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1. HHACHOPT NPOTPAMMBI JUCIIUITJIMHBI

1.1007acTh NpUMEHEHHUS POrPAMMBI

PabGouass mporpamMma y4eOHOW JUCHUIUIMHBI SIBISIETCSI YacThIO MPOTPaMMBbI
MOATOTOBKM CIELHUATUCTOB cpenHero 3BeHa B coorBerctBuM ¢ PI'OC CIIO mno
crnermanbHocTn22.02.06.  CBAPOYHOE [IIPOM3BOJICTBO. JlaHHas AMCHUIUIMHA
M3Yy4aeTcs ¢ y4eTOM MpOoduis moayyaemMoro npodeccuoHaIbHOTO 00pa30oBaHMs.
CocraBneHa B COOTBETCTBUU PUMEPHON IpOrpamMmoi yueOHoM
aucuummHbl«Matematrka:anreOpa ¥ Hadajga MaTeMaTH4eCKOIOaHaIN3a; Te€OMETPUSI» IS
po¢eCCUOHANBHBIX 00pa30BaTEIbHBIX OpraHU3alui, peKOMEHA0BaHHBIX DenepalbHbIM
rOCy/lapCTBEHHBIM aBTOHOMHBIM yupexJeHueM «®PenepanbHblii HMHCTUTYT pPa3BUTHUS
oOpazoBanus» (PI'AY«DUPOy») B kauecTBe MPUMEPHBIX MPOrpaMMbl JJIsl pealn3aluu
OCHOBHOM IpodeccuoHanbHOll oOpazoBaTenbHOM nporpammbl CIIO Ha 6a3e OCHOBHOTO
o0uiero oOpazoBaHus C MOIy4eHHEM cpenHero oduiero oopazoBanus (IIpotokon Ne 3 ot
21 wnrons 2015 r. Peructpanmonnsiii Homep peuensuu 377 ot 23 wurong 2015 r. OI'AY
«®UPOy). IIporpamma pazpadorana ¢ ydyerom lIprumMepHOHOCHOBHOW 00pa3oBaTEIbHOU
porpamMmbl  cpeAHero oOmero o0pa3oBaHMs,0J00pEHHON peleHueM (eaepantbHOro
y4eOHO-METOIUYECKOr0 00BbEIUHEHHS MO 001IeMy 00pa30BaHMIO (MPOTOKOJI OT 28 HIOHS
2016 r. Ne 2/16-3)u ¢ yueToM u3MeHEeHHUI 1 fonojiHeHui ot 25.05.2017r.

1.2. Mecto y4yeOHOW IMCHUIUIMHBI B CTPYKTYpe NpPOrpamMMbl MOATOTOBKH
CIeMATHCTOB CPeIHEero 3BeHa:
O0611e006pazoBaTEIbHBIN UK, 00IIHUE YU€OHbIE TUCIIUTLIUHBI

1.3. Hean m 3aga4yu y4yeOHO#l JMCHUIUIMHBI — TpPeOOBaHHMS K pe3yjbTaram
0CBOCHMS YUeOHOI TUCIUIINHBI:

ConeprxaHue mporpaMmmbl y4eOHOU AUCIUIUIMHBL «MaTemaTuka: anredpa u Havasna
MaTEeMaTUYECKOr0 aHajlu3a; FTeOMETPHUS HAMPABIECHO HA JOCTHXKEHHUE CIIECAYIOMINX HesIei:

— obecrnieyeHne CHOPMUPOBAHHOCTH MPEICTABICHUN O COLMANbHBIX, KYJbTYPHBIX U
HCTOPUYECKHX (DAKTOpPAX CTAHOBJICHUS MAaTEMATHUKHU;

— obecrnieueHue  C(HOOPMHUPOBAHHOCTH  JIOTHYECKOTO,  QJITOPUTMUYECKOTO |
MaTEMaTUYECKOTO MBIIIJICHUS;

— obecrieueHne cHOPMHUPOBAHHOCTH YMEHHUM MPUMEHSTH IMOJTYYECHHbIE 3HAHMS IPU
pELIeHUH pa3InYHbIX 33/1ay;

— obecnieueHue CcHOPMHUPOBAHHOCTH TMPEJCTABICHUN O MaTeMaTHKE KaK 4YacTH
0011IeYeIOBeYECKON KYJIbTYpPhl, YHUBEPCAIBHOM S3bIKE HAyKH, I[O3BOJISIONIEM
ONMCBHIBATH U U3y4aTh PEAJIbHBIE ITPOLIECCHI U SIBJICHUS.

B pesyabTare m3ydyenus y4eOHO#N AucHUILIMHBI «MaTemaTuka: ajredépa U HaydaJja
MaTeMaTH4YeCKOr0 aHAJIM3a; reoMeTPUsA» 00y4aloLuiics J0JKeH 00/1a1aTh 001MMU
KOMIICTEHIUSIMU

OK 1. [ToHumaTh CYIIHOCTh U COLMATbHYIO 3HAUMMOCTh CBOEH OyayIieil mpodeccun,
IIPOSIBIIATH K HEW YCTOMYMBBIN UHTEPEC.



OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTEIbHOCTb, BEIOUPATh TUIOBBIE METOMABI U
CIOCOOBI BBINOJHEHUSI NPO(ECCUOHATBHBIX 33Ja4, OLEHUBaTh UX 3PPEKTUBHOCTH U
Ka4yecTBO.

OK 3. IIpuHuMaTh peuieHus: B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTyalUsX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBiaTh MOUCK M HCIHOJB30BaHUE HH(POpPMALMM, HEOOXOAUMON st
3¢ (HEeKTUBHOTO  BBIOJHEHUS MpOo(ecCHOHANBHBIX 3a4ay, NpO(EeCCUOHATBHOTO U
JMYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonp3oBath HUHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B
npodeccHoHaNbHOMN e TEeTbHOCTH.

OK 6. Paborats B KOJUIeKTHBE M KOMaHze, 3((HEeKTUBHO OOMIATHCS C KOJUIETaMH,
PYKOBOZICTBOM, IOTPEOUTEISIMHU.

OK 7. Bpath Ha ce0s1 OTBETCTBEHHOCTD 3a Pa0bOTy WICHOB KOMaH/bI (IO JYMHCHHBIX ),
pe3yJIbTaT BHIIOJIHEHUS 33 JaHUI.

OK 8. CamocTosSITeNbHO ONpEAeNaTh 3a1adl IpOo(ecCUOHATBHOTO M JIMYHOCTHOTO
pa3BUTHUS, 3aHUMATbCS CaMOOOpa30BaHMEM, OCO3HAHHO ILJJAaHUPOBATh IOBBIIICHUE

KBaJIU(DUKAIIUN.
OK 9. OpueHTHpOBaTbCS B YCIOBHSIX YaCTOM CMEHBl TEXHOJIOTMHA B
poeCCUOHATILHOM IESITEIbHOCTH.



PE3YJIbTATHI OCBOEHHUA YYEFHOM JUCITATLIAHBI

OcBoeHue conepkaHus ydyeOHOW AMCHUIUIMHBI «Marematuka:anreOpa u Hadasia
MaTEMaTUYECKOTOaHaIn3a; TeOMETpHs»  OOeCleuyuBaeT JOCTHXKEHHE  CTYJEeHTaMu
CJIEIYIOLIUX Pe3yIbTaTOB:

* INYHOCTHBIX:

— cOPMHPOBAHHOCTh  TPEJACTABICHUA O MaTEeMaTUKe KakK YHUBEpPCAJIbHOM
A3BIKEHAYKH, CPEICTBE MOJCIMPOBAHUSA SIBJICHUA U TPOILECCOB, HACSIX U METOAaX
MaTEeMaTHKH;

- MOHUMAaHNE 3HaYUMOCTHU MaTeMaTHKU TUTST HAyYHO-TEXHHUYECKOTO
nporpecca,cOpMUPOBAHHOCTh ~ OTHOIICHHS K  MaTeMaThke Kak K  4YacTu
00IIIeueI0BEYECKOMKYIbTYpbl Yepe3 3HAKOMCTBO C HCTOpUEH pa3BUTUS MaTEMaTHKH,
IBOIIOIUECUMATEMAaTHYECCKUX UIIEH;

—  pa3BUTHE  JIOTMYECKOI'O  MBIIUJICHUS,  MPOCTPAHCTBEHHOTO  BOOOpaKeHMUS,
QITOPUTMUYECKON KYJIBTYpbl, KPUTUYHOCTH MBILIUIEHUS Ha YPOBHE, HEOOXOIUMOM
a0ynymed 1podecCUOHAIbHOW JIEATEIbHOCTH, [UIsl MPOJOJDKEHHsT 00pa3oBaHUS
ncaMmooOpa3oBaHus;

— OBJIQJCHME MATEeMAaTHUYECKUMHU 3HAHUSMU U YMEHUSMH, HEOOXOIUMBIMH B
MOBCEIHEBHOM JKM3HM, [JIsI OCBOEHHMS CMEXHBIX €CTECTBEHHOHAYUHBIX TUCIUILINH
UIUCLHMILINH TPpO(EeCCHOHATBHOTO IMKJIA, NI MOJy4eHHUs OO0pa3oBaHUsS B OOJACTSIX,HE
TpeOYIOIUX YyriyOJIeHHON MaTeMaTH4YeCKO MOArOTOBKH;

— TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHWIO, B TOM YHCIIE CcaMOOOpa30BaHHUIO,HA
MPOTSHKEHUH BCEH KU3HU; CO3HATEIBHOE OTHOIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBUIO YCIEIIHOW MPOo(EeCCHOHATBHOM U O0IIIECTBEHHOM ACATEILHOCTH;

—  TOTOBHOCTH 51 CIIOCOOHOCTH K CaMOCTOSITEJIbHOW ~ TBOPYECKOU u
OTBETCTBEHHOMIEATEIHHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBarenbHOM, OOIIECTBEHHO TMIOJIE3HOM, Y4YEOHO-UCCIENOBATEIBLCKONW, MPOCKTHOU
UJPYTUX BUIAX JACSATEIBHOCTH;

— OTHOULIEHHE K MPO(PECCUOHANIBHOMN AEITEIbHOCTH KaK BO3MOKHOCTH y4acTHUs B PEILICHUN
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIEHAIIMOHATIBHBIX MPOOJIEM;

* MeTanpeIMeTHbIX:

— YMEHHE CaMOCTOATEIBHO OMPEICNSTh LETH ACITETbHOCTH W COCTaBIIATH IIJIAHBI
AESTENIbHOCTH; CaMOCTOATEIBHO OCYIIECTBIATh, KOHTPOJIHPOBATh M KOPPEKTHUPOBATH
JeSITeIbHOCTD;

— UCTIONTb30BaTh BCE BO3MOXHBIE PECYPCHI JUIS TOCTHIKEHHUS MOCTABICHHBIX LEJIeH |
peai3allii IJIAHOB JIEATENBHOCTH; BBIOMpAaTh YCHEIIHbIE CTPAaTErWd B Pa3IMYHBIX
CUTYaIHsIX;

— YMEHHE TPOAYKTUBHO OOIIATHCS U B3aMMOJEWCTBOBATH B MPOIECCE COBMECTHOM
JESTENIbHOCTH, YYUTHIBATh TO3HIMHM JPYTUX YYACTHUKOB MACSITENbHOCTH, dPPEKTUBHO
paspemiath KOH(MIUKTHI,

— BJIQJICHWE HaBBIKAMH TIO3HABATEIHHOM, Y4eOHO-MCCIEIOBATEILCKON U MPOCKTHON
JEsITeIbHOCTH, HaBbIKAMU pa3pelieHus MnpoOsieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOAOB pELICHUs MPaKTUYEeCKUX 3aJad, MNPUMEHEHHIO
pa3IMYHbIX METOJIOB MO3HAHUS;



- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHON MH(OPMAIIMOHHO-TI03HABATEIHHON
NEATEIIbHOCTH, BKJIKOYas YMEHHUE OPUCHTUPOBATHCS B  PA3IMYHBIX HCTOYHHUKAX
MHpOpMaIMU, KPUTUYECKU OLIEHWBATh U MHTEPIPETUPOBATh UHPOPMALIMIO, ITOTYIAEMYO
U3 Pa3IMYHbIX UCTOYHUKOB;

- BJIaJICHUE S3BIKOBBIMU CPEACTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO M3JIaraTb CBOXO
TOYKY 3pEHMSA, UCIIO/Ib30BaTh aJE€KBATHBIC SA3BIKOBBLIC CPEICTBA; — BJIAJCHHUEC HaBbIKAMU
MO3HABATENBbHON pedIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUI U MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJbTATOB M OCHOBAHWM, IPAaHULl CBOETO 3HAHWS W HE3HAHUsS, HOBBIX
[I03HABaTEIbHBIX 3a7a4 U CPEIACTB U1 UX JOCTUIKECHU;

- LEJICYCTPEMIIEHHOCTh B IOMCKaX W MNPUHATHUM pPELIEHUI, COOOpa3UTEIbHOCTh U
UHTYULUS, PA3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHU; CIOCOOHOCTh BOCIIPUHUMATD
KpacoTy U TapMOHHIO MUPA;

* IpeJMEeTHBIX:

- c(OpMHPOBAHHOCTh NIPEICTABICHUN O MAaTEMATUKE KaK YACTH MUPOBOM KYJIbTYphI U
MeCcTe MaTeMaTUKd B COBPEMEHHOM LMBWIM3ALMHU, CIOCO0AaX OINUCAaHUS SIBJICHUN
pEaIIbHOTO MUpPa HA MATEMATUYECKOM S3BIKE;

— Cc(pOPMHUPOBAHHOCTHh MPEJCTABICHUA O MAaTEMATHYECKHX MOHATHUAX KaK BAKHEUILHX
MAaTEMAaTUYECKUX MOJECIAX, MO3BOJIIOMIMX ONKWCHIBATH U M3y4yaTh pasHble IIPOLECCHl U
SBJICHMS; ITIOHMMAHHUE BO3MOXKHOCTHM AKCHOMATHYECKOTO IIOCTPOEHMS MaTeMaTHYECKHUX
TEOPHUIL;

— BJIQJICHUE METOJAMHU J0KA3aTEIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE UX IPUMEHATH,
[IPOBOJUTH JOKA3aTEJIBHBIC PACCYKIAECHHS B XOA€ PELICHU 3a1aY;

— BJIAJICHUE CTAaHJAPTHBIMU IIPUEMaMH PELICHUSA PALUOHAIBHBIX W HpPpPalMOHAIBHBIX,
ITOKA3aTEIIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKNX YPABHEHUM U HEPABEHCTB, UX CHCTEM;
HCIOJIB30BAaHNUE TOTOBBIX KOMIIBIOTEPHBIX MIPOTrpaMM, B TOM YHUCIE Ui IMOWCKA IIyTH
pELIEHNs ¥ WLTIOCTPALIUKU PEIIEHUS] YPABHEHUI U HEPABEHCTB;

— c(hopMUPOBaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHSIX MaTEMAaTUYECKOIO aHaIn3a
M UX CBOWCTBaxX, BIAJCHUE YMEHHMEM XapaKTepU30BaTh IMOBEJIEHUE (DYHKIIHA,
WCTIOJIb30BaHMUE MTOTYYECHHBIX 3HAHUM JJIs OTIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;
— BJIQJICHUE OCHOBHBIMU MOHATHUIMHU O IUIOCKUX U IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢durypax, HX OCHOBHBIX CBOWCTBax; C(OPMHUPOBAHHOCTH YMEHHUS pacloO3HaBaTh
reoMeTpuyeckre (QUrypbl Ha yeprexax, MOJAENSAX U B PEAJTbHOM MHPE; MPUMEHEHHUE
M3YYEHHBIX CBOMCTB r€OMETpHUUECKUX (QUryp u (opMyll A pelieHUs Te€OMETPUIECKUX
3a7a4 ¥ 3a/1a4 C IPAKTUYECKUM COJEPIKAHUEM,;

— Cc(pOpPMUPOBAHHOCTb MPEACTABICHUH O IMpoLeccax U  SBJICHUSAX, HMEIOIINUX
BEPOSATHOCTHBIA XapakTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTSX B pPEAJIbHOM MHUPE,
OCHOBHBIX IIOHATUAX DJJIEMEHTApHOM TEOPUM BEPOSTHOCTEW; YMEHHUM HAXOIUTb U
OLICHHBATh BEPOSITHOCTH HACTYIJICHUSI COOBITUN B IPOCTEUIINX MPAKTUUYECKUX CUTYyalUIX
Y OCHOBHbBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJIUYMH;

— BJIAJICHUE HABBIKAMU UCIIOJIB30BaHKS I'OTOBBIX KOMIIBIOTEPHBIXIIPOTPAMM IIPU PELLICHUU
3aj1ad4.



1.4. Koin4ecTBO 4aCOB HA 0CBOEHME MPOrPaMMbl TUCHUIIJIMHBI.

MakcuManibHOM yueOHOM Harpy3ku ooydaronierocs351 gac,

B TOM YHCIIE:

00s13aTeIbHON ayTUTOPHOM yueOHOM Harpy3ku oOyuarorierocs 234 yaca;
camMoCTOsITeNbHOM paboThl oOydaromierocsall’ gacos.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUIbI YUeOHOH padoThl

Bux yueOHoit padoThl O0bem
4acoB

MakcuMmasibHasi yueOHasi HArpy3ka (Bcero) 351

Oo0s13aTeIbHAN aYAUTOPHAA YYeOHAs HArpy3Ka (Bcero) 234

B TOM YHCJIE:

TEOPETHUYECKHE 3aHATHUS 214
MIPAKTUYECKHE 3aHATHUS 20
KOHTPOJIbHBIE paOOThI
KypcoBasi pabota (IpoeKT) (eciu npedycmompeno)

CamocrosiTesibHast padoTa o0y4ariuerocs (Bcero) 117

B TOM YHCJIE:

Hanucanue peghepamos 2

Pewenue 3a0au 115

B cootBeTCcTBUM C yq€6HI>IM IUIAHOM 110 uToram I CCMCCTpa aTTCCTallHA IIPOBOAUTCA

B BUJie «JIpyrue popmbl KOHTPOIISH (CpeTHUNA Ol IO UTOraM TeKYyIIeH

YCIIEBAEMOCTH).

IIo nrtoram N3YUCHUA OTUCHUIIIIMHBI BO II CCMCCTPC 06}"{3}01]1](1605[ CAaI0T 5K3aMCH




2.2 TemaTH4eCKUi IJIAH U COAepP:KaHue y4eOHOH AucHunInHbI«MaTeMaTnka: ajredpa M Ha4ajaa MaTeMaTHIeCKOI 0

aHaJIu3a; reoMeTpus»

Haumenosanue
pa3aesioB U TeM

Conep:kanue y4ye0OHOro MaTepuaJa, J1ad0paTopHble U MPAKTHYECKUE PA0OThI,
CaMOCTOsSITe/IbHAS padoTa o0yuyaoumxcs, KypcoBasi pador (IPoeKT) (eciu
npeoycmompeHul)

O0BbeM yacoB

YpoBeHb
OCBOEHUS

1

2

4

BBenenue

Copepxanne yueOHOro Marepuana

1 | MatemaTuka B HayKe, TEXHHKE, KOHOMHKE, MH()OPMAIMOHHBIX TEXHOJIOTHSAX H
NpaKTHYECKOH nesitenbHocTH. Lleny u 3agaun n3ydeHns MaTeMaTuKy IIPH OCBOCHUHU
npodeccuit CI10 u cneunansHocreit CIIO.

Paznea 1

AJITEBPA

53

Tema 1.1.
Pa3zBurtHe noHsATHA O
qucae

CopepxaHue yaeOHOro Marepuana

1 | Henple w panuoHambHbIe uucia. JledcTBuTenbHble uwucia. [IpubmmkeHHBIS
BbluKCIeHUs. KOMILIEKCHbBIE YnCIa.

10

1,2

CamocrosiTeibHas paGora Nel
Brimonnenue apupmMeTHueckux oneparui HaJy KOMILUIEKCHBIMH YUCIIaMU (CII0KEHHE,
YMHOXEHHE, JICJICHNE, BO3BEJCHHE B CTENICHB). PaboTa ¢ nmureparypoi.

Tema 1.2.
Kopuu, crenenu u
JIorapu(pmbl

CopepxaHue yaeOHOro Marepuana

1 | Kopnau u crenenu. Kopau HatypaiabHOW cTENEHU U3 YUCa U UX cBoiicTBa. CTeneHu
C palMOHaJIbHBIMU II0KA3aTeIsIMH, UX CBoOWcTBAa. CTENEHM C ACHCTBUTEIbHBIMU
nokazatensiMmu. CBONCTBA CTENEHU C JIEHCTBUTENBbHBIM TokazareneM. Jlorapudm.
Jlorapupm umcna. OcHOBHOE Jorapu@muyeckoe TOXKAECTBO. JlecATHUHBIE U
HaTypaJyibHbIe Jlorapudmel. [IpaBuna neiictBuii ¢ norapupmamu. Ilepexon k HoBomy
ocHoBaHuto. [IpeoOpazoBaHue anreOpanyeckux BbIpaxkeHuil. IlpeoOpazoBaHue
palrOHAIBHBIX, MPPALMOHAIIBHBIX CTEIIEHHBIX, ITOKa3aTeIbHBIX u
J0rapu(pMHUUECKUX BbIpKEHUHN

26

1,2

IIpakTuyeckas padora Nel

BrinonHenue apugmMeTnyeckux onepanuii Haa JecTBUTENbHBIMU H KOMIUIEKCHBIMU
ymrciaMu. HaxoxxieHue npuOinKeHHbIX 3HaUeHUH BEJIMYUH U MTOTPEIIHOCTEN
BbIYUCIICHUH. BhinonHenne npeodpa3zoBanuil BBIpaXeHUN, TPUMEHSs CBOMCTBA
CTerneHel, KOpHel U JorapumMos.

CamocrosiTeibHas padora Ne2

W3BrieueHne KOpHs N-I CTENIEHU U3 YKCIIa HAa OCHOBE onpeaenenus. Haxoxnenue
3HAYCHUsI JIOTapru(PMOB Ha OCHOBE ompeieeHus. BrimoiHeHne mpeodpa3oBaHmit
BBIPXCHHH, TPUMEHsIs] JOPMYJIbI, CBSI3aHHBIE CO CBOMCTBAMU JIOTapru()MOB.

10
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Pa3nea 2 OCHOBBI TPUTOHOMETPUH 46
Tema 2.1. Copepxanue yaueOHOro Marepuaa 12
OcHoBHble mousiTHA | 1 | Pagnannas mepa yrna. BpamarensHoe nsmwxenue. CHHYC, KOCHHYC, TaHTE€HC H 1,2
KoTaHreHc 4ucina. OCHOBHBbIE TPUTOHOMETPHUYECKHE TOXKIECTBA, (POPMYJIBI
npuseneHusa. CuHyc, KOCUHYC U TaHT'€HC CYMMBI U Pa3HOCTH JIBYX yrioB. CHHYC U
KOCHHYC ABOHHOro yria. ®Gopmyinbl MOJOBUHHOTO yria. IIpeoGpa3oBaHust CyMMBI
TPUTOHOMETPUYECKMX (YHKIMHA B TPOU3BEACHHE W MPOU3BEACHUS B CyMMY.
BelpaxeHue TpUroHOMETpUYECKMX (YHKLUMH uepe3 TaHMEeHC I10JIOBUHHOTO
aprymenra. [IpeobpazoBanus IpoCTEMIINX TPUTOHOMETPUUECKUX BBIPAKEHUM.
ITpocTeine TPUroHOMETPUYECKUE YpaBHEHMs. PelnieHre TpUroHOMETpUYECKUX
ypaBHeHui. [IpocTeiiine TpUroHOMETpUUYECKHE U HEPABEHCTBA. APKCHUHYC,
ApPKKOCUHYC, ApKTaHI'€HC YUCIIA.
CamocrosiTesibHas padora Ne3 6
Beinonnenune npeodpa3zoBaHuil BBIpaKCHUH, IPUMEHSSI OCHOBHBIE
TPUTOHOMETPUUECKHE TOXKECTBA.
Tema 2.2. CopepxaHue yaeOHOro MaTrepuana 4
OcHoBHBIE ®opmyinsl mpuBeaeHus. Popmyisl ciaoxeHuss. Popmyisl yaBoeHus. PopMyibl 1,2
TPUTOHOMETPHUYECKHUE | MOJOBUHHOTO YIa.
TOXKIECTBA CamocrosiTesbHasi padora Ned 3
ITpeobpazoBaHre TPUTOHOMETPUYECKUX BBHIPAIKEHUM.
IIpakTnyeckas padora Ne2 2
PaguanHbIii MeTOT UI3MEpEHHUSI YTIIOB BPAILEHUS U CBSI3b C IPaJlyCHON Mepoil.
Beruucnenue 3Ha4eHui 1 TOKIECTBEHHBIE TPEOOPa30BaHMs TPUTOHOMETPUUYECKUX
BBIPAKCHUI.
Tema 2.3. ConeprkaHne yueOHOro MaTepuasa 6
IIpeoOpasoBanus [TpeobpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIUI B IPOU3BEACHUE U 1,2
NpoCTeHIuX NPOM3BEACHUS B CyMMY. BbIpaskeHre TPUTOHOMETPUYECKUX (PYHKIUHI uepe3 TaHTeHC
TPUIOHOMETPUYECKHUX | MOJOBUHHOTO apryMEHTAa.
BbIPAKEHUH CamocrositenbHas padora NeS 3
Jloka3aTesnbCTBO TPUTOHOMETPUYECKUX TOXKIECTB.
Tema 2.4. ConeprkaHue yueOHOro MaTepuasa 4
Tpuronomerpuueckue | [Ipocreiimme Tpuronomerpuueckue ypaBHeHus. [Ipocreiinime TpuroHoMeTpuieckme 1,2
YPABHEHHSA U HEPABEHCTBA.
HepaBeHCTBA IIpakTyeckas padora Ne3 2

[TpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPUUECKHUX BbIpaxeHHil. Pemenue
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB.
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CamocrosiTeibHas padora Ne6
PelnieHne TpUroHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB.

Pa3nea 3 ®YHKIINU, UX CBOMCTBA U TPA®UKH 27
Tema 3.1. Copepxanue yueOHOro Marepuana 4
OyHKIHT 1 | Obnacte ompeneneHuss ¥ MHOXKECTBO 3HA4YCHUH; Tpaduk (QYHKIUH, MOCTPOCHHE 1,2
rpa¢uKoB QYHKIUH, 3aJaHHBIX PA3JIUYHBIMU CIIOCOOAMH.
CamocrosiTeibHas paGora Ne7 2
N3yuenue onpeneneHuit 4ncioBoi GyHKINHU, apryMeHTa (pyHKIUHU, 3HAYSHUS
GyHKINN.
Tema 3.2. Copepxanue yaueOHOro Marepuana 4
CpoiictBa QpyHkuuu | 1 | MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAHWUYEHHOCTh, IEPHOIUYHOCTD. 1,2
[TpomexxyTkn BO3pacTaHusi W YOBIBaHHs, HauOOJbIIee W HaWMEHbIEE 3HAYCHUS,
TOYKU 3KcTpemyMma. ['paduueckas mnTepnperauus. [Ipumepsl (yHKIMOHAIBHBIX
3aBHCUMOCTEH B PEaIbHBIX IMpoIeccaXx M SBICHHUIX. Apu(METHUECKHE ONEepaIiu
Haa (yHkumsMu. Croxsas (QyHkuus (komnosuuusi). [loHaTHe 0 HenmpepbIBHOCTH
(YHKIMH.
CamocrosiTesbHasi padbora Ne8 2
Crioco0wI 3aanust QyHKITHI.
Tema 3.3. CopepxaHue yaeOHOro Marepuana 2
Ooparnbie pynknun | 1 | OGnacte onpeneneHus 1 00JacTh 3HaUYeHH 00paTHOH QyHKIMH. ['paduk oOpaTHOH 1,2
GbyHKLIUU.
CamocrosiTeibHas padora Ne9 2
Haxoxxaenue obnactu onpenenenns u 001acT 3Ha4YeHUH PYHKINU.
Tema 3.4. ConeprkaHue yueOHOro MaTepuasa 6
CreneHnnsle, 1 | Onpenenenust ¢yHkuui, ux cpoiictBa M rpaduxu. IIpeobpazoBanus rpaduxos. 1,2
NoKa3aTeJbHbIe, [TapannenbHplil IEPEHOC, CHMMETPHUSI OTHOCUTEIBHO OCEH KOOPAMHAT U CUMMETPHS
Jorapugmuyeckune u OTHOCHUTEJIGHO Hayalla KOOPJIWHAT, CUMMETPHsI OTHOCHUTEIBHO MNpSIMOH y = X,
TPUTOHOMeTPHYeCKHe pacTshKeHUE M CKaThe BAOJb Ocel KOOpIMHAT.
¢ynxkuun. Oo6parunie | [Ipakruyeckas padora Ned 2
Tpuronomerpuveckue | VMccnenosanue ¢ynkuuu. Iloctpoenune u mpeoOpazoBaHust TrpadukoB (QyHKIHHA C
Gynkuuu UCIIONB30BAaHUEM UX CBOMCTB.
CamocrositenbHas padora Nel0 3
W3ydenue onpeaeneHuit 4nciaoBoi GyHKIUMH, apryMeHTa (PyHKINY, 3HAYSHUS
¢ynkuuu. CiocoOsl 3aganus ¢pyHkuuil. Haxoxaenue o0xactu onpenesneHust 1 001acTi
3HaueHui Qpynkuuu. 'eomerpuyeckue npeoOpa3oBaHus rpa@uKoOB GYHKIIUH.
Paznen 4 HAYAJIA MATEMATHYECKOI'O AHAJIM3A 69
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Tema 4.1.
IMocaenoBaTeabLHOCTH

CopepxaHne yaeOHOT0 MaTrepuana

1 | CriocoOnl 3a1aHus ¥ CBOMCTBA YKUCIIOBBIX ITOocienoBarensHocTel. [1oHsTre 0O
npezjene nocienoBareabHoCTH. CylllecTBOBaHUE Mpejiesia MOHOTOHHOM
OTpaHWYEHHOU mocaeaoBaTelbHOCTH. CYMMHUPOBAHUE MTOCIIEI0BATEILHOCTEH.
BeckoHeuHO yOBIBaIoIasi reoMeTpruIecKasi MPOTrPECcCHsi U €€ CyMMa.

1,2

CamocrositesbHass padora Nell
CHOCO6BI 3aJaHuA YHUCJIOBOM MMOCJICAOBATCIILHOCTHU, CyMMa MCPBBIX IT YJICHOB OECKOHEYHO
Y6BIBaIOHICﬁ FCOMGTpPI‘ICCKOfI IMPOrpeCcCcum. Hpeﬂen YHUCJIOBOM IIOCJICAOBATCIIBHOCTH.

Tema 4.2.
IIpousBoanasn

Copepxanue yaueOHOro Marepuana

1 | IlonsaTHe O TPOM3BONHOW (YHKIMH, €€ T€OMETPHUYECKUN U (PU3UYECKUH CMBICIH.
VYpaBHeHHe KacaTenbHOW K rpaduky QyHkuuu. [Ipons3BoaHble CyMMBbl, pa3HOCTH,
POM3BEACHUS, YacTHBIC. [ [pOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

1,2

IIpakTuyeckasi pabora NeS

Brraucrienue wieHOB U mpezienia YUCIOBOM MOCIeI0BaTeIbHOCTH. [IpuMenenme
NPOU3BOIHON K HCCIIEA0BaHUIO (QYHKIMI M MOCTPOEHUIO rpadukoB. Haxoxnenue
HarOOJIBIIET0 M HAMMEHBIIIETO 3HAYCHUS (DYHKIIHH.

CamocrositesbHas padora Nel2

CocraBneHne ypaBHEHHUs KacaTelabHOH K rpaduky ¢pyHkunu. Berancienne
IPOU3BOAHBIX OCHOBHBIX 3JIEMEHTapHBIX (QyHKIMiL. [IppuMenenne mpon3BoIHOM K
uccnenoBanuio Gyakun. Cxema noctpoenus rpagukos Gpyakmmii. Mcrons3oBanue
POM3BOIHON JJIsl U3yUEHUs CBOMCTB (DYHKLUH U NOCTPOCHUS IpaUKOB.

O0o0aromee
3aHATHE

Jpyrue (¢popMbl KOHTPOJIA

Tema 4.2.
IIpousBoanasn

Coneprkanue y4eOHOro MaTepuana

[TpuMeHeHNe NTPOU3BOIHOMN K MCCIeI0BaHNUIO (DYHKIMHA U IIOCTPOEHUIO TPadUKOB.
[TpousBoaHbIe 00paTHON QYHKIIMK U KOMIIO3UIIUN QyHKIMH. [IprMepsl nenosib30BaHus
IIPOU3BOJHON JUI HaXO0XACHNS HaWIY4Ilero peleHus B IPUKIAIHbIX 3a7adax. Bropas
IIPOU3BOJIHAS, €€ TEOMETPUUYECKUN U pu3ndeckuil cMbici. HaxoxaeHne ckopocTH st
npoliecca, 3aJJaHHOro (popMyIIoil U rpaKOM.

14

CamocrosiTeibHas paGora Nel2

CocraBieHue ypaBHEHHUs KacaTeabHOH K rpaduky ¢pyHkuuu. Berancienue
IIPOM3BOIHBIX OCHOBHBIX 3JIeMEHTapHbIX (QyHKIM. [I[pumMeHeHe nporu3BoIHOM K
uccnenoBanuio Gpyakiun. Cxema noctpoenus rpagukos pyHkiuii. Mcnons3oBanue
MPOU3BOJTHON U1 U3YYEeHHsI CBOMCTB QYHKIMI U OCTPOECHUSI rPa(UKOB.

Tema 4.3.
IlepBooOpa3Has u

Cogeprkanne ydeOHOro MaTepurana

1 \HepBoo6pa3Ha5{ u uHterpan. Tabmuna mnepBooOpa3HbiX. OrnpeneneHHbId U

16
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HHTErpaji HeolpeAeNeHHbl uHTerpan. IIpuMeHeHHe ONpeneseHHOro UHTerpana A
HaXOXJEHUd IUIONAAy KPUBOJHUHEHHON Tpaneuuu. Popmyna Hprotona—
Jleiitbnuna. Ilpumepsl npuMeHeHHs HHTErpaia B (GU3NKE U TE€OMETPUH.
IIpakTuyeckasi pa6ora Ne6 2
WuterpupoBanue mnpoctedmux ¢yHKuuid. IlpumeHeHue HHTErpajsa K BBIYHCICHHIO
(U3MYECKUX BEJIMYUH U IUIOIAAEH.
CamocrosiTeibHas padora Nel3 8
Wurerpan u nepoodpasnas. Teopema Hprorona—JleliOnuna.
Pa3nea 5 YPABHEHUSA U HEPABEHCTBA 34
Tema 5.1. CopepxaHne yueOHOro Marepuana 4
YpaBHeHus u 1 | PaunonanbHble, UWppaLMOHAIbHBIE, IOKA3aTEJIbHbIE W  TPUIOHOMETPUYECKHE 1,2
CHCTeMbl YPABHCHHU I YPaBHEHH M CHUCTEeMbl. PaBHOCHUIBHOCTb YpaBHEHUH, HEPABEHCTB, CUCTEM.
OcHOBHbBIE MPUEMBI UX DPELIEHUS (Pa3/IoKEHHE HAa MHOXKUTENIM, BBEJIEHUE HOBBIX
HEHM3BECTHBIX, 10ICTAHOBKA, TpapuuecKuii MeTox).
CamocrositesbHas padora Nel4 5
Pemenne panuoHanbHbIX, UPPALMOHANIBHBIX, IOKA3aTEJIbHBIX U TPUTOHOMETPUUYECKUX
YPaBHEHHUI U CUCTEM YPaBHEHHUH.
Tema 5.2. Copnepxkanne yqeOHOro maTepuaa 6
HepasencrBa 1 | PanuonanpHble, UppalMOHalbHbIE, IOKa3aTeJIbHblE U TPUTOHOMETPUYECKHE 1,2
HepaBeHCTBA. OCHOBHbBIE IPUEMBI UX PELICHUS.
CamocrositeibHas padora NelS 4
Perenne palliOHaIbHBIX, UPPALIMOHATIBHBIX, TI0KA3aTE€IbHBIX U TPUTOHOMETPUUECKUX
HEPaBEHCTB.
Tema 5.3. ConeprkaHue yueOHOro MaTepuasa 8
Hcnoab3oBanue 1 | Meron wunTepBasioB. M300paxeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA 1,2
CBOIICTB U rpaduxoB pELIECHUI ypaBHEHUI Y HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.
(ynxuuii npu IIpakTHyeckas padora Ne7 2
peleHnn ypaBHeHHil | PernieHne ypaBHEHHH, CHCTEM YpaBHEHUH, MPUMEHsIS OCHOBHBIE TPUEMBI PEIICHHSI.
H HEPABEHCTB Vcnonp3oBanne cBOMCTB U rpauKoB (PyHKUMHN 171 pelIeHUs] ypaBHEHUM U HEPABEHCTB
CamocrositeibHas padora Nel6 5
[TpumeHeHre MeTo1a HHTEPBAJIOB IIPU pellIeHnH HepaBeHCTB. [ paduyeckoe pemieHne
JMHENHBIX U KBA/IPaTHBIX HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM.
Pa3nes 6 KOMBUHATOPHUKA, CTATUCTUKA U1 TEOPUS BEPOSATHOCTEM 18
Tema 6.1. ConeprkaHue yueOHOro MaTepuaa 2
DJIeMeHTbI 1 | OcHOBHBIE TOHATHS KOMOMHATOPUKH. 3a/aud Ha TMOJCYET 4YMCIa pPa3MEIICHUH, 1,2
KOMOMHATOPUKH NePeCTaHOBOK, coueTaHuil. Perenue 3a1a4 Ha nepeOop BapHaHTOB.
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®opmyna 6unoma Hetotona. CBolicTBa OMHOMUHATIBHBIX KOA((HUIIMEHTOB.
Tpeyronpuuk [Tackans.

CamocrositeibHas padota Nel7 2
Pemienue 3a1a4 Ha nepeGop BapuaHTOB.
Tema 6.2. CopepxaHne yaeOHOT0o MaTrepuaa 4
dueMenThbl Teopun | 1 | CoObiTHE, BEPOATHOCTH COOBITHS, CIOKEHUE U YMHOXKEHUE BeposiTHOCTEH. [lonsaTuHe 1,2
BeposTHOCTEH O HE3aBHCUMOCTH COOBITHH. JlMCKpeTHas ciydailHas BeNIWYMHA, 3aKOH ee
pacnpezneneHus. YucloBble XapaKTEPUCTUKU JUCKPETHOM CIIydallHOW BEJIMYMHBI.
[ToHsiTHE O 3aKOHE OOJNBIINX YHCEIL.
CamocrosiTejibHas padoTa Ne 18 2
Brruucnenue B mpoCcTeHIINX Ciiydasix BEpOSTHOCTH COOBITHI HA OCHOBE MOJICUETA
4KCJIa UICXOMO0B.
Tema 6.3. Copnepxkanne yaeOHOro maTepuasa 4
JIEeMEeHTBI 1 | IlpeacraBienne naHHBIX (TaONWIBI, JAWarpamMMmbl, TpaduKu), TeHEpajJbHas 1,2
MaTeMaTH4eCKOoi COBOKYITHOCTb, BBIOOpKa, cpeqHee apupmeTrueckoe, meauana. Ilonstue o 3amayax
CTATHCTHKH MaTeMaTUYeCKON CTAaTUCTUKHU. PelieHue NpakTHUUeCKUX 3ajad ¢ INPUMEHEHHEM
BEPOATHOCTHBIX METOJIOB.
IpakTHyeckas paéora Ne8 2
Pemenne koMOMHATOPHBIX 3aa4. Beruncienne BeposTHOCTEN. Pelienre npukiaaHbeix
3aja4.
CamocrosiTeibHasi padora Ne 19 2
HcTopus pa3BuUTHs KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEN U CTATUCTUKH U UX POJIb B
pa3IMYHbIX cepax YeaoBeUeCKON KU3HESSTEIbHOCTH.
Paznen 7 I'EOMETPUSA 92
Tema 7.1. CopepxaHue yaeOHOro MaTepuana 20
IIpsamble 1 m1ockocTH | 1 | B3aumHoe pacnionoxeHue IByX MpsIMBIX B IpocTpaHcTBe. [lapannenbHocTs npsaMoit 1,2
B IIPOCTPAHCTBE u 1iockocTu. llapamiensHocTh 1uIOCKOCTEH. lleprneHauKyIIpHOCTE NPSAMON H
IJIOCKOCTH. lleprneHauKynsp M HakJIOHHAasA. YTOoJl MEXAy NPSAMOW MU IUIOCKOCTBIO.
JIByrpaHHBI yroia. YToil MexXAy IUIOCKOCTAMU. llepneHaukyiIspHOCTh IBYX
wiockocteil. ['eomerpuueckne mnpeoOpazoBaHUsT NPOCTPAHCTBA: MapajuUIEIbHBIN
IIEPEHOC, CUMMETpPHsI OTHOCHUTEIBHO IUIOCKOCTH. [lapaiienbHoe NMpoeKTUpOBaHUE.
[Tnomans oproronansHOM poekimu. M300pakeHne npocTpaHCTBEHHBIX (QUTYP.
CamocrosiTeibHasi padora Ne 20 10
ITocTpoenne npsMbIX U mIockocTei. IlocTpoenne neprneHanKyIsipa 1 HAKJIOHHOM K
1ockocTu. [locTpoeHue yria Mex 1y HAKJIOHHOM U TIJIOCKOCTBIO.
Tema 7.2. CopepxaHuie yaeOHOT0o MaTepuana 10
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MHoOrorpaHHUKH

1 | Bepumnbl, pebpa, rpaHd MHOTOTpaHHUKA. Pa3BepTka. MHOrorpaHHble YIJbl.
Brinmyknbsie mMHOrorpanHuku. Teopema Oiinepa. Ilpusma. Ilpsamas w HakiIOHHas
npusma. [lpaBunsHas npusma. [lapamnenenunen. Ky6. IMupamupa. IlpaBunbHas
nupamyia. YceueHHas nupamupa. Terpasap. Cummerpun B KyOe, B
napaijenenumnene, B npusMe u nupamuae. CeueHust KyOa, MPU3Mbl U MUPAMUIBL.
[IpencraBiaeHne O NpPaBWIbHBIX MHOTOIpaHHHMKAx (TeTpa’ap, KyO, OKTasap,
JOJICKAdP U UKOCAIIP).

1,2

CamocrosiTejibHas padoTa Ne2l
N300paxeHre 0OCHOBHBIX MHOTOIpaHHUKOB. IIpu3ma. [Tnomane ee moBepxHOCTH.
BrinonHeHue yepTexei o yCaoBHsIM 3a/1a4 U UX PELICHHUE.

Tema 7.3.
TeJia 1 MOBEPXHOCTH
BpalleHus

Conepkanue yaeOHOro MaTepuaia

1 | Hunuaap u konyc. YceueHHbIH koHyc. OCHOBaHUE, BICOTA, OOKOBAsi TOBEPXHOCTH,
oOpa3yromas, pazBepTka. OceBble CEUEHUS U CEUEHMs], TapalIeIbHbIE OCHOBAHUIO.
[Hap u chepa, ux ceuenus. KacarenpHas miockocTsb K cdepe.

1,2

CamocrosiTesibHas paGora Ne22
Buael nununaapa. ¥YcedeHHbl KoHYC. [lmomans ero noBepxXHOCTH.

Tema 7.4.
HN3mepenus B
reoMeTpuu

Copeprxkanue y4eOHOro Marepuana

1| O6bem m ero msmepenue. MuterpambHas Qopmyna odbema. Dopmynbl o0bema
Ky0a, MpsSIMOYrOJILHOTO Hapasuieienunena, npu3Msl, nuauHapa. Gopmynsl o0bema
nupamMuapl M KoHyca. @OpMylibl ILIOIIAAM IOBEPXHOCTEM LMIMHApPA M KOHYcCA.
dopmynsl 00beMa I1apa U miomaan cQepsl.

[Togo6ue Ten. OTHOMIEHUS TUIOMIAEH TOBEPXHOCTEN M 00BEMOB TTOTOOHBIX TEI.

1,2

IIpakTyeckas padora Ne9
Pemenue 3aga4 Ha HAXOXKICHUE HIIEMEHTOB MHOTOTPAHHUKOB U TEJT BPAILLICHHUS.
Brraucnenue mwiomaein 1 00eMOB.

CamocrosiTeibHas padora Ne 23

Haxoxxnenue miiomaau ceuenus. [lnomanu nopepxHocteit chepuueckux cerMmeHTa u
nosica. O0bEeMBI MTapajuIeNenune1a, MPU3MbL, TUPAMUIBI U YCEUSHHON TTUPaMHU/IBL.
®dopmyna oobema Kyoa.

Tema 7.5.
Koopaunartel n
BEKTOPBI

Conepxanue yq4eOHOro MaTeprasa

1 | IlpsmoyronbHas (ekapToBa) CUCTEMa KOOpAMHAT B mpocTpaHcTBe. PDopmyna
paccTosHUS MEX]y IByMSI TOUKaMU. Y paBHEHUS cepbl, MIOCKOCTH U MPSMO.
BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpOB. Cl10KEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BeKTOpa MO HaNpaBiICHUSIM. YTOJI
MeX1y IByMs BekTopamu. [Ipoeknus Bekropa Ha ock. KoopanHatel BEKTOpa.
CkassipHOe Npou3BeJieHHe BEKTOpoB. Vcronb30BaHne KOOPAMHAT U BEKTOPOB MPH
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1,2
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‘ PCIICHUN MATCMATHYCCKUX U TPUKJIAAHBIX 3a1a4.

IIpakTnyeckas padora Nel(

Pemenue npocreiimmx 3agayd ¢ Bekropamu. CocTaBiieHUE ypaBHEHUH JIMHUHN Ha
ockocTy. Penenune 3a1a4, UConb3ysl CBOWCTBA NPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE, YCIOBHSI MAPAIIIEIBHOCTH U IEPIEHIUKYISIPHOCTH.

CamocrosiTesibHas padora Ne 24
Omnpenenenne KOOpAUHAT TOYEK B MpocTpaHcTBe. DopMysia pacCTOSTHUS MEXKIY ABYMSI
TOYKaMu, (popMyJia KOOPJIMHAT CEPEIUHBI OTPE3KA.

IloBTOpPEHME

[ToBTopenue tem:[IpousBoHast, mepBooOpa3Hasi 1 HHTETPall, OCHOBHBIC
TPUTOHOMETPHUECKHE TOXKIECTBA, YJIEMEHThl KOMOMHATOPUKHU

CamocrosiTeibHasi padota Ne 25
[ToaroToBka K 5K3aMeHy, pelIeHue 3a/1a4.

4

Bcero: Aynuropusix — 234

MaxkcumanpHbIX - 351

Teopernueckux 3aHsATHI - 214
IIpakTueckux 3aHITUNA —
20CamocTosTeNbHBIX padoT - 117
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM

JAEATEJBHOCTU CTYJAEHTOB

Coaepsxanue o0y4eHust

XapakTepHCTHKA OCHOBHBIX BUAOB y4eOHO 1esiTeIbHOCTH

Beenenune

O3HaKOMJICHHUE C POJIbI0 MATEMATHKH B HAayKe, TEXHHUKE, SKOHOMUKE,
WHPOPMAIMOHHBIX TEXHOJOTHUSAX U TIPAKTHYECKOHN JICTEIHHOCTH.
O3HaKOMJICHHUE C IICSAMU U 337]auaMi U3yYCHHSI MATEMAaTHKH MPH OCBOCHUU
npodeccuit CI1O u cnermmanprocTeit CI10

AJITEBPA

PazBuTHe MOHATHSA O YHCIIC

BrinonHeHue apupMeTHuecKuX ISHCTBHIA HAJl YMCIAMH, COYETasi YCTHBIC U
MUChbMEHHbBIE MpUeMbl. HaxoxkaeHue NpuOIKEHHBIX 3HAYCHUM BEIWYUH U
TIOTPEIITHOCTEH BBIYHCIICHUH (a0CONOTHOW W OTHOCHTENBHON), CpaBHCHHE
YHUCIIOBBIX BBIpaXeHUH. HaxokjaeHune ommOOK B MpeoOpa3oBaHUSIX U
BBIYHCIICHHUSX (OTHOCUTCSI KO BCEM ITYHKTaM MPOTPAMMEI)

Kopuu, crenenu, jora-
pudMBI

O3HaKkoOMIJIEHHE C TOHATHEM KOpHS N-i CTENeHM, CBOMCTBAMM PaIUKAIOB U
NpaBuUjaMu CpaBHEHHsI KopHed. DopmynupoBaHHE ONpeNeieHUs KOpHA U
CBOMCTB KOpHEH. Briuncienue u cpaBHEHHE KOPHEH, BBIMIOIHEHUE IPUKUAKI
3HaueHus KopHs. [IpeoOpa3oBaHue YUCIIOBBIX M OYKBEHHBIX BBIPAKEHUI,
CoNlepKallluX  paJWKalbl. BeIMonHEHWe pacdeToB 1Mo  (opmynam,
COJIEpKAIllM PAJUKAIIbl, OCYIIECTBISIT HEOOXOAWMEIE TIOJCTAaHOBKA U
npeoOpazoBanus.  OnpeneneHue  paBHOCHIBHOCTH — BBIPQXKEGHUH ¢
panukanamMu. PerieHune upparoHaNbHBIX ypaBHEHHMHA. (O3HAKOMIICHHE C
MOHSTUEM CTENEHU C JCUCTBUTENBHBIM MHOKazareiaeM. HaxoxneHue
3HAYEHUI CTENeHH, HCIONb3ys MPH HEOOXOJUMOCTH HHCTPYMEHTAaJIbHBIC
CpeAcTBa. 3amMChIBAHWE KOPHS N-i CTETEHW B BUJE CTENEHHU C JIPOOHBIM
mokaszareneM W HaoOopor. @opMmynmupoBaHHE CBOWCTB  CTETICHEW.
Briuucnenne creneHeil ¢ palMOHAJIBHBIM IOKA3aTEJEM, BBIIOJHEHUE
NPUKUIKA 3HAYCHHs CTENeHH, cpaBHeHue crenenedl. [IpeoOpasoBaHue
YHUCIIOBBIX W OYKBEHHBIX BBIPOKEHWH, CONIEPIKAIMX CTENeHHW, MPUMEHSS
cBoicTBa. Pemienue moka3aTenbHbIX ypaBHEHHM. (O3HAKOMIIEHHE C
MIPUMEHEHWEM KOpHEH W CTeneHed NpH BBIYHUCICHUU CPEIHUX, JEICHUU
OTpe3Ka B «30JIOTOM CEYEHHMU». PelleHne NMPHUKIaIHBIX 3a]1a4 Ha CIO0XKHbBIE
MPOLICHTHI

[IpeoOpazoBanue
anredpanvecKkux BhIPaKEHHI

Breimonnenne npeoOpa3oBaHWME  BBIpAXEHUH, MNpUMEHeHue (opmyd,
CBSI3aHHBIX CO CBOMCTBaMU creneHeil u sorapupmos. OnpepereHne 00IacTu
JNONMYCTHUMBIX  3HAu€HWH JorapuMuieckoro BblpakeHHs. Pemienue
JIorapu(MHUIECKUX YpaBHEHUI

OCHOBHBIE TTIOHATUS

N3yuenue paguaHHOTO METOJA U3MEPEHUS YIVIOB BpALICHUS M UX CBSI3U C
rpagycHoit Mepoii. M3o00pakeHue YIJIOB BpallleHUS Ha OKPYXHOCTH,
COOTHECEHHE BEIIMYHMHBI yIia ¢ ero pacmnojoxeHneM. {dopmynnpoBaHue
OTIpEeAEeNICHN TPUTOHOMETPUUYECKUX (YHKIUN [UIs YIJIOB TOBOpPOTa M
OCTPBIX YIJIOB TPSMOYTOJIBHOI'O TPEYrojbHUKA M OOBSICHEHHE HX
B3aUMOCBSI3U

OcHOBHBIE [IpMeHeHne OCHOBHBIX TPUTOHOMETPUYECKHX TOXAECTB JJI BBIUMCIECHUS

TPUTOHOMETPUYECKHUE 3HAYEHUH TPUTOHOMETPUIECKUX (PYHKIIMHA MO OTHOM U3 HUX

TOXAECTBA

[IpeoOpazoBanus Uzyuenne ocHOBHBIX (POPMYJ TPUTOHOMETPUH: (HOPMYJIBI CIIOKEHN,

MPOCTEHIINX yIIBOCHUS, IPeoOpa3oBaHHs CyMMBbl TPUTOHOMETPUIECKUX (DYHKINH

TPUTOHOMETPUYECKHUX B IIPOU3BEACHUE U NMPOU3BEJICHNS B CYMMY U IPUMEHEHHUE IIPU BBIYUCIECHUU

BBIPAKCHUI 3HAYEHHUSI TPUICOHOMETPUYECKOTO  BBIPAXKEHUS U YOPOLIEHUS  €ro.
O3HakoMJIEHHE CO CBOWCTBAMHM CHMMETPHHM TOYEK Ha €AUHUYHOU
OKPY>KHOCTH 1 IPUMEHEHHE WX JUIsI BBIBOA GOpMyYTT

[Ipocreiimue Pemenne mo ¢opmynaM W TPUTOHOMETPUYECKOMY KpPYTYy MPOCTEUIINX

TPUTOHOMETPUUECKHUE TPUTOHOMETPUUECKUX ypaBHeHHMH. [IpuMeHeHne oOmMX METOAOB peIIeHHS

YPaBHCHUA U HCPABCHCTBA

ypaBHEeHUH (IpUBeACHUE K JMHEHHOMY, KBaJpaTHOMY, METOA Pa3JIOKEHHs

18




Ha MHOXKUTEIH, 33- MCHBI TICPEMEHHON) TIPU PEIICHUH TPUTOHOMETPUISCKUX
ypaBHEHU. VYMeHHEe OTMeuYaTb Ha Kpyre pelieHus poCcTeHImx
TPUTOHOMETPUUYCCKUX HEPABCHCTB

Apkcunyc, apKKOCHHYC,
apKTaHIeHC YHCia

O3HaKOMJIGHHWE C TIOHSATHEM OOpAaTHBIX TPUTOHOMETPUYECKUX (YHKIHH.
Wzyuenue ompeneneHuid apKkCUHyca, apKKOCHHYyca, apKTaHI'€HCa 4YHCIa,
¢dbopMmynupoBaHue UX, H300paXKEHHWE HAa EOWUHUYHOW  OKPY)KHOCTH,
MPUMEHEHHUE MPH PELICHUH YpaBHEHUH

®YHKIWH, X CBOMCTBA U TPAGUKU

DYHKIUU. IlonsTue 0 | O3HaKOMIIEHHE C TIOHSATHEM ITEPEMEHHOI, MPUMepaMH 3aBUCUMOCTEN MEXKTY
HEMPEePBIBHOCTH (DYHKITUU nepemeHHBIMA. O3HaKOMJIGHHE C TIOHSATHEM Tpaduka, OIpeneeHne
MPUHAATICKHOCTH TOoukHu rpaduky ¢yHkuuu. OmnpeneneHue mo ¢Gopmyne
mpocTelliell 3aBUCUMOCTH, BHIa ee Tpaduka. Bripaxkenue mo ¢opmye
ONHOW TepeMeHHOW depe3 aApyrue. O3HAKOMIIEHHE C OIpenelIeHuEM
¢byHkuuu, ¢GopmynupoBanue ero. Haxosxaenue oOnacTu ompeneieHus: U
o0nacTy 3Ha4eHUH QyHKIHMU
CaoiicTBa ¢dyakun. | O3HaKOMIJIEHHE C TIpIMepaMu (DYHKITMOHATBHBIX 3aBUCUMOCTEH B PealbHBIX
I'padmaeckas MpoIleccax W3 CMEXHBIX JAUCHUIUMH. O3HAKOMIIGHHE C J0Ka3aTeIbHBIMU
uHTepnperanus. [IpuMepsl | paccyKACHUSIMH HEKOTOPBIX CBOMCTB JIMHEWHOW M KBaJpaTHYHON (QyHKIHH,
(YHKIMOHATBHBIX MPOBEICHUE HCCICAOBAHUS JIMHEWHOW, KyCOYHO-TTMHEWHOW, JpoOHO-
3aBUCHMOCTEH B pEANbHBIX | THHEWHOW W KBaApaTUYHOW (YHKIMA, TIOCTpOeHHE WX TIpaduKOB.

mponcccax 1 ABJICHUAX

[Moctpoenne wu urenwe rpadukoB QyHKMA. VccnemoBanue (yHKIUU.
CocraBieHue BUAOB (YHKLIUI 1O JaHHOMY YCJIOBHIO, pEIIEHHE 3ajad Ha
JKCcTpeMyM. BrimomHeHne mpeobpazoBanuii rpaduka GyHKIHMN

OO6patHble pyHKIHN

Wzyuenne nonarust o0paTHON (PyHKUUH, ONPEIeSICHHE BUAA U 110- CTPOCHHE
rpaduka oOpaTHON (YHKIMHU, HAXOXACHUE €€ O00JacTH ONpeAciCHHS W
obmactu 3HaueHWH. [IprMeHeHHME CBONCTB (QYHKIHMA TpPH HCCICAOBAHHU
YpaBHEHHH M PELICHUU 3aJad Ha 3KcTpeMyM. O3HAKOMIIEHHE C IOHITHEM
CJIOKHOW (PYHKIIUH

CreneHHEbIE, MoKasa-
TENbHBIC, JIOTapU(PMUIECKHE
" TPUTOHOMETPHUYECKIE
(GyHKINY. O6paTHble
TPUTOHOMETPUYECKUE
GbyHKIIH

Brrurcnenue 3HaueHU QyHKIMH 1O 3HaueHUIO apryMeHTa. OmnpenencHue
MOJIOKEHUSI TOYKA Ha Tpaduke IO €€ KOOpJAMHATaM W HaoOOopoT.
Hcnons3oBanue cBOWCTB (PyHKIMH 11 cpaBHEHHs 3HAYEHUH CTere- Hel U
norapudmoB. IlocTpoeHrne TpapuKOB CTENEHHBIX W JIOrapr(PMHUUECKUX
GyHKIUH.

Pemenue nokazaTenbHBIX U JIOTapU()MUUECKUX YPAaBHEHUH U HEPABEHCTB IO
W3BECTHBIM anroputMaM. O3HAaKOMIIGHHE C TMOHATHEM HENPEPBIBHON
nepuouueckor GpyHKIMH, GopMynrpoBaHUe CBOWCTB CHHYCa M KOCHHYCA,
nocrpoere ux rpadukoB. O3HAKOMJIEHHE C TOHSITHEM TapMOHUYECKUX
KOoneOaHui M mpuMepa- MH TapMOHHYECKMX KOJICOAHUH Ul OMMCAHUS
mnporieccoB B ¢u3zuke W Apyrux obnactsax 3HaHusA. O3HaKOMIIEHHE C
MOHSTHEM Pa3phIBHON Mepuoudeckoi (yHKINHU, popMyTrpoBaHUE CBOMCTB
TaHreHca W KOTaHIeHca, MOCTpoeHHe uX rpadukoB. IIpuMeHeHne CBOHCTB
GYHKOME 011 CpaBHEHUSI 3HAYCHHH TPUTOHOMETPHYECKHX —(YHKIHHA,
pelieHuss  TpUroHOMeTpuyeckux  ypaBHeHuid. [loctpoenume rpadukoB
00paTHBIX TPUTOHOMETPUYECKUX (PYHKIHUHA U olpefesieHne 1o rpadukam ux
CBOICTB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocienoBareabHOCTH

O3HaKOMJIEHUE € IIOHSTHEM UHUCIIOBOI IOCIEI0BATEILHOCTH, CIIOCO0aMu ee
3aJlaHus], BBIYMCICHUSIMH €€ 4ieHOB. O3HAKOMIIEHHE C MOHATHEM Ipeferna
[OCNIEOBAaTENbHOCTH.  O3HAaKOMJIIEHHE  C  BBIYMCICHHEM  CYMMBI
OECKOHEYHOTO YHCJIOBOTO psfa Ha TpPUMEpPe BBIUNCICHHUS CyMMBbI
0eCKOHEYHO YOBbIBaroIeil reoMeTpruuecKor nporpeccud. Pemenne 3axaq Ha
npuMeHeHue GopMyIsl

IIpousBonnas
[IPUMEHEHNE

u c€c

O3HaKOMJICHHUE C TIOHATHEM MTPOU3BOAHON. M3yueHue u hopMysIMpoBaHue e
MEXaHUYECKOI0O M TE€OMETPUYECKOTO CMbICNa, HW3YYEHHE alropuTMa
BBIYMCIICHHUS] MPOU3BOJHOM HAa TMpU- MEPE BBIYUCICHUS MIHOBEHHOMU
CKOpoCTH W yrioBoro kodgduiuenta kacarenbHOW. CocTaBieHue
ypaBHEHWs  KacaTelbHOW B 0o0meM BHJe. YCBOGHHE  NpaBWII
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muddepeHIMpoBaHus, TaOMUIBI MPOU3BOAHBIX 3JIEMEHTAPHBIX (YHKIIHIA,
npuMeHeHue s quddepeHiupoBanns QyHKIMNA, COCTABICHUS YPaBHEHUS
KacarenbHOH. M3yueHne TeopeM O CBSI3U CBOMCTB (DYHKIIMU U MPOU3BOTHOM,
(dhopmynupoBka ux. [IpoBeneHre C MOMOIIBIO MPOU3BOJHON HCCIIEIOBAHUS
(hyHKIIMH, 32- TaHHOW (OPMYIOH. Y CTaHOBIEHNE CBS3HM CBOUCTB (DYHKITUN U
MIPOM3BOAHON 10 WX rpadumkam. [IprMeHeHne MPOW3BOMHON IS PEHICHUS
3aJlad Ha HaxOXJCHUWE HauOOJBIIEr0, HAUMEHBIIErO 3HAYCHHS W Ha
HaX0XJICHUE IKCTPEMYM

[TepBooOpasnast u HHTETPa

OzHakoMJIeHWE C TIOHATHEM WHTErpaima W mepBoobOpasHoil. M3ydenue
TpaBujIa BRIYHUCIECHUS MEepBOOOpa3Hoil M TeopeMbl HpioroHa— JleitOnmma.
Pemenue 3a1au Ha CBS3b MEPBOOOPA3HON U €€ MPOU3BOIHOMN, BBHIYHUCICHHE
repBooOpa3HoOi 1 JaHHOH pyHKIMU. Pemenne 3a1aq Ha mpuMEHEeHHe

YPABHEHUNA 1 HEPABEHCTBA

YpaBHEHUA U CHUCTEMBI
ypaBHeHuil HepaBeHcTBa
CHUCTEMBl  HEPaBEHCTB  C
JIBYMSI IEPEMEHHBIMU

O3HaKOMJIGHHWE C TPOCTEHIIMMH CBEACHHSMU O KOPHAX alreOpandecKux
ypaBHEHUH, MOHATHAMHU HCCIIEAOBAaHUS YpPaBHEHMH U CHCTEM YpaBHEHHU.
W3ydueHne TeopuM pPABHOCWIBHOCTH YPaBHEHHWH W €€ TNPUMECHEHHS.
IloBTOpEeHME 3amyMcH pelIeHHd CTaHAApTHBIX YpPaBHEHWH, IPHEMOB
npeoOpa3oBaHus ypaBHEHUH IJisi CBEJCHUS K CTaHIAPTHOMY YPaBHEHHIO.
Pemenne  panuoHanbHBIX,  HPpPAllMOHANBHBIX,  [OKA3aTENbHBIX U
TPUTOHOMETPUYECKUX YpPaBHEHUUW W cucTeM. lcrnosib3oBaHHWE CBOMCTB U
rpadukoB (YHKIMIA I pelIeHUs ypaBHeHHU. [lOBTOpEeHHE OCHOBHBIX
IIPUEMOB pEUIeHHUs] CUCTeM. PellleHne ypaBHEHHMH C INPUMEHEHHEM BCeX
npueMoB (PasioKEeHUS! Ha MHOXHTENH, BBEACHHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, TIpaduueckoro merona). Permenue cucreM ypaBHEHHI ¢
MPUMEHEHUEM PA3IUYHBIX CIIOCO00B. O3HAKOMIICHHE C OOIIMMHU BOIPOCAMHU
peleH:s HepaBeHCTB U MCIIOJIb30BAHUE CBOMCTB U IpapuKoB QyHKIMHA IpH
pEIIeHNN HEpaBeHCTB. PelleHHe HEpaBeHCTB M CHCTEM HEPAaBEHCTB C
MPUMEHEHUEM Pa3lIMYHBIX  crnocoOoB. [IpuMmeHeHWe MareMaTH4ecKux
METOOB JIsl PEHICHUs COAepKaTeNb HBIX 3a7ad M3 pa3iHyHbIX obJacTeid
HayKH W NpakTUKU. HTepnpeTupoBaHue pe3yNbTaToOB ¢ YYETOM pPEalbHBIX
OTpaHUYECHUIN

DJIEMEHTbI KOMBMHATOPUKU, TEOPUM BEPOSITHOCTEN U CTATUCTHUKH

OcHOBHBIE noHsiTus | M3ydeHnne mpaBuia KOMOWHATOPUKM W TPUMEHEHHE TP pElICHHN

KOMOWHATOPUKHU KOMOMHATOpHBIX 331a4. Pemenne KOMOWMHATOPHBIX 3aJad  METOIOM
nepebopa W TO TpaBuwily YyMHOXKeHHS. O3HaKOMJIGHHWE C MOHATHSIMH
KOMOWHATOPUKHK: pPa3MEIICHUSIMHA, COYCTAHWSAMH, II€PECTAaHOBKAMHU U
¢dopmynamu Uit ux BeruuciaeHus. OObIACHEHNE U pUMeHeHHe (HopMyI Uis
BBIYHCIIEHHS pa3MEIICHNH, IEPECTaHOBOK U COUETaHUN NP PELICHNUN 33]1a4.
Osnakomienue ¢ OuHomMoM Hetorona u TpeyronpHukoMm [lackans. Pemenne
MIPAKTUYECKUX 33]a4 C UCIIOJIb30BAaHUEM MOHITUI U NpaBUJl KOMOMHATOPHKH

OneMeHTEI Teopuu | M3yueHne  KIacCHYECKOrO  ONpPENENIEHUST  BEPOATHOCTH,  CBOMCTB

BEPOSITHOCTEN BEPOSITHOCTH, TEOPEMBI O CyMME BEpOSITHOCTEH. PaccMoTpeHue npuMepoB
BBIUMCIIEHNSI BEpOATHOCTEN. PerlleHre 3aqa4 Ha BBHIUMCICHUE BEPOSATHOCTEN
COOBITHH

[IpencraBnenne NaHHbIX | O3HaKOMJIEHHE C  TPEACTAaBICHHEM  YHWCIOBBIX  JAHHBIX M MX

(TabmuIe!, JarpaMMEbl, | XapaKTepuCTUKaMHu. Perienre mpakTHIecKux 3a/1a4d Ha 00paboTKy YMCIOBBIX

rpaduKm) JTAHHBIX, BEIYMCIIEHUE MX XapaKTEPUCTHK

I'EOMETPUA
[Ipsamele n  mnockocty B | POpMYyIHpOBKA U TPHUBEACHHE JO0KA3aTEIbCTB IPU3HAKOB B3aUMHOIO

MIPOCTPAHCTBE

pacnoyioKeHUs MOpSIMBIX M IUIOCKOCTEH. Pacro3HaBaHue Ha yepTexax U
MOJIENIAX PA3JIMYHBIX CIIy4a€B B3aMMHOIO pACMOJOXKEHUS TMPSIMBIX U
IUIOCKOCTEH, apryMEHTUPOBAHHE CBOUX CyxAeHUd. DopMynupoBaHUE
ONpeAesieH!H, MPU3HAKOB U CBOWCTB MapaUIENIbHBIX U MEPIEHANKYISPHBIX
IUIOCKOCTEM, JBYTPaHHBIX W JIMHEWHBIX YIJIOB. BBINOJIHEHUE MOCTPOEHUS
YIJI0B MEXAY NPSMBIMU, IPSIMOM U IJIOCKOCTBIO, MEXKIY ILIOCKOCTSIMHU O
OMNHMCAHUI0 M pacno3HaBaHuWE MX Ha Mozensx. [IpuMeHeHHe NPU3HAKOB U
CBOWMCTB pPACIOJIOXKEHUSI MNPSIMBIX M IUIOCKOCTEH IMpU pELICHUM 3a/ad.
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Uzo0paxkenne Ha pUCYHKaX U  KOHCTPYHPOBAaHHME Ha  MOJCIAX
MIEPICHINKYIIPOB W HAKIOHHBIX K IJIOCKOCTH, MPSMBIX, MapajuieNbHbBIX
IUIOCKOCTEH, YIJIOB MEXAY MPSAMOA W IUIOCKOCTRIO W OOOCHOBAaHWC
noctpoeHus. PeimieHue 3amay Ha BBIYUCICHHWE T€OMETPUYCCKUX BEITUYMH.
OnuceiBaHWE pPACCTOSHUS OT TOYKH JO IUIOCKOCTH, OT TPSAMOH 10
IDIOCKOCTH, MEXAY IUIOCKOCTSMH, MEXKIY CKpEIIMBAIOIIUMUCS HPSIMBIMH,
MEXJy MPOU3BOJIBHBIMU (Urypamu B mpocTtpaHcTBe. DopMynupoBaHue U
JIOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHSX (TEOpEeM CYIIESCTBOBAHHUSA,
cBoiicTBa). M300pakeHHME Ha dYepTeKaxX © MOACIAX pPACCTOSHUI |
000CHOBaHUE CBOMX CyxkJeHui. OnpeelieHue U BRIYUCICHUE PACCTOSIHUN B
npoctpancTie. [Ipumenenue GopMys U TeopeM IJIaHUMETPHH JIIS PEIICHUS
3amay. O3HaAKOMIIEHHE C MOHITHEM ITapaljIeIbHOTO TPOEKTUPOBAHUS U €r0
cBoiictBaMu. DopmMyIupoBaHHE TEOPEMbl O IUIOMIAAM OPTOrOHAJIBHOMN
MPOSKIIMA MHOTOYTOJbHHMKA. [IpuMEHEHHe TeOopuu i OOOCHOBAHUS
IIOCTPOCHUH ¥ BBIYUCIECHUH. APryMEHTHPOBAaHHWE CBOWUX CYXIEHUH O
B3aFIMHOM PacCIOJIOKEHUH MTPOCTPAHCTBEHHBIX QUTYD

Onucanue u XapaKTCpUCTHUKa Ppas3IMYHbIX BHUAOB MHOI'OI'PaHHUKOB,
MEPEYHCIIeHUE WX DIIEMEHTOB U CBOMCTB. M300pakeHue MHOTOTPaHHUKOB H
BBINOJIHEHUE TOCTPOCHUSI HAa M300PKEHUSIX M MOJENIAX MHOTOI'PAaHHHUKOB.
Bbluucnenue JMHEWHBIX 3JIEMEHTOB M YIVIOB B IMPOCTPAHCTBEHHBIX
KOH(UTYpauusxX, apryMEHTHPOBAaHNE CBOMX CYKICHHH. XapaKTepUCTHUKA H
n300paKeHHe  CEYEHUs,, Pa3BEPTKHM  MHOTOTPAHHHKOB,  BBIYHCIICHHE
mwiomanei moBepxHocTed. [locTpoeHne mpocTeHmMX cedeHWd Kyoa,
OpU3MBL, nupaMuabl. [IpuMeHeHne (akToB W CBEACHUHM W3 TUIAHUMETPHUH.
O3HakOMJIGHHE C BUAaMH CUMMETPUH B MPOCTPAHCTBE, (HOPMYIHPOBAHHE
onpeleiaeHI U CBOMCTB. XapaKTepUCTUKAa CHUMMETPUU TEJ BpallCHUS U
MHOTOTPaHHUKOB. [IprMeHEHHE CBOMCTB CUMMETPUU TPU PELIEHUU 3adad.
Hcnonp3oBanue  NPUOOPETEHHBIX  3HAHMW  JJI  MCCICHOBaHUS U
MOJEJIUPOBAaHUA  HECIOXKHBIX  3ajad. N3o0paxenne OCHOBHBIX
MHOT'OT'PaHHUKOB U BBIIIOJHEHUE PUCYHKOB MO YCIOBHUSIM 3aJa4

MHoOrorpaHHuKu
Tena u IIOBEPXHOCTH
BpalleHus

O3HakOMJICHHUE C BUIaMU TeJl BpalleHus, GopMyIrpoBaHUE WX ONIPEeIICHIH
A cBOHCTB. DOPMYIMPOBAHUE TEOPEM O CEYEHHMM INapa IUIOCKOCTBIO U
IUIOCKOCTH, KacaTelnbHOW K cdepe. XapakTepucTUKa M H300pa)KeHHE Tell
BpallleHusl, MX pa3BepTKH, ceueHus. PemieHne 3amad Ha MOCTPOEHHUE
CEYECHMH, BBIUYMCIICHUE JUIMH, PAacCTOSIHUM, YrioB, momaneil. Ilposenenue
JIOKa3aTeNbHBIX PacCyKIACHUH NMpPH peIleHUM 3aaad. [IpumeHeHne CBOICTB
CUMMETPUHU NpH pEIIEHUM 3ajad Ha Tejla BpallleHHs, KOMOMHAIMIO Tel.
N3zo0pakeHrne OCHOBHBIX KPYTJIBIX TeJ M BBIIIOJHEHUE PUCYHKA IO YCIOBUIO
3aJ1a4u

Wzmepenus B reomerpun

n O3HakOMJIGHWE C TOHSATHSIMH IDIONaAd W O0beMa, aKCMOMaMH |
cBoiicTBaMu. PerieHue 3ajiau Ha BBIYMCICHHUE TUIOINAACH IJIOCKHX (DUTYD C
MPUMEHEHHUEM COOTBETCTBYIONUX (OpMYya U (PAKTOB M3 IJIAHUMETPUH.
UzyueHne TteopeM O BBIUMCICHWHM OOBEMOB TMPOCTPAHCTBEHHBIX TeE,
pelieHre 3a/1a4 Ha IpuMeHeHne (opMysl BeIUUCIEHUsT 00beMoB. M3ydenne
dhopMyn 1S BEIYUCIICHUS TUIONIAICH TOBEPXHOCTEH MHOTOTPAHHUKOB U TEI
BpareHusi. O3HaKOMJIEHHE C METOJIOM BBIUYHCIICHUS TUTOMIAJAN TOBEPXHOCTH
cheppl. Pemenuwe 3amad Ha BBIYMCICHHE IDIOMIANEH IMOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopauHatsl 1 BEKTOPHI

O3HakoOMIIEHHE C TIOHATHEM BeKTopa. M3ydeHune IeKapTOBOW CHCTEMBI
KOOPJMHAT B IPOCTPAHCTBE, IOCTPOEHUE I10 3aJaHHBIM KOOPAUHATAM TOYEK
U TJIOCKOCTEH, HAaXOXAEHHWE KoopAauHaT Touek. HaxokneHuwe ypaBHEHHH
OKPY)KHOCTH, C(Qepbl, IUIOCKOCTH. BBIUHCIeHHEe pacCTOSHUH MEXAY
To4KaMu. M3yueHre CBOMCTB BEKTOPHBIX BEJIMYNH, IIPABUII PA3JIOKECHUS BEK-
TOPOB B TPEXMEPHOM MPOCTPAHCTBE, IPABHII HAXOXACHUS KOOPIMHAT
BEKTOpa B IPOCTPAHCTBE, IpaBUJl JEHCTBUH C BEKTOpaMH, 3aJaHHBIMU
KoopauHaTtaMHu. [IpuMeHeHue Teopuu IpU PELIEHUH 33Jad Ha ACUCTBUS C
BeKTOpaMH. M3ydeHne CKalsipHOrO NPOM3BEJEHHSI BEKTOPOB, BEKTOPHOIO
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ypaBHEHUS] TpsIMOM U TIOCKOCTH. [IpuMeHeHue Teopuu MpHU pPELICHUU 3a-
Jad Ha JEUCTBHSI C BEKTOPAaMH, KOOPAWHATHBIM METOJ, NPUMCHCHUE
BEKTOPOB JJIs1 BEIUKCICHUS BEJIMYUH YIJIOB U paccTossHu. O3HaAKOMJICHHE C
JIOKa3aTeNIbCTBAMU TEOPEM CTEPEOMETPHUH O B3aMMHOM PACIOJIOKEHUU
MIPSMBIX U TDIOCKOCTEH C MCIIOJIb30BAHHEM BEKTOPOB
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3. YCJIOBUS PEAJIM3AIIMA YUYEBHOM JUCHUTILTAHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY

o0ecne4yeHnIo:

Peanuzariust yaeOHON AUCIUTIIMHBI TpeOyeT HaIMUus y4eOHOTO KaOuHeTa.
O6opynoBanue yueOHOro KabUHeTa:

- yueOHas mebelb;

- pabodee MecTO MpenoaaBaTeis;

- TOCKa;

- KHIDKHBIN mkad;

- ayANOBU3YaIbHBIC CPEICTBA — CXEMBI M PUCYHKH K JIEKIIMSIM B BUJIE CIIAUIOB U
AIIEKTPOHHBIX NPE3EHTALNN;

B

3.2. YueOHO-MeTOAMYECKOE M NH(POPMALIMOHHOE o0ecniedeHne 00yUeHust

OcHoBHas JuTEepaTypa
bammakos M.M. MaremaTtuka: anrebpa 4 Hayajga MaTeMaTUYECKOTO
aHanu3a, TreOMETpHs: YYEOHUK Uil CTYAEHTOB MPO(PECCUOHATBHBIX
o0Opa3oBaTeIbHbIXOPraHU3auH, OCBanBaIOIINX npodeccun 17}
cneumanpHocTu CI10. — M.,2017
bammakos M.M. MaremaTtuka: anrebpa ¥ Hadajla MaTeMaTHYECKOTrO
aHanuza, reometrpus: COOpHUK 3amad MOpO(UIBLHON HAMpPaBIEHHOCTH:
yueb.mocobue g CTYIEHTOB MNPO(PECCHOHANBHBIX 00pa30BaTEIbHbBIX
opraHu3saiuii, ocBauBarommxipodeccuu u cnenuanbHoctu CI10. — M.,2017
bammvakos M.U. Maremaruka: anrebpa W Hayaja MaTEMaTHYECKOTO
aHanu3a, TeoMeTpus: 3ajayHuk:  ydeO.mocobue  Jyisi  CTYACHTOB
npodeccuoHanbHbIX ~ 00pa30BaTENbHBIX  OpraHU3allli, OCBAMBAIOIINX
npodeccun u cneruaibHocTuCIIO. — M.,2017
bammakos M.M. MaremaTtuka: anrebpa ¥ Hadajla MaTeMaTHYECKOTro
aHaju3a reoMeTpusi: DIEKTPOHHBIN y4e0.- METO. KOMIUIEKC JIJIsi CTYJICHTOB
npodeCCUOHANIBHBIX ~ 00pa3oBaTEIbHBIX  OpraHU3alui, OCBaWBAIOLIUX
npodeccun ucnenuansuoctu CI1O. — M.,2017

JlonmosiHUTE/ILHAS JIUTEpaTypa
I'yces B.A., I'puropseB C.I'., UBonruna C.B. Maremaruka: anrebpa u
HaJyajla MaTeMaTHYeCKOTO aHain3a, TeOMETpHUs: YYeOHHMK i CTYICHTOB
npodeccHoHanbHbIX ~ 00pa30BaTENbHBIX  OpraHW3allMid, OCBAMBAIOIINX
npodeccun ucnenuaabaoctu CI10. — M.,2017
bammvakos M.M. Maremaruka. 3amayHuk: yuel.mocobue sl CTY/I.
yapexaeHuil cpen. mpod. oopazoBanus. — M., 2014.
bammvakos M.U. Marematuka. DIeKTpOHHBIN y4e0.-METOA. KOMIUIEKC st
CTY/I. YUpEKJIeHUH cpen. pod. odpazoanus. — M., 2015.
bammakos M.. MaTtemaruka (6a30Bblif ypoBeHb). 10 kinacc. — M., 2014.
bammako M.M. Matemaruka (6a30Bblii ypoBeHb). 11 kitacc. — M., 2014,
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6. bammakoB M.U. Anre6pa n Havana ananmsa, reomerpus. 10 xkimacc. — M.,
2013.

7. bammakoB M.M. Maremaruka (6a30Bbiii ypoBeHb). 10 kmacc. COOpHUK
3aaa4: yueb.mocobue. — M., 2008.

8. bammaxoB M.U. Maremaruka (6a3oBbiif ypoBeHb). 11 kmacc. COopHUK
3aaa4: yueb.mocobue. — M., 2012.

HNuTepHer-pecypcesl
9. www. fcior. edu. ru (MadopmanmoHHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIC
MaTepHabl).
10.www.  school-collection.edu.ru  (EnunHas  xoiuiekimm  IUPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB)
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4, KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMUS IUCHUIIJIUHBI

4.1. KoHTpPOJIb U OLIEeHKA PE3yJIbTaTOB OCBOCHUS TUCIIUILINHBI
OCYILECTBIISIETCS MPENOJABATENIEM B IIPOLIECCE MTPOBEJCHUS TECTUPOBAHUS,
(GPOHTATEHOTO ¥ MHANBUAYATHLHOTO YCTHOTO OMPOCOB, TUCEMEHHOTO OTIPOCa,
MIPOCMOTPA U OLICHKH JOKJIAJ0B, MPAKTUYECKUX paloT.

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMSl, YCBOEHHbIE 3HAHMS)

@®opMbI U METO/IbI KOHTPOJISA U
OLIEHKH
pe3yJbTaToB 00y4YeHHs

B pe3ysbTaTe 0CBOCHUS JUCHUIJIMHBI CTYAEHT I0JKEH
MPOJAeMOHCTPUPOBATH NMpeIMeTHbIE pPe3yJIbTaThl
0CBOEHUS Y4eOHOI nucunmIuHbl «MaTemaTuka: ajaredpa
M HAYAJA MATEMATHYeCKOr0 AHAJIN3a; TeOMeTPHs»

C(hOpMUPOBAHHOCTD MPEACTABICHUN O MATEMATHKE KaK
YacTH MUPOBOM KYJIbTYpPbl U MECTE MAaTEMaTUKH B
COBPEMEHHOM IIMBUIIN3ALINH, CITIOCO0AX OMHCAHUS SIBICHUN
peaTbHOr0 MHpa HA MaTEMaTHYECKOM

[TeKkyIunii KOHTPOJIb:
- YCTHBIN ()POHTAJIBHBIN U
MHIUBUTyaJIbHBIN OTIPOC.

Cc(hOpMUPOBAHHOCTD MPEACTABICHUN O MATEMATHIYECKUX
MOHSATUSAX KaK BaXHEHIIIMX MAaTEMAaTHUYECKUX MOJIEISX,
MO3BOJIAIOIIMX OMUCHIBATH U U3y4aTh Pa3HbIe MPOILECCH U
SIBIICHUSI; TOHUMaHUE BO3MOKHOCTH aKCHOMATHYECKOTO
MOCTPOCHUS MaTEMaTHUYECKUX TEOPHIi;

[TeKkyIunii KOHTPOJIb:

- YCTHBIN ()POHTANIbHBIN U
MHIUBUTyaJIbHBIN OTIPOC.
TeMaTn4ecKuii KOHTPOJIb:

- IPOBE/ICHNE IPAKTHYECKUX paboT

BJIAJCHUC MCTOAAMH JOKA3aTCIILCTB U aJITOPUTMOB PCIHICHH,
YMCHHC UX IIPUMCHATH, IPOBOAUTDH AOKA3ATCIbHBIC
PACCYKACHUA B XOAC PCHICHUA 3a1a4,

Texymui KOHTPOJIb:
YCTHBIN (PpOHTANBHBIN U
MHIUBUIYAJIBHBIN OMPOC.

BIIaZICHUE CTAHAAPTHBIMU IIPUEMaMU PELICHUS
PAlMOHAIBHBIX U HMPPALMOHAIIBHBIX, [I0KA3aTEIbHBIX,
CTENIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB,
MX CHUCTEM; UCIIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX
[Iporpamm, B TOM 4YUCJIE JJIA [10- UCKA IIyTH PELICHUs U
MJUTFOCTPALIMY PEIECHUs] YPABHEHUN U HEPABEHCTB;

TeMaTu4eCKuii KOHTPOJIb:
- IIPOBEJIEHNE MTPAKTUUECKUX padboT

C(OPMHPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX MOHATHUAX
MaTeMaTUYECKOT0 aHallu3a U UX CBOICTBAX, BiaJleHUE
YMEHHEM XapaKTepu30BaTh OBeIeHUE (PYHKIHI,
MCII0JIb30BaHUE TIOJTYYCHHBIX 3HAHUM JUIsl OMUCAHUS U
AHAJIM3a pEAJIbHBIX 3aBUCUMOCTEN;

TeMaTu4eCKuii KOHTPOJIb:

- TIPOBEIEHNE MTPAKTUYECKUX padboT
PyGeXHBIH KOHTPOJIb:

- IPOBEPKA U OLIEHKA JIOKJIAJIOB,
KOHTpOJIbHAs paboTa.

BJIaJICHHE OCHOBHBIMHU ITOHATHSMU O IJIIOCKUX U
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaX, UX OCHOBHBIX
CBOIMCTBAX;

TemaTnyecknii KOHTPOJIb:
- IPOBEICHNE MPAKTUYECKUX padoT.

c(OpPMHUPOBAHHOCTh YMEHUS PACIIO3HABATH T€OMETPUUECKUE
(bUTypBI Ha YepTEXKAX, MOJIENIAX U B peabHOM MUPE;
MPUMEHEHNE U3YUYEHHBIX CBOMCTB Fr€OMETPUUECKUX (HUTYD U
(bopMyI [UIsl pelleHns] TeOMETPUUYECKUX 3aj1ay U 3a]1a4 C
[TPAKTHYECKUM COJIEP)KAHUEM;

Texymuii KOHTPOJIb:

- YCTHBIN ()pOHTAIBHBIN U
MHIUBUYyIBHBIN OMPOC.
TeMaTu4eCKUii KOHTPOJIb:

- IPOBEJICHNE MTPAKTUYECKUX PadoT.

C(I)OpMI/IpOBaHHOCTB HpCI[CTaBJ'ICHI/Iﬁ O IIponeccax u
MBJICHUAX, UMCIOIIUX BepOHTHOCTHHﬁ XapakTep,
CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MHUPC,
IOCHOBHBIX ITOHATUAX BHGMGHTapHOfI TCOpHUHU BepOﬂTHOCTefI;
YMCHI/Iﬁ HaxXOJUTb U OLNCHUBATH BCPOATHOCTHU HACTYIJICHUSA

Texymui KOHTPOIIb:

- YCTHBIN ()pOHTAIBHBIN U
MHUBUIyaJIbHBIN OIIPOC.
TeMaTn4ecKuil KOHTPOJIb:

- IPOBCACHUC MMPAKTUYCCKUX pa60T
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COOBITHIA B MPOCTEHIINX MPAKTUYECKUX CUTYALUIX U
OCHOBHBIE XapaKTEPUCTUKHU CIIy4YallHbIX BEJIUYNH;

BJ1aZICHUE HABBIKAMU HCIIOJIb30BAHMS TOTOBBIX
KOMITBIOTEPHBIX IIPOrPAMM IIPH PELICHUH 3a1a4.

[TeKkyIuii KOHTPOJIb:

- YCTHBIN (PpOHTAIBHBIN U
MHIUBUTyaJIbHBIN OTIPOC.
TeMaTu4eCKUii KOHTPOJIb:

- IPOBE/IEHNE MIPAKTHUECKUX paboT.

B pe3ynbpTaTe n3y4eHus: AUCIUIUIMHBI CTYICHT JOJKEH
00J1a7aTH O0IUMH KOMIIETEHIUSIMHU, BKJIIOYAIOIINMHU B
ce0s1 CITOCOOHOCTD:

OK 1. [ToHuMarth CylHOCTh U COLIMATBHYIO 3HAYUMOCTD
CBOCi Oymyiei mpodeccuu, MPOSIBISITh K HEW yCTONYUBBIT
MHTEpEC.

[TeKkyuii KOHTPOJIb:

- TIOJITOTOBKA KOHCIIEKTa

- U3y4YeHHEe, KOHCIIEKTUPOBAHUE
- HaIllUCaHUE 3cce

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO AEATEIbHOCTb,
BBIOMPATh TUIIOBBIE METOJIbI U CIIOCOOBI BBIITOJHEHUS
npodecCHOHATBHBIX 33]a4, OLIEHUBATh MX 2(PPEKTUBHOCTD U
Ka4eCTBO.

[Texymui KOHTPOJIb:

- IIOATOTOBKA KOHCIIEKTA
- HaIlUCaHUE 3CCe
FII0ATOTOBKA pedepaTa

OK 3. [IpunumaTh pemieHus B CTaHAAPTHBIX U
HECTAHAAPTHBIX CUTYallUsAX U HECTU 3a HUX
OTBETCTBEHHOCTb.

[TeKyILunii KOHTPOJIb:

- KOHTPOJIb BBITTOJTHEHUS
MHIMBUTyaJIbHBIX U TPYIIOBBIX
BaaHUI

OK 4. OcymiecTBasATh MOUCK U UCHIOIB30BaHUE HHPOPMAIIHH,
Heo0XouMOoM 1Tt 3(h(HEKTHBHOTO BBHITIOTHEHUS
Mpo¢eCCHOHANIBHBIX 3aJ1a4, TPOPECCHOHAIIBHOTO U
ITUYHOCTHOT'O Pa3BUTHSI.

[TeKkylunii KOHTPOJIb:
-IIOITOTOBKA KOHCIIEKTA
FTIOITOTOBKA pedepara

OK 5. Ucnonb3oBath nHGDOPMALIMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTUH B MPOGECCHOHATBHOU IeATSTLHOCTH.

[TeKyLunii KOHTPOJIb:
-IIOITOTOBKA KOHCIIEKTA
FTI0JITOTOBKA pedepara

OK 6. PaGoTatb B KOJUIEKTHBE U KOMaH€E, 3Q(HEKTUBHO
0OIIATHCS ¢ KOJIJIEraMH, PYKOBOJCTBOM, TOTPEOUTENISIMHU.

Texymui KOHTPOJIb:
- IPOBEICHNE MPAKTUUECKOI paboThI

OK 7. bpaTp Ha ce0st OTBETCTBEHHOCThH 32 paboTy
HJIEHOB KOMaH/ bl (MTOJYMHEHHBIX ), Pe3Y/IbTAT BHITIOTHEHUS
BaJaHUM.

Texymui KOHTPOJIb:
- TPYIIIOBAsi CAMOCTOSATEIbHAS
pabora

OK 8. CamocTosiTeIbHO ONPEACNIATh 3a1a4n
MpoecCHOHANBFHOTO U JMYHOCTHOTO Pa3BUTHS, 3aHUMAThCS
caM000pa3oBaHNEM, OCO3HAHHO IJIAHUPOBATH IMOBBIICHUE
KBTI (DUKAIIUH.

Texymui KOHTPOJIb:
- IIOATOTOBKA KOHCIIEKTA
- TIOJIrOTOBKa pedepara

OK 9 OpuenTrupoBaThCsi B yCIOBUSIX YACTOW CMEHBI
TEXHOJIOTHH B MPO(ecCHOHANBHOM 1eITeTbHOCTH.

Texymui KOHTPOJIb:

- IIOATOTOBKA KOHCIICKTAa
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4.2. ®oH OLIEHOYHBIX CPEICTB IS POBeIeHUsI TeKYLero KOHTPOJIA 1
MPOMEKYTOYHOM ATTeCTAMH 00y4aI0IIUXCs M0 JTUCHUIINHE

IToxka3zaresm M KPpUTEPUU OLICHUBAHUA KOMITETEHIIMH
[lokazarenn W KpUTEpUM OLECHHMBAHWA KOMIIETEHLIMM OTpPaXXEHbl B
KOMILJIEKTE€ KOHTPOJIBHO OLIeHOYHBIX cpencts. ([Tpunoxenue 1)

KoHTpoJsibHbIE M TECTOBBIE 3aJaHNS
[TepeueHb BOIPOCOB, KOHTPOJIbHBIE U TECTOBBIE 3a/IaHUS, HEOOXOIUMBIC TS
OIICHKM 3HAHWHA, YMEHUW, HABBIKOB XapaKTEPH3yIOMMX (OpPMHPOBAHUE
KOMIIETEHIIUA TMPEJCTABICHbl B KOMIUIEKTE KOHTPOJbHO-OLEHOYHBIX CPEICTB.
(ITpunoxenue 1)

MeTtoauyeckue MaTepHuaJbl
Meroauueckue MaTepuaibl, ONPEACISAIONINE MPOUEAYPbl OIECHHUBAHUA
3HAHWM, YMEHHH, HaBBIKOB XapaKTepU3YIOIUX (POopMUpOBaHHE KOMIIETEHIIUN
MPEACTABICHbl B METOANYECKUX PEKOMEHAAUMUAX IO BBIMOJHEHHUIO MPAKTUYECKHUX
pabor. (ITpunoxenue 2)
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