHHs 3aad B 00JacTU OKpYKarollel cpesbl,
IUTAHUPOBAHME MTOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IOCJIEACTBUN I OKPY>KAIOIIEN CPEIbl;

8)  IEHHOCTM  HAay4yHOro  TMO3HAaHHWS:  CPOPMHPOBAHHOCTH  MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTUSI HAayKd U OOILIECTBEHHOW MPAKTUKH,
MOHMMAaHUE MAaTeMaTU4YecKol HayKH Kak c¢epbl UelIOBEYECKOl esTeNbHOCTH, 3TaloB €&
Pa3BUTUSA W 3HAYMMOCTH [JIsi Pa3BUTHS LMBUIIM3ALMH, OBJIAJCHUE SA3BIKOM MaTEMaTUKH M
MaTE€MaTU4YeCKOW KyJbTypOl Kak CpEICTBOM IIO3HAHMS MHUpPAa, TOTOBHOCTb OCYLIECTBISATH
IIPOEKTHYIO U MCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

B pesynmbraTe OCBOSHHS MpOTrpaMMbl MO MaTeMaTHKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydvaromerocss Oynyr chopMUPOBaHBl METalPeIMETHbIE pPe3yJIbTaThl,
XAPaKTCPUIYIOIIUCCS OBJIaACHUEM YHUBCPCAJIbHBIMU IIO3HABAaTCIIbHBIMHU I[CﬁCTBHHMH,
YHUBCPCAJIbBHBIMU KOMMYHUKATHBHBIMU ,Z[GI>'ICTBI/I$IMH U  YHUBCPCAJIILHBIMU PETYJIISITUBHBIMU
nerctBusiMu. [lo3HaBaTenbHbIE YHUBEPCATbHBIE yUeOHBIC IEHCTBUS.

ORiajieHne YHMBEPCAJILHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

ba3oBble jorudeckue JeHCTBHS: BBISIBIATh M XapaKTePH30BaTh CYNICCTBEHHBIC MPU3HAKH
MaTEeMATHYECKUX OOBEKTOB, TIOHSATUH, OTHOIICHWH MEXIy MOHATHSIMH, (OPMYIUPOBATH
ompesieNieHUs] MOHATHI, YCTaHABIMBATH CYIIECTBEHHBIN MpPHU3HAK KIACCU(PUKAIUU, OCHOBAHUS
Ui O0OOIIeHWsT W CpaBHEHUS, KPUTEPUU TPOBOJAMMOIO aHAINW3a; BOCIPUHUMATH,
dopMynupoBaTh H TpeoOpa30OBBIBATH CYXACHHS: YTBEPAUTEIbHBIE W OTPHIATEIHHBIC,
eJIMHWYHBIC, YaCTHbIC M OOIIWe, YCIOBHBIC, BBIBIATH MAaTEMATHUYCCKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M W TIPOTHUBOpEYHs B (DaKTax, TAaHHBIX, HAOIIOJACHUSX M YTBEPXKIACHUSX, MPEIJIarath
KPUTEPUH JUIA BBIABJIICHUS 3aKOHOMEPHOCTEH U IMPOTHBOPEUYWH; JejaTh BBIBOJBI C
UCIIOJIb30BAHUEM  3aKOHOB JIOTMKH, JCIYKTHBHBIX W HMHIYKTUBHBIX  YMO3AKITFOYCHHUH,
YMO3AKJTFOUCHUN MO0 aHAJIOTHH;, MPOBOJIUTH CAMOCTOSTEIBHO J0KA3aTeIhCTBA MATEMaTHYECKUX
YTBEPXKACHUM (TIPSIMBIE M OT IPOTUBHOTO), BEICTPAUBATh ApT'yMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKJECHUS U BBIBOJIBI; BEIOMPATh CIIOCO0 pelIeHus
yuyeOHOIl 3amaun  (CpaBHUBaTh HECKOJBKO BapHaHTOB pEIICHHs, BbIOMpaTh Haubolee
NONXOMANIMA ¢ y4€TOM  CaMOCTOSTCNIbHO  BBIJICJICHHBIX  KpPHTEpHEB).  ba3oBbie
UCCIICIOBATEIILCKHUE JICUCTBHS: HCIOJIb30BAaTh BOMPOCHI KaK HMCCIICAOBATEIBCKUNA HHCTPYMEHT
MO3HaHU, POPMYITHPOBATH BOMPOCH!, PUKCHUPYIOIIUE POTHBOPEUHE, TIPOOJIEMY, YCTAHABIUBATh
HUCKOMOE W JIaHHOE, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOIO ITO3HIINIO, MHCHHUE;
MIPOBOJIMTH CaMOCTOSITEIIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIICIOBAaHUE 110 YCTAaHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEKTa, SBICHUS, MPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH
MEXIy OOBEKTaMH, SBICHUSIMH, MPOLECCAMHU; CAMOCTOATENBHO (OPMYIHPOBATH 0000IICHUS U
BBIBOJIBI TI0  pe3yibTaraM MPOBEAEHHOTO  HAONIONEHUWS, HWCCICIOBAHMS, OIICHUBAThH
JIOCTOBEPHOCTh  MOJYYCHHBIX PE3yJbTAaTOB, BHIBOJIOB H 0000INEHWH; MPOTHO3UPOBATH
BO3MOXKHOE Pa3BHTHE IPOIECCa, a TAK)KE BBIIBUTATh MPEATIOIOKEHUS O €r0 Pa3BUTHH B HOBBIX
ycioBusx. Pabora ¢ nHpopManueii: BeISBIATh 1eDUIUTH HHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX
JUISE OTBETa Ha BOINPOC W JUIS PEIICHUs 3aa4d; BBIOMpaTh HWH()OPMAIMIO W3 HCTOYHHUKOB
Pa3IUYHBIX THIIOB, aHAJM3HPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH HWH(DOPMAIIHIO
Pa3TUYHBIX BUAOB U OPM IPEICTABICHUS;, CTPYKTYPUPOBATh HH(OPMAIIHIO, IPEACTABIATE € B
pa3nu4HBIX (hopMax, WIUTIOCTPUPOBATH TpapUUECKH; OIEHUBATh HANEKHOCTh MHPOpPMAINH 10
CaMOCTOSITENLHO CPOPMYITUPOBAHHBIM KPUTEPHIM, CHOPMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

OBj1aleHHe YHHBEPCAJIBHBIMH KOMMYHMKATHBHBIMH Y4YeOHBIMH JIeHCTBHSIMM:
BOCHPUHHUMATh ¥ (POPMYIHPOBATH CYKACHHUS B COOTBETCTBUH C YCIOBUSAMH M LIEISIMH OOICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHS B YCTHBIX M IHCBMEHHBIX TEKCTaXx,
JIaBaTh TOSICHEHUS 110 X0y PEUICHUS 33/1a4i, KOMMEHTHPOBATh MOJTYYCHHBIH pe3yIbTaT; B X0
o0CyX/IeHUsI 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKAaeMOH TeMbl, MpOOJIEeMbl, peraeMon
3aJauu, BBICKA3bIBaTh MJICH, HAICJICHHBIC HA MOKMCK PEIICHUS, COMOCTABISATh CBOU CYXICHUS C
CYXJIEHUSIMH JPYTUX YYaCTHHUKOB JIUAJOra, OOHApY)XMBATh PA3IMYUEe U CXOJICTBO MO3ULIMH, B

KOpPpeKTHOH ¢opMe (GOpMyIHUpOBAaTh paA3HOTIACHS, CBOU BO3PAKCHHS; TPEJCTABIATH
7



pe3yabpTaThl PELICHHsS 3aJayd, OKCIIEPUMEHTA, MWCCIEN0BaHUsA, IPOEKTa, CaMOCTOSATEIbHO
BBIOMPATh (OPMAT BBICTYIIJICHUS C YUETOM 3aJ[ay MPE3eHTAlU 1 OCOOCHHOCTEH ayAUTOPHUH.

OBnajgeHne YHMBEPCAJIbLHBIMHU PeryJIsiTHBHBIMHA y4eOHBIMU 1eiiCTBUAMM:
CaMoopranmM3anus: COCTaBJIATh IUJIaH, AJITOPUTM pEIIEHUS 3a7adyd, BBIOMPAThH
crnoco0 pemeHuss ¢ y4€TOM MMEIOLIUXCA PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C yU€TOM HOBOM MH(pOpMAILIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIM MHTEJUIEKT: BIaJETh HABBIKAMHU I103HABATECIBHON
peduiekcun Kak OCO3HAHMSA COBEPIIAEMBIX JEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, HUX
pe3yabTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKHM, CAMOKOHTPOJIS IpoLecca M pe3yibraTa
pelIeHNns MaTeMaTHYeCKOM 3a7auu; NPeABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPH
pelIeHUH 3a/laud, BHOCUTh KOPPEKTUBBI B JEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTENHCTB,
JTAHHBIX, HAWJIEHHBIX OUIMOOK, BBISBJIEHHBIX TPYAHOCTEN; OLIEHUBATh COOTBETCTBUE pE3yJIbTaTa
LEeIU W YCJIOBUSM, OOBSICHATH MNPUYUHBI JIOCTUKEHHUS WIM HEJAOCTHKEHMS Ppe3yJIbTaTOB
JeSITeIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHasi 1eITeJIbHOCTb: IOHUMATh M UCIOJIb30BATh MPEUMYILECTBA KOMAHIHOW U
UHIUBUYAIIbHOM paOOThl NpH peleHUuH Y4eOHBIX 3a/1ady, MPUHUMATh LEeNb COBMECTHOU
NeSITeIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHON paloThl, pacmpenessTh BUABI padoT,
JIOTOBAapHUBATHCS, 0OCYXKIaTh MpPOIEcC M pe3yiabTaT paboThl, 0000IATh MHEHHS HECKOJIbKUX
JIOJIel; y9acTBOBATh B IPYIIOBHIX (opMax padoThl (00CYKIeHUs, 0OMEH MHEHHM, «MO3TOBBIC
HITYPMBI» W WHBIC), BBITIOJIHITH CBOK 4YacTh pabOThl M KOOPAMHUPOBATH CBOW JICHCTBHS C
JIPYTUMH 49JICHAMH KOMAaHJbI, OIICHWBaTh KAueCTBO CBOETO BKJIaJa B OOIIMH TPOIYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIbTATbHI

Yucna ¥ BBIYMCIICHUA: OINECPUPOBATH IMOHATHAMM: HATypajdbHOE, LEJNOE YHCIIO,
UCIIOJIB30BAaTh MIPU3HAKYU JACIIMMOCTH LEJIBbIX YHUCEIl, PA3JI0KEHNUE YUCIIA HA MPOCTBIE MHOXKHUTEIH
JUI PEIICHHs 3aJa4; ONEPHUpOBATh IIOHATHEM: CTEINEHb C PpAlUOHAIBHBIM ITOKA3aTEleM;
ONIEpPUPOBATH MOHATHAMMU: JIOrapu(M UKcia, JeCATUIHbIE U HATypaJIbHbIE JTOrapHU(PMBbI.

VYpaBHEHUS M HEPaBEHCTBA: INPUMEHITH CBOMCTBAa CTENEHU M MpeoOpa3oBaHUS
BBIPQKCHHM, ONEPUPOBATH IOHATUSAMU: IIOKA3aTEIBHOE YPaBHEHHUE M HEPABEHCTBO, pPEIATh
OCHOBHBIC THIBl IIOKA3aTENbHbIX YPAaBHEHMM M HEPABEHCTB; BBINOJHATH INPeoOpa3OBaHUs
BBIPa)KEHUH, cozlepKallux Jorapu(Msl, OIepUpOBaTh NOHATUAMMU: JIOTapU(PMUUECKOE YpaBHEHHE
U HEPABEHCTBO; HaXOJWUTh pPEUICHUS MPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;
OIIEPUPOBATH IMOHATUAMH: CUCTEMA JIMHEUHBIX YPABHEHUU U €€ PELICHUE, UCII0Ib30BaTh CUCTEMY
JVHENHBIX YpaBHEHUH U1 PELIEHUS NPAaKTHUECKUX 3a/]ay; HAaXOAWUTh PELIECHUS MPOCTEUIINX
CHUCTEM U COBOKYIIHOCTEW palMOHAJIbHBIX YPAaBHEHWM M HEPABEHCTB; MOJEIMPOBATH pEabHBIC
CUTyallUH Ha sI3bIKE anreOpbl, COCTABIATh BBIPAKEHMsI, YpaBHEHUs, HEPABEHCTBA U CHCTEMBI IO
YCIIOBHIO 3a]1a4H, UCCIIE0BATh IOCTPOEHHBIE MOJIENIN C HUCIIOJIb30BAaHUEM allapara aareopsl.

OyHKIUU U rpadUKU: ONEPUPOBATH MOHATUSAMH: MEPUOANYECKas (YHKLHUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUYKH KCTpeMyMa (DYHKIMM, HauOOJblIee U HauMEHbIIEEe 3HAUCHMS

(GyHKIIMM Ha MPOMEXKYTKE, UCIIOIB30BaTh UX ISl MCCieqoBaHus (QYHKINH, 3alaHHON rpaduKoM;
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ONEpPUPOBATH MOHATHAMHU: TpaQUKHU MMOKA3aTEIbHOMU, JJOrapu(pMUIECKON U TPUTOHOMETPUUECKUX
¢yHKuni, u300paxaTb WX Ha KOOPAWHATHOM IUIOCKOCTHM M HUCHOJB30BaTh IS PELICHHUS
YpaBHEHMI M HEPaBEHCTB; HM300pa)kaTb Ha KOOPAWHATHOM IUIOCKOCTH TpaduKH JMHEHHBIX
YpaBHEHHMI W HUCMOJIB30BaTh MX JJISl PELICHUS CHCTEMBbl JMHEHHBIX YpaBHEHUI; HCIIOJIb30BaTh
rpadukyd (GYHKUMNA A7 MCCIEIOBAaHUS IPOLIECCOB M 3aBUCHMOCTEH M3 JPYIHX Y4eOHBIX
JUCLHIUIMH.

Hauvana maremMaTndeckoro aHajiu3a: ONEPUPOBATH NMOHATHSAMH: HENpPEpbIBHAS (YHKLHS,
IPOM3BOJIHAS (PYHKIMH, UCIIOJIB30BATh FEOMETPUUECKUI U (PU3MUECKHI CMBICI TPOU3BOAHOM JUIs
peleHus 3aAay; HaXOAUTh IPOM3BOJHBIC IEMEHTAPHBIX (PYHKUUH, BBIYMCIATH MPOU3BOJHBIE
CYMMBI, NPOU3BEJIEHHs, YaCTHOIO (DYHKIMI; MCHONb30BATh NMPOU3BOAHYIO Ul HCCIEIOBaHMS
(GyHKIMH Ha MOHOTOHHOCTH M OKCTPEMYMBI, IPHUMEHATh pe3ylbTaThl MCCICIOBAHUSA K
MOCTPOCHUIO TPaHUKOB; MCIIOIB30BaTh MPOU3BOIHYIO JJISI HAXO0XKJICHHUS HAMITYYILIEro pereHus B
NPUKIAJHBIX, B TOM YHCIE COIMAJIbHO-DKOHOMUYECKHX, 3aj[ayax; ONEepUPOBATh HMOHATHUSIMH:
nepBooOpa3Hasi M HMHTErpajl, MOHUMATh I'€OMETPHUYECKUN M (PU3HMUECKUIl CMBICH HHTErpaa;
HaXoJUTh IEpBOOOpa3HbIE HJIEMEHTApPHbIX (YHKIMH, BBIUUCIATH HUHTErpan Mo Qopmyie
Herorona—JIeiiOHuIa; pemars NpUKIagHble 33Ja4d, B TOM YHCJIE€ COLUATbHO-I)KOHOMHUYECKOTO U
(U3M4ECKOro xapakrepa, CpeICTBaMI MaTEMaTUYECKOTIO aHaJIN3a.

OnepupoBaTh NOHATHSAMMU: LIUIMHPUYECKAs TOBEPXHOCTh, 00pa3yroIiye HUIHHIPUIECKON
IIOBEPXHOCTH, IWJIMHIP, KOHUYECKas MOBEPXHOCTb, OOpa3yrollMe KOHUYECKOH MOBEPXHOCTH,
KOHYC, c(heprueckasi OBEPXHOCTh; PACMO3HABATH Tejla BpalleHus (MMIUHIP, KOHYC, cdepa u
map); OOBSICHATH CIOCOOBI TOJYYEHHUS Tel BpalleHHWs; KiIacCu()UUIUPOBAaTh B3aMMHOE
pacriosniokeHue cepbl U IMIOCKOCTH; ONEPHUPOBATh MOHATHSIMMU: IIAPOBOM CETMEHT, OCHOBAHHUE
CerMEHTa, BBICOTA CErMEHTA, IIapOBOM CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BBICOTA IIAPOBOTO
CJIOs, IIApOBOM CEKTOP; BBIYMCIATH OOBEMBI U IUIOIIAAM IOBEPXHOCTEH TeJI BpallCHMS,
TFE€OMETPUUECKUX Tell C IpUMEHEHHeM (OopMyl; ONnepupoBaTh MOHATUSAMHU: MHOTOTPAaHHUK,
BIIMCAHHBIM B c(hepy U ONMUCAHHBIM OKOJIO c(epbl, cepa, BIUCAHHAs B MHOTOIPAaHHUK UM TEJIO
BPALIEHUS; BBIYUCIIATH COOTHOLIEHUS MEXY IUIOINAASIMU TOBEPXHOCTEH U 00bEMaMU MOJOOHBIX
TeJ; M300pakaTb H3y4yaemble (QUTYpbl OT PYKH U C TPUMEHEHHEM IMPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB; BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢uryp: BHI cCBepxXy, CcOOKy, CHH3Y, CTPOUTb CEUEHHUS Tel BpALICHUS; HU3BJICKATh,
UHTEPIPETHPOBATh U NPeoOpa30oBbIBaTh MHPOPMALUIO O MPOCTPAHCTBEHHBIX I'€OMETPHUECKUX
(Gurypax, NpeICTaBICHHYI0 Ha 4YepTeXaX M pPHUCYHKax; ONEpUPOBaTh IOHATHEM BEKTOP B
IIPOCTPAHCTBE; BBINOIHATh ACHCTBUS CII0KEHUSI BEKTOPOB, BBIUUTAHUSA BEKTOPOB U YMHOMKCHMSI
BEKTOpa Ha 4YHCIO, OOBACHATH, KaKMMH CBOWCTBAMM OHM O0O0JaJalOT; HPUMEHSTh IPaBHIIO
napaenenunesa; onepupoBaTh MOHATUAMU: JI€KapTOBbl KOOPIUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIroJl MEXIy BEKTOpaMH,
CKaJIIIpHOE MPOM3BEACHUE BEKTOPOB, KOJUIMHEApPHbIE M KOMIUIAHAPHBIE BEKTOPbI, HAXOIUThH
CyMMYy BEKTOPOB M TPOU3BEJCHHE BEKTOpAa HAa YHUCIO, YrOJl MEXKIy BEKTOpaMH, CKaJSIpPHOE
NPOM3BEACHUE, PACKIIAABIBATH BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM; 3a/1aBaTh IJIOCKOCTh
ypaBHEHHEM B JEKApTOBOHl CHCTeME KOOpAWHAT, MPUMEHSATh T'€OMETpHUYeCKHe (aKThl JUIs
pelIeHs] CTEPEOMETPUYECKUX 3ajad, MPEANONaraloluX HECKOJIBKO IIaroB pEIleHUs, €CiIu
yCIIOBHS IPUMEHEHUS 3aJaHbl B SIBHOM (hopMe; penaTh NpoCcTeHIne reoMeTpuuecKie 3a1auk Ha
IPUMEHEHHE BEKTOPHOKOOPAMHATHOIO  METOJA; pelaTh 33Jauyd  Ha  J0Ka3aTelIbCTBO
MaTeMaTHYECKUX OTHOILIEHUH M HaXOXXIEHHWE TEeOMETPUUYECKMX BEIMYMH 10 o0Opasuam HWiH
ITOPUTMaM, IPUMEHSS1 U3BECTHBIE METO/IbI IIPU PEIICHUHU CTaHAAPTHBIX MAaTEMaTHUECKUX 3aa4;
IPUBONUTH NPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U KHU3HH, PacliO3HABATh
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IIPOSIBJIEHUE 3aKOHOB I€OMETPUM B MCKYCCTBE; IPUMEHSATH IIOJYYCHHBIC 3HAHUS HA NPAKTUKE:
AQHAIN3UPOBATh pPEaJbHbIE CUTYAallUd W NPUMEHATh W3YYEHHBIE INOHATUS B IPOLECCE IOMCKA
peleHusi MaTeMaTH4ecKu chopMyIupOBaHHON MPOOJIEMBI, MOJICIUPOBATh peaIbHBIE CUTYalluu
Ha SI3bIKE TE€OMETPHUU, UCCIEAO0BATh IIOCTPOCHHBIE MOJEIHU C MCIOJIb30BAHUEM I€OMETPUUECKUX
NOHATUI W TeopeM, ammapata aureOpbl, pemarb NPAaKTUYECKUE 3aJaud, CBS3aHHBIE C
HaXO0XJICHNEM T€OMETPUYECKUX BEJINYMH.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA MATEMATHKA

3.1 O0bem yuyeOHOro npeamera MaremaTuka M BHAbI Y4eO0HOH padoThI

Bun yueOHo# padoThI

O0BpeM
yacoB

O0bem padoThI 00yYAKOIIMXCS B AKaJleMHUYECKHX Yacax (Bcero)

296

O0beM paboThl 00y4alOIIMXCS BO B3aMMOACHCTBMH ¢ TNpenoaaBaTesieM
(Bcero)

272

B TOM YHCIJIC:

JIEKIIUHA

116

IMPAKTUYCCKHUC 3aHATHA

156

1a00paTOpPHOE 3aHITHE

CamocrosiTesqibHasi padora o0yuarierocsi (Bcero) ¢ 000CHOBaHMEM pacyera
BpPEeMEHH, 3aTPAYUBAEMOr0 Ha ee BbINOJHEHHE

B TOM YHCIJIC:

M3ydeHrue y4eOHOTO/TeOpEeTHUeCKOro marepuaiga (1Mo KOHCIIEKTaM JICKITUH),
M3y4YEHUE OCHOBHOM U JTOIIOJHUTEIBHOM JINTEPATyPhI

MMOATOTOBKA K MPAKTHYCCKUM U J'Ia60paTOpHI)IM 3aHATUAM

BBIITOJJHCHHUC UHAVBUAYAJIBHOT'O UJIW I'PYIIIIOBOTO 3aJaHU

MOATOTOBKA K MPOMEXYTOUHOM aTTecTaluu, KoTopas npoBoauTcs B ¢hopme aud.
3adera

NuHauBuayaabHbIi NPOEKT

Koncyabranumu

IIpome:xxyTouyHas aTTecTanus B popme

1 cemecTp — 3K3aMeH, B TOM YHUCIIC:
MOATOTOBKA K 3K3aMEHY,
MpeadK3aMeHaIMOHHAs KOHCYIbTaIINs,
npolelypa cauu SK3aMeHa

12

2 CEMECTP — 3K3aMCH, B TOM YHUCJIC:
MOATOTOBKA K 3K3aMCHY,
MMpeaAdK3aMCHAIIMOHHAA KOHCYJIbTallus,
nponecaypa cgaum 3Kk3aMCcHa

12
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3.2

TemaTnueckuil NJIAH U COAEPKaHUE YIeOHOr0 MpeaAMeTa MATeMATHKA

TemaTuuyeckue 6.]'[0KH, TEMbI

OcHoBHOE cojiepKaHue

O0BeM yacos

OcHoBHBbIE BUBI AeITEJIbHOCTH

odyuaomerocs
1 2 3 4
Pa3nen 1. PazBurne noHATHS 0 YNcJIe, MHOKECTBA. 26
Tema 1.1. MHOXeCTBO, CopeprxaHue JEKINN HUcnoab3oBaTh TEOPETHKO-

oIepanuy HaJ MHOJKECTBaMU. 1. MHOecCTBO, Olepaltiy HaJ MHOXKecTBaMu J{narpamMmel Diiepa—BenHa. 2
Tema 1.2. CopeprxaHne JeKIuu
JlelicTBUTENIbHBIC U 1 JetictBuTenbHbie yucia. OOBIKHOBEHHBIC U AECATUIHBIC APOOH, TIPOIICHTHI, 2
UppalMOHANILHBIC YUCIIa OCCKOHECUYHBIC TIEPHOANYCCKIE TPOOH.
2 ToxxaecTBa ¥ TOXKACCTBECHHBIC MPeOOpa3oBaHus. Y paBHEHUE, KOPCHb YPaBHCHHUS. 2
HepaBeHCTBO, perieHue HepaBeHCTBa. MeTo]T HHTEPBAaJIOB.
[IpakTryeckue 3aHATHs
1. leticTBus ¢ APOOSIMH. 2
2 Ilpumenenue apo0eii ¥ IPOIEHTOB ISl PEIICHUS MPUKIIAHBIX 3a1a4 13 2
pa3IUYHBIX OTpaciell 3HaHUI U peanbHOM KU3HU.
3. [IpubnmxEHHBIC BRIYUCIICHNUS, IPABIJIA OKPYTJICHHS, TIPUKUIKA U OLICHKA 2
pe3yabpTaTa BEIYHCICHUH.
4 PerieHne 1EeNbIX U APOOHO-pAITMOHATILHBIX YPAaBHEHUI 1 HEPABEHCTB 2
Tema 1.3. Apudmernaeckuit CopeprxaHue JEKINN
KOpPEHb N—OH CTETICHH. 1. ApudmeTruecknii KOpeHb HaTypaibHOU cTerieHn. CBOKCTBA M rpauK KOPHS N- 2
WppanmoHanbHble YpaBHEHUS U | O CTENEHMU.
HEpaBEHCTBA 2. MerToJIBI penIeHns] HPPAIMOHANBHBIX YPaBHEHIH U HEPABEHCTB. 2

IIpakTuueckue 3aHATHS

MHOKECTBEHHBII arnmnapar ajisl OonucaHus
Xo4a peUICHUsI MaTeMaTU4YCCKHUX 3anad, a
TAaKKE€ PpCaJIbHBIX IPOLCCCOB U HBHCHHﬁ,
npu peUICHUU 3aAad H3 APYIux y‘-Ie6HLIX

[IPEeIMETOB.
OnepupoBaTh TMOHATHAMU:
palMoHaTbHOE YHCIIO, JEeHCTBHTEIBHOE

YUCII0, OOBIKHOBEHHAS POOB, NECATHIHAS
JIpOOB, TIPOTICHTHI.

BoInoJHATH apupMeTHIESCKHE ONEPAINH C
palMOHaNbHBIMH M JEHCTBUTEIHLHBIMH
YUCJIaMHU; TPUOMKEHHBIC BBIYHUCICHYSI,
UCTOJB3Ys PaBUIIa OKPYTIICHUS.

Jenath NPUKUIKY H OIEHKY pe3yJibTaTa
BBIYMCIICHUMN.

OmnepupoBaTh NOHATHAMH: TOXIECTBO,
ypaBHCHHE, HEPABCHCTBO, ILEIIOC U
palMoHaNbHOE ypaBHEHHE, HEPaBEHCTBO.
BopInoyiHATH, mpeodpa3oBaHus IENBIX H
palMoHaIbHBIX BRIPOKCHUH.

Pemarn OCHOBHBIC THIIBI LEJIbIX
HAPPpaOHATBHBIX YpaBHEHHI u
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1. leficTBus ¢ apruMETHIECKUMH KOPHSIMHU N—OW CTEIICHH. 2 | HEpPaBEHCTB.
2.PemnieHre MppanuoOHANBHBIX YPABHCHUI U HEPABCHCTB. 2 | IlpuMeHATh paIMOHANBHBIC YPaBHCHUS U
3. Pemmenue nppanroHaIbHBIX YPaBHEHUH M HEPAaBEHCTB PA3IMYHBIMHA METOAAMHU. 2 | HepaBeHCTBa TUTS pereHus
MaTeMaTHYeCKUX 3afad ® 3adad U3
pa3IUYHBIX 00JIaCTEH HAyKHM W pPEabHOM
KHI3HH.
DopMyJTHPOBATH, 3anMCchIBATH B
CHMBOJINYECKOMI dopme 11
HWLTIOCTPHPOBATH TPHMEPAMH CBOICTBa
KOpHSI N-O1 CTEIeHHU.
BeinoaHATH npeodpa3oBaHus
UpPAIMOHATILHBIX BBIPAKCHUIA.
Pematn OCHOBHEBIC THTIBI
HppaIMOHAITBHBIX ypaBHEHHHA u
HEPaBEHCTB.
IIpuMeHATh AJMS pellleHHs] Pa3TUYHBIX
3aa4 UppanMOHAJbHBIE YpaBHEHUS W
HEpaBEHCTBA.
Ctpoutb, yMTaTh TpaduUK KOpHSI nN-OH
CTEIEHU.
Hcnonn3oBars mupoBbie pecypebl Uit
noctpoeHus  rpadukoB  QYHKUMH WU
M3YYCHUS UX CBOICTB
KonTtponbnas padora Nel 2
Pa3gen 2. ®ynknun u rpadpuku. CTeneHsb ¢ meJbIM noka3aresaeM. CTeneHb ¢ pAHOHATBHBIM MOKA3aTeaeM. 10
Tema 2.1. ®ynknus, ciocoosl | ConmepikaHue JEKITIH OnepupoBaTh NOHATHAMM: (QYHKIHWSA,
3ananus QyHKIU. CTETeHb ¢ 1. ®yHKMs, crocoOwl 3ananus GyHkuu. ['paduk pynkmun. Bzanmuo oOpaTHbIe crocoObl  3amaHus  (YHKIWH, B3aUMHO
1enbM nokaszareneM. Cteneds | ¢ynkiun. O0JacTh ONPeNeICHAs M MHOKECTBO 3HaueHHH QyHKunn. Hymm obOpatHsIe (YHKINH, 00JIaCTh ONpPEACTICHNS
C PaLMOHAJIBHBIM IOKa3aTeneM. | GyHkmun. [TpoMexyTKku 3HAKOOCTOSTHCTBA. YETHBIC M HEUETHBIC (DYHKITHH. 1 MHOXXECTBO 3HA4CHUH (YHKINH, Tpaduk
2. CrenieHHast QyHKIUS C HATYPaJIbHBIM, IIEJIBIM M paIlliOHAIBHBIM TIOKa3aTeneM. Eé (QyHkrmu,  9ETHOCTE M HEYETHOCTH
CcBOlicTBa M rpaduk byHKIIMN, HYTH QGYHKIUH, TPOMEKYTKH
IIpakTueckue 3aHsATHS 3HAKOMOCTOAHCTBA.
1. HaxoxneHne 3HaYSHHI BRIPRKEHUH C palliOHATLHBIM [TOKa3aTelIeM CTEIICHH. 2 | BbImoIHSITL IpeoGpa3oBaHusl CTCIICHEIH C
2. I'padux ynkmun. Bzaumuao obpatabie GyHKIH. O0JIACTh ONpEeAeTIeHUS 1 2 | OCJIBIM  TIOKa3aTeJIeM. Hcnonesoats
MHOXecTBO 3HaueHnr Gpyakuun. Hynu yakmum. [TpoMexyTKH 3HAKOTIOCTOSTHCTBA. CTaHAAPTHYIO dopmy 3anucu
Yéruble 1 Heu€THBIC QYHKINU ACHCTBUTEIBHOTO YHCTIA.
3.CrannaptHas hopMa 3alMCH JEHCTBUTEIHHOTO Yncia. Mcnonb3oBanue 2 | ®opmyaHpoBaTh M HJLIIOCTPHPOBATL
MOIXOASIICH (POPMBI 3aITUCH JCHCTBUTEIBHBIX YHCEN JUIS PEIICHUS IPAKTHYECKUX rpaduIecKn CBOMCTBA CTETIeHHOM
3a7]a4 U NPEACTaBIECHUS JaHHBIX. GyHKIIH. Beipaxatn tdopmynammu
3aBHCHUMOCTH MEXITy BETHINHAMH.
Hcnoan3oBaTh HM(ppoBbIe pecypebl Uit
nmocTpoeHust  TpadukoB  QYHKIHH H
N3y4YCHUs UX CBOMCTB
Pa3gen 3. Iloka3aTesbHasg QyHKIOHSA 18

Tema 3.1. IToka3zaTenpHas

| Conepxanne nexuuu

DopmMyJIHPOBATH, 3aNHCHIBATH B




(dbyHKIHSA, €€ CBOHCTBA U 1.Iloxa3aTenpHas QyHKIHS, €€ CBOWCTBA U TpaduK 2 CHMBOJIHYECKOT dpopme "
rpaduk [IpakTHdeckue 3aHATHI WJIIOCTPUPOBATh TPHUMEPAMH CBOMCTBA
1. [TocTpoenwne rpaduKoB MOKa3aTeIbHBIX (QYHKITHI. 2 | CTENeHH!.

IIpumensiTb cBOiiCTBA CTENEHU JIA
Tema 3.2. [Toka3zaTenbHbIC CopeprxaHue JEKINN npeoGpasoBaHus BBIPAJKCHUI.
YpaBHEHHSI U HEPABEHCTBA. 1. [MokasarenpHble ypaBHEeHUsI. OCHOBHBIC IPUEMBI UX PEIICHUS. 2 @opmyMpoBaTh M munocTpuposarhb
2. INoxkasaTenbHble HepaBeHCTBA. OCHOBHEIE PHEMBI MX PELICHUS. 2 rpaguuecku  CBOKCTBA  OKA3aTENLHOM
TpakTHyecKue 3aHATHS bynxmn,
|_Pellientie MOKa3aTeIbHBIX yPABHCHHIL. 5 | Pemars OCHOBHbIC THIIbI TOKa3ATENBHBIX
2. Pemenue mokazatenbHBIX YpaBHEHUI 2 | YPaBHCHHI N HCpABCHCTE.
3. Pemenne noka3aTeIbHBIX HEPABEHCTB Menoansosare uugpossie pecypebl i
5 | moCTpoeH s r;zaquOB byHKIIME W
4. Pemienne noka3aTelIbHbIX HEPABCHCTB 2 | MBYHCHWA MX CBOMCTR
KonTpoabHas padora Ne 2 2
Pa3nen 4. Jlorapndpmuueckas pyHKnus 22
Tema 4.1. Jlorapudm uncna. CopeprkaHue JeKIuu DopMyTHPOBATS, 3alHChIBATH B
JlecsTuuHbIe U HATypaJIbHBIE 1. Jlorapudwm uncna. JlecatuuHple U HaTypaJbHbIE JOTapupMBbl. 2 CHMBOJIHYECKOM dhopme "
norapudmel. [Ipeobpazosanne | 2. Jlorapupmuueckas GpyHkuus, eé cBOMCTBA U rpaduK 2 HWJLUTIOCTPHPOBATh NMPHMeEPaMH CBOICTBa
BBIPAXCHUI, COACPIKALNX ITpakTHyeckue 3aHATUS norapuma.
norapu¢meL. 1. Pemienue 3ananuii Ha IpUMEHEHHUE OIpeeIeHUs JJorapudma, OCHOBHOTO 2 | BomosHATh npeodpaszoBanus
J0rapu(PMHUIECKOr0 TOXKECTBA U CBOMCTB JIOrapu(MoB. BBIPQKCHHH, COACPIKAIIKX JIOTapPH(PMEL.
2 .ITpeobpa3oBaHye BEIPAXKEHHH, COAEPKAIINX JIOTapH(BMBI. 2 | @opmyanpoBaTE M HIIIOCTPUPOBATDH
" rpaduyecKy CBOWCTBA JIOTapHU(PMUIECKOMH
3. IlpeoOpa3zoBanune BEIpaKeHUH, COAEPKALIUX JOTapUPMBI.
P byHKITHY.
Pemars OCHOBHBIE THIIBI
Tema 4.2 Jlorapudmuueckne CopneprkaHue NeKIUU JTOrapH(MUIECKUX ypaBHEHHit "
YpaBHEHHS U HEPaBEHCTBA. 1. Jlorapudmuueckue ypaBHeHUs.. OCHOBHBIE IPUEMBI HX PELICHUS. 2 HEPABEHCTB.
Hcnoan3oBars mupoBbie pecypebl Uit
2. Jlorapudmunueckue HepaBeHCTBA. OCHOBHbBIE IPUEMBI UX PEIICHHUS 2 noctpoenuss  rpadukoB  GyHKIME 1
N3Y4YECHUS UX CBOUCTB.
HpakTHyecKue 3aHATHs 3HAKOMHUTBCH C HMCTOpPHeH pa3BUTUA
1. I[Toctpoenue rpadukoB orapuGMUIecKux O yHKITHIA. 2 | MaTeéMaTHKH
2.Pemienue orapuMHUUECKUX YpaBHEHHH. 2
3. Pemenue sorapuMU4ecKux HEpaBEeHCTB 2
KonTponbHas padora Ne 3 2
Paznen 5. @opmyabl TpuroHoMerpuu. TpuroHoMeTpuyecKkne ypaBHeHHusl U HepaBeHcTBa. TpUroHomerpnyeckue 32
(GyHKIMH ¥ UX TPAPUKH.
Tema 5.1. Cunyc, KOCHHYC U CopeprxaHue JIEKIUN OnepupoBaTh TOHSITUSIMU: CHHYC,
TaHI€HC YUCIIOBOIO aprymenra. | 1. TpuroHoMerpudeckas OKpy>KHOCTB, OTIpEIEICHNEe TPUTOHOMETPHYECKIX (PYHKIUH | 2 KOCHHYC M TaHI€HC MPOM3BOJIHOTO YTJa,

ApKCUHYC, apKKOCUHYC 1
ApKTAHT€HC YHCIOBOTO
apryMeHTa.

YHCIIOBOTO apTyMEHTa, X CBOMCTBA

nepruoandecKkast QyHKIH.
Hcnonp30BaTh 3amUCh IIPOU3BOJIBHOTO
yrina yepes oOpaTHbIe
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Tema 5.2. OcHoBHBIE

CogepxaHue JEeKIUU

TPUTOHOMETPUICCKUC (l)yHKIII/II/I.

TPUTOHOMETPUUECKHE 1. 3aBUCUMOCTB MEX]ly CHHYCOM, KOCHHYCOM M TAHT€HCOM OJTHOTO U TOTO K€ YIJIa. 2 BuinogHATH npeodpa3oBaHus
(hopMyIIBL. OCHOBHBIC TPUTOHOMETPHUUYECKUE TOKIACCTBA. TPUTOHOMETPHUIECKHUX BBIPAKCHUH.
2. OCHOBHBIC TPUTOHOMETPUUCCKUE (POPMYIIBL. 2 Ctpouth, aHAJIM3UPOBATh, CPABHHUBAThH
3. ®OpMyIIBI IPUBEICHHS. 2 rpaduKu TPUTOHOMETPUIECKUX (HYHKITUH.
IIpakTueckue 3aHsATHS ®opmMyaupoBaTh M HUIIOCTPHUPOBATH
1. IIpeo6pa3oBaHue TPHIOHOMETPHUECKHX BHIPAYKEHHUIA. 2 | rpapuyecku . cBOHCTBa
2 TpeoGpasopare . 5| TPHrOHOMETPHYECKHX GbyHKIHH.
. IIpeo6p TPUTOHOMETPHYCCKHUX BBIPAKCHHM. Hcnoap3osars rpaduks s pemieHus
TPUTOHOMETPUYCCKIX HEPABCHCTB.
TemaS.3.Tpuronomerpudeckue | ComepikaHue JCKIMH Pewiats OCHOBHBIE THIIBI
YpaBHEHHUS 1. Tlpocreiinmne TpUroHOMETPUIECKUE YPABHEHHUSI. 2 TPUTOHOMETPUYECKHUX YpaBHEHUI,
2. TpUroHOMETpUYECKHEC YPABHEHUS, CBOASAIINECS K KBaJpaTHEIM. OIHOPOIHBIC pocTenIIme TPUTOHOMETPHUYCCKHE
TPUTOHOMETpHUUYECKHE ypaBHEHHUs i1 u 2if cTeneHu 2 HEPABEHCTBA.
3. TpuroHOMETpUYECKUE YPaBHEHHUSI, PELIACMbIC PA3JIOKCHHEM Ha MHOKHUTEIIH. 2
IIpakTueckue 3aHATHS
1.PemieHue npocTedmx TPUroHOMETPUUECKUX YPABHEHH. 2
2.IlpuMeHeHre OCHOBHBIX METO/IOB PENICHHUS TPUTOHOMETPUIECKUX YpaBHCHHH. 2
3. Pemmrenue TpUTOHOMETPHUIECKHUX YPAaBHEHHH. 2
Tema 5.4. ConeprxaHne JeKIuu
Tpuronomerpuyeckue 1 Ilpocreiimme TPUTOHOMETPUUECKHE HEPAaBEHCTBA 2
HEpPABCHCTBA IIpakTueckue 3aHsATHS
1. Permenne TpuroHOMETpUYECKIMX HEPABEHCTB 2
Tema 5.5. ConeprxaHue JeKIuu
Tpuronomerpuyeckue 1. TpuronoMmerpuueckre GyHKIIUU, HX CBOWCTBA U TPaQUKH. 2
(QyHKIMM U MX TpaduKy TTpaKkTHYECKUE 3aHATHS
1.ITocTpoenue rpauKOB TPUTOHOMETPUIECKUX (HYHKITHH. 2
KourpoabHas padora Ned 2
Pasnen 6. IlocenoBaTe IbHOCTH U MPOTPECCHH.
Tema 6.1. CogepxaHue JeKIUU
[TocnenoBarensHOCTH U 1. [TocienoBaTenbHOCTH, CIOCOOBI 3aJJaHUs TIOCIICOBATEILHOCTEH. MOHOTOHHBIE 2 OnepupoBaTh MOHATUSIMHU:
IIPOTPECCHH. MOCIICIOBATEIBHOCTH. ApU(PMETHYECKAs U TCOMETPUIECKAsl POTPECCHH. MOCTIEIOBATENBHOCTD, apupMeTndeckas u

HpaKTI/I‘IeCKI/Ie 3aHATHA

reoMeTpuuecKas Iporpeccuu; OECKOHEUHO




1. Beckoneuno yOrIBaromiast reoMmeTpudeckas nporpeccus. Cymma 6eCKOHETHO
yOBIBaroIIeil reoMeTpuaecKoi mporpeccuu. @opmyita CII0KHBIX IPOIICHTOB.
Hcnonp30BaHue MPOrPECCHHU IS PEIICHUS PEalTbHBIX 3324 MPUKIIaTHOTO
xapakrepa.

yObIBaromas reoMeTpuieckass Iporpeccus,

cyMMa OECKOHETHO yObIBaro1eit
reOMETPUYECKOH IIPOTrPECCHU.

3apaBaTh MOCIIEA0BATEIILHOCTH
Pas3IMYHBIMH CIIOCOOAMH.

IpumensaTs dhopmyy CJIOKHBIX
NMPOIEHTOB [JIsi PpelleHus 3aj1ad U3

peanbHON MpakTUKUA (C HCIOJIb30BAHUEM
KaIIbKYJISITOPA).

HUcnoan3oBaTh CBOMCTBA
MOCJIEI0BATEIbBHOCTEH U MPOTPECCHM ISt
peleHnsT pealbHBIX 3a7ad MPHUKIJIATHOTO
xXapaktepa

Paznen 7. BBenenue B crepeomerpuio. [IpsiMbie U NUI0CKOCTH B POCTPAHCTBE.

20

Tema 7.1. OCHOBHBIE IOHITUS
CTEepeOMEeTpUU. 3HAKOMCTBO C
MHOTOTPaHHUKAMH,
n300pakeHIEe MHOTOTPAaHHUKOB
HA PUCYHKaX.

CopepxaHue JeKIUU

1.OcHOBHBIE OHATHS cTepeoMeTpu. [IpaBuia 300paskeHNsl HA PUCYHKAX:
n300pakeHHs INIOCKOCTEH, MapajIebHbIX MPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka.
[TonsiTHe 06 aKCHOMAaTHYECKOM MOCTPOCHHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHI
U CIICACTBUS U3 HUX.

2. 3HAKOMCTBO C MHOTOTPaHHHUKaMU, U300pakeHIe MHOTOIPAHHUKOB Ha PHCYHKAX,
Ha MPOCKIMOHHBIX uepTexkax. HavanpHbIe CBeIeHUS 0 KyOe U MUpaMue, ux
pa3Béptku 1 Mozenn. CedeHns] MHOTOTPaHHHKOB.

IIpakTueckue 3aHsATHS

1.3a1a41 Ha HOCTPOSHHE CEYECHHI: IOCTPOCHUE CEUCHHUSI METOJIOM CIIEIOB, KPATKO
3aIUChIBATH LIArH OCTPOCHHS CEYCHHUSI.

Tema 7.2. [Ipsmbie u
IUIOCKOCTH B MPOCTPAHCTBE.

CopeprxaHue JEKINN

1. B3aumHoe pacrosokeHue MpsMbIX, IPSIMON U TIIOCKOCTH, TNIOCKOCTEH B
TIPOCTPAHCTBE.

2. [leprieHIUKYSAp W HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE
OT IPSIMOM 10 TUIOCKOCTH.

2. YTIIbl MEXKy NPSMBIMH, MEXKY NPSIMBIMU U IFIOCKOCTSIMU, JIBYTDaHHBIE YTJIBL.
3. TeopeMa o Tpex NepHeHUKYIsIpaXx.

[\

HpaKTI/I‘IeCKI/Ie 3aHATHA

1. HpI/IMGHeHI/Ie TCOPEMBI O TPEX NEPHCHAUKYJIAPAX K pECIICHUIO 3a/1a4.

AKTyaaum3upoBaTh (GakTbl W  METOJBI
IUITAHUMETPHH, peJleBaHTHBIE TeMe.
MMoxyuars MIpeICTaBICHUS 0

NPOCTPAaHCTBEHHBIX (uUrypax, pasouparb
npocTeliye npaBuiia n300pakeHHUs: STHX

¢buryp.

H306paxarh TpSMYy0 H IUIOCKOCTh Ha
pHCYHKE.

PacniozHaBath MHOTOTPaHHUKH,
mUpamMuy, Ky0, Ha3plBaTh WX 3JIEMEHTHL
Jdeaats pUCYHOK Kyba, MHpPaMUIBI,
HAXOJIUTh obKu B HEBEPHBIX
HU300paKCHHSX.

3HAKOMHUTLCSA C CEUCHUSMH, C METOI0M
CJIEJIOB; HCIOJIb30BaTh JUIS MOCTPOCHHUS
ceueHus METOJ, CIIE/IOB, KpaTKO
3alUCHIBATh AT TOCTPOCHHS CCUCHHS.
Pacno3naBarhb BHI ceyeHus "
OTHOILCHHUH, B KOTOPBHIX CCUYCHUC ICIHT
pebpa kyOa, HAXOOUTH IUIOIMIAAb CCUCHUS.
Hcnosb30BaTh 10A00HME NPH  PEHICHUN
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2. HaXO)K,HeHI/Ie yria MEKAYy MJIOCKOCTAMU, TOCTPOCHUC HpOCKIII/Iﬁ OpAMBIX Ha
IJIOCKOCTD.

3a7a4 Ha [IOCTPOCHHE CEUCHUI.
3HAKOMHTBCH c aKCHOMATHYECKHM
MTOCTPOCHUEM CTEPEOMETPHH, C AKCHOMaMHU
CTEPEOMETPHHA W CICJACTBUSIMH W3 HUX.
HNaaocTpupoBaTh aKCUOMBI PUCYHKAMHU U
IIpUMEPaMU U3 OKPYKAroIIe 00CTaHOBKU
AKTyaJIu3upoBaTh (aKTBl H  METOJIBI
IJTAaHAMETPUH, peneBaHTHbBIE TEME,
[IPOBOJUTH aHAJIOTUHU.

[epeuncaaTh  BO3MOXHBIC  CIOCOOBI
PpacnoJyIoKeHus JIBYX TIPSIMBIX B
MIPOCTPAHCTBE, WIUIIOCTPUPOBATh HX Ha
puMepax.

JlaBaTb ompejaeeHHe CKPEIUBAIONIUXCS
MIPSIMBIX, dhopmynupoBaTh MIPU3HAK
CKpENIMBAIONIMXCS TPSIMBIX W TPHUMEHSTH
€ro MpH peIIeHNH 3aaa4.

Pacno3naBaTrh 1pu3My, Ha3bIBaTh €&
DJIEMEHTHI.

CTpouTh ceyeHHs] NPU3Mbl Ha TOTOBBIX
yeprexax.

[epeuncaaTh  BO3MOXHBIC  CHOCOOBI
B3aMMHOI'O  PACIOJIOKEHHS TPSIMOH U
IUIOCKOCTH B TMPOCTPAHCTBE, NPUBOAUTH
COOTBETCTBYIOIINE MPUMEPHI U3 PEalbHOM
JKHA3HU.

JlaBaTb omnpenejeHHe IMapaIeIbHOCTH
MPSIMOM U TIJIOCKOCTH.

DopmyIHpPOBATH NPU3HAK
MapayuIeIbHOCTH TPSMON M TUIOCKOCTH,
YTBEPKICHHUE O MPSMOM mepecedeHns IByX
IUTOCKOCTCH, MIPOXOISAIINX yepes
napajuiesibHbIE MpsIMbIE.

Pemiats  mpakTHueckue — 3aJayd  Ha
MIOCTPOCHHE CEYEHUl  MHOTrOTpaHHHUKA.
O0bACHATH ciy4au B3aMMHOI'0O
pAacIoJIOKEeHHUsI TNIOCKOCTEH.

JaBatp omnpeaejieHne  TapalICIbHBIX
IUIOCKOCTEH; TPUBOAWTHL TPHUMEPHI U3
peampHOM  KM3HM W OKpYy’Karouie
00CTaHOBKH, AJUTIOCTPUPYIOIITHE
rapauieTbHOCTh TTOCKOCTEH.
Hcnonb3oBaTh Npu3HAK MapalieIbHOCTH
ZIBYX IUIOCKOCTEH, CBOIiCTBa
NapajuleNIbHBIX IJIOCKOCTEH MpU PelIeHUU
3a/1a4 Ha MOCTPOCHHUE.

OO0BSACHATD, 410 Ha3bIBaeTCs
napajuleJibHbIM TPOEKTUPOBAHHEM M Kak
BBITIONTHACTCS TIPOEKTUpOBaHHE (GuUryp Ha
ILIOCKOCTb.




KourpoabHas padora Ne5

Paznes 8. BekTopbl 1 KOOPANHATHI B IPOCTPAHCTBE. 18
Tema 8.1. Bextopsl B CopeprxaHue JEKINN
MIPOCTPAHCTBE. 1. BexTop Ha MIOCKOCTH U B MpocTpaHcTBe. Moaynb BekTopa. CliokeHHne u AKTyanu3upoBath (akTel W METOMBI
BBIYHTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YHUCJIO. IIJIAaHUMETPUH, pEEeBaHTHBIE TEME,
2. KonnuHeapHOCTh BEKTOPOB. PABEHCTBO BEKTOPOB. PaziokeHue BeKTopa Mo TpEM [IPOBOJUTH aHAJIOTUH.
HEKOMIUJIAaHAPHBIM BekTOpaMm. [IpaBuio napamienenunena. OnepupoBarh  MOHATUEM  BEKTOp B
IIpakTueckue 3aHsATHS OpPOCTPAHCTBE.
1. Pemenue 3amay, CBSI3aHHBIX C MPUMEHEHUEM MIPABWIT JIEHCTBUI C BEKTOpaMHU. DopmyHpOBaTH HIpaBuiIo
napanienenunena npu CII0KEHUU
2. Pa3noxeHue BeKTOpa Mo HampaBieHusM. Pelienue 3a1a4 Ha BHIIOJIHEHUE BEKTOPOB.
JefcTBUI HaJl BEKTOpaMHU. CriaaapiBaTh,  BBIYUTATb  BEKTOPHI,
Tema 8.2. [IpsimoyrosbHas CopepxaHue JEKIUU YMHOKaTh BEKTOP HA YUCJIO.
CHCTEMa KOOpIMHAT B 1. TIpsamMoyronbHas cUCTEMA KOOPAUHAT B MPOCTPaHCTBE. CBA3b MEXIY M3y4yarb  OCHOBHBIC  CBOMCTBA  ITHX
IIPOCTPAHCTBE. KOOpIMHATaMH BEKTOPOB U KOOPIUHAT TOYEK. onepauui.
2. IIpocrefimue 3a1a4n B KOOpANHATAX. YTOI MEXKAY BeKTOpaMu. CKaJsIpHOE HaBarb onpenejieHue IMpPAMOYTOJbHON
NIPOU3BEACHHUE BEKTOPOB. CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
HpaKTI/I‘-IeCKI/IC 3AHSITHUS Bblpa3ﬂTb KOOpAWHATBI BEKTOpa 4YEPE3
1. IIpocreiimue 3a1a4u B KOOpAUHATAX. KOOPZIMHATBI €TO KOHLIOB.
2. KoopauHaTHO-BEKTOPHBIH METO IPH PEIICHIN TEOMETPHIECKHX 3a1ad. BuiBoquTh,  Mcmonb3oBaTh  hopmyiy
JUIMHBl BEKTOPA M PACCTOSHUS MEXIY
TOYKaMU.
BeipazkaTh  cKalsipHOE  NPOU3BEICHHE
BEKTOPOB  4Yepe3  UX  KOOPAUHATHL,
BBIYMCIIATH YTOJI MEXKIY IBYMSI BEKTOpamH,
JIBYMsI TIPSIMBIMH.
Haxoguts yrom wmexnay TmpsSsMOH H
IJIOCKOCTBIO,  YrOoJl ~ MEXAY  JABYMS
IJIOCKOCTSIMU aHAJIMTUYECKUMHU METOLAMM.
BbiBoauTh, HCHoab30BaTH  (HopMyIy
PacCTOsIHUA OT TOUKH [0 IUNIOCKOCTH
KonTponabHas padora Ne6
Pa3gen 9. Ilpon3Boanas GyHKIUM H ee IPHMEHEHHe. 36

Tema 9.1. [IpousBognas
¢ynkuun. ['eomerpuueckuii u
(bu3HYECKUN CMBICTT.
npou3BoiHOM. [IpousBoaHbIE
JJIEMEHTAPHBIX (yHKIHH.
IIpousBoiHas CyMMBl,
MIPOU3BEACHUS, YACTHOTO

byHKIAR

CogepxaHue JEeKIUU

1. HenpepsiBuble Gpynkunu. [IponssonHas ¢pyHkiun. [IponsBoaHbie 31eMeHTapHBIX
¢ynkumid. [TponsBoaHas cyMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIMH

2. Ilpon3BoHAS CIOKHOM ()YHKITHH.

3. 'eomerprueckuii U GpuU3NUECKUH CMBICIT IPOU3BOIHOM. Y paBHEHHE KacaTeIbHOM
rpaduky QyHKINM.

IIpakTueckue 3aHATHS

1. HaxoxaeHne mpou3BOIHBIX (YHKITHH.

2. HaxosxaeHne MpON3BOAHBIX Pa3IMYHBIX (DYHKITHH.

OnepupoBaTh NOHATHSIMHU: HETIPEPHIBHAS
GbyHKIHS; TIPOU3BOTHAS byHKITHH.
HUcnoab3oBaTh TeOMEeTPUYECKUIN u
(u3uUecKnii CMBICT TIPOWU3BOTHOW ISt
pelieHus 3aaad.

Haxoauth mnpou3BOJIHBIE 3JIEMEHTAPHBIX
GyHKIHH, BBIUHUCIIATh  MPOU3BOJHBIC
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3. HaxosxeHue Npou3BOIHON CI0KHOM (QYHKITHH. 2 | cymMMBl, NIPOU3BEICHMUS, YacTHOTO
4. HaxoxJeHue NPOU3BOAHON CIIOKHOW (DYHKIIHH. 2 | ¢yHKIMA.
5. Hanucanue ypaBHeHUsl kacaTenbHOH K rpaUKy (yHKIUH. 2 | Hcnoas3oBaTh MIPOU3BOIHYIO s
6. OU3NUECKUI CMBICI IPOU3BOIHOM. 2 | uccnenoBanus GYHKIMN HA MOHOTOHHOCTb
.KonTpoannas paGora Ne7 2 | ¥ DKCTpEMyMBbl, IPHUMEHATH PE3YIbTAThI
Tema 9.2. [Ipumenenue CopeprkaHue JeKIuu VCCIICIOBAHHS K IOCTPOCHHIO IPAHKOB.
IIPOM3BOIHOM. 1. MOHOTOHHOCTb ¥ SKCTPEMYMBI (DYHKIIUH. 2 IpumensTs HIPOU3BOHYIO AL
2. Haxosk/ieHue HauboJbIIero i HAMMEHBIIEro 3HaueHuUsI (PYHKIMH HA OTPE3Ke. 2 HAXOXMICHHA  HAWIYHIIEro  PEIICHMSA B
3. TlpuMeHeHHe MPOU3BOIHON K UCCIIE0BAHUIO (DYHKIHIA. 2 UPUKJIAIIHBIX, B TOM HHCJIC COLHMAJIBHO-
TIpaKTHuecKkue 3aHATHs OKOHOMHUECKHX, 3a/a4aX.
1. I[lpuMeHeHne PONU3BOAHOM K HCCIICIOBAHHIO (DYHKITHIA. 2 SHAKOMHTBCA C  HCTODHEH  pasBHTHA
2. IToctpoenwne rpadukoB GYHKINHU C TOMOIIBIO €€ NCCIICTOBAHS. 2 | MATCMATHHCCKOrO aHaI3a
3. Pemienue 3a1a4 Ha HaX0X/IeHWE HAHOOJIBIIET0 M HAMMEHBLIETO 3HAYESHHH. 2
4. ITpumepbl UCIIOJIL30BAHUS IPOU3BOIHOM JUIsl HAXO0XKICHUS PallMOHAILHOTO 2
peleHus B IPUKJIAJAHBIX 337a4ax.
Konrpoabnas padora Ne7 2
Pa3gen 10. MaTErpas u ero npuMeHeHHs. 20
Tema 10.1. I[TepooOpazHast. CopeprkaHue JeKuuu
1. IlepBooOpa3Hasi 1 ee reOMETPUUECKHI CMBICII 1 OCHOBHOE CBOMCTBO, TPABUIIO 2 OnepupoBartsh HOHSITHSMHU:
HaxoxaeHus. Tabmuia nepBooOpa3HbIX. epBOOOpa3Has, HHTETPaJL.
2. HeomnpeneneHHbIH HHTETPAJI, IPABUJIA HAXOXKICHUS. 2 Haxoauts nepBooOpa3Hble IeMEHTapPHBIX
[IpakTryeckue 3aHATHI GyHKOWHA;  BBIYMCIATH ~ MHTErpal 110
1. Haxok/eHne nepBo0OpasHbIX (YHKINH. 2 | dopmyme Herorona—JlerGnnma.
2. HaxoxneHue HeonpeAeIeHHOTO HHTErpaa. 2 | 3HAKOMMTBCSI  C  HMCTOpHCH  pa3sBHTHS
MaTeMaTH4eCcKOro aHam3a
Tema 10.2. OnpeneneHHbIH CopeprxaHue JEKINN
HAHTETpal. 1. Onpenenennsrnii uarerpan. ®opmyna Hetorona-Jleiitbauma. 2
2. KpuBonuHeiiHas Tpanenys U ee IIoMaab, INIocKas GUrypa U ee IIonlab. 2
IIpakTueckue 3aHsATHS
1. Beraucnenue onpenenenroro naterpaia. ®opmyna Herotona-JleiOHuma. 2
2. Haxoxaenwue mioniaan KpUBOJMHEHHON TpareIiH. 2
3. HaxosxaeHune MmiIomany miocKoi Gurypsl. 2
KourpoabHas padora Ne§ 2
Pa3znen 11. MHOrorpaHHMKH. 20
Tema 11.1. [TousTue CopepxaHue JEKINN
MHOTOTpaHHHKA. 1. IToHsATHE MHOTOTpPAaHHHUKA, OCHOBHBIC AJIEMEHTH MHOTOTPAHHHUKA, BBITYKJIBIC H 2 AKTyanu3upoBaTh (GakTel HW  METOIBI
HEBBIITYKJIBIE MHOTOI'PaHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [IpaBuibHEIE TUTAHUMETPHH, pelneBaHTHEIE TeMe,
MHororpanHuku. @opmyia Diinepa. MIPOBOANTH aHAJIOTHH.
2. [Ipu3ma: n-yrosjpHas MpU3Ma; rpaHd ¥ OCHOBAHUS PU3MBI; TpsiMasi M HaKJIoOHHAst | 2 JlaBaTh ompeaejieHHe NapajulesenuIea,

MIPU3MBI; OOKOBas U ITOJIHAS MOBCPXHOCTb IPHU3MBI. Hapaﬂnenennnez[,
HpﬂMoyFOHLHLIi;I napaJuieJICIUIIC g, €ro 3JICMCHTHI 1 CBOIICTBA. Hnomazu) OOKOBOI1
TMOBCPXHOCTU U MOJIHOM TOBCPXHOCTHU pr[MOﬁ IIPU3MBIL.

pacmo3HaBaTb €ro BHIbl M  H3y4YaTb
CBOMCTBA.
JlaBaTh ompejaegeHue THPaMUJIbI,




3. [Tupamuna: n-yroibHas MHpaMuIa, TPaHU U OCHOBAaHUE ITHPaMHUIbI; OOKOBas 1
TTOJTHASI TOBEPXHOCTh MHPaMHU/IBL; IPaBIIbHAS U yceuSHHas nupamua. [1nomans
OOKOBOY TOBEPXHOCTH U TIOJHOM MOBEPXHOCTH MHPAMHU/IBL.

HpaKTI/I‘IeCKI/IC 3aHATHA

1. Briunciienue 37eMeHTOB MPU3MBbl, HAX0XKACHUE €€ IO M. 2
2. BeluucieHue 3J1eMEeHTOB MUPaMUbl, HAXO0KICHUE €€ TIOLIAaIH. 2
3. CuMMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENILHO TOUKH, MPSIMO, 2
MJIOCKOCTH. DJIEMEHThl CHMMETPHUH B MUPaAMUAAX, Mapajliesenuneaax, IpaBuiIbHbIX
MHOTOTpaHHUKaX.

Tema 11.2. O0beMbI CogepxaHue JeKIUU

MHOTOTPaHHHUKOB. 1. [Tonsitue 06 00BEMe. DopMyITbI 00BEM MTUPAMUBI, TPU3MEIL.
IIpakTuueckue 3aHsATUS
1. HaxoxeHue o0bemMa mpu3Mel. 2

pacrio3HaBath BU/IBI MUpamul,
(opMyIHpOBaTH CBOWCTBA p&Oep, TpaHeit u
BBICOTBI MPaBHILHON MHUPAMUJIBL.

Haxoaurp 1iomans IMOJIHONM M OOKOBOU
MIOBEPXHOCTH MUPAMHU/IBL.

JaBatb onpeneaeHne yCceu&HHOM
NUpaMHIbl, Ha3plBaTh €€  HJIEMEHTHI.
@opMyTUPOBATHL TEOpEMY O IUIOLIAAU
OOKOBOM TIOBEPXHOCTH MPaBUIILHOM
yce4u€HHON nupaMupbl.

Pemiate  3amaum  Ha  BBIYHCICHHE,
CBsI3aHHBIE C IMPaMHUIAMH, a TaKKe 3a/1a9n
Ha MTOCTPOCHHUE CEUYCHUM.
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2. Haxoxxaenne o0beMa mupaMu/Ipl.

JaBatb ompejaeneHue MIPU3MBI,
pacmo3HaBaTh BHIBI MPHU3M, HU300paxath
MIPU3MEBI Ha 9ePTEXKE.

HaxoauTth ruiomans MOJHONH WIH OOKOBOM
MTOBEPXHOCTH TIPU3MBIL.

H3yuaTrs cooTHOIIEHUS Diiyiepa s Yuciia
pé6ep, rpaHell W BEpUIMH MHOTOTpPAaHHHKA.
N3yuats BHIBI MIPaBUIBHBIX
MHOTOTPaHHHWKOB, WX  Ha3BaHUI U
KOJIMYECTBO IPaHei.

HN3yyars cHUMMETPHIO MHOTOTPAaHHHUKOB.
OO0bACHATH, KaKue TOYKM HA3bIBAIOTCS
CHUMMETPUYHBIMH OTHOCUTEIBHO JaHHOU
TOYKH, NPSAMOA WIM IDIOCKOCTH, HYTO
Ha3bIBAIOT LEHTPOM, OCEIO WA
IUTOCKOCTBIO CUMMETPHU ¢burypsl.
IpuBoauTs TpUMEpPHl CUMMETPHIHBIX
¢uryp B apxXurTeKkType, TEXHHKE, IPUPOJIE.
MopeaupoBaTh peanbHBIE CHUTYyalld Ha
SI3BIKE TEOMETPUH, Hcci1e10BaTh
[IOCTPOCHHBIE MOJENIU C HCIOJIb30BAHUEM
FEOMETPUYECKUX TMOHSITHM, MCII0Ib30BATh
o100Me MHOTOIPaHHHUKOB.
AKTyanm3upoBaTh (akThl H METOJBI
IUTAHUMCTPHH, peeBaHTHbBIE TEeMe.
OOBbACHATH, KaK HU3MEPSIOTCS OO0BEMBI
TeJ, TPOBOIS AHAJIOTHIO C HW3MEPEHHEM
Iomaaen MHOTOYTOJIEHUKOB.
@DopMyJaUpPOBaTh OCHOBHBIE CBOWMCTBa
00BEMOB.

N3y4ars, BIBOIUTH (opMynbl. 00BEMa
MPSIMOYTOJIBHOT'O napaJienenumnesa,
MIPU3MEI U TTHPAMHU/TBL.

Boryucasite 00bEM MPU3MBI U THPAMHUIBI
10 UX DJIEMEHTaM.

Hpumensitb  00BEM  UIA  peUICHUS
CTEepEOMETPUYECKHX  3agady W JUIA
HaXOXXICHUSA TEOMETPHUYECKUX BEIHIHH.
MopeaupoBaTh peanbHBIE CHUTYallld Ha
SI3BIKE TEOMETpHH, HCC1e10BATH
MIOCTPOCHHBIE MOJIENIN C HCIIOJIE30BAaHUEM
TC€OMETPHUUECKUX TOHATHH.

KourpoabHas padora Ne9

Pa3gen 12. Tesa BpanieHus.

14

Tema 12.1. Hununmp.

| Conepxanne nexuuu




1. HumuHIpudeckas MoBEPXHOCTh, 00pa3yroIie IUIHHIPUISCKONH TTOBEPXHOCTH,
0Ch IIMITHHAPAYECKON TOBEpXHOCTH. LIMmHAp: ocHOBaHMS 1 OOKOBAs MMOBEPXHOCTH,
00pa3yrolas 1 OCh; IIONIa > OOKOBOI U NMOJIHOM nmoBepxHocTH. DopMyia oObema.

HpaKTI/I‘IeCKI/Ie 3aHATHA

1. M300paxkeHre MUIHHpPA Ha IIOCKoCTH. PaspépTka nmnuaapa. CeueHHs UIMHAPA
(T10CKOCTHI0, MapaJIEIbHON WK NEPIIEHIUKYIAPHON ocu uiauHapa). Haxoxaenue
o0beMma.

Tema 12.2. Konyc.

CogepxaHue JEeKIUU

1. Konnyeckasi MOBEPXHOCTh, 00pa3yrOIUe KOHUUECKOW MTOBEPXHOCTH, OCh U
BEpIIMHA KOHHYECKON TTOBepxHOCTH. KOHYC: OCHOBaHME U BepIIMHA, 00pa3yrolias u
OCB; TUIOIIAAb OOKOBOMW U MMOJTHOW OBEPXHOCTH. Y CCYEHHBIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHHUs U OOKOBas MOBEPXHOCTh. M300pakeHre KOHyca Ha MIIOCKOCTH.
Pa3BépTka xonyca. CedeHuns kKoHyca (TUIOCKOCTBIO, MapaJlIeIbHON OCHOBaHHIO, H
IJIOCKOCTRI0, IPOXOIAIICH depe3 BepiinHy). PopmMyna oobema.

IIpakTueckue 3aHsATHS

1. Beraucnenue 31eMeHTOB KOHYCa, TIOCTPOCHNE CEUEHUH, HaXOXKIACHHEe 00beMa
KOHYyca.

Tema 12.3. [lap u chepa.

ConeprxaHue JEKIIAN

1. Cdepa u map: neHTp, paanyc, IuaMeTp; IIoNaab MOBEpXHOCTH chephl. BzanMHOE
pacrosioxxeHue cepbl U MIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; IIomab
cdepsl. Uzo0paxenue chepsl, mapa Ha miockoctu. Ceuenus mapa. Gopmyna
o0bema 1apa.

AKTyaqu3upoBaTs (aKkTel W METOJBI
IUTAHUMETPHH, peneBaHTHBIE TeMe,
MIPOBOANTH aHAJIOTHH.

JlaBatb ompezneneHust cdepbl W IIapa, ux
LIEHTpA, pajuyca, TuaMeTpa.

Omnpeneasates  cdepy  kak  ¢urypy
BpALIEHHsI OKPYKHOCTH.

HccnenoBarh B3aMHOE PpacIiojo)XeHHE
chepel ®  mIOCKOCTH, JABYX  cdep,
WITIOCTPUPOBATh 3TO HAa dYepTexax H
pHCYHKax.

DopMyJIHPOBATH onpesesieHHe
KacaTeJIbHOM  TJIOCKOCTH K cdepe,
CBOWCTBO M  TMPHU3HAK  KacaTelabHOU
IUIOCKOCTH.

3HAKOMHUTBCSA c re0JIe3NYECKUMHU
JuHUSIMA  Ha cdepe. OOBSCHATH, YTO
Ha3bIBAIOT LWJIMHIPOM, Ha3blBaThb €ro
JJIEMEHTBI.

H3yuarh, O00BACHATH, KaK IOIY4YHUThb

LITHHAP myTéM BpAICHAS
MPSIMOYTOJIbHUKA.

BbiBoauTH, HCNOAB30BATH HOPMYIBI IS
BBIUHCIICHUS TUTOIIAH 6okoBoOM
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HpaKTI/I‘IGCKOC 3aHATHUC

1. Beraucnenue sneMeHTOB cephl U 11apa, MOCTPOSHUE CEYCHUN, HaXOXKICHUE
obbpema mrapa.
KounTpoabHas padora Nel(

MOBEPXHOCTU UWJIMHIPA.
H3yuarsb, pacno3HaBaTh  Pa3BEpPTKY
IWIAHIPA.

HN3o0pakaTh IWIMHAD W €r0 CEYCHHS
IJIOCKOCTBIO, TIPOXOSIICH Yepe3 ero och,
rapajuielbHOW WM  TMEePIEeHIUKYISIPHON
OCH.

HaxoauTh, 1uionmagd 3THX  CEUECHHI.
MopenupoBaTh pealbHble CUTyallUd Ha
SI3BIKE reoOMeTpHH, HCCIICI0BATh
[IOCTPOCHHBIE MOJENIU C HCIOJIb30BAHUEM
reOMETPUYECKUX MOHATUH.

O0bsICHATHh, KaKoe TEJI0  Ha3bIBaIOT
KpYrOBBIM  KOHYCOM,  Ha3bIBaThb  €T0
DJIEMEHTHI.

HN3yuyaTh, OOBSICHATH, Kak IIOJYYHThH
KOHYC TyTEM BpAIEHUS MPSMOYTOJIHLHOTO
TPEYroJbHUKA.

HN300pakaTh KOHYC M €ro CEYCHHSA
IJIOCKOCTBIO, MPOXOJSIICH uepe3 ocCb, U
IJIOCKOCTBIO, TMEPHEHAUKYJSIPHOH K OCH.
H3yuarsn, pacno3HaBaTh  Pa3BEPTKY

KOHYCa.
BuiBoauTh, HCNOAB30BaTH HOPMYIBI IS
BBLIYHCIICHUS IUIOLIA I OOKOBOM
ITOBEPXHOCTH KOHYCA.

Haxoauts TUIOIIA N CCUCHHIA,

MIPOXOJISIINX Yepe3 BEPIINHY KOHYCa HWIIH
MIEPTIICHIUKYISIPHBIX €T0 OCH.

OObACHATH, Kakoe TelIO Ha3bIBACTCs
YCEUEHHBIM KOHYCOM.

H3yuyarh, 00bACHATH, KaK €r0 TMOJYYHUTbH

myTéM BpaICHUS MPSIMOYTOIBHOM
Tparneum.

BeiBoguTs, npumeHsTh QopMyny Uit
BBIYHCIICHUS TUTOIIA A OOKOBOM
MTOBEPXHOCTH YCEYEHHOTO KOHYCa.
AKTyanu3upoBaTh (GakThl W METOIBI
IUTAHUMETPHH, peJICBaHTHBIC TEME,

MPOBOANTH AHAJIOTHH.
PemaTth  cTepeoMeTpuuecKHe  3ajadH,
CBSI3aHHBIE ~ C  TeJaMH  BpAlICHHUS,
MOCTPOCHUEM CEUCHHUU TeNl BpAlICHUsS, C
KOMOHHAIIMSIMH ~ Ted  BpalleHus U

MHOTOTPaHHHUKOB Ha HaXO0XKJCHHE
TeOMETPUUECKUX BEIUYMH.

Hcnoan3oBars npu peneHnu
CTEepEOMETPUIECKUX 3amaq

TNTAaHUMETPUICCKHUC Cl)aKTBI n  MCTOOBI
3a1a4d Ha BBIYUCJICHUEC U JTO0Ka3aTcJIbCTBO.




Paznes 13. Cucrems! ypaBHEHHUH. 18
Tema 13.1. Cuctemsl CopepxaHue JEKINN
YpaBHEHHU. 1. CucTteMbl THHEHHBIX, PAIlHOHAIBHBIX, HPPAIIOHAIBHBIX yYPaBHEHUH. 2 OnepupoBarh NOHATHSAMM:  CHCTEMA
2. CucTeMbl U COBOKYITHOCTH ITOKa3aTEIbHBIX, JIOTapH(OMUICCKAX YPaBHCHHH. 2 JUHEHHBIX ypaBHEHUH U €€ pelIeHue.
3. CucTeMbl U COBOKYITHOCTH MOKa3aTEeIbHBIX, JIOTapH()MUIECKUX HEPABESHCTB. 2 Hcnonn3oBars  cuCTEMy — JIMHEHHBIX
3. Ucnonp3oBanne rpadukoB GYHKIHMHA IS peIIeHUs] YpaBHEHHH U CHCTEM. 2 YPAaBHEHUH I DELIEHHS IIPAKTUYECKHMX
IIpakTueckue 3aHsATHS 3aaad.
1. Pemienue cucTeM JIMHEHHbBIX YPaBHEHUIA. 2 | Haxonuts pemeﬂnﬂunpocmﬁnmx CHCTeM
2. PelnieHne CUCTEM NOKA3aTENbHBIX, JOrapupMUIECKHX YpaBHEHHU. 2| H COBOKYITHOCTCH panmoHaIbHbIX
3. PenreHne CHUCTEM TIOKA3aTENBHBIX, JOrapu(PMHIIECKIX HEPABEHCTB. 2 | YPaBHCHUH W HEPABEHCTB.
Hcnoab3zoBarh Tpaduku GYHKIUANR A1
4. Pelienue NpuKkIaaHbIX 3a/1a4 C MOMOILBIO CUCTEMbI TMHEUHBIX YPaBHEHUH. 2 | PCLICHI ypaBHCHUH.
TIpuMeHeHME YPABHEHHUH, CUCTEM U HEPABEHCTB K PEILIEHUIO0 MATEMATHUYECKHX 32124 MozeaupoBaTh peaibible CHTyauuu Ha
1 3a71a4 U3 PasJINUHbIX 00JIacTell HAyKK U PealbHOMN KU3HH SI3BIKE  ANTEOPEI, COCTABIATH BBIPAKCHHU,
YpaBHEHHsI, HEPaBEHCTBA W CHCTEMBI IIO
YCIIOBHIO 3aJa4d, HCCIIeI0BATh
MOCTPOCHHBIE MOJIEJIN C HCIIOJIb30BAHUEM
annapara anreopsl
KonTponabHas padora Nell 2
Pasznen 14. Di1eMeHThI KOMOHHATOPUKH, TEOPUU BEPOSAITHOCTEI, MATEMATHYECKOH CTATHCTHKH. 14
Tema 14.1. DeMeHTHI CopeprxaHue JEKINN
KOMOMHATOPHKH. 1.OcHOBHBIE TOHATHSI KOMOWHATOPHUKHA. KOMOMHATOPHOE MPABUIIO0 YMHOXKECHHUSI. 2 Hcnonb3oBaTh NpaBWwiIO YMHOXEHUS IS
[lepecranoBky, pa3MemieHus, coueTanus u ¢pakropuai. TpeyroasHuk [lackams. MIEPEUNCIICHUST COOBITHH B CIydalHOM
dopmyna bmaOMa HploTOHA. OIIBITE.
[IpakTHyecKue 3aHATH Ioan3oBaTbest ¢dopmynoit u
1. Tlpocreiiue 3a1a4n Ha MOJICYET YKCJIA PA3MENICHHUH, TIEPECTAHOBOK, COUETAaHUH. 2 | TpeyronbuukoMm Ilackans ans onpenencHus
Tema 14.2. DnemenTts! Teopun | ConmepikaHue JSKITMH YHUClia COYCTaHHM.
BEPOSATHOCTEH. 2 BeigensiTe Ha 1npuMepax —cIoy4aiHble
1. CobObITne, KOMOMHAIMS COOBITHI, BEPOSTHOCTH COOBITHSI, CJIOXKEHHE H YMHOXKCHHUE COOBITHS B ONIUCAHHOM CIy4aiHOM OIIBITE.
BepOﬂTHOCTeﬁ. (I)OpMyJII/IPOBaTb yCiaoBUsL TOPOBCACHUA
IIpakTuueckue 3aHATUS CITy4aifHOTO OIBITA.
1. VcnoBHas BEpOSTHOCTE. Y MHOKEHHE BEPOSITHOCTEH. JlepeBo citydaiiHOro 2 | Haxomuth  BepostHOCTH — COOBITHH B
skcrepuMenTa. @opMyrna nosHol BepositHocTH. HezaBucumble cOOBITHSL OIBITaX € PABHOBOSMOKHBIMH HCXOMAMH.
2. Onepauuu Hazl COOBITUAMU: IEpECceUeHNE, 00beJUHEHUE COOBITHIA, 2 | Mozeanposate OTIBITBI ¢
[POTUBOIIOJIOKHBIE COOBITUS. Jlnarpammel Diinepa. DopMyIia CIOKEHHUs PABHOBO3MOKHBIMU SMEMCHTAPHBIMH.
BEpOSATHOCTEI HCXOZAMH B XOJIe MPAaKTHIECKOH paboThI.
Tema 14.3. DiieMeHTHI CoJieprkaHue JIEKIUK Hcnosb3oBatk  HarpaMmel aﬂfepa 1
MaTeMaTH4eCcKON CTaTUCTHKH. 1. IlpencraBneHue TaHHBIX C IIOMOILBIO TabnuL 1 auarpamm. Cpeanee 2 CIIOBECHOE  OmicaHue  cobuimui A
apudmeTHyeckoe, MeraHa, HanooJbIee U HauMEHbIIee 3HAYCHUS, pa3Max, bopmynmposku 1 1/1306pa>1<eH14“;1
JMCTIEPCHs, CTAHAPTHOE OTKIOHEHHE YHCIIOBEIX HAOOPOB. OObeMHEHNA W IepecedeHus CoGBITH.
TIpaKTHIECKHE 3aRATHS Pemate 3amaunm ¢ HCTIONB30BAHHEM
(OpMYITBI CIIOKECHUS BEPOSTHOCTEH.
1. Jlucriepcus ¥ cTaHAAPTHOE OTKJIOHEHHE. [IMCIIEpCHU I€OMETPUIECKOTO U 2

OHMHOMHAILHOTO pacrnpeaciiCHus.

Pemarn 3ag1a49u Ha HaXO0XICHUC
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BEPOSATHOCTCH COOBITHI, B TOM YHCIIC
YCIIOBHBIX C IMOMOILBIO I€peBa CIy4yaitHOro
OTIBITA.

OnpeaensiTb HE3aBUCUMOCTh COOBITHH TIO
¢dopMyie M MO OpraHU3aINM CIIy4ailHOTO
ombiTa. M3Biekate wHpOpManuio U3
TabMUI W  JAWarpaMM, HCIIOJIB30BaTh
TaOIUIIBI u JTHarpaMMBl TS
MIPEACTaBJICHUS] CTaTUCTUUYECKUX IaHHBIX.
HaxoauThb onucaTenbHbIE XapaKTePUCTUKU
JTAaHHBIX.

BpiaBuUraTh, KpUTHKOBATH THIIOTE3bI O
XapakTepe clydalHOM H3MEHUYHMBOCTH H
onpenensomux e€¢ Gakropax.

BbizenaTh Ha mnpuMepax —Ciy4daiHble
COOBITHSI B ONMMMCAHHOM CIy9aliHOM OTIBITE.
@DopMyJTHPOBATH YCIOBHSA TPOBEICHUS

CITy4aifHOTO OTIBITA. Haxoauts
BEPOSATHOCTH COOBITHH B ONBITax C
PaBHOBO3MOKHBIMH HUCXO0JaMHU.
MopenupoBaTh OIIBITHI c
PaBHOBO3MOKHBIMH 3JI€MEHTapHBIMHU.
HCXOJaMHU B XOJ€ NMPAKTHYCCKOW PaOOTHL.
OcBauBath TIOHSITHSL: Jucnepcus,

CTaHJapTHOC OTKJIOHCHHC CHy‘IaﬁHOﬁ
BCJIMYHUHBI.

Haxonuts JCHIEPCHIO o
pacrpeeneHHIo.

HaxoauTh 10 u3BECTHBIM (opMynaam
JTCIIEPCHIO reOMETPUYECKOTO u

OMHOMHAIBHOTO paclpeeICHus.
3HAKOMHUTBCH C BBHIOOPOYHBIM METOJIOM
UCCIICOBAaHUA COBOKYMHOCTH  JaHHBIX.
H3y4atp B X0/e NpaKkTHIECKOH paboTHI ¢
UCTIONIb30BAaHMEM  DJICKTPOHHBIX — TaOJIHIl
IIpUMEHEHUE BBIOOPOYHOTO MeToza
HCCIICJOBaHHU.




4 YCJIOBUA PEAJINZAIINUA YYEBHOI'O IPEIMETA MATEMATHUKA

4.1 TpeGoBanns k MaTepuaTbHO-TEXHUYECKOMY 00ecre4eHUI0
Peanuzamus yueOHOro mpemMera Maremarnka TpeOyeT Hanuuus ydeOHOro kaOWHeTa
Marematuku.

Ob6opynoBanue yuebHOro kabuHera: pabodyee MeCTO mpenojasarens (CTou, cTyi); paboune
MecTa 00yJaronuxcs (CTOJBI, CTYJIbs); KOMIUIEKT Taoymil: "AnreOpa 1 Havajia aHaIu3a.
[IpousBoanas u neppoodpazHan"; «OyHKUIUHU U rpaduKn»; «DOpMyIIbl COKPAIIEHHOTO
YMHOX€EHU»; «CTepeoMeTpusiy», «MeToJ] KOOpJUHAT B IPOCTPAHCTBEY; «OCHOBHBIE
TPUTOHOMETPHUUYECKHE TOXKAECTBA U (DOPMYIIBI»; MAKETbl MHOTOTPAaHHUKOB U TeJl BPALLCHUS W3
MeTajuia U KapToHa, HaOOp YePTEKHBIN JIJIs1 KJIIACCHOM JTOCKH.

Texaudeckue cpencta odyuenus: MynstumMenua-mpoexktop Infocus IN114 x Full 3D;
sKkpaH HacTeHHBIH Lumien Eco Picture Mftte White; nepconanbHbIi KOMIBIOTED €
yctanoBieHHbIM [10, mogkimtouennsiii k cetd UaTepHeT(OC Windows 7 Pro;MS Office
2007;Kaspersky Endpoint Security;7-Zip;Google Chrome;PDF24 Creator)

4.2. IlepedyeHb  HOPMATHBHBIX NPABOBBLIX JOKYMEHTOB, OCHOBHOW H
JAOMOJTHUTEHLHON YUeOHOI JIUTepaTyphl, HEOOXOAUMOI /1J1s1 OCBOEHHS YUeOHOT0 MpeaMeTa
MaremaTuka

1. Tpuxa3z Ne 413 Muno6puayku Poccun ot 17.05.2012 1. «O6 yTBEepkIeHUH
beneparTbHOTO rOCYapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapPTa CPEIHETO 0OIIETo
obpazoBanus»(B pen. [IpukazoB Munobpuayku Poccuu ot 12.08.2022 Ne732)

2. Tlpuka3 Ne373 Munob6puayku Poccum ot 18.05.2023r. «O06 yTBepkaeHuu deaepaabHOn
00pa30BaTeNbHOM MPOTrpaMMbI CPETHETO MPOPECCHOHATHFHOTO 00pa30BaHU.

OcHoBHas1 iuTEpaTypa

1. Aummos HI.A., Koasrun FO.M., Tkauésa M.B. u ap.
MaremaTuka: ajareépa u Ha4yajia MATeMAaTHYeCKOr0 aHaIu3a, reomerpus. ['eomerpus 10-
11 kaacc. ba3oBblii 1 yriiy0JéHHbI YPOBHH.
DnexkTpoHHas popma yueOHHUKa.

2. Atanacsan JI.C., byry3zos B.®., Kagomues C.b. u ap.
MartemaTuka: agredpa u Hayaaa MaTeMAaTHYeCKOr0 aHAIN3a, reoMeTpus. Ajredopa u
Hayaja MaremMaTu4deckoro anaausa 10-11 kiaacc. ba3oBblii 4 yriry01€éHHbII YPOBHHU.
OnexkTpoHHas popma yueOHHUKa.

4.3. IlepeyeHb mporpaMMHOro odecmnedeHusi, MPo(ecCHOHAIBHBIX 0a3 JaHHBIX,
HHGpOPMAIIHMOHHBIX CIPABOYHBIX cucTeM pecypcoB uHGpOpPMAIMOHHO-
TeJIEKOMMYHUKAIIUOHHON ceTH «UHTEepHET», HEOOXOAMMBIX [JIsi OCBOEHHUSI Y4eOHOIro
npeamera Maremaruka

JluuensnonHoe nporpammuoe obecneuenue: Microsoft Office Word 2013/2007 Microsoft Office
Excel 2013/2007 Microsoft Office Power Point 2013/2007

HNuTepHeT pecypcesl.

www.fcior.edu.ru (nH(DOpMAITMOHHBIE, TPEHUPOBOYHBIE I KOHTPOJIHHBIC MATEPUATIBI)
www.school-collection.edu.ru (eaunble KoJUTEKIHH HU(PPOBBIX 00pa30BaATEIHHBIX PECYPCOB)
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http://metodist.lbz.ru/iumk/mathematics/ec.php (31eKTUBHBIE KYPCHI IO MATEMATHKE)
http:// www.iprbookshop.ru/ DnekTpoHHO-OMOIUOTEYHAS CUCTEMA.

http://mathtest.ru (MaTemMaTnka B IOMOIIb CTYICHTY M IIKOJBHUKY — TECTHI online)

4.4. Oco0enHocTn  peaju3auuu  y4eOHOro mpeamera MaremaTuka Jd
00y4aroIuXcs U3 YUCJIa HHBAJIWIOB U JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSMH 3/10POBbSI

[lpn oOy4yeHHM JHIl C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI, MPEIyCMaTPUBACTCS
WH/IMBUYAJIbHBINA TpaduK 00ydeHHUs.

WHBammap! ¥ MIa ¢ OTPaHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbsI 00ECTICUCHBI TICUaTHBIMH
U DJICKTPOHHBIMU 00pa30BaTEILHBIMU pecypcaMu B (hOpMax, aIaliTHPOBAHHBIX K OTPaHHYCHUSIM
UX 3JI0OPOBBSL.

Jlist OCyIIEeCTBJICHUSI MPOLEAYpP TEKYILEro KOHTPOJS YCIIEBAEMOCTH M IMPOMEXKYTOUHOM
aTTeCcTallMi OOYYarOIIUXCs, CO3MA0TCs (OHIBI ONEHOYHBIX CPEJICTB, adanTHPOBAaHHBIC IS
WHBAJIUJIOB U JIUI C OTPAHMYEHHBIMH BO3MOXXHOCTSMHU 3JIOPOBbS U TO3BOJIAIOIINE OIICHHUTH
JOCTIDKEHUE MMM 3aIVIAHMPOBAHHBIX B OCHOBHOW 00pa30BaTENBHOHN MpOrpaMMe pe3ysIbTaToB
o0ydeHus U ypoBeHb COPMUPOBAHHOCTH BCEX KOMITETEHITUH, 3asBIICHHBIX B 00pa30BaTeIbHON
porpaMMe.



5 KOHTPOJIb M OIEHKA JOCTHXEHHMHA PE3YJbTATOB
OCBOEHMS YYEBHOI'O IPEIMETA MATEMATHUKA

O1nieHka pe3yJbTaToB

Pe3ynbTaThl 00y4eHNs
4 e (opmbl 1 METOIBI)

JINYHOCTHBIE PE3VYJIbTATHI

1) rpaxxmancKoro BOCIUTAHUS: CPOPMUPOBAHHOCTD
IpaXJaHCKON TO3ULIMU 00YYaOIIErocs KaK akTUBHOTO U
OTBETCTBEHHOTO YJ€Ha POCCUHCKOro o0IIecTBa,
Mpe/ICTaBICHUE O MATEMAaTHYECKIUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHUI,
MPOIIEAYp IPakIaHCKOTO 00IIecTBa (BEIOOPHI, OIIPOCHI 1
Jpyroe), yMeHHe B3auMOJICHCTBOBATh C COLIMAIbHBIMU
WHCTUTYTaMHU B COOTBETCTBHH C UX PYHKIUSIMH U
Ha3HAYCHHEM,;

2) maTpUOTUYECKOTO BOCIUTAHHUS: CPOPMUPOBAHHOCTH
POCCHICKOM IPakIaHCKOW UJACHTUYHOCTH, YBAXKECHUS K
MPOIUIOMY U HACTOSIIIIEMY POCCHIICKOM MaTEMATHKH,
LIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX
MAaTeMaTUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
MCIOJIb30BaHUE ITUX JOCTHXKEHUHN B APYTUX HAyKax,
TEXHOJIOTHUSIX, Chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS: OCO3ZHAHUE
ITYXOBHBIX IIEHHOCTEH poccHiickoro Hapoja,
c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO
MOBE/ICHUS, CBA3aHHOIO C MPAKTUYECKUM TPUMEHEHUEM
TOCTUKEHHUHM HayKu U IeATEIbHOCTHIO YUEHOT0, OCO3HAHHE
JUYHOTO BKJIaJa B IOCTPOCHHE YCTOWYUBOTO Oy IyIIEro;

4) 5CTEeTUYECKOTO BOCIIUTAHUS: ICTETHUECKOE OTHOILLIEHUE K
MUPY, BKITIOYasi 3CTETUKY MAaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PEIICHHH,
paccyXIeHHIA, BOCIPUUMYHBOCTh K MATEMATHUYECKUM
aCTIeKTaM pa3lIMYHBIX BHJIOB UCKYCCTBA,

5) ¢pu3uvecKoro BOCHUTAaHUS: CPOPMUPOBAHHOCTh YMEHHUS
MPUMEHSTh MaTeMaTHUECKIE 3HAHHsI B UHTEpecax
3I0pOBOTO M 0€30IMacCHOT0 00pa3a JKM3HU, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/I0POBBIO (3I0pPOBOE MUTAHUE,
cOamaHCUpPOBAaHHBIN PEKUM 3aHATUN U OTIbIXA, PETyNIApHas
¢u3nveckas akTHUBHOCTH), GU3NUECKOE COBEPIICHCTBOBAHNE
MIPH 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIILHOM

TSI TebHOCTBIO;

6) TpyA0OBOTO BOCIIUTAHUS: TOTOBHOCTb K TPYAY, OCO3HAHUE
IIEHHOCTH TPYAO0JI00UsI, HHTEPEC K Pa3InuHbIM chepam
npodeccnoHaNbHOM e TeIbHOCTH, CBI3aHHBIM C
MaTEeMaTHKON U e€ MPUIIOKEHUSIMHU, YMEHUE COBEPILIATh

28



OCO3HaHHBIHN BBIOOP OyayIeit mpodeccuu U peaTn30BhIBATh
COOCTBEHHBIE )KU3HEHHBIE TUIaHbI, TOTOBHOCTH U
CIOCOOHOCTh K MaTeMaTu4eckoMy 00pa3oBaHUIO U
camM000pa30BaHMIO HA IPOTSHKEHUH BCEH KU3HHU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEILICHUH
IIPAKTUYECKHX 3a/1a4 MaTEMAaTUYECKON HAIIPABJICHHOCTH;

7) PKOJOTUYECKOTO BOCIIUTAHUS: CPOPMUPOBAHHOCTH
HKOJIOTUYECKOM KYIbTYphl, HOHUMaHHUE BIUSIHUSA
COLIMAJIbHOOKOHOMHMYECKUX MPOLIECCOB HA COCTOSIHUE
MPUPOJHOM U COLMANBHOM CPelIbl, OCO3HAHUE II100ATHLHOTO
XapakTepa 3KOJIOrMYeCKHX Mpo0IeM, OpUeHTAIHs Ha
IIPUMEHEHNE MAaTEMaTUUECKUX 3HAHUH IS pelIeHUs 3a1a4
B 00JIaCTH OKPYXKAIOLIEH cpelibl, INIAHUPOBAHUE IIOCTYIKOB
Y OLIEHKU MX BO3MOXKHBIX MOCJIEICTBUI AJIs1 OKpYXKaroIen
cpensl;

8) IIEHHOCTH HAYyYHOTO TTO3HaHUS: CHOPMHUPOBAHHOCTh
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHOMN MPAKTHKH,
MIOHMMaHHE MaTeMaTHYECKOM HayKH Kak chepbl
YEJIOBEUECKOU EATEIbHOCTH, 3TAIOB €€ Pa3BUTHUS U
3HAYUMOCTH I Pa3BUTHUS LIUBUIIN3ALINH, OBJIaICHUE
A3BIKOM MAaTEMATUKH U MaTEMAaTUYECKON KyJIbTYPOH Kak
CPEACTBOM MTO3HaHMS MUPA, TOTOBHOCTb OCYIIECTBIISATh
MIPOEKTHYIO U MCCIIE0BATENbCKYIO 1E€ATEIbHOCTD
WHAWBUYAJIHO U B TPYIIIE.

METAIIPEJIMETHBIE PE3YJIbTATDBI




OBnazieHue yHUBEPCAIbHBIMU MMO3HABATEILHBIMU
NIEUCTBUSIMMU:
ba3zosBrle Jornueckue AeCTBUA: BBIABIATE U

XapaKTepU30BaTh CYIIECTBCHHBIE MPU3HAKI
MaTeMaTHYeCKUX 00BEKTOB, MOHATHI, OTHOLICHUH MEXIY
MOHATUIMH, (HOPMYIUPOBATH ONPEEICHUS TOHATHI,
YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK KJIacCU(PUKALIUH,
OCHOBaHMS JJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTCPUHU
MIPOBOAMMOIO aHAIN3a; BOCIPUHUMATH, (DOPMYITHPOBATH U
PeoOpPa3OBBIBATE CYKICHHUS: YTBEPIUTEIBHBIE U
OTpULATCIIBHBIC, CANHUYHBIC, YACTHBIC U OGI_I_II/IG, YCJIOBHBIC;
BBISIBJISITH MATEMaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H
U IpOTUBOpeuHsl B (pakTax, JaHHBIX, HAOIIOEHUSIX U
YTBEPKACHUSX, IPeiaraTh KPUTEPUH 7Sl BBISIBICHUS
3aKOHOMEPHOCTEN ¥ MPOTHUBOPEUHIL; J€TaTh BHIBOJIBI C
MCIOJIb30BaHNEM 3aKOHOB JIOTUKH, TEAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIOUEHHUI MO
aHAJIOTUH; TPOBOJUTH CAMOCTOSTEIHHO JOKA3aTeIbCTBA
MaTeMaTHYECKUX YTBEPXKJICHHUH (TpsSIMbIE U OT IPOTHUBHOTO),
BBICTpauBaTh apryMEHTAUIO, IPUBOIUTH IIPUMEPEI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIICHUS U
BBIBOJIBI;, BRIOMPATh CIIOCO0 pelieHus y4eOHO! 3a1auun
(cpaBHUBATh HECKOJIBKO BAPUAHTOB PEIlIEHUs, BEIOUPATh
HauboJee MOAXOAAIIUI C yIETOM CaMOCTOATEIBHO
BbI/IETICHHBIX KPUTEPHUEB).

bazoBble riccnenoBarenbCKue ACUCTBUS: UCIIOIb30BATh

BOIIPOCHI KaK MCCIEA0BATEIHCKUI MHCTPYMEHT TTO3HAHMS,
(opMyIHpOBaTH BOMPOCHL, (PUKCUPYIOIIUE IPOTUBOPEUNE,
npobieMy, yCTaHaBIMBATh HCKOMOE U JaHHOE,
(GbopMHpPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO ITO3HUITHIO,
MHEHHE; TPOBOIUTH CAMOCTOSATEIBHO CIUTAHUPOBAHHBIN
AKCIIEPUMEHT, MCCIICIOBAaHNE TI0 YCTAHOBJICHUIO
0COOCHHOCTEH MaTEeMaTHYECKOT0 00BEKTA, SIBJICHU,
npoliecca, BBISBICHUIO 3aBUCUMOCTEH MEXy 00BEKTaMH,
SIBIIGHUSIMU, TIPOIIECCAMU; CAMOCTOSITEIEHO (hOPMYyITUPOBATH
0000111eHUS 1 BBIBOJIBI TIO pe3yJIbTaTaM MPOBEAEHHOTO
HaOII0ICHUsI, MICCIIEOBAHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIHTATOB, BBIBOJIOB M 000OIIICHHIA;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TPOIIECCa, a TAKIKE
BBIJIBUTAThH TIPETIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabota ¢ nHbOpManHEe: BBISBIATH AShUIIATHI

nHpOpMaINH, TaHHBIX, HEOOXOIUMBIX I OTBETA HA
BOIIPOC U JUISI pellICHHs 3a]1a4; BRIOMpaTh MH(OPMAIIHIO U3
MCTOYHHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CHCTEMaTU3HPOBATh U UHTEPIIPETUPOBATH UH(OPMALIHIO
Pa3IUYHBIX BUAOB U ()OPM IPE/ICTABICHNUS;
CTPYKTYPHUPOBATh HHPOPMAIIHIO, IPEJICTABIATE €€ B
pasnmuuHbIX (hopmMax, WILTFOCTPUPOBATH rpadUUECKH;
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OBnaneHnne yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
y4eOHBIMH JECHCTBUSMU: BOCIIPUHUMATH U (DOPMYITHPOBATH
CYXJICHHSI B COOTBETCTBUU C YCIOBUSIMH U HEISIMH
OOIIeHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY
3peHus B yCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 X0y pelIeHHs 3a7aui, KOMMEHTUPOBATh
MOJIYYEHHBIN pe3yNbTaT; B X0/ 00CYXICHUS 3a/1aBaTh
BOITPOCHI IO CYIIECTBY 00CYK/1aeéMON TEMBI, POOJIEMBI,
pelaeMoii 3a1a4u, BhICKAa3bIBaTh UJICH, HAIICTICHHBIC Ha
MOUCK PEIICHUSs], COTIOCTABIISATh CBOU CYKJICHHUS C
CYXJICHHUSIMH JIPYTHX YYaCTHUKOB JMAaora, 0OHapyKHUBaTh
pa3nuydue U CXOJCTBO MO3HIIHIA, B KOPPEKTHOH Popme
(dbopMyIUpoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;
MIPE/ICTaBIIATh PE3yNbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA,
UCCIIETOBaHMsI, IPOEKTA, CAMOCTOSTENIbHO BBIOUPATDH
(dbopMaT BBICTYIIEHHUS C YIETOM 3a]a4 MIPe3eHTAINH U
0COOEHHOCTEH ayTUTOPHH.




OBnaneHne yHUBEPCAIBHBIMU PETYSITHBHBIMU y4eOHBIMU
NIEUCTBUSIMMU:
Camoopranuzanus: COCTaBIATh IJ1aH, AITOPUTM PEIICHUS

3aJ1auu, BEIOUPATh CIOCO0 PEHICHHUs C YIETOM UMEIOIIUXCSI
pPECypCcoB B COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHHH C
y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HMHTEIICKT: BIAJACTh

HaBBIKAMU TIO3HABATENILHON peIIeKCHH KaK OCO3HAHUS
COBEpIIAEMbIX ACHCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX
pe3yIbTaToB, BIaJIETh CIOCOOAMU CAaMOIIPOBEPKH,
CaMOKOHTPOJISI ITPOLIECca U pe3yIbTaTa pelIeHus
MaTeMaTU4eCcKON 3a/1a4i; IPEIBUACTh TPYAHOCTH, KOTOPBIC
MOT'YT BO3HUKHYTb IIPH PEIICHUH 3a]1a4, BHOCUTD
KOPPEKTHUBHI B JICSITEIBHOCTh HA OCHOBE HOBBIX
00CTOSATENIBCTB, JaHHBIX, HAllICHHBIX OMMOOK, BBISBICHHBIX
TPYIHOCTEH; OLICHUBATh COOTBETCTBHE pe3yibTaTa el U
YCIOBHSIM, OOBSICHATH PUYUHBI JOCTHKEHHS UITH
HEIOCTHXEHUS PE3YJIbTAaTOB JESITEIbHOCTH, HAXOIUTh
omKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.
CoBMecTHas J1eSTeNbHOCTh: TOHUMATh U UCIIOJIb30BaTh

MpPEeUMYIIeCTBa KOMaHIHOW U UHAUBHUIYaIbHOM pabOThI IPH
pelIeHny yuyeOHbIX 3a/1a4, IPUHUMATh 11eJTb COBMECTHOM
NesITeNIbHOCTH, TUTAHUPOBATh OPraHU3ALNI0 COBMECTHON
paboTHI, pacrpeaessiTh BUIbI padOT, TOTOBAPUBATHCS,
o0CyKIaTh mpoIiece U pe3yabTaT paboTel, 00001IIaTh
MHEHUS HECKOJIBKHX JTFOJICH; y4aCTBOBATh B IPYIIIOBBIX
dbopMax paboTsl (00CyKIeHUSI, OOMEH MHEHUM, «MO3TOBBIE
HITYPMBI» U UHBIE), BBITOIHITH CBOIO YacTh PAOOTHI U
KOOPJIUHUPOBATH CBOU JEHCTBUS C IPYTUMHU WICHAMU
KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIa/1a B 00U
MPOJYKT MO0 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMHU
B3aUMOJICHCTBHA.

IMPEAMETHBIE PE3VYJIBTATBI

YUucma M BBIUMCIICHHS: OIICpHUPOBATH TMOHATUAMM!

HaTypaJbHOE, IIeJI0€ YHWCIIO, MCMHOJIb30BaTh MPU3HAKU
JEIMMOCTH IIEJIBIX YHCeN, Pa3NIo’KEHUE YHUClIa Ha TPOCThIE
MHOXKUTENIHN JI1 peUIeHUs 3a]ad; ONEepUPOBATH MOHSATHEM:
CTENEHb C palUdOHAJIBHBIM IIOKa3aTeJeM; OIEepUpPOBaTh
MOHATHSIMH: JIOTapu(M YUCIA, JECATUYHBIE U HATypallbHbBIE
Jorapu(Msl.

VYpaBHEeHUsI M HEpPABEHCTBA: NPUMEHSTH CBOWMCTBA
CTCTICHH I MPeoOpa3oBaHMsI BBIPAKCHHH, ONEPHUPOBATH

MOHATUAMU: TIOKA3ATCIbHOC YpPAaBHCHHUC U HCPABCHCTBO,

HaOmronenne u OLIEHKA
pe3yIabTaTOB paboThI Ha
MPaKTUYECKUX 3aHATHUSAX;
MpOBEpKa pE3yNbTaToOB
CaMOCTOSATEIbHON paboTHI;
OLICHKA YPOBHSA 3HAHUU
CTYIEHTOB Ha KOHTPOJbHO-
Y4EeTHOM 3aHATHH,
KOHTpOJIbHass ~ pabotra  TI0
pazneny
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pemaTb OCHOBHBIC THIIBI IIOKA3aTEJbHBIX YpPaBHEHUH H
HEPaBEHCTB; BBIMOJHATH MPeoOpa3oBaHUSl  BBIPAKCHHIA,
coZiepKalIux  Jiorapu(Mbl,  ONEPUPOBATH  MOHATUSIMHU:
Jorapu(pMHUECKOEe YpaBHEHHE M HEPABEHCTBO; HAXOJHUTh
peleHusl MPOCTEHIINX TPUTOHOMETPUYECKHX HEPABEHCTB;
OIIEPUPOBATh MOHATHSMMU: CUCTEMA JIMHEHHBIX ypaBHEHUH U
e€ pelleHue, UCIOoIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUN
IVl peIIeHUs] NMPaKTHUYECKUX 3a7ay; HAXOAWUTh PEIICHUs
MPOCTEUIINX CUCTEM U COBOKYIIHOCTEM palMOHAIbHBIX
yYpaBHEHHH W HEpPaBEHCTB; MOJEIHUPOBATh peaJIbHbIC
CHUTyallUl Ha S3bIKE airedpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHHsI, HEPABEHCTBA U CHCTEMBI 10 YCJOBHIO 3a/1auH,
UCCIIeIOBaTh IOCTPOCHHBIE MOJEIU C MCIOJIb30BaHUEM
ammapara aareOphbl.

@OyHKIMM W TpapUKH: ONEPUPOBATH IMOHATUAMU:
nepuoaudeckas (QyHKIMS, MPOMEXYTKM MOHOTOHHOCTHU
GyHKIMHM, TOYKH SKCTpeMyMa (YHKIIUU, HAuWOOJbIIee |
HauMEHblIee 3HA4eHUs  (QYHKUUM Ha  IPOMEXKYTKE,
UCTOJIb30BaTh UX JUIS UCCIEAOBaHMS (DYHKIUH, 3aJaHHON
rpaduKom; OIIEpUPOBAThH MOHATHSIMHU: rpaduku
MOKa3aTeabHOM, JOrapu(MUIECKOH U TPUTOHOMETPUUYECKHUX
¢byHKkuud, n300paxkaTb UX Ha KOOPJMHATHOW IUIOCKOCTH
UCMOJb30BaTh Ul pEIIEHUS ypaBHEHUH M HEPABEHCTB;
n3o0pakaTh Ha KOOPJAMHATHOW IUIOCKOCTH  Tpaduku
JMHEWHBIX ypaBHEHMH M MCIIOJIB30BaThb UX JJs PELICHUs
CHCTEMBbl JIMHEHHBIX YpPaBHEHUH; MCIOJIb30BaTh TIpapuKu
GyHKUIMN 711 KCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEN U3
APYTUX y4eOHBIX AUCIUILTUH.

Hauana MaremaTtudeckoro aHaiau3a: OIEPUPOBAThH
MOHATUSIMU:  HENpepbiBHAs  (QYyHKIUS,  [POU3BOJHAsS
(GyHKINH, HCIONB30BaTh T€OMETPUYECKUN U (PHU3HMUECKUI
CMBICII TIPOM3BOJHOM JUIS pELICHHs 33434, HaXOAUTh
IPOU3BOJHBIE  3JEMEHTApHBIX  (QYHKLUMH,  BBIYUCIATH
IIPOU3BOJIHBIE CYMMBI, IPOU3BEJECHUS, YAaCTHOTO (YHKIIHM;
UCIOJb30BaTh NPOM3BOJIHYIO Ul HCCIENOBaHUS (YHKLIHU
Ha MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl
UCCIIEIOBAaHUSI K TOCTPOEHHUIO TIpadUKOB; HCIONIb30BATh
MPOU3BOJIHYIO Ui HAXOXACHUS HAWIYy4dlIero peuieHus B
NPUKIAJAHBIX, B TOM WYHCJIE COLHUAIBHO-I)KOHOMHUYECKHUX,
3ajjayax; OINEpUpOBaTh MOHATUSAMH: TIepBOOOpasHas U
UHTErpajl, TOHUMAaTh T€OMETPUUECKUIN U (PU3NUECKUI CMBICIT
UHTErpaja; HaxoIuTb IEpPBOOOpPA3HblE  BJIEMEHTapHBIX
GyHKIMA, BBIMHCIATH WHTErpail mo ¢opmyne HproToHa—
JlefiOHuma; pemaTe NPUKIAIHBIE 3aJadd, B TOM YHCIIE
COIIMAJIbHO-9)KOHOMHUYECKOTO ¥ (DU3NYECKOTO XapakTepa,




CpeACTBaMHU MaTEMaTUYECKOr0 aHaN3a.

OnepupoBatb MOHSTHSIMHU: [VUTHHPUYECKAs
MOBEPXHOCTb, 00pa3yoIue HUIMHIPUIECKON TOBEPXHOCTH,
IWINHAP,  KOHHWYECKas  IOBEPXHOCTh,  OOpa3syromue
KOHUYECKOM MOBEPXHOCTH, KOHYC, chepuueckas
MOBEPXHOCTh; paclo3HaBaTh Teja BpamleHus (LHIUHAID,
KOHYC, cepa u map); 0OBICHATH CHOCOOBI TOJYYCHHS TEI
BpallleHUs; KJIacCU(PHUIMPOBATh B3aUMHOE PACIOJIOKEHUE
cepbl U TIIOCKOCTH; ONEPUPOBATH MOHATHSIMHU: LIAPOBOMN
CerMEHT, OCHOBaHHME CErMEHTa, BHICOTA CETMEHTa, IIapOBOM
CJIOM, OCHOBAaHHWE IIAPOBOTO CIIOS, BHICOTA ILIAPOBOTO CIIOS,
[IAPOBOM  CEKTOpP; BBIYHCIATH OOBEMBI W  TUIOMIAJA
MOBEPXHOCTEH TeNl BpallleHUs, TeOMETPUYECKHX Tel C
npuMeHeHueM  (GopMmys;  OmepupoBaTh  MOHSATUSMU:
MHOTOTPaHHUK, BINHMCAaHHBIM B cepy M OMHCAHHBIA OKOJIO
cheprl, cdepa, BOUCAHHAS B MHOTOTPAaHHUK WU TEJO
BpAIlIEHUS; BBIUYUCIATH COOTHOIICHHUS MEXAY IUIOIAIIMU
MOBEPXHOCTEH U 00BEMaMHM TMOAOOHBIX TeN; H300pakaTh
u3ydaeMmble (PUTYpbI OT PYKHM U C MPUMEHEHHEM MPOCTHIX
4epTEXHBIX ~ WHCTPYMEHTOB;,  BBHIMONHATH  (BBIHOCHBIC)
TUTOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:
BUJI CBEpPXY, COOKY, CHU3Y, CTPOUTH CEUECHHUS TeJl BPALCHUS;
U3BJIEKaTh,  HMHTEPOPETUPOBATH M  MPeoOpa3OBHIBATh
nH(OpPMALIMIO O  MPOCTPAHCTBEHHBIX TI'E€OMETPHUUYECKUX
durypax, MNpeICTaBICHHYI0 Ha 4YepTeXxax M PHUCYHKaX;
OTIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE; BHITIOTHATH
JCHCTBUS CIIOKECHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXKEHUS BEKTOpAa Ha YHCJIO, OOBSICHITh, KAKHUMHU
CBOWCTBaMH OHU  OOJANalOT, TMPUMEHSATH  MPABHIO
napajulefienunesaa; ONepupoBaTh MOHITHIMH: JE€KapTOBbI
KOOpJIMHAThl B MPOCTPAHCTBE, BEKTOpP, MOJYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJd MEXAY
BEKTOPaMH, CKaJIspHOE MIPOU3BEICHNE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI; HAXOUTH CYMMY
BEKTOPOB U IMPOU3BEICHHUE BEKTOPA HA YHUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKalsipHOE TIPOU3BENIEHUE, PACKJIAIbIBATh
BEKTOpP 1O JBYM HEKOJUIMHEAPHBIM BEKTOpaM; 3aJ1aBaTh
IJIOCKOCTh YpaBHEHHEM B JIEKapTOBOM CHCTEME KOOPJWHAT;
NPUMEHITh  TeoMeTpuyeckue  (akTsl Il pelieHus
CTEpEOMETPUYECKUX 3a/1ay, MPEANoIaraioiux HECKOJIbKO
IIaroB peIIeHMs, €CIM YCIOBUS NPUMEHEHHUs 3aJaHbl B
SIBHOM (hopMe; periaTh MpOCTEHIINE TEOMETPUICCKUE 3aaun
Ha MPUMEHEHHE BEKTOPHOKOOPAWHATHOTO METOMA; peIIaTh
3a/layd Ha J0Ka3aTelbCTBO MAaTEMAaTHYECKHX OTHOIICHUU U
HAXO0XJICHUE TEOMETPUUYECKUX BEIMYMH IO O00pas3laM WU
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AJIropuTMam, MpUMCHAA HU3BCCTHBIC MCTOJbLI IMPU PCHICHUU
CTAHAAPTHBIX MAaTCMAaTUYCCKUX 3a/lav; IPpUBOIUTH MPUMCPLI
MaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U IKU3HH,
pacrno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE;
NPUMEHSTh  TOJIyYEHHBIE ~ 3HAaHWA  HA  TPAKTHKE:
aHATM3UPOBaTh  peallbHblE CHTYyallMd ¥  NPHUMEHATH
W3yYeHHBIC TIOHATHS B TIPOIECCE TOWCKA  PEIICHUS
MaTeMaTHUYeCKH chopMyTUpOBaHHOM poOJIEMBlI,
MOZACIIMPOBATh PCAJIBHBIC CHUTyallUM Ha A3BIKC I'COMCTPHU,
HCCIICAO0BaTh IIOCTPOCHHLIC MOACIN C HUCHOJb30BaAHUCM
TEeOMETPUUECKUX TOHATUI W TeopeM, ammapara aireopsl,
pemaTh IPaKTHYeCKHEe 3aJaud, CBSI3aHHBIE C HAXOXJICHUEM
TE€OMETPUYCCKUX BEITHMYUH.




Pazpaboranku:

CIIK npemonasares  Pazanopa O.A.
CIIK npenopnasaresns 1 “Iyparnesa H.A.
CIIK npenonaparens B.K.K 7 - Tpummna H.B.

Pykosoaurens ofpazopaTennnoii nporpamMmel

CIIK mpenogasatens B.K.K C@?u“f d Anensxoea H.B.
T

IKcnepT W /

MLIT.
OpTraHH3alHA
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JIUMCT AKTYAJIN3AIINU
padoueii mporpamMmmMbl yueOHoro npeamera MaremaTuka

/11

HanmenoBanue
anemenTa OII,
paszaena, myHKTa

[IyHKT B mpenpiayiiein
penakuuu

IIyHKT ¢ BHECEHHBIMU
WU3MEHEHUSIMU

PexBu3utn
3acegaHus,
YTBEPAUBIIIETO
BHECCHUE
H3MEHEHHI




