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PACCMOTPEHO COI''TACOBAHO

Ha 3acenanuu [[K obmeobpaso- 3am. mupekropa mo YMP
BAaTCJIbHBIX U eCTeCTBeHHOHay'-I-

HBIX JUCIUATIINH

[Tporpamma yaebHo# muctuumnabl OO/[.04 MaTtemartrka pa3paboTaHa B COOTBETCTBHH C
TpeboBanusiMu denepanbHOro rocy1apcTBEHHOr0 00pa30BaTENbHOTO CTaHJapTa CPEIHEro Mpo-
deccuonanpHOrO 00pazoBaHus 1o crnenuaabHocTH 43.02.17 TexHosoruss UHIYCTPUH KPACOTHI,
YTBEP)KJICHHOTO IpuKa3oM MunucTepcTBa 00pasoBanus u Hayku Poccuiickoir @enepanmuu 0T
26.08.2022 Ne 775 m 3apeructpupoBaHHOTO MmuHHCTEpCTBOM tocTuiu Poccuiickoit ®@enepa-
un 29.09.2022 (Peructparmonnsiii Noe 70281), pekoOMeHIAUAME 110 OPraHU3aAUH MTOJyICHUS
cpenHero obmero oOpa3oBaHUs B IpeleiaX OCBOSHUS 00pa30BaTeIbHBIX MPOTPAMM CPETHEro
npodeCCHOHAIBHOTO 00pa30oBaHus Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHus ¢ y4eToM TpeboBa-
HUH (efepanbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIIbHBIX CTAHAAPTOB M IMOTYYaeMOMN CHeIHaTb-
HOCTU CpeJiHero mpodeccuoHanbHOro 00pa30BaHus, MPUMEPHON MPOrpaMMoil ydeOHO# auciu-
winHbl «MaTtematukay Juis npodeccrnoHalbHBIX 00pa30BaTeNbHBIX OpPraHMU3aIli, PEKOMEH]I0-
BaHHOW DepepanbHBIM TOCYIAPCTBCHHBIM OFOJDKETHBIM O0Pa30BATEIbHBIM YUPESIKICHUEM J0-
MOJIHUTEIIBHOTO TpodeccCoHanbHOro oOpa3oBaHus «HCTUTYT pa3BUTHS MPO(PECCHOHATBHOTO

obpazoBanus» (IIpotokon Ne 14 ot «30» Hos1Ops 2022 1).

Opraausaims pa3padoTYnK:

['ocymapcTBeHHOE O1OKETHOE TIPOdecCHOHATBHOE 00pa30oBaTeIbHOE YUpEXKIeHHEe MOCKOBCKOM
obnactu «CeprueBo-Ilocanckuii KoIemHK»»

ABTOp-pa3paboOTUHK:
Jlebenena JInana BaxaeBHa - npenogaBatens [ BITOY MO «CeprueBo-Ilocanckuit kKomnemk»
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1. OBIIAS XAPAKTEPUCTHKA PABOYEH ITPOI'PAMMBI OBIIEOBPA3OBA-
TEJBbHOU JUCIHUIIJINHBI «MaTtemaTtuka»

1.1. MecTo IMCHUNJIMHBI B CTPYKTYpPe NpodeccuoHaIbHOIi 00pa3oBaTeIbHOI MPo-
rpammsbl CI1O:

OOmieoOpa3oBarenbHas TUCHHMILIMHA «MaTemMaTuka» SBIIeTCS 0053aTeNbHON YaCThIO
0011e00pa3oBaTeIpHOrO IUKIa 00pa3oBaTenbHOM mporpaMmbl B cooTBeTcTBUU ¢ PI'OC 10 cre-
nuanbHOCTH 43.02.17 TexHOoIoTUsI HHIAYCTPUH KPACOTHI.

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. Heab aucuuniuHbl

Conepkanre mporpamMmbl  00IIe00pa30BaTENbHON  TUCHUIUIMHBL  «MareMaTuka
HaIpaBJIEHO Ha JOCTHKEHHUE PE3yJIbTAaTOB €€ U3YUeHHs B COOTBETCTBUM C TpeboBanusimu OI'OC
COO c¢ yuerom npodeccronanbHoi Hanpariennoctn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3y/abTaTbl OCBOCHHSI 001Ie00pa30BaTeIbHON IMCUUILIMHBI B
coorBercTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oco6oe 3HaueHNe TUCHMILUIMHA UMEET MpU (OPMHUPOBAHUH U PAa3BUTUH OOIIUX KOMIICTCH-
uuii (OK) u npodeccronanpubix karenanuii (I1K)



O01mme KOMIIETEHIINHT

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Bwibupats croco-
Obl pelieHus 3agad Ipo-
deccroHaNbHONW  JCSITEINb-
HOCTH TPUMEHHUTEIBHO

K pa3jIM4YHbIM KOHTEKCTaM

B yactu TpyZI0BOro BOCIIUTAHHUS:

- TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH Mac-
TEPCTBa, TPYAOTIOOHE;

- TOTOBHOCTh K aKTHBHOHW JIEATEIHHOCTH TEXHOJO-
TMYECKON W COLIMAJIbHOW HAIPaBJICHHOCTH, CIIO-
COOHOCTh HMHHIIMHUPOBATDH, IJIAHHUPOBATH M CaMO-
CTOSATEIBHO BBIOIHATH TAKYIO IESTEIbHOCTD;

- UHTEpeC K pa3nuyHbiM cdepam mpodeccuoHab-
HOM NI TENIbHOCTH,

OBnaneHve yHUBEpCaIbHbIMU Y4€OHBIMU MO3HABA-
TEHHBIMU JCHCTBHSIMH:

a) 0a30BbIC JJOTUYECKHE JICUCTBUS:

- CaMOCTOSITEIBHO (OPMYJIUPOBATh U AKTyaJTH3H-
poBatk po0IeMy, paccMaTpUBaTh €€ BCECTOPOHHE;
- yCTaHaBJIMBaTh CYIIECTBEHHBIA MPU3HAK WIH OC-
HOBaHMS JJI CpaBHEHUS, Kiaccudukamu u 0000-
[ICHUS;

- OMpEAeNATh LeH ACSITeNbHOCTH, 33/1aBaTh Mapa-
METPBI M KPUTEPHH UX JIOCTHKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYUS B
paccMaTpUBAEMBIX SBJICHUSIX;

- BHOCHTH KOPPEKTHUBHI B JCSATCILHOCTD, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB IEJISIM, OLICHUBATH PUC-
KU TIOCIIEJICTBU JIeATEIHHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIUICHUE TPU PEIICHUU
YKU3HEHHBIX TIPo0IieM

-BJIaIETh METO/IaMU J1I0Ka3aTeJIbCTB, AITOPUTMAMU PELLICHUS
3a1a4; yMmeHue (opMyIHpPOBATh ONMpPEACIICHUS, aKCHOMBI U
TEOPEMbI, IPUMEHSTh UX, MPOBOJHUTDH JOKa3aTeIbHBIE pac-
CYXKJIEHUS B XOJI€ pEeIICHUs 3a/1a4;

- YMETh ONEPUPOBATh MOHATHUSAMHU: CTEICHb 4YHCIA, JIOTa-
pudM yKcia; yMEHUE BBIIOJIHATH BBIUMCIEHUE 3HAYCHUN U
npeoOpa30BaHus BBIPAKEHUH CO CTENEHAMU M Jiorapudma-
MM, IpeoOpa3oBaHusl APOOHO-PALIIOHAIBHBIX BBIPAXKEHUN;

- yMEeThb ONEpUPOBaTh MOHATUSAMU: pallMOHAJIbHBIE, Uppa-
[IMOHAJIbHBIE, TOKa3aTesIbHbIe, CTEIEHHbIE, Jorapudmuye-
CKHE, TPUTOHOMETPUYECKNE YPaBHEHUSI U HEPABEHCTBA, UX
CHCTEMBI;

- YMETh OIEePHPOBATH MOHATHAMHE: (DYHKIIHS, HEMpPEPhIBHAS
(GyHKIUS, MPOU3BOJHAS, IEPBOOOpa3Hasi, ONpeaAeIeHHBIN
UHTErpajl; YMEHHE HaXOAUTh MPOU3BOIHBIE HJIEMEHTAPHBIX
(GyHKIMH, UCHONB3Yys CIpPAaBOYHBbIE MaTepUalbl, HCCIENO0-
BaTh B MPOCTEHIINX cily4yasX (YHKIUHA HA MOHOTOHHOCTD,
HaXOJUTh HaNOOJIbIINE U HAUMEHBIINE 3HaYeHUs QYHKINH;
CTPOHUTH TPapUKH MHOTOUWICHOB C WCIOJIH30BAHUEM alllia-
paTra MaTeMaTHYeCKOTO aHajK3a; MPUMEHSITh TPOU3BOIHYIO
NpH pelIeHNH 3a1a4 Ha JBIDKEHHE, pelIaTh MPaKTHKO-
OPUEHTHPOBAHHBIE 33/1a4M HA HAHOOJBIINE W HAaUMEHBIITNE
3HAa4YeHHUs1, Ha HaXOXKJCHUE MYTH, CKOPOCTU M YCKOPEHHUS;

- YMETb ONEpUPOBATh MOHATUAMU: pallMOHATIbHAS (DYHKIIHS,
nokaszatenbHas (QyHKIMs, cTerneHHass (QyHKIMs, Jorapud-
Mudeckass (YHKIMS, TPUTOHOMETpUYeckne (YyHKIMH, 00-
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O01mme KOMIIETEHIINHT

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BJIQJICTh HABBIKAMU Y4eOHO-UCCIIeIOBATEILCKON 1
MPOEKTHOM JEeATEIbHOCTH, HABBIKAMH DPa3pPEIICHIUS
npo0Jem;

- BBISIBJISITh MPUIMHHO-CIICJICTBEHHBIC CBSI3M U aK-
Tyallu3upOBaTh 3aJady, BBIIBUraTh THIOTE3Yy €€
pellleHus, HaXOUTh apTYMEHTHI 7Sl JOKa3aTeNbCT-
Ba CBOUX YTBEPXKICHH, 3a7aBaTh MapameTpbl U
KPUTEPHUU PEILICHHS;

- QHAJIM3UPOBATH MOJTYYCHHBIE B XOJIE PEIICHUs 3a-
Ja49d Pe3yJIbTaThl, KPUTHUECKH OICHUBATH MX JOC-
TOBEPHOCTbH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIIOBUSX;

-- YMETh MEPEHOCUTH 3HAHUS B MMO3HABATEIBHYIO U
MPAKTHYECKYIO 00JaCTH KUZHEICATEIbHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MpeJ-
METHBIX 00JIaCTECH;

- BBIBUTATh HOBBIE HJEHU, MpeaaraTh OpUruHallb-
HBIC TTOJIXOJIbI U PEIICHUS;

M CIIOCOOHOCTH MX MCIIOJIb30BAHHUS B ITO3HABATEIIb-
HOM Y COLMAJIBHOM MPAKTUKE

paTtHble (QYHKINHU; YyMEHHE CTPOUTH IpaduKu H3Yy4EeHHBIX
(GyHKIMH, UCTIONB30BaTh TpaQUKU MPH W3YUYEHUH IPOIEC-
COB M 3aBUCHMOCTEH, MIPH PEIICHUH 3aJa4d U3 APYrux y4eo-
HBIX TPEIMETOB M 3a7ad U3 peabHOW XU3HH; BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

- YMETh pemaTh TEKCTOBBIC 33/1a4d pa3HBIX THIIOB (B TOM
YHCIIe Ha TPOLEHTHI, IOJM U YacTH, HA JBIDKEHUE, PadoTy,
CTOMMOCTh TOBAapOB M YCIYT, HaJlOTH, 3a/1a4d M3 00JacTH
YIIPaBJICHUS JIUYHBIMUA U CEMEHHBIMU (DUHAHCAMU); COCTaB-
JSTh BBIPOKCHMS, YPaBHEHHsI, HEPABCHCTBA M MX CHUCTEMBI
10 YCJIOBHIO 33/1a4H, UCCIIEIOBATH MOJIyYCHHOE PEIICHHUE U
OLIEHUBATh MPABJIONIOT0OHOCTD PE3YIIbTATOB;

- YMETh OINEpPHPOBATH TOHATHIMHU: cpenHee apudMeTHde-
CKO€, MeaHWaHa, HauOoJblllee W HAWUMEHbIIEEe 3HAUCHUS,
pa3max, AMCIIepcusi, CTaHJApTHOE OTKJIOHEHHE YHCIIOBOTO
HaOopa; yMeHMe HM3BJIEKaTb, MHTEPIPETUPOBATh WH(pOpPMa-
U0, MIPEJCTABICHHYIO B TabJMIax, HAa JuarpaMmax, rpa-
¢uKax, OTpa)kalIIlyl0 CBONHCTBA pPEalbHbIX IPOLECCOB U
SIBIICHHI; TIPEJICTABIATh WH(OPMAIHIO C TIOMOIIBIO TaOJIUI]
W JAMarpamMM; MCCIEI0BaTh CTATUCTHYECKUE JTaHHBIE, B TOM
qrciie ¢ MPUMEHEHUEM TpadUIecKuX METOJIOB M AJIEKTPOH-
HBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATUAMU: CITy4YalHBINA OMBIT U CIIY-
YaifHOe COOBITHE, BEPOSTHOCTh CIYyYaHOTO COOBITHS; yMe-
HUE BBIYHMCIATH BEPOSITHOCTh C HCIOJIb30BAHUEM Tpaduue-
CKUX METOJIOB; IPUMEHSTH (POPMYJIBI CIIOKEHHSI 1 YMHOXKe-
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O01mme KOMIIETEHIINHT

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

HUSI BEPOSTHOCTEW, KOMOWHATOPHBIC (akThl U (HOPMYIIBI
npu pClICHUU 3a/ad; OLCHUBATH BCPOATHOCTU PCAJIBbHBIX
COOBITHI; 3HAKOMCTBO CO CIY4YallHBIMU BEJIMYMHAMH; yMe-
HUE TPUBOAUTH IMPHUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX
YUCCII B IPUPOJHBIX U O6HI€CTB€HHI>IX SIBJICHUAX

- yMETh ONEPUPOBATh MOHATHUSAMH: TOYKA, MpsMasi, IIIOC-
KOCTb, IPOCTPAHCTBO, JIBYTPAHHBIA YTOJI, CKPEUIHBAOIIIC-
Csl IpSIMbIE, MApaJUICIbHOCTD M MEPICHIUKYIISIPHOCTD IPsi-
MBIX M IUIOCKOCTEH, Yroj MEXKAY HPSIMBIMH, YOI MEXIY
NPSMOM U TUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMH, pac-
CTOAHUEC OT TOYKH OO IJIIOCKOCTH, PACCTOAHHUEC MCXKAY IpPsi-
MBIMH, PaCCTOAHUC MCKAY IMJIOCKOCTAMU, YMCHUC HCIIOJIb-
30BaTh MpU PCIICHHUU 3aa4 U3YUYCHHBIC q)aKTI)I U TCOPCMBI
IIaHUMETPUH,; YMCHUC OLICHUBATHL Pa3MCPhI 00BEKTOB OK-
pYXKaroIiero Mupa;

- YMETh OTMEepPUPOBATH MOHATUSMU: MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHHKa, KyO, Mmapajiefenunesa, npu3Ma, nupamu-
na, purypa M MOBEPXHOCTH BpAIICHHS, LUIUHIAP, KOHYC,
map, cdepa, cedeHHus] GUIypbl BpallleHus, IUIOCKOCTh, Ka-
carommasicsi cepbl, MIITHHIPA, KOHYCA, TUIOMIAlh TOBEPXHO-
CTM IIHpAMUIBI, MPU3MBI, KOHyCa, LWIMHIpa, IUIOIAAb
cheprl, 00beM KyOa, MPSIMOYTOJIBHOTO Tapaijiesienunea,
MUpaMHIbI, TPU3MBI, UWIHHIAPA, KOHyca, IIapa; YMEHHE
M300pakaTh MHOTOTPAHHUKH M TIOBEPXHOCTH BpAIIEHUS, UX
CEUEHUs OT PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U

QJICKTPOHHBIX CPCACTB; YMCHUC PACIIO3HABATH CUMMCTPHIO
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O01mme KOMIIETEHIINHT

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

B NPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IIPABWIILHBIE MHO-
TOIPaHHUKY;

YMETb OIEPUPOBAThH MOHATUSAMU: IBUKEHUE B IIPOCTPAHCT-
Be, MOJI00HBIE (PUTYPBI B MPOCTPAHCTBE; HCIIOJIB30BATh OT-
HOIIICHHE TUJIOMIAIeH TTOBEPXHOCTEH U 0OBEMOB MOJOOHBIX
¢buryp npu perieHuu 3aaad;

- YMeTh BBIYUCIIATH I'€OMETPUYECKUE BEIMYUHBI (AJIUHA,
yToJ1, IJI0IIa/(b, 00BEM, IIOIIA/b TOBEPXHOCTH ), UCIIOJIb3YS
U3y4eHHbIE (POPMYJIIBI U METO/IBI;

- YMETb OIIEpPUPOBATH MOHATUAMU: IPSIMOYTOJIbBHAs CUCTEMA
KOOpAMHAT, KOOPJAUHAThl TOUKU, BEKTOpP, KOOPAUHATHI BEK-
TOpa, CKaJsIPHOE IPOU3BEJIEHUE, YroJl MEXAY BEKTOpamH,
CyMMa BEKTOpOB, IIPOU3BEACHNUE BEKTOpA Ha YUCIIO; HAXO-
JUTh C TIOMOUIbIO M3YYEHHBIX (OpMYJ KOOPAMHATHI cepe-
JMHBI OTPE3Ka, PACCTOSTHUE MEKIY ABYMsI TOUKaMHU;

-yMETb BBIOMpATh MOAXOASAIINI MU3y4eHHBIH METO Ul pe-
IIEHUs 3ajJlayd, paclo3HaBaThb MareMaThyeckue (axTbl U
MaTeMaTHYeCKUEe MOJETH B NMPHUPOJIHBIX U OOILIECTBEHHBIX
SIBIIGHUSAX, B UCKYCCTBE; YMEHUE MPHUBOJIUTH NMPUMEPHI Ma-
TEMaTUYECKUX OTKPBITUM POCCUNWCKOW M MUPOBOW MaTema-
TUYECKON HAyKH

OK 02. Ucnonwn3oBath co-
BPEMEHHBIE CpEJICTBA TO-
MCKa, aHaIN3a U UHTEpIpe-
Taruu UHPOpPMAIUHU, U UH-
dbopMaMOHHbIE TEXHOJIO-

B o0nactu ieHHOCTH HAYYHOTO MTO3HAHMS:

-c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCT-
BYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKu
U OOIIECTBEHHOM NMPaKTHKH, OCHOBAaHHOI'O Ha Jlua-
Jore KyJbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBO-

- YMETb ONEpUPOBATh MOHATHAMU: pallMOHATIbHASA (DYHKIIHS,
nokaszaTenbHast (pyHKIMs, cTerneHHass (QyHKIUs, Jorapud-
Mudeckass (YHKIMS, TPUTOHOMETpUUYeckue (QyHKIUH, 00-
paTtHble (YHKIMH; YMEHHE CTPOHMTH TI'papUKH H3YYEHHBIX
(GbyHKIUH, UCMONb30BaTh IpadUKU MPU MU3YYEHUH MpoIiec-
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O01mme KOMIIETEHIINHT

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

MU JUIS BBIOJHEHUS 3a-
nad  mpodecCHOoHaATbHON
JCSITeIIbHOCTH

€ro MeCTa B MOJIUKYJIbTYPHOM MUDE;

- COBEPILICHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKOM
KYJIbTYpbl KaK CpPEJICTBA B3aUMOJICUCTBUS MEXKIY
JIOJIbMH U TTIO3HAHUS MUDA;

- OCO3HAHUWE IICHHOCTH HAYYHOH JI€ATEeIbHOCTH, T'O-
TOBHOCTbH OCYLIECTBJISITh MIPOEKTHYIO U UCCJEI0Ba-
TEJIbCKYI0 JEATENbHOCTh HWHIUBUIYAIBHO M B
rpyIIe.

OBnaneHve yHUBEpCaIbHbIMU Y4€OHBIMU TO3HABA-
TEJIbHBIMU JACHCTBUAMMU:

B) pabota ¢ napopmarmei:

- BJIAJICTh HABBIKAMH IIOYYCHHS HWHPOPMAIMH H3
HMCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSITEIIBHO OCY-
HIECTBIIATH TIOWCK, aHAJIN3, CUCTEMAaTH3allUI0 U WH-
TeprpeTanuo HHpoOpMauu pa3IUYHBIX BUIOB U
dbopM TpencTaBIeHNUS;

- CO3/1aBaTh TEKCTHI B Pa3IUYHBIX opMaTax C yde-
TOM Ha3HA4YeHUsS MH(POpPMALMK U LENEBON ayIquTo-
puH, BBIOMpas ONTHUMabHYIO (OpMYy MpeAcTaBIie-
HUS U BU3yaJIM3alluu;

- OIICHWBATh JOCTOBEPHOCTH, JETUTUMHOCTH WH-
dbopmariu, €€ COOTBETCTBUE MPABOBBIM U MOpaJlb-
HO-3TUYECKUM HOpMaM;

- UCIONB30BaTh CpeACTBa HWH(GOPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJOTUIA B PEIICHUH KOT-
HUTUBHBIX, KOMMYHUKATUBHBIX WU OpPraHU3AIMOH-

COB M 3aBUCHMOCTEH, IIPU PELICHUH 3a1a4 U3 APYrux ydeo-
HBIX MPEAMETOB U 33/Jay U3 peajbHOW JKU3HM; BBIPAXKATh
(bopMyrIaMu 3aBUCUMOCTH MEX]y BETHUYNHAMU;

- YMETb ONIEpUPOBATH IMOHATHSAMH: TOXKIECTBO, TOXKIECT-
BEHHOE Npeo0pa3oBaHue, YpaBHEHUE, HEPABEHCTBO, CHCTE-
Ma YpaBHEHMM M HEPAaBEHCTB, PABHOCWJIBHOCTh YPaBHEHMI,
HEPAaBEHCTB U CHUCTEM, PALMOHAJIBHBIE, WUPPALMOHAJIBHBIC,
IIOKa3aTesIbHbIe, CTENEeHHbIE, JOrapupMUUECKUE, TPUTOHO-
METPUYECKUE YPAaBHEHMS, HEPABEHCTBA U CUCTEMBI; YMETh
peliaTh ypaBHEHUS, HEPABEHCTBA M CHCTEMBI C IIOMOIIBIO
pa3IUYHbIX MPUEMOB; pelIaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IapaMEeTPOM; MPUMEHSTh ypaBHEHUs, HEPABEH-
CTBa, UX CHCTEMBI JJI PEIICHUs MaTeMaTU4YeCKUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTe HayKu U peanbHON KU3HU;

- yMeTb CBOOOJHO ONEpUpPOBaTh MOHATUAMU: JBU)KEHUE,
NapaJuleIbHBId NIEPEHOC, CUMMETpPUS Ha IIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, NpeoOpazoBaHHE [MOA0OUS, IIO-
NOoOHBIE (GUTYPBI; YMETh paclio3HaBaTh paBHbIE U OJOOHBIE
¢Gurypsl, B TOM 4HUCII€ B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMEThb HCII0JIb30BATh I'€OMETPUYECKUE OTHOIIEHHUS, Haxo-
JTUTh T€OMETPUYECKHE BEIUYMHBI (UIMHA, YTroJj, MJIOLadb,
0o0BbEM) IpU pelIeHuH 3a7ad U3 JPYTux y4eOHBIX Mpeame-
TOB U U3 pEAIbHOM JKU3HU




O01mme KOMIIETEHIINHT

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

HBIX 33J]a4 C COOJIIOJCHHEM TpeOOBaHUW 3PTOHO-
MUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI, pecyp-
cocOepekeHus, MPABOBBIX M OTHUYECKUX HOPM,
HOPM UH(POPMAITMOHHOHN 0€30MaCHOCTH;

- BIIQJCTh HABBIKAMHU PACIIO3HABAHUS W 3alUTHI
uHpopmanuy, HWHPOPMAIMOHHONH 0e30MMacHOCTH
JUYHOCTH

OK 04.
B3aUMOJICVCTBOBATh U pa-
0oTaTh B KOJUIEKTUBE U

OddexTuBHO

KOMaHC

TOTOBHOCTb K CaMOpPa3BUTUIO, CAMOCTOATCIbHOCTHU
H CaMOOIIPCACIICHHUIO,

-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, IPOEKTHOM M COLHAIBHOMN
JIEATEIbHOCTH;

OBnazieHue yHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JECUCTBUSIMU.

0) coBMeCTHas IeITEIbHOCTD:

- MIOHUMaTh M HCIOJIb30BaTh IPEUMYILIECTBA KO-
MaHJAHON ¥ UHJIMBUYaIbHOU paboThI;

- IPUHUMATH L€ COBMECTHOMN AEATEIBHOCTH, Op-
TaHU30BbIBATh U KOOPAMHUPOBATH JACHCTBUS MO €€
JIOCTUKEHHIO: COCTaBIISITh IUIAH JIEUCTBUM, pacipe-
JENATh POJIA C YY€TOM MHEHHH y4aCTHHKOB 00CY-
KIATh Pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJMHHUPOBATH U BBHIMOIHITH PabOTY B YCIOBHU-
X pearbHOr0, BUPTYAIbHOTO U KOMOMHHPOBAHHO-
IO B3aUMOJICHCTBUS;

- YMETh ONEPUPOBATH MOHATUAMU: CITy4alHBIN OMBIT U CIIY-
YaifHOe COOBITHE, BEPOATHOCTH CIyYaHOTO COOBITHS,
YMETh BBIYUCIISATH BEPOSTHOCTH C MCIIOJIB30BaHUEM Tpadu-
YECKUX METOJIOB; MPUMEHATh (POPMYJIbl CIOKEHUS U YMHO-
KEHHSI BEpOSITHOCTEH, KOMOMHATOpPHBIE (DaKThl M POPMYJIBI
OpU PELIeHWU 337ay; OLEHHBATh BEPOSTHOCTH pPEaJbHBIX
COOBITHI; 3HAKOMCTBO CO CIy4YalHBIMU BEJIMYMHAMM; yMe-
HUE TPUBOJAUTH MPUMEpPHI MPOSBIECHUS 3aKOHA OOJBIIUX
qrcen B IPUPOJHBIX U OOIECTBEHHBIX SBICHUSX;

- YMETh CBOOOJHO ONEPUPOBATh MOHATHSIMU: CTENEHb C Iie-
JBIM TIOKa3aTeleM, KOPEHb HaTypaJlbHOM CTENEHH, CTETIEHb
C palMOHAJIBHBIM IIOKa3aTelieM, CTENEHb C JEHCTBUTEIb-
HBbIM (BEILLECTBEHHBIM) MOKa3aTesieM, Jorapudm 4ucia, cu-
HYC, KOCUHYC ¥ TAaHT€HC IPOU3BOJIBHOIO YHCJIA;

- YMETh CBOOOJIHO OMEpPUPOBATh MOHATUAMU: IpaduK QyHK-
Uy, oopaTHast GYHKLUSA, KOMIIO3UIUS (DYHKIUN, TUHEHHAs
¢GbyHKIMA, KBaapaTUyHas (QYHKIHS, cTereHHass (QyHKIMS ¢
LeIbIM MOKa3aTeleM, TPUroHOMeTpuueckue (QyHKUUHU, 00-
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O01mme KOMIIETEHIINHT

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

- OCYIIECTBISITh MO3UTUBHOE CTPATETHYECKOE I0-
BEJICHUEC B PA3IMYHBIX CHTYaIUsIX, NPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.
OBnaseHne  YHUBEPCAIBHBIMU  PETYISITHBHBIMU
JICUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX JOJEH
IIPU aHAJIK3€E PE3YNbTAaTOB JAEATEIbHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO APYTUX JHOJEH
Ha OIIHOKH;

- pa3BHBaTh CIIOCOOHOCTh MOHMMATH MHUP C ITO3H-

WU JPYTOro YeJIoBeKa

paTHble TPUTOHOMETpHUUYECKHE (DYHKIMM, IOKa3aTenbHas U
norapumuueckasi (YHKIHU; YMETh CTPOUTH Trpaduku
(GyHKUMH, BBINOJHATH MpeoOpazoBaHus TIpaduKoB (yHK-
LU

- YMETh HCIIOJIb30BaTh TpapuKu (QYHKIUH Ui H3ydCHUs
IPOILIECCOB M 3aBUCUMOCTEN MPH PEIICHUH 3a7a4 U3 JPyrux
y4eOHBIX NPEAMETOB U M3 pealbHOW >KU3HU; BBIpAXKaTb
(opMyIaMu 3aBUCUMOCTH MEX]ly BETUUUHAMU;

- CBOOOJIHO ONepUpOBaTh MOHATUSAMU: YETHOCTb (DYHKIUH,
HEePUOUYHOCTh (DYHKIMM, OTPAaHUYEHHOCTb (DYHKIUH, MO-
HOTOHHOCTH (DYHKILIMH, SKCTpEeMyM (YHKINH, HauOOJbIICe
¥ HauMEHbIIIee 3HAYCHUSI (PYHKIIUU HA MPOMEXKYTKE; YMETh
MIPOBOJIUTH HCCIIEI0BaHUE (PYHKIINY;

- YMETh HCIOJIb30BaTh CBOMCTBA M Tpaduku QyHKIUN IS
peleHus ypaBHEHUH, HEPABEHCTB U 33/a4 ¢ IapaMeTpaMu;
n300pakaTb Ha KOOPAMHATHOW IJIOCKOCTH MHOXKECTBA pe-
IIEHUI ypaBHEHUH, HEPAaBEHCTB U UX CHCTEM

[IK
[IPENIOCTaBIEHUE  BU3aXK-

HBIX YCITyT (10 BEIOOPY)

K 1.1.
OCYIIIECTBIISATH KOPPEKIUIO,
OKpamMBaHue OpoBed U

MogaenupoBars,

peCHUIL ¢ UCIOJIb30BAHUEM
PA3IMYHBIX TCXHUK.

3HATh:

METOJIbl MPOBE/IEHUSI HCCIEOBaHUM OMOJIOTH-
YECKOro Marepuana, IPOAYKTOB U CBHIpbsl KUBOT-
HOTO U PAcTUTEIHHOTO MPOUCXOXKACHUS C IIENIBIO
MpeynpexIeHNs BOSHUKHOBEHUS 00JIe3HEH;

YMETbh:

TOTOBUTH paboyme pacTBOPBI CPEICTB MPOBEIE-
HUSl BETEPUHAPHO-CAHUTAPHBIX MEPOIPHUITHH CO-
[JIACHO MHCTPYKLHMSM M HACTaBJICHUSAM C COOJIIO-

-yMETh pellaTh TEKCTOBbIE 3aJaud pPa3HbIX THUIIOB (B TOM
YyClie Ha MPOLEHTHI, TOJU U YacTH, Ha ABMXKEHUE, padoTy,
CTOMMOCTbh TOBapOB U YCIIYT, HAJIOTH, 3aJla4d U3 00JacTu
yIpaBJIeHUs TUYHBIMU U CEMEWHBIMU (PUHAHCAMU); COCTaB-
JATh BBIPAYKEHUs, YPABHEHMs, HEPABEHCTBA U UX CUCTEMBI
110 YCIIOBUIO 33Ja4d, UCCIEAO0BATh IOJyYCHHOE PEIICHUE U
OLIEHUBATh MIPABJIONO0OHOCTD PE3YIILTATOB;

-yMETb ONEPUPOBATH MOHATUAMU: TOXKIAECTBO, TOXKIECCTBEH-
HOe NpeoOpazoBaHUE, ypaBHEHHUE, HEPaBEHCTBO, CHCTEMa
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IIK 1.5 Pa3pabareiBath
KOHILIETIIINIO o0pa3za WHJIU-
BUJIyaJbHOTO CTHJISL 3aKa3-
YhuKa W KOJUICKIIUU 00pa-
30B.

JACHHUCM IIpaBHJI 0e30macHOCTH

yYpaBHEHHI U HEPABEHCTB, PABHOCWIIBHOCTh YPaBHEHHIA, He-
PAaBCHCTB U CUCTCM, PALIMOHAJIBHBIC, HPPAIUOHAJIBHBIC, I10-
Ka3arelbHble, CTeNICHHbIC, JJIorapu(MUIECKUE, TPUTOHOMET-
pu4ecKkue ypaBHEHUS, HEPABEHCTBA U CUCTEMBI, YMETH pe-
maTh YpaBHCHHA, HCPABCHCTBA M CHUCTCMbBI C IMOMOIIBIO
pa3JIMYHBIX MPHEMOB; PEIIaTh YpaBHCHHsS, HEPABEHCTBA U
CHCTEMBI C IapaMeTpoM; MPUMEHSITh YPaBHEHUS, HEPABEH-
CTBa, UX CHCTEMBI JUIS PEIICHUS MAaTeMaTHUECKUX 3a/1a4 W
3aJ1a4 U3 pa3iIMYHbIX 00JIaCTeH HAYKU M peallbHOU JKU3HU
-YMETh ONIEPUPOBATH MOHATUSAMU: MPSMOYTOJIbHAS CUCTEMA
KOOpAuHAaT, KOOpAUWHATBbI TOYKH, BEKTOP, KOOPAHWHATHI BCK-
TOpa, CKAJSIPHOE IMPOU3BEICHHE, Yol MEXKIY BEKTOPaMH,
CyMMa BEKTOpOB, NPOU3BENICHHE BEKTOpa HA YMCIIO; HaXO-
JIUTH C TIOMOIIBI0O M3YyYEHHBIX (POPMYINI KOOPIAUHATHI Cepe-
JUHBI OTPE3Ka, PACCTOSTHUE MEKIY ABYMsI TOUKAMU;

- YMETh OTMEepPUPOBATH MOHATUSMU: MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHMKa, Ky0, Mmapajienenunesa, npusMa, nupamu-
na, purypa u MOBEPXHOCTHh BpAIICHHS, LUIUHIAP, KOHYC,
map, cdepa, cedeHHus] GUIypbl BpallleHus, IUIOCKOCTh, Ka-
carommasicsi cepbl, MIITHHIPA, KOHYCA, TUIOMIAlh TOBEPXHO-
CTM IIHpAMUIBI, MPU3MBI, KOHyCa, LWIMHIpa, IUIOIAAb
cheprl, 00beM KyOa, MPSIMOYTOJBLHOTO Tapaljieienunesa,
MUpaMHIbI, TPU3MBI, HWIHHIPA, KOHyca, IIapa; yMEHHE
M300pakaTh MHOTOTPAHHUKH M TIOBEPXHOCTH BpAIIEHUS, UX
CEUEHUs OT PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U
JNEKTPOHHBIX CPEJICTB; YMEHHUE PACIO3HABATh CUMMETPHUIO
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B NIPOCTPAHCTBE; YMEHHUE PACIIO3HABaTh IPAaBUIIbHBIE MHO-
TOrpaHHMKH;

YMETh ONEPUPOBATh MOHATHUAMU: pallOHAIbHAS (DYHKIHS,
nokaszatenbHast (DyHKIHS, cTerneHHas (QyHKIMs, Jorapud-
MHUYecKasi (yHKIHWs, TPUTOHOMETpUYeckne (yHKIHUH, 00-
paTHble (YHKLHHU; YMEHHME CTPOUTH Ipa(UKH H3yueHHBIX
(GyHKUMH, UCIIONB30BaTh IpadMKU MPU U3YYEHUU IpoLec-
COB M 3aBUCHUMOCTEH, IIPU PELICHUH 3aJa4 U3 APYrux ydeo-
HBIX TPEAMETOB M 3a/a4 M3 peajbHON >KU3HM; BBIpAXaTb
(bopMyIaMu 3aBUCUMOCTH MEX]ly BETMUNHAMU;

- YMETh ONEepUPOBATh MOHATHAMHU: TOXIECTBO, TOMKIECT-
BEHHOE IpeoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO, CUCTE-
Ma ypaBHEHUH M HEPABEHCTB, PABHOCHJIBHOCTb YPAaBHEHU,
HEPaBEHCTB W CHCTEM, PalMOHAJIBHBIC, WPpAIMOHAIBHBIE,
HOKa3aTesIbHbIe, CTENEeHHbIE, JOrapupMUUecKue, TPUTOHO-
METPUYECKUE YpaBHEHHs, HEPAaBEHCTBA M CUCTEMbI; YMEThb
pelaTth ypaBHEHMs, HEPAaBEHCTBA U CHCTEMBI C IOMOIIBIO
pa3JIMYHBIX MPUEMOB; PEIIaTh YpaBHEHMs, HEPABEHCTBA U
CHCTEMBI C IapaMeTpoM; MPUMEHSITh ypaBHEHUS, HEpaBEeH-
CTBA, UX CHCTEMBI JUIS PEIICHUS MaTeMaTHUECKUX 3a/1ad H
3a/1a4 U3 pa3IuYHbIX 00J1acTell HayKu U peanbHON KU3HU;
YMETh OTIEPUPOBATH TMOHSATHIMHE: CIIyYAHBIH OIBIT U CITy-
qailHOe COOBITHE, BEPOATHOCTh CIIy4aifHOrO COOBITHS,
YMETh BBIYUCIIATH BEPOSTHOCTH C MCIIOJIB30BaHUEM Tpadu-
YEeCKUX METOJI0B; IPUMEHSATH (POPMYJIbI CIOKEHUS U YMHO-
KEHHUs BEPOSTHOCTEH, KOMOMHATOPHBIE (akThl U (POPMYIIBI
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IIpU PELICHUH 3a7a4; OLEHHUBATh BEPOSATHOCTH PEaIbHBIX
COOBITHI; 3HAKOMCTBO CO CIY4YallHBIMU BEJIMYMHAMH; yMe-
HUE TPUBOAUTH IMPHUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
4KCell B IPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSIX.
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2. CTPYKTYPA U COJAEPX KAHHUE OBIIEOBPA3OBATEJIBHOM JUCIUILIN-

HbI

2.1. O0beM JUCHUILINHBI U BBl y4e0HOH padoThI

Buj yueOHoi1 padoThl

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 208
6 m.4. 8 (hopme npaxmu4eckol N0O20MoeKu

OcHoOBHOE cojiep:KaHue 196
BT. 4.:

TEOpeTUIeCKoe o0ydeHne 120
IIPAKTUYECKUE 3aHATUS 44
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHNE 32
(coaep:kaHue MPUKJIATHOTO MOIYJISA)

BT. U.:

TeopeTu4ecKoe o0ydyeHue -
PAKTUYECKHUE 3aHSITUS 32
NuauBuayaIbHbI NPOEKT (da/tem) Her
Koncyabranumn 8
IpomexxyTouHnasi arrecTainus (IK3aMeH) 4
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2.2. TemaTnveckuii IJIaH U CO/lep:KaHMe TMCHUILTUHBI « MaTemaTuka»

B Tom uncie

O0n- B popme dopmupye-
HaumenoBanmue paszaesioB | Coaepxxanue yueOHOro MaTepualia , JJadopaTopHbie M MPaKTHYECKHE 3a-
eM NpaKTu4e- Mble KoMIle-
U TeM HATHS .
4acoB | CKOI MOAro- TeHUHHU
TOBKH
1 2 3 4
Ocnosnoe cooeprcanue

Pa3nea 1. [ToBTOpeHne Kypca MATEMATHKH OCHOBHOI IIKOJIbI 18 4
Tema 1.1 Uens u 3amaum | Comeprkanue ydeOHOro Marepuania
MaTeMaTUKH Ipu ocBoe- | [lenpb u 3a1aun MaTeMaTUKK Mpyu ocBoeHuu crnenuanbHoct 43.02.17 TexHoio-
HUU CHELMaNbHOCTU. Yuc- | rusg uHaycTpun KpacoTsl bazoBbie 3HaHMS M YMEHUs [0 MaTeMaTuke B podec-
J1a ¥ BBIYHCIICHUS CHUOHAJILHOW U B MOBCEIHEBHOMN NIEATENBHOCTH. JlelicTBUS HAl MOTOKUTEIbHbI-

MU ¥ OTPHUIATEIbHBIMUA YHCIAMU, C OOBIKHOBEHHBIMH U JECATHUHBIMH JIPOOS-

MU. JIeHcTBUS cO cTeneHsIMH, (POPMYITBI COKPAIICHHOTO YMHOXCHHS

TeopeTnueckoe 3aHATHE 4
Tema 1.2 Tlpouentnsie | ComepikaHue y4eOHOTo MaTepuana OK 01,
BBIYMCIICHHA. YpaBHeHUS U | [IpocThie MpOIeHTHI, pa3HbIe CIIOCOOBI UX BBIYUCIICHUS. OK 04
HEpaBEHCTBA Jluneiinble, KBaApaTHbIC, APOOHO-TMHEHHBIC YPAaBHEHHUS U HEPABEHCTBA K 1.1

TeopeTnueckoe 3aHATHE 4

1.3.

BBIYUCIICHUA

Tema [IpoueHTHBIE

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

[IpocTeie M cloOXKHBIE NPOLEHTHI. [IpOIeHTHBIE BBIUUCIEHUS B MHpodeccHo-
HaJbHBIX 3aJa4ax

[TpakTHueckoe 3aHsATHE

I13.1 IlpocTsle mpoLeHTHI

I13.2 CnoxHble TPOLEHTBI

[13.3 IIporeHTHBIC BHIYUCICHUS
[13.4 [IporieHTHBIC BBIYNUCICHUS
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B ToM uncie

O0B- B (popme ®opmupye-
HanmenoBanmue pasnesioB | Coaep:xkaHue yueOHOro MaTepuasa , JadopaTtopHble 4 NPpaKTHYECKHE 3a-
eM NnpaKTuye- Mble KOMIIe-
U TeM HATHUS N
4acoB | CKOil MOAro- TEeHIUHU
TOBKH
1 2 3 4

Tema 1.4 Cogepxanue yaeOHOT0O MaTepuana
Pemtenne 3amau. Bxonnoii | Beraucnenus u npeobpa3zoBaHus. YpaBHEHHS W HEpaBeHCTBA. | eoMeTpus Ha
KOHTPOJIb MJIOCKOCTH

Teopernueckoe 3aHATHE 4

BxonHo#1 KOHTPOJIBb 2

I13.5 BxoaHO# KOHTPOJIb

I13.6 BxogHo#1 KOHTPOJIb
Paznen 2 Ilpsamble u mi10ckocTH B npocTpancTBe. KoopaAnHaThl M BEKTOPbI B MIPOCTPAHCTBE 22 3
Tema 2.1. OcuoBuble 10- | Comepikanue ydeOHOro MaTepuana
HaTus crepeomerpur. Pac- | [Ipenmer crepeomerpun. OCHOBHbIC TMOHSTHS (TOYKA, TpsSMasi, IUIOCKOCTD,
[IOJIOKEHHE  IPAMBIX M | mpocTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeomeTpuu. llepecekaromuecs, mna-
IJIOCKOCTEN pallyieNlbHbIe M CKPEIIUBAIONIUECS TPSAMbIE. YTOI MEXAYy HPSIMBIMU B MPO-

ctpanctBe. [leprnieHquKynspHOCTh NpsMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (HU-

TypBI

TeopeTnueckoe 3aHATHE 3
Tema 2.2. [TapamnensHocTh | ConepikaHue yaeOHOro MaTepuana OK 01
IpAMBIX, IpAMON M Iuloc- | [lapannenbHble mpsMas U iockocTh. Onpenenenue. [Ipusnak. CBoiicTBa. IK 1.1
KOCTH, IJIOCKOCTEN [TapannensHbie miockoctu. Onpenenenue. [Ipuznak. CBolicTaa.

Tetpasnp u ero snementsl. [lapannenenunen u ero snemeHThl. CBoICTBA MpO-

TUBOTIOJIOKHBIX TPaHEl M AuaroHayie napawienenunena. [Toctpoenue ocHOB-

HBIX CEYEHUU

Teopernueckoe 3aHsITHE 2

[IpakTuyeckoe 3aHsTHE 2

[13.7 ITapamienpHOCTb MPSIMBIX, IPAMOM U IIIOCKOCTH, MIIOCKOCTEN
I13.8 IlocTpoeHne OCHOBHBIX CeYEHUM
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B ToM uncie

O0B- B (popme ®opmupye-
HaumenoBanue pasgenioB | Coaep:kanue yueOHOro MaTepuaJja , JabopaTopHble M NPAKTHYECKHE 3a-
eM npaKkTuye- Mble KOMIIe-
U TeM HATHUSA .
YacoB | CKOM MOAro- TeHIIUHN
TOBKH
1 2 3 4

Tema 2.3. Tlepnenauky- | Conepkanue yaeOHOTO MaTepuaa
JIApHOCTh HpsAMBIX, Mpsd- | [lepnennukynspHeie npsmele. [lapamnenbHble npsMble, TEPIEHAUKYISIPHbIE K
MO U TUIOCKOCTH, IUIOCKO- | IIOCKOCTH. [IpHu3HaK nepuneHauKyIsSpHOCTH IPSAMON M INIOCKOCTU
creit Teopernueckoe 3aHsITHE 2
Tema 2.4. [lepnennukynsp | Conepxkanue ydeOHOro Marepuaa
n HakinonHas. Teopema o | Ilepnenaukynsp v HakjaoHHasd. TeopeMa o Tpex HepHEHAUKYJsApax. YTroi mMe-
Tpex MepHeHuKyIIpax Ky NMPSMOM U IJIOCKOCTBIO. YTOJ MEXAY IJIOCKOCTSAMU. [lepnenaukyinspHbie

IJIOCKOCTH. PaccTosiHuS B IPOCTpaHCTBE

Teopernueckoe 3aHsITHE 2
Tema 2.5. Koopmunarel u | Conepskanue ydeOHOTO MaTepuaa
BEKTOPEI B IPOCTpaHCTBE | [lekapToBbl KOOpJIMHATHI B IpocTpaHCTBe. BekTopsl B mpoctpaHcTBe. Croxe-

HUE€ U BEIYUTAaHUE BEKTOPOB.

YMHOKeHHE BekTopa Ha 4ucio. CkansgpHoe IpousBeneHue BeKTopoB. [Ipo-

CTEUIIINE 3a]1a4¥ B KOOPIMHATAX

Teopernueckoe 3aHATHE 2

[IpakTuueckoe 3anstue 2

I13.9 JInnelinble onepanuy HaJl BEKTOPaMH

[13.10 Henuneiinble onepanuu HaJl BEKTOpaMu
Tema 2.6. Ilpambie u | Ilpogheccuonansno-opuenmuposannoe cooepiicanue
IUIOCKOCTH B IpaKkTH4e- | B3anMHOE pacnosiokeHue NpsMbIX B pocTpaHcTBe. [lapamnenbHoCcTh npsamMoit
CKHX 3a/1a4ax U IUIOCKOCTH, MapajyiebHOCTh IUIOCKOCTEH, MEPHEeHIUKYISIPHOCTh II0CKO-

creil. PacniosnokeHne npsiMbIX U IMJIOCKOCTEN B IPUPOJE.

[IpakTrueckoe 3aHsiTHE 3 3

I13.11 B3auMHOe pacronokeHue MpsMbIX B MPOCTPAHCTBE

[13.12 TNapannensHOCTh MPSIMON M TUIOCKOCTH, MAapaUIeTbHOCTh U TEPIIECHIH-
KYJSIPHOCTb IUTIOCKOCTEN

[13.13 Pacnionoxenne NpsiMbIX U MIIOCKOCTEH B IPUPOJIE.
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B ToM uncie

O0B- B (popme ®opmupye-
HaumenoBanue pasgenioB | Coaep:kanue yueOHOro MaTepuaJja , JabopaTopHble M NPAKTHYECKHE 3a-
eM NpaKTu4e- Mble KOMIIe-
U TeM HATHUS N
YacoB | CKOM MOAro- TeHUHMH
TOBKH
1 2 3 4

Tema 2.7 Pemenue 3amau. | Conmepkanue yaeOHOTO MaTepuaia
IIpsiMble M IIIOCKOCTH, KO- | PacmonoxeHue mpsIMBIX U IJIOCKOCTEH B MPOCTpaHCTBE. [leprneHuKyIsIpHOCTD
OpAWHATEL M BEKTOPBHI B | U NapaluIeIbHOCTh MPSAMBIX U IUIOCKOCTEH. JlekapToBbl KOOpAMHATHI B IpO-
IIPOCTPAHCTBE cTpancTBe. BekTophl B mpocTpancTse. CiloKeHHE U BHIYMTAHUE BEKTOPOB. Y M-

HOKEHHUE BeKTopa Ha uncio. KoopanHatel BeKTOpa

[TpakTrdeckoe 3aHsATHE 4

[13.14 PacrnionoxeHue npsMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.

I13.15. JlekapToBBI KOOPAMHATHI B IPOCTPAHCTBE.

[13.16 BekTopsl B npoctpaHcTBe. Cli0’KeHNE U BBIYMUTAHUE BEKTOPOB

[13.17 YMHOxkeHue BekTopa Ha unciio. KoopauHaTel BEKTOpa
Pa3nea 3. OcHoBbl TpuronomMerpun. Tpuronomerpuyeckue GyHKIUH 20 0
Tema 3.1 Copepxanue yaueOHOTO MaTepuana
Tpuronomerpuueckue Panuannas mepa yria. IIoBopoT Toukn BOKpYr Hayajia KOOpJAUHAT.
(GyHKIMM TPOM3BOJBHOrO | OnpeneneHne CUHyca, KOCHHYCA, TAHT€HCa M KOTaHTeHca. 3HAKU CHHYCa, KO-
yria, yucnia CHUHYCa, TAHI'€HCAa U KOTaHI€HCa MO YEeTBEPTSIM. 3aBUCUMOCTh MEXK/1Yy CUHYCOM,

KOCHHYCOM, TAHT€HCOM M KOTAaH[€HCOM OJIHOTO U TOTO K€ yIJia OK 01

Teopernueckoe 3aHsTHE 3 OK 0 2’
Tema 3.2 OcHoBHble TpH- | ComepikaHue yueOHOTro MaTepuana OK 0 4’
TOHOMETPUYECKHE TOXKIe- | Tpuronomerpuyeckre ToxaectBa. [IpeobpazoBaHMs MPOCTEHIIMX TPUTOHO- ’
CTBa METPUUYECKUX BbIpakeHN. CHHYC, KOCUHYC, TAHT€HC M KOTAHT'€HC

YIJIOB 0L ¥ — O

TeopeTnueckoe 3aHITHE 3

[pakTHueckoe 3aHsATHE 1

[13.18 OcHOBHBIE TPUTOHOMETPUUECKHE TOKIECTBA
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B ToM uncie

O0B- B (popme ®opmupye-
HaumenoBanue pasgenioB | Coaep:kanue yueOHOro MaTepuaJja , JabopaTopHble M NPAKTHYECKHE 3a-
eM NpaKTu4e- Mble KOMIIe-
U TeM HATHUS N
YacoB | CKOM MOAro- TeHUHMH
TOBKH
1 2 3 4

Tema 3.3 Cogepxanue yaeOHOT0O MaTepuana
Tpuronomerpuyeckue OO6nacTp ompeneneHuss 1 MHOKECTBO 3HAYEHUH TPUTOHOMETPUYECKUX (DYHK-
GbyHKIMM, UX CBOWCTBA U | muid. YETHOCTH, HEYETHOCTD, MEPUOJINYHOCTh TPUTOHOMETPUIECCKUX (DYHKITHIA.
rpaduKu CgoiicTBa u rpaduku QyHKIMIA y = COS X, y = sin X, y =tg X, y = ctg X.

Cxatue u pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIHIA.

[TpeoOpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA

Teopetnueckoe 3aHATHE 3

[IpakTrueckoe 3aHsATHE 1

I13.19. IIpeo6pa3zoBanue rpaduKOB TPUTOHOMETPHUUECKUX (HYHKIIHIA
Tema 3.4 O6parusie Tpu- | Comepkanue ydeOHOTO MaTepuaa
roHoMeTpuyeckue  QyHk- | OOparHbie TpUroHomerpuieckue Gynkipn. MUx cBoiictBa u rpaduku.
ouun Teopernueckoe 3aHsATHE 2
Tema 3.5 Tpuronomerpu- | Conmeprkanue yaeOHOro MaTepuana
YEeCKHE YPaBHEHHs U HEpa- | YpaBHEHHUE COS X = a. YpaBHEHHME Sin X = a. YpaBHEHHUE tg X = a, ctg X = a.
BEHCTBA Penienne TpUrOHOMETPUYECKUX YpPaBHEHHH OCHOBHBIX THIIOB: IPOCTEMILINE

TPUTOHOMETPUYECKUE YpPAaBHEHUS, CBOJAIIMECS K KBAJpPaTHBIM., pelIacMble

pa3’IoKEHUEM Ha MHOMKUTENH, ogHOponHsble. [Ipocrelimme TpuroHomeTpuye-

CKHE€ HEPABEHCTBA

TeopeTnueckoe 3aHITHE 3

[TpakTHYECKOE 3aHSITHE 2

I13.20 TpuroHOMeTpUYECKNE YPAaBHEHUS
I13.21 TpuroHoMeTpu4eCKre HEPaBEHCTBA
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B ToM uncie

O0B- B (popme ®opmupye-
HaumenoBanue pasgenioB | Coaep:kanue yueOHOro MaTepuaJja , JabopaTopHble M NPAKTHYECKHE 3a-
eM NpaKTu4e- Mble KOMIIe-
U TeM HATHUSA .
YacoB | CKOM MOAro- TeHUHMH
TOBKH
1 2 3 4
Tema 3.6 Pemenne 3amau. | Copepikanue yueOHOTO MaTepuana
OcHoBbl Tpuronomerpud. | [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKECHHIA.
TpuroHomMeTpHyecKue Pemenne TpuroHoMeTpUYECKUX YpaBHEHHUI U HEPABEHCTB B TOM 4YMCIIE C HC-
yHKLIK MOJIb30BaHHUEM CBOMCTB (PYHKIIUN
[TpakTHueckoe 3aHsATHE 2
I13.22 [IpeoOpa3oBaHue TPUTOHOMETPUUYECKHUX BBIPAKCHHI
[13.23 PenieHre TPUrOHOMETPUUECKUX YPAaBHEHU U HEPABEHCTB
Pa3nen 4. [IpousBoagnas u nepsoodpa3Hasi pyHkuuu 48 6
Tema 4.1 Ilouarue npous- | Conepkanue ydeOHOro Matepuana
BonHOW. @opMyiel U mnpa- | [Ipupamenue aprymenta. [lpupamenne GyHkiun. 3agaqu, TPUBOASIIINE K T10-
BUIa U depeHupoBanys | HATHIO TPOM3BOAHOW. OmnpeseneHue MPOU3BOJHON. AJITOPUTM  OTBICKAHUS
npousBogHON. Popmynsl auddepennmpoanus. [Ipasuna auddepenuupona-
HUs
Teopernueckoe 3aHATHE 4
[TpakTHueckoe 3aHsATHE 2 OK 01,
[13.24 TIpousBoanast OK 04
I13.25. [paBuna quddepeHiupoBanus ’
IIK 1.1
Tema 4.2 Tlonstue o He- | ComeprkaHue ydeOHOro MaTepuana
NPEPEIBHOCTH  GYHKUMA. | Tonsrne HenpepbiBHOM (yHkunu. CpoiicTBa HempepblBHOW (GyHKIMU. CBs3b
Mero MHTEpBAIIOB MEX1y HEeMPephIBHOCTHIO U U depeHIpyeMocThio GYHKIIUN B TOUKE. AJro-
PHUTM pELICHNs HEPABEHCTB METOI0M MHTEPBAJIOB
Teopernueckoe 3aHsITHE 5
[pakTHueckoe 3aHsATHE 1

[13.26 MeTo1 UHTEpBaJIOB
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B ToM uncie

O0B- B (popme ®opmupye-
HaumenoBanue pasgenioB | Coaep:kanue yueOHOro MaTepuaJja , JabopaTopHble M NPAKTHYECKHE 3a-
eM NpaKTu4e- Mble KOMIIe-
U TeM HATHUS N
YacoB | CKOM MOAro- TeHUHMH
TOBKH
1 2 3 4

Tema 4.3 T'eomerpuueckuii | Conepkanue y4eOHOTO MaTepuaia
U (usnudgeckuil  cMmbIca | ['eOMeTpHUYSCKHI CMBICI MPOU3BOIHON QYHKIIUHM — YTIIOBOU KO3 QHUIIUCHT Ka-
IPOU3BOHOM caTelbHOM K rpaduky QyHKIMM B TOYKE. YpaBHEHUE KacaTeIbHOU K rpaduKy

GbyHKIIMU. ANTOPUTM COCTaBIICHUSI YpaBHEHUS KacaTelbHON K rpaduky (yHK-

1 y=f(x)

TeopeTnueckoe 3aHATHE 3

[IpakTrueckoe 3aHsATHE 1

[13.27 I'eomeTpudecKuid CMBICI IPOU3BOIHOMN
Tema 4.4 Monotonnocts | Conepxkanue ydeOHOTO MaTepuaa
¢bynknuu. Toukm skcTpe- | Bo3pacranue u yObiBaHue (YHKIMH, COOTBETCTBHE BO3PACTAHUS M YObIBAHHUS
MyMa GyHKIIMM 3HAKy TPOU3BOJHON. 3a/ladyll HA MAKCUMYM U MUHUMYM. AJTOPUTM

uccieoBanus QYHKIMH U TIOCTPOCHUS ee rpaduka C MOMOIIBIO TPOU3BOIHOM

Teopernueckoe 3aHATHE 3

[TpakTHueckoe 3aHsATHE 1

I13.28 MoHOTOHHOCTb (yHKIMHU. TOUKH IKCTpeMyMa
Tema 4.5 Hccnenosanue | Conmeprkanue ydeOHOro MaTepuana
Gynkuuii m  moctpoenue | MccnenoBanue GpyHKIIMM HA MOHOTOHHOCTB M TOCTPOCHUE TpauKOB
rpadukoB Teopernueckoe 3aHATHE 2

[TpakTHueckoe 3aHsATHE 1

I13.29 ccnenoBanue GyHKIMN HA MOHOTOHHOCTh U IOCTPOCHHE TPapUKOB
Tema 4.6 HaumbGonpmee u | ComepikaHue ydeOHOTO MaTepuasa
HanMEHbIIIEe 3HaueHus | Haxoxxaenne HanOoJbIIero U HAaUMEHBIIIETO 3HAaYeHUN (DYHKIIMH, TOCTPOCHUE
byHKIIHA rpauKOB € UCIOJIB30BAHUEM MaTEeMAaTUYECKOTO aHaTN3a

Teopernueckoe 3aHsITHE 2

[IpakTnyeckoe 3anarue 1

[13.30 HaxosxaeHrne HauOobIIEero 1 HAMMEHBIIETO 3HaYeHUH (YHKIUH
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B ToM uncie

O0B- B (popme ®opmupye-
HaumenoBanue pa3nesoB | Coaep:kaHue yueOHOro matepuada , JJaopaTopHble M MPAKTHYECKHE 3a-
eM npaKkTHye- Mble KOMIIe-
U TeM HATHUS N
YacoB | CKO#M moaro- TeHIUH
TOBKH
1 2 3 4

Tema 4.7 Haxoxnenue on- | Ilpogpeccuonansvno-opuenmuposannoe cooeprcanue
TUMAJIBHOTO pe3ylbTata € | HaumeHbluee H HanOoublIee 3HaYCHUE QyHKIMK
TIOMOILBIO HPOMSBOMHOM B | 155y ryyeckoe 3aHsTHE 6 6
MPAKTUYECKHUX 3aa4ax I13.31 [pomssoias

[13.32 [IpousBoaHas GyHKIUU

[13.33 IIpuiioxeHue nporu3BOAHON

[13.34 UccnenoBanue GyHKIMH C TOMOIIbIO POU3BOAHOMN

[13.35 UccnenoBanue GyHKITUH C IOMOIIBIO TPOU3BOTHON

[13.36 HaxoxaeHue ONTHMAalIbHOTO pe3yjibTaTa C IOMOIIBIO TPOHU3BOIHOMN

byHKUIUM
Tema 4.8 IlepBooOpasnas | Conepikanue ydeOHOro Matepuania
¢ynkuuu. IlpaBuna Haxo- | Pemenne 3amad Ha CBs3b MEpBOOOPA3HOIl M €€ MPOU3BOIHOW, BBIYHCICHHUE
’KJICHUs TIEPBOOOPA3HBIX | MepBOOOpa3HOM st AaHHOW GyHkumu. Tabnuia Gopmyn Ui HaXOXKICHUS

nepBooOpa3HbIX. M3yueHue npaBuiia BEIYUCICHHUS IEPBOOOPA3HOI

TeopeTnueckoe 3aHATHE 4

IMpakTH9ecKoe 3aHsTHE 2

[13.37 HaxoxieHrue TaOIHMYHBIX HHTETPAJIOB
[13.38 UHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI TIEPEMEHHON U WHTETPUPOBAHUE
10 YaCTIM

Tewma 4.9 [1nomans KpuBO-

JIMHEWHOU Tparenuu.
@®opmyna  Heroorona —
JleiibHuna

Cogepxanue yaeOHOTO MaTepuana

3ajauu, NpUBOJAIINE K MTOHATUIO ONIPENEIEHHOTO UHTErpaia — O BIYUCICHUU
IJIOMIA A KPUBOJIMHEMHOW Tpaneuuu. lloHsaTHE ompenenéHHOro WHTErpania.
['eomeTpryeckuil 1 GU3NUECKHI CMBICIT OTIPEAEIEHHOT0 UHTErpaa.

®opmyna Helotona — JleliOnuia. Pemenue 3anay Ha mpuMeHEHUE MHTerpala
JUISL BBIYUCTIEHUS (PU3MUECKUX BEIMYHMH U IUTOLIa1ei
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HaumeHoBaHue pa3jie/ioB
H TeM

Coz[epmafme y'{eﬁﬂoro MarTtepuaJia , J'IaﬁOpaTOPHLIe U NNPAKTHYECKUE 3a-
HATHUA

O0L-
eM
4acoB

B ToM uncie
B (popme
npaKkTuye-
CKOM moaro-
TOBKH

®opmupye-
MBblIe KOMIIe-
TEeHIUH

TeopeTnueckoe 3aHATHE

[IpakTuyeckoe 3aHsATHE
[13.39 Onpenenennsplii HHTErpal
[13.40 [Ipunoxxenue onpeneaeHHOr0 HHTErpaia

Tema 4.10 Pemenue 3amau.
[Ipou3BogHass u TmepBOOO-
pasHas QyHKIUH.

Cogepxanue yueOHOTo MaTepuana

®opmynsl u npasuia guddepenuupoanus. VccnenoBanre GyHKIUN ¢ TOMO-
1IbI0 Mpou3BOAHON. Hanbomnblee 1 HauMeHbIIee 3HaUYeHUS (PYHKITHH.
Beruncnenue nepooopaszHoii. [Ipumenenne nepBooOpa3Hoii

[IpakTrueckoe 3aHsTHE

[13.41 ®opmyner n npasuia guddepeHunpoBaHmst

[13.42 UccnenoBanue GyHKIHI ¢ TOMOLIBIO TPOU3BOAHOM.

I13.43 Hanbonplliee 1 HaUMEHbLIIee 3HaYeHUs GYHKIUU

I13.44 Brruncnenue nepBoodpasnoil. [Ipumenenne nepoodpazHoit

Pasnen 5. MHOrorpaHHMKHM M TeJ1a BpallleHUs

24

Tema 5.1 Ilpuszma, napan-
nenenumnesn, Kyo, mupaMu-
Jla U UX CEYCHUS

Coneprkanue y4eOHOro MaTepuana

[Ipu3ma (HaksIOHHas!, psiMasi, IpaBUIbHAsA) U €€ 31eMeHThl. [lapamnenenunesn.
CgoiicTBa npsimoyrojibHoro napamienenunena. Ky6. [lupamuna u e€ snemen-
Thl. [IpaBuiibHas nupamuga

TeopeTI/IquKoe 3aHATUC

Tema 5.2 IlpaBunbpHbIE
MHOTOTPaHHUKU B KU3HU

Conepxxanue yuaeOHOro MaTepHraia

[Tnomaas MOBEPXHOCTH MHOTOTpaHHUKOB. [IpocTeiimre KoMOMHAIIMKA MHOTO-
TPAaHHUKOB.

Brrunciienne 351eMEeHTOB MPOCTPAHCTBEHHBIX (puryp (p€Opa, TuaroHanu, yrisl).
[IpaBusibHBIE MHOTOIPAHHUKHU

TeopeTnueckoe 3aHATHE

OK 01,
MK 1.1
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HaumeHoBaHue pa3jie/ioB
H TeM

Coz[epmafme y'{eﬁﬂoro MarTtepuaJia , J'IaﬁOpaTOPHLIe U NNPAKTHYECKUE 3a-
HATHUA

O0L-
eM
4acoB

B ToM uncie
B (popme
npaKkTuye-
CKOM moaro-
TOBKH

®opmupye-
MBblIe KOMIIe-
TEeHIUH

1

2

Tema 5.3 Huiunmp, KoHyc,
ap ¥ UX CEYCHUS

Ilpogheccuonanvno-opuenmupogannoe cooeprcanue

[ununnp, konye, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOIO KPYroBOTO ILIH-
JUHJpa, IPSIMOI0 KpyroBoro koHyca. MzodpaxeHue Ten BpallleHus: Ha MJI0CKO-
ctu. Ilpencrasienue 06 yceu€éHHoM KoHyce. CeueHus: KoHyca (MapajijieibHOe
OCHOBAHUIO U MPOXOJIALIEE Yepe3 BEPIINHY), CEUEHUS LUINHIpa (TapaljIeIbHO
U TIEPIICHANKYISPHO OCH), CEUEHUX mapa. Pa3BépTka MuIMHIpa U KOHYyCca

[IpakTrueckoe 3aHsTHE

[13.45 Hunuuap, KOHyC

[13.46 Cdepa u tap

[13.47 Ceuenus KoHyca, HUIMHAPA
[13.48 Pa3BépTKa nuIuHApa U KOHyCa

Tema 5.4 O0beMBI U TUIO-
A1 TOBEPXHOCTEN Tel

Cogepxanue yueOHOro MaTepuana

O6wem mpsiMoyroibHOro mnapamienenunena. O0bem kyba. OO0beMbl HpSIMOil
npu3Mbl U IUIMHApa. O6beMbl nupamMuibl U KoHyca. O0beM mapa

TeopeTnueckoe 3aHATHE

Tema 5.5 Ilpumeps! cum-
MeTpun

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

[TonsiTne o cummerpun B mpocrpancTBe. O000IIEHNE MTpeACTaBIeHUI O Ipa-
BUJIbHBIX MHOTOIpaHHUKax. [Ipumeps! cummeTpuit

[IpakTrueckoe 3aHsTHE

I13.49 [loHATHE O CUMMETPUHU B IIPOCTPAHCTBE
I13.50 [IoHATHE O CUMMETPHUU B IPOCTPAHCTBE
[13.51 IlpaBunbHBIE MHOTOTPAaHHUKHU

I13.52 ITpaBuibHBIE MHOTOTPAHHUKH

113.53 TlpaBuibHBIE MHOTOTPAHHUKHU

Tema 5.6 Pemenue 3amau.
MHororpanHukn W Tena
BpallleHUs

CogepxaHue yaeOHOTO MaTepuana

OO0BbeMbI 1 IIomaau MmoBEPXHOCTU MHOTOI'PAHHUKOB U TCJI BpallICHUSA

TeopeTnueckoe 3aHATHE

25




B ToM uncie

O0B- B (popme ®opmupye-
HaumenoBanue pa3nesoB | Coaep:kaHue yueOHOro matepuada , JJaopaTopHble M MPAKTHYECKHE 3a-
eM npaKkTHye- Mble KOMIIe-
U TeM HATHUS N
YacoB | CKO#M moaro- TeHIUH
TOBKH
1 2 3 4

[TpakTryeckoe 3aHsATHE 2

[13.54 Inomaan KOMOMHUPOBAHHBIX TEOMETPUUYECKHX TEI

[13.55 O0bemMbl KOMOMHUPOBAHHBIX T€OMETPUUYECKUX TEI
Pa3zpnen 6. Crenenn u kopHu. CTeneHHasi, NOKa3areJbHas U Jorapupmudeckass QyHKIHU 38 4
Tema 6.1  Crenennas | Conepxkanue y4eOHOTO MaTepuaa
dyHkums, ee  CBOMCTBA. | [Tongrye KOPHS N-Oif CTENIEHH U3 JIeHCTBUTENBHOrO upciaa. DyHKmun y = VX
Hpveo6pa303aHHe BBIPAXKC- | yx coiicTea u rpaduku. CBolicTBa KOpHs n-oii crenenu. [IpeobpasoBanue up-
HUAM € KOPHAMH N-OM CTC- | phanyonanbHBIX BBIPAKEHHII
TIeHHn TeoperruecKoe 3aHATHE 3

[TpakTHyeckoe 3aHsATHE 1

I13.56 IIpeobpazoBanue BhIpaXKEHUN C KOPHAMHU N-O¥ CTETIEHU
Tema 6.2 CaoiictBa ctene- | Conepikanue ydeOHOro Marepuana
HH C PAalMOHATIBHBIM M | [[oHATHE CTENEHU C PAlMOHAIBHBIM MTOKA3aTEIIEM. OK 01,
JICHCTBUTENLHBIM  TI0Ka3a- | CreneHHble (DYHKIMH, HX CBOHCTBA M rpaduKy OK 02,
TCIIMH Teoperndeckoe 3aHsTHE 4 OK 04
Tema 6.3 Pemenne uppa- | CopeprkaHue yueOHOro Marepuania IK 1.1
[IUOHAIBHBIX YPaBHEHUH PaBHOCHIIBHOCTD HPPAIIMOHAILHBIX YpaBHEHHUH. METOIbI X pEeIICHHS

TeopeTnueckoe 3aHATHE 3

[IpakTuueckoe 3anstue 1

I13.57 Pemienne nppaiMoHaJIbHBIX YPaBHEHHUH
Tema 6.4 TlokazatenbHas | ConepkaHue ydeOHOTO MaTepuaa
Gbynkuus, ee cBoicTBa. | CTeneHb ¢ MPOU3BOJIBHBIM JICHCTBUTENBLHBIM NOKa3zaTeneM. OnpeneneHue mo-
[okasarenbHble  ypaBHe- | Ka3aTeIbHOM ¢byHKIIMH, CBOMCTBA. PereHne mokazatenbHbIX YpaBHEHUN METO-
HUS 1 HEpaBEHCTBA JIOM ypaBHMBAHUs IIOKa3aTesel, METOJIOM BBEJICHHUs HOBOM NepeMEHHOM.

TeopeTnueckoe 3aHITHE 4
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HaumeHoBaHue pa3jie/ioB
H TeM

Coz[epmafme y'{eﬁﬂoro MarTtepuaJia , J'IaﬁOpaTOPHLIe U NNPAKTHYECKUE 3a-
HATHUA

O0L-
eM
4acoB

B ToM uncie
B (popme
npaKkTuye-
CKOM moaro-
TOBKH

®opmupye-
MBblIe KOMIIe-
TEeHIUH

[IpakTryeckoe 3aHATHE

[13.58 Pemenue nokazarenbHbIX YpaBHEHUN METOAOM YpaBHUBAHUS IOKa3aTe-
neit

[13.59 Pemenue nokaszarenbHbIX YpaBHEHU METOJOM BBEJCHHS HOBOM Iepe-
MEHHOM

Tema 6.5 Jlorapudpm yuc-
na. CBoiicTBa jgorapudmon

Coneprkanue y4eOHOro Marepuana

Jlorapudm uncna. CoiicTBa jgorapudmon. Onepanus JorapuMUpOBaHUS

TeopeTnueckoe 3aHATHE

[pakTHyYeCcKOe 3aHATHE
I13.60 Jlorapudm uucia

Tema 6.6 Jlorapupmuye-
cKasi QyHKIIHS, €€ CBOKCT-
Ba. Jlorapudmuueckue
ypaBHEHUs, HEpaBEeHCTBA

Copepxanue yueOHOro MaTepuana

Jlorapudpmuueckass pyHkuus u ee cBoiictBa. [lonsartue norapudmuyeckoro
ypaBHeHHUs. Onepaiys MoTeHIIUPOBAHMSL.

Tpu OCHOBHBIX MeTO/a pelIeHus Jorapu(MUYECKUX YypaBHEHUI: (QyHKIMO-
HaJIbHO-Tpapu4ecKuii, MOTEeHIUPOBAHUS, METO] BBEJICHHSI HOBOM MEpEMEHHOM.
Jlorapugmuueckue HepaBeHCTBA

TeopeTI/IquKoe 3aHATUC

[TpakTHueckoe 3aHsATHE
[13.61 Jlorapugmuueckre ypaBHEHUS
I13.62 JlorapupmMuyeckue HepaBEHCTBA

Tema 6.7 Jlorapupmsl B
MPUPOJIE U TEXHUKE

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

[Tpumenenue norapudma. Jlorapupmudeckas ciupanib B IPUPOJE.
Ee maTemaTudeckue cBOMCTBa

[IpakTHueckoe 3aHsATHE

I[13. 63 [Ipumenenue norapudma.

[13. 64 IIpumenenue norapudpma

I13.65 Jlorapudmuyeckas ciupaiib B IPUPOJIE
[13.66 Jlorapudmuyeckas cnupaib B IPUPOJIE.
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B ToM uncie

O0B- B (popme ®opmupye-
HaumenoBanue pa3nesoB | Coaep:kaHue yueOHOro matepuada , JJaopaTopHble M MPAKTHYECKHE 3a-
eM npaKkTHye- Mble KOMIIe-
U TeM HATHUS N
YacoB | CKO#M moaro- TeHIUH
TOBKH
1 2 3 4
Tema 6.8 Pemenne 3amau. | Copepikanue yueOHOTO MaTepuania
Crenennas, mnokasatensb- | CTeneHHas, mokasarelibHas U JorapudmMudeckas QyHKIUY.
Has W Jjorapupmuueckas | Pemenue ypaBHEHUI
Gynxun Teopernueckoe 3aHATHE 1
[TpakTHueckoe 3aHsATHE 2
[13.67 CrenenHas, moka3aTenbHas U Jiorapupmudeckast QyHKINHA
[1368 Crenennasi, mokasaTtenbHas U Jorapudmuyeckas ¢yHKIUU
Pa3nes 7. DjieMeHTHI TeOpUHU BEPOSAATHOCTEH M MATEeMaTHYeCKOH CTaTHCTHKH 26 6
Tema 7.1 CoObiTue, Bepo- | Comepikanue ydeOHOro Marepuania
ATHOCTB COoObITUA. Croxe- | COBMECTHBIE U HECOBMECTHBIC COOBITHsI. TeOopeMbl 0 BEPOSITHOCTH CYMMBI CO-
HUE M YMHOXXE€HUE BEPOSAT- | ObITHIL. YCIIOBHAS BEPOSTHOCTh. 3aBUCUMBIC U HE3aBHCUMBIE cOObITHS. Teope-
HoCTei MBI O BEPOSITHOCTH MTPOU3BEJCHNUS COOBITUI
TeopeTnueckoe 3aHATHE 6
Tema 7.2 BeposarHocts B | Ilpogheccuonanvno-opuenmuposannoe cooepicanue
BETEpUHAPUHU OTHOCHUTENBHAS 4acTOTa COOBITHS, CBOWCTBO €€ ycToHumBOCTH. CTaTucTHue- OK 01
CKO€ ofpejieieHne BeposTHOCTU. OlieHKa BEPOSTHOCTH COOBITUS OK 0 4:
[TpakTHueckoe 3aHsATHE 6 6 K 1.1

I13. 69 OtHOCUTENBHAs YacTOTa COOBITHUS, CBOICTBO €€ YCTOMUMBOCTH
I13.70 OTHOCHUTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOHUMBOCTH
I13.71 Cratuctrueckoe onpeneaeHue BEpOSITHOCTH

[13.72 CratucTrueckoe onpeeaeHue BEpOSITHOCTH

[13.73 Ornenka BEpOSATHOCTH COOBITHS

[13.74 Ouenka BEpOSITHOCTH COOBITHS
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B ToM uncie

O0B- B (popme ®opmupye-
HanmenoBanmue pasnesioB | Coaep:xkaHue yueOHOro MaTepuasa , JadopaTtopHble 4 NPpaKTHYECKHE 3a-
eM npaKkTuye- Mble KOMIIe-
U TeM HATHUSA .
4acoB | CKOil MOAro- TeHIIUHN
TOBKH
1 2 3 4

Tema 7.3 Huckpernas | Conepxkanue ydeOHOTO MaTepuaa
Clly4alHasi BEJIIMYMHA, 3a- | Bunabl coydaliHpix BenuuuH. OnpeneneHue TUCKPETHON CydyailHON BEIIMYHHBIL.
KOH €€ pacupeneieHus 3aKoH pacnpeneneHuss JUCKPETHOM cilydailHOM BelnuuHbl. Ee uucioBbie xa-

PaKTEPUCTUKH

Teopernueckoe 3aHsTHE 6
Tema 7.4 3agaun matema- | Conepikanue ydeOHOro Marepuania
THUYECKON CTaTUCTUKH. [TepBuunas 00pabOTKa CTATHCTUYCCKUX JTAHHBIX. UMCIOBBIE XapaKTEPUCTUKU

(cpennee apudmMeTndeckoe, MeIuana, pa3Max, aucrepcus). Pabora ¢ tabnmia-

MU, rpadKaMu, IUarpaMMaMu

Teopernueckoe 3aHsTHE 6
Tema 7.5 DnemenTsl Teo- | Buabl coObITHI, BEpOITHOCTh COObITHI. CloKeHHE W YMHOXXEHHE BEPOATHO-
puM BeposiTHOCTEH M Ma- | cTed. JluckpeTHas ciiydaliHas BEeTMYMHA, 3aKOH €€ paclpeeNieHus. 3agaun Ma-
TEMAaTUYECKOM CTATUCTUKU | TEMATHUYECKOM CTAaTUCTHUKH.

IMpakTH9ecKoe 3aHsTHE 2

[13.75 Buasl coObITHIi, BEpOATHOCTH COOBITHH. ClOKeHNE U YMHOXKEHUE BEPO-

ATHOCTEN

[13.76 3amaun MmaTeMaTU4eCKON CTaTUCTUKHI
IIpomexyTounasi arrecTanus (JK3aMeH) 4
KoncyabTanus 8
Bcero: 208
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3. YCJIOBUSA PEAJ/IMBAIIAA TPOT'PAMMBI OBIJ.[EOBPA3OBATE.JII>HOI7I JUCIHAII-
JIMHBI «MarteMmaTuka»

3.1. Tpe6oBaHMS K MUHUMAJILHOMY MATEPHAJILHO-TEXHHYECKOMY 00ecneyeHHIo
Jlis peanu3anuy MPOrpaMMbl TUCIUIUTHHBI TPEAYCMOTPEHBI CISAYIONINE CIIeIHaIbHbIC
MOMeIlleHus: yueOHbIN KaOuHeT «MareMaTuka.
Kabuner «MaTtemMaTuKW», OCHAIICHHBIA B COOTBETCTBUMU ¢ 1. 6.1.2.1 oOpa3oBarenbHOI

nporpamMmsl 1o crienuainbHocTH 43.02.17 TexHoorus HHAYCTPUU KPACOTHI.
3.2. UnopmannonHoe odecnevenmne
OcHOBHbIE HCTOYHHUKH:
1. M.U. bammmakoB MatemaTuka. COOpHUK 33724 TPO(UIBHON HANIPABIEHHOCTHU: y4e0. MOCo-
oue [T CTyNI. yupexaeHui cpea. mpod. oopasosanus / M.W. bammakos. — 3-e uzj., crep. — M.: 13-
JaTeNbCKUiA IeHTp «Akaaemusi», 2019. — 208 c¢. ISBN 978-54468-8509-1
2. boromosos, H. B. Matematuka: yueOHUK J1si CpeHEero mpodeccronanbHoro oopasoBanus /
H. B. boromonog, II. . Camoiinenko. — 5-e¢ uza., mepepad. u gomn. — Mocksa : M3gaTenbcTBoO
HOpaiit, 2023. — 401 c. — (IIpodeccuonansunoe obGpazoBanue). — ISBN 978-5-534-07878-7. —
Texct : anexTponHsii / O0pazoBarenpHas mwiathopma FOpaiir [caiit]
3. boromomnos, H. B. Maremaruka. 3agaun ¢ pemieHUsIMU . y4eOHOE MOCOOHME IS CPEIHETO
npodeccuoHabHOro oopazopanus / H. B. boromonos. — 2-e u3n., ucnp. u gon. — Mocksa : M3na-
tenscTBO FOpaiit, 2023. — 755 c. — (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-
16211-0. — Texcrt : anexkTpoHHbIH / OOpa3oBarenbHas miatdopma KOpaiit [caiiT].
JlonoTHUTeIbHbIE UCTOYHUKH

1. Anexcanapos A./[. MaremaTtuka: anredpa u Hauajaa MaTeMaTHYECKOTO aHAIK3a, Ie0-
metpust. ['eomerpus. 10-11 xnacer! : yueOnuk / A.JI. Anexcannpos, JI.A. Bepuep, B.U. Peokuk. M. :
WznarensctBo «IIpocemenue», 2020. 369 ¢ ISBN 978-5-09-101567-6

2. Mopakosuu A.I'. Anrebpa u Hauana MaTemaTuueckoro aHanusa. 10 kimace: B 2 4. Y.
3alayHuK AJIs ydamuxcsi o0pa3oBaTeNbHbIX yupekaeHui (nmpodunbHelil yposeHs) / A.I'. Mopaxko-
Bu4, [1.B. CemenoB M. nox penakmueit A.I'. MopakoBuva. — 6-¢. usn., crep. — M. : MHemMo3uHa,
2009 — 343 c. : u ISBN 978-5-346-01202-3

3. E.I1. Henun, B.A. JlazapeB AnreOpa u Hayajia MaTeMaTHYECKOTO aHAIN3a Y4eOHUK
U1 00pa3oBaT. yupexaeHuit: 0a30Bbli U poduinbHble ypoBHU M.: «Mnekcay, 2017. - - 433 c. ni.
ISB 978-5-89237-351-7

4. B.A. I'yceB Matematuka. YueOHUK 1715 ipodeccuii v criennaibHOCTEN COIMaTbHO-
HKOHOMHYECKOT0 Mpo¢uiisi: yueOHUK 11 00pa3oBat. yupexaeHuil Had. u cpell. npod. O6pazoBaHus
/ B.A. TI'yces, C.I'. I'puropses, C.B. UBonruna — 4-e u3n., crep. -M.: M3garensckuii neHTp «Axaje-
musi», 2012. — 384 ¢. ISBN 978-5-7695-9196-9

5. ITon pen. Konmoroposa A.H Anrebpa u Hauana MaTeMaTHYECKOro aHaINU3a: yued. s
A45 10-11 k. obmeodpazosar. yupexaennii / [A.H. Kommoropos, A.M. A6pamos, FO.I1. dynuu-
eI 1 Ap.]; moxa pea. A.H. Komvoroposa.-17- e uzn. M.: [Ipoceemenue, 2008.- 384 c.: wr. — ISBN
978-5-09-019513-3

HNHuTepHeT-pecypcsl

1. MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit deneparun
(http://mMmunOOpHAYKH.PD/);
2. denepanbhblii mopran "Poccutiickoe oopasosanue” (http://www.edu.ru/);
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http://минобрнауки.рф/
http://www.edu.ru/

3. Bcepoccuiickue nuntrepaer-oaumnuazsl. - URL: https://online-olympiad.ru /

4. Enunas xomteknus mudpoBeix odpasoBatenbHbIX pecypcos. - URL: http://school-
collection.edu.ru /
5. Nudopmanmonnas cucrema «EauHOEe OKHO JOCTyIa K 00pa30BaTeIbHBIM peCyp-

cam». - URL: http://window.edu.ru /
6. Hayunas snekrponnas oudiaunoreka (HIb). - URL: http://www.elibrary.ru

7. OtkpsIThIH KOILIEHK. MaTtemaruka. - URL: https://mathematics.ru /

8. IToBropum matemaruky. - URL: http://www.mathteachers.narod.ru /

9. CrpaBOYHUK 110 MaTEMaTUKE JIJIsl IIKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm /

10. Cpennss MatemaTuueckast iHTepHeT mkoda. - URL: http://www.bymath.net /

11. denepanbHbIi 1IEHTP HHPOPMAITMOHHO-00pa30BaTeIbHbIX pecypcoB. - URL:

http://fcior.edu.ru /

4. IlporpamMHoe obecnieyeHue

1. Onepannonnas cucrema Microsoft Windows 10

2. ITaker mporpamm Microsoft Office Professional Plus

3.7-zip GNULesser General Public License (cBobomgHOE TIporpamMMHOE oOecIiedcHHe, He
OTrpaHUYCHO, OECCPOYHO);

4. Vntepuet Opayszep Google Chrome (6ecmaTHoe mporpaMmHoe obecrieueHue, He orpa-
HUYCHO, 0ECCPOYHO);

5.K-Lite Codec Pack — yHuBepcaibHBIHi Ha0Op KOACKOB  (KOIMPOBIIHMKOB-
JEKOJUPOBIIMKOB) U YTUJIMT JJIsl IPOCMOTpa U 00paboTKH ayauo- U Buaeodaiinos (becriaatHoe
MIPOrpaMMHOE 00eCIIeueHUE, HE OTPAaHNYEHO, OECCPOYHO);

6. WinDjView — nporpamma uist mpocMoTpa (aitios B hopmare DIV u DjVu (cBo-
00/THOE TIPOrPaMMHOE 00ECIICUCHHE, HE OTPaHUYEHO, 0ECCPOUHO);

Foxit Reader — mpukiagHoe mporpaMMHOe OOeCIeYeHUe I MPOCMOTPa IJIEKTPOHHBIX
nokyMmeHToB B ctanaapte PDF (GecrnnmatHoe mporpaMMHOe oOecriedueHHe, He OrpaHHyYeHo, Oec-
CPOYHO).
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https://online-olympiad.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHSA OBIIEOBPA3OBATEJIb-

HOM JUCIUTIINHBI

KoHTpo.1b U OLleHKa pe3ylbTaToOB OCBOCHUS 0011e00pa30BaTeIbHON TUCIUIUIMHBI PACKPBIBAIOT-

csl yepe3 JMCHUIUIMHAPHBIC PEe3yNbTaThl, HalpaBlIeHHbIE Ha (OPMHPOBAHHE OOIIMX U MPOodeccHo-

HaJTBHBIX KOMITETEHITUH 110 pa3/iejiaM U TeMaM COJIepKaHus y4eOHOTO MaTepuaia.

Oo6mas/ npodeccnoHabHasA
KOMIIeTeHIUsI

Pa3zgen/Tema

Tun oueHoOYHbIX MepPo-
NpUATHS

OK 01. Beibupats cioco0sl
perieHus 3a1a4 npogeccuo-
HaJIbHOM JICATEIbHOCTH TIPH-
MEHHUTEIBHO K Pa3InYHbIM
KOHTEKCTaM

P1,Temal.1,1.2, 1.3 11-0/c, 1.4.
P2, Tems 2.1,2.2,2.3,2.4,2.5,2.6
II-o/c, 2.7

P 3, Temn1 3.1, 3.2,3.3,3.4,3.5,3.6
P4, Temnr 4.1,4.2,4.3,4.4,4.5, 4.6,
4.7 I1-o/c ,4.8,4.9,4.10

P 5, Temsl 5.1, 5.2, 5.3 I1-0o/c, 5.4,
5.5,5.6

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5,

6.6, 6.7 I1-o/c , 6.8

VYerHbll onpoc
WNupuBunyansHas camo-
cTosITeNbHAs paboTa
[IpencraBnenue pe3ynapra-
TOB MTPAKTUYECKUX 3aHATUN
Brimmonnenue 3amanuii Ha
JK3aMEHe

OK 02. Mcnonb3oBaTh cOBpe-
MEHHBIE CPEJICTBA MOUCKA,
aHaJIM3a U UHTEPIIpETaluu
nHpopmanuu, u uHboOpMaIu-
OHHbIE TEXHOJIOTUU JJIs BbI-
MOJTHEHUS 3371249 Ipodeccuo-
HaJIbHOU JIEATEIbHOCTH

P1,Temal.1,1.2, 1.3 11-0/c, 1.4.

P 3, Temnt 3.1,3.2,3.3,3.4,3.5,3.6
P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 IT-o/c, 6.8

P7, Temsr 7.1, 7.2 II-o/c , 7.3, 7.4

VYerHbll onpoc
IIpencraBnenue pesyibra-
TOB IPAKTHUYECKUX 3aHATUI
Brimonnenue 3aganuii Ha
JK3aMEHe

OK 04. D¢ddexTuBHO B3anMO-
JeiicTBOBaTh U paboTaTh B
KOJIJIEKTHBE U KOMaH/1e

P1,Temal.1,1.2,1.311-0/c, 1.4.
P2, Temn 2.1, 2.2,2.3,24,2.5, 2.6
IT-o/c, 2.7

P 3, Temsr 3.1, 3.2,3.3,3.4,35, 3.6
P4, Temnr 4.1,4.2,43,4.4,4.5, 4.6,
4.711-o0/c,4.8,4.9,4.10

P 5, Temsr 5.1, 5.2, 5.3 II-o/c, 5.4,
55,56

VYerHbli onpoc
NunuBuayansHas camo-
cTosTenbHas paboTra
IIpencraBnenue pe3ynpra-
TOB NMPAKTUYECKUX 3aAHATUN
Brimmonnenue 3aganuii Ha
JK3aMeHE

I[IK npenocraBienue BH-
3aKHBIX yCIyT (110 BBIOOPY)
I[IK 1.1. Moaenuposars,
OCYILIECTBISATh KOPPEKIIHIO,
OKpaluBaHue OpoBell u
PECHHI] C HCIOJIb30BAHUEM
Pa3IUYHBIX TEXHUK.

I[IK 1.5 Pa3pabareiBath
KOHIIeNIMIO 00paza MHIU-
BUJIyaJIbHOTO CTHJIS 3aKa3-
YhiKa M KOJUIEKIHUU o0pa-
30B.

P1,Temal.1,1.2,1.31II-0/c, 1.4.

P 2, Temn 2.1, 2.2,2.3,24,2.5, 2.6
IT-o/c, 2.7

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6
P 5, Temnr 5.1, 5.2, 5.3 Il-o/c, 5.4,
5.5,5.6

P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8

P7,Temsr 7.1, 7.2 I1-0/c , 7.3, 7.4

VYerHbli onpoc
WNunuBunyansHas camo-
cTosTenbHas pabora
IIpencraBnenue pe3ynpra-
TOB MPAKTUYECKUX 3AHATUN
Brimmonnenue 3aganuii Ha
JK3aMecHE
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