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Pabouas nporpamma yueonoii nucuumianabl OY/1.03. ""MaTtemaTuka'' pazpadoraHa Ha OCHOBe:

> 3akona P® «O6 o6pazoBanuu B POy Ne273 ot 29.12.12;

> [Ipukaza MwunoOpunayku Poccun ot 14.06.2013 Ne 464 NeOO6 yrBepxnenun Ilopsaka
OpraHM3allii ¥ OCYIIECTBJICHUSI 00pa3oBaTelNbHONW JIEATEIBHOCTH MO 00pa3oBaTelbHbIM
IporpaMMaM CpeaHero NpogeccuoHaIbHOro 00pa3oBaHmsINg;

> [Tpukaza Muno6pHayku Poccun ot 15.12.2014 Nel1580 «O BHeCeHMHM M3MEHEHHUH B TIOPSIOK
OpraHM3allMM UM OCYUIECTBJIEHUS O00pa30BaTeNbHONW JEATENBHOCTH 10 00Opa3oBaTebHbIM
mporpaMMaM  cpenHero  npodeccuoHanbHOrO  00Opa3oBaHus,  yTBepxkAeHHOro Ilpukazom
MunucrepcTBa oopazoanus U Hayku PO ot 14.06.2013 Ned64y;

> ITucema Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «O nHanpapiieHHH H0paOOTaHHBIX
PEKOMEHALUH 110 OPraHM3aLUH MOJYYSHHs CPEIHET0 O0IIero o0pa3oBaHus B MPEIeIax OCBOCHUS
00pa3oBaTeNbHBIX HPOrpaMM CpeAHEero mnpodeccuoHaNbHOro o0pa3oBaHUs Ha 0a3e OCHOBHOTO
obmero oOpa3oBaHusl C y4eTOM TpeOOBaHMH (enepaiabHBIX TOCyIapCTBEHHBIX 00pa3oBaTEIbHBIX
CTaH/IApPTOB M IOJIydaeMoil mpodeccud WIHM CIEUUaTIbHOCTH CPEAHEro MpodhecCHOHATBLHOTO
o0pa3oBaHU;

> [Tucema Muno6puayku Poccun ot 03.08.2015 Ne 08-1189 «O nampaBieHuu nHGOpMALIUN»
(BMecte ¢ «MeTOOUYECKUMH PEKOMEHJALUUSMU 10 BOCHHMTAHHUIO AHTUKOPPYIMLHUOHHOIO
MHUPOBO33PEHUS Y IIKOJILHUKOB U CTYICHTOBY);

> OENEPAJIBHOI'O TOCYIAAPCTBEHHOI'O OBPA3OBATEJIBHOI'O CTAHIAPTA
CPEJJHEI'O OBHIEI'O OBPA30OBAHUA (B pen. [IpukazoB Muno6puayku Poccuu ot 29.12.2014
N 1645, ot 31.12.2015 N 1578)

> MP 1o opranuzauuu nomnydenuss COO B mpenenax OCBO€HHUsI 00pa30BaTeNIbHBIX MPOrpaMM
CIIO na 6aze OOO c yuerom TpeboBanmii @PI'OC u momyyaemoil nmpodeccuu U CrenuaIbHOCTH
CIIO<IIucsmo> Muno6pnayku Poccun ot 17.03.2015 N 06-259

> [IpumepHoiil nmporpammsl 0011e00pazoBaTenbHON yueoHol aucuumauasl At [100 (2015 r.)

> Yrounennit ®MPO no peanuzaunn COO npu CIIO ot 25.05.2017T.

> VYcraBa 'AIIOY CO «Ilomunpoduibhbiii Texuukym uM. O.B. Tepémkuna» Ne 788-I1I1
09.11.2016r;

> [Tonoxxenus o0 opranmzauuu u nposeneHus npaktuku [AIIOY CO «IT um. O.B.
Tep€kunay;

> [Tonoxenus 06 ounom ornenenun [AIIOY CO «IIT um. O.B. Tepémkuna» Ne028/O/] ot
31.08.15;

> [Tonoxenus o camocrositensHoi padore AIIOY CO «IIT um. O.B. Tepéumkuna» Ne075/01
ot 29.12.17r;

> [TonosxeHwus 1Mo IITAHWPOBAHUIO, OPTAHU3AIINH M ITPOBEACHUIO JTA00OPATOPHBIX, MPAKTHYECKUX
pabot 'AIIOY CO «IT um. O.B. Tepémxuna» Ne028/O/] ot 31.08.15;
> [TonoxxeHus O TeKylleM KOHTpOJIe U MPOMEXYTOUHOH arrectauuu cryaeHtos I'AIIOY CO

«IIT um. O.B. Tepémxuna» Ne041/0O1 ot 01.09.2017r;

> [Topsanka nposenenust [ A crynentos B TAIIOY CO «IIT um. O.B. Tepémkuna» B 2017-18
yu.rogy Ne041/0O/] ot 01.09.2017r;

> [Tonoxenus o popmupoBanuun KYMO OIIOII I'ATIOY CO «IT um. O.B. Tepémxkuna» Ne
78/0O ot 29.12.17r.

Opranusanus-paspadoruux: [AIIOY CO «lonmunpodunbueiii Texaukym um. O.B. Tepéuikuna»
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1. IacnopT mporpaMmbl y4e0HOI AUCHUNIHHBI
OV .03 «MareMmaTuka

Paznen I. «Aaredpa u Hayaj1a MATEMATHYECKOT0 AHAJIN3a»

1.1. O6J1acTh IPUMEHEHHUsI IPOTPaAMMbI
PabGouass mporpamma yue6HoM nucuumimael OY][.03 «Martemarukay SsBISIETCS
4acThio 0011e00pa30BaTEeIbHOTO 1IHMKJIa OCHOBHOW MpodecCHOHAIbHOW 00pa30BaTeIbHOM
nporpammsl B cootBeTcTBUM ¢ PI'OC no npodeccusim:
15.01.32 Onepatop CTaHKOB € MPOrPAMMHBIM YIIPaBJICHHUEM;
15.01.35 Macrep ciecapHbIX padoT.

1.2. MecTro IMCUMINIMHBI B CTPYKType OCHOBHOH MpodecCHOHAIBLHOM
o0pa3oBaTe/ibHOW mporpaMMmbl Yy4yeOHas aucuuiuinHa «MaTemaTukay u3ydaeTcsi B
obmeoopazoBarenpHoM nukie ydebnoro rwrana OITOIT CIIO Ha 6a3e OCHOBHOTO OOINIETO
oOpa3oBaHus ¢ noiydeHuem cpeanero odbmero odbpaszoBanus (IIIIKPC, IITICC3). B yuebubix
mnanax [IIIKPC, TIHNICC3 yuebnas aucrurimHa «MaTemaTHKa» BXOAUT B COCTaB OOIIMX
0011e00pa30BaTENbHBIX YIEOHBIX AUCHUILUINH, (OPMUPYEMBIX M3 00S3aTENBHBIX MPEAMETHBIX
obnacreit ®I'OC cpennero obmero odpazopanus, s npodeccuit CIIO wiu cnenuanbHOCTEH
CIIO cootBeTrcTBYIOMIET0 MPOQPHIIsT MPOHECCHOHATLHOTO 00pa30BaHUS.

1.3 Hesn u 3apaum y4eOHOI AUCHMILVIMHBI — TPeOOBAHUS K pe3y/ibTaTaM OCBOCHUS
AUCUMILIUHBI:

o (l)OpMI/II)OBaHI/Ie HpeI[CTaBJIeHI/Iﬁ 0 MAaTCMAaTHUKC KAaK YHHUBCPCAJILHOM fA3BIKC HAYKH,
CpCaACTBC MOACIUPOBAHUA SIBJICHUM U IIponueccos, 00 nacAX 1 METOAaX MaTCMAaTHUKH,

e pa3BuUTHE JIOTUYECKOTO MBIIIICHHUS], MPOCTPAHCTBEHHOTO BOOOpaXKeHus,
ANTOPUTMUYECKONW KYIbTYphl, KPUTHYHOCTH MBIIUIEHUS Ha YPOBHE, HEOOXOAUMOM JUIs
Oynymeir mpodecCHOHAIbHOW — NESITeNbHOCTH, JUIsi  TMPOJODKCHHS  00pa3oBaHUS WU
camMo00pazoBaHus;

e 0OBJIaJICHHE MATEeMATHYECKMMH 3HAHUSAMHM M YMEHUSIMH, HEOOXOJUMBIMH B
MOBCETHEBHON JKM3HM, IS HM3YyYEHUS CMEKHBIX €CTECTBCHHO-HAYYHBIX JUCIUIUIMH Ha
0a30BOM ypOBHE M JUCIUIUIMH MPO(ECCHOHANBHOTO IHKIA, AJS MONydyeHUs oOpa3oBaHUs B
o0JacTsx, He TPeOYIOMIMX YTIIyOJIeHHON MaTeMaTUYeCKON MOATOTOBKY;

® BOCIIMTAHHE CPEJCTBAMHU MaTEMATHKU KYJIbTYphl JIUYHOCTH, MOHUMAHUS 3HAYHMMOCTH
MaTEeMaTHKH Il HAyYHO-TEXHHYECKOTO MPOTpecca, OTHOIICHHSI K MaTeMaTUKEe KaKk K YacTH
o0IIeuesoBeUecKOll KynbTypbl 4Yepe3 3HAKOMCTBO C HCTOpPHEH pa3BUTHS MaTeMaTHUKH,
DBOJTIOIINEH MaTeMaTHUIECKUX UIICH.

OcHOBY mnporpaMmbl COCTaBJISI€T COJEp)KaHUE, COTJIACOBAaHHOE C TpeOOBaHUSIMU
(denepalbHOTO KOMIIOHEHTa TOCYAApCTBEHHOTO CTaHAapTa CpenHero (MOJHOro) oOIero
o0Opa3oBaHus 6a30BOT0 yPOBHSI.

Marematuka siBisieTcss (pyHIaAMEHTaIbHOM 00Ieo0pa3oBaTeIbHON MUCIMIUIMHON CO
CIIOXHBIIMMCS YCTOWYUBBIM COJACpP)KAaHMEM W OOUMMH TpeOOBaHUSMU K TOATOTOBKE
oOydaromuxcs. Peanmzanust oONuX 1eneid n3ydeHus MaTeMaTHKH TPAIUIMOHHO (DOpMHpYyeTCs
B YETHIPEX HAMpaBIICHUSAX — METOAMYEcKoe (00Iiee MpeacTaBiIeHHe 00 HIesIX U METoJax
MaTEeMaTHKHW), HHTE/UICKTYaIbHOE pPAa3BUTHE, YTHIMTAPHO-TIPAarMaTHICCKOE HAIMPaBJICHHE
(oBnasieHne HEOOXOMUMBIMA KOHKPETHBIMH 3HAHUSAMHU W YMEHHUSIMH) W BOCIHTATEIHHOE
BO3JICHCTBHE.

HN3yyenne MmaTeMaTUKH KaK NPO(PUILHOr0 Y4eOHOr0 npeaMera ooecneqyuBaeTcsi:

— BBIOOPOM Pa3IIUIHBIX ITOIXO0JI0B K BBEJICHUIO OCHOBHBIX TIOHSTHIA;



— ¢opMHpOBaHHEM CHCTEMBl y4eOHBIX 3agaHMid, oOecmeuynBarOmUX 3(pHEeKTUBHOE
OCYILIECTBIICHHE BEIOPAHHBIX 1IEJIEBBIX YCTAaHOBOK;

— o0oramieHleM CIEeKTpa CTHIEH y4eOHOH JESATENIbHOCTH 3@ CUET COIVIACOBAaHUS C BEAYLIMMH
JeSITeIbHOCTHBIMU XapaKTepUCTUKaMU BEIOpaHHON Ipodeccuu.

[TpoduiibHas cocTaBisAOMas OTPaXKaeTcs B TPEOOBAHMUIX K MOATOTOBKE 00yUYarOMIUXCs B
YacTH:

— o01melt cucTeMbl 3HaHUI: COAep KaTeNIbHbIE TPUMEPHI UCIIOIb30BaHUS MATEMAaTHYECKUX UICH
U METOJIOB B ITPO(ECCUOHATILHOMN 1eATEIIbHOCTH;

— YMEHHMIA: pa3in4yue B ypOBHE TPEOOBaHMI K CIOKHOCTH PUMEHSIEMBIX aJlTOPUTMOB;

— MPaKTHYECKOr0 HCIOJIb30BaHUS NPUOOPETEHHBIX 3HAHMW M YMEHUH: WHIMBHUIYaJIbHOI'O
y4eOHOTO OmbITa B MOCTPOSHUH MAaTEeMAaTHYECKUX MOJIEIEH, BHIIOJHEHUN HCCIE0BATEIbCKIX
U IPOEKTHBIX padoT.

Takum o0Opa3om, mporpaMMa OpPUEHTHPYET Ha NMPUOPHTETHYIO POJb MPOLECCYaTbHBIX
XapaKTepUCTUK y4eOHOH padoThl, 3aBUCAIIMX OT MPOpuiIs NPOPEeCcCHOHAIbHON MOATOTOBKH,
aKIEHTUPYET 3HAYCHHE MOJYYCHHUS OIbITAa MCIIOJIb30BAaHUS MAaTEMATUKU B COAEPIKATEIBHBIX H
npopeCCHOHATBHO 3HAYUMBIX CHUTYallUSX [0 CPaBHEHUIO C (HOPMaAIbHO-YPOBHEBBIMU
pe3yIbTaTUBHBIMU XapaKTEPUCTUKAMHU O0YICHUSI.

[lepedenp TeM B Kypce MaTeMaTUKHU SIBJISETCS OOIIMM Ul BCeX Mpoduiiel mojay4aeMoro
poeCCHOHAIBHOTO 00pa30BaHUsl U MPHU BCeX 00beMax yueOHOTO BPEMEHU HE3aBHUCHUMO OT
TOTO, SIBJISIETCS JIU MpeaAMeT 0a30BbIM WU MPO(PUIbHBIM.

OcBoenue coaep:kanus y4deOHOHM aucHuIIMHBL «MartemaTtuka» olecnedyuBaer
AOCTHKEHHME CTYAeHTAMHM CJIeIYIOIIMNX Pe3y/bTaTOB:
* JINYHOCTHBIX:
— c(opMHPOBAHHOCTh TPEICTABICHUIA O MaTeMaTHKE KaK YHUBEPCAIBLHOM SI3bIKE HAYKH,
CPEICTBE MOJICITMPOBAHHUS SIBJICHUN U MPOIECCOB, UAESIX U METOAAX MaTeMaTHUKH;
—— T[IOHMMAaHHE 3HAYUMOCTHM MATEMAaTHKU JJisi  Hay4YHO-TEXHMYECKOro  Iporpecca,
c(OpMUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe KaK K YacTH OOIIe4eTOBeYeCKON KYIbTYpPbI
yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHSI MATEMATUKH, YBOIIOLIMEN MAaTEMaTUYECKUX UEH;
—— Ppa3BHUTHE JIOTUYECKOTO MBIIIJICHHS, MPOCTPAHCTBEHHOTO BOOOPaKEHUs, allTOPUTMHUUECKON
KyJIbTypbl, KPUTUYHOCTH  MBIIUICHWS Ha ypOBHE, HEOOXOIMMOM Juia  Oymymien
npoecCHOHANBEHOM NeSATENbHOCTH, IS TPOIOJIKEHHSI 00pa30BaHus U caMo00pa30BaHUS;
—— OBJIQJICHUE MATEeMAaTHYECKUMHU 3HAHUSIMH U YMEHMSIMHU, HEOOXOJIUMBIMH B TOBCEIHEBHOM
JKU3HHM, JUISI OCBOEHHUSI CMEXHBIX €CTECTBEHHO-HAyYHbIX JUCHUIUIMH W AWCLUIUIMH
MpoECCHOHAIBHOTO 1HUKJIA, IS TOJXy4eHHs: oOpa3oBaHUs B 00JIacTAX, HE TPEOYIOIMUX
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;
— FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA MPOTSHKEHUN
BCEH JKM3HHM; CO3HATEJIbHOE OTHOIIEHHE K HENPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBHIO
yCHENIHON MPpo¢eCCHOHANTBHOM U 00IIIECTBEHHOM JIeATETbHOCTH;
— FOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSITENILHOM TBOPUECKOM M OTBETCTBEHHOMN JAESITETbHOCTH;
— TOTOBHOCTH K KOJJIEKTUBHOUW paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTEIIHHOM,
OOIIIECTBEHHO  TOJIE3HOM, y4eOHO-UCCIIEIOBATENLCKON, TPOEKTHOM H  JAPYyruxX BUAAX
NesATEeTLHOCTH;
— OTHOIIEHUE K MPOo(eCcCHOHANBLHON AEATEeIPHOCTH KaK BO3MOXKHOCTH Y4YacTHUSl B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, O0IIEHAIIMOHATBHBIX MTPO0JIeM;

* METANIPEAMETHDBIX:

—— YMCHHC CAMOCTOATCIIBHO ONpPCACIIATL HEIU JACATCIBHOCTU W COCTABJIATH IIJIAHBI
JACATCIIBHOCTH, CaMOCTOATECIIBHO OCYIICCTBIIATH, KOHTPOJIUPOBATH u KOPPEKTUPOBATH
ACATCIIBHOCTb, UCIIOJIb30BATh BCC BO3MOIKHBIC PCCYPChI MJIA JOCTUKCHUSA MMOCTABJICHHBIX ueﬂeﬁ
" pcain3allui IJIaHOB JCATCIbHOCTH, BLI6HpaTB YCICUIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYALIHAX,



—— YyMEHHE TMPOIYKTUBHO OOIIATbCI M B3aUMOJCHUCTBOBAaTH B IMPOIECCE COBMECTHOU
NESITeTbHOCTH, YYUTHIBATh TO3HMIMU JAPYIHMX YYACTHUKOB JESATEIBHOCTH, AS((EKTUBHO
pa3pemaTh KOHQIUKTHL;

—— BJAJCHHC HaBBbIKAMU I[I03HABATEJIbHOM, Y4EOHO-HCCIIECOBATEIILCKOH W TPOCKTHOM
JACATCIIbHOCTH, HaBbIKaMU paspcuicHud HpO6HeM; CHOCO6HOCTB u TOTOBHOCTbH K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHHS MPAKTHYECKUX 3ajad, IPUMEHECHUIO Pa3IUYHbIX
METOJIOB TIO3HAHUS,

—— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATEIBHON HH(OPMAIMOHHO-TT03HABATEIBHOM
ACATCIIBHOCTH, BKJIIOYasd YMCHHC OPUCHTHUPOBATHCA B PaA3JIMYHBIX HCTOYHHKAX I/IH(bOpMaI_[I/II/I,
KPUTUYECKH OILICHUBATh M WHTEPIPETHPOBATH HH(POPMAIUIO, MOTYyYaeMyH) W3 Pa3IUYHBIX
HCTOYHMKOB,;

—— BIIQJICHUE SI3BIKOBBIMH CPEIICTBAMH: YMEHHUE SICHO, JIOTUYHO M TOYHO HM3JIaraTh CBOKO TOYKY
3pCHUA, UCITIO0JIb30BATh aJICKBATHLIC A3BIKOBLIC CPCACTBA,

—— BIIQJICHUE HABBIKAMH TI03HABATEIILHOU Pe(PIESKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA U
MBICJIMTCIIBHBIX ITPOLECCOB, UX PE3YJILTATOB U OCHOBaHHfI, T'paHull CBOCTO 3HAHUA WU HC3HAHMWA,
HOBBIX TI03HABATEIIbHBIX 3a/1a4 U CPEACTB ISl UX JOCTHIKEHUS,

—— LEJEYCTPEMJICHHOCTh B MOUCKAX U NPUHATUU PELIEHHM, COOOpa3UTEIbHOCTh U MHTYULIUSA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX NPEICTABICHUN; CIIOCOOHOCTh BOCIPUHUMATh KpacoTy H
TapMOHUIO MUDA;

npeAMeTHbIX:

— c(OpPMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKe KaK 4acTU MHUPOBOHN KYJIBTYpPHI U MecTe
MaTE€MaTUKHd B COBPEMEHHOW ITMBUJIM3AIMK, CIIOCO0AX OMHCAHUS SIBJICHHI peaibHOrO MUpa Ha
MaTEeMaTUYECKOM SI3bIKE;

— c(opMUpPOBaHHOCTh TIPEACTABICHUN O MaTEMaTHYECKUX TMOHATUAX KaK Ba)KHEHIIMX
MaTeMaTHUYECKUX MOJENSAX, TO3BOJISIONIMX OMUCHIBATh U M3y4aTh pa3HbIe MPOLECCH U SBICHUS;
MMOHUMAaHNE BO3MOXKHOCTH aKCHOMATHYECKOTO MTOCTPOCHUS MATEMATHUYECKUX TEOPHH;

—— BIAJCHUE METOJAMH JO0Ka3aTeJIbCTB U AJITOPUTMOB PEIICHHS, YMEHHE HX INPUMEHATH,
MIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYKICHUS B X0JI€ PEIICHUS 3a/1a4;

—— BIIaJICHUE CTAHJAPTHBIMU T[PUEMAMH PELICHUS PALNMOHANBHBIX M HPPALMOHAIIBHBIX,
MOKAa3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPAaBHEHHH W HEPABEHCTB, HX CHCTEM;
MCIIOJIb30BaHNUE TOTOBBIX KOMIBIOTEPHBIX MPOrPAMM, B TOM YHUCIE JUIs TIOMCKA IyTH PELICHUs U
WJUTIOCTPAIINH PEUICHUsI ypaBHEHUN U HEPABEHCTB;

— ¢(hOpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUSX MAaTEeMAaTHUYECKOTO aHalIH3a U
WX CBOWMCTBaX, BJAJCHUE YMEHHMEM XapaKTEepU30BaTh IMOBeJeHUE (YHKIHMM, HCIIOIb30BaHUE
MOJIYYEHHBIX 3HAHUM 7151 OMMCAHUs U aHAJIN3a PeaIbHbIX 3aBUCUMOCTEN;

—— BIIaJICHHE€ OCHOBHBIMU TOHSTHUSMU O TUIOCKMX M TPOCTPAHCTBEHHBIX T€OMETPUUECKHUX
dburypax, uX OCHOBHBIX CBOWCTBaX; COPMUPOBAHHOCTh YMEHUS PACIIO3HABATH T€OMETPHUYECKHE
burypel Ha YepTexax, MOJEIIX W B PEAIbHOM MHUpPE; NMPUMEHEHHE H3YYCHHBIX CBOWCTB
reoMerpuueckux ¢uryp u GopMmyn IS pelIeHUs TeOMETPHUYeCKHX 3aJad M 3agad ¢
MIPAKTUYECKUM COJIEPIKAHHUEM;

— c(hopMHPOBAHHOCTH TPEICTABICHUN O MpoIleccax U SBICHHSIX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEATbHOM MHPE, OCHOBHBIX TOHSATHSIX
AJIEMEHTapHOW TEOPUM BEPOSTHOCTEW; YMEHHMH HaXOIuWTh U OLEHUBATh BEPOSTHOCTU
HACTYIUICHHSI COOBITHI B MPOCTEUIITNX MPAKTHUECKUX CHUTYAIMSIX U OCHOBHBIC XapaKTEPUCTHKU
CIIyYalHBIX BEJIMYHH;

—— BJIQJICHHE HAaBBIKAMHU HCIOJb30BaHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM MpPH pPEUICHUU
3ajad.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIAHBI
OY/1.03 MATEMATHUKA

2.1 COAEP)KAHUE

BBenenue

MaremMaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, HH(POPMAITMOHHBIX TEXHOJIOTHUAX U MPAKTUIECKOM
nesitebHOCTH. Llenn u 3a1aun u3y4eHuss MaTeMaTUKU B YUPEXKICHUSIX HAYaIbHOTO U CPEIHETO
po(hecCHOHATLHOTO 00pa30BaHUsI.

Auredpa
Pa3BuTHne noHsiTus o uncie
Llenble u panroHanbHble yncna. JlefictBurensHblie yncina. [IpubinkeHHble BEIYUCICHUSL.
KopHu, crenenu u jiorapupmbi
Kopuu u crenenu. KopHu HaTypajapbHOW CTENEHHM M3 4MCIa W UX cBoMcTBa. (CremeHu ¢
palMOHATIBLHBIMU TIOKA3aTeNIMU, UX CcBOMCTBA. CTENEHU C JAEMCTBUTEIbHBIMU MOKAa3aTENSIMU.
CBolicTBa CTENEHHU C NEHCTBUTEIbHBIM IIOKA3aTEIIEM.
Jlorapudm. Jlorapupm umcma. OCHOBHOE JorapuMUYECKOE TOXKIECTBO. JlecaTHYHBIC H
HaTtypaibHble Jorapu¢mel. IlpaBuna neiictBuit ¢ norapudmamu. Ilepexox k HOBOMY
OCHOBAHHUIO.
[IpeoOpa3oBanue  anreOpanyeckux  BblpakeHud.  IIpeoOpa3oBaHue  palMOHANbHBIX,
UPPAIMOHATIBHBIX CTETIEHHBIX, TOKA3aTEeIbHBIX U JIOTApU(MUIECKUAX BHIPAKCHUH.
OCHOBBI TPUTOHOMETPHH
Panuannas mepa yria. BpamarenbHoe nBukeHue. CHHYC, KOCHHYC, TAHI'€HC U KOTaHIE€HC
yuciaa. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKJIECTBA, (opMyJbl npuBeaeHus. CHHYC, KOCHUHYC
U TAHIEHC CyMMbl M Pa3HOCTU JABYX yrioB. CHHYC M KOCHHYC JBOitHOro yrina. ®opmysisl
noJ0BUHHOTO yria. [Ipeobpa3zoBaHus CyMMbl TPUTOHOMETPUUECKUX (DYHKIMI B IpoU3BeIeHHUE
U TPOW3BEICHHUA B CyMMYy. BbIpa)keHHE TpPUTOHOMETPHUYECKHX (DYHKIMI dYepe3 TaHTEHC
HOJIOBUHHOTO apryMeHTa. [IpeoGpa3oBaHus NpoCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUH.
IIpocreiimne TPUrOHOMETPUYECKHE ypaBHEHUs. PelleHne TPUrOHOMETPUYECKUX YPaBHEHHM.
[TpocTeiiie TPUrOHOMETPUUECKUE YPAaBHEHHS M HEpPaBEHCTBA. APKCHHYC, apKKOCHUHYC,
apKTaHreHc yucina. [Ipocreimme TpUrOHOMETPUYECKHE YpaBHEHHMs. TpHUTrOHOMETPUYECKHE
ypaBHEHUs. Pelnienre TpHroHOMETpUUYECKNX YPABHEHHUMN.
DYHKIUH, UX CBOCTBA U rPapuKH
Oynkiuu. O6nacTh ONpeaeNeHus: 1 MHOXKECTBO 3HAu€HM; rpapuk (QyHKIMH, MOCTpOECHUE
rpadukoB QYHKINN, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMU.
CpoiictBa  (yHKIMH:  MOHOTOHHOCTb,  Y€THOCTb,  HEYETHOCTb,  OTPAHUYEHHOCTH,
NepUoOANYHOCTh. [IpomMexxyTku Bo3pacTaHusi W YObIBaHUSA, HauOOJblIee M HaUMEHbIIEEe
3HA4YeHUs, TOUKU HKCTpemyMa. ['paduueckas unrepnperanus. Ilpumepsl (GyHKIHMOHATBHBIX
3aBHCHUMOCTEN B pealibHBIX MPOLIECCAX U SBICHUSX.
CrenenHnble, NOKa3aTelbHbIE, JJOrapu@MuUecKre 1 TPUTOHOMeTpHYecKne QyHKIIUH
Omnpenenenust pyHKUNN, UX CBOMCTBA U IpadUKH.
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIUH.
[IpeoOpazoBanmsi rpadukos. IlapamnenbHpIE MEPEHOC, CUMMETPHUS OTHOCHUTEIBHO OCEH
KOOpJAMHAT M CUMMETPUsS OTHOCUTENIBHO Haudajga KOOPAMHAT, CHUMMETPHUS OTHOCHUTEIBHO
NpsIMOM y = X, pacTsDKEHUE U C)KaTue BAOJb OCeil KOOpAUHAT.
YpaBHeHUs M HEPABEHCTBA

yMeTb:

e pemarth palUoOHaJbHbIE, IIOKAa3aTEJbHBIE, JIOTapU(PMHUUYECKHE, TPUTOHOMETPUUYECKHE
YpaBHEHMsI, CBOJIIMECS K JHMHEWHBIM M KBaJpaTHBIM, a TaKXe aHaJOTHYHBIE
HEPABEHCTBA U CUCTEMBI;

®  UCMOJb30BATh ITpapUUECKUIl METO]] peIlieH!s] ypaBHEHHUI U HEPABEHCTB;



e u300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH PEUICHHs] YpaBHEHUH, HEPABEHCTB U CUCTEM C
JBYMsI HEU3BECTHBIMU;

® COCTaBIIAThH U pEIIaTh YPAaBHEHUS U HEPABEHCTBA, CBSA3bIBAIOIINE HEU3BECTHBIC BEJIMUMHBI B
TEKCTOBBIX (B TOM 4YKCJIe MPUKIAJAHBIX) 3aa4ax.

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

[TpousBonHas. IloHsTHE O TPOU3BOAHON PYHKIUH, €€ TEOMETPUIECKUN U (PU3NIECKUI CMBICI.
VpaBHeHue KkacaTenpHOW K rpaduky ¢yHkuuu. IIpousBogHBIE CyMMBI, Ppa3HOCTH,
NpOM3BEACHUS, 4acTHOTO. [IpoM3BOIHBIE OCHOBHBIX 3JIeMEHTapHbIX (GyHKIWA. [Ipumenenue
IPOM3BOHON K MCCIIeOBaHHUIO (PYHKIUI U nocTpoeHuto rpadukos. IIpousBoaHsie oOpaTHOM
(GYHKINU ¥ KOMIO3ULIUHU (PYHKITUH.

[Ipumeppl UCHONB30BaHUS TMPOU3BOAHOM JUISl HAXOXKICHWS HAWIYYIIEro peELICHHs B
NPUKIAJHBIX 3a1avyax. Bropas mpou3BojaHAs, €€ TeOMETPUYECKUH M (U3NUYECKUH CMBICI.
[IpumeHeHne TMPOU3BOAHOM K HCClIENOBaHUI (YHKIMH M HOCTPOCHHIO TpadUKOB.
HaxosneHne ckopocTy AjIst mpolecca, 3a1aHHOTo (hOpMyIIoi U rpaduKoM.

[TlepBooOpa3znass u wuHTerpan. llpumeHeHue ONpeAEICeHHOTO HWHTErpajga A HaxOXKAECHUS
wiomaad — KpuBoiuHedHoW — Tpameuuu. ®opmyna  Heroorona—Jleii6nuna.  [Ipumepsr
IpUMEHEeHHUs HMHTerpaia B (usuke u reomerpuu. Vcrnonp3oBaTh NpUOOPETEHHbIE 3HAHUS U
YMEHUS B IPAKTUYECKOU EATEIbHOCTH U IIOBCEIHEBHOM JKU3HU:

e JUIS IOCTPOEHUS U UCCIIEN0BAHUS IPOCTEUIINX MAaTEMAaTHYECKUX MOJIEIICH.

2.2. PexoMeH1yeMoe KOJTHYECTBO YaCOB HA OCBOECHHE Y4eOHOH AUCHUIINHBI:

O61ee Paznen I Pazpen 11
Buj yueOHoii padoThl KOJIMIECTBO anredpa u reOMEeTpuUs
‘acos Ha4aja aHaju3a
MaxkcuManbHOU yueOHON HArpy3Ku 285 175 110
oOyyaromierocs
O0s3aTeqIbHONT Ay TUTOPHOM 285 175 110
(TeopeTHYeCKUX 3aHATHII) BCEro 4 B TOM
qyucie:
MPAKTUYECKHUE 3aHATHS 173 100 73
KOHTPOJIbHBIE pabOThHI 26 20 6
JIEKINU 86 55 31

2.1.1 O6bém y4eOHOI TUCHUIIUHBI U BUbI y4eOHOH padoThl

Bup y4yeOHoii padoTsl KosmuectBo
4acoB

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 175
O0s3aTesIbHAsI Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 175
B TOM 4HcJIe:

IPAKTUYECKHE 3aHSTHS 99
JICKITAH 56
KOHTPOJIbHBIE pabOTHI 20




Hmozo6aa ammecmayua 6 ¢popme  IK3amena (NUCbMEHHAA IK3IAMEHAUUOHHAA
paooma)

JUis pOMEXyTOYHOW aTTeCTallMM M TEKYLIET0 KOHTPOJIA 3HAHUM CcO31aHBbl (HOHIIBI
oneHouHbIX cpenctB (POC), HHCTPYKIMM I CTYJCHTOB U IpernojiaBaTeseil, peKkoMeHaaluu
JUISl TIOATOTOBKY CTYJEHTOB K IIPOMEXYTOYHOU aTTECTALUH.

KYPC MATEMATHUKU 285 yacoB

N3 nux pazgen I Marematuka: «Auaredpa n Hayasna anaiausza» 175 yacos

OO0u1ee KOIMYECTBO I Kypc II Kype
4acoB
175 80 95

Pacnpenenenne yacoB MaTreMaTUKH 110 Kypcam:

I Kypc
Oo0uree
KOJIMYECTBO Auredpa I'eomeTpusi
4acoB
160 80 80
IT kypc
O0mee
KOJIMYECTBO Auredpa I'eomeTpusi
4acoB
125 95 30

IlepcneKTHBHO — TEeMATHYECKHUI TIAH «AJredpa U Ha4yaJjia aHAJIN3a»

No N3yuaemas tema [ kypca Koa.yacos

1 PeabunuranimoHHbINA Kype 8

2 ITokazarenbHast GyHKIMS 18

3 Jlorapudgmuueckasi QyHKIUS 26

4 Tpuronomerpus 18

5 Hrorosoe noBTopeHue 10
Bcero yacos 80

Ne N3yuyaemas tema Il kypca Koa.qacoB

1 TpuronomeTpudeckue ypaBHEHHUs 24

2 ITponsBoHas 30

3 WuTerpan 14

4 Hrorosoe nosropenne 27
Bcero yacos 95




2.2. TemaTnuyeckuii IUVIaH U coAepkaHue y4eOHOM TUCHUILINHBI «AJredpa u Hayajaa
MaTeMATHYeCKOro aHAJIN32)

HanmeHnoBaHune TeM

Conep:xanue yueOHOro MaTepuaJa,
NpaKTHYeCKue padoThbl

KoJunuyecTBo
JacoB

1

2

3

Anareopa
I Kypc

80

Tema 1.1
PeaduauranoHHbIi

Kypc

BBenenue.

DopMyIIbl COKPAIIEHHOTO YMHOXCHHS
JIuHeitnble ypaBHEHUS

KBaznparHble ypaBHEHMS

JIuHeitHble HEpaBEeHCTBA

PanmonanbsHble HEpaBEHCTBA

I'paduku (muHAs -5, KBagpaTudHas ¢-)
Crenens ¢ pallMOHAIBHBIM MOKa3aTeleM
KonTponbnas pabora Nel (BX01HOM KOHTPOJIb)

Tema 1.2.
IToka3aTeanHas
byHkuus

CrerneHb ¢ 1eHCTBUTENBHBIM MIOKa3aTeIEM
[TokazarenbHast QyHKIUS

IToka3aTenbHbIC ypaBHEHUS
[TpakTuueckas pabora Nel
[TokxazarenbHble HEPABEHCTBA
[TpakTrueckas padorta No2

O0600611eHne MaTeprasa TEMbI
KonTponbnast pabota No2

18

Tema 1.3
Jlorapudpmudeckas
byHKuus

[Tonstue norapudma (/p 15mun)
CsotictBa norapudmos (1/p 20MuH)
®opmyia nepexoaa TO OJJHOrO
OCHOBaHMUs Jlorapudma k aApyromy (m/p 25MuH)
Pemenne ynpaxHeHnit
Konrtponsnas padora Ne3
Jlorapudmmueckas GpyHKIUSA
Jlorapugmuueckue ypaBHEHUs
[TpaxTnueckast padorta Nel
Jlorapugmuueckue HepaBeHCTBA
[TpakTrueckas padorta Ne2
O06o00611eHre MaTepHasa TeMbl
Kontponbnas pabora No4

26

Tema 1.4
Tpuronomerpuyeckue

(popmy.bl.

Panuannas mepa yria.

OnpeneneHue CUHyca, KOCUHYCA, TAHT€HCA,
KOTaHI'€HCa.

Pemenne ynpaxHeHHM.

[TpakTuyeckas padora Nel

3HAKHU CHHYCa, KOCUHYCAa, TAHT€HCa, KOTAHT€HCA
3aBUCHUMOCTb MEX]ly TPUTOHOMETPHUUYECKUMHU
GyHKIUSAMHU.

Pemenue ynpaxHeHun

[TpakTrueckas padorta Ne2
TpuronomeTpuyecKue TOXKAECTBA

Pemenne ynpaxaeHnit

CuHyC, KOCHHYC, TAHT'€HC U KOTAaHI€HC
OTPULATEJIBHOTO YIIA.

18

10



[TpaxTuueckas padota Ne3
@opMyJIbI ABOMHOIO YIJIA.
®opMyIibl IPUBEACHUS
Pemenne ynpaxHeHu
[TpaxTuueckas padota No4
Pemenne ynpaxHeHui
KontposbHas padota No5

Tema 1.5
HTorosoe noBropeHue

CreneHb ¢ IeHCTBUTEIBHBIM MTOKa3aTeIeM
[Toka3zarenbHbIC ypaBHEHUS
[Toka3zarenbHbIC HEPABEHCTBA
Jlorapudmsl

Jlorapudmudeckue ypaBHEHUS
Jlorapugmuueckue HepaBeHCTBA
Tpuronomerpus

Hrorosast (romoBasi) KOHTpoJIbHas paboTa

10

Auredpa
IT kype

95

Tema 2.1
Tpuronomerpuieckue
YPaBHEHUS

ApKcUHYC yHucIia

VYpaBHeHue Sinx = a

[TpakTnueckast padora Nel

ApPKKOCHHYC 4HCIIa

VYpaBuenue Cosx = a

[TpakTrueckas padota Ne2

ApKTaHIeHC 4yucia

VYpaBHeHUe tgx = a, ctgx =a

[Tpaktuyeckas padora Ne3

Pemenue ypaBHeHmit

KonTponbhas padora Nel
TpuronomeTpuuecKknue ypaBHEHUS, CBOJALIMECS K
KBaJIpaTHBIM

[TpakTnyeckas padora N4

OnHOpOIHBIE TPUTOHOMETPUUECKHE YPAaBHEHUS
[TpakTuyeckas padora Ne5
TpuronomeTpuyeckue ypaBHEHUs, periacMble
pa3I0KEHUEM JIEBOM YaCTH HA MHOXKHUTEIH
O06o0011eHre MaTepuaia TeMbl

KontposnbHas pabora Ne2

24

Tema 2.2
IIpousBoanas

ITonsiTHE TPOU3BOAHON
[TpaBuna nuddepeHpoBanus
[Tpon3BoHas CTENIEHHON PYHKIIMU

[Tpon3BoIHBIE HEKOTOPBIX JIEMEHTAPHBIX (PYHKIIHIA

I'eomeTpuyecknii CMBICT MPOU3BOTHON
MexaHn4eCcKui CMBICI IIPOU3BOIHON
KonTponbnas padorta Ne3

Bospacranue u yobiBanue GyHKIUN
OKcTpeMyMbl G YHKIIUU

IIpuMeHeHunl MPOU3BOJHON K UCCIIEIOBAHUIO
GYHKIMHI U TOCTPOSHUIO TPaPUKOB.
HauOonpliee 1 HauMeHbllee 3HaYeHUE (PYHKIIUN
O0600menne Marepuana

KonrtponbHas padora Ned

30

11



Tema 2.3 [TepBooOpaznas GpyHKuIUsA

[IpaBuiia HaXOXA€HUS IEPBOOOPaA3HOI

Hurerpan IlonsTHe nHTErpaa 14

Beruucnenue nHTerpaios

[TprMeHeHrne MHTETPAJIOB K BBIYUCICHUIO
romajei puryp

Konrponbnas pabora Ne5

Tema 2.4 CreleHsb ¢ NeHCTBUTEIBHEIM II0KA3aTelIeM
[TokazaTenbHBIC YpaBHEHUS
HToroBoe moBTOpeHue [Toka3zaTenbHbIE HEpABEHCTBA
Jlorapudmpl
Jlorapudmuyeckie ypaBHEHHS 27

Jlorapudmuueckre HepaBeHCTBA
Tpuronomerpudeckue GopMyIIbI
Tpuronomerpruyeckue ypaBHEHHs
HepasencrBa

Ob6nactp onpeaeneHus: GyHKIUH
[IpousBoaHas

HuTerpan

HepcneKmtho - memamuuecKoe nianuposanue

I kypc. Pazgen 1. Aaredpa n Haya1a MaTeMaTH4ecKoro anaaunsa (80 yacoB)

Tema Ne 1: «PeadbuiuraunoHHblil Kype» (8 yacoB)

1. BBoaHBIi ypOK.

[ToBTOpeHue (perieHne INHEHHBIX YpaBHEHUN )

[ToBTOpeHue (perieHne KBaApaTHbIX ypaBHEHUH )

[ToBTOpEeHMeE (peleHne KBaJpaTHbIX YpaBHEHUH)

[ToBTOpeHnue (perieHne TMHEHHbIX HEPaBEHCTB)

[ToBTOpEHMeE (perieHne paroHaTbHBIX HEPABEHCTB)

[ToBTOpeHnue (moctpoeHue rpagukoB)

IIpoBepounasi KOHTpPoJIbHAsA padoTa Nel (BX0JHOMH KOHTPOJIb)

® NN A WN

Tema Ne 2: «IlokasarTeabHas pynkuus» (18 yacos)

9. JleiicTBUTEIBHBIC YKCTIA

10. CreneHb ¢ 1eHCTBUTENBHBIM MTOKa3aTeIEM
11. Pemienne ymnpaxuenuil (mpakt. padota Nel)
12. Tloka3arenbHas QyHKIHS.

13. Pemenue ynpaxxHeHHi.

14. Pemienne ynpaxxHeHui (mpaxt. pabora Ne2)
15. [lokazarenbHble ypaBHEHUS.

16. Pemenne nokasareapbHbIX YpaBHEHHIA.

17. Pemenue noxka3aTenbHbIX YPaBHECHHH.

18. Pemenue nokazarenbHbIX ypaBHEHHI.

19. Ilpakmuueckas paboma no peuienuio NOKA3ameabHbIX YPAGHEHUTL
20. [Toka3aTenpHbIE HEpaBECTBA.

21. Pemenne noka3areabHBIX HEPABEHCTB.

22. PenieHue nokasareabHbIX HEPABEHCTB.

23. Pemienne noka3areabHBIX HEPABEHCTB.
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24. IIpakmuueckaa padoma no peuwieHuio NOKA3ameabHblX HEPAGEHCME
25. Pemienne ynpaxHeHHI
26. KonTpoJsbHasi padora Ne2

Tema Ne 3: «JIorapugmudeckasi pyHkius» (26 yacon)

27. Onpenenenue norapudma

28. Pemenue ynpaxxknenuit.  (1/p)

29. CgoiicTBa orapumMos.

30. Pemienne ynpaxkuenuit.  (1/p)

31. dopmyna nepexoa OT OAHOTO OCHOBaHUS Jiorapupma K Ipyromy
32. ®opmyna nepexoja OT OJHOTO OCHOBaHMS Jorapudma K Ipyromy
33. Pewienue ynpaxHeHUI (n/p)

34. Penienue ynpaxHeHUH

35. KonTpoJsbHasi padora Ne 3

36. Jlorapudpmuueckas GyHKIIHS.

37. Pemienue ynpaxHeHuil. (1/p)

38. JlorapupmMuueckre ypaBHCHHS.

39. Pemenwne norapuMUYECKIX ypaBHEHUH.

40. Perrenue norapuMUUECKUX YpaBHEHUMH.

41. Pemenne norapuMUIECKIX YpaBHEHUH.

42. IIpakmuueckasa paboma no peuwieHuIo 102apupmMuiecKux ypasHeHuil.
43. JlorapupMudecKkue HepaBEHCTRA.

44, Pemenue norapu(MHUIECKUX HEPABEHCTB.

45. Pemenue norapu(pMUYECKUX HEPABEHCTB.

46. Pemienne morapu(MHUIECKUX HEPABEHCTB.

47. Pemenne norapuMUYECKIX HEPABEHCTB.

48. Pemenue morapu(MHUIEeCKUX HEPABEHCTB.

49. Pemienue norapu(MUUECKUX HEPABEHCTB.

50. IIpakmuueckas paboma no peuwteHu10 102apUPMuUUECKUX HEPABEHCME.
51. Pemenue ynpaxkueHnuii (060011eHHIE MaTepHraia).

52. KonTpoJbHas padora Ned

Tema Ne 4: «Tpuronomerpuueckue gopmy.asn (18 yacos)

53. Paguannas mepa yria.

54. Onpenenenne cuHyca, KOCUHYCa, TAHI€HCA, KOTaHT€HCa
55. Pemienue ynpaxHeHun

56. IIpaktnueckas padora Nel

57. 3Haku cuHyca, KOCUHYCa, TAHT€HCA, KOTAHT'€HCA.

58. 3aBHCHMOCTb MEXY TPUTOHOMETPUUECKUMHU (HYHKLIHUIMHU
59. Pemenne ynpaxHeHHM.

60. IIpaxTnueckas padota Ne2.

61. TpUroHOMETpPUYECKUE TOKIECTBA

62. Pemenue ynpaxHeHUN

63. Pemienue ynpaxxHeHui

64. IIpakTnueckas padota Ne3.

65. ®opMyIbI PUBEIAEHUS.

66. OopMyIIbI IBOMHOTO yTJIA.

67. Pemenne ynpaxHEHHH.

68. IIpakTrueckas padota Ne4.

69. Pemenne ynpaxHeHUN

70. Konmponvnas paooma Nes.
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Tema Ne 5: «<UTtorosoe moBropenue» (10 yacon)

71. IloBTOpeHuE (CTENEHD C AEUCTBUTEIbHBIM [TOKA3aTEIEM)
72. IloBTOpeHME (pelIeHNE MOKa3aTeIbHBIX YPaBHEHU )

73. [loBTOpenue (perieHne noKa3aTeaIbHbIX HEPABEHCTB)

74. IToBTOpenue (morapud™Mbl)

75. IloBTOpEHue (JorapuMUIECKUe YpaBHEHHS)

76. ITloBTOpenue (JorapupMUIECKUEC YPaBHECHHUS )

77. IloBTOpeHue (JorapupmMHUUECKUe HEPABEHCTBA)

78. UtoroBas (roioBas) KOHTpoJibHas padoTa 3a I kypc.

79. Utorosas (rojioBasi) KOHTpoJibHas padoTa 3a I kypc.

80. 3akTr0UNTEIBHBIN YPOK.

Il kype. AJaredpa m HauyaJia anaau3a (95 yacoB)
Tema Ne 1: «Tpuronomerpuyeckue ypapHeHus» (24 4yacoB)

ApKCHHYC yHCIa.

VYpaBHeHue sin X = a.

Pewenue ynpaxHeHuN.

[TpakTnueckas pabora Nel.

ApKKOCHHYC 4HCIIa.

VYpaBHeHue cos X = a.

Pewenue ynpaxHeHUN.

[TpakTrueckas padora Ne2.

9. ApKTaHreHc 4yucia.

10. YpaBHeHue tgx = a u ctgx=a.

11. Pemenue ynpaxHeHuil.

12. [IpakTuueckas pabora Ne3.

13. Pemenue ynpaxHeHuil.

14. KontpoabHas padora Ne 1

15. TpuroHomeTpuieckrue ypaBHEHUs, CBOISIIMECS K KBaIPATHBIM.
16. Pemenne ypaBHeHUH.

17. Pemienue ypaBHEHHH.

18. [IpakTuueckas pabora Ne 4.

19. OnHOpOIHBIE TPUTOHOMETPUYECKHE YPABHEHUS.
20. OgHOpOJHBIE TPUTOHOMETPUYECKUE YPABHEHHUSI.
21. Pemenue ypaBHeHUil.

22. [Ipaktuueckas padorta Ne 5.

23. Pemenue ynpaxxHeHUi (IOBTOPEHUE).

24. KonTpoJbHasi padora Ne 2

IS - NV R O C

Tema Ne 2: «IIpouszBognas» (30 yacoB)

25. [IpousBoHasI.

26. [IpaBuia nuddepeHunpoBaHms.

27. Penienue ynpaxHeHHH.

28. IIpakTrueckas padota Ne 1.

29. [IpousBoHas CTENIEHHON PYHKINU.

30. Pemenue yrpakHEeHHH.

31. [IpakTuueckas padota Ne 2.

32. [Ipou3BoHBIE HEKOTOPBIX AIEMEHTAPHBIX (DYHKIIUA.



33. [Ipou3BoHBIE HEKOTOPBIX AIEMEHTAPHBIX ()YHKIIHA.
34. Pemienue ynpaxHeHHH.

35. IIpou3BoHBIE 37I€MEHTAPHBIX (PYHKITHIA.

36. [IpakTrueckas padora Ne 3.

37. Penienue ynpaxxHeHUH.

38. KontpoJsbHas pa6ora Ne 3.

39. 'eomeTpuyecKkuil CMbICI IPOU3BOIHOM.

40. I'eomeTpUUECKHI CMBICT TPOU3BOIHOM

41. MexaHW4YeCKUi CMBICI MPOU3BOIHOM.

42. [Ipaktraeckas padora Ne 4.

43. Bo3pacranue u yObIBaHHE (YHKIIHH.

44. DxcrpemyMmbl HYHKITHH.

45. Penienue ynpaxxHeHUH.

46. [Tpaktraeckas padora Ne 5.

47. llpumeHeHne MPOU3BOJHOM K UCCIEIO0BAHUIO (DYHKIIMIA U TOCTPOCHUIO T'PauKOB.
48. Pemenuie ynpaxxHeHHH.

49. Pemenuie ynpaxHeHH.

50. IIpaktuueckas padora Ne6

51. HauGonpliee 1 HaMMEHbIIEE 3HAYCHUS (PYHKIINH.
52. Haubonpbiiee u HauMeHbllIee 3HaYeHUS (PYHKIUU.
53. Peuienue yrpaxHeHUH.

54. KontpouabHasi padora Ned

Tema Ne 3: «Humezpany (14 uacos)

55. TlepBooOpa3Hasi.

56. [IpaBuia Hax0X1€HUS IEPBOOOPA3HBIX.

57. Pemienue yrpaxHeHUH.

58. IIpakTnueckas padota Ne 1.

59. BriuucneHnve HHTETrpaios.

60. Boruncienue MHTErpaios.

61. Boruncienue HHTETpasios.

62. Tlpaktnueckas padora Ne 2.

63. Brruucnenue mioniaiel ¢ HIOMOIIbIO HHTETPaJIoB.
64. Boruncienue miomaiei ¢ moMoIbio HHTETPaJIoB.
65. Brruucnenue mioniaiei ¢ IOMOIIbIO MHTErPajIoB.
66. IIpaxTrueckas padota Ne 3.

67. Pemienue yrpaxHeHUH.

68. KonTpoabHas padora NeS

Tema Ne 4: «Hmozosoe noemopenue» (27 uacos)

69. [ToBTOpEHME (CTETICHN)

70. [ToBTOpeHue (1OKa3aTENbHbIE YPABHEHUS )

71. IloBTOpeHue (MoKa3aTelbHbIE HEPABEHCTBA)
72. TloBTOpeHue (J0rapudmsl)

73. Penienue ynpaxHeHUH.

74. IloBTOpeHue (JorapupmMUUECKUe YpaBHEHHS)
75. IloBTOpenue (JiorapupmMuyecke HepaBEHCTBA)
76. IloBTOpeHue (JorapupmMIUUECKUe HEPABEHCTBA)
77. Pemienne ynpaxHEHHM.

78. IloBTOpEHNE (TPUTOHOMETPHS)



79. IloBTOpEeHUE (TPUTOHOMETPHS)

80. [ToBTOpEHME (TPUTOHOMETPUIECKHE YPABHEHHUSI.)
81. [loBTOpenue (panmoHaIbHbIE HEPABEHCTBA)

82. [ToBTOopenue (0bsacTh onpeneneHus §-u)

83. [loBTOpenue (Mpon3BoiHast TeMas)

84. [ToBTOpenue (Mpou3BogHas TEMAS)

85. [loBTopenue (nmpousBoHas Temas)

86. [ToBTOpenue (MHTETpa TeMa 6)

87. IloBTrOpenue (uHTErpa Tema 6)

88. IloBTropenue Tema 7 3agauu Ha %)

89. IloBropenue (Pemennii 3agau 1o reomeTpuu Tema 8)
90. IToBTopenue (Tema 8)

91. IloBTopenue (Tema 8)

92. [ToBTopenue (Tema 1- 8)

93. IIpensk3aMeHalnoHHAast KOHTPOJIbHAs padboTa.
94. [IpeadK3aMeHaIIMOHHAS KOHTPOJIbHAs padoTa.
95. 3axknwuumenvHulil ypok.

3. Ycnoeusn peanuzauuu npo2pammol Y4eOHOU OUCUUNRTUHbL

3.1. TpeOoBanus K MAaTepHAJIBLHO-TEXHHYECKOMY 00ecreyeHU 0
Peanuzanus nporpammsl yueOHON AUCHUILTUHBI TpeOyeT HANUYUS y4eOHOTO KaOUHEeTa.
O6opynoBanue yueOHOro KabuHeTa:
- mocamo4yHbIX MecT — 30
- ctynseB — 30
- TOCKa KiaccHas — 2
-y4eOHUKH 110 anredpe -16 U «AnreOpa 1 Havana MareMarudeckoro ananmsa. 10-11»
-MCTOYHUK BOJIOCHA0KECHHUS
YueOHbIe HArISAHBIEC TTOCOOUS:
- TaOJIUILIBL:
e KBsanpaTos
CTeneHen
3HAYEHHU I TPUTOHOMETPUIECKUX (YHKIIUM HEKOTOPHIX yIJIOB
IUTAHIIETHl HACTEHHBIE!
(bOpMyIIBI COKpPAIIEHHOTO YMHOXEHUS
CBOMCTBA CTEIEHEN
cBOiicTBa JOorapudmon
npaBuia U GopmyIsl TupdepeHIupoBaHHS
(bopMyIIBI TIEPBOOOPA3HBIX
(bopMyITBI TPUTOHOMETPHH

O O O ®© O O o o o

JeiicTBYOIIAsE HOPMATHBHO-TEXHUYECKAS TOKYMEHTALMS:

- IpaBUJIa TEXHUKHN 0€30IIaCHOCTHU M MPOU3BOICTBEHHOM cannTapuu kabuneta Ne210.
- HIHCTPYKLIHUH I10 IIPOBEICHUIO K3aMEHa 10 IIPEAMETY.

3.2. UudopmanuonHoe odecriedeHne 00y4eHust
(ITepeyeHb peKOMEHAyeMbIX Y4eOHBIX U31AHUI, TOMOJTHUTEJIbHOI

JINTepaTypbl):

a) 171l yYaIuMXxcs:
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bammvako M.M. Martemaruka: anrebpa M Hadajga MaTeMaTHYECKOTO aHajn3a, TeOMETPHS:
y4eOHUK  JUIsl  CTYACHTOB  MPOQECCHOHANBHBIX  OOpa30BATENbHBIX  OpraHU3aIUi,
ocBauBawIux npodeccuu u cnenuanpbHoctu CI10. — M.,2017

bammakoB M.M. MaremaTuka: anreOpa U Hayajna MaTeMaTUYECKOIO aHAIN3a, FEOMETPHUSL:
COopHuK 3amad TNpOPUIHLHOM HAMpPaBICHHOCTH: y4eOd. TmocoOue Uil CTYJISHTOB
npoeCCHOHATBHBIX ~ 00pa30BaTeIbHBIX OpraHW3alui, OCBAaWBAIOUIMX Hpodeccuu u
cnemmanpHocTH CIIO. — M.,2017

bammakoB M.M. Matemaruka: anrebpa ¥ Hadaja MaTeMaTHYECKOTO aHAJIN3a, T€OMETPHSL:
3amayHuk: yueO. mocoOue i CTYAEHTOB IMpo(ecCHOHANBHBIX 00pa3oBaTEIbHbBIX
opraHu3anyii, oceanBaronmx npodeccun u cneunansuoctu CI10. — M.,2017

bamvakoB M.M. Maremaruka: anrebpa u Hayala MaTeMaTHYeCKOro aHanu3a, §
[IpenMeTHBIC pe3ynbTaThl OCBOCHUS YY€OHOW NUCHIUIUIMHBI «MaTreMaTuka» yTOYHSIIOTCS B
pabounx mnporpammax Ha ocHoBe IIpumepHOIl OCHOBHOI 00pa3oBaTeIbLHONW MPOTrPAMMBI
cpenHero obmiero obpa3zoBaHusi ¢ yderoM mpoduias mpodecCHoHaTsHOro o0pa3oBaHUS,
ocauBaemoit mpodeccuu [ITTKPC unu cneunansroctu IIICC3. .

reoMeTpusi: DJIEKTPOHHBIA yued.- METOA. KOMIUIEKC U CTYASHTOB MPOQECCHOHATBHBIX
o0pa3oBaTeNnpHbIX OpraHu3alui, ocBauBawomux Mpodeccun u cneruansHoctu CIIO. —
M.,2017

I'yces B.A., I'puropseB C.I'., Hponruna C.B. Maremaruka: anrebpa ©u Haudana
MaTeMaTHYeCKOTO aHaln3a, TeOMETpHs: YUYEOHHMK JUIsl CTYIACHTOB TNPOo(ecCHOHAIBHBIX

o0Opa3oBaTeNnbHbIX OpraHu3alui, ocBaumBawomux Mpodeccun u cneruansHoctu CIIO. —
M.,2017

0) nJ1s1 mpenojgaBareJieii:

1. OO obpa3oBanuu B Poccuiickoit ®enepanuu:
denep. 3akoH oT 29.12. 2012 Ne 273-D3 (B pen. ®enepanbubix 3akoHOB 0T 07.05.2013 No
99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-P3, ot 23.07.2013 Ne 203-P3,
or 25.11.2013 Ne 317-®3, or 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-P3, ot
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-®3, c usm.,
BHeceHHbIMU DenepanbHbiM 3ak0HOM OT 04.06.2014 Ne 145-@3, B pen. ot 03.07.2016, ¢
u3Mm. ot 19.12.2016.)

2. Tlpuxa3z MunucrepctBa obpazoBanus U Hayku PD ot 31 gexabps 2015 r. N 1578 "O
BHECEHUU W3MEHEHUU B (efepalbHbI IOCYylapCTBEHHBbIH 00pa30BaTENbHbBIN CTaHAApPT
cpeaHero oouero oopa3oBaHus, yTBEPKAECHHBIN NMpHKa3oM MuHUCTEpCTBAa 00pa3oBaHUs
u Hayku Poccuiickoit @eneparnuu ot 17 mas 2012 r. N413"

3. IlpumepHas ocHOBHas oOpa3oBaTelbHas HpOrpaMMa CpeaHero ooIero oOpa3oBaHuS,
o100peHHast penieHueM (QeaepaTbHOTO  Y4eOHO-METOIUYECKOTO OOBEAMHEHUSI IO
o0miemy oOpa3oBaHuto (mpoTokod oT 28 uroHs 2016 r. Ne 2/16-3).

4. bammvakoB M.U., [{pranos LI.1. MeToaumdeckoe mocooue mist moarotoBku Kk EI'3.—M.,
2014

5. COOpHUK JydIIuX cTaTell ydacTHUKOB Bcepoccuiickoil HayuHO-METOANYECKOM
KoH(pepeHMy "MHTepakTUBHBIE TEXHOIOIUU B 0Opa3zoBanuu", 2015 rox

6. COOpHHK Jy4IINX YPOKOB M 3aHATUM, pa3pab0TaHHBIX 0 TexHosorun AMO, 2014r

7. Maremaruka. [TonroroBka k EI'2-2015. Kuwura 1, JIeicenko @.®., Kynadyxosa C.1O.,
HN3narenncTtBo: Jlernon, 2014

8. ®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccuiickoit
Denepanum.

9. Ilpuxa3z Munuctepcra oOpa3oBanus u Hayku PO ot 17.05.2012 Ne 413 «O06
YTBEPXKACHUH (PeliepaibHOTO roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa CPETHETO
(momHOT0) 0011IeT0 00pa30BAHUSY.
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10. [Ipuxa3z Munucrepcta obpazoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHuun
n3meHenuit B [Ipuka3z MunuctepcTBa oOpa3oBanust u Hayku Poccuiickoit deneparnuu ot
17.05.2012 Ne 413 «“O0 yrBepkaeHUH (PEACPATBHOTO  TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHapPTa CpeaHETro(II0JIHOT0) 001Iero 00pa3oBaHus».

11. [Mucemo /[lemaprameHTa rocyJapCTBEHHON IOJMTHKU B cdepe MOArOTOBKH pPabOdYHMX
kagpoB u JIIO MunuctepctBa obpazoBanus u Hayku P® ot 17.03.2015 Ne 06-259
«PekoMeHanK 1O OpraHU3alMM IOJyYEHHsS CpEeIHEro oOmero oOpa3oBaHHS B
mpelenax OCBOCHUA 00pa3oBaTeNbHBIX MPOTPaMM CpPEJHEro MpodecCHOHATBLHOTO
oOpa3oBanusi Ha ©0a3e OCHOBHOro o0OmIEro OOpa3oBaHHsl C Y4YETOM TpeOOBaHMIA
denepanbHbBIX TOCYAAPCTBEHHBIX OOpa30BAaTEIbHBIX CTAHIAPTOB U IOJy4aeMou
npodeccuu MM CIIeNUAILHOCTH CPEIHEro NMpo(ecCHOHAIBHOTO 00pa30BaHUs.

12. bammvakoB M. M. Maremaruka: KH. JIJIsl IperoiaBatesisi: MeTo. mocooue. — M., 2013

13. bammakoB M. ., llpiranos 1II. M. Meroauueckoe mocodue s moaroToBku Kk EI'D. —
M., 2014.

4. Konmposab u ouenka pe3yivmamoes 0C60eHUs Y4eOHOU OUCUUNTIUHbL

B xone wusyuenus mnpeamera «Maremaruka " mpegycMaTpUBAaeTCs OpraHu3auus U

IIPOBEJCHUE IPOMEKYTOYHOM aTTeCTallMd M  TEKYLIEro KOHTPOJSA  HMHAMBHUIYAJIBHBIX
00pa30BaTeNbHbIX JOCTH)KEHUNH — JIEMOHCTPUPYEMBIX OOYYaroIIMMMCS 3HAHUH, YMEHUH u
HaBBIKOB.

Texynui KOHTPOJIb IPOBOAUTCS MPENOAABATENIEM B IIPOLIECCE IPOBEACHUS TPAKTUYECKUX
3aHATUM U Ja00paTOpPHBIX pabOT, TECTUPOBAHMS, a TaKXKE BBIIOJHEHHUsS OOy4aroluMCs
WHJVBHIYAJIbHBIX 33JJaHUI, IPOEKTOB, HCCIECIOBAaHUM.

OOyueHue 3aBeplaeTcs NPOMEXKYTOUHOW arrecTauued B ¢opme 3k3ameHa. Dopmbl U
METO/Ibl TEKYIIIETO KOHTPOJISI CAMOCTOSATEIBHO pa3padaThIBaeTCs MPENOJaBaTeNIEM.

JUis mpoMeXyTOYHOM aTTecTallud W TEKYILEro KOHTPOJsSl 3HAaHMM co3laroTcst (hoHbI
orieHouHbIX cpeacTB (POC).

Pa3nen (Tema) XapaKTepuCTHKA OCHOBHLIX BH10B DopMbI U

AECATCJIbHOCTH CTYICHTOB MeTOAbI KOHTPOJIS
(Ha ypoBHe Y4eOHBIX 1eiCcTBHI)

Pasnen 1. Anrebopa

Peaduauranmonu

DopmyJIUpPOBATH OCHOBHBIE
TPUTOHOMETPUYECKHE TOXKIECTBA;

[IpumeHnsaTh CcOCOOBI  pereHus JIUHEHHBIX U WHIUBUIyaJIbHBIE
KBaJIPATHBIX ypaBHEeHUH; HOPMYITy HAXOXKICHUS KApPTOUKH - 3a/[aHHs
KOpHE KBaJIpaTHOTO Y-S;

Tema 1.1 oOpaTHyl0 TeopeMy K Teopeme Buera;
NPUMEHATh CHOCOOBI M TpaBWjia PELICHUS
JIMHEMHBIX HEPABEHCTB; METOJ HHTEPBAJIOB;
CriocoObI mocTpoeHus rpaduKoB (HyHKIINH;
CBoiicTBa TUHEWHON U KBaIpaTHYHON (DyHKITHIA;
O3HakOMJIEHHE CO CBOWMCTBAMH CTEHEHH C

KapTOYKH —MHCTPYKIUH

BIil KypC CIIPaBOYHBIN MaTepHall

PAIMOHAJIEHBIM TTOKa3aTelEM. KOHTPOJIbHBIE PaOOTHI
[TpumeHeHre CrOCOOOB peleHHs JIMHEHHBIX
¥ KBaJIPaTHBIX yPaBHEHHIA; TUTaKaThI

[IpuMeHeHue NpaBUil PELICHHS JIMHEMHBIX U
paIoHATBHBIX HEPABEHCTB;

[Toctpoenne rpaduKoB  JHHEHHOH
KBaJIpaTHYHON (DyHKITHIA;

BrImonHATh  ympakHEHHS C  MPUMEHEHHEM
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CBOWCTB CTEIICHEMN.

UHAMBHUIyaJIbHbIC
BrimoaasaTs apI/I(bMeTI/I‘IeCKI/IC HCﬁCTBHH Haxqg KapTO'-IKI/I-?;aI[aHI/ISI:
qucjiaMH, co4de€Ttasd YCTHbBIE U MNHNCbMCHHBIC HpaKTI/I‘IeCKaﬂ
IIPUEMBI,
Tema 1.2. p ’ . . pabota Nel
O3HakOMJIEHHE CO CBOMCTBAaMHU CTEIEHEH ¢
. paKTHYecKas
eHCTBUTEIIbHBIM MTOKA3aTelIeM;
IToxka3aTenbHast A N > pabota No2
O3HakOMJIEHHE CO CBOMCTBaMHU U rpaduxom
¢pyHkuus . _ 3ayeT Ne 1
MOKa3aTeabHOU (QYHKIUY; sager Ne 2
O3HakOMJIEHHE M TPUMEHEHHE CIOocOo00B
. KapTOYKU —MHCTPYKIIHH
pelieHusl NoKa3aTeJIbHbIX YPaBHEHUI; .
CIPaBOYHBIN MaTepUa
O3HakOMJIEHHE M TPUMEHEHHE CIOCcO00B
KOHTPOJIbHBIE PaOOTHI
SIICHUS TTOKA3aTeJIbHBIX HEPABCHCTB;
p P ’ (muddepenmpoBaHHbIe
3a/TaHM)
TJIaKaThl
O3HakoOMJICHHE C MOHSATHEM Jorapudma;
OcHOBHBIM JorapupmMuuecKum
TOXKJIECTBOM; TIOHATHEM JCCSITHYHOTO U
HaTypayibHOro norapudmo. O3nakominenue | [Ipakruueckas padora:
Y IPUMEHEHNE CBOMCTB Jiorapugma; 1,2,3 .4 o
[Ipumenenue  ¢opmynsl Tepexoja TO | HHAWBUIYATbHBIM
OJTHOTO OCHOBAHMS JIoTaprdma Ipyromy KapTOUYKaM - 3aIaHUSIM
O3HakoMJIeHHE c ompezeneHuey
sorapuMudecKkoi byHKIUHA " eé{ zauer 1,2
CBOMCTBaMH , KapTOYKHU —
Tema 1.3 O3HakoMJIeHHE c MIOHSATHEM MHCTPYKLHUH
PaBHOCHIILHOCTH YPaBHEHU;
Jlorapudmuyecka | O3HaKOMIIEHHE CO CIOCOOAMM  pellIeHU
s PyHKIHSA norapuMUYECKUX YpaBHEHUI U HEPABEHCTB; CIPABOYHBINA MaTepual

Haxonuth 3Hauenus gorapudmos;
ITpumeHsTH CBOICTBA TOTapU(PMOB;

KOHTPOJIbHBIC pa6OTBI

[Ipumensatrr ocHoBHOe morapudpmuueckoe | (nuddepeHIupoBaHHbIC
TOXJIECTBO; 3a/1aHus)
Crtpouth rpaduk JTorapu(MUUECKON | TUTaKaThI
INZEINIVIH
[IpumensTh cBoiicTBa jorapudpmuyueckoit
(GYHKIIUU TIPU PEIICHUU JIOTapU(PMUIECKIX
HEPaBEHCTB;
Pemarp norapudmudeckne ypaBHEHUS;
Os3HakoMiIeHuHe C:
1. PannanHoi Mepo yrma u
BpalaTeIbHbIM JTBUKEHHUEM.
2. CuHyCOM, KOCHMHYCOM, TAaHT€HCOM M
KOTAHT€HCOM YHCIIa. [IpakTuueckas

3. OCHOBHBIMH TPUTOHOMETPUUYECKUMU
TOKJECTBaMH, bopmynamu
npuBeeHus. CHHYCOM, KOCHHYCOM

pabora Nel, No2, No3,
N4
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Tema 1.4

Tpuronomerpuyec
KHe

(phopmybl

U TaHTEHCOM CYMMBI M Pa3HOCTH
JIBYX YTJIOB.

4. CHHYCOM M KOCHUHYCOM JIBOMHOTO
yria. IIpeobpazoBanueM CymMMBbI
TPUTOHOMETPUUECKUX (YHKIUN B
MPOU3BEICHUE M TIPOU3BEICHHUS B
CyMMY.

5. Tlpeobpa3oBanuem MPOCTEHIIINX
TPUTOHOMETPUUECKUX BBIPAKEHUH.

[IpeoOpa3oBEIBaTh paguaHHYIO MEPY yIiia B
rpagycHYIO.

HaxomuTh B TPUTOHOMETPHYECKOM KpPYTe
YKa3aHHBIN yro.

BbrancnsaTe 3HaUCHUE TPUTOHOMETPUUECKUX
byHKIHA.

BpInosiHATE TpOCTEMIINE TOKIECTBEHHBIC
npeoOpa3oBaHus 1Mo Gopmyam.

[MpumensTeh  GopMysnbl TpPUBEICHUS UL
BBIYHCIICHUS.

[Tonb3oBatbes bopmynamu CHHYCa,
KOCHUHYCa M TaHT€HCAa JBOWHOTO YIJia,
MIOJIOBUHHOTO yTJIa.

UHAWBUAYAJIbHBIC
KapTOYKH-3aaHUA

KapTOYKU —
HHCTPYKLUU

CIIPaBOYHBIN MaTepHall

KOHTPOJIbHBIE pabOTHI

IJ1aKkaTbl

Tema 1.5
Tpuronomerpuyec
KHe YPaBHEHUA

O3HakoMmJIeHHE € TIOHATHEM apKCUHYca
qHcia, apKKOCHHYCa 4HCJIa, apKTaHTeHca
qucia;

O3zHakoMyeHHe C (¢GopMylaMu pelleHus
MPOCTEUIINX TPUTOHOMETPUUYECKUX
ypaBHeHHH Buja: Sinx = a, Cosx = a, tgx =
a, ctgx = a;

O3HakOMJIEHHE CO CIocO0aMH pelieHus
TPUTOHOMETPHUYECKUX YpaBHEHUH,
CBOJMIIMXCS K KBaJIPaTHBIM; OJHOPOJHBIX
TPUTOHOMETPHUYECKUX YpaBHEHHI;
TPUTOHOMETPHUYECKUX YpaBHEHUH,
pelaeMpIX pa3ioKeHUEM JIeBOW YacTH Ha
MHOHTEJIH.

IIpumeHaTH
MPOCTEUIIINAX
YpaBHEHUMU;
Pemate Pa3IM4YHBIMU
TPUTOHOMETPUYECKHUE
HEPaBEHCTBA.

bopMymBI pelIeHus
TPUTOHOMETPHUIECKUX

cnocobamu
ypaBHEHUs u

IIpaxTueckas
pabota Nel, No2, No3,
No4, No5, Ne6

WHIAWBUAYAJIbHBIC
KapTO4YKH-3alaHUsA

KapTOYKH —MHCTPYKIUH

CIPaBOYHBIN MaTepual

KOHTPOJIbHBIE Pa0OTHI

T1J1aKaThl

Tema 1.6

®opmyMpoBaTh M NOHUMATh  BECH
IIEPEUNCIICHHBIN BBILIE MaTepuall paszaena 1.

UHAUBUAYAJIBbHBIC
KapTO4YKH-3a/JlaHUA
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HTorosoe

KapTOYKH —MHCTPYKIIUU

NOBTOpPEHHE Ilonb30BaTbcd  MOMYYEHHBIMH 3HAHMSIMM | CIIPABOYHBIN MaTepHal
IIPY PEUICHWHM CTaHIAPTHBIX 3aJaHUMl U | TECTHI
3aaHuii 00Jiee TOBBIIICHHOTO YPOBHSL. KOHTpOJIbHast paboTa
(uTorosas)
IJIaKaThl
Paznea 2.
HauaJja anaansa
O3HakoMIIeHHe C: [IpaxTueckas
Tema 2.1 1. TloHsTHEM MPOU3BOAHOMN paborta Nel, No2, No3,
IIpounsBonnas 2. IIpaBunamu auddepeHunpoBaHus
3. ®opmynamu npous3BogHON cTreneHHON | Ned, NoS5, Ne6, No7
(GyHKIMH, TPOU3BOAHBIX HEKOTOPHIX
3JIEMEHTapHbIX (QYHKIUH, VHAMBUyaJIbHbIE
4. TIPOW3BOAHON CIOXKHOHN (PYyHKIHNH; KapTOUYKHU-3aJaHUs
5. T'eomerpuueckum CMBICIIOM
IIPOU3BOTHOM; KapTOUYKU —MHCTPYKLUH
6. Mexanuueckum CMBICIIOM
MIPOU3BOAHOM; CIIPABOYHBIN MaTepHall
7. OmnpeneneHnueM CTallMOHAPHBIX TOYEK;
8. Teopemamu:
0 BO3pacTaHUM U yObIBAaHUH (DYHKIIMH, KOHTPOJIbHbIE pabOThI
00 3KcTpeMyMax (pyHKIUH.
9. Ilpumenenuit IIPOU3BOAHOMN K | MJIaKaThl
HCCIJIEJOBAaHUIO byHKIMi "
HOCTPOCHUIO IPa(huKOB.
10. Haubonpliee 1 HauMeHbIlIEe 3HAYCHHE
byHKIIUN
Haxonuth IIPOU3BOJIHBIE BCEX
3JIEMEHTAPHBIX (DYHKIIHIA; KapTOYKH —MHCTPYKIINH
Haxonuts YTJI0BOM KO3 uUIUEHT
KacaTebHOM; CIPaBOYHBIN MaTepual
Haxonuth CKOpPOCTb JIBUKEHUS
MaTEepHUaIbHONU TOUKH;
HaxoauTh craninoHapHbIe TOUKH; KapTOYKH —MHCTPYKLIUU
HaxomuTe wWHTEpBalbl  BO3pacTaHus U
yObIBaHUS (PYHKIUY; CIIPaBOYHBIN MaTepHall
HaxoauTs 3kcTpeMymbl GyHKLNY;
Haxomute HauOosbliee M HaWMeEHbLIEE
3Ha4YeHus1 QyHKIINY; KOHTPOJIbHBIE paOOTHI
UccnenoBath (QyHKIMIO M CTPOUTH €€
rpaduk; IIJIaKaThl
O3nakomiienue c :
Tema2.2 1. [TonsiTem nepBooOpa3HOi
GbyHKIIY;
HHuTrerpan 2. [IpaBrnaMu HaxO0XJIEHUS [IpakTnueckas
epBOOOPa3HON; pabora Nel, No2, Ne3
3. [TousiTueM wmHTErpana;
4. ®opmynoii Hetotona-Jleiibnuna; WHIWBUyaJIbHbIE
5. @opmynol BBIYMCIEHUS TJIOMAAM | KAPTOUKHU-3aJaHUS
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KPUBOJIMHEWHOW TpaIeuu.
HaxonuTs nepBooOpaszHyio; KapTOUKH —MHCTPYKLIUU
Bbruncnsate MHTETpasbl;
Boruucnare miuomans GUrypsl ¢ IOMOIIBIO | CIIPAaBOYHBIN MaTepual
HUHTETpaoB.
KOHTPOJIbHBIE paOOTHI
IJIaKaThl
Tema2.3 HHonumare u  ¢opmyaupoBarb Bech | TecTsl 10 TEOpUU
Matepuai paszzenon 1 u 2. WNupuBunyanbHbie
Hrorosoe BeinonusaTe BCE VIpaXXHEHHUs], | 3aJaHUS IS
NOBTOpPeHHE IIEPEYUCIIEHHBIE BO BCEX TEMaxX MPOTrpaMMbl. | CAMOCTOSITEILHOM
MOJIMOTOBKU K SK3aMEHY
[Ipendx3amenanmonHas
KOHTpOJIbHAs paboTa

Onenka HHAUBUAYAJIBbHBIX JOCTHKEHMI

K MeTOo1aM KOHTPOJIAA OTHOCATCSH:
®  YCTHBIA KOHTPOJIb — HHAWBUIYaTbHBIA U (PPOHTANBHBIN OIIPOC;

MMCbMEHHBIA KOHTPOJIb
MpoBeACHUE MUCbMEHHBIX (15 — 20 MUH) ¥ KOHTPOJIBHBIX PadoT;
CaMOKOHTPOJIb;
1a60paTOPHBIN KOHTPOJIb;
B3aUMOKOHTPOJIb B Mapax.

Hnst  oneHWBaHUS 3HAHUM OOYYAOIIMXCS TPUMEHSETCS TPAAMUMOHHAs CHCTeMa
oneHuBanus ot 1 10 5 6ansos.

Bce camocrosiTenbHble U KOHTPOJIbHBIE pabOTHl MHOTOBapUMaHTHBI U B HUX IPEIOCTaBJICH
BbIOOpP BapuaHTa Ha yCMOTpeHue oOydarouierocs. 3aaHusi 1oJoOpaHbl ¢ y4eTOM 00s3aTeIbHOTO
MUHMMYMa (06a30BbIi YPOBEHb) 3HAHUN ydaluXcs.

Kpurepumn oueHox:

e Omeem oyenusaemcsa ommemkou «5», ecnu:

1. paboTa BBINOJHEHA MTOJIHOCTHIO;

2. B JIOTMYECKHMX pacCyXJE€HHUAX U OOOCHOBAHHMM pEIIEHHUS HET MpoOesoB U
OIIIMOOK;

3. B peUIeHUH HET MaTeMaTH4YeCKHX OMIMOOK (BO3MOKHA O/IHa HETOUYHOCTb, OIUCKA,
KOTOpass He SBISETCS CIEACTBUEM HE3HAHUS WM HENOHUMaHMsS y4eOHOTro
MaTepuaia).

e OrmeTKa «4» CTABUTCS B CJIEAYIOLIUX CIydasix:

1. pa60Ta BBITIOJTHCHA IIOJIHOCTBIO, HO 000CHOBaHUS nraroB pemicHuAd
HEAOCTAaTOYHBI (ecnn YMCHHC 00OCHOBBIBATh pPacCyxXa€Husd HC ABJIAIOCH
CIICIaJIbHbIM 00BEKTOM HpOBepKI/I);

2. [IomymIeHBl 0JTHA ONMIMOKA WM €CTh JBa — TPH HEJA0YETa B BBIKIIAIKAX, PUCYHKAX,
yepTexkax Win rpadukax (ecau 3TH BUAbI padOT HE SBISUIUCH CHEIHMAIbHBIM
00BEKTOM MPOBEPKH).
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o OtmeTKka «3» CTABUTCS, €CJIH:

1. nomymeHo Oonee onHON ommOKkM wiaM Oojee ABYX — TpexX HEHIOYETOB B
BBIKJIAJIKAX, 4epTexax Wi rpadukax, HO oOyyaromuiics obnamaer
00s13aTeIbHBIMU YMEHUSIMH 110 TIPOBEPSEMOI TEMe.

e (OrTMeTKa «2» CTABHTCS, €CJIN:

1. momymieHbl CYIIECTBEHHBIC OIIMOKHW, TIOKA3aBIIME, YTO OOyYaroUIMiics He
o0ranaet 00s3aTeIbHBIMU YMEHUSAMH T10 IAaHHOM TeME B MOJIHOU Mepe.

O0mas ki1accupukanus ommdOOK

[Tpu orieHKe 3HAHMIA, YMCHHI W HABBIKOB YUYAIIMXCS CIEYeT YIYUTHIBATh BCE OMUOKU (TpyObIe
HEerpyObIe) U HEOUETHI.

3.1. I'pyObIMH CUUTAIOTCH OIIUOKH:

- HE3HAaHUE OINpEENCHUSI OCHOBHBIX IOHSTHM, 3aKOHOB, IIPAaBWJI, OCHOBHBIX IOJIO)KEHUMN
TEOpPHH, HE3HaHUe (GOpMy, OOLIEHPUHATBHIX CHMBOJIOB OOO3HAUEHWH BEIUYMH, €AMHUIL] UX
U3MEPEHMUS;

- HE3HaHWE HAUMEHOBAHUI €UHUI] U3MEPCHUS,

- HEyMEHHUE BbIICJIUTh B OTBETE IJIaBHOE;

- HEYMCHHE TPUMCHSTH 3HAHHUSI, AITOPUTMBI JUIsl PEIICHUS 33]1a4;
- HEYMEHUE JIeJIaTh BHIBOJIBI M 0000IIECHNUS;

- HEYMEHHUE YUTaTh U CTPOUTH rpapukiu;

- HEyMEHHUE MOJIb30BaThCsl IEPBOMCTOYHUKAMH, Y4EOHUKOM U CIIPaBOYHHUKAMU;
- MOTePsi KOPHS WM COXPAaHEHHUE IIOCTOPOHHETO KOPHSI,

- oTrOpaceiBaHue 0e3 0OBSICHEHUI OJTHOTO U3 HHX;

- PaBHO3HAYHBIC UM OIITHOKH;

- BBIUMCIUTENIbHBIE OIIMOKHY, €CIIM OHU HE SBIISIOTCS OIMMCKOM;

- JIOTHYECKHE OIITHOKH.

3.2. K HerpyObIM omm0Kkam ciaenyeT OTHECTH:

- HETOYHOCTb (POPMYJIMPOBOK, OINpPEEeNICHUH, TOHATHI, TEOpUH, BbI3BaHHAsI HEMOJIHOTON
O0XBaTa OCHOBHBIX NMPU3HAKOB ONPEENIIEMOro MOHATUS WJIM 3aMEHOM OJHOIO - IBYX M3 ITHX
IIPU3HAKOB BTOPOCTENIEHHBIMY;

- HETOYHOCTb Ipaduka;

- HEpalMOHAJIbHBIM METOJ pEeLIeHUs 3aJauyd WIM HEeJAOCTAaTOYHO NIPOAYMaHHBIM IJIaH
oTBeTa (HapylleHHe JOrMKH, TOJMEHA OTJENIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETIEHHBIMH );

- HepaloHaJIbHbIE METO/IbI pabOThI CO CIIPABOYHOMN U APYrol JIUTEpaTypOi;

- HEyMEHHUE pelaTh 3aJa4u, BHIIOJIHATh 3aJaHus B OOIIEM BU/IE.

3.3. HenoueramMu sIBISIOTCS:
- HEepalHOHAJIbHBIE TPUEMbI BBIUMCICHUN U TPe0Opa3oBaHuii;
- HeOpexKHOe BIMOJTHEHHE 3aKicel, YepTekel, cxeM, TpaduKoB;

- OIMUCKHU, HECAOCTATOYHOCTb WJIN OTCYTCTBUC OGBHCHCHHﬁ, 000CHOBaHUM OTBE€TOB, €CJIHN
OJHa M Ta XKE omuoOKa BCTPEYACTCA HECKOJIBKO pa3, TO OHAa paCCMAaTpUBACTCA KaK OaHa omuoOKa
WM OOJWH HCAOYCT.

IIpumepHBIe TEMBI AJ1 HCCIECAOBATEIBCKUX H J1a00paTOPHBIX padoT
» HecrannapTHbie ClIOCOOBI pEeIICHHUS KBaPATHBIX YpaBHEHHH
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MaremaTHueckue copu3Mbl

[TprMeHeHre CIOXKHBIX MPOLIEHTOB B 9KOHOMHUYECKHUX pacueTax
CrnoxeHre TapMOHUYECKUX KoJeOaHui

['padmyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB

Konnueckue ceueHus U UX IPUMEHEHUE B TEXHHUKE

Cxembl bepHyuM MOBTOPHBIX UCHIBITAHUN

YVVVVVVYY

HccnenoBanue ypaBHEHUI U HEPABEHCTB € IIapaMeTpoOM
HuTepHeT-pecypehl Uil CTYAEHTOB:

1. http://www.egesdam.ru/page270.php penieHue nokazareJabHbIX YPaBHCHUH.

2. http://ege-ok.ru/2012/02/09/reshenie-pokazatelnyih-neravenstv/ pemeHue nokasareabHbIX

HEPABEHCTB.

http://www.egesdam.ru/page290.php norapupmuueckue ypaBHEHHS

4. http://ru.solverbook.com/primery-reshenij/primery-resheniya-logarifmicheskix-neravenstv/
norapuMuuecKre HEpaBEHCTBA.

5. http://ru.solverbook.com/primery-reshenij/primery-resheniya-trigonometricheskix-uravnenij/
TPUTOHOMETPHUYECKUE ypPaBHEHHUS

6. Smenko U. B., 3axapos I1. . EI'D 2011. Maremaruka. 3agaua B8. ['eoMeTpuueckuii CMbICI
npousBonHoi. Pabowas terpans / Ilog pen. A. JI. CemenoBa m U. B. Smenko. — M.:
MIIHMO, 2011. — 88 c. ISBN 978-5-94057-658-7
Ckauats (976.07 k0, djvu/rar) ifolder.ru || mediafire.com

(98]

2. CrTpyKTypa u comepxKanue y4eOHOH THCIMILIMALI « MaTeMaTHKa»

2.1 CTpykTypa u cogepkaHue y4eOHOi JMCIUIITHHbI

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

B3anmHOe pacnonoxeHue AByX MNpsMBIX B IpocTpaHcTBe. IlapamiensHocTs mHpsMol u
mwiockoct. IlapammenpHOCTh MIIOCKOCTER. [lepneHIuKYISIpHOCTE NPSIMOM W IUIOCKOCTH.
IlepnenauKkynsap ¥ HakJIOHHAsA. YTOJI MEXAY NPAMOU M IUIOCKOCTBIO. JIByrpaHHBIM yroi. Yroi
MEXAY MJIOCKOCTAMU. [lepnenanKyIspHOCTh ABYX MJIOCKOCTEM.

['eomeTpuueckue mpeodbpazoBaHus IPOCTPAHCTBA: MapaJlIeIbHbIN MEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO IUIOCKOCTH.

[TapannensHoe npoekTHpoBanue. [1nomans oproronanbHoi npoekuuu. M3o6paxenue
IIPOCTPAHCTBEHHBIX QUTYD.

MHuororpanHuKu

Bepmmnsl, pebpa, rpanu MHOrorpanHuka. Pazseptka. MHororpansble yrisl. Beimykiibie
MHOrorpaHHuku. Teopema Diinepa.

[Tpusma. IIpsimas u HaknoHHas npusma. [IpaBuiibHas npusma. [lapannenenunen. Ky6.
IMupamupa. [IpaBuibHas nupamuaa. Y ceuenHas nupamuna. Terpasap.

Cummerpu B KyOe, B apajiesienuIese, B Ipu3Me U MUpaMue.

Ceuenus Ky0a, MPU3MBI ¥ THPAMUJIBI.

[IpencraBienue o NpaBUIbLHBIX MHOTOTPaHHUKAX (TE€TPadap, KyO, OKTa’Ip, TO0AEKadIp U
UKOCa3/Ip)

Tes1a M TOBEPXHOCTH BpalleHUsA

[lwmaap u  KoHyc. YceueHHbI KoHyc. OCHOBaHHE, BBICOTa, OOKOBas IOBEPXHOCTb,
oOpasyromias, pa3sepTka. OceBble CEUCHMSI U CEUSHMs], TapalIelIbHbIe OCHOBAHUIO.

[Iap u cepa, ux ceuenus. KacatenpHast miaockocTs K chepe.

HN3mepenus B reomeTpuu

O6mwem u ero usmepenue. Murerpanshas ¢popmyna o0bema.
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®opmyinel o6bemMa Ky0a, MPSMOYTOJBHOTO Mapajuleienuiesia, Ipu3Mel, umHApa. PopMysibl
o0beMa nupamuabl U KoHyca. DopMyinbl IUIOIIAAM MOBEPXHOCTEH LMIMHIApPA U KOHYcA.

®dopmynel 00beMa IIapa U IIomaan chepsl.

[Tono6ue Ten. OTHOIIEHUS TIIOMIAEH TOBEPXHOCTEH M 00BEMOB TTOIOOHBIX TE.

KOOpHHHﬂTLI U BEKTOPLI

[IpsimoyronbHasi (iekapToBa) cucTeMa KOOpAMHAT B MpocTpaHcTBe. Dopmysa paccTOSHUS
MEXy IBYMsI TOUKaMUu. Y paBHEHUs C(epbl, INIOCKOCTH U TPSIMOH.
Bekropel. Moaynb BekTopa. PaBeHCTBO BekTOpoB. CliokeHHE BEKTOPOB. Y MHOXKEHUE BEKTOpA
Ha yKciio. PaznoikeHne BeKTOpa Mo HapaBlICHUSIM. YTOJI MEXKIy AByMsi BekTtopamu. [Ipoekius
BeKTOpa Ha och. Koopaunartel BekTopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnonbs3oBanue KOOpAMUHAT U BEKTOPOB IIPU PCHICHUN MATCMATUYCCKUX U ITPUKIIAAHBIX 3a1a4.

Pacnpeuenenne gyacoB MaTeMaTHKH 110 Kypcam:

I Kypc
O0mee
KOJIHY€eCTBO Auredpa T'eomerpus
4acoB
160 80 80
IT kype
Oowee
KOJIU4€eCTBO Auredpa I'eomerpus
4acoB
125 95 30

2.2. Q0vém yueonoil Oucyunaunvl u 6uovl yueonoi pavomot pazoena Il Mamemamuka:

«I 'eomempus)
Buj yueOHoii padoThl KosmuectBo
4acoB

MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 165

Oo0s3aTeIbHAsA ayIMTOPHAsA yuyeOHas HArpy3Ka (Bcero) 110
B TOM 4mHcJe:
MPAKTUYECKUE 3aHATUS 68
[IpakTnueckue paboTh )
JIEKIIUHI 30
KOHTPOJIbHBIE pabOTHI 7

HTorosasi oneHKa BLICTABJIACTCA B ATTECTAT 10 HTOraM

MPOXO0KICHUS IPOMEKYTOYHOMN aTTEeCTALMH.

CAa4M JK3aM€E€Ha B X0/1¢

2.3 TemaTnueckuii IJIaH U cojiepkaHue y4eOHOH TUCHUILIMHBI «MaTeMaTukay, pazaes

2 «I'eomeTpus»

O0111e€ KOJINYIECTBO
4acoB

I Kype

II Kype
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110 80 30

IlepcnekTUBHO — TeMaTH4YecKuil i1aH Maremaruka: «I'eomerpus»

No N3yuaemas tema Ikypca Komn.gacos
1 [TapannensHOCTh B MPOCTPAHCTBE 20
[TeprieHANMKYASAPHOCTH B MPOCTPAHCTBE 20
3 MHoOrorpaHHuKu 20
4 BekTopsl B IpOCTpaHCTBE 8
5 Metos1 KOOpAMHAT B MPOCTPAHCTBE 12
Bcero 80
No N3yuaemas tema Ilkypca KoJ.yacoB
1 Tena BpameHus 14
2 O6BEMBI TeN 16
Bcero yacos 30
HaunmeHnoBanue Conep:xanue yueOHOro Matepuasa, jadboparopusie u | Kosmuecr
pa3iejioB H TeM NPaKTH4YeCKUue padoThl, CAMOCTOSITeILHAsA padoTa BO
00yYarIuXxcs. 4acoB
1 2 3
Paznen 11 (Ha3BaHme)
Tema 1.1. Beenenue. lIpeamer crepeomerpun
[TapamiensHOCTH B AKCHOMBI CTEPEOMETPUU
MIPOCTPAHCTBE. HekoTopsie ciencTBust u3 akcuom
CkpenuBaroiecs npsiMble
[TapannensHble MpsiMbIe 20

VYroa Mexay CKpeluBaroIUMUCS MPSIMBbIMU
Pewrenue 3anau

[Ipu3Hak napayienbHOCTH NPSAMOUN U IIIOCKOCTH
Pewrenue 3anau

KonrtpoabHnas padora

[TapannenbHOCTh MIOCKOCTEN B IPOCTPAHCTBE
CaoiicTBa napamieiabHbIX MIIOCKOCTEN
Terpasap

[Tapamnenenunen

3aJauy Ha CEYEHNE MHOTOTPAHHHUKOB
Pewmenne 3anau

KonTtpoJabsHas padora
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Tema 1.3

[lepnieH TUKYISIPHOCTD
B IIPOCTPAHCTBE.

[lepneHIUKYNApHBIE IPSMBIE B IPOCTPAHCTBE.
[TapannenbHble npsiMble, NEPIEHIUKYIISIPHBIE K
IJIOCKOCTH.

[Ipu3Hak nepneHaAuKYJIAPHOCTH IPSAMOU U IUI-TH
Pemrenue 3agau.

PaccrosiHME OT TOYKM 10 TUIOCKOCTH.

Teopema o Tpéx nepneHAUKyYIApax.

Yron Mexay npsmMoi U II0CKOCThEO

Pemrenue 3agau.

JIByrpaHHbIN yrou

[Ipu3Hak nepneHuKyJIIpPHOCTH ABYX INIOCKOCTEH
[IpssMOyTONIBHBIN NTapasuIeIenuIe]

Pemrenue 3amgau

KonTtpoJsabHas padora

20

Tema 1.4

MHOrorpaHHMKH.

ITonsatue Muororpannuka. Ilpusma.
[Inomane MOBEpXHOCTH IPU3MBI
IIpakTuyeckas padora

[Inpamuna

[Ino1mane MOBEpXHOCTU MUPAMUIBI
IIpakTnueckas padora
[IpaBunbHBIE MHOTOTPAaHHUKHU
Pewenne 3anau

KonTpoabHas pabora

20

Tema 1.5
BekTops! B
MPOCTPAHCTBE

[TonsiTue BEKTOpa B MPOCTPAHCTBE.

JleicTBuUsl HaJ BEKTOpaMH.

KomrutanapHbie BEKTOPBI.

Pa3znosxenue BekTopa 1o TpeM HEKOMIUIAHAPHBIM
BEKTOpaM.

Pemenue 3anau.

IIpakTnueckas padora

Tema 1.6

Merton KoopauHar B
MIPOCTPAHCTBE.

[IpsimoyronbHas cuctema KOOpAUHAT

Koopaunats! BekTopa

Brruncnenue KoopAnHaT BEKTOpa M0 KOOpAUHATAM
Hayajia ¥ KOHIIa

[Ipocreiimue 3a1auu B KOOpAUHATaX

CkansipHOE YMHOXKEHHE BEKTOPOB B IPOCTPAHCTBE
Pewrenue 3anau

KonTtposabHas padora

12

Tema 1.7

Tena BpamieHus.

Humsap

[Iomaae MOBEpXHOCTH HUIUHAPA
3aJauM Ha CEUYEeHUE LWINHIPA
Konyc

[Inomanb MOBEPXHOCTH KOHYCA
Pemenne 3amau

IIpakTnueckas padora

Cdepa u map

B3aumMHoe pacronoxxeHue chepbl U INIOCKOCTH
Pemrenne 3amaun

KonTtpoJsabsHas padora

14
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O06bEM Tema. O0BEM napasenenuneaa

Tema 1.8 O0BEM pHU3MBI
O0BEM IUIMHIpA
OOBEMBI. IIpakTnueckas padora

O06BEM TUpaMuIbI
O0BéM KoHYCa
IIpakTuyeckas padora
Pemenue 3agau
KonTposbHas pabora

16

Paznen 2. T'eomerpus.

Tema Nel: «[lapajieJIbHOCTH NMPSIMBIX U IJIOCKOCTE (20 4acoB)

1. Bsenenue. Ilpenmer crepeomerpun.
AKCHOMBI CTEPEOMETPHH.

. Hexoropsie crescTBust M3 aKCHOM.
[MTapannensHbie IPSIMbIC B TPOCTPAHCTBE.

. CxpemuBaromuecs npsmoie.

VYT0o) MEXy CKPEUTBAOIIUMUCS MIPSIMBIMH.
. Pemenne 3anau.

8. Ilpaktuueckas pabota Ne 1 (pemienue 3amay).
9. Ilpu3HaK mapayuIeabHOCTH NPSIMOH U TUIOCKOCTH.
10. Pemenue 3anauy.

11. Pemenue 3anau

12. [IpakTuyeckas padora Ne2 (perienue 3anay).
13. [TapanienbHOCTb MJIOCKOCTEH.

14. Pemenue 3anau4.

15. Pemenne 3amauq.

16. ITpaktuyeckas padora Ne3 (perieHue 3a1ay).
17. Terpasap.

18. [Mapannenenunesn.

19. [loBTOpEHue marepuaa.

20. KonTpoabHasi padora Ne 1.

Y I NN Y

Tema Ne2: «IlepneHauKyJIAPHOCTD NPSAMBIX H IIOCKOCTEH» (20 yacoB)

21. [ToBTOpeHwMeE.
22, leprieHANKYASIpHBIE TPSIMBIE B MPOCTPAHCTBE.

23. [TapamienbHble TpsIMbIE, TEPIEHANKYISPHBIE K TUIOCKOCTH.

24. Tpu3Hak neprneHANKYIIPHOCTH MPSIMOI U MIOCKOCTH.
25. Pemenne 3aaau.

26. [TpakTuueckas pabota Nel (pemienue 3a1aq).
27. PaccrostHue OT TOYKH 10 IIOCKOCTH.

28. Pemienue 3amad.

29. Pemenne 3aau4.

30. ITpakTrueckas padota Ne 2 (pemienue 3amauq).
31. Teopema o Tpex nepneHAUKYIIpax

32. Teopema 0 Tpex MEePHEHAUKYISIPAX

33. Pemenue 3amau.

34. Pemienue 3aad.

35. Pemenne 3amau.

36. [IpaxkTuueckas pabota Ne3 (pemieHue 3a1aq).
37. IIpsiMOyTONIbHBIN Napaieenune].
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38. Pemenue 3anau.
39. Pemenne 3aau4.
40. KonTpoJsbHasi padora Ne 2.

Tema Ne3: «MHororpanankm» (20 4yacoB)
41. [TonaTne MHOTOTpaHHUKA.
42. [Tpusma.
43. [Tmomaap MOBEPXHOCTH MTPU3MBI.
44. Penienue 3a1ad.
45. Pemenue 3aaau.
46. Pemienue 3anau.
47. Pemenue 3aaad.
48. IIpakTrueckas padota Nel Beruncnenue miomaan MoBepXHOCTH PU3MBI.
49. ITupamuna.
50. Iliomaae NOBEpXHOCTH MUPAMUBIL.
51. Penrenue 3amay.
52. Pemienue 3agau.
53. Penrenue 3amay.
54. Ilpaktuueckas padota Ne2. BerunciaeHue niomaau noBepXHOCTH TUPaMHUIbI.
55. IlpaBunbHbBIE MHOTOTPAHHUKH.
56. Pemienue 3anau.
57. IloBTopeHue.
58. IloBTOpeHue.
59. Koutposabnasi padora Ne 3.
60. Pabora Han ommbkamu.

Tema Ne 4: «BekTopsl B npocTpancTse» (6 4acos)
61. I[TonsTre BeKTOpa B MPOCTPAHCTBE.
62. JlelicTBUs HaJ BEKTOpaMH.
63. KomruianapHble BEKTOPBI.
64. PaznoxxeHue BeKTOpa M0 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
65. Pemrenue 3amau.
66. IIpakTnueckas padora Nel (pemenue 3amay).

Tema Ne5S: «KMetoa koopauHat B npoctpancrse» (14 yacos)
67. IIpsimoyronbpHast cuCTeMa KOOpJIMHAT B IPOCTPAHCTBE.
68. KoopuHatel BekTopa.

69. Boruncienue KoopJMHAT BEKTOpa 110 KOOPJMHATaM €ro Hayasa U KOHILA.
70. [Ipaktuueckas padota No2 (pemieHue 3amay).
71. IIpocTeiiiye 3a1aun B KOOpIMHATAX.

72. [lpocreiimue 3a1a9u B KOOpAMHATAX.

73. Pemenue 3a1ad.

74. [lpaxtuueckas padota Ne 3 (pemieHue 3amadq)
75. CkansipHO€ yMHOKEHUE BEKTOPOB.

76. CkansipHOo€ YMHOXEHHE B KOOpAUHATAaX.

77. Pemienue 3anau.

78. Pemnrenne 3amay.

79. KonTpoabHas padora Ne 4

80. 3akrounTENBHBIN YPOK.



I'eomerpus II kypc (30 yacoB)

Tema Nel: «Tena Bpamenus» (14 yacon)

[TonsiTre unaMHApA.

[1no1maae MOBEPXHOCTH HUIUHAPA.

3amaun Ha ceYeHHe UIMHIPA.

Pemenue 3anau.

Penrenue 3amau.

[Tpaktuyeckas padora Ne 1 (pemenue 3amay)
Konyc.

[Inomans MOBEpXHOCTH KOHYCA.
ITpakTrueckas padota No2 (pemieHue 3a1aq)

S A RS

10. IMpaktudeckas padora Ne 1 Beruucienue [nomany noBepXHOCTH MIIMHIPA U KOHYCA.

11. Cdepa u map

12. B3zaumHO€ pacnonoxeHue 1mapa u II0CKOCTH.
13. Pemenue 3amay.

14. KouTpoabnasi pa6ora Ne 1.

Tema Ne 3: «O0bembl Te» (16 yacoB)
15. IonsTHe 06BEMA.
16. O6béM mapaienenumesa.
17. O6bEM NPU3MBI.
18. 3agaun Ha BeIUKCICHUE 00BEMA ITPU3MBI.
19. O6béM nmMHIpA.
20. [Tpaktrueckas padora Ne 2. Berunciaenue o0bEMa MpU3Mbl U AIHHAPA.
21. O0BEM upamMuIbL.
22. Penrenue 3amay.
23. Pemienue 3ajad.
24. Pemrenue 3amad.
25. O0BEéM KoHyca.
26. [Ipaktnueckas padota Ne 3. Boruncnenue o6bEma nupamMuIsl ¥ KOHyca.
27. Pemenne 3aaau.
28. KonTpoabHas padora Ne 3.
29. Pabora Hajg omuOKaMH.
30. 3aKIrOUNTENBHBIA YPOK.

3. Ycnoeusn peanuzauuu npozpammol Y4eOHOU OUCUUNTUHbL

3.1. TpeOoBaHusA K MATEPHAIBLHO-TEXHHYECKOMY 00eCIIeYeHUI0

Peanu3zanus nporpaMmel yueOHOW JUCHUILIMHBI TpeOyeT Hanuuus yueOHOro kaOnuHeTa.
O6opynoBaHue yueOHOT0O KabUHeTa:

- TTOCaOYHBIX MecT — 30

- ctynseB — 30

- IOCKa KJIaccHas — 2

- yuebHuku Atanacsu JI.C. u ap. I'eometpus. 10 (11) k1. — M., 2000.

-MCTOYHUK BOJJOCHA0KEHHUS

IIpubops! u ycrpoiicTBa:

- Habop mopeneit «IIpu3mbi»

- Habop mozenent «llupamubiy
- Habop mopenen « {umuHaph
- Habop mopenel «KoHychl»
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- Habop KOMOMHUPOBAHHBIX MOJIETEH

Yy4yeoOHbIe HATJISIAHBIE TOCOOMS:
- TaOJIALBL:
® KBaJIpaToOB
e CTemneHeH
® 3HAYCHUU TPUTOHOMETPHUECKUX (PYHKIIUH HEKOTOPHIX YIIIOB
- IIJIAHIIETHI HACTEHHBIE:
e (QopmMyIBI TPUTOHOMETPUH
® TeoMeTpHuecKue Gpuryps
® TEOMETpPUYECKHUE Teja
JelicTBYIOIIIasi HOPMATHBHO-TEXHHYECKAS TOKYMEHTALHSA:

- IpaBUJIa TEXHUKU OE€30IaCHOCTH U MPOU3BOACTBEHHON caHuTapuu kabunera Ne210.
- MHCTPYKIIMHU 10 IPOBEIEHHUIO 3K3aMEHa 110 IpeaAMETY.

3.2. UugopmanuonHoe odecriedeHne 00y4eHust

I'eomeTpus
(ITlepeuennb pekomMeHayeMbIX Y4eOHBIX H31aHuil, UHTepHeT-pecypcoB, 1ONOJTHUTEIbHOM
JIUTEPATyphbI):
a) 1JIA yYalmxcs:
1 Aranacsan JI.C. u ap. T'eomerpus. 10 (11) k1. — M., 2017

2. EI'D 2019. Marematuka. ['eomeTpus. Ctepeomerpus. B. A. CmupnHoB, Cepus - EI'D
2019 Marematuka. 'og m3ganus — 2019

0) nJis1 mpenogaBareJiei

['eometpus 10-11 k1. Meronnyeckue peKOMeHIAMK ISl yIUTENs 4acTh 1 1 24

1. N3ydenne reomerpun, 10-11 knacc, Kaura mst yunrens, Caaksa C.M., byry3os B.®.,
2015.

2. ITpuka3 Munucrepcta obpasoBanus U Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHun
u3MeHeHnuil B [Ipuka3 MunucrepctBa obpazoBanusi u Hayku Poccuiickoit @enepanuu ot 17.05.2012
Ne 413 «“O0 yrBepxJIeHHH (ellepalbHOr0 TOCYAAPCTBEHHOIO0 00pa3oBaTEeIbHOIO CTaHJapTa
cpenHero(moaHoro) o0ero 0opa3oBaHus’”».

3. [TuceMo /[lemaprameHTa rocyaapCTBEHHOW MOJUTUKUA B cepe MOATOTOBKU pPabOuMx
KaJ[poB
4. n JIIO MunucrepctBa ob6pa3oBanus u Hayku P® or 17.03.2015 Ne 06-259

«PexoMeHa1uu MO0 OpraHU3alliy MOJYYEeHUS CPEAHETo O0IIero oOpa3oBaHUs B Mpeesiax OCBOCHUS
00pa3zoBaTeNbHBIX MPOTPAMM CpeHEro MpodecCHoHATHFHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO
o0pa3oBaHus C y4eTOM TpeOOoBaHMI (eepantbHBIX TOCYAapCTBEHHBIX 00pa30BaTeNbHBIX CTAaHAAPTOB U
MoJTy9aeMou mpoeCcCuu Uik CIEUaTIbHOCTH CPETHEr0 MPOPECCHOHATBHOTO 00Pa30BaAHUS.

5. bamvakoB M. M. MaTtemartuka: KH. JUIsl IIperogaBaTesis: MeTo. mocodue. — M., 2017
6. bammakor M. ., Ilprasos 1. 1. Metoanueckoe mocodue st moaroroBku Kk EI'D. —
M., 2016

HNuTepHeT pecypcebl AJis1 CTYAEHTOB:

1. http://Sterka.com/node/7003 peme6nuk no reomerpun aBT. Atanacss JI. C. 10- 11

31



4. Koumposab u ouenka pe3yiomamoe 0C60eHUsL Y4eOHOU OUCUUNTUHbL

B xome wu3yueHus mnpeamera
IIPOMEKYTOYHOU

IIPOBEJICHUE

"T'eomerpus"
aTTeCTallid U  TEKYIIEro

KOHTPOJIS

npeaycMarpuBacTCa oOpraHu3alvs U
HHIAWBHUIYAJIbHBIX

00pa30BaTeNbHbIX JOCTH)KEHUH — JAEMOHCTPUPYEMBIX OOYYarOIMIMMHCS 3HAHUH, YMEHHH U

HaBBIKOB.

Texymuii KOHTPOJIb IPOBOAUTCS MPENOJABATENIEM B IPOLIECCE MPOBEACHUS IPAKTUYECKUX
3aHATUH W J1a00paTOPHBIX pPAa0OT, TECTHPOBAHUS, a TAKXKE BBHIMOJIHEHUS OOydYaIOIIMMCS
WMHIVBUAYAJIBHBIX 3aJaHUH, IPOEKTOB, UCCIICJOBAHUMN.

OOyueHue 3aBeplIaeTcs BHICTABIEHHEM OLIEHKU [0 UTOraM YCIIEBA€MOCTH OOy4aroIUXCs.

(DOII)MI)I M METOABI TEKYIIECTO KOHTPOJIA CaMOCTOATCIBHO pa3pa6aTblBaeTc;1 IperoaaBaTCJICM.

JUis pOMEXYTOYHOM aTTeCTallid W TEKYIIEro KOHTPOJS 3HAHUHM Cco3MaioTcsl (HOHBI
orieHouHbIX cpeacTB (POC).

Paznen (Tema)

XapakTepucTUKA OCHOBHBIX BUJ0B
NeATeJbHOCTH CTY/ICHTOB
(Ha ypoBHE y4eOHBbIX J1elicTBUIl)

DopmbI "
MeTOAbI KOHTPOJIS

Tema 1.1.

IMapanaenbHOCTH B
MPOCTPAHCTBE

O3nakoMmileHue c:

1. mpenMeToM cTepeoMeTpHH;

2. Akcuomamu CTEpEOMETPUH;

3. HexkoToppIMHU CIEICTBUAMH U3
aKCHUOM;

4. OnpeneneHueM U MPU3HAKOM
CKPEIIMBAIOIINUXCS IPSIMBIX;

5. Onpenenennem napaieabHbIX
IPSIMBIX B Ip-BE;

6. ITonsiTeM yria Mexnay
CKpEIIHUBAIOIIUMHUCS MTPSIMBIMU;

7. IIpu3HaKOM MapajuieIbHOCTH IPSIMOU
U TUIOCKOCTH;

8. IIpu3HakoM napajiesbHOCTH
IJIOCKOCTEN B MTPOCTPAHCTBE;

9. CpolicTBaMu napauIeIbHBIX
IJIOCKOCTEI;

10.  OmpeneneHueM TeTpadapa;
11.  Omp-em napajuienenumnena.

JleiicTBus:

- HCII0JIb30BaTh HOBYIO TEPMUHOJIOTHIO
TEMBI

- OIIPEACIIATH B3aUMHOE PACIIOJIOKEHUE
MPSIMBIX U IIJIOCKOCTEM B Mp-BE

- BBINIOJIHATD 33]a4l HA CEUEHUE
TeTpajapa U napajiesenuneaa

- IPUMEHSATH OIIPENEICHUS], AKCUOMBI U
IIPU3HAKYU TEMBI IIPU PELICHUH 3a1a4

- OLICHUBATh NPABUIBHOCTh
BBITMIOJIHSAEMBIX PEIICHUH

- IPOBOJUTH AHAJIN3 PELIEHUS 3aaa4

[IpakTnueckas
pabota Nel, Ne2

VHIUBUyAJIbHAS
KapTOYKa-3aJiaHue

TCCTHI

KapTOUYKU-3a]IaHUS
KOHTPOJIbHBIX PaboT

[IpakTnueckas
pabota
Nel, No2

HHIUBHUOYyaJIbHAasA
KapTO4Ka-3aaaHnue
TCCTHI

KapTOUYKU-3aJIaHUS
KOHTPOJIbHBIX PaboT

O3HakoMJIeHHE C @
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Tema 1.2

[lepneHMKYJISIPHOCTH
B IIPOCTPAHCTBE.

1. Onp. nepneHIuKyIIpHBIX MPSAMbBIX B
MIPOCTPAHCTBE.

2. Teopemolii 0 mapauieNbHbIX NPSIMBIX,
NEePHEHANKYIISPHBIX K TIIOCKOCTH.

3. [Ipu3zHakoM neprneHaAuKyIIPHOCTH
IIPSAIMOM U INIOCKOCTH.

4. IloHsTHEM PAaCcCTOSHUSA OT TOUKH J10
MJIOCKOCTH.

5. Teopemy o TpEX MEPIEHIUKYIAPAX.
6. Onp. yriaa Mexay npsiMon u
IIJIOCKOCTBIO

7. Ilpu3Hak nepnesauKyJISpHOCTH ABYX
IIJIOCKOCTEMN

8. IloHATHE NPSIMOYTOJILHOTO
napajuienenumnena

JewcTBus:

- HCIOJIb30BaTh NPABUIBHO HOBYIO
TEPMUHOJIOTHIO

- OIPEIENATh B3aUMHOE PACIIONIOKEHHE
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE
- BBITIOJHATH PUCYHKH

- IPUMEHSTh ONPEICIICHUS U TEOPEMBI K
pEILIEHUIO 3a/1a4

- OLIEHUBATh MPABWIBHOCTh BHIYMCICHUI
- MPOBOJAUTH COOTBETCTBHE C
OKpYyXarolie 00CTaHOBKOM
PacCIOJIOKEHUE IPSIMBIX U IIJIOCKOCTEN

[IpakTnueckas
pabora Nel, Ne2, Ne3

VHIUBUyaJIbHAS
KapTOYKa-3aJiaHue

KapTOYKHU-3aJaHUs
KOHTPOJIbHBIX paboT

O3HakoMJIeHHE U TIOHMMAHHE:

1. TIoHATHS MHOTOTpaHHHUKA.
Omnpenenenus npusMsl. DopMyiiamMu
IIJIOIIAY TOBEPXHOCTH IIPU3MBI

2. OnpeneneHueM NUpamMuIbI,

MMPAKTUYCCKAA pa60Ta

Nel m No2
WHAUBUAyalIbHAS
KapTOYKa-3aJIaHne

dbopmynIaMu TJI0MIAH TTOBEPXHOCTH -TECTBI
Tema 1.3 MAPaMUIBI.
3. IloHaTHEM PAaBUIIBHOTO - KapTOUYKH-3aJaHUS
MHoOrorpaHHuKH. MHOT'OI'PAaHHHUKA KOHTPOJIbHBIX paboT
JeiicTBus: Nzrorosienue mozaene
- HCIIOJIb30BaTh (hOPMYIIBI AJIst MPU3M, IUPaAMU/I,
BBIYHCIICHHSI TUIOIIA/ICH TTOBEPXHOCTH MIPaBUITLHBIX
MPU3MbI U TUPAMUIbL; MHOT'OTPaHHUKOB.
- OTIPEACTATh BUIBl MHOTOTPAHHHUKOB;
- BBITIOJTHSATH IPAKTHUECKUE PAOOTHI;
- PUMEHSITh HOBYIO TEPMUHOJIOTHIO U
bopmynbl
- OIIEHUBATh PeUb APYTUX CTYICHTOB;
- MPOBOIMTH aHAJIU3 PEIIEHUs 3a/1a4
O3HakoMmJ/ieHHe U TIOHUMAHMKE C:
1. IToHsiTHEM BEKTOpA B TPOCTPAHCTBE.
Tema 1.4 2. [leficTBUSIMU HaJ BEKTOPaMH. VHIUBUyaJIbHbIE

BekTops! B

3. KoMmruraHapHbIMU BEKTOpaMHU.

KapTOYKH-3aJJaHUS
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MPOCTPAHCTBE

4. Pa3noxeHusi BEKTOpa Mo TpeM

HEKOMIITTaHAPHBIM BEKTOPAM.
JleiicTBusI:

- UCII0JIb30BATh HOBYIO TCPMHUHOJIOTHIO,

- BBIMIOJIHATH PELICHUE 33/1a4U Ha

NpUMEHEHHE U3YYCHHBIX (OpMYT;

- OLICHUBATh MPABUILHOCTD PELICHUS

3aj1a4

- OLICHUBATh MPABUILHOCTD PEIICHUS

3aj1a4

- IPOBOJUTH aHAJIN3 BEIOPAHHOTO

peeHus

Tema 1.5

MeToa KOOPAUHAT B
NMPOCTPAaHCTBE.

O3HakoMiIeHHe U TIOHNMAHHe:
1. IIpamoyroabHyO
KOOp/IMHAT;

2. KoopauHaThl BEKTOPA;

3. ®opMyJIbI:

® 0 BBIYMCIICHUH KOOPAMHAT BEKTOPA IO
KOOpJMHATaM Hayalla ¥ KOHIIA;

®  KOOpAMHATHI CEPEAMHBI OTPE3Ka

® JUIMHA BEKTOpa

® JIMHA OTpe3Ka

4. Onpenenenue CKaJIIPHOT'O
YMHOXEHHS BEKTOPOB B IIPOCTPAHCTBE.
5. ®opMmyny CKaJsipHOTO YMHOXEHUS
BEKTOPOB B KOOpJMHATAX.

JeiicTBus:

- ACII0JIB30BATh HOBYIO TEPMHUHOJIOTHIO;

- OIPENENATh KOOPAUHATHI BEKTOPA;

- BBITIOJTHSATH PEIIEHHE 3a/1a4H Ha
IIPUMEHEHNE U3YUYEHHBIX (HOPMYII;
-IIPUMEHSTh BEKTOPHBII METO K
pEeIIeHNIO0 3a/1a4

- OIICHUBATh MPABUIHLHOCTh PEIICHUS
3aj1a4

- IPOBOJIUTH aHATIN3 BEIOPAHHOTO
pelnieHus

CUCTEMY

[IpakTnueckas
pabota Nel, Ne2

HHAWBUYAJIBbHBIC
KapTOYKH-3aJaHUsA

KapTOYKHU-3a/IaHUsI
KOHTPOJIbHBIX paboT

TECT I10 TCOpHUU

TECT 110 PCHICHUIO
3aga4

Tema 1.5

Tena Bpamenus.

O3HakoMJIeHHE M TOHUMAaHHUe:

1. Ompenenenue nuauHIPa, HGOpMyITy
2. TUIOIIA MOBEPXHOCTH LMWJIMHIIPA,
0CEBOE CEUYCHUE IUITHHPA.

3. OmnpezneneHue KoHyca,

4. ®opMyny mIOMAINA MOBEPXHOCTH
KOHYCa;

5. Ompenenenue chepsl u mapa

6. TeopeMmy 0 B3aMHOM PACIIOJIOKESHUH
chepsl 1 IIIOCKOCTH.

JeiicTBus :

IpakTH4eckas padbora
Nel

HHAWBHUAYaJIbHAA
KapTO4YKa-3aaaHue

TECT I10 TCOpHUU

KapTOUYKU-3aJJaHUS
KOHTPOJIbHBIX PaboT
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= UCII0JIb30BAaTh HOBYIO TCPMHUHOJIOT'UIO,

- ONpCACIIAATh BCC TCJIa BpalllICHUA U UX HU3TOTOBJICHHUC MOI[GJIGI\/'I
9JICMCHTHI, TEJI BpalliCHUA.

- BBIIIOJIHATL PCHICHUC 3a1a4 Ha CCUCHUC

MUJIMHApPA,

- IPUMEHSATH (POPMYJIIbI BEIYUCIICHUS
IJIOIIAJEH TEJ BPAILLECHNUS,

- OLICGHUBATh MOJYYEHHBIE PE3YJIbTATHI;
- IPOBOJUTH aHANN3 (POPMYIUPOBKU
MPEJIOKEHHBIX 3a]1a4;

O3HakomiIeHHe ¥ IOHUMAaHHe: [IpakTrueckas
Tema 1.6 pabota o

1. TITonsarue o6bEMa Teir. DopMyInbl M3TOTOBJICHUIO
O0béMBbI. 00bEMa nmapanienenuiea pa3Horo Buaa; | Mojaenen

2. ®opmynsl 00bEMa:

3. IPU3MBI, TUPAMHU/IBI, paKTHIeckas padbora

4. nnIMHIpa, KOHyca Nel m Ne2

HeiicTBus:

- HCIIOJIb30BAaTh HOBYIO TEPMHUHOJIOTHIO; | HHAWBUyaIbHAs

- OMIPE/ICIATh BCE TeJa BPAICHUS U UX KapTOYKa-3aJIaHue

AIIEMEHTHI;

- BBITIOJTHATH PUCYHKH BCEX TEI

BpalllCHUS;

- IPUMEHSTH (POPMYJIIbI BEIYACIICHHS
00BEMOB TEJI BpaIlICHUS;

- OIICHUBATH BBIITOJIHCHUE TIPAKTHUYECKUX | KAPTOUKU-3aaHHS
padoT 10 BBIYHUCICHUIO 00BhEMA KOHTPOJIBHBIX pabOT
TEOMETPHYCCKUX TEIl

- IPOBOJUTH aHATN3 TEKCTAa 3a/1a4 10
AHHOU TEME.

Ounenka HHIUBUAYAJbHBIX JOCTHKEHMIA.

Onenka YCTHBIX OTBE€TOB, oﬁyqamumxcn Mo MaTeMaTuKe
Omeem oyenuesaemca OMMeEemKoil «5», ecjiu YyU4€HUK:

- TIOJIHO PAacKpbUI COJIep:KaHue MarepHaia B o0beMe, MPelyCMOTPEHHOM MPOTrpaMMon |
y4eOHUKOM;

- UBIOXKWUI Marepwal TPaMOTHBIM S3BIKOM, TOYHO HCHOJB3YS MaTeMaTHYEeCKYIO
TEPMHHOJIOTHIO ¥ CHMBOJIHKY, B OTIPE/ICIICHHOM JIOTHIECKON TTOCIIEC0BATEILHOCTH;

- MPABWJIHHO BBHITIOJTHIII PUCYHKH, YEPTEKH, TPAPUKU, COMMYTCTBYIOIINE OTBETY;

- MOKa3aJl yMEHHUE WLTIOCTPUPOBATH TCOPHIO KOHKPETHBIMH MPUMEpPaMH, IIPUMEHSATE €€ B
HOBOW CHUTYaIluU TIPU BHITIOJTHEHUH MMPAKTUYECKOTO 3a/IaHUS;

- TPOJACMOHCTPHUPOBA 3HAHWE TEOPUM paHEe M3YUYCHHBIX COMYTCTBYIOIIUX TEM,
c(hOpPMUPOBAHHOCTH M YCTOWYMBOCTh UCIIOJB3YEMBIX MIPU OTBETE€ YMEHUI U HABBIKOB;

- OTBEYAJI CAMOCTOSTEIEHO, 0€3 HABOSAIINX BOIIPOCOB YUUTEIIS;

- BO3MOXHBI OJTHA — JIB€ HETOYHOCTH TPU OCBEIICHHWE BTOPOCTEIICHHBIX BOIPOCOB WU B
BBIKJIQJIKaX, KOTOPBIE YUCHUK JIETKO MCIPABUII ITOCIIC 3aMECUaHUS YIUTEIIS.

Omeem oyenueaemca ommemkoii «4», €Clii yIOBIETBOPSET B OCHOBHOM TpeOOBaHUSIM
Ha OIICHKY «5», HO TIPH 3TOM UMEET OJIH U3 HEJIOCTATKOB!
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- B H3JIOKCHUU [JOIYHICHBI HeOOoIbIINE HpOGGHLI, HC HCKa3uBHICC MAaTCMaTUYCCKOC
COACPpIKAaHUE OTBETA,

- J0IyHICHbI OJWH — JBa HCAOYCTA HNpPHU OCBCUICHHU OCHOBHOI'O COACPXKAHUA OTBCTA,
HCITPABJICHHBIC ITOCJIC 3aMCUYAHUA YUUTEIIA,

- JOIMYyHICHbI omuoOKa uau Oojee ABYX HCIOYCTOB IIPU OCBCHICHHMU BTOPOCTCICHHBIX
BOITPOCOB WJIM B BBIKJIaJKaX, JIETKO UCIIPAaBJICHHBIC ITIOCIIC 3aMCYaHusl YUIUTCIIA.

OtMeTKa «3» cTaBUTCH B CJIeayrmux ciayvyasax.

- HETIOJTHO PACKPBITO COJIepKaHUE MaTepuaiia (Colep)kaHue U3JI0KEHO (parMeHTapHO, HE
BCEr/ia Mocje0BaTeNIbHO), HO MOKa3aHo 00Iee MOHMMAaHUE BOIMPOCAa W MPOJAEMOHCTPUPOBAHBI
YMEHHUS, JOCTATOYHBIC JJII YCBOCHUSI IPOrPaMMHOTO Matepuaia (onpeaeneHsl «TpedoBaHUIMU
K MaTeMaTH4eCKOM MOJArOTOBKE YUaIIMXCs» B HACTOSMIEH IpOrpaMme Mo MaTeMaTHUKe);

- WMENHUCh 3aTPyJHEHUS WIM JOIMYIICHbl OIMMHWOKH B OIPEACICHHH MaTeMaTHYECKON
TepMI/IHOJIOFI/II/I, qepTexcax, BBIKJIaAKax, I/ICHpaBJIeHHBIe II0CJI€ HECKOJIBKHUX HaABOIAIIINX
BOITPOCOB YUHTEJIS,

- y‘ICHHK HEC cnpaBana C HpI/IMeHCHI/ICM TCOpI/II/I B HOBOfI CI/ITyaIII/II/I HpI/I BBITIOJTHCHUUN
MPAKTUYECKOTO 3aJaHusl, HO BBIMOJIHII 331aHUs 0053aT€IbHOTO YPOBHS CIOKHOCTU O JaHHOMN
TEME;

- TPU JOCTaTOYHOM 3HAHMHM TEOPETHUYECKOrO0 MaTepHalia BhISIBJICHA HEI0CTAaTOYHAs
c(hOopMUPOBAHHOCTh OCHOBHBIX YMEHUW U HABBIKOB.

OTMmeTKa «2» CTABUTCH B CJIEAYIOIIMX CIyqasX:

- HE PaCKpbITO OCHOBHOE COZIEPKaHUE YUEOHOTO MaTepUana;

- oOHapyXeHO HE3HAHHWE YUYEHUKOM Oousiblled wium Hambosiee Ba)KHOW yacTh y4yeOHOro
MaTepHana;

- JIONyIIEeHbl OUIMOKHU B OIpPEJEeJICHUN IOHATHH, NMPH HUCIOIb30BAaHUM MaTeMaTHYeCKOH
TEPMUHOJIOTHH, B PUCYHKAX, YepPTEeKaxX WM TpaduKax, B BBIKIAIKAX, KOTOPbIE HE MCIPABICHBI
[10CJI€ HECKOJIBKUX HAaBOJAIINX BOIPOCOB YUUTEIS.

IIpumepHBIe TEMBI AJI51 HCCJEA0BATENBCKUX 1 J1a00paTOPHBIX PadoT:

['eometpus Jlo6aueBckoro.

[IpaBuiibHBIE U TONTYIPAaBUIIbHBIE MHOTOI'PAaHHUKHU.
3aragky TUpaMubl.

30510TOE CEYEHHUE.

Cummerpus B IpupoJe.

Jluct Mébuyca.

Knaccugukaius MHOrorpaHHUKOB.
Knaccugukanus ten BpamieHus.

I'eomeTpus n apXUTEKTypa.

10. ITapamienpHOE IPOEKTUPOBAHHUE.

11. BexTopHOe 3a1aHH€e NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

WX AW =
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