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1. TIOSICHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueO6Horo npeamera OVYIIn.03 Maremarnka npeaHazHadeHa IS
W3YYCHUS MaTEMAaTHKU MPH pealM3aliyd CPEIHEro 00IIero oOpa3oBaHus B Mpeesiax OCBOCHHS
MIPOrpaMMbI MOJATOTOBKH KBATU(UIIMPOBAHHBIX pabouux ciykamux 1o crenuaisaocta 10.02.05
Ob6ecnieuenne HHPOPMAIIMOHHOW 0€30ITACHOCTH aBTOMATU3UPOBAHHBIX CHCTEM.

Vueonsnii npeaMer OVYIIn.03 Marematnka TPUHALICKUT MPEAMETHOM 00JIaCTH
"Marematuka u unpopmaruka" ®I'OC cpeanero obmero oopa3zoBaHus, U U3y4aeTCsl B COCTaBe
00s3aTeNbHBIX Y4EOHBIX MTPEIMETOB 00111€00pa30BaTEIBHOIO IIUKJIA.

[Ipenmer siBasieTcss NpogMIBHBIM TpeaMeToM obmieodpazoBarensHoro nukia [ITICC3 u
usydaercs Ha yrinyosnenHoMm ypoBHe PI'OC cpeanero o0uiero 06pa3oBaHusi ¢ y4eTOM CHEUPUKU
OCBAaMBAEMOU CIIEUAIBbHOCTH.

Pabouas mporpamma yaednoro npeamera OY1In.03 MaTtemaTtuka (yriryOJICHHBIA YPOBEHB )
pazpaboTana Ha OCHOBe TpeOoBaHWi K pesynbraram ocBoeHus PI'OC COO, a Takxke
denepanbHO paboueil mporpaMmbl BOCIIUTAHUS.

[Iporpamma mo maremaruke yriyoJIEHHOTO YPOBHS Il 0Oydaromuxcsi pa3paborana Ha
ocaoBe OI'OC COO c¢ y4eToM COBpPEMEHHBIX MHUPOBBIX TpPeOOBAaHMI, MNPEABABIAEMBIX K
MaTeMaTHYECKOMY O0Opa3oBaHWIO, W TPAIUIUN POCCHICKOTO oOpa3oBaHus. Peamm3arus
OporpaMMbl IO MaTeMaThke OOeCHeurBaeT OBNAJCHHE KIIOYEBBIMH KOMIIETEHIUSMH,
COCTABJISIIOIIMMUA OCHOBY JUIsl CaMOpPa3BUTHUsI W HENPEPBIBHOTO 0O0pa3oBaHMs, IEJIOCTHOCTh
OOIIEKYIBbTYPHOT0, TUYHOCTHOTO U MTO3HABATENILHOTO PA3BUTHSI IUYHOCTH O0YYArOIINXCS.

B mporpammMe mo MareMaruke YYTEHBI HJEH M TOJOKEHHS KOHLEIIHUHU Pa3BUTH
MaTeMaThyeckoro oopasoBanus B Poccuiickoit deneparumn.

[TpuknanHas 3HAYUMOCTh MAaTEMAaTUKH OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SIBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYpPHI HAIllEro MHUpa: MPOCTPAHCTBEHHBbIE (DOPMBI M KOJUYECTBEHHBIC
OTHONICHHS, PYHKIIMOHATBHBIC 3aBHCUMOCTH M KaTETOPHH HEOIPEICICHHOCTH, OT MPOCTEHIIINX,
YCBaMBaEMbIX B HEMOCPEACTBEHHOM OIIBITE, 1O JIOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX ISt
Pa3BUTHUS HAYYHBIX U TEXHOJIOTHYECKUX HJICH.

OAHOBpEMEHHO C paclUpeHueM cdep NPUMEHEHHs MaTeMaTUKH B COBPEMEHHOM
oO1recTBe Bce 00siee BaAXKHBIM CTAHOBUTCSI MATEMAaTHYECKUN CTUITh MBIIIJICHUS, TTPOSIBIISIFOIITUNCS
B OIIPE/ICJICHHBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce n3ydyeHus MaTEMaTUKH B apCeHAl IPUEMOB
¥ METOJIOB MBIIIUICHHS YEJIOBEKA €CTECTBEHHBIM 00pa30oM BKIIFOUAIOTCS WHIYKIUS U JETYKIIHS,
00001IeHNe W KOHKpETH3allus, aHalW3 U CHUHTEe3, Kilaccuukamus W CUCTeMaTHh3alus,
aOcTtparupoBanue W aHanmorus. OOBEKTHl MaTEMAaTHYECKHUX YMO3aKIIOUECHHM, MpaBWiia HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOCHHM, CIIOCOOCTBYIOT BBIPaOOTKE
yMeHus: (HopMyIupoBaTh, 0OOOCHOBBIBATh M JIOKA3bIBATh CYKICHHS, TEM CaMbIM (OPMHUPYIOT
JIOTUYECKHUI CTHIIb MBIIUIEHUS. Benymias ponb MpUHAAISKUT MaTeMaTHke B (OPMHUPOBAHUU
AITOPUTMUYECKON KOMITOHEHTHI MBIIIUICHHUSI ¥ BOCTIMTAHUM YMEHUM JIEWCTBOBATH IO 3aJIaHHBIM
alIropuTMaM, COBEPIIEHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATH HOBBIE. B mporecce pemieHus
3a/1a4 - OCHOBBI JUIsl OPTaHHU3aIlMN y4eOHOU IeATeTbHOCTH Ha YpOKaX MaTEMAaTUKH - PA3BUBAIOTCS
TBOpYECKasl U MPUKIJIATHAS CTOPOHBI MBIIIIJICHUSI.

OOyueHrne MareMaTWKe JaeT BO3MOXXHOCTh pa3BUBaTh y OOydYaOMIMXCS TOYHYIO,
paloHaIbHYI0 U HHPOPMATHBHYIO pedb, yMEHHUE OTOMPATh Hanbosiee MOIXOSIINE SI3bIKOBBIC,
CHMBOJIMYECKHE, TpapuUecKue CpeACTBa JUIsl BBIPAKEHUS CYXIACHUH W HaIJBIIHOTO WX
MPEICTABICHHUS.

Heo6xoauMbIM KOMITOHEHTOM OOIIeH KYJIbTYPhl B COBPEMEHHOM TOJIKOBAaHUH SIBIISICTCS
o0Imiee 3HAKOMCTBO C METOJaMU MO3HAHUS JEHCTBUTEIHHOCTH, MPEACTABICHUE O MpEAMETe U
METO/IE MaTeMaTHUKH, €r0 OTIMYHSIX OT METOJOB €CTeCTBEHHBIX W TyMAaHHTApHBIX HAyK, 00
OCOOCHHOCTSIX TPUMEHEHUS MaTeMAaTHKH JJisi pPEIIeHWs Hay4YHbIX M TMPUKIAJHBIX 3ajad.
Marematnueckoe 00pa3oBaHre BHOCHT CBOM BKJIal B (hOPMUPOBAHHE O0IIEH KYJIbTYPhI UETOBEKA.

N3ydyeHnne MaTeMaTHKH CHOCOOCTBYET OCTETHYECKOMY BOCIHUTAHUIO YEIIOBEKa,
MOHUMAHUIO KpPacoThl W  M3AIMIECTBA MAaTEeMaTHYECKUX  PACCYKIECHUM, BOCTIPHUSITHIO
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reoMeTpruuecKux (HopM, YCBOCHHUIO U/Ied CUMMETPHUH.
[TpropuTeTHBIME TIETSIME O0YYCHHSI MaTEMAaTHKE Ha YriyOJICHHOM YPOBHE MPOJIODKAIOT
OCTaBaThCA:

— {QopMmHpoBaHHE IICHTPAJIbHBIX MAaTEMATUYCCKHX TOHATHH  (YHMCIO, BEJINYHHA,
reomeTpuueckas purypa, nepeMeHHas, BEposTHOCTh, (DYHKIIHS, IPOU3BOIHAS, HHTETPa),
00eCIIeYrBaKOIINX MPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MATEMATHYECKOT'0 00pa30BaHHS
00y4Jaromuxcs;

— mojaBeleHHE O0yJYarONIMXCsl Ha JOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHHUIO B3aWMOCBSI3H
MaTeMaTHKd W OKPYXAIOIIEro MHpa, TMOHUMAHUI0 MaTEMAaTHKH KaK 4YacTH oOuien
KYyJIBTYpPBI YE€JI0BEYECTBA;

— Pa3BUTHUC HHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEM o6yqafonmxc;1, MO3HAaBaTEIbHOMN
AKTHUBHOCTH, HCCJIICOAOBATCIIBCKHUX YMeHI/II;'I, KPUTHUIHOCTU MBINUICHUA, HHTEpPECA K HU3YUYCHUIO
MaTE€MAaTHUKH,

— (opmupoBaHue QyHKIIMOHAIBHOW MaTeMaTHUECKOM IPaMOTHOCTH: YMEHHUS PacllO3HABATh
MaTeMaTHYECKUE aCIEeKThl B PEaIbHbIX )KU3HEHHBIX CUTYalUAX U MPHU U3yYEHUH APYTHX
y4eOHBIX IIPEIMETOB, MPOSBIEHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (popMynupoBaTh
UX Ha S3bIKE MaTEMaTHKH U CO3/1aBaTh MaTeMaTHYECKUE MOJIEIH, IPUMEHSATh OCBOCHHBIN
MaTeMaTUYeCKUi amnmapaT JUisl  pEIleHUus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETHUPOBATH U OLICHUBATH MOTY4YEHHbIE PE3YJIbTATHI.

OCHOBHBIMHU JIMHUSIMH COJICP)KaHHUSI MAaTEeMAaTUKHA Ha YTIyOJIIEHHOTO YPOBHS SIBIISIFOTCS:
"Yucna wu Beluucienus', "AnreOpa" ("AnreOpamueckue BblpaxeHus", "YpaBHEHUS W
HepaBeHcTBa"), "Hauana maremarndeckoro ananmmsa", "['eomerpus" ("['eomerpuueckue purypsl
u ux cBomctBa", "M3MepeHue reomerpuueckux BeluuuH"), "BeposTHOCTH W cTaTHUCTHKA".
JlaHHble JTMHUM Pa3BUBAIOTCS MapajlIeNIbHO, KaXk/1as B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM,
OJIHAaKO HE HE3aBHCHUMO OJIHAa OT JAPYIroH, a B TECHOM KOHTaKTe U B3auMmojeiicteuu. Kpome storo,
UX OOBEOUHSET JIOTUYECKash COCTaBISIONIAs, TPAIUIMOHHO TPHUCYIIas MaTeMaThKe |
IPOHU3BIBAIOLIASL BCE MAaTEMaTHUECKUE KYPChl U COJepKATEIbHbIC JTMHUU.

Hacrosimeit mporpamMmoif 1mo maTeMaTHKe MpeaycMaTpUBAeTCsl H3Y4YeHHE Y4EeOHOTO
npeamera "Marematuka' B paMKax Tpex ydeOHbIX KypcoB: "Anre6pa 1 Hauaia MaTeMaTH4ecKoro
anaimza", "I'eomerpus", "BeposTHOCTh U cTaTucTHKA".

VYuebublii kypc "AnreOpa M Hadajga MaTeMaTHYECKOro aHaiu3a" SBISETCS OJHUM U3
HaubOosee 3HAUYMMBIX B 00II€00pa3oBaTEIbHOM LIMKIJIE, IMOCKOJbKY, C OJHOH CTOPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIbHYIO 0a3y /ISl M3y4EHUs] BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C
JPYTroi CTOPOHBI, POPMHUPYET JIOTHYECKOE U a0CTPAKTHOE MBILIUIEHNE 00YyYaOIUXCsl Ha YPOBHE,
HE00XO0IMMOM JJIsl OCBOCHUS MH(POPMATUKHU, OOIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU U IPYTUX
JUCIUIUIMH. B pamkax gaHHOro y4eOHOro Kypca oOydaroliuecsi OBJa/JeBalOT YHHBEPCATbHBIM
A3bIKOM COBPEMEHHOM Hayku, KoTopas (popMyJIupyeT CBOM JOCTHXKEHHMS B MaTeMaTHYeCKOU
dbopwme.

VY4ebHblil Kypc anreOpbl U Hadajl MaTeMaTHYECKOro aHaju3a 3aKJIa/bIBa€T OCHOBY IS
YCIIEITHOTO OBJIa/IeHUs 3aKOHaMU (PU3HUKH, XUMHH, OMOJIOTUY, TOHUMaHHsI OCHOBHBIX TE€HACHIIUN
Pa3sBUTHSI SKOHOMHMKH U OOILIECTBEHHOW >KM3HHM, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
U(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJIb30BaTh UX JJS JalibHEHIIEro
0o0pa3oBaHUs ¥ B MOBCEIHEBHOH kM3HU. OBNageHHe aOCTPaKTHBIMH U JIOTUYECKH CTPOTMMHU
KOHCTPYKIUSIMU ainreOpsl M MaTeMaTHYeCKOro aHajli3a pa3BUBAaeT YMEHHE HaxoJuTh
3aKOHOMEPHOCTH, 0OOCHOBBIBaTh HCTUHHOCTb, JI0Ka3bIBaTh YTBEPKIECHUS C TOMOIIBIO HHTYKIIUU
U paccyXJaTh JeAyKTUBHO, UCIOJIb30BaTh 0000IIEHHE U KOHKPETHU3AlMI0, a0CTparupoBaHue U
aHaJIoTHIo0, GOpMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xonme m3ydenust yueOHoro kypca "AunrebOpa M Havajga MaTeMaTHUYECKOro aHaiuza'
oOyyaroImuecsi TMOJy4aloT HOBBIM ONBIT pelleHHs MPHUKIAIHBIX 33Jad, CaMOCTOSTEIbHOTrO
MOCTPOCHUS MaTeMaTHYEeCKHX MOJIeJel peaNbHbIX CUTYallUid, MHTEPIPETAlUU MOJyUYEHHBIX
pELIEeHUH, 3HAKOMSTCS C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIJIAIOLIMMUCS MAaTEMATUYECKUMHU OTKPBITHSIMH U UX aBTOPAMHU.
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VYuebHblil Kypc 001aJaeT BOCHUTATEIbHBIM MOTEHIIMATIOM, KOTOPBIM peanu3yercss Kak
yepe3 ydeOHBI MaTepHall, CIIOCOOCTBYIOMIMI (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenuuky ydeOHOW MeATEIBHOCTH, TPEOYIOMmEH MPOJOIKUTEILHON KOHIICHTPAIIUN
BHHUMaHUs1, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IOJyYEHHBIN pe3ynbTar. B
OCHOBE METOIMKH 00yUeHHUs anreOpe 1 HayajaaM MaTeMaTHIeCKOT0 aHaIN3a JICKHUT JIeATEITbHOCTH
MPUHLIUI 00yUEHUSI.

B cTpykrype yuebHOTO Kypca "Anrebpa u Hayaia MaTeMaTHIeCKOro aHaI3a" BbIICICHBI
CIEAyIOUIMEe CcoJiepKaTelibHO-MeToAnYeckrue JuHuu: "Yucna u BbruucieHud", "OyHKIUU U
rpadukn”, "YpaBaenus u HepaBeHctBa'", "Hadana maremarnuyeckoro ananuza", "MHoecTBa U
noruka". Bce OCHOBHbBIE cOIepX aTebHO - METOJWYECKUE JIMHUU HU3YyYaloTCS ECTECTBEHHO
JOTIOJNIHASL APYT Jpyra M TMOCTENEHHO HACHIAACh HOBBIMM TE€MaMU U paszzaesiaMu. JlaHHBIN
yueOHBI Kypc SBJSETCSI HMHTErPAaTUBHBIM, IIOCKOJBKY OOBEOUHSET B cebe cojlepikaHue
HECKOJIbKUX MaTeMaTUYEeCKUX TUCIUIUINH, TAKUX KaK alnre0pa, TPUTOHOMETPH S, MAaTeMaTHICCKUI
aHaJIN3, TEOpUs MHOXKECTB, MaTeMaTHuecKas Joruka u apyrue. [lo Mmepe Toro kak o0ydaronuecs
OBJI/ICBAIOT Bce Oojiee MIMPOKUM MAaTEMaTHYECKUM alIaparoM, Yy HHUX IMOCIEeI0BaTeIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS yMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJIENb PEaJbHOM
CUTYyaIllMd, MPUMEHSTh 3HAHUS, MOJTYYEHHBIC MPU HU3YyUYEHUU YYEOHOTrO Kypca, s PEIICHUS
CaMOCTOSITENBHO CHOPMYITHPOBAHHON MaTEeMaTUYECKOM 3a]]au, a 3aTeM UHTEPIPETUPOBATH CBOU
OTBET.

ConepxarenpHo-MeTonuueckass  auHug  "Uucna w BeluMcieHusa"  3aBepliaeT
(dbopMUPOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
YpOBHE OCHOBHOro o0miero obpazoBanHusi. Ocoboe BHHUMaHue yaenserca (HOpMHPOBAHUIO
HABBIKOB PAllMOHAIBHBIX BBIUUCICHUN, BKIIFOYAIONINX B C€0sl MCIOJIb30BAHUE PA3IUYHBIX (opM
3alKCy YMCla, YMEHUE JIeNaTh NPUKHUIKY, BHIIIOIHATh MPUOIMKEHHBIC BBIYMCICHUS, OLICHUBATh
YHUCJIOBBIC BBIpAXKEHUS, pabOTaTh C MATEMAaTUYECKMMHU KOHCTaHTaMU. MHOXECTBA HATypaIbHBIX,
LENbIX, PAallMOHANBHBIX U JCUCTBUTEIBHBIX YHCEN IOMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX
gucell. B KaXI0M W3 3TUX MHOXECTB PAacCMAaTPUBAIOTCS CBOWCTBEHHBIC eMy crienuduueckue
3a/1a4d U ONEpalvu: JAEJICHUE HAIeNI0, ONIEpUPOBAHUE OCTATKAMU HAa MHOXECTBE LEIBIX YHCEIL,
0COObI€ CBOWCTBA PAIIMOHAIBHBIX U HPPAIMOHAIBHBIX 4YWCes, apu(METUUECKHE OTEepallnH, a
TaK)Xe W3BJICUYECHHE KOPHS HATypaJbHOM CTETIEHH Ha MHOKECTBE KOMIUIEKCHBIX uucen. biaronaps
MOCJIEIOBATEILHOMY PACIIMPEHUIO KPYTa UCIIOIH3YEMBIX YHCEI M 3HAKOMCTBY C BO3MOKHOCTSIMHU
X MPUMEHEHUS JUIS PElIeHUs pPa3u4yHbIX 3a/1a4d (QopMHUpyeTcs MpelcTaBlIeHHE O €IUHCTBE
MaTeMaTUKH KaK HAayKd M €€ pOJIM B IOCTPOCHUH MOJIeTIEH pealbHOr0 MHpa, IIHPOKO
UCTIOJIB3YIOTCS 0000IEHNE U KOHKPETH3aIHsL.

Jluaus "YpaBHeHHMS M HEpaBEHCTBA" peanu3yeTcs Ha MPOTSIKEHUU BCEro OOydeHus,
MOCKOJIBKY B KaXJ0M paszeine [IporpaMMbl NpeaycMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3a/1au.
B pesynbpraTe oOyuarommuecs OBIAACBAIOT Pa3IUYHBIMM METOJAMHU PEIICHUS PAIlMOHAIBHBIX,
UPpAMOHATIFHBIX, TOKa3aTeNbHbIX, JOTapu(OMUYECKUX M TPUTOHOMETPHUYECKHX YpaBHEHUH,
HEPaBEHCTB U CHCTEM, a TaKXe 3ajad, cojaepxamux napameTpsl. [logydyeHHbIe YMEHUS ITUPOKO
UCTIONB3YIOTCS TPU HCCIENOBAaHUU (DYHKIHUNA C TOMOIIBIO TMPOW3BOJAHON, MPH pPELICHUH
MPUKJIAIHBIX 33/1a4 U 337]a9 Ha HaXO0K/IEHWE HanOOJIBIINX M HAMMEHBIITUX 3HAYCHUH (PyHKITUH.

JlanHast conepskaTeNbHas JIMHUSA BKIIOYaeT B ce0s Takke (HOPMHUPOBAHUE YMEHMIA
BBITIOJIHSTH pacdeTbl 1o ¢dopmyiaaM, MpeoOpa3oBaHHs PAIMOHAIBHBIX, HPPAMOHATBHBIX U
TPUTOHOMETPHUECKHUX BBIPAKECHUM, a TAK)KE BBIPAKEHUH, COEPIKAIIUX CTENIEHU U TOTapU(PMBIL.

bnarogaps uzyuyenuro anredpandeckoro mMarepuaia MpoUCXOIuT AajibHEHIlIee pa3BUTHE
AITOPUTMUYECKOTO W aOCTPaKTHOTO MBIIIIEHUS OO0y4arommxcs, (OPMUPYIOTCS HABBIKU
JNEAyKTUBHBIX  pacCyKJIeHWW, pabOThl ¢ CHMBOJBHBIMH  (OpMamMu, MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. AnreOpa mpemiaraer
3¢ (peKTUBHBIE WHCTPYMEHTHI ISl PEIICHHUS] TMPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajad,
HarJISIIHO JJIEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenpbHo-MeTonuyecKas JuHUA "OyHKIMU U rpa@uKu" TECHO MEperjeTaeTcs ¢
JIPYTUMH JTHHUSMH Y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33JJa€T MOCJIeIOBATEIbHOCTD
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u3ydeHus Marepuana. V3yuyeHwe CTENeHHOW, TIOKa3aTelbHOH, JOorapupMuueckon U
TPUTOHOMETPHUUYECKUX (DYHKIMI, UX CBOICTB U Ipa)UKOB, UCTIOIB30BaHUE PYHKIUH AT pEeLICHUs
3a/1a4 U3 IpYyrux y4eOHBIX NPEIMETOB U PEAJTbHON KHU3HU TECHO CBA3aHO KaK C MAaTEMATUYECKUM
aHaJIM30M, TaK U C pellIeCHUEeM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Oosibli0e BHUMaHUE yIeNseTcs
(opMHpPOBaHUIO YMEHHS BRIpaXKaTh (POpMYIaMH 3aBUCIMOCTH MEXAY Pa3IMYHBIMHU BETMUYMHAMH,
UCCIIeI0BaTh MOJy4YeHHble (DYHKIMH, CTPOUTh UX rpaduku. Matepuas 3Toil colepaTreabHOR
JIMHUM HallEJIeH Ha Pa3BUTHE YMEHUM U HABBIKOB, [TO3BOJISIFOIINX BBIPa)KaTh 3aBUCUMOCTH MEXAY
BEJIMYMHAMU B Pa3IMYHON (popMe: aHATIMTHYECKOH, rpaduiecKoil U ciaoBecHoM. Ero mzydeHue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aL1H, UCIIOJIb30BAaHUIO aHAJIOTHH.

CopepxarenpHas auHMs "Havama MaTeMaTHUeCKOro aHaiau3a" MO3BOJISET CYLIECTBEHHO
paclIMpUTh KPYyr KaK MaTeMaTHYeCKHX, TaK M MPHUKIAIHBIX 3a]a4, JOCTYIHBIX 00ydarolmuMcs,
TaK KaK y HUX IOSIBJISIETCS BO3MOKHOCTb CTPOUTH I'padUKH CIOKHBIX (DYHKIHHA, ONpeaesaTh UX
HauOOJIbIINE U HAUMEHBILNE 3HAUYEHUS, BBIUUCIATh IUIOMAAN (Guryp u oObeMbl Tejl, HaXOAUTh
CKOPOCTM U YCKOpPEHHs InpoueccoB. JlaHHas cojaepxaTeibHas JIMHUSA OTKPBHIBAET HOBbBIE
BO3MOXKHOCTH IOCTPOCHUS MaTEMaTUYECKUX MO/IEIEeH peallbHbIX CUTYALHi, I03BOJIIET HAaXOAUTh
HaWlIy4lllee pELIEHUE B MPUKIAJAHBIX, B TOM YHUCIE COLUAIbHO-IKOHOMUYECKHX, 3ajadax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYEeCKOI'O aHaJIn3a CIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTO,
(opMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, (JOPMHUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydaroliyecs y3HAIOT O
BBIIAIOIUXCS PE3Yy/bTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHs MaTeMaTHKU KaK Haykd, U 00 uX
aBTOpAX.

ConepxarenpHOo-MeTOIMUECKast JUHUA "MHOXecTBa M JorMka"' BKIIOYaeT B ceOd
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTUYECKOH JIOTUKU. TeopeTHKO-MHO)KECTBEHHbIE
IIPEJICTaBICHNUs] MPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKH M IpejulararoT Haubosee
YHUBEPCAJIbHBIN $3bIK, OOBEIUHSIOMIMN Bce pa3jieibl MaTeMaTUKU U €€ NPUIIOKEHUH, OHU
CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE TUCUUIUIMHBI U UX IPUJIOKEHUS B €AMHOE 1enoe. BaxHo
JlaTh BO3MOXHOCTh 0Oy4aroieMycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM
MaTeMaTUKH U UCIIOJIb30BATh €T0 JJI BBIPAXKEHUS CBOUX MbICHEH. JIpyruM BaskKHBIM ITPU3HAKOM
MaTeMaTHUKH Kak HayKHd CleJyeT NpU3HaThb CBOMCTBEHHYIO €W CTpOroct OOOCHOBaHMH u
ClIeJOBaHHE OMNPE/ECIICHHBIM MIPaBUJIaM MOCTPOCHHUS JOKA3aTeIbCTB. 3HAKOMCTBO C AJIEMEHTaMU
MaTeMaTHYeCKOM JIOTUKU CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBILIUIEHHUS OO0y4aromuxcs,
MO3BOJIIET UM CTPOMUTH CBOM PACCYKJEHHUS HAa OCHOBE JIOTMUECKUX MPaBil, (OPMHUPYET HABBIKU
KPUTHYECKOTIO MBIIIICHHUS.

B yuebHOM Kkypce "AureOpa M Havaga MaTeMaTHYECKOro aHanu3a"' MPHUCYTCTBYIOT
OCHOBBI ~ MaTE€MAaTHYECKOI'O  MOJEIMPOBAaHUS,  KOTOpbIe  NpPU3BaHbl  CHOCOOCTBOBATh
(OpMHUPOBAHNIO HABBIKOB IOCTPOEHMSI MOJENIEH pealbHbIX CUTYyallud, HCCIEIOBAHUS 3THUX
MoJiesiell ¢ TOMOIIBIO ammapata ajareOpbl W MaTeMaTH4YecKOro aHaiu3a, WHTepHpeTanuu
MOJIyUEHHBIX pe3yabTaToB. Takue 3aJaHMsl BIUIETEHBl B KaXAbld W3 pa3JieloB IMPOrpamMMbl,
MOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIUPOKO MCHOJb3YETCs IJs PelIeHus] MPUKIaJIHbIX
3agad. [lpu pemieHuHM peanbHBIX NPAKTHYECKHUX 3anad  oOydarolluecss pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCsi, HCIOIb30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh Mpobiemy. JledarenbHOCTh MO (OpMHpPOBAHHIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 33]a4 OpraHU3yeTcsl B MPOLECCe U3yUeHHs BCEX TeM yueOHOTO
Kypca "AnreOpa v Hayajla MaTeMaTHYECKOTo aHanu3a'".

['eomeTpus gBIseTCS OJHUM U3 0A30BBIX KYpCOB, TaK Kak 00eCHEeYMBAET BO3ZMOXKHOCTh
W3YYEHUS ITUCIHUIUIMH €CTECTBEHHO-HAYYHOM HANpaBJIE€HHOCTH U MPEIMETOB I'YMaHUTApHOTO
mukia. Jlornyeckoe MblluieHHe, (GopMUpyeMOe MPU HU3Y4eHUH OOY4aroMIMMUCS MOHSTHIHBIX
OCHOB TE€OMETpUH, NpU JOKa3aTeIbCTBE TEOPEM M IMOCTPOCHUM UEMOYKU JIOTHYECKHUX
YTBEPKACHUM IPU PELIEHUU TIE€OMETPUYECKHX 3a7ad, YMEHHE BBIABUIATH M OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO UCIIOJIb3YIOTCS MPHU PEIIEHUH 3a/1a4 €CTECTBEHHO-HAayYHOr0 IIUKJIA,
B YaCTHOCTH (PU3MUYECKHX 3ajay.



Lenp ocBoeHus: mporpammsbl ydeOHOro Kypca "['eomeTpus" Ha yriayOJeHHOM YpOBHE -
pa3sBUTHE WHAMBUAYAIBHBIX CIIOCOOHOCTEH, OOydYaroUIMXCS NpPU M3Yy4EHHH T€OMETPHUH, Kak
cocTaBIsIrOLIeH mpenMeTHOH oOmactu "Marematnka u uH(pOpMaTHKa" dYepe3 oOecreueHHe
BO3MOXHOCTH HPUOOPETEHMs] M HUCIOJIb30BaHUS Oosiee IIyOOKMX TNeOMETpUYECKHX 3HaHUM U
JNEUCTBUH, CHEIM(PUUHBIX T'€OMETPUH, U HEOOXOJUMBIX JUIS YCHEIIHOTO MPOQPECCHOHATBHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpuopuTeTHBIMH 3a7]a4aMH Kypca T€OMETPHH Ha YIITyOJICHHOM YPOBHE, PACHIHPSIOIIMMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

— PpAaclIMpeHHEe TMPEACTABICHUA O TEOMETPUM KaK 4YacTH MHUPOBOM KYJIbTYpbl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

— (QopmupoBaHuE NPEICTABICHUS O IPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIMX
MaTEMAaTHYECKUX MOJEIAX, IO3BOJLIIOIIMX OINKCHIBATh W H3y4yaTb DPA3HbIC SIBJICHUSA
OKpYXKaloIllero MHpa, 3HAHUE MOHATUHHOro ammapara no pasueny "Crepeomerpus'
y4eOHOro Kypca reoMeTpHH;

— (QopmupoBaHUE YMEHHS BJIAJCTh OCHOBHBIMU MOHSATHSAMH O MPOCTPAHCTBEHHBIX (HUTypax
U UX OCHOBHBIMU CBOMCTBaMH, 3HaHHE TEOPEM, (POPMYJ U yMEHUE UX IPUMEHSTh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PELICHHUS 3a/ay;

— (QopmupoBaHHME yMEHHUS DPACIO3HABaTh Ha YEpPTEKaxX, MOAEISAX U B PEATbHOM MHpeE
MHOTOTPaHHMKH U Te€Jla BPALICHUsI, KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

— (¢opMUpoBaHME  IOHMMAHHUS  BO3MOXXHOCTHM  AaKCMOMAaTHYECKOTO  IOCTPOECHMS
MaTeMaTUYeCKUX Teopuil, (opMHUpOBaHME IOHMMAHUS POJM AKCUOMATUKU IIpU
IIPOBEJCHUH PACCYKICHMIA;

— (¢opMupoBaHME YMEHMS BJaJe€Th METOJAaMHU JOKAa3aTeIbCTB U AJITOPUTMOB PELICHMUS,
YMEHMSI UX TPUMEHSITh, NPOBOAMUTH JOKA3aTEJIbHBIE PACCYKIEHUS B XOJAE pPELICHUS
CTEpEOMETPUYECKUX 3aJjady W 3aJad C MPaKTHUYECKUM coJepxkaHueM, (OpMHUpPOBaHUE
IPEJICTaBICHUSI O HEOOXOJUMOCTU J0Ka3aTeNIbCTB P OOOCHOBAaHUM MaTEMATUYECKUX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IIPOBEJECHUH I€YKTUBHBIX PACCYXICHU;

— Dpa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyJaronuxcsi, H03HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKIX YMEHUH, KpUTUYHOCTH
MBIILLIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

— (¢opMupoBaHHe (QYHKIIMOHAIBHON TI'PaMOTHOCTH, PEJIEBAHTHOW TIE€OMETPUH: YMEHHUS
pacno3HaBaTh IPOSIBICHUS T€OMETPUUYECKUX MOHATHUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peaJbHBIX JKU3HEHHBIX CUTYallUsIX M TNpPH HM3YyYEHUU JPYTUX Y4YeOHBIX MpPEJAMETOB,
IIPOSIBJIICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJEINPOBAHUS PEAJIbHBIX CUTYallHi,
MCCJIEIOBAHMSI IOCTPOEHHBIX MOJEJIEN, MHTEPIPETALMH MTOJTYyYEHHbBIX PE3YJIBTATOB.

[Tepexo k U3y4eHUIO T€OMETPHUH HA YTITYOJIEGHHOM YPOBHE MO3BOJISET:

— co3aarhk ycnmoBus Ui auddepeHnmanuy oOydeHHs, MOCTPOCHUS WHIUBUAYAIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECIEeYUTh YIIIyONEHHOE W3y4YeHHE TeOMETPUU Kak
cocTaBJstolel yaeoHoro mpeamera "Maremaruka'.

Y4eOublii kypc "BeposTHOCT © CTaTUCTHKA" YIIyOJIEHHOTO YpPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca yIriIyOJICHHOTO YPOBHS Ha yPOBHE
cpenHero oomero oOpa3zoBaHus. Y4eOHBIM Kypc MpenHasHaueH s (OPMUPOBAHUSA Y
00y4JaromuXcsi CTAaTUCTUYECKOW KYJIbTYpPhl M TMOHMMAHUS POJIM TEOPHUH BEPOSTHOCTEH Kak
MaTeMaTHYECKOTO HHCTPYMEHTA JUIS U3YUEHUs CTy4YalHBIX COOBITHI, BeTHMUMH U TiporieccoB. [Ipu
M3y4eHUH Kypca o0O0oramaroTcs MpeACTaBICHHUS, OOydYaloImMUXCs O METOJaX HCCIeAOBaHUS
W3MEHYMBOTO MHpa, PAa3BUBAETCS MOHMMAHUE 3HAUYMMOCTH W OOIIMHOCTH MaTeMaTHYECKUX
METO/JIOB TO3HaHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-HAyYHOTO
MHUPOBO33pPEHUS.

Conepxanre ydeOHOTO Kypca HAmpaBJICHO Ha 3aKpeIUICHWE 3HAHWM, MONYYEHHBIX MPH
M3YYEeHUU Kypca Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U Ha Pa3BUTHUE MPEACTABICHUH O
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CIIy4alHbIX BEIMUYMHAX M B3aHMMOCBSA3SIX MEXKIY HUMH Ha BaXXHBIX ITPUMEPaX, CEO)KEThI KOTOPBIX
MOYEPIIHYTHI U3 OKpY’Karollero Mupa. B pesynbrate y o0yyaromuxcs 10JKHO c(hOPpMUPOBATHCS
OpefCTaBiIeHue O Hauboiee YHNOTPeOUTENbHBIX W OOIMX MaTeMaTHYECKHUX MOJENsX,
UCMOJNb3YeMBbIX /Il  ONUCAaHMsl AHTPOIOMETPUYECKHX M JeMOrpauyeckux BeJIUYMH,
NOTPEIIHOCTE B pPa3NUYHBIE pOJa HW3MEPEHHUAX, JIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTHK MaCCOBBIX SIBJICHUH U IPOLIECCOB B 00111€CTBE. YUeOHBIH
Kypc sBIsieTcss 0a30i JJIsi OCBOCHHS BEPOATHOCTHO-CTATUCTHUECKUX METOJI0B, HEOOXOIMMBIX
CHELUAJINCTaM HE TOJIbKO WHXXEHEPHBIX CIIELHUAJIbHOCTEH, HO TaKK€ COLUAIBHBIX U
NICHXOJIOTHYECKUX, TOCKOJIBKY COBPEMEHHBIEC OOIECTBEHHBIE HAYKH B 3HAUUTEIHLHOW Mepe
UCIIOJB3YIOT anmnapaT aHajau3a 001bIIuX JaHHbIX. L[eHTpaibHy0 4acTh yueOHOro Kypca 3aHUMAEeT
oOcyx/eHue 3aKoHa OONBIIMX dYHCENl - (YHIAMEHTAIBHOTO 3aKOHA IPHPOJIBI, HWMEIOIIEro
MaTeMaTHUYEeCKyIo (popMaan3anuio.

B cooTBeTCTBHU € yKa3aHHBIMH LIEJISMHU B CTPYKTYpe ydueOHOro Kypca "BeposTHocTh U
CTaTUCTHKA" Ha YINIyOJEHHOM YpPOBHE BBIJEJIEHBl OCHOBHBIE COJEpIKATEIbHbIE JIMHUU:
"Cayuvaiinbeie coObITHS U BeposiTHOCTH" 1 "CitydaiiHble BEIMYMHBI U 3aKOH OOJIBIINX Yrcen".

IToMHMO OCHOBHBIX JMHUH B y4eOHBIM KypcC BKJIIOYEHBI 3JE€MEHThl T€OpUH TpadoB u
TEOPUU MHOKECTB, HEOOXOAUMBIE ISl MOJIHOLIEHHOTO OCBOEHMSI MaTepHalla JaHHOIO y4eOHOro
Kypca U CMEXHBIX MaTeMaTUYECKUX Y4eOHBIX KYPCOB.

Copepxanne nuHuM "CiydaliHble COOBITUSL U BEPOSITHOCTH" CIYXHUT OCHOBOM st
(bopMHpOBaHUs IPEICTABICHUN O pacipee/IeHUH BEPOSITHOCTEN MEX Ty 3HAUCHUSIMHU CITy4aifHbIX
BEJIMYMH. BakHYI0 4acTh B 3TOM COACPKATEIBHOMN JIMHUM 3aHUMAET U3y4EHHE T€OMETPUIECKOTO
U OMHOMHAIBHOTO pacHpeieleHuii U 3HAKOMCTBO C HUX HENPEPBIBHBIMU aHAJOraMH -
MO0KAa3aTeIbHBIM U HOPMAJIbHBIM PacpeeICHUSIMU.

Tewmbl, cBA3aHHBIE C HENPEPBIBHBIMHU CIy4YaliHBIMU BEJIMYMHAMM U PaclpeAciICHUSIMH,
AKLEHTUPYIOT BHUMaHHE OOYy4alolUXCsl HAa ONMCAHMM M W3YYEHHUM CIIy4YalHBIX SIBICHUH C
IIOMOIIIBI0 HENpepbIBHBIX (QyHKUUH. OCHOBHOE BHUMAHHE YJENAETCs IO0Ka3aTelbHOMY U
HOPMaJIbHOMY paclpeeICHUSIM.

B yueOHOM Kypce mnpeaycMaTpUBAaeTCs O3HAKOMHUTEIbHOE HU3YyYEHHME CBA3M MEXKIY
CIIy4alHBIMHU BEJIMYMHAMH M ONMCAHHUE 3TOH CBSI3U € MOMOMIbIO KOAIPHUIIMEHTAa KOPPEISIUN U
€ro BBIOOPOYHOIO aHajora. OTH 3JIEMEHTHl COJEp)KaHUs pa3BUBaOT TeMy "Jlmarpammbl
pacceuBaHus", I3Y4CHHYIO Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHusl, U BO MHOTOM OIHUPAIOTCS
Ha CBEJICHUS U3 KypCOB airedpbl U T€OMETpUH.

Eme ogun anemMeHT copep:kaHusl, KOTOPBIH Mpeiaraercs Ha 03HaKOMUTEIIbHOM YPOBHE -
[OCJIEI0BATENBHOCTD CIy4aifHbIX HE3aBHCHUMBIX COOBITHI, HACTYMAIOUMX B €AMHHUILY BPEMEHH.
O3HakOMJIEHHME C paclpeiesieHUEM BEpPOSITHOCTEM KOJIMYeCTBA TaKUX COOBITMM HOCUT
pa3BUBAIOIIMN XapaKTep U SBISIETCS aKTyaJbHBIM JJIs OyIyluX aOUTYypHEHTOB, MOCTYMAIOLINX
Ha YydeOHble CHEIUAIbHOCTH, CBA3aHHbIE C OOLIECTBEHHBIMH HayKaMM, IICUXOJIOTHEH U
YIIPaBIEHUEM.

2. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YUYEBHOI'O TIPEJIMETA
MATEMATHUKA (YTJIYBJIEHHBI YPOBEHb)

JIMYHOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTh W CHOCOOHOCTh OOYYArOMIMXCS
PYKOBOJICTBOBATHCSI CHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH TMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAINi, TO3UTUBHBIX BHYTPEHHUX YyOEXKIEHUN, COOTBETCTBYIOIIMX TPAJAULIHNOHHBIM
IIEHHOCTSIM POCCHUUCKOTO 00IIEeCTBa, PacCIIUPEHNEe )KU3HEHHOTO OIBITA M OMBITA JACATEIHHOCTH B
mpollecce  pealu3alvi  CPeICTBaMU  y4eOHOTO  MpeaMeTa OCHOBHBIX — HalpaBleHUI
BOCIUTATEIBHON JEATEIIBHOCTH.

B pesynbprate uszydenus yuebHoro mpeamera OVYIIn.03 MaremaTnka y oOydaromerocs
OynyT cOpMHUPOBAHKI CJICTYIONTNE JUYHOCTHBIE Pe3yabTaThl:



B coorBercTBUHM ¢ TpeboBanusamMu ®I'OC COO

YTo4HeHHbIe JIMYHOCTHBIE Pe3yIbTaThl
DOI1 COO

TpaXIaHCKOI'O0 BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKOH TTO3UIINU
o0yyaroIerocs Kak akTHBHOTO U OTBETCTBEHHOT'O 4JICHA
POCCHUICKOro 00LIEeCTBa;

0CO3HaHHE CBOMX KOHCTUTYLIMOHHBIX TIPaB U
00s13aHHOCTEH, YBaOXKCHUE 3aKOHA M TIPABONIOPAIKA;
NPHUHATHE TPaJULIHOHHBIX HAIIHOHATBHBIX,
00IIeYeTOBEYECKHX TYMaHUCTHYESCKUX U
JEMOKPAaTHYECKHX LIEHHOCTEH;

TOTOBHOCTB IIPOTUBOCTOSTH MJICOJIOTUH AKCTPEMHU3MA,
HAIIMOHAJII3Ma, KCeHO()OoOUH, TUCKPUMITHAITUH T10
COLIMAJIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAILHBIM
NpU3HAKaM;

TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTD B
UHTepecax IPaxJaHCKOTo O0ILIeCTBa, y4acTBOBATh B
CaMOYIpaBICHUHU B 0011e00pa30BaTeIbHON OpraHu3aluy
U IETCKO-IOHOILIECKHX OpraHU3alusIX;

YMEHHE B3aHMOJACHCTBOBATH C COLUAITEHBIMU
MHCTUTYTAMH B COOTBETCTBHH C UX QYHKIHAMHU H
Ha3HaYCHUEM;

TOTOBHOCTB K T'YMaHHTapPHOU M BOJIOHTEPCKOM
JeATeIbHOCTH;

1) rpa’xJaHCKOTO BOCIIUTAHHUS:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKON TIO3UIIUU
o0yyarolerocst Kak akTHBHOTO U
OTBETCTBEHHOT'O WIEHa POCCUIICKOTO
00IIIeCTBA,

MPE/ICTaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHHUS PA3IMYHBIX CTPYKTYD,
SBJICHUH, IIPOLIEAYP I'PaXKIAHCKOTO
obrmrecTBa (BEIOOPHI, OIPOCH! U PYTOEL);
YMEHHE B3aUMOACHCTBOBATH C
COLIMAJILHBIMH HHCTUTYTAMH B
COOTBETCTBHH C UX (GYHKIHSIMH U
Ha3HaYEeHUEM.

NAaTPUOTHYICCKOTI'O BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCThH POCCUHCKON TPaKIAHCKOM
UIACHTUYHOCTH, NAaTPHUOTU3MA, YBAXKCHHUA K CBOCMY
Hapoy, YyBCTBa OTBETCTBEHHOCTH niepea PonuHoMH,
TOpJIOCTH 3a CBOU Kpaid, cBOIO0 PoanHy, CBOH S3bIK U
KYJBTYpY, IPOLLJIOE U HACTOSALIEE MHOTOHALIUOHAIBHOTO
Hapona Poccun;

LEHHOCTHOE OTHOILIEHHUE K rOCYJapCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY U MIPUPOAHOMY HACIENIUIO, TaMSITHUKAM,
TpaauuusaM HapoaoB Poccun, noctrxenusm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX U TPYIIE;
upeliHas yOeXIeHHOCTh, TOTOBHOCTB K CITY)KCHHIO U
3ammre OTedecTBa, OTBETCTBEHHOCTD 32 €ro CyNB0Y;

2) NaTPUOTHYICCKOI'O BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTh POCCUHCKON
rpakJIaHCKOW UIEHTUYHOCTH,

YBa)KEHUS K NPOIIJIOMY U HACTOSIIEMY
pOCCUICKON MaTeMaTHKH,

LIEHHOCTHOE OTHOIICHHE K JOCTHKECHHUAM
POCCUHMCKMX MaTEMAaTUKOB U POCCUNCKOHN
MaTeMaTHYeCKOM IIKOJIbL,

HCIOJIb30BAHUE ATUX JOCTHXKEHUN B APYTUX
HayKax, TEXHOJOTHSIX, c(hepax SKOHOMUKH;

AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHU !

OCO3HAHUE AYXOBHBIX LEHHOCTEN POCCUIICKOr0 Hapoa;
c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS,
THYECKOTO TTOBEACHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIUIO ¥ IPUHUMATh
OCO3HAaHHBIE PEUICHUs, OPUEHTUPYACh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIaZA B HIOCTPOEHUE YCTONYUBOIO
Oyayrero;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTEIAM U (MIIN)
JIPYTHM 4JIE€HAM CEMbH, CO3/1aHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHSATHS LIEHHOCTEH CEeMEITHOM KU3HU B
COOTBETCTBHH C TPaJAUIMsIMH HapoioB Poccnn;

3) AYXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH
poccuiickoro Hapoza,

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STHYECKOTO MOBECHHUS,
CBA3aHHOTO C MPAKTUYCCKHUM IIPUMCHECHUEM
JIOCTIKEHUH HAYKH U IS TSITBHOCTHIO
YYEHOTO,

OCO3HAHHE JIMYHOTO BKJIAJa B TOCTPOCHHE
YCTOHYUBOTO OYAYILEro;

OCTECTUYCCKOI'O BOCITMTAHUA

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUas SCTETHKY
OBITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
TpyZAa ¥ 0OIIECTBEHHBIX OTHOIICHHH;

CHOCOOHOCTH BOCTIPUHUMATH Pa3IMYHbIE BUIBI ICKYCCTBA,
TpaJULMU U TBOPYECTBO CBOETO U JPYTUX HAPOJOB,
OIYIIaTh AIMOIMOHAILHOE BO3/IEHCTBHE UCKYCCTBA;
yOeXXIEHHOCTh B 3HAYMMOCTH JJIsl IMYHOCTH U 00IIecTBa
0TE€YECTBEHHOT'O U MUPOBOI'0 MCKYCCTBA, ITHUYECKUX
KyJIBTYPHBIX TPaAULUI M HAPOJHOIO TBOPUECTBA;

4) 5CTETUYECKOTO BOCTIMTAHUS

9CTCTUYECKOC OTHOLMICHUE K MUPY, BKIIIOYaA
9CTCTUKY MATEMATHYICCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 337134,
pELICHUH, pacCyXIEHUH,
BOCIIPUMMYHUBOCTb K MaTEMaTUYECKUM
acIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA
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TOTOBHOCTBH K CAMOBBIPAKECHHIO B Pa3HBIX BUIAX
HCKYCCTBA, CTPEMIICHHUE MIPOSBIIITH KAYeCTBA TBOPUECKOMH
JIMYHOCTH;

(hM3MIECKOTO BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH 3I0POBOTO M OE30MaCHOTO 00pasa
JKU3HH, OTBETCTBEHHOI'O OTHOILICHUS K CBOEMY 30POBEIO;
MOTPEOHOCTH B (PU3HIECKOM COBEPIICHCTBOBAHUH,
3aHATHUAX CIIOPTUBHO-03JJOPOBUTEIILHON NESTEIBHOCTHIO;
AKTHBHOE HENPUITHE BPEIHBIX MPUBBIYEK U HHBIX (HOPM
NPUYUHEHUS Bpeaa GU3NYECKOMY U IICUXUYECKOMY
30POBBIO;

5) pU3NIECKOTO BOCTINTAHMUS:

c(hOpMUPOBAHHOCTH YMEHUS IPUMCHSATh
MaTeMaTHYECKHE 3HAHUS B HHTEPECcax
3I0POBOTO U OE30MAaCHOTO 00pa3a KHU3HH,
OTBETCTBCHHOE OTHOIIIEHUE K CBOEMY
3JI0pOBBIO (30POBOE MUTAHMUE,
cOanaHCHPOBAHHBIN PEIKUM 3aHATHH U
OTABIXa, peryspHas Gpusndeckas
aKTHBHOCTBD),

¢dusnueckoe COBEpLICHCTBOBAHUE IIPH
3aHATHAX CIIOPTUBHO-03JI0POBUTEIILHON
JIESTEIBHOCTHIO;

TPYZOBOTO BOCIUTaHHUS:

TOTOBHOCTB K TPY/Y, OCO3HaHHUE LICHHOCTH MacTepCTRa,
Tpyaomrooue;

TOTOBHOCTB K aKTHBHOI! JACSTEIFHOCTH TEXHOJIOTHYESCKON
U COIIMAJILHOW HAIPaBIEHHOCTH, CIIOCOOHOCTD
MHHUIMHPOBATh, IUIAHKPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TaKYIO IESITEIbHOCTD;

MHTEpeC K pa3IMYHbIM cepam npodeccHoHaIbHON
JIeITeNIbHOCTH, YMEHHE Peali30BbIBaTh COOCTBEHHBIE
JKM3HEHHBIE TIJIaHBI;

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKCHUH BCEH KHU3HM;

6) TPyZIOBOTO BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIECHHOCTH
TpyHOIO0us,

MHTEPEC K Pa3IuIHbIM cdepam
poheCCUOHANBHOM NEeSITeIBHOCTH,
CBSI3aHHBIM C MaTEMaTHUKOM U ee
MPUIIOKCHUAMU,

YMEHHE COBEPIIATh OCO3HAHHBIH BHIOOD
Oynyuieii npodeccuu u peaau30BbIBaTh
CO6CTBCHHLIC KU3HCHHBIC I1JIaHBbI,
TOTOBHOCTh M CIIOCOOHOCTD K
MaTeMaTUYeCKOMy 00Opa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEit
JKH3HHU,

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B
pElICHNH PAKTHYCCKUX 3a71ad
MaTeMaTHYeCKOM HATIPaBICHHOCTH;

OKOJIOTHYCCKOT'O BOCTIMTAHUA:

c(OPMUPOBAHHOCTh IKOJIOTHYECKOH KYIbTYPHI,
[IOHMMAHHUE BIUSHUS COLUAIBHO-3KOHOMUYECKUX
MPOLIECCOB Ha COCTOSIHUE MPUPOJIHON U COLIMAIbHOU
Cpebl, OCO3HaHHUE INI00aIBHOTO XapakTepa
9KOJIOTHYECKHX MpodIIem;

IUITAHUPOBAHKE U OCYILECTBICHUE NEUCTBUH B
OKpY’Kalollel cpejie Ha OCHOBE 3HAHMUS IieNel
YCTOIUUBOTO PA3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILUX BpEL,
OKpYy>Karouieil cpene;

yMEeHHE TIPOrHO3UPOBaTh HEOIaronpusTHhIC
9KOJIOTMYECKHUE TIOCIIEACTBUS NIPEANIPUHUMAEMBIX
JIeHCTBUY, NIPENOTBPAILATD UX;

pacIIMpeHNe ONbITA AEATEIbHOCTU YKOJIOTNYECKOM
HaIPAaBJICHHOCTH;

7) DKOJIOTUYECKOTO BOCITUTAHUSI:

SKOHOMHUYECKHX MPOIIECCOB HA COCTOSIHUE
MIPUPOJIHOM U COLIMANIBHON Cpebl,
0CO3HaHKE TJI00aTFHOTO XapakKTepa
HKOJIOTHYECKUX TIPo0IeM,

OpHUEHTALMs Ha IPUMEHEHHE
MaTeMaTUYECKUX 3HAHUU JIJIsl peLeHUs
3a7a4d B 00JIaCTH OKPYIKaroIIeH Cpebl,
IUTAHUPOBAHKE MOCTYIIKOB U OLIEHKH HUX
BO3MOYKHBIX TTOCTEACTBUHN IS
OKpY>Karouiei cpenipl;

HCHHOCTHU HAYYHOT'O IO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKU U
0OIIIeCTBEHHOH MTPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe
KYJIETYP, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MUDE;

COBEpUICHCTBOBAHUE S3bIKOBOM M UMTATEIbCKOM
KYJBTYpPbI KaK CpPE/ICTBa B3AUMOAEUCTBUS MEXKIY JIIOJIbMHU
Y TIO3HAHUS MUDA;

0CO3HaHHE LIEHHOCTU HAYYHOU JIeATETbHOCTH, TOTOBHOCTh
OCYIIECTBJIATh IPOEKTHYIO U HCCIIEIOBATEIHCKYIO

8) IEHHOCTHU HAYYHOT'O IO3HAHUA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOLIIECTBEHHON
MPAaKTUKU, TOHUMaHUE MaTEMAaTUYECKOM
HayKH Kak c(hepsl 4eT0BeUeCKOn
JIESITETIBHOCTH, 3TAIOB €€ Pa3sBUTHA U
3HAYMMOCTH JJIS1 Pa3BUTHS IMBUIIN3ALINH,
OBJIAJICHUE SA3BIKOM MAaTEeMAaTHKHU H
MaTeMaTHYECKON KyJIbTypOil KaKk CPEeICTBOM
MTO3HAHUS MHPA,
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ACATCIbHOCTbL UHAUBUAYAJIBHO U B TPYIIIIC. — TOTOBHOCTL OCYHICCTBJIATH HPOCKTHYIO U

HCCIIE0BATEIbCKYIO ACATEILHOCTD
WHIUBHUIYaJIBHO U B TPYTIIE.

B mnmponecce AOCTHXKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMbl 110

MaTeMaTuke y  OOydYalolIUXCsl ~ COBEPIICHCTBYETCS ~ SMOIMOHAJIBHBIA  WHTEIJIEKT,
IpernoiararoImuil copMUpPOBaHHOCTH:

caMoperyJIMpOBaHMUs, BKJTFOYAOIIETO CaMOKOHTPOJIb, YMEHHE  [PUHUMATDH
OTBETCTBEHHOCTH 3a CBOE ITOBEJICHUE, CIIOCOOHOCTh aalTHPOBATHCS K SIMOIIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, OBITE OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIONICH CTPEMIIEHHE K JOCTHIXKCHHUIO LEIU U YCIEXy,
OINITUMHU3M, HHUIIUATUBHOCTh, YMEHHE JICHCTBOBATH, HCXO/IS M3 CBOMX BO3MOXKHOCTEIH;
OMIIAaTUH, BKJIIO‘IaIOH.[Cﬁ CIIOCOOHOCTH MOHHUMATH OMOIHOHAJIBHOC COCTOSIHUC JPYIUX,
YYUTBHIBATh €r0 MpPU OCYIIECTBICHUH KOMMYHHUKAIMH, CIOCOOHOCTH K COYYBCTBUIO M
CONICPSIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOLICHUS C IPYTUMH

JIFOAbMU, 3a6OTI/ITBC$I, IIPOABJIATb HHTCPEC U pa3pPCUIATh KOH(I)J'II/IKTLI.

B pesynbrare usyuenus ydeOHoro npeamera OVIIn.03 Maremaruka y oOyuarouierocs
Oynyr cdopMupoBaHBl MeTampeAMeTHbIE Pe3yJbTAThl, OTPAXEHHbIE B YHHBEPCAIBHBIX
yueOHBIX JEWUCTBUAX, a HUMEHHO — IIO3HABaTEJIbHbIE YHHUBEpCAJIbHbIE YyueOHbIE AEHCTBUS,
KOMMYHUKATHBHBIC YHHBEPCAJIbHBIE Yy4YEeOHBIC JCHUCTBHA,
y‘-Ie6HI)I€ [IeflCTBI/IFI, COBMCCTHasA ACATCIBHOCTD.

MeTaHpe,I[MeTHBIe pe3yiabTaThl OCBOCHUA IPpCAMETA:

PCrYJIIAAITUBHBIC YHUBCPCAJIbHBIC

OCHOBAHHS JIJIsS CPABHEHUsI, KITaCCU(UKAINYT U
0000111EHNS;

—  ONpeNeNsTh HeH AeATeIbHOCTH, 3a/1aBaTh
napaMeTPhl U KPUTCPUH UX TOCTHIKCHHS,

—  BBIABJISTH 3aKOHOMEPHOCTH ¥ IIPOTHBOPEYHS B
paccMaTpUBaEMbIX SBICHUAX;

— BHOCHTH KOPPEKTHBBI B ICATEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM,
OIICHUBATh PUCKH MOCIICACTBHIA
JIeITEeILHOCTH,

— pa3BHBATh KPEATHBHOE MBIIUICHUE MIPH
pEIICHUH )KU3HEHHBIX MPoOIIeM;

MeranpeamMeTrHble | YHUBepcajbHble yueOHble aeiicTBus (YY) YTouyHeHHbIe YHHBepCaJIbHbIE
pe3yJIbTaThl, ®1rOoC COO yueOHblIe geiicreus (YY) ®@OIL
OTpaskeHHbIEe B COoo

YHUBEPCAJIBHBIX

Y4eOHBIX

JAeHCTBUAX

OsnaneHune a) 6a30BbIe JOrMYECKHE ACUCTBU: 1) 6a30BbIe JOrHYECKHE ACHCTBUS:
YHHBEPCaJbHBIMU —  CaMOCTOSITENILHO (OPMYIIHPOBATh U — BBISBIIATE U XapaKTEPU30BaTh
y4EOHBIMU aKTyaJIM3HpOBaTh MPoOIEMy, paccMaTpUBATh CyIIECTBEHHBIC IPH3HAKH
MO3HABATEIbHBIMU €€ BCeCTOPOHHE; MaTeMaTHYeCKUX 00BEKTOB,
HEUCTBUAMHU: — YCTaHaBIMBATbh CYHIECTBEHHBIN PU3HAK HIH TOHSTHH, OTHOIIEHHH MEX Y

MOHATUSAMH, POPMYIHPOBATH
oTIpeZieTIeHus! TOHATHH,
yCTaHaBJINBATh CYIIECTBEHHBIH
NPU3HAK KiaccuduKaimy,
OCHOBaHHUSA AJI 00001ICHUS U
CpaBHEHHS, KDUTEPUU
MIPOBOIUMOTO aHAIN3A;

— BOCIIPHHUMATH, (OPMYIHPOBATH U
IpeoOpa30BEIBATE CYXKICHHS:
YTBEpIUTEIBHBIE U
OTpHIaTeNIbHbIE, EIMHUYHBIE,
YacTHbIE U O0IINE, YCIIOBHBIE;

— BBISBIISITH MaTeMaTHYECKHE
3aKOHOMEPHOCTH, B3aMOCBSI3U U
NPOTUBOpPEYHs B (haKTax, JaHHBIX,
HaOJIOICHUSIX U YTBEPIKICHISIX,
Npeaiaratb KpUTEPUH IS
BBIIBJICHUS 3aKOHOMepHOCTeﬁ )4
IIPOTUBOPEYUL;

— J1€JIaTh BBIBOABI C MCIIOJIb30BAHUEM
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3aKOHOB JIOTUKH, A€AYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIOYECHHUH,
YMO3aKJIIO4UEeHUN 110 aHaJIOTUH;

— NPOBOJUTH CAMOCTOSITEIEHO
JIOKa3aTeIbCTBA MATEMAaTHIECKUX
YTBEpKACHHH (IPSAMBIE U OT
MPOTHUBHOTO), BEICTPANBATh
apryMeHTaLHI0, IPUBOAUTD
MPUMEpPBI U KOHTPIIPHUMEDBI,
000CHOBBIBATh COOCTBEHHBIE
CYXKJICHUS M BBIBOJIBI;

— BBIOMpATH CIOCO0 peIIeHHs
yueOHOH 3a1aun (cpaBHUBATh
HECKOJIbKO BApHAHTOB PEILCHHUS,
BEIOMpATh HanOOIee TOIXOISIIIHI
C Y4ETOM CaMOCTOSITEIILHO
BBIJICTICHHBIX KPUTECPHEB).

0) 6a30BBIC UCCIICIOBATEILCKHEC ICHCTBHS:

— BJIAJCTh HABBIKAMH YUCOHO-
HCCJIEI0OBATENIbCKOM U POEKTHOU
JIESITeTbHOCTH, HABBIKAMH Pa3pelICHUS
npo0eM;

— CMOCOOHOCTH ¥ TOTOBHOCTh K
CaMOCTOSTEIILHOMY MTOUCKY METO/IOB
peIIeHns MPaKTHIeCKHX 3a/1a4, IPUMEHECHUIO
Pa3IMIHBIX METOJIOB ITO3HAHMUS;

— OBJaJCHHE BUAAMH ICATSIHFHOCTH IO
TIOJTY9ICHHIO HOBOTO 3HAHUS, €T0
HHTEPIPETALNH, IPeoOpa30BaHUIO H
MPUMEHCHHUIO B PA3JIMUHBIX YUCOHBIX
CUTYyAIIUSIX, B TOM YHCJIC TIPU CO3aHUU
Y4eOHBIX U COIMATBHBIX POCKTOB;

— (opMHPOBaHHE HAYYHOTO THIIA MBIILJICHUS,
BIIa/ICHUE HAyYHOU TEPMUHOJIOTHUEH,
KJTFOUYEBBIMH MOHSATHSIMH U METOIAMH;

— CTaBUTh U (OPMYIHPOBATE COOCTBEHHBIE
3a7a9d B 00pa30BaTeIbHON ACATEIIEHOCTH H
JKU3HCHHBIX CHTYaIUsX;

—  BBIIBIATH MIPUIHHHO-CIICICTBEHHBIC CBSI3U H
aKTyaJIM3UpOBATh 33134y, BHIIBUTATh
TUIIOTE3Y €€ PEUICHHS, HAXOIUTh apTyMEHTHI
JUTSL JIOKA3aTeNIbCTBA CBOMX YTBEPIKIACHUH,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIICHHS,

—  aHAJM3HPOBATH MOIYUYCHHBIC B XO/IC PEIICHHSI
3a/1a4d Pe3yJIbTaThl, KPUTHYCCKH OIICHUBATh
UX JOCTOBEPHOCTD, POTHO3UPOBAThH
W3MEHCHUE B HOBBIX YCIIOBHSAX;

— J1aBaTh OIICHKY HOBBIM CUTYAIlHsM, OL[CHHBAThH
pHOOPETEHHBIHN OIBIT,

— paspaOaThIBaTh IUIAH PEHICHUS IPOOIEMBI C
YYETOM aHaJIHM3a UMCIOIIUXCS MaTepHaTbHBIX
1 HEMaTepUAIIbHBIX PECYPCOB;

—  OCYIIECTBIIATH IEJICHAPABICHHBIN TTOUCK
MepeHOca CPEICTB M CIIOCOOO0B JICHCTBUS B
nmpodeccnoHabHYI0 Cpeay;

— yMETbh NIEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO
U TIPaKTHYECKYI0 001aCcTH
JKU3HEIEATCITLHOCTH;

— YMETh HHTETPHUPOBATh 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIacTeH;

2) 6a30BbIC HCCIIECIOBATECIILCKHC

JNEHCTBUS:

— HCIIOJIL30BaTh BOMPOCHI KaK
HCCIIEI0OBATEIbCKUHA HHCTPYMEHT
MO3HaHuUs, HOPMYIUPOBATH
BOIPOCHI, (QUKCHUPYIOIUE
NPOTUBOpPEYHE, MpodIeMy,
yCTaHaBJIMBATh HCKOMOE H JIAHHOE,
bopMHUpOBATH THIIOTESY,
apryMEeHTHPOBATh CBOIO MO3HIIUIO,
MHEHHUE;

— -[POBOJIUTH CAMOCTOSITEIIHLHO
CIUIAHUPOBAHHBII IKCIIEPUMEHT,
HCCIICIOBAHKE TI0 YCTAHOBJICHHUIO
0COOEHHOCTEN MAaTEMAaTHYECKOTO
o0beKTa, IBJICHMSI, TIpoliecca,
BBISIBJICHHIO 3aBHCUMOCTEH MEX Iy
00BbEKTaMH, SBJICHUSIMH,
MpoIeCCcamMu;

— CaMOCTOSITEILHO OPMYIHPOBATH
000011IEHNS ¥ BBIBOJIBI IO
pe3yJibTaTtaM MpOBEJCHHOTO
HaOJIIOIEHUs, MCCIIEAOBAHNS,
OLIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTATOB,
BBIBOJIOB ¥ 0000IIEHHIA;

— IPOTHO3UPOBATH BO3MOKHOE
pa3BUTHE IpoIlecca, a TAKKE
BBIIBUTATH TIPEAIOJIOKCHHS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.
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— BbIABUI'aTb HOBBIC UACH, IpEAJIaraTb
OPHUTMHAJIBHBIC TOAXOABI U PEIICHUA,

— CTaBUTb HpOGHeMH 1 3aga494, JOITYyCKAIIne
AJIBTCPHATUBHBIC PCIICHUA,

B) paboTa ¢ mH(popMaIHei:

— BJIAQJICTh HABBIKAMH MOIyYCHHU HHPOPMALIH
U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIBHO OCYIIECTBIIATE ITOUCK,
aHaJIM3, CUCTEMATU3aIMI0 M HHTEPIIPETALIUIO
nH(opManuK pa3IMYHBIX BUIOB U (GOPM
NPe/ICTaBIICHMUS;

— cO03/1aBaTh TEKCTHI B PA3IMYHbIX popmarax c
Y4eTOM Ha3HauYeHHs MH(pOpMaluK U LeeBOr
ayIUTOpPUH, BEIOUPAst ONTUMAIIBHYIO (OPMY
NPEICTaBICHHUS U BU3YaIH3allHy;

— OLCHUBATH JOCTOBEPHOCTD, IETHTUMHOCTb
UH(POPMALUH, €€ COOTBETCTBUE IIPABOBEIM H
MOPAJIbHO-3THYECKUM HOpMaM;

— WCIONB30BATh CPEACTBA HHPOPMALMOHHBIX H
KOMMYHUKAITMOHHBIX TEXHOJIOTHH B peuicHumn
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX 1
OpraHM3alOHHBIX 3324 C COOJII0ICHUEM
TpeOOBaHUIT SPrOHOMHKH, TCXHUKH
0€30IaCHOCTH, TUTHCHBI,
pecypcocOepexeHus], MPaBOBBIX M STUYECKUX
HOPM, HOpM UH(GOPMALMOHHON
0€e30IaCHOCTH;

— BJIAQJICTh HABBIKAMH PACIIO3HABAHUS U 3AILHTHI
uHPOpPMAINH, HHPOPMATMOHHOM
0€30MacCHOCTH JIMYHOCTH.

3) paborta ¢ uapOpMAITHE:
-BBISBIIATH Ae(OUIUTH HH(OPMAIIHH,
JaHHBIX, HEOOXOIUMBIX JJI OTBETA
Ha BOIIPOC U YIS PELICHHMS 3a1a4H;
-BbIOMpaTh UH(OPMALIUIO U3
HCTOYHHUKOB Pa3JINYHBIX THIIOB,
aHaJIM3UPOBATh, CUCTEMAaTH3HPOBAThH
U MHTEPIIPETUPOBATH HHOpMALIUIO
pa3nuuHBIX BUIOB U Gopm
MIPE/CTaBIICHUS;

-CTPYKTYpHPOBaTh HH(OPMALIHIO,
NPENCTaBIATE €€ B Pa3IMYHBIX
(hopmax, HIUTIOCTPHUPOBATH
rpadudecKku;

-OLICHHUBATh HaJISKHOCTh
UH(OPMALIUH IO CAMOCTOSTEIBHO
c(OpPMYIMPOBAHHBIM KPUTEPHUSIM.

OsBnanenue
YHUBEpCaIbHBIMU
KOMMYHHUKATUBHBIM
W JEUCTBUSIMH:

a) oOIeHue:

—  OCYILECTBJIATH KOMMYHHKAIIH BO BCEX
cepax KH3HHU;

— pacro3HaBaTh HeBepOaJbHbIE CPEJICTBA
0011IeHNs1, TOHUMATh 3HAUE€HHE COIIMAIIbHBIX
3HAKOB, PaclO3HaBaTh NPEANOCHIIKH
KOH(IMKTHBIX CUTYallMi M CMATYaTh
KOH(ITUKTHL;

— BJIAJETh Pa3IMYHBIMU CIIOCOOAMH OOLICHHS U
B3aUMOJCHCTBHS;

— apryMeHTHPOBAaHHO BECTH AUAJIOT, YMETh
CMATYaTh KOH(IJIMKTHBIC CUTYaLIH;

— Ppa3BEepHYTO W JIOTMYHO M3J1araTh CBOI TOUKY
3pEHUS C UCIIOIb30BAaHUEM SI3BIKOBBIX
CPEJ/CTB;

1) oOmenue:

— BOCIIPHHUMATh U (HOpMYIHUpPOBATh
CYXIACHUA B COOTBETCTBHUU C
YCIOBUAMU W LECIAMU O6HICHI/I$[,
SICHO, TOYHO, I'PaMOTHO BbIpaXaTb
CBOIO TOYKY 3pCHHSA B YCTHBIX H
IINCBbMCHHBIX TCKCTAaXx, JaBaThb
MOSCHEHUST TI0 XOJYy peIICHHS
3aJ1a9H, KOMMCHTHPOBATh
MOJYYCHHBIA PE3yIbTaT;

— B Xoie OOCYXJIEHHUs 3aJaBaTh
BOTIPOCHI o CYIIECTBY
o0cyX1aeMoil TeMbl, MPOOIEMBI,
pemaeMoi 3aiayd, BbBICKA3bIBaTh
nacu, HaIlCJICHHBIC Ha IIOHUCK
peuicHus, COIIOCTAaBJIATH CBOHU
CYXIEHHS C CYXICHHUAMHU IPYTHX

YYacCTHHKOB J1ajora,
0oOHapyXnBaTh pasnudue u
CXOJICTBO MO3MLUH, B KOPPEKTHOM
dopme (hopmynpoBaTh
pasHorIacusi, CBOU BO3PaXKECHUS;

— IPEeACTaBIATh pe3yabTaTh
pelleHus 3ajaud, SKCHEpUMEHTA,
UCCIIEJOBaHM, MIPOEKTa,

CaMOCTOSATENIFHO BEIONPATh hopmat
BBICTYIIVICHHUA C Y4YE€TOM 3aja4
NpEe3eHTallud H  0COOCHHOCTEH
ayJIUTOPUU.

0) coBMeCTHasI IeATEINBHOCTD:

2) COBMECTHAs AEATEIBHOCTB!
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— TMOHMMATbH U UCHOJIb30BaTh NPEUMYILECTBA
KOMaHIHOW ¥ MHIWBHYyaJILHOU paboTHI;

— BBIOMpATh TEMATUKY U METOJBI COBMECTHBIX
JIEHCTBUH ¢ yI4ETOM OOIINX MHTEPECOB U
BO3MOKHOCTEH KayKJIOr0 WIeHa KOJJICKTHBA,

— TIPUHUMATH IIEJH COBMECTHOH IeATeIEHOCTH,
OpPTaHMU30BBIBATh U KOOPIWHUPOBATH
JICUCTBHS TI0 €€ IOCTH)KCHHUIO: COCTABIIATh
IU1aH JEHUCTBUI, pacipeaesiTh POJH ¢ y4eTOM
MHCHHI YYaCTHUKOB 00CYKIaTh Pe3yJIbTaThl
COBMECTHOI paboTHI;

— OILICHMBaTh KauyeCTBO CBOETO BKJaJa U
Ka)XIOTO Y9aCTHHKA KOMaHIBI B OOIITHIA
pe3yIbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

— TpeayaraTh HOBBIE MPOEKTHI, OLICHUBATE HIICH
C TIO3UIH HOBHU3HEI, OPUTHHAIEHOCTH,
MIPaKTUYECKON 3HAYMMOCTH;

— KOOPIUHHUPOBATH H BHITIOIHATH pabOTy B
YCIIOBUSX peaibHOT0, BUPTYAIbHOTO U
KOMOUWHHPOBAHHOTO B3aUMO/ICHCTBHUS;

- OCyHICCTBJ'IHTI:- IIO3BUTHUBHOC CTpaTeFI/I’-IeCKOC
IIOBCICHHUC B pasnnqm)lx CI/ITyaHI/IHX,
MPOSIBJIATH TBOPUECTBO M BOOOPaKCHHUE, OBITh
NHUIIUATUBHBIM

— IIOHUMATh u
MpeuMyIliecTBa  KOMaHJIHOW |
WHAWBUAYyaIbHOW  paboOTBl  mpH
peleHnH Y9eOHBIX 3amad,
MPUHUMATh  [eJb  COBMECTHOI
TIESITeTTHHOCTH, TUTaHUPOBATh
OpTaHU3AINI0 COBMECTHOU pabOTHI,
pacnpenensiTh BUJIBI paodor,
JIOTOBapHBaThCS, o0cyXaath
mporecc M pe3yabTaT paboTHl,
0000IIIaTh MHEHUS HECKOJBKHUX
JIIOJIeH;

— y4acTBOBAaTh B IPYNIIOBBIX hopmax
pabotel  (oOcyxknmeHus, oOMeH
MHEHHH, "MO3TOBBIE MTYpMBI" U
WHBIC), BBHIIONHATH CBOIO YacCTh
paboTBl W KOOPIWHHPOBATH CBOU
NEHCTBUSA € JIPYTUMH WICHAMH

HCIIOJIB30BAaTh

KOMaH/Ibl, OIICHUBATh Ka4yCCTBO
CBOETO BKJIaJAa B OOIIUII HPOXYKT
1o KPUTEPUSM,

c(hOpMyYITHPOBAHHBIM y4aCTHUKAMHU
B3aNUMOICUCTBHS.

Osnanenne
YHHUBEPCaITbHBIMHI
PETYISATHBHBIMH
JNEeUCTBUSIMU

a) cCaMOOpTraHU3aIIHsL:

— CaMOCTOSITETIHHO OCYIICCTBIATh
MTO3HABATEIEHYIO JESITeIHHOCTD, BBISBISTD
poOJIEMEBI, CTaBUTH U (POPMYITHPOBATH
cOOCTBEHHBIC 331a4H B 00pa30BaTeIFHON
JIESTeTPHOCTH U )KU3HCHHBIX CUTYAIIHSX;

— CaMOCTOATCIbHO COCTABJIATH IJIaH PECHICHUSA
MpOoOGJIEMBI ¢ YY€TOM MUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MpEeANOYTEHUH;

— JaBaThb OLUCHKY HOBBIM CUTYAIUAIM;

— pacmupsaTh paMKd y4eOHOTo IpeaMera Ha
OCHOBE JIMYHBIX MIPEIIIOYTCHUIH;

— JIe’aTh OCO3HAHHBIA BBIOOD,
apryMeHTHPOBaTh €ro, OpaTh
OTBETCTBCHHOCTH 32 PEIICHHE;

— OLICHWBATH NPUOOPETCHHBIN OIIBIT;

— cmocoOcTBOBaTh (HOPMUPOBAHHIO U
IIPOSABJICHUIO IIUPOKOU IPYIAULIMY B Pa3HBIX
00J1aCcTAX 3HAHUH, TOCTOSHHO TOBBIIIATH CBOM
00pa30BaTeNbHBIN U KYJIBTYPHBIH YPOBEHb;

1) camooprasnu3arus:

— COCTaBJIITh  IUIAH,  QJTOPHTM
peLICHHUS 3a1a9n,
— BBIOMpaTh Cmoco0 pemeHus ¢

YUETOM HMEIOIINXCS PECcCypcoB M
COOCTBEHHBIX BO3MO>KHOCTEH,

— apryMeHTHPOBATh u
KOPPEKTUPOBATH BapHUaHTHI
pelmleHuid ¢ y4eTOM  HOBOW
nHpOPMAaLUH.

6) CaMOKOHTPOIIb:

— HaBaThb OLUCHKY HOBBIM CUTYyaIlUsIM, BHOCHUTDH
KOPPEKTUBBI B ACATCIbHOCTD, OIICHUBATH
COOTBETCTBHE PE3yJIbTATOB LIEJSIM;

— BIIaJeTh HaBBIKAMH [103HABATEIEHON
pedrexcun Kak 0CO3HAHMS COBEPIIAEMBIX
JIEWCTBHH M MBICIMTEJIBHBIX TIPOLIECCOB, HX
Pe3yJIbTaTOB U OCHOBAHMIA;

— HCIOJIB30BAaTh IMTPUEMBI pe(pHeKCI/II/I JUIA
OIIEHKH CHTYyalllH, BEIOOpA BEPHOTO PEIICHUS;

— YMETH OLCHUBATH PUCKHU U CBOCBPEMECHHO
IIPUHUMATh PCHICHUA 110 UX CHUKCHUIO,

— B) DMOIMOHAILHBIA UHTEJIEKT,
Hpernoaralomui coOpMUpOBaHHOCTS!

— €CaMOCO3HaHUS, BKIIOYAIOLIET0 CIIOCOOHOCTD
MIOHMMATh CBOE SMOLIMOHAJIBHOE COCTOSIHHUE,

2) CaMOKOHTPOJIb:

— BIAJETh HaBBIKAMU
MIO3HABATEIIFHOW pe(IeKCHH Kak
OCO3HAHUS COBEpLIAEMBIX
ercTBHI u MBICTUTEIbHBIX
MIPOLIECCOB, HX Pe3yJIbTaToB,
BIIAJIETH criocobamu
CaMONPOBEPKH, CaMOKOHTPOJIS

rpoiiecca U pe3yJsibTara pPelIeHUs
MaTeMaTUYeCKOM 3a/1a4u;
—PEBUJIETh TPYAHOCTH, KOTOpbIE
MOTYT BO3HUKHYTh NpPHU PEHICHUU
3aJlaul, BHOCHUTH KOPPEKTHUBBI B
JIeSITETLHOCTh Ha OCHOBE HOBBIX
00CTOSATENLCTB, JIaHHBIX,
HaWJCHHBIX OIIUOOK, BBISBICHHBIX

15



BUJICTH HANIPABIICHUS Pa3BUTHS COOCTBEHHOU
IMOIMOHATEHOH cephl, OBITH YBEPEHHBIM B
ceOe;

— CaMOperyJINpOBaHU, BKIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTH 3 CBOE ITOBE/ICHUE,
CHIOCOOHOCTH aJaNTHPOBATHCS K
SMOIUOHAIEHBIM U3MCHEHUSIM U TIPOSIBIIATH
THOKOCTB, OBITh OTKPBITBIM HOBOMY;

— BHYTPCHHCH MOTHBAIIMH, BKIFOYAIOIICH
CTpEMIICHHUE K JOCTIIKCHHIO IEJIU U YCIIEXY,
ONTUMU3M, UHUIIHATUBHOCTD, YMCHUE
JICHCTBOBATh, MCXO/IS 3 CBOMX
BO3MOKHOCTEH;

— DMIIATHH, BKIFOYAIOMIEH CIIOCOOHOCTh
MTOHNMATDH HMOIMOHAIEHOE COCTOSHHE
JIPYTUX, YIUTHIBATH €TO MIPH OCYIIECTBICHUH
KOMMYHHKAIIHH, CIIOCOOHOCTH K COYYBCTBHIO
U CONCPESKUBAHUIO;

— COIHAJIbHBIX HABBIKOB, BKIIIOUAKOIIHUX
CIOCOOHOCTh BBHICTPAMBATh OTHOIICHUS C
JPYTHMH JIFOIbMH, 3200 TUTHCS, IPOSIBIIATH
HHTEPEC U pa3peniaTb KOHPIUKTHL,

TPYAHOCTEH;

— OLICHHMBATh COOTBETCTBHE
pesynprata ILeIH U YCIOBHAM,
OOBACHATH NPHYHHBI TOCTIIKCHHS
WM He JOCTH)KCHHS Pe3yJbTaToB
JeATEeIbHOCTH, HaXOIUTh OIIHOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY
OTIBITY.

T') IPUHATHE Ce0sl U IPYTUX JIIOACH:

— TNpUHUMAaTh ce0sl, MOHMUMasi CBOM HEJOCTATKU
U JIOCTOUHCTBA,;

— TPUHUMATH MOTHUBBI U apT'YMEHTHI IPYTHX
JoJIel PU aHaJIN3e Pe3ybTaToB
JeATeIbHOCTH;

— TpH3HABATh CBOE MPABO U MIPABO IPYrUX
JIIOJICH Ha OIIHNOKM;

— pa3BHBaTh CHOCOOHOCTH MOHUMATH MUP C
MO3UIMH IPYTOTO YeJIOBEKa.

3) npuHsTHSA ceOs M IPYTUX JFOCH:

— IOHUMATh u HCIIONb30BaTh
NperMyIIecTBA  KOMaHAHOH W
WHIVBHIYaJIbHON  paboTel  TpH
pelIeHn: y4eOHbIX 3a/1ad,

— NpUHUMAaTh  [EJIb  COBMECTHOM
JIeSITEIIbHOCTH, IUTAaHUPOBATh
OpraHHU3aIiI0 COBMECTHOM pabOTHI,
pacnpenensrTh BUJIbI pabor,
JIOTOBAapHUBAThCH,

— 00CyXJ1aTh TPOLECC U Ppe3yNbTar
paboThI, 00001maTh MHEHUS
HECKOJIBLKHUX JIFOJICH;

— y4acTBOBATh B IPYNIIOBBIX (hopmax
pabotel  (oOcyxknmeHus, 0oOMeH
MHEHUH, "MO3roBbl€ IITYpMBI" H
HHbBIE),

— BBITIOJIHATE CBOIO 4acTh PabOTHI U
KOOPAWHUPOBATH CBOM JEHCTBHA C
JPYTHUMH YIEHAMHU KOMaH/Ibl,

— OLIEHMBATh KaYeCTBO CBOETO BKJIA1A
B OOLIMH MPOAYKT TI0 KPUTEPHUSIM,
c(hOpMyYITHPOBAHHBIM y4aCTHUKAMHU
B3aUMOJEHCTBUSL.

OcBoenune yuebHoro npenmera OVYIIn.03 Matematuka crnocoOCcTByeT (HOpMHUPOBAHUIO
00IIMX KOMIIETCHLMI:

OK O01. BeiOupars crnocoObl pemeHus 3anad NpodecCHOHAIbHOU J1eATEIbHOCTH
IIPUMEHUTEIBHO K Pa3IMUYHBIM KOHTEKCTaM;

OK 02. HMcnonp30BaTb COBPEMEHHBIE CpPEACTBA ITOMCKA, AHAJIW3a W WHTEPHPETALNU
uHpoOpMaLuU, 1 UHPOPMAIIMOHHBIE TEXHOJIOTUHU JJISi BBIMOJHEHUS 3a7ay MpogecCHOHATbLHON
JeSITEIbHOCTH;

OK 03. [TnanupoBaTh U peam30BbIBATh COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, TPEINPUHUMATENBCKYIO JIEATEIbHOCTh B MpodeccrnoHalbHON cdepe, UCHOIb30BaTh
3HaHUS 10 NPaBOBOM U (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIUsX;

OK 04. 3¢ddexTrBHO B3aMOIEHCTBOBATH U Pa0OTATh B KOJIEKTUBE U KOMAH/IE;
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OK 05. OcymiecTBiasATh YCTHYIO M NHCBMEHHYI0 KOMMYHHUKALMIO Ha TOCYJapCTBEHHOM
s3pike Poccuiickoit Deepannu ¢ yaeToM 0COOCHHOCTEH COMAIBHOTO M KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposBiasATh TIpakJIaHCKO-NIATPUOTUYECKYIO MO3ULUIO, JEMOHCTPUPOBAThH
OCO3HAHHOE TIOBEJICHUE Ha OCHOBE TPAIUIIMOHHBIX POCCUHCKUX JTYXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3ALMM MEXHAIMOHAIbHBIX U MEXPEIUTHO3HBIX
OTHOUICHU, IPUMEHATH CTaHIaPThl aHTUKOPPYINIIUOHHOTO TIOBE/ICHUS;

OK 07. CopeiicTBOBaTh COXPAaHEHHUIO OKPYKAIOIIEH Cpeabl, PECypcocOEpereHHUIO,
OPUMEHATh 3HaHWs 00 W3MEHEHUU KIMMaTa, MNPUHIUIB OEpexIIMBOro IMPOU3BOJICTBA,
3 PEKTUBHO ACHCTBOBAThH B UPE3BBIYANHBIX CUTYALIUsX;

OK 08. Hcrnonb3oBath cpeacTBa PU3MUESCKOW KYJIBTYPHI JIJIi COXPAaHEHUS U YKPCTICHUS
3JI0pOBBsI B Tpo1iecce MpohecCHOHATBEHON AEATEIILHOCTH U TOJIepKaHMs HEOOXO0AUMOTO YPOBHS
buznyecKoil MoAroTOBIEHHOCTH;

OcBoenne yuebHoro mnpeamera OVYIIm.03 Marematnka TOMKHO CIIOCOOCTBOBATH
dbopMupoBaHUIo NPOhecCHOHATBHBIX KOMIIETeHIMIA:

IIK 1.1. IIpou3BoANUTh YCTAaHOBKY M HACTPOWKY KOMIIOHEHTOB, aBTOMAaTH3MPOBAHHBIX
(MHQOPMAIIMOHHBIX) CHUCTEM B 3AIMIICHHOM HCIOJHEHHUH B COOTBETCTBUU C TPeOOBaHUSIMHU
JKCILTYaTallMOHHOW JOKYMEHTALUU.

IIK 1.2. AaMUHHCTpHUPOBATh IMPOrpaMMHBIE M MPOTPaAMMHO-ANMNAPATHbIE KOMIIOHEHTHI
aBTOMATHU3UPOBAHHON (MH(POPMAILIMOHHOM) CUCTEMBI B 3aLUIIIEHHOM HCIIOJIHEHUU.

[IK 1.3. Ob6ecnieunBath OecriepeOoiiHyl0  paboTy  aBTOMAaTH3WPOBAHHBIX
(uH(MOPMAIIMOHHBIX) CHCTEM B 3AIIMIICHHOM HCIIOJHEHHH B COOTBETCTBHHM C TPEOOBAHUSIMHU
9KCILTyaTallMOHHON TOKYMEHTAIIUH.

I[IK 2.3. OcyuecTBisTh TECTUpPOBaHHME (DPYHKUMH OTHENIBHBIX MPOrPpaMMHBIX U
MPOrpaMMHO-AIAPATHBIX CPEICTB 3alUThI HH(OPMAIIUH.

[IK 2.4. OcymiecTBIsATh 00pabOTKy, XpaHEHUE U TIepenavdy nHpopMauu orpaHnIeHHOTO
JOCTyTA.

I[IK 3.3. OcymecTBiasTh H3MEpPEHUE IMapaMeTpPOB MOOOYHBIX OSJIEKTPOMArHUTHBIX
U3JIY4eHUH W HaBOJOK, CO3/1aBae€MbIX TEXHUYECKMMH CpeACTBaMU 00pabOTKM HH(pOpMaLuu
OTpaHUYEHHOTO JIOCTYIA.

I1K 3.4. OcymiecTBasATh U3MEPEHUE NapaMeTpoB (POHOBBIX IIYMOB, a TakkKe (PU3MUECKUX
1oJieH, CO3/1aBaeMbIX TEXHUYECKUMU CPEACTBAMH 3alllUThl HH(OPMALINH.

Coornomenue 00mux komnerenuuit ®I'OC CIIO 10.02.05 Obecnevyenne nHGpOpMALHOHHOM
0e30macHOCTH  aBTOMATH3HPOBAHHBIX  CHCTeM, JIMYHOCTHBIX  pe3yJbTaToB U
MeTanpeAMeTHBIX pe3y/1bTaToB

OO0mue koMneTeHIUH JIMYHOCTHBIE Pe3yabTAThI Meranpeamernbie pe3yiabratel @OOII COO
®IroC CHo 10.02.05 ®DOII COO
OK 01. Beibupats crmoco0bt 1) 6a30BBIC JOTHUCCKHEC JCHCTBYS:
8) LIEHHOCTHU HAYIHOTO
pelreHus 3aaa4q HO3HAMMS: —  BBIIBIATHh M XapaKTEPH30BaTh CYIICCTBEHHBIC
poeCCHOHATBHOM ) TIPU3HAKH MaTeMaTHYECKUX 00BEKTOB,
— c(OpPMHPOBAHHOCTH N .
JIeATEIILHOCTU MMOHATUH, OTHOIICHWH MEXIy IOHATUSIMH,
MHPOBO33PCHUS,

MPUMEHUTEIILHO K
COOTBETCTBYIOLIICTO

COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH u
00IIEeCTBEHHON TIPAKTHKH,

— MOHMMAaHHE MaTEMaTHYECKOI
HayKu KaK ctepst
YeIIOBEYECKON IeITeIbHOCTH,
JTalloB €€  pPa3BUTUSA U
3HAYMMOCTH JUIS Pa3BHTHUS

—  BOCIPHUHMMATh, (hopMyIHpPOBATH

o01iue, yCIOBHEIE,

OUBHJIN3allMH,
JaHHBIX, Ha6J'HOHCHI/IHX U YTBCPKACHUSX,
— OBJIaICHUC SI3BIKOM
npemgiaraTtb KpUTCpUU JUISL BBIABJICHUSA
MaTE€MaTUuKN u

o N 3aKOHOMEPHOCTEN U IPOTUBOPEUUH;
MaTEMaTU4YECKOH KYJIbTYpOHr

KaK CpC€ACTBOM IIO3HAHUIA

GbopMyIHpOBaTh  ONpEACICHHS  IOHSITHIA,
Pa3TUIHBIM KOHTEKCTaM; YCTaHABJIMBATh  CYIIECTBEHHBIM  TPU3HAK
KJ1acCU(UKAIUK, OCHOBAHUS JJIs1 0000IeHUsS U
CpaBHEHHMSI, KpUTEPUU TIPOBOJIUMOTO aHAIIN3A;

PpeoOpPa3oBBIBATE CYKACHHS: YTBEPAUTEIbHBIE
U OTpULATEIbHBIE, €IUHUYHBIEC, YacCTHbIE U

- BBIAIBJSITD MATEMATUYCCKHUE 3aKOHOMCEPHOCTH,
B3aUMOCBSA3M W TIPOTUBOPCHUUS B (l)aKTaX,

— JcJaTh BBIBOABI C HCIIOJIB30BAHUECM 3aKOHOB
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MUpa,

—TOTOBHOCTh  OCYIIECTBIIATh
MPOEKTHYIO u
HCCIIE0BATEIbCKYIO
JESATEIBHOCTD

WHIUBHUIYaJIBHO U B TPYTIIE.

JIOTUKH, JEOYKTUBHBIX M  HMHIYKTHUBHBIX
YMO3aKJIIOUCHUH, YMOBAKITIOYEHU N o
AHAJIOTUH;

MIPOBOANTH CaMOCTOSATENIFHO JIOKA3aTEIbCTBA
MaTEMaTHYECKUX YTBEP)KICHUH (IpsIMBIE U OT

MIPOTUBHOTO), BHICTPAaNBATh APTYMEHTALHIO,
NIPUBOJUTh TPUMEPHl M  KOHTPIPHMEPHI,
00OCHOBBIBaTh COOCTBEHHBIC CYXJICHHS U
BBIBOJIBI;

BBEIOMpATh CIMOCOO pElICHUs Y4eOHOH 3amauu
(cpaBHHMBAaTH HECKOJBKO BApPHAHTOB PCIICHHS,
BEIOMpATh HauOOJiee MOAXOIAIIMNA C YYECTOM
CaMOCTOSTEIIFHO BBIJICIICHHBIX KPUTEPUCB).

2) 6a30BbIC UCCIIEOBATEILCKHAE JCHCTBYS:

HCIIOJB30BaTh BOIIPOCHI Kak
HCCIIEIOBATENECKUH  MHCTPYMEHT —IO3HAHMS,
(opMyIHpOBaTE  BOMPOCH, (PUKCHUpPYIOIINE
NPOTHBOpEYHE, TNPOOIeMy, YCTaHABIUBAThH
HUCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMeHTHPOBATh CBOIO ITO3UILIUI0, MHEHHE;

HPOBOJIUTH CAMOCTOSITENIHHO CIUIAHWPOBAHHBIN

IKCIICPUMEHT, uccleI0BaHNe no
YCTaHOBJICHHUIO ocoOeHHoCTel
MaTeMaTHYECKOr0 00BeKTa, SIBIICHHS,

Tporecca, BBIABICHUIO 3aBUCHMOCTEH MEXTY
00BEKTaMu, SBICHUSIMH, IPOLIECCAMH;
CaMOCTOATENFHO (HOPMYITHUPOBATH 0000IICHNUS
U BBIBOJBI IO Ppe3yJbTaTaM IIPOBEIECHHOTO
HaONMIONEHUS,  WCCIENOBaHMS,  OICHUBATH
JOCTOBEPHOCTh  MOJYYEHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 000OIIECHMIA;

HPOTHO3UPOBATH BO3MOXKHOE pasBuTHE
npolecca, a TAKKE BbIBUIATh MPEANOIOKEHHS
0 €ro Pa3BUTHU B HOBBIX YCIJIOBUSIX.

OK 02  Hcnomb3oBaTh
COBpEMEHHbBIE cpezcTBa
MOUCKA, aHanm3a u
HHTEPIPETALUH
nHpOpMAINH, u
nH(pOpMAIMOHHbIE
TEXHOJIOTUH JUIst
BBITIOJTHEHHS 3agaq
poeCCHOHATBHOMI
JIeATeNIbHOCTH;

OBnajzieHHe YHUBEPCATBHBIMHM TI03HABATEIHHBIMH
IEUCTBUSIMU:

3) pabota ¢ nHOpMAaIHEH:

BBIABILATh JeUINTH WHPOPMAINU, TAHHBIX,
HEOOXOIUMBIX JUII OTBETa Ha BONPOC W JUIA
pelIeHNs 3a1a49u;

BEIOMpaTh HMHGOPMAIMI0O M3 HCTOYHHKOB
Pa3IMYIHBIX THUIIOB, aHAITM3UPOBATh,
CHCTEMaTH3HpPOBAaTh M  HMHTEPIPETHPOBATH

UHOOpPMALMIO Pa3IMYHBIX BUAOB U (opM
NPEJICTaBIICHHS;

CTPYKTYpHpPOBaTh HH(OpMALINIO, TPECTABIISATH
ee B pasNMuHbIX (OpMax, WILTIOCTPUPOBATH

rpaduyecky;
— OLCHHWBATh HAJICKHOCTh HWHPOPMALNUH IO
CaMOCTOSTEITFHO c(hopMyITHPOBAHHBIM
KPUTEPHSIM.
6) TPyJIOBOTO BOCIIUTAHUS: OBajieHHe YHUBEPCAJIbHBIMH  PETYJISATHBHBIMU
OK 03 [IInanupoBate H ) TPY. N . y p pery
TOTOBHOCTH K TpYAay, JACHUCTBUSIMU:
peanu30BbBIBaThL )
0CO3HAHNE neHHoctu | 1. camoopraHu3anus:
cOoOCTBEHHOE
TPYIOTFOOUS, —  COCTaBIATH IUIAH, aJITOPUTM PELICHHs 33/1a4H,
npodeccruoHaIbHOE u 5 5
HHT! K WYHBIM - BbBIOUPATH 11 TICHU A YETOM
JIMYHOCTHOC pa3BUTHC, cpec pasi o pa croco pewe C6 y4ero
M 1II HNOHAJIbHON UM HXCs B u TBCHHBIX
e NPHHAMATENHCKYIO chepa podeccuoHanbHO CIOUWXCA  pecypeo cobcTBe
JESITEIPHOCTH, CBS3aHHBIM C BO3MOXKHOCTEH,
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JeATEILHOCTh B
npodeccroHabHOM  chepe,
UCIONIb30BaTh 3HAHHUSA MO
MpaBoBOW W  (PUHAHCOBOH
IrPaMOTHOCTH B pa3IUYHbBIX
KU3HEHHBIX CUTYalUsIX;

MaTeMaTHKOM u ee
TIPUIIOKCHHUSMH,
yMeHHE COBEpIIATh

OCO3HAHHBIN BEIOOp Oymymiei
po(ECCHN U PEaTn30BHIBATD

COOCTBEHHBIC  KH3HCHHBIC
TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTD K
MaTeMaTHYECKOMY
00pa3oBaHHIO u
€aM0o00pa30BaHHIO Ha

MPOTAKCHUU BCel JKHN3HHU,

—  apryMeHTHpOBaTh u KOPPEKTHPOBAThH
BapUaHTBhl pEUIEHUH C y4YeTOM HOBOWU
nHpOPMALUH.

2) CaMOKOHTPOJIb:

—  BIIAOCTh HaBBIKAMU MIO3HABATEIIEHON

pedieKkcuy Kak OCO3HAHHS COBEPIIaeMbIX
JEUCTBUI M MBICIUTENBHBIX IPOLIECCOB, HX
pe3ynbTaToB, BIIAJIETh crocobamu
CaMOTPOBEPKH, CAaMOKOHTPOJSl IMpolecca Hu
pe3ynbTaTta pelieHrs MaTeMaTHYecKon 3a1a4u;
— [peABHIETh TPYIHOCTH, KOTOPbIE MOTYT
BO3HHUKHYTh IIPH PELIEHUHM 3aJauyd, BHOCUTH

— TOTOBHOCTb K aKTHBHOMY KOPPEKTHBEHI B ICTEIBHOCTH HA OCHOBE HOBBIX
Y4acTHIO B penIeHnn 00CTOATENBCTB, JAHHBIX, HAHICHHBIX OIINOOK,
MIPaKTHYECKUX 3amaq BBIABIICHHBIX TPYAHOCTEH;
MaTeMaTHIECKOH —  OIICHMBATh COOTBETCTBHE pE3yibTaTa LEIH U
HaInpaBIICHHOCTH; YCIOBUSIM, OOBSICHATH IPUYMHBI JTOCTIKCHUS
I HE JOCTHXEHUS pe3yNIbTaToB
JeATeNIbHOCTH, HaXOAMTh OIIMOKY, [aBaTh
OIICHKY TIPHOOPETEHHOMY OIIBITY.
OK 04. D¢ddexTrBHO
. 8) LIEHHOCTH HAy4YHOTO OgnaneHue YHHBEpPCaJIbHBIMU
B3aUMO/ICHCTBOBATH U N
MIO3HAHMS: KOMMYHUKaTUBHBIMHU JICHCTBUSIMU:
paboTaTh B KOJIJIEKTUBE U
KOMAILIE: — cOpPMHUPOBAHHOCTE 1) obuienwue:
’ MHPOBO33PEHHS, —  BOCIPHHHUMAaTh U (OPMYIHPOBATD CYIKICHHS B
COOTBETCTBYIOIIIETO COOTBETCTBHM C YCIOBHUSMH M  IEISIMH
COBPEMEHHOMY YPOBHIO OOIIeHNs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh
pasBUTHAL HayKH{ u CBOIO TOYKY 3pPEHUSI B YCTHBIX M IINCHMEHHBIX

00IIeCTBEHHON IIPaKTHKH,
MOHMMaHUE MaTeMaTH4YeCKON
HayK{ KaK chepsl
YEJI0OBEUECKOMN eI TETLHOCTH,
9TallOB €€  Pa3BUTHUS U
3HAYUMOCTH [UISI Pa3BUTHUSA
UBWIN3AIIH,

OBJIAJICHUE SI3BIKOM
MaTeMaTHuKH u
MaTeMaTHYeCKON KyJIbTypOil

KaK CpEJICTBOM MO3HaHHMSA
MHpa,

TOTOBHOCTB  OCYIIECTBIISThH
MPOEKTHYIO u
UCCIIEI0BATEIbCKYIO
JIESITETIBHOCTD

WHAWBUIYAJIbHO U B ITPYIIIIC.

TEKCTaX, aBaTh MOSICHEHUS 110 X0y PEIICHHS
3aja4d,  KOMMEHTHUPOBATh  [OJYYCHHBIN
pe3yJnbTar;

— B Xome OOCYXIEHHs 3a1aBaTh BOIPOCHI IO
CYIIIECTBY OOCYXXIaeMOH TEeMBI, MPOOJIEMBI,
peumaeMoi  3a1ay, BbICKA3bIBaTh  HUJIEH,
HalleJICHHbIE Ha MTOUCK PpelIeHus,
COIOCTABJIATH CBOHM CYXICHHSI C CYXKICHUSIMU
JPYrUX YJYaCTHUKOB JUANora, 00HapyXHUBaTh
pas3yiuyuue U CXOJCTBO MO3UIHIA, B KOPPEKTHOM
dbopme GopMyIHpOBaTH PA3HOIIACHUS, CBOU

BO3paKCHHS;
—  TPEICTaBIATh PE3yNbTATHl PELICHUS 3aqadyH,
9KCIIEPUMEHTa,  HCCICJOBAHUS,  IIPOCKTa,
CaMOCTOSTENIFHO BBIOMPATH ¢dopmar

BBICTYIIJICHUS C YYETOM 3ajjad MPE3CHTAlluU U
0COOEHHOCTEH ayTUTOPHH.

2) COBMECTHas ACATEIFHOCTb:

— T[IOHUMAaTh W HWCIOJIb30BaTh IPEUMYILECTBA
KOMaH/JHOW ¥ WHIMBHUAYaJbHOM paboThHl mpu
pemeHny y4eOHBIX 33j1a4, NMPUHUMATh LENb
COBMECTHOI  JIeATENIbHOCTH,  IIAHUPOBATH
OpTaHM3aIHIO COBMECTHOH paboTsl,
pacrpeaenats Buabl paboT, JOroBapHBATHCS,
o0CyXIaTh TIPOIECC M pe3yinbTaT padoThI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

— y4acTBOBaTh B TPYMIOBBIX (hopMax pabOTHI
(oOcyxnaenus, OOMEH MHEHWH, '"MO3roBbBIE
ITYpMBI" W WHBIE), BBINOJHATH CBOIO YacTh
paboThl M KOOPAMHUPOBATH CBOU JIECHCTBHS C
JIPYrUMH  4JIeHaMH KOMaH/bl, OIICHUBATh
Ka4eCTBO CBOET0 BKJIa/1a B OO MPOAYKT MO
KPHUTEPUSIM, c(OpMyIHPOBAHHBIM
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Osnagenne

YYACTHUKAMU B3aUMOICUCTBHSL.
YHHUBEPCATIBHBIMI  PETYISATHBHBIMH

IEUCTBUSIMU:
3) npuHATHA ce0s U APYTUX:

MIOHUMAaTh W HCIOJIb30BATh IPEUMYILECTBA
KOMaHIHOW W WHAWBHAYAIbHOH paboOTHI mpH
pemeHny y4eOHBIX 3a1ad,

MPUHUMATh IeJIb COBMECTHOM JESTENbHOCTH,

IUIAHUPOBAaTh ~ OPTraHU3alMI0  COBMECTHOM
paboThl,  pacmpenensiTb ~ BUIBl  palor,
JIOTOBAapHUBAThCH,

00CYX/aTh TPOLECC H PE3yibTaT PabOTHI,
0000111aTh MHEHHS HECKOJIBKUX JIFOJEH;
y9acTBOBaTh B TPYMIIOBBIX (GOpMax pabOTHI
(oOcyxneHms, oOMeH MHEHHWH, '"MO3TOBBIE
IITYpMBI" U UHEIE),

BBIIIOJIHATH ~ CBOKO  4acTh  paboTl U
KOOPJIMHUPOBATh CBOW JCHCTBUSI C JPYTUMH
YJICHaAMH KOMaH/bI,

OIICHMBATh KaueCTBO CBOErO BKJIajga B OOIIMIA
MPOJYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y‘-IaCTHI/IKaMI/I B3aHMO}1€I7[CTBPI§I.

OK 05. OcyuiecTBiaTh
YCTHYIO H TUCEMEHHYIO
KOMMYHHUKAIIHIO Ha
TrOCYIapCTBCHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4EeTOM 0COOCHHOCTEH
COIUAILHOTO U
KyJbTYPHOTO KOHTEKCTA,

OK 06. ITposiBnATH
IpaXI1aHCKO-
MaTPUOTUYECKYIO MO3ULHIO,
JEMOHCTPHPOBATh
OCO3HAHHOE MOBEICHUE Ha
OCHOBE TPaIULMOHHBIX
POCCUICKHX TyXOBHO-
HPABCTBEHHBIX LIEHHOCTEH, B
TOM YHCJIE C YYETOM
rapMOHU3aLUU
MEXXHAllMOHAIbHBIX U
MEXPEIUTHO3HBIX
OTHOUICHWUH, IPUMEHATh
CTaHAapThI
AHTUKOPPYILUOHHOIO
IIOBEACHHS;

1) rpakJaHCKOTO BOCIIUTAHHUS:

2)

c(hOpPMHUPOBAHHOCTH
TpaxIaHCKOU TIO3HIIHN
oOyugarorerocs Kak
aKTUBHOTO U OTBETCTBEHHOTO
qJIeHa poccHuiicKoro
o01ecTBa,

TIpeCcTaBICHUE 0
MaTeMaTHYSCKUX OCHOBax
(bYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYD,
SIBJICHUM,

MpOIEeIyP rpa)IaHCKOTO

obmrecTBa (BBIOOPHI, OIPOCHI

H Ipyroe),

YMEHHUE B3aMOACHCTBOBATH C

COLMATbHBIMU HHCTUTYTAMH B

COOTBETCTBUU C HX

(YHKIMAMU B HA3HAYCHUEM;
MaTPUOTHYECKOTO

BOCIIMTAaHMUSA .

c(hopMHPOBAaHHOCTH
poccuiickon IpaKIaHCKOH
UACHTUYHOCTH,

YB&XKEHUS K MPOLUIOMY |
HACTOSIILEMY poccuiickoit
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MaTEeMAaTHUKH,
LICHHOCTHOC OTHOIICHUE K
JOCTUKEHUSIM  POCCHMCKHUX
MaTE€MaTHUKOB M POCCUMCKON
MaTEeMaTHYSCKOM IIKOJIBI,
HCIIOJI30BaHKE 9THX
IOCTHIKEHUH B JPYTUX
HayKax, TEXHOJOTHAX, Chepax
SKOHOMUKH;

3) TyXOBHO-HPaBCTBEHHOT'O

BOCIIUTaHUSA:

— OCO3HaHHE JTYXOBHBIX
LIEHHOCTE! POCCHIICKOTO
Hapoja,

— c(hOpMHPOBAHHOCTH
HPaBCTBEHHOTO CO3HaHM,
THIECKOTO MIOBEACHMA,

CBSA3aHHOI'O C NPAaKTUYECKUM
NPUMEHEHUEM  JIOCTHKEHUU
HayKMu U  JeATEIbHOCTHIO
Y4EHOrO,

OCO3HaHWE JTUYHOIO BKJIajJa B
IIOCTPOCHUE YCTOMYUBOIO
Oymy1mero;

OK 07. ConelicTBOBaTh
COXpaHEHHIO OKPYXKaIOIIeH
cpensl,
pecypcocOepekeHuIO,
MIPUMEHSATH 3HaHHSA 00
W3MEHEHHUH KIIuMara,
NIPUHLIUTIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3()(PEKTHBHO
JIEICTBOBATH B
Ype3BBIYANHHBIX CUTYALUSX;

7) OKOJOIrH4€CKOIr0o BOCIIMTAHUA:

— c(hOpMHPOBaHHOCTH

JKOJIOTHYCCKOU
KYJBTYPHI,
IMOHUMAaHHE
BIIMSIHUS
COIMANTbHO-
SKOHOMHYECKHUX
MPOIIECCOB Ha
COCTOSIHUE
IIPUPOIHOU U
COLMAITBHON CPEJIbI,
OCO3HAHUE
r1100aIbHOTO
xapakTepa
JKOJIOTHYECKUX
mpobiem,
OpHUEHTAIHS Ha
MPUMEHEHHUE
MaTeMaTHUYECKUX
3HAHUK s
peleHus 3aaad B
obnactu
OKpy’Karomen
cpenpl,
IJIaHUPOBaHUE
MOCTYIIKOB i
OIICHKH X
BO3MOXKHBIX
MHOCJIEACTBUHA  JJIS
OKpYy Karouiei
Cpenbl;

OK 08. Mcnonp30oBaTh
cpencTBa (pU3HIECKOI
KYJBTYPHBI JJIsl COXPaHEHUS

4) 5CTETUYECKOTO BOCTIUTAHUS:

OCTCTUYCCKOC OTHOIICHUC K
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" YKPCIUICHUA 310POBbLA B Mupy, BKJIrO4as OCTCTUKY

mpouecce MaTeMaTHIECKUX
po¢eCCHOHATBHOM 3aKOHOMEPHOCTEH, OOBEKTOB,
JEATETbHOCTH 1 3azad, peLICHUH,
MOAJIEPIKAHUS paccyKaeHUH,

HEe00X0JMMOr0 YPOBHS — BOCIIPHUMYHBOCTb K
¢busmIecKoi MaTeMaTHYECKUM  acIIeKTaM
MIOJIrOTOBJIEHHOCTH; Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) ¢u3nUecKoro BOCIUTAHUS:

— copMHpPOBAaHHOCTb yYMEHUS
NIPUMEHATh MaTeMaTH4ecKue
3HAHMSA B MHTEpecax
3I0pOBOrO M 0€30MacHOro
o0paza XKH3HH,

— OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0pPOBBIO (310pOBOE
NIUTaHue, cOATaHCUPOBAHHBIN
PSKUM 3aHATHH M OTObBIXA,
peryssipHas ¢busnueckas
aKTHBHOCTB),

— (Qusnyeckoe
COBEPIICHCTBOBaHHE npu
3aHATHUAX CIIOPTUBHO-
03/I0POBUTENILHOM
JeATEbHOCTBIO;

IIpeameTHbIe pe3yabTarhl ocBOeHUs YueOHOro npeamera OYIIn.03 Maremaruka:

1) BnameHue MeTOAaMM JOKa3aTENIbCTB, aJrOPUTMaMM pELIEHUs 3a7ad; yMEHHe
(bopMynHpOBaTh OIPEEIICHUS, AKCHOMbI U TEOPEMBI, IPUMEHATh UX, IPOBOJIUTH JI0Ka3aTeIbHbIE
paccyXAeHHsl B X0J1€ PELICHUs 3a/1a4;

2) yMeHue OIepupoBaTh MOHATUSAMH: CTENEHb YHWCIA, JIorapudm uyucia; ymeHue
BBIMIOJHATh BBIUMCJICHHE 3HAUY€HUH U MpeoOpa3oBaHMsI BBIPAKEHUH CO CTEHEHSIMH U
Jorapudpmamu, npeodpazoBaHusl IPOOHO-pAllMOHATIBHBIX BBIPAXKEHUH;

3) yMeHue onepupoBaTh MOHATUSAMU: PALlMOHAJIbHBIE, HPPALIMOHAIbHBIE, I0Ka3aTeIbHBbIE,
CTETIeHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHue onepupoBaTh MOHATHIAMM: (QYHKIUS, HENpepbIBHAs (QyHKIMS, IPOU3BOAHAS,
nepBooOpasHas, OMNpeAETICHHbIM HMHTErpayl; yMeHHEe HaXOJUTh IMPOU3BOJHBIE 3JIEMEHTapHBIX
(GyHKIMH, UCIIONIb3YSl CIIPABOYHBIE MaTepUalbl; UCCIEA0BATh B MPOCTEHIINX Clydasx QYHKIHUU
Ha MOHOTOHHOCTb, HAXOUTh HAUOOJbIINE U HAUMEHbIIINE 3HaUeHUs QYHKIMIA; CTPOUTH rpaduku
MHOTOYJIEHOB C HCIOJb30BAaHUMEM almapaTa MaTeMaTHYEeCKOro aHalinu3a; I[PUMEHSTh
IIPOU3BOJHYIO IIPHU PELLEHUH 3a/1a4 Ha JIBUKEHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7jaun
Ha HauOOJIbILINE U HaUMEHBIIINE 3HaUeHUs!, Ha HaX0X/IEHHUE TyTH, CKOPOCTH U YCKOPEHUS;

5) yMeHue onepupoBaTh MOHATUSAMU: pallMOHaNbHAs (YHKIMS, TOKa3aTeabHas GyHKIN,
cTenieHHast GyHKIuS, Jorapugmuueckas GyHKIUS, TPUTOHOMETpHUecKue (yHKIMH, 0oOpaTHbIE
(GyHKLIMU; YMEHHE CTpPOUTh IpauKd HM3YYEHHBIX (YHKIUH, HCIONB30BaTh TpadUKu IpH
M3YYEHUHU MPOLECCOB U 3aBUCUMOCTEH, IPU PEIIeHUH 3a7ayd U3 IPYruX y4eOHBIX NMPEAMETOB U
3a[a4 U3 pealbHOM KU3HH; BEIpaXaTh (POpMYIaMH 3aBUCUMOCTH MEX1y BeJTMUYNHAMM;

6) yMeHHe pelnlaTh TeKCTOBbIE 337jaul Pa3HbIX TUIOB (B TOM YHUCJIE€ HA MPOLEHTHI, TOJIU U
YacTH, Ha JBUKEHUE, padoTy, CTOMMOCTh TOBapOB W YCIYI, HaJOTH, 3aJadyd M3 00JacTu
yIOpaBiIeHUS JHUYHBIMM M CEMEWHbIMH (UHAHCAMM); COCTABIIATH BBIPAKEHUS, YpPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 33J1a4H, UCCIIEI0BATh IIOJyYEHHOE PEICHUE U OLIEHUBATh
MPaBI0N0I00HOCTH PE3yJIbTAaTOB;

7) yMeHue onepupoBaTh MOHATUSAMU: cpesiHee apuMeTHuecKoe, MeJuana, HanooIbIIee U
HauMEHbIlIee 3HAYEeHMsI, pa3Max, JUCIEepCHs, CTaHJApTHOE OTKJIOHEHHE YHUCIOBOTO Habopa;
yYMEHUE U3BJIEKaTb, HMHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYIO B TaOIMIax, Ha
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nuarpaMmax, rpaukax, OTpakarollylo CBOMCTBA peabHBIX IPOIIECCOB U SIBICHUHN; IPECTABIIATh
MH(POPMALIMIO C MOMOILBIO TAaOJIUIl U JTUarpaMM; UCCIIEA0BaTh CTaTUCTUYECKHE JTaHHBIC, B TOM
qHCIIe ¢ MPUMEHEHUEM Irpa)udeCKUX METOJIOB U AJIEKTPOHHBIX CPEJICTB;

8) yMmeHue onepupoBaTh IOHSTUSAMH: CIY4YalHBIM ONBIT M CilIyd4ailHOE COOBITHE,
BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOATHOCTH C HCIOJIB30BAHUEM
rpau4ecKux METOJI0B; IPUMEHATh (QOPMYJBbl CIOXKEHHS M YMHOXKEHUS BEpOSTHOCTEH,
KOMOMHATOpHBIE (akThl U (HOPMYJIBI MIPH PELICHUH 3aJa4; OICHUBATh BEPOSTHOCTH PEAbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMHM BEJIMYMHAMU; YMEHUE NPUBOUTH IIPUMEPHI MTPOSABICHUSA
3aKoHa OOJIBIIMX YMCET B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

9) ymeHue omnepupoBaThb HOHATUSAMM: TOYKA, IpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
JBYTpaHHbIN yroJl, CKpELUBaIOIIMECs IPSMBbIE, TAPAIIIEIIBHOCTD U EPIEHIUKYIIIPHOCTD MPSAMBbIX
U IUIOCKOCTEH, Yroja MEXIy MpAMBIMH, Yrojl MEXAY HPSIMOW M IUIOCKOCTBIO, YrOjd MEXIy
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKHU /10 IUIOCKOCTH, PACCTOSIHUE MEXY MPSMBIMH, PACCTOSTHUE
MEXy IUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh [IPU PELICHUHU 3ajau U3yUCHHbIE (DAKTHI U TEOPEMBbI
IUTAHUMETPHUM; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIEr0 MUPa;

10) ymeHnue omepupoBaTh MOHATUSAMHU: MHOIOI'DAaHHHMK, CEYEHHE MHOIOI'paHHHKA, KYO,
napaieNienuIe ], pu3Ma, TupaMmuia, Gurypa u moBepXHOCTh BPALCHUS, IIHJIMH/IP, KOHYC, 1Iap,
chepa, ceueHus (UIrypbl BpalleHUs, IUIOCKOCTb, Kacaromiascs chepbl, LUIMHIPA, KOHYCa,
IUTOIIAAbh TOBEPXHOCTH MUPAMU/IBI, TIPU3MBI, KOHYCA, IMIMHAPA, TUIOMAab cepsl, 00beM Kyoa,
IIPSIMOYTOJIBHOTO IapajljiesIenuIeaa, NMUpaMuabl, IPU3Mbl, LUIMHAPA, KOHYCa, I1apa; YMEHHE
n300paxkaTb MHOTOTPAHHUKU U IOBEPXHOCTU BPAIICHMS, UX CEYEHMsI OT PYKH, C MOMOLIbIO
YEpPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE DAcllO3HAaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATDH MTPABUJIbHBIE MHOTOIPAaHHUKY;

11) ymenue onepupoBath MOHATUAMU: JIBUXKEHUE B IPOCTPAHCTBE, 0JI00HBIE (PUTYpPHI B
IPOCTPAHCTBE; UCIOJIB30BATH OTHOIIECHHE TUTOIIA/ICH TOBEPXHOCTEH M 00HEMOB OJOOHBIX (PHUTYP
IIPY PELICHUN 3a/]a4;

12) ymeHHE BBIUUCIATH T€OMETPUUYECKUE BEIWYUHBI ([JIMHA, YTOJ, IUIOIIAa/lb, 00BEM,
IUIOIAb TOBEPXHOCTH), UCIIOJIB3Ys U3yUeHHBbIE (POPMYIIBI U METOMBI;

13) ymeHue onepupoBaTh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPIMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJISIPHOE MPOU3BEIECHHE, YTOJl MEKYy BEKTOPAMHU, CYMMa
BEKTOPOB, IPOU3BEIECHUE BEKTOpAa Ha YHCIIO; HAXOAWTh C MOMOUIbI0 H3YYEHHBIX (opmyin
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKAY ABYMs TOUKaMHU;

14) ymenue BbIOMpaTh MOAXONALIMM W3YYEHHBI METON JJsi pelIeHUs 3ajJayu,
pacrio3HaBaTh MareMaTuyeckue (akTbl MW MaTeMaTH4YeCKHe MOJINM B NPUPOAHBIX U
OOLIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE; YMEHHE MPHUBOJUTH MPUMEPHl MaTEMAaTUUYECKUX
OTKPBITUH POCCUICKON U MUPOBOM MaTEMAaTHUYECKOW HAYKH.

15) ymeHue omepupoBaTh MOHATUSMHU: ONPEIEIIEHHE, aKChOMa, TEOpeMa, CIENICTBUE,
CBOWCTBO, MPU3HAK, 0KA3aTeIbCTBO, PAaBHOCHIIbHBIE (DOPMYIUPOBKU; YMEHUE (HOPMYIUPOBATH
oOpaTHOE€ U MPOTHUBOIOJOKHOE YTBEP)KJIEHUE, NPUBOJUTH NPUMEPHl U KOHTPIPUMEPHI,
MCII0JIb30BaTh METOJ MaTEMaTUYECKON MHAYKIIMH; IIPOBOIUTD 10Ka3aTEIbHBIE PACCYKIACHUS IIPU
pelIeHnN 3aj1a4, OLIEHUBATh JIOTMUECKYIO TPABHIIBHOCTD PACCYXIACHUM;

16) ymeHue omepHpoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO, OIEpAllUU HaJ
MHOKECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JUisl ONHCaHUus
peasbHBIX MPOLIECCOB U SABICHUNA M IMPH pEIIeHUH 33734, B TOM YHCJIE M3 APYIHX Y4eOHBIX
MPEIMETOB;

17) ymenue omnepupoBaTh MOHATUSMHU: rpad, CBA3HBIM Tpad, aepeBo, UKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaThb U OMMCHIBATh Tpadbl pazIUYHBIMU CIIOCOOaMH; HCIOIB30BaTh
rpadsl IpU peLIeHUH 33a4;

18) ymeHue cBOOOJHO ONEpUpOBaTh MOHATUSMHU: COYETAHUE, MEPEeCTaHOBKAa, YHCIO
COYeTaHUi, YMCII0 NePeCcTaHOBOK; OMHOM HpI0TOHA; yMeHUE IPUMEHATh KOMOMHATOPHBIE (haKThI
U pacCyKIEHUS ISl peleHus 3a1a4;

19) ymeHue onepupoBaTh MOHATHUAMHU: HATypaJlbHOE YMCIIO, LI€J0€ YUCIIO, OCTATOK IO
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MOJYJII0, PallMOHAIBFHOE YHCIIO, MPPALMOHAIBHOE YHCIO, MHOXKECTBA HATYpPAIbHBIX, LEJBIX,
paLlMOHATIBHBIX, JACHCTBUTEIBHBIX 4YHCEN; YMEHHME HCIOJIb30BaTh NPU3HAKU JAEIMMOCTH,
HaMMEHBIINN OOLIHIA 1eUTENb U HAMMEHbIIIee 00IIee KpaTHOE, aIrOpUTM EBKIINIa TP pelieHnn
3ajjay; 3HAKOMCTBO C Pa3JIM4YHbIMU O3ULIMOHHBIMU CUCTEMAaMHU CUUCIICHUS;

20) ymenue cBoOOIHO ONIEPUPOBATH MOHATUAMU: CTEIICHb C LIEJIBIM ITOKa3aTeeM, KOPEHb
HaTypaJbHOH CTENEHM, CTENEHb C PAlMOHAIBHBIM IOKa3aTesleM, CTENEeHb C JeHCTBUTEIbHBIM
(BeliecTBEHHBIM) IOKa3aTeNeM, JIoTapu(mM 4ncia, CHHYC, KOCUHYC UM TAHTE€HC MPOU3BOJIBHOTO
LV (IER

21) ymeHue omnepupoBaTh MOHSATUSMU: TOXKIECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHMUE,
ypaBHEHHME, HEPaBEHCTBO, CHCTEMa YpPaBHEHHUH W HEPaBEHCTB, PaBHOCHUJIBHOCTb YPAaBHEHUI,
HEPAaBEHCTB M CHCTEM, palMOHAJbHbIE, HWPPALMOHAIIBHBIE, I10Ka3aTelIbHbIE, CTECICHHBIE,
JorapupMuUecKue, TPUrOHOMETPUUYECKUE YPAaBHEHUS, HEPABEHCTBA M CUCTEMbI; YMEHHUE PEIIaTh
YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO PA3JIMYHBIX MPHEMOB; PEIIaTh ypaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C IapaMEeTPOM; NPUMEHSTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI JJIs
pelIeHUs MaTeMaTHUeCKUX 3a/1a4 U 33/1a4 U3 Pa3InYHbIX 00J1acTe HAyKU U PeaIbHOM KHU3HH;

22) ymeHue cBOOOJHO OMEepUpoOBaTh MOHATUAMU: Tpaduk GyHKIUU, oOpaTHas QyHKIIUA,
KOMIO3UIUs (QyHKIWN, JTUHEHHAs (QYHKIUSA, KBaapaTHyHas (YHKLUsS, CTETIEHHass (QYHKIUS C
LEeNbIM IOKa3aTejleM, TpPUTOHOMETpUYeckre (YHKIMM, OOpaTHblEé TPUTOHOMETPUUECKUE
¢GyHKIMY, TTOKa3aTeNbHas U Jorapupmuueckas QyHKIUN; YMEHHE CTPOUTH TpapuKu (yHKIUH,
BBITNIOJHATH MpeoOpa3oBaHus rpaduKoB GyHKITHIA;

23) yMEHHE HCIIOJIb30BaTh rpaduKu GYHKIIUN TS H3yYSHUS TIPOIECCOB H 3aBUCUMOCTEH
OpU PEUIeHHH 3a7ad M3 JPYTHX Y4eOHBIX IPEIMETOB M W3 pealbHOW >KU3HM; BbIPAXKaTh
(dopMyTaMu 3aBUCIMOCTH MEX]Ty BETHUYNHAMU;

24) ymeHue cBOOOJHO ONEPUPOBATh MOHATUAMHU: YETHOCTh (DYHKIMH, NEPUOJUYHOCTH
(GyHKIMU, OrpaHUYEHHOCTh (YHKIWH, MOHOTOHHOCTH (DYHKIUH, SKCTpeMyM (QYHKIUH,
HauOoJplllee M HaWMEHblee 3HaueHWs (YHKIUM Ha TMPOMEXKYTKE; yMEHHE IPOBOAUTH
ucciie[oBaHue (QyHKIINU;

25) yMeHHe HUCNOIb30BaTh CBOMCTBA U rpaduku (QYHKIUN Ui pelIeHus ypaBHEHHI,
HEPaBEHCTB M 3aJady C IapaMeTpaMM; M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
pelleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

26) ymeHue cBOOOJHO OMEPUPOBATH MOHITHSAMU: MTOCIIEI0BATEILHOCTD, apru(pMETHIECKAS
nporpeccusi, TeOMeTpHuYecKass Iporpeccus, OECKOHEYHO YyObIBalomias TIeoMeTpHuYecKas
IIPOrpeccusi; yMEHHE 3a/1aBaTh MOCIE0BATEIbHOCTH, B TOM YHCJE C IMOMOILBIO PEKYPPEHTHBIX
bopmyu;

27) ymMeHHe ONepupoBaTh MOHATUSMU: HENPEPHIBHOCTh (YHKIIMH, aCUMIITOTHI rpaduka
¢GyHKLIMU, TiepBas U BTOpas MPOM3BOJAHAS (PYHKIUHU, T€OMETPUUYECKHH M (PU3HUECKUil cMbICT
IIPOM3BOIHOM, IEPBOOOPA3HAas, OTIPeIeIEHHBI HHTETPAT, yMEHHE HAXOUTh ACHMITOTHI rpaduka
(GYHKLIUHU; yMEHUE BBIYMCIATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOIO U KOMIIO3UIUH
(GyHKIMHI, HAXOIUTh YpaBHEHHE KacaTeabHOU K rpaduky GyHKIUU;

28) yMeHHe UCIOIb30BATh IPOU3BOIHYIO JUISl MCCIeI0BaHUs (DYHKIIMM, U1 HAX0XKJICHHS
HAWTYYIIIero peleHus B MPUKIIAIHBIX, B TOM YHCJIE COMUATBHO-YKOHOMUYECKUAX U (PH3HUECKUX
3ajadax, Ui ONpPENeNeHUs CKOPOCTH U YCKOPEHUs; HaXOJUTh IUJIOMIATM U 00BeMBbl (GUTYp C
MIOMOIIIFI0 MHTETpaia; MPUBOIUTH MPUMEPHl MAaTEeMaTHYECKOTO MOJICIUPOBAHUS C TIOMOIIBIO
TuddepeHIMaIbHbIX YpaBHEHUH];

29) yMeHue onepupoBaTh MOHIATHSIMHU: KOMIUIEKCHOE YHCIIO, COTPSKEHHBIC KOMILICKCHBIE
4uciaa, MOJYIb W apryMEHT KOMIUIEKCHOTO 4YHcia, (GopMa 3aluCH KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TpUTOHOMETpUYecKas U  aireOpamyeckas); yMeTb  IPOU3BOIUTH
apupMeTHUecKue ACUCTBUSA ¢ KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPHI UCIIOIb30BAHUS
KOMIIJIEKCHBIX YHCET;

30 ymeHue cBOOOJHO ONEpUpPOBaTh MOHATHAMM: cpelHee apupMeTHyecKoe, MeauaHa,
HauOoJsblllee U HaMMEHbIee 3HAueHUs, pa3Max, JUCHEPCHUs, CTaHJapTHOE OTKIOHEHHE s
ONKCAHMsI YHMCIIOBBIX JaHHBIX; YMEHUE MCCIIEIOBAaTh CTaTUCTUYECKHE JAHHBIE, B TOM YHCIE C
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OpUMEHEHHEM TpapUUecKuX METOJOB M 3JIEKTPOHHBIX CPEACTB; TIpadUUecKu HCCIEI0BaTh
COBMECTHBIE HA0JIIOJICHHS C TIOMOLIbIO IUarpaMM pacCeuBaHMsI U JIMHEIHOH perpeccuy;

31) yMeHue HAXOIUTh BEPOSTHOCTH COOBITHIA C UCIIOIB30BAaHUEM IPaPUUIECKUX METOJOB;
IOPUMEHATh Ul pelIeHus 3a1a4 (OpMyJibl CIOKEHUS U YMHOXKEHMsI BEPOSATHOCTEH, Gopmyiy
NOJTHOM BeposiTHOCTH, (opmyiny bepHymnmn, komOuHaTOpHBIE (AaKTBI U (HOPMYIIBI; OICHUBATH
BEPOSITHOCTH pEalIbHBbIX COOBITUH; yMEHHE OIEepUpOBaTh IOHATHAMM: ClIydailHas BEJIMYMHA,
pacnpezieieHue BEPOSATHOCTEH, MaTeMaTU4YECKOE O)KHMJAHUE, JUCIEepCHs U CTaHJapTHOE
OTKJIOHEHHUE CIy4alHO! BeNWYMHBIL, (YHKIMM paclpelesieHUus] M IUIOTHOCTH PAaBHOMEPHOIO,
[I0KA3aTeIbHOIO0 U HOPMAaJIbHOTO PACHpPENEICHUN; YMEHUE UCIOIb30BaTh CBOMCTBA U3YyYEHHBIX
pacripeiesIeHuil Il peleHus 3a1a4; 3HaKOMCTBO € MOHATUSAMU: 3aKOH OOJIbIINX YUCET, METO/IbI
BBIOOPOYHBIX UCCIIE0OBAHUH; YMEHHE IPUBOAUTH IPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOAHBIX U OOLIECTBEHHBIX SIBICHUIX;

32) ymenue CcBOOOJHO OIEPUPOBATH MOHATUSMU: TOUYKa, MpsMasi, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JydY, IUIOCKMH yroj, JBYIpaHHBIA Yrosl, TpeXIpaHHBIA Yrou,
IepeceKaloIIrecs, MapauielbHble M CKPEUIMBAIOUIMECS IpsMble, MapalIeIbHOCTh U
HEPHEHIUKYJIAPHOCTb MPSAMBIX U IJIOCKOCTEH, Yroi MEXIY MPsIMBIMH, YroJd MEXAY MpsIMON U
IUIOCKOCTBIO, YIOJ MEXK/Y IJIOCKOCTSIMU; YMEHHUE UCIIOJIb30BaTh IIPU PEILICHUY 3a7a4 U3Y4YEHHbIE
(bakThl U TEOPEMBI IIJITAHUMETPUH; YMEHHE OLICHUBATh Pa3Mepbl 00BEKTOB B OKPYKAIOLIEM MHUPE;
YMEHHE ONEepPUPOBATh NOHATHUSMH: MHOTOTPAaHHHK, CEUEHHE MHOTOTPAaHHHMKA, MPABUIIBHBINA
MHOI'OT'paHHMK, MIPU3Ma, TUpaMuaa, GUrypa U NOBEPXHOCTh BpallleHUs, LMJIMHAP, KOHYC, 11ap,
cepa, pa3BepTKa MOBEPXHOCTH, CEUYEHMsI KOHyca W LWIMHJpA, NapajuleJbHble OCH WJIU
OCHOBAHHIO, CEUEHHME lIapa, IUIOCKOCTb, Kacaromascs cdepsl, LMIMHIpA, KOHYCa; yMEHUE
CTPOWUTH CEYEHHWE MHOTOTpAaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (UTYPBl M TIOBEPXHOCTH
BpALLEHUs, UX CEYEHUS, B TOM UYHUCIIE C MOMOIIBIO JIEKTPOHHBIX CPEJCTB; YMEHHE NPUMEHAThH
CBOWCTBA TEOMETPUUYECKUX (DUTYp, CAMOCTOSATENEHO (POPMYIMPOBATH OINPEICIICHUS U3y4aeMbIX
¢buryp, BbIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX F€OMETPUYECKUX (UTYp, OOOCHOBHIBATD
WINA ONPOBEPrarh WX; yMEHHE MPOBOAMTH KiaccH(puKanuio GUryp mo pa3jimyHbIM IpPU3HAKAM,
BBITOJIHATH HEOOXOMMBIE JOMOTHUTEIbHbBIE TOCTPOCHHUS;

33) ymeHue cBOOOJHO ONEpUPOBATH MOHATUSAMU: IUIOMIAJb (GUIYpHI, 00beM (UTYpBHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOUKH JI0 IIIOCKOCTH, PACCTOSIHUE MEXTy MPSIMBIMH, PACCTOSHUE
MEXy TUIOCKOCTSIMH, TUIOIIAAb CQephl, TUIOMAAb OBEPXHOCTH MUPAMUIBI, MPU3MBI, KOHYCA,
WIMHAPa, 00beM Ky0a, IPSMOYTOJILHOTO MapajuieNienunesia, MupaMuabl, TPU3Mbl, [HIUHIPA,
KOHYCa, 11apa; yMEHUE HaXOUTh OTHOIIIEHHE 00bEMOB MOA00HBIX PUTYD;

34) ymenue cBOOOJHO ONEPUPOBATH MOHATHAMM: JIBUXKEHHUE, MapajUlelbHBIA HepeHoc,
CUMMETpHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, IIpeoOpazoBaHue 1Moao0usi, nogo0HbIe
Gurypel; yMeHue pacro3HaBaTb paBHbIE U MOAOOHbIE (UIYpBI, B TOM YHCIE B IPHUPOJE,
UCKYCCTBE, apXHUTEKType; YMEHHE HCIIOIb30BaTh T'€OMETPUUYECKHE OTHOIICHHS, HaXOIHUTh
reoMeTpUYECcKre BEUYMHBI (JJIMHA, YTroJl, IUIOMaab, 00bEeM) MpH pelIeHUH 3ajad U3 JAPYrux
y4eOHBIX IPEMETOB U U3 PEATBHOM KU3HH,

35) ymenue cBOOOJHO ONEPUPOBATH MOHATHUAMU: MPSMOYrOJbHAs CHCTEMa KOOpAMHAT,
BEKTOpP, KOOPIWHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB, MMPOU3BEICHIE BEKTOPa Ha
YHCII0, PA3NIOKEHHE BEKTOpa Mo 0a3ucy, CKaIspHOE NMPOU3BEICHHE, BEKTOPHOE MPOU3BEJICHHE,
yroll MEXIYy BEKTOpPaMH; yYMEHHE HCIOIb30BaTh BEKTOPHBIH W KOOPIWHATHBIA METOA ISt
pelIeHs TeOMeTPUYECKHX 3aJ1ad U 3aJ1au APYTruX Y4eOHBIX MPEIMETOB; ONIEPUPOBATH MOHATHIMU:
Matpuia 2 x 2 1 3 X 3, OIpeAeInTeNb MaTPULbL, FEOMETPUUYECKHUM CMBICI OIPEIETUTENS;

36) ymMeHHE MOJENUpPOBaTh pealibHble CUTYallMM Ha S3bIKE MAaTEMaTHKH; COCTaBIIAThH
BBIDOKEHUS, YPAaBHEHHWS, HEPAaBEHCTBA M HMX CHCTEMBI II0 YCJIOBHIO 3a/Ia4M, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIENIM C MCIIOJIb30BAaHUEM afmmapara anreOpbl, HHTEPIPETUPOBATh MOJIy4YEHHBII
pe3ysbTaT; CTPOUTH MATEMAaTHIECKHE MOJIEIH C TIOMOIIIBIO TEOMETPHUYECKUX TIOHSATHIA ¥ BETHUYHH,
peliaTth CBsI3aHHBIE C HHUMH IPAKTHMYECKHE 33Ja4M; COCTABJIATH BEPOATHOCTHYIO MOJAENb U
UHTEPIPETHPOBATh TOJYYSHHBIN pE3yibTaT; pemaTh NPUKIAJHbIE 33Ja4d  CpPEeACTBaMHU
MaTeMaTHYeCKOr0 aHaJI13a, B TOM YHCIIE COLUAIbHO-I)KOHOMHUYECKOTO M (PU3UUECKOT0 XapaKTepa;
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37) yMeHue BBIOMPATH MOAXOASIIUN METOT TS PEIICHHS 3a]]a91; TOHUMaHUE 3HAYMMOCTH
MaTeMaTUKd B HW3YYEHHHM MPHUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB U SIBJICHUI; yMEHHE
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKW B HMCKYCCTBE, YMEHHE IMPUBOIUTH MPUMEPHI
MaTeMaTUYECKUX OTKPHITUH POCCUHUCKON M MUPOBOM MAaTeMaTHYECKON HAyKH.

3. COAEPXKAHUE YYEBHOI'O IPEJIMETA OVIII.03 MATEMATHUKA
(YIT'JIIYBJIEHHBIM YPOBEHD)

1. Yucna u BIYHCIEHUS

Parmonanbueie unciaa. OOBIKHOBEHHBIC U IECTUYHBIE TPOOU, TIPOLIEHTHI, OECKOHEUHBIE
nepuoaudeckue apoou. [lpumenenne npodei n MpOLEHTOB ISl PEICHUs TPUKIIaTHBIX 331249 U3
Pa3JIMYHBIX OTPACIICl 3HAHUM U PEATIbHON KU3HU.

JlelicTBUTEIbHBIC yucna. ParmonanbHbie 51 HPpALOHAIIbHBIE YyHucIa.
ApudmeTnueckue onepanuu ¢ 1eHCTBUTEIbHBIMHI YuciIaMu. Moyl A€MCTBUTEIFHOTO YUCIIA U
ero coiictBa. [IpubnmxEéHHbIC BHIYMCICHUS, TPAaBUiIa OKPYIJICHUS, TPUKHUIKA U OIICHKA
pe3ynbTaTa BIUYMCICHUN.

Crenens ¢ 1enbIM nokazateneM. bunom Hetotona. Micnons3oBanue noaxozsiiei Gopmsl
3aIUCHU ACUCTBUTENBHBIX YHCEII JUIsl pELIEHUs TPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS ITaHHbIX.

Apudmernueckuii KOpeHb HATYPaJIbHON CTENIEHH U €T0 CBOMCTBA.

Crenenp ¢ palyoHaJIbHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JAEHCTBUTEIBHBIM
IIOKa3aTEJIEM.

Jlorapudm ymncna. CoiicTBa norapudma. [lecsaTuuHble U HATypaJIbHBIE TOTAPHU(PMBIL.

CuHyC, KOCUHYC, TAHT€HC, KOTAHT€HC YUCJIOBOI'O apryMeHTa. APKCUHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

2. YpaBHeHUN M HEpPaBeHCTBa

ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa3oBaHusl. Y paBHEHUE, KOPEHb YPAaBHEHHUS.

PaBHOCHIIBHBIE ypaBHEHUS U ypaBHEHUsI-ClIeIcTBUs. HepaBeHCTBO, perieHue
HEPaBEHCTBA.

OCHOBHBIE METO/BI PELIEHUS 1IEJIBIX U IPOOHO-PAIIMOHATILHBIX YPABHEHUI U HEPABEHCTB.

MHoOrouneHs! OT OJHOM EpEMEHHOM. JleIeHre MHOTO4JIEHa HA MHOTOWIEH C OCTATKOM.

Teopema be3y. MHorouseHs! ¢ neabIMu KO3QQHUIHEHTaMH.

Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAECPIKAILMX CTENIEHU U KOPHHU.

WppanmonansHbie ypaBHeHNA. OCHOBHBIE METOABI PELIECHHUS UPPALMOHAIbHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBaHue BbIpaXeHH, COEepIKALUX JTOTapru(PMBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI PELICHUS JTOTapU(PMUIECKIX
YpaBHEHUM.

OcHoBHbIE TpUroHOMeTpUUeckue Gopmyisl. [IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKECHUM. PellleHre TPUroHOMETPUYECKUX YPaBHEHHM.

PelreHne cucreM TUHEHHBIX ypaBHEHUN. MaTpuiia CUCTEMBI JIMHENHBIX YPaBHEHUM.

Onpenenurenb MaTPUIBI 2X2, €10 TEOMETPUUYECKUI CMBICT U CBOMCTBA, BEIYUCIIEHUE €TI0
3HAYEHHUs], IPUMEHEHHE ONIPENEIUTENS I PEIICHUS] CUCTEMBI IMHEWHBIX ypaBHEHUN. Pemenue
MPUKJIAJHBIX 3a/1a4 C MIOMOILBIO CHCTEMbI IMHENHBIX YpaBHEHUH. McciienoBanue mocTpoeHHOM
MOJIEJIN C TOMOIIBIO MATPHIL U OIIPEACIIUTEIECH.
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[TocTpoeHne MaTeMaTHUYECKUX MOJIETIEN PEaTbHOM CUTYallMH C TIOMOIIBIO YPaBHEHUH U
HepaBeHCTB. [IpyuMeHeHne ypaBHEHUH 1 HEPABEHCTB K PELLIEHUI0 MaTEMaTUUECKUX 3a7a4 U
3a[a4 U3 Pa3NUYHBIX 00JIaCTel HAYKU M peabHON JKHU3HU.

3. MYHKUUH U TPaPUKHU

@Oynkims, crnocodbl 3amanus (yHkiuu. B3ammuo oOpatHble ¢yHkumu. Kommosumms
byakuumid. ['paduk Gyakiuu. InemeHTapHble TpeoOpa3zoBanus rpaduKoB PyHKITUH.

Ob6nacTh onpezeneHuss U MHOXKeCTBO 3HaueHui ¢ynkiuu. Hymu ¢pynkiuu. [IpomexyTku
3HAKOIMOCTOsAHCTBA. YETHble M Heu€THble GyHKuuu. [lepuognueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (pyHKUMU. MakcuMyMbl U MUHUMYMBI (yHKIuU. Hanbombiiee U HauMeHblIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.

JluneitHas, KBaJpaTUIHAas U IPOOHO-THHEHHAS QYHKIMH. DIEMEHTApHOE UCCIICIOBAHUE U
MOCTPOCHUE UX TPAPHKOB.

CrenenHast GyHKIIUS C HATypaIBHBIM U IIETBIM MTOKaszareneM. E€ cBoiicTBa u rpaduk.

CoiicTBa 1 rpaduK KOpHS N-0i CTeTeHU KaK (PYHKIIUKA OOpaTHOI CTETIEHHU C HATypaIbHBIM
MIOKa3aTeJIeM.

[TokazarenbHas u morapudmuueckast QyHKIMH, UX cBOKHCTBa U rpaduku. Vcnonb3oBanue
rpadukoB QYHKIMIA IS pelIeHUs] ypaBHEHUH.

Tpuronomerpuyeckass OKpPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX (YHKIUI
YHUCIJIOBOT'O apryMeHTa.

@OyHKIIMOHAIBHBIEC 3aBUCIMOCTH B pEANIbHBIX MpoIieccax U ABieHmsX. [ paduku peambHbIX
3aBUCHMOCTEH.

4. Havana MaTeMaTH4eCKOI0 aHAJIN3a

[TocnegoBarenbHOCTH, CIIOCOOBI 33/1aHU MOCIEI0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHAYKOUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIEIOBATEIBLHOCTH. VCTOpUS BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a Kak aHaJln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reomeTpuueckas —mporpeccuu. beckoHeyHo — yObIBarolmas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBaroOIIed reoMeTpUUYecKOil Mporpeccuu.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcno e. dopMmyna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrpeccHy JUIsl pELIeHUs] pealibHbIX 3aJa4 MPUKIaHOTO XapaKTepa.

HenpepeiBHble (QyHKIMH M UX CcBOHCTBa. Touku pa3pbiBa. ACUMNTOTHI TpaduKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENMpPEpBIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUIsl pEeIICHUs
HepaBeHCTB. [IprMeHeHne CBONCTB HEMPEPBIBHBIX (YHKLUH /7S peIeH s 3a/1ay.

IlepBas u BTOpas npousBogHbIe GyHKIMH. OnpeienieHue, FeOMeTpUYECKU 1 Gu3ndecKuit
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelbHOH K rpaduky GpyHKIUH.

[Ipon3BoHbIe 31eMeHTapHBIX PyHKIMH. [Ipon3BogHAS CYMMBI, TPOU3BEAECHMSI, YACTHOTO
¥ KOMIO3UIINU QYHKIUH.

5. MHo:xecTBa U JIOTMKA

MHOk€ecTBO, ONepaly HaJl MHOKECTBAMH M X CBOMCTBA. [{narpammel Diinepa— Benna.

[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO alllapara Jjis ONMCaHUs peaJIbHBIX IIPOLIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MaTeMaTH4YEeCKOr0  OOBEKTa,  CIIEACTBUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHMSL.

Hatypanbuble u nensie yucna. IlpuMeHeHune mnpU3HAKOB AETUMOCTH UENBIX YHUCEI,
HanOonpmmi oot nemutens (nanee — HOJl) n Hanmensinee odmee kpatHoe (mamee — HOK),
OCTaTKOB 10 MOAYJI0, anropuTMa EBkinaa s pemeHus 3aia4 B [eNIbIX Yhciax.
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KommnekcHble uyncna. AnreOpanueckas M TpUrOHOMeTpudeckas (opMel 3amucu
KOMILIEKCHOTO 4Hcia. Apru(MeTHYecKrue Orepalnnun ¢ KOMIUIEKCHBIMH uuciamu. M3o00paxenue
KOMIUIEKCHBIX YMCEJl HA KOOPAMHATHOM II0CKOCTH. @opmyna Myaspa.

KopHu n-oi1 creneHn u3 KOMIUIEKCHOTO 4ducia. [I[puMeHeHne KOMILIEKCHBIX YMCel U1
peneHns (PU3NYECKUX M TEOMETPHUUECKUX 3a/1ad.

6. YpaBHeHUN M HepaBeHCTBa

Cucrema 1 COBOKYITIHOCTh YPAaBHEHUH Y HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI -
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

O10op KOpHEH TPUrOHOMETPUUYECKUX YPABHEHUH C IOMOIIBIO TPUTOHOMETPUYECKOMH
OKPY’KHOCTH. PerieHue TpuroHoMeTpuyeCcKuX HEPaBeHCTB.

OCHOBHBIE METO/IbI PELICHHS ITOKA3aTEIbHBIX U JIOTApU()PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHbIE ~ METOJBl  PEIIEHUS CUCTEM M  COBOKYNHOCTEH  pallOHaJIbHBIX,
UppalMOHATIbHBIX, IOKA3aTENbHbIX U JJOrapu(PMUUECKUX YPaBHEHUH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIapaMETPaMHU.

[IpumeHeHne ypaBHEHM, CUCTEM M HEPAaBEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a1ad U
3ajjad U3 pa3IM4yHBIX O0JacTed HAayKM M PpeaJbHOM JKM3HU, HMHTEPIpeTaluss MOJYyYEHHBIX
pe3yabTaToB.

7. ®Oynxkuuu u rpaguku

I'padux xommosuimu QyHkuii. ['eomerpudeckne oOpas3pl ypaBHEHUH U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U rpaUKH.

I'papuueckue MeTOAbl pelIeHUs YpPaBHEHMH M HEpaBeHCTB. I'paduueckue MeTomabl
peleHus 3a1a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpadukoB (QyHKIMA A8 HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

8. Hauana MmaTeMaTH4eCKOro aHAJIHN3a

[IpumeHneHne Npou3BOJHOMN K HCCIEA0BaHNIO (DYHKIIMH HA MOHOTOHHOCTb U AKCTPEMYMBI.

Haxoxnaenue HanOonplIer0 M HAaMMEHbBIIETO 3HAUYEHUN HENpephlBHOW (yHKIHMM Ha
OTpE3KE.

[IpumeHeHne TPOM3BOAHOM JUISl HAXOXAECHUS HAWIYUIIEr0 PELIEHUS B IPHUKIATHBIX
3ajadax, JJIs OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod win
rpauKoMm.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO IMepBooOpa3HbIX. IlepBooOpa3Hble 37€MEHTapHBIX
¢yukuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

NHuterpai. ['eomerprueckuil CMbICI MHTETpaia. BerunciieHne onpenenéHHoro nHTerpaia
no popmyne Herotrona—JleitbHuma.

[Ipumenenne wuHTErpana Uisl HAXOXACHUS IUIOMIAJEH MIOCKUMX (GUryp U 0oO0bEMOB
F€OMETPUYECKUX TEJl.

[Tpumeps! perennit quddepeHnnanbHpIX ypaBHeHHH. MaTeMaTHuecKkoe MOIeTMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOIBIO AU (PepeHINaTbHBIX YPaBHEHUH.

9. IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE IOHATHUS cTepeoMeTprHr. Touka, IpsimMasi, IIIOCKOCTh, MPOCTPAHCTBO. [IoHsATHE

00 aKkCHOMaTHYeCKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.
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B3aumHOe pacnosioskeHne NpsIMBIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TApAJLICIbHBIE U
cKpeluBaromuecs npsamele. [Ipu3Haku ckpelmuBaromuxcs nIpsaMbixX. [lapannenbHOCTh IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApPAJUICIIBbHBIC IIPSMBIE B IIPOCTPAHCTBE, MAPAJLICIBHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCcTH. [lapamiensHOoe W LEHTpaJbHOE
POCKTHPOBaHUE, n3o0pakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMUS.
N300pakenue ¢puryp B napauiesibHOM MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy IPSAMBIMU B IpOoCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: NMapajuleIbHBIE IUIOCKOCTH,
CBOMCTBA NapajyieNbHbIX IIockocTel. [IpocTeiiime npocTpaHCTBEHHbIE (PUIYPBl HA INIOCKOCTH:
TETPadp, NapajuleIeIUIe], IOCTPOCHUE CEUCHU.

[lepneHuKynIpHOCTh OpPSIMOM M IJIOCKOCTH: IEPHEHAMKYJISIPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapauleIbHbIE M NEPIEHIUKYISAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIIPHOCTH IIPSIMOU U IIIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHAUKYIIAPHOMN INIOCKOCTH.
OproroHanbHOe npoekTupoBaHue. llepneHauKyasp W HaKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0
IUIOCKOCTH, PACcCTOSHUE OT MpsMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
[lepnieHAUKYJIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

VYIIIbl B IPOCTPAHCTBE: YTOJl MEXKAY NPSAMOU U INIOCKOCTBIO, IBYTPAaHHBIN YTOJ1, IMHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii W MHOrorpaHHble yriibl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpatHHoro yrija. CBONCTBa IUIOCKUX U JBYTPaHHBIX YIJIOB TPEXI'PAaHHOrO yria. TeopeMsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

10. MHOrOorpaHHMKH

Bunael MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrospHas npusma,
npsMasi 1 HakJIOHHas PU3Mbl, O0OKOBasl U MOJIHAs TOBEPXHOCTh MPU3MBI.

[Tapannenenunen, NpsAMOYTOJIbHBIN NapajUIeJEIUIE] U ero cBoicTBa. KpaTyaiimue myTu
Ha TIOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema IIudaropa.
[Tupamupa: n-yronpHas nmupamuja, NpaBuibHas M yceu€HHas nupaMuisl. CoiicTBa pédep u
OOKOBBIX IpaHel MpaBUIbLHON MUpamuabl. [IpaBunbHbIE MHOIOIpaHHUKU: PAaBUJIbHAS IpU3Ma U
IpaBWIbHAs NUpPaMUJa, MpaBWIIbHAS TPEyrojibHas MUpamMHuAa W TPaBUIBHBIM TeTpasap, KyO.
IIpencraBienne 0 MpaBUIBHBIX MHOIOTPAaHHUKAX: OKTAdp, JOAEKad AP U UKOCAIP.

Brruucnenue aneMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomaas 60xoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI PU3MBI, IJIOIIA1b OCHOBaHUH, TEOpeMa 0 GOKOBOM
HOBEPXHOCTH MpsiMOi mpu3Msbl. [Inomans 60KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHOMN
MIUPAMHU/JIBI, TEOPEMA O TUIOIIAIN YCEYEHHON TUPaMUIBI.

CuMMeTpHst B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUHM IPABWIBHBIX MHOTOI'PAaHHUKOB.
CumMerpusi B TpaBUIBHOM MHOTOIPAHHUKE: CHMMETpHUS Mapajjiesienunesa, CUMMETpUs
MPABUJIBHBIX IPU3M, CHMMETPHSI IPABUILHON MTUPAMU/IBL.

11. BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

[TonsATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOD, JJINHA HEHYJEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANPABICHHBIE M IPOTHBOIIOJIOXKHO HAIpaBIEHHBIE BEKTOpHl. PaBeHCTBO
BEKTOPOB. JIEMCTBUS C BEKTOpAaMHU: CIOKEHHWE W BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha uncio. CBOICTBA CI0KEHUS BEKTOPOB. CBOICTBA YMHOXKEHUS
BeKTOpa Ha yncio. [lonsaTre komMIutaHapHble BEKTOPBI. [[pr3HaK KOMILIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamenenunena. TeopemMa O pas3loXKEHWHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsmMoyrospHas cucrema KkoopauHat B npoctpaHcTBe. KoopanHatel Bektopa. CBA3b
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MEXy KOOpJUHATAMHM BEKTOPa M KOOPAMHATAMHU TOYEK. YTOJI MEXIy BeKropamu. CkaaspHOe
IIPOU3BE/IEHUE BEKTOPOB.
12. Tena Bpamenust

[TonATus: UMIMHApPUYECKAsh IMOBEPXHOCTb, KOHUYECKash IMOBEPXHOCTb, chepuyeckas
MOBEPXHOCTh, 00pa3yromre NoBepxHocTeil. Tena BpalieHus: MUIHHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, mwap. B3anmHoe pacronoxkeHue chepbl U MIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHHus Ha IIockocTH. Pa3BépTka nniauHapa u konyca. Cummerpust chepbl
U 1apa.

O06bEM. OcHoBHBIE cBoHcTBa 00BEMOB Ten. Teopema 00 00bEME NIPSIMOYTOJBHOTO
napajuienenunesna u ciaeactsus u3 He€. OOBEM NpSIMONM M HAKIOHHOM NpU3MBI, LWIMHIPA,
nupamMubl 1 Konyca. O0bEM mapa 1 I1apoBOro CETMEHTa.

KomOuHanmuu Ten BpamieHHs W MHOTOTpaHHHMKOB. lIpu3Mma, BmMcaHHas B LWJIMHAD,
onucaHHasg okojo mwimHApa. [lepeceuenue cdepsl m mapa ¢ miockocthio. Kacanue mapa u
cdepsl II0CKOCThIO. IIoHATHE MHOTOIpaHHUKA, OIIMCAHHOI'O OKOJIO cepsl, cepshl, BHUCAHHON B
MHOT'OTPaHHMK WJIU TEJIO BPALCHMUS.

[Tnomans MOBEepXHOCTH LMIMHIpPA, KOHYca, Iulomaas chepbl u e€ yacreid. [lomodue B
npoctpaHctBe. OtTHomeHne 00bEMOB, IUIOMAAEH MOBEPXHOCTEH  MOAOOHBIX  GUryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJIB30BAHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[loctpoenne cedyeHHid MHOTOTPAHHMKOB U TEJl BpPALUEHUS: CEUEHUS MWIMHApA
(mapamienbHO W TEPHEHAMKYJISAPHO OCH), CEUYCHHS KOHyca (MapauiebHOE OCHOBAHHUIO M
IpoXoJsllee Yepe3 BEpLIMHY), CEUeHHs Iapa, METOJbl ITOCTPOEHUS CEYEHUH: METOJ CIEIOB,
METOJ BHYTPEHHETO POEKTUPOBAHUS, METO/, IEPEHOCA CEKYILEH TUIOCKOCTH.

13. BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

BekTops! B mpocTpancTBe. Onepannu Haja BEKTOpamMu. BEKTOpHOE yMHOXKEHUE BEKTOPOB.

CaolicTBa BEKTOPHOIr0 YMHOKeHUS. [IpsiMoyronbHas cucreMa KOOpJUHAT B IPOCTPAHCTBE.

Koopaunats! BekTopa. Pasnoxenue Bekropa o 6asucy. KoopamHaTHO-BEKTOPHBII METO/
IIPU PEIICHNU T€OMETPUUYECKUX 3a/1a4.

14. ]IBu:xeHus B IPOCTPAHCTBE

JIBrxenus npoctpancTBa. OTobpaxkenus. [[Brkenus u paBeHcTBo Guryp. O61me cBoiicTBa
JBIKEHUM. BUIbl NBUKEHMI: MapajuIeIbHbIM MIEPEHOC, LIEHTPAIbHAs CUMMETPUS, 3€pKaJlbHas
CUMMETpHs, TOBOPOT BOKPYT npsmoil. [IpeoOpa3oBanus nogobus. [psmas u chepa Ditnepa.
15. I'pad, cBsa3HbIi rpad, myTn B rpadge:

[Mukns! v nenu. CreneHp (BaJICHTHOCTD) BepIIMHBL. I'padbl Ha mutockocTu. JlepeBss.

CrnyyaitHble SKCIEPUMEHTHI (OMBITHI) U CIIy4alHbIE COOBITHS. DJIEMEHTapHbIE COOBITHS
(ucxonpl). BeposiTHOCTh ciydyaitHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyyaiiHble ONBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMHU.

Omneparuu HaJl COOBITHAMU: TIEpECEUCHNE, 00bETMHEHHE, TPOTHUBOTOI0KHBIE COOBITHSI.

Huarpammsl Diinepa. @opmyrna cIoKeHUs BEPOSATHOCTEN.

VYcoBHas BEpOATHOCTb. Y MHOKEHUE BEPOSATHOCTEN. J[epeBO ci1ydailHOro SKCIIEPUMEHTA.

®opmyna nonHoii BeposatHoctu. Popmyna baiteca. HezaBucumeie coObITHS.

bunapHblii  ciaydaliHeld  ONBIT (MCHBITAHME), Yycmex U Heyznada. HezaBucumble
ucnelTanus.CepHsi He3aBUCUMBIX MCIBITAHUHM 110 miepBoro ycrnexa. IlepectanoBku u hakropual.
Yucno coueranuil. Tpeyronsuuk [lackans. ®opmyna 6uHoma HeloToHa.
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Cepus He3aBHUCHMBIX ucnbiTaHui  beprymmu. Chny4yailHelii BBIOOP W3  KOHEYHOU
COBOKYIIHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. Jlmarpamma pacrpenesieHus.
Onepauny Hajx ciaydyallHbIMM BelduuMHamu. buHapHas ciydaiiHas BenuunHa. [Ipumepsl
pacnpezesneHui, B TOM YHUCII€ T€OMETPUUECKOE U OMHOMUAIIBHOE.

CoBMecTHOE pacnpeneneHue IByX CiaydalHbIX BenuduuH. Hes3aBucumble ciydaiiHbie
BEJINYUHBI.

MareMaTtnueckoe OXHAAHUE CIy4alHOW BenMWuuHBl (pacmpeneneHus). I[Ipumepsr
MPUMEHEHUS MaTEeMaTUYECKOT0 0XKUIaHUs (CTpaxoBaHue, JoTepes). MaTeMaTHuecKoe 0KHUIaHue
OuHapHOW cilydallHON BeIMYMHBI. MaTreMaTtudeckoe OKUIAHHE CYMMBbI CIIYy4alHbBIX BEIMYUH.
MaremaTnueckoe 0XKHUJAaHUE TEOMETPUUECKOTO U OMHOMUAIIBHOTO paCIpEIeICHUM.

Jucnepcusi ¥ CTaHJIAPTHOE OTKJIOHEHHUE CIy4allHOW BEJMYMHBI (pacmnpenencHus).
Jucnepcusi OMHAPHOW CIy4ailHOW BEIMYMHBI. MaTeMaTHYeCKOe OXUJIAHHE IMPOU3BEACHUS W
JUCIIEPCUsl CYMMBbI HE3aBUCHMBIX CIy4alHbIX BEJIMYUH. [[ucniepcust U cTaHIapTHOE OTKIOHEHHE
OMHOMHUATIBHOTO pacmpeneneHus. Jlucnepcus W CTaHIApPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacupeneneHus.

HepasenctBo YeObiméBa. Teopema UebbiméBa. Teopema bepuymnu. 3akoH OonbIIMx
yrcen. BriOopounslii MeTon wuccienoBaHuil. Bwibopounbie xapaktepucTHkd. OleHUBaHHE
BEPOATHOCTH COOBITHS 110 BHIOOPOYHBIM JaHHBIM. [IpoBepka MpoCTEHIIMX TUIIOTE3 C OMOIIbIO
W3Y4YEHHBIX paCIpeIeICHUN.

HenpepsiBable ciydaiinble BenuuuHbL. [Ipumepsl. DyHKIMSA IITIOTHOCTH BEPOSATHOCTH
pacupeneneHus. PaBHOMEpHOE paclpeielieHHe M €ero CBOWCTBa. 3ajayd, NPUBOIALIME K
MOKa3aTeJIbHOMY paclpeleNieHnu0. 3aJayd, NPUBOASIIMNE K HOPMaJIbHOMY pacCHpeAesICHHIO.
OYHKIMS TUIOTHOCTH BEPOSITHOCTH TOKa3aTeNbHOTO pachpenesieHus, (YHKIUS TUIOTHOCTH
BEPOSITHOCTH HOPMAaJIbHOIO pactpezeineHus. OyHKuys IUIOTHOCTH U CBOWCTBA HOPMAaJIbHOTO
pacipeneneHus.

[TocnenoBarenbHOCTh OJMHOYHBIX HE3aBHUCHUMBIX COOBITHH. 3ajaud, MPUBOISIIIME K
pactpenenenuro Ilyaccona.

KoBapuanuss nByx ciydaiiHbix BenuuuH. KoadduuumeHT nuHEHHOW KOppemsyH.
CoBmecTHBIE HAOMIOJEHUS ABYX BeTW4YUH. BeiOopouHbIil koddduiinent koppensiuu. Paznmuune
MEXIY JMHEHHOM CBA3BI0 M IPUYMHHO-CIECACTBEHHON CBA3bIO. JIMHENHas perpeccus, METOX
HaMMEHBIIIUX KBAJIPaTOB.

4. OBBEM YYEBHOI'O ITIPEJIMETA U BUJIbl YYEEHOM PABOTBI

Buj yueOHoit padoThl O0bem B yacax
O0bemM yueOHOT0 mpeamMeTa 369
B TOM YHCIIE:
OcHOBHOE coJiep )KaHHeE: 292
- VYpox 186
— Ilpaktuueckue 3aHaTus 106
[TpodheccnonanbHO-OPHEHTUPOBAHHOE COJIEpKaHUE (COIepKaHne 20

MIPUKJIATHBIX MOIYJICH):
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- ¥Ypok 10

— IlpaxkTuueckue 3aHATHA 10
KoHcynbTamuu (mepes 3K3aMeHOM ) 2
CamocTosTenpHas padora (Bcero) ol
I[IpomexyTouHas aTTecTauus B popme IK3aMeHA 4
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5. TEMATHYECKOE ILIAHUPOBAHUE YUEBHOI'O ITPEJMETA OVYILITI 03 MATEMATHUKA (YIJIYBJIEHHBI YPOBEHbD)

Ne HaumenoBanme
Copep:xanue yueO0HOro MaTepuaja u GopMbI OPraHU3aALMH JeATEIbHOCTH
o/a pasgenoB uTeM |O0bem
o0yyarommuxcsi OcHOBHbIE BH/IbI AeSITEJTbHOCTH 00Y4aIOLIUXCS
yueOHOro 4acos
npeaMera
Pa3nen 1. Anredopa
1.1 | Yucaam 24/8 | Ypok
BBITHCIICHUS. 1. PauuonanbHble yrcna. [IporeHTsl. OnepupoBarh TMOHATHAMHU: PALMOHAIBHOE YHCIIO, OECKOHEYHas
Hatypansubie u niensie uncia. OOBIKHOBEHHBIC U IECATHYHBIE Ipo0H, | meproxndeckast Ipo0b, MPOICHTHL;
OeckoHeuHBIe Ieproandeckue apobu. [Ipumenerne npobdeit n
MPOLICHTOB ISl PELICHUS MPUKIAIHBIX 33aJa4 U3 Pa3IMIHBIX OTpaciei
3HAHUM U PEAIbHOM KU3HU.
2. JelictButenbHble yucia. PanuoHanbHble W UppalMOHalbHbIE uyucia. | MppamnuoHanbHOe 51 JIEUCTBUTENBHOE 4YHUCIIO; MOJYJb
Apudmernueckue onepanuy ¢ JCHCTBUTENBHBIME YHCIAMH. MOIyib | NEWCTBUTEIBHOTO 4YHCA; HWCIOIb30BaTh OTH IOHATHA IIpU
JEWCTBUTEIILHOTO YHCIIA M €TO CBONCTBA. MPOBEJICHUH PACCYXKICHUI M JIO0Ka3aTeNbCTB, IPUMEHITH APOOH U
NPOLEHTHl A pEIICHHWsS NPHUKIAIHBIX 3aJad M3 Pa3IHMIHBIX
oTpacieil 3HaHWU W peanbHON km3HH. CBOOOTHO ONIEPHUPOBATH
MOHATHSAMH: PallMOHAIBHOE YUCIO0, OECKOHEUHAs NMEepUOAMIECKast
IpoOb,  TPOLEHTHI, HPPAIHMOHAIPHOE  YHCIIO,  MHOXECTBa
palnMoHaIBHBIX u JeHCTBUTEIBHBIX YHced, MOZyJIb
JIEUCTBUTEIILHOTO YHCIa.
3. Apudmernueckuii KOpeHb HATYpPaAJIbHOI CTETIEHN U €ro CBOMCTBA. ®DopMynupoBaTh, 3alMCHIBATh B CHMBOIMYECKOH (opme u
UCTIONIb30BaTh  CBOMCTBA KOPHA N-OM  CTENEHHW IS
peoOpa30BaHMs BHIPAKESHHH.
4. CreneHb ¢ palliOHANIBHBIM U IEHCTBUTEIBHBIM MToKa3aTesiMu. CTenieHs | @OpMyTUpoOBaTh  ONpeAeNieHHe CTENeHH C  paluoOHAIbHBIM
C palMOHANBHBIM IOKa3aTeleM M ee CBOWCTBA, CTENCHb C | mokasaTeleM. BoINoiHATH peoOpa3oBaHuUs YHCIOBBIX BRIPAKCHUH,
ACUCTBUTECIILHBIM ITOKA3aTEIICM. COJIEPYKAIIMX CTEMIEHH C PAIIMOHAIBHEIM MTOKA3aTelIEM.
5. Jlorapudwm uncna. CoiictBa norapudma. JaBate ompezneneHue jorapudma uucia. Mcrmonb30BaTh CBOWCTBA
sorapudMoB [Tl MPeoOpa3zoBaHusl JOTAPUPMUUECKUX BBIPAKEHHIM.
6. JecsaTrdHbIe 1 HATypallbHBIE JIOTapH (MBI JlaBaTh onpeneneHne JecITHIHOTO U HaTypallbHOTO Jorapudma.
7. IIpodeccnonaibHO OPHEHTHPOBAHHOE COJCPAKAHME: JlaBaTh ompeneneHus CHHyca, KOCUHYCa, TAaHI'€HCa U KOTaHTeHca
CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YUCIIOBOTO apTyMEHTa. YHCIIOBOTO apTryMEHTa;
8. CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO apTyMEHTA. JlaBaTp ompeneneHusl cuHyca, KOCHHYCa, TaHT€HCa W KOTaHTEHCa
YHCIIOBOTO apTryMEHTa;
9. ApKCHHYC, apKKOCUHYC M apKTaHT'€HC YUCIIOBOTO apryMeHTa. JlaBaTh omnpezneneHuss apKCHHyca, apKKOCHHYCa U apKTaHTeHca

qucjia.
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10.

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJep:KaHMe.

KommnekcHble uncna. ApudmMeTndeckue onepanuy ¢ KOMITIEKCHBIMH
yucnamMu. AnreOpandeckas W TPUTOHOMETpHYecKass (OPMBI 3alUCH
KOMIUTIEKCHOTO YHCIIA.

OnepupoBaTh TOHATHSIMH: KOMIUIEKCHOE 4YHCIO U
MHOXKECTBO ~ KOMIUIGKCHBIX  4mcen.  lIpencraBmsarth
KOMIUIEKCHBIE qHcia B anredpanmdecKou u
TPUTOHOMETPUUECKON ¢dopme. Brinonuats

apu(MeTHIECKHE ONIEPALUH C HUMH.

11. N3o0paxkeHre KOMIUIEKCHBIX YHCENl Ha KOOPJMHATHOW IUIOCKOCTH. | M300paxkaTh KOMILJIEKCHBIE YWCa HA KOOPAWHATHOM IUIOCKOCTH.

®opmyna Myaspa. Kopau n-oif cteneHu U3 KOMIUIEKCHOTO YHCIA. [Mpumensite Gopmyny MyaBpa u moiydyaTh IpeICTaBICHHE O
KOPHSX N-0i CTeNeHU U3 KOMIUIEKCHOTO YHCTA.

12. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCEN Il peIleHHus (U3NYeCKHX U | 3HAKOMHUTHCS C IPUMEPaMH NMPUMEHEHHS KOMIUIEKCHBIX YUCEN IS

TEOMETPUIECCKUX 3aa4.

pELICHHUSI TEOMETPUUCCKUX U (PU3NIECKUX 3a/1ad.

IIpakTHyeckoe 3aHATHE

13. [IpruMeHeHHEe TPU3HAKOB MAETMMMOCTH IEJBIX YHCeN, HauOompmmid | OmepupoBaTh MOHATHAMHU: HATypajdbHOE ¥ IIENI0€  YHUCIIO,
o6umit nenurens (nanee - HOJI) u HauMeHbIiee o0uiee KpaTHOE (1allee | MHOXKECTBO HaTypalbHbIX U LEJbIX yuce. Mcrnonb30BaTh Npu3HAKU
- HOK), octatkoB o moyiro, anroputma EBkima 1uis pereHust 3a1a4 JETMMOCTH LEMBIX 4YHCEN; OcTaTku mo momyio; HOJl u HOK
B CIBIX HHCIIAX. HaTypalbHbIX YHCEN; aJIropuT™M EBKknupa nns pemeHus 3aaad.
3anuchiBaTh HATypajbHbIE YHCIAA B PA3IUYHBIX IO3ULUOHHBIX
CHUCTeMaxX CUHCIICHHUS.
14. Crenenp ¢ nenbiM nokasateneM. buHom Hbrotona. Mcnonbs3oBanue | 3HaTh ONpENEICHHUE U CBOMCTBA CTENEHU C LEJBIM MOKA3aTENIEM.
mogxonsAmed (GopMBI 3amiCH IACHCTBUTEIBHBIX YHCEN IS PEIICHUS
MPaKTUYECKUX 3a7a4 U NPEACTABICHUS JAHHbIX.
15. [MpubnmxeHHble BBIYKMCIACHUS. [lpaBmia OKPYIJICHHS, NPUKUAKA U | VCmonb30BaTh MPUOIMKEHHBIC BEIYHCICHHUS, PABIIIA OKPYTIICHHUS,
OIICHKA pe3yNbTaTa BEIYUCICHHIM. MPUKUJIKY U OIIEHKY Pe3yJabTaTa BEIYHCICHUH.
16. I[IpodeccuonaibHO OPHEHTHPOBAHHOE CO/IEPKAHME: 3HaKOMUTBCS C IpUMEpPaMU IPUMEHEHUS! KOMILJIEKCHBIX YUCEIT JIst
MPUMEHHUTH KOMIUIEKCHBIE YMCIIa 7Sl peLIeHUs 3a/1ay. pEIIeHHS TEOMETPHUSCKUX U PU3MUSCKUX 3a1a4.
1.2 | YpaBHeHus u 40/18 | Ypok
HEpaBEeHCTEBA. 17. ToxmecTBa ¥ TOXAECTBEHHBIE TPEOOPA3OBaHUs. YPaBHEHHE, KOPEHD
ypaBHEHWs. PaBHOCHIIbHBIE ypaBHEHHsS | ypaBHEHHs-clieacTBHs. | OnepupoBaTh MOHATHAMH: TOXKAECTBO, ypaBHEHHE, HEPAaBEHCTBO,
HepaseHncTBo, pelieHue HepaBEeHCTBa. PAaBHOCHUJIbHBIE YPAaBHEHUS U YyPAaBHEHUS-CIIEJICTBUS, PABHOCUIIbHBIE
HEPaBEHCTBA,
18. OCHOBHBIE METOABl pEIICHUs IeNbIX H APOOHO-palMOHANBHBIX | OmepupoBaTh MOHATHAMH MHOTOWIEH OT OJHON MMEPEMEHHOM, eTo

YpaBHEHUM M HEPAaBEHCTB. MHOro4JeHbl OT OAHONH IEPEMEHHOM.
Jlenenue MHoOrOwieHa Ha MHoOrodjieH ¢ ocrarkom. Teopema besy.
MHorouneHs! ¢ nensiMu kodpdunuenramu. Teopema Buera.

KOPHH;, TMPUMCHATH JACJIICHUE MHOTOWICHA Ha MHOTOWICH C
ocTaTkoM, Teopemy. be3y u Teopemy Buera miis pemenus 3aaau.
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19.

Pemenne cuctem JIMHEHMHBIX ypaBHEHUI. MaTpuila CUCTEMBI JIMHEWHBIX
ypaBHeHHNA. OnIpeaeTnTe s MATPHIBL 2 X 2, €70 TeOMETPHUIECKUI CMBICIT
U CBOMCTBA, BBIYMCICHHE €Tr0 3HAYEHHSA, NMPHMEHEHHUE OIPEICITUTEINs
JUISl pELIEHNs CUCTEMBI JIMHEWHBIX YPaBHEHUH.

OnepupoBaTh MOHATHSAMH: CHCT€Ma JMHEWHBIX ypaBHEHHMH,
MaTpHlia, OTpeAeTUuTeNlb MaTpulibl. Mcrnonbp30BaTh CBONCTBA
onpenenutenst 2 X 2 Juid BBIYUCICHUS €r0 3HAU€HUs, MPUMEHSITH
OTPEJICIIUTENHU JJIS PEIICHUSI CUCTEMBI JIMHEHHBIX YPaBHEHUH.

20. CuctemMa W COBOKYNHOCTh ypaBHEHHH M HepaBeHCTB. PaBHocmibHbEIE | OmepupoBaTh MOHATHAMH: CHCTEMa M COBOKYITHOCTh YPaBHCHUH U
CHUCTEMBI U CHUCTEMBI-CIEICTBHS. PaBHOCHIIBHBIE HEPABEHCTBA. HEPABEHCTB; PEHICHUE CUCTEMBI WIIK COBOKYITHOCTH; PABHOCHIIBHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBHS.

21, YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMHU. BeiOupare  cnoco0  pemieHHss ypaBHEHHWH UM HEPaBEHCTB,
cozepKaluX MOAYJIH U IIapaMeTphbl

22, HppauronanbHele ypaBHEHUS. Haxoguths penieHus HppallMOHAIBHBIX YPAaBHEHHUW C IIOMOLIBIO
PaBHOCHIIBHBIX IEPEXO0B HIIN OCYHIECTBIISS MPOBEPKY KOPHEM.

23. OCHOBHBIE METO/IBI PELIEHHS UPPALMOHANBHBIX YPABHEHUI. Pemats wppanmoHambHbIE M KOMOWHHPOBaHHBIC ypaBHEHHS, C
[IOMOIBIO PABHOCWIBHBIX IIEPEXO/I0B.

24, OCHOBHBIE METO/Ibl PELICHUS UPPALOHATIbHBIX HEPABEHCTB. Pemates uppannoHaibHble © KOMOMHUPOBaHHbBIE HEPABEHCTBA,

C IIOMOUIbIO PABHOCWIIBHBIX IIEPEXO0JI0B.
25, [TpeoOpa3oBaHKsi YHCIIOBBIX BBIPAKEHUH, COJEpIKAIIMX CTENEeHH M | BBIMOJHATH NpeoOpa3oBaHMs YUCIOBBIX BEIPAKEHUH, COACPIKALINX
KOpHH. CTEIIEHU C pallMOHAJIbHBIM II0KA3aTEIEM.

26. IlokazaTenbHbIE ypaBHEHHS. Hcnonp30BaTh MU(POBBIC pecypehl IS ITOCTPOCHUS rpaduka
mokazarebHO# QyHKIMK U u3y4eHus eé cBorcTB. Haxoauth
peLICHUs [T0KA3aTeIbHbIX YPABHEHUM.

27. OCHOBHBIE METOJIbI PEUICHUS TIOKA3aTENBHBIX YPaBHECHHH. IIpuMeHsTh CBOMCTBAa IOKa3aTeNbHOW (YHKIMH K pELICHUIO
MOKa3aTeIbHbIX YPaBHEHUI.

28. OCHOBHBIE METO/IbI PELIEHUS IOKA3aTENbHBIX HEPABEHCTB. [TpumeHsATh CBOWCTBAa IOKa3aTENbHOW (YHKIMH K PEIICHHIO
MOKa3aTeIbHbIX HEPABEHCTB.

29. Jlorapndmudeckue ypaBHEHHS. Haxoauts penienust sorapuMUIecKuX ypaBHEHUH

30. OCHOBHBIE METO/BI PELICHUS JOTapUPMHUIECKUX YPaBHEHHUH. Haxoauths pemienust norapu(MUYECKUX YpaBHEHHH € IOMOIIBIO
PaBHOCHIIBHBIX NIEPEXO0B HIIN OCYLIECTBIISIS IPOBEPKY KOPHEH

31. OCHOBHBIE METO/IbI PELICHUS JOTapu(pMHUIECKUX HEPABEHCTB. [TpumeHATH cBO¥CTBA ToTapu(MUIECKOH QYHKIHUN K PEIICHUIO
norapu(MUIECKUX HEPABEHCTB.

32. OCHOBHBIE TPUTOHOMETPHUYECKUE (HDOPMYIIBL. [IpuMeHATs OCHOBHBIE TPHUTOHOMETpUYECKHe (HOPMYIBI LIS
peoOpa3oBaHUs TPUTOHOMETPHIECKHUX BBIPAKCHUH.

33. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI. [TpuMeHsATh OCHOBHBIE TPUTOHOMETpPHUYECKHE (OPMYNBl  JUIst
peoOpa30BaHMsl TPUIOHOMETPUIECKUX BHIPKECHHH.

34. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE CO/lCPKAHME: [TpumensaTe GopMynsl TPUTOHOMETPHUH [UIS PELICHHS OCHOBHBIX

OCHOBHBIE METO/Ibl PELIEHHS] TPUTOHOMETPUUECKUX YPaBHEHUH.

TUIIOB TPUTOHOMETPUICCKUX ypaBHeHPIﬁ.
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35.

OCHOBHBIE METOJIBI PEUICHUS TPUTOHOMETPHUECKUX HEPABEHCTB.

[MpumensaTs GopMynasl TPUTOHOMETPHUH [UIS PEHICHHS OCHOBHBIX
THUTIOB TPUTOHOMETPUIECKHAX YPAaBHCHHH.

36.

OT10op KOpHEH TPUTOHOMETPUIECKUX YPaBHEHUH C
TPUTOHOMETPUUECKON OKPY>KHOCTH.

TIOMOIIIBIO

PemaTs TPUrOHOMETPUYECKHE YPABHEHHS M OCYIIECTBIATH
0TOOp KOpHEH C MMOMOIIBI0 TPUTOHOMETPHYECKON OKPY>KHOCTH.

HpaRaneckoe 3aHATHE

37. PereHne nmoxkasaresbHBIX YpaBHEHUH HaxoauTh penieHust mokazaTelbHbIX YPaBHEHHH.

38. Permienue norapumMuueckux ypaBHEHHN

39. IIpeobpazoBaHie TPUTOHOMETPHIECKUX BBIPAKEHHUM. [TpumensaTh (HOPMYIBI TPUTOHOMETPHUH [UIS PEIICHHS OCHOBHBIX

THUIIOB TPUTOHOMETPUUECKUX YPaBHEHHN

40. IIpodeccnonanbHO OPHEHTHPOBAHHOE COdEPKAHME:

PelieHne TpUrOHOMETPUUECKUX YPaBHEHHH. CBo0OOJHO  omepupoBaTh  MOHATHEM:  TPUTOHOMETPUYECKOE
ypaBHEHHE, MPUMEHSATh HEoOXoAuMble (HOPMYIIBI JUIS pEIICHHS
OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX YPABHEHHH;

41. Pemmenne TpuroHOMeTpHIECKNX HEPABEHCTB.

42. OCHOBHBIE METO/bI PELICHUsI CHCTEM KOMOMHUPOBAaHHBIX YPaBHEHUIH. Haxoaute  pemieHuss CUCTEM W COBOKYNHOCTEH  IIEJIBIX
OCHOBHBIE METO/IbI PEIICHHsI CHCTEM U COBOKYITHOCTEH PallHOHANIBHBIX, | PAllMOHAIBHBIX, UPPALUOHAIIBHBIX, MOKa3aTeIbHBIX u
UPPAalOHAJBHBIX, TIOKA3aTENbHBIX U JOTapU(PMHUIECKUX YPABHEHUI. norapu()MUYECKUX ypaBHEHUH U HEPABEHCTB.

43. Pemenne mnpuknmamHeIX 3a7ad4 € TOMOIIBIO CHCTEMBI JIMHEHHBIX
ypaBHEHHH. VccrienoBanue mocTpoOEHHON MOJETH € TIOMOIIBIO MaTPHI]

Y OTIpEJEIINTEINCH.

44, Pemenne nocrpoeHre MaTeMaTH4ECKUX MOJIENIEN peallbHON CUTYAIUH C
[IOMOLIbI0 ypaBHEHUN U HepaBeHCTB. lIpuMeHeHue ypaBHEHUU U
HEpaBEHCTB K PEILICHUI0 MaTeMaTHUECKHX 3a/1a4 U 3a/1a4 U3 pa3sInuHbIX
oOacTell HAayKH U peaqbHOMN JKU3HU.

45, [IpumeHeHne ypaBHEHHWH, CHCTEM U HEPaBEHCTB K penieHuto | [IpuMeHsATh cHCTeMBbl ypaBHEHUH K PEIICHUIO TEKCTOBBIX 3ajad n3
MaTeMaTHUeCKUX 3a7ad W 3ajJad M3 Pa3IM4YHbIX oONacTeldl HAyKW M | pa3NU4YHbIX ~ oOjacTed  3HAaHMH WM PEIbHOH  JKH3HH;
peanbHON KU3HH, MHTEPIIPETalys MOJyYeHHBIX Pe3yIbTaToB. MHTEPIIPETHPOBATH IOJyYSHHBIC PEIICHUS.

1.3 | ®ynkuuu n 18/8 | Ypox
rpaguku 46. OyHKIHUA, cCIOcO0BI 3a1aHus QYHKIUH. B3anmHO oOpaTHble QyHKIMA. | OnepupoBaTh MOHATHAME: (QYHKITHS, CIOCOOBI 3aqaHus (HyHKIIHU;
Komnozumus ¢yukmuit. ['paduk QyHKIHH. B3aMHO OOpaTHBIe (YHKIHMH, KOMHIO3WIUSA (YHKIWHA, rpaduk
GbyHKIUN
47. CroiictBa ¢yrkmmu. O61acTh OmpeneneHnss U MHOXKECTBO 3HaueHHH | OnepupoBaTh MOHATHSIMH OONAacTh OMNPEAETICHHS U MHOXKECTBO

¢yaxonn. Hymn yskmnun. [IpomexxyTkn 3HaKOTIOCTOSTHCTBA. YeTHbIE U
HeueTHple QyHkmum. Ilepumogmueckne ¢GyHkmmn. [IpomexyTku
MOHOTOHHOCTH (yHKIMH. MaKCUMyMBl W MUHHUMYMBI (YHKIHH.
HanOomnbiree 1 HanMeHbIIee 3HaUCHIST (PYHKIMH Ha TPOMEXYTKE.

3HAYCHUH bynkIHN, HYyIH byHKIINY, MIPOMEXYTKH
3HAKOTIOCTOSTHCTBA. BBITIOMHATH 3JeMEHTapHBIE MpeoOpa3oBaHuUs
rpadukoB (yHKIMNA. 3HATH U YMETh JIOKa3bIBaTh YETHOCTH WITH
HEYETHOCTh (PYHKIMH, MEPUOTUIHOCTh (PYHKIIMM HAXOIUTH
MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U MUHUMYMBI

36




(GyHKIIMY, HauOoJbIllee W HaWMMEHbIee 3HAUYeHHWE (YHKIUU Ha
MPOMEXKYTKE.

48. Jlunefinast,  kBampatuyHas W ApoOHO-TMHeHHas — QyHKiuH. | OnepupoBaTh NOHATHAMU: JHHEHHAas, KBaApaTW4HAs, IPOOHO-
DeMeHTapHOE HCCIIeI0BaHUE M IOCTPOSHUE HX IPadrKOB. JIMHEHHAs U cTeneHHas (GyHKIHH.

49, CreneHHasi (QyHKUMS C HaTypajlbHbIM M LeJbIM ToKasareneM. Ee | @opMmyiaupoBath W HUIIOCTPHPOBATh Ipauyeckd CBOHCTBA
cBoiictBa W rpaduk. CBoWicTBa M rpauk KOpHS N-O CTENEHW Kak | JUHEWHOW, KBaJpaTHYHOH, JPOOHO-NMHEHHOW W  CTENeHHOU
(yHKIIMHM OOpaTHOMN CTETIEHH C HATYPaJIbHBIM IT0Ka3aTEIIEM. ¢GbyHKIMHA. 3HATH OMpENENCHHE W CBOWCTBA CTENEHH C MEIBIM

MOKa3aTeJIEM.

50. [lokazaTenpHass w Jorapummyeckas (QYHKINH, WX CBOHCTBa u | Mcmonp3oBaTh IMQPOBBIE pecypchl A TIOCTPOCHUS Tpaduka
rpajuku. Ucnonssoarne rpaQukoB QyHKUMH I PELICHHS | mokasaTelbHOM (YHKIMH U H3ydeHHs eé cBoiicTB. CTPOUTH rpaduk
YPaBHCHHH. sorapuMudeckoil QyHKIMH Kak OOpaTHOM K MOKA3aTENbHOM U

UCIIOJIb30BaTh CBOMCTBA JIOrapu(pMUUYECKOH (DYHKIMHU JUIS pPeIIeHHs
3anad. [[pumeHATH CBOMCTBA IOKa3aTesIbHOM U JoraprudMuueckoi
GYHKIMHA K pEIICHHIO I0Ka3aTeNIbHBIX M JIOrapu()MHYECKHX
HEpaBEHCTB.

51. TpuroHoMmeTpryeckas OKpy>KHOCTb, OTIpEJICIICHNE Pemats TpUrOHOMETPHYECKHE YPAaBHEHHUSI M OCYIIECTBIATH OTOOP
TPUTOHOMETPUUYCCKHUX (DYHKIIMH YHCIOBOTO apryMEHTA. KOpHEl ¢ HOMOIIIBI0 TPUTOHOMETPHYECKON OKPY)KHOCTH.

52. IIpodeccoHaIbLHO OPHEHTHPOBAHHOE CO/leP KaAHHe: Hcnonp3oBaTh IU(POBBIE pecypchl Ul TOCTPOCHUS TI'padHKOB
TPUTOHOMETpUUECKHE QYHKIIMHU, UX CBOMCTBA U TpadUKH. TPUTOHOMETPUUECKUX (PYHKIMHU U U3YUYEHHS UX CBOMCTB.

53. Tpuronomerpuyeckne QyHKIUH, NX CBOWCTBA U rpaduKy. Hcnonp3oBaTh HU(POBEIE pecypchl Uil TOCTPOCHUS TI'padHKOB

TPUTOHOMETPUYECKUX (PYHKINH U U3ydEHHS UX CBOMCTB.

54. I'pacdmueckre METOIbI PELICHHUS] YPABHEHHI 1 HEPABEHCTB.

I'padraeckre MeToabI pemieHns 3a1a4 ¢ IapaMmeTpamu.

HpaKTuquKoe 3aHATHE

55. IpodeccHoHaILHO OPHEHTHPOBAHHOE CO/IEPKAHIE:
alIeMEHTapHbIe Peodpa3oBaHusl rpagukoB GyHKIMIL.
56. I'padux xommozunuu GyHKIHMH. ['eoMeTprdaeckrne 0Opa3sl ypaBHEHUH H
HEpaBeHCTB Ha KOOPJMHATHOM MIIOCKOCTH. Crpoutb rpadyKM  KOMIO3MLIMHM (QYHKIMH C  IOMOIIBIO
9NIEMEHTAPHOTO HCCIICIOBAHUS W CBOMCTB KOMIIO3HMIMH JBYX
dynximii;
57. | Pemienue 3angay. QDYHKIMOHANbHbIE 3aBHCHMOCTH B  pealibHBIX
mporieccax u sBIeHISIX. [ paduKu peaqbHBIX 3aBHCUMOCTEH.
58. Pemmenne npukiianubix 3ana4. Mcnonap3oBanne rpadMKoB QYHKIMN IS

UCCIIEI0BaHMS MPOLECCOB U 3aBUCUMOCTEH, KOTOPbIE BOZHHUKAIOT MPU
pELIeHUH 33/1a4 U3 IPYTUX YIeOHBIX MPEJIMETOB U pealbHOM )KU3HH.
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1.4

Haugama
MaTEMaTHYECKO
ro aHajn3a.

36/18

Ypox

59.

HOCHC}IOB&TGHLHOCTI/I, CIIOCOOBI 3aJlaHksl  TIOCJIEIOBATEIBLHOCTEM.
MeTton MaTEeMaTHYECKOM WHAYKIWU. MoHOTOHHEIE H OrpaHUYCHHBIC
IMOCJICA0BATCIIBHOCTH. I/ICTOpI/IH BO3HHMKHOBCHHA MaTCMaTHUYCCKOI'O
aHajau3a Kak aHajan3a 0ECKOHEYHO MAaJbIX.

OHepI/IpOBaTL MNOHATUAMMU: I10CIICA0BATCIBHOCTD, CITOCOOBI 3alaHus
HOCHCHOBaTeHLHOCTeﬁ; MOHOTOHHBIC n OrpaHNYCHHBIC
IOCJICAOBATCIIPHOCTH, HCCJICOOBATH IIOCJICOOBATCIIPHOCTH  Ha
MOHOTOHHOCTB U OT'PAHUYICHHOCTb.

60. Apudmernueckas 1 TeOMETPHIECKAst IPOTPECCHU. JlaBatp ompenencHue apUPMETHIECKOH W TEOMETPHUIECKOU
IIPOTpecCu.

61. BeckoneuHo yObIBaromiast reomerpudeckas nporpeccus. Cymma Jloka3piBaTh CBOMCTBA apU()METHUECKOH W TIeoMETpUYEeCKOn
0ecKOHEeuHO yObIBatolIell reoMeTpUYecKor nporpeccuy. JIMHEHHBIH 1 | IPOrpeccuy, HAXOAUTh CYMMY WICHOB ITPOTPECCHH, a TAKKE CYMMY
SKCIIOHEHIMANIBHBIN pocT. Hucno e. @opMyiia CI0KHBIX IPOLIEHTOB. 9IIEHOB OECKOHEYHO YOBIBAIOIIEH T€OMETPHUECKON IPOTPECCHH.

62. HemnpepoiBable QyHKIMHM M uX cBoiicTBa. Touku paspeiBa. CBolicTBa | OmepupoBaTh MOHSATHAMH: (YHKIMS HENpepbIBHAs Ha OTpe3Ke,
(yHKIMH HEMPEPHIBHBIX HA OTPE3KE. TOYKa paspbiBa (QYHKIOMM, acuMnToTra rpaduka (YHKIHH.

[TpumeHsTh cBOIicTBa HENPEPHIBHBIX (DYHKLMIT AJIs pelIeHHs 3a/1a4.

63. AcuMnToTH TpaduKOB (PYHKITHIA.

64. [MpousBonHas Gpynkumu. Onpeneneuue. [lepeas u Bropas nponsBogusie | OnepupoBarth MOHATHAMHU: TiepBas M BTOpas IPOHM3BOAHBIC
(hyHKIHN. dyHKLMY;

65. I'eomerpuyeckuii W Quznueckuii cmpica Npou3BonHOH. YpaBHeHue | [loHMMaTh (QU3NYECKHI U TE€OMETPUYECKHI CMBICI MPOU3BOIHOM;
KacaTenbHOH Kk rpaduxy GyHKIuy. 3aMUChIBATh YpaBHCHHC KacaTelbHOM. Hcnonws3oBaTh

reoOMEeTPUUYECKUN U (PU3NUECKHUIA CMBICII POU3BOAHOMN JUIsl pEILICHUS
3a7ad.

66. [IpousBopHble 3neMeHTapHBIX (QyHKOMH. [IpomsBogHass cymMmbl, | BBUMCIATE NPON3BOJIHBIE CYMMBI, IPOW3BEAEHHS, YaCTHOTO W
MIPOM3BEICHNUS U YaCTHOTO. CJIOKHOM (DyHKIIUH.

67. IIpon3BoaHAs KOMITO3UIMA (PYHKIUH. Crpoutp TpaduK  KOMIIO3WIMH  (PYHKOUH C  [TOMOIIBIO

9JIEMEHTAPHOTO HCCIIEIOBAHUSA U CBOWCTB KOMIO3HIIHH.

68. [lpumeHeHne TPOW3BOJAHOM K  HccienoBaHuio  QyHkumd Ha | Mcrmonb3oBaTh TPOW3BOJHYIO [UIsi HCCIeNOBaHHS (QYHKIMU Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI. MOHOTOHHOCTb U 9KCTPEMYMBI.

69. Haxoxnenne HanOonbIIero 1 HaMMEHBLIETO 3HAUYCHWH HemnpepbslBHOM | Haxonute HamOosnblllee W HaWMEHbIEE 3HAUCHHS (QYHKIMN
(yHKIMHK Ha OTpE3Ke. HETIPEPHIBHOH Ha OTpe3Ke, CTPOUTh Tpapuki (GYHKOHHA Ha

OCHOBAHHH TIPOBEJIEHHOTO HCCIIEIOBAHUS.
70. [lepBOOOpa3Has, OCHOBHOE CBOWCTBO NEPBOOOPA3HBIX. OnepupoBaTh MNOHATHSIMH: II€pPBOOOpa3Hasi M ONpeNeEHHBINH
HWHTETpal.

71. [lepBooOpasuble d3nemeHTapHbIX QyHKOMA. [IpaBuia HaxoxaeHus | HaxoauTth nepBooOpasHbie 37eMeHTapHBIX QYHKIMHA U BBIYHUCIISATH
nepBooOpasHBIX. naTerpan o Gopmyne Herotona— JleliOHuma.

72. IIpodeccnonanbHO OPHEHTHPOBAHHOE CO/ICPIKAHNE: IMomy4yate mpeacTaBIeHHE O 3HAUYEHUM BBEJICHMS IOHSITHUSA
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Hurerpan. 'eomeTpudeckuii CMBIC UHTETpaIA. WHTErpajia B pa3BUTUH MAaTEMAaTHKH.
73. [IpumeHeHne UHTErpalia Uil HaX0XKACHUS TUIoNIanel iockux ¢uryp. | Haxoaurts miomaan miockux (GUryp ¢ moMoupio OnpenesiéHHOro
UHTeTrpaJa.
74. [Ipumenenne uHTErpana Jyuis HaxoXJeHUS 00beMOB reoMeTpuyeckux | Haxomurte miomanu rmiockux GUryp m oObEMBI TENI C MOMOMIBIO
Tel. ONpPENEIEHHOr0 UHTErpaa.
75. JuddepernnansHpie ypaBHEHUSA OnepupoBath MOHATHS TUPEpeHINaTbHbIC YPaBHEHHS
76. MaremaTindeckoe MOJEIMPOBAHNE PEANBHBIX MPOLECCOB C MOMOMIBIO | 3HAKOMUTHCSA C MAaTEMAaTHYECKHM MOJICIHPOBAHMEM Ha IpPHMeEpe
i QepeHInaTbHBIX YpaBHEHUH. muddepeHnanbHbIX YpaBHEHUI.
IIpakTuyeckoe 3anATHE
77. IIpodeccoHaIbHO OPHEHTHPOBAHHOE COJep:KaHHe: HCIIOIb30BaHNE
MPOTPECCUH ISl PEIICHNUS] PeabHBIX 3a7a4 MPUKIAIHOTO XapakKTepa.
78. Merto HHTEpBAJIOB JUIA pelIeHNsI HepaBeHCTB. [IpuMeHeHne cBOMCTB
HeTpephIBHBIX (QYHKLIMI IS peleHus 3aaad.
79. [IpousBoaHbIe 3eMeHTapHBIX QyHKIMi. [Ipon3BotHas CyMMBl, Bbruncnare 1pon3BOOHBIE CYMMBI, IPOW3BEAEHHS, YacCTHOTO W
MPOU3BEACHHS U YaCTHOTO. CJIOKHOH (DyHKIIUH.
80. Bbruncnare Tpon3BOJHBIE CyMMBI, IPOW3BEAEHHS, YacTHOTO W
[TpousBoHAasE CyMMBI, IPOU3BEACHHS M YaCTHOTO. o
CJIOKHOH (hyHKIIUH.
81. [IprmeHeHne MPON3BOAHON K MCCIIEAOBAHUIO (DYHKIMH Ha Hcnonp30BaTh NPOM3BOIHYIO [UIS HCCIENOBaHWA (QYHKIMM Ha
MOHOTOHHOCTb M DKCTPEMYMBI. MOHOTOHHOCTb ¥ 9KCTPEMYMBI.
82. . Hcnonb30BaTh MPOM3BOAHYIO JUIS HAXOXJICHHS HaWIydIIero
Pemrenve npuknaaHbIx 3amad. [IpuMeHeHne mpon3BOAHOMN IS HAXOXKICHHS
peLIeHus! B IPUKJIAHBIX, B TOM YUCIIE COLUATBHO-9KOHOMHYECKHX,
HaMTy4IIero pelieHns B IPUKIIAIHBIX 3a/1a4ax, Il ONpe/iesIeH s CKOPOCTH 1
o 3a7a4ax, ISl ONPENENICHHS CKOPOCTH W YCKOpEHHs IIpoliecca,
YCKOPEHHSI TIpOLIecca, 3a1aHHOTO (GOpMYIIOi MK TpadrKoM. .
3aaHHOTO (OPMYJION MK rpaduKoM.
83. BhIUHCIeHHE ONMpENeeHHoro MHTerpana 1o dopmyine Hpiotona- | HaxoxuTs nepBoobpasHbie dIeMEHTapHBIX (YHKIMA U BEIYUCIISTH
JleiiOHmIa. uHTerpai no popmyine Herorona— JleiiOnuna.
84. ITpumeps! pemennii audHepeHnanbHBIX YpaBHECHHUH.
85. [Ipumeps! perenuit qudQepeHInaNEHBIX YpaBHEHUH.
1.5 | MHoxecTBa U 6/4 | Ypok
Jloruka 86. MHOKECTBO, Ollepalliy Ha/l MHOKECTBAaMHU M UX cBoiicTBa. [Juarpammbl | CBOOOJHO OMEpUPOBATh MOHSITHUSMH: MHOXECTBO, ONEPaLUH HaJ
Diinepa-BenHa. MHOKECTBaMH.
87. Omnepanuy HaJl MHO)KECTBAMH U MX CBOICTBA. CB0OOIHO ONIEPUPOBATH OTIEPALINHU HAJl MHOKECTBAMHU.
88. Omnpenenenne, TeOpeMa, CBOWCTBO MaTEMaTHYECKOro  OObBEKTa,
CJIC/ICTBHE, JOKA3aTEIbCTBO, PABHOCWIILHBIE YPaBHEHHS. CB00OOHO OmEpHpPOBaTH MOHATHAMH: OIpEAEIEHHe, Teopema,
ypaBHEHHE - CJEICTBHE, CBOWCTBO MaTeMaTH4YeCKOro OObBEKTa,
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J10Ka3aTCJIbCTBO, PABHOCHUJIBHBIC YPABHCHUA 1 HCPABCHCTBA.

IIpakTnyeckoe 3aHsiTHE

89. [IpuMeHeHHE TEOPETUKO-MHOKECTBEHHOI'O ammapara s onucanus | VICmonp30BaTh TEOPETHKO-MHOKECTBCHHBIN anlapar Jis OMUCAHUS
pealbHBIX TMPOIECCOB W SIBICHHWW, NMPU PEIICHUM 3alad W3 JAPYTHX | PeajbHBIX MPOICCCOB W SBICHHMA, IIPU PEIICHUU 3373y U3 JAPYTHX
Y4eOHBIX PEAMETOB. Y4eOHBIX PEIMETOB.
90. MHoOXecTBO, OTepauy HaJl MHOKECTBAMHU. CB0OOIHO OIIEPUPOBATH OTIEPALINH HAJl MHOKECTBAMHU.
Paznen 2. Teomerpust
2.1 | Ipsimele u 18/10 | ¥Ypoxk OnpenensiTh IUIOCKOCTh Kak (UTYypy, B KOTOPOW BBIMOJHACTCS
IJIOCKOCTH B 91. | OCHOBHBIE TIOHATHSA CTEPEOMETPHM. TOdYKa, NOpsAMas, IUIOCKOCTh, | [UTAHUMETpHS. JlenaTh MPOCTCHINNE JOTMYCCKHE BBIBOABI U3
HPOCTPaHCTBC npoctpaHcTBo.  IlomsAtne 00 — akCHOMATHYECKOM  IOCTPOCHHMU | aKCMOMATHUKH IUIOCKOCTH. I[IPUBOAUTL TPUMEPHI  PEANBHBIX
CTCPEOMCTPUN: AKCUOMBI CTCPEOMCTPUU U CIICACTBUA U3 HUX. 00BEKTOB, HCATH3AIMCH KOTOPHIX SIBIISIOTCS AKCHOMBI TCOMETPHH.
92. B3anMHOe pacmonoskeHHe PSMBIX B IPOCTPAHCTBE: Tepecekarmuecs, | Vcnonp30BaTh A HMOCTPOCHUS CEUCHHH METOJ CIIEAOB, METOJ
[apajcibHbIC u CKPCIIMBAIOLIIHACCA [pAMBIC. IIpusHaku | BHYTpeHHEro MPOCKTHPOBAHMS, METOA IepeHoca  CeKymiei
CKPCIIMBAIOIIUXCSI TPSIMBIX. wiockoctd. Knaccuduupoats B3aMMHOE PacIoIOKEHHIE MPSIMBIX
B IIPOCTPAHCTBE, WILTIOCTPUPYS PUCYHKAMH M IPUBOAS IPUMEPHI U3
peanbHOM )KU3HU.
93. [MapammensHOCTE TPSAMBIX M IUIOCKOCTeW B mpocTpaHcTBe: | [loKa3pIBaTh MPHU3HAK O MApaUICIBHOCTH MPSIMON W IUIOCKOCTH;
napajieNibHble TPSMBIE B IPOCTPAHCTBE, MAPAUICIBHOCTE TPEX | CBOWCTBA MApaJUICIFHOCTH NPSAMOW M IDIOCKOCTH. JlOKa3hIBaTh
HpAMBIX, MapaJUIeJIbHOCTD IIPAMOU U IUNIOCKOCTH. TEOpEMY O CYIIECTBOBAHMM W EAMHCTBEHHOCTH NapajlieIbHOMN
MPSIMOM, TIPOXOIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JISKaIIel Ha
IPYTOM TPSAMOW; JIEMMY O TIEPECEUCHHH IUIOCKOCTH JIBYMS
MapajyieIbHBIMU  [IPSIMBIMK; TEOpeMy O TpPEX MapauIeIbHbIX
MPSIMBIX.
94. [MapanmensHOE U IEHTPaTBHOE MTPOSKTHPOBaHUE, H300pakeHne Guryp. | OOBACHATh, YTO HA3BIBACTCSA MApaUICIGHBIM H IIEHTPaIbHBIM
OCHOBHBIE CBOWCTBA MAapajljIeIbHOIO MPOEKTUPOBaHUs. M300pakeHHe | mpoeKTHPOBAaHMEM M KAK BBIOJIHACTCS MPOEKTHPOBaHUE (QUIyp Ha
¢uryp B TapamieNbHOW MPOCKUMH. YTl C COHANMPABICHHBIMU | [IOCKOCTS. Jloka3bIBaTh CBOICTBa napajjieIbHOro
CTOPOHAMHM, YTOJI MEXKIY IPSIMBIMA B IPOCTPAHCTBC. npoekTupoBaHus. IlomydaTh TpeACTaBIEHHE O LEHTPAIBLHOM
MIPOSKTUPOBAHUH U 00 HCTOPHH PabOT 0 TEOPUH MEPCIICKTUBBI.
95. [MapammenbHOCTh TUIOCKOCTEW: TapalieNbHBIC IDIOCKOCTH, cBolicTBa | KimaccmpuimpoBats B3anMHOE PACIIONOKEHHE MPSIMOH U ITIOCKOCTH
MapajuIeIbHBIX IDIOCKOCTEH. B TPOCTPAHCTBE, MPHUBOMAS COOTBETCTBYIOUINE NPUMEPHI U3
peansHON Jku3HH. DOPMYIMPOBATH OMpECICHHE HapaICIbHBIX
OpsSIMOM W TUIOCKOCTH. J[OKa3pIBaTh MPH3HAK O MapauIeIbHOCTU
OpSIMOM M IUIOCKOCTH, CBOWCTBA NApAIUICTBHOCTH TPSAMOH H
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IIJIOCKOCTH.

96. IlepneHAUKYNAPHOCTh MNPSIMOM M IJIOCKOCTU: IEpHEHAUKYIspHbIe | JlOKa3bIBaTh: TEOpEMY, BBIPAKAIOLIYIO IIPU3HAK
OpAMBIE B IPOCTPAHCTBE, NPAMBIE MAPAJIEILHBIE U NEPIICHIAUKYIISPHBIE | MEPIECHIUKYIAPHOCTA TNPIMONM M IUIOCKOCTH; TEOPEMY O
K IIIOCKOCTH, NPU3HAK ICPICHAUKYISPHOCTU NPAMOU U IJIOCKOCTH, | CymIeCTBOBAHUU M €IWHCTBEHHOCTH INPSAMOM, MPOXOJSAILEN depe3
TeopemMa O HpPAMOM NepHeHIUKYISpHOH MIockocTH. OpTOroHaibHOE JAHHYI0 TOYKYy H NEpPHeHIMKYIAPHON K JAHHOH IUIOCKOCTH.
TIPOCKTHPOBAHHUE. [TonyyaTs NpejcTaBieHre 06 OPTOrOHAIEHOM ITPOEKTUPOBAHUH.

97. IleprieHAMKyNAp M HAKIOHHBIE: PACCTOSIHME OT TOYKM 1O INOCKOCTH, | IlomydaTe mnpeacTaBieHHME O 3HAYEHUM MNEPHEHIUKYIApa It
PaccTosHKE OT NPAMOIf 10 MIIOCKOCTH, MPOEKLKUs (GUIyphl HA INIOCKOCTh. | npyrux obmacteii Hayku ((u3HMKa, DHEpreTHKa, Ja3epHbIE
HCpHeHHI/IKyHﬂpHOCTL IUTIOCKOCTEH: IPU3HAK TEPHEHAUKYIAPHOCTH TeXHOJ'IOFI/II/I), B peaﬂLHoﬁ JKU3HU (TeXHI/IKa, OKpy>Karomias
JIByX IUIOCKOCTEH. 06CTaHOBKA).

98. Teopema 0 Tpex neprneHAuKyJIsIpax. JlokaszpiBaTh TeOpeMy O TpEX IEPHEHIUKYJSIpaX MU TEOpEeMy

o0OpaTHyI0 TeopeMe O TPEX MEePIeHIUKYIIAPAX.
99. Yriael B OpPOCTpaHCTBE: Yroid MEXAY MpsMOW ¥ IUIOCKOCTBIO, | AKTYalM3UpoBaTh (aKThl U METOJbI IUTAHUMETPUH, PElICBaHTHBIC

JIBYTPaHHbII YIOJl, IMHEIHBIN YroJl ABYIPaHHOIO yria. TpeXrpaHHbli U
MHoOrorpasssie yribl. CBoiiCTBa INIOCKUX YIJIOB MHOTOTPAHHOTO yTIIa.
CBoiicTBa INIOCKUX U ABYTPaHHBIX YTJIOB TPEXTpaHHOrO yria. Teopemsl
KOCHUHYCOB U CUHYCOB JIJISl TPEXTPAHHOI'O yIJa.

TeMe, TPOBOAUTH aHanoruu. DopMynupoBaTh OIpeC/ICHUE
JIBYrpaHHOTO yrima. Jloka3blBaTb CBOWCTBO paBEHCTBA BCEX
JWHEHHBIX  yIIOB  JByrpaHHoro yrima. Kiaccupummposats

JABYT'PAaHHBIC YTJIbI B 3aBUCUMOCTH OT UX FpaHyCHOﬁ MCEPHEL.

IIpakTHyeckoe 3aHsiTHE

100.

I[Mpocreiime npocTpaHCTBEHHBIE (PUIYPhI HAa IUIOCKOCTH: TETPadap,
napaJelenuIe, MOCTPOCHUE CEUEHHH.

Pemats CTCPCOMCTPHUYCCKUC 3aJadud: Ha ONPCACICHUC BHAA
CCUCHHA N HAXOXACHUC €Io IJI0OI[a . HpOBO,Z[I/ITB JA0Ka3aTCIbHBIC
pacCyXKaACHUA IPpU PEIICHUU Tr€OMETPHUUCCKUX 3aaa4, CBA3AHHBIX CO
B3aMMHBIM PACIOJIOKEHUEM IIPAMBIX B IIPOCTPAHCTBE.

101.

[lepnenauKyIISIp ¥ HAKJIOHHBIE.

DopMynUpOBaTh OINPEIENICHUS: MNEPNEHANKYISAPHBIX INPSMBIX B
OPOCTPAHCTBE; ONpEeAENeHHE MpsIMOM, NEPHEHIUKYIAPHON K
INIOCKOCTH. JlOoKa3bIBaTh: JEMMY O HNEPHEHIUKYISPHOCTH IBYX
HapajyieNIbHBIX HPAMBIX K TpeTbedl MpsMOIl; TEOPEMBI O CBA3U
MEXy HapaieIbHOCTBIO MPSIMBIX M UX MEPHEHIUKYIAPHOCTBIO K
IUIOCKOCTH.  JIOKa3bIBaTh: TEOpPEMy, BBIPAXKAIONIYIO IPU3HAK
HNepIEHANKYIIPHOCTH MHPSAMOM W IUIOCKOCTH; TEopeMy O
CyIIECTBOBAaHUU U EAMHCTBEHHOCTH HPSAMOW, MPOXOAAIIEeH depes
JAHHYI0 TOYKY W TIEPIEeHAWKYSIPHOH K JaHHOW IUTOCKOCTH.
N300paxaTh B3aMMHO IEPIEHANKYJIISIPHBIE IPSIMYIO U TUIOCKOCTb

102.

Yrael B HOPOCTPaHCTBE: Yrod MeXAy MNpsMOM M IIOCKOCTBIO,
JIBYTpaHHBII YIroJl, IMHENHBINA yroJl ABYTPaHHOTO yria. TpexrpaHHblil U
MHOTOTPaHHbIE YTJIBL.

Pemats CTECPCOMETPUICCKUEC
IJIAaHUMETPUYCCKUC (baKTI:I U METOBbI.

3aJga4u, HCIIOJIBb3Ys

103.

TeOpeMLI KOCHHYCOB U CUHYCOB JId TPEXT'PAHHOT'O YTJIad.

Pemats MpUKJIaJAHbIC 3a/da4i,
T€OMETPUICCKUX BCJIINYHH.

CBsA3aHHBIC C HaXOXIACHHUEM
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104.

Teopema 0 Tpex nepreHUKYIIspax.

PemaTs crepeoMeTpuuecKkue 3agadd, CBS3aHHBIE C NMPUMCHEHHEM
TEOpPEMBI O TPEX MNEPIEHAMKYISIpax, HaXOXKICHUEM DPACCTOSHHUMH,
[IOCTPOCHHUEM NPOEKLUH.

2.2

MHororpaHHuKu

10/10

Ypox

105.

Bunel MHOrorpaHHMKOB, pa3BepTka MHoOrorpansHuka. IIpusma: n-
yrojpHas Npu3Ma, MpsiMas U HAKJIOHHas NMPHU3MBI, OOKOBast M TOJIHAS
MOBEPXHOCTH ITPU3MBI.

PucoBate BBINYKIIBIE MHOTOTPAHHUKHU C 33JaHHBIMU CBOICTBaMuy;
BOCCTAaHABJIUBATh OOLIMH BH/ BBITYKJIOTO MHOTOTPAaHHHUKA 110 JIBYM
€ro MIPOEKLHUSIM. Jloka3bIBaTh CBOICTBa BBIITYKJIOTO
MHOTOTPaHHHKA.

106.

[Tapannenenunen, NpsMOYTOJbHBIN NapajuleNenune] U ero CBONCTBA.
Kpatuaiimue myTu Ha MOBEpXHOCTU MHOTOTpaHHUKa. TeopeMa Dilnepa.
[TpocrpancrBenHas Teopema [Tudaropa.

PucoBath BeIMyKJIbIE MHOTOTPaHHUKH C pa3HOW OilnepoBoil
XapaKTePUCTUKOM; HCCIEN0BAaTh BO3MOKHOCTH MOIY4EHUS
pesyibTaTa INpH BapbUpPOBaHMU JAaHHBIX. llmaHupoBaTh
MOCTPOEHHUE MPABMIBHBIX MHOTOTPAHHUKOB Ha TIOBEPXHOCTAX
JIPYTUX MPaBUIBHBIX MHOTOTPAHHUKOB

107.

IMupamupma: n-yronpHas MNHpaMuAa, TpaBHIbHAasT U yCEUCHHas
nupamunael. CBoiicTBa pebep U OOKOBBIX TIpaHeill NpaBUIIBHOU
MUPAMHUJIBI.

108.

[IpaBuibHBPIE MHOTOTPAHHUKHW: TIpaBWIIbHAS TIpU3Ma W TIPaBHIIbHAS
mUpaMuia, MpaBWIbHAS TPEYrONbHAS MHUpaMUAa W IPABIIBHBIN
TeTpa’dap, kyo. IlpeacraBieHue O MPABWIBHBIX MHOTOTPAHHUKAX:
OKTadIp, IOJEKAdIP U UKOCAIP.

109.

CI/IMMeTpI/IS[ B TIPOCTPAHCTBE. DJIeMEeHTHI CUMMETpUU TMPABUJIbHBIX
MHOTOI'PAHHUKOB. CI/IMMeTpI/Iﬂ B MPaBWJIBHOM  MHOI'OIPAHHHKE!:
CUMMCTpHUA NapauieJCnuIicaa, CHUMMETPpHUS [IPAaBUJIBHBIX IIPU3M,
CUMMCTpUA HpaBHJ’ILHOﬁ nupaMuJbl.

HpaKaneCKoe 3aHATHE

110. | TIpogeccMoOHAILHO OPHEHTHPOBAHHOE COIEPIKAHIE:
BEIYUCIICHHE DJIEMEHTOB MHOTOTPAHHHUKOB: pe0pa, THaroHaju, yrIib.

111. [Tnomanas 60KOBOM MOBEPXHOCTH MPHU3MBI. Brraucnuth 60KOBO MOBEPXHOCTH TIPU3MBI.

112. | [nomangs 6OKOBOW MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH HPSIMOMA
MIPU3MBI, TUIOIIAIb OCHOBAaHUH, TeopeMa 0 OOKOBOI MMOBEPXHOCTH BBIMUCIATE TUIOMAAM TIOBEPXHOCTEH MHOTOTPaHHHMKOB (IPU3Ma,
TPSIMOIA [IPU3MBL MUPAaMHU/Ia), TEOMETPHUCCKUX TEJ ¢ IPUMEHEHUEM (POPMYIL.

113. | Ilmomaae GOKOBO MOBEPXHOCTH M MOBEPXHOCTH MPABMIHHON TAPAMHIBL,

TeopeMa O IO YCEUEHHON MTUPaMU/IbL.

Beruucaate miomaan MOBEPXHOCTHU HpaBHJ’IBHOﬁ nupamMuabl,
reOMETPUICCKUX TCJI C MPUMEHCHHUCM (bOpMyJ'I.
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114.

CummeTpuss B TPaBWIBHOM  MHOTOTPAaHHHKE:
nmapajuieNienuIesa, CHUMMETPHS MPAaBWIBHBIX IIPHU3M,
TIPaBUIBHOM MUPaMUJIBL.

CUMMETpPHS
CUMMETPHS

2.3 | Bekropsl u 4/4 | Ypox
KOOpZHMHATRI B 115. | IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJICBOH BEKTOD, IIMHA HEHYNIEBOTO | OmnepupoBaTh MNOHATHUSMH: BEKTOpD Ha IUIOCKOCTH H B
IIPOCTPAHCTBE.
p p BEKTOpA, BEKTOPBI KOJUIMHEAPHBIC, COHAIIPaBJICHHBIC u NIPOCTPAHCTBE; KOMIIJIaHapHBIE BEKTOPEI. HpI/IBOI[I/ITB
MPOTHBOIIOJIOKHO ~HAMPABJICHHBIC BEKTOPHL. PaBEHCTBO BEKTOPOB. | ppumepbl (U3HYCCKHX BEKTOPHBIX BeIMdMH. (OCBaMBATH
JleHicTBHSl ¢ BEKTOpaMHM: CIIOXKEHHE M BBIYMTaHHWE BEKTOPOB, CYMMa | phapina BHITONHEHWS AGHCTBHH CIIOKEHHA M BEIMHTAHWS
HECKOIIBKMX BEKTOPOB, YMHOXXEHHE BeKTopa Ha dmncio. CBoicTBa
. BEKTOPOB, YMHOXCHHSI BEKTOpa Ha uHclo. Jlokas3pIBaTh
CloKeHUsI BEeKTOpoB. CBONCTBa yMHOXXEHHUS BEKTOpa Ha 4YHCIIO. N
NPU3HAK KOMIUIAHAPHOCTH TpEX BEKTOpoB. JloKa3bIBaTh
IlonsTue KoMIUTaHapHbBIE BEKTOPHI. lIpH3HaK KOMIUIAHAPHOCTU TpeX 5 .
BexTopoB. IlpaBuno mapamnenenunena. Teopema o pasnoxkenun | COPEMY O PasiOmKCHHH JOOOrO BEKTOpa 1O TpEM HaHHBLIM
BEKTOpA 110 TPEM HEKOMIIAaHAPHBIM BEKTOPaM. HEKOMILTaHAPHBIM BEKTOPaM
116. | IIpsiMmoyronpHast cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatsl | BeroMHHTH ompeeneHne CKaaspHOTO YMHOXKEHHS U €r0 CBOWCTBA.
BeKTOpa. CBsI3b MEK/LY KOOP/IMHATAMH BEKTOPA U KOOPJMHATAMH TOYEK. | BERMUCIATE C IIOMOMIBIO CKaJIIAPHOTO YMHOKCHHUS JJIMHBI BEKTOPOB,
Yron Mexny Bekropamu. CKaJsIpHOE POU3BEICHUE BEKTOPOB. YOIl MEKLY HHMH, YCTAHABIMBATh  IIEPICHAMKYISPHOCTH
BEKTOPOB.
IIpakTHyeckoe 3aHATHE
117. | Omnepanuu HaJ BeKTOpaMH, 3alaHHBIMH B IIPOCTPAHCTBE.
Bekropsl B mpoctpanctBe. Omepamum Hajx BeKTopamH. BexropHoe
YMHOXEHHE BEeKTOPOB. CBOMCTBA BEKTOPHOTO YMHOKCHHSI.
118. | IlpsiMmoyroJnbHasi cucTeMa KOOPAMHAT B IpocTpaHcTBe. KoopauHAThI
BekTopa. PasznoxkxeHune Bekropa mo Gasmcy. KoopanHaTHO-BEKTOPHBIHM
METO/]I TIPH PEIICHUN TeOMETPUIECKHUX 3a/1ad.
2.4 | Tena BpaeHus 12/20 | Ypok
119. | IloHsATHSA: UWIMHIPUYECKAsT MOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, | CBOOOIHO OTIepPHPOBATH HOHATHSIMU: IUTHHAPHYECKast
oOpasyrone mnoBepxHocTel. Tena BpalleHWs: UWIMHAP, KOHYC, | MOBEPXHOCTb,  LWIMHIAP.  M3ydarh  cHnocoObl  MOJydeHHs
YCEUEHHBIN KOHYC. WINHAPHUYECKON TIOBEPXHOCTH, IIMIUHpA. V300paxars HUIHMHID
U €T0 CEUEHHs MIOCKOCTHIO.
120. | Hownsarus: map, chepa, chepruieckas TOBEPXHOCTb. CB00OOIHO ONepUPOBATh MOHATUAMIE: chepa U map, UeHTpP, PaANyC,
quamerp cdepsl u  mapa. DopMmyrupoBaTh  ONpeaeneHHe
KacaTeJIbHOH INIOCKOCTH K cdepe. JloKa3bIBaTh TEOPEMBI O CBOWCTBE
U TIpU3HaKe KacaTelbHOM MJIOCKOCTH. BwIBOmUTH (opmyny s
BBIYHCIICHUS TUIOLIAH Cephl uepe3 pasuyc cepsl.
121. | B3aumHoe pacronoxeHue chepsl U INOCKOCTH, KacaTelbHas INIOCKOCTh | MccenoBaTh B3aMMHOE PacIoioKeHue chepbl U MIOCKOCTH.

K cdepe. M3o0pakeHne Ten BpalleHHs Ha IUIOCKOCTH. Pa3BepTka
WIMHApPa U KoHyca. CuMMmerpus cdepsl u mapa.
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122.

O6bem. O6bpeM npusMbl. OCHOBHEIE CBOWMCTBa 00beMOB Tell. Teopema
00 o0beMe MPSIMOYTOJIbHOTO MapauleNieuIiela U CISACTBHS U3 Hee.
O6BeM NpsAMO¥ ¥ HAKJIIOHHOH MPH3MEI.

CsoboaHo 00BEM Tela, OO0OBEM
MPSIMOYTOJBHOTO Tapayienenuneaa. dopMyIupoBaTh OCHOBHEIC

CBOMCTBa

OIICPUPOBATH  IMOHATHUAMMU:

00béMOB.  JlOKa3bIBAThH 00BEMe

Mnapajjeienumnena,

Teopemy 00

MIPSIMOYTOJIEHOTO ciencTBuis  u3  Heé.
Joka3pIBaTh TeopeMy 00 00BEME HAKIIOHHOW TPU3MBI Ha TIpUMEpe

Tpeyl"OJ'ILHOﬁ MPU3MBI U JId HpOPI?,BOJ'II:HOfI MIPU3MBIL.

123. | lomobme B mpocTtpancTBe. OTHOmEHHE O00BEMOB, IUIOIIAACH
noBepxHocTe  monoOHbIX  ¢uryp. IIpeoOpazoBanme  momoOwus,
TOMOTETHS.

124. | TlocTpoeHne ceuyeHU MHOTOTPAHHUKOB U TeJl BPAIICHUS: Crpouts ceueHus. PemaTts crepeoMerpudeckue 3agaddl Ha
CeveHUs LMIMHApPa (IIapajIeibHO U NEPNEHAUKYISAPHO OCH), CEYEHHS | [OKAa3aTelbCTBO MATEMATHYECKHX OTHOINCHMH, HAXOXKICHHE
KOHyca (MapajulellbHOEe OCHOBAHUIO M MPOXOZSIIEe uepe3 BEpILUHY), TCOMCTPUYCCKUX BCIIMYHNH (i, YIJIOB, IUIOIIAJEH, 00BEMOB).
CCUCHUA mapa, METOAbI HOCTpOCHI/Iﬂ Ce‘IeHI/Iﬁl METOA CJIIEA0B, MCTOA HCHOJ’ILSOB&TL HpI/I peIHCHI/II/I CTGpCOMeTpI/I‘IeCKI/IX 3a71a4
BHyTpeHHCFO HpOCKTI/IpOBaHI/Iﬂ, METO HCpCHOC& ceKymeﬁ IIJIOCKOCTH. HJ'IaHI/IMeTpI/I‘-IeCKI/Ie q)aKTI)I U METOJBbI. HpOBOZ[I/ITI) JIOTUYECKHU

KOPPEKTHBIE  JIOKa3aTEIbHBIE  PACCYXKICHUSA IIPU  PEIICHUU

CTCPCOMCTPUYCCKUX 3aaa4.

HpaKTH‘{eCKOC 3aHATHE

125.

O6pem. O0BeM THpPaMHUTIHL.

JlokaspiBaTh TeopeMy: 00 00BEME mnmpaMuzabl, (OpPMYIHPOBAaTH
CleACTBHA W3 Hee: 00BbEM yceuCHHOW mHpamunsl. BwiBoguTh
(bopMyITy U BBIYHUCIICHHS 00BEMOB YCEUEHHOM MTUpaMUIbI

126.

O6beM. O0beM UIIHH]IPA U KOHYCA.

CBOOOIHO ONEpUpPOBATH MOHATHAMH: OOBEM Tejda, IUIOIAIb
noBepxHoCcTH. POPMYITHPOBATH OCHOBHBIE CBOMCTBA 00BEMOB.
JokaspBaTh TeopeMbl: 00 00bEMe MUIHHAPA; 00 00BEME KOHYcCA.

BriBoaNTb (OpMYIIBI JJIst BRIYKCICHHS 00bEMA YCEYEHHOTO KOHYCA.

127.

O0BeM 1mapa ¥ mapoBOro CETMEHTA.

CB00OOIHO OMEepHUPOBATH MOHATHUAMU: IIIAPOBOM CEIMEHT, IIapPOBOIf
CIIOH, IIapOBOIl CEKTOP, OCHOBAHUE U BBICOTA CEIMEHTA, OCHOBAHUE
W BBICOTA LIAPOBOrO CIOS. BBIBOAUTE (GOPMYIIBI T HaXOXKICHUS
00BEMOB IIAPOBOTO CErMEHTa, IIAPOBOTO CEKTOpa, IUIOIIATN
ctepsl. JlokazpiBaTh TeOpeMy 00 00BEME mapa.

128.

KomOuHammu Ten BpaleHus: ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BricaHHAs B
IIMHJIP, OMFCaHHas oKoo IuuHapa. [lepecedenue cdepsl u mapa ¢
IOCKOCThI0. Kacanue mapa u cephl INIOCKOCTHIO.

Pemats nmpocteie 331241, B KOTOPHIX QUIYPUPYIOT KOMOWHAIMH TEJl
BpAaIeHUS ¥ MHOTOTPaHHUKOB. M CIIoIb30BaTh pH peIIeHun 3a1ad,
CBS3aHHBIX CO CcQepoid W IMIapoM, IUTaHMMETpuiyeckue (aKThl U
METOZIBI.
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129. | KomOuHammu Ten BpameHMs ¥ MHororpaHHukoB. [loHsTne | Pemars crepeomerpuueckue 3amaud, CBsA3aHHBIE C  TeJlaMU
MHOTOTPAaHHHKA, OIMCAHHOTO OKOJO chepbl, cepbl, BIMCAHHOW B | BPAIIECHHS, IOCTPOCHUEM CEUCHMI TEJ BPALLCHNUSI, ¢ KOMOMHALMAMU
MHOT'OT'PaHHMK WJIM TEJIO BPAILCHUS. TEJ BpallICHUA 1 MHOTOTPAHHUKOB.

130. | IInomane MOBEPXHOCTH LWIMHApA, KOHYyca, Iuomans chepsl n ee | CBOOOTHO ONepupoBaTh MOHITHUSAMHU: KOHWYECKas IOBEPXHOCTb,
JacTeH. KOHYC, YCeY€HHBIH KOHyc. M3y4yarh crmocoObl TOJNy4YeHUsS

KOHMYECKOH MOBEPXHOCTH, KOHyca. M300pakaTh KOHYC H €ro
CCUCHUS IUIOCKOCTBIO, NMPOXOJSMIEH depe3 0Ch, W IUIOCKOCTEHIO,
NepIEeHANKYJISIPHOI K OCH.

131. | [Inomanp MOBEPXHOCTH IWIMHApA, KOHyca, IDIOMAans chepbl U ee
4yacTen.

132. | Pemrenue 3a1a4 Ha IUIOCKOCTH C MCIOJIb30BAHUEM CTEPEOMETPHUYECKUX
METO/IOB.

133. Ceuenus 1mapa, METOJIbI IIOCTPOCHUS CEUSHUI: METO/1 CclielloB, MeTox | PemaTh crepeomeTpuueckue 3ajaud, CBs3aHHbIE cO cdepoil u
BHYTPEHHETO MIPOEKTHPOBAHUS, METO]] TIEPEHOCA CEKYIIEN TUIOCKOCTH. | IIAPOM, HAXOXIEHUEM IUIOIIaH cephl U €€ yacTell, HocTpoeHueM

ceueHui cepsl U mapa.

134. | Pemenue 3a1a4 Ha IIIOCKOCTH € MCHOJIB30BaHUEM CTEPEOMETpHUecKHX | PermraTs crepeoMeTpuiecKue 3a/1auu, CBA3aHHbIE ¢ 00BEMOM MIapa,
METOJIOB. IIapOBOTO CEIMEHTa, IIAPOBOTO CEKTOPA, IUTONIAbI0 CEPHI.

2.5 | JIBuxenusi B 4/2 | Ypok
npocTpancTse 135. | Jsmwkenus mpoctpaHcTBa. OToOpakeHus. JIBwkeHdus u paBeHCTBO | CBOGOIHO ONEPHPOBATH MOHATUAMU: OTOOPAKEHHE MPOCTPAHCTBA
¢uryp. OOwwme csoiicra nasmxkeHuil. IIpeobpasoBanus nOAOOMS. | wa ce6s, JABMKEHHE NPOCTPAHCTBA; LEHTPATbHASA, OCEBAs M
lpsmast u cdepa iinepa. 3epKabHas CUMMETPHH, NApajlIe]bHBIA MEPEHOC; PABEHCTBO W
nogobue ¢uryp. OnepupoBaTh HOHATHSAMHU: IpsMas U cdepa
Diinepa. BeIMoaHATH mpeoOpa3oBaHust MOA00HS.
136. | Buns! 1BwkeHHMi: napaienbHbId IEPEHOC, IEHTpalIbHAsA CUMMETpHs, | JlOKa3pIBaTh yTBEpXKJICHHS O TOM, YTO LEHTpalbHas, OceBas H
3epKaJibHasi CHMMETPHSI, TOBOPOT BOKPYT MPSIMOH. 3epKajibHasi CHMMETPUH, NapajulelIbHbI EepeHoC  SIBISIOTCS
JIBIDKCHUSIMH.
IIpakTHYecKkoe 3aHsITHE
137. | IIpeobpa3zoBanus nomodus. [Ipsmast u cdhepa Ditnepa. Pematr reomerpuueckue 3anaddl ¢ UCIOJIb30BAHUEM JIBIKEHUH.
Hcnonb30BaTh NpH pEIICHUN 3a7ad ABHXEHUS IIPOCTPAHCTBA M MX
CBOMCTBa.

Pasnen 3. BeposiTHOCTD M cTaTH

CTHKa

3.1

DJIeMEeHTHI TeOpUH
BEPOSITHOCTEM.

10/4

Ypoxk

138.

I'pad, cBsubii rpad, mytm B rpade: mmknsl ¥ nenu. CreneHb
(BanenTHOCTH) BepinHbL. ['padsl Ha utockocty. JlepeBbs.

[MpencTaBnsaTh OOBEKTHI M CBSI3M MEXIY HUMH C ITIOMOIIBIO
rpada, HaXOIUTh ITyTH MEXIY BepuInHaMH rpada. Beiaensats B
rpagpe memu u IWKIBL. CTpPOMTH JEpeBO IO ONHCAHHIO
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CITy9aifHOTO OTIBITA, OTIMCHIBATH CITyJaifHbIE COOBITHS B TEPMUHAX
JepeBa. Pemate 3agaun ¢ moMouipio rpados.

139. | DnemeHTapHble COOBITHA. BeposSTHOCTH CilydallHOro coOOBITHS. | BhImensTe ©  omuceBaTh  ciydaiiHble COOBITHS B
CiydaiiHple 3KCHEPUMEHTHI  (ONBITHI) W ClOydailHble COOBITHS. | CIy4aiHOM OTIBITE. DopMyaUpOBaTh yCII0BUS
DreMeHTapHble  COOBITHS  (MCXOMbI). BeposTHOCTL — cilydaiiHoro | IMPOBEICHHS CydaiHOro ombita. HaxoxuTs BeposTHOCTH
coObITusi. baM30ocTh 4acToThl U BEpOSITHOCTH coObIThi. CiyuaiiHbie cobbITHit B OIBITax ¢ PpaBHOBO3ZMOXHBIMHU
OTIBITHI C PABHOBO3MOHBIMH 3JIEMEHTAPHBIMH COOBITHAMHU. SJICMCHTAPHBIMU HCXOAAMU.

140. | Oneparmuu HaJ COOBITHSIMU: nepeceueHue, oOvenmHeHne, | Mcmons3oBath muarpaMMel Diffiepa n BepOabHOE ONHMCAHHE
MPOTHBONOIOXKHBIE  cOOBITHA. Jmarpammer  Dinepa. @opmyna | COOBITHI TpH BBHINOJHEHWH ONEpanuid HaJ COOBITHAMHU.
CJIOKEHUS BEPOSITHOCTEM. Pematp 3amauu, B TOM YHCIE C HCIIOIb30BAaHMEM JEpPEBa

CIly4alHOTO OMbITa, (OPMYJ CIOXKEHHS M YMHOXKEHHS
BEPOSITHOCTEH

141. | YcioBHas BEpOATHOCTE. YMHOXEHHE BepoaTHocTed. JlepeBo | Pemarte 3agaun, B TOM dYHCIE C HCIIOJIB30BAaHHEM JiepeBa

CIly4alHOTO SKCIEPHMEHTA. CIIy4alHOTO OIBITa M yYMHOXCHHUS BeposTHocTeil. Mcmomp3oBaTh
NPaBWJIO YMHOXEHUsI, U3y4eHHbIE KOMOWHATOPHBIE (OPMYJIBI AJIS
MEPEUYUCTICHUA DBJICMCHTOB pPa3JIMYHBIX MHOKECTB, B TOM YHUCIIC
3JIEMEHTAPHBIX COOBITHH B CITy4aifHOM OIIBITE.

142. | buHapHblii ciny4ailHblii oOmbBIT (MCIBITaHWE), ycrmex u  Heynada. | [lonb3oBatbes dopmynoid u TpeyroabHukoM Ilackanms st

HezaBucumble wucnbitanus. Cepus HE3aBUCHUMBIX HCIHBITAaHUHA 10
nepBoro ycmexa. IlepecraHoBku u (akropuan. Uuciao codeTaHH.
Tpeyronpauk [ackams. @opmyna 6maOMa HeI0TOHA.

oTpeZieTIeHUs Yicia coueTanuid. [IpuMensTs hopmymy OmHoMa
Hprorona 11 npeoOpasoBanus BbIpaxeHHHd. Pa30ousath
CJIOXHBIE DKCIIEPUMEHTHI Ha OT/ACIbHbIE UCHBITaHUA. PemaTh
3aJjaud Ha ITOUCK BEPOSTHOCTEH COOBITHI B CEPUN HCIIBITAaHUH

JIO TIEPBOTO ycIieXa U B CEpHUsIX UCIBITAHNH bepHym.

IIpakTuyeckoe 3aHsATHE

143.

YMHOXeHHe BeposiTHOCTeH. JlepeBo ciryuaifHOro skcrepuMeHTa.2

144,

Cepus He3aBUCHMBIX HCIbITaHUN bepHymm. CrydaitHerii BEIOOp W3
KOHEYHOH COBOKYITHOCTH.

Paz0uBath CIIOXKHBIE IKCIEPUMEHTHI HAa OTACIBHBIC HCIBITAHMUS.
Pemrate 3amaum Ha TOWCK BEPOSTHOCTEH COOBITHI B CEpHHU
WCTIBITAHUHN 10 TIEPBOTO ycIieXa U B CepHsX UcTbITaHui bepHymm,
a TaKKe B ONBITAX CO CIy4allHBIM BBEIOOPOM U3 KOHEYHOU
COBOKYITHOCTH C HCIIOJIb30BaHUEM KOMOHWHATOPHBIX (DaKTOB U
dbopMyl, B TOM UHCIE€ B XOJle¢ MPAKTHUECKOH pabOThI C
MIPUMEHEHUEM CTaHIAPTHBIX (PYHKITHA.

3.2

JuckperHsle
CllydaiiHble
BEJTUYUHBI

16/10

Ypoxk
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145. | Cnyuaiinas BenuumHa. PacnpeneneHue BeposTHocTed. [[unarpamma | OcBamBaTh TIOHSTHSA: ClOydaiiHas BeJWYWHA, paclpeielieHue,
pacnpenenenus. Onepanuy Haj CIyYalHBIMHU BEeIWYMHAMH. buHapHas | Tabnmma pacmpenencHus, JuarpaMMa paciipeaeieHus.
ciIy4ailHasi BETMYHMHA.

146. | CoBMecTHOE pacnpenesieHHe ABYX CIy4aiHbIX BeJIHM4YnH. HezaBucumble
CllydaliHble BEJTMYUHBI.

147. | lucnepcuss M CTaHIApTHOE OTKIOHEHWE CIlydailHOH BennuuHbl | OcBaMBaTh TOHSATHS: JAWCIIEPCHUs,, CTAHIApTHOE OTKIOHEHHE
(pacnpenenenus). Jwucrepcusi OWHApHOW CITydaifHOM BENMYWHBI. | CIIydaifHOH  BETHYHHBL Haxomutes  mucnepcuto 1o
Marematndeckoe OXHAAHUE TPOU3BEACHUS M OUCIEPCHS CYMMBI | pacmpeneneHuro. M3ydats cBoiictBa nucniepcun. I1o n3ydeHHBIM
HE3aBUCHMBIX CIIydalHBIX BenWuuH. Jlucnepcuss W cTaHAapTHOE | (opMyiam HaXOJWUTh JIUCTIEPCHIO OMHOMHAIBHOTO
OTKIOHEHHE OMHOMHAIBHOTO  paclpeaeneHusa. Jlucmepcust W | pacHpeneNeHus, B TOM YHCIIE B XOA€ MPAKTHIECKOH paboThI
CTaH/IapPTHOE OTKJIOHEHHE T€OMETPHUUECKOTO PACHIPEIEIICHHS.

148. | 3akon Oonbimx uncen. Hepasenctso YeoOniieBa. Teopema UeOrieBa. | Pa3oupats JI0Ka3aTeIbCTBA TEOpeM. OcBauBath
Teopema bepuynnu. Beidopounsiil MeTos uccae0BaHuit. BEIOOpOUHBIE | BLIGOPOUHBIA METOJ HCCIEJOBAHUM, B TOM 4YHCIE B XOJE
XapaKTCPpUCTUKU. OI_[eHI/IBaHI/Ie BEPOATHOCTHU CcOOBITHS 11O BLI60pO'-IHI)IM HpaKTquCKOﬁ paGOTLI. OcBauBaThb MOHSATUS: TeHepaJIbHas
JaHHBIM. [IpoBepka MpPOCTEHWIINMX THIOTE3 C MOMOIIBIO HM3YYCHHBIX COBOKYIIHOCTb,  BHIOOpKA, BBIGODOYHOE  CpEHEE M
PactpeACICHIH. BBIOOpOUHas  Aucrepcus.  Bplumcnsate  BBIOOpOUHBIC

XapakTepUCTHKM W Ha WX  OCHOBE  OLCHHMBAaTh
XapaKTEePUCTHUKU TeHEPATBbHON COBOKYITHOCTH.

149. | HenpepsiBHble  ciydaifHele  BenmuuuHbL. ~ @DyHKIMS  IUIOTHOCTH | 3HAKOMHTBCS ~ IOHATHSAMH:  HENpEpBIBHAs  CIydaiiHas
BEPOATHOCTU pacrpenecHus. PaBHOMepHOE pacHpeneneHHe U €ro | penpumsa, HENPEPBIBHOE  paclpeeacHue, yHKIHs
CBOMCTBA. i

IUIOTHOCTH BEPOSITHOCTH. HaX0IUTh BEPOSITHOCTH COOBITHI TTIO
JAaHHOHM (DYHKIMH TUTOTHOCTH.

150. | ®yHKIMA IUIOTHOCTH BEPOSTHOCTH IIOKAa3aTEJbHOTO M HOPMAJIBHOTO | 3HAKOMUTBCS C IIOHATHSIMHU: IIOKa3aTeIbHOE paclpezeiieHue,
pacnpeneneHuii. OyHKIMSA INIOTHOCTH BEPOSTHOCTH IIOKA3aTENLHOIO | HOPMAJbHOE pachpeeienre. BRIIEnsITh M0 ONMUCAHMIO CIIyYaiHbIe
pacnpezeneHus, (QYHKUMS IUIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO | BefiumHBI, paclpeeeHHBIE MO T0KA3aTeIbHOMY 3aKOHY, II0
pacnpeneneHus. @OyHKIMsS IUIOTHOCTM M CBOWCTBA HOPMAaJbHOIO HOPMATbHOMY 3aKOHY.
pacrpeieeHus.

151. | IlocnenoBaTenbHOCTh OJMHOYHBIX HE3aBHCHMBIX COOBITHH. 3amaud, | BeyiensaTh 1O  ONMCAHUIO  CIy4alfHOTO  OIBITA  BEJTMYHHBI,
NpUBOASIINE K pactpeaeneHuio [Tyaccona. pacmpezieneHHsle 1o 3akoHy [lyaccona.

152. | KoBapuanust nByx ciydaiHbIXx BenuuuH. Koaddumument nuneiHo# | OcBaMBaTh MHOHATHS: KOBapHalus, KOI(GQHUIMEHT KOPPEISALHUH,

koppessuu. CoBMeCTHbIC HAOMIONCHUS JABYX BEIWUWH. BBHIOOpOUYHBIH
KO3 GUIIMEHT KOppemsuu. Pasnuune Mexay JTHHEWHOH CBSI3BI0 M
MPUYUHHO-CIIEJICTBEHHOW CBsI3bl0. JIMHeWHass perpeccusi, MeETOJ
HaWMEHbBIINX KBaJPaTOB.

TUHeHHas 3aBUCHUMOCTh. OIICHMBATH XapakTep CBSA3H MEXKIy
CIydallHBIMU BEJIMYMHAMH, HCXOAS U3 MPUPOAbl JaHHBIX U
BBIYHUCIIEHHBIX  XapaKTEPUCTHK. Hcnonp30Bate  auarpamMmsl
paccemBaHMs JUIS HM300paKEHHS COBMECTHOTO PacCEMBaHMS
naHHbIX. HaxoanTs ko3 QHUIreHTs OCH AnarpaMMBbl, B TOM YHCIIE B
X0/le TIPaKTH4eCKOH paboThl C TNPUMEHEHHEM CTaHIApTHHIX

GyHKIUH.
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HpaRanecxoe 3aHATHE

153. | [Ipumeps! pactpeeeHuii, B TOM YUCIIe TECOMETPUIECKOE U
OMHOMHAILHOE.
154. | MaTteMaTHYeCKOe OXHIAHUC CIYYaWHOW BEIUYMHBI (pPaCIpeCIICHNS).
IIpumMeps! Ha MPUMEHEHHST MATEMATHYECKOTO OKUIAaHUS (CTPaxOBaHUE,
jmotepes). MareMaTHYecKOoe — OXKHUIAaHHEC OHHApPHON  CIy4alHOW
BEJIMYMHBI. MaTeMaTHYeCKOe OKHIAHUE CYMMbI CIIy4alHBIX BEIUYHH.
Marematiuueckoe OKHIAHWE T'€OMETPUYECKOr0 W OHMHOMHAIBHOTO
pacnpeneseHui.
155. | 3amauw, NPUBOISINIUE K TOKA3aTCILHOMY PACHIPEICICHHIO. Pazbupath mnpuMephl 3a7ady, MNPHUBOASIIUX K IOKA3aTCIbHOMY
pacrpeieNieCHUI0 U K HOPMaITbHOMY PaCIpeICTICHHIO.
156. | 3amauu, NpUBOASALINE K HOPMAJIBHOMY PACTIPEICICHUIO. Pa3bupath npuMephl 3a1ad4, NOPUBOSIIMX K [OKA3aTeIbHOMY
pacrpeeieHo U K HOPMaIbHOMY PaCTIpeIeICHHUIO.
Koncynpramnus 2 157. | KoHcynpramnus mepe] 5K3aMeHOM
CamocrosTenbHas paboTta 12 1. ITonroToBka k 3K3aMeHy
39 2. — Pabora ¢ KOHCHIEKTaMd, Yy4eOHOM W  CIELUAIbHON

9KOHOMHYECKOH JmTeparypoil (mo maparpadam, TriiaBam
Y9eOHBIX TOCOOHH, yKa3aHHBIM MPEIIOJaBaTEICM).

— TloxroroBka K MpPakTHYECKUM 3aHATHSAM C HCIIOJIb30BAaHHUEM
METOIMYECKUX PEKOMEHIAINI NTPENoaaBaTellsl, BHIIIOIHEHNE U
oopMmIICHHE TIPAKTHYECKUX PadoT.

— BrimosnHeHne foManIHUX 3a1aHUH 10 pas3aerty.

— IlpumepHas TemaTHKa JOMAIIHUX 33JaHUH 110 pa3aemy:

Pemienne 3amay Ha HaxOXAEHHE IPOU3BOJIHBIX (QYHKIIMH
ucnonb3ys npasuia quddepenupoanns. Penenue 3anaq Ha
HaxOXJICHHE  TPOU3BOJIHBIX  OJJIEMEHTApHBIX  (DYHKIHH.
Pemenne 3amau Ha HaXOXKAEHHE YIJIOBOro Kod(duImeHTa
KacartelbHOM K rpaduky ¢yHkumn. Pemenne 3amay Ha
COCTaBJIEHHE YpaBHEHHs KacaTelNbHOH K TpaduKy (yHKIUH.
Pemmenve 3a1a4 Ha HaX0XKJEHUE IPOMEXYTKOB MOHOTOHHOCTH
(hyHKIHH.
Pemenne 3ajgad Ha HaxoXJIEHHE SKCTPEMYMOB ()YHKIIHIA.
Pemenne 3a1a4y Ha HAXOXXACHNE HAMOOJBIETO M HAMMEHBIIIETO
3HaueHnd ¢(yHKuH. VccnemoBanme ¢GYHKIWH TPH MMOMOIIH
MIPOM3BOTHON M TIOCTPOCHUE UX rpadukoB. Pemenne 3amay Ha
HaxXOXICHHWE  TepBOOOpa3HbIX  (yHKIWA.  Bwramcienne
HHTErpaioB. PemeHne 3amad Ha HAXOXAEHHE IUTOMIaNeH
KPUBOJIMHEHHBIX TPANEeIHH.
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[Touck mHpOpPMAIIUU TIO TEME C UCTIOIH30BAHUEM PA3ITMIHBIX
TEXHOJIOTHH TTONCKA;

Co6op, cucreMaTH3anys, H3y4eHne 1 0pOpMIICHAE MaTepHaa;
Br160op hopmbl pecTaBIeHUs MaTepralia; KOHCIIEKT,
Joknaz, pedepar, razera, scce, Ipe3eHTanus, OykieT, IIakat,
cxema, Tabauua, caiit u T.4.

[IpomexxyTrouHas 4
aTTecTanus B popme

9K3aMeHa

Bceero: 369
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6. YCJIOBHUS PEAJIM3ALIMA YYEBHOI'O TIPEJMETA
MATEMATHKA

6.1 MaTrepuaJibHO-TeXHHYeCKOe o0ecrneyeHHe

B coorBerctBum ¢ TtpeboBanusmu PIOC COO k MarepuaabHO-TEXHHYECCKOMY
o0ecreyeHnI0 y4eOHOIro Ipolecca YriayOJIeHHBIH ypOBEHb Kypca MaTEeMaTUKH M3Yy4aeTcsl B
YCIOBHSX MPEAMETHOI0 KAOMHETa MaTEMATUKH.

[Tporpamma yuebnoro mpeamera OVYIIn.03 Martemaruka peanusyercst B YIriayOJIeHHOM
YPOBHE, B KOTOPO UMeeTCs BO3MOXKHOCTh 00eCeunTh CBOOOIHBIN 10CcTyM B IHTEpHET BO BpeMmsl
y4eOHOTO 3aHATHS U B IEPUOJ BHEYUEOHOU AEATEIBHOCTH 00yYarOIIUXCA.

O6opynoBanue yaeOHOTo KabUHeTa!
— Paboune mecta Ha 25 oOyyarommxcs
— ABromaruzmpoBaHHOE pabodee MECTO MPEroaaBaTels;
— HHrepakTuBHAsA 1OCKa, IPOEKTOP, KPOHILUTEHH;
— JIMIeH3uoHHOE MPOrpaMMHOE 00eCIIeueHUE 00IIero Ha3HAYCHMS;
— BBIXoa B M100abHYIO CETh;
— Crarudeckue, ITMHAMUYECKUE, IEMOHCTPAIIMOHHBIE U Pa3IaTOYHbIC MOCIIN;
— KOMIUIEKT TEXHUYECKOW JTOKYMEHTAllH, B TOM YHUCJIE NACIopTa Ha CPEeACTBa
00y4YeHHs, THCTPYKIUH 110 UX UCIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;
— KommuiekT yueOHO-MeTOINYECKOM TOKyMEHTallUu;
— @oH/ OLIEHOYHBIX CPEJICTB 10 MPEAMETY;
—  Komnexnus nupoBeIx 00pa3oBaTeIbHBIX PECYPCOB;
—  DIIEKTPOHHBIE METOIMYECKHE MTOCOOUS TI0 MATEMATHKE;

6.2 UnopmanmoHHoe odecrniedeHne peajn3aluu NporpaMmbl

B 6ubanoteunsiit ¢GoHJ BXOAAT y4eOHUKH U3 (eAepaJbHOro MNEepedHs Y4eOHUKOB,
JIOTYIIIEHHBIX K MCITOJIb30BAHUIO TIPU PealM3allii UMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTAIIUIO
00pa30oBaTeNbHBIX MPOrpaMM HayajgbHOro OOIIEro, OCHOBHOI'O OOLIEro, cpeaHero oOIIero
00pa3oBaHUsl OpPraHM3ALMUSMH, OCYIIECTBISIONIMMU OOpa30BaTEIbHYIO JESTEIBHOCTh U
YCTaHOBJICHHS MPEACTHHOTO CPOKa MCIOIb30BAHMS MCKIIIOUEHHBIX Y4EOHUKOB, YTBEPKIACHHOTO
npukazom Munnpocsemenuss Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MuHiocTe
Poccum 01.11.2022 N 70799).

Crynentam  Komnmemxa  obGecredeH  nmoctynma k  yueOHukam  ObC  Jlanb
(https://e.lanbook.com/)  (kommekmmu  "®ITY. 10-11 k1. Usp-Bo  «lIpocBemieHuey.
O061eo0pa3zoBaTeNIbHbIE PEAMETHI).

B oOpa3oBaTenbHOM Ipoliecce MCIONIb3YIOTCS 3IEKTPOHHBIE 00pa30BaTeNIbHbIE PECyPChI
u3 (enepanbHOTO TEpeyHs DIIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB, JOMYIIEHHBIX K
UCIONB30BAHUIO  TPU  pealu3alii  UMEIONIMX  TOCYAapCTBEHHYIO  aKKpEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEro OOIIero
o0Opa3oBaHUs, YTBEPXKACHHOTO MpukazoM MunnpocBemenus Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).

OcHOBHBbIC HCTOYHUKH:

1. bammakoB M.M. Marematuka: y4eOHWK I CTYJAEHTOB YUYPEKICHUM CPEIHETO
npodeccuoHambHOrO  oOpa3zoBanus, l-e¢ wu3manme: OOmECTBO ¢  OrpaHHUYEHHOMN
OTBETCTBEHHOCThI0 OOpa3zoBaTEbHO-U3AATENbCKUN HEHTP «AKaaeMus», 2022r.

2. bammakoB M.M. Maremaruka. 3agadyHuk: ydeOHOE TOCOOHME Al CTYACHTOB CPEIHETO
npodeccuoHaibHOTO  oOpa3oBanus. 1-e¢ wm3ganHue: OOMmMECTBO ¢ OrpaHHUYCHHOU
OTBETCTBEHHOCThI0 OOpa3zoBaTeIbHO-U3/1aTENbCKUN LIEHTP «AKanemus», 2022r.
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JIEKTPOHHBIE 00pa30BaTeIbHbIC PeCypPChl

BepositHocTh 1 ctatuctuka 10. B D0P B10 npeacrasieno 8 moaysnei Ha 34 akaieMUYECKUX
yaca. O0wmuii nepeueHb monyinei: IlpeacraBneHne NaHHBIX M OMMCATENbHAs CTAaTUCTUKA;
CrydaiiHble OTMBITHI M CIy4aliHble COOBITHS, OMBITHI C PABHOBO3MOYKHBIMH 3JICMEHTAPHBIMU
ucxonamu; Onepaiuu Haj COOBITUSIMU, CIIOKEHHE BEPOATHOCTEH; Y CIIOBHAS BEPOATHOCTD,
JIEPEBO CIIy4alHOTO OIbITa, (hOpMyJia MOJTHOW BEPOSTHOCTH W HE3aBHCHUMOCTH COOBITHI;
OnemeHTh KoMOMHaTOpuKK; Cepuu MocieI0BaTeIbHBIX UCTIBITaHUH; ClyJaiiHble BEIMYUHBI
u pacnpenenenus; OO00IICHNE U CUCTEMATU3AIMA Kypca BEPOATHOCTH U CTaTUCTUKHU 10
kinacca. OOO "CBEPOBPA3OBAHUE".

BepositHocTh 1 ctatuctuka 11. B 0P B11 npeacrasieno 8 moaynei Ha 34 akaieMUYECKUX
gaca. OOmmii mepedeHb Mojayieil: MaTemaTHYecKoe OXHWIaHWE CIydallHOW BEJIMYUHBI,
Jucnepcusi U cTaHAAPTHOE OTKJIIOHEHHE CIY4YallHONW BEJIWYUHBI, 3aKOH OOJBIIUX YHUCE;
HemnpepsiBable cnyuyaiinble BeauuuHbl (pacnupeneneHusi). HopmanbHoe pacnpenesneHue;
O06001enre W cuctemMartuszalus: MNpeJCTaBlIeHUWE IaHHBIX M cTaTtucTuka; O6oluieHue u
CUCTeMAaTH3alMsI: MHOXECTBa, KOMOMHaTopuka, rpade; O000meHne u cucTeMaTH3aIus:
coOBITUS U UX BeposTHOCTH; O000IIEHHME M cHCTeMaTU3alus: Cly4dailHble BEIMYUHBI U
pacnpenenenus. OO0 "CBEPOBPA3OBAHUE".
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