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-enepanbHOTO TOCYIapCTBEHHOTO O00pa30BaTENBHOTO CTaHAApPTa IO CHEIHATbHOCTU
cpennero npodeccruonanpHoro odpazopanus 11.02.17 pa3paboTka 3JIEKTPOHHBIX YCTPOWCTB H
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1 MACHOPT PABOYEH ITPOI'PAMMBI YUYEBHOTI'O ITPEJIMETA
MATEMATUKA

11  O6aacTb npuMeHEeHUs MPOrPaMMBbI

Peanmuzamus cpennero o6mero ob6pazoanust B mpenenax OII CIIO mo mporpamme
MOJTOTOBKH  CIICHMAIMCTOB  CpedHero 3BeHa mo crenuanbHoctd 11.02.17  paspabotka
3JIEKTPOHHBIX cUCTEM U ycTporcTB B cooTBeTcTBUM ¢ DI'OC CIIO no cnernumansaoctu 11.02.17
¢ yuerom tpeboBanuii ®I'OC cpennero obmiero oOpa3zoBaHus, yTBepkIeHHOro [Ipukazom
Munobpnayku Poccum ot 17.05.2012r. Ne 413(B pen. mpukazoB MunoOpHayku Poccum ot
27.12.2023 Nel1028 wu denepanbHOli o0pazoBaTenbHOM mnporpammbl CITIO, yTBepx)aeHHOM
npuka3zoM Muno6puayku Poccun ot 18.05.2023 Ne371.

1.2  OO0mwas xapakTepucTuka y4eOHoro npeamera MaremaTuka

MaremaTuka CiayXHUT OHOPHBIM MPEIMETOM AJIs U3YyYEHHs] CMEXHBIX IUCLHUIUIMH, a B
YKU3HH TIOCTIe MIKOJIBI peaTbHOH HEOOXOJMMOCTBIO CTAHOBUTCS HETPEPhIBHOE 00pa30BaHUE, YTO
TpeOyeT MOJHOLICHHOW 0a30BOi 001e0o0pa3oBaTeNbHOW MOJArOTOBKM, B TOM YHUCIE U
MaTeMaTHYeCKOW. DTO OOYCIIOBJIEHO TEM, YTO B HAIUIM JHHU PACTET YMUCIO CIEUUAIBHOCTEH,
CBSI3aHHBIX C HENOCPEICTBEHHBIM IPUMEHEHHEM MaTeMaTHKU: U B cdepe HPKOHOMHKH, U B
Ou3Hece, M1 B TEXHOJIOTUYECKUX OOJIACTSX, U Jake B TyMaHUTApHBIX cdepax. Takum oOpaszom,
Kpyr o0Oydarolmxcs, sl KOTOpPBIX MaTeMaTHKa CTAHOBUTCS 3HAUUMbIM IPEAMETOM,
CYLIECTBEHHO PaCIIUPSIETCS.

IIpakTHyeckas MoJe3HOCTh MAaTEMAaTHKU O0YCIIOBJIEHA TEM, UTO €€ MPEAMETOM SIBIISIOTCS
dyHIaMeHTaIbHBIE CTPYKTYpPBI HAIIErO MHpA: MPOCTPAHCTBEHHBIE (DOPMBI M KOJHMYECTBEHHBIC
OTHOILEHHUsS] OT MPOCTEHIIMX, YCBAaMBAaEMbIX B HEMOCPEICTBEHHOM OIBITE, A0 JOCTaTOYHO
CJIO’KHBIX, HEOOXOIUMBIX ISl Pa3BUTHs HAYYHBIX M TEXHOJOTWYECKHX Haeh. be3 KOHKpeTHBIX
MaTEMaTUYECKUX 3HAHMW 3aTPYAHEHO NOHMMAaHHE NPHUHLHUIIOB YCTPOMCTBA M HCIIOIb30BaHUS
COBPEMEHHOM TEXHUKH, BOCHPUATHE U HUHTEpPIpEeTalus pa3zHooOpa3HOM COLUANbHOM,
HKOHOMHUECKOH, MOMUTHYECKOH MH(popMaruu, MaiodpeKTUBHA OBCEAHEBHAS MpaKTHUYeCKas
JesTeNIbHOCTh. KakoMy uyenoBeky B CBOEM JKM3HM MPUXOAMUTCA BBIMOIHATH JOCTATOYHO
CJIO)KHBIE pacu€Thl U COCTABIIATH HECIIOKHBIE AJITOPUTMBI, HAaXOAWUTh HYXKHbIE (DOPMYIBl U
IPUMEHSTDH UX, BIIAJIETh IPAKTUYECKUMU IPUEMaMU T€OMETPUUYECKUX U3MEPEHUI U TIOCTPOEHUH,
YuTaTh HMH(GOpPMAIMIO, NPEACTABICHHYIO B BHUIYy TaONMI, JuarpaMM U TrpaduKoOB, XKUTh B
YCIOBUSIX HEONpPEAENEHHOCTH U IMOHUMAaTh BEPOATHOCTHBIM XapakTep CIIydalHbIX COOBITHH.
OHOBPEMEHHO ¢ pacIIupeHueM cdep NPUMEHEHUs] MaTeMaTUKU B COBPEMEHHOM O0IIECTBE BCE
Oonee Ba)XHBIM CTAaHOBUTCS MaTE€MaTHYECKUM CTWUJIb MBILIUICHUS, MPOSBISIOLIMNCT B
OINpeeIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce n3y4eHnss MaTeMaTUKH B apCeHal IPUEMOB U
METOJIOB MBIIIUIEHHS 4Y€JIOBEKa €CTECTBEHHBIM OOpa3oM BKJIIOYAIOTCS MHAYKLUUS U JEAYKIIMS,
0000mIeHne W KOHKpETH3alus, aHaju3 MW CHHTe3, KiIacCupuKalusg M CHUCTeMaTh3alus,
abctparupoBanre u aHajorus. OOBEKTHl MaTEeMaTHMUECKUX YMO3AKJIIOUEHUHM, NpaBHJa HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOSHHH, CITIOCOOCTBYIOT BhIpaOOTKE
yMmeHust (HopMynupoBaTh, OOOCHOBBIBATH U JIOKa3bIBaTh CYKJEHHUS, TEM CAaMbIM pPa3BUBAIOT
JIOTMYECKOE MBIIIIEHHE. MaremMaTuke NpUHAMISKUT Beaylmas poib B (OpMHUpPOBaHUH
AITOPUTMUYECKOW KOMITOHEHTHI MBIIJIEHUS! U BOCIIUTAaHUU YMEHUH JeWCTBOBATh MO 33JaHHBIM
aIropuTMaM, COBEPLIEHCTBOBATh U3BECTHBIE U KOHCTPYHMPOBATh HOBbIE. B mpouecce pemeHus
3aJa4 — OCHOBHOI y4eOHOH AesITeNTbHOCTH Ha YpOKax MaTeMaTUKH — Pa3BUBAIOTCS TBOpUECKAs U
NPUKIAJHAs CTOPOHBI MbIuleHUs. OOyueHHe MareMaTuke JaéT BO3MOXHOCTh Pa3BUBATH Yy
o0yJaromuxcsi TOYHYI0, palliOHAIbHYIO U MH()OPMATUBHYIO peub, YMEHHE OTOMpaTh Hambosee
MOJIXO/AIINE S3bIKOBBIE, CAMBOJIMUYECKUE, TpapUUECKUe CPesICTBA Ul BBIPAXKEHUS CYKICHUN U
HarjsiHOTO WX mpencraBieHus. HeoOXoguMbIM — KOMIIOHEHTOM  OOIIed  KyJabTyphl B
COBPEMEHHOM  TOJKOBAaHWM SIBIAETCS  0Ollee 3HAKOMCTBO C  METOJaMH  ITO3HAHHSA
JEMCTBUTENIBHOCTH, NPEACTABICHUE O MpPEeIMETe M METOAE MaTeMaTUKH, €ro OTINYMS OT



METO/IOB €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTEMaTHKH JUIS
pelIeHUsT HayYHbIX M TPUKIAAHBIX 3a1ad. TakuM o0pazoMm, MaTeMaTHUecKoe OOpa3oBaHHE
BHOCHT CBOW BKJaJ B (opMUpOBaHME OOIIEH KyJIbTYphl 4eloBeka. M3yueHue MmaTeMaTHKU
CIIOCOOCTBYET ACTETUYECKOMY BOCIHMTAHMIO YEJIOBEKA, IOHMMAHHUIO KpacoTbl M H3SILIECTBA
MaTEeMaTHUYECKUX PACCYXACHUN, BOCHPUITUIO TeOMETpUYecKuX (OpM, YCBOCHUIO HJEU
CUMMETPHH.

1.3 Hesin u3yuenus o61meodpa3oBaTebHOr0 yueOHOro npeamera MaremaTuka

[IpuoputeTHbIMM  HENSAIMH  OOy4YeHHsT  MaTeMaTWKe SBIAIOTCA:  (opMupoBaHUE
LEHTPAJIbHBIX MaTeMaTUYECKUX MOHATUH (4uciio, BeIWYMHA, TeoMeTpuyeckas ¢urypa,
NepEeMEHHAs1, BEPOSTHOCTD, (PYHKIHS), 00ECTIeYNBAIOIINX IPEEMCTBEHHOCTh U EPCIEKTUBHOCTD
MaTeMaTHYeCKOro o0pa3oBaHusl 00y4arOIUXCs; MOBEIeHNE 00yUYarOIUXCsl Ha JOCTYIIHOM JUIs
HUX YPOBHE K OCO3HAaHHIO B3aMMOCBS3M MAaTEMATHMKU U OKPYXKAIOIIEr0 MHUPA, ITOHUMAHHE
MaTeMaTHKH KaK YacTH OOIIell KyJIbTypbl YeJIOBEUECTBA; PA3BUTHUE WHTEIUIEKTYaJIbHBIX U
TBOPUYECKUX CIOCOOHOCTEM OOyyaroumuxcs, M03HABaTEIbHONM aKTUBHOCTH, MCCIEAOBATEIbCKUX
YMEHUH, KPUTUYHOCTH MBIIUICHUS, HHTEpeca K H3Y4YEHUIO MaTeMaTUKH; (OpMHUpOBaHUE
(YHKIIMOHAJIBHOW MaTeMaTU4YeCKOW IPaMOTHOCTH: YMEHMsI pacro3HaBaTh MaTeMaTU4YeCKue
aCIeKThl B pealibHbIX JKU3HEHHbIX CUTYyalUAX U IPU U3YYCHUU APYTUX Yy4EOHBIX MPEIMETOB,
IPOSIBJIICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POPMYIHPOBATh WX HA SI3BIKE MATEMATHKH H
CO37aBaTb MAaTE€MAaTU4YECKUE MOJENIH, NPUMEHATH OCBOCHHBIM MaTEMaTUYECKUU ammapar s
pemeHuss MpakTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh M OLEHUBATH I10JyYEHHBIE
pE3yJIbTaThI.

1.4 Mecto o00meo0pa3oBaTelbHOr0 y4eOHOro mnpeamera MaremaTuka B
crpykrype IIICC3:

O61reo0Opa3oBaTenbHbIN yueOHbIN penMeT MaremaTuka siBisieTcss y4eOHbIM ITPEeIMETOM
o0s3aTenbHON mpeaMeTHoM oOnactu «MaremaTtuka u uHpopmatukay GPI'OC cpeanero oOriero
oOpa3oBaHwUsl.

B yue6nom mutane IITICC3 yueGHbiit mpeamer OVYIL.04 MartemaTtuka BXOJUT B COCTaB
o0umx 0011e00pa3oBaTeIbHBIX Y4YEOHBIX MpPEIMETOB, (OPMUPYEMBIX U3 00sA3aTEIbHBIX
npeametHeix obnacteir @I'OC cpeanero obmero oOpasoBanus. [Ipu sToM u3yueHue mpeamera
pEeyCMOTPEHO Ha OpOGUIbHOM YPOBHE M HAIpPABIEHO HA JOCTHKEHHE JIMYHOCTHBIX U
METaNpeIMETHbIX pEe3yJbTaTOB OOYYEHHs, BBINOJHEHHE TpeOOBaHUH K IPEIMETHBIM
pe3yabTaTaM oOy4eHHs.



2 IINTAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEIMETA MATEMATUKA

JIMYHOCTHBIE PE3YJIbTATBI

B pesynpTaTe M3ydeHHs MaTeMAaTHKH Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUS Y
oOyyarorerocst Oynyt c(hOpMUpPOBaHbI CIEYIOIINE JTNYHOCTHBIE PE3YIIbTATHI:

1) TrpaXHaHCKOrO  BOCHHTAHUS:  C(HOPMHUPOBAHHOCTH  TPAKAAHCKONH  MO3UIIUH
o0yyarolerocsi Kak akTUBHOTO U OTBETCTBEHHOI'O 4YJI€Ha POCCHHCKOro OOIIecTBa, OCO3HAHHE
CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00513aHHOCTEHN, YBa)KEHUE 3aKOHA U NIPABOIIOPsAKA; IPUHATHE
TPaJULMOHHBIX HAIIMOHAJIBHBIX, OOIIEUEIOBEUECKUX I'YMAHUCTUUECKUX U IEMOKPATHUECKUX
[IEHHOCTEW; TOTOBHOCTh MIPOTUBOCTOSTH UCOJIOTUN SKCTPEMHU3Ma, HallMOHAIM3Ma, KceHopoouwu,
JUCKPUMHHALIMU 110 COLMAJIBHBIM, PEJINTHO3HBIM, PACOBBIM, HALIMOHAIbHBIM IIPU3HAKAM;
TOTOBHOCTb BECTHM COBMECTHYIO [ESTEIbHOCTh B HHTEPECAX TIPaXKAAHCKOTO OOIIECTBa,
y4acTBOBATh B CAaMOYIPABJICHUHU B 00II€00pa30BaTeIbHON OPTaHU3AIMH U IETCKO-IOHOIIIECKUX
OpraHM3alysaX; yMEHHE B3aUMOJICHCTBOBATh C COLIMAJIbHBIMA HHCTUTYTaMHU B COOTBETCTBHH C UX
(GYHKUMSAMYU ¥ Ha3HAYEHUEM; TOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKOM 1€ TEIbHOCTH;

2) TaTPHOTHUYECKOTO BOCIHMTAHHS: OCO3HAaHHE C(HOPMUPOBAHHOCTH  POCCUICKON
IPaXIAHCKOW HICHTUYHOCTH, IATPUOTHU3MA, YBAXKEHMs K CBOEMY HApoJy, YyBCTBa
OTBETCTBEHHOCTH niepex PoauHON, ropaoctu 3a CBOM Kpail, cBo PonuHy, cBOW S3BIK H
KyJIbTypy, MpOLUIOE U HACTOSIEe MHOrOHAlMOHAIbHOrO Hapoja Poccun; 1eHHOCTHOE
OTHOILIEHHE K FOCYIapCTBEHHBIM CUMBOJIaM, HICTOPUUECKOMY U IIPUPOIHOMY HaCJIEHIO,
naMsTHUKaM, Tpaaulusm Hapo1oB Poccun, noctiwkenusm Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSX U TPYAe; uieiHas yoeK1eHHOCTb, TOTOBHOCTh K CITyKEHMIO U 3amure OTedecTna,
OTBETCTBEHHOCTbH 32 €ro CyJb0Y;

3) 1yXOBHO-HPABCTBEHHOT'O BOCIMTAHHS: OCO3HAHUE JYXOBHBIX IICHHOCTEH POCCUHCKOTO
Hapoza; cOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITHUECKOIO IMOBENIEHUS; CIIOCOOHOCTH
OLICHMBAaTh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HAa MOpAJIbHO-
HPABCTBEHHbIE HOPMBI M IIEHHOCTH; OCO3HAaHUE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTONYMBOIO
OyIylIero; OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSAM U (WJIM) JPYTUM 4IEHaM CEMbH,
CO3JAHMIO CEMbUM HA OCHOBE OCO3HAHHOTO MPHUHATHS LEHHOCTEH CEMEHHOW JKU3HM B
COOTBETCTBUU C TpaJAULUAMU HapoaoB Poccuy;

4) 5CTETHYECKOr0 BOCIUTAHUS: ICTETHYECKOE OTHOLICHHE K MHPY, BKIFOUYAsl ICTETHKY
ObITa, HAYYHOTO M TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPY/1a U OOIIECTBEHHBIX OTHOLICHMIA;
CHOCOOHOCTh BOCHPUHUMATH PA3IUYHbIE BUABI MCKYCCTBA, TPAAULUU M TBOPUYECTBO CBOETO U
JIpYr'MX HapoJOB, OUIyUIaThb 5SMOILMOHAIBLHOE BO3JEUCTBHE HCKYCCTBA; YOEXKIAEHHOCTh B
3HaYUMOCTH JJIsl TMYHOCTH U OOIIECTBA OTE€UECTBEHHOTO U MUPOBOI'O UCKYCCTBA,

THUYECKUX KYJIBTYPHBIX TPaJAULUNA U HAPOJHOTO TBOPUECTBA; TOTOBHOCTh K CAMOBBIPAXKEHHIO B
pa3HbIX BUJaX UCKYCCTBA, CTPEMJICHHUE MPOSIBIISITh KaueCTBA TBOPUECKON JTMUHOCTH;

5) ¢usuyeckoro BocmHTaHUSA: CHPOPMUPOBAHHOCTH 3J0POBOTO M Oe30macHOro obpasa
KU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/0pOBBIO; IMOTPEOHOCTH B (U3UYECKOM
COBEpUICHCTBOBAHUHU, 3aHATUSAX CIIOPTUBHO-O3I0POBUTENBHON JAEATEIBHOCTBIO; AKTHUBHOE
HEMpUSATHE BPEIHBIX MPUBBIYEK U MHBIX (HOPM MPUUHUHEHHS Bpeia GU3NIECKOMY U
MICUXUYECKOMY 37I0POBBIO;

6) TpyIOBOrO BOCIHTAHUSA: TOTOBHOCTH K TPYAY, OCO3HAHHWE IIEHHOCTH MacTepCTBa,
TPpyAoJIt00Me; TOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOH U  COLMAIBHOM
HalpaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATh, IUIAHUPOBATh M CAMOCTOSATENBHO BBINOJIHATH



TaKyl0 JAESITEeIbHOCTb, WHTEpPEC K pPa3IuyHbIM cdepaMm MpodeccrnoHalbHON N1eATeNbHOCTH,
YMEHHUE COBepIIaTh OCO3HAHHBIM BBIOOp Oymyriei mpodeccuu M peatn30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IJIaHbl; TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHMIO M CaMOOOpPa30BaHUIO Ha
MPOTSKEHUH BCEU KU3HU;

7) SKOJOTHYECKOTO BOCIUTAHUS: CHOPMHPOBAHHOCTH  IKOJOTHUYCCKOW  KYJIBTYPBI,
IMOHUMAHHUC BJIMAHHUA COLUAIIBHO-9KOHOMHWYCCKUX MPOHCCCOB HAa COCTOAHHC HpI/IpOIlHOﬁ n
COLIMAIbHOM  Cpelbl, OCO3HAaHUE TIJ00AJLHOIO  XapakTepa SKOJIOTMYECKHX  MpolieM;
IUTAHUPOBAHKE U OCYIIECTBIICHUE IEUCTBUI B OKPYXKAIOILIEH Cpeie Ha OCHOBE 3HAHUS Lieeit
YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA; aKTUBHOE HEIMPUAITHE JCHCTBHUM, MPUHOCAIIUX BpE.
OKpYXKarolllel cpejie; yMeHHEe TPOrHO3UPOBaTh HEOIArOMPUATHBIE SKOJIOTHYECKHE TOCIEACTBUS
NpCAIPUHUMACMBIX IICIZCTBPIIZ, npeaoTBpaliaTe HMX; PpaclIMpCHUC OIbITa ACATCIBHOCTU
JKOJIOTMYECKOM HAIIPaBJICHHOCTH;

8)  LEHHOCTM  HAyYyHOrO  TO3HAHMS: c(OPMHPOBAHHOCTF ~ MHPOBO33PECHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM M OOIIECTBEHHOM MPAKTUKH,
OCHOBAaHHOTO Ha JHaliore KyJIbTyp, CIHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHpPE; COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJIBTYpPhl Kak
CpEICTBa B3aUMOJICUCTBUSA MEX]Y JIOAbMH W MO3HAHUS MHPA; OCO3HAHUE LIEHHOCTH HAYYHOU
JESTEIIbBHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOEKTHYI0 U HCCIENOBATENbCKYIO JEATEIbHOCTh
WHAUBUAYAILHO U B TPYyIIIIE.

METAINIPEJMETHBIE PE3YJbTATDBI

B pesynbraTe OCBOEHHS MpOrpaMMbl 10 MaT€MaTWKEe Ha YpPOBHE OCHOBHOTO OOMIETo
oOpazoBanusi y oOywaromerocss OyayT chOpMUPOBaHBI METANPEIMETHBIE PE3YJIbTaThI,
XapaKTepU3yIOIIMecss  OBIAJCHUEM  YHUBEPCAIbHBIMU  II03HABATEIbHBIMU  JCHCTBHUSIMH,
VHHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JIEHCTBUSMU U YHHUBEPCAIbHBIMU PETYISITUBHBIMU
neiictBusimu. [lo3HaBaTenbHbIE YHUBEPCATbHBIE YUEOHbIE IEHCTBUS.

OBJ1aieHHe YHHBEPCAJIbHBIMH I03HABATEIbLHBIMHU JAeliCTBUAMMU:

a) 0a30BbI€ JIOTMUECKHE JEHCTBUS: CAMOCTOSTENbHO (POPMYINPOBATh U aKTYaIU3UPOBAThH
npobieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTAaHAaBJIMBATh CYLIECTBEHHBIH MpPH3HAK WIN
OCHOBaHHMA JUIs CPaBHEHMs, KJacCU(PUKALUU M 0OOOLIEHMS; ONpeAessaTh e JesTeIbHOCTH,
3a/1aBaTh M1apaMeTpbl U KPUTEPUU UX JOCTUIKECHUS; BBIABIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUNS
B paCCMaTPUBAEMBIX SIBJICHUAX; BHOCUTh KOPPEKTHUBBI B IEATEIILHOCTD, OLIEHUBATH COOTBETCTBUE
pe3yabpTaTOB LEsAM, OLICHMBAaTh PUCKHU IOCIEACTBUM JEATEIbHOCTH; pPa3BUBaTh KPEaTUBHOE
MBIILUIEHUE MIPU PEIICHUH )KU3HEHHBIX TPOOIeM;

6) 0a3oBble  HccleqOBaTeNbCKME — JEMCTBUSA:  BIaJeTh  HaBbIKAMH  y4eOHO-
UCCIIEIOBATEIbCKOW M TPOEKTHOM  JEATeNbHOCTH, HABBIKAMU  pa3pelieHus mnpolriem;
CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSATEIBHOMY IOMCKY METOJOB PEIICHUS NMPaKTHUYECKUX
3a/1a4, NPUMEHEHMIO Pa3JIMYHBIX METOJOB II03HAHMSA; OBJIAJEHUE BUAAMHU JEATEIBHOCTH II0
MOJyYeHHUI0O HOBOI'O 3HAHUS, €ro MHTEpIpeTaliy, MOpeoOpa3oBaHUI0 W MNPUMEHEHHIO B
pa3IMYHbIX Y4YEOHBIX CHUTYyallUsX, B TOM YHCIE€ NPHU CO3JAaHUM Y4YEOHBIX U COLMAIBHBIX
MIPOEKTOB; (hopMHpOBaHHE HAYYHOIO THIA MBIIUICHUS, BJIaJICHHE HAyYHOM TEPMHUHOJIOTHUEM,
KJIFOYEBBIMU TOHSTUSIMM U METOJAMHU; CTaBUTh U (OpMYyIHpOBaTh COOCTBEHHBIE 3aJaud B
00pa30BaTeNbHON JAeSITENbHOCTU U )KU3HEHHBIX CUTYAIUAX; BBISBISATH IPUUNHHO-CIIEICTBEHHBIE
CBS3U M aKTyaJU3UpPOBATh 3aJady, BbIIBUIATh TUIIOTE3Y €€ PELICHUs, HAaXOAUTh apryMEHTBI JJIs
JIOKa3aTesIbCTBA CBOUX YTBEP)KICHMM, 3aJaBaTb IMapaMeTpbl U KPUTEPUM  PELUCHHS;
AQHAJIM3UPOBATh ITOJYYCHHBIE B XOJ€ PEIICHUs 3aJa4y PE3yJIbTaTbl, KpUTUYECKU OLIEHUBATh MX

7



JIOCTOBEPHOCTh, IMPOTHO3MPOBATh HM3MEHEHHE B HOBBIX YCJIOBHUSX; J1aBaTh OIIGHKY HOBBIM
CUTYyaIlUsIM, OICHWBATh NPUOOPETEHHBIN OIBIT; pa3padaThIBaTh IUIAH PEHICHUS MPOOIEMBI C
y4eTOM aHaJIM3a HMMEIOMINXCS MaTepHaNbHBIX M HEMAaTepUAIbHBIX PECYPCOB; OCYIIECTBISTDH
IeJICHANPABICHHBII MMONCK TEPEHOCA CPEJCTB U CIIOCOOOB NEHCTBHUS B MPOQECCHOHATIBHYIO
cpedy; YyMeThb TIEpEHOCUTh 3HAHMSA B I[IO3HABATEIBHYID M MPAKTHUYECKyl0 001actu
KHU3HEICATEIIbHOCTH; YMETb HWHTETPUPOBATh 3HAHUS M3 pa3HBIX IPEIMETHBIX O0JIACTei;
BBIJIBUTATh HOBBIE HJICH, ITPEIaraTb OPUTHHAIBHBIE ITOIX0/Ibl U PEIICHHUS; CTABUTH IPOOIEMBI U
3aJauu, JIOMYCKAIOIINe albTepHATUBHBIC PELICHHUS;

B) pabora ¢ uHpopManreil: BIaJeTh HABBIKAMH MOTY4YeHUSI HHPOPMALIUY U3 UCTOYHHKOB
pPa3HBIX THIIOB, CaMOCTOSITENBHO OCYIIECTBISATH IOWUCK, AaHaNW3, CHCTEMaTH3alMI0 |
MHTEpIpeTanrio HHPOPMALIUU PA3IMYHBIX BUIOB U (OPM MPEICTABICHHS; CO3/1aBaTh TEKCTHI B
pa3nuYHBIX (opMaTax ¢ y4eToM Ha3HAYeHHs MH(OpMAIMHM M IIENIEBOW ayIUTOPHH, BHIOMpas
ONTUMANIbHYI0 (QOpPMY TPEACTaBICHHS H BHU3yaJH3allMH; OICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTh HMH(OpPMAIMH, €€ COOTBETCTBHE IPABOBHIM M MOPAIBHO-ITHYECKHUM HOPMaM;
UCIIONIb30BaTh CPEACTBa MH()OPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTUH B PELICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OpPTraHM3alMOHHBIX 33/1a4 C COONIOJCHHEM TpeOOBaHMI
SPrOHOMHKH, TEXHUKH OE30IaCHOCTH, TUTUECHBI, PECYpCOCOEPEKEeHHS, MPABOBBIX M ITUYECKUX
HOPM, HOPM HMH(OPMAIIMOHHOW 0€30IMacHOCTH; BIJIAJIETh HABBIKAMH PACHO3HABAHMS M 3aIIUTHI
uH(pOopMaInu, THPOPMAIIMOHHOH OE30ITaCHOCTH JINYHOCTH.

OgJajieHne yHUBEPCAJbHBIMH KOMMYHHKATHBHBIMHU Y4eOHbIMU JefiCTBUAIMU:

a) OOIIeHHe: OCYIIECTBISATh KOMMYHHKAIlMM BO BceX cepax >KU3HHU; paclio3HaBaTh
HeBepOaJbHBIE CpelCcTBA OOIICHHs, TOHUMATh 3HAYEHHE COIMAJIBHBIX 3HAKOB, Paclo3HABaTh
NPEANOCHIIKM KOH(IMKTHBIX CUTYallMd M CMATYaTh KOH(IMKTBHL, BIAAETh pa3lIUYHBIMU
crioco0amMu OOIIEHUs M B3aMMOJEHCTBHS; apryMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMSAT4YaTh
KOH(UIMKTHBIE CHUTYyallMd; pa3BEpPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3pEHUS C
UCIIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;

0) coBMeCTHas JIESATEIbHOCTh: MOHUMATh M MCIIOIb30BaTh MPEUMYIIECTBA KOMaHIHONW U
UH/IMBUYaJIbHOM paboThl; BHIOMpATh TEMAaTHUKy M METOABI COBMECTHBIX JIEHCTBHH C y4eTOM
OOIIMX MHTEPECOB U BO3MOXKHOCTEHM KaXkJIOr0 WiIeHa KOJIJIEKTHBA; MPUHUMATh 1€ COBMECTHOM
NeSITeIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JIEHCTBUA IO €€ JOCTHXKEHHIO: COCTABIATh
IUIaH JAEUCTBUI, pacrpeleNiaTh poJid ¢ Y4eTOM MHEHUH Y4aCTHHKOB, OOCYXAaTh pe3yabTaThl
COBMECTHOHM pabOTHI; OLIEHMBATh KAYeCTBO CBOETO BKJIAJa W KaXKJIOTO YYAaCTHHKA KOMAaHIbI B
o0mmid pe3ynbTaT Mo pa3pabdOTaHHBIM KPUTEPHUSAM; IpeliaraTb HOBBIE IMPOEKTHI, OLECHUBATH
UJIed C TO3WIIMKA HOBU3HBI, OPUTHHAILHOCTH, MPAKTUIECKONH 3HAYUMOCTH, KOOPAHMHUPOBATH H
BBIMIOJIHATE  paboOTy B  YCIOBUSIX PEaJbHOTO, BHPTYAIbHOTO W  KOMOWHHPOBAHHOTO
B3aUMOJICHCTBHSA; OCYIIECTBIATh IMO3UTHBHOE CTpPAaTETMUYecKOe IMOBEJICHHE B pa3IMYHBIX
CUTYalUsX, IPOSBIATH TBOPUECTBO U BOOOpaKEHUE, OBITH MHUIIUATHBHBIM.

OsiajieHnne yHUBEPCAJbHBIMH PEryJISITHBHBIMH Y4eOHbIMU 1€ CTBUSIMH:

a)  CaMOOpraHM3aIMs:  CAMOCTOATENFHO  OCYIIECTBISATH  ITO3HABATEIHHYIO
NeSITeTIbHOCTD, BBIABISTH MPOOJEMBI, CTaBUTh W (HOpPMyTUpOBaTh COOCTBEHHBIC 3aJayll B
00pa30BaTeNbHON JIEATEFHOCTH M KU3HCHHBIX CHUTYAIHSIX; CAMOCTOSATEIBHO COCTABIIATH IUIaH
pemieHnsT TPOOJIEMBI C y4YeTOM HWMEIONIMXCS PECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
NpPEINOYTEeHUH; 1aBaTh OLIEHKY HOBBIM CHUTYAIMsIM; PacIIUpPSTh paMKH Yy4eOHOIro MpeaMmera Ha
OCHOBE JIMYHBIX MPEANOYTCHUHN; NeNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBaTh €ro, Opartb
OTBETCTBEHHOCTb 32 pEUICHHE; OLEHUBATh MPHOOPETEHHBIH OMBIT; CHOCOOCTBOBATH



(OpMHPOBAHUIO U TMPOSBICHUIO IIMPOKOH IPYyIULUHN B Pa3HbIX OOJIACTSX 3HAHWMH, MOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb;

0) CaMOKOHTpOJb: [JaBaTh OLEHKY HOBBIM CUTYyalUsM, BHOCUTb KOPPEKTUBHI B
JEATEIIBHOCTh,  OLICHMBAaTh  COOTBETCTBME  pE3YyJbTaTOB  IIECJAM;  BJIAJETh  HAaBBIKAMU
MIO3HABATENIbHOM pe(IeKCHH KaKk OCO3HAaHUS COBEPINAEMBIX JECUCTBHUH U MBICIUTEIbHBIX
IPOIIECCOB, UX PE3yJbTaTOB M OCHOBAHWH; HCIIOJIb30BaTh NMPHEMbI peIeKCHU Ui OLEHKU
CUTYyalluH, BHIOOpa BEPHOTO pEIICHUS; YMETh OLECHMBATH PUCKA M CBOEBPEMEHHO NPUHUMATH
PELICHUS 110 UX CHUKEHUIO;

B) SMOLIMOHAJIbHBIN MHTEUIEKT, IPEAnonararouil c¢oOpMUPOBAaHHOCTb: CAMOCO3HAHMUS,
BKJIIOYAOLIEr0 CIIOCOOHOCTh OHUMAaTh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUIETh HAIIPABICHUS
pa3sBUTHsI COOCTBEHHON SMOLMOHANBHOM cepsbl, ObITh YBEPEHHBIM B ce0€; cCaMOpEeryIMpOBaHus,
BKJIIOUYAIOIETO CaMOKOHTPOJIb, YMEHHE IPUHUMAaThb OTBETCTBEHHOCTh 3a CBOE IIOBEICHHE,
CIIOCOOHOCTh AJANTHUPOBATHCA K IMOLMOHAIBHBIM M3MEHEHUSIM M NPOSBISITH TMOKOCTb, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHUBALIMH, BKIKOYAOIIEH CTPEMIICHUE K JOCTUKEHUIO LEIH U
ycnexy, ONTUMH3M, HHULIUATUBHOCTh, YMEHHE JIEMCTBOBATh, UCXOMs U3 CBOMX BO3MOXKHOCTEH;
SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IOHMMATh OSMOIMOHAJIBHOE COCTOSHUE JIPYTHX,
YYUTBIBATh €r0 TPU OCYHIECTBICHHM KOMMYHHKAIIMH, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEXKHMBAHUIO; COLUAIBHBIX HABBIKOB, BKJIIOUAIOIIUX CHOCOOHOCTh BBICTPAUBAaTh OTHOLICHMS
C IpYTMMH JIOJIbMH, 3a00TUTHCS, POSIBIIATh MHTEPEC U pa3peIiaTh KOH(DIUKTHL;

I') NpuHATHE ce0sl U APYruX JIOJeH: NMpUHUMaTh ceOs, NMOHMMas CBOM HENOCTAaTKU U
JIOCTOMHCTBA; IPUHUMATh MOTUBBI U apryMEHTHl APYIUX JIIOACH IPHU aHAIU3E PE3YJbTATOB
JeSTEIbHOCTH; IpU3HAaBaTb CBOE IMPAaBO U IpPaBO JAPYruX JIOAEH Ha OMIMOKH; pa3BUBAThH
CIOCOOHOCTh MOHMMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

INPEAMETHBIE PE3YJIbTATBI

1) BiaseHWe METOAAMHU JIOKa3aTeNbCTB, AJITOPUTMAMHU PELICHUS 3aja4;, yMEHHE
(bopMyIUpOBATh ONPEEIIECHUS, AaKCUOMBI U TEOPEMBI, IPUMEHSTH UX, IPOBOJUTH JOKa3aTeIbHbIC
pacCyXJIeHHs B XOJAE pCELICHHsS 3aJay; YMEHUE OIEepUpOBaTh IOHATUSAMHU: OIPEIAEICHUE,
aKCHMOMa, TEOpeMa, CIEJICTBHE, CBOMCTBO, IIpU3HAK, JOKA3aTEIbCTBO, PAaBHOCUIIbHBIC
bopMynupoBKH; yMeHHE (OpPMYIMpPOBaTH OOpPAaTHOE W MPOTHUBOMNOJOKHOE YTBEpXKJEHHE,
IPUBOAUTH IPUMEPHl U KOHTPIPHUMEPHI, HCIIOIB30BATH METOJ MAaTeMAaTHUYE€CKOW WHIYKIUH;
IIPOBOJUTH JIOKA3aTEJIbHbIE DPACCYKICHUS IIPU PELICHUH 3a1ad, OLICHUBATb JIOTUYECKYIO
MIPaBUIILHOCTh PACCYXKICHUM;

2) yMEHHE OINEepUPOBATH MOHATHSIMHU: CTETMEHb YKCJA, CTEMEHb C IETBIM MOKa3aTeleM,
KOPEHb HATypaJlbHOM CTENEHW, CTENeHb C paluOHAIbHBIM IOKa3aTeleM, CTENeHb ¢
JNEHCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTejaeM, JiorapuM 4Hcia; YMEHHE BBIIOJIHATh
BBIYUCIICHHE 3HAYeHMH W TpeoOpa3oBaHUs BBIPAKEHUH CO CTeNeHsAIMH M Jorapupmamu,
npeoOpa3oBaHusl JAPOOHO-PAIIMOHANBHBIX BBIPAKEHHUH; ) yMeHHE CBOOOJHO ONEpUpOBaTh
HNOHATHUSAMHU: JIorapu(M YUCIa, CHHYC, KOCHHYC M TAaHT€HC MPOU3BOJIBHOTO YUCIIA;

3) yMEHHUE ONeprpOBaTh MOHATUSIMH: PallMOHAIBHBIEC, UPPAMOHATBHBIE, TOKa3aTeIbHbIC,
CTETIEHHbIE, JJorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHe ONepHUpOBaTh MOHATHAMHU: (DYHKIUS, HEpepbiBHAS (QYHKIUS, MPOU3BOIHAS,
nepBooOpa3Has, ONPEAETICHHbIM HHTErpan; yMEHUE HAXOAWUTh IPOU3BOAHBIE AIIEMEHTAPHBIX
(GyHKLUH, UCIIOIB3Ys CIIPABOYHBIE MaTEpPHAJIbl; UCCIEN0BATh B IPOCTEHIINX ClIydasX QyHKIHUN
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Ha MOHOTOHHOCTh, HAXOJWUTh HAWOONBIIME W HAUMCHBIINE 3HA4YeHUS (DYHKIUI, CTPOHTH
rpadMKd MHOTOYICHOB C HCIIOJIb30BaHUEM arapara MaTeMaTHYeCKOTO aHajin3a; MPUMEHSThH
NIPOM3BOJIHYIO TIPU PEIICHUH 3aj]ad Ha JBH)KCHUE; PellaTh NPAKTUKO-OPHEHTHPOBAHHBIC 3a/1a4H
Ha HaMOOJBIINE M HAMMCHBIIHME 3HAYCHUs, HA HAXOXKICHHE ITyTH, CKOPOCTH M YCKOPCHUS;
YMEHHE HCIIOJI30BAaTh CBOMCTBA M rpaduku (yHKIUHN IS pelIcHHs] YpaBHCHHIA, HEPABCHCTB U
3aJad C TapamMeTpaMy; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOMKECTBA pEIICHHM
yYpaBHEHUM, HEPABEHCTB U X CUCTEM;

5) ymeHue onepupoBaTh MOHATHIMU: pallOHaIbHAs QYHKIHS, TOKa3aTeIbHass QYHKIIHS,
creneHHas QyHKOUs, Jorapudmudeckas QyHKIHS, TPUTOHOMETpUUECKHE (PYHKIMU, OOpaTHBIC
(GyHKIMU; yMEHHE CTPOUTh TIpaduKu W3YyYCHHBIX (QYHKIUH, HWCIONB30BaTh TIpaduKd TpU
W3YYCHUHU TPOLIECCOB M 3aBUCHUMOCTEH, MPU PEIICHUH 3a/1a4 U3 JPYTUX y4EOHBIX MPEAMETOB U
3a/1a4 U3 peaTbHON KU3HH; BRIPAXKaTh (DOPMYyJIaMH 3aBUCIMOCTH MEX]Ty BEITMIMHAMU,

6) yMeHue perrath TSKCTOBBIC 3a/1a4i Pa3HbIX THUITOB (B TOM YHKCIIC Ha MPOIEHTHI, A0 U
YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBAapOB M YCIYr, HAJIOTH, 33/Ja4d U3 OOJIACTH
yIpaBJICHUS] JIMYHBIMH M CEMCHHBIMH (DMHAHCAMM); COCTABISATh BBIPAKCHUS, YpaBHEHUS,
HEPaBEHCTBA M WX CHCTEMbI II0 YCIOBHIO 3a/Ia4M, HCCIIEAOBaTh IOJIYYCHHOE pEIICHUE H
OLICHUBATh MPABJIONIO00HOCT PE3YJIbTATOB;

7) yMeHHUe ONepUpOBaTh MOHATUAMU: CpeaHee apu(MeTHUECKOe, MeAraHa, HanOOIbIle U
HaVMEHbIIIEe 3HAUCHHS, pa3Max, JWCIEpPCHs, CTaHIAPTHOE OTKJIOHEHHWE YHCIOBOTO HabOopa;
YMEHHUE W3BJICKaTh, HMHTEPIPETUPOBATh HWH(POPMAIIUIO, MPEICTABICHHYIO B Ta0JMIaX, Ha
nuarpamMmax, rpadukax, OTpa)amllyl CBOWCTBA pEAIbHBIX IPOIECCOB U  SIBIICHHIA,
NPECTaBIATh HHPOPMAIIMIO C TIOMOLIBIO TAOJUI] U JAMArpaMM; HCCICIOBATh CTATUCTHYECKUEC
JTAaHHBIC, B TOM YHUCJIC C IPUMEHEHUEM Ipa)UueCKUX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

8) yMeHHe ONMEpUPOBATH MOHATHIMHU: CIAYYAHHBIH ONBIT M CIy4ailHOE COOBITHE,
BEPOSATHOCTh CITyJaWHOTO COOBITUS; YMEHHE BBIYHCISATH BEPOSTHOCTH C HCIOJIB30BAHUEM
rpaduuecKkux METOJIOB; MPUMEHSTh (OPMYIIBI CIOKCHHS W YMHOXCHHUS BEPOSTHOCTEH,
KOMOWHATOpHBIE (aKThl U (GOPMYIBI NIPU PEIICHUHN 3a/1ad; OICHUBATH BEPOSTHOCTH PEATBHBIX
COOBITHIA; 3HAKOMCTBO CO CITYYaiHBIMU BEJIMYUHAMU; YMEHHUE TIPUBOIUTH TIPUMEPHI TPOSIBIICHUS
3aKOHA OOJNBIIMX YHCE B MPUPOIHBIX U OOIECTBEHHBIX SIBICHUSX;

9) yMeHHWe OMEPUPOBaTH MOHATHAMH: TOYKA, MpsMasi, IUIOCKOCTh, MPOCTPAHCTBO,
JIBYTPaHHBIA Yroj, CKpEHIMBAIONIMECS TMpsIMble, MApAIIEIbHOCTh M MEPIEeHIUKYISIPHOCTD
OPSIMBIX U TUIOCKOCTEH, yrol MEXIy MPSMBIMU, yroll MEXIY MPSMOM U TUIOCKOCTHIO, Yroll
MEXYy TUIOCKOCTSIMH, PAaCCTOSIHHE OT TOYKH JO IIIOCKOCTH, PACCTOSIHHEC MEXKITY IMPSIMBIMH,
paccTosTHUE MEXIYy IUIOCKOCTSMHU; YMEHHE HWCIIOb30BaTh INPH PEIICHWU 3a7ad W3yYeHHBIC
(akThl H TEOPEMBI IITAHUMETPUH; YMEHHUE OIIEHUBAThH pa3Mephbl 00bEKTOB OKPYXKAIOIIETO0 MUPA;

10) ymeHue oneprupoBaTh MOHATHIMHU: MHOTOTPAHHUK, CEYEHNE MHOTOTPaHHUKA, KYO0,
napajuieNienune1, IpusMa, nupamMusa, Gurypa u moBepXHOCTh BPaICHHUS], IMIHHIP, KOHYC, 11ap,
cdepa, ceueHuss GUTYpHl BpalleHHs, TUIOCKOCThb, Kacaromasics cdepbl, MWIMHIpA, KOHYCA,
TUIOMIA/Ib TOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, IUIUHAPA, TIomaas chepsl, 00beM Kyda,
MPSIMOYTOJIBHOTO Tapasuiesienuieia, MUPaMUbl, PU3MBI, [WIHHIPA, KOHYyca, IIapa; yMEHHe
N300pakaTh MHOTOTPAaHHUKH M TOBEPXHOCTH BpAIlleHUs, UX CEUYCHUS OT PYKH, C ITOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB M JICKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATH CHMMETPHUIO B
MIPOCTPAHCTBE; YMEHHE paclio3HaBaTh IPABWJIbHBIC MHOTOTPAaHHWKH; YMEHHE CBOOOJHO
OTIEpUPOBAThH MOHATHUSIMU: JIBIKCHHUE, MapaUIeIbHBIA MMEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, Mpeodpa3zoBaHuE MOA00us, MOJO00HBIC (DUTYPHI; YMEHHE PaCIO3HABATH
paBHBIE U TOJ00HBIE (PUTYpBI, B TOM YHCJIE B MPUPOJAE, UCKYCCTBE, APXHUTEKTYpE; yMEHHE
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UCIIOJIb30BAaTh T€OMETPUYECKHE OTHOILIEHUS, HAaXOJIUTh TEOMETPUYECKHE BEJIUYMHBI (UIMHA,
yToJ, TJI0Iaab, 00bEM) MPH PEIICHUH 3aJad U3 APYTHMX Y4eOHBIX MPEAMETOB U W3 pPeabHOU
KU3HU;

11) ymenue onepupoBaTh MOHIATUSAMU: JBHKCHUE B IIPOCTPAHCTBE, MO00HBIC (PUTYPHI B
MPOCTPAHCTBE; HUCIOJB30BaTh OTHOIICHUE IUIOIMIAJCH MOBEPXHOCTEH W OOBEMOB MOIOOHBIX
buryp npu pemeHun 3anay;

12) ymeHHME BBIYHCIATH FCOMETPUYCCKHUE BEIUYMHBI (JUIMHA, YTOJI, ILJIOIIA[b, 00BEM,
IUIOUIA/Ib TOBEPXHOCTH ), UCIIOJIb3Ysl U3YYEHHBIE (POPMYJIIBI U METO/IBI;

13) ymeHuwe omepupoBaTh TMOHATHUSAMH: TMPSAMOYTOJIbHAs CHCTEMa KOOpPJHMHAT,
KOOPJMHATHl TOYKH, BEKTOp, KOOPJAMHATHI BEKTOpA, CKAJISAPHOE MPOU3BEICHUE, YOI MEXKIY
BEKTOpaMH, CymMMa BEKTOpPOB, MPOU3BEIACHUE BEKTOpa HAa YHUCJIO, HAXOAUTh C IOMOIIbIO
W3YYCHHBIX (DOPMYII KOOPIUHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEKY JBYMsSI TOUKAMU;

14) ymeHue BbIOMpATh TMOAXOMANIMHA M3YYEHHBIH METOJ JUIS PpEIICHUS 3ajauwu,
pacrmo3HaBaTh MaTeMaTHueckue (akThl M MaTeMaTHYeCKHe MOJEIH B TMPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUSX, B MCKYCCTBE; YMEHHUE MPHUBOJIUTH IMPUMEPHl MaTEeMaTHYECKHX
OTKPBITUI POCCUIICKON M MUPOBOM MaTeMaTUYECKOW HAYKH;

15) ymeHHe omepupoBaTh MOHATHIMHU: MHOKECTBO, MOJAMHOXECTBO, OIECpAIMU Ha[
MHOXECTBAMHU; yMEHHE HCIIOIb30BATh TEOPETUKO-MHOXKECTBEHHBIN ammapar s OIHCAHUS
PEATBHBIX TIPOIIECCOB W SIBJICHUW IMPH PEIICHUHM 3a7a4, B TOM YHUCJIEC M3 APYTUX Yy4eOHBIX
MIPEIMETOB;

16) ymeHHE OMEepUPOBATh MOHATHUAMH: HATYPAIbHOE YHCIIO, IIEJI0€ YUCIIO0, OCTATOK 110
MOJYJIIO, PAlIMOHAILHOE YHCIIO, UPPAllMOHAIBHOE YUCIIO, MHOKECTBA HATYPaIbHBIX, IEIbIX,
paloHaIbHBIX, NEHCTBUTENBHBIX YHCEN; YMEHUE UCIOIb30BaTh MPU3HAKH JEIUMOCTH,
HAaUMEHBIINN OO enuTeNbh U HaMeHbIlee o0IIee KpaTHoe, anroput™ EBknuaa mpu
pELIeHNH 3a]1a4; 3HAKOMCTBO € Pa3JIUYHbIMU MO3UIITUOHHBIMUA CUCTEMAMH CUUCIICHUS;

17) yMeHwue onepupoBaTh MOHITUAMHE: TOXIECTBO, TOXKICCTBEHHOE MTPpeoOpa3oBaHue,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMAa YPAaBHEHHI U HEPABEHCTB, PABHOCHIIBHOCTh YPaBHEHHU,
HEPaBEHCTB U CHUCTEM, PallMOHAIbHbBIE, UPpAllMOHAIBHBIC, TTOKAa3aTeIbHbIC, CTETICHHBIE,
norapu(MUUecKre, TPUTOHOMETPUIECKUE YPAaBHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE PENIaTh
ypaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TIOMOIILIO0 PA3JINYHBIX IPUEMOB; PEIIATh YPaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TAPaAMETPOM; IPUMEHATh YPABHEHHUSI, HEPABEHCTBA, X CUCTEMBI JJIs
peleHrss MaTeMaTUYeCKUX 3a7a4 ¥ 3a7a4 U3 Pa3InyHbIX 00JacTel HAYKU U PeaTbHOM KU3HU;

18) YMCHHC CBO6OI[HO OIICpHUPOBATH TTOHATHUAMU noCIaCcaA0BaTCIbHOCTD,
apI/I(I)MCTI/I‘-ICCKaH nporpeccusd, TreoMeTpruieCKasa Iporpeccusd, OCCKOHEUHO YGLIBaIOH_[a}I
TCOMETPHUUICCKAA MPOTpeCCUA;, YMCHHUEC 3aJaBaThb IMOCICA0BATCIIBHOCTU, B TOM YHCJIC C ITOMOIIBIO

PEKYPPEHTHBIX (pOpMyII.
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3 CTPYKTYPA U COAEP KAHHUE YYEBHOI'O IPEIMETA MATEMATHUKA

3.1  O0beM yuyeOHOro npeamera MaremMaTuka U BUAbI y4eOHOii paGdoThl

Buna yueoHoii padoTbi Oo0bem
4acoB
O0bem padoThI 00yYaOIIMXCH B aKaJeMHYeCKHX Yacax (Bcero) 298
O6beM paboThl 00yYalHIMXCS BO B3aMMOJAEHCTBHH ¢ NpemnogaBaTesieM 274
(Bcero)
B TOM YHCJIE:
JIEKLIAU 114
MPAKTUYECKHUE 3aHATHS 156
nabopaTopHOe 3aHsITHE -
CamocrosiTesqibHasi paboTa odyuyaromerocsi (Bcero) ¢ 000CHOBaHHEM pacyera -
BpeMeHH, 3aTPAYHMBAaeMOro Ha ee BbINOJHEHHe
B TOM YHCIIE:
M3ydeHue y4eOHOro/TeopeTHYecKoro wmarepuaina (Mo KOHCIIEKTaM  JICKIIHiA), -
M3Y4Y€HHE OCHOBHOM U JIOTIOJTHUTEILHON JIUTEPATyPhl
MOJITOTOBKA K IPAKTUYECKUM U JTa00paTOPHBIM 3aHATHAM -
BBITIOJTHEHNE WHANBUAYAIBHOTO WM TPYIITIOBOTO 33aJaHUS -
MOATOTOBKA K MMPOMEXKYTOYHOM aTTeCTalluu, KOTOpas MPoBOAUTCS B popme nud. -
3a4era
NuauBuayabHbIi NPOEKT -
Koncyabrauumn 4
IIpome:xkyTouHasi arTecTauus B popme
1 cemecTp — sK3aMeH, B TOM YHCIIE: 12
MOJITOTOBKA K DK3aMEHY,
npedK3aMeHallMOHHAs KOHCYJIbTaIMs,
npoIieIypa cauu K3aMeHa
2 CeMecTp — 9K3aMeH, B TOM YHCIIE: 12

IMOATOTOBKA K OK3aMCHY,
NpeIdK3aMeHaIMOHHAs KOHCYIIbTaIuS,
IpoIeaypa cIauu dK3aMeHa
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3.2

TeMaTuuyeckuil MJIaH U coJePKaHue Y4eOHOI0 NMpeAMeTa MaTeMaTHKA

Temaruueckue 6JIOKI/I, TEMbI

OcHoBHOe coiepkaHue

0O0neM yacoB

OcHOBHBbIE BH/IBI JACATECJIbHOCTH

oOy4aronierocst
1 2 3 il
Paznea 1. Pa3zBuTHe NOHATHS 0 YHCJI€, MHOKECTBA. 26
Tema 1.1. MHOXeCTBO, ConepkaHue JEKIMH Hcnouab3oBarh TEOPETHUKO-

OTiepaIyy HaJ MHOKECTBAMHU. 1. MHOecTBO, onepalyu HaJl MHOXecTBaMu J{narpammel Jitnnepa—BeHHa. 2 MHOKECTBEHHBIM amnmapaTr Uil ONMHCaHWSA
XO/la peLIeHUs] MaTeMaTHYeCKUX 3aj1ad, a
TaK)Ke PEaNbHBIX IPOIECCOB W SIBICHUH,
IpU pEIICHUH 33Ja4 M3 JPYTruX y4eOHBIX
Tema 1.2. ConepxaHne JeKIUN NPEAMETOB.
JIeHCTBUTEIbHBIC U 1 JlefictButenbHble urcia. OOBIKHOBEHHBIC U JECATHYHBIC JPOOHU, IPOLICHTEL, 2 Onepuposars JIOHSITUSIMU.
HpPPALHOHABHBIC YHCIIA OECKOHEYHBIE [IEPUOANIECKUE APOOH. PalMOHAILHOC  HMCJIO,  NCHCTBHTCIBHOC
2 ToKeCTBa ¥ TOKIECTBEHHBIE PEOOPa30BaHus. Y paBHEHUE, KOPEHb YPABHEHHUSL. 2 YHCIIO, OOBIKHOBECHHAs APOOB, JACCATHYHAS
HepaBeHCTBO, pellieHHe HepaBeHCTBA. MeTo/l UHTEPBAJIOB. JPOGE, POLIEHTE.
TTpaKTHHUeCKHE 3aRATHS BobInosHATH apyubMemqecEHe oIepanuy ¢
1. JTcHCTBIA C APODAMIL 5| PALMOHANEHBIME M JICHCTBUTCILHBIMH
2.IlpumeHenue apobeit 1 MIPOLEHTOB AJI PEIICHHS MPHUKIIAJHBIX 3a1a4 U3 2 | Hcnami, NpHOMREHHES  BEMTHCTICHNA,
Pa3IUYHBIX OTpacC/Iey 3HAHUN U pealbHON XKU3HU. HMCTIOIB3Y TIPABHIIA OKPYIICHHA.
3. IlpuOnmxEHHbBIEC BRIYUCICHNUS, TIPAaBHIIa OKPYTJICHHS, IPUKUIKA U OLIEHKA 2 ﬁlbig;:;e:y?;lmnky 1 ONCHKY pesylbTata
pe3ybTaTa BIYUCICHUH. : .
4. PemeHue LeNbIX U IPOOHO-PAlIMOHANBHEIX YPABHEHMIT U HEPaBEHCTB 2 | OmepupoBaTh NOHATHAMM: TOXJIECTBO,
ypaBHEHHME, HEpPaBEHCTBO; ILEJI0e U
= pannoHalbHOE YpaBHEHHE, HEPaBEHCTBO.
Tema 1.3. APH‘bMeTquCKHH Conepxanne JICKIHR . = BoinoaHATH npeo0pa3oBaHMsA IENBIX U
KOpPEHb N—O0i CTeIeH . 1; Apudmernyecknii KOpeHb HaTypadbHON crerieHn. CBolicTBa U rpaduk KOpHS N- 2 PAlLMOHATBHEIX BHIPAKEHHIL.
HppanroHansHbIe ypaBHEHUS U (2)1/1 CTEIICHU. 5 ) PemiaTh  OCHOBHBIE  THIBI  IEJBIX
HEpaBeHCTBA . MeTo/1pI pemeHust HpPalMOHATbHBIX YPAaBHEHUI U HEPABEHCTB. MPPALHOHATBHBIX ypaBHeRHii "
IIpakTHyeckue 3aHATUS HEPABEHCTB.
1. JlefictBusi ¢ apuMETUIECKUMH KOPHIMH N—O1 CTETIEHH. 2 | IlpuMensTh panyoHaJbHBIE YPaBHEHUS M
2. Penienue nppaliiOHaIbHBIX YPaBHEHUI 1 HEPABEHCTB. 2 | HCpaBEHCTBA 1A pemenus
3. Pemienue nuppaiimoHalIbHbIX YPaBHEHUI U HEPABEHCTB Pa3InYHbIMU METOJIAMU. 2 | MaTCMAaTHYCCKUX  3a7ad M 3a7ad  u3
pa3iMuHBIX oOylacTell HAyKW W peabHOU
JKU3HU.
®opMyIHpPOBATH, 3aNuChIBATH B
CUMBOJIMYECKOM dopme "
WIJIIOCTPUPOBATh NMPHMEPaAMH CBOMCTBa
KOpHS N-OM CTEINEeHU.
BoinosasTs npeodpa3oBaHus
MPPAIMOHATIGHBIX BBIPAXKECHUI.
Pemarns OCHOBHBIE THITBI
MPPAITIOHATIBHBIX YpaBHEHU "
HEpPaBEHCTB.
IpuMeHsTH ISl pelleHUs Pa3JIMYHBIX
3aJa4  HMppaluOHalbHbIE YpaBHEHUS W
HEpaBEHCTBA.
Ctpoutb, 4uTaTh rpaduK KOpPHSA n-oi
CTETICHH.
Hcnosb3oBaTh muppoBbIe pecypebl Ui
nocTpoeHust  rpapukoB  QyHKuuii  u
M3y4YECHUS X CBOUCTB
KonTpoabHas padora Nel 2




Paznen 2. ®yuxunu u rpaduxn. CTenens ¢ nejbIM nokasarejeM. CTeneHb ¢ pAIHOHAJIbHBIM MIOKa3aTeIeM. 10

Tema 2.1. ®yukuus, cnocodsl | ColepiKanue IeKUun OnepupoBaTh MNOHATHAMM:  (QYHKIHA,

3aganus ¢yukuuu. Crenenb ¢ | 1. @yukiwms, criocobbl 3ananus GpyHkuuu. I'paduk dyHkimm. Baaumuo o6paTHbIE cmocoObl  3afaHusd (PYHKLIHUM, B3aUMHO

nenbiM nokasareneM. Cremenb | GpyHkuun. O6iacTh ONpeieeHns ¥ MHOXKeCTBO 3HaYeHui QyHkimu. Hyan obpatHble QYHKIMH, 001aCTh ONpENEIeHHs

C pallMOHAIBLHBIM TI0KaszareneM. | ¢yHKuuu. [IpoMexXyTKH 3HaKONOCTOSHCTBA. YETHBIC M HEUETHBIC (DYHKIINH. W MHOXECTBO 3HaYCHUH (yHKIUH, TpaduK
CrenenHas GyHKIMS C HATYPaJIbHBIM, LEJBIM U PAIJHOHAIBHBIM MoKa3zaTeneM. E¢ ¢byHKIMK;  9ETHOCTP M HEYETHOCTH
CBOHCTBA M rpaduk GyHKIMK, HyIM (YHKOUH, TPOMEXYTKH
IpaxkTuueckue 3aHATHS 3HAKOIIOCTOSTHCTBA.

1. HaxosxieHue 3HaueHUH BBIPAKEHUH ¢ pallMOHAILHBIM IT0Ka3aTelieM CTETICHH. 2 | BoImoaHATHL NPeodpa3soBaHMs CTEICHEH C
2. I'paduk dpynxmmm. Bzanmuo ob6paTtaeie GpyHKm. O01acTs onpeneneHus u 2 | uembM  mokasareneM.  Hcmosns3oBath
MHOecTBO 3HaueHnH ¢pyaxmmu. Hymn ¢pyaknnu. [IpoMexyTkr 3HAKOTIOCTOSHCTBA. CTaHapTHYIO dopmy 3aIicH
YErHble 1 HeUETHBIC (QYHKIMU JICHCTBUTEIILHOTO YHCIIA.
3.CranmapTtHas hopMa 3aIiucu IeHCTBUTENBLHOTO Yncia. Vcnonb3oBanne 2 | @opmMyIMpoOBaTE M HJIIOCTPHPOBATH
NoAXOsIIIeH GOopMBI 3aIicH JeHCTBUTENBHBIX YHCEIT ISl PELISHUS IPAKTHYECKUX rpagudecku CBOJiCTBA CTCIICHHO
3a/1a4 ¥ TPeJICTABIEHHS TaHHBIX. Qynkuuu.  BeipaxaTe  dopmyaamu
3aBUCHMOCTH MEXy BEIIMUNHAMH.
Hcnonb3oBath nugposBbie pecypebl s
nocTpoeHuss  rpadukoB  QyHKIMH U
W3y4YEHHUs UX CBOMCTB

Paznea 3. [loka3arenbHas GyHKIUS 18

Tema 3.1. [lokazarenbHas ConepiKanue JeKInK ®opMyIHpPOBaTh, 3alMCHIBATH B

¢yHKIMA, €€ cBOiicTBa U 1.1TokazaTenpHas QyHKUUS, €€ cBOCTBA U rpadHK CHMBOJIMYECKOI dopme H

rpadux IIpakTyeckue 3aHsiTHA HWJLIIOCTPUPOBATL IIPUMEPAaMU  CBOWCTBA
1. IlocTpoeHne rpauKOB MOKa3aTeNbHBIX (PYHKIHH. 2 | crenenm.

IlpumeHsTH CBOMCTBA CTENEHU A

Tema 3.2. Iloka3aTenpHble Coneprkanue JeKIUU npeodpasoBaHus BBIPAKEHHH.

YPaBHEHHUS U HEPABEHCTBA. 1. TlokazarenbHble ypaBHeHUS. OCHOBHBIE IPHEMBI UX PELICHHMSI. @opmy.IMpOBaThH M HAIICTPHPOBATHL
2. IToka3artenbHble HepaBeHCTBA. OCHOBHBIE IPUEMBI X PELICHUSL. rpaguyecKn  CBOKCTBA  IOKa3aTeIbHOM
TIpakTHYECKHE 3aHATHS yHKimH.

T.Pelierine NoKa3aTebHEIX YPABHEHII, 77| Pemarh OCHOBHbBIC THIIbI MOKA3aTETbHBIX
2. PeiieHre noka3aTesbHbIX ypaBHEHUN 2 | YPaBHCHHUU 1 HEPABCHCTB.
3. Peienne noka3aTesbHBIX HEPABEHCTB Ucnoan3osarh, uugposeie pecypent jut
paBEHC
o | mocTpoeHHst FRa(bHKOB (002001007 QR
N3Y4YEHUS X CBOMCTB
4. PerieHne 1oxasaTebHBIX HEPABEHCTB 2
KontpoabHnas padora Ne 2 2

Paznen 4. Jlorapudpmudeckas GpyHKIus 22

Tema 4.1. Jlorapudm uucna. CoJepanue JEKIMK DopMy.IHPOBAT, 3aMHCHIBATD B

Jecaruunble U HaTypajbHbIE 1. Jlorapudm ymcna. JlecsITHUHbBIE U HATYpATbHBIE JTOTAPUPMBIL. CHMBOJIHYECKOI dopme "

norapudmsl. [Ipeodpazosanue | 2. Jlorapudmudeckas QyHKIsi, €€ CBOHCTBA U rpaduk WIJIIOCTPHPOBATh NMPHMEPAMH CBOHCTBa

BBIPa)KEHUM, COIEPIKAINX [IpakTiueckne 3aHsATHs norapudma.

JorapuQMsL. 1. Pemrenwnie 3aanuii Ha MPUMEHEHUE OTIPEIEIEHHUS Jorapru(ma, OCHOBHOTO 2 B"IHOHH"T“" npeodpazoBaHus
JIOTapu(PMIYECKOTO TOXKISCTBA U CBOHUCTB JIOTapU(PMOB. BBIP@KCHHIA, COCPIKAIINX JIOrapU(pMBL.
2.TIpeoOpa3oBaHne BBIpAXEHHUH, COJIEPIKAUX JIOTaprU(pMBI. 2 | @opMyIMpOBaTE M MILTIOCTPUPOBATH
3. TIpeoGpazoBanme BHIpAKEHUI, COAEPKAIMX JTOTapUPMBI. rpadutecKku CBOHCTBA JorapudMUUecKkoi

2 | dyHKIHW.
Tema 4.2 Jlorapudmudeckue CojepskaHue JEKIUU Pemarg) OCHOBHBIC _ THIIBI
Jorapu(pMUIECKUX ypaBHEHHH u

YPaBHEHHA M HEPABCHCTBA. 1. JTorapudmuueckue ypasHeHUs.. OCHOBHBIE TIPHEMBI UX PEIICHHS. HEPABEHCTB.

Hcnoan3zoBaTrs mupoBbie pecypesl is
2. Jlorapudmunueckue HepaBeHCTBA. OCHOBHBIC IIPHEMBI HX PELICHUS nocTpoeHus  rpabMKoB  QyHKIHME W
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IIpakTryeckue 3aHITHS

U3y4eHHsI UX CBOMCTB.
3HAKOMHUTBCA C HCTOpHMeH  pPa3BUTHA

1. Iloctpoenue rpadukoB gorapupmMudeckux GpyHKIHH. 2
2.Pemenue norapu)Mu4ecKkux ypaBHEHUI. 7| MaTeMaTku
3. Pemenne norapudMuiecKux HEpaBEHCTB 2
KonrpoabHas padora Ne 3 2
Pa3znen 5. ®opmyJibl TpuroHoMerpun. Tpuronomerpuyeckue ypaBHeHus M HepaBeHcTBa. Tpuronomerpunyeckue 32
(yHkuuu U MX rpaguKu.
Tema 5.1. Cunyc, KOCUHYC U ConepsxaHue JIEKIMH OnepupoBarh MOHATHAMMU: CHHYC,
TAHI'€HC YUCIOBOro aprymMenTa. | 1. TpuronoMmerpudeckas OKpY>KHOCTB, ONIPEAEICHIE TPUTOHOMETPUIECKIX QYHKIMNA | 2 KOCHHYC M TaHICHC MPOM3BOJIBHOTO YTIa,
ApKCHHYC, apKKOCUHYC U YHUCIIOBOTO apryMeHTa, UX CBOWCTBA HepHoanYecKas (pyHKIHs.
apKTaHT€HC YHCIIOBOTO Hcnons30BaTh 3amHUCh IIPOM3BOJIBHOTO
apryMeHTa. yria 4epes oOpaTHbIC
Tema 5.2. OcHOBHBIE ConeprkaHue JeKIMU TPUTOHOMETPUYECKHE (HDYHKITHH.
TPUTOHOMETPUYECKHUE 1. 3aBHCHMOCTH MEXIY CHHYCOM, KOCHHYCOM H TAHT€HCOM OJTHOTO M TOTO XK€ yTJIa. 2 BoimostHsATh npeodpasoBanust
GopmybL. OCHOBHBIE TPUTOHOMETPHIECKHE TOXKJICCTBA. TPUTOHOMETPUYECKUX BBIPAKECHUH.
2. OCHOBHBIC TPUTOHOMETPHYCCKHE POPMYJIBL. 2 Crpoutb, aHAIU3UPOBATH, CPABHUBATH
3. ®opMybI IPUBEICHHS. 2 rpaduKy TPUrOHOMETPUYECKUX (QYHKIHH.
IIpaKTHYeCKHE 3aHATHA @opMyIHPOBaTH M HILIIOCTPHPOBATH
1. IIpeobpa3oBaHue TPUTOHOMETPHUUECKUX BEIPAKCHUH. 2 | rpaduyecku _ CBOHCTBa
2. IIpeo6pa3oBaHue TPUTOHOMETPUUECKHX BbIPAKEHUIA, 2 | TPHrOHOMETPHYECKUX QYHKIMI.
Hcnonb3oBarh rpaduku s peLIeHUs
TPUTOHOMETPUYECKHX HEPABEHCTB.
Tema5.3. Tpuronomerpuueckne | Conep:xaHue JEKIHU Pemarn OCHOBHBIE THITBI
YpaBHEHUs 1. Ipocreiimme TPUroOHOMETPHUYECKHE YPABHEHUSL. 2 TPHTOHOMETPHICCKHX YpaBHEHHH,
2. TpUroHOMeTpUYECKUE YPaBHEHHUS, CBOIALIMECS K KBaJApaTHbIM. OHOPOIHbIE HPOCTCHIIINE TPUTOHOMCTPUHICCKHIC
TPUTOHOMETPHYECKHE ypaBHeHUs 11 u 2# cTeneHu 2 HEPaBEHCTERA.
3. TpuroHomerpuyeckue ypaBHeHHs1, pelIaeMble Pa3JIoKEHUEM Ha MHOKHTEIH. 2
IIpakTrueckue 3aHATHS
1.Pemenue npocTelmmx TPUrOHOMETPUYECKUX YPAaBHEHHI. 2
2.IIpMeHeHre OCHOBHBIX METO/IOB PEUICHHS TPUTOHOMETPHUYECKIX YPaBHEHHUIH. 2
3. PelreHne TpUroHOMETPUYECKUX YPaBHEHUH. 2
Tema 5.4, CopepxaHue JIEKLIMU
Tpuronomerpuueckue 1 IIpocTeiimme TPUroHOMETPUIECKHE HEPaBEeHCTBA 2
HEpaBEHCTBA IpaxkTuueckue 3aHATHSL
1. Perenne TpUrOHOMETPHYECKIX HEPABEHCTB 2
Tema 5.5. ConeprkaHue JeKIHH
Tpuronomerpuyeckue 1. TpuroHomerpudeckue GYHKIMN, UX CBOUCTBA M rpaduKu. 2
(yukuuy u ux rpaduku ITpaKkTHYECKHUE 3aHATUS
Konrponbnas pabora Ne4 2
Pa3nexn 6. [TocienoBaTeIbHOCTH M MPOTPECCHM. 4
Tema 6.1. CopepxaHue JISKIIH
IocnenoBarensHOCTH U 1. ITocnenoBaTebHOCTH, CIIOCOOBI 331aHUS ITOCIIEA0BATEIEHOCTEH. MOHOTOHHBIC 2 OnepupoBarhb MOHSATHSIMU:

HPOIPECCHHL.

TOCTIC/IOBATENEHOCTH. ApH(MeTHIECKasi M TeOMEeTpHUIeCcKasi IMPOTPECCHH.

IIpakTrueckue 3aHITHS

MOCJIEI0BATENILHOCTh, apu()METHUECKasT U
reoMeTpuUecKasl Mporpeccui; OECKOHEUHO




1. BeckoneuHo yObIBarorasi reomerpudeckas nporpeccus. Cymma 66CKOHEUHO
yOBIBAOIIEH TEOMETPUYCCKOM Tporpeccuu. GopMyIia CIIOKHBIX MTPOIICHTOB.
Hcnonb3oBaHue MPOrPeCcCUr AJIsl PELICHHsI PeabHbIX 3a/1a4 MPHKIIAIHOTO
xapakrepa.

yOBIBaroImas reoMeTpuIecKas Iporpeccus,
cyMMa 0OecKOHEeUHO yOBIBaroIIei
TeOMETPUYECKOI IPOTrPECcCHH.

3anaBaTh N0CEA0BATENbHOCTH
Pa3ITUIHBIMH CIIOCOOAMHU.

IIpumeHAaTH bopmyay CJIOKHBIX
NPOLEHTOB /ISl pelleHusl 3a7ad U3
peadbHONH MPAKTHKH (C HMCHONIBb30BAaHUEM
KaJbKYJSTOPA).

Hcnonb3oBarh CBOMCTBA
MOCTE0BATENbHOCTEH M Nporpeccui s
pELICHUs] pPeabHBIX 3aJad IPUKIATHOTO
Xapakrtepa

Pa3nen 7. BBenenue B crepeomerpuio. [IpsiMbie 1 MJIOCKOCTH B MPOCTPAHCTBE.

20

Tema 7.1. OcHOBHBIE TTOHITHS
CTepeoOMeTpUH. 3HAKOMCTBO C
MHOTOTPaHHUKAMH,
N300pakeHNEe MHOTOTPAaHHUKOB
Ha PUCYHKaX.

COHGP)KEIHI/IG JICKITNHN

1.0cHoBHBIE TIOHATUS cTepeoMeTpui. [IpaBuia n300pakeHns Ha PUCYHKaX:
n300paKeHHs TIIOCKOCTEH, MapaJuIeIbHBIX IPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA.
[MonsiTre 06 aKCHOMAaTHYECKOM TIOCTPOSHUH CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPUH
U CIEJCTBUS U3 HUX.

2. 3HaKOMCTBO C MHOTOrpaHHUKAMU, I/1306pa)KCHI/Ie MHOTOIpaHHUKOB HAa PUCYHKaAXx,
Ha MMPOCKIMUOHHBIX YCPTCIKAX. Havanpubie CBCJCHUA O Ky6€ " nupamMuae, ux
pa3BépTKI/I 1 MOJCIIHN. CeueHus MHOTOIPaHHUKOB.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

1. 3az[alm Ha MMOCTPOCHUC CCUCHHI: MOCTPOCHUC CCYCHUA MCTOA0OM CJIEA0B, KPATKO
3allMCbIBATh HIAarv MMOCTPOCHUA CCYCHU.

Tema 7.2. IIpsaMeie u
TUIOCKOCTH B IIPOCTPAHCTBE.

CopepxaHue JIEKIIUU

1. B3aumHOe pacIookeHne IPSIMBIX, IPSIMOH U IJIOCKOCTH, TIJIOCKOCTEH B
IIPOCTPAHCTBE.

2. IleprieHOUKYIISAP U HAKIIOHHBIE: PACCTOSIHUE OT TOUKH JI0 IIIOCKOCTH, PACCTOSIHUE
OT NPSAMOM 10 IJIOCKOCTH.

3. YTI6I MeXKy IPSIMBIMH, MEXAY NPSMBIMH M INIOCKOCTSIMU, IBYTPAHHBIE YTIIBI.
4. Teopema 0 Tpex IepHEeHANKYIIIpax.

HpaKTI/I‘IeCKI/IC 3aHATHUA

1. I[lpumeHeHne TEOPEMBI O TPEX IEPIEHIUKYIIPaX K PEIICHUIO 33/1a4.

2. HaxoxaeHue yriia MexXIy TNIOCKOCTSIMHU, IOCTPOSHHE POEKIIMI MPSIMBIX Ha
IIJIOCKOCT.

AKTyaau3upoBaTh (GaxkTbl M  METOJBI
IUTAHUMETPHH, peTneBaHTHBIC TeMe.
IHonyuyats Hpe/ICTaBICHUS 0
MPOCTPAaHCTBEHHBIX (urypax, pasomparb
npocTeilne mpaBuwiia U300pakeHHUs 3TUX

¢uryp.

HN3o06paxkars npsMyr0 U IUIOCKOCTh Ha
PHCYHKE.

PacnoznaBarb MHOT'OI'PaHHUKH,

mupamMuay, KyO, Ha3blBaTh HX 3JICMCHTHI.
HenaTts  puUCYHOK Ky0a, MNHpaMHIBbI,
HaXOJIUTh OIIMOKH B HEBEPHBIX
HM300paKeHUsIX.

3HAKOMUTBCSI C CEYEHUSIMH, C METOIOM
CJIEJIOB; HWCIIONB30BATh U ITOCTPOCHHS
CeveHUs METOJI CJIEJIOB, KpaTKo
3aIMCHIBATh IIATd TOCTPOCHUS CCUCHUS.
Pacno3naBarnb BH/T CEUYEeHUS u
OTHOIICHHH, B KOTOPHIX CCUCHHE ICITUT
pebpa kyba, HAXOAWTDH IIIOIIATL CEYCHHUS.
Hcnoan3oBaTh Momo0He MPHU pEIICHUH
3a1a4 Ha IIOCTPOCHUE CEUYECHMI.
3HakoMUTBCS c AKCMOMAaTHYECKUM
MTOCTPOCHUEM CTEPEOMETPHH, C AKCHOMaMHU
CTEPEOMETPUN M CIEACTBUSIMU M3 HUX.
HNnmocTpupoBaTh aKCHOMBI PUCYHKAMU U
MPUMEPaMU U3 OKPYKAIOMIeH 00CTAaHOBKU
AKTyanu3upoBatb (HakThl WU METOJbI
[JIAaHUMETPUH, peleBaHTHbIE TeMe,
IIPOBOAUTH aHAJIOTUH.

[epeuncasiTb  BO3MOXHBIE  CHOCOOBI
PacCroJIOXKECHUA ABYX IIPAMBIX B
[IPOCTPAHCTBE, WUIIOCTPUPOBaThL HX Ha
pUMepax.

JlaBaTh ompeaeseHHe CKPEIINBAIOIINXCS
MPSIMBIX, hopMynupoBath TIPU3HAK
CKPEIUBAIOIINXCSA MPAMBIX U TPUMEHATH
€ro MpH peleHuH 3a1a4.
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PacnosnaBarb r1npusMy, Has3biBaThb €€
AIIEMEHTEHI.

CTpouTh Cce4YeHHS NPHU3MBI Ha TOTOBBIX
gepTexax.

IlepeuncasiTb  BO3MOXXHBIE  CIIOCOOBI
B3aHMHOTO  PACIIOJIOKEHHST TPSMOH U
IUIOCKOCTH B TIPOCTPAHCTBE, INPHBOAHUTH
COOTBETCTBYIOIINE MPUMEPHI U3 PeabHOM
KI3HU.

JaBaTrb omnpeaeeHue MapaieIbHOCTH
PSIMON U TUIOCKOCTH.

DopMyJHPOBATH NMPU3HAK
MapajuIeIbHOCTH TIPSAMOW M IUIOCKOCTH,
YTBEPKACHHUE O MPSIMOM MepPECeUeHus IBYyX
IUIOCKOCTCH, MIPOXOISALINX yepes
napajuiebHbIE MPsIMbIE.

Pematp  mpakTHUeckwe ~— 3amaud  Ha
MOCTPOCHHE CEYEHUH MHOTOIPaHHHUKA.
OO0bsACHATH ciydau B3aUMHOI0
PacIoIoKeHHs IIIOCKOCTEH.

JaBaTh ompenejieHHe  TapaUIeIbHBIX
IJIOCKOCTEH; TPUBOJAUTH TMPUMEPHl U3
peanbHOM  KM3HM M OKpY’XKaroulei
00CTaHOBKH, WUTIOCTPUPYIOIINE
MapauIeNbHOCTD TIOCKOCTEH.
Hcnoab3oBaTh MNpU3HAK MapaieNbHOCTH
JIBYX IJIOCKOCTEH, CBOICTBa
MapaIeIbHBIX TUIOCKOCTEH MPH PEIICHHH
3aa4 Ha MMOCTPOCHHUE.

OO0BbSICHATD, 4yTO Ha3bIBAETCS
napauiebHBIM TPOEKTUPOBAHUEM H Kak
BEITIOJTHSACTCST TPOSKTUPOBaHUE (UTYp Ha
IJIOCKOCTb.

H3o6paxkars B mapamienbHOW MPOEKLUHUH
pasnuYHbIE  TeOMETpHUYecKue  (QUryphl.
MopeanpoBaTh pealbHBIC CHUTYaIllH Ha
SI3BIKE TeOMETPHH, HCCIeI0BaTh
[IOCTPOEHHBIE MOJENIK C HCIOJIb30BAHUEM
T€OMETPUYECKUX TTOHSATHH.

Hcnonb3oBaTh NpH pelIeHUM 33Jad Ha
IIOCTPOCHUE CEYEeHUM TIOHSITHE
napajuleIbHOCTH, NPU3HAKM U CBOWCTBA
MapaulebHBIX TPSMBIX Ha TUIOCKOCTH
AKTyanm3upoBath (akTBI W METOJBI
IJTAaHAMETPHH, peeBaHTHBIE TeMe,
[IPOBOJUTH aHAJIOTUHU.

OOBsICHATH, KaKoil yrojdl Ha3bIBAETCS
YTIIOM MEXIY TIePECEKAIOIITUMHICS
HOPSIMBIMH, CKPEUIMBAIOLUIUMUCS MPSIMBIMU
B IIPOCTPAHCTBE.

JaBarb ompeaeseHne
MEPIICHANKYIISIPHBIX TPSAMBIX W TIPAMOH,
MEPIEeHIUKYISIPHOMI K MJIOCKOCTH.

Haxoauts YTIIBI MEXITY




CKPEIMBAIOIINMHUCS TPAMBIMH B KyOe u
nupamMue.

IIpuBoauTHL MWpPUMEPBI U3 peaJbHOMI
JKU3HU ¥ OKpYXawlleil  00CTaHOBKH,
WLTIOCTPUPYIOIINE  TEePICHINKYIIIPHOCTH

MPSIMBIX B IIPOCTPAHCTBE u
MEPIEHANKYISIPHOCTD pAMOH K
IUIOCKOCTH.

DopMyJIHPOBATH MpU3HAK
HEPICHANKYISIPHOCTH TIPSAMOH u

IUIOCKOCTH, TPUMEHSTh €r0 Ha IPaKTHKE:
OOBSICHATH TIEPIICHANKYISIPHOCTh pedpa

KyOa ¥ InaroHaiii ero rpaHu, KOTopas ero
HE COZICP>KUT, HAXOAUTD JUTMHY JHATrOHAIH
KyOa.

Beruncasrs BBICOTY NpaBUWJIbHON
TPEYTOJIbHOU u MIpaBUIbHON
YeTBIPEXYTONbHON NUpaMHUA MO AJMHAM
pEdep.

Pewiare  3amaum Ha  BBIUMCICHMS,
CBA3aHHBIE C  INEPHEHIUKYISIPHOCTHIO
OpsIMOM M IUIOCKOCTH, € HCIIOJIb30BAHUEM
MU PEIICHUH TUIAHUMETPUYCCKUX (DAKTOB
Y METOJIOB.

OOBACHATD, 4TO Ha3bIBAIOT
NEPHEHIUKYISIPOM U HaKJIOHHOM M3 TOYKU
K IUIOCKOCTH; IPOEKLMEH HAKIOHHOM Ha
IJIOCKOCTb.

OO0BbSICHATD, 4yTO Ha3bIBAETCS
paccTosiHHEM: OT TOYKH J0 IUIOCKOCTH;
MEXAY NapajulelbHBIMU  IJIOCKOCTSIMU;
MEXAY INpAMOHM U NapaJUICIIbHOM el
IJIOCKOCTBIO; MEXAY CKPEIIMBAIOIUMUCS
TIPSIMBIMH.

Haxoautp 5Tu paccTosiHUST B IMPOCTHIX
ciydasx B KyOe, mHpammuie, MpHU3ME.
MopenupoBaTh peanbHbIE CUTyallUd Ha
SI3BIKE TreOMETpHH, HCCIIeI0BaTh
[IOCTPOEHHBIE MOJENU C HCIOJIb30BAHHEM
T€OMETPUYECKUX TTOHSATHH.

Hcnonb3oBaTh pU pelIeHUM 33Jad Ha
ocTpoeHne cedeHuin Teopemy Iludaropa,
CBOMCTBa MPSMOYTOJIbHBIX TPEYrOJIbHUKOB
AKTyaJIu3upoBaTb (HaKTBl W  METOJBI
[JIaHUMETPUH, peleBaHTHbIE TeMe,
MIPOBOJIUTH AHAJIOTHH.

JaBatb omnpenejieHue  yria  MexXIy
MpSIMOM W TIJIOCKOCTBIO, (HhOPMYJIHPOBATH
TeopeMy O TpEéX MNEepHeHAUKYIsIpax |
00paTHYIO K HEH.

Haxoautb yrom Mexnay TmpsSMOH H
IJIOCKOCTBIO B MHOTOTPaHHUKE,
paccTosHUE OT TOYKM JO0 NpsSAMON Ha
IUIOCKOCTH, MCIOJB3ys TEOpeMy O TpEX
NEPIICHAUKYIIApax.
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IIpoBoauThs Ha YepTexe NMEPNEHAUKYIAP:
U3 TOYKM HA MPAMYI0; W3 TOYKH Ha
IJIOCKOCTb.

JlaBaTh ompejesieHHe ABYTPAaHHOTO YIia
U €T0 JIEMEHTOB.

OOBSICHATH PaBEHCTBO BCEX JIMHEHHBIX
YTJIOB ABYTPAHHOIO yIJa.

Haxoaute Ha yepTexe ABYIpaHHBIM yroia

npu  pebpe MHPaMUJIBL, HPU3MBI,
napaJulenenumnesa.
JlaBaTh  ompeJeseHMe  yria  MEXIy

IIOCKOCTSIMH.
JaBatb onpenenenue u (popMyJIupoBaTh
IpU3HAK B3aUMHO MEPIEHAUKYJISIPHBIX
IIOCKOCTEH.

HaXO}II/lTL yribl MEXAY IIJIOCKOCTAMU B
KyOe U mupaMuze.

Hcnoan3oBaTe MpH  pelieHUH  3ajay

OCHOBHBIE TEOPEMBI u METOJIBI
IUTaHUMETPHH.

MoaenupoBaTh pealbHBIE CHUTyalUH Ha
SI3BIKE reoMeTpHH, HccIeN0BaTh

[IOCTPOEHHBIE MOJENIU C HCIONb30BAaHHEM
F€OMETPUUECKUX MOHATHH.

Hcnonb3oBarh Npu pelieHUM 3a7ad Ha
IIOCTPOCHHE CEUEHHUH COOTHOLIEHUA B
PSIMOYTOJIbHOM TPEYTOJIbHUKE.

Kontpoabnasi pabora Ne5 2
Pa3znes 8. BekTopbl M KOOPIUHATHI B IPOCTPAHCTBE. 18
Tema 8.1. Bexrops! B Colepkanue JIEKIUH
IIPOCTPAHCTBE. 1. BexTop Ha IIIOCKOCTHU 1 B IpOCTpaHcTBE. Moyinb BekTopa. ClioxeHne u AKTyaau3upoBath (akTbl M METOMBI
BbIYMTAHHC BCKTOPOB. ‘VYMHOXEHHE BCKTOpPA Ha YMCJIO. MJIAHUMETPHUH, pelIeBaHTHBIE TEME,
2. KonnmnHeapHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB. PazioxkeHue BeKTopa Mo TpéM NIPOBOJMTH aHAJIOTUH.
HEKOMIUIaHapHbIM BekTopaM. IIpaBuiio napajenenunesa. OnepupoBarh  IOHATHEM BEKTOp B
IIpakTrueckue 3aHITHS MPOCTPAHCTBE.
1. Pemienne 3a1a4, CBA3aHHBIX C IPUMEHEHNEM IIPABIII ICHCTBUH C BEKTOPaMH. 2 | ®opmyaupoBaTh MpaBUIo
napajiiejaenumnea pH CJIO’)KEHHUH
2. PaznoxxeHne BeKTOpa 110 HaNpaBJICHUsIM. PenlieHue 3a/1a4 Ha BBIITOJTHEHHE 2 | BEKTOPOB.
JEICTBUI HaJl BEKTOPaMHU. CkiaagbIBaTh,  BBIYHTATh  BEKTOPHI,
Tema 8.2. TIpsimoyronbHas CojeprxaHue JIeKIU YMHOKaTh BEKTOP Ha YUCJIO.
CHCTEMA KOOP/IMHAT B 1. IIpamoyronpHas cucTeMa KOOpMHAT B IpocTpaHcTBe. CBA3b MEXY N3y4yarh  OCHOBHBIC  CBOMCTBA  OTHX
MMPOCTPAHCTBE. KOOpAWHATaMM BEKTOPOB M KOOPAMHAT TOYCK. OTepalIHi.
2. [pocreiimme 3aqauu B KOOPIUHATAX. YTOI MEXKAY BekTopamu. CraiaspHoe JdaBaTb ompenejgeHue IPIMOYTOJILHON
NIPOU3BEICHUE BEKTOPOB. CHCTEMBI KOODJIHMHAT B IPOCTPAHCTBE.
IIpakTHueckue 3aHsATUSA Beipa3suTs KoOpAMHATBI BEKTOpa uepes
1. ITpocreiimue 3a1a49u B KOOpIUHATAX. 2 | KOOpAMHATHI €0 KOHIOB.
2. KoOpIMHATHO-BEKTOPHEIA METOI IIPU PEUICHUH F€OMETPHUECKUX 3a/1a4. 2 | BoiBoauTh,  Mcmoan3oBath  opmyiy

JUIMHBI BEKTOpa W PACCTOSIHUS MEXIy
TOYKAMH.

BoIpaxkaTh  cKamsipHOE — IPOU3BE/CHHE
BEKTOPOB  Yepe3  UX  KOOPAUHATEHI,




BBIYUCIIATH YTOJ MEKAY ABYMS BEKTOPaMH,
JIBYMsI TIPSIMBIMH.

Haxoauts yrom Mexay TmpssMOd U
IUIOCKOCTBIO,  YroJd  MEXAYy  JBYyMs
TUTOCKOCTSIMH aHATUTHYECKAMH METOJaMH.
BeiBoauTh, uHcmoab3oBaTh  Qopmyny
PaCCTOSIHUS OT TOYKH JI0 TUNTIOCKOCTH

KonTpoabnast padora Ne6 2
Pazgen 9. [IpousBoaHasi yHKIMH H ee IPUMEHEHHe. 36
Tema 9.1. [IpomsBogHas ConeprxaHue JeKIun
¢Qynxuuu. ['eomeTpryeckuii u 1. HenpepoiBabie pyaxuunn. [Iponssoanas ¢ynkimm. [Ipon3BonHbIE 3IEMEHTAPHBIX 2
(u3HUECKHI CMBICII. ¢ynkimid. [IponsBoaHas CyMMBI, TPOU3BECHUSI, YACTHOTO (DYHKIIUH OnepupoBaTh NOHSATHSIMH: HETIPEPHIBHAS
npousBogHoH. [Ipon3BoaHbIE 2. IIpon3BoHast CII0KHOHM (QYHKLIUH. 2 byHKIMS; MIPOU3BOIHAS byHKIMN.
9JIEMEHTAPHBIX QYHKIHH. 3. 'eomeTpudeckuii u pru3mdecKuii CMBICT TPOU3BOTHON. Y paBHEHUE KacaTeIbHOM 2 Hcnonb3oBath FCOMETPUICCKHU u
[Ipou3BoaHast CyMMBlI, rpaduKy QyHKIUH. (Gu3nNYeCKuil CMBICT TPOU3BOAHON ISt
TIPOM3BEICHUS, YACTHOTO [IpakTuueckue 3aHsATUs pemeHus 3a1a4.
byHKIHH 1. HaxoxieH1e NpON3BOTHBIX (PYHKIWH. 2 | Haxoguth 1pOU3BOAHBIE 3JIEMEHTAPHBIX
2. Haxox1eHne Ipon3BOJHBIX Pa3IMYHbIX (DYHKINH. 2 | byHKumi, BBIYHCIIATD IPOU3BOJHBIC
3. HaxoxxaeHue Mpou3BOIHON CIIOKHON (DyHKIIHH. 2 | CyMMBI, NpOU3BELICHUA, 1aCTHOT'O
4. Haxox/ieHHe NPOU3BOTHOH CII0KHOHM (YHKIIUH. 2| GynKuwmii.
5. HamuicaHue ypaBHEHMs KacaTelbHON K rpaUKy (PyHKIHH. 7| Ucnoabsosath ITPOU3BOHYIO A
6. DU3HIECKUI CMBICHT IPOM3BOJIHOM. 77| MccnenoBatus QyHKUMH Ha MOHOTOHHOCTS
“Kontpoabmas pagora Ne7 57| X OKCTPEMYMBI, NPHMCHATb PE3YIbTaThI
UCCJIEIOBAaHHSI K IOCTPOCHHUIO TpaduKOB.
Tema 9.2. TIpumenenue ConepxaHue JICKIHH Mpumensto MPOU3BOJIHYIO 151
MPOU3BO/IHOM. 1. MOHOTOHHOCTB U BKCTPEMYMBI (DyHKIHUH. 2 P P Y A
2. HaxosxaeHune HanOoJIbIIero 1 HaMMEHbBIIET0 3HaUeHNs (PYHKIIMH Ha OTPE3Ke. 2 HAXOAVICHHA  HAMTYHIICTO PCIICHHAT B
= s NPUKIAAHBIX, B TOM WYHCIE COLHUAIBHO-
3. [lpuMeHeHre NpOor3BOTHOM K HCCIIEIOBAaHHIO (DYHKIMH. 2 SKOHOMHUECKHIX, 3271a4aX.
IlpaxTiieckne saHATUA _ _ 3HAKOMHUTBLCH C HCTOpUeH pasBUTUA
1. IlpuMeHeHne TPOU3BOJHOM K UCCIIEIOBAaHNIO (DYHKIIMH. 2 | MaTeMaTHuecKoro aHaIM3a
2. IToctpoenue rpadukoB PYHKIUH C TIOMOIIBIO €€ UCCIICOBAHMS. 2
3. Pemenue 3aga4 Ha HaXO>K/IeHHE HANOOJBIIETO ¥ HANMEHBIIIETO 3HAUCHUH. 2
4. TIpuMeps! UCTIOJIL30BAHUSI TIPOU3BOJTHOM JIJIsl HAXO0XKACHUSI PAlIMOHAIEHOTO 2
pELIeHNs] B IPUKJIJIHBIX 33/1a4aX.
KounTtpoabHas pa6ora Ne§ 2
Paznen 10. UuTerpaj u ero npuMeHeHus. 20
Tema 10.1. ITepBooOpa3Hasi. Conepxanue JEKIMK
1. IlepBooOpazHas 1 ee reoMEeTPUIECKHH CMBICII H OCHOBHOE CBOMCTBO, IPaBHIIO 2 OnepupoBarb HOHSATHSIMH:
HaxoxieHus1. Tabnuna nepBooOpasHbIX. nepBoobpasHast, HHTErpall.
2. HeorpeeneHHbIM MHTETpaJl, NpaBHJIa HAXOXKICHUSL. 2 HaxoauTh nepBooOpa3Hble 3JIeMeHTapHbIX
IpakTHyuecKkne 3aHsIThs GYHKIMHA;  BBIYMCIATH  WMHTErpal 110
1. HaxoxxneHune nepBooOpa3HbIX (hYHKITHH. 2 | dopmymne Herotona—JIeitoania.
2. HaxoxxieHre HeollpeIeICHHOTO HHTErpaa. 2 | 3HakOoMMTbCSL € UCTOpUEH  pa3BUTHS
MaTeMaTHYeCKOro aHaln3a
Tema 10.2. OnpeenicHHbIIH Conepixanue IeKIUK
WHTETrpal. 1. Onpenenennsiii naTerpan. @opmyna HeroroHa-JlelOHwmIA. 2
2. KpuBonuHelHast Tparnemys 1 ee IUola/ib, INockas Gurypa u ee rionaip. 2
IpaxkTuueckue 3aHATUS
1. Berancnenwue onpeneineHHoro uarerpaia. ®opmyna Herotona-JIelioauIIa. 2
2. Haxo)xaeHHe MJI0IIa 11 KPHBOJIMHCHHOM TPATICIHH. 2
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3. HaxoxaeHue miomaay mioCKOl (PUryphl. 2
KoHTpoabHas pa6oTa Ne9 2

Paznea 11. MHororpanaukm. 20

Tema 11.1. [TousTHE ConeprxaHne JeKIIN

MHOTOTpaHHHUKA. 1. TToHsiTHe MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHThI MHOTOTPAHHUKA, BBITYKJIbIC 1 AKTryaauzupoBaTh (GakThl W METOJbI
HEBBITYKJIbIC MHOTOTPAaHHUKH; Pa3BEPTKA MHOTOTpaHHUKA. [IpaBUIbHEIC TUTAHUMETPHH, pCIICBaHTHEIC TeMe,
MHoTorpanHuku. ®opmyma Ditnepa. [IPOBOJUTH aHAJIOIUH.
2. Ilpusma: N-yrojibHAs MpU3Ma; PaHNd U OCHOBAHHS TIPU3MBbI; IPAMast ¥ HAKJIOHHAS JlaBaTh ompeneneHHe mapasUiciicUIC/a,
pu3Mbl; OOKOBAs U MOJHAS IOBEPXHOCTD Mpu3Mbl. [lapamnenenuner, pacro3HaBaTh €ro BHIbl U H3y4aTh
MPSIMOYTOJBHBIN TTapaJUICICIUIIC], €r0 3JIEMEHTHI U CBO¥cTBa. [1normans 60KoBoi CBOWCTBA.
MOBEPXHOCTH U TIOJIHON MMOBEPXHOCTH MPSIMO#T TIPU3MBI. JaBatb omnpesejieHUue MTUpaMUIbI,
3. [lupamupa: N-yroipHas mupaMuia, TpaHd U OCHOBAHKE MUPAMHUIbI; OOKOBas U pacro3HaBaTh BHUIBI MTUPaMHUI,
MOJTHAs TOBEPXHOCTh MPAMU/IbL; IPABUIIbHAS U yceu€HHast nupamua. [Lnomans dbopmynrpoBaTh CBOWCTBA pEbep, rpaHel U
OOKOBOI TOBEPXHOCTH H MOJHOM MOBEPXHOCTH MUPAMUJIBI. BBICOTBI NpaBUILHOM TMPaMUIBL.
IIpakTHuecKue 3aHsATUSA HaxoauTh 1wiomans MOJHOH U OOKOBOM
1. BeiuucieHue 3JeMEeHTOB MPU3MbI, HAX0XKICHHE €€ TUIOIIA/IH. 2 | TTIOBEPXHOCTH MUPAMU/IBI. . .
2. BrurciieHUE DJIEMEHTOB MTUPAMUJIbI, HAX0XKICHHUE €€ TUIOMIAIH. 2 | MdaBarn ONpExejieHue yCCUCHHOU
3. CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOUKH, ITPSMOH, 2 | IMpaMuJipl,  HasblBaTh €€ 3JICMCHTBL
IJIOCKOCTH. DJIEMEHThI CHMMETPHH B IMPaMUIax, NapajuieenuIeax, IpaBuilbHbIX ®opMy.THPOBATL TCOPEMY O IUIOMWIANH
MHOTOrpPaHHUKAX. 601(01301/1 _ TIOBEPXHOCTH MPaBUIIBHOM

Tema 11.2. O6beMbI Cozepxanue ICKIUH YCCUCHHOM ITMPAMU]IBL.

MHOTIOIPaHHHKOB. 1. TIonsatue 06 00b&Me. POPMYIIEI 00BEM TUPAMUILL, IPU3MEL Pemare  3a1aum  Ha  BBIYMCIICHHE,
TTpaKTHIeCKHE 3aRATHA CBSA3AHHBIE C TMPAMHAMH, A TAKKE 33241
1. Haxoxxnerne o6bemMa npu3MBbl. 2 | Ha NOCTPOCHHC CCHCHMH.

JlaBatn omnpeneseHne MPU3MBI,

2. HaxoxaeHue oobeMa mupamMu/Ipl. 2

pacno3HaBaTh BHUJIBI IIPU3M, M300paXkaTh
IIPU3MBI Ha YepTexKe.

Haxoauthb momans mosHONH UiIu GOKOBOMH
MTOBEPXHOCTH MPHU3MBI.

H3yuars cooTHomIEeHUs Diliiepa AJis yucia
pébep, rpaHeH U BepIIMH MHOTOI'PaHHMKA.
H3yyars BUJIBI MPaBUIIbHBIX
MHOTOTPAaHHMKOB,  HMX  Ha3BaHMA U
KOJINYECTBO IPaHE.

M3yyaTh CcHMMETPHIO MHOTOTPAHHHKOB.
OOBsICHAITB, KaKM€ TOYKH Ha3bIBAIOTCA
CUMMETPUYHBIMU OTHOCUTEIBHO JAHHOU
TOYKH, TPSAMOA WIM TIUIOCKOCTH, HYTO

Ha3bIBAIOT LEHTPOM, OCBIO WIH
IJIOCKOCTBIO CUMMETPUH ¢urypsr.
IIpuBoauTs mOpUMEpPHl CUMMETPUYHBIX

¢uryp B apXuTeKType, TEXHHUKE, TPUPOJIE.
MopeanpoBaTh pealbHbIC CUTYallUd Ha
SI3BIKE TCOMETPHH, HCCIIe0BaTh
MMOCTPOCHHBIE MOJIENU C HCIIOJE30BaHHEM
TCOMETPUUCCKUX HOHHTHﬁ, HUCIIOJIb30BaThH
0/100Me MHOTOTPAHHHUKOB.

AKTyaau3upoBath (akTbl U METOJBI
IUTAHUMETPHH, pCIICBAaHTHEIC TeMe.
OO0BbsICHATb, KaK W3MEPAIOTCS OOBEMBI
TEJ, TMPOBOJS AHAJIOTHIO C H3MEPECHHEM
IO IeH MHOTOYTOJIbHUKOB.




@DopMyaUpoOBATh OCHOBHBIE CBOWCTBa
00BEMOB.

H3yuars, BBIBOANTH (QOpMyNbl. 00BEMa
MPSMOYTOJIBHOTO napaviesenure/a,
MIPU3MBI ¥ TTHPAMHUIHL.

Boruucasts 00bEM IPU3MBI U THPAMUIBI
IO UX DJIEMCHTaM.

Ipumensitb  00BEM 1O  pemieHHs
CTCPECOMETPUYECKUX  3a7ad W JUId
HaXOXXICHUS TEOMETPHUYCCKUX BEIHUIMH.
MopeaupoBaTh pearbHbIC CUTYallUd Ha
SI3BIKE TeOMETPHH, Hceae10BaTh
MOCTPOCHHBIC MOJEIH C HCIOJIb30BaHUEM
TCOMETPUYCCKHUX MOHITHI.

Kontpoabnas padora Nel(

Pazgen 12. Tena BpameHus.

14

Tema 12.1. HunuaAp.

CopepxaHue JISKIIUU

1. llunuuapudeckas HOBEPXHOCTh, 00Pa3yIONINe IMINHIPUIECKON TOBEPXHOCTH,
0Ch LWJIMHJPUYECKON MOBEepXHOCTH. L{nnuHap: ocHOBaHUS 1 OOKOBasi MOBEPXHOCTH,
o0pasyromias ¥ 0ch; III0MaaAb O0OKOBOH M MONHON moBepxHOCTH. Popmyna o0bema.

IIpakTrueckue 3aHITHS

1. N306pakeHue UITHHIPA Ha TI0CKOCTH. Pa3zséprka runuaapa. CedeHus! [UIHHApa
(TUI0CKOCTRIO, TTApAILICIbHOMN HITH MEPICHANKYIAPHON ocH nuinHApa). HaxoxaeHue
o0bema.

Tema 12.2. Konyc.

COHGP)KEIHI/IG JICKITNHN

1. Konnyeckas MOBEpXHOCTh, 00pa3yrolie KOHHMUYECKOH IOBEPXHOCTH, OCh U
BEpIINHA KOHNYECKOH oBepxHOCTH. KOHyC: OcHOBaHMeE 1 BepIInHa, 00pa3yromas 1
0CB; TUIONIa/1b OOKOBOI! 1 TTOJTHOM TTOBEPXHOCTH. Y CEYEHHBIH KOHYC: 00pa3yromue u
BBICOTA; OCHOBAaHMS M OOKOBast HOBEPXHOCTb. M300parkeHne KoHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHust KOHyca (IUIOCKOCTBIO, MTapaJuIeIbHOH OCHOBAHHUIO, U
IJIOCKOCTBIO0, IPOXOsiIei uepes Bepimny). @opmyina oobema.

IIpakTrueckue 3aHATHS

1. BerunciieHue 3JIeMEHTOB KOHYCa, TIOCTPOCHUE CEUCHUH, HaX0XKIeHIEe 00beMa
KOHYyca.

Tema 12.3. lllap u chepa.

ConeprxaHue JeKIUH

1. Cdepa u map: ueHTp, paauyc, THaMeTp; IIOMaab IOBEpPXHOCTH chepsl. BzanMHoe
pactoioxkeHue chephl U IIOCKOCTH; KacaTelbHasl IVIOCKOCTH K cepe; mIomaibp
ctepsl. M300paxenune chepsl, mapa Ha iockoct. Cedenus mapa. opmyna
o0beMa 1apa.

HpaKTH‘ICCKOC 3aHATHUC

1. Berancnenue 371eMeHTOB Cephl U I1apa, TOCTPOCHUE CEUSHHH, HaX0XKICHUE
oObeMa mrapa.
KontpoabsHnas padora Nell

AKTyaJu3upoBaTbs (akTel U  METOIBI
IUTAHUMETPHH, pelieBaHTHBIE Teme,
MIPOBOANTD aHAIOTHH.

JlaBath ompezneneHus cdepbl M Imapa, MX
LEHTPA, paJuyca, JTHaMeTpa.

Omnpenensats  cpepy kak  urypy
BpaIlCHUs OKPY>KHOCTH.

HccnenoBars B3aMMHOE PACHOJIOKCHHE
chepbl ©  IUIOCKOCTH, JBYX  cdep,
WUTIOCTPUPOBATh 3TO Ha 4YepTexax u
PHCYHKax.

DopMyJMPOBATH onpeneJjieHue
KacaTeJIbHOM  IUIOCKOCTH K cdepe,
CBOMCTBO M  MpHU3HAK  KacaTeJbHOM
ITOCKOCTH.

3HAKOMHUTBCH c T'€0/Ie3NYECKUMHU
nuHUsIMH - Ha  cdepe. OOBSACHATH, 4TO
Ha3bIBAIOT [WJIMHIPOM, Ha3bIBaTh €ro
JJIEMEHTEHI.

HN3yuyarb, OO0BSICHATBH, KaK IOJY4YHUTbH
LIJTHH]ID MyTEM BpAIICHUS
IPSIMOYTOJIbHHKA.

BbiBoauTh, HCNOJAB30BATH (POPMYIBI IS

BBIUHCIICHUS TUTOINAAH O0KOBOM
MIOBEPXHOCTH LIMIIMHIPA.

N3yyaTh, pacno3HaBaThb  Pa3BEPTKY
LJIMH/PA.

N300pazkaTh IWMIMHAP M €r0 CEYCHHS
IJIOCKOCTBIO, MPOXOASIIENH Yepe3 ero och,
NapauiebHOM WM TepIEeHANKYIIPHOM
OCH.

HaxoauTh 1jomiagm  3TUX  CCUCHMH.
MopenupoBaTh peaibHbIE CUTYallUd Ha
SI3BIKE reoOMeTpHH, HCCJICIOBATh
[IOCTPOEHHBIE MOJENIM C HCIOJIb30BAHUEM
F€OMETPUUECKUX MOHATHH.

OOBSICHATDL, KakKO€ TeEJIO  Ha3bIBAIOT
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KPYrOBBIM  KOHYCOM,  Ha3bBaTb  €ro
3JIEMEHTHI.

N3yyaTh, O00BACHATH, Kak IOIYy4YUTh
KOHyC IyTEM BpAIICHUS HPSMOYTOIBHOTO
TPEyTOIbHUKA.

HN300paxkaT, KOHYC U €ro Ce4eHus
IUIOCKOCTBIO, IPOXOJsILIEeH dYepe3 och, H
IUIOCKOCTBIO, TIEPICHANKYIIPHOH K OCH.
H3yuaTs, pacnosHaBaTb  Pa3BEPTKY

KOHyca.
BuiBoauTh, HCNOJAB30BATH (POPMYIIBI IS
BBIYHMCIIEHUS IUIOIIAIN OOKOBOM
MMOBEPXHOCTH KOHYCA.

Haxoautn TUIOIIAIHU CCUCHUH,

MPOXOAAIINX Yepe3 BEPIIMHY KOHyca HIU
MEPIECHANKYJIAPHBIX €70 OCH.

OO0BbsicHATB, Kakoe TEIO Ha3bIBAETCSA
YCEUEHHBIM KOHYCOM.

H3yuarb, 00bACHATDH, KaK €0 MOIYYUTH

nyTEM BpallleHUs IPSIMOYTOJIbHOU
Tpamnenny.

BoiBonuTh, NMpuUMeHATH (QoOpMyITy Ui
BBIUUCIICHUS IIOIIAH 60KOBOM
MIOBEPXHOCTHU YCEUEHHOTO KOHyca.
AKTyaJu3upoBaTh (QakTbl W  METOJBI
IJIAaHUMETPUH, pEJeBaHTHBIE TeMe,

IIPOBOAUTH aHAJIOTUH.

Pemarnb CTCPCOMETPUYECCKUEC 3ajgadu,
CBsA3aHHBIC C TCIaMHU BpallcHus,
TOCTPOCHUEM CEUYCHHH Ten BpalmicHus, ¢
KOM6I/IHaL[I/IiIMI/I TEI BpalicHus n

MHOTOI'PaHHHUKOB Ha HaXOXACHUE
TeOMETPHUYECKHUX BEINYHH.

Hcnoiub3oBath npu peleHn
CTEPEOMETPUUIECKUX 3ama4

IUTAHUMETPUYeCKue (HAaKTBI W METOJBI
3a/la4i Ha BBIYMCICHUE U JI0KA3aTEIbCTBO.
MopenupoBaTh peanbHbIE CUTyallUd Ha
A3BIKE reOMEeTpHH, HCCIIEI0BaTh
IIOCTPOCHHBIC MOJECIU C HCIIOJIB30BAHUEM
T€OMETPUIECKUX MTOHATHIA.
AKTyanm3upoBath (akTBI W METOJBI
IIJIAHUMETPUH, peleBaHTHbIE TeMe,
MIPOBOJIUTH AHAJIOTHUH.

BeiBoauTh, HMCHOAB30BaTH  (HOpMyIIHI
00BEMOB: MPU3MBI, HWIMHAPA, THPAMHIBI,
KOHYyCa; yceuEHHOM TIMPaMUJIbI 51
YCE4EHHOI'O KOHYCa.

Peware  crepeoMerpuueckue  3a1add,
CBSI3aHHBIE C BBIYHCIEHHEM O0O0BEMOB.
DopMyIUPOBATh ONPEIEIICHUE IIaAPOBOIO
CErMEHTa, 11apOBOro.

Ipumensaty ¢GopMynsl A HaXOXKIE
00BEMOB  MIAPOBOTO  CETMEHTa, IIapoB




CeKTOopa CJosi, LIApOBOro cekropa. Per
CTePEOMETPUYCCKHE  3aJa4yd, CBSI3aHHBIC
o0BéMOM mapa W IUOMAABI0  cde
MopgeaupoBaTh peaibHBIC CUTYAIMH Ha 513
reOMETPHUH, UCCIIE0BATH MOCTPOCHHBIE MO/
C WCTIOJIb30BAaHHEM T'€OMETPHUCCKUX MOHAT
AKTyaIM3upoBaTh daktel W Mer
TUIAHUMETPHH, PEJICBAHTHBIC TeMeE, MPOBOJ
aHAJIOTHH.

Pemath  cTepeoMeTpuuecKHe  3ajauyH,
CBSI3aHHBIC C COOTHOIICHHWEM OOBEMOB H

MIOBEPXHOCTEH MOJOOHBIX Ten B
HpPOCTPAHCTBE.

MoaenupoBaTh peanbHbIE CHUTyallMd Ha
SI3BIKE T€OMETPHH, nccIe0BaTh

IIOCTPOEHHBIE MOJENIU C HCIOJIb30BAHUEM
F€OMETPUUECKUX MOHATHH.

Pa3gen 13. CuicreMBl ypaBHCHHI. 18
Tema 13.1. Cucremsr CopepxaHue JISKIIUU
YpaBHEHHI. 1. Cucrembl IMHEHHBIX, PAIIMOHAIBHBIX, HPPALIMOHAILHBIX YPaBHEHHMH. 2 OnepupoBarb  NOHSATHSIMHM:  CHCTEMa
2. CucteMbl M COBOKYITHOCTH TIOKa3aTeNIbHbIX, JOrapu(MUYECKUX YpaBHEHHH. 2 JIMHENHBIX YpaBHEHUH U €€ pelleHue.
3. Cuctembl ¥ COBOKYITHOCTH NIOKa3aTeNIbHbIX, JOrapu(hMUIECKUX HEPABEHCTB. 2 Hcnons3oBaTh CHUCTEMY  JIMHEHHBIX
3. Ucnonmp3oBanue rpadukoB GYHKIMN IS pEIICHUS YPAaBHCHUH H CUCTEM. 2 YPaBHEHUH I PEIICHHS MPAKTUYECKUX
IIpakTrueckue 3aHATHS 3a7ad4.
1. PereHue cucteM THHEHHBIX YpaBHCHHH. 2 | Haxomutp peHleHHﬂvHPOCTGﬁIHI/IX CUCTEM
2. PenieHne cucTeM MoKa3aTeNIbHbIX, JOrapu()MUIECKHX YpaBHEHHUH. 2|4 COBOKYITHOCTCH pallnoHaIbHbIX
3. Pemenne cucteM rnokasaTesbHbIX, JIOTapH(YMUIECKIX HEPABEHCTB. 2 | YPABHCHMUI I HCPABCHCTB. .
Hcnoan3zoBats rpadukn QyHKIUH I
4. PemeHne NpUKIAIHBIX 33734 C TIOMOIIBIO CUCTEMbI IMHEHHBIX yPaBHEHHH. 2 | PCLICHHA yPABHCHHH.
[IpumMeHeHne ypaBHEHU, CHCTEM 1 HEPAaBEHCTB K PEIICHUI0 MaTEMaTHIECKHX 3a7a4 MozneanpoBaTs peanbHbie CHTYalUu Ha
W 3a]1a4y U3 Pa3IMYHbIX 001acTel HayKH U peanbHON KU3HU A3HIKE AITeOphl, COCTABIATE BHIPANKEHMI,
YpaBHEHMsI, HEPAaBEHCTBA U CHCTEMBI IO
YCIIOBHIO 3a7aqm, HCCIIeI0BATh
MOCTPOCHHBIE MOJAEIH C HCHIOIb30BaHHEM
anmapara ainreOpsl
KonTtponbnas padora Nel2 2
Paznen 14. DieMeHThI KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEH, MATEMATHYECKOH CTATHCTUKH. 14
Tema 14.1. DnemeHTHI CopepxaHue JIEKLIUU
KOMOWHATOPUKH. 1.OcHOBHBIE TOHATHS KOMOMHATOPHKH. KOMOMHATOPHOE PaBMUIIO YMHOXKEHHSL. 2 Hcnonb3oBaTh NpaBWIO YMHOXKEHUS IJIs
[TepecranoBky, pa3MerieHus, codeTanus U paxkropuai. TpeyronsHuk [Tackas. NepeurcIeHus] COOBITHH B  CIlydallHOM
®opmyna 6unoma HprotoHa. OIIBITE.
IIpakTHueckue 3aHsATUS Ionb3oBaTbes dopmyon u
1. IIpocretinivie 3aa4n Ha TIOJICYET YHCIIA Pa3MEIIeHUH, TePeCTaHOBOK, COUSTAHUH. 2 | TpeyromsuukoM I[ackans ams onpeneneHus
Tema 14.2. Dnementsl Teopun | ConepkaHue INEKIUU qycaa COUeTaHuM.
BEPOSITHOCTEH. 2 BeigensiTe Ha nOpuMmepax —ciydaiiHble
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1. Co0ObITHE, KOMOMHAIWSI COOBITHH, BEPOSITHOCTH COOBITHS, CII0KEHUE U YMHOKCHUC
BEPOSITHOCTEM.

IIpakTryeckue 3aHITHS

1. YcroBHas BEpOSATHOCTh. Y MHOKEHHUE BEpOSITHOCTEH. J[epeBo ciay4aiiHOro
skcnepuMerTa. opMyia moiaHoM BeposTHOCTUH. He3aBuCHMEBIE COOBITHSL.

2. Onepanuu HaJ COOBITHAMU: TIepecedeHre, 00 beTNHEHUE COOBITHIA,
MIPOTHBOIOIOXKHEIE COObITHSL. JJuarpammer Ditnepa. Dopmyiia ClIoKeHUS
BEpPOSITHOCTEHN

Tema 14.3. DieMeHTHI
MaTeMaTHYECKOM CTATHUCTUKH.

ConeprxaHne JeKINN

1. [IpencraBienne TaHHBIX C IIOMOMIBIO TabIHI 1 nuarpamMm. CpenHee
apupMeTHICCKOE, MeIaHa, HANOOJIbIICe M HAMMCHbBIIICE 3HAYCHUS, pPa3Max,
JIUCTIEPCHs, CTAHJAPTHOE OTKJIOHEHHE YHUCIOBBIX HA0OOPOB.

[IpakTyeckue 3aHATUSA

1. lucriepcust u cTaHgapTHOE OTKJIOHEHHUE. J[UcTiepcy reoMeTpUIecKoro 1
OWHOMHUAJILHOTO PACIIPE/ICIICHUSL.

COOBITHSI B OIIMCAHHOM CIIy4aiiHOM OIIBITE.
®opMyIHPOBATH YCIOBHA IPOBEACHUS
CITy4aifHOTO OIBITA.

Haxoauth BeposSTHOCTH  COOBITHI B
OMBITaX C PAaBHOBO3MOXKHBIMHU HCXOIAMH.
Mopeaunposarhb OTIBITHI c
PaBHOBO3MOXHBIMU 3JIeMEHTAPHBIMH.
UCXOZaMHU B XOJ€ NPAKTHUECKOH pabOTHI.
Hcnoan3zoBare auarpamMMmbel  Oiiepa U
CIIOBECHOE  ONMCaHWE COOBITHI Ui
(hopMyITHPOBKH u HU300paKeHHUS
OOBENMHEHNS W TIEPECCUCHHS COOBITHIA.
Pemare 3ajaun  Cc  HUCHOJIB30BaHUEM
(hOpMyIIBI CI0KEHHS BEPOATHOCTEH.
Pemare  3amaum  Ha  HaXOXKICHHE
BEPOSITHOCTEH COOBITHH, B TOM YHCIIE
YCIIOBHBIX C MOMOIIBIO I€PEBA CIYy4alHOTO
OIIbITA.

OnpeaeJasiTb HE3aBUCUMOCTb COOBITHI IO
¢dopMyne ¥ MO OpraHu3aluM CIy4allHOTO
omblta. M3Bnekars wuH(bOpManmio  u3
TabNML W JOuarpaMM, — HMCIOJb30BaTh
TaOIHIIBI u JUarpaMMsl JUIs
NpeACTaBJICHUA CTATUCTUYCCKUX HOaHHBIX.
Haxoauthb onucarenbHble XapaKTEPUCTHKH
JAHHBIX.

BeiaBuraTh, KPpHTHKOBATBH THIOTE3Bl O
XapakTepe CiIy4yallHOM HW3MEHUYMBOCTH U
omnpezemnsronyx e Gakropax.

BeugenssTe Ha npuMepax —CllydaiiHble
COOBITHSI B OIMCAaHHOM CITy4aiilHOM OIIBITE.
@opMyJIUPOBATH YCIOBHS IPOBEICHUSA

CIIy4aitHOro OITBITA. Haxomuts
BEpPOSITHOCTH  COOBITUH B OMBITAX C
PaBHOBO3MOXXHBIMU HCXOIaMH.
MopnenanpoBarts OIIBITHI C
PaBHOBO3MOKHBIMH 3JIeMEHTapHBIMHU.
HCXOJIaMHU B XOJ€ NMPAaKTHIECKOH DPabOTHI.
OcBanBaTh TOHSTHS: JUCTIePCHS,

CTaHJapTHOC OTKJIOHCHHEC cnyqaﬁﬂoﬁ
BCIIMYHMHBI.

Haxoautnb JIACTIEPCHIO 13(0)
pacrpe/ieleHuro.

Haxomuth 10 wW3BeCTHBIM (opMyiaMm
JIACTIEPCHIO TeOMEeTPUIECKOT0 "

OMHOMHAJILHOTO PacIpe/IeNeHHUSI.
3HAKOMUTBCA C BBIOOPOYHBIM METOJIOM
HCCIICIOBAaHUA COBOKYIHOCTH  JIaHHBIX.
M3yuars B X0z1e nmpakTHYecKOW paboOTHI ¢
WCTIONIb30BAaHUEM  JJICKTPOHHBIX — TaOJHIl
IIPUMEHEHUE BBIOOPOYHOTO MeToJa
HCCIIEIOBAaHUU.




4 YCJIIOBUSA PEAJIMBALIMNU YYEBHOI'O TIPEJMETA MATEMATHUKA

4.1 TpedoBaHusi K MATEPHAILHO-TEXHHYECKOMY 00ecrneyeHH 0
Peanu3zanus yuebHoro mpeamera MatemaTrka TpeOyeT Hamu4usi ydeOHOro kabuHera
Maremaruku.

ObopynoBanne yueOHOro kabuHeTa: pabodee MECTO MpernoaaBaTests (CToJ, CTyJ); pabodne
MecTa 00yJaronuxcs (CTOMbI, CTYJbs); KOMIUICKT Ta0uil: "Anredpa u Hauana aHaau3a.
[TpousBoaHas u nepBoodpasnas'; «OyHKIUU U TpaduKny; «DPopMyITbl COKPAIIEHHOTO
yMHOXEHH; «CTepeomMeTpus», «MeTo] KOOpAUHAT B IPOCTPAHCTBE»; «OCHOBHBIC
TPUTOHOMETPHYECKHE TOXKIECTBA U (OPMYJIIbI»; MAKEThl MHOTOTPAaHHUKOB U TEJ BPAILlEHUS U3
MeTaJula ¥ KapTOHa, HA0OP YePTEKHBIN ISl KIIACCHOU JOCKH.

Texnuueckue cpenctBa odyuenus: Mynstumenua-npoexrop Infocus IN114 x Full 3D;
aKkpaH HacTteHHbIH Lumien Eco Picture Mftte White; mepcoHanbHbBIN KOMITBIOTED €
ycranoBieHHbIM [10, noakmodenuslit k cetr Marepuer(OC Windows 7 Pro;MS Office
2007;Kaspersky Endpoint Security;7-Zip;Google Chrome;PDF24 Creator)

4.2. IlepeyeHb  HOPMATHBHBIX  MPaBOBBIX  [OKYMEHTOB, OCHOBHOW H
JAOTOJIHUTEILHOI y4eOHOil JuTepaTypbl, HeOOX0AMMOI JIs OCBOEHHS Y4eOHOIr0 mpeaMera
Maremaruka

a) Hopmamueno-npagogvie akmul:

1.Ilpuka3 Muno6puayku Poccun ot 17.05.20121. Ne 413 «O06 yTBEep:KACHUH

dbenepanbHOrO0 TOCYIapCTBEHHOIO 00pa30BaTENBHOrO CTaHAApTa CpeIHero oOIIero
oOpa3oBaHus» (B pel. nmpukazoB MunoOpHayku Poccun ot 27.12.2023 Nel028);

2.Ilpukaz Ne371 MunoOpuayku Poccum ot 18.05.2023r. «OO0 yTBepkaeHuu QenepanbHoit
00pa3oBaTebHON MTPOTrpaMMBbl CPEIHETO TPOPECCHOHATIEHOTO 00pa30BaHUS».

3.IIpuka3 Munnpocsemienusi Poccun ot 23.07.2025 N 551 "OO yrBepxkaeHuu ¢eaepaibHOro
MepevHsl AJICKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOMYIICHHBIX K HCIOIB30BAHUIO TIPHU
pealM3allii  UMEIOLIMX TOCYJAapCTBEHHYIO  aKKpEOUTAIMI0  00pa3oBaTelIbHBIX  MpPOTpamMm
Ha4yaJIbHOTO OOIIEr0, OCHOBHOT'O O0IIIET0, CpeHero oomero oopazoBanus”

4. Tlpuka3z Munnpocsemenuss Poccun ot 26.06.2025 N 495 "OO6 yrBepxaeHuu (enepanbHOro
nepevyHss y4eOHUKOB, JOMYIIEHHBIX K  HCIOJB30BAHMIO TPU  pEATH3allUd  MMEIOIUX
rOCy/IapCTBEHHYIO aKKpeIUTAIi0 00pa3oBaTEeNbHBIX MPOTpaMM HAuYalIbHOTO OOIIEro, OCHOBHOTO
o01ero, cpeaHero o0mero o0pa3zoBaHus OpraHU3AMAMH, OCYIIECTBISIONIMMH 00pa30BaTEIbHYIO
JeSITeNIbHOCTh, U YCTAHOBIICHUU MPENIEIHHOTO CPOKa MCTOIB30BAHUS UCKIIOYCHHBIX Y4EOHUKOB M
pa3pabOTaHHBIX B KOMIUIEKTE C HUMH Y4€OHBIX TTOCOOmit"

0) Ocnosenas 1umepamypa.

1. Marematuka: airedpa v Hadajga MaTeMaTHIECKOTO aHAIN3a, TeoMeTpusi. Anredpa u Hadasa
MaTeMmaTuueckoro ananusa: 10-11 kiaccsl: 0a30BbIN U YriayOn€HHBINA YpoBHY : yueOHuK / I, A.
Amumos, 0. M. Konsrun, M. B. Tkauésa [u np.]. — 12-e u3n. — Mocksa : [IpocBemnienue,
2024. — 464 c. — ISBN 978-5-09-112136-0. — TekcT : 3MeKTPOHHBIH // DIEKTPOHHBIN pecypc
uugposoit odpazosarensHoit cpenbl CIIO PROFo6paszosanue : [caiit]. — URL:
https://profspo.ru/books/149004

2. Matemarunka: anreOpa v Hadajla MaTeMaTHYECKOTO aHamu3a, reometpus. ['eomerpus: 10-11
KJ1acchl: 0a30BbIN U yrinyOnéHHbli ypoBHH : yueOnuk / JI. C. AranacsH, B. ®@. byry3os, C. b.
Kamomres [u ap.]. — 12-e w3a1. — Mocksa : [Ipocsemenne, 2024. — 288 ¢. — ISBN 978-5-09-
116447-3. — TekcT : 27€KTPOHHBIH // DAEKTPOHHBIN pecypc Lu(poBOil 00pa3oBaTENIbHOM
cpennt CITO PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/149002
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4.3. Ilepeuenb mporpamMMHOro odecmedeHusi, NpodecCHOHAIBHBIX 0a3 JaHHBIX,
HH(OPMALMOHHBIX CIPABOYHBIX cucreMm pecypcoB HH(OPMALIMOHHO-
TeJIeKOMMYHUKAIIMOHHOWH ceTu «WHTepHeT», HEOOXOAMMBIX /I OCBOEHHS Y4eOHOro
npeamera MaremaTuka

JInnensnonnoe nporpammuoe ooecredenue: Microsoft Office Word 2013/2007 Microsoft Office
Excel 2013/2007 Microsoft Office Power Point 2013/2007

HNuTepHeT- pecypcebl:
1.ITepevens udpoOBBIX (MEKTPOHHBIX) OMOINOTEK:

-buburorexa DP PROFo6pasoBanue https://profspo.ru/
-DnekTpoHHO-00pa3oBaTeabHas cuctema FOpaiit https://urait.ru/

- Dnextponnas oubmmoteka BI'TY https://bibl.cchgeu.ru/catalog/

- HOB — HanmonaneHas a5ekTpoHHas oudaunoreka https://rusneb.ru/
2.Koncynprantllmtoc https://www.consultant.ru/

3.0¢unmaneusiii cait OO0 «Mudpoypox» https://infourok.ru/

4. Caiit OTKpbITHII KOJIIe/DK. MaTtemaruka http://www.mathematics.ru

5. http://www.iprbookshop.ru/ DnexrporHo-0MOIMOTEUHAs CHCTeMa. (MAaTEeMaTHKA B

MOMOIIb CTYICHTY U IIKOJBHUKY — TecThI ONnline)

4.2. OcoGeHHOCTH peaju3aluM y4eOHOro nmpeamMera MareMaTuka s 00y4aoummxcs u3
YHCJI1a HHBAJIUA0B U JIMI ¢ OTPAHMYEHHBIMU BO3MOKHOCTSIMHU 3/10POBbSI

[Tpu 0O0ydyeHun TUI] C OTpaHUYEHHBIMH BO3MOXHOCTSIMU 3[IOPOBBS, IIPEAyCMaTpUBAETCS
WH/IMBUYAIbHBIA TpaduK 00ydeHHUS.

WuBanuapl ¥ TuIa ¢ OrpaHUYEHHBIME BO3MOXXHOCTSIMU 3/I0POBBSI 00€CIIeUeHbI TEYaTHBIMU U
ANEKTPOHHBIMU 00pa30BaTeIbHBIMU peECypcaMu B (popMax, aaliTUPOBAHHBIX K OTPAaHUYEHUSIM UX
310POBBSI.

JI71st ocyIiecTBICHHS TIPOLIEYP TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U TTPOMEKYTOUHOM
aTTecTaluu 00yJarolmXcs, CO3Aa0TCs (POHIBI OLIEHOYHBIX CPE/ICTB, aIallTUPOBAHHBIE TS
WHBAJINA0B U JIUI C Ol"paHI/I‘-IeHHI)IMI/I BO3MOXHOCTSIMHA 3JIOpOBB$I U ITO3BOJIAOIIINEC OICHUTH
JOCTHKEHHE UMU 3allJIaHUPOBAHHBIX B OCHOBHOW 00pa30BaTeNbHOI MporpaMMe pe3yabTaToB
o0OyueHusi U ypoBEHb C(HOPMHUPOBAHHOCTH BCEX KOMITETEHIIUH, 3asIBJICHHBIX B 00pa30BaTeNIbHOM
nporpamme
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5. KOHTPOJIb H OIEHKA JOCTWXKEHUW PE3YJBTATOB

OCBOEHMSA YYEBHOT' O IIPEJIMETA MATEMATHUKA

Pe3ynbrarel 00yueHus

OrueHka pe3yJbTaToB
(dbopmbI 1 METOJTBI)

JINMYHOCTHBIE PE3VJIbTATHI:

1) rpaskAaHCKOT0 BOCTIUTaHUs: C(HOPMUPOBAHHOCTH
IpaXXIaHCKOW MO3HMIIMU 00YYaIOLIETrocs KaK aKTUBHOTO U
OTBETCTBEHHOI'O YIEHA POCCUICKOro 00IECTBA, OCO3HAHUE
CBOMX KOHCTUTYIIMOHHBIX MpaB U 003aHHOCTEH, yBasKEHUE
3aKOHA Y MPABOIOPSAKA; IPUHATUE TPALULIMOHHBIX
HAI[MOHAJIbHBIX, 00IIEYeNIOBEUECKUX I'YMAaHUCTHUECKUX U
JEMOKPaTUYECKUX

LEHHOCTEMN; TOTOBHOCTh IPOTUBOCTOSATH UI€0JI0TUU
JKCTpEeMH3Ma, HallMOHAIN3Ma, KceHO(hoouu,
JUCKPUMMHALIMY 110 COUATBHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM IPU3HAKAM;

TOTOBHOCTb BECTU COBMECTHYIO JESTEIbHOCTb B HHTEPECAX
IpaXkJIaHCKOTO OOIIECTBA, Y4aCTBOBATh B CAMOYIIPABICHUHT
B 00111€00pa30BaTEIHLHON OPraHU3aIluU U JETCKO-
IOHOIIECKUX OpraHU3alMsIX; YMEHHE B3aUMOJICHCTBOBATD C
COLIMAIbHBIMU UHCTUTYTAaMU B COOTBETCTBUU C UX
GYHKIIUSAMHU ¥ Ha3HAUYEHUEM; TOTOBHOCTh K TYMaHUTapHOM U
BOJIOHTEPCKOM JEATEIbHOCTH;

2) MaTPUOTHYECKOTO BOCITUTAHHUS: OCO3HAHUE
c(hOpMUPOBAHHOCTH POCCUUCKOM TPaKTaHCKOM
UJEHTUYHOCTHU, TaTPUOTHU3MA, YBAXKEHUS K CBOEMY Hapo.y,
YyBCTBA OTBETCTBEHHOCTH nepes PoauHol, roproctu 3a
CBOM KpaM, cBOX0 PosinHy, CBOM S3BIK U KYJIBTYpPY, POILIOE
U HacTosllee MHOTOHAI[MOHaIbHOTo Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIEHKE K FOCY/1apCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY U IIPUPOAHOMY HACIIEIUIO,

NaMATHUKaM, TPaJAULIUAIM HapogoB Poccun, TOCTHREHUSIM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUAX U TPYAE;
uzelHas yoex/1IeHHOCTb, TOTOBHOCTD K CITY)KEHUIO U 3aIIUTe
OtedecTBa, OTBETCTBEHHOCTH 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS: OCO3HAHUE
JIyXOBHBIX IIEHHOCTEW POCCUNCKOTO HAPOa;
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO
MOBEJICHUS; CHOCOOHOCTh OLIEHUBATh CUTYALIUIO U
MPUHUMATh OCO3HAHHBIE PELIECHUs, OPUCHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH; OCO3HAHUE
JIMYHOTO BKJIa/1a B IOCTPOECHUE YCTOMUMBOTO OY/IyIIIEro;
OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJIUTEINIAM U (UIIN)

APYyruM 4JI€HaM CEMbH, CO3JaHHUIO CEMbH Ha OCHOBEC
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OCO3HAHHOTO MPUHATHUS ICHHOCTEN CEMEUHOM KU3HU B
COOTBETCTBUU C TpaAULIUAMHU HapoaoB Poccuy;

4) 3CTETUYECKOr0 BOCIIUTAHUS: ICTETHYECKOE OTHOIICHHE K
MUpY, BKIII04asl 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a U OOLIECTBEHHBIX OTHOILEHUI];
CHOCOOHOCTh BOCIPUHUMATD PA3JIMYHbIE BU/IbI HCKYCCTBA,
TpaZMLIUU ¥ TBOPYECTBO CBOETO U APYTUX HAPOJOB,
OILYIIATh IMOLMOHAJILHOE BO3/IECTBUE UCKYCCTBA;
yOeXIEHHOCTh B 3HAUMMOCTH ISl INYHOCTU M OOIECTBA
OTEUYECTBEHHOI'O U MUPOBOI'O UCKYCCTBA,

THUYECKUX KYJIbTYPHBIX TPAAULIMNA U HAPOJHOTO
TBOPYECTBA; TOTOBHOCTh K CAMOBBIPA’KEHUIO B PA3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHUE TPOSBIIATh Ka4eCTBA
TBOPYECKOM JINYHOCTH;

5) ¢usudeckoro BocnuTaHus: chOpMUPOBAHHOCTH
3JI0pOBOTO U 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOT'O
OTHOILEHHSI K CBOEMY 3/10pPOBbIO; IOTPEOHOCTD B
(U3UUECKOM COBEPIIEHCTBOBAHNH, 3aHIATUSAX CIIOPTUBHO-
037I0POBUTEIILHON JEATENBHOCTbIO; aKTUBHOE HENIPUSITHE
BPE/IHBIX MIPUBBIYEK U UHBIX (OPM NPUUMHEHHUS Bpea
duznueckomy u
IICUXUYECKOMY 37I0POBBIO;

6) TpyJOBOTr0O BOCIHUTAHUS: TOTOBHOCTD K TPY/Y, OCO3HAHHE
LIEHHOCTH MacTepCTBa, TPYJ0Ir00He; TOTOBHOCTD K
AKTUBHOH JI€ATEIBHOCTH TEXHOJIOTUYECKON U COLIMAIbHOU
HaIpaBJIEHHOCTH, CHOCOOHOCTh MHULIUUPOBATb,
IUTAHUPOBATh M CAMOCTOSITENIbHO BBIMOJIHATH TAKyHO
JeSITENIbHOCTh; MHTEPEC K Pa3IMYHbIM cepam
npodecCHOHATBLHOM e TeTbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BbIOOp Oyayiel npodeccuu u pearn3oBbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TUIaHbl; TOTOBHOCTb U
CHOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BAHUIO HA
MPOTSKEHUU BCEU KU3HU,

7) 9KOJIOTHYECKOTO BOCIIUTAHUS: C(HOPMHUPOBAHHOCTH
HKOJIOTMYECKOM KYJIbTYphl, TOHUMAHUE BIUSHUS
COLIMAJIbHO-?KOHOMMYECKHUX ITPOLIECCOB HA COCTOSIHUE
NPUPOHON U COLMATBHOM Cpe/ibl, 0CO3HAHHE TTI00aTEHOTO
XapakTepa dKOJOTHYECKUX Mpo0IieM; IIaHUPOBaHKE U
OCYILIECTBIICHUE IEUCTBUI B OKPYKAIOIICH Cpezic HA OCHOBE
3HAHMA IIeneH
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA; aKTUBHOE HEMPUSATHE
JIEMCTBUM, IPUHOCSIINX BPEJl OKPYXKAIOIEH Cpesie; YMEHHE
MIPOrHO3UPOBATh HEOIATONPUATHBIE IKOJIOTUYECKUE
MOCJIEACTBHSI IPEANTPUHUMAEMBIX JEUCTBUM,
IIPEIOTBPALIaTh UX; PACIIMPEHUE OIBITA ACATEIBHOCTU




HKOJIOTHUECKOM HAIIPABICHHOCTH;

8) eHHOCTH HayYHOTO TO3HAHMS: C(POPMUPOBAHHOCTH
MHPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOIECTBEHHOM MPAKTUKH,
OCHOBaHHOTO Ha JMAJIOre KyJIbTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;
COBEPIICHCTBOBAHUE SI3BIKOBOM M UUTATEILCKON KYJIBTYPBI
KaK CpPeJCTBA B3aUMOJICHCTBHS MEXK LY JIFOAbMU U TIO3HAHUS
MHpa; 0CO3HAHME [IEHHOCTU HAYYHOU JesITeIbHOCTH,
TOTOBHOCTH OCYIIECTBIIATH IPOCKTHYIO U
UCCIIEIOBATEIIbCKYIO IEATEIIbHOCTh HHMBHIyalbHO U B

rpymIe.

METAIIPEJMETHBIE PE3VJIbTATBI

B pesynbrare OCBOCHHS MPOTPaMMbl MO MaTeMaTHKE Ha
YPOBHE OCHOBHOTO 00Iero o0pa3oBaHus y 00ydJaromierocs

OynyT cdopMUPOBaHBI MeETampeIMETHbIE pPe3yJbTaThl,
XapaKTePU3YIOLTUECS OBJIQJICHHEM YHUBEPCATbHBIMHU
MI03HABATEJIbHBIMU JICHCTBUSIMH, YHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMU JICUCTBUSIMU M YHUBEPCAIbHBIMHU
PEryJIATUBHBIMU JICHCTBUSIMU. Ilo3HaBaTenbHbIE
YHUBEpCaJIbHbIC YUCOHBIC NEHCTBUS.
[NPEJIMETHBIE PE3VYJIBTATBI

1) BJIAJICHUE METOAaMH JI0Ka3aTebCTB,

QITOPUTMaMH  peIlleHUs 3a/ady; yMEeHHue (OpMyIHPOBATh
OnpeseNeHusi, aKCHOMBI

MMPOBOAUTH JOKA3aTCIIBbHBIC PACCYXIACHUSA B XOA€ PCHICHUA

U TEOpEeMbl, TPUMEHSTHh WUX,
3a1a4; yMEHHE OIEepUPOBATh IOHITUSMHU: OIpeeTICHHE,
aKCcHuoMa, CBOMCTBO,
JI0Ka3aTeIbCTBO, PABHOCWIIbHbIE (DOPMYIUPOBKH; YMEHHE
bopmynupoBaTh obpaTtHoe
YTBEp)KJEHHE, NPUBOAUTH TNPUMEPbl U KOHTPIPUMEPHI,
UCMOJNb30BaTh ~ METOJl  MaTeMaTU4YeCKOH  MHIYKLUY;
IIPOBOJUTH JIOKA3aTeIbHBIE PACCYKICHUS NpPU PEHICHUH

Teopema, CJEACTBUE, MPU3HAK,

u MIPOTHUBOIIOJIOKHOC

3ajad,
pacCyKIIeHHI;
2) yMEHHE OIEPUPOBATh MOHATHUSIMU:

OLICHUBATh JIOTHYECKYIO MPaBUWJIbHOCTb
CTETEHb
qucia, LEJIBIM
HaTypaJIbHOI CTENIEHb  C
rokasareseM, CTeTEHb C JeHCTBUTENbHBIM (BEILIECTBEHHBIM)
nokaszarejeM, JorapupMm dUHcia, yMEHHE

BBIYHCIICHHE 3HAYCHUU U HpCO6paBOBaHI/ISI BBIpa)KCHI/Iﬁ Cco

CTCIICHDb C IIOKa3aTeCjieM, KOpPCHb

CTCIICHU, palluOHAJIbHBIM
BBITIOJIHATH

CTeNeHs MU M Jorapudmamu, mnpeodOpa3oBaHus JPOOHO-

paloOHalIbHBIX  BBIP@KEHUH; )  yMeHuUe  CBOOOJHO

ONEepHUPOBATH sorapugm
KOCHHYC U TaHI'€HC IIPOU3BOJILHOIO YHCIIA;

3)

IIOHATUAMU: qucia, CHUHYC,

YMCHUC ONeprupoOBaThH IIOHATHUAMU:

Habmronenue u OlIEHKa
pe3yabTatoB  pabOThl  Ha
MPAKTUYCCKUX 3aHATUAX,
poBepKa pe3ynbTaToB
CaMOCTOSITEIIBHOU paboTHI;
OLIEHKa YPOBHS 3HaHU
CTYACHTOB Ha KOHTPOJBHO-
YYETHOM 3aHATHH;
KOHTpOJbHast ~ pabota 1O
paszeiy
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palroHaIbHbIE, HppaluoHaIbHBIE, MOKa3aTeNbHbIE,
CTCTICHHBIE,  JorapuMuuecKkue, TPUTOHOMETPUUCCKHE
YpaBHEHUS U HEPABEHCTBA, X CUCTEMBIL;

4) yMeHHE ONepUPOBATH TMOHATUAMH: (DYHKIHS,
HenpepbiBHAasE (QYHKIUS, NIPOU3BOJHAs, IepBooOpa3Has,
OTpe/ieNIeHHBI UHTErpajl; YMEHHEe HaXOAUTh MPOU3BOIHbBIC
JJIeMEHTapHbIX  (YHKIUH,  UCHOJb3ysl  CIpPaBOYHbBIC
MaTepuaibl; HCCIEA0BATh B MPOCTEHIINX cIydyasX (YHKIIUU
HAa MOHOTOHHOCTH, HAXOJWTh HAWOOJBIINEC U HANMEHBIIUE
3HaYeHUs (YHKIHHA; CTPOUTH TpadUKd MHOTOUICHOB C
UCIIOJIb30BAaHUEM allllapata MaTeMaTUYeCKOro aHaJM3a;
OPUMEHSTh TMPOM3BOAHYIO TIPU pEIIeHUWH 3aJad Ha
JIBUKEHHE; PellaTh MPAKTUKO-OPUECHTHPOBAHHBIC 33/1a4U Ha
HauOOJbIIMEe ¥ HAUMEHBIIWE 3HAYCHUS, HA HAXOXKICHUE
NyTH, CKOPOCTU M YCKOPEHHUS; yMEHHE HCIOIb30BaTh
cBoiicTBa U rpaduku (GyHKIUN Ui peuieHus ypaBHEHUH,
HEPAaBCHCTB W 3aJad C I[apamMeTpaMu; HU300pakaTb Ha
KOOPIAMHATHOM TIOCKOCTH MHOECTBA peleHuit
YpaBHEHUI, HEPABEHCTB U X CUCTEM;

5) ymMeHHe ONeprpoBaTh MOHATHSAMHE: pallMOHaIbHAS
byHKIMA, Toka3aTenbHas (yHKUUsA, cTeneHHas (yHKIHS,
norapudmuueckas byHKIHS, TPUTOHOMETPUYECKHE
byHKIIMKM, 00paTHbIE (YHKIMH, YMEHUE CTPOUTH TIpaduKu
M3YYEHHBIX (YHKIUH, HCIONB30BaTh TpaduKu  MpH
W3YYCHUH TPOIIECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 3a/1a4
U3 JpYrux Yy4eOHBIX TPEJAMETOB W 3a]ad U3 peaabHOM
JKU3HU; BBIpaXaThb (QOpPMYyJaMH 3aBUCHMOCTH  MEXIY
BEJIMYMHAMU;

6) yMeHue periaTh TEKCTOBbIE 3a/1aul Pa3HBIX THUIIOB
(B TOM 4YHcCIie Ha MPOIEHTHI, JOTU U YACTH, HA JTBUKECHHE,
paboTy, CTOMMOCTh TOBApOB W YCIYT, HAJIOTH, 3aJaud W3
o0nacTu ympaBlieHUs JTUYHBIMU U CEMEHHBIMU (PHHAHCAMU);
COCTaBJISITh BBIPAKCHUS, YpaBHCHHs, HEPAaBEHCTBA M WX
CUCTEMBI TI0 YCJOBHIO 33J[a4M, WCCIICIOBATH IMOJIYUYECHHOE
peIlIeHre U OIEHUBATH MPABIONOA00HOCTh PEe3yIbTaTOB;

7) yMeHHE OIepHpOBAaTh MOHATUSMH: CpEIHEES
apudmeTnyeckoe, MeauaHa, HaWOOINbINE WM HaWMEHBIIee
3HAuUeHUs, pa3Max, AUCIEPCHs, CTaHAapTHOE OTKJIOHEHHE
YHCIOBOTO0 HabOpa; yMEeHHE H3BJIEKaTh, HHTEPIPETUPOBATH
uH(pOpMaIMIO,  TMPEACTABICHHYIO B Ta0uWIax, Ha
JUarpamMmax, rpapukax, OTpaXkarollylo CBOMCTBA PeaTbHBIX
MPOIIECCOB M SIBIICHUH; TPEJACTABIATh HH(DOPMAIHIO C
MOMOIIbI0  TAOMUIT W  JHarpaMu; HCCIIEIOBATh
CTAaTHCTUYECKUE JaHHbIe, B TOM 4YHCII€ C NPUMEHEHUEM
rpauuecKux METOA0B U 3JEKTPOHHBIX CPEACTB;




8) yMeHue oOmnepupoBaTh MOHATHAMHM: CIydJalHbIH
ONBIT U CIy4ailHOE COOBITHE, BEPOSITHOCTb CIy4yailHOTO
COOBITHS; yMeHue BBIUUCIIATH BEPOSTHOCTD C
UCIOJb30BaHUEM  TIpaUuecKuX METOAOB; INPUMEHATh
GopMynbl  CIOXKEHHS U  YMHOXCEHUS  BEpPOSTHOCTEH,
KOMOUHATOpHbIE (PaKThl U (OPMYJIBl IPU PELICHUU 3a/ad;
OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; 3HAKOMCTBO
CO CIIy4aifHBIMHU BEJIMYMHAMH; YMEHHUE IIPUBOJUTH IPUMEPHI
OPOSIBJIICHUST 3aKOHA OOJBIIMX YHCENI B MPHPOIHBIX U
OOIIECTBCHHBIX SBIICHUSIX;

9) yMeHue onepupoBaTh MOHITUSMH: TOYKA, IIPSIMasi,
IUIOCKOCT, IIPOCTPAHCTBO, JIBYIpaHHbII yrod,
CKpELMBAIOIINECs psMbIe, napaieNbHOCTh u
HEePIEHANKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, Yroyl Mexay
OPSMBIMHU, YTOJI MEXY MPSIMON U MJIOCKOCTBIO, YTOJ MEXKAY
IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKU JO IJIOCKOCTH,
paccTosiHHE  MEXIy MPSIMBIMH, PAcCTOSHHUE  MEXIY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh MPHU PELICHUU 3aJ]1ad
u3ydeHHble (PAKTBI W TEOpPEeMBbl IUIAHUMETPHH;, YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIMIETO MHUPA;

10) yMeHue OIlepPUPOBATh MOHATUSIMMU:
MHOTOTpaHHHK, CEYeHUE MHOTOTPaHHUKA, KYO,
napajjieNienunes, — OpusMa, —nupaMuaa,  gurypa U
MOBEPXHOCTh BpallleHUs, LWIMHIpP, KOHyc, wiap, cdepa,
cedyeHus (QUrypbl BpalleHus, IUIOCKOCTb, Kacarollascs
chepbl, UWIMHIApPA, KOHYyCa, IUIOHIA[b MOBEPXHOCTH
NUpPaMU/IbI, TPU3MBI, KOHYCa, IMUJIMHIPA, TUIOmans chepsl,
o0beM  Ky0a,  TOpSIMOYroJIbHOTO  Mapajuieenurena,
OUpaMUbl, MPHU3MBI, IUIUHApA, KOHYca, IIapa; yMEHHe
n300pakaTb MHOTOI'PAaHHUKH M IOBEPXHOCTH BPAILCHUS, UX
CeUeHHsI OT PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
ANIEKTPOHHBIX CPEJCTB; YMEHUE PACIO3HABAaTh CHUMMETPHUIO
B TPOCTPAaHCTBE, YMEHHE pPACHO3HABATh IPABUIIbHBIE
MHOTOTPaHHHKH;  yYMEHHE  CBOOOJHO  OINEpPHUPOBATH
TIOHSTUSIMH: NBUKEHHE,  NapajuleJbHBIA  TMEpEeHocC,
CUMMETpHUS Ha IJIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue MoA00OMs, MONO0OHbIE (GUTYPHI; YMEHHE
pacrio3HaBaTh paBHbIE U NOJOOHBIE (DUTYPBI, B TOM YHCIIE B
IpUpPOJIe, UCKYCCTBE, apXUTEKType; YMEHHUE HCIIOJIb30BaTh
reOMETPUYECKUE OTHOIIEHHs, HAaXOIUTh TE€OMETPUYECKHE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIAAb, 00BEM) MpPU PELICHUU
3aJa4 U3 JAPYruxX Yy4eOHBIX NPEIMETOB U U3 PEaJbHOU
KH3HU;

11) ymeHue onepupoBaTh MOHATHIMH: JBHIKCHUE B
MPOCTPAHCTBE, TMOAOOHBIE (QUTYpHl B  IMPOCTPAHCTBE;
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UCIIOJIB30BaTh OTHOLIEHUE IUIOIIAJEed IOBEPXHOCTEH U
00BbeMOB MOAOOHBIX (PUTYp TP PEIICHUH 33/1a4;

12) yMeHHE BBIYUCISITH TE€OMETPUYCCKHE BEIUYHHBI
(mmuHa, yroJi, Iomanab, o0beM, IUIOMAIb MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHBIE (DOPMYIIBI U METOBL;

13) yMeHHUe OTIEpUPOBATH TTOHSATHUSIMH:
OPsIMOYTOJIbHAS CUCTEMa KOOPIWHAT, KOOPAWUHATHI TOYKH,
BEKTOpP, KOOPJMWHATHI BEKTOpA, CKaJISIPHOE MPOU3BEICHUE,
yroJI MEXIy BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpPa Ha YHCIO; HAXOAUTh C TIOMOIIBIO HM3YYCHHBIX
dbopMyll KOOPIMHATBI CEPEAMHBI OTPE3Ka, PACCTOSIHHE
MEXy IBYMSI TOUKaMU;

14) ymeHue BBHIOMPATH TOAXOJSIIIMA W3YyYCHHBIN
METO/T TUIS pelieHus 3a1auu, pacrno3HaBaTh
MaTeMarudeckue (akThl W MaTeMaTHYECKHE MOJCTH B
MPUPOJHBIX M OOIIECTBEHHBIX SIBIICHUSAX, B HCKYCCTBE;
YMEHHE TPHUBOIUTH MPUMEPHl MATEMATHYECKHX OTKPBITHN
POCCHUIICKOM U MUPOBOM MaTEMATHYECKOW HAYKH;

15) yMmeHue onepupoBaTh MOHSATHIMHU: MHOKECTBO,
MOJIMHOXKECTBO, OIEpalli HaJl MHOXXECTBaMHU; YMEHHUE
UCIIONIb30BaTh TEOPETHKO-MHOXKECTBEHHBIM ammapar Jiis
OMKCAHUS PeabHBIX MPOLECCOB U SBICHUHN MPU PEUICHUH
3a/1a4, B TOM YHUCJIC U3 IPYTHX YU4EOHBIX MPEAMETOB;

16) yMmeHHe onepupoBaTh HOHATHIMH:
HaTypaJIbHOE YHUCIIO, LIEJI0€ YUCIIO0, OCTATOK IO MOJYJIIO,
palMOHATILHOE YMCIIO, UPPALMOHAIBHOE YHCII0, MHOXKECTBA
HaTypaJlbHbIX, LEJIbIX, PALIMOHATBHBIX, IEHCTBUTENbHBIX
YHCeJl; yMEHHUE UCII0JIb30BaTh MPU3HAKU AEITUMOCTH,
HalMEHBIIMK OOIIMI 1eUTeNb U HauMeHbIlee oo1ee
KpaTHOe, airopuT™ EBKiMa npu peleHun 3a1ay;
3HAKOMCTBO C Pa3JIN4YHbIMU [TO3ULUOHHBIMU CUCTEMAMHU
CUHCJICHUS;

17) ymeHue onepupoBaTth MOHSITUSMHU: TOXKICCTBO,

TOKJECTBEHHOE IpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHUI U HEpaBEHCTB, PABHOCUIIBHOCTb
yYpaBHEHMI, HEPABEHCTB U CUCTEM, PALlMOHAIbHBIE,
HppaluOHAJIbHBIC, ITOKA3aTCIIbHBIC, CTCTICHHBIC,
JorapupmMHuUEcKue, TPUTrOHOMETPUUYECKIE YPABHEHUS,
HEpaBEHCTBA M CUCTEMbI; YMEHHE PeIIaTh ypaBHEHMUS,
HEPABCHCTBA U CUCTEMBI C TOMOIIBIO PA3JIMYHBIX IPUCMOB,
pelaTh ypaBHEHHUs, HEPABEHCTBA U CUCTEMBI C TaPaAMETPOM;
NPUMEHSTh YpPaBHEHMs, HEPAaBEHCTBA, X CHCTEMBI JJIS
pelIeHns MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3 pa3IMyHbIX
oOractell HayKH U pealibHOM JKU3HH;

18) ymenue cBOOOIHO ONIEPUPOBATH MOHATHIMH:
MI0CJIEI0BATENBHOCTD, apH(METHUECKas IIPOrpeccus,




reoMeTpUUecKasi Iporpeccusi, 0ECKOHEYHO yObIBAOIIIAS
reoMeTpHUEecKas IPOrPeccs; YMEHHE 3a/1aBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHCIIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYII.
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PaspaboranKu: Q-/

®T'BOY BO «BI'TY» CIIK npenosasareis NepBOH KB. KaT. Pszanona O.A.
OI'BOY BO «BI'TY» CIIK npenogapateis ?7/7‘74(/»/ ~ Xypasnesa H.A.
®I'bOY BO «BI'TY» CIIK npenojaBaTelib BHICIHICH KB KATETOPUH W/Tpnmnna H.B.

PyxoBoguTes s 06pa3oBaTeIbHONH NPOrpaMmbl

OI'BOY BO «BI'TY» CIIK npencaasaTells BHICIIECH KB KaTETOPHH %f / Ilerposa I H.

Dxcneprt

KT, FPhyeras /% Sl rets B A,
Lo-pre e“t.,cawm&,q\
¥ PG i, Angmrcogn MIT.

OpraHu3aluH



JIMCT AKTYAJIM3ALIUN
padoueii nporpaMMbl 00111€00pa30BaTEIbLHOI0 Y4eOHOr0 npeamera MareMaTuka

/1

HaumenoBanue
snementa OII,
pasnena, myHKTa

[TyHKT B ipeapiayen
penakuuu

IIyHKT C BHECEHHBIMU
WU3MEHEHUSMU

PexBu3uTh
3acemaHus,
YTBEPAUBLIETO
BHECEHUE
N3MEHEHUH
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