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1. IOACHHUTEJIBHAA 3AIITHCKA

[Iporpamma yueOHOro mnpeamera «MaremMaTtukay OpPHUEHTHUPOBAaHA Ha

peanuzanuio QeaepasbHOr0 TOCYIapCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHAapTa
(manee — ®I'OC) cpeanero oOdiero oOpazoBaHus Ha 6a30BOM YPOBHE B IMpejenax
pOrpamMMbl MOATOTOBKUA KBATM(UIIMPOBAHHBIX pabOUMX, CIyKalUX (Ianee —
ITITIKPC) cpennero mpodeCCHOHAIBLHOrO 00pa3oBaHUs ¢ Y4ETOM MPOQHIISL
MOJTy4aeMOT0 MPOPECCHOHATBHOTO 00pa30BaHMUsL.

N3yuenune yuebHOrO Ipenmera «MaremaTrka» HalpaBlIeHO Ha TOCTHKCHHE

cnedyrowux yeeu:

OBJIaJICHUE CUCTEMON MaTEMaTUYECKUX MOHATHI, OCHOBHBIX (hOPMYJ, 32aKOHOB
U METOJOB, H3Y4aeMbIX B OCHOBHOM 00I11€00pa30BaTeIbHON MIporpaMmme
CpeaHero oo1iero 0opa3oBaHus;

OCO3HAHME POJIM MATEMaTHKH B OIHWCAaHWUA M MCCIEIOBAHUM PEAIBHBIX
MPOLIECCOB U SIBJIICHUW, (DOPMHUPOBAHME MPEACTABICHUN 00 HIEAX M METOJaxX
MaTE€MaTUKHU;

IIPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHUM W BO3MOXHOCTSX €rO0
PUMEHEHUS;

OBJIaJICHUE MAaTEMAaTHYECKOW TEPMUHOJIOTHEN W CHUMBOJIMKOM, NOHATHSAMU U
IPUHIMIIAMU MAaTEMATUYECKOTO JOKA3aTEIbCTBA;

CO3/laHue ycIOBUM i  (OpPMHUpPOBAHMS YMEHHUS BBIABUIaTh T'HIIOTE3bI,
JIOTUYECKHA 0OOCHOBBIBATH CYKJEHUU, TOHUMATh HEOOXOAMMOCTh UX TIPOBEPKH;
(bopMHpOBaHWE YMEHHS BBINOJHATH TOYHBIE M MPHUOJMKEHHBbIE BBIYMCIICHUS,
npeo0pa3oBaHKEe YHCIOBBIX U OYKBEHHBIX BBIPAKEHHM, PEIICHUE YpaBHEHUN U
HEPABEHCTB, X CUCTEM; PELICHUHN TEKCTOBBIX 33a]]a4; UCCIeI0BaHUE (PYHKIIMIA;
IIOHMMAaHUE BEPOSITHOCTHOIO XapaKTEPA OKPYKAIOLIETO MUPA;

YMEHHME OLICHHBATh BEPOSITHOCTH HACTYIUIEHUS COOBITMH B NPOCTEHIINX
CUTYaLIHSIX;

dbopMHpoOBaHUE CIIOCOOHOCTH MPUMEHATh NPHOOPETEHHbIE YHUBEpCAIbHBIC
yueOHbIe JEHCTBUS IJs pelIeHHs 3aJad, B TOM YHCIE 3aJad MPUKIAJTHOTO
XapakTepa, U3 CMEKHBIX YYEOHBIX MTPEIMETOB,;

-pa3BUTHE CIOCOOHOCTEH H300pakaTh IUIOCKME U IMPOCTPAHCTBEHHBIE
reoMeTpuueckue (QUrypbl, UX KOMOMHAUWN; UYTEHHE TE€OMETPUUYECKUX
yepTexe; OMcaHue CBOMCTB T€OMETPUUECKUX (PUTYP, UX KOMOMHAIUH;
pa3BUTHE JIOTUKH, MPOCTPAHCTBEHHOIO BOOOpa)KEHUs, arOPUTMUYECKON
KyJIbTYpbl, KPUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOJUMOM IS
MPOJOJKEHUS 00pa30BaHus B 00JIacTIX, HE TPEOYIOMMX CHEeIMAIM3UPOBAHHON
MaTeMaTHYECKON IMOATOTOBKH.

3a0auu yuyebHoro mnpeamera «MaremaTruka» OJDKHBI CHOCOOCTBOBATH

(bopMHUPOBAHUIO:

COBCPIICHCTBOBAHUA TCXHHUKN BBIqHCHCHHﬁ;



— pa3BUTHUS U COBEPIICHCTBOBAHUS TEXHUKH alreOpandyeckux MpeoOpa3oBaHMIA,
pelIeHus ypaBHEHU, HEPABEHCTB, CUCTEM,;

— CHCTEMAaTHUYECKOI0 M3Yy4YECHHS CBOMCTB I€OMETPUYECKHMX TE€J B IIPOCTPAHCTBE,
pa3BUTHE NMPOCTPAHCTBEHHBIX IPEICTABICHUN YYaIIUXCs, OCBOCHHE CIIOCOOOB
BBIYKCIICHHS MTPAKTUYECKH BAKHBIX N€OMETPUUYECKUX BEJIHMYMH M JajbHEHIIee
pa3BUTHE JIOTUYECKOTO MBIIUICHUST 00yYatOInXCs;

— CHCTEMaTH3allui M PACHIMPEHUIO CBEIACHHUM O (YHKIUSIX, COBEPUICHCTBOBAHUE
rpauyecKux yMEeHUi;

— 3HAKOMCTBAa C OCHOBHBIMHU MJESIMH M METOJAMM MaTeMaTHYE€CKOIO aHajau3a B
o0bEMe, MO3BOJISIOIIEM MCCIEAOBAaTh AJIEMEHTapHble (YHKIUMU M peuaTh
IpOCTeiIre TeoMeTpuYecKue, PU3NIECKUe U Ipyrue MpuKiIaJHble 3a1a4u;

— CIIOCOOHOCTH CTPOUTh M UCCIEAOBATH MPOCTEHIINE MAaTeMaTHUYECKUE MOJIETU
IIPU pELICHUU TPUKIAJAHbIX 3374, 3a/1a4 U3 CMEKHBIX TUCUUILINH;

Ha uzyuenue yueOHOro npeamera «MaremaTtuka» no npodeccuu 39.01.01
ConmanbHblil paOOTHUK OTBOAMUTCS: 285 4acoB B COOTBETCTBUU C Pa3bICHEHUSMU
0 peanu3anuu (QpeaeparbHOro rocyAapCcTBEHHOTO0 00pa30BaTEIbHOIO CTaHIapTa
cpeaHero ooiero oopazoBanus (MpoPHILHOE O0yUCHHE).

B npodunbHy0 COCTaBISAIONIYI0 BXOAUT NPO(ECCUOHAIBHO HANPaBICHHOE
colepkaHue,  HeoOxomumoe  Jis  (GOpMHpOBaHHMS Yy  OOydaronmxcs
1po(hecCHOHATIBHBIX KOMIIETEHLIUH.

B nporpamme no yuebHomy mpenMery «Marematrukay, peann3yeMoi mpu
nonroroBke obydaromuxcs mo mpodeccun 39.01.01 CommanbHbiii pabOTHUK
ryMaHUTapHOTO Tmpoduns mnpouIbHON cocTaBistomeil sBusercs pa3aenlo:
OObembl 1 TIOLAAN TOBEPXHOCTEH Fr€OMETPUUECKUX TE.

[Iporpamma COAEPKUT TEMATUYECKUM IUIaH, OTPAXKAIOUIUN KOJUYECTBO
9acoB, BBIIETISIEMOE Ha U3yUeHHe yuyeOHoro npeamera «MaTemaTukay.

KonTtpons kauecTBa oOCBOeHMsI yueOHOro mpeamera «MaremaTtuka»
IPOBOAUTCSA B MPOLIECCE TEKYIEro KOHTPOJIS U IPOMEXYTOUHOU aTTECTAIIH.

Texymuii KOHTpPOJb NPOBOAMTCA B Ipeaenax Y4YyeOHOro BpPEMEHH,
OTBEJICHHOTO Ha Y4YeOHbI TMpeAMeT, KaK TpaJWlUOHHBIMH, TaK U
WHHOBAIIMOHHBIMU ~ METOJIaMH,  BKJIOYash  KOMIIBIOTEPHOE  TECTUPOBAHMUE.
Pe3ynbraTtel KOHTpOJISE YYUTHIBAIOTCS NPHU TOABEACHWU HTOTOB MO ydyeOHOMY
npeIMeTy.

[IpoMexyTouHass aTTecTanus MPOBOAUTCSA B (popme dK3aMeHa MO HUTOTaM
U3Yy4YeHUs! y4eOHOT0 MpeaMeTa.

OK3aME€H MpPOBOAUTCA 3a CYET BPEMEHHU, OTBEIEHHOIO HAa OCBOCHHUE
y4eOHOTrO MpeIMeTa.



2. OBIIAA XAPAKTEPUHCTHKA YYEBHOI O IIPE/IMETA

B pesynpraTe mM3ydeHus ydeOHOro mpeamera «MaTeMaTHKa» Ha YPOBHE
cpeaHero ooiiero oopa3oBaHus:

BrinyckHuk Ha 6a30BOM YPOBHE HAYUUMCA:

DJieMeHTBI TEOPHH MHOKECTB M MATEMAaTHIECKOH JIOTHKH.
Buvinycknux nayyumcs:

— OIepUpOBaTh Ha 0A30BOM YPOBHE IMOHATUSAMHU: KOHEUHOE MHOKECTBO, JJICMCHT
MHOJKECTBA, ITOJMHOXKECTBO, IIEPECCUCHUE W OOBCIUHCHHE MHOMKECTB,
YHCJIOBBIC MHOXKECTBA Ha KOOPAMHATHOM MPSMOK, OTPE30K, HHTEPBAJ;

— oOIepupoBaTh Ha 0a30BOM YpOBHE IIOHATHSMH: YTBEpIKICHHEC, OTPHUIIAHHE
YTBEP)KJICHHUS, WCTUHHBIC W JIOXKHBIC YTBEPIKIACHHS, NPHUYMHA, CJICICTBHE,
YaCTHBIN CIy4yail 0OIIero yTBEp KICHHS, KOHTPIIPUMED;

— HaxOJUTh IEepeceucHUue W OOBEAMHECHHE JIBYX MHOXKECTB, MPEICTABICHHBIX
rpauyecKky Ha YUCIOBOUN MPAMON;

— CTPOUTh Ha YHUCJIOBOH MPSMON IMOAMHOXECTBO YHCIIOBOTO MHOYKECTBA,
3aJIaHHOE TTPOCTECUIIINMHU YCIIOBHSIMU;

— pacIlO3HaBaThb YTBEP)KICHUS, OIMMOKH PACCYXACHUSAX, B TOM YHCIEC C
UCITOJIb30BAaHUEM KOHTPIIPHMEPOB.

B noeceomnesnotl sicusnu u npu uzyueHuu opy2ux npeomemos:

— HCIIOJIb30BaTh YHCJIOBBIC MHOXECTBA HA KOOPIWHATHOW MPSMOM ISl OTIMCAHMUS
PCaNBbHBIX MTPOIIECCOB SIBICHHUI;

— TPOBOJUTH JJOTUICCKUE PACCYKICHHS B CUTYaIMsIX TOBCEIHEBHOM JKU3HH.

Buinycknuk nonyuum 603M04CHOCHb HAYYUMBCL!

— onepupoeamv NOHAMUSIMU. KOHEYHOe MHOMCECMB0, IJIeMEHN MHONCeCmed,
NOOMHOJICECMBO, —NepeceyeHue U  00beOUHeHUe MHOINCeCms,  UYUCI0Bble
MHOJCECMBA HA KOOPOUHAMHOU NPAMOU, OMPE30K, UHMEPBAl, NOTYUHMEPBA,
NPOMEICYMOK C BLIKOJIOMOU MOYKOLL, epaghuueckoe npedCcmaesieHue MHOMICECma
HA KOOPOUHAMHOU NIOCKOCMIU,

— onepupoeamv  NOHAMUAMU.  YMEEPIICOeHUe, OMPUYaHUe YMeeplcOeHUs,
UCTMUHHDBIE U JIONCHbIE YIMBEPHCOCHUS, NPUHUHA, CTle0Cmeue, YACMHbIL CIyuail
00we20 ymeepatcoeHus, KOHmpnpumep,

—  Npoeepsmv NPUHAOIEHCHOCMb IIEMEHMA MHONCECEY,

— Haxooumv nepeceyeHue U 00bEOUHEHUE MHOJCeCms8, 6 NOM  HYUce
npeoCmasieHHbIX 2paguuecku HA YUCI080U NPIMOU U HA KOOPOUHAMHOU
NAOCKOCMU,

— NPoBOOUMb 00KaA3amenbHble pPAaAcCyrHcoenuss 0t 0OO0CHOBAHUS UCMUHHOCHIU
VMEepIHCOeHU.

B noeceownesnoti sicusnu u npu uzyueHuu opyaux npeomemos:

— WCIIOJIb30BAaTh  YHUCJIOBBIE MHOJXKECTBA KOODJIMHATHOH TIpSIMOW H  Ha

KOOPJIMHATHOM TUIOCKOCTH TSI ONTMCAHUS PeabHBIX IIPOIIECCOB U SBIICHU;



MMPOBOJUTL AOKA3aTCIBbHBIC PACCYXKICHUA B CUTyallUsAX HOBCGI[HGBHOﬁ KHU3HU,
IIpu pCHICHUM 3a/1a4 U3 JPYIUX IIPECAMCTOB.

Yuciia 1 BbIPAKEHUS.

Buinycknux nayyumcs:
OTepupoBaTh Ha 0230BOM YPOBHE MOHITHAMU: IIEJIOC YHCIIO, ACTUMOCTh YUCE,
OOBIKHOBEHHass  JpoOb, JOecaTHYHas JapoOb,  palUoOHAIBLHOE  YHCIIO,
npuOMMKEHHOE 3HAYEHWE YHCHIA, 4YacTh, JOJIA, OTHOIICHHWE, TMPOIICHT,
MOBBINICHUE 1 TTIOHMKCHHUE HA 3aJaHHOE YKCJIO MTPOIIEHTOB, MacCIITa0;
orepupoBaTh Ha 0a30BOM  ypOBHE TMOHSATUSMHU: Jorapudm  yucia,
TPUTOHOMETPHUUYECKAsT OKPYKHOCTh, TpajJyCcHas Mepa yrjia, BEJIMYMHA YIJa,
3aIaHHOTO TOYKOM Ha TPUTOHOMETPUYECKOW OKPYKHOCTH, CUHYC, KOCHHYC,
TAHT€HC ¥ KOTAHT€HC yTJI0B, UMEIOITUX MPOU3BOJIBHYIO BETUUYHHY;
BBITIOJIHATh apu(METUUECKHE JCHCTBUSA C TEABIMH W PalMOHATHLHBIMHU
YUCIIaMU;
BBITIOJTHATHh HECJIOKHBIE TTPEOoOpPa30BaHUS YUCIOBBIX BEIPAKECHHM, COEPIKAIINX
CTETICHU YHCell, JIMOO KOPHU U3 UKCe, TIN00 TorapudMbl UHCEIT;
CpaBHUBAThH PAIIMOHAIILHBIE YHUCIIA MEXKTY COOOM;
OIICHWBATh W CPAaBHUBATh C palWOHAIBHBIMH YHCIAMH 3HAYCHUS IICJIBIX
CTEINEHEN Yncell, KOpHEW HATypaJbHOW CTENEHU U3 YuCel, JorapupMoB yucenl
B TIPOCTHIX CITydasx;
M300pakaTh TOYKAMHU Ha YHCIIOBOM MPSIMOM IIEJTbIC M PAIlMOHAIBHBIC YHCIIA;
M300pakaTh TOYKAMHM Ha YHCIIOBOM MPSMOM Ieble CTEIEHH YUCell, KOPHU
HATypaJbHOMN CTENEHU U3 YKCEI, JJOrapru(Mbl UACE B IPOCTHIX CIyUasx;
BBHITIOJIHATh HECJIOKHBIE TMPeoOpa3oBaHMs MEIbIX M JAPOOHO-pAIlMOHATBHBIX
OYKBEHHBIX BBIpaKCHHIA;
BBEIPOKATh B TPOCTEHINMX CIydasx W3 PaBEHCTBA OJHY TMEPEMEHHYIO Uepes
Apyrue,
BBIYHCIIATH B TPOCTHIX CIIy4asiX 3HAYEHUS YHCJIOBBIX U OYKBEHHBIX
BBIPKEHUI, OCYIIECTBIISIT HEOOXOMMBIE IMOJCTAHOBKU U MTPeoOpa30BaHNUs;
MU300paKaTh CXEMATHYCCKU yroJl, BEIMYMHA KOTOPOTO BEIpAKEHA B Tpaaycax;
OIICHMBATh 3HAKW CHHYCA, KOCHHYCa, TaHTCHCa, KOTAaHTCHCAa KOHKPETHBIX
YTJIOB.

B nosceonesnoul sxcuznu u npu uzyueHuu opyeux npeomemos:
BBITIOJIHATH BHIYUCIICHUS TIPU PEIICHUH 33724 MPAKTHYECKOTO XapaKTepa;
BBITIOJTHATh TPAKTHYCCKHUE PACUYCThI C MCIOJI30BAaHUEM IPU HEOOXOAMMOCTH
CIIPABOYHBIX MAaTEPHAJIOB M BEIYUCIIMTEIILHBIX YCTPOWCTB;
COOTHOCHUTH PCaIbHBIC BEIMYWHBI, XapaKTEPUCTUKH OOBEKTOB OKPYXKAIOIIETO
MHpa C KX KOHKPETHBIMU YHCIIOBBIMU 3HAYEHUSMH,
WCITOJIb30BAaTh METOJIBI OKPYTJICHHUSI, MPUOIIKCHNS] ¥ IPUKHUIKN TP PEIICHUH
MPAKTUYECKUX 3a]1a4 MTOBCETHEBHOM KU3HH

Buvinycknuk nonyuum 603Mo#CHOCMb HAYUUMBCAL!
CB0O000HO ONepuposamsb NOHAMUAMU. Yeloe YUCTLO, OelUMOCmb Yucel,
00bIKHOBEHHAsL ~ OpobOb,  Odecamuynas  Opodb,  PAYUOHAIbHOE  YUCTO,
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NPUOIUIICEHHOE 3HAYeHUe YUCId, Yacmb, O00Jis, OMHOWeHue, NpoYeHm,
nosvluleHue U NOHUNCEHUEe Ha 3a0aHHOe YUCTO NPOYEHMO8, MACUmao,
NPUBOOUMb NPUMEPHL YUCE] C 3A0AHHBIMU CBOUCMBAMU OeNUMOCTIU;
onepuposams — NOHAMUAMU: — J102APUPM  YUCAA,  MPUSOHOMEMPUYECKAS
OKPYIHCHOCMb, pAOUAHHAS U 2padyCHAs mMepa yead, eIuduna yaid, 3a0aHH020
MOYKOU HA MPUSOHOMEMPUYECKOU OKPYICHOCMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y208, UMEIOWUX NPOUZBOTbHYIO EIUYUHY, YUCIA € U T,
8LINOIHAMb  apugmemuyeckue Oelucmsus, couemas YCMHvle U NUCbMEHHbIe
npuembvl, NPUMEHsISL NPU He0OX0OUMOCHU BbIYUCTUMENbHbIE YCIMPOUCMEa;
HAaxo0umv 3Ha4eHusi KOPHI HAmMypaibHoU cmenetu, cmeneHu ¢ payuoHalbHbIM
nokasamejem, 102apu@ma, UCnonIb3ys Npu HeoOX0OUMOCMU bIYUCIUMETbHbLE
ycmpoucmea,
NOIb306AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACUemax,
NPO8OOUMb NO U3BECMHBIM POPMYIAM U NPABUTLAM NPeobpa308anus OYKEEeHHbIX
8bIPACEHUI, BKAIOUAIOUSUX cmenenu, KOpHU, no2apugmol u
mpueoHomMempuyecKue QyHKyuu,
Haxo0umov 3HAYeHUsi YUCIOBbIX U OVKBEHHBIX BbIPANCEHULl, OCYUIeCNEIIs
HeoOxX00uMble NOOCMAHOBKU U NPe0OPA308aAHUSL,
uzobpasxcams cxemamudecku Y20, eUUUHA KOMOPO20 GblpadXCeHa & epadycax
UNU paouanax,
UCNONIb308AMb npu peuieHuu 3adau mabauyHvle 3HaueHus
MPULOHOMEMPULECKUX DYHKYULL Y2N08;
8bINONIHAMb NEPeBo0 GENUUUHbL Y2ld U3 PAOUAHHOU Mepbl 8 2padyCHYIO U
obpamuo.

B noeceonesnou scusnu u npu uzyueHuu opy2ux npeomemos:
BBITIOJIHATh JICHCTBUS C YWCIOBBIMH JaHHBIMH TIPH PCIICHUW 3aaad
MPAKTUYECKOTO XapakTepa W 3aJad U3 Pa3jIM4HbIX oO0JacTedl 3HAHUM,
UCIIOJIb3YsI TIPU HEOOXOAMMOCTH CIPABOYHBIC MAaTEpUabl U BHIYUCIUTEIILHbBIE
YCTPOMCTBA;
OIICHWBATh, CPABHUBATh U HCIIOJIH30BATh MPHU PEIICHUM MPAKTHUYECKUX 3a7a4
YUCJIOBBIE  3HAYCHHWS  PCAlbHBIX  BCIIMYWH, KOHKPETHBIC  YHCIIOBBIC
XapaKTEPUCTHKN 00BEKTOB OKPYIKAFOIIETO MUPA.

YpaBHeHUS U HEPABEHCTBA.

Buvinycknuxk nayyumcs:
peniaTh JMHEWHbIE YpaBHEHHs U HEPABEHCTBA, KBaIpaTHbIC yPaBHEHUS;
pemath orapudmudeckue ypaBHeHus Buaa log , (bx + ¢) = d u mpocreiinue
HepaBeHCTBa Bua log 4 X < d;
peliaTh noKazaTejabHbIe YPAaBHECHUS, BUAA a™"°=( (rme d MOXHO TIpEACTaBUTH B
BHJIC CTENICHU C OCHOBAHUEM a) U IPOCTeliinue HepaBeHcTa Buja a° < d (rue d
MO>KHO MPEACTABUTH B BUJIE CTENIEHU C OCHOBAHUEM a);
MPUBOJAUTH HECKOJIBKO MPUMEPOB KOPHEH MPOCTEHIIET0 TPUTOHOMETPUUYECKOTO
ypaBHEHHUS BHUJA: SIn X = a, COS X = a, tg X = a, ctg X = a, re a — TabIu4yHoe
3HaYeHHE COOTBETCTBYIOICH TPUTOHOMETPHUUECKON (QYHKIUH.



B nosceonesHou scuznu u npu usyueHuu opyux npeomemos:
COCTaBISITh M pEUIaThb YPAaBHEHUS WU CHCTEMBbl YPAaBHEHUW IMpPU PEUICHUU
HECIIOKHBIX NMPAKTUYECKUX 3a/ad.

Buinycknuk nomyuum 803mMocHOCmMb HAYYUMBCAL:
pewiams payuoHaIbHble, NOKA3AMelbHble U N02apumuiecKue YpasHeHus U
HepageHcmea, npocmeuwiue UpPpPayuoHalbHble U MPULOHOMEmpuiecKue
VPAaGHeHUs, HepageHCcmeda U UX CUCNEeMbl,
UCNONL308AMb  MEmoObl  peuleHus  YPAGHeHull:  npueeoeHue K Uy
«npouszeedeHue pasHo HYMOY» UIU «UACMHOE PABHO HYII0», 3aMeHd
nepemMeHHbIX,
UCNONIL308AMb MEMOO UHMEPBAIO8 OJisl peUleHUs HEPABEHCMNE,
UCNONBL308aMb epaghuyeckuti Memoo Ol NPUOTUNCEHHO20 peuleHUsl YPAGHEeH Ul
U HepageHcms;
uzobpasxcamsv HA MPULOHOMEMPUUECKOU OKPYIHCHOCIU MHONCECMBO peuleHuil
NPOCMeUUx mpueoHOMempUuyecKux YpagHeHuu u HepageHcmas,
8bINOJIHAMbL OMOOpP KOPHEU YPABHEeHUU UIU peuleHUll HepaseHCms 8
coomeemcmeul ¢ OONOJTHUMENbHLIMU VCI0BUAMU U 02PAHUYEHUIMU.

B noeceonesnou sxcuznu u npu uzyuenuu opyux npeomemos:
COCTaBJISITh U PELIATh YPaBHEHHUs, CUCTEMbl YPABHEHHU M HEPABEHCTBA IpPHU
pelIeHNUH 3a7a4 IPYTUX YYEOHBIX MPEIMETOB;
WCIOJIB30BaTh YPABHEHHSI M HEPABCHCTBA I MOCTPOCHUS U HMCCIIEIOBAHMUS
IIPOCTEUIINX MATEMAaTUUYECKUX MOJEIEN PEAIbHBIX CUTYalU WA TPUKIAIHBIX
3a/ay;
YMETh UHTEPHPETUPOBATH NIOJYUYECHHBIN [IPU PELICHUN YPABHEHUSI, HEPABEHCTBA
WU CHUCTEMBbI pe3yJbTaT, OILIEHUBATh €ro MpaBaONoJA00He B KOHTEKCTE
3aJJaHHOW PEAIbHOM CUTYAIMU WJIW MPUKIIATHOW 3a/1a4H.

DYHKIUMN.

Bouinycknux nayuumes:
ormepupoBaTh Ha 0a30BOM YPOBHE TMOHSATUSIMHU: 3aBUCHUMOCTh BEJIMYMH,
byHKIIHUS, apryMeHT U 3HaueHue (QYHKIUU, OO0JacTh OMNpEACNICHus |
MHOKECTBO 3HAYCHHUH (PYHKITNH, TpaduK 3aBUCUMOCTH, TPaPUK QYHKIINH, HYJIH
GyHKUMH, TPOMEXKYTKA 3HAKOMOCTOSIHCTBA, BO3PAcTaHHME HAa YHUCIOBOM
NPOMEXKYTKE, YObIBaHME Ha YKHCIOBOM IPOMEXKYTKE, HauOousblliee U
HauMeHblllee 3HaYyeHue (YHKIMU Ha YHUCIOBOM IMPOMEXKYTKE, MEPUOIUYECKAS
GbyHKUHUS, TEPUOT;
omnepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSMH: TMIpsiMas MW oOparTHas
MPOMOPIIMOHAILHOCTh ~ JIMHEWHAs, KBaJgpaTU4Has, JorapudpMuyueckas W
MoKa3aTesibHast PYHKITUU, TPUTOHOMETPUIECKHEe (DYHKIIHH;
pacmo3HaBaTh TpaduKH dIEMEHTapHbIX (yHKUMNA: TOpsMol u oOpaTHOMN
MPONOPIIMOHAIBHOCTH, JIMHEHMHOM, KBaJAPAaTUYHOU, JorapuPpMUUecKor u
MoKa3aTelbHON (DYHKIIUNA, TPUTOHOMETPUUECKUX (DYHKITUH;
COOTHOCUTh TpaUKK dDJIEMEHTAapHBIX (QYHKIUH: m[OpsAsMOM U  oOpaTHOU
MPOTNIOPIIMOHAJIBHOCTH, JIMHEWHOW, KBaJApAaTUYHOW, Jorapupmuuecko u
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NoKa3aTenbHON (YHKIUH, TPUTOHOMETPUYECKUX (YHKIHH C QpopMmyaamu,
KOTOPBIMU OHHM 33/1aHbI;
HaXOAWTh MO TpaduKy MPUOIMKEHHO 3HAYCHUS (PYHKIIMH B 3a/IaHHBIX TOUKAX;
OmpenensaTh 1Mo TpaduKy CcBOHCTBA (QyHKOHH (HYIH, POMEKYTKH
3HAKOTIOCTOSTHCTBA, IPOMEKYTKA MOHOTOHHOCTH, HauOOJIBIIINE M HANMCHBIIIHE
3HAYECHUS U T.IL.);
CTPOUTH 3CKHU3 Tpaduka (PyHKINHU, YIOBIECTBOPSIONICH MPUBEACHHOMY Ha0Opy
yCIOBUH (MPOMEXYTKH Bo3pacTaHus / YyObIBaHMS, 3HaueHHWE (YHKIUH B
3aJIaHHOM TOYKE, TOUYKH SKCTPEMYMOB U T.11.).

B nosceonesnoul scuznu u npu uzyyeHuu opyeux npeomemos:
OTpENeNsATh MO TpaduKaM CBOWCTBAa PEabHBIX IPOIECCOB U 3aBHUCHMOCTEH
(HambopIIFie W HAWMEHBITWE 3HAYCHUS, TPOMEXKYTKH BO3pACTaHUSA W
yOBIBaHMSI, MPOMEXYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);
WHTEPIIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOW MPAKTHYECKOU
CUTYaIIUH.

Boinyckuux noayuum 603mMoACHOCHb HAYYUMbCAL:
onepuposams NOHAMUAMU. 3ABUCUMOCTIL GeIUYUH, (DVHKYUS, aAPSYMEHm U
3Hauenue GyHKyuU, 0061acmv OnpedeseHus U MHONICeCm80 3HA4YeHUll QyHKyuu,
epaghux 3asucumocmu, 2pagux QYHKYuu, Hyau QOYHKYuU, HPOMedCYmKu
3HAKONOCMOAHCMBA, 803PACMAHUe HA YUCTIO80M NPOMeENCYmKe, yOvieaHue Ha
YUCTIOBOM NPOMENCYmKe, HAuboblee U HauMeHbulee 3HaAYeHue QYHKYuu Ha
YUCTIOBOM  NPOMedNCYmKe, Nnepuooudeckas @QyHKyus, nepuoo, uemuas U
HeuemHasn QyHKyuu,
onepuposamv NOHAMUAMU. NPAMAs U 00OpamHAs NPONOPYUOHANbHOCD,
JIUHeUHas, Keaopamuynas, Jno2apumuyeckas u nokazamenvbHas @yHKYyuu,
mpu2oHoMempuieckue QyHKyuu;
onpeoensimes 3HAYEHUe QYHKYUU NO 3HAYEHUIO apSyMEeHma Npu pa3iuyHblX
cnocobax 3a0anus YyHKyuu,
cmpoums epaguKu U3yYeHHbIX QYHKYULL,
onucvLIBamy o 2pa@uKy U 8 NPoCmeuux Ciyuasx no opmyne nogeoeHue u
ceolicmea  yHKyuill, Haxooums no 2pa@uxy @Gynkyuu HauborvLUUE U
HaumMeHbuue 3Ha4eHUsl,
cmpoums 9CKu3 epagura ynkyuu, y0osenemeopsrowel. npueeoeHHomy Habopy
VCI08ULL  (MPOMENCYMKU — 803PACMAHUS/YObIBAHUS, 3HAYEHUe QYHKYUU 8
3A0AHHOU MOUKe, MOUKU IKCIPEMYMO8, ACUMNIMOMDbL, HYIU QYHKYUU U M.O.);
peuwiams ypasHeHus, npocmeliuiue CUcmemsl YpasHeHUtl, UCNOIb3Ysl CEOUCMBA
@yHKYUL U UX epaguxos.

B nosceonesnoui scuznu u npu uzyyeHuu opyeux npeomemos:
OTpeeNITh MO TpaduKkaM M HCTHOJIB30BATh IS PEUICHUS TMPHUKIAIHBIX 3a7a4
CBOMCTBA peabHBIX MPOIECCOB M 3aBUCUMOCTEN (HanOOJIbIIINE W HAUMEHBIIIHE
3HA4YCHUS, MPOMEKYTKH BO3pacTaHUS M YObIBaHUSA (YHKIIUH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, ACUMITTOTHI, IIEPUOT U T.I1.);
UHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOW TMPAKTUUYECKOU
CUTYyaIluH,
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OmpeNeNsITh MO TpadukaM TPOCTEUITNE XaPAKTEPUCTUKH TEPUOANICCKUX
MIPOIIECCOB B OMOJIOTHH, SKOHOMHKE, MY3BIKE, PaIUOCBI3U U JIp. (aMILTUTY/a,
MepUO U T.I1.).

DJIeMEeHTbI MAaTEeMaTH4Y€eCKOr0 aHAJIN3A.

Buvinycknux nayyumcs:
omepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSIMU: MPON3BOIHAS (YHKIIUU B TOUKE,
KacarenbHas K rpaduky QyHKIINU, MPOU3BOIHAS (DYHKITUH;
OTIpPEENITh 3HAYCHUE TPOU3BOMHON (YHKIIMM B TOYKE MO H300paKEHUIO
KacaTeIbHOM K rpaduKy, MPOBEICHHOM B 3TOM TOYKE;
pelaTh HECJIOXKHbIE 3a/laud Ha TPUMEHEHHUE CBSI3U MEXKAY MPOMEKYTKaMu
MOHOTOHHOCTH M TOYKaMH JKCTpeMyMa (YHKIMH, C OJHOW CTOPOHBI, H
MIPOMEKYTKAMH 3HAKOTIOCTOSTHCTBA M HYJISIMH TTPOW3BOIHOM 3TOU (QYHKIIUU — C
JPYTOH.

B noeceonesnou sxcusnu u npu uzyuenuu opyux npeomemos:
MOJIB3YSICh ~ TpaukaMH, CpaBHUBAaTh CKOPOCTH Bo3pacTaHus (pocTa,
MOBBIIICHUS, YBEIWYEHUS M T.[I.) WIM CKOPOCTH YObIBaHUS (majeHUs,
CHU)KCHUS, YMEHBIIICHUSI U T.I1.) BEJIMUMH B PEaIbHBIX MIPOIIECCax;
COOTHOCHUTH TpaUKU peabHBIX MPOIECCOB U 3aBUCUMOCTEHN C UX ONUCAHUSIMH,
BKJTFOYAIONTUMHU  XapaKTEPUCTUKH CKOPOCTH W3MeHeHUs (OBICTPBIA pOCT,
TJIABHOE TIOHWDKEHWE U T.11.);
WCITOJIB30BaTh TpadUKH pPEaNbHBIX IPOIECCOB I PEIICHUS HECIOKHBIX
NPUKIAAHBIX 337a4, B TOM YHCJIE OMNpenemsii Mo TrpaduKy CKOPOCTh Xoja
nporecca

Buvinyckruk nonyyum 603mMo#CHOCMb HAYUUMBCA!
onepuposams NOHAMUAMU. NPOU3BOOHASI (DYHKYUU 8 MOuKe, KACamenbHas K
epaghuxy gyHxkyuu, npoussooHas hyHKyuu,
BLIYUCTIAIMbL  NPOU3BOOHYIO OOHOYNIEHd, MHO20YNIEHd, KE8AOPAMHO20 KODHS,
NPOU3BOOHYIO CYMMbBL (DVHKYULL,
BLIYUCTISIMbG  NPOU3BOOHbBIE  INEMEHMAPHBIX  (QYHKYU U UX KOMOUHAYUL,
UCNONIL3YS CNPABOYHbIE MAMEPUATb,
uccne0o8ams 8 NPOCMeNUUX Cay4anx GyHKYyuu Ha MOHOMOHHOCHb, HAXO0OUMb
Haubonbwiue U HAuUMEeHbWue 3HAYeHUs (QYHKYul, Ccmpoums epaguxu
MHO2O0YNIEHO8 U NPOCMEUUUX pPAYUOHATbHBIX (QYHKYUL € UCHONb308AHUEM
annapama Mamemamuiecko2o aHaiu3d.

B noeceonesnou sxcusnu u npu uzyuenuu opyeux npeomemos:
pemarh TPHUKIaAHBIC 3aJaud W3 OWOJIOTHH, (PU3HWKH, XUMHH, SKOHOMHKH W
JIPYTUX TPEIMETOB, CBS3aHHBIC C KCCIICOBAHWEM XapPAaKTEPUCTUK PEaTbHBIX
MPOIIECCOB, HAXOXKICHUEM HAaOOJBIINX W HAMMEHBIITUX 3HAYEHUHN, CKOPOCTU H
YCKOPEHHUS U T.IL.;
WHTEPIPETUPOBATH TIOJYICHHBIC PE3YIIbTATHI.
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CrarucTuka v Teopusi BepOSATHOCTEM, JIOTUKA 1 KOMOMHATOPHKA.
Buinycxknuk nayuumces:
omepupoBaTh Ha  0a30BOM  YpPOBHE  OCHOBHBIMH  ONHCATEIbHBIMU
XapaKTepUCTUKaMHU YHUCJIOBOTO Habopa: cpeaHee apudmernyeckoe, MeauaHa,
HauOoJIbIlIEEC U HAMMEHBIIIEE 3HAUECHHUS,
ormepupoBaTh Ha 0a30BOM YpOBHE TOHSATHUSMH: YacTOTa M BEPOSITHOCTH
COOBITHSI, CIIy4yalHbI BBIOOP, OMBITHI C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMHY;
BBIYUCIISITh BEPOSITHOCTH COOBITUI Ha OCHOBE IMOJICUETA YUCIIA UCXOJIOB.
B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos.
OIICHUBATh W CPaBHUBATh B IMPOCTHIX CIIy4yasX BEPOSITHOCTH COOBITHM B
pEATBHOM KU3HU;
YUTaTh, COIMOCTAaBIIATh, CPABHUBATh, MHTEPIPETUPOBATH B MPOCTHIX CIIydasx
pealibHbIe JaHHbIE, TPEACTaBICHHbBIC B BUE Ta0JIUII, TUarpaMm, rpauKoB.
Buinycknuk nonyuum 603modcnocms HAyuumvcsi:
uUMemsb npedcmasieHue 0 OUCKPEMHBIX U HeNPEePbIBHbIX CIYUALHbIX 8ETUYUHAX U
pacnpeoeiieHusx, 0 He3a8UCUMOCU CTIYYALHBIX BeTUYUH,
uMems npeocmasieHue 0 MAamemMamudeckom OXdCUOAHUU U Oucnepcuu
CAVUAUHBIX GEIUYUH,
uUMenmsv npeocmasienue 0 HOPMAiIbHOM PACnpedeneHuu U NpUMepax HOPMAIbHO
pacnpeoesieHHbIX CIYYAUHbIX GeIUYUH,
NOHUMAMb CYMb 3AKOHA OOJbUWUX HUCET U 8bIOOPOUHO20 Memood UMePEHUs.
6eposimHocmel;
uMemsv npeocmaeiieHue 00 YCI08HOU 8ePOSIMHOCMU U O NOJHOU 8ePOSMHOCMU,
NPUMEHSMb UX 8 PelleHUU 3a0ay;
uMemv NpeoCcmasieHue O BAJNCHbIX YACMHBIX 6U0aX pachnpeoeneHuil u
NPUMEHAMb UX 8 PelueHUU 3a0ay;
uMems npeocmasieHue 0 KOpperayuu CayyaiHbvlX 6eiuduH, O JUHEeUHOU
pezpeccuu.
B noeceownesHotl srcusnu u npu uzyueHuu opy2ux npeomemos:
BBIYUCIISITH WK OIIEHUBATh BEPOSTHOCTU COOBITHI B peaibHOM XKU3HH;
BBIOMPATh MOAXOAIINE METO/IbI IPEACTABICHUS U OOPaOOTKU JaHHBIX;
YMETh periaTh HECJIOXKHBIE 33/1aud Ha MPUMEHEHUE 3aKOHA OOJIBIIUX YHCENT B
COITMOJIOTHH, CTPAaxOBaHHUHM, 3JIPAaBOOXPAHCHUHU, OOCCIICUCHHHM OC30IIaCHOCTH
HACEJICHHSI B YPE3BbIYANHBIX CUTYAIUSX.

TexcTOBBIC 321a4H.

Buinycxknux nayuumca:
pelaTh HECIIOKHBIE TEKCTOBBIE 33/1a4M PA3HBIX TUIIOB;
aHANMM3UPOBATh YCIOBUE 3aJadd, MNpU HEOOXOJWMOCTH CTPOWTH I €€
peLIEHNs] MAaTEMAaTUYECKYI0 MOJIEIb;
MOHMMATh W  HUCIOJB30BaTh JUIsl  peIIeHWs 3adadd  HWH(POpPMAIIUIO,
MPEJCTABICHHYIO B BHJIE TEKCTOBOW M CHUMBOJIBHOM 3alKCH, CXeM, TaOJIHil,
ayarpamm, rpauKoB, pUCYHKOB;

12



JIEHCTBOBATH T10 AIITOPUTMY, COJIEPIKAIIEMYCS B YCIIOBHH 3aa4H;
UCTIOJIb30BaTh JIOTHUECKUE PACCYKICHHUS TIPU PEIICHUH 3a]1a4H;
paboTaTh ¢ W30BITOYHBIMH YCIOBUSMH, BbIOMpas #3 Bcel uHOOpMAIIH,
JaHHBIC, HEOOXOMMBIC JIJISl PEIICHUS 3a/1a4K;
OCYILIECTBIISITh HECIOXKHBIN 1epeOop BO3ZMOXKHBIX PEIICHUN, BHIOMpPAss U3 HUX
ONTUMAJIHHOE TI0 KPUTEPHUSIM, CHOPMYIUPOBAHHBIM B YCIIOBHH,
aHAJIM3UPOBATh W HWHTEPIPETHPOBATH IIOJYYCHHBIC PEIICHUS B KOHTEKCTE
YCIIOBUS 3a71a4d, BEIOUPATh PEIICHNs, HE MPOTUBOPEUAIIHEe KOHTEKCTY,
pemiaTh 3aa91 Ha pacdeT CTOMMOCTH MOKYIIOK, YCITYT, TTOE3/I0K U T.11.;
peraTh HECJIOXKHBIE 3a/laud, CBSI3aHHBIC C JIOJICBBIM yYacTHEM BO BIIAJCHUU
bupmoii, npeAnpusITHEM, HEIBIKUMOCTHIO;
pemaTh 3a7a4d Ha MPOCTHIE MPOLIEHTHI (CUCTEMBbI CKUIOK, KOMHCCHHM) U Ha
BBIYKCIICHUE CJIOKHBIX MPOIIEHTOB B PA3JIMYHBIX CXeMaX BKJIAJIOB, KPEIUTOB U
UTIOTEK;
peraTh MpaKTHYEeCKUE 3a7add, TPEOYIOIIHMe WCIOJIb30BAHUS OTPHUIIATEIHHBIX
YUCe: Ha OIpEACIICHHE TeMIepaTyphl, Ha ONpEIeJeHUE TOJOXKCHHUS Ha
BPEMEHHOH OCH (JI0 HAIIeH Aphl M IMOCJE), Ha JBIKCHHE JEHEKHBIX CPEIICTB
(mpuxo/pacxojt), Ha ONpeAesieHue MTyOMHBI/BBICOTHI U T.I1.;
UCIIOJIB30BaTh MOHATHE MaciiTaba g HaXOXACHUS PACCTOSIHUM W JJIMH Ha
KapTax, TUIaHaX MECTHOCTH, IJIaHaX MOMEIICHUH, BBIKpOIKax, Mpu paboTe Ha
KOMITBIOTEPE U T.II.

B nosceonesnoul scuznu u npu uzyyeHuu Opyeux npeomemos:
pemaTh HECIOXHBIC TMPAaKTHYSCKHE 3a7add, BO3HUKAIOIIMNE B CHTYaIUAX
MMOBCEHEBHOM KU3HU.

Buvinyckuux nonyuum 603mMo#CHOCMb HAYYUMbCAL:
pewiamsv  3a0a4u  paA3HLIX MUNOB, 6 MOM HUCIe 3A0ayi NOBLIULEHHOLL
MpYOHOCU,
8b16UPaAMb ONMUMATLHBIN MEMOO peuleus: 3a0a4u, paccCmMampueas pasiuyHsle
Memoowl;
cmpoums  MOOenlb  peuwleHus — 3a0ayu,  Nposooumv  OO0KA3amelbHble
paccysicoerust;
pewiams 3a0auu, mpedylowue nepebopa 6apuaHmos, NpoGepKu YCI08Ull,
86100pa ONMUMATILHO20 Pe3yTbmama;
AHAU3UPOBANL U UHMEPNPEMUPOBAMs pe3yibmamol 8 KOHMEKCHe YCl06Us.
3a0auu, 8blOUPamMv peuieHus, He npomueopedaujue KOHMeKCcmy;
nepesooums npu peueHuu 3a0asu uHpopmayuio u3 00Hou opmvl 8 opyeyo,
UCNONIL3YS NPU He0OXO0OUMOCIU CXeMbl, mabauydbl, 2paguKu, Ouacpammol.

B nosceonesnou sxcuznu u npu usyuyeHuu opyeux npeomemos:
peuiams npakmuieckue 3a0aydu U 3a0ayu u3 Opyaux npeomemos.
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I'eomerpus.

Buvinyckuux nayuumecs:
ONepUpOBaTh Ha 0Aa30BOM YpOBHE MOHATHAMM: TOUKA, MpsMasi, IJOCKOCTh B
IPOCTPAHCTBE, NAPAUIEIbHOCTh U MNEPHEHIUKYJISAPHOCTh MPSAMBIX U
IIOCKOCTEH;
pacno3HaBaTb OCHOBHBIE BHJBl MHOIOTPAHHUKOB (IIpU3Ma, NUpamMuia,
IPSIMOYTOJIBHBIN NapaljIesIenuIe, Kyo);
u300paxarb u3ydyaeMble (UTYpBl OT PYKH M C MPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB;
nenath (BBIHOCHBIE) IUIOCKME YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y;
U3BJIEKaTh HMH(POPMALUIO O MPOCTPAHCTBEHHBIX TIE€OMETPUUYECKUX (Urypax,
IIPEICTABIICHHYIO HAa YEPTEXKAX U PUCYHKAX;
npuMmeHsaTh  Teopemy  Iludaropa  mpu  BBIUMCIEHHH  3JEMEHTOB
CTEpEOMETPUUECKUX UTYD;
HaXOAUTh OOBEMBI U IUIOIIAIU TOBEPXHOCTEW MPOCTEUIINX MHOTOTPAaHHUKOB C
npuMeHeHueM HopMmy;
pacno3HaBaTh OCHOBHBIE BUBI TEN BpallleHUs (KOHYC, HHJIMHAP, chepa u map);
HaXOJUTh 00BEMBI U TJIOLIAAN MTOBEPXHOCTEN MPOCTEHIIIMX MHOTOTPAHHUKOB U
TEJ BpallleHUsI ¢ TPUMEHEHUEM (HOPMYIL.

B noeceonesnoii srcuznu u npu uzyuenuu Opyux npeomemos.
COOTHOCUTh aOCTpPaKTHBIE I€OMETPUUECKUE MOHATUS U (aKThl C pPealbHbIMU
KU3HEHHBIMU O0BEKTAMU U CUTYaLUSIMU;
UCIIOJIb30BaTh CBOMCTBAa NPOCTPAHCTBEHHBIX TIE€OMETPUUECKUX (uryp s
pelIeHus] TUMIOBBIX 33]1a4 MPAKTUYECKOTO COJIEP KaHUS;
COOTHOCHUTH IUIOIIAIM MOBEPXHOCTEH TeNl OJMHAKOBOW (HDOPMBI Pa3IUUHOIO
pasmepa;
COOTHOCUTBH OOBEMBI COCY/I0B OJIMHAKOBOM (POPMBI pa3IMUHOTO pa3Mepa;
OlleHHBaTh (OPMY IPaBUILHOTO MHOTOTPAHHUKA MOCIE CIUJIOB, CPE30B U T.I.
(ompenenaTb  KOJMYECTBO  BEpIIMH, pedep M TpaHed  MOJYyYEHHBIX
MHOTOTPaHHUKOB).

Buinyckuux noayuum 603MoACHOCHb HAYYUMbCAL:
onepuposamv NOHAMUAMU OYKA, NPAMAs, NIOCKOCMb 6 HNPOCMPaHcmee,
napanienbHoCms U NepneHOUKYIAPHOCIb NPAMbBIX U NIOCKOCMEl;
npuUMeHsAmb O/l peuienus 3a0au 2eomempudeckue @axkmol, eciu YCio8us.
npuMeHeHus 3a0ambl 8 sA8HOU hopme;
peuwiams 34044y HA HAXOHCOEHUE 2e0OMEMPUYECKUX 8eTUYUH NO 00pasyam uiu
ancopummam;
oenamv (8bIHOCHbIE) NIOCKUE YEPMENCU U3 PUCYHKOE 00bEMHbIX uzyp, 8 mom
yucie pucosams U0 ceepxy, COOKY, Cmpoums ce4eHus MHO202PAHHUKOB,
u361eKamov, UHMEPNPEeMUposams U npeoopazoevleams  UH@GoOpmMayuo o
2eomempuieckux Quaypax, npeocmasieHuyIo Ha Yepmetcax,
NPUMEHAMb 2eoMempuyecKue Qakmel 01 pewleHuss 3a0ad, 6 MOM Hucie
npeononazarouux HeCKOJIbKO Wa208 PeuleHusl,
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onucvLIBamMb  83AUMHOE  PACNONOJCEeHUe  NpAMbIX U NIOCKOCmeU 8
npocmpancmee;
Gdopmynuposams ceolicmea u NPU3HAaAKu ueyp;
00KA3b18AMb 2e0MeMPUUECKUE YIMBEPIHCOCHUSI,
enademsv  CMAHOAPMHOU  Klaccugukayuel  nNpoOCMpPAHCMEEHHbIX — pueyp
(nupamuovl, npuzmsvl, napaiierenuneosl);
Haxooums 00vembl U NIOWAOU NOBEPXHOCMEL 2eOMEeMPUYECKUX Mmel C
npumeHerHuem Gopmyi,
BLIYUCTAMb PACCMOAHUS U Y2Ibl 8 RPOCMPAHCMEe.

B nosceonesnoul sxcuznu u npu uzyyeHuu Opyeux npeomemos:
WCITOJIP30BaTh CBOMCTBA T'E€OMETPHUYECKMX (UTyp I pemieHus 3aaad
MPAKTUYECKOT0 XapaKkTepa U 3a/1a4 U3 Jpyrux odnacteit 3HaHuH.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE.

Buinycknux nayyumcs:
olepupoBaTh Ha 0a30BOM YPOBHE IMOHSATHEM JEKApTOBBI KOOPJIWHATHI B
MIPOCTPAHCTBE;
HaXOJUTh KOOPJAUHATHI BEPIIMH KyOa U MPsIMOYTOJILHOTO MapalijieienuIe/a.

Buvinyckruk nonyyum 603mMoi#CHOCb HAYYUMBCA!
onepuposams NOHAMUAMU OeKAPMOBbl KOOPOUHAMbL 6 NPOCMPAHCHEE,
8eKMOp, MOOYNb 8eKMOPA, PABEHCMBO BEKMOPO8, KOOPOUHAMbI 8eKMOPA, Y2O0il
MeHcoy 8eKmopamiu, CKAISAPHOE NpOoU3Be0eHUue GeKmopos, KOJLIUHeApHble
8EKMOpPb;
Haxo0umv paccmosinue Mexcoy O8YMs MOYKAMU, CYMMY 6eKmOpo8 U
npousseodeHue GeKmopa Ha 4YUCIO, Y20l MeHc0y 6eKMOpaMu, CKAIAPHOe
npousgedetue, packiaovleams 6eKMop no 08YM HEKOJIUHEAPHbIM 8eKMOPaM,
3a0aeams NIOCKOCMb YPAGHEHUEM 8 0eKapmosou cucmeme KOOpOUHam,
peuwiams npocmetiuiue 3a0a4u 66e0eHUemM 6eKmMopHo2o baszuca.

Hcropust MaTeMaTUKH.

Buinyckuuk nayuumcs:
ONUCHIBaTh OTACIbHBIC BBIJAIOIIMECA PE3YJbTaThl, MOJYYECHHBIE B XOJIE€
pPa3BUTHUSI MATEMATUKU KaK HAYKHU;
3HaTh MPHUMEPbl MAaTEMAaTHYECKUX OTKPBITUM W KX aBTOPOB B CBS3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;
MMOHUMATh POJIb MAaTEMATUKH B pa3BuTuu Poccuu.

Buinyckuuk nomyuum 603M0ICHOCb HAYYUMBCA
npeocmasisims 6KIA0 GblOAIOWUXCS MAMEMAMUKO8 8 pa38umue Mamemamuxy
U UHBIX HAYUHBIX obnacmell,
NOHUMAMb POJib Mamemamuku 6 pazsumuu Poccuu.
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MeToabl MATEMATHKH.

Buinyckuuk nayuumcs:
MIPUMEHATh U3BECTHBIC METOJIbl IIPU PEIICHUU CTAHAAPTHBIX MATEMATHUYECKUX
3aja4;
3aMeuaTh M XapaKTepu30BaTh  MAaTEMATHYECKHUE  3aKOHOMEPHOCTH B
OKPYKaIOUIEN ICVCTBUTEIBHOCTH;
MPUBOJUTH MPUMEPHl MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, B TOM
YUCJIe XapaKTEPU3YIOIINUX KPacoTy M COBEPIICHCTBO OKPY’KAIOIIETO0 MHUpA U
MIPOM3BE/ICHUIN HUCKYCCTBA.

Buinyckuuk nonyuum 603M0HCHOCIb HAYYUMBCAL:
UCNOJIb308AMb OCHOBHbIE Memoobl Jokazamenbcmed, npoeooums
00KA3amenbCmeo U 8bINOJIHAMb ONPOBEPIHCEHUE,
NPUMEHSIMb OCHOBHbLE MEMOObl PeueHUsi MameMamuyeckux 3a0ay,
HA OCHO8e MAmMeMamuyeckKux 3aKOHOMepHOCmell 8 Npupooe Xapakmepu3oeamas
KPACOMY U COBEPULEHCMBO OKPYIHCAIOWE20 MUPA U NPOU3BEOEeHULL UCKYCCMBA,
NPUMEHAMb — npocmeliiue  npocpammHvle  cpeocmeda U  IJIeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCMEMbL NPU PeULeHUU MAMeMamuyeckKux 3a0au.
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3. MECTO YYEBHOI' O IIPE/IMETA B YYEBHOM II'TAHE

VYyeOusiii npeamer «MaremaTuka» Hu3y4daeTcsi B 00IIe00pa30BaTEILHOM
UKJIe Y4eOHOTO TIUIaHA OCHOBHOW 00pa30oBaTEeNIbHON MPOTpPaMMBl CPETHETO
npodeccHoHaIbHOTO 00Opa3oBaHus Ha 0a3e OCHOBHOroO oOIero oOpa3oBaHUS C
MOJTy4YE€HUEM CPETHETO 00IIero 0opa3oBaHusl.
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4. TEMATHYECKOE IVIAHUPOBAHHE

KoauuecTBO 4acoB

B TOM 4YHUCJIC

Bcero
HaumeHoBaHue pa3jesa KOHCYJIbTALUH,
Y4eOHBbIX TeopeTH4YecKoe
NS I Y ——— JIP u 13 | npomexyTouHasi
aTTecTanus

Paznen 1. [leiicTBUTEIbHBIE YHCJIA. 25 10 15
Tema 1.1. [eiictButensHpie uucna. [IpuOmmkeHHbIE 10 3 7
BBIUMCIICHUS] U BBIYUCIUTEIbHBIE CPE/ICTBA.
Tema 1.2. YpaBHeHHS W HEpPaBEHCTBA IMEPBOH W BTOPOI 3 3
CTEIIEHH.
Tema 1.3. Onpenenureny. 12 4 8

Pa3nea 2. [TocienoBaTe/ibHOCTH U (PYHKIMHU. 29 13 16
Tema 2.1. [TocnenoBarenbHOCTH. IIpenen 12 4 8
MIOCJIEIOBATEIBHOCTH.
Tema 2.2. Uncnoas (yHKIHsI, €€ CBOICTBA U rpaduKH. 13 5 8
Tema 2.3. Ilpenen pyHxmu. 4 4

Paznen 3. [Ilokazarenu, Jiorapupmuyeckass H 16 12 34
cTeneHHas (PYHKIUH.
Tema 3.1. CtenieHb U €e CBOHCTBA. 12 4 8
Tema 3.2. JlorapudMsl 1 MX CBOHCTBA. 12 2 10
Tema 3.3. [lokazaTenpHas, JorapuMuUecKas U CTEIICHHAS 12 4 3
(YHKIIMHU, UX CBOMCTBA U rpaduKH.
Tema 3.4. IlokazaTenbHble U JorapudmMuyecKue ypaBHEHUS 10 5 3
1 HEpaBEHCTBA.

Pa3nea 4. Tpuronomerpuyeckue GyHKIHMH. 44 18 26
Tema 4.1. ToxxnecTBeHHBIE IPe0OPa30BaAHMUSL. 14 6 8
Tema 4.2. CpoiictBa M rpaduKd TPUTOHOMETPUUECKUX 16 6 10
byHKIHIA.
Tema 4.3. TpuronomeTpuueckre ypaBHEHUs U HEPABEHCTBA. 14 6 8




Pa3nea 5. IluddepeHnuanbHbie HCUHCTCHHA. 32 12 20
Tema 5.1. [IpousBoaHas pyHKIUN. 16 6 10
Tema 5.2, MUccnemoBanue (QyHKIMH C  ITOMOIIBIO 16 6 10
IIPOU3BOIHOM.
Paznen 6. UnTerpajbHoe HCUMCIIEHHE. 24 10 14
Tema 6.1. HeonpeeneHHbI HHTETpa. 10 4 6
Tema 6.2. OnpesienieHHbIN UHTErpal. 14 6 8
Pa3nes /. BekTOpbI H KOOPAMHATHI. 14 4 10
Tema 7.1. BekTopbl Ha IMJIOCKOCTH M B IPOCTPAHCTBE. 14 4 10
Paznen 8. IIpsiMble M IJIOCKOCTH B NPOCTPAHCTBE. 22 10 12
Tema 8.1. HauanpHble NMOHATHSA cTepeoMeTpuu. BzammHoe 10 4 5
pacroio’keHue MPsIMBIX U TNIOCKOCTEW B IPOCTPAHCTRBE.
Tema 8.2. J/[ByrpanHbie yribl. 12 6 6
Pazgen 9. 'eomeTpuyeckue TeJia M NOBEPXHOCTH. 16 8 8
Tema 9.1. MHOTOTpaHHUKH. 8 4 4
Tema 9.2. Tena BpameHus. 8 4 4
Paznen 10. OO0beMBbl W IUIONMIAAH TOBEPXHOCTEH 25 19 6
reoMeTpHYecKHX TeJl.
Tema 10.1. O6GbeMBI TEOMETPHUUECKUX TEIL. 12 10 2
Tema 10.2. ITnomaay noBepXHOCTEH. 13 9 4
KoncynbTanumn 2
IIpoMe:kyTOUHasI aTTECTALMSA 6
Hroro 285 116 169 8
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5. COIEP/KAHHUE YYEBFHOI O IIPE/IMETA
WMATEMATHKA»

HaumeHoBaHue pa3aesioB U

Coaeprxanue yued0HOro MaTepHaJia, J1aopaTopHblie paGoThl M NPaKTHYeCKUE 3aHATHS,

0O0nLeM yacoB

TeM caMoCTOsITeIbHASI padoTa 00y4Yaomuxcs, KypcoBasi padora (MpoeKT) (eciu npedycmMompetvt) (B COOTBETCTBUH C
TeMaTH4YeCKUM
IVIAHUPOBAHHEM)
1 2 3
Paznen 1. [lelicTBUTeIbHBIE YHCJIA 25
Tema 1.1. Conep:xanue yueOHOro Marepuasa
Jle#icTBUTEIbHBIC YHCIa. 1 JeiicTBuTenbHbIe Yncia, a0COMOTHAS ¥ OTHOCUTENbHAS ITOTPEITHOCTH MPUOIMKEHUN, TIPAKTUIECKIE
IIprOmKeHHBIC BBIYHCIICHAS MIPHEMBI BBIYUCICHUH ¢ TPUOIMKEHHBIMH TAHHBIMHU.
W BBITUCJIATCIIBHBIC CPEACTBA 2 JeiictBurenbHble unca. [IpubnmxeHrne 1eWCTBUTEIIBHBIX YACE]T KOHEYHBIMH JIECATHYHBIMU 3
JIpoOsIMHL.
3 [lorpemHnocty puOIMKeHNN U BRIYHCIeHUH. [[pakTHueckue mpuemMspl BEIYUCIESHHH ¢
pUOJIMKEHHBIMHU JAHHBIMU.
IlpakTHyeckoe 3ansaTHe Ne 1: 7
1 | Brluncnenue ¢ NOMOIIBIO MUKPOKAJIBKYJISITOPOB. BeIuKciIeHHE 3HAYE€HUI BBIPAYKEHUI.
Tema 1.2. Coaepsxanue y4eOHOro MaTepuaJia
VYpaBHEHHS U HEPABEHCTBA 1 CriocoObl pelieHuit JTHHEWHBIX ypaBHEHHH W HEPaBEHCTB C OJHOM NepeMeHHOW, KBaJlpaTHBIX
IIEPBOI ¥ BTOPOU CTENEHU ypaBHeHUH 1 HepaBeHCTB. Crioco0b! penieHni UppalioHATbHBIX YPaBHEHUI U HEPABEHCTB. 3
2 Pemienre nMHEMHBIX U KBaJAPATHBIX YPABHEHUHN U YPABHEHUH, IPUBOASAIIMX K HUM. Pemenue
JMHEHHBIX U KBAJIPATHBIX HEPABEHCTB, CUCTEM HEpaBeHCTB. Perienue mpocTeHnx NppatdoHaIbHBIX
yYpaBHEHUH U HEPABEHCTB.
Tema 1.3. Conep:xanue yueOHOro MaTepuaJa
Onpenenurenu 1 [lonsTrsa onpenenuTeneii BTOPOro M TPETbEro MOPSAKA, CIIOCOOBI PEIIeHNs CUCTEM JIMHEHHBIX
YpaBHEHUH ¢ IBYMS U TpEMsl HEM3BECTHBIMM. 4
2 Brruncnenue onpeaenuTeneii BTOPOro ¥ TPETbETo MOPSAKA, PEIIEHUE CUCTEMBI YPaBHEHUH C ABYMS U
TpeMsI HEM3BECTHBIMH C TIOMOIIBIO OTIPEIEIUTENIEH BTOPOTO M TPETHET0 MOPSAKA.
3 Onpenenureny BTOPOTO U TPETHETO TOPSIAKA.
IIpakTuyeckoe 3ansaTue Ne 2:
1 Pemenne cuctem JTMHEWHBIX YpaBHEHUH C 2 M 3 HEM3BECTHBIMH C TOMOIIBIO ONPEAEINUTENEH BTOPOrO 3

" TPETHETO MOPAaKaA.
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Paznen 2. llocienoBarenbHOCTH U PYHKIMH

29

Tema 2.1. Coaeprxanue yueOHOro MaTepuaJia
[TocnemoBarenpHOCTH. [Ipemen 1 OrnpeneneHre YRCIOBO mociaeaoBareapHocTH. OnpeaeneHne mpeesa mociae 0BaTeIbHOCTH. 4
MOCJIEA0BATEIBbHOCTH 2 Haxoxnenue npesnena nocienoparenbHocTel. YncnoBas nocnenoBateabHOCTh. [Ipenen yucioBoit
nocjenoBaTeNbHOCTH. Ynco e.
IIpakTHyeckoe 3ansTHe Ne 3: 8
1 | Pemrenue 3a1a4 Ha HAXOXKICHHE MOCIETOBATEILHOCTH.
Tema 2.2. Cojep:xaHue y4eOHOro MaTepuasa
UYucnosas pynkums, ee 1 Omnpenenenue YrcaoBOM GYHKIUM, CIOCOOBI ee 3aaanus. [Ipocreiimue npeobpa3oBanus rpagkoB
CBOWCTBa U rpaduKu (dyukimit. CBOHCTBA (PYHKIIMH, IEPSUMCIICHHBIC B COJICP)KaHUHU YUeOHOI0 MaTepraa.
2 Haxoxnenune obmactu onpenenenus pyHknnn. Haxoxnenne 3HadeHus QyHKITUH, 3aJaHHON
AHAIMTUYECKH WIH TpadUIecK, 10 3HAYSHHUIO apryMeHTa U Hao0opoT. [locTpoenne rpadukn
W3BECTHBIX CTENEHHBIX QyHKIMHU. [IprMeHeHne reoMeTpudeckue npeodpa3oBaHus (CIBUT U 5
nedopMaliuio) mpu nmocrpoeHuu rpadukos. I1o rpaduky QyHKIMN yCTaHABIMBAaHUE €€ BayKHEHIIINE
CBOHCTBa (MOHOTOHHOCTb, OTPaHHYEHHOCTh, YeTHOCTh, HEYETHOCTh, HEPHOAUMYHOCTb,
HEMPEPBIBHOCTH).
3 | Yucnosas ynknust. CiocoOs! 3apanus Gpynkumu. ['paduku dynkumii. [Ipocreiinme
npeoOpa3oBanus rpagukoB GyHKIUH. MOHOTOHHOCTb, OTPaHMYEHHOCTh, YeTHOCTh M HEUETHOCTb,
nepuoguuHocTh pynkiuu. O6paTtHas GyHKUus.
IIpakTu4yeckoe 3ansaTue Ne 4: 8
1 | Pemenue 3anau Ha Temy «HucnoBble QyHKIHNY.
Tema 2.3. Conep:xanue yueOHOro MaTepuaJa
ITpenen Gpynxumun 1 Omnpenenenue npenena Gpyskuuu B Touke. CBoicTBa npeaena QyHKUUU B Touke. @OpMyIIbl
3aMeyvaTeNbHbIX peaeso. OnpeneneHue HenpepsIBHOCTH GyHKIKHU B Touke. CBoiCTBa
HENPEPHIBHBIX (QYHKITUH. 4
2 Brruncnenne mpenens! QyHKINA B TOUKe U HAa 6eckoHeuHocTH. [Ipeaen ¢pynknum B Touke. OCHOBHBIE
cBoticTa npezena. [Ipexen gpynxuum B Touke u Ha 6eckoHeuHocTH. [Ipenen yuciaoBoi
nociuenoBatebHOCTH. 11epBbIii 1 BTOpOH 3aMedarenbHble npenensl. HenpepslBHOCTE pyHKIMK B
TOYKE M Ha MpoMekyTke. CBOHCTBA HENPEPBIBHBIX (PYHKITHH.
Pasnea 3. [loka3aTtesn, JJjorapudpmuyeckas U creneHHasi QyHKIHMA 46
Conep:xanue yueOHOro MaTepuaJia
Tema 3.1. 1 HOUHSITI/IC CTEIIEHH C IeHCTBUTEIHHBIM nokasaTesneM H ee cBoiicTBa. CTeneHs ¢ TPOH3BOJIBHEIM
. JIeCTBUTEIIBHBIM TIOKA3aTelleM U ee cBoicTBa. [IpeoOpazoBaHre U BHIYMCICHNE 3HAYCHNH 4
CreneHs U ee CBOICTBa .
MOKA3aTEeNbHBIX BRIPAKECHHH.
2 | BoimonHeHue OeCTBUS HAJ CTETICHIMH. BrrarcieHne 3Ha4eHUs MOKa3aTeIbHBIX BBIPAKEeHNH.
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IpakTHyeckoe 3ansiTue Ne 5:

" 8
1 | Bemonnenue 3aganunii: «Ctenenu 1 KOpHW», «MppanoHanbHble ypaBHEHNS U HEPAaBEHCTBAY.
Coaepsxanue yueOHOT0 MaTepuaJia
1 | Ompenenenue norapudma uncia. CBolcTBa J0rapudmMoB.
2 | Boruncienue 3Ha4eHUs TOTapU(PMUUECKIX BBIPAKEHUH € TIOMOIIBIO OCHOBHBIX TOXKIECTB U
BBIYUCIUTEIBHBIX CPENICTB. 2
Tema 3.2. =
N 3 Jlorapudmer 1 ux cBoiicrBa. Harypansasie Jlorapudmel. [lecsatuansie norapudmsl. [Ipeodpasosanne
Jlorapudmsl 1 ux cBoiicTa . .
1 BBIYHCIICHUE 3HAYCHUH JIOrapru(pMUIeCKUX BHIPKEHHH.
4 | IlpeoOpazoBaHue U BEIYMCICHUE 3HAYCHNUH JIOTApUPMHUECCKUX BBIPAKCHUI.
IIpakTu4yeckoe 3ansaTue Ne 6: 10
1 Brruncnenne norapupMuIecKux BhIpaKEHUH.
Conep:xanue yueOHOro MaTepuaJia
1 CoiicTBa 1 rpaduKH MOKA3aTEILHON, TOTapUPMHUIECKON U CTENEHHOW (yHKIINH.
Tema 3.3. i
| ema 3.3 2 | Iloctpoenue rpauKOB MOKA3aTEAbHBIX, JIOTApUPMHICCKUX QYHKIUN P Pa3IMYHBIX OCHOBAHUAX U 4
OKa3aTelbHas . .
’ Ha HUX WIIIOCTPUPOBATH CBOMCTBA (PYHKIMIA; IpeoOpa30oBbIBaTh 3T I'paduKy MyTeM CABHUTa U
norapudmuyeckas u
nedhopMarum.
cTerneHHas QyHKINH, UX =
. 3 [NokazarenbHas, TorapudmMuydeckas, ctenenHast QyHKIWU, UX CBOWCTBA U TpaduKy.
CBOWCTBa U rpaduKu
IIpakTHyeckoe 3ansaTHe Ne 7: 8
1 ‘ [HocTpoenne nokazaTeabHBIX JIOTapU(PMUUECKUX U CTEIIEHHBIX TPa(QUKOB (QYHKIIHH.
Coaepsxanue y4e0HOro MaTepuaJia
1 CriocoOblI penieHus MPOCTEUIINX MMOKA3aTENbHBIX U JIorapu(MUUecKuX ypaBHeHHH. CIOCOOBI
Tema 3.4. peleHus OKa3aTeNbHBIX U JIoTapu(MUUECKIX HEPaBEeHCTB. PellieHre HeCI0KHbBIX YpaBHEHHH. 5
[NokazaresnbHbIC U 2 | llokazaTtenbHble U Jorapupmuueckie ypaBHeHus1. CriocoObl pelieHus MPOCTEHIITNX U CBOSIUXCS K
Jorapu@MHUIECKUe YpaBHEHHS HUM I0Ka3aTeIbHBIX U JorapuMuuecKkux ypaBHeHUH. [lokazaTenbHble U jorapupmMuuecKie
Y HEPaBEHCTBA HEpaBEHCTBA.
IIpakTHyeckoe 3ansaTHe Ne 8: 8

1 Pemrenue HpOCTCﬁH.IHX IMOKa3aTCJIbHbBIX U J'IOI‘apI/I(i)MI/I‘leCKI/IX HCPABCHCTB.
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Pasneua 4. Tpuronomerpundeckue GyHKIuA

44

Coaep:xanue yueOHOT0 MaTepHuaJia

1 Onpenenenne paanana, GOpMYIIBI IEpEBOIa TPAAYCHON MEPHI yTila B paiuaHHyI0 U 00PaTHO.
Omnpenenenus cuHyca, KOCHHYyCa, TAHI€HCa U KOoTaHreHca uyncia. OCHOBHBIE (POPMYIIBI
TpuroHoMeTpu. IloHsTHS 0OpaTHBIX TPUTOHOMETPUYECKUX (DYHKIHMH.
2 | BoruncieHue 3Ha4eHUs] TPUTOHOMETPUYECKUX (DYHKUIUH € 3aJaHHON CTENIEHbIO TOYHOCTH.
[IpeobOpa3oBaHye TPUTOHOMETPUIECKHUX BBIPAKEHH, HCIIOIB3Ysl TPUTOHOMETPHUYECKHE (POPMYIIBL.
3 | Pannannoe nzmepenue yrios u ayr. COOTHOUICHHUSI MKy TPaJyCHOM U paJiuaHHON MepaMu yria.
Tema 4.1. CuHyc, KOCHHYC, TAHI'€HC, KOTAHI'€HC Yuclia. TpuroHomerpuyeckie GyHKIUU YUCIOBOTO apryMeHTa, 6
ToxnecTBeHHbIE 3HAKU MX 3HAYCHHUH.
peoOpazoBaHUs 4 CoOTHOIIEHUS] MEXYy TPUTOHOMETPUIECKUMH (PYHKIHSAMHU OJHOTO aprymenTta. Gopmyiisl
npuBeaeHus. YeTHOCTh U HEYETHOCTh TPUTOHOMETPHUECKUX QYHKIHH. DOpMYIIBI CIIOKECHUSI.
dopMysibl ABOMHOTO U MOJIOBUHHOTO apryMenTa. [IpeoOpa3oBaHusi CyMM TPUTOHOMETPUYECKUX
(dhyraxmii B mpousBeneHus. [IpeoOpazoBanue nponsBeeHUi TPUTOHOMETPUIECKIX (DYHKIIHHA B
cymmbl. [lepponnvHOCTh TPUTOHOMETPUYECKUX QYHKIWH. Bbunucnenne 3HaueHui 1 TOKISCTBECHHBIC
peoOpa3oBaHMsl TPUTOHOMETPHUYECKHX BbIpakeHuil. OOpaTHbIe TPUTOHOMETPUYECKUE PYHKIHH.
IIpakTHyeckoe 3ansaTHe Ne 9: 8
1 | Brimonnenue 3apanus: «ToxxaecTBeHHbIE TPE0OPa30BaAHUS.
Conep:xanue yueOHOro MaTepuasa
1 CaoiicTBa 1 TpauKK TPUTOHOMETpHUECKUX GyHKIMH. CBolicTBa U Tpaduku oOpaTHBIX
TPUTOHOMETPHUECKUX (PYHKIHH.
Tema 4.2. 2 | lloctpoenue rpauKOB TPUrOHOMETPUUIECKUX (DYHKIMH M HAa HUX WIUTFOCTPUPOBATh CBOWCTBA
CsoiicTBa u rpaduku (hyHKIHIT; TPUMEHSITh TEOMETPUUECKHE ITPeoOpa3oBaHust (CABUT U 1e(hOPMAITUIO) IPH MOCTPOCHUN 6
TPUTOHOMETPUUECKUX rpaguKoB.
GbyHKIMIA 3 CoiicTBa 1 rpauKH TPUTOHOMETpHUYECKHX QyHKIMA. [locTpoeHre reoMeTpuiecknx
npeoOpa3oBanuii (casura u aedopmannn). CBoiicTBa 1 rpad Uk 0OpaTHBIX TPUTOHOMETPUIECKUX
(hyHKIHIA.
IlpakTuyeckoe 3ansaTue Ne 10: 10
1 ‘ [HocTpoenne rpadkoB TPUTOHOMETPUUECKUX (HYHKLIUH.
Tema 4.3. Coaeprxanue y4e0HOro MaTepuaJia
Tpuronomerpuieckue 1 Crioco6sI pemieHust MPOCTEHINX TPUTOHOMETPUIECKUX YpaBHEHUH. CrIocOOb! pereHus IpOCTEHIIIX 6

YpaBHCHUA U HCPABCHCTBA

TPUTOHOMETPHUYICCKHUX HEPABCHCTB.
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Pewienne nmpoctedux TPUrOHOMETPUYECKUX YPAaBHEHUH. PerieHre HeCI0KHbIX YPaBHEHUM,
CBOJIAIIUXCSA K MTPOCTEHUIITNM C TTIOMOIIBIO TPUTOHOMETPHUIECKHX (opmyn. Pemenne mpocTedmx
TPUTOHOMETPUUYECKUX HEPABCHCTB.

3

HpOCTefIHIPIe TPUTOHOMETPUUICCKHUC YPABHCHUSA. CnocoObl PeHICHUA TPUTOHOMCTPUUCCKUX ypaBHeHHfI.

TpuronomeTpudeckre HepaBeHCTBa PerieHue mpocTelimmx TpuroHOMETPUYECKUX HEPABEHCTB.

IIpakTnyeckoe 3ansaTue Ne 11:

1

Pemenue 3anau Ha TeMy «TpuroHoMeTpuuecKkue ypaBHEHUSI U HEPaBEHCTBAY.

Pazpnen 5. IuddepenuuaibHble HCUYUCTCHUS

32

Tema 5.1.
[pousBoaHas GyHKINU

Conep:xanue yueOHOro Marepuasa

1

OmnpeneneHre MPOU3BOTHON, €€ TeOMETPHUYECKUI 1 MexaHndeckuit cMbich. [IpaBuna u Gpopmybr
muddhepennrpoBanus pyHknmid. Onpenenenue quddepernana GQyHKINA U eT0 TeOMETPHIECKUIT
cMbici. OnpeneneHne BTOPOil MPOM3BOIHOM, ee pu3nyecKkuii CMBICI.

HduddepennnpoBanne QyHKINN, HCTIOTIB3Ys TAOIUIYy TPOU3BOAHBIX U MpaBuiia 1udepeHIMPOBaHMS,
HaXOJIUTh IPOM3BOJHBIE CIOKHBIX QyHKIMN. Boruncienue 3HaueHus MPOU3BOIHON QyHKIMK B
yKa3aHHOH Touke. HaxoxaeHue yrioBoro ko3hduipenTa 1 yriia HakJioHa KacaTeJIbHOH, COCTaBlIeHHE
YpaBHEHUS KacaTelNbHOW U HOPMaJH K rpaduKy GYHKIUH B JaHHON TOUKE.

Haxoxnenne ckopoctu u3MeHeHHs (PYHKIHHU B TOUYKE.

[TpumeHeHue MPOU3BOIHOM [T UCCIIEIOBAHUS PEaIbHBIX (PU3NUECKUX MPOLECCOB (HAXOKACHUS
CKOPOCTH HEPAaBHOMEPHOTO JIBUKEHHUSI, YIJIOBOM CKOPOCTH, CUJIbI IEPEMEHHOI'O TOKA, JIMHEHHOMN
IUIOTHOCTH HEOJTHOPOAHOTO CTEPKHS H T.1.).

HaxosxneHne npon3BoIHBIX BTOPOTO MOPSAIKA, IPUMEHEHHE BTOPOH MPOU3BOIHON /ISl peLLIeHUs
(bu3MYeCKUX 3a/ad.

Haxoxnenue nuddepennuana Gyakumm, ¢ nomouipio auddepernnana, MpuOIMKeHHOE BEIYNCICHIE
3HA4YCHUS M NpupalieHus: QyHKIMU B YKa3aHHOH TOUKE.

[IpousBogHast, ee reoMeTpHIECKUN 1 MEXaHUUECKHH CMBICI. [IpOon3BOIHBIE CyMMBI, IPOU3BEACHHUS U
YaCTHOTO JIBYX (DYHKITHH.

[IpousBoaHast cteneHHON QPyHKIMU C HATypalbHBIM NokaszateseM. [IponsBogHas
TPUTOHOMETPUUECKUX (PYHKIIHH.

[Ipaewuiio nuddepeHUPOBaHNUS CIIOKHON 1 00paTHO# QyHKIUH. [Ipon3BOIHbBIC IOKA3aTEIBHOM,
norapupMUIecKoil 1 0OpaTHBIX TPUTOHOMETPUIECKUX (DYHKITUH.

Bropas npousBoHas u ee GUINIECKUI CMBICIL.

Huddepenunan pyHkmu u ero reomerpuueckuii cmeici. [lpunoxenne auddepenuana k
NPUOJMKEHHBIM BBIYHCIICHHSIM.

24




IIpakTuyeckoe 3ansiTue Ne 12:

1 | [Hoctpoenune rpaKOB TPUTOHOMETPUIECKUX (DYHKIIHIA C TIOMOIIBIO TTPOU3BOIHOM. 10
Coaep:xanue yueOHOro MaTepuaJia
1 | HeobxoauMele U TOCTATOUHBIE YCIIOBHS BO3PACTaHUS U YObIBaHUS (DYHKIINH, CYLIECTBOBAHUS
JKCTpEeMyMa.
HeoOxonumple B 1OCTATOYHBIC YCIOBUS BBITYKIOCTH U BOTHYTOCTH rpaduka GyHkiuu. OnpenencHue
TOYKH meperuoa.
OO61mas cxeMa ocTpoeHust rpadUKkoB QYHKITHA ¢ TOMOIILIO TPOU3BOAHOM. [IpaBuiio HaxoXACHUS
HarOOJBINET0 U HANMEHBIIETO 3HAUYCHUSI (DYHKIIMU HA TIPOMEXKYTKE.
2 | [lpumeHeHue MPOU3BOTHOM TS HAXOXKICHHSI TPOMEKYTKOB MOHOTOHHOCTH M DKCTPEMYMOB (DYHKITHH.
HaxosxaeHue ¢ TOMOIIBIO IPOU3BOAHOM MPOMEKYTKOB BBITYKJIOCTH ¥ BOTHYTOCTH I'paduka QyHKIIH,
Tema 5.2. TOYKH IIeperuoa. 6
HccnenoBanne QpyHKIHHU C IIpoBeneHue UccaeI0BaHUS U TIOCTPOESHUE IPAUKOB MHOTOUICHOB.
MOMOIIBIO TIPOU3BOTHOM HaxoxneHue HanOobIIEro ¥ HAUMEHBIIIETO 3HAYCHHS (DYHKIIUH, HEPEPHIBHON Ha IPOMEXKYTKE.
Pemenne HeCTOKHBIX IMMPUKIIAIHBIX 3a4a4 Ha HAXOXKACHUC HanOOJIBIINX U HAUMEHBIINX 3HAYEHHI
peanbHBIX BEJIUYHH.
3 | IlpusHaku Bo3pacTaHus M yObIBaHUS QyHKIHUU. DKcTpeMyM pyHkimu. MccnenoBanne GyHKIINN Ha
JKCTpeMyM. BBIyKI0CTh M BOTHYTOCTh Tpaduka ¢pynkiun. Touku nepernda.
[TpumeHneHue MPOU3BOTHOM K MOCTpOeHHUIO TpadukoB QyHKIMH. Hanbomblnee n HauMeHbIIee
3HAYCHUST PYHKI[MH HA TPOMEIKYTKE.
HaxosxieHre HanOoJIbIIero ¥ HAMMEHBIIIETO 3HAYCHUH QYHKIMH C TOMOIIBIO IPOU3BOTHOM.
IIpakTuyeckoe 3ansaTHe Ne 13: 10
1 ‘ Peumenue 3ana4y Ha TeMy: «IIpousBoHas».
Pa3znen 6. UuTerpanbHoe HCUHMCIEHUE, 24
Conep:xanue yueOHOro Marepuasia
1 | Beruncnenue HeonpeaeIeHHBIX HHTETPAJIOB METOIOM HEMOCPEACTBEHHOTO HHTETPUPOBAHUS U 4
Tema 6.1. METOJIOM IOJICTAHOBKH.
HeormnpeneneHnslit nHTErpa Brrunciienne HeonpeaeaeHHOr0 HHTErpaja METOA0M HHTETPUPOBAHHS IO YACTSIM.
IIpakTu4yeckoe 3ansaTHe Ne 14: 6

1

Pemenue 3amau Ha Temy: «HeonpeneneHHbI HHTETpa».
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Tema 6.2.
OnpeneneHHbli HHTETpal

Coaep:xanue yueOHOT0 MaTepHuaJia

1

OrnpeaeneHne ONpeeICHHOT0 HHTETPajia, €r0 TeOMETPUISCKUA CMBICH U CBOMCTBA. CITOCOOBI
BBIYHCIICHUS OIPENIEICHHOT0 UHTETpaa.

[NoHsiTHe KPUBOJIMHEHHON Tparennu, Crioco0bl BEIYUCIICHUS TUIOIIAACH KPUBOJIUHEHHBIX TpaIeuil ¢
TOMOIIIBIO OTIPEIEIEHHOI0 UHTETpaa.

Crioco0BI BEIYHCIIEHUS 005EMOB TEJI BPAIICHHUS C TIOMOIIBIO ONMPEICIICHHOTO HHTETpaJa.

BrruncieHne onpeieseHHOro HHTErpaia ¢ TOMOIIBI0 OCHOBHBIX CBOWMCTB U (hopmyiibl HeroTOHA-

JleiiOnuna. HaxoxaeHue miomaan KpUBOJUHEHHBIX Tpaneiuii. Haxoxknenue o0beMOB TeJ BpaIllCHUS.

Pemenne mpocTedmmx MpUKIAIHBIX 33]1a4, CBOJISIIIXCS K HAXOXKJICHHUIO HHTETpaa.

OrnpeaeneHHblil HHTErpall U €ro reoMeTpuieckuil cMbicia. OCHOBHBIE CBOMCTBA ONPEAEICHHOIO
uHTerpana. CriocoObl BEIUUCIEHNS ONIPEJEICHHOTO HHTErpala.

Beruncnenne miomanei miockux GUryp ¢ noMoubio ONpeAeIeHHOro HHTerpaia Beruucnenue
00BbEeMOB TeJl BpauieHusl. Perenne npukiIagHbIx 3aa4 ¢ HOMOLIBIO ONPENEISHHOI0 HHTErpaa.

IIpakTuyeckoe 3ansaTHe Ne 15:

1

Pemenue 3agau Ha Temy: «OnpeaeneHHbI HHTErpa.

Pa3zen 7. BekTopbl U KOOPAUHATHI

14

Tema 7.1.
BekTophl Ha IIJIOCKOCTH U B
MPOCTPAHCTBE

Coaepsxanue y4e0HOro MaTepuaJia

1

Ornpexnenenue BeKTOpa, NeUcTBUN HaJ BekTopamu. CBOMCTBa NeMCTBUI HAll BEKTOpaMHu.

IToHsiTHE NPSAMOYTONBHON JEKAPTOBOM CHCTEMBI KOOPAMHAT HA IIJIOCKOCTH U B IPOCTPAHCTBE.
[IpaBuia neicTBUid HaJl BEKTOPaMU, 3aJIaHHBIMU KOOpJIMHATAMU. DOPMYJIbI 11 BIYUCIECHUS IJIMHbI
BEKTOpA, YIJIa MEKIY BEKTOPAMU, PACCTOSIHUSL MEXAY ABYMsI TOUKAMU.

BexTops! Ha MIIOCKOCTH U B IPOCTPAHCTBE. JlefiCTBHA Ha/l BEKTOPAMH.

IIpssMOYTOJIBHBIE KOOPAMHATHI HA IUIOCKOCTH U B IIPOCTPaHCTBE. JIEHCTBUS HaJl BEKTOPAMH,
3alaHHBIMU KOOpAXHAaTaMu. DOpMyIIbI 171 BBIYUCIEHHS JUIMHBI BEKTOPA, yIila MEX/1y BEKTOpaMH,
PacCTOSIHUSL MEXKY IBYMs TOUKAMU.

IIpakTuyeckoe 3ansaTHe Ne 16:

1

Paznoxenue BEKTOpa Ha COCTAaBJIAIONIUC.

10

Pasnea 8. IlpsvMble ¥ II0CKOCTH B IPOCTPAHCTBE

22

Tema 8.1.
HavansHble mOHSATHS
crepeoMeTpun. Bzanmuoe
PacCIiojIoKCHUE NPAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

1

OCHOBHBIE MOHATHSI CTEPEOMETPUHN. AKCHOMBI CTEPEOMETPHH U CIEACTBHA U3 HUX. B3anMHoe
PaCIIOJIOKEHUE NPSMBIX, IPSIMOU U IJIOCKOCTH, ABYX IUIOCKOCTEN B IPOCTPAHCTBE.

OCHOBHBIE TEOPEMBI O MAPAJUIETFHOCTH MPSAMON U TNIOCKOCTH, MAPAJIEIHOCTH IBYX TIOCKOCTEH.
CBoiicTBa MapajuIeNbHOrO NPOSKTUPOBAHMS M X MPUMEHEHHUE I 300pakeHus puryp B
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CTEpEOMETPHH;
[lonsiTHe yrita MeX Iy MPSMBIMH, YTIIa MEXIY MPSIMOH H IIIOCKOCTHIO;
OCHOBHBIE TEOPEMBI O MIEPIIEHANKYISIPHOCTH MPSIMOH U TNIOCKOCTH

YcraHaBnrMBaHUE B IPOCTPAHCTBE MapalIeIbHOCTH MPSAMBIX, IPAMOI U INIOCKOCTH, IBYX MJIOCKOCTEH,
UCIOJIB3YsI IPU3HAKU U OCHOBHBIE TEOPEMBI O MapalIeTbHOCTH.

[IpumMeHeHne npU3HaKa NEPHIEHINKYIIPHOCTH MIPSIMON U MJIOCKOCTH, TEOPEMY O TPEX
HNEePHIEHIUKYIISIPaX AJIsl BBIYMCIICHUS YIJIOB U PACCTOSHUN B IPOCTPAHCTBE.

AXCHOMBI CTCPEOMETPUU U HpOCTCI\/IIIHI/Ie CJIICACTBUA U3 HUX. Bzaumnuoe PacCIiojioKCHUE IBYX IMPAMBIX B
IPOCTPAHCTBE. YT0J MEX Iy NpsmMbIMU. [lapaniensHOCT IPAMOM U MIIOCKOCTH, HapaJlIeIbHOCTh
iockocteid. [lapannensHoe MpoeKTUpOBaHUE B €ro CBOKCTBA. M300paxeHne GUryp B CTepeOMEeTpHUH.

IeprnieHAUKYASAPHOCTH NPSAMOMN U MIOCKOCTH. CBs3b MEXTy MapajuIeIbHOCTIO
MEPIEeHINKYIIPHOCTBIO MPSAMBIX U III0CKOCTed. OpToroHansHOe MpoekTHpoBanue. [lepnenaukymsp u
HAKJIOHHAsl. YTOJI MEXAY NPsIMOM U MJIOCKOCTHIO.

IIpakTu4yeckoe 3ansaTue Ne 17:

1 | Pemenue 3aa4 Ha Temy: «B3anMHOe pacronoxeHre IpsMBIX U INIOCKOCTEH B IPOCTPAHCTBE. 6
Conep:xanue yueOHOro MaTepuasa
1 | IloHsTHe ABYrpaHHOIO YyIia, yriia Mexay miockocTsamu. [lonstue nunerinoro yria. [Ipusnak
NEPNEHANKYISIPHOCTH ABYX IIIOCKOCTEM. 6
Tema 8.2. 2 | Beiuucnenue yria Mexy TIOCKOCTSIMU.
JIBYTpaHHEIE YIilbl 3 | AByrpanHslid yroia. YTol MexXay IIOCKOCTIMH. [lepneHanKyIIpHOCTh IBYX TIOCKOCTEH.
IIpakTuyeckoe 3anaTue Ne 18: 6
1 ‘ Pemenne 3ama4 Ha HAXOXKIAEHNUE ABYTPAHHBIX YIJIOB.
Pa3nen 9. 'eoMmeTpuyecKkue Tejia M NOBEPXHOCTH 16
Conep:xanue yueOHOro MaTepuasa
1 | [lonsTHe MHOTOTPAaHHUKA, €TO TIOBEPXHOCTH, MOHITHE IPABUIILHOTO MHOTOTpaHHMKA. OTpeaeneHus
NIPU3MBI, Mapajsiesienunena; Buasl npusM. OnpeaencHie NUPaMHIbl, TPaBUIbHON MHUPaMHUIbI
2 | Beiuucnenne u n300paxxeHne OCHOBHBIX JIEMEHTOB MPSAMBIX NpHU3M, upamu. [loctpoenne 4
T 9.1 IIPOCTEHUINX CEYEHUI MHOTOT'PAHHUKOB, YKA3aHHBIX BbIIIE. BpIUnCIEHNE IUIOMAN ATUX CEYEHUM.
MHOI?(I)VII"?)aI-;H.I/IKI/I 3 HOHS[TI/I? 0 F€OMETPUUYECKOM TEJIE U €ro MOBEPXHOCTH. MHororpanHuku. [Ipusma. Ilapannenenunen u
ero coiictsa. [Inpamuna.
CBolicTBa MapayIeNbHbIX ceueHni B mupaMuje. [ToHsTHe 0 MpaBUIIBHBIX MHOTOIPaHHHUKAX.
IIpakTuyeckoe 3ansaTue Ne 19:
1 | HaxoxaeHne OCHOBHBIX 2JIEMEHTOB MIPHU3M U MTUPAMUTI. 4
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Conep:xanue yueOHOro MaTepuaJa

1 | IlonsTue Tena BpalleHUs] K TOBEPXHOCTH BpauieHus. OnpeaeneHus IUIHHPa, KOHyca, mapa, cepsl.
CBoiicTBa EPEUUCICHHBIX BbIIIE TE€OMETPUUECKUX TeIl.
2 | Beruncnenue u n300paxxeHne OCHOBHBIE 3JIEMEHTHI MPSIMBIX KPYTOBBIX HIIUHIPA U KOHYCa, IIapa.
IlocTpoeHne npocTeHIMX CEUEHUI KPYTIIbIX TN, yKa3aHHbBIX BHIIIE; BEIUMCIECHUE ITOMAAN ITHX 4
Tema 9.2. CCUCHII
Tena BpameHus 3 | Tlose T
pXHOCTh BpameHus. Teno Bpamenus. Liunuaap u konyc. CedeHus LIMHAPA U KOHYyCca
riockocThio. lap u chepa. BzanmHoe pacnonokeHue IIockocTy U mapa. KacarenbHas IockocTh K
chepe.
IIpakTuuyeckoe 3ansaTue Ne 20: 4
1 ‘ Pewenue 3anay Ha temy: «Tena BpalieHus.
Paszpnen 10. O0bembl ¥ IJI01IAIM IOBEPXHOCTEH reOMeTPHYECKHUX TeJl 25
Conep:xanue yueOHOro MaTepuaJa
1 | Ionsarus oobeMa reomeTprueckoro teia. Gopmysiel Ui BEIYUCICHNST 00bEMOB T€OMETPUYECKUX Tell,
TIEPEYNCIIEHHBIX B CO/ICPIKaHNH YIeOHOTO MaTepraa. 10
Tema 10.1. 2 | Haxoxnenue oObeMa IpsIMOM MPU3MBI, TUPAMHUJIBL, IPSIMOTO KPYroOBOTO LWJIMHAPA U KOHYca, 1Iapa.
OOBEMBI TEOMETPHUECKHX TEI OGBEM reoMeT 06
pudeckoro Tena. O0beM MpHU3MBbl, MUPAMHUIBL, IWIKHAPA, KOHYCa, TIapa.
IIpakTuyeckoe 3ansaTHe Ne 21: 9
1 | HaxoxneHne 00beMOB r€OMETPUUYECKHX TeEll.
Coaepsxanue y4e0HOro MaTepuasia
1 | ILomaau mOBEPXHOCTU TE€OMETPHUECKOTO Teaa. DOopMyITbI IS BEIYUCICHHUS TUTOMAEH TOBEPXHOCTEH
Tema 10.2. TEOMETPHUYCECKUX TeJI, IEPEUHUCICHHBIX B COJICPYKAaHUM yUeOHOT0 MaTepraa. 9
[Tnomanu noBepxHOCTEH 2 | HaxoxxzaeHue Iuomaan NOBEPXHOCTEH NPU3MBI, TUPAaMUIbL, IMIMHAPA, KOHYCa U IIapa.
3 | [Inomaap moBepXHOCTH reOMeTpUYecKOro Teina. [1nomanp noBepXHOCTH MPU3MBL, TUPAMUIBI,
[WIAHJPA, KOHyca M mapa.
IIpakTuyeckoe 3ansaTHe No 22:
1 | Pemenue 3ama4 Ha Temy: «Ilnomaan noBepxHoCTEN. 4
KoncyasTanuu 2
IIpome:xyTOUHas aTTECTALUSA 6
Bcero: 285
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6. INIAHUPYEMBIE PE3Y/IbTATBI
OCBOEHHA YYEBHOI O IIPE/IMETA

B pe3ynbrare uzydenus yueOHoro npeamera «MaTeMaTruka» o0ydyaromuiics
JOJKEH 00J1afaTh CICAYIOIIMMU Pe3yJIbTaTaMU:

JINYHOCTHBIMH Pe3yJbTATAMU OCBOCHUS MPOTPaMMbl YIEOHOTO MpeaMeTa
SIBJISTFOTCSI:

1) dbopmynupoBanue u 0OBsICHEHHE COOCTBEHHOW TMO3UIIMK B KOHKPETHBIX
CUTyalusiX OOIIMECTBEHHOW XW3HM Ha OCHOBE IMOJYYEHHBIX 3HAHUN C TTO3UIUH
HOPM MOpaJiM W OOIIEYEIOBEUECKNX IIEHHOCTEH, MpaB © 00sS3aHHOCTEH
TpaKIaHUHA;

2) chopMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pAa3BUTHUA HAYKH; KPUTHUYHOCTH MBIILIICHUS, YMEHHE paclo3HaBaTh
JIOTUYECKUA HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJIMYATh TUTIOTE3Y OT (haKTa;

3) TOTOBHOCTb U CIIOCOOHOCTH BECTH JIUAJIOT C IPYTUMU JIFOJIbMU, TOCTUTATh
B HEM B3aUMONOHMMAHMS, HAXOJUThb OOIIME LETW U COTPYAHMYATh I HX
JIOCTHKEHUS,

4) HaBBIKK COTPYJHUYECTBA CO CBEPCTHUKAMHU, AETHbMU MJIAJIIETO0 BO3pacTa,
B3pOCIBIMM B 0Opa3oBaTeNbHOM,  OOIIECTBEHHO  TMOJE3HOM,  Yy4eOHO-
WCCIIEIOBATEILCKON, TPOSKTHOU 1 APYTHX BHUJIAX JCITCIBHOCTH;

5) TOTOBHOCTH M CHOCOOHOCTh K OOpa3oBaHMIO, B TOM YHCIIE
caM000pa30BaHNI0, HAa MPOTSHKCHUH BCEH KWU3HHU; CO3HATEIHHOEC OTHOIICHHE K
HEMPEpPhIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCHEHUIHOW NpoQecCUOHATbHOW U
OOIIECTBEHHOU JICATCIILHOCTH;

6) 3CTeTUYECKOe OTHOIICHUE K MUPY, BKIIFOYAsi ACTETUKY ObITa, HAYIHOTO U
TEXHUYECKOTO TBOPUYECTBA;

7) 0CO3HAHHBIM BHIOOP OymyIe nmpodeccuy U BO3MOXKHOCTEH peaau3aun
COOCTBEHHBIX  JKM3HEHHBIX IUJIAHOB; OTHOIIEHHE K MpodeccuoHaIbHOM
JESATETLHOCTH KaK BO3MOXKHOCTH y4YacTHs B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX,
rOCyapCTBEHHBIX, OOIICHAITMOHAIBHBIX MPOOIIEM.

MertanpeaMeTHbIMHM  pe3yJbTATAMH OCBOCHMSI y4eOHOro IpeaMera
SABJISIFOTCS:

1) HaxoauTh W WU3BJIEKaTh HH(POPMALMIO B PA3IUYHOM KOHTEKCTE;
OOBSACHATh W ONKCHIBATH SIBJICHHS HAa OCHOBE TOJYy4YeHHOM WH(pOpMaINH;
aHAIM3UPOBaTh M MHTETPUPOBATH IOJYUYECHHYIO HH(pOpMalNIO; (HOPMYIUPOBAThH
npoOsiemMy, HHTEpPIPETUPOBATh M OLIEHUBATh €€; JeNaThb BBIBOJBI, CTPOUTH
IIPOTHO3BI, PEJIaraTb MyTH PEIICHHUS;

2) yMEHHE CaMOCTOSATEIBHO ONPENENATh LEIU AEATENBHOCTH U COCTABIIATH
IJIAHbI  JIEATEJIBHOCTH; CAMOCTOATENBHO OCYIIECTBIATh, KOHTPOJHUPOBATH U
KOPPEKTUPOBATH JEATEIIBHOCT; MCIOJIB30BATH BCE BO3MOXKHBIE PECYPCHI IS
JOCTMIKEHHsI IIOCTaBJICHHBIX IEJIEM M pealu3aluu IUIAHOB JEATEIbHOCTH;
BBIOMPATH YCHEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYALUIX;
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3) yMeHHe NPOAYKTHBHO OOIIAThCS W B3aWMOCHCTBOBATH B TPOIECCE
COBMECTHOM  JI€ATENbHOCTH, YYUTHIBATh IMO3ULMUM  JPYTUX  yYACTHUKOB
NesATeIbHOCTH, 3((PEKTUBHO pa3peiaTb KOHPIUKTHI,

4) BlajeHUWE HaABbIKAMM I103HABATEJIBHOW, Y4eOHO-HCCIIEOBATENbCKON H
MPOEKTHOM JESATENbHOCTH, HAaBBIKAMHU pa3pelieHus Npo0sieM; CIOCOOHOCTh |
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIlICHUS MPAKTUYECKUX 3aad,
MPUMEHEHUIO Pa3IMYHBIX METO/IOB MTO3HAHUS;

5) TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITEIbHONH WH(POPMAIIMOHHO-
MO03HABATENIbHOM AESITENbHOCTH, BKIIOUYAss YMEHHUE OPUEHTUPOBATHCSA B PA3IMUHBIX
UCTOYHUKAX HH(pOpMAlMK, KPUTHUECKU OICHUBATh W HHTEPIPETHPOBATH
uHbOpPMAIINIO, TOTYyYaEMYIO U3 Pa3TUYHBIX HCTOUHUKOB;

6) YMEHHE UCIIOJIb30BaTh CpencTBa MH(}OpPMAITMOHHBIX 151
KOMMYHHKAITHOHHBIX TEXHOJIOTHI B PEIICHHMH KOTHUTUBHBIX, KOMMYHHKATHBHBIX
U OpPraHM3allMOHHBIX 3a7ay C COONIOICHHEM TpeOOBaHWM 3PrOHOMHUKH, TEXHHUKH
0€30MacCHOCTH, TUTUMEHBI, PECYpCcOCOEpeKEHUs], MPaBOBBIX M STUYECKUX HOPM,
HOPM HMH(OPMAIIMOHHOM 0€30IaCHOCTH;

7) BIaZeHHUE SI3BIKOBBIMU CPEICTBAMU — YMEHHE SICHO, JIOTUMHO U TOYHO
U3JIarath CBOIK TOUYKY 3pEHHUs, UCTIOJIb30BaTh a/ICKBAaTHbIE SI3bIKOBBIE CPEJICTBA;

8) BiIaJeHUWE HaABbIKAMU IIO3HABATEJIbHON pedieKkcud KakK OCO3HaHMS
COBEpIIAEMBbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJIbTaTOB U
OCHOBaHUI1, TPaHUI] CBOETO 3HAHUSA W HE3HAHMS, HOBBIX MO3HABATENHHBIX 337a4 H
CPEICTB MX JOCTH)KCHUS.

IIpeaMeTHBIMH pe3yJbTATAMM OCBOCHHSI YICOHOTO MPEAMETA SBIISIOTCS.

1) chopMUpOBaHHOCTH MPECTABICHUN O MaTEMAaTHKE KaK 4acTH MHUPOBOMU
KyJIbTYphl © O MECT€ MaTeMAaTHKH B COBPEMEHHOW IMBHIM3AIMH, O CIIOCO0ax
ONMMCAHMS HAa MATEMaTHYE€CKOM SI3bIKE SIBJICHUN PEAJIbHOTO MHPA;

2) chopMupOBaHHOCTH MPEACTABICHUN O MATEMATUYECKUX MOHATHIX KaK O
BOKHEUIITUX MATEeMATHMUYECKUX MOJENAX, MO3BOJISIONIMX OMHUCHIBATh U H3Yy4aTh
pa3Hble TPOIECCHl W SIBJICHUS;, MOHUMAHUE BO3MOXKHOCTH aKCHOMATUYECKOTO
MOCTPOCHUSI MATEMAaTUYECKUX TEOPUIA;

3) BiajieHre METOIAMH JTOKA3aTeNIbCTB U AJITOPUTMOB PEIICHHUS, YMEHUE UX
MPUMEHSTh, TPOBOJUTH JT0Ka3aTEIbHBIC PACCYKIICHHS B XOJI€ PEIICHUS 3a/1ay;

4) BHaJeHWE CTAHIAPTHBIMM TpHEMAMHU PEIICHUS PAIlMOHAIBHBIX M
HUPpaMOHATBHBIX, TOKA3aTCIBHBIX, CTENIEHHBIX, TPUTOHOMETPUYECCKUX YPaBHCHHM
¥ HEPABCHCTB, UX CHCTEM; HCIIOJIh30BaHUE TOTOBBIX KOMITBIOTEPHBIX MTPOTPamMM, B
TOM YHCJIC JUISl TIOMCKAa MYTH PEIICHWS W WLTIOCTPAIlMW PEIICHHUS YpaBHCHUU U
HEPaABEHCTB;

5) chopMUPOBAHHOCTh MPEACTaBICHUM 00 OCHOBHBIX MOHSTHAX, UIESIX U
METO/IaX MaTEeMaTUYECKOTO aHaJN3a;

6) chopMUPOBAHHOCTH MPEACTABICHUHN O TPOIECCaX U SBICHUIX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MU-
pe, 00 OCHOBHBIX TOHSATHUAX OJEMEHTAPHOM TEOpPUHU  BEPOSITHOCTEH;
c(hOpPMHPOBAHHOCTh YMEHUN HAXOJUTh U OIEHWBATh BEPOSTHOCTH HACTYIUICHHSI
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COOBITHI B MPOCTEUIINX NPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKH

CJ'IY‘-IB.ﬁHLIX BCJINYNH,

7) BJIAACHHUC HABbIKAMHU HCIIOJIB30BAHUS I'OTOBBIX KOMIIBIOTCPHBIX IIPOTI'PAMM

IIpu pCUICHUMA 3a]1a4.

B mporecce ocBoeHus ydeOHOro mnpeameTra y OOYYarOMIMXCS JOJKHBI

dbopmupoBatbes o6mume komnereHuu (OK).

OcBoenue coaepkanusi yueOHoro mpenMera «MaTtemaTtuka» oOecrieunBaeT
dbopMUpOBaHHE U DPA3BUTUE VHUBEPCATbHBIX YUEOHbIX Oelcmeuti B KOHTEKCTE
IPEEMCTBEHHOCTH (POPMHUPOBAHUS OOIIUX KOMITETEHIIUH.

Buabl yHuBepcaabHbIX y4eOHBIX AedCTBHI

O6mme komnereHuuu (B
coorBeTcTBUH ¢ PI'OC CIIO no

crnenuajJbLHOCTH)
ChopMupoBaHHOCTh TPEACTABICHUH O MaTeMaTHKE Kak
4acTH MHUpPOBOW KyJabTypbl M o Mecre marematuku B | OK  01. BwiOupats crnocoObl
COBPEMEHHOM LMBWIN3ALKUU, O CIOCO0aX ONMCAHMS Ha | pelleHUs 3aj1a4

MaTEeMaTUYE€CKOM SI3bIKE SIBICHUM pC€ajIbHOI'0O MHpAa.

Ymenue YIIPaBJIATH CBOEH MO3HABATEJIbHOMN
JEATEIbHOCTBIO,  MPOBOJUTH  CAaMOOLIEHKY  YpPOBHSA
COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHSI.

YMenue OIMpEACIIAThL HCJIM W 3adadyu ACATCIbHOCTH,
BI)I6I/IpaTB CpCACTBA UX JOCTUIKCHHA Ha IIPAKTUKC.

VYMeHHne ucnoiab30BaTh pa3jindHbIl€ HUCTOYHUKHU  JIA
MMOJIYYCHHA CBGI[CHI/Iﬁ MaTeMaTH4IeCKOI HAIpaBJICHHOCTHU U
OLICHUBATb € AOCTOBEPHOCTDH AJIA JOCTHUKCHUA
IIOCTAaBJICHHBIX IICJ'ICfI n 3aa4.

'OTOBHOCTHh CaMOCTOSITEIBLHO ,Z[O6BIB3.TB HOBBIC IJIA cels
CBCIACHUA MaTeMaTHICCKOM HaIpaBJICHHOCTH, HCIIOJIb3Yys
JJI1 3TOTO JOCTYITHBIC UCTOYHUKHU I/IHq)OpMaI_II/II/I.

yMCHI/Ie BI)ICTpaI/IBaTI) KOHCTPYKTI/IBHI)IG
B3aMMOOTHOIICHHS] B KOMaH/I€ TI0 PEIISHUI0 OOIIMX 3aaa4
B 00J1aCTH MaTEMAaTHKE.

['0TOBHOCTH K MPOJOKEHUIO0 00pa30BaHMs, MOBBILICHUIO
kBaupuKkauuu B M30paHHOM  MpodeccruoHaNbHON
JESATEIBHOCTH, MCIOJb3Yys IMOJyYEHHbIE MaTeMaTHUECKHE
3HaHUA.

BJ'Ia}IeHI/Ie METOJaMH  JO0Ka3aTCJIbCTB U aJITOPUTMOB
peHICHUA; YMCHUC ux MNPpUMCHATD, MMPpOBOIUTH
JOKa3aTCIbHBIC PACCYXKACHHA B XOJA€C PCIICHUA 3a1a4.

UyBCTBO IOpAOCTH U YBaXXEHUsA K HMCTOPUU PA3BUTUA U
JOCTHKEHUSIM OTEUECTBEHHOW HMH(OPMATUKH B MHUPOBOMH
UHAYCTPUH WH(POPMAIIMOHHBIX TEXHOJIOTHH.

Oco3HaHme CBOETO MecTa B MH(OOPMAITMOHHOM OOIIIECTRE.
['OTOBHOCTE M CIIOCOOHOCTL K CaMOCTOSTEIBHOH H
OTBETCTBCHHOM TBOPYECKOM eI TEIILHOCTH c
HUCIIOJIB30BAHUEM I/IH(l)OpMaI_[I/IOHHO-KOMMYHI/IKaI_[I/IOHHLIX
TEXHOJIOTHH.

npodeccCHoHaNBbHON /1eATeIbHOCTH
MPUMEHUTEIIPHO K  Pa3JIMYHBIM
KOHTEKCTaM.

OK 02. OcymecTBisiTh MOUCK,
aHan3 u HWHTEPITPETAIHIO
uH(popManui, HeoOXOTUMOM s
BBITTOJTHEHUS 3a7a4
npodhecCHOHANBHOM NeTENbHOCTH.

OK 03. IInanupoBaThb u
pean30BbIBATh CcOOCTBEHHOE
npodecCHOHATbHOE M JIMYHOCTHOE
pa3BUTHE.

OK 04. PaboraTh B KOJIEKTHBE U
KOMaH/JIE, 3¢ deKkTUBHO
B3aMMOJIECTBOBATh C KOJUIETaMHU,
PYKOBOJICTBOM, KJIMCHTAMH.

OK 05. OcymecTBisiTe YCTHYIO H
IIMCbMEHHYI0O KOMMYHMKAIMIO Ha
rocyJ1apCTBEHHOM A3BIKE
Poccuiickoit denepanuu ¢ y4eTom
0COOEHHOCTEH  COLMATBLHOIO |
KYJIBTYPHOI'O KOHTEKCTA.

OK 06. IlposBiasTh TIpaxkIaHCKO-

MaTPUOTHYUECKYIO MO3UIIHIO,
JIEMOHCTPHUPOBATH OCO3HAHHOE
MOBE/ICHNE Ha OCHOBE
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YMeHue  HCHoJIb30BaTh  JAOCTHKEHUS  COBPEMEHHOMU
UHPOPMATUKU JUISL MOBBILLIEHUS COOCTBEHHOTO
HWHTEJUICKTYaJIbHOTO pa3BUTHS B BBIOpaHHOM
npo(ecCHOHANBHOM  JIEATENIbHOCTH,  CaMOCTOSTEIHHO
dbopMHUpOBaTH HOBBIC JUISt cels 3HAHUS B

npo(ecCHOHANBHOM  00JIACTH, UCHONB3YyS JJII  3TOTO
JIOCTYITHBbIC HCTOYHUKH HH(OPMAIIUH.

YMenue BBICTpPAanBaTh KOHCTPYKTHUBHBIC
B3aMMOOTHOIICHUA B KOMaH,Z[HOfI pa60Te 10 pPCIICHUIO
06H_II/IX 3aga4, B TOM YHCIC€ C HCIIOJb30BAHUECM
COBPEMEHHBIX CPCACTB CCTEBBIX KOMMYHHKaHHﬁ.

Ymenue YIIPaBJIATH CBOEH [M03HABATEJIbHOMN
JEATEIbHOCTBIO,  IPOBOJUTH  CAMOOLICHKY  YPOBHS
COOCTBEHHOTO MHTEJUICKTYaJIbHOTO PA3BUTHS, B TOM UHCIIE
C  HCHOJb30BAaHUEM  COBPEMEHHBIX  3JIEKTPOHHBIX
00pa30BaTeNIbHBIX PECYPCOB.

VMeHne  BbIOMpaTh  IPaMOTHOE  IOBEJACHUE  IPU
UCTIOJIb30BaHUHT pa3zHOO0Opa3HBIX CpeAcTB
MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH KaK B
npo¢eCCHOHATILHOMN IS TEFHOCTH, TaK 1 B OBITY.

["'0TOBHOCTB K NMPOJOIKEHUIO 00pa30BaHUs U OBBILICHUIO
KBaTMpUKaMA B HW30paHHOH  mpodecCHOHAIbHOU
NEeSITeIbHOCTM ~ HAa ~ OCHOBE  Pa3BUTHS  JIMYHBIX
UH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX KOMITETCHIIUH.

Hcnonp30oBaHue  pas3IMUHBIX BUIOB  IIO3HABATEIBHOMU
NEATeTLHOCTH JJIsi pelieHus WHQPOPMAIMOHHBIX 3ajaad,
MPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS (HAOMIOICHNUS,
OTHUCAaHUs1, U3MEPEHUsI, SKCIIEPUMEHTA) NI OpTaHU3aIuU
yueOHO-UCCIeI0BATENbCKON U MPOSKTHON IeATEIbHOCTH C
WCIIOJIb30BaHUEM WH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHUH.

YMeHue UCHonp30BaTh  CpeacTBa  HMH(OpPMAIMOHHO-
KOMMyHI/IKaIII/IOHHI)IX TCXHOJ’IOFI/II\/'I B pCHIeHI/H/I
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpraHH3allMOHHBIX
3a/a4 ¢ coOJroIeHneM TPeOOBaHUM IPTOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PeCYypcOCOepEeKEeHHsI, TPABOBBIX
u TUYECKUX HOPM, HOpM UHGOPMaIMOHHON
0€30I1aCHOCTH.

TPaIUIIHOHHBIX
0011eUEI0BEUECKUX LIEHHOCTEM.

OK 07. CopelicTBOBaTh
COXPaHEHHUIO OKpYKaIoIIeH Cpelbl,
pecypcocOepexeHuto, 3hHEKTHBHO
JICUCTBOBATh B  YPE3BBIYANHBIX
CUTYaIlUsX.

OK 08. Hcnonp3oBaTh CpeacTBa

buznueckoit KYJIbTYpbI JUTSL
COXpaHEHHUs u YKpEIUIeHUs
310pOBbs B npoiecce

MPOPECCUOHAITBHON JI€SITEILHOCTH
U TOJJICp)KaHUs  HEOOXOIUMOro

YPOBHS buznveckoit
MOATOTOBJICHHOCTH.
OK 09. Ucnons3oBath

UH(QOPMAIIMOHHBIE TEXHOJOTUU B
pohecCuOHaANBbHON e TENbHOCTH.

OK 10. ITone30BarnCst
po¢eCCHOHAIBHON
JIOKYMEHTalHuen Ha

rocyaapCTBEHHOM U HMHOCTpPAHHOM
SA3bIKaX.

OK 11. Ucnoons30BaTe 3HAHUS II0

¢buHaHCOBOM IPaMOTHOCTH,
IUIAHUPOBATh
IpeINpPUHIMATENbCKYIO
JIeSITENIbHOCTD B

npogeccHoHaNIbHOH chepe.
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(. YCJIOBUA PEAJIHM3ALUH ITPOI'PAMMBbBI YYEBHOI O IIPE/IMETA

7.1. Tpebosanus K MUHUMATLHOMY MAMEPUATbHO-MEXHUUECKOMY
obecneuenuio.

Peanmmsanuss yueOHOro mpeaMera «Marematuka» TpeOyeT HaIHYHS
y4eOHOro kabMHeTa MaTEeMaTHKHU.

Obopyodosanue yuebnoco Kabunema: CTOJNBI, CTYJbs, YICHHUYECKas JTOCKa,
pa3IaToOYHbIN MaTepuall.

Texnuueckue cpedcmea 00yyeHUs.
— MYJBTUMEIUNUHBIN TPOEKTOD;
— TIepCOHAIBHBII KOMITbIOTEp (HOYTOYK).

7.2. Hugpopmayuonnoe odecneuenue 0oyuenus.

Ilepeyenb y4eOHbIX H3aaHuil, UHTEpHET-pecypcoB, IONMOJHHUTEILHOMN
JIUTEPATYPHbI

OCHOBHbBIC HCTOYHHUKH .
s npenooasameneii:

1. Bepuep A.JI., Kapn A.Il. Maremaruka: anre6pa ¥ Hadaja MareMaTHU4eCKOTro
ananusa, reomerpus 10-11 knacc. — M.: «Ipocsemenuey, 2020.

2. Mypasun TI'.K., Mypasuna O.B. Marematuka: anrebpa u Havana
MaTEMaTUYECKOro aHaiu3a, reomeTpus. AnreOpa M Hayajga MaTeMaTHYECKOIro
ananmm3a 10-11 kmacc. — M.: «/Ipoda», 2020.

3. CmupnoB B.A., Cmupnoa WN.M. Maremaruka: anrebpa U Haydana
MaTeMaTH4eckoro aHaimsza, reomerpus. ['eomerpus 10-11 xmacc. — M.:
«BEHTAHA-TI'PA®y, 2020.

s obyuarowuxcs:

1. Mep3nsixk  A.I'., Homuposckuii [.A., Ilomonckuit B.b., Axup M.C.
Marematuka: anredpa U Hauajga MaTeMaTHYECKOTO aHanu3a, reometpus 10-11
kiacc. [lox pea. Ilononsckoro B.E. — M.: «IIpocBemnienuey, 2020.

2. llapeirua 1M.d. Marematuka: anredpa ¥ Hadajga MaTEMaTHYECKOTO aHAJM3a,
reometpus. ['eomerpus 10-11 kimace. — M.: «IIpocsemenne», 2020.
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JlonoTHUTEeIbHbIE HCTOYHUKH
s npenodasameneti:

Anrebpa. OCHOBHOI KypC C pEIICHUAMH U YKa3aHUSIMH: y4eOHO-METOINYECKOE
nocobue / H.JI. 3onorapéra, FO.A. Tlonos, H.JI. Cemennsena, M.B. ®denotos;
noA peaakuuet M.B. denoroBa. — Mocksa: Jlaboparopus 3Hanuii, 2018. — 579
C.

bapcykosa JI.B. I'eometpus. [Ipaktukym: ygebnoe nocodue / JI.B. bapcykosa.
— Munck: PecnyOnukanckuil HHCTUTYT TpO(ecCHOHATBFHOTO 00pa3oBaHUs
(PUIIO), 2020. — 104 c.

['openbckas JI.B. HauepratenbHas reomerpus: yueoHoe nocobue ansa CIIO /
JLB. Topensckasa, A.B. KocrtprokoB, C.1. IlaBnoB. — Caparos:
[TpodobpazoBanume, 2020. — 122 c.

3onorapéra H.J. I'eomerpusi. OCHOBHOM KypC C PEIICHUSMHU U YKa3aHUSIMU:
yaebHo-MeTouueckoe nocodue / H.JI. 3omorapésa, H.JI. Cemennsera, M.B.
®denoroB; o peaakiuennr M. B. ®enoroBa. — Mocksa: JlabopaTopusi 3HaHUIH,
2018. — 305 c.

Martematuka u wuHpopmaTtuka: ydeOHoe nocodome / K.B. bamaun, B.H.
bauuieikos, A.B. Pykocyes, B.b. YTkun. — Mocksa: KauoPyc, 2017. — 361 c.
Hosak E.B. Beicmas matemaruka. AnreOpa: ydeOHoe mocobue mist CIIO/
Hosak E.B., PszanoBa T.B., Hosakx W.B. — CaparoB, ExarepunOypr:
[IpodobpazoBanue, Ypanbckuit Gpeaepanbubiii yausepeuret, 2019. — 115 c.
Cuxopckas I'.A. Anrebpa u Teopus uucen: ydeObHoe mnocodbue mna CIIO/
Cuxopckas ['.A. — Caparos: [Ipodobpazosanue, 2020. — 303 c.

Cenoa H.A. Jluckpetnas maremaruka: yuyeOHuk misi CIIO/ CemoBa H.A.,
CenoB B.A. — Caparos: I[Ipodo6pazosanue, 2020. — 329 c.

[Ilep6akoBa FO.B. Amnanutudeckass reomerpusi: ydebHoe mnocobue / HO.B.
[Ilep6akoBa. — 2-¢ uza. — CapartoB: Hayunas kuura, 2019. — 158 c.

s obyuarowuxcs:

Anrebpa m Hadanma matematudeckoro anammsa 10 — 11 wmaccer: yue6. st
oO1ieo0pa3oBar. ydpexjaeHuil: 6a3oBbiii ypoBeHb / [LIILA. Amumosn, HO.M.
Kosnsarun, M.B. Tkauépa u np.] — 18-e uzn. — M.: IIpocsenienue, 2012. — 464 c.
bammakos M.M. Anrebpa u Hayaja MaTeMaTHYEeCKOro aHaim3a (0a3oBbIN
ypoBeHsb). 10 k1. — M., 2005.

bammakos M.M. Anrebpa u Hayaia MaTeMaTH4YecKOro aHaiau3a (0a30BBIii
ypoBeHb). 11 k1. — M., 2005.

bammvakoB M.M. Maremaruka (6a30Bbiii ypoBenb). 10—11 k1. — M., 2005.
bammvakoB M.M. Marematuka. 3amgauHuk: yyeOHOoe mocobue IS
00pa30BaTeNbHBIX YUPESKIEHUN Had. U cpen. mpod. obpazoBanus / M.U.
bammakos. — 3-¢ u3n., crep. — M.: Akagemus, 2013. — 416 c.

bammvakoB M.M. Matemaruka: yueOnuk mst 10 k. — M., 2004.
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7. Teomerpus 10-11: yueb. mns oOmeoOpa3oBaT. y4YpeKIeHU: Oa30BBIA H
npodui. ypoau / [JI.C. AtanacsH, B.®. byry3os, C.b. Kagomies u ap.] — 22-
e u3n.— M.: [Ipocsemenne, 2013. — 255 c.

8. T'eomerpus. 10 — 11 kjacchl: y4eOHUK I ydaluxcs oOIeo0pa3oBaTeIbHBIX
yupexaeHuil (0a3oBblii U npoduibHbd ypoBHH) / .M. CmupnoBa, B.A.
CmupHOB. — 8-¢ u3j., crep. — M.: Muemosuna, 2012. — 288c.
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