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Pabouas mporpamma ydeOHOM nucuuiuiiHbl «MartemaTuka» paszpaboTaHa B
COOTBETCTBUM C TpPeOOBaHMSIMU (perepanibHOr0 rocyAapCTBEHHOr0 00pa30BaTEIbHOTO
crannapra (ganee — @I'OC) cpennero oOuiero 00pa3oBaHus, yTBEPKIAECHHOTO PUKA30M
Munoo6pa3oBanus Poccun ot 17.05.2012r. Ne 413,

PEKOMEHJAIUSIMU 110 OPraHU3alKy MOJYyYEeHHs CPEAHEro 001ero o0pa3oBaHusl B
npenensax OCBOEHHUs 00Opa3oBaTeNIbHBIX MPOrpaMM CPEIHEro MpodeccrnoHaTbHOTO
oOpa3oBaHMsi Ha 0a3e OCHOBHOro 0Omero oOpa3oBaHUs C Yy4E€TOM TpeOOBaHUMU
benepanbHBIX TOCYAApCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB U  MOJydaeMou
CHENUaIbHOCTH WU mpodeccun cpeaHero npodeccuoHaIbHOro 00pa3oBaHus (MHUCHMO
JlenaprameHTa rocyJapCTBEHHON MOJUTHKUA B cepe MOATrOTOBKM pabodyuX KaapoB U
JITTIO Muno6pHayku Poccuu ot 17.03.2015 Ne 06-259),

NPUMEPHON MpOrpaMMbl yueOHOM NUCHUILIMHBI «MartemaTuka: anredpa, Hayaia
MaTeMaTU4YecKoro  aHaiau3a, reoMerpusi»  «Maremaruka:  anreOpa, Havana
MaTEMaTHUYECKOr0 aHajiu3a, TeOMETpUs» UId MPOPECCHOHATBHBIX 00pa30BaTEIbHBIX
opraHuzanuii, pexoMeHgoBaHHOW denepanbHbIM TOCYJAPCTBEHHBIM aBTOHOMHBIM
yupexaeHuem «®DenepanbHbIi UHCTUTYT pa3BUTHS oOpazoBanus» (maiee — OIAY
«®1PO») B KavecTBE MPUMEPHOH MMpOrpaMMbl Ui peaju3aldd  OCHOBHOM
npodeccuoHanbHOM oOpa3zoBarenbHOl mporpamMmbl CIIO Ha 6aze OCHOBHOTO OOIIETrO
oOpa3oBaHUs C TOJYYEHHUEM CpeaHero oomiero oopaszoBaHusi, mpoTokod Ne 3 ot 21
ntonst 2015r., peructpanmonnbii Homep peuensud Ne 371 ot 23 urons 2015 r. PI'AY
«DUPO».
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1. MACIIOPT PABOYEM ITPOI'PAMMbBI YYEFHOU JUCIUILIUHBI
OY .04 MATEMATHKA

1.1. O6a1acTh NPUMEHEHUS] TPOTPAMMBI
PabGouast mporpamMma y4eOHOW IHUCHMIUIMHBI «MaTtemaTHKa» SBJISETCS YacThIO

0011e00pa3oBaTeIbHOr0 Y4eOHOTO IMKIAa  MPOrpaMMbl TOJATOTOBKH CIEIHAIMCTOB
cpennero 3BeHa 1o crnenraibHocTIM CIIO TexHudeckoro npodusis npopeccuoHaAIbHOTO
o0Opa3oBaHus.

1.2. Mecto yuyeOHoii nucuuminnbl B cTpykrype IHIICC3:

VYyeOHass aucuuIuinHa ««MaTemaTukay ABJISIETCS. TPOPUIBHONW y4eOHOU
JTUCIUIUIMHON, M3y4aeTcsl YriyOJIEHHO B COOTBETCTBUM C TEXHUYECKUM TNpoduiiem
npo(heccuoHaIbHOr0 00pa30BaHuUs.

VYuebnas aucrurimHa «MaremaTrkay sBISETCS YYE€OHBIM IPEAMETOM 00s3aTebHON
npeaMeTHo obnactu «Martematuka u uHopmatukay DPI'OC cpemnero oOmiero
oOpa3oBaHUs.

YpoBeHb OCBOCHHS yueOHOM AucHUIUIMHBI B cooTBeTcTBUU ¢ PI'OC cpemnero
ob1ero oOpazoBaHus 0a30BBIi.

Peanuzauus copepxaHuss y4eOHOW AMCHMIUIMHBI MPEANoJiaraeT coOJt0IeHHUE
MPUHLNNA CTPOTOM TPEEMCTBEHHOCTHM I10 OTHOIICHHI0 K COJIEPXKAHUIO Kypca
«MaremaTuka» Ha CTYIE€HHM OCHOBHOI'O 00IIET0 0Opa3oBaHUS.

B To xe Bpemsi yueOHas aucuumuinHa «MaTtemaTuka» ajid mpodecCuOHATbHBIX
o0pa3oBaTeNnbHBIX OpraHu3aIyii 001a/1aeT CAaMOCTOSITEIBHOCTHIO U IIETEHOCTBIO.

Pabouast mporpamma y4eOHON AUCIUIUIMHBI «» UMEET MEXKIPEIMETHYIO CBS3b C
o01eo0pazoBaTenbHBIMU yueOHBIME nuctuiinHaMu «ubopmaTikay, « Duznkay.

Nzyuenne o06meoOpa3oBaTeibHON  yuyeOHONM  aUCHMIUIMHBL  «MareMmaThka
3aBepIIaeTcs MoABECHUEM UTOTOB B (hopme ak3amena B pamkax ocBoeHus [IIICC3 na

0a3e OCHOBHOTO 00IIIeT0 00pa30BaHUA.

1.3. [lnannpyemMpble pe3yabTaThbl OCBOEHHUS Y4eOHOI N CIUILTUHbI
OcBoeHue conepkaHus yueOHOW AUCHMIUIMHBI «Maremarukay oOecreynuBaer

JOCTH)KEHHE CTYICHTAMHU CIIEAYIOIINX Pe3yabTaTOB:



* JIUYHOCHIHDIX.
- C(I)OpMHpOBaHHOCTB HpC,Z[CTaBJICHI/Iﬁ 0 MaTCMAaTUKE KaK YHUBCPCAJIbHOM A3bIKC HAYKH,

CpEACTBE MOJICTUPOBAHUS SIBJICHUN U MPOIECCOB, UIEAX U METOJIaX MaTEeMaTHKH;

- TOHMMAaHHE 3HAYMMOCTHM MATEMATUKH [JIsi HAyYHO-TEXHUYECKOrO Iporpecca,

c(hOpPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KakK K YacTH OOIICYeTOBEUYECCKOM

KyJbTYpbl u€pe3 3HAKOMCTBO C MCTOPHEH pa3BUTHSI MATEMaTUKH, 3BOJIOLUEH

MaTeMaTUYECKUX HJIEH;

- pa3BUTHUE  JIOTUYECKOTO  MBIIUICHUS, MOPOCTPAHCTBEHHOTO  BOOOpakeHUS,

AITOPUTMHYECKON KYJIbTYpPbI, KDHTHYHOCTH MBIIUJICHUS HA YPOBHE, HEOOXOAUMOM JIJIst

Oynyiield mpoPEeCcCHOHAIIBHON JESTENIbHOCTH, MJIs MPOJOJDKEHUsS O0O0pa3oBaHUS U

caMo0Opa30BaHMS;

- OBJIQJICHUE MATEMAaTHYECKUMM 3HAHUSMU U YMEHHUAMH, HEOOXOJUMBIMH B TIO-

BCEJIHEBHOM JKM3HM, JJISI OCBOCHUSI CMEXHBIX €CTECTBEHHO-HAYUHBIX IUCIUIUIMH U

JUCLUIUIMH NpOo(eCCUOHATBHOTO IUKJIA, JJIA MOIYy4YeHUs: 00pa3oBaHus B 00J1acTAX, HE

TpeOyIOmUX yriy0IeHHON MaTeMaTH4YeCKOM MOrOTOBKH;

- TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO, B TOM YMCJIE CaMOOOpa30BaHUIO, Ha

MPOTSDKEHUH BCEH JKU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY 00-pa3oBaHUIO

KaK YCJIOBHUIO YCIEIIHON MPO(EeCCUOHAIIBHON U O0IIECTBEHHOM €SI TEILHOCTH;

- TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSATEIbHON TBOPYECKOM W OTBETCTBEHHOMU

NEeATEIIbHOCTH;

- TOTOBHOCTh K KOJJIGKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B

o0Opa3oBarenbHOM, 00IIECTBEHHO TOJIE3HON, YIEOHO-UCCIIE0BATEIbCKOM, TPOCKTHOM U

JIPYTUX BUJIAX ACSTEIbHOCTH;

- OTHOIIEHUE K MPOQeCcCUOHATLHONU ACATEILHOCTH KaK BO3MOXKHOCTH y4YacTUs B

PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapPCTBEHHBIX, OOIEHAITMOHAIBHBIX MPOOIIEM;
* MemanpeomenHblIX:

- YMEHHE CaMOCTOSATEJIbHO OINpEeesaTh ILEeNIH ACATEIbHOCTH U COCTABIISATH ILJIAHBI

NEATEIbHOCTH;, CAMOCTOSITEJIbHO OCYILIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH

NEATENIbHOCTh,  HCMOJIb30BaThb BCE  BO3MOXKHBIE  PECYypChl  JJISI  JOCTUKEHUSA

MOCTABJICHHBIX IIEJIEM W peanu3allii TUTAHOB JIEATEILHOCTH; BBIOMPATH YCIICIIIHBIE

CTpAaTCIrur B pa3/IMYHbIX CUTYallUAX ]



- YMEHHUE MPOJYyKTUBHO OOIIaTbCsl M B3aUMOJIECHCTBOBATh B IPOLIECCE COBMECTHOU
JESTeIbHOCTH, YYUTHIBATh MO3UIMHU JIPYTHUX YYaCTHUKOB ACSITENBbHOCTU, 3PPEKTUBHO
pa3pelaTb KOHQJIUKTHI;

- BJIAJICHUE HABbIKAMH I[103HABATEJIBHOW, YYE€OHO-HCCIIEOBATENbCKON M IMPOEKTHON
JESTeNIbHOCTH, HAaBBIKAMHM pa3pelIeHUs] MpoOsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pELICHUS MNPAKTUYECKUX 3a/ad, IMPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

- TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHOM HH(OPMAIMOHHO-II03HABATEIbHON
NEeSATENbHOCTH, BKIIIOYasd YMEHUE OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX
uHpopManuy, KPUTHYECKHM OLEHUBATh MW  HMHTEPIPETUPOBATH  HH(OpPMALUIO,

IIOJIY4aCMYIO U3 PA3JIMYHBIX UCTOYHUKOB,

- BJIQJICHUE SI3bIKOBBIMHU CPEACTBAMU: YMEHHUE SICHO, JJOTUYHO M TOYHO H3JIaraTh CBOIO
TOYKY 3PEHHMSI, HCTIOJIb30BATh a/ICKBATHBIC S3IKOBBIE CPEJICTBA;
- BIIQJICHUE HABBIKAMU ITO3HABATEIILHON pPE(IICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUN M MBICTUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHUM, TPAHUI] CBOETO
3HAHWS ¥ HE3HAHUS, HOBBIX MTO3HABATENILHBIX 3a/1a4 U CPEJICTB IS MX JOCTHIKCHHUSI,
- TEJCYCTPEMJICHHOCTh B TIOMCKaX W TPUHATHW PEIICHUH, COOOpPa3UTEIBHOCTh H
UHTYHIUS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABICHUN;  CIIOCOOHOCTH
BOCITPUHUMATh KPACOTY U TAPMOHHUIO MHPA;

* npeoMemHbIX:
- cOpMHUPOBAHHOCTH TPEJICTABIICHUH O MaTEMAaTUKE KaK YacTH MHPOBOH KYJIBTYPHI H
MeCTe MaTeMaTHKH B COBPEMCHHOW ITMBHJIM3AIMH, CIIOCO0AaX OMHMCAHWS SBICHUIN
peaJbHOr0 MUpPAa HA MAaTEMATHUYCCKOM SI3BIKE;
- cOpMHPOBAHHOCTH TPEACTABICHHN O MAaTEMAaTHYCCKUX MOHATUAX KaK BKHEH-IITNX
MaTEeMaTUYECKUX MOJIENSIX, MO3BOJISIONINX OMUCHIBATh U M3y4aTh Pa3HbIE MPOILECCH U
SIBJICHHSI; TIOHUMAHUE BO3MOKHOCTH aKCMOMATHYECKOTO TTOCTPOCHHUSI MAaTeMaTUYECKHUX
TEOpUH;
- BJIQJICHUE METOJaMU JIOKA3aTeIbCTB ¥ AJITOPUTMOB PEIICHUS, YMEHUE UX TIPUME-HSTh,
IIPOBOJIMTH JI0KA3aTEIIbHBIE PACCYXKIEHUS B X0/ PEIICHUS 3a/1a4;
- BJIQJICHUE CTaHJAPTHBIMU IMpPHUEMaMHU PEIICHUS PallMOHAJIBHBIX M UPPALMOHAIBHBIX,
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[IOKA3aTEJIbHBIX, CTENEHHBbIX, TPUTOHOMETPUYECKUX YPAaBHEHHMM W HEPaBEHCTB, HX
CUCTEM; MCHOJIb30BAHNE TOTOBBIX KOMIBIOTEPHBIX MTPOrpamMM, B TOM YHCIIE JJIs OUCKA
IyTH PEUICHUS U WLIIOCTPALMU PELICHNs YPABHEHUI U HEPABEHCTB;
- c(opMHpOBaHHOCTH TPEACTaBICHUNA 00 OCHOBHBIX TOHSATHUSX MAaTEMaTHYECKOTO
aHaJli3a U UX CBOICTBAX, BJIaJICHUE YMEHUEM XapaKTepU30BaTh MoBeaeHUE (YHK-IHH,
UCIIOJIb30BAHUE IIOJIYYEHHBIX 3HAHUM JUI1 ONMCAaHUSA M aHAIN3a PEAIbHBIX
3aBHCHUMOCTEH;
- BJIAJICHHE OCHOBHBIMM IOHATHUSAMU O IUNIOCKMX U IMPOCTPAHCTBEHHBIX T€OMETPUYE-CKUX
¢urypax, MX OCHOBHBIX CBOWCTBaX; C(OPMUPOBAHHOCTb YMEHHs pPaCIO3HA-BaTh
reoMeTpuyeckue (hUrypbl Ha yepTekax, MOJENSAX M B pEaJbHOM MHpPE; MPU-MEHEHUE
M3YYEHHBIX CBOWCTB r€OMETPUUECKUX (PUryp U GopMys Ui pelIeHHs] TEOMETPUYECKUX
3a/1a4 U 3a7a4 C MPAKTUYECKUM COACPKAHUEM;
- c(OpPMHUPOBAHHOCTb MPEACTABICHUN O Mpoleccax U SIBICHUAX, UMEIOLIUX BEpO-
ATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHUPE, OCHOBHBIX
MOHATHSIX JJIEMEHTAPHOM TEOPUHM BEPOSATHOCTEW; YMEHHMU HAaXOAUTh M OLICHMBATh
BEPOATHOCTH HACTYIUICHHSI COOBITMH B NPOCTEMIIMX MNPAKTHUECKUX CUTyalUsIX H
OCHOBHBIE XapaKTEePUCTUKH CIIyYalHbIX BEJIUYHH;
- BJIQJICHUE HABBIKAMU HCIIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM MpHU
peLIeHUH 3aa4.
OcBoeHue cofepxanusi y4eOHOM AMCHMIUIMHBI «MaremaTuka: anredpa u Hadasna
MaTeMaTUYeCKOTO aHajliu3a; TeoMeTpusd» obecrneunBaeT (GOpMHpOBaHUE U
pPa3BUTHE YHUBEPCAIbHBIX YYEOHBIX JIEWCTBHM B KOHTEKCTE MPEEMCTBEHHOCTH

dbopmMupoBaHUs OOITMX KOMIIETCHIIH.

Buabl yHuBepcaabHBIX Y4eOHbBIX OO01mue KOMIETEHUMH
neicTBUil (B coorBercTBHM ¢ ®T'OC CIIO no

crnenuagbHocTH/mpodeccun)

JInuHoCTHBIE OKl1. TIloHumarb CYyIIHOCTh H COLUAIBHYIO
(oGecrieunBarOT IIEHHOCTHO-CMBICTIOBYIO | 3HAYMMOCTh ~ CBOeW  Oyaymei  mpodeccun,
OPHUEHTAINIO O0YYaIOIIMXCS U OPUEHTAIIMIO B | TIPOSIBJIATH K HEW YCTOWYMBBINA HHTEPEC,

COLMANBHBIX poisiX M MexIMyHOcTHBIX | OK3. IlpuHuMaTe pemieHuss B CTaHAAPTHBIX U




OTHOILICHHUSX )

HECTAaHJAPTHBIX CHUTyallMsIX M HECTH 3a HHUX
OTBETCTBECHHOCTD,

OKS8. CaMocToATelbHO  ONpEeNeisaTh  3aaqyu
NpoeCCHOHAIBHOTO M JIMYHOCTHOTO Pa3BUTHSA,
3aHUMAaThCS

CaMOO6pa3OBaHI/IeM, OCO3HAaHHO

IIaHUPOBATH ITOBLINICHUC KBaJII/I(bI/IKaL[I/II/I.

PerynstuBHbie:
1eJiernosaraHme, IUIAHUPOBAHHUE,
IIPOrHO3MPOBAHUE, KOHTPOJIb (KOppeKuus),

CaMOpEeTryJIsLMsl, OLIEHKa

OK2. OpraHu3oBbIBATh COOCTBEHHYIO
NeSITeNIbHOCTh, BBIOMPATh THUIIOBBIE METOABI U
COCOOBI BBIMOTHEHHUS MPOPECCHOHATBHBIX 3a/ad,

OLIEHUBATh WX I(P(HEKTUBHOCTH U KaYECTBO,

(obecrieunBaroT opranmzanuio | OK3. IlpuHuMmaTe perieHuss B CTaHAAPTHBIX U
o0y4armuMucs cBOei yuyeOHOU | HECTAaHAAPTHBIX CHUTYallMsIX W HECTH 3a HHUX
JIESITEIIBHOCTH ) OTBETCTBEHHOCTb.

[To3naBarenbHbIE OK4. OcymecTBisiTh TOWCK M HUCIOJIb30BAHUE
(obGecnieunBarOT UCCIIeJIOBATENbCKYIO | MH(pOopManu, HeobxonumMoil ans 3¢hdekTHBHOrO

KOMIICTCHTHOCTb, YMCHUC

pabotats ¢ nHpopMmarmen)

BBITIOJTHCHH A HpO(i)eCCI/IOHaJIbHBIX 3ajJa4,

po(heCCHOHATTLHOTO B JIMYHOCTHOTO Pa3BUTHS,
OKS.

Ucnonp3oBathb nH(pOpMaIIMOHHO-

KOMMYHHKAITIOHHBIE TEXHOJIOTHH B
npohecCuOHATBHON JesTeNbHOCTH,

OK9. OpuenTtupoBatbcsi B yCIOBUSX YacCTOH
TEXHOJOTH B

CMEHBI npodeccuoHaIbHOM

ACATCIIBHOCTH.

KoMmmyHuKaTHBHBIE
(oOecreunBarOT COMATBHYIO
KOMITIETEHTHOCTD U y4eT TO3HIIUU IPYTUX
Jro/ied, yMEHHeE CIyIIaTh U BCTYNAaTh B
JTMAJIOT, Y9aCTBOBATh B KOJUIEKTHBHOM
00CyX/1IeHuH Npo0IieM, B3aUMOIEHCTBOBATh U
COTPYAHUYATH CO CBEPCTHUKAMH U
B3POCIBIMH)

OK6. PaboTtaTb B KOJJIEKTHBE UM B KOMaHIE,

a3 exTuBHO oOmmaTecs c KOJIJIETaMH,
PYKOBOJICTBOM, IMTOTPEOUTEIISIMH,

OK?7. bpats Ha ce0s OTBETCTBEHHOCTH 3a paboTy
YJICHOB KOMaHbI (MMOAYMHEHHBIX), 32 pPe3yIbTar

BBINIOJIHEHUSA 3aJaHH.

1.4. KotnyecTBO 4acoB HA 0CBOCHHE MPOrPaMMBbI M CHUIIJIMHBI:

MaKkcUMajbHas ydeOHas Harpy3ka oOydaromierocs 327 4yacoB, B TOM UHUCIIE:

- o0s13aTenbHas ayAUTOpHAs Harpy3ka oOydaromierocsi 218 4acos;

- camocTosiTeNnbHas padoTa odydatomerocs 109 gacos.




2. CTPYKTYPA 1 COJIEPXKAHUE YUEBHOM JUCIUATIINHBI

2.1. O0bem yueOHOI TUCHHUIUINHBI U BUAbI y4e0HOH padoThl

Buj yueOHOII 1esiTeIbHOCTH

O0BLeM yacoB

MakcuMaJIibHasi yueOHast Harpy3kKa (BCero)

327

O0s13aTebHAs AyAUTOPHAs YueOHAass HArpy3Ka (BCEro)

218

B TOM 4HCJIC!.

J'Ia60paTO‘pHI>IG 3aHATUA

He npenycmotpeno

MIPAKTUYECKNE 3aHITHS 72
KOHTPOJILHBIEC PaOOTHI 1
KypcoBas padboTa (IIpOeKT)

CamocrosiTeJbHas padoTa cTyaeHTa (BCEro) 109

B TOM 4HCJIC.

CamocrosTenbHas paboTa HaJl KypcoBOi paboToMi
(mpoexToM)

- paboTa HajJ MaTepuaaoM yueOHHUKA, KOHCTICKTOM JICKIIH;
- paboTa Co CIPaBOYHBIM MATEPHUAIIOM;

- BBITIOJIHCHUE WHIUBUIYATbHBIX 33/IaHUM;

- pEIICHHE TUITOBBIX MPOGECCHOHANBHBIX 3a]1a4;

- HCClieIoBaTeNIbCcKas yueOHas paboTa;

- COCTaBJICHHE TaOJUII I CUCTEMATU3aIuU y4eOHOTO
MaTtepuania,

pelIeHre TUTOBBIX BAPUATUBHBIX 33/1a4 U YIIPaKHEHUH;
BBHITIOJIHEHHUE pacu€THO-Tpaduueckux pabdor;
COCTaBJICHUE TEMAaTUYECKUX KPOCCBOP/IOB;

paboTa ¢ JOMOIHUTEIBHON yueOHOM 1 HAYIHOM
JauTepaTypou (IMOAroToBKa COOOIIECHMI).

[TpomexxyTouHas arrectauus B popme

Dk3aMeH (TMChbMEHHas

dbopma)




2.2 TemaTnyeckuii JiaH U COAEPKAHUE yueOHOH AUCHMIIMHBI OY /.04 MATEMATHKA

HaumeHnoBaHnue Coaep:kanue y4eOHOro MmarepuaJa, XapakTepuCTHKA OCHOBHBIX BU/J0B AeSITEJIbHOCTH O0bem | Ypos
pa3/iesioB U TeM JJabopaTopHble PadOTHI M MPAKTHYECKHE CTY/IEeHTOB YacoB |eHb
3aHATHS, CAMOCTOSITE/IbHAsI padoTa ( Ha ypoBHe y4eOHBIX JeicTBUIl) 30€HUS
o0y4aromuxcsi, Kypcopasi padoTa (IpoeKT)
(eciu npedycmompenvl)
1 2 3 4
BBenenue Copep:kaHnue y4eOHOTro MaTepuaJa 2 1
OsHakoMJIEHHE C POJIbI0 MATEMATHKH B BrimosHeHne BXOIHOTO KOHTPOIIA. 2
HayKe, TeXHUKe, 9KOHOMUKE,
1 MHQPOPMALIMOHHBIX TEXHOJIOTUAX 1
IIPAKTUYECKON mesarenbrHocTr. O3HAKOMIIEHNE
C LEeJIAMHU U 3aJaYaMU U3y YeHHUs MaTeMaTUKN
mpu ocBoennu crneruabaocreir CITO.
Paznen 1. Anreopa.
Tema 1.1, Coaep:xanue yueOHOro MaTepuaJia 16
Pa3BurHne moHATHSA 1 HCJII)IG U paIOHAIbHBIC YHCIIA. Brmonnenue apudMeTHueCKUX ISHCTBUI Hall YHCIAMH, COYeTast YCTHBIE U 2 2
0 Yucic nUCEMeHHEIE npueMbl. HaxoxmeHne onrmbok B IpeoOpasoBaHIAX 1 >
2 o BBIYMCJICHUAX.
JelicTBUTENbHBIE YUCIIA.
Haxomxnenne npubinixeHHBIX 3HAYCHUN BEJIUYMH U IOTPEIIHOCTENR 2
3 | Mpubruocennvie soraucnenus. BBIUUCJIEHNH (A0COJIIOTHOM ¥ OTHOCUTEJILHOM); CPABHEHNE YHCIOBBIX
BeIpaskeHuil. Haxosmxmenne ommuOoK B HpeobpasoBaHUAX U
BBIYUMCJICHUAX.
K o 0 Brinosinenue apI/I(bMeTI/I‘IeCKI/IX ﬂeﬁCTBI/Iﬁ HaJ YucjiaMu, coueTas YCTHBIC U 2
4 oMnIEKCHbIE WUCT. JlelcmEuA HAO KOMNIEKCHbLMU nuchbMeHHbIe pueMsl. Haxoskmenue omuboK B Ipeodpa3oBaHusIX U
yycamu.
BBIYMCJICHUAX.
IpakTnyeckune 3aHATHA: 3
. BeimonHenne apupmMeTHdeckux aeiictBuil Han unciamu. HaxoskaeHue
Ipakriyeckas paboraNel Apucpmerntieckue neficraus MPUOIMKEHHBIX 3HAYEHNI BeJIMUMH M IIOTPEIIHOCTeH BBIYUCICHUMA 2
Hal ~ YHCAAMH,  HAXOXMACHHE  MPUGAMKEHHBIX | (3600moTHON U OTHOCHTEHHOMN); CPABHEHNE UHCITOBEIX BEIPAMKEHHL.
3HAYEHUM BEAWYHH U TIOTPENIHOCTEH BBIYMCACHUH | HaxommeHue oMMO0K B IPeo6PA30BAHUAX U BEIUHCICHUAX.
(a0COAIOTHOH M OTHOCHTEABHO), CpaBHEHHE YHC-
AOBBIX BBIPDAK€HHH.
KonTtpoabHbie padoTsl -
CamocrosiTesibHass padora o0y4yarommxcs: Pemenne TUIIOBBIX BapUATUBHBIX 33]1a4 U yIIPa)KHEHUH,
6

BBITIOJTHEHUE WHANBUAYATbHBIX 3aaHuil. PaboTa co cipaBouHOM nuTepaTypoit o teme «lIpu3naku

JACITUMOCTH)).
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Tema 1.2
Kopuu, crenenu u
JIorapu(pmbl

Conep:xanue yueOHOro MaTepuaJa

42

KOpHI/I HaTypaJ'II:HOﬁ CTCIICHHU U3 4YHCJia U UX

O3HakoMJIeHHE ¢ TIOHATHEM KOPHS N-# CTeIeHN, CBOMCTBAMHE PaJIn-
KAaJIOB W IIpaBUJIAMU cpaBHeHUs KopHeit. DopmyiupoBanue

1 N . OIIpejiesIeHUsI KOPHS M CBOMCTB KOpHe. Brrurciienne u cpaBHeHMe 2
cBoiicTBa. KopeHs n-it crenenu. .
KOpHEH, BHITIOJIHEHUE TIPUKNAIKNA 3HAUEeHUs KOpHs. Haxoxmenue
omnboK B Ipeobpa3oBAHUIX W BHIUUCJICHUSIX.
DopmyanpoBaHUE CBOMCTB cTemeHel. Beraumcienue cremneHei ¢ pa-
ITHOHAJIBHEIM TI0Ka3aTeJIeM, BHIIIOJIHEeHNEe IPUKUIKN 3HAYEHUS CTe-
’ CTeTeHH ¢ PAIHOHATHHBIMHA TOKA3ATENAM, HX Ei;{(l; :;)aBHeHI/Ie CTGeHeHeI?L Haxosxnenue sHaveHU CTEIEHN, )
CBOHCTEA. Vs IPU HE0OXOIMMOCTH HHCTPYMEHTAJIbHEIE CPEJICTBA.
3anuceiBaHUe KOPHS N-# CTEIIEHH B BUJE CTEIIEHH C JPOOHBIM IIOKA-
3aresieM u Haobopor. Haxosxmerue omubok B mpeobpa3oBaHUSIX U
BBIUMCJICHUSIX.
O3HakoMJIIeHHME ¢ IOHSATHEM CTEIIeHU C JeHCTBUTEIbHBIM I0OKa3aTe-
. JIeMm.
3 CTe?eHH ¢ AACHCTBHUTCIILHBIMH TOKA3ATCIAMI, Lix Haxoxaenune sHadeHnil CTeIeHN, UCITOIb3Y S IIPU HEOOXOTUMOCTH 1
)
ceoucmed. WHCTpyMeHTaJIbHBIe cpecTBa. Haxosmenue ommbok B
IpeoOpPa3oBaHUIX M BEIYUCIEHUSIX.
Brimosiaerne mpeobpa3oBaHUi BEIPAKEHUM, COTEPIRATITIX
pagukassl. BeIorHeHE pacueToB Mo hopMyIaM, CoaepIRAIIIM
4 IIpeoOpa3oBanue UppaMOHATIBHBIX BBIPAKCHHIA. PaJUKAJIBI, OCYIIIECTBIISAS HEOOX0JUMBIE TTOICTAHOBKH U 2
Pemenne nppannoHalbHBIX ypaBHEHUH. npeobpasoranus. OupeesieHrne paBHOCUIBHOCTH BBIPAKEHU C
paguranamu. Perenrie uppainoHaJIbHBIX YPABHEHHUH.
Haxosxnerue ommbok B mpeo0pa3oBaAHUIX U BBIUMCICHUIX.
BrimosiHeHne mpeobpa3oBaHUil BEIPAMKEHNH, IpUMeHeHne hopMy.JI,
IIpeoOpa3oBaHue panMOHAIBHBIX, CTCIICHHBIX, CBSI3aHHBIX CO CBOMCTBAMU cremeHel [IpeoOpa3oBaHue YUCIOBBIX U
5 | noxasaTenbHBIX BEIpaXEHHIL. PelieHne MoKa3aTeIbHBIX | OYKBEHHBIX BBIPAXKEHHIA, COIEPIKAIIAX CTCTIEHH, PHMEHSIS CBOTCTBA. 3
ypaBHEHHUIA. Peienune nokazarenbHbX ypasHenuil. Haxosxmerne ommbok B
mpeobpPa3oBAHUIX M BEITUCICHUSIX.
6 Jlorapudm uucna. OcHOBHOE JiorapudmMuieckoe O3HaKOMJICHHE C TOHATHEM Jiorapudma, CBOWCTBAMH Jorapudma. 2
TOXJIECTBO. Brruncienue snorapudma uncna. Haxosnenne ommbox B
7 | Ilecatuunble n HATYpaIbHBIE JTOrapU(MBI TPeo6pasoBAHMIX 1 BEMHCITEHHX. 1
8 Heiicteus ¢ norapudmamu. [lepexon kK HOBOMY 1
OCHOBAHHIO.
Berrmmosinenue mmpeobpasoBanmii BEIpAKEHUM, COIEPIKAIITAX
. snorapudmer. OnpeaeseHue 00JIaCTH JOMYCTUMBIX 3HAYEHUN
9 IpeoGpasoBante Jorapudmmieckyx BbllzameHHH' JIorapu(pMUYIECKoro BeIpaskeHus. Perrenne jsorapudpMuIecKux 3
Pemrenne sorapudmmyeckux ypaBHEeHHUH. .
ypaBHeHuit. Haxomaenne ommboK B mpeoOpa3oBaHuAX 1
BBIUKCJICHHUSIX.
10 IMpubAUKEHHBIE BBIYUCAEHUS U PELIEHUS OsHakomJIeHUE ¢ IPUMEHEHEeM KOPHEH U CTeleHeH IPU BEIIHCIe- 1

IIPUKAAOHBIX 3aaa4.

HHWU CPpEeJHHUX, NeJIEHHNH OTPE3Ka B «30JI0TOM CEUYECHHUI.
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IIpakTuyeckue 3aHATHS:

[paktuyeckas paboraNe2 BrimonHeHune npeoOpa3oBaHuit
BBIpAKEHUI1, COepKAIINX CTEICHU U KOPHH.

Ipaxktuueckas paboraNe3 PemieHue MpparMoOHAIbHBIX
YPaBHEHHUH.

BrimonHenue npeoOpa3oBaHM  BBIPAKEHHH, COACP)KAIIMX — PAJUKAIIBL
BemmonHenne pacdyeToB Mo (GopMyndaM, COAEPXKAIIUM paJUKaibl, OCYy-
LIECTBIISIT HEOOXOAMMBIC TOACTAaHOBKM M IpeoOpasoBaHusa. OmpeneneHue
PaBHOCHJIBHOCTH BBIp@OXKEHHH ¢ paaukagamu. HaxoxaeHue 3HadeHUH
CTeNeHEeH ¢ palUoHaNbHBIMU moKa3aTedssMHu. CpaBHEHHE CTeleHEH.
BrimonHeHne npeodpa3oBaHus BEIpaKEHUH, COAEPIKALINX CTCIICHH.

Pemrenne npparnonabHBIX ypaBHEHUH.

Ipaktuyeckas pabGotraNe4 PemieHue moka3aTeIbHBIX .
- PeleHne MoKa3aTeNIbHBIX YPaBHEHHIA. 10
YpaBHEHUI.
_ | Bumonmenue npeo6pasoBaHuil BEIpAKeHNH, COEPIKATIIINX
Ipakruyeckas  paGoraNe5 — Haxoxamenne — 3HaueHMi | rorapudmer. Ompenesenue ofmacTH JIOIIyCTHUMBIX 3HAYESHIIH
norapu(ma MO IPOH3BOIBHOMY OCHOBaHmio. I[lepexod OT | jorapmdMUIECKOro BEIPAMKEHUA.
OJIHOTO OCHOBaHHs K JPyroMy. BhlumciieHHE U CpaBHCHHE
norapudmoB. JlorapupmupoBaHHe H  MOTCHIHPOBAHUE
BBIPAXKEHUH.
Pemrenne smorapudmMudeckux ypaBHeHHUIN.
[IpakTrueckas padota Ne6 Pemenune
Jorapu(pMUYECKUX YpaBHEHUI.
KonTtposabnbie padoTsl -
CamocrosiTesbHas paboTa odyuarommxcs: PerieHue TUIIOBBIX yIIpa)KHEHUH, COCTaBICHUE TaOJIUIL J1s 14
CUCTEMAaTU3allun yqe6Horo MaTtepuajia. HOI[I"OTOBKE[ COO6H_ICHI/I}I o Teme « 13 HCcTopun J'IOl"apI/I(I)MOB» .
«[IpoucxoxaeHne TEpMUHOB U 0003HAYECHUII.
Conep:xanue yueOHOro MaTepuaJia 46
Tewa 13, 7 T pawaran epa yraa. Bpamarensrioe | [ petasors nete ovepenit yrios pasionts |
OCHOBBI JIBUJKEHHUE. paiy POHL. P y batr
OKPYKHOCTH, COOTHECEHVE BEJIMUYNHBI yIJIa C er0 PACIIOJI0KeHUEM.
TPUTOHOMETPUNH i i
P P CHHYC, KOCHHYC, TAHTCHC M KOTAHICHC DopmyIupoBaHUE OIIPEIeTeHUN TPUTOHOMETPHUUECKUX (PYHKITIH
2 —— JIJISI YTJIOB TI0BOPOTA M OCTPHIX YIJIOB IIPSIMOYTOJIBHOTO TPEYTOJIHHHU- 2
) Ka U 00bsICHEHNE NX B3aUMOCBSI3H
IIpumeHeHe OCHOBHBIX TPUTOHOMETPHYECKUX TOMIECTB JIJIS
3 OCHOBHbIE TPUTOHOMETPHYECKHE BBIYHCJIEHUS] 3HAUEHUI TPUTOHOMETPUYECKUX (DYHKITUI 110 OTHOM 2
TOXICCTBA.
n3 Hux. Haxosxmenne onmmboK B mpeoOpa3oBaAHUSAX U BEIYNUCICHUSIX.
O3HaKOMJIEHKE CO CBOMCTBAMY CUMMETPHUH TOYEK HA eJUHUYHON
4 qDOpMy.]'II)I IIPUBCACHUA. OKPYKRHOCTH U IPUMEHEHNE UX JJIs BEIBOA (POPMYJI IPUBEIEHUS. 2
Haxosxmenne onmbok B Ipeo0Opa30BaHUSX U BBIUNCIEHUSIX.
N3yueHnne ocHOBHBIX (POPMYJI TPUTOHOMETPUH: (DOPMYJIBI CIIOKEHUS
5 (DOpMYJ'II)I CJIOKCHHMUS. U IIpUMeHeHNe IIPU BEIUYUCIICHUU 3HAaYeHUA TPUTOHOMETPUUECKOI0 2

BBIpAKEHUA U YIIPOIIEHNA ero. HaXOQK,Z[eHI/Ie oImunOoK B
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HpeO6paSOBaHI/IHX Y BBIYUCJICHUAX.

N3yuenne 0CHOBHBIX (DOPMYJI TPUTOHOMETPUH: (POPMYJIBI YIABOSHHUS

6 (DOpMyJ'IBI YABOCHUA. CDOpMy/Zbl 1 IpHUMeHeHNe P BhIYUCJICHNN 3HAaYeHUA TPUTOHOMETPUYIECKOI0 2
NnOJIO6UHHOZ20 Y2ilA. BBIPAYKEHUS U yIpolneHus ero. Haxoxmenne ommnbok B
IpeobPa30oBAHUIX M BEIYUCIEHUSIX.
TIpeo6pa3soBaHs CyMMbI TPHMOHOMETPHYECKHX M3yuenne 0CHOBHBIX (DOPMYJT TpI/II‘OHOUMeTpI/II/I: mpeobpa3oBaHus
o CYMMBI TPUTOHOMETPUYECKUX (PYHKIIUI B IPOU3BEICHUE U
7 (hyHKIMI B IPOW3BEICHHUE M IPOU3BEICHNUS B 1
CYMMY. BopadiCeniie mpuzonomMempuseckux IIPOU3BEJIEHUA B CYMMY U IIpUMEHeHMe IIPU BBIUYUCIIEHUU 3HAYeHUA
N TPUTOHOMETPUYECKOT0 BEIPAKEHUS U yIpolteHus ero. Haxosxmenme
@dyHKYULL Yepe3 MAH2eHC NOOBUHHO20 Ap2yMeHmd. OMIMGOK B ITPEOGPAZOBAHUSAX M BEIUHCICHIAX.
BrimonHenue nmpeoOpa3oBaHuil TPUTOHOMETPUYECKUX BBIPAXKCHUIA,
8 IIpeobpazoBanus mpocTEHIITUX MIPUMEHEHHE NIPH BBIYMCIEHUN 3HAYEHUSI TPUTOHOMETPUUECKOTO BBIPAXKEHHUS 4
TPUTOHOMETPUYECKUX BBIPAKEHUH. u ynpouenus ero. HaxosneHnre orrmbok B Ipeodpa3oBaHUSAX U
BBIUUCJIEHUAX.
O3HakoMJIeHHE ¢ TIOHATHEM 00PATHBIX TPUTOHOMETPHUUIECKUX PYHK-
I[UH.
9 ApKCHHYC, apKKOCHHYC, apKTAHTeHC THCTa. M3yuenue onpenesieHNE apKCUHyca, apKKOCHHYCA, apKTaHreHca 2
4yuciia, PopMyJIHPOBaHHUE UX, N300pakeHe HA eUHUIHOMN OKPYIK-
HOCTH, IPUMeHeHNe IIpU pelteHnn ypaBHeHwuil. Haxomxnenue
OomInbOK B IPeoOpPa30BAHMAX M BEIUMCIICHUIX.
Permrerne o popmysiamMm u TPUTOHOMETPHUUECKOMY KPYT'Y IIPOCTER -
IIIUX TPUTOHOMETPUYECKUX YPABHEHUN.
10 HpOCTGﬁH.II/IG TPUTOHOMETPHUECKUEC Eﬁggﬁe;eine;;zmnx METOJIOB PeIleHusI YpaBHEeHUH (IpUBeieHIe R 5
YPaBHEHHS. Y, APATHOMY, METOJ| PA3/IOEHH Ha MHOKUTEIIH, 38
MEeHBI [IePEMEHHO) IIPY PeIIeHUN TPUTOHOMETPHIECKUX
ypasuenuii. HaxoxaeHue onmbok B mpeoOpa3oBaHUSaX U
BBIUUCICHUAX.
12 Hpocmeﬁmue mpucoHomempuidecKue YMmenne oTMedaTh Ha Kpyre PeleHns IPOCTeHIINX TPUTOHOMETPH - 2
HepaeseHcmeda. YECKUX HEepPaBEHCTB.
IIpakTHYecKkHe 3aHATHSA:

[pakTuueckas pa6ota No7 BbINOTHEHHE TOXKIECTBEHHBIX BrimonHeHne mpeoOpa3oBaHnil TPUTOHOMETPHIECKUX BBIPAKCHUIA,
NPeo6pPa3OBaHHil B TPHTOHOMETPHUECKUX BBIPAXKEHUSAX. MIPUMEHEHHE NP BHIYMCICHUN 3HAYEHUSI TPUTOHOMETPUUECKOTO BBIPAXKEHHUS 4
U YIIPOLIEHHUS €TO.

Ipakrrgeckast  pabora ~ Ne®  Pemenme — mpocTtednmx
TPUTOHOMETPHICCKIX YPABHCHHIA. Perrenye mpocTelmmx TpUTOHOMETPHIECKIX YPaBHSHHIA.
KoHTpoJbHbIE padoThI -
CamocrosiTesibHas padoTa o0yuyarmuxcs Pemenrie THIOBBIX YIIPaKHEHUH, PEIICHNE TUITOBBIX
HpO(I)CCCI/IOHaHBHBIX 3aJa4, COCTaBJICHHUC Ta6J'II/II_I JJI1 CUCTEMAaTU3allu y‘IC6HOF 0 MaTcpuaja. 16
Cojaep:kaHue yueOHOTro MaTepuasa 34
Tema 1.4. (DYHKI_II/II/I. Oo0nactb OIIpCACIICHUA, OsHakoMJIeHHE C IIOHATUEM IIePeMEeHHOH, IIpuMepaMu
(I)yHKIII/II/I, HX 1 MHOXXECTBO 3HAUYCHUU, l“pa(l)I/IK YHKIIHH, 3aBUCUMOCTEN MeK Iy repeMeHHbIMY. O3HAKOMJIEHHE C ITOHATHEM 1 2

cBOMCTBA U

nocTpoeHue rpaguKoB QyHKIMI, 3aJaHHBIX

pa3IMYHBIMH CIIOCOOaMHU.

rpaduKa, onpeaeseHre IPUHAIIEKHOCTH TOUKY TPApUKY
dyuarimu. Oupenesenne mo popmyJie TPOCTEHINEN 3aBUCUMOCTH,
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rpagpukn.

BuAa ee rpadura. Beipamenue mo opmysie oqHOM HepeMeHHON
uepes Apyrue.

OsHaKoMJIEHHNeE C OIIpeIesIeHneM (PYHKIMK, GOpMYJIAPOBAHHIE €ro.
Haxosxnerue obiiactu ompeieieHus: ¥ 00JIACTH 3HAYCHUM DYHKITAH.

CBoiicTBa ()yHKIIMU: YETHOCTD,

OsHakomJIeHUE ¢ IpUMepaMu (PYHKIITMOHAIBHBIX 3aBUCUMOCTEN B

2 HEYEeTHOCTE. PeaIbHBIX IIPOIECCAX M3 CMEYKHBIX JIMCIIMILIINH.
- O3HaKOMJIEHIE C JIOKA3aTeJIbHBIMU PACCYKICHUAMU HEKOTOPHIX
CBO¥CTBa (DYHKIIMU: MOHOTOHHOCTb, CBOMCTB JTHUHEHHON 1 KBAIPATHIHOHN (DYHKITHI, TPOBEeHIe
3 MPOMEKYTKH BO3pacTaHUs U y6I>IBaHI/IH. HICCJIEIOBAHUS JIMHEHHOM, KyCOUHO-JIMHEMHOM!, TPpOoOHO-IMHEHHOM 1
OrpaHUueHHOCTh, IEPUONYHOCT. KBaJPaTUIHON (DYHKIIUH, IIOCTPOEHHE X rpaduxos. Ilocrpoerne u
urenue rpaduroB pyarmnuit. MccirenoBanvre QyHKITMH.
HanGosb1iee 1 HanMEHbIIICE 3HAYCHN, CocraByieHne BUI0B (DYHKIIVIH 10 JAHHOMY YCJIOBHIO, PEIlleHNe
4 TOYKH SKCTpEMYyMa. Fpa(bnquKaﬂ 3amad Ha axcTpeMmyM. O3HAKOMIIEHUE C TIOHSATUEM CJIOMKHOM
WHTEpIpeTaIus. ymxIH.
7 [Ipumeps! QyHKIIMOHATEHBIX 3aBUCUMOCTEH B
peasIbHBIX MPOLECCAX U SIBICHUSX.
Apudmernueckue onepanun Hax GyHKIAIMH.
8 | Cioxnas ¢byaxmms (kommo3unwus). [lonamue o
HenpepuleHOCMU YHKYULL.
Ooparnbie pynkuun. Obracme onpedeneHus u Wsyuenne nonsamua obpamnoi hynKuuu, onpesieienne BUIA U No-
9 | o6racme snauenuii obpamnoii gpynryuu. Ipagux cmpoerue epadura 0opammoil aﬁvfmuuu, Haxodxclenue ee obiacmu
o6pamnoii dynryu, onpeodenierHus 1 0bnacmu 3HaUeHUL.
10 IokazarenbHble GyHKIMU: onpeaesicHust QyHKIMA, | BrraucieHne sHaYeHuUE QYHKIUIM 10 3HAYEHUIO apIyMeHTa.
UX CBOMCTBA U rpauKH. OmpesesieHre MOJOMKEHIST TOYKHU HA Ipaduke 1o ee KOOPIUHATAM U
11 Jlorapudmudeckne GyHKIUH: OTIPEeICHUs Ha000poT. ) 3 3
(yHKLWIL, X CBOHCTBA 1 rpaduK. Wcnonb3oranue CBOMCTE YHKIHI [JIsI CDABHEHUS 3HAYEHU CTele-
N Hel U JIorapugMOB.
12 CTeFeHHBIe bynKmm: onpenenenns GyHKuuii, nx TTocrpoenne rpadMKOB CTEIEHHBIX, TIOKA3ATEJIFHBIX 1
CBOHCTBA U rpauku. JorapupMudecKkux QyHKIHMHA.
13 TpuroHoMeTpudeckre GyHKITUH: OTIPEICICHUS O3HakoMmJIeHHE C IOHSATHEM HEIPEPHIBHON II€PUOIMYECKON (PYHK-
(hyHKIINH, MX CBOMCTBA U TpadUKH. 1uu, OpMyJIUPOBaAHNE CBOMCTB CUHYCA W KOCHHYCA, ITIOCTPOEHHE UX
rpacduKoB.
OsHakoMJIEHHE C HOHATHEM Pa3PBIBHOM IMEPUOIUYECKONM (DYHKIIUH,
14 | O6pamuvie mpuconomempuueckue gynxyuu. bopMmyMpoBaHMe CBOMCTB TAHTeHCA YW KOTAHTEHCA, IOCTPOEHUE UX
rpadukoB. O3HAKOMJIEHUE C TIOHATHEM CJIOMKHON (DYHKITUN
IIpeobpazoBanwust rpadukos. [TapanienbHbIi Brimonaenne mpeobpas3oBanuii rpadura QyHKITHH.
MEePEHOC, CHMMETPHSI OTHOCUTEIILHO OCel
15 | koopaMHAT M CHMMETpHS OTHOCHTEIBLHO HaYasa
KOOPJMHAT, CHMMETPHUSI OTHOCUTEIILHO MPSMOH Y =
X, pacTsHKEHHUE U CKAaTHe BJI0JIb OCe KOOpIUHAT.
O3HakomJiieHHEe C IIOHATHEM TapMOHHYECKHX KoJaebaHuil u
16 | rapmonuueckue xoneGanus. ITpuKiaaHble 3a1aUH. IpUMepaMy TaPMOHHYECKUX KOJIE0AHUM /I OIMCAHUS IIPOIIECCOB B

dusure u pyrux 00JIACTAX 3HAHUS.
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IIpakTuyeckue 3aHATHS:
Hpaktigeckast padora Ne 9 HccnenoBanve (yHKmm mo eé

rpaduKy.

Ipakmueckast padora No 10 TToctpoenue u ureHue Trpadukos

IlocTpoenne u urenue rpaduros pyuriuii. Mcciaemosanue
dyuKITN.

CTCNICHHBIX,  [OKA3aTENBHBIX M JOrapHbMUuecKux IlocTpoenne u yreHre rpadUKOB CTEICHHBIX, ITIOKA3aTCIBHBIX U 6
- JOTapUPMHIECKIX PYHKLHIA.
Ipaxmvdeckast pabora Ne 11 TToctpoenne u utenne rpadukos | [locrpoenue u urenue rpaduros TPUTOHOMETPUICCKUX
TPUTOHOMETPHICCKUX (I)YHKHHﬁ C INOMOIIBIO TCOMCT- (1)YHKLII/II>’I C IIOMOIIBIO TCOMECTPHYCCKUX HpeO6paSOBaHHﬁ.
pHUYecKuX mpeoOpa3oBaHMA.
KoHTpoJabHbBIE pad0ThI -
CamocrosiTesibHas padoTa o0yuawmuxcs: PenieHue TUOBBIX yIIPaKHEHUM, BHITOJIHEHUE PAaCYETHO-
rpadudeckux padoT, perieHne TUIOBBIX MPOPECCHOHATBHBIX 3a/1a. 12
Paznen 2. I'eomeTpus
Tema 2.1. Coaep:xkaHue y4ueOHOTro MaTepuaia 28
HpﬂMbIe )41 DopmMyIUPOBKA U IPUBEIEHNE JOKA3ATeJILCTB, IPU3HAKOB
IJIOCKOCTH B B3aMMHOTO PACITOJIOMKEHUS IIPIMBIX B IIPOCTPAHCTBE.
PacrosnaBanme Ha yepTekax M MOJEJIAX PA3JIMYHBIX CIydaeB
IPOCTPAHCTBE 1 Bzaumnoe PacCIIOJIOKEHUC IBYX IIPSAMBIX B B3aMMHOI'0 PACIIOJIOMKEHUS IIPSIMBIX B IIPOCTPAHCTBE, 2
IPOCTPAHCTBE. apryMeHTHPOBAHUE CBOMX Cy:kIeHUM. [IpuMeHeHre Ipu3HaKoB 1
CBOMCTB PACIIOJIOKEHUS IIPSIMBIX IIPU PEIIeHUH 3a1a4.
AprymeHTHpOBaHVE CBOUX CYKIEHHUN O B3BANMHOM PACIIOJIOKEHUN
ITPOCTPAHCTBEHHBIX (PUTYP.
PacnosnaBanue HaA yepTekax M MOJEJISAX PASJIMIHBIX CIyUaeB
B3aWMHOTO PACIIOJIOMKEHUS IIPAMBIX U IIJIOCKOCTEH,
apryMeHTHpPOBaHMe CBouX cy:knenunii. DopmynupoBanue
2 TTapasienbHOCTh IPSAMOfi H MIOCKOCTH OIIpejieIeHUH, IPU3HAKOB U CBOMCTB ITapAaJIJIeIbHBIX IPAMBIX U 2
' mwiockocTeit. IlpuMeHeHMe IIPU3HAKOB U CBOMCTB PACIIOJIOMKEHUS
MIPSIMBIX U IJIOCKOCTEH IIPU peleHun 3a1a4. ApryMeHTHPOBAHNE
CBOMIX CYXKIEHHUN 0 B3AWMMHOM PACIIOJIOMEHUN TPOCTPAHCTBEHHBIX
¢uryp.
PacnosuaBanue Ha yepTekax U MOJEJISAX PASJIMUHBIX CIIyUaeB
B3aMMHOTO PACIIOJIOMEHUS IJIOCKOCTEH, apryMeHTHPOBAHNE CBOUX
cysxaennii. QopMyImpoBaHue OIpeaesIeHN, IPU3HAKOB U CBOMCTB
3 TTapaiensHOCTh MI0CKOCTEi rapaJuieIbHBIX IJT0cKocTeil. M3o0paskeHre HA pUCYHKAX U 2

KOHCTPYUPOBAHUE HA MOJIEJIAX [TapaJLIeIbHBIX IJIOCKOCTEH 1
000CHOBaHME IIOCTPOCHUS.

[TpumeHeHre TPU3HAKOB U CBOMCTE PACIIOJIOKEHUS ILIIOCKOCTEHM
[IPY PellleHnH 3a1a49. APryMEeHTHPOBAHKE CBOUX CYsKJISHUM 0
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B3aWMHOM PACIIOJIOKEHNH IIPOCTPAHCTBEHHBIX (PUTYD.

[IepnieHIUKYIAPHOCTD NPAMOU U
IJIOCKOCTH.

@opMyIUPOBKA U IPUBEJEHNE T0KA3aTEeIbCTB IPU3HAKOB
B3aMMHOTO PACIIOJIOMKEHUS IIPSAMBIX U ILIOCKOCTel. PacmosHasamue
HA YepTerkax ¥ MOJEJISIX PA3JIMYHEBIX CJIydyaeB B3AUMHOTO
PACIIOJIOMKEeHUS IIPSIMBIX U IIJIOCKOCTeH, apTyMeHTHPOBaHUE CBOUX
cysxmeruii. QopMyIupoBaHue oIpeeIeHUH, TPU3HAKOB U CBOMCTB
MePIEeHINKYJISIPHBIX MPSAMBIX U IUTocKocTelt. [Ipumenenue
IIPU3HAKOB U CBOMCTB PACIIOJIOKEHUS IPAMBIX U ILJIOCKOCTEN TIPU
pelleHuy 3aa4.

M3obpaskenne Ha pUCYHKAX U KOHCTPYHUPOBAHUE HA MOJEJISX
MIPSIMBIX, TIJIOCKOCTEM ¥ 000CHOBAHME ITOCTPOEHHUS.
AprymMeHTHpOBaHNE CBOUX CY:KIEHUN 0 B3BAUMHOM PACIIOIOMKEeHUN
IIPOCTPAHCTBEHHBIX QUTYD.

[lepneHIuKysip U HAKJIOHHAS.

QopMyIMpOBKA W  INpPUBEIEHWE JOKA3aTEeJbCTB  IPHU3HAKOB
B3aMMHOTO PACIIOJIOKEHUsI IPAMBIX U ILTOCKocTed. PacmosnaBanme
HA Yepre:ax U MOJEIAX PA3JIHUYHBIX CJIyYaeB B3AHMHOTO
PACIIOJIOMKEHUST TIPAMBIX M ILIOCKOCTEM, apryMeHTUPOBAHUE CBOHX
cyskmeruit. llprMeneHme NPU3HAKOB Y CBONCTB PACIOJIOMKEHUS
MpSMBIX W IUIOCKOCTEM IIPU peleHwu 3amad. V3oOpaskeHme Ha
PHUCYHKAX M KOHCTPYHPOBAHHE HA MOMEJAX MePIeHINKYJISIPOB H
HARJIOHHBIX K ILTOCKOCTH. OIHCHIBAHME PACCTOSTHUS OT TOYKH [0
ILJIOCKOCTH, OT IIPSAMOM JI0 IIJIOCKOCTH, MEKIY ILJIOCKOCTSIMHU, MEYKIY
CKPEeIIUBAIIUMHUCS IIPIMBIMUA, MEKIY TPOU3BOJIBLHBIMHU (PUTYypaAMU
B mpocrpancTBe. DopmysmipoBaHwe U [OKA3bIBAHHE OCHOBHBIX
TEOpeM O pAacCTOAHUAX (TeopeM CYyIeCTBOBAHUS, CBOMICTBA).
N3sobpaskenre HA yepTesKaX U MOJEJIAX PACCTOSTHUS M 000CHOBAHHUE
cBoux cyskmenuit. OmpesesileHne ¥ BHIYUCIEHIE PACCTOSHUM B IIPO-
crpaHcrBe. [lpumenenue Qopmysa u TeopeM ILUIAHUMETPUM JJIS
peurenuss 3amad. llpuMenenme Teopmw A 00OCHOBAHUS
TOCTPOEHUU U BEIUYUCIEHUN.

IlepneHauKyISIPHOCT JBYX IJIOCKOCTEM.

DopMyIUPOBKA U IPUBEIEHNE JOKA3aTeILCTB IIPU3HAKOB
B3aMMHOTO0 PACIIOJIOMKeHUs IIocKkocTeit. PacmosnaBanue Ha yepre-
SKaX M MOJIEJISIX PA3JIMUHBIX CIIydaeB B3AUMHOTO PACIOJIOKEeHU S
IIJIOCKOCTEM, apryMeHTUPOBaHIE CBOUX CYKIEHUIMA.
DopMmyIupoBaHTE OIIPEIeIeHUN, IPU3HAKOB 1 CBOMCTB
MePIeHINKYIAPHBIX ILUTocKocTet. [Ipumenenne mpusHakoB u
CBOMICTB PaCIOJIOKEHUs IIJIOCKOCTel IIPU pelIeHur 3a/1a4.
IIpumenenme Teopun 110 000CHOBAHUS IIOCTPOSHUH 1
BBIUKCJIEHN. APIryMEHTUPOBAHUE CBOUX CYIEHUN 0 B3AUMHOM
PACIIOJIOKEHUN IPOCTPAHCTBEHHBIX QUTYP.

YroJ1 Mexay NpsIMOHN U INIOCKOCTBIO.

JIByrpaHHBIN yroy. Yo Mexay
IUIOCKOCTSIMHU.

DopMmyIupoBaHTE OIIPEIeIeHNH, IPU3HAKOB 1 CBOMCTB
napaJiIeIbHBIX U IIePIeHIUKYISPHEIX IIJIOCKOCTeH, JBYTPAHHBIX 1
JIUHEWHBIX yTJIOB.

BrrmmosiHe HEe TTOCTPOEHUS YTIIOB MEXKTY IPSIMBIMU, IPAMOM U ILJI0-
CKOCTBI0, MEKJIY IIJIOCKOCTSIMM 110 OIIMCAHUIO U PACIIO3HABAHUE UX
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Ha Monessx. M3o0paskeHre HA PUCYHKAX U KOHCTPYHUPOBAHHE HA
MOJIeJISAX YTJIOB MEKIY IIPSAMOM U IIJIOCKOCTHIO U 000CHOBAHUE
noctpoenus. [Ipumenenue Teopuu 111 000CHOBAHMS IIOCTPOEHUHM
U BBIUUCJIEHUH. APryMeHTUPOBAHNE CBOUX CYKICHUN 0 B3AUMHOM
PACIIOJIOKEHUY IPOCTPAHCTBEHHBIX (PUTYD.

['eomeTpuyeckue npeoOpazoBaHUs
g | MPOCTpaHCTBA: napajieNIbHbINA IepeHoc,

O3HakoMJIeHHE C OHSITHEM [1apaJsIeIbHOTO IIPOEKTHPOBAHUS U €r0
cBoictBamMu. Dopmysuposanue meopembvt 0 NAOULAOU OPMOSOHAIL-

HOU NPOEKUUU MHO20Y20JIbHUKQ. 1
CUMMETPHUA OTHOCUTEJIBHO IIJIOCKOCTH. AprymMeHTHpPOBAHUE CBOUX CYRIEHUI 0 B3AUMHOM PACIIOJIOMKEHUN
IIPOCTPAHCTBEHHBIX (PUTYD
[TapannensHOE MpoekTupoBanue. Iliowaos
10 opmo2onanvHou npoexyuu. I3oopaxenue 1
MIPOCTPAHCTBEHHBIX QUTYD.
IpakTHyecKue 3aHATHS: IIpumeHeHVe TPU3HAKOB U CBOMCTB PACIIOJIOKEHUS IPAMBIX U ILJIO-
Tlpaxtudeckas pabora Ne 12 Perrienue 3a/au Ha Haxoskienne | CKOCTeH mpu pemernun sanad. MsoGpaskenue Ha pucyHKaX i
PACCTOSHHUIT B POCTPAHCTEE. KOHCTPYHPOBAHHE HA MOJEJIAX NEPIIHAMKYIIAPOB I HAKJIOHHBIX K
ILJIOCKOCTH, MIPSIMBIX, TAPAJIJIEIBHBIX IIJIOCKOCTEH, YIJIOB MEKIY
IIPSIMOM U IIJIOCKOCTBHIO M 000CHOBaHUeE TToCTpoeHusd. Perrerue 3amay
HAa BBIYHCJIEHHE reoMeTprdeckux BesudauH. Omupenesenne u
BBIUKCJIEHUE PACCTOSIHUH B mpocTparcTie. [Ipumenenue dopmyst u
TeopeM ILIAHUMETPUHU JIJISI PEITeHusT 3a1a4.
4
Ipakruyeckas pabora Nel3  Pemenne 3aad  Ha | BgimonmeHEe IOCTPOEHHMS YIJIOB Mesi Ly IIPSIMBIME, IPSAMOM ¥ ILIO-
HaXO0XJCHUC YTJIOB B IIPOCTPAHCTBE. CKOCTBIO, MESKIY IIJIOCKOCTSIMU II0 OITMCAHUIO U PACIIO3HABAHIE UX
Ha Monessx. M3obpaskeHre HA PUCYHKAX YIJIOB MEKIY IIPSIMOM U
ILJIOCKOCTBIO ¥ 000CHOBaHUe ImocTpoerusa. [Ipumenenne dopmyir u
TeopeM ILIAHUMETPUH IS pelreHus 3aaad. [Ipumenenue
TPU3HAKOB U CBOMCTB PACIIOJIOKEHMNA IPAMBIX U IIJIOCKOCTEMN IIpu
pelreHuyn 3a1a4.
KoHTpoJbHbIe padoThI -
CamocrosiTesibHas padoTa odyuyarmuxces lcenenosarensckuii mpoekT. Pemenne BapuaTuBHBIX 3a/1a4. 10
Tema 2.2 Coaep:xxaHue yueOHOro MaTepuaJia 20
KOOp}II/IHaTbI u pr[MOyl“OJ‘ILHaSI (}IeKapTOBa) cHCTEMA Nayuenue mexapToBoi cUCTEMBI KOOPIUHAT B npOCTpaHCTBe,u 1
BECKTOPbI 1 IIOCTPOEHUE 110 3aJaHHBIM KOOPAMHATAM TOYEK U ILJIOCKOCTEH,
KOOpAUHAT B IIPOCTPAHCTBE. HaXO0KJIeHIE KOOPJIUHAT TOYEK.
o Haxosxnenune ypaBHeHUI OKPYKHOCTH, cpephl, IIJI0CKOCTH. Bhruwc- 1
) OpMyJ1a pacCTOAHNS MEHKLY ABYMs TOUKAMH. JIHME PACCTOAHIHE MeKY TOTKAMIL
Ypasuenus cgpepot, nnockocmu u npamoi.
4 BeKTOpH. MO[[yJIb BCKTOpA. PaBencTBo OsHakomJIeHHe C IIOHATHEM BeKkTopa. Vayduenne CBOMCTB BEKTOPHBIX 2
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BekTopoB. Koopanuarte! BekTopa.

BEJIMYUH, IIPAaBUJI PA3JIOKEHNA BEKTOPOB B TPEXMEPHOM

CIIOKEHNE BEKTO pOB VMHOKEHHE BEKTO pa IIPOCTPAHCTBe, IPABUJI HAX0MKIEHUI KOOPAUHAT BEKTOpa B 1
5 ’ IIPOCTPAHCTBE, IPABUJI JeUCTBUH ¢ BeKTOpaMHU, 3aJaHHBIMU
Ha 91CJIo. KOOPIMHATAMH.
6 Pasnoxxenune BEKTOpa 110 HAIIPABICHUSM. IIprvenenye Teopuy IIPH PEIIEHNHN 33124 Ha TEHCTBHA C 1
HpoeKI_[I/I}I BEKTOPA HA OCh BexkTOpamu. V3dyueHune CKaJISIPHOTO IIPOM3BEIE€HUSI BEKTOPOB,
7 v BEKTOPHOTO YpaBHEHUS IPAMOM U 1iockocty. [Ipumenerne Teopuu 1
FOJI MCKIY NBYMs BEKTOPAMH. IIpU pellleHnHU 3aa4 Ha Ne¥CTBUS ¢ BeKTOpaMu, KOOPIUHATHBIN
8 CkansipHOe MPOU3BeICHNE BEKTOPOB. MeToJI, IpUMeHeHNe BEKTOPOB JJI BEIUNCIEHUA BeJIMYNH YIJIOB 1 2
paccrosunii. O3HAKOMJIEHHE C JOKA3aTEIECTBAMHU TEOPEM 2
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU .
9 cTepeoMeTpHUU O B3aMMHOM PACIOJIOKEeHUU IIPAMBIX U IIJIOCKOCTEH ¢
pEeLIEeHNN MaTEMAaTHIECKUX U IIPUKIIAJHBIX 3a/1a4. HCTIO/IE30BAHMEM BEKTOPOB.
HpaKanecm/le 3aHATHUA: .
I 6 Neld B IIprMmeHeHMe Teopuu Ipy pelieHUN 3a0a4 Ha JeACTBUI C
PaKTHHCCKad paboTa Ne BINIOTTHCHHC BexTopamu. [IpuMeneHre Teopruu IIpH PEITeHUH 3a1a4 Ha JIeHCTBUS 2
ACUCTBUU HAZ BEKTOPpaMU ¢ BeKTOpaMHU, KOOPAWHATHBIN MeTO/, IpUMeHeHe BeKTOPOB JJId
BEIUHCJICHU S BeJIMUYUH YIJIOB U PACCTOSHUHN
KoHTpoJbHBIE pad0ThI -
CamocrosiTesibHast padoTa odyuawumxcs Penenre TUIIOBBIX 337a4, padoTa ¢ TOMOTHUTENbHON yueOHOM 1
HaquOﬁ HHTepaTypOﬁ (HO,I[FOTOBKa COO6H.I€HPII>1). HCCJ]GD,OB&TGJ’H:CKYIPI ITIPOCKT.
Pa3znen 3.Hauana mareMaTH4ecKOro anajin3a
Coaeprxkanue y4eOHOIro MaTepuaa 61
1
HOCJ‘IG,[[OB&TGJ‘IBHOCTI/I. Crooco0sl 3aJaHuA OsHakoMJIeHHE C IIOHATHEM YHCJI0BOM II0CIEI0BATEILHOCTH, CIIOCO-
1 DIICTB YUCJI YUCJIOBBIX bamu ee 3a/1aHUsI, BEIYUCICHUSIMY €€ UJIeHOB.
€JI0BaTEIIbHOCTEI.
Tonsmue o npedeﬂe nocneoosameibHOCmil. 1
2 Cyu/;ecmgoganue npedeﬂa MOHOMOHHOU O3HnakoMmieRUe ¢ NOHAMUEM NPedesa NOCae008QAMeSIbHOCMU.
OZPCZHLM@HHOIZ NnoC1e0068amenbHOCMU.
O3HakoMJIeHUE ¢ BEIYUCIEHNEM CYMMBI 0ECKOHEUHOTO YUCIIOBOTIO 1
CymMMUpOBaHHE MOCIENOBATENLHOCTEH. BECKOHEUHO | psaya Ha mpEMepe BHIMUCIIEHHS CyMMBI GECKOHEYHO YOBIBAIOIIEH
3 yOBIBarOIas TEOMETPUIECKAsI IPOTPECCHS U €€ reoMeTPUYECKON ITPOTPECCU.
CyMMma. Pemrenne 3amau Ha npumMeHeHne hOPMYJIIBI CYMMBI 0ECKOHEYHO YObI-
BaOIIeN reOMeTPHUYECKOM ITPOTPECCUH.
o O3HakoMIIeHHE ¢ TOHSATUEM IIPOM3BOJTHOM. 1
IIpoussoanas. Ilonsrre o0 MPOU3BOAHON Usyuerne u (opMyIHPOBAHIE €€ MeXaHIMUECKOTO I Te0MeTPHIECKO-
4 (I)YHKLII/II/I, eé FeOMeTpI/I‘{eCKI/Iﬁ u T'0 CMBICJIA, U3YyUYeHUe aJITOPUTMAa BBIUMCIECHUS IIPOU3BOTHOM Ha
(1)I/I3I/IIIeCKI/II71 CMBICT npuMepe BEIYUCJIEHUS MTHOBEHHOM CKOPOCTHU U YIJIOBOTO
KoapuImenTa KacaTeJIbHOM.
5 HpOI/ISBOI[HBIe CYMMBI, pa3HOCTH, YcBoenwne npaBuit quddepeHIInPoBaHUS, TAOIUIIHI IIPOU3BOTHBIX 2
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IMPOU3BCACHUA, YACTHOTI'O.

aJIeMEHTapHBIX QYHKIIWHN, TpuMeHeHre 11 TuddepeHITupoBaHus
dyHKITIA.

6 [Ipon3BoaHBIE OCHOBHBIX 3JIEMEHTAPHBIX
bYHKIHIA.

YcBoenue mpaBuit qud@epeHIInPOBAHNSA, TAOIUIIBI IIPOU3BOTHBIX
aJIeMeHTAaPHBIX (PYHKINIA, TpuMeHeHne s qudepeHITnpOBaHUS
dyHRITIA.

Tlpoussoonvie obpamuoil pynxyuu u KomMnosuyuu

yu.

YcBoenne npaBui gudQepeHIInpoBaHNs ,IPUMEeHEHNEe IJIST
muddepeHIInPOBAHNS PYHKIIHA.

[TprMeps! UCIIONIB30BAHUS ITPOU3BOIHOM
8 | Ig HaXOKIEHHs HAWITYYIIEro pelieHus B
MPUKJIAIHBIX 3ajja4ax.

IIpumeneHme TPOM3BOTHOM IS PEIIeHUsT 38049 Ha HAXO0MKIeHIe
HAMOOJIBIIIET0, HAUMEHBIIIEr0 3HAYEHUS U Ha HAXOMKIeHUe
KCTpeMyMa

9 YpaBHEHUE KacaTeNbHOW K TpapuKy
byHKIHH.

CocraBiieHre ypaBHEHHUS KacaTeJIbHOMH B 00IeM BHJIE.

10 HaxoxaeHne CKOpocTH I Ipolecca, 3a1aHHOTO
1 o mymoii u rpadukom.

I/ISY'LIeHI/Ie MeXaHU4Y€eCKOI'0 CMBICJIa HpOI/ISBO,HHOfI, HU3y4yeHue
aJITOpHUTMAa BBIYUCJICHUA HpOI/I3B0,ILHOI>'I Ha IIpuMepe BEIYUCIICHUA
MTHOBEHHOM CKOPOCTH.

11 Bropas nmpou3sBoaHas, ee reoMeTpu4eCKui
U QU3UYECKUI CMBICII.

[IpuMeHeHne npon3BOIHOM K
12 | uccnenoBanuio GyHKIMI U TIOCTPOECHUIO
rpauKoB.

M3ydenne Teopem o0 CBsI3UW CBOMCTB (DYHKITUN W IIPOU3BOIHOM, (POp-
MyJupoBKa ux. [IpoBenerue ¢ MOMOIIBIO ITPOU3BOTHOMN
wccJIefoBaHUSA PYHKIIUH, 3aTaHHON hOpMyJIOii. Y CTaHOBIEHHE
CBSI3U CBOMCTB (DYHKITUY ¥ IIPOU3BOJHON I10 UX I'Pad)UKaAM.

13 | [TepBooOpa3Hast 1 UHTETPAI.

OsHakomJIeHUE ¢ TIOHATHEM WHTerpajia U IepBooOpasHOi.
M3yuenne mpasuia BEIUUCIEHUS I1IePBOOOPA3HOM M HHTETPAIA.
Pemrenne 3agau Ha cBA3b IepBOOOPA3HOM U €€ IIPOU3BOIHOM,
BBIUKCJIEHNE IePBO00PA3HOM I TAHHOM (PYHKITNN, MHTErpasa.

[TpumeHeHne onpeeIeHHOTO HHTerpaja
14 | A HAXOXKICHHS  IUIOLIA/H
KpUBOJIMHENHOM Tpanenuu. Popmyna
prOTOHA—JeliOHMIa

Wayuenne reopemsr Hoorona— Jleibumuiia.

15 | LIprMepbl IpUMEHEHHs HHTETpasa B
bu3uKe ¥ reoMeTpun

Pemrenwne 3agau Ha IprMeHeHMe MHTErpaJia JIJis BEIYUCIEHUS
dusIeCcKrX BeJIMYNH U ILJIOMIA M.

JlabopaTopHble pad0Thl

IIpakTHYecKkHe 3aHATHSA:
IIpakTuyeckas padora Nel5 HaxoxaeHue npou3BOAHBIX
GyHKIHIA.

IIpaktuueckass  padora Nel6  Pemenue
IMPUKIIATHBIX 3a1a4 Ha HaXO0XJICHUEC
HauOONBIIMX W HAUMEHBIIMX  3HA4YEeHUH
peaIbHBIX BEJTMYUH.

HaxosxmeHne mpons3BogHEIX PYHKITHHN 10 IIPABUJIAM
nuddepeHIIPOBAHNS, C UCII0JIb30BAHUEM TAOIUIILI IIPOU3BOIHBIX
9JIEMEHTAPHBIX (PYHKITHI.

IIpuMeneHne IPOM3BOTHOM JJIA PelIeHMA 3aJad HAa HaXOXIeHUE
HamnOOJIBIIero, HAUMeHbBIIIero 3HaveHna PCAJIbHBIX BCJIMYHH.
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IIpakTuyeckasi pa6ora Nel7 YpaBHeHue
KacaTeJIbHOU B 00IIEM BUIE

IIpakTuyeckas padora Nel8 Iloctpoenue
rpaduKoB (PYHKLIUH C HOMOIIBIO POU3BOIHOM.

IIpakTuyeckast padora Nel9  Beruucnenue
HCOMMPCACIICHHBIX HUHTCIpajIoB METOAOM
HENOCPEACTBEHHOI O WHTETPUPOBAHUS u

MCTOAOM IIOACTAaHOBKMH.

IpakTuyeckass padora Ne20 Beruncnenue
OIPEEIEHHOTO HHTErpaJa.

IpakTuyeckass padora Ne2l Brruucnenue
wiomanae IUIOCKMX (uryp ¢ MOMOIIBIO
OIIPEJICIEHHOTO UHTErpaia-

paia.

Cocrasiienue YpaBHEHUA KacaTeJIbHOU B O6H.[eM BHUIE.

IIpoBenenue ¢ IOMOIIBIO MPOU3BOTHOM UCCIETOBAHUA DYHKITUN, 34~
IaHHOU (POPMYJIOL.

Brruucienue epBoOOpa3HOM itz JTaHHOMN dyHKITNH,
HCOMPCACIICHHBIX HHTCIrpajioB METOAOM
HCTIOCPCACTBCHHOI'O HHTCTPHUPOBAHUA u METOAOM
IIOACTAaHOBKMH.

Brraucnenue OIIpCACIICHHOI'O HHTCIpaia.

Pemrenne 3amau Ha IpuMeHeHNe NHTErpaja I BEIYNCICHI
dusrIecKrX BeJIMYNH U ILJIOMIALeH

16

KonrpoJjbHbie padoThI 2
CamocrosiTesibHast pa0oTa 00y4alOLIMXCH PELICHUE TUIIOBBIX YIPAKHEHUH, HCCIIE10BaTENIbCKas yueOHas 20
paboTa, peleHre TUITOBBIX MPO(EeCCHOHANBHBIX 3a1a4.
Paznen 4. YpaBHeHuUsI 1 HEPaBEHCTBA 26
Coaepskanue y4e0HOr0 MaTepraia
OszHakroMIIEHHE C IIPOCTEHIINMY CBEJEHUIMY O KOPHSX ajiredpamde- 1
1 | PapHoOCHIBHOCTS ypaBHEHNE, HEPABEHCTS, CHCTEM CKUX ypABHEHUM, IIOHATUSIMI UCCIIEIOBAHNS YPABHEHUH U CUCTEM
’ ’ ’ ypaBHEHUN.
M3ayuenne Teopun paBHOCHJILHOCTY YPABHEHUH U ee IPUMEHEeHNUsI.
2 | PanuonanbHbie ypaBHEHHS U CUCTEMBI. Pemrenne parmoHaIbHEIX, HPPAIIHOHAIBHEIX, II0KA3aTEJIBHBIX U 1
PanmonansHbIe HepaBeHCTBA. METO HHTEPBAJIOB. TPUTOHOMETPHUUYECKUX ypaBHeHuH u cucreM. Vcmons3oBanue
v CBOMCTB U IpadukoB MYHKIIHHI IS PEeIleHnsT ypaBHeHUH. T
MN3obpakenne Hfl KOOp}IPIHaVTHOI/I TJIOCKOCTH MHO- IloBTOpEHME OCHOBHBIX IIPUEMOB pellleHus cucteM. PenreHne
3 | KecTBa pemtennit ypaBHEHMI 1 HEPABEHCTB C ABYMS ypaBHeHHE ¢ IpUMeHeHHeM BceX IpreMoB (passioske s Ha
NCPEMCHHBIMM M UX CHCTCM. MHOKUTEJIN, BBEJIEHUS HOBBIX HEU3BECTHBIX, IIOJICTAHOBKHU, rpadu-
4 WppanuonanbHble ypaBHEHHS, HEPABEHCTBA M CUCTE | weckoro Merona). PerlieHue cucTeM ypaBHeHMI ¢ IpHMeHEHTEM 1
MBI. Pa3IUIHBIX cr1ocoboB. O3HaAKOMIIEHME ¢ OOIIMMY BOIIPOCAME
5 | IMoka3aTenpHble ypaBHEHHS, HEPABEHCTBA U peleHns HepaBeHCTB U UCIIOIb30BAHUE CBOMCTB U IpadUKOB 1
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IMBI. dyHKIME TpU peleHnn HepaBeHCTB. PellleHe HepaBeHCTB U
6 .HOl"apI/I(lJMI/I‘-IeCKI/Ie YpaBHEHHS, HEPABECHCTBA U CHUCTEeM HEepPaBEHCTB C IPMMEHEHUuEeM Pa3JINYHbIX CI10cO0O0B. l
CHCTEMBL. IIpuMmenenme MaTeMaTUYECKUX METOJIOB JIJISI PEIIeHUS
7 T PHIOHOMCTPHICCKHE YPABHCHHS H CHCTCMBL CoZlepsKaTeJIbHBIX 3a/1a4 3 PA3JIMYHBIX 00J1acTel HAYKHU U i
0 - npaktuku. UHTEepIpeTnpoBanme pe3yJIbTaTOB C YI€TOM PeaIbHBIX 1
PUMEHEHHE MATEMATHIECKUX METOJIOB JUIS PELICHUS | oo prprerrmnin
cccccoieprKaTeNbHbIX 33/1a4 U3 Pa3inuHbIX 00IacTeit
8 HayKH 1 NIpakTUKU. MIHTEepnpeTanus pe3yapTaTa, yu4er
peanbHbIX OIpaHUYEHUN.
JlabopaTopHbIe pa0d0ThI -
IIpakTuyeckue 3aHATHS: p 3
eIeHre PaIlMOHAIbHBIX U UPPAITMOHAIBLHBIX YPABHEHUIH C
HpaKTquCKaﬂ paﬁOTa Ne22 Pemenne IIpUMeHEeHNeM BCeX IIPUEeMOB (Pa3JIosKeHusT Ha MHOMKUTEJIH,
pallHOHAJIBHBIX U UPPAlHOHAJIBHBIX YPABHCHUU BBEJEeHMS HOBBIX HEM3BECTHBIX, II0ACTAHOBKH, I'PAPUIECCKOr0
¥ HEPABEHCTB MeToza). Pelrenue cucreM ypaBHEHUM ¢ IIPUMEHEHUEM Pa3IMIHBIX
CII0CO0OB.
Pemnrenne nmoxkasarebHBIX ypaBHEHUH ¢ IPUMEHEHHEM BCEX
HpaKanecxaﬂ paﬁoTa Ne23 Pemrenune npreMoB (pasjIoMKeHNsa Ha MHOKUTEIIN, BBEIEHNS HOBBIX
[MOKA3aTEIbHBIX ypaBHeHI/IfI Y HEPABEHCTB. HEM3BECTHBIX, MTOJICTAHOBKH, rpaduyecKoro Mmetoaa). Pemrenne
CHCTEM YPaBHEHUH C IPUMEHEHNEM Pa3JIMYHBIX CITOCO00B.
. 8
Pemrenwne sorapudmmudeckux ypaBHeHUHN ¢ IPpUMEHEHNEM BCeX
mpreMoB (Pa3JIosKeHUsT HA MHOYKUTEJIH, BBEIEHUST HOBBIX
HpaKT]/[l[eCKaﬂ paﬁoTa Ne24Permiedgue HEM3BEeCTHHIX, IIOJCTAHOBKH, Ipadrueckoro Mmerona). Pemrenme
J'IOFapI/I(l)MI/ILICCKI/IX ypaBHeHI/Ifl ¥ HEPABEHCTB CHCTEM YpaBHEHUH C IPUMEHEHNEM Pa3JIMYHBIX CIT0CO00B.
Perrernnrie TpuroroMeTprUeCKUX ypaBHEHUHM ¢ IPUMEHEHNEM BCeX
mpreMoB (pas3yIosKeHNsa Ha MHOKUTEJIN, BBeICHUS HOBBIX
HEM3BECTHBIX, II0JCTAHOBKH, IpadpMuecKoro MeTona). Pemenne
HpaKanecxaﬂ paﬁoTa Ne25 Penienne CHCTeM ypaBHEHHUH ¢ IpUMeHeHHeM Pa3IudHBIX CII0CO00B.
TPUTOHOMETPUYECKHUX YPAaBHEHHH.
KoHTpoJjibHBIE Pa00ThI -
CamocrosiTesibHas padoTa 00y4alOMIMXCH PEIICHUE TUIIOBBIX YIPAKHEHUH, PEIIEHNE TUIIOBBIX 10
npodeccnoHanbHbIX 3a1au.
Paspnen 2. I'eomerpus
Tema Coaep:kanue yueOHOro MaTepuaja 18
2.3.MHOFOFpaHHHKI/I BepHII/IHH, pe6pa’ IpaHd MHOTOTPAHHHKA. Onuncanve ¥ XapaKTEPUCTHKA PA3JIMYHBIX BUIOB MHOTOTDAHHUKOB,
1 Pa%‘epmka MHOZOZpaHHble yenbl IIepevYncJIeHne UX  9JIEMEHTOB u  CcBoucTB. M3obpaskenue 1

Buinyxnvie mnozoepannuxu. Teopema

MHOT'OTPAaHHUKOB M BBIIIOJIHEHHE IIOCTPOCHUA Ha I/I306p3.9ReHI/IHX u
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Diinepa.

MOIeJIAX MHOTOT'PaHHHUKOB. HpI/IMeHeHI/Ie (i)aRTOB u CBe,E[eHI/Iﬁ nu3
IIJTaHUMETPUU.

[Ipusma. Ilpamas u nakronnas npusMma.
ITpaBuibHas mpusMa.

Onncanve U XapaKTepPUCTUKA IIPU3M, IIEPEUNCIIEHHE JJIEMEHTOB U
cBoticTB. M300paskenme npu3M ¥ BBIIOJIHEHWE ITOCTPOEHUSI HA M30-
OpasKeHUsIX W MOIeJIsAX . BBIUucieHre JUHEAHBIX J9JI€MEHTOB U
YIVIOB B IIPOCTPAHCTBEHHBIX KOH(MUIYpPAIUSIX, apryMeHTHPOBAHUE
cBoux cysaeHuit. Mcmosbp3oBaHWe NPUOOPETEHHBIX 3HAHUHU IS
WCCJIEIOBAHUS U MOJEJTUPOBAHUS HECJIOKHBIX 3a7a4. [[pumenenne
daxToB u cBemenuwit m3 maaHuMerpuu. M3ob6paskeHre OCHOBHBIX
MHOTOTPAHHUKOB M BBITIOJIHEHVE PUCYHKOB II0 YCJIOBUSAM 32124

[Mapannenenunen. Kyo.

Omnmcanve ¥ XapakTEePUCTUKA IApasUIeJIeNINIeI0oB U KyOoB,
IepevncIeHne 9JIEMEHTOB ¥  CBOMCTB. N3zobpaskenue
IapaJsuiesIeNne 0B U BEIIIOJIHEHNE IIOCTPOCHU Ha M300paMKeHUAX
W MOIeAX . DBblUucIeHHWe JMHEAHBIX OJIEMEHTOB M YTJIOB B
IIPOCTPAHCTBEHHBIX KOH(MUIYPAIUAX, AapryMEHTHPOBAHUE CBOUX
cyskmeHuit.  Mcmosib3oBaHuwe — HPUOOPETEHHBIX — 3HAHUU  JJIS
WCCIeNOBAHUS U MOJEJIUPOBAHUS HECIOMKHBIX 3amad. [I[pumeHenne
daxToB u cBemenmii u3 IaHUMeTpuH. V300paskeHUe OCHOBHBIX
MHOTOTPAHHUKOB M BHIITOJTHEHUE PUCYHKOB II0 YCJIIOBUAM 33144

IMupamupa. [IpaBuibHas nupamuaa.
VYceuennas nupamuja. Terpasap.

Oncanve u XapaKTePUCTUKA ITUPAMU, [IEPEYNCIICEHE JJIEMEHTOB
u cBoiicTB. M306paskeHre TUpaMul W BBIIOJIHEHME IIOCTPOEHUS Ha
M300pAKEHUAX U MOJENAX . BbumciieHre JTUHEAHbIX 3JIEMEHTOB U
VIJIOB B TIPOCTPAHCTBEHHBIX KOH(MPUIYPAIMAX, apryMEHTHPOBAHUE
cBOMX cyskmeHuil. Vcmosib3oBaHWe IIPUOOPETEHHBIX 3HAHUN I
WCCJIEIOBAHUA W MOJEIUPOBAHUA HECJOMKHBIX 3a1a4. [IpuMenenne
daxToB u cBemeHmii u3 IIaHuMerTpuu. M3obpaskeHue OCHOBHBIX
MHOTOI'PAHHUKOB W BBITIOJIHEHNE PUCYHKOB I10 YCIOBUAM 3a/14.

Onuncanve u XapaKTEePUCTHUKA ITUPAMUJ, [IEPEYNCIeHIE 3JIEMEHTOB
u cBoiicTB. M300paskeHne mupaMu U BHIIIOJTHEHHUE IIOCTPOEHUS Ha
U300paKEHUSAX U MOJEJSAX . BrrunciieHue JUHEHHBIX 9JIEMEHTOB U
YIJIOB B IIPOCTPAHCTBEHHBIX KOH(MUIYPAIIUSAX, apryMeHTUPOBAHUE
cBoux cyskneHuit. Mcmonb3oBaHve IPHOOPETEHHBIX 3SHAHUN IS
WCCIEN0BAHUS U MOJEIUPOBAHUS HECIOKHBIX 3anad. [I[pumenenne
daxToB u cBemenuii u3 1aHuMerpuu. V3o0paskeHue OCHOBHBIX
MHOTOTPAHHUKOB U BBIIIOJIHEHNE PUCYHKOB II0 YCJIOBUSAM 3a1ad.

CumMeTpuu B KyOe, B apauIeNieuIie]/ie, B npusme u
nupamuoe.

O3HakoMmIIeHHE C BUJaMU CUMMETPHUI B IIPOCTPAHCTBE, (POPMYJIHPO-
BaHUe OIIpe/IeJIeHUHI U CBOMCTB. XapaKTePUCTUKA CUMMETPUU
MHOT'OTPaHHHUKOB.

IlpumeHeHre  CBOMCTB CHMMMETPHUM TIPH  pPeIleHUH  3aJadY.
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Hcmonb3osauue HpI/IO6peTeHHLIX 3HAHUH AJIsA  HCCJIeJOBAaHUA U
MOIOeJINPOBaHUA.

Tloctpoenne mpocreiiiux ceueHu Kyda, mpuaMsel, mupamuasl. [Ipu-
MeHeHHe (PAKTOB U CBeJeHUH U3 INIAHUMETPUH.

7 | Ceuenust Ky0a, IPU3MbI ¥ IIAPAMHE/IBL. 1
XapaKTepruCTHUKA U U300pakeHre CEUeHUs, PA38ePMKU MHO202PAH -
HUKO8.
M3o6paskenrie 0CHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHNE PUCYHKOB
8 HpeZ[CTaBHeHI/Ie 0 HpaBHJ]},HHX MHOI‘OI‘paHHI/IKaX 110 yCJIOBUAM 3aaa4v. Hecnonssosauue HpI/IO6peTeHHBIX 3HAHUN AJIsA 1
(TeTpaaﬂ;p’ KY6, OKTaf),Hp, ZIOZ[eKa3,Z[p u I/IKOC33I[p). HuccjaeagoBaHUA U MOOEJIMPOBAHUSA HECJIOMKHBIX 3aaa4.
JlaboparopHblie padoThI
HpaKTH‘{eCKI/Ie 3AHATUA: I/I306paH<eHI/Ie OCHOBHBIX MHOTOT'PAaHHUKOB ¥ BBIIIOJTHEHUWE PUCYHKOB
MpakTuyeckass paGora Ne26 Haxowxuenue o ycysoBHAM 3amad. llpumeHenwe (aKTOB W CBEIEHUN U3
IJIAHUMETPHUHU. BhIUMCIIeHre JIWHEHHBIX OJIEMEHTOB U YIJIOB B
OCHOBHBIX 3JIEMCHTOB IIPM3M U ITUPpAMHA]L. IIPOCTPAHCTBEHHBIX KOH(MUIYPAIUAX, AapryMEHTHPOBAHUE CBOUX 4
cyxpenunit. Vcmosb3oBaHwe — NMPUOOPETEHHBIX — 3HAHUN IS
WCCIIEIOBAHMS U MOJEJINPOBAHUS HECIOKHBIX 3a/1a4.
KoHTpoJbHBIE pad0ThI -
CamMmocTosiTeJIbHAS paﬁoTa OﬁyanOHII/IXCﬂ PCUICHHEC TUIIOBBIX 3a/ia4, COCTABJICHUC TCMATHYCCKUX
KPOCCBOPAOB
Tema 2.4. Coaepxkanue y4eOHOIro MaTepuaa 11
Teaaun OsHakoMJIEHHE C ITUIUHIPOM, (DOPMYJIUPOBAHUE OIpPEIeIeHUH U
I10BEPXHOCTH CBOMCTB. XapaKTepUCTUKA W H300paskeHNe IUJINHIPA, PA3BEPTKH.
N3zobpaskenne IUIWHAPA ¥ BHIIOJHEHWE PHUCYHKA II0 YCJIOBUIO
BpalueHus 1 | Humaaap. OcHoBaHKe, BBICOTA, sagaun. [IpuMeHeHUe CBOMCTB CHMMETPUM IIPU PEIeHWH 3a1a4 Ha
oOpa3yrolas, pa3BepTKa. Tesla BpalleHWs. Perenme 3aja4 HA BBIYUCJIEHWE JJIMH, PACCTO- 1
Ocesbie cevenus yuunopa u ceuenus, suu#, yrios. [lpoBemeHue TOKAa3aTENBHBIX pPACCYKIECHUN IIPU
napanienbHbie 0CHO8AHUIO YUTUHOPA. DEIIEHIH 337121,
Xapakrepuctuka ¥ M300paskeHWe  ITWJIMHIPA, CeveHus.
2 N3obpaskenne IMIWHAPA ¥ BBHIIOJIHEHWE PHUCYHKA II0 YCJIOBHUIO
3amaun Pemenne 3a/1a4 Ha IIOCTPOEHME CEUCHUMN.
OsHakomJIeHHE ¢ KOHYCOM, (hOPMYJTUPOBAHUE OIPEIeJIeHUN 1
CBOMCTB. XapaKkTepuCcTUKa U N300paskeHne KOHyCa, PA3BEPTKH.
. MN3obpaskenre KOHyCA U BBHITIOJIHEHNE PUCYHKA I10 YCJIOBUIO 3aIaYH.
3 Kownyc. Veeuennvui konyc. Ocnosanue, [TpumeHeHre CBOMCTE CHMMETPHH IIPU PEIIEHHH 3a1a9 HA Tesa
BBICOTA, 06pa3yI01uasI, Ppa3BEPTKa. BpamneHus. Perrenne 3agav HA BeIUMCIEHNE JJIMH, PACCTOSHUIM, 1
Ocesble cevenus u ceuens, NapanienbHble yriioB. [IpoBeneHune M0Ka3aTeIbHBIX PACCY/KICHUN TIPU PEIIeHIN
3aJ1a4.
OCHOBAHUIO. XapakrepucTuka W M300paskeHme KoHyca, ceueHusa. V3obpasenue
4 KOHyCa ¥ BBHINIOJIHEHHWE DPHUCYHKA II0 YCJIOBUIO 3aja4yu PerreHue
3aJ1a4 HA ITOCTPOEHME CeUeHUH.
5 | IMap u chepa, ux ceucnns. Kacamennas ®DopMyIUpPOBAHIE TEOPEM O CEYEHHUU Iapa IIJIOCKOCTHIO U ILIOCKO- 1

CTH, KacaTeJbHOU K C(bepe. Pemrenne 3ala4 Ha BBIYMCJICHUE OJINH,
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ocmb K cepe.

paccrosuuit, yriioB. [IpoBegenne mora3aTeIbHBIX PACCYRICHUN IPU
pellleHuy 3a7a4.

JlaGopaTopHble paboThl

IIpakTuyeckue 3aHATHS:
IIpakTnyeckas padGora Ne27/ HaxoxneHue

Pemrenne 3aJa4d Ha BbIYHUCJICHUHE [JINH, paCCTOHHHﬁ, YIJI0B.
HpOBe,E[eHI/Ie JOKa3aTeJIbHBIX paccya{c,ueHm‘x’I IIpy penieHruu 3aJadv.
HpI/IMeHeHI/Ie CBOYICTB CHUMMETPpHUHN IIPpU PeIlleHHH 3ada4Y Ha TeJia

OCHOBHBIX ~ DJIEMEHTOB  T€l  BPAIUCHUH U | ppamenms, xomGrsammo TeL, 4
HOBerHOCTeﬁ BpaliCHUA. N3obpaskerre OCHOBHBIX KPYIVIBIX T€JI M BBIIIOJHEHHE PHUCYHKA II0
YCJIOBUIO 33124
KoHTpoJbHBIE pa00ThI -
CamMmocTosiTeIbHAS paﬁoTa oﬁyqamumxcn PCHICHUC TUIIOBLIX 3a/ia4, COCTABJICHUC TEMATUYCCKUX 4
KpPOCCBOPA0OB
Tema 2.5. Coaepskanue y4e0HOI0 MaTepuaia 13
O3HakoMJIIeHNE ¢ TIOHATUAMU ILIOIIAIHA U 00beMa, aKCHOMAMU U 1
O6wem u ero usmepenue. MuTerpansras Gpopmyna cBoricrBamu. VlayueHne TeopeM 0 BBIUMCICHUH 00BEMOB
Hsmepenns 1 | o6wema. [Togo6ue Ten. OTHOMIEHUS MUIOMACH IPOCTPAHCTBEHHEIX TeJI. MayueHnue popMysI 11 BEIUUCICHUS
B reoMeTpuu MOBEPXHOCTEH M 00bEMOB MOTOOHBIX TEJl. ILJTOIIA Ie  II0BEPXHOCTE MHOTOTPAHHUKOB U TeJI BpaIlleHUd.
5 DopMyIIBI 00BeMa Ky6a, TIPSIMOYTOJILHOTO Usyuenme TeopeM o BerMucIeHnH 06bemos Ky0a, 1
IpAMOYT'OJIBHOTO IMapaJUICIICTIMIICAA, ITPHU3MbI, IUJIUHAPA.
HapajICICHUIICAa, IIPU3MBbL, HAJIHHAPA. Pemtenne 3agau Ha npuMeHeHne GoOPMYJI BEIUHUCISHNS 00HEeMOB.
CDOpMYJ'ILI 00BeMa NMPaMHUIbI U KOHYCA. M3ydenne Teopem 0 BHIYUCIIEHUHN 00HEMOB nrupaMHuIbl 1 KOHYCa 1
3 " 1iapa. Pemrenne 3amau Ha npumeHeHne OPMYJT BEIYUCTICHUS
®dopmyisl 00beMa 1mapa. OGBEMOB.
Naydenne popmyJt 11 BEIYMCIEHUS TLIONIAEH ITOBEPXHOCTEN 1
CDOpMy.]'II:I IJIoIIaau HOBCpXHOCTCfI Kyﬁa’ KY6a, MMpAMOYT'OJIbHOT'O Hapannenenlilnena, IIPHU3MBI.
4 MPAMOYTOTBHOTO MapasLTeNenHTea Perrenne 3amau Ha BEUHCIEHYE TLJTONIATEH TOBEPXHOCTH IIPOCTpaH-
> CTBEHHEIX TeJ. PelreHne 3a1a4 Ha BEIYUCIEHHE IIOMIANEH IIJIOCKUX
IMPU3MBI. duryp ¢ mpuMeHeHueM COOTBETCTBYIOIINX (POPMYJI ¥ (DAKTOB M3
ILJIAHUMETPHUH.
Nayuenwne popMyJt 171 BEIYUCIEHUS TLIONIAEH ITOBEPXHOCTEH 1
5 DopMyIIbl ILIOMWIA/H TOBEPXHOCTEN LIIHHAPA 1 HI/IJ‘II/IH,ZIp'it M KOHYyCa U C(l)epI)I. Pemrenne 3agau Ha BeIYmciIeHME
ILIOIA Ie N TIOBEPXHOCTH IPOCTPAHCTBEHHEIX TeJl. Pelrenune 3amay
Komyca. [lnomans ceper. HA BBIYMCJIEHHE ILJIOMIANeH IUIOCKUX (PUTYD C IPUMEeHEeHUEeM
COOTBETCTBYIOIIUX (POPMYJI 1 (DAKTOB M3 IIJIAHUMETPHUU.
JlaGopaTopHble paboThI -
4

IIpakTHYecKkHe 3aHATHSA:

[IpakTuueckas pabora Ne28 Brruncienue
00bEMOB Ir€OMETPUYECKHX TEJl.

[IpakTueckast pabora Ne29 Beruucienue
IJIOIIAeH TOBEPXHOCTEN F€OMETPUYECKUX TEI

Pemrenne 3amau Ha BeMUCIeHNEe 00BEMOB U ILIOMIALE
TIOBEPXHOCTHU IIPOCTPAHCTBEHHBIX TeJI.

KoHTpoJabHbIE pad0ThI
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CamocTosiTeJIbHAS paﬁoTa Oﬁy‘IaIOHII/IXCﬂ PEIICHNE TUIIOBEIX 3a1a4, COCTAaBJICHUC TEMATUYCCKUX
KPOCCBOPAOB.

Pazgen 3 JIEMEHTHI TEOPUM BEPOSATHOCTEN U MATEMATHYECKOW CTATUCTUKH

Tema 3.1. Coaep:kanue y4eOHOro MaTepuaJja 6
DJIeMeHThI OCHOBHBIE HOHSITHUS KOMOHWHATOPHKH. W3yuenue npaBuia KOMOMHATOPUKY U IIpUMeHeHNe IIPK PeIlleHun 1
KOMOHHATOPHKH 3ajaun Ha MOACYET YHMCIa pasMeLleHHil KOMOMHATOPHEIX 3a7a4. yMHOoKeHUsZ. O3HAKOMIIEHYE C IOHATUSIMUA 2
1 . > |  KOMOMHATOPUKH: PA3MEIEeHUsIMY, COYeTAHUSIMU, [IePECTAHOBKAME
[IEPECTAHOBOK, COYCTaHNH. u popMyJIaMu [JIsI UX BEYUCIICHUSI.
Pemenue 3a1a4 Ha mepe®op BapuaHTOB.
O0bsicHeHUe U IprMeHeHne OPMYJI IS BEIYHCIEHUS
2 pa3MeleHui, IIePeCTAHOBOK U COYETAHUN IIPY PEIIeHNN 3a1a4.
3 TpeyroanI/IK ITackans. (DopMyﬂa oOnHOMA Oszuakomuitenne ¢ 6uaomom HeoTona u Tpeyrossaukom [lackaits. 1
4 | Heroroua. Peurenue HpaKTI/I‘IeCRI/I;(H?fi[;;;I gﬂpg:;;m;;flaﬂueM [IOHSITHI U IIpa-
CBoiicTBa OMHOMHHAIBHBIX KOA((PHUIIUESHTOB. P
JlaboparopHblie padoThI ) 3
HpaKTI/I‘{eCKI/le 3aHATHUA: 2
IpakTuueckas pa6ota No 30 Pemmn Pemrenne mpaxTryecKux 3a/1a4 ¢ NCIOJIH30BAHUEM IIOHSITHHI U IIpa-
- BUJI KOMOMHATOPUKHU
KOMOMHATOPHBIX 3371a4.
KoHTpoJjbHbIE pa00THI -
CaMocTosiTe/IbHAsi paGoTa 00yJarIMXcsl PEIICHNE THITOBBIX 3a/1a4, padoTa ¢ JOTOTHUTEILHOW yIeOHOM
U Hay4HOMU JuTepaTypoit (IIOAr0TOBKA COOOIIEHUH).
Tema 3.2. Coaep:kanue yueOHOro MaTrepuaja 12
J1eMeHThI TeopuH CoOsnITHE, BECPOATHOCTH COOBITHS, . Naydyenne KIIacCHYECKOrO OIIPeIeSIeHNUs BePOATHOCTH, CBOMCTB 1
BEPOSATHOCTEN M 1 | cioxeHne u yMHOKEHHE BEPOSATHOCTEA. BEPOSTHOCTH, TEOPEMBI 0 CYMMe BEPOSTHOCTEI, 2
MaTEMATHYCCKOH [onamue o0 He3a8uCUMOCHIU COObIMU. Paccmorpenue prMepoB BEIMHCIIEHNs BeposiTHOcTel. Perrenne
CTaTHCTHKH Huckpemnas cry4aunas 6e1uduna, 3aKkoH 3a/1a4 Ha BRIYNCJIEHUE BEPOSITHOCTEH COOBITHIA.
ee pacnpedenenus. Yucnogvle
2 | xapaxmepucmuku OUCKDEmHOT CILy4atiHOl
senuyunsl. Ilonamue o 3axone 6orvuiux
yucei.
IIpencraBieHne aHHbIX (TaOJMIBL, AuarpaMmbl, | O3HaKOMIIEHME C IIPEICTABIEHNEM YHUCIOBHIX JAHHBIX U HX 1

3 UKH), 2EHEPATbHASL COBOKYNHOCHb, 8bIOOPKA, CpeoHee
apugpmemuuecroe, meouana. Illonamue o 3adavax
MAMEMAMUYeckol CmamucmuKuy.

XapaKTePUCTUKAMU.
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4 Pewenue npakmuieckux 3a0a4 ¢ npuUMeHeruem
IMHOCIMHBIX MEMOO08

Pemrenne IIPpaKTHUYeCKUX 3a1a4 Ha 06pa60TIcy YHCJIOBBIX JaHHBIX,
BBEIYHCIICHHE UX XapPaKTEePUCTHUK.

JlabopaTropHblie padoThI

IIpakTu4yeckue 3aHATHS

[TpakTrueckas padota Ne31 Beruucnenue

BEPOSTHOCTEH COOBITHH 1O KIIACCHYECKON

%opMyne ONPEAEIECHUS BEPOSITHOCTH.
pakTudeckas pabora Ne32 Pemienue 3a1a4u Ha

3anuck pacnpenenenus JICB.

[MpakTryeckas pabora Ne33 Cpennue 3HaUSHUS U UX

IPUMCHCHUC B CTATUCTHUKE

Pemrenne 3aJJa4 Ha BbIYUCJICHUE BepOHTHOCTefI COOBITHIA.

Pemrenwne 3amau Ha samuce pacupenenenus JICB.

Permrenne IIPAKTHUYEeCKHX 3aJa4 Ha 06pa60TKy YHCJIOBBEIX JAHHBIX,
BBIUHCJICHYE X XapPaKTEePUCTUK.

KonTposabHbie padoThI

CaMocTosiTe1bHasi padoTa o0yyarommxces padoTa ¢ JONOJHUTENBHOM yueOHO U HaydHOH JIUTepaTypoi .

IIpumepHas TemaTnka KypcoBor paboThI (IIPOEKTA) (ecu

npeoycmMompennl)

CamocrosTenpHas padoTa o0ydaromuxcst HajJ KypCcoBOH paboTon
(upoexroM) (ecau npedycmompenoi)

Bcero:

327

* 1)1 XapaKTePUCTHKH YPOBHSI 0CBOEHHs y4eGHOI0 MaTepHaia UCI0Jb3YI0TCSl ClIeyIoNne 0603HAUYEHHUS:

1- 03HAKOMHUTEJILHBIH
2-penpoayKTHBHBIH

(y3HaBaHHUe paHee H3YYEeHHbIX 00bEKTOB, CBOMCTB);

(BBINOJIHEHHE eSITeJILHOCTH MO 00pa3ny, HHCTPYKIHHU WIN MO PYKOBOICTBOM);

3-mpotyKTUBHBIH  (IJIAHUPOBAHUE M CAMOCTOSTENLHOE BBIMOIHEHHE JIEATENLHOCTH, PENIEHUE TPo6IeMHbIX 3aa4).
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3.COJEP)XKAHHME MPO®PUTBHON COCTABJIAIOIIEN
Jus cnenquaabHOCTEe TEXHUYECKOro npoduis
[IpodunbHas cocTaBisONIas OTpakaeTcsl B TpeOOBaHUAX K MOATOTOBKE

OOyJaroIIMXcs B 4aCTH:

e oOmel CuCTEeMBbl 3HAHUW: CcoOJAepX,aTelbHbIE MPUMEPHl  HMCIOJIb30BAHUS
MaTeMaTHYECKUX HJIeH U METOAOB B MPO(eCCHOHATLHOM e TENbHOCTH;
* YMEHHUH: pa3nuuue B YypOBHE TpeOOBaHUM K CIOXKHOCTH HIPUMEHSIEMbIX

aJTOPUTMOB;

¢ IPAKTHYICCKOIO HCIIOJIBb30BaHUA HpHO6p€TGHHLD( 3HAHUU )51 YMGHHﬁI
HHIUBUIYaJIbHOI'O yqe6H0r0 OIbITa B IMOCTPOCHUHU MATCMATUYCCKHX Moneneﬁ,
BBIIIOJTHCHHUH HUCCIICAOBATCIILCKUX IIPOCKTOB, PCIICHUC 3a/1a4 HpO(l)GCCHOHaHBHOfI

HaIIpaBJICHHOCTH.

B nporpamme no aucuumuiHe «MaremaTtnkay, peaan3yeMon NPy MOATOTOBKE
CTYJIEHTOB MO Mpo(ecCusiM TEXHUYECKOro Mpoduiisi, NTpoQHIbHON COCTaBISOIIEH
ABIIIETCSL pa3/iesibl: TeoMeTpUs, anredpa M Hadaja aHajiu3a, KOMOMHATOPUKA, TEOPUS

BEPOSITHOCTEW M CTATUCTHUKA.
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4. YCJIOBUS PEAJIM3ALINA YUEBHOM JUCHUITINHBI

4.1. TpedoBaHKMsI K MUHUMAJbLHOMY MAaTePUAIbHO-TEXHUYECKOMY 00ecIiedeHnI0
Peanmzanust  yuyeOHOM  AUCHUIUIMHBI TpeOyeT Hamuuusg ydyeOHoro KaOWHETa
«MaremMaTuka».

O6opynoBaHue yueOHOTO KaOMHeTa:

- IOCAJI0YHBIE MECTa MO KOJIUYECTBY 00YyUaroUuXCs;

- pabouee MecTo MpenoaaBaTes;

- KOMIUIEKT Y4eOHO-HATISIIHBIX TOcoOmii «MaTeMaTuka;

- 00bEMHBIE MOJIETTH TE€OMETPUUECKUX (PUTyp.

TexHuueckue cpeacTsa 00ydeHus:

- KOMITHIOTEP C JUTIEH3UOHHBIM IPOTrPaMMHBIM obecrieueHuEM U
MYJIBTHMEIHATPOEKTOD;

- UHTE€paKTUBHAS JIOCKA.

4.2. UndopmanuonHoe odoecreyeHue 00ydeHust

Ilepeyenb  pekoMeHAyeMbIX  y4eOHbIX  u3gaHuid, HHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPbI

OcCHOBHBIC HCTOYHHUKH:

1.bammako M.M. MaTtemaruka, anredpa, reomeTpusi, yaueOHUK, M. «AKageMus»,
2016r.

2.bammvakoB M.U. Maremaruka 10,11 k1., yaeoruk, M. «Akagemus», 2009r.
3.Mopakosud A.I'.AnreOpa u Hagano ananu3 10-11km. yueOnuk, «Memo3nHay,
2004,08,09r.

4 KonmoropoB A.H.Anre6pa Havyano ananuza 10-11xkm. yu. ,M.
«ITpocsemenne»,1999,01,06r.

5.IToropenos A.B. I'eomerpus 10-11xki1., yu., M.«IIpocsemenne» 2001r.
6.Aranacsn JI.C. 'eomerpus 10-11xi., yu., M.«IIpocBemenne» 2001r.

I.A. u 1p. AnreGpa u Havana ananuza. 10 (11) k. - M, 2000.

7.Atanacsn JI.C. u ap. 'eomerpus. 10 (11) k. - M., 2000.

8.bammakoB M.U. Anre6pa u Hauana matematudeckoro ananuza 10 xi. -M., 2005.
9.bammaxoB M.U. Anre6pa u Hayana marematudeckoro ananuza 11 k. - M., 2005.
10.bammaxos M.1. Marematnka 10-11 k1. - M., 2005.

11.bammakoB M.U. Matematuka: 10 k1. CoopHuk 3ama4: yaed, mocodue. -M., 2004.
12 bammakoB M.M. Maremartuka: yaeonuk s 10 k. - M., 2004.

13.KonmoropoB A.H. u np. Anre6pa u Hayana ananuza. 10 (11) k. - M., 2000.

14 Konsirun FO.M. u np. Maremaruka (Kuura 1). - M., 2003.

15.Konsirun FO.M. u ap. Maremaruka (Kuura 2). - M., 2003.

16.Jlykankun I'J1., Jlykankun A.I'. Matematuka. Y. 1: yuebHoe mocodue st
yUpeXKACHUN HauaIbHOTO podeccroHansHoro oopazoBanus. - M., 2004.

17 Tlexneukwnit U.J1. MatemaTuka: yueonuk. -M., 2003.

18.CmupuoBa .M. I'eometpus. 10 (11) k. - M., 2000.

JlonoJIHUTeIbHbIE HCTOYHUKMU:
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1.Anexcangpos A.Jl., Bepuep A.JL, Peoxuxk B.M. T'eomerpuss (0a3oBblii U
npoduiabHbIN ypoBHH). 10-11 k1. — M., 2005.

2.Komsrua FO.M., TkaueBa M.B., ®enepora H.E. u ap. mon pen. Kuwxuenko A.b.
anrebpa ¥ Havyala MaTeMaTHYEeCKOro aHaim3a (0a30BbIM U MpoduabHbIA ypoBHHU). 10
k1. — M., 2005.

3.Huxonbckuit C.M., [lotanoB M.K., PemernukoB H.H. u ap. Anre6pa u nHavaia
MaTeMaTH4YeCKOoro aHaiu3a (6a30Bblid U MpoduiIbHBINA ypoBHH). 11 ki1 — M., 2006.

4 JTamasta A.A. CoopHuk 3a1a4 o matemaruke , M., « DOPYM:MTH®PA-M»,

2007T.

5.Mopakosud A.I".3amaunuk o anredpe, yd. moc., «Memosunay, 2004r.

HNuTepHer-pecypcesl

www.fcior.edu.ru (MadopmanronHbie, TPEHUPOBOYHBIE M KOHTPOJIBHBIE MAaTEPHAIIBI).
www.school-collection.edu.ru (Enqunast kosuiekiuu nudpoBbIX 00pa30BaTEIbHBIX

pecypcoB).

HNHTepHeT-pecypchl
www.fcior.edu.ru (MadopmanoHHbIe, TPEHUPOBOYHBIC I KOHTPOJILHBIC MAaTEPHAIIBI).
www.school-collection.edu.ru (Equnast komekiuy nudpoBbIX 00pa30BaTEIbHBIX
PECypCoB).
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5. KOHTPOJIb U ONEHKA PE3YJIbBTATOB OCBOEHUA IUCIIUITJIMHBI

KOHTpOJIb H OII€HKA PC3YJIbTAaTOB OCBOCHHA AJUCHUILIMHBLI OCYIICCTBIIACTCA

IMPCIoAaBaTCIICM B IIPOLUCCCC IIPOBCACHUA IIPAKTHUICCKUX 3aHATUM U Ha60paTOpHBIX

pa60T, TCCTUPOBAHMU, 4 TAKIKC BBIITOJTHCHHUA O6yllaIOHH/IMI/ICH HHAWBUIYAJIBbHBIX

3aJlaHUM MPOEKTOB UCCIICIOBAHUM.

Pe3yabTarsl 00yuenust
(mpeaMeTHBIE Pe3yJbTAThI)

@®opMbI U METOIbI KOHTPOJIA U
OLICHKH
pe3yJbTaTOB 00y4YeHUs

B pe3yabTaTre 0OCBOCHUA NTUCHHUIIIIHMHBI

o0yyarmmics JMOJIKEH
NMPOJAEeMOHCTPUPOBATH npeaMeTHbIe
pe3yJbTaThbl O0CBOEHUSA y4eOHOMH
AMCHUIUIMHBI «MaTemMaTuka: ajareopa u
HayaJja MaTEeMAaTHYEeCKOT0 aHaJmn3a,
reoMeTpusD» :

- c(OpMUPOBAHHOCTh TMPEACTABICHUA O

MaTeMaTUKe KaK 4acCTH MUPOBOU KYJIbTYpPhl U
O MeCTe MATeMaTUKd B COBPEMEHHOM
IMBUJIN3AIMM, O CHOoco0axX OIMCaHus Ha
MaTeMaTUYECKOM SI3bIKE SIBJICHUN pPEaIbHOTO
MUPA;

BxoaHoii KOHTpoOJIb: cobecenoBanue
OrnepaTUBHBIN KOHTPOJIb'

- YCTHBIH OIIPOC Ha JICKITUSX;
- IIOATOTOBKA COOOIIIEHUNA

- c(OpMHUPOBAHHOCTh TNPEACTABICHUA O
MaTeMaTHICCKHUX MOHSATHSIX KaK 0
BOKHEHIIMX  MaTEeMaTHYECKUX  MOJIENSX,
MO3BOJISIFOIIMX OMMUCHIBATh U U3Y4YaTh pa3HbIC
MPOIIECCHI u SIBJICHUSI; MMOHUMAaHHUE
BO3MOYKHOCTH aKCHOMaTHYECKOTO
MOCTPOEHUSI MAaTEMATUUYECKUX TCOPHUIA;

- BJIaJCHHE METOJAMHU JO0Ka3aTelIbCTB U
aJrOPUTMOB pEIICHHUS; YMEHUE 150:¢
MPUMEHATh, MPOBOJAUTH  JOKA3aTEIbHBIE
paccyXaeHus B XOJI€ peIeHHUs 3a/1a4;

OrnepaTUBHBIN KOHTPOJIb'

- YCTHBIM OMPOC HA JICKIHUSIX,
- IOATOTOBKA COOOIICHMIA,

- TECTUPOBAHHUE,

- KOHTPOJIb CAMOCTOSITEIIbHOM
paboThI CTYJIEHTOB B
MCBbMEHHOHN (opme.

Py6exxHblii KOHTPOJIb
- MUCbMEHHAs CaMOCTOSATEIbHAs
pabora.

- BJIaACHUC CTaHAApPTHBIMU InpueMamMu
PCUHICHUA parOHAJIbHBIX u
HppadruOHAJIbHBIX, IIOKAa3aTCIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHUUCCKUX

YPaBHEHUN W HEPABEHCTB, HUX CHCTEM,;

OrnepaTUBHBIN KOHTPOJIb:

- YCTHBIH OIPOC Ha JICKIIUSX,
- IOATOTOBKA COOOIICHMIA,

- TECTUPOBAHUE,

- IUCbMEHHBIE

WCIIOJIb30BAaHUE TOTOBBIX  KOMIIBIOTEPHBIX CaMOCTOSITENIbHBIE PAOOTHI,
IIpOrpaMM, B TOM YHUCJE ISl NOMCKA IYTH | - KOHTPOJb CAMOCTOATEIBHOU
pelieHuss W WUIIOCTPAlMM  PElIeHus | paboThl
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YPaBHEHUI U HEPABEHCTB;

CTYJICHTOB B MMCbMEHHOU (hopme,
- 3alIMTa MPAKTUYECKUX 3aHATHH.

PyGexHbIit KOHTPOIIb
- KOJUIOKBUYM B YCTHOH (opme;

- chOpMHPOBAHHOCTh TMPEACTABICHUN 00
OCHOBHBIX TMOHATHUSX, HAEAX M METOJaX
MaTEMaTUYECKOT0 aHaJIN3a;

- BJIQJICHUE OCHOBHBIMU IMOHATHSIMH O
IJIOCKUX 17} IIPOCTPAHCTBEHHBIX
Tr€OMETPUUECKUX (UTYypax, HX OCHOBHBIX
CBOMCTBax; C(POPMHPOBAHHOCTh  YMEHHUSA
pacno3HaBaThb Ha 4epTexax, MOAEISIX U B
peasbHOM MHpE TE€OMETpUYEcKue (QUryphi;
pUMEHEHUE M3YYEHHBIX CBOICTB
reoMeTpuyeckux ¢uryp u Qopmyn s
pelieHusl TeOMETPUYECKHX 3a7ad U 3a7ad C
IIPaKTUYECKUM COIEP/KAHUEM;

- BJIQJICHUE HABBIKAMU  MCIIOJb30BaHUS
FOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpH
pelIeHuN 3a1ay.

OnepaTUBHBIN KOHTPOJIb:
- YCTHBIN OIIPOC HA JIEKLHUSX,
IPAKTUYECKUX U CEMUHAPCKUX
3aHATHUSAX,
- TECTUPOBAHHUE,
- MUCbMEHHbBIE
CaMOCTOSTENIbHbBIE pa0OThI
- KOHTPOJIb CAMOCTOATEIIBHOU
paboOThI CTYJIEHTOB B TUCbMEHHON U
yCTHOM (hopme.

Py6exxHbIii KOHTPOJIb
- 3a1[UTa
IIPAKTUYECKUX 3aHATUI

- cOpMHPOBAHHOCTh TPEACTABICHUNA O
mporeccax W SABJICHUSAX,  HMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B pealbHOM MHpe, 00
OCHOBHBIX TOHSTHSIX JJEMEHTapHOU TEOPUHU

BEPOSTHOCTEW;  YMEHHUM  HAXOAUTh U
OLICHMBATh  BEPOSTHOCTH  HACTYIUICHUS
COOBITUM B TMPOCTEHMIIMX MPAKTHYECKHUX

CUTyallUsIX M OCHOBHBIE XapAKTEPUCTUKU
CIIyYaliHbIX BEJINYNH;

OrnepaTUBHBIN KOHTPOJIb:

- YCTHBIN OIPOC Ha JICKIIHSIX,
IPAKTHYECKUX U CEMUHAPCKUX
3aHATHUSX,

Py6exxHbIli KOHTPOJITH

- IPOBEJICHUE

KOHTPOJBHOM paboThiNel.

- c(OpMHUPOBAHHOCTh NPEACTABICHUH O
HEO0OXOIMMOCTH JI0KA3aTeIbCTB pu
000CHOBaHUU MaTeMaTHISCKUX

YTBEPKIECHUMN W PpPOJIM aAKCUOMATHKUA B
MPOBEICHUH JIEIYKTUBHBIX PACCYXKICHU;

OrnepaTUBHBIN KOHTPOJIb:

- YCTHBIM ONIPOC HA JIEKIUAX,
MPAKTUIECKUX U CEMUHAPCKUX
3aHATHUSX,

- TECTUPOBAHHUE,

- MUCbMEHHBIE CAMOCTOSITEIIbHbBIE
padoTHI,

PyGexxHbIit KOHTPOIIb
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- TTUChMEHHAsI CAMOCTOATEIbHAS
paborTa.

- c(OpPMUPOBAHHOCTH MOHSITUMHOTO armapara
[0 OCHOBHBIM paszfielaM Kypca MaTEeMaTHKH;
3HaHUW OCHOBHBIX TeopeM, ¢opMyl U
YMEHHUSI UX TMPUMEHATh; YMEHUS JOKa3bIBaTh
TEOpEMbl W  HAXOJWUTh  HECTAHIAPTHBIE
CIOCOOBI pelIeHus 3a/1ay;

OnepaTUBHBIN KOHTPOJIb:

- YCTHBIN OIPOC Ha JEKLHUSX,
UCBMEHHBIE CAMOCTOSTEIbHBIE
paboThl,

KOHTPOJIb CAMOCTOSITEIIbHOM pabOTHhI
CTYyZICHTOB B INCbMEHHOW U YCTHOMN

dbopme.

Py6exxHbIli KOHTPOJIb
- IIPOBEJCHUE
MMCHbMEHHON T€CTOBOM PaOOTHI.

- ¢()OpMUPOBAHHOCTh YMEHHUI MOJIETUPOBATH
pealbHbIe CUTYyaluH, UCCIIE0BATh
IIOCTPOCHHBIE MOJEIU, WHTEPIPETUPOBATH
MIOJTyYEHHBIN PE3YJIbTAT;

OrnepaTUBHBII KOHTPOJIb:

- YCTHBIN OIIPOC HA

JIEKIUSX,

- IOATOTOBKA COOOIICHMIA,

- KOHTPOJb CAMOCTOSITEIIBHOMN
paboThI

CTYJICHTOB B MUChbMEHHON (opme.

PyGexxHbIii KOHTPOJIb

- IPOBEICHUE

MMMCbMEHHON CaMOCTOSTEILHON
paboThI

- c(hOpMHPOBAHHOCTh MpEACTaBICHUN 00
OCHOBHBIX  IIOHATUSAX  MAaTeMaTH4YeCKOro
aHaJIM3a U UX CBOMCTBAaX, BJIAJCHUE YMEHUEM
XapaKkTepu30BaTh  MOBEAEHUE  (PYHKIIMIA,
UCIIOJIb30BAHUE TIOJMYYEHHBIX 3HAaHUWA A

OrnepaTUBHBIN KOHTPOJIb:

- YCTHBIM OIIPOC HA

JEKUHUAX,

- IOATOTOBKA COOOIICHMIA,

- KOHTPOJIb CAMOCTOSTEIbHON
paboThI

OTMCaHUSI u aHaIIM3a peanbHbIX | CTYJIEHTOB B IMCbMEHHOU (hopme.
3aBUCUMOCTEH;

Py6exxHbIli KOHTPOJITH

- KOJUIOKBHUYM B

yCTHOU (hopme

OrniepaTUBHBIN KOHTPOJIb:
- BJIAJICHHEC  yMEHUSMH  COCTaBIICHUS

. PAKTUICCKUX U CEMUHAPCKUX

BEPOATHOCTHBIX ~ MOJENEH IO  yCIOBHUIO

3aHATHUSAX,
3alayd M BBIUYKCICHUS  BEPOSTHOCTH

HACTYIUICHHSI COOBITHI, B TOM 4YHCJIE C
npUMeHEeHneM (QOopMya KOMOMHATOPHKH U
OCHOBHBIX TEOpPEM TEOPHUH BEPOSTHOCTEH;
UCCIIEIOBAHMS CIYYalHBIX BEJIMYMH IO HX

- 3a11UTa Ja00paTopHBIX padoT,
- TECTUPOBAHUE,

PyGexHbIit KOHTPOIIb

- TMpOBEJICHUE

KOHTPOJIbHOM paboThl Ne2.
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pacrpeeeHuIo.

HTOroBbIii KOHTPOJIB - SK3aMEH
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@OopMBbI ¥ METO/IBI KOHTPOJISL ¥ OLICHKH PE3yIbTaTOB 00YUEHUS TOJIKHBI II03BOJISATH MPOBEPSATH Y 00YUAIOIIMXCS HE TOJIBKO C(OPMHUPOBAHHOCTD
IPEIMETHBIX Pe3yJbTaToOB, HO U PA3BUTHE JIMYHOCTHBIX U METANPEIMETHBIX PE3Yy/IbTaTOB O0yUECHHUS.

Pe3yabTarsl
(IMYHOCTHBIE U MeTanpe/IMeTHbIEe)

OcHOBHbBIE OKA3aTeJIH OLICHKHU pe3yJibTaTa

@®opMbI U MeTO/IbI KOHTPOJIS ¥
OIIEHKH

JInyHOCTHBIE pe3yJIbTaThl

- poccuiicKasi TpaKJaHCKasi UACHTUYHOCTD, MaTPUOTU3M,
YBAKEHUE K CBOEMY HapOAy, YyBCTBO OTBETCTBEHHOCTH
nepen Ponunoi, ropaocts 3a cBOM Kpai, cBor Ponuny,
MPOLUIOE M HACTOAIIEE MHOTOHAIMOHAJIBLHOIO HapoJa
Poccun, yBakeHHe rocyqapCTBEHHBIX CHMBOJIOB (Tepo,
¢draar, TUMH);

- HPABCTBEHHOE CO3HaHWE U TMOBEJACHHE HA OCHOBE
YCBOEHUS 00IIEYEIIOBEUECKUX IICHHOCTEH;

- MPOSIBJICHUE TPAKIAaHCTBEHHOCTH, TAaTPUOTHU3MA;
- 3HaHUE UCTOPUU CBOEU CTpaHbl;
- IeMOHCTpaIs MOBEJCHUS, JOCTOMHOTO TpaKaaHuHa PO

WuTepnpeTanus pe3yibTaToB
HAOII0ICHUH 32 IeATeITLHOCTHIO
00y4aromerocs B mporecce
OCBOCHHSI 00pa30BaTEIbHON
IPOTPaMMBI

- TpaxJaHCKas  TMO3ULMA KAk  aKTUBHOTO U
OTBETCTBEHHOI'O  WJI€HAa  POCCUHCKOro  0OIIecTBa,
OCO3HAIOLIETO0 CBOM  KOHCTUTYLIMOHHBIE TIpaBa U

00513aHHOCTH, YBAXAIOIIErO 3aKOH U IPABONOPSIOK,
o01ajaroIero 4yBCTBOM COOCTBEHHOTO JIOCTOMHCTBA,
OCO3HaHHO MIPUHUMAIOIIIETO TpaJuLIMOHHbIE
HallMOHAJIbHBIE U O0IeYeI0BEYeCKHE T'yMaHUCTHYECKHE
U IEMOKpaTHYECKHE IEHHOCTH;

- TOTOBHOCTbH K CIIyeHHI0 OTEUeCcTBy, €ro 3aluTe;

- IPOSIBJICHUE AKTUBHOM >KM3HEHHOM MO3UIIUY;

- TPOSIBJICHUE YBAXCHHUS K HAlMOHAIBHBIM U KYJIbTYPHBIM
TpaguuusaM Hapoaos PO;

- YBOXEHHE OOIIEYETIOBEUECKUX U
LEHHOCTEM

JACMOKPAaTUUICCKHUX

- ACMOHCTpalrsa TOTOBHOCTHU K UCITIOJIHCHUIO BOMHCKOT'O JOJIT'a

WuTepnperanus pe3ynbraToB
HaOJr0IeHUH 32 I TETBHOCTHIO
oOyyarolerocs B porecce
OCBOCHHST 00pa3oBaTENbHON
POTPaMMBI.

CBOEBpEMEHHOCTD  MTOCTAHOBKH
Ha BOMHCKHMU y4eT
[TpoBeieHnEe BOMHCKUX COOPOB

- c(hopMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUSA
HayKM U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha
IUaiore  KymapTyp, a TakkKe pa3iuyHbiXx  (opm
OOIIIECTBEHHOI'O0 CO3HAHWS, OCO3HAHHE CBOETO MECTa B
MOJIMKYJIbTYPHOM MUPE;

- copMHUpPOBAaHHOCTH  OCHOB  CaMOpa3BUTUS U
CaMOBOCIHUTAHHUSA B COOTBETCTBUH C O0IIEYETOBEYECKUMU
[IEHHOCTSIMA ¥ HJieajlaMd TPaXJTAHCKOTO OOIIECTBa;
TOTOBHOCTb M  CIOCOOHOCTH K  CaMOCTOSTEILHOIA,
TBOPYECKOI M OTBETCTBEHHOM JIEATEIIbHOCTH;

- JeMoHcTpauusi  cHOpMHUPOBAHHOCTH
OTBEYAIOIIETO COBPEMEHHBIM PEaJUsIM;

- MPOSsIBJIEHHE OOIIECTBEHHOTO CO3ZHAHUS;
- BOCHUTAHHOCTh U TAKTUYHOCTH;

- IEMOHCTpaIUsi TOTOBHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOM
JIeSITEIbHOCTH

MHPOBO33pEHUS,

WNHuTepnperarnus pe3ynbTaToB
HaOJIOICHUH 32 IS TETLHOCTHIO
o0yyaroIerocs B rporecce
OCBOCHHST 00pa30BaTEIbHON
POTPaMMBI
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- TOJNEpaHTHOE  CO3HaHWE W  T[OBEJACHHEC B
MOJIMKYJIbTYPHOM MHpE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH TUAJIOT C JAPYTUMHU JIOJbMH, JOCTUTaTh B HEM
B3aMMOIIOHMMAHUs, HAaXOOUThL  OOIUMe LEeIH U
COTPYIHUYATD JUISI UX JTOCTHIKCHUS;

- HaBBIKM COTPYIHHUYECTBA CO CBEPCTHUKAMH, JICTHbMH
MJTQJIIIIETO BO3PacTa, B3POCIBIMH B 00Opa30BaTENbHOM,
OOIIIECTBEHHO TIOJIC3HOM, Y4eOHO-UCCIIeI0BATEIbCKOM,
MPOSKTHOM M IPYTUX BUAAX JACSITCIHLHOCTH;

- B3auMoOJeicTBUE ¢ OOydYaloOIMMUCS, NPENoJaBaTesIMH |
MacTepaMu B X0JIe 00yUYEeHHUS;

- COTPYJHHUYECTBO CO CBEPCTHUKAMM U IIPENOAABATENIMU [IPU
BBITIOJTHEHUH PA3IUYHOTO PO/a AESTEIbHOCTH

Ycenemnoe npoxoxaeHue
y4eOHOM MTPaKTHUKH.

VYuyacrtre B KOJJIEKTUBHBIX
MEPONPUSITUSIX, IPOBOIUMBIX Ha
Pa3IUYHBIX YPOBHSIX

- TOTOBHOCTb M CHOCOOHOCTH K OOpa3OBaHHIO, B TOM
Yrcie caMOOOpa3OBaHMIO, HAa MPOTSHKEHUHN BCEH JKU3HU;
CO3HATEIbHOE OTHOIIICHHE K HETIPEPHIBHOMY
o0pa3oBaHUIO KaK YCIIOBUIO yCIIELIHOM
npodeccroHaIbHON U 00IIECTBEHHOH JIESITEIbHOCTH;

- ISMOHCTpAIIUS JKEJIAHHST YIUTHCS,
- CO3HATEIILHOE OTHOIICHHE K MPOJIOJDKCHHIO 00pa3oBaHUS B
BV3e

WuTepnperanus pe3ynbTaToB
HaOJIr0IeHUH 32 I TETBHOCTHIO
00y4aroIerocs B mpouecce
OCBOCHHS 00pa30BaTEIbHON
IPOTPaMMBI.

- 3CTCTHYCCKOC OTHOIIICHUEC K MI/Ipy, BKJIFOYas 3CT€TI/IKy
ObITa, HAYYHOTO M TEXHUYECKOI'O TBOPYECTBA, CIIOPTA,
OOIIECTBEHHBIX OTHOIIICHHI;

- YMEHUE LEHUTh MTPEKPACHOE;

TBopueckue u
HCCIIEJOBATEIbCKHAE IPOEKTHI
Jn3aiiH-IpOEeKTHI 11O
6J1ar0yCTpOMCTBY

- NPUHATHE M PpeAIn3alUI0 LEHHOCTeH 340pOBOro H
Oe3omacHoro oopasa KU3HU, HOTPEOHOCTH B PU3NUECKOM
CaMOCOBEPILIEHCTBOBAHUH, 3aHATUAX CIIOPTUBHO-
03I[Op0BHT€J'IBHOI>i ACATCIIBHOCTBIO, HECTIPHUATUC BPCIAHBIX
IOPUBBIUEK:  KypeHMs,  YHNOTpeOJIeHHUs  aJKoroJs,
HApKOTHKOB;

- OepexHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHUE
K (U3NYECKOMY U TICHXOJIOTMYECKOMY 3/I0pPOBBIO, Kak
COOCTBEHHOMY, TaK U JPYI'HX JIO/eH, yMEHUE OKa3bIBaTh
TIEPBYIO MIOMOIIb;

- TOTOBHOCTH BECTH 370POBBIif 00pa3 KHU3HU;

- 3aHATUSA B CIIOPTUBHBIX CCKIUAX;

- 0TKa3 OT KypeHHUsl, yIOTPeOICHHS aJIKOTOJIS;

- 3a00Ta 0 CBOEM 37I0pPOBbE H 3710POBHE OKPYIKAIOIIHX;
- OKa3aHue MepBOi MOMOIIN

CnopTuBHO-MaccoBbIE
MEpPOIPUITHS
JIHu 310pOBbs

- OCO3HaHHBIM BbIOOp Oynymied mpodeccun u
BO3MOKHOCTEH pealn3aliid COOCTBEHHBIX >KM3HEHHBIX
IIJIAHOB; OTHOIIICHUE K npodeccuoHanbHOM
JESTSIIbHOCTH KaK BO3MOXKHOCTH YYacTHS B PEHICHUH
JUYHBIX, OOIIIECTBEHHBIX, rOCy/IapCTBEHHBIX,
00IIIeHaIMOHATILHBIX MTPOOJIEM;

- JeMOHCTpalus UHTepeca K Oynyuieit npodeccun;
- BBIOOp M TNPUMEHEHHE METOJOB U CIOCOOOB pELICHUS
npogeccCHOHANBHBIX 3a]1a4

3aHATHS 110 CTICIATEHBIM
JUCHUTUTMHAM

VYyeOHas mpakTHKa
TBoOpueckue npoeKTh
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- cOPMUPOBAHHOCTh  IKOJIOTUYECKOTO  MBIIUICHUS,
MNOHUMAaHUs BIIUSIHUS COIIMAIbHO-3KOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE NPUPOJHONW M COLUMAIBHOU
Cpelpl; MPUOOpPETeHHE OIbITa 3KOJOr0-HaIMPaBICHHOM
JIEATEIIbHOCTH;

- DKOJIOTMYECKOE MUPOBO33PEHHUE;
- 3HAHUE OCHOB pPAlMOHAJIBHOIO IPUPOAONOIL30BAHUS U
OXpaHbI IPUPOIBI

MeponpusTust o 03€JI€HEHHIO
TEPPUTOPUH.
DKOJIOrHYeCKHEe IPOEKTHI

- OTBETCTBEHHOE OTHOLICHUE K CO3/IaHHI0 CEMbHM Ha
OCHOBE OCO3HAaHHOI'O IPUHATUS LIEHHOCTEH CEMENHOU
KU3HH;

- YBAXXCHHUC K CEeMEHHBIM OEHHOCTSAM,
- OTBCTCTBCHHOC OTHOIICHHUEC K CO3JaHUI0 CCMbU

BueknaccHbie MeponpusiTus,
MOCBSIIEHHBIE UHCTUTYTY
CEMBbH.

MepornpusTusi, TpOBOAUMBIE
«Mosonéxp+»

METanpeaMeTHbIC PE3yJdbTaThbl

- YMCHHC CaMOCTOATCIBHO OIIpCACIIATD JA(SA051
JACATCIIBHOCTH MW COCTaBJIATH TIIJIaHBI ACATCIBHOCTH,
CaMOCTOATCIIBHO  OCYHICCTBJIATh, KOHTPOJHUPOBATH U
KOPPCKTUPOBATH JACATCIIBHOCTD, UCIIOJIB30BaTh BCC

BO3MOXXHBIE PECYPCHl JJSl JIOCTHXKEHHUSI MOCTaBJICHHBIX
nejael U peanusaluu IJIAaHOB JIESITEIbHOCTH; BBIOUpATh
YCHENIHbIE CTPATETUH B PA3JIMYHBIX CUTYaIUsX;

- OpraHU3alUs CAMOCTOSTECIILHBIX 3aHATHI B X0JIC U3YUCHUS
00111€00pa30BaTEIbHBIX AUCITUILINH;

- YMEHUE IJIAHUPOBATh COOCTBEHHYIO JCSITEIBHOCTD;

- OCYIIECTBIICHUE KOHTPOJISI U KOPPEKTUPOBKHU CBOCH
NEeSITeIIbHOCTH,

- UCIIOJIB30BAaHUE PA3IMYHBIX PECYPCOB I JOCTKEHUS
MOCTaBIICHHBIX IIeNei

KoHTtposb rpaduka BeITOTHEHUS
VHIUBUYAJIBHOMN
CaMOCTOSITEIIbHOW PabOThI
oOyuaromerocs; OTKpbIThbIE
3aIUTHI TPOCKTHBIX PaboT

- YMEHHE MPOJYKTHUBHO OOLIaThCSl U B3aUMOJEHCTBOBAThH

- IEMOHCTpAINsI KOMMYHUKATUBHBIX CIIOCOOHOCTEH;

Hab6mronenue 3a posibio

B IpoIllecce COBMECTHOH JIeATeNbHOCTH, YYUTBIBATh | - yMEHUE BECTHU JUAJIOT, YUUTHIBASI MO3ZULIHIO IPYTUX o0yyJaroIerocs B rpyrmnrie;
IIO3UITUHN APYyTrux Y4aCTHHUKOB ACATCIIBHOCTH, | YYHACTHHUKOB ACATCIIBHOCTHU, HOpT(i)OJ'H/IO

3¢ (eKTUBHO pa3pemaTh KOH(IUKTHI; - YMEHHUE pa3pelinTh KOHQIUKTHYIO CUTYAIHIO

- BJAJICHHE HaBbIKaMH I103HABATEIbHOW, Y4eOHO- | - AEMOHCTpALUs CIOCOOHOCTEN K yueOHO-uccneaoBarenbckoil | CeMuHaphI
UCCIIEIOBATEILCKOW M TPOEKTHOM  JEATENbHOCTH, | M IPOEKTHON JAESITEIbHOCTH; Y4eOHO-IpaKTHUECKHe
HaBbIKaMU  Pa3pCIICHUA np06neM; CIIOCOOHOCTL | | - MCIIOJIB30BaHUE PA3JIUYHBIX METOAOB PCIICHUA KOH(l)epeHHI/II/I
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TIOMCKY METO/OB | IPAaKTUYECKUX 3a/1a4 Konkypcsl

PEIICHUA MPAaKTUYCCKUX 3aaa4, IPUMCHCHUIO PAa3JIMYHBIX OJ'II/IMHI/Ia}II)I

MCTOA0B ITO3HAHUS,

- TOTOBHOCTH M CHOCOOHOCTHL K CaMOCTOSITEILHOMN
UH(OPMaIMOHHO-TIO3HABATELHOM JIeSITENNLHOCTH,
BJIAICHUC HaBbIKaMH HOJ'Iy‘-IeHI/ISI HGO6XOJII/IMOI>'I
uH(pOpMallMi W3 CJIOBapell pa3HBIX THUIIOB, YMEHHE
OPUEHTHPOBATHCS B Pa3IUYHBIX HCTOYHHKAX

- 3¢ pexTUBHBIN TOMCK HEOOXOAUMOI HHpOpMaLHH;

- HCIOJb30BaHHWE PA3JIUYHBIX HCTOYHUKOB HWH(OpPMALUH,
BKJIIOYasl JJIEKTPOHHBIE;

- JEMOHCTPALIUS CIIOCOOHOCTH CaMOCTOSITEIILHO
MCIOJIb30BaTh HEOOXOAUMYIO HH(POPMALIUIO JIJIsl BBIITOJIHEHMSI

[ToaroroBka pedeparos,
JIOKJIa/I0B, KYpCOBOE
MPOEKTUPOBAHNE,
UCTIOJIb30BaHUE JEKTPOHHBIX
VICTOYHHKOB.
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uHpopManuy, KPUTHYECKU
MHTEPIIPETHPOBaTh  MH(pOpManuio,
pa3IMYHBIX UCTOYHHUKOB;

- YMEHHE HCIOJIb30BaTh CPeAcTBAa MH()OPMALMOHHBIX W
KOMMYHUKAIIMOHHBIX TexHojorui (manee - WKT) B
pEUIeHNH  KOTHUTUBHBIX, = KOMMYHHMKATHUBHBIX |
OpPraHu3allMOHHBIX 33734 C COOJIOJCHHEM TpeOOBaHUI
SPrOHOMHKH,  TEXHHKH  O€30HacCHOCTH,  THWTHEHHI,
pecypcocOepexeHns, MPaBOBBIX M OJTUYECKUX HOPM,
HOpM MH(OpMaMOHHOH 0€30MaCHOCTH;

OLICHUBATh u
MOJIy4aeMyl0 U3

MOCTABJICHHBIX YYEOHBIX 33]1a4;

- COONIOJIcHHMEe  TEXHMKH  O€30MacHOCTH,  THTHCHBI,
pecypcocOepexeHus, MPaBOBBIX U ITHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacHOCTH.

HaOmroaenue 3a HaBbIKAMH
paboTHI B TJIOOAIBHBIX,
KOPITOPATHBHBIX U JIOKATBHBIX
UH(POPMAIMOHHBIX CETAX.

- yYMEGHHE OIpeneNiaTh Ha3HAueHHE H  (QYHKIUH

Pa3JINYHBIX COLIUAJIBHBIX HHCTUTYTOB,

- c(OpPMUPOBAHHOCTb  MPEACTABICHUH O  pa3IMYHbIX
COLMAIBHBIX MHCTUTYTaX M MX (QYHKUUAX B O0OLIecTBe
(MHCTUTYTE CEeMbU, HMHCTUTYT€ O0Opa3OBaHUs, HWHCTUTYTE
3paBOOXPAaHEHMs], HHCTUTYTE TIOCYAApCTBEHHOW BIAcTH,
UHCTUTYTE  MapjaMeHTapu3Ma, UHCTUTYTE  YacTHOH
COOCTBEHHOCTHU, MHCTUTYTE PEJIUTUU U T. [1.)

I[GJIOBI)IG HUI'PBI-MOJCIIMPOBAHUC
COIHATIbHBIX H
po(heCCUOHATILHBIX CUTYaIHH.

- YMEHHME CaMOCTOATENIBHO OLEHMBATh W IPUHUMATH
pELICHHsA, OIpPEACIAIOIME CTPATETHI0 IOBEIEHUS, C
Y4ETOM I'PAKJAHCKUX U HPAaBCTBEHHBIX [IEHHOCTEW;

- JIEMOHCTpanusi CIHOCOOHOCTH CaMOCTOSITEIBHO JaBaTh
OLCHKY CUTYyallUN U HAXOAWUTH BBIXO U3 Hee,

- caMOaHWIN3 W KOPPEKIHsS pe3yJIbTaTOB COOCTBEHHON
paboThI

WnuTepnperanus pe3ynbTaToB
HaOJr0IeHNH 32 I TETBHOCTHIO
o0OydJaromierocs B mporecce
OCBOEHMS 00pa30BaTEIbHOM
IPOTPaMMBI

- BJIQJICHUE HABbIKAaMU IO3HABATENIbHON pe(iieKcuu Kak
OCO3HAaHHS COBEPIIAEMBIX ACWCTBUM M MBICINUTENBHBIX
IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAaHUM, T'PAHUL] CBOETO
3HaHMS M HE3HAHUS, HOBBIX IO3HABATEIBHBIX 33Ja4 U
CPEJICTB X JOCTHKECHHSL.

- YMCHHC OLICHUBATHL CBOIO CO6CTBCHHYIO JACATCIIbHOCTD,
AHAJIM3UPOBATDh U ACJIaTh IIPABUJIBHBIC BBIBObI

WNHTteprnperanus pe3ysbTaToB
HaOJr01eHUH 3a e TeTbHOCThIO
o0ydJaromierocs B mporecce
OCBOEHMS 00pa30BaTEIbHOM
MIPOrPaMMBI
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D1%8C%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%97%D0%B4%D1%80%D0%B0%D0%B2%D0%BE%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%BB%D0%B0%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%80%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82%D0%B5_%D1%87%D0%B0%D1%81%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%BE%D0%B1%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82%D0%B5_%D1%87%D0%B0%D1%81%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%BE%D0%B1%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D0%B8%D0%B3%D0%B8%D1%8F

6. IITAHUPOBAHUE YUYEBHBIX 3AHATUM C HCITIOJIb30BAHUEM
AKTHUBHbBIX I UTHTEPAKTUBHbBIX ®OPM N METO10OB OBYYEHUA

Ne
n/n

Tema yuyeOHOTrO
3aHATHS

Koa-
BO
4acoB

AKTHBHBIE "

HHTEepPaKTUBHbIE GOPMBI U

MeTO/IbI 00y4eHUs

dopmupyembie
YHUBepcaibHble
yuebHble aeicTus

1.

ITpumepsl

(G YHKIIMOHATBHBIX
3aBUCUMOCTEH B
pealbHBIX Mpoleccax u
SIBIICHUSIX.

2

Cemunap

JIn4yHOCTHbIE
(obecneunsatoT
LLeHHOCTHO-CMbIC/IOBYO
opueHTaumio
obyyvatowmxcs u
OopueHTaumio B
COUMaNbHbIX PONSAX U
MEXKIMYHOCTHbIX
OTHOLUEHUAX)
Mo3HaBaTeNbHble
(obecneunsatoT
nccaef0BaTeNIbCKYHO
KOMMETEHTHOCTb,
ymeHue
paboTaTb C
nHbopmaumen)
KomMyHMKaTHBHblE
(obecneunsatoT
COLMaNbHYIO
KOMMETEHTHOCTb U y4YeT
no3uumm apyrux
nogen, ymenue
CAyWwaTb W BCTYNaTb B
Ananor, y4acTeosaTb B
KOLIEKTUBHOM
obcyxkaeHum npobaem,
B3aMMoOAeNCcTBOBaTb U
COTPYAHUYATL CO
CBEPCTHUKaMU U
B3pOC/bIMU)

IIpumeHeHne
MaTEMaTHYECKHUX
METOJOB JUIsl pEUIeHUs
CoJlepKaTeNbHbIX  3a7ad
U3 pa3MyHbIX oOliacTei
HAyKM W IPaKTUKH.
WNuTtepnperanus
pe3yibTara, yuer
peaNbHBIX OTPAaHUYEHUM.

Ypok - urpa

JInyHOCTHbIE
(obecneunsatoT
LLeHHOCTHO-CMbIC/IOBYO
OpueHTaUMIo
obyyatowmxcs u
OpUWeHTaumio B
CouManbHbIX PONAX u
MEXIMYHOCTHBIX
OTHOLUEHUAX)
lNo3HaBaTesbHble
(obecneunsatoT
nccnefoBaTeNbCKyo
KOMMETEHTHOCTb,
ymeHue

paboTaTtb C
nHbopmaumei)
KOMMYHMKaTUBHbIE
(obecneunsatoT
coumanbHyo
KOMMETEHTHOCTb U yyeT
no3uumm apyrux
nogen, ymenue
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CNywWwaTb M BCTynaTb B
Auanor, y4acteoBaTb B
KONINEKTUBHOM
obcyXaeHum npobnem,
B3aMMOAENCTBOBATb U
COTPYAHUYATL CO
CBEPCTHUKaMU U
B3POC/IbIMM)

[lpumepsl  mpUMEHEHUS
uHTErpana B (usuke u
reoMeTpuun

Kondepennus

JIN4HOCTHbIE
(obecneunsatoT
LLeHHOCTHO-CMbIC/IOBYO
OpUeHTaumIo
obyyatowmxcs u
OopueHTaumio B
COLMabHbIX PONIAX U
MEXIMYHOCTHBIX
OTHOLUEHUAX)
Mo3HaBaTeNbHble
(obecneunsatoT
nccnenoBaTeNbeKyo
KOMMETEHTHOCTb,
ymeHue

paboTaTb €
nHdopmaLment)
KomMyHWKaTHBHblE
(obecneunsatoT
coumanbHyto
KOMMETEHTHOCTb U y4YeT
no3uumm apyrux
noaen, ymenue
CyLWaTb M BCTYNaTb B
Ananor, y4acTeosaTb B
KOLIEKTUBHOM
obcyxaeHum npobnem,
B3aMMOAENCTBOBATb U
COTPYZHUYATb CO
CBEPCTHUKaMU U
B3POCNbIMM)
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7.JIMCT U3MEHEHUI U JIOIIOJTHEHWI, BHECEHHBIX

B PABOYVIO I[TPOTPAMMY

Ne HU3MCHCHUS, 1aTa BHCCCHUS N3MCHCHUA, Ne CTpaHuIbl C UI3MCHCHUEM,

BbLIIO

CTAJIO

OcHoBanue:

Iloanucek JTUIA BHECHIET0 H3MEHEHHUSs
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