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1 MACHIOPT PABOUYEH IMTPOI'PAMMBI YYEBHOTI'O ITPEJIMETA
MATEMATHUKA

1.1 Oobs1acTh NpUMEHeHHsI MPOTrPAMMBbI

Peanmzamust cpennero o6Omero oOpazoBanust B mpenenax OIl CIIO mo mporpamme
MOJATrOTOBKU CHENUAIMCTOB CpeaHero 3BeHa no cnenuainbHocT 34.02.01 cecTtpuHCckoe neno B
cootBeTcTBUM ¢ PI'OC CIIO no cnenuansHocTr 34.02.01 cecTtpuHCKOE A€N0, YTBEPKIAECHHOIO
npukazom MunoopHayku Poccun ot 04.07.2022 Ne 527 ¢ yuerom tpeboBanmii ®I'OC cpenanero
obmiero oOpa3oBaHUs, yTBepXkKIEHHOro mnpukazoM MunobpHayku Poccum ot 17.05.2012 Ne
413(8 pen. IlpukazoB MunoOpnayku Poccum ot 12.08.2022 Ne732) u denepanbHOU
obpazoBatenbHOi mporpammbl CIIO, yTBepxaeHHoW mpukazoM MuHoOpHayku Poccum ot
18.05.2023 Ne373.

1.2 O0masi xapakTepucTHKa y4eOHOro npeamera MaremaTuka

Marematuka CIy>KUT OMOPHBIM MPEAMETOM ISl U3YyUYEHHS] CMEKHBIX JUCHUIUIMH, a B
KHU3HU TI0CJIE IIKOJIbI pealbHOH HEOOXOAMMOCTBHIO CTAHOBUTCS HEMPEpPhIBHOE 00pa30BaHUE, UTO
TpeOyeT TOJHOIEHHOW 0a30Boil 001e00pa3oBaTeIbHON TMOATOTOBKM, B TOM 4YHCIE U
MaTeMaTHU4ecKod. DTO OOyCIIOBJIEHO TE€M, YTO B HAIIM JHHU PACTET YMCIIO CIEIHUATBLHOCTEH,
CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MAaTeMaTUKHU: W B cdepe dKOHOMHUKH, U B
Ou3Hece, U B TEXHOJIOTMYECKUX OOJIACTAX, W JIake€ B TYMaHHMTapHBIX cdepax. Takum obOpazom,
Kpyr OoOydYaromuxcs, s KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM TPEAMETOM,
CYILIECTBEHHO PACIIUPSETCS.

[IpakTudeckas Moiae3HOCTh MATEMATHKH O0YCIIOBIIEHA TEM, UTO €€ MPEAMETOM SBIISIFOTCS
(GbyHIaMeHTalIbHbIE CTPYKTYpPbl HAIllErO0 MUpA: MPOCTPAHCTBEHHBbIE (POPMBI M KOJUYECTBEHHBIE
OTHOIIIGHUSI OT TMPOCTEHIINX, yCBAaMBAEMBIX B HEMOCPEICTBEHHOM OIBITE, JO TOCTaTOYHO
CIIOKHBIX, HEOOXOAMMBIX JJISl Pa3BUTUS HAYYHBIX U TE€XHOJIOTMUYECKUX ujeil. be3 KOHKpeTHbIX
MaTEeMaTHYECKUX 3HAHUU 3aTPyJAHEHO MOHMMAaHWE MPUHIMIIOB YCTPOWCTBA U HCIIOJIb30BAHUS
COBPEMEHHOM TEXHHMKH, BOCHPHUATHE W HHTEPIpPETAIUs Pa3HOOOpa3HOW  COIMAIBLHOM,
HSKOHOMHYECKOU, MOTUTHYECKON HH(popManuu, Manod(deKkTrBHa MMOBCETHEBHAS MPaKTHUECKas
nesTenbHOCTh. KakaomMy 4YenoBeKy B CBOEM KH3HU MPUXOAUTCA BBIMOIHATH JOCTATOYHO
CIIO)KHBIE PAcCU€Thl M COCTABIISATH HECIOXKHBIE AJITOPUTMBI, HAXOIUTh HYXHBIE (DOPMYIBI H
NPUMEHATh UX, BIAJETh MPAKTUUECKUMH NpUEMaMU TEOMETPUUYECKHX HU3MEpPeHHd U
MOCTPOCHUMN, YUTATh MHPOPMAIUIO, MIPEICTABICHHYIO B BUIY TaOJHIl, AUarpaMM H TpaduKoOB,
KUTb B YCIIOBUSIX HEOIpPENeIEHHOCTH W TOHMMATh BEPOSTHOCTHBIA XapakTep ClIydyailHbIX
coOpiTuii. OTHOBPEMEHHO C pacHIMpeHueM cdep MPUMEHEHUsS MaTEeMaTHKH B COBPEMEHHOM
oOmiecTBe Bc€ OoJiee BaXKHBIM CTAHOBUTCSI MATEMAaTUYECKUI CTUIIb MBILIUIEHUS, TPOSIBIISIIOIIMICS
B OTpeJIeNIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoiiecce n3ydyeHns MaTeMaTHKU B apceHal MPUEMOB
Y METOJIOB MBIIIJICHHUS YeJIOBEeKa €CTECTBEHHBIM 00pa30M BKIIOYAIOTCS MHIYKIUS U JETyKIHS,
0000IIeHNe W KOHKpPETH3aIus, aHalW3 W CHHTE3, KIacCUpUKalusg ¥ CUCTeMAaTH3aINs,
abctparupoBanue u aHanorus. OOBEKTHI MaTeMaTHYECKHX YMO3AaKIIOUEHUH, MNpaBHia HUX
KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTHUECKHUX MOCTPOCHHI, CTIOCOOCTBYIOT BBIPAOOTKE
yMeHHusT (opMyIHpoBaTh, OOOCHOBBIBaTb W JOKa3bIBaTh CYXKICHHS, TEM CaMbIM pa3BHBAIOT
JIOTUYECKOe MbINUICHHe. MaTeMaTuke MNPUHAMICKHUT Beaylias poilb B (OPMUPOBAHUU
ITOPUTMHYECKON KOMIIOHEHTHI MBIIIJICHUS. U BOCIIUTAHUM YMEHUU JeMCTBOBATH MO 3aJlaHHBIM
aJIIrOpUTMaM, COBEPIICHCTBOBATh M3BECTHBIC M KOHCTPYHPOBATh HOBBIC. B mpoiiecce perieHus
3aJ1a4 — OCHOBHOM y4eOHOI1 1eATeIbHOCTH Ha YPOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TBOPUECKAs U
MPHUKJIAaTHAS CTOPOHBI MbIieHus. OOydeHne mareMaTuke Ma€T BO3MOXKHOCTh Pa3BUBATH Y
00ydJaronmxcsi TOYHYI0, pallMOHAIbHYI0 ¥ HHPOPMATUBHYIO pPedb, YMEHHE OTOMpaTh Hamboee
MOIXOJISIINE S3bIKOBBIC, CHMBOJIMYECKUE, TpaduuecKkue CpecTBa ISl BRIPAKEHUS CYXKIACHUN U
HarJsiIHOTO WX mpexacTaBieHus. HeoO0XoAMMBIM —KOMIIOHEHTOM OOLIed KyJIbTypbl B
COBPEMEHHOM  TOJIKOBAaHMU  SIBISIETCSl  O0INee 3HAKOMCTBO C  METOJaMH  TO3HAHHSA



JNEUCTBUTEIBHOCTH, IIPEACTABICHHE O MpPEIMETe M METOAEC MAaTEeMaTUKH, €ro OTIUYMS OT
METOJIOB €CTECTBEHHBIX U TYMaHUTAPHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHHS] MATEMaTUKU JUIS
pelieHus. Hay4YHbIX M NPUKIAJHBIX 3a1ad. TakuM oOpazoMm, mareMaTHYeckoe OOpazoBaHHE
BHOCUT CBOM BKJaa B (GopMUpOBaHHE OOIIeH KylbTypbl 4esloBeka. M3yueHne mareMaTuku
CIOCOOCTBYET 3CTETUYECKOMY BOCIHMTAaHHUIO YEJIOBEKa, TMOHUMAHUIO KpPacoThl M M3SIIECTBa
MaTEeMaTHYeCKUX PacCyXJIEHUH, BOCHPUSATUIO TE€OMETPUUECKHX (OpPM, YCBOCHHIO UICH
CUMMETPHH.

1.3 llesin u3yyenusi yueOHoro npeamera Maremaruka

[IpuoputeTHbiMu  1edsiMH  OOyYeHHsT MaTeMaTUKe  SBISIOTCA:  (OPMUPOBAHUE
HEHTPAIBHBIX MATEMAaTHYCCKUX TIOHATHH (YUCIIO, BEIWYHMHA, TeoMeTpuueckas ¢urypa,
MEPEeMEHHas1, BEPOSITHOCTh, (PYHKIIHS), 00€CIIEUNBAIOIINX TPEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTD
MaTeMaTUYeCKOro 00pa3oBaHUsl 00YyJarONTUXCs; TIO/IBEICHUE 00YUYaIOIMNUXCsl HA JTOCTYITHOM JIJIst
HUX YpPOBHE K OCO3HAHHUIO B3aMMOCBSI3M MAaT€MAaTUKH W OKPYXAIOLIEr0 MHpa, MOHUMaHUE
MaTeMaTUKH KaK 4YacTh OOIed KyJIbTyphl UYEOBEYECTBA; Pa3BUTHE HHTEIICKTYalIbHBIX |
TBOPUYECKUX CHOCOOHOCTEHW O0ydarouuxcs, MO3HABATEIbHON aKTUBHOCTH, HCCIEIOBATEIbCKHIX
YMEHUW, KPUTHYHOCTH MBIIIJIEHUS, HHTEpeca K HW3YYEHUI0O MaTeMaTuku; (OpMHpPOBAHUE
(GYHKIIMOHATBPHOW MaTeMaTHYeCKOH TPaMOTHOCTH: YMEHHs pacloO3HaBaThb MaTeMaTHYeCKHe
aCTMEeKThl B PEAJbHBIX KU3HEHHBIX CHUTYalUSIX W MPH U3YYCHHUH JAPYTHX y4EeOHBIX MPEIMETOB,
MIPOSIBIICHUS] 3aBUCHMOCTEH U 3aKOHOMEPHOCTEH, (OpMyIUpPOBaTh MX Ha SI3bIKE MAaTEMAaTHKH U
co371aBaTh MAaTEMAaTHYECKHE MOJENH, MPUMEHSATh OCBOCHHBINM MaTEMaTHYECKUW ammapar Jist
pelieHusl NPaKkTUKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATh U OLICHUBATh MOJYUYECHHbBIC
pe3yJIbTaThI.

1.4  Mecto yueoHoro npeamera Marematuka B crpykrype IHHIICC3:

VY4yeOnbiii npenmer MaremaTuka sBISeTCS Y4YeOHBIM MpeIMeTOM 00s3aTelbHON
npeameTHoi obnactu «Marematuka u uHpopmarukay GI'OC cpeanero oOmiero o0pa3oBaHusl.

B yue6noM mnane [MIICC3 yuebnsiii npeqmer OVYIL.04  Marematnka BXOJUT B COCTaB
o0mux  0o0meoOpa3oBaTelbHbIX YYEOHBIX MPEIMETOB, (OPMHUPYEMBIX M3 00s3aTENbHBIX
npeameTHbIx obmacteit ®I'OC cpexnero oOmiero obpazoanus. [Ipu 3ToM M3yueHue mpeameTa
NPeIyCMOTPEHO Ha MNPO(UILHOM YpOBHE M HAINPaBICHO HA JOCTHKEHHE JIMYHOCTHBIX U
METAaNpeIMETHBIX  pe3yJbTaTOB OOYy4YEeHMs, BBIOJIHEHWE TpeOOBaHMI K TNpPEAMETHBIM
pe3yabTataM 00y4eHusl.



2 IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IPEIMETA
MATEMATHUKA

JIMHHOCTHBIE PE3YJIBTATHI

B pesynpraTe m3yueHus MaTeMaTUKH Ha YPOBHE CpEIHEro ooOuiero oOpa3oBaHus y
oOyuarorerocst OyryT c(OpMHPOBAHBI CIETYIOIINE TUIHOCTHBIE PE3YIIbTATHI:

1) rpakIaHCKOrO  BOCHUTaHMS:  C(OPMHPOBAHHOCTh  TPAKIAHCKOM  MO3ULUHU
oOyyaromerocsi Kak akTHBHOTO W OTBETCTBEHHOTO WJIEHAa POCCHHCKOTO  OOIIecTBa,
MPE/ICTaBJICHUE O MAaTeMaTUYEeCKMX OCHOBaX (YHKIIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYP,
SIBJICHUM, TIPOLEAYp TpakIaHCKOro oOmiecTtBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHue
B3aUMOJICHICTBOBaTh C COLMAJIbHBIMM HHCTUTYTAMM B COOTBETCTBUUM C HMX (DYHKUUAMH U
Ha3HAa4YCHHEM,;

2) [aTpUOTHYECKOIO BOCHMTAHUA: C(HOPMHUPOBAHHOCT POCCUHCKONW TI'paXkJAaHCKOM
UJCHTUYHOCTH, YBa)KEHUS K MPOIUIOMY U HACTOSIEMY POCCHUICKOM MaTeMaTHUKH, LIEHHOCTHOE
OTHOLIEHHE K JJOCTHKEHHUSIM POCCUICKMX MaTEeMaTHKOB M POCCHUICKON MaTeMaTHYECKON LIKOJIBI,
UCIIOJIb30BaHUE 3TUX AOCTHKEHHUH B APYTHX HayKaxX, TEXHOJOIHSX, chepax IKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSA: OCO3HAHUE JYXOBHBIX LIEGHHOCTEH pOCCUICKOTO
Haposa, c¢(hOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOrO IOBEJECHHUS, CBSI3aHHOIO C
IIPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUM HAyKH U JEATENbHOCTBIO YYEHOrO, OCO3HAHME
JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTOHYMUBOTO Oy IyIIEro;

4) 5CTETHMYECKOTO BOCIMTAHHUA: ICTETUUECKOE OTHOIIEHUE K MHUPY, BKIIOUAsl ACTETUKY
MaTeMaTHUeCKUX  3aKOHOMEpHOcTel,  OOBEeKTOB,  3ajgady,  pelleHHH,  pacCyKIeHHH,
BOCIPUUMYHMBOCTb K MaTEMaTUUYECKUM acClIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBa;

5) ¢usnueckoro BocnuTaHus: c(HOPMUPOBAHHOCT YMEHUS NPUMEHATh MaTeMaTU4eCKHe
3HAHUS B MHTEpECcax 3/0pOBOr0 M 0e30MacHOro odpasa KM3HM, OTBETCTBEHHOE OTHOUICHUE K
CBOEMY 3J0pOBBIO (370pOBOE€ TNHTaHHE, COAJAHCHUPOBAHHBIA PEXKUM 3aHATHH M OTAbIXA,
perynsipHasi (uU3MUECKass AaKTHBHOCTH), (PH3MUECKOE COBEPIICHCTBOBAHHE TMIPH 3aHATHIX
CIIOPTUBHO-0370POBUTEIBHON NEATENBHOCTHIO;

6) TpyZIOBOrO BOCHUTAHMS: TOTOBHOCTh K TPYZAY, OCO3HAHUE LIEHHOCTH TPYHOIHOOMS,
MHTEpEC K Pa3InYHbIM chepaM NpodecCHOHATBHON eATeNbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOM
u e€ MNPWIOKEHUSIMHM, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oyaymiedl npodeccun u
peanu30BBIBaTh  COOCTBEHHBIE JKM3HEHHbIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCcKOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO Ha MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh
K aKTUBHOMY YYaCTHIO B PEIIEHUU NPAKTUYECKUX 337a4 MaTEMAaTUYECKOM HaIllpaBI€HHOCTH;

7) SKOJOTHMYECKOro BOCIUTAHUA: C(HOPMUPOBAHHOCTb HKOJOTMUECKOW KYJIBTYpBI,
MOHMMAHUE BIIMSHUSA COLUAIbHO-IKOHOMUYECKMX IIPOIIECCOB Ha COCTOSHUE HPHUPOIHON U
COLIMAJILHOW Cpeibl, OCO3HAHMUE ITI00AIILHOIO XapaKTepa 3KOJIOTMYECKUX MpoOieM, OpUeHTAIUs
Ha MpUMEHEHHe MaTeMaTHUeCKUX 3HAHWM JUIs pelieHus 3a7a4d B 00JIaCTH OKpY’Karolleil cpejpbl,
IUTAHUPOBAHME MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCIEACTBUI ISl OKPYKAIOILIEH Cpeibl;

8)  ILEHHOCTH  HAy4yHOro  IO3HAHUA:  C(HOPMUPOBAHHOCTH  MHPOBO33PEHMS,
COOTBETCTBYIOILIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKd U OOIIECTBEHHOH NpaKTHKH,
[IOHUMaHME MaTeMaTU4YeCKOM HayKM Kak c(epbl 4YeJOBEYECKOM JesTelNbHOCTH, J3TaloB €&
pa3BUTUS W 3HAYMMOCTH JJI DPAa3BUTHS LMBWIN3ALMH, OBJIAJICHUE SI3BIKOM MAaTEMaTHUKU U
MaTeMaTHYeCKOW KyJIbTypoll Kak CpEJICTBOM IIO3HAHUS MHpa, T'OTOBHOCTb OCYILECTBIISATh
IIPOEKTHYIO U MCCIIEN0BATENBCKYIO I€ATENbHOCTh MHANBUYAJIbHO U B IPYIIIIE.



METANPEIMETHBIE PE3YJIbTATBI

B pesynbraTte ocBoeHHMs mporpamMmbl IO MaTEMaTHKE HAa ypOBHE OCHOBHOI'O OOILIEro
oOpazoBanust y oOydwaromerocs OynyT c(hOpMHpPOBaHbI MeETalpeAMETHbIE PEe3yJbTaThl,
XapaKTEPU3YIOIIUECS  OBJIAJCHUEM  YHHUBEPCAJIbHBIMU  IIO3HABATECIIBHBIMH  JIEWCTBUSIMU,
YHUBEPCAJIbHBIMU KOMMYHHMKAaTUBHBIMUA JCHCTBUAMM M YHUBEPCAIbHBIMU PETYJISATUBHBIMU
neiicrBusimu. [lo3HaBaTenbHbIE YHUBEpCAIbHBIE YUeOHbIE EHCTBHSL.

OBiajeHHe YHMBEPCAJIbHBIMHU MO3HABATEIbHBIMM e CTBUSIMU:

ba3oBble noruueckue AeUCTBUSA: BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE PU3HAKI
MaTeMaTHYECKUX OOBEKTOB, IOHATHH, OTHOIIEHUH MEXIy MOHATUAMH, (OPMYIHPOBATH
OTpe/eNIeHUs] TOHATUN, yCTaHABIUBATh CYIIECTBEHHBIH MPHU3HAK KiIacCU(UKAIMKU, OCHOBAHUS
e 00OOINEeHMsT M CpaBHEHMs, KPUTEPUM MPOBOJUMOIO aHajM3a; BOCIHPUHHMATH,
dbopMynupoBaTh M NpeoOpa3oBbBIBATh CYXJACHUSA: YTBEpPAWUTEIbHbIE W  OTpPULIATENIbHBIE,
€IMHUYHbIE, YacTHblE M OOILME, YCJIOBHBIE; BBIABIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M U NPOTUBOpeUns B (pakTax, JaHHBIX, HAOIIOJEHUSIX U YTBEPKACHUAX, IpeAIaraTh
KpUTEpUU JJI  BBIABICHUS 3aKOHOMEPHOCTEM M NPOTHUBOPEYMH; JENIaTh BBIBOABI C
UCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEOYKTHBHBIX M HHAYKTHBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTHUHU; IPOBOJUTH CAMOCTOSITEIBLHO JOKAa3aTEJIbCTBA MAaTEMAaTHUECKUX
yYTBEp:KJIeHUH (IpsAIMBbIE M OT MPOTHUBHOI'0), BEICTPAUBATh apIyMEHTALUIO, IPUBOAUTE IPUMEPHI U
KOHTpIpUMEphl, 000CHOBBIBATH COOCTBEHHBIE CY>KJACHUS U BBIBOJBI; BEIOMPATh CIIOCO0 peIIeHus
yueOHOM 3ajmaunM (CpaBHUBaThb HECKOJBKO BApUAHTOB pEIICHUs, BBIOMpaTh Hauboiee
NOAXOMAIMM ¢ y4éTOM  CaMOCTOSTEIBHO  BBIJCJIIEHHBIX  KpuTepueB).  ba3oBble
UCCJIEIOBATEIbCKUE ACUCTBUA: MCIOIb30BaTh BOIPOCHI KAaK HMCCIENOBATEIBCKUI MHCTPYMEHT
MO3HaHUs, POPMYJIMPOBATH BOIPOCHI, (PUKCHUPYIOLIHE TPOTHUBOPEUHE, TPOOIeMy, yCTaHABINBATh
UCKOMOE M JlaHHOe, (OpPMHPOBATH THIIOTE3Y, ApryMEHTHPOBATh CBOIO IO3UIMIO, MHEHUE,;
IIPOBOAMTH CaMOCTOSITENIBHO CIJIAHUPOBAHHBINA SKCIEPUMEHT, MCCIEA0BaHNE IO YCTaHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SBJICHUS, NPOLIECCa, BBISIBICHUIO 3aBUCUMOCTEH
MEXIy OOBEKTaMH, SIBICHHSIMH, MPOIECCaMH; CaMOCTOSATENEHO (POPMYITHPOBATh 0000IICHUS U
BBIBOJBl 10  pe3yjbTaTaM MPOBEAEHHOTO  HAONIONEHHs, HWCCIICAOBAaHUs, OICHUBATh
JIOCTOBEPHOCTh ~ IOJIYYEHHBIX pPE3YyJbTaTOB, BBIBOJOB U OOOOLIEHMI; MPOrHO3HPOBATH
BO3MO>KHOE pa3BUTHE NPOIECCA, @ TAKXKE BBIIBUTATh MPEAIOJIOKEHNS O €r0 pa3BUTUH B HOBBIX
ycnoBusix. Pabota ¢ undopmarmeii: BoIABIATh AePUIUTH HHGOPMAIIUH, JaHHBIX, HEOOXOJUMBIX
IUIE OTBETa HAa BOMPOC WM JJIS PEIIeHHs 3aJadyd; BHIOMpaTh MHOOPMAIMIO W3 HCTOYHHKOB
pasIMYHbIX THUIIOB, AHAJIM3UPOBATh, CUCTEMATU3MPOBATH W HHTEPIPETUPOBATH HH(POPMALUIO
Pa3IMyYHBIX BUJIOB U (pOpPM MpeACTaBIECHUS; CTPYKTYPUPOBaTh HH(GOPMALIUIO, IIPEICTABIATH €€ B
pasn4HbIX (OpMax, WIIOCTPUPOBATh I'papUUECKH; OLEHWBATh HAAEKHOCTh MH(pOpMALUU 110
CaMOCTOSITENTFHO C(POPMYITHUPOBAHHBIM KPUTEPUAM, CHOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

OBiageHHe YHHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH Y4YeOHbIMHM [elCTBUSIMU:
BOCIPUHUMATh U (POPMYITHPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUSMHU M IENIIMU OOILIEHUS,
SICHO, TOYHO, IPAaMOTHO BBIpaKaThb CBOIO TOUKY 3PEHHsSI B YCTHBIX M IMUCHBMEHHBIX TEKCTaXx,
JaBaTh MOSCHEHUS 10 XOJly PEIICHMS 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHbIA Pe3yJIbTaT; B X0JI€
oOCY>XJIEHHsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOW TeMbl, MPOOJIEMBI, pelaeMoi
3a/1auy, BBICKA3bIBaTh WJICU, HAIIEJICHHbIC HA MOUCK PEIICHUS], COMOCTABISATh CBOU CYXIACHUS C
CYXKICHUSIMH JPYTHX YYacCTHHUKOB JHAllora, OOHApYXUBAaTh pa3iHyue M CXOJCTBO MO3UIMI, B
KOppeKTHOH ¢opme (OpMyIHUpPOBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS; MPEACTABIATh
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pe3yabTaThl pELICHUs 3aJadd, OKCIEPUMEHTa, HCCIEAOBaHUA, IIPOCKTa, CaMOCTOSTEIIBHO
BBIOMpATH (OPMAT BBICTYIJICHUS C YIETOM 3aj1a4y MPE3eHTAUN U OCOOCHHOCTEH ayAUTOPHH.

OBi1ageHne YHMBEPCAJIBbHBIMHU PeryJsiTHBHBIMYU Y4eOHBIMU AeiiCTBUAMM:
CaMoopranuM3anmsi: COCTaBJIATh IUIAH, AJITOPUTM pEIIEHHs 3aJauu, BbIOUPATh
CIoco0 pemeHus ¢ y4€TOM MMEIOUIMXCS PECypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUI ¢ yu€TOM HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHATIbHBIN MHTEIJIEKT: BJIaJ€Th HAaBbIKAMU [T03HABATEIIbHOMN
pediiekcun Kak OCO3HAaHUSl COBEPLIAEMBIX JAEHCTBHM M MBICIUTENBHBIX IPOLECCOB, HX
pe3yJIbTaToB, BJAJETh CIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJIL Hpoliecca W pe3ysbTara
peleHuss MaTeMaTHYeCKO 3a7auu; MpeIBUAETh TPYIHOCTH, KOTOPble MOTYT BO3HHUKHYTh IpU
pElIeHNU 3aJaul, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JIAHHBIX, HAalIGHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH; OLlEHUBATh COOTBETCTBHE pe3yibTaTa
LEeJIN U YCIOBUSAM, OOBSCHATh INPUYUHBI JOCTM)KEHUS WIM HEJOCTH)KEHUS pe3yJIbTaToB
NeSTeNbHOCTH, HAXOUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1esITeJILHOCTD: TIOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAHHON U
WMHIUBHIYalbHOW pabOThl MpU peIIeHHH YYeOHBIX 3a/a4, NPUHAMATH IIeJb COBMECTHOU
JeSTeNbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOH paboOThI, paclpenessTh BHUIbl paldoT,
JIOTOBApHBATHCS, OOCYKIATh TMPOIECC W pe3yibTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIO/Iel; y4acTBOBaTh B IPYMIOBBIX GopMax paboTsl (00cykIeHus, 0OMEH MHEHHMH, «MO3TOBBIE
IITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl MU KOOPAMHUPOBATH CBOM JIEHCTBUS C
APYTUMH 4IEHAMHM KOMAaH[bl, OLEHHMBATh KayeCTBO CBOETO BKJI3Ja B OOIMIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOACHCTBHSL.

INPEJIMETHBIE PE3YJIBTATDBI

Uucia ¥ BBIUKCICHUA: ONEPUPOBATH IMOHATHAMU: HATypallbHOE, LEJI0€ YHUCIIO,
HCIIOJIB30BAaTh MIPU3HAKU JEIMMOCTH LIEJIBIX YUCEN, PA3JIOKEHUE YHUCIIA HA IPOCThIE MHOKUTEIU
JUIsL pelleHus 3aJad; OIEPUPOBATh IIOHATHUEM: CTENEHb C palUOHAIbHBIM I1I0KA3aTENIEM;
OINEepUPOBATh MOHATUSAMU: JorapudM 4Kcia, 1eCATUUHbIE U HaTypalbHbIE JIOrapu(pMBI.

VYpaBHEHHsI M HEPaBEHCTBAa: INPUMEHATh CBOWCTBA CTENEHH JUIS TpeoOpa3oBaHUs
BBIPQ)KECHMI, OINEpUPOBATh MOHATUAMU: II0KA3aTEIBHOEC YPAaBHEHHE M HEPABEHCTBO, pEIIaTh
OCHOBHBIE THITBl TIOKA3aTEJIbHBIX YypaBHEHWH W HEPABEHCTB; BBIMOJHATH MNpeoOpa3oBaHUsS
BBIPXEHUH, ColepKaIuX JIorapuMbl, ONIEPUPOBATH MOHATHAMU: JIOTapru(PMHUIECKOe ypaBHEHNE
U HEPABEHCTBO; HaxOJUTb PELICHHUS MPOCTEUIINX TPUTOHOMETPUYECKUX HEPABECHCTB;
ONEPUPOBATH MOHATUSAMHU: CUCTEMA JIMHENHBIX YPABHEHUH U €€ pelIeHUe, UCII0JIb30BaTh CUCTEMY
JIMHEHHBIX YPABHEHUM U pEUICHUS IPAKTUYECKUX 3a]ad; HaXOAUTh PELICHUs IMPOCTEHIIHNX
CUCTEM M COBOKYITHOCTEH DPALMOHAJIBHBIX YPABHEHUN M HEPABEHCTB; MOJEINPOBATh PEAIbHBIE
CUTyallul Ha SI3bIKE aJreOphl, COCTABIATh BBIPAXKEHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110
YCIIOBHIO 3a]1a4H, UCCIIE0BATh IOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHNEM allapara aareopsl.

@OyHKIMH ¥ rpaduKy: ONepUPOBATh MOHATHIMU: TEpHOAMUEcKas (PyHKIHS, TPOMEKYTKU
MOHOTOHHOCTH (YHKIMH, TOUKH IKCTpeMyMa (yHKIUHU, HauOoJblliee ¥ HaMEHbIlIee 3HAYCHUS
(GYHKIMU Ha TPOMEXKYTKE, MCIIOIB30BaTh UX JUIS MCCIeNOBaHUs (QYHKINH, 33JaHHON TpaduKom;
OIIEpUPOBaTh MOHATUAMU: IPAPUKH NOKA3ATENBHOM, JTOrapu(PMUIECKON U TPUTOHOMETPUUECKUX
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byHKIMH, w300pakaTh WX HA KOOPAWHATHOW TIIJIOCKOCTH W HCIHONB30BaTh [UISl PEIICHUS
YpaBHCHHU W HEPABEHCTB; W300pakaThb HAa KOOPJWHATHOW IUIOCKOCTH TpadUKH JIMHEHHBIX
YpaBHEHUN M MCMOJIB30BATh UX JJIsl PEHICHUS CUCTEMbI JMHEHHBIX ypaBHEHUM; HMCIOJIb30BAThH
rpagukd  (QyHKIUN 1T WCCIIEOBAHUS TPOIECCOB M 3aBHCHUMOCTEM W3 JPYrHUX YYEOHBIX
JTUCIUTUIHH.

Haganma maTemMaTHueckoro aHalid3a: ONEPHPOBATH TMOHATHUSMU: HEMpepbIBHAS (YHKITHS,
pou3BOIHAS (YHKIIHH, UCIIOIB30BATh TEOMETPUUYECKUN U PUINIECKUI CMBICIT POU3BOTHOM ISt
pelIeHus 3a/1a4; HAaXOIUTh MPOWU3BOJHBIC JJICMEHTAPHBIX (DYHKIUH, BBIYUCISITH MPOU3BOIHBIC
CYMMBI, MPOU3BEICHHUS, YaCTHOTO (DYHKIMH; HMCIONB30BATh MPOU3BOTHYIO JUISI HMCCIIECIOBAHUS
(GyHKIIMM Ha MOHOTOHHOCTH M DJKCTPEMYMBI, NPHUMEHSITh PE3yJbTAaThl WCCICIOBAHUA K
MMOCTPOCHHUIO TPa(hUKOB; UCTIOIH30BATh MMPOU3BOIHYIO JUTSI HAXO0XKICHUS HAMITYUIIIETO PEIICHUS B
MPUKIAIHBIX, B TOM YHCJE COIMATbHO-DKOHOMHYECKHX, 3aJadyax; OMNEPUpPOBATH TOHITHIMHU:
nepBooOpa3Hasi U WHTErpaj, MOHUMATh T€OMETPUYECKHH W (PU3WYECKUN CMBICT HHTErpana;
HaXOAUTh TepBOOOpa3HbIe dJIEMEHTApHBIX (YHKIUI, BBIYUCIATH HMHTErpail 1o Qopmyie
Hrrotona—Jleitbauia; pemars MpUKIAIHBIE 33/1a41, B TOM YHCJIE COIMATbHO-9KOHOMUYECKOTO U
(bu3NYECKOro XapakTepa, CpeICTBAMU MaTeMaTUYECKOTO aHaIH3a.

OrnepupoBaTh MOHATHSAMU: IIMIHHIPUIECKAS TTOBEPXHOCTh, 00pa3yIOIIHNe IIUITHHAPUIECKON
MOBEPXHOCTH, IWIMHIpP, KOHUYECKash MOBEPXHOCTh, 0Opasylollie KOHHUYECKON MOBEPXHOCTH,
KOHYC, chepudecKkas MOBEPXHOCTh; paclo3HaBaTh Tejla BpalleHus (IMUIUHApP, KOHYC, chepa u
map); OOBICHATH CIOCOOBI TMOJYYeHHs TN BpalleHHs; KiIacCU(UIUPOBATh B3aMMHOE
pacnosoxenue chepsl U MIOCKOCTH; ONEPUPOBATH MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE
CEerMeHTa, BBICOTAa CETMEHTa, IIAPOBOM CIIOM, OCHOBAHME LIAPOBOrO CJIOS, BBICOTA ILIAPOBOTO
CIIOSl, IIAPOBOM CEKTOp; BBIYUCIATH OOBEMBI W IUIOMIATM IOBEPXHOCTEH TeJN BpalICHHUS,
TEOMETPUUYECKUX Tel C NpUMEHEeHUueM (QOopMyJ; ONepUpoBaTh MOHATHSIMH: MHOTOTPAaHHUK,
BIIMCAHHBINA B cepy U ONMUCAHHBIA OKOJIO cdepsbl, chepa, BIUCAHHAS] B MHOTOTPAHHUK WJIH TEJO
BpAIIICHUST; BBIYHUCIISATH COOTHOIIEHUS MEXKIY TUIOIMIAIMHU TTOBEPXHOCTEH U 00BEMaMH TTOJOOHBIX
Ten, u300paxkaTh u3y4yaemble (GUTYpPHl OT PyKH M C TPUMEHEHHEM TMPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB; BBINIOJHATH (BBIHOCHBIC) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX
¢buryp: BHUI CBepxy, COOKy, CHH3Y, CTPOUTH CEUYEHHs] TeJ BpaIlCHUs, W3BICKATh,
HHTEPIIPETHPOBATh W MPEOOPa30BBIBATh MH(DOPMAIMIO O TPOCTPAHCTBEHHBIX T'€OMETPHUSCKUX
¢durypax, NpenCTaBICHHYIO Ha 4YepTekaxX M PHCYHKax; ONEpUPOBATh TOHSATHEM BEKTOP B
MIPOCTPAHCTBE; BBITIOJHATH JIEUCTBHS CIOKEHUS BEKTOPOB, BHIUUTAHUS BEKTOPOB U YMHOXKCHHS
BEKTOpa HA YHUCJIO, OOBSICHATh, KAKUMU CBOHCTBAMH OHH OOJIQJar0OT; NPHUMEHSTH IPABUIIO
napajuieJenuIeaa; oneprupoBaTh NOHITHAMU: JEKAPTOBBI KOOPAUHATHI B MMPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpAa, pPABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJd MEXKIAYy BEKTOpaMHU,
CKaJIIPHOE TIPOU3BEJCHUE BEKTOPOB, KOJTMHEAPHBIC M KOMILIAaHAPHBIC BEKTOPHI;, HAXOIUTh
CyMMYy BEKTOPOB M TIPOU3BEJECHUE BEKTOpA HA YHWCIO, YroJ MEXAY BEKTOpamMH, CKaISIPHOE
MIPOU3BEJICHUE, PACKIAAbIBATh BEKTOP 10 ABYM HEKOJUIMHEAPHBIM BEKTOPaM; 331aBaTh INIOCKOCTh
ypaBHEHHEM B JCKApTOBOM CHCTEME KOOPJWHAT;, MPUMEHATH TeoMeTpudecKkue (HaKkThl IS
peuieHusl CTepEeOMETPUUECKUX 3a/ay, MPEANoJaralolluX HECKOJbKO IIaroB pELICHUs, €CIIH
YCJIOBHS IPUMEHEHUS 33JIaHbl B IBHOW (popMe; peliaTh MPOCTEHIIINE TEOMETPUUYECKHE 3a/1a4l Ha
MIPUMEHEHUE BEKTOPHOKOOPAMHATHOTO METOJa; pelarh 33Jadyd Ha  J0Ka3aTeJIbCTBO
MaTEeMaTHYeCKUX OTHOIIEHUH M HaXOXKJIEHHE TEeOMETPUYECKHX BEIUYMH IO o0pa3laM WU
aNropuT™Mam, MPUMEHsISI U3BECTHBIE METO/Abl TPU PELICHUU CTaHAAPTHHIX MaTEMaTUUECKUX 3a/ady;
MIPUBOAUTh IPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE M KU3HH, PACIIO3HABAThH

MPOABJICHUC 3aKOHOB T'COMCTPHUU B HMCKYCCTBC, INPUMCHATLH IOJTYYCHHBIC 3HAHUSA Ha IIPAKTUKEC:
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AQHAIIM3UPOBATh PEAJIBHBIE CUTYallUM W IPUMEHATh WU3Y4YCHHBIE IOHATHS B IIPOLIECCE IIOMCKA
peleHnss MaTeMaTHIeCKH CHOPMYITUPOBAHHON MPOOIEMBI, MOJEIUPOBATh pPeajbHbIC CUTYalluu
Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh ITOCTPOECHHBIE MOJEIH C HUCIIOIb30BAHUEM I'€OMETPUUYECKHUX
MOHATUA W TeopeM, ammapara ajireOppl, peuarb MpPaKTUUYECKHE 3aJaud, CBSI3aHHBIE C
HAaXxO0JICHUEM I€OMETPUYECKUX BEJIMUUH.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEJIMETA MATEMATHKA

3.1 Oo0bem yuyeOHOro npeamera MaremMaTuka U BUIbI y4eOHOH padoThI

Buj yueOHoii padoThl O0bem
4acoB
O0beM padoThbl 00YYAKIHMXCS B AKaeMUYECKHX Yacax (Bcero) 194
O0beM padoTHl 00yYalOIIUXCH BO B3aMMOACHCTBHH ¢ MNpenogaBaTeieM 194
(Bcero)
B TOM YHUCIIE:
JIEKIIAHU 78
IIPAKTUYECKUE 3aHATUS 116

71a00paTOpPHOE 3aHSATHE

CamocrositesqibHasi padora o0yuyawuerocsi (Bcero) ¢ 000CHOBaHHEM pacyera
BpeMEHH, 3aTPAYUBAEMOr0 HA ee BbINOJIHEeHHEe

B TOM YHCIJIC:

u3yueHne y4eOHOro/TeOpeTHYecKoro Marepuana (Mo KOHCIIEKTaM JIEKIHi),
U3y4eHHE OCHOBHOM M JIONIOJHUTEIbHOM JIUTEpaTyphl

MOAroTOBKA K NPAKTHYCCKHUM U J'Ia60paTOpHI>IM 3aHATUAM

BBITTOJTHCHUC NHANWBUAYAJIBHOI'O WJIW I'PYIIIIOBOI'O 3a/IaHUS

HOJrOTOBKA K NMPOMEXYTOUYHOM aTTecTalK, KOTOpas MPOBOAUTCS B Gopme Tud.
3ayera

NuauBuayaabHbIii MPOEKT

Koncyabrauuu

IIpome:kyTouHas arTecTanus B popme

1 cemectp — pyrue GopMbl KOHTPOJIS

2 ceMecTp — 3a4eT C OLIEHKOU
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3.2

TemMaTH4YeCKHUH IJIAH U coaepxanue yqeﬁﬂoro npeamMeTa MaTeMaTuKa

TemaTnueckue 0JJOKH, TEMbI

OcHOBHOe cofiep:kaHue

O0BeM yacoB

OcHoBHBIE BHU/BI 1eATCJIBHOCTH

00y4armerocsi
1 2 3 4
Pa3nen 1. PazBuTHe moHATHS 0 YK CJIe, MHOKECTBA. 16
Tema 1.1. MHOXecCTBO, Conep)xaHue JICKIUU Hcnoan3oBaTh TEOPETUKO-

onepanuu HaQ MHOXKCCTBAMHU.

1. MHOeCTBO, Oepaliii HaJ MHOKecTBaMu JImarpaMMel Diiiepa—BeHHa.

Tema 1.2.
JleicTBUTENBHBIE U
HppalOHANIbHBIE YUCIIa

CoepikaHue JICKIUU

1 JeiictBuTenbHbie yncia. OOBIKHOBEHHBIC U IECSITUYHBIC IPOOH, TPOIICHTHI,
OCCKOHCUHBIC TIepHOAnYCeCcKre ApoOu. TOXKIECTBA U TOKICCTBCHHBIC
mpeoOpa3oBaHus. Y paBHEHNE, KOpEHb ypaBHEHHUA. HepaBeHCTBO, penieHne
HepaBeHCTBa. MeTo1 MHTEpBAJIOB.

HpaKTI/I‘IeCKI/Ie 3aHATHA

1. HetictBus ¢ npoosmu. [Ipumenenue qpo0eit i MpOIeHTOB [UIS PEIICHUS
TIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpACied 3HaHUN U pealbHOM JKHU3HHU.
[TpnGaKEHHBIC BEIYUCIIEHHS, TIPAaBHUIIa OKPYTJICHUS, IPUKHU/IKA U OIICHKa
pe3ynbTara BHIYMCICHUH.

2.Pemmenne nensix U ApoOHO-palMOHAIBHBIX YPABHEHUH U HEPABECHCTB

Tema 1.3. Apudmernueckuii
KOpPEHb N—OU CTENEHH.
WppaunoHaibHble ypaBHEHUS U
HEpPaBEHCTBA

CoJnep)kaHue JICKITUU

1. Apudpmernyecknii KOpeHb HaTypalbHOH cTeneHn. CBoWcTBa U rpaduK KOPHS n-
oii crenieHu. MeToibl pelieHNs HPPalMOHAJIbHBIX YPaBHEHUI U HEPABEHCTB.

[IpakTuyeckue 3aHATUS

1.de#icTBus ¢ apUPMETHYECKUMH KOPHSIMHU N—OW CTETICHH.
2.PenieHne uppanyoHaibHbIX YpaBHEHUM U HEpaBeHCTB. Penienue
MpPpaLUOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB PA3IMYHBIMUA METOIAMH.

MHO)KECTBEHHBIH ammapaT Uil ONMHCaHH
XO/la pelIeHUs] MaTeMaTHYeCKHX 3aaad, a
TaK)Ke pEATbHBIX IPOLECCOB M SIBICHHH,
IPU PEIICHUH 3a7ad U3 APYTUX ydeOHBIX
TIPE/IMETOB.

OnepupoBartsh MOHATHSIMH:
palMOHANBHOE YHCIO, JIEHCTBHTENHLHOE
YHCII0, OOBIKHOBEHHAsI APOOb, JIECATHYHAS
JIpo0b, IPOLICHTHI.

BbInoHATH apudMeTHIecKue onepanuy ¢
palMOHANBHBIMA W JEHCTBUTEIBHBIMHU
YHUCIaMM; TPHOJIKEHHBIE  BBIYMCIICHUS,
UCTIONB3Ys MPaBUIIA OKPYTIICHUSI.

JesiaTh MPUKHAKY M OLIEHKY pe3yJibTara
BBIYHCIIEHUH.

OnepupoBaTh NOHATHSMH: TOXAECTBO,
ypaBHEHHE, HEpaBEHCTBO; IeJIoe U
panMoHaIbHOE YpaBHEHHE, HEPaBEHCTBO.
BbinoiHATL Npeodpa3oBaHus LENbIX U
palMOHABHBIX BHIPAKEHUH.

Pemiate  OCHOBHBIE  THUIBI  LEIBIX
UPPALOHATBHBIX ypaBHEHHH u
HEpPaBEHCTB.

IIpuMeHsiTH palOHATIBHBIE YPABHEHUS H
HEpPaBEHCTBA Juist pelIeHus
MaTeMaTHUeCKUX 3aad M 3a7ad U3
pasIMuHBIX oOyiacTell HayKW W peasbHOH
KHU3HU.

®opmMyJIHpOBaTH, 3amuCchIBaTh B
CHMBOJIMYECKOI ¢opme U
WITIOCTPHPOBAThL NMPHMEPaMH CBOWCTBa
KOPHSI N-O1 CTEIEeHH.

BoinoaHsaTs npeodpazoBaHus
UPPALOHATBHBIX BEIPAKEHUI.

Pemars OCHOBHBIE THITBI
UPPALOHAIBHBIX ypaBHEHHUI u
HEPaBEHCTB.

I[IpumeHsiTh 171 pelleHUs Pa3JIMYHBIX
3aJa4 UppalUOHAJIbHBIE YPaBHEHUS W
HEpaBEHCTBA.

Ctpoutb, 4HMTaTh TpaduK KOpPHA nN-oH
CTEIICHH.

Hcnons3oBaTh Hu(ppoBbIe pecypchbl AT
nocTpoeHuss  TrpadukoB  QYHKIMH |
N3y4YEHUs] UX CBOMCTB

KonTtpoabnas padora Nel
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Pazgen 2. @ynknun u rpadpuku. CTenens ¢ HeabiM nokasareaeM. CTeneHb ¢ pallHOHAIbLHBIM NI0Ka3aTeJeM.

Tema 2.1. OyHKIIHA, CIOCOOBI
3amanus GyHknud. CTereHsb ¢
[IeNbIM Toka3areneM. CTerneHb
C palMOHAJILHBIM ITOKa3aTeNeM.

CoJieprkaHue JICKITUU

1. ®ysknus, ciocoOsl 3axanus ¢pyHkimu. ['paduk dpynkimu. Bzanmuo odparHble
¢yakmun. O6MacTh onpeaeneHns 1 MHOXKECTBO 3HaueHu (pyHkunu. Hym
¢bynkipn. [IpomMexyTKu 3HaKOMOCTOSTHCTBA. YETHBIE U HEYETHBIE (QYHKIHH.
CrenenHast pyHKIUMS ¢ HATYPAIbHBIM, LEJIBIM U PAllMOHAIBHBIM TOKa3areneM. Eé
CBOICTBa M rpaduk

IIpakTrdeckue 3aHsATHs

1. HaxoxaeHne 3HaueHUH BBIpayKEHUH ¢ paIrliOHAIBHBIM IT0Ka3aTeNeM CTEIeHU.
I'paduk pynxmu. Bzanmao obpatabie ¢pyHKImn. O61acTh ONpEaeNeHUs 1

MHOXecTBO 3HaueHNH GyHKImu. Hymm ¢yskmmm. [IpoMexyTkn 3HaKOIOCTOSIHCTBA.

2. Y€rnple n HeuétHble pyHKIuK. CTaHnapTHas GopMma 3amicu 1eHCTBUTENEHOTO
yucna. Mcrnonp3oBanne moaxoasimei (opMbl 3alMCH IeHCTBUTENBHBIX YUCEN IS
peleHus MPaKTHYECKHX 3a/1a4 U IPEACTaBICHUS JaHHBIX.

OnepupoBars mnoHATHAMHU:  (yHKUUS,
crocoObl  3amaHusi  (QYHKIHMH, B3aUMHO
oOpartHble (HYHKIMH, O0JIACTH ONMpPEICTICHHS
W MHOXKECTBO 3HaueHWi (QyHKuWH, rpaduk
¢yHKIMK;  4E€THOCTP W HEYETHOCTH
¢yHKUMM, HynmH (QYHKIHHA, TPOMEXYTKH
3HAKOIOCTOSHCTBA.

BoinosHATL Npeo0pa3oBaHus CTENEHEH C
HensIM  ToKaszaTteneM.  Mcmomb3oBaTh
CTaHJIapTHYIO bopmy 3aMucu
JIEHCTBUTEIILHOTO YHCIIA.
®opmMyIHpPOBaTh H WIKCTPHPOBATH
rpadudecKu CBOMCTBa CTENEeHHOU
byHKIMN. BeipaxkaTth dbopmynamn
3aBUCHMOCTH MEX/y BETMINHAMH.
Hcnonb3oBaTh HM(ppoBbIe pecypehl s
nocTpoeHuss  TpadukoB  QYHKIMH H
WU3YYCHHUS X CBOMCTB

Paznen 3. Iloka3aTtejibHasi pyHKuus 12
Tema 3.1. [Toka3zarensHas Cosiep:kaHue JCKIUU DopMyTUPOBATD, 3anuChIBATH B
(GbyHKIHA, €€ CBOWCTBA H 1.IToka3aTenpHast QyYHKIHS, €€ CBOWCTBA U rpaduK CHMBOJIMYECKOI ¢dopme |
rpauk [IpakTHYECKHE 3aHATHS WLIIOCTPHPOBATh TIPUMEpPAMH  CBOMICTBa
1. IToctpoeHue rpaduKOB MOKA3aTEIBHBIX (YHKITHIA. CTEIICHHU.
IIpumensiTb CBOMCTBAa CTENEHU IS
Tema 3.2. Iloka3aTennHbIE CoJeprkaHue JICKITUU npeoOpasoBanust BBIPAXKEHUH.
ypaBHEHHS U HEPABCHCTBA. 1. ITokazarenbHbie ypaBHeHNA. OCHOBHEIEC TIpUEMBI UX perieHus. [lokazaTensHbIe @opmyIHpoBaThH 1 HLIOCTPHPOBATH
HepaBeHcTBa. OCHOBHBIE IPUEMBI UX PELICHHSI. TpaduyeckH CBOHCTBA  IOKa3aTe/IbHOM
[paKkTHYEeCKUE 3aHATHS dyHKIHH.
[_Pellienne noKa3aTenbbiX ypaBHEHHUI. PemaTs OCHOBHEIC THIIBI MOKA3aTENbHBIX
2.PemnieHne moka3zaTeNbHBIX HEPABEHCTB %}’aBHeHHH 1 HCPABCHCTB.
CIo0/b30BaTh HUGPOBBIE pecypchl Uit
nocTpoeHuss  TrpadukoB  QYHKIMH |
M3YYCHUS UX CBOMCTB
KonTpoJsbHas padora Ne 2
Pa3nen 4. Jlorapupmuyeckasi pyHKuus 18

Tema 4.1. Jlorapudm uucna.
JlecsTU4HbIE U HATypaJIbHBIE
norapumsl. [IpeodpazoBanue
BBIpa)XSHUH, ColeprKalnx
norapu(Mbl.

ConeprxaHue JEeKIUU

1. JlIorapudm uncna. lecaTuansle 1 HaTypaidbHbIe Jorapudmel. Jlorapudmuyeckas
¢dyHk1ws, e€ cBoiicTBa 1 rpaduk

HpaKTI/I‘{CCKI/IC 3aHATHA

1. Peienue 3a1aHnii Ha IPUMEHEHHUE OIPEACIICHHs JTorapuma, OCHOBHOTO
JI0rapu(MUUECKOTO TOXK/IECTBA U CBOICTB JI0rapu(MoB.
2. [IpeoOpa3oBaHUe BRIPAKCHUH, COJICPIKAIIUX JIOTapH(MEI.

Tema 4.2 Jlorapudpmuaeckue
YPaBHEHHS U HEPAaBCHCTBA.

CopneprxaHue JEKIHA

1. Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE IPHEMBI X PEIICHUSI.

2. Jlorapudmudeckne HepaBeHCTBA. OCHOBHBIEC TPUEMbI HX PEIICHHSI

HpaKTI/I‘leCKI/Ie 3aHATUA

1. [TocTpocHue TpaduKoB JTOTapuPMUICCKUX QYHKITHIA.

2.Pemrenne jorapuhMUIECKUX YPAaBHCHUH W HEPABEHCTB.

DopMyIHPOBATD, 3aNnMuChIBaTh B
CHMBOJIHYECKOI dopme u
WIIOCTPUPOBATh NPHMEPaMH CBOMCTBa
morapudma.

BeinoyHsAThL npeodpa3oBaHusi

BBIP@XECHUI, COEPKALIMX JIOTapUPMBI.
®opMyIHPOBATL H HILIIOCTPHPOBATH
rpaguuecKu CBOICTBa JOrapupmMuIecKon

byHKIMY.

Pematnb OCHOBHBIE THITBI
norapu(pMHYECKUX YpaBHEHHUit "
HEPaBEeHCTB.

Hcnonb3oBath uM(poBble pecypebl s
nocTpoeHus  rpadukoB  QYHKIMH |
H3y4EHUs UX CBOMCTB.

3HAKOMHUTBCSI € MCTOPHell  pa3BUTHUS




3. Pemrenue norapuMu4ecKix HEPaBEHCTB. MaTeMaTHKH
KonTtpoasHnas padora Ne 3
Paspnen 5. ®opmyJibl TpuroHomMerpuu. TpuroHomerpnueckne ypapHeHHs U HepaBeHcTBa. Tpuronomerpuyeckue 24
(GyHkuuu u ux rpaguku.
Tema 5.1. Cunyc, KOCHHYC U CopeprkaHue JSKIHU OnepupoBarsb NOHATUSIMH: CUHYC,
TaHIe€HC YMCIOBOIo aprymenTa. | 1. Tpuronomerpuueckas OKpYXHOCTb, ONIPEACIICHIE TPUTOHOMETPHIECKUX ()yHKIMN KOCHHYC M TaHT€HC INPOM3BOJIHOTO YTJIa,
ApKCHHYC, apKKOCUHYC U YICJIOBOTO apryMeHTa, UX CBOWCTBA neproandecKast (QyHKIHSL.
apKTaHT€HC YHCIOBOTO Hcnonp30BaTh 3alMCh TPOU3BOJIBHOTO
apryMeHTa. yriaa yepes oOpaTHbIe
Tema 5.2. OcHOBHBIE CopeprkaHue JeKIUU TPUTOHOMETpPUYECKHE (QYHKIIHH.
TPUTOHOMETPUUIECCKHE 1. 3aBHCUMOCTE MEXy CHHYCOM, KOCHMHYCOM M TAHI€HCOM OJHOT'0 M TOTO K€ yTIJa. BoinonaTs Hp805p33OBaHHﬂ
(dhopMyIIBL. OCHOBHBIE TPUTOHOMETPHUYECKHIE TOKAeCTBA. OCHOBHBIE TPUTOHOMETPHUIECKHE TPUTOHOMETPHYECKHUX BBIPAXKEHHH.
(dopmyiibl. DopMyIIbl IPUBEACHUSL. CTponTth, aHAJIM3UPOBAThH, CPABHHBATH
HpaKTI/IquKI/Ie 3aHSITUL rpa(bI/IKI/I TPUTOHOMETPUIECCKUX q)yHKHI/If/’I
1. ITpeoOpasoBaHue TPMTOHOMETPUYECKUX BBIPAKEHHMI. ®opmyaHpoBaTL M MILTIOCTPHPOBATH
Tema5.3. Tpuronomerpracckue | Conepxanme JICKIHH rpaguyeckn _ CBOHCTBa
ypaBHEHUSI 1. TIpocreiinne TPUrOHOMETPUYECKHE YPABHEHHUSL. TPUTOHOMETPUUECKHUX (YHKIIHH.
2. TPUrOHOMETPHYECKHE YPABHEHHS, CBOJIAIIMECS K KBaApaTHbIM. OIHOPO/IHbIE Ucnob30BaTh TpaQuKu [Uls  pelieHus
TPUTOHOMETpHMUYECKUE ypaBHeHus i u 2ii cremenu TPUTOHOMETPHUYICCKIX HCPaBEHCTB.
3. TpuroHomeTpHueCcKie ypaBHEHHS, peIIaeMble Pa3I0KESHUEM Ha MHOKHUTEIH. Pemats OCHOBHBIC THIIBL
TPUTOHOMETPHUIECKUX ypaBHEHHH,
Tlpaxriyeckne saHATus npocreiiiue TPUTOHOMETPHYECKUE
1.Pemenne npocTeHnx TpPUrOHOMETPUUECKUX YPAaBHEHUH. HEPAaBCHCTBA.
2.IlpumMeHeHre OCHOBHBIX METO/IOB PEIICHHUS TPUTOHOMETPHUYECKUX YPABHEHHUH.
Pelienue TpUroHOMETpUUECKUX YPaBHEHU.
Tema 5.4. CopepxaHnue JEKIUU
Tpuronomerpuueckue 1 Tlpocreiilne TPUTOHOMETPUUECKHE HEPABEHCTBA
HEpPaBEHCTBA [TpakTHueckue 3aHATHS
1. PemieHne TpUrOHOMETPUUECKUX HEPABEHCTB
Tema 5.5. CopepxaHnue JEKIUU
Tpuronomerpuueckue 1. TpuroHomeTprdeckue (yHKIIMH, X CBOWCTBA U rpaduku.
¢byHKIHMN 1 UX TpaduKu TIpakTHYeCKUE 3aHATHS
1.IToctpoenue rpaMKOB TPUTOHOMETPUIECKUX (PYHKITHIA.
KonTponbnas pabora Ned4
Paznea 6. ITocie10BaTe/IbHOCTH M IPOTPECCHH. 4
Tema 6.1. CopepxaHue JeKIUU
[NocnenoBarensHOCTH U 1. ITocnenoBaTeIbHOCTH, CIIOCOOBI 331aHUS TIOCIIeI0BaTEIbHOCTEH. MOHOTOHHBIE Onepuposatb TMOHATHSIMU:
TIPOTPECCUH. MIOCIIEA0BATENLHOCTH. Apru(MeTHIECKas M TEOMETPHUYIECKast IPOTPECCHH. MIOCJIEI0BATENBLHOCT, apu(MeTniecKas u

IIpakTudeckue 3aHsATHs

TeOMETPHYECKas MTPOrPecCH; OECKOHEYHO
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1. BeckoneuHo yObIBaromiast reoMeTpryeckas nporpeccus. Cymma 6ecKOHEUHO
yObIBaroIei reoMeTpruieckoi mporpeccun. @opMysna CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHue NPOrpeccuu A pelieHusl peaabHbIX 3a7ay NPHKIATHOTO
XapakTepa.

yOBIBaroImas reoMeTpudecKas Mporpeccus,
cymMMa OEeCKOHETHO yOBIBaromeit
TEOMETPUUYECKOH IIPOTPECCUH.

3anaBarhb MOCIEI0BATENBHOCTU
Pa3IHYHBIME cIIOcO0aMH.

IIpumeHsaTs dhopmyny CJIOKHBIX
NPOLEHTOB JUISl PpeIleHus 33a7a4 U3
peanbHONH MPaKTHKH (C HCIIOIb30BAaHHEM
KaJIbKYJISITOPA).

Hcnoan3oBars CBOlCTBA
[IOCJIEZI0BATEIBHOCTE W NPOrpeccuil s
peuicHusA pceajbHBIX 3adad IMPUKIaJHOTO
XapakTepa

Pasnea 7. Beenenue B crepeomerpuio. IIpsiMbie U IVIOCKOCTH B IPOCTPAHCTBE.
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Tema 7.1. OCHOBHBIE ITOHATHS
CTepeoMeTpHH. 3HAKOMCTBO C
MHOTOTPaHHUKAMH,
n300pakeHIe MHOTOTPAaHHUKOB
Ha PUCYHKaX.

CopeprxaHue JEeKIUU

1.0OcHOBHEIE TOHATHS cTepeoMeTpun. [IpaBuia n300pakeHUs Ha PUCYHKAX:
MU300pakeHsI MIIOCKOCTEH, MapalIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3KA.
[MousTHE 06 AKCHOMATHYECKOM MOCTPOSHUH CTEPEOMETPUU: AKCHOMbI CTEPEOMETPUH
U CJICICTBUSI U3 HHX.

2. 3HaKOMCTBO C MHOTOTpaHHUKAMH, H300paKeHUEe MHOTOTPAaHHUKOB Ha PUCYHKaX,
Ha ITPOEKIMOHHBIX uepTexax. HauanbHble cBeJieHus 0 KyOe 1 mhupaMuse, ux
pa3BEpTKH 1 Moseny. CedeHns MHOTOIPaHHHKOB.

HpaKTI/I‘ICCKI/Ie 3aHATHA

1.3agaun Ha MOCTPOEHHE CEUCHHIA: TOCTPOSHUE CEYEHHS METOJIOM CJIEJIOB, KPATKO
3aIUCHIBATH [IATM IOCTPOCHUS CEUECHHUSL.

Tema 7.2. IIpsimbie 1
IJIOCKOCTH B IIPOCTPAHCTBE.

CojepikaHue JICKIUU

1. B3aumHoOe pacrnosoKeHHe MPSMBIX, IPSIMOH U MIOCKOCTH, INIOCKOCTEH B
IIPOCTPAHCTBE.

2. [eprieHANKYIISIp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IDIOCKOCTH, PACCTOSHUE
OT IIPSIMOM JIO IIJIOCKOCTH.

3. Vel MeXITy MPSIMBIMH, MEKIY IPSIMBIMH | TUIOCKOCTSIMH, ABYTPaHHEIC YTIIHL.
Teopema o Tpex MepPHEHIUKYIISIpaX.

HpaKTI/I‘{eCKI/Ie 3aHATHA

1. [IpuMeHeHHE TEOPEMBI O TPEX NEPHEHANKYIIAPAX K PEIICHHUIO 3a/1a4.
Haxoxnenne yria Mexzy IIOCKOCTSIMU, TIOCTPOECHHE IMPOEKIMH IPSIMBIX Ha
IJIOCKOCTb.

AKTyanau3upoBath (GakThl M  METOJBI
TUTAHUMETPHH, pEIiCBaHTHEIC TeMe.
Moayuars MPE/ICTaBICHUS 0
MIPOCTPAHCTBEHHBIX (urypax, pa3zdouparb
MPOCTEHIINE TPaBUIIa H300PaXKECHUS ITHUX

¢buryp.

M300paxkarh mpsMyl0 U IJIOCKOCTh Ha
PHCYHKE.

Pacno3unaBarhb MHOTOTPaHHHUKH,

nupaMuay, Ky6, Ha3bIBAaTh HX DJOJICMCHTHI.

Hdenats pucyHox Kky0a, mHpaMujpbl,
HAXOJIUTh omrOKu B HEBEPHBIX
M300paKEHUSX.

3HAKOMHUTBCSI C CEUYCHHSIMH, C METOIOM
CIIENIOB; HCIOJB30BaTh JUIS IOCTPOEHHS
CCUCHHSI METOJI CIIeIIOB, KPAaTKO
3aMKMChIBATh IIar'W TMOCTPOCHUSI CCUCHUS.
Pacnio3naBarh BUJT CeUeHHst u
OTHOIICHWH, B KOTOPBIX CEYECHHE MICIUT
pedpa kyba, HAXOIUTH IUIOMIA]h CCUCHUS.
Hcnoap3oBaTh Mog00He TIPU  PEIICHUH
3amau Ha MTOCTPOCHHE CeUYCHMIA.
3HAKOMUTHCS c AKCHOMATHYECKUM
MOCTPOEHHUEM CTEPEOMETPHH, C AKCHOMAMH
CTEPEOMETPHH W CJICACTBUSAMH M3 HHUX.
MiutiocTpupoBaTh aKCUOMBI PUCYHKAMH U
TPUMEpPaMH U3 OKPYKAIOIeH 00CTaHOBKH
AKTyajJu3dpoBaTh (akThl HW  METOIbI

TUTAHUMETPHH, peJieBaHTHBIE TeMe,
MPOBO/IUTH AHATIOTHH.

Ilepeuncasitb  BO3MOXHBIE  CIOCOOBI
PacIonoKeHUs JIBYX MPSMBIX B

MIPOCTPAHCTBE, MUIIOCTPUPOBATh HMX Ha
pUMepax.

JlaBaTh ompeneseHHe CKpPEIIMBAIOLINXCS
HPSMBIX, (opMyIHpOBaTH MIpU3HAK
CKPEIIMBAIONINXCS] MPSIMBIX M MPUMEHATH




€ro MpH PEeICHUH 3a/1a4.
PacnosnaBarp 1pusMy, Has3bplBaThb €€
JJIEMEHTHI.

CrponTh ceueHHs NpPU3MBI HAa TOTOBBIX
yepTexkKax.

Ilepeuncasitb  BO3MOXHBIE  CIOCOOBI
B3aMMHOTO  pACIOJIOKEHHs] NpAMOA |
IUIOCKOCTH B TIPOCTPAHCTBE, IPUBOJUTH
COOTBETCTBYIOIIME NMPUMEPH U3 PEaTbHOU
JKU3HHU.

JaBaTbe ompeaejieHHe IapaIEIbBHOCTH
IIPSIMOU U IUIOCKOCTH.

DopMyIHPOBATH NPHU3HAK
MapayIeIbHOCTH  TPSIMOM M TUIOCKOCTH,
YTIBEpKICHUE O TPSAMOH MepeceueHust AByX
IUIOCKOCTEH, MPOXOASIINX uepes
napajielIbHbIE IPSIMBIE.

Pemiate  mpakTuueckue — 3ajaud  Ha
MOCTPOCHHE  CEYEHHH  MHOTOrpaHHUKA.
OO0BACHATH Clly4an B3aMMHOTO
PacToIOKEHHs MII0CKOCTEH.

JaBaTe  ompepejieHHMe  NapauIENbHBIX
IUIOCKOCTEH; MPHUBOAWUTH IPHUMEPBI W3
peabHOM  XKM3HM M OKpY’Karollen
00CTaHOBKH, UJLTIOCTPUPYIOIUE
apajjieIbHOCTh IIJIOCKOCTEM.
Hcnoan3oBaTh Npu3HAK NapaylIeIbHOCTH
JIByX IIIOCKOCTEN, CBOMCTBA MapajIeIbHBIX
IUIOCKOCTEM TpU pEIIEeHWH 3aJa4  Ha
MIOCTPOCHHE.

OO0BsICHATD, 4TO Ha3bIBACTCs
HapajyIeIbHbIM TPOEKTUPOBAHUEM U Kak
BBITIOJIHACTCSL [IPOCKTUpOBaHNE (UIyp Ha
IUIOCKOCTb.

N300paskaTh B mapawiensHONH TMPOCSKIHH
pa3NMuHble  TeoOMETpUYecKHe  (Uryphl.
MopeaupoBaTh pealbHbIE CUTyallUd Ha
SI3BIKE TeOMETPHH, HCCIIE0BATh
MIOCTPOCHHBIE MOJIENIU C HCIHOJIb30BAHUEM
TFEOMETPHUUECKUX MOHATHH.

Hcnoab3oBaTh Ipu pelIeHHH 3a1a4 HA
IIOCTPOEHUE CceueHui TOHSTHE
MapayIeIbHOCTH, TPU3HAKA U CBOMCTBA
HMapajyIeNIbHbIX MPSAMBIX Ha INIOCKOCTH
AKTyaqu3upoBaTh (GakTbl ¥ METOJbI
IUTAaHUMETPHH, peleBaHTHEIE TeMe,
IIPOBOJUTH AHAJIOTHH.

OO0bsicHAITB, Kakol yrom Ha3bIBaeTCA
YIIoM MEXTY MEePECEKAIOIUMUCS
HNPSAMBIMH, CKPEIIMBAIOMIMMUCS MPSIMBIMH
B IIPOCTPaHCTBE.

JaBaThb onpeneeHne NepneHIUKYISAPHBIX
HNpSMBIX U OPSIMOM, NEPHEHAUKYJISIPHOH K
mwiockocTd.  HaxoauTe  yriel  MEXIy
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CKPEIINBAIONIIMMHUCS TPAMBIMA B KyOe H
UpaMUze.

IlpuBoauTs, MNpUMEPBI U3  PEAIBHOMI
KM3HA W OKpy’XXaromed oOCTaHOBKH,
WLIIOCTPUPYIOIIUE  MEPHEHANKYIISIPHOCTD

MPSIMBIX B IIPOCTPAHCTBE u
HNEPHEHANKYIIPHOCTD IpSIMOH K
IUTOCKOCTH.

DopMyIUPOBATH MIPU3HAK
HNEePHEHANKYIIPHOCTU psIMOi u

IUIOCKOCTH, NPUMEHATh €r0 Ha NPAaKTHKE:
OOBSCHITH TEPNEHAUKYSIPHOCT  pedpa
Ky0a W JMaroHaiy ero rpaHu, KOTopas ero
HE COIEPIKUT, HAXOAWTh JUIMHY JUaroHajIn
Ky0a.

Boruucasars BBICOTY MIPaBUIBHON
TPEYrOJIbHOU u IIPaBUJIbHOM
YEeTBIPEXYTOJIBHOM MUpaMu M0 JJIMHAM
pEodep.

Pemiarp  3amaum  Ha  BBIUHCIICHUS,
CBA3aHHBIE C  MEPIEHAUKYJISIPHOCTHIO
HOpSIMOM M TIOCKOCTH, C HCIONb30BaHUEM
IIPU PEUICHUH IUTAaHUMETPUIECKUX (pakToB
U METOJIOB.

OOBSICHATD, 410 Ha3bIBAIOT
HNEPHEHANKYIIIPOM U HAKIIOHHOW M3 TOYKH
K IIJIOCKOCTH; NPOEKUUEH HAKIOHHOM Ha
IIOCKOCTb.

OOBSACHATD, 4TO Ha3bIBACTCS
paccTosiHHEeM: OT TOYKHM 10 IUIOCKOCTH;
MEXIy MapauleNbHbIMUA  IUIOCKOCTSIMY;
MEXAy NpAMOHM M MapaJIeIbHOM el
IUTOCKOCTBIO; MEXIY CKPEIIUBAIOIINMUCS
HIPSIMBIMU.

HaxoauTe 5>TH pacCcTOAHUS B IPOCTBIX
clydasgx B Kybe, mnupaMuae, mpU3MeE.
MopeaupoBaTh pealbHbIE CUTyallUd Ha
SI3BIKE TeOMETPHH, HCCIIE0BATh
MIOCTPOCHHBIE MOJIENIU C HCIHOJIb30BAHUEM
TFEOMETPHUUECKUX MOHATHH.

Hcnoab3oBaTh Ipyu pelIeHUH 33134 Ha
MmocTpocHue ceucHUit Teopemy Iludaropa,
CBOMCTBA MPSAMOYTOJIBHBIX TPEYTOJbHUKOB
AKTyaJu3upoBaTb (GakTbl ¥  METOIBI
IUTAaHUMETPHH, pelieBaHTHEIE Teme,
MPOBOIUTH AHAJIOTHUH.

JaBaTe  ompeaelqieHHe  yria  Mexay
NpsSIMOM M TIIOCKOCTBIO, (OPMYJIMPOBAThH
TeopeMy O TpEX NEpPHeHIUKYIsIpax W
o0OpaTHyIO K Heil.

Haxogute yronm Mexay MOpsIMOA U
IUIOCKOCTBIO B MHOTOTPaHHHUKE,
paccTossHHE€ OT TOYKM JO0 TMpsIMOH Ha
IUIOCKOCTH, HCIONb3ysl TeopeMy o TpEx




HNEePHEHANKYIApaXx.
IIpoBoauTs Ha YepTeke NEPHEHIUKYIIAP:
U3 TOYKM Ha NPsAMYI0; U3 TOYKH Ha
IUIOCKOCTb.

JaBaThb onpejejieHHe IBYTPaHHOTO yIJla U
€r0 JIEMEHTOB.

OOBsICHATL PaBEHCTBO BCEX JHMHEHHBIX
YIJIOB ABYIPaHHOTO yrIia.

Haxoauth Ha ueprexe ABYIPAaHHBIM yroiu
npu pebpe MUpPaMUJBI, MIPU3MBI,
napasulesIenunea.

JaBaTh  omnpeaeqeHne yria  Mexay
IUIOCKOCTSIMH.

JaBatb onpenenenue u GopmMy/JIupoOBaTH
MPU3HAK B3aUMHO  MEPIEHAUKYISIPHBIX
IUIOCKOCTEH.

HaxoauTh yriasl Mexay IIOCKOCTSMHU B
KyOe 1 mupammue.

Hcnoan3zoBars mpu pelmeHHH — 3a1ad

OCHOBHBIC TEOPEMBI n MECTOOBI
IJIaHUMETPHUH.

MOZ]e.]II/IPOBﬂTL pCajibHbIC CUTyallUu Ha
SA3BIKC TE€OMETpHH, HCCJICI0BaATH

IIOCTPOCHHBIE MOJEIN C MCIOIb30BaHUEM
FEOMETPUUECKUX TOHSATUH.

Hcnonp3oBare Ipu pelICHUM 3a4ad Ha
IIOCTPOCHHE CEUYEHH COOTHOIICHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

KonTpoabsHnas pabora Ne5

Paznes 8. BeKTopbl H KOOPANMHATHI B IPOCTPAHCTBE.
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Tema 8.1. Bextops! B
TIPOCTPAHCTBE.

Conep)kaHue JICKIUU

1. BexTop Ha MIOCKOCTU U B pOCcTpaHCTBE. Moaynb BekTopa. ClioxkeHue u
BBIYMTAHHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YUCIIO.

2. KonnuHeapHOCTh BEKTOPOB. PaBEHCTBO BEKTOPOB. Pa3iioskeHne BeKTopa o TpéM
HEKOMILIaHapHbIM BekTopaMm. [IpaBuio mapauienenunesa.

HpaKTI/I‘{eCKI/Ie 3aHATUA

1. Perenue 3amad, CBsI3aHHBIX C IPUMEHEHUEM TIPaBIII IEHCTBHIA C BEKTOPaMH.

2. Paznoxenne BeKTOpa Mo HampaBiIeHUAM. Pemrenne 3a1aq Ha BEITOTHEHHE
JIEWCTBUI Ha/l BEKTOPaMH.

Tema 8.2. IIpsmoyronbsHas
crcTeMa KOOPIUHAT B
MIPOCTPAHCTBE.

CoJiep)kaHue JICKITUU

1. IIpsiMoyTonbHAsl cuCcTeMa KOOPAMHAT B IpoCTpaHcTBe. CBs3b MEXITY

KOOpAWHATaM{ BEKTOPOB M KOOPAMHAT ToueK. [IpocTeiimue 3a1aun B KOOpAMHATAX.

Yron MCXKJY BCKTOpaMHu. CKaJmpHoe IIPOU3BCACHUC BCKTOPOB.

HpaKTH‘{eCKI/Ie 3aHATUA

1. IlpocTeiinme 3aa4i B KOOPIUHATAX.

2. KoopanHaTHO-BEKTOPHBIN METOJI IIPH PEIIEHNH T'€OMETPHUECKUX 3aad.

AKTyaau3upoBaTh (akTsl U METOMBI
IUITAHUMETPHH, peneBaHTHBIC TeMe,
MIPOBOIUTH AHAJIOTHH.

OnepupoBaTh  NOHATHEM  BEKTOp B

MIPOCTPAHCTBE.

®opmyIupoBaTh MpaBHIIO
napaJulesienumnes1a pu CIIOKEHUHU
BEKTOPOB.

CkuaaapiBaTh,  BBIYMTATh  BEKTOPBI,

YMHOKATh BEKTOP HA YUCIIO.

HM3yuyarb  OCHOBHBIE CBOMCTBa  3THUX
oneparui.

JaBatp omnpenejienue MPSMOYTOJIbHON
CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE.
Bbipa3zuTh KOOpPIMHATHI BEKTOpa uepes3
KOOPAMHATHI €0 KOHLIOB.

BeiBoauTh, HCHOJIB30BATH  (QOpPMYITy
JUIMHBI BEKTOpPAa M PAacCTOSHUS MEXKIY
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TOYKaMHU.
BeipaikaTe  CKansdpHOE  IPOHM3BEICHHE
BEKTOPOB  uepe3  MX  KOOpJUHATHI,
BBIYHCIIATH YTOJI MEKIY ABYMS BEKTOpaMH,
JByMsI IPSMBIMU.

Haxogute yronm Mexay OpsIMOA U
IJIOCKOCTBIO,  YIOol ~ MEXAY  ABYMs
IUIOCKOCTSIMU aHAJTMTUYECKAMHU METONAMHU.
BoiBoguTh, wucmoab3oBaTh  Qopmyny
PacCTOSAHHUA OT TOYKH [0 INIOCKOCTU

KonTpoabHas padora Ne6 2
Paznen 9. Ilpons3BoaHas pYHKIUM U ee IPUMEHEHHE. 26
Tema 9.1. [IpousBognast CopepxaHue JEKIUU
¢ynkun. ['eomerpuueckuii u 1. HenipepeiBable GyHkmmu. [IponsBonHas ¢pynkimn. [Ipon3BoaHbie 31eMeHTapHBIX
(u3nIecKnii CMBICI. ¢ynakunit. [Ipon3BogHas cyMMBI, IPOU3BEACHNS, YacTHOTO (hyHKImi [Ipon3Boanas OnepupoBaTh NOHATHAMU: HENPEPBIBHAS
npou3BoAHOM. [Iponssoanble CJIOKHOW (hYHKIIHH. GbyHKIUS; MIPOU3BOTHAS (yHKIHY.
9JIEMEHTAPHBIX (QyHKIUH. 2. l'eomeTpuueckuii U (PU3MUCCKUI CMBICI TPOU3BOIHON. Y paBHCHUE KAaCATEIBHOM Hcnoan3oBaTh TeOMETPUYECKUIA u
ITpousBoxHas CyMMBl, rpaduky QpyHKIHH. (u3MYecKHil CMBICT IPOM3BOJHOM  JIs
POU3BCACHUS, YACTHOI'O IIpakTrdeckue 3aHsATHs pelicHus 3a7a4.
q)yHKL[I/H‘/'I 1. Haxo}KHeHHe MPOU3BOJIHBIX (byHKHHI/I- 2 HaXO}II/lT]) MMPOU3BOAHBIC JBJICMCHTAPHBIX
2. HaxoxaeHre Mpou3BOIHOM CI0KHOW (PYHKIIHH. 2| dynxumi, BBIMUCJIATD NpOU3BOJHBIC
3. Hammncanme ypaBHEHHsI KacaTeabHON K rpaduKy QyHKIHH. 2 | CyMMHI, IIpOU3BCACHNUA, 9acTHOro
.KonrTpoasuas padora Ne7 2 | yHKumii.
Tema 9.2. IIpumenenue CoieprkaHue JeKIUH Hcnonnsobath HPOU3BOAHYIO AIA
TIPOU3BOTHOM. 1. MOHOTOHHOCTB ¥ 9KCTpeMyMEbI (pyHKImH. HaxoxaeHue HanboIbInero u MCCIIeNl0BaMA (yHKLMH Ha MOHOTOHHOCTS
HAVMEHbIIEr0 3HAYeHMsT (PYHKIMH Ha OTPE3Ke. M OKCTPEMYMBI, TIPUMCHATL  PE3yJIbTATHI
3. IlpuMeHEeHHE MPOU3BOIHON K MCCIICIOBAHMIO (DYHKITHH. MCCNE/IOBARMS K TIOCTPOSHHIO IPauKOB.
I IpumensaTs MIPOM3BOTHYIO JUTSt
PAKTHYCCKHUE 3aHATHUS
1. [TpyMeHEeHHE TPOU3BOTHOM K MCCIIEIOBAHUIO (DYHKITHI. 2 HAXONCICHUA  HAMIIYHINCTO  pCIICHUA B
P P MPUKIAAHBIX, B TOM YHCIE COIMaJIbHO-
2. [Mocrpoenne rpadukoB GYHKIHUHN C TOMOIIBIO €€ HCCICIOBAHIS. 2 SKOHOMHUECKHX, 3a1a4aX.
3. Pemrenue 3a1a4 Ha HaX0XKICHNE HANOOJIBIIIEr0 U HANMEHBIIIETO 3HAYEHUIA. 2 SHAKOMHTBLCH C  HMCTOpHEH  pasBUTHA
> MaTEeMaTHYECKOTO aHai3a
4. HpI/IMepI)I HCIOJIB30BaHUs MTPOU3BOAHOU I HAXOXKACHUA pAllMOHAJIBHOT'O 2
peIICHNs B MPUKJIAIHBIX 3a/1a9aX.
KonTtpoasHnas padora Ne7 2
Pazjnen 10. UuTerpa u ero npuMeHeHHUsl. 14
Tema 10.1. [TepBooOpa3zHasi. Conep)kaHue JICKITUU
1. [TepBooOpa3Has u ee TeOMETPUIECKUI CMBICT 1 OCHOBHOE CBOICTBO, TPABHIIO OnepupoBars TIOHATUSMMU:
HaxoxaeHus. Tabmuia mepBooOpa3HbIX. nepBoOOpa3Has, HHTErpall.
HeormpeeneHHpI HHTETpa, MPaBrUiIa HAXOXKJICHUS. Haxoautp mepBooOpa3HbIe 3JIeMEHTAPHBIX
[IpakTHyeckue 3aHATH (YHKOWH;  BBIYMCIATH  HWHTETpal IO
1. HaxoaeHnue mepBoodpasHbIX (OYHKIHH. 2 | dopmyne Hrrorona-JleiOuuna.
2. HaxoxeHue HeonpeeIeHHOTO HHTerpaa. 2 | 3HAKOMHTBCSI C  HCTOPHCH  Pa3BUTHS
MaTEeMaTHYECKOTO aHai3a
Tema 10.2. OnpeneneHHbIH CojepikaHue JICKIUU
HHTETpal. 1. Onpenenennsiit uaterpain. ®opmysa Hetorona-Jleionuna. KpuBonuHeiinas
Tparnemus u ee IIOMIA b, INIOCKas PUIypa U €€ TUIOIIAIb.
[IpakTHyecKue 3aHATH
1. Berurciienne onpeaeneHHoro uarerpana. ®@opmyna Herortona-JIeliOHuIa. 2




2. HaxoxneHue miomaan KpuBOJIMHEHHON Tpanenuu. Haxoxaenue riomanu
IUIOCKOH (DUTYPBL.

KonTtpoabsHnas padora Ne§

Paznen 11. MHOrorpaHHMKH.

10

Tema 11.1. ITousarue
MHOTOTPaHHHKA.

ConeprkaHue JICKIUU

1. ITonsTue MHOT'OI'paHHUKA, OCHOBHBIC 3JICMCHTBI MHOT'OTPaHHUKA, BBIITYKJIBIC U
HEBBIITYKJIbIE MHOTOTPaHHHUKH; Pa3BEPTKA MHOTOrpaHHuKa. [IpaBuibHbIE
MHororpaHHuku. @opmyia Ditnepa.

IIpusma: n-yronbHas Npu3Ma; I'paHd U OCHOBAHUS IIPU3MBI; IpsIMasi U HAKJIIOHHAs
TIpu3MBbI; OOKOBas M MOJTHASI TTOBEPXHOCTH NpU3MbL. [lapamnenenunen,
MIPSIMOYTOJIBHBIN MapajuIeNIeHIIe]], ero 3JeMeHTH i cBoicTBa. [lomans 60koBOMH
IIOBEPXHOCTH U IIOJHOU ITOBEPXHOCTU NPSIMOM IIPU3MBI.

[Mupamuaa: n-yroipHas TMpaMuia, TpaHd U OCHOBaHWE ITUPAMUIbBI; OOKOBAst 1
TIOJIHAsI TIOBEPXHOCTh IMPaMHU/IbL; IPAaBUIIbHAS M yCeu€HHas nupamua. Ilnomans
0OKOBOY MOBEPXHOCTH U TIOJHOM MOBEPXHOCTH MMHPAMU/IBL.

HpaKTI/I‘-ICCKI/IC 3aHATHUA

1. Beruncienne 31eMEeHTOB MIPpU3MbI, HAXO0XKJACHUC €€ TIJIOaaH. Brrancnenne
OJICMCHTOB IMUPpaMUbl, HAXOXKIACHUC €€ TIOIAaH.

CI/IMMeTpI/IH B I[IPOCTPAHCTBE: CUMMETPUSA OTHOCUTECIILHO TOYKHU, HpﬂMOﬁ, IIJIOCKOCTH.
DIIeMEHTHI CHUMMCTpPHUHU B IMPpAMHUAAX, MMapaJliejicnuncaax, mpaBuJIbHbIX
MHOTr'OrpaHHHKax.

Tema 11.2. O0beMsbl
MHOTOTPaHHUKOB.

CoJiep)kaHue JICKITUU

1. TTonstre 06 00BEMe. PopMyITEI 00BEM MUPAMUIEI, TPU3MEL.

IIpakTHyeckue 3aHsTUs

1. Haxoxaenue oobema npu3mbl. HaxoxaeHne 00beMa mupaMu/IbL.

AxTyanm3upoBath (akThl M METOBI
IJIaHUMETPHH, peleBaHTHbIE TeMe,
MIPOBOIUTH AHAJIOTHH.

JaBath ompeaeneHue mapajuieNenunena,
pacno3HaBaTb €ro BHABI M  H3y4yaThb
CBOMCTBA.

JlaBathb omnpeeaeHne TIMPaMU/IbI,
pacro3HaBaTth BUJIBI TUpaMuI,
(hopMyIHpOBaTH CBOMCTBA pEOEp, TpaHeH
BBICOTHI HpaBHJ’IbHOﬁ nUupaMuabl.

HaxoauTh IUomans IOJHOM M OOKOBOIA
MOBEPXHOCTH MTUPAMU/IbI.

JdaBatb omnpeaeneHue yCEuUE€HHOI
MUPaMUIbI, Ha3bpBaTh €€  DJICMCEHTHL.
@opMyJIHpPOBATHL TEOPEMY O IUIOLIAJH

0OOKOBOI MOBEPXHOCTH MPaBUIBLHOM
yCeUEHHON NUpaMUIbL.
Pematpb 3agauMm Ha  BBIYKCIICHHUE,

CBS3aHHBIE C MUPAMHJIAMH, a TaKXKe 3a1a4u
HAa MOCTPOEHHUE CEUEHUI.
JaBathb onpejejieHUe MIPU3MBI,
pacno3HaBaTh BHIbI IPU3M, U300pakaThb
MIPU3MBI Ha YePTEXKE.
HaxoauTth 1uiomans MOJIHON WIH OOKOBOM
MTOBEPXHOCTH MPHU3MBI.
H3yuath cooTHomIEeHUs Dilnepa i yncia
pEdep, rpaHeil U BEepUIINH MHOTOTPAHHHUKA.
H3yuats BUBI MIPaBUIIBHBIX
MHOTOTPAaHHHMKOB, ~ UX  Ha3BaHUs U
KOJIMYECTBO TPaHEH.
H3yuaTrh cuMMeTpHIO MHOTOIPaHHUKOB.
OO0BbsiICHAITh, Kaku€ TOYKH HAa3bIBAIOTCA
CUMMETPUYHBIMHA OTHOCHTENIBHO JaHHOU
TOYKH, NPAMOM MIM IUIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO iRV
IUIOCKOCTBIO CHMMETPHHU ¢urypsr.
IIpuBoauTL TpUMEpPHl CUMMETPUYHBIX
¢GuUryp B apXMTEKType, TEXHHKE, IPHUPOJIE.
MogaenupoBaTh pEalbHBIE CHTYallMd Ha
SI3BIKE reoMeTpHH, HCCeIe10BaTh
MOCTPOCHHBIE MOJENU C HUCIONb30BaHHEM
TE€OMETPUUECKUX IIOHATHH, HCIIOIb30BaTh
10J1001e MHOTOTPaHHHUKOB.
AKTyaau3upoBaTh (akTsl U METOMBI
IUTAaHUMETPHH, peneBaHTHBIC TEMe.
OOBSICHATH, KaK U3MEPSIOTCSI 00BEMBI TET,
OPOBOJAS  AQHAIOTHUID €  U3MEPEHUEM
Ionaaen MHOTOYTOJIbHUKOB.
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@®opMyJIUpPOBaTh OCHOBHBIE  CBOMCTBa
00BEMOB.

N3yuyats, BLIBOTUTH (GOpMYJBL. 00bEMa
HIPSIMOYTOJIBHOTO napajuiesIenunena,
MPHU3MBI ¥ TUPaAMHIBL.

Boruncisite 00bEM NPHU3MBI M THPAMUJIBI
IO UX JIEMEHTaM.

[pumensite  00BEM I pemIeHHUA
CTepEeOMEeTpHYECKUX  3agady W A
HaXOXKJEHUS TEOMETPUYECKUX BEIUYUH.
MopaeaupoBaTh pealbHbIE CHUTyalUd Ha
SI3BIKE reoMeTpHH, HCCeIe10BaTh
MOCTPOCHHBIE MOJENU C HUCIONb30BaHHEM
TFE€OMETPUYECKUX TOHATHH.

KonTpoabsnas pabora Ne9

Paznen 12. Tesa Bpamenus.

14

Tema 12.1. Hunuamp.

CoepikaHue JICKIUU

1. [unuuapryeckas MOBEPXHOCTb, 00pa3yroIine UINHIPUIECKOI TOBEpXHOCTH,
OCh IIMITHHIPAYCCKON TOBEPXHOCTH. LIFTHHIp: OCHOBaHMS U OOKOBasi HOBEPXHOCTH,
00pa3yolas ¥ 0Ch; IIONIaAb OOKOBOW U MOJHOM MoBepxHoCcTH. Dopmyiia oObema.

IIpakTryeckue 3aHsATUs

1. U300paskeHne MUITHHPA HA MIIO0CKOCTU. Pa3Béprka nmnunpa. CedeHus UIHHApa
(MITOCKOCTHIO, TApaAIUIETbHOM HWITH IEPIEHNKYISIPHON OCH MIITHHAPa). Haxoxmenue
o0BeMa.

Tema 12.2. Konyc.

CoJiep)kaHue JICKITUU

1. Konnueckast HoBepXHOCTh, 00pa3yloIie KOHNIECKOH ITOBEPXHOCTH, OCh 1
BepIIMHA KOHIMYECKON oBepxHOCTH. KOHYC: OCHOBaHME U BepIInHa, 00pasyromas 1
0Ch; TUIOIIAb OOKOBOM U MOJHOW TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yolye u
BBICOTA; OCHOBAaHUs U OOKOBast HOBEPXHOCTh. M300paskeHne KoHyca Ha TUIOCKOCTH.
Pa3BépTra koHyca. CeueHns KOHyca (IUIOCKOCTHIO, ApalIeIbHOW OCHOBAHUIO, U
MIJIOCKOCTRI0, IPOXO/sIel yepe3 Bepinny). @opmyina odbema.

IIpakTHueckue 3aHsTUs

1. Brruncnenue 35eMeHTOB KOHYCa, TOCTPOCHNUE CEUeHUH, HaXOXIeHHe 00beMa
KOHYca.

Tema 12.3. [lap u cepa.

ConeprxaHue JEKIIHA

1. Cdepa u map: 1eHTp, paauyc, IMaMeTp; IIoIaab MoBepXHOCTH chepbl. B3anmuoe
pacronoxeHue cepbl 1 IIOCKOCTH; KacaTeIbHas INIOCKOCTh K cdepe; miIomanb
cdepsr. M300paxenne cdepsl, mapa Ha mwiockoctd. Ceuenns mapa. opmyna
o0beMa Imapa.

HpaKTI/I‘-ICCKOG 3aHATUC

1. BeruucieHue 371eMeHTOB cepbl U Iapa, MOCTPOSHHE CEUeHUMH, HaXOXKIeHHE
o0bema miapa.
KonTpoabnas padora Nel0

AKTyaJu3upoBaTh (akTel U  METOJbI
TUTAHUMETPHH, peJieBaHTHBIC TeMe,
HPOBOJUTH QaHAJIOTHH.

JaBatb ompeznesneHust cepbl U mapa, HX
LEHTPA, paJnyca, THaMeTpa.
Omnpenenasats  chepy  Kak
BpALIECHHsI OKPYKHOCTH.
HccenenoBars B3aMHOE paCIIONIOKCHHUE
cheppl ® IUIOCKOCTH, JOBYX  cdep,
WUTIOCTPUPOBAaTh 3TO HAa 4YepTexax H

Gurypy

pHUCYHKaXx.
®DopmyupoBaTh onpenejeHue
KacaTeJbHOM  IUIOCKOCTH K cdepe,
CBOMCTBO M  MpHU3HAK  KacaTelbHOM
IUIOCKOCTH.

3HaKOMHUTBLCS ¢ reo1e3MYECKUMM

muEusIMA - Ha  cepe. OOBICHATH, 4TO
Ha3bIBAIOT [WIMHAPOM, Ha3bIBaThb €TO
JIIEMEHTHI.

H3yuaTh, O0O0BACHATH, KaK IOJYYUTH
LVITHHAP MyTEM BpaIICHUSA
MPSIMOYTOJIbHUKA.

BriBoauTh, MCNOJB30BATH (GOPMYIIBI [T

BBIYHMCIIEHUS IUTOIIAIN OOKOBOM
MMOBEPXHOCTH IWJIMHIPA.

H3yuaTtsb, pacno3HaBaTb  pPa3BEPTKY
HUIAHApA.

MN300pakaTh LWIMHAP U €ro CEUCHHS
IUIOCKOCTBIO, MPOXOAIIEH uepe3 ero och,
napajuleIbHOM WM NEPHEHIUKYISIPHON
OCH.

Haxoautp 1iomand 3TUX — CEUEHUH.
MogaenupoBaTh pEalbHBIE CHTYallMd Ha
SI3BIKE reoMeTpHH, HCCIIeI0BATh
MOCTPOCHHBIE MOJENN C HUCIONb30BaHHEM
TEOMETPUYECKHUX MOHSATHH.




OOBSICHATh, Kakoe TEJIO  Ha3bIBAIOT
KPYTrOBEIM  KOHYCOM,  HAa3bIBaTh  €ro
9JIEMEHTHI.

H3yuaTh, O00BACHATH, KaK IOIYYUTH
KOHYC ITyTéM BpamleHHs] TPSIMOYTOIBEHOTO
TPEYroJbHUKA.

HN306paxkaTrb KOHYC M €ro Ce4YeHHus
IUTOCKOCTBIO, TPOXOISMIel dYepe3 och, H
IJIOCKOCTBIO, TEPNEHAUKYISIPHOH K OCH.
H3yuars, pacno3HaBaTh Ppa3BEPTKY
KOHYyca.

BoiBoauTh, HCMOAB30BATH HOPMYJIBI IS

BBIYUCIIEHUS TUTIOIIA 0OKOBOIt
MTOBEPXHOCTH KOHYCA.
Haxoantsb TUIOIIATA CEUCHUH,

MPOXOJSIIINX Yepe3 BEpIIMHY KOHYca WU
MIePIIEHANKYJISIPHBIX €T0 OCH.

OOBSICHATh, KaKoe TEI0 Ha3bIBAC€TCs
YCEUEHHBIM KOHYCOM.

H3yyaTb, 00BACHATH, KaKk €r0 ITOTYyYHTH

IyTEM BpallleHUs IIPSIMOYTOJIbHOM
TpaIreLyH.

BoiBoaUTbL, NPUMEHATH (GOPMYITy A
BBIYHCIICHUS miouanu 6oxoBOH
IIOBEPXHOCTHU YCE4EHHOI O KOHyca.
AKTyaJau3upoBaTb (GakTbl ¥  METOIBI
IIJIaHUMETPUH, pEJEeBaHTHBIE TEeME,

MPOBOJIMTH AHAJIOTHH.
Pemath  crepeomeTpHyecKue  3aadyd,
CBs3aHHBIC C TCJIaMHU BpalicHusd,
MOCTPOCHHEM CEYCHMI Ten BpalleHHs, C
KOMOMHAIMAMHM ~ Tel  BpallleHUs |

MHOTOIrpaHHUKOB Ha HaXO0XJICHUC
FEOMETPHUUECKUX BEINUHH.

HUcnonb3oBatb pu pelieHnn
CTEPEOMETPUUECKHUX 3amadq

IUTAHUMETPHYeCKiEe (AaKThI W METOJBI
3a/la4yi Ha BBIYUCIIEHUE U JOKA3aTeNIbCTBO.
MogeaupoBaTh peaibHble CHUTyallUd Ha
SI3BIKE TeOMETPHH, HCCIIEI0BATh
[IOCTPOEHHBIE MOJENIN C HMCIOIb30BaHUEM
TeOMETPUUECKUX TIOHATHH.
AxTyanam3upoBath (akTBl W METOMBI
IJIaHUMETPUH, peleBaHTHbIE TeME,
MIPOBOIUTH AHAJIOTHH.

BeiBoauTH, HCHOJAB30BATH  (POPMYIIEI
00BEMOB: TIPU3MBI, HWINHAPA, MHPAMUIEI,
KOHY(Ca; YCEUEHHO MIAPaMHU b U
YCE4EHHOI'O KOHYCa.

Pewats,  crepeoMeTpuueckue - 3a4auu,
CBSI3aHHBIE C BBIYUCICHUEM OOBEMOB.
@DopMyIHPOBATH ONPEAEICHUE MIaAPOBOrO
CErMeHTa, 11apoBOro.

[pumensiTe  GopMyJabl sl HAXOXKJIC

HH
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00BEMOB  IIAPOBOTO  CETMCHTA, IIApPOB
CeKTopa CIlos, MIApOBOro cekropa. Perl
CTCPCOMETPUYCCKUE  3a/a4yM, CBS3aHHBIC
00BéMOM mapa ®  IUTOMANBI0  C]e
MojaenupoBaTth pealibHbIe CUTyallud Ha 513
TFCOMETPHH, HUCCIICIOBATh MOCTPOCHHBIC MO
C WCIIOJIE30BAaHHEM TEOMETPHUYCCKHUX ITOHST

oro
aTb
C
DBL
bIKC
CJIN
15158
bl

AxTyanusupoBatb  (pakTBI W MeT
IJIaHUMETPHUU, PECICBAHTHBIC TEME, IMPOBOAUTH
aHaJIOTUH.

Pemats  crepeoMerpudeckne — 3agaud,
CBSI3aHHBIC C COOTHOIICHUEM OOBEMOB H
MOBEpXHOCTEN MOTOOHBIX Ten B
MIPOCTPAHCTBE.

MogeaupoBaTh peaibHble CHUTyallUd Ha
SI3BIKE TEOMETPHH, HCCIIEeI0BaTh

[IOCTPOEHHBIE MOJENIN C HMCIOJIb30BaHUEM
F€OMETPUUECKUX MOHATHUH.

Pa3nea 13. CucteMbl ypaBHEHHH. 6
Tema 13.1. CucreMsl CopeprxaHue JEeKIUU
ypaBHCHHIA. 1. CucTeMbl TMHEHHBIX, pallMOHAIBHBIX, HPPAlHOHANBHBIX YPaBHEHHH. OnepupoBaTh  NOHATHSIMH:  CHCTEMa
CHCcTeMBI M COBOKYITHOCTH MMOKA3aTENbHBIX, JIOTAPU(PMUUCCKUAX YPABHEHHUI. JWHCWHBIX YpaBHEHHH U e pellIcHHe.
CucTeMBbl M COBOKYIIHOCTH ITOKa3aTENbHbIX, JIOTAPU(PMUISCKUX HEPABCHCTB. Hcnoap3oBaTh  cHCTEMy  JIMHEHHBIX
Hcnonp3oBanue rpadukoB GyHKINHA IS pEIICHUS] YPaBHEHUHA U CHCTEM. YpPaBHEHMM [UIsl PELIECHUS HPAKTHYECKUX
IIpakTHueckue 3aHsTUs 3aaad. .
1. Pemmenue cucreM NTMHEHHBIX ypaBHEHUH. PemeHne cucreM mokasaTebHbIX, HaxonuTh pemienusi NpOCTEHIINX CHCTEM
Jorapu(pMUYECKUX ypaBHEHUH. n COBOKYIIHOCTEH paHOHAIBHEIX
PellieHyre cUCTEM MOKA3aTENBHBIX, JIOrapu(MUUECKUX HEPABEHCTB. Pelienue YPaBHCHHUN 1 HEPABCHCTB. .
HPUKJIAHBIX 33124 ¢ IOMOLILIO CUCTEMbI JIUHEMHbIX ypaBHEHHUil. Ucnoabzosath rpaduki  Qyrkumit s
[IpuMeHeHre ypaBHEHUH, CHCTEM U HEPABEHCTB K PENIEHHUI0 MaTEMaTHUECKHX 3a/1ad DCLICHNA yPABHEHNMU.
Y 3a71a4 U3 PasJIMUHbIX 00JIACTEl HAyKW W PealbHON KHU3HH MopenpoBaTh pealbHbIC CHTYaUMH Ha
S3bIKE AJNTeOpbl, COCTABIIATH BBIPAXKCHHUS,
YpaBHEHUs, HEPAaBEHCTBA W CHUCTEMBI IO
YCIIOBHIO 3aj1a4n, HCCIIeI0BATh
MOCTPOCHHBIE MOJENH C HCIOJIb30BaHHEM
anmapara ajareopsl
KonTpoabnas padora Nell
Pa3znen 14. DaeMeHThl KOMOUMHATOPUKH, TEOPUH BEPOSITHOCTEH, MaTeMATHYeCKO#i CTATHCTHKH. 12

Tema 14.1. DneMeHTHI

CojeprkaHue JICKITUU

KOMOWHATOPHKH.

1.0OcHOBHBIC OHATHS KOMOMHATOPUKH. KOMOMHATOPHOE MPABUIIO YMHOKCHUS.
[MepecranoBky, pa3MerieHus, couetanus u pakropuai. Tpeyrombuuk [Tackans.
®dopmyna omHoma HeroToHa.

IIpakTudeckue 3aHsATUs

1. Ilpocrefinmue 3a1a4u Ha MOJCYCT YUCIIA pa3MENICHUH, IEPECTAHOBOK, COYETAHUH.

HUcnoan3oBarh MpaBUJIO YMHOXKCHUSA IS

MIepeUrCIeHUs] COOBITHH B  CIIydailHOM
OIIBITE.
Ioan30BaThes ¢bopmyoit u

TPCYTOJIbHUKOM ITackains JUIA OTIPEACIICHUS




Tema 14.2. DneMeHTHI TEOpHH
BEPOSITHOCTEM.

CoJnep)kaHue JICKITUU

1. CobpITHEe, KOMOMHAIUS COOBITHI, BEPOATHOCTD COOBITHS, CIOKEHNE U YMHOXKEHHE
BEPOSTHOCTEH.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

1. YcnoBHas BEpOSATHOCTE. Y MHOKEHHE BeposiTHOCTEH. [lepeBo cirydaitHOro
skcriepuMenTta. @opmyria mosHo# BeposTHOCTH. HezaBucumelie coObiTust. Oneparuu
HaJ COOBITUSIMHU: TIepeceueHue, 00beTMHEHNE COOBITHH, IIPOTHBOITOIOKHBIE
coObITHs. luarpammsl Ditnepa. Popmysia CIOKEHUS BEPOSTHOCTEH

Tema 14.3. DneMeHTBI
MaTeMaTHYECKON CTATUCTHKH.

Cojnep)kaHue JICKITUU

1. [IpencraBieHre TaHHBIX C TIOMOIIBIO TabuUIl U auarpamm. CpenHee
aprupMeTHIeCcKOe, MeIaHa, HanboIbIIee M HANMEHbIIIee 3HAYCHHUS, pa3Max,
JIMCTIEPCHsl, CTAHJAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

HpaKTI/I‘{eCKI/Ie 3aHATHA

1. Ilncnepcnﬂ " CTaHAApTHOC OTKJIOHCHUC. [[Hcr[epcpm TCOMETPHUUICCKOTO U
OHMHOMHAJILHOTO pacpCacICHHUA.

qycaa COYETaHul.

BeigensasTe Ha npuMepax — CiydaiiHble
CO6bITI/IH B OIIMCaAHHOM CHy‘IaﬁHOM OIIBITC.
@opMyIHPOBATL YCIOBHS IPOBEICHUS
CIIy4aiiHOro OmbITa.

Haxonute  BeposTHOCTH  COOBITHH B
OMBITaX C PAaBHOBO3MOXKHBIMU HCXOAaMHU.
MopenupoBaThb OITBITHI [¢
PaBHOBO3MOKHBIMH OJICMCHTAPHBIMU.
NCXOJJaMH B XOJI¢ TPAKTUIECKOH PabOTHI.
Hcnoab3oBaTh muarpaMmel  Jitlepa #
CIIOBECHOE  OMNKMCaHWe  COOBITMH s
(hopMyIHPOBKH u n300paKeHAS
oOBemMHEHNsS M TepecedeHus] COOBITHIL.
Pemate 3amaun  Cc  HCHOJIB30BaHHEM
(OPMYIIBI CIIOKCHHS BEPOSTHOCTEH.
Pemiats  3amaun  Ha  HaxOXKICHHE
BEPOATHOCTCH COOBITHI, B TOM YHCJC
YCIIOBHBIX C IIOMOMIBIO AEPEBA CITy4ailHOTO
OTIBITA.

OnpeneasiTh HE3aBUCUMOCTh COOBITHI IO
(dopMyne M MO OpraHu3alyd CITyYalHOTO
ombiTa. M3Biekarb WHGOPMANUIO U3
Ta6J'II/III u Auarpamm, HUCIIOJIB30BAaTh
TaOIUIIBI u JTHarpaMMBI TUTSE
MIPEICTaBICHNS CTATUCTHYECKUX HTAaHHBIX.
HaxoauTh onucarenbHble XapaKTePUCTUKH
JTAaHHBIX.

BbiiBUraTh, KPUTHKOBATH THIIOTE3B O
Xapakrepe CiaydyalHOM W3MEHYMBOCTH U
omnpezersronux e€ Gakropax.

BeigensaTe Ha nOpuMepax — CiydaiiHble
CO6bITI/IH B OIIMCAHHOM CHy‘IaﬁHOM OIIBITEC.
@opMyIHPOBATL YCIOBHS IPOBEICHUS

CiIy4aiHoro OIIBITA. Haxonguts
BEPOSITHOCTH  COOBITMH B  ONBITaX C
PaBHOBO3MOKHBIMU HCXOJAMHU.
MopenupoBaThb OITBITHI [¢
paBHOBO3MO)KHbIMI/I 3J'I€MeHTaprIMI/I.
HCXOJaMHU B XOJI¢ IPAKTHYCCKOW paOOTEHI.
OcBauBarthb TTOHSTHSA: JIACTICPCHS,

CTaHAAPTHOE  OTKIOHEHHE  CIIydalHOM
BEJIMYMHBIL.

Haxoautnb JUCIIEPCHUIO o
pacmnpeeNeHuto.

Haxomute 1o w3BecTHBHIM (opMyiaMm
JTICTIEPCHIO TEOMETPHUIECKOTO u

OMHOMHAJILHOTO pacIpe/IeNIeHusI.
3HAKOMHUTBCSI C BBHIOOPOYHBIM METOIOM
HCCIIEIOBAHNUS  COBOKYITHOCTH  JAHHBIX.
H3yuaTh B Xo#e IpakTHUECKOH paboTHI C
WCIIONIb30BAaHUEM  JJIEKTPOHHBIX — TaOJHII
IIPUMEHEHNE BBIOOPOYHOTO MeEToAa
UCCIIEIOBAHNN.
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4 YCJIOBUA PEAJIMBALINU YYEBHOI'O ITPEJIMETA MATEMATHUKA

4.1 TpeOoBanus K MaTepHAJIbHO-TEXHHYECKOMY 00ecIe4eHUI0
Peanuzanms yueOHOro mpemmera Marematnka TpeOyeT Hamudus ydeOHOro KaOwHeTa
MaremaTuku.

Ob6opynoBanue yuyeOHOro kabuHeTa: pabodyee MeCTO MpernoaaBarels (CTol, cTyl); pabodne
MecTa 00y4aromuXxcs (CTOJbI, CTYJIbs); KOMIUIEKT Tabmuil: "AnreOpa v Havajaa aHaIM3a.
[TpousBoHas u nepBoodpasHas”; « ODyHKIUHN U TpapuKm»; «DopMyJIbl COKpPAILIEHHOTO
YMHOXEHUs»; «CTepeoMeTpus», «MeTo KOOpAMHAT B MPOCTPAHCTBE»; «OCHOBHBIC
TPUTOHOMETPUYECKHE TOXKAECTBA M (POPMYIIBI»; MAKEThl MHOTOTPAHHUKOB U TEJI BPAIICHUsT U3
MeTaJula ¥ KapToHa, HAaOOp YePTEKHBIN 7151 KIIACCHOM JOCKH.

Texunuueckue cpenctpa odydenus: Mynsrumenua-npoextop Infocus IN114 x Full 3D;
sKpaH HacTeHHbIH Lumien Eco Picture Mftte White; nepconanbHblif KOMIBIOTED €
yctanoBieHHbIM 10, noaxmtouennsiii k cetu Mutepuer(OC Windows 7 Pro;MS Office
2007;Kaspersky Endpoint Security;7-Zip;Google Chrome;PDF24 Creator)

4.2. IlepeyeHr  HOPMATHBHBIX  NPABOBBIX  JOKYMEHTOB, OCHOBHOW W
JAOTOJIHUTEIbHON y4eOHOM JIMTepaTypbl, HEOOX0AMMON /IS 0OCBOEHHUsI Y4eOHOro nmpeamera
MaremaTuka

1. TIpuka3 Ne 413 Muno6puayku Poccun ot 17.05.2012 r. «O06 yTBepKI1eHUN
(benepaabHOro TOCyAapCTBEHHOT0 00pa30BaTEILHOTO CTAHJApTa CPEIHETO OOIIETOo
obOpazoBanmsi»(B pen. [IpukazoB Munobpuayku Poccun ot 12.08.2022 No732)

2. Tlpuxa3 Ne373 MunoOpnayku Poccun ot 18.05.2023r. «O6 yTBepkaeHuu QeaepanbHOi
o0pa3oBaTenpHON POTPaMMBI CPEIHETO TPO(PECCHOHATEHOTO 00pa30BaHU.

OcHoBHast iuTEpaTypa

1. Anumos Ul A., Koasrun FO.M., TkauéBa M.B. u ap.
MaremaTuka: ajaredpa u Ha4yajla MATEMaTHYeCKOI0 aHau3a, reomerpus. I'eomerpus 10-
11 knacc. Ba3oBblii 1 yriry0/1éHHBIH YPOBHH.
OnektpoHHas hopma yueOHHKA.

2. Aranacsan JI.C., byry3os B.®., Kaxomues C.b. u ap.
MaremaTuka: ajaredpa 1 Ha4aJjla MATEMAaTHYECKOI'0 AaHAJIM3a, FreoMeTpusi. Aiiredpa u
HaYaj1a MaTemMaTudeckoro ananu3a 10-11 kiaacc. ba3oBbiii 1 yriy0JéHHbINH YPOBHH.
OnektpoHHas Gopma yueOHHKA.

4.3. IlepeyeHb mporpaMMHOro obdecnedyeHusi, MPpoPecCHOHAIBLHBIX 0a3 JaHHBIX,
HH(pOpMAIMOHHBIX CIPaBOYHbIX cucTeM pecypcoB HH(POPMALHOHHO-
TeJIEKOMMYHUKAIMOHHOH ceTu «WHTepHeT», HEOOXOAMMBIX /JIA OCBOEHHMSI Y4eOHOro
npeamera Maremaruka

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

HuTepHET pecypcesl.

www.fcior.edu.ru (MHpOpMaLIMOHHBIE, TPEHUPOBOYHBIE U KOHTPOJIbHbIE MaTepUaIIbI)
www.school-collection.edu.ru (eMHbIe KOJUIEKIMU UPPOBBIX 00pa30BaATEIBHBIX PECYPCOB)
http://metodist.lbz.ru/iumk/mathematics/ec.php (351€eKTUBHBIE KypCBI IO MATEMAaTHUKE)
http://www.iprbookshop.ru/ D3nekTpoHHO-OHOIMOTEYHAS CUCTEMA.

http://mathtest.ru (MaTemMaTrka B MOMOIIb CTYACHTY U IIKOJIbHUKY — T€CTHI online)


http://mathtest.ru/
http://www.iprbookshop.ru/
http://metodist.lbz.ru/iumk/mathematics/ec.php
http://www.school-collection.edu.ru/
http://www.fcior.edu.ru/

4.4. OcoOennocTu  peanu3anmu  y4deOHOro mnpeaMera MaremaTuka JJs
00y4YaoIMXCcs U3 YHCJIa MHBAJIMI0B H JIMI[ C OTPAHMYEHHBIMH BO3MOKHOCTSAMH 310POBbSI

[Tpu oOyuyeHMH JHIl C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 3/I0POBbS, MPEAyCMAaTPUBAETCS
WHAUBUAYAIbHBIN rpaduk 00y4eHus.

WHBaup! ¥ YA ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbs 00€CIICUEHbI ITeYaTHBIMU
Y DIIEKTPOHHBIMH 00pa30BaTeIbHBIMH pecypcaMu B popMax, aJanTHPOBAHHBIX K OTPaHUICHUSIM
UX 3/I0POBBSL.

JInsi OCYIIECTBIICHUSI TIPOIEIYyp TEKYIIETO KOHTPOJS YCIIEBAEMOCTH W MPOMEKYTOUYHOU
aTTeCTallud OOYYaIOLIMXCS, CO3/1al0TCS (POHABI OLIGHOYHBIX CPEICTB, aJaNTHPOBAHHBIC IS
WHBAJIUAOB U JIUI C OTPaHUYECHHBIMH BO3MOXXKHOCTSIMHU 37I0POBbSI M TIO3BOJISIONINE OIICHUTH
JOCTIKEHHE MMHU 3alUIaHUPOBAaHHBIX B OCHOBHOH 00pa3oBaTeNbHON IMpOorpamMme pe3yibTaToB
o0y4eHHsI ¥ YPOBEHb C(POPMUPOBAHHOCTH BCEX KOMITETCHIINH, 3asBJICHHBIX B 00pa30BaTeIbHON
porpaMMe.
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5 KOHTPOJIb M OIEHKA JOCTWXEHUW PE3YJIBTATOB
OCBOEHMHSA YYEBHOI'O IPEJIMETA MATEMATHUKA

Oruenka pe3yabTaToB

PesynbTatel 00y4eHus
Y Y (dbopMBI 1 METOTBI)

JINYHOCTHBIE PE3VJIbTATHI

1) rpaskmaHCcKOro BOCTIUTaHMS: CHOPMHUPOBAHHOCTH
IPaKJIAHCKOW MO3UIIUU 00YUaIOIIEerocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUICKOI0 00IIeCcTBa,
IIPEJICTaBICHUE O MATEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBICHUA,
MPOLIETyp TPaKIAHCKOTO 00IIecTBa (BEIOOPHI, OIIPOCHI 1
Jpyroe), yMeHue B3auMoJIeHCTBOBATh C COIIMAbHBIMU
WHCTUTYTaMH B COOTBETCTBUH C UX (DYHKITUSIMU U
Ha3HAYCHHEM,;

2) MaTpuOTHYECKOTO BOCIUTAHUS: CHOPMUPOBAHHOCTD
POCCHUICKOM TPaXkIaHCKOM MIEHTUYHOCTH, YBAKECHHS K
MPOIUIOMY U HACTOSIIIEMY POCCHUIICKOM MaTeMaTHKH,
LIEHHOCTHOE OTHOUIEHHE K JIOCTHIKEHUSAM POCCUICKUX
MaTEeMaTUKOB M POCCUHCKON MaTeMaTH4eCcKOM HIKOJIBI,
MCIIOJIb30BAHUE ATUX JIOCTHXKEHUH B APYrUX HAyKax,
TEXHOJIOTHIX, Chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS: OCO3HAHUE
JyXOBHBIX LICHHOCTEH POCCUICKOT0 HapoAa,
c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUIECKOTO
MOBEJICHUS, CBA3aHHOTO C IPAKTUYECKUM NMPUMEHEHUEM
JIOCTHKEHHMM HAYKH U IESITEIIBHOCTBIO YYEHOTO, OCO3HAHME
JMYHOTO BKJIa/1a B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIEro;

4) 5CTETUYECKOT0 BOCTIMTAHMS: ICTETHUECKOE OTHOIIICHHE K
MUDY, BKJIIOYasi 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEIICHUH,
paccyX1eHUl, BOCIPUUMYHUBOCTh K MaTEMaTHYECKUM
acreKTaM pa3IM4HbIX BUJIOB HCKYCCTBA;

5) ¢usmueckoro BocuTaHus: cHOPMUPOBAHHOCTh YMEHUS
MPUMEHATh MaTeMaTHYeCKHUe 3HAHUS B HHTEpecax
3I0POBOTO M 0€30IMacCHOT0 00pasa >KM3HU, OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (3I0pPOBOE MMUTAHUE,
cOalaHCUPOBAHHBIN PEXXUM 3aHATUN U OTIbIXA, pETyIIsIpHas
buznyeckas akTUBHOCTD), (PU3MYECKOE COBEPILICHCTBOBAHHE
IIPU 3aHITUAX CIIOPTHUBHO-030POBUTEIHHON
JESITENIbHOCTBIO;

6) TPy/A0BOTO BOCIIUTAHUS: TOTOBHOCTh K TPYAY, OCO3HAHUE
LEHHOCTHU TPY10JI00UsI, UHTEPEC K pa3IuYHbIM chepam
npoheccCuoHaNbHOM IS TEILHOCTH, CBSI3aHHBIM C

MaTeMaTHUKON M e NPUIIOKCHHUAMU, YMCHHUEC COBCPIIATH




OCO3HaHHBIN BBEIOOp OyAyIIel mpodeccuu 1 peaan30BhIBATh
COOCTBEHHBIE KH3HEHHBIE TUTAHBI, TOTOBHOCTH U
CHOCOOHOCTh K MaTeMaTHYeCKOMY 00pa30BaHUIO U
caM000pa30BaHUIO Ha NPOTSHKEHUU BCEH )KHU3HM,
TOTOBHOCTb K aKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTHUYECKUX 3a7]ad MaTeMaTHUeCKON HalpaBIeHHOCTH;

7) 5KOJOTHYECKOTO BOCTIUTAHUSA: C(HOPMUPOBAHHOCTD
HKOJIOTHYECKOU KYJIbTYPBI, HOHUMAHUE BIMSHUS
COLIMAJIbHOOKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE
HNPUPOAHON U COLMAIBHOM Cpe/bl, OCO3HAHUE II100aTIBLHOIO
XapakTepa dKOJIOTHYECKUX MPOoOJIeM, OpUeHTAIIHsI Ha
IIPUMEHEHNE MAaTEMATHYECKNX 3HAHUM JUIs pELICHU 3a1a4
B 00JIaCTH OKPYKAIOLIEH cpe/ibl, INIaHUPOBAHUE ITOCTYIIKOB
Y OLIEHKH UX BO3MOJKHBIX IIOCJIEACTBUN I OKPYXKaroLIeH
Cpelbl;

8) LIeHHOCTH HAayYHOTO MO3HAHUSA: CHOPMHUPOBAHHOCTh
MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOIIECTBEHHOM MPaKTUKH,
MOHUMaHUE MaTeMaTHYECKOW HAyKH Kak c(hepbl
YEJIOBEUECKOU IEATEIbHOCTH, dTAllOB €€ Pa3BUTHS U
3HaYMMOCTH JJIs Pa3BUTHUS LIUBWIN3ALUN, OBJIAJICHUE
SA3IKOM MaTEMaTUKHU U MATEMATUYECKOU KYyJIbTYPOU Kak
CPEJICTBOM IO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIAThH
IIPOEKTHYIO U MCCIIEA0BATENbCKYIO 1EATENbHOCTh
WHAWBUIYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATDI

OBlajieHne yHUBEPCAIbHBIMU IT03HABATEIbHBIMU
JEUCTBUSIMU:

bazoBrie Joruyeckre ASMCTBUS: BRISBIATH U
XapaKTepHU30BaTh CYIIECTBEHHbIEC IPU3HAKU

MaTeMaTUYeCKUX 00bEKTOB, MOHATUMA, OTHOILICHUN MEXKTY
MOHSTUAMH, (HOPMYITHPOBATH ONPEICIICHUS TOHITHIA,
YCTaHABIIMBATh CYMIECCTBEHHBIN MPU3HAK KIacCH(DHUKAIIH,
OCHOBaHUS JJ1s1 0000IIEHUS M CPABHEHUS, KPUTEPUH
MIPOBOJIMMOT'O aHATN3a; BOCIIPUHUMAThH, POPMYJIMPOBATH U
MpeoOpa30BbIBATH CYXKICHUS: YTBEPIUTEIbHBIC U
OTpHUIIATENIbHbIE, €IMHUYHBIC, YaCTHBIE U OOIINE, YCIOBHBIC,
BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U
¥ TIpOoTUBOpEYHS B (haKTaX, JaHHBIX, HAOIIOACHUIX U
YTBEPKICHUAX, IPEAJIaraTb KPUTEPUU JIJIS1 BHISIBICHUSA
3aKOHOMEPHOCTEH M MPOTUBOPEUHUIL; A€JIaTh BHIBOJIBI C
WCTIOJIb30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHHUM, YMO3aKIIOUEHUH 110
AQHAJIOTMH; MPOBOJUTH CAMOCTOSITEILHO JOKA3aTEIbCTBA
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MaTeMaTUYeCKUX YTBEPKACHUM (MPsSIMbIE U OT MIPOTUBHOTO),
BBICTPANBAaTh apTYMEHTAIIUIO, IPUBOUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U
BBIBOJIBI;, BEIOMPATh CIIOCO0 pelieHus: ya4eOHOM 3a1auun
(cpaBHMBATh HECKOJBKO BAPUAHTOB PEIICHUS, BLIOUPATh
HanboJiee MOAXOIAIINN C YYETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPUEB).

bazoBble nccnenoBaTeabCKre ACHCTBHYS: NCOIb30BATh
BOITPOCHI KaK MCCJIEIOBATEILCKUI HHCTPYMEHT TTO3HAHUS,

(bopMyITHPOBATH BOIIPOCHI, PUKCHPYIOIIUE TPOTHBOPEUHE,
npo0JeMy, YCTaHaBIMBATh UCKOMOE U JIaHHOE,
(GbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO,
MHEHHE; IPOBOUTH CAMOCTOSTEIIEHO CIUTAHUPOBAHHBIH
OKCIIEPUMEHT, HCCIICIOBAHUE 110 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4YeCKOTO 00bEKTA, SIBICHHS,
npoliecca, BBISIBICHUIO 3aBUCUMOCTENH MEXy 00BEKTaMHU,
SIBIICHUSIMH, TIPOLIECCAMU; CAMOCTOSATENILHO (DOPMYITUPOBATH
0000111eHUS ¥ BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIFO/ICHUS, UCCIICOBAHMS, OIICHUBATh IOCTOBEPHOCTh
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IIECHUI;
IPOTHO3MPOBATh BO3MOXHOE pPa3BUTHE MPOILECCa, a TAKKE
BBIJIBUTATh TPEIIOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX
YCIIOBHSIX.

Pa6ota ¢ nadopmarmeii: BEISIBIATH Ae)UITATHI
uH(pOpMAIIH, TaHHBIX, HEOOXOAUMBIX JUISI OTBETA HA
BOTIPOC | ISl PEIICHUS 33]Ia4H; BHIOMPATh MHPOPMAITUIO U3
MCTOYHUKOB Pa3JIMYHBIX TUIIOB, aHAJTU3UPOBATb,
CHCTEMATH3HPOBATh U HHTEPIIPETUPOBATH HH()OPMAITHIO
Pa3INYHBIX BUAOB U (POPM NpECTaBICHHUS;
CTPYKTYPHUPOBATh MH(POPMAITUIO, IPEICTABIIATE €€ B
pa3NMYHbIX (opMax, HIUTFOCTPUPOBATH TpaduyIecKH;
OIICHUBATh HAAEKHOCTh HH(YOPMAITHH TIO CAMOCTOSTEIILHO
c(OpMYIHPOBAHHBIM KPUTEPHSIM, CHOPMYITHPOBAHHBIM
CaMOCTOSITEIIHHO.

OBJ'IB.I[CHPIG YHHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMU
y4eOHBIMH JICHCTBUSMH: BOCTIPUHUMATE M (POPMYIIUPOBATH
CYXICHUA B COOTBCTCTBHUHU C YCIIOBUAMHU U LECTIAMU
0OLIeHMs], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY
3PpCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX, JaBaTh
MOACHCHMUA 10 X004y PCIICHHA 3aJa4i, KOMMCHTUPOBATDH
MOJTyYEHHBIN pe3ysbTaT; B X0/€ 00CyK/IeHUs 3a1aBaTh
BOIPOCHI 0 CYIIECTBY 00CYKIaeMON TEMbI, IPOOJIEMBIL,
peliaeMoii 3a1a4u, BbICKa3bIBATh UJICH, HAIICJICHHBIE Ha
IMMOUCK PCIICHUSA, COITOCTABJIATL CBOU CYKACHHA C
CY>KIEHHUSIMH JIPYTUX yYaCTHUKOB JMajora, 0OHapy>KUBaTh
pasIu4yre ¥ CXOACTBO MO3MITNI, B KOPPEKTHOU hopme




(bopMyIHpOBATH Pa3HOTIIACHUS, CBOM BO3PAKEHHUS,
MNPEACTABJIATDL PE3YJIbTAaThbl PCUICHUA 3aAa4U, SKCIICPUMECHTA,
UCCIIEIOBAHMS, IPOCKTA, CAMOCTOSITENILHO BEIOUPATH
dbopmat BBICTYIUICHHS C YUETOM 3a7a4 MPE3CHTAINH 1
0COOEHHOCTEHN ayJUTOPHH.

OBnajsieHe YHUBEPCATBHBIMU PETYISTUBHBIMU yUeOHBIMU
JICUCTBUSAMMU:

CaMoopraHu3anus: COCTaBJIATh IJIaH, aTOPUTM PEIICHUS
3aJ1a4M, BEIOUPATh CIIOCO0 PEHICHUS ¢ YIETOM HMEIOIIUXCS
pPeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C
y4€TOM HOBOI HH(OpPMAIHH.

CaMOKOHTPOIIb, SMOIMOHATBHBIN HHTEIUICKT: BIIA/ICTh
HaBBIKAMU TIO3HABATENbHON peIeKCHH KaK OCO3HAHHUS
COBEPIIAEMBIX JEHCTBUI M MBICIHTENBHBIX MPOIIECCOB, UX
pe3yJIbTaTOB, BIAIETh CIIOCOOAMHU CaMOTIPOBEPKH,
CaMOKOHTPOJIS IpoIlecca U pe3yJIbTaTa pelieHus
MaTeMaTHYECKOW 3aauu; IPEABUICTh TPYAHOCTH, KOTOPHIC
MOTYT BO3HMKHYTb IIPU PEIICHUU 3a]]a4l, BHOCUTD
KOPPEKTHBHI B JISITETLHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, TaHHBIX, HAMIEHHBIX OIIUOOK, BBISIBJICHHBIX
TPYJIHOCTEH; OLIEHUBATh COOTBETCTBUE pe3yibTaTa LENH U
YCIIOBUSIM, OOBSICHSITh PUYHUHBI TOCTHXKEHUS WIIN
HEJOCTH)KEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh
OIIMOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.
CoBMecTHas 1eATENbHOCTh: TOHUMATh U UCIIOIb30BAaTh
MPEUMYIIeCTBa KOMaHIHOW U MHIWBUYabHOW paObOTHI MIPH
pelieHnr yueOHbIX 3a/1a4, MPUHUMATD 11€7Thb COBMECTHOM

ACATCIIbHOCTH, IJIAHUPOBATH OpraHU3alluio COBMECTHOU
paboThI, pactpenesaTh BUIbI paboT, T0rOBapuBaThCS,
o0cyXIaTh TpoIiece U pe3ybTaT padoThl, 00001IaTh
MHCHHUSI HECKOJIbKHUX JIFOJICH; Y4acTBOBATh B TPYIIOBBIX
dbopmax paboTsl (00Cy)IeHUS, 0OMCH MHEHUH, «MO3TOBBIE
IITYPMBD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh pabOTHI U
KOOPAUWHUPOBATH CBOU I[eﬁCTBI/Iil C ApyruMHU 4JICHAMU
KOMaH/Ibl, OLICHMBATh KaYeCTBO CBOCTO BKJIAJa B OOIIHIA
IPOAYKT [0 KPUTEPHSIM, CPOPMYIUPOBAHHBIM yUaCTHUKAMU

B3aHUMOICHCTBUS.
ITPEJIMETHBIE PE3YJIBTATHI
Uucna WU BBIYHCICHHSA: OIIEpUPOBATh  IOHATHIMU:
HaTypajdbHOE, ILEJIO€ YHUCIO0, HWCHOJIb30BaTh MNPU3HAKUA Habsmonenne n OlICHKaA
JeNMMOCTH LENBIX YHCell, Pas3IoKeHHe 4Mcia Ha mIpocTeie| PE3Y/IBPTATOB paGoTel  Ha
. MPAKTUYECKUX 3AHATHSIX,
MHOXUTENIN [JId pEeLIeHUs 3a1ay; ONEpUPOBATH MOHATUEM:
IIPOBEPKA pe3yJIbTaToB
CTEIIEHb C MOHAIILHBIM  TIOKA3aTeJIEM; ONEePUPOBATH .
patoHain OKa3aTeyIeM,  OTepupo CaMOCTOSITEIILHOU padoTHI;
MOHSTUAMU: JIOTapUdM YUCIIa, JECIATUYHBIE U HATypaJbHbIC OIleHKa YPOBHSI SHAHUI
JIOrapu(MEL. CTYAEHTOB HAa KOHTPOJBHO-
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VYpaBHEHHsI M HEpaBEHCTBA: IPHMEHATh CBOMCTBA
CTETeHU sl npeoOpa3oBaHUs BBIPAKEHUH, ONEPUPOBATH
NOHATHAMM: TOKa3aTeJIbHOE YpAaBHEHHE U HEpPaBEHCTBO,
pemarh OCHOBHBIE THUIBI TIOKA3aTENbHBIX YPaBHEHUH U
HEpaBEHCTB; BBIMOJHATH NPeoOPa3OBaHUs  BBIPAKECHUH,
colepXammx  JIorapu(Mbl,  ONEPUPOBATH  MOHATHUSIMHU:
Jorapu(pMHUECKOE ypaBHEHHE W HEPABEHCTBO; HAXOAUTh
pelIeHUs TMPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;
OTIEpPHPOBATH MOHATHIMU: CUCTEMA JIMHEHHBIX ypaBHEHUH U
e€ pelnieHue, MUCIOoNIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHHUU
JUI pElICHUs] TPAKTHYECKUX 3a7ad; HAXOAWTh PEIICHUS
MPOCTEUIINX CHUCTEM W COBOKYMHOCTEH palMOHAIBbHBIX
yYpaBHEHHI W HEPABEHCTB; MOJCIMPOBATh pealibHbIC
CUTyallud Ha S3bIKE ajreOpbl, COCTaBISATh BBIPAXKCHUS,
ypaBHEHHS, HEPABEHCTBA M CHCTEMBI IO YCIOBHUIO 3ajadH,
UCCIICIOBAaTh TIOCTPOCHHBIC MOJETH C HUCIOJIh30BaHUEM
ammapara aareOphbl.

@OyHKIMK W TpapuKH: OINEPHUPOBATH IOHATHUSIMHU:
nepuogudeckas (QyHKIHS, TPOMEKYTKH MOHOTOHHOCTH
(GYyHKIMHA, TOYKH OJKCTpeMyMa (YHKIMH, HAWOOJbIICEe H
HavMEHbIIEe  3HA4YeHUS  (QYHKIUM Ha  TPOMEXKYTKE,
UCTIOJIB30BaTh WX IS UCCIeNOBaHHUS (DYHKIMH, 3aJaHHON
rpapuKoOM; OIIEPUPOBATH TIOHSTHSIMH rpaduKu
MOKa3aTeIbHOM, JIorapu(MU4YEeCKOil U TPUTOHOMETPUUYECKUX
GyHKIMH, W300pakaTh WX Ha KOOPAWHATHOHM TUIOCKOCTH H
UCTONIBb30BaTh Ui pPELICHUS YPaBHEHUH U HEPaBEHCTB;
n300pakaTh Ha  KOOPJMHATHOW  IUIOCKOCTH  TpaduKu
JMHEHHBIX ypaBHEHUH M HCIIONB30BaTh HMX [UIS PEIICHUS
CHUCTEMBbl JIMHEHHBIX YpaBHEHUH; MCIIOIb30BaTh TIpaduKu
(GYHKUMH JUIS UCCIIEIOBAaHMS MPOIIECCOB U 3aBUCUMOCTEH U3
JIPYTUX Y4eOHBIX JUCIUILITUH.

Havana MaremaTtudeckoro aHajau3a: OIEPUPOBAThH
NOHATHSMM:  HempepbiBHas  (yHKIMS,  [POU3BOJIHAS
(YHKIMHU, MCIOIB30BATh T€OMETPHUECKUU M (hru3nyecKuii
CMBICI TIPOM3BOJHOM JUIs pELICHUs 3a/ady; HaXOIUTh
NPOM3BOJHBIE  JJEMEHTApHBIX  (YHKIWH,  BBIYUCIATH
NPOM3BOJIHBIE CYMMBI, POHM3BEACHUS, YaCTHOTO (DYHKIIHIA;
UCTIOJIB30BaTh TPOM3BOJHYIO JUIS WCCIEAOBAHHUS (DYHKITUH
Ha MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHSTH pPE3yJbTaThl
UCCIIC/IOBAaHUS K TIIOCTPOSHHIO TpaUKOB; WCIIOIB30BaTh
MPOM3BOJHYIO JJISi HAaXOXJIEHHS HAWIy4IIero pEeHIeHUs B
NPUKIAJHBIX, B TOM YHCIIE COIHMATHHO-DKOHOMUYECKHX,
3ajadax; OINEpUPOBaTh NOHATHSAMH: TIEpBOOOpasHas U
MHTETpaI, MOHUMATh TE€OMETPUICCKHIIA U (PU3HMIECKHIIA CMBICTT
MHTETpaa; HAXOOUTh TIEPBOOOpA3HBIC  3JIEMEHTapHBIX

Y4ETHOM
KOHTPOJIbHAS
paszneny

3aHATHH;

pabora
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GyHKUMH, BBIYMCIATH HHTErpan mno ¢opmyne HproToHa—
JleiiOHuia; pemath NPHUKIAIHBIE 33Ja4d, B TOM YHCIE
COLIMAJIBHO-9)KOHOMHUYECKOTO0 ¥ (U3MYECKOTO XapakTepa,
CpeACTBaMU MaTeMaTHYECKOrO aHAIN3a.

OnepupoBatb HOHSTUAMU: IWJTMHIPHYECKast
MOBEPXHOCTh, 00pa3yrolue HUINHAPUIYECKONH TTOBEPXHOCTH,
IWIMHAP,  KOHWYECKas  IOBEPXHOCTb,  0Opa3yromue
KOHUYECKOMN MOBEPXHOCTH, KOHYC, cepuueckas
MIOBEPXHOCTh; pAaclo3HaBaTh Tela BpalleHHs (LWIMHID,
KOHYC, cdepa U 1ap); oOBACHATH CIIOCOOBI MOJYUYEHUS Tel
BPAIICHUS; KJIACCU(PHUIMPOBATh B3aMMHOE PpACIIONIOKEHUE
chepbl M IUIOCKOCTH; ONEPUPOBATh MOHATUAMU: LIAPOBOMN
CEerMEHT, OCHOBAHUE CErMEHTa, BBICOTA CEIMEHTa, LI1apOBOM
CJIOH, OCHOBAaHHE IIAPOBOIO CJIOSI, BBICOTA ILIAPOBOTO CIIOS,
[IApOBOM  CEKTOpP; BBIYMCIATH OOBEMBI U IUIOIIAIU
MOBEPXHOCTEH Ten BpalleHHs, TIEOMETPUYECKHX Tel C
OpUMEHeHHeM  (QOpMyJ;  ONEpUpPOBaTh  IMOHATUSAMHU:
MHOTI'OI'paHHMK, BIHMCAaHHBIA B c(epy M ONUCAHHBIM OKOJIO
coepsl, chepa, BHHCaHHAsE B MHOTOTPAHHUK WU TEIO
BPALLCHUS; BBIYUCIATH COOTHOLICHUS MEXAY IIOUIaIIMU
HoBepXHOCTEH M 00bEMaMM MOAOOHBIX Ten; H300paXkaTh
u3yyaemble (UIYpBl OT PYKH M C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX ~ MHCTPYMEHTOB;  BBINOJIHATH  (BBIHOCHBIE)
TUIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJ CBEpPXY, COOKY, CHU3Y, CTPOUTh CEUCHUS TEJ BpalLlCHHS;
U3BJICKaTh,  WHTEPHPETHPOBATb U  MPeoOpPa3OBHIBATH
MHPOPMALIMI0O O  MPOCTPAHCTBEHHBIX  TI€OMETPUUYECKHUX
¢urypax, NpeICTaBICHHYI0 Ha 4epTeXxaX M pHUCYHKaXx;
OIEpUpPOBATh MOHATHEM BEKTOP B MPOCTPAHCTBE; BHIMOIHATD
JEHCTBUSL CJIOXKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXKEHUSI BEKTOpa Ha YHCJIO, OOBSICHATh, KaKUMHU
CBOIiCTBAaMM  OHU  O00JaJal0T, MPUMEHATH  IPABUIIO
napajuleJienunesa; ONepupoBaTh MOHITUAMU: JEKAPTOBBI
KOOpJMHATBI B MPOCTPAHCTBE, BEKTOpP, MOJIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YOl MEXIy
BEKTOpaMH, CKaJIIpPHOE IIPOM3BE/ICHUE BEKTOPOB,
KOJUIMHEApHbIE M KOMIUIAHAPHBIE BEKTOPbI; HAXOAUTh CYMMY
BEKTOPOB M IPOM3BEAECHUE BEKTOpA Ha YMCIIO, YTOJ MEXIY
BEKTOpaMHM, CKaJsIpHOE TNPOMU3BEJEHUE, pacKia/lbIBaTh
BEKTOp MO JBYM HEKOJUIMHEApHBIM BEKTOpaM; 3a/laBaTh
IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHUCTEME KOOP/AMHAT;
OPUMEHATh  reoMeTpudeckue  (akTel Ui peleHHs
CTEpEOMETPUYECKUX 3a/ad, MPEoaralolliuX HECKOJIbKO
IIaroB PpEUICHMs, €CJIIM YCIOBUS INPUMEHEHHUS 3aJaHbl B
SBHOM (popme; pemaTh NpocTenie reoMeTpu4Ieckue 3aJaun
Ha NPUMEHEHHE BEKTOPHOKOOPAMHATHOIO METO/a; PEelIaTh
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3aJa4d Ha J10Ka3aTeJIbCTBO MAaTEMaTHYECKUX OTHOIIECHUN U
HAXOXXJCHWE TEOMETPUYECKHX BEIMYHMH 10 00pa3laM WIu
aIropuT™MaM, IPUMEHSS W3BECTHBIE METOAbl NPH PELIECHUHU
CTaH/ApPTHBIX MAaTeMaTUYECKUX 3a/lad; IPUBOIAUTH MPUMEPHI
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B NpPUPOJE M KHU3HH,
pacro3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPHUH B UCKYCCTBE;
NPUMEHATh  TMOJY4YeHHblE  3HaHMS  Ha  IPAKTHUKE:
aHAIM3UPOBATh  peajbHble CUTyalludW U  [PUMEHSTH
U3y4YEeHHbIE TIOHATHS B IpOLlECCE€ TOUCKAa  PELICHUS
MaTeMaTUYeCKU chopMyIUPOBaHHOMN po0JieMbl,
MOJIETIMPOBaTh peajbHble CUTYyallMd Ha SI3bIKE T€OMETPHH,
UCCJIEIOBaTh MOCTPOCHHBIE MOJETU C HCIOJIb30BaHHEM
reOMEeTPUYECKUX TMOHATHI M TeopeM, ammapara anreopsl,
pemaTe MpakTUYECKUe 3aJaud, CBS3aHHBIE C HaXOXJIEHUEM
reOMETPUYECKUX BEINYHH.
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	Числа и вычисления: оперировать понятиями: натуральное, целое число, использовать признаки делимости целых чисел, разложение числа на простые множители для решения задач; оперировать понятием: степень с рациональным показателем; оперировать понятиями: логарифм числа, десятичные и натуральные логарифмы.
	Уравнения и неравенства: применять свойства степени для преобразования выражений, оперировать понятиями: показательное уравнение и неравенство, решать основные типы показательных уравнений и неравенств; выполнять преобразования выражений, содержащих логарифмы, оперировать понятиями: логарифмическое уравнение и неравенство; находить решения простейших тригонометрических неравенств; оперировать понятиями: система линейных уравнений и её решение, использовать систему линейных уравнений для решения практических задач; находить решения простейших систем и совокупностей рациональных уравнений и неравенств; моделировать реальные ситуации на языке алгебры, составлять выражения, уравнения, неравенства и системы по условию задачи, исследовать построенные модели с использованием аппарата алгебры.
	Функции и графики: оперировать понятиями: периодическая функция, промежутки монотонности функции, точки экстремума функции, наибольшее и наименьшее значения функции на промежутке, использовать их для исследования функции, заданной графиком; оперировать понятиями: графики показательной, логарифмической и тригонометрических функций, изображать их на координатной плоскости и использовать для решения уравнений и неравенств; изображать на координатной плоскости графики линейных уравнений и использовать их для решения системы линейных уравнений; использовать графики функций для исследования процессов и зависимостей из других учебных дисциплин.
	Начала математического анализа: оперировать понятиями: непрерывная функция, производная функции, использовать геометрический и физический смысл производной для решения задач; находить производные элементарных функций, вычислять производные суммы, произведения, частного функций; использовать производную для исследования функции на монотонность и экстремумы, применять результаты исследования к построению графиков; использовать производную для нахождения наилучшего решения в прикладных, в том числе социально-экономических, задачах; оперировать понятиями: первообразная и интеграл, понимать геометрический и физический смысл интеграла; находить первообразные элементарных функций, вычислять интеграл по формуле Ньютона–Лейбница; решать прикладные задачи, в том числе социально-экономического и физического характера, средствами математического анализа.
	Оперировать понятиями: цилиндрическая поверхность, образующие цилиндрической поверхности, цилиндр, коническая поверхность, образующие конической поверхности, конус, сферическая поверхность; распознавать тела вращения (цилиндр, конус, сфера и шар); объяснять способы получения тел вращения; классифицировать взаимное расположение сферы и плоскости; оперировать понятиями: шаровой сегмент, основание сегмента, высота сегмента, шаровой слой, основание шарового слоя, высота шарового слоя, шаровой сектор; вычислять объёмы и площади поверхностей тел вращения, геометрических тел с применением формул; оперировать понятиями: многогранник, вписанный в сферу и описанный около сферы, сфера, вписанная в многогранник или тело вращения; вычислять соотношения между площадями поверхностей и объёмами подобных тел; изображать изучаемые фигуры от руки и с применением простых чертёжных инструментов; выполнять (выносные) плоские чертежи из рисунков простых объёмных фигур: вид сверху, сбоку, снизу, строить сечения тел вращения; извлекать, интерпретировать и преобразовывать информацию о пространственных геометрических фигурах, представленную на чертежах и рисунках; оперировать понятием вектор в пространстве; выполнять действия сложения векторов, вычитания векторов и умножения вектора на число, объяснять, какими свойствами они обладают; применять правило параллелепипеда; оперировать понятиями: декартовы координаты в пространстве, вектор, модуль вектора, равенство векторов, координаты вектора, угол между векторами, скалярное произведение векторов, коллинеарные и компланарные векторы; находить сумму векторов и произведение вектора на число, угол между векторами, скалярное произведение, раскладывать вектор по двум неколлинеарным векторам; задавать плоскость уравнением в декартовой системе координат; применять геометрические факты для решения стереометрических задач, предполагающих несколько шагов решения, если условия применения заданы в явной форме; решать простейшие геометрические задачи на применение векторнокоординатного метода; решать задачи на доказательство математических отношений и нахождение геометрических величин по образцам или алгоритмам, применяя известные методы при решении стандартных математических задач; приводить примеры математических закономерностей в природе и жизни, распознавать проявление законов геометрии в искусстве; применять полученные знания на практике: анализировать реальные ситуации и применять изученные понятия в процессе поиска решения математически сформулированной проблемы, моделировать реальные ситуации на языке геометрии, исследовать построенные модели с использованием геометрических понятий и теорем, аппарата алгебры, решать практические задачи, связанные с нахождением геометрических величин.
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