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1. HACHOPT PABOYEW MPOI'PAMMBI YYEBHOW JUCIIUILIJIAHBI
OVY /.04 MaremaTuka

1.1. ObsacTh npuMeHeHHns pado4eil MporpaMMbl
Pabouass mporpamma y4yeOHOW IUCHUIUIMHBI SIBIISICTCS YacThIO MPOTPAMMBI
MOATOTOBKU crnenuanucTtoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
®I'OC CIIO no cnenunansHoctu 42.02.01 PEKJIAMA.

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HITCC3:
YueOHas TucHUIUIMHA BXOIUT B o01eo0pa3zoBatenbHbIi muki [TTIICC3.

1.3. lesun 1 TpeOOBAHUA K pPe3yabTATAM OCBOEHHS Y4e0HOM TUCUMIIJIMHBI:
N3yyeHnne qucCHuIUIMHbBI HApaBlIeHO Ha (GOPMUPOBAHKME OOITUX KOMIIETCHIIUMH,

BKJIFOYAIOIIUX B c€0s CIIOCOOHOCTD:

OK 1. IlonumMath CyIIHOCTh M COLMAIBHYIO 3HAYMMOCTh CBOEH Oyayiiei
npodeccuu, NposIBIATh K HEW YCTOMUMBBINA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€STEIBHOCTh, BBIOMpPATh THUIIOBBIE
METO/Abl M CHOCOOBI BBINOJHEHUs MNPO(ECCHOHANBHBIX 3aJad, OLEHUBATh UX
3(PEeKTUBHOCTH U KAa4E€CTBO.

OK 3. [IpuHuMaTh pelIeHHs] B CTaHJAPTHBIX U HECTAHAAPTHBIX CUTYAIUSAX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBisiTh MOUCK W UCIOJIb30BaHUE WH(MOPMAIMN, HEOOXO0IUMO
14 3¢ (HEKTUBHOTO BBINOJIHEHUSI TPO(PECCUOHANBHBIX 3a/1a4, MPO(PECCUOHAIBHOTO U
JMYHOCTHOT'O Pa3BUTHSI.

OK 5. UcnonwszoBath HWHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B
npoecCuoHaNbHOM NESITEIbHOCTH.

OK 6. Paborarb B KOJUIEKTMBE M KOMaHJe, 3(PQPEeKTUBHO OOMIATHCA C
KOJUIETaMHU, PYKOBOJCTBOM, IOTPEOUTEISAMH.

OK 7. Bbparb Ha ce0s OTBETCTBEHHOCTh 3a padOTy UIEHOB KOMaH/IbI
(MOTYMHEHHBIX ), PE3YJIbTAT BHIMOJHEHUS 3a/IaHUM.

OK 8. CamocToATEnbHO ONpEeAeNaTh 3aJadyd  Npo(EeCCHOHATBHOIO H
JUYHOCTHOTO Pa3BUTHS, 3aHUMAThCsl CaMOOOpPa30BAHMEM, OCO3HAHHO ILJIAHUPOBAThH
MOBBINICHUE KBATU(UKAIIIH.

OK 9. OpueHTHpoBaThCS B YCIOBHUSX 4YacTOM CMEHBI TEXHOJOTH B
PO eCCUOHATILHOM IESITEIIBHOCTH.

OK 10. Bumamerb oOCHOBaMHM MNPEANPUHUMATENBCKOM JIESITEIBHOCTH H
0COOEHHOCTSIMU MPEANPUHUMATENIBCTBA B TPO(HECCHOHATIBHOM e TEINBHOCTH.

OK 11. Obnagate 3K0JI0THYECKOM, MHGOPMAIIMOHHON W KOMMYHHUKATUBHOMN
KyJbTYypoH, 0a30BbIMH YMEHUSIMU OOIICHHUS Ha HHOCTPAHHOM SI3bIKE.

B pesynbTaTte OCBOEHMS Yy4eOHOM AMCIUIUIMHBI OOYYaIOIIMICSA JTOJHKEH
JOCTUYD CIIEAYIOIINE PE3YIbTATHI:

JIMYHOCTHBIE!

— c(hOpMHUPOBAHHOCTD MPEJICTABJICHUNA O MaTEMAaTUKE KaK YHUBEPCAIbHOM
A3BIKE HAYKH, CPEJICTBE MOJIEIMPOBAHUS SIBIICHUA W IPOLIECCOB, MAECAX M METOAAX
MaTeMaTUKHU;



— MOHUMAaHHE 3HAYMMOCTH MAaTEMaTUKHU Il HAyYHO-TEXHUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIIECHMSI K MaTE€MaTHKEe KaK K YacTH OOIleyYeIoBeueCcKon
KyJbTYphl 4Y€pe3 3HAKOMCTBO C HWCTOpPUEH pa3BUTUS MaTEMaTUKH, 3BOJIOLMEH
MaTEMaTUYECKUX UJICH;

— Ppa3BUTHE JIOTHYECKOTO MBIIUJICHUS, MPOCTPAHCTBEHHOTO BOOOpa)xKeHUs,
AITOPUTMHYECKON KYyJBTYPbl, KPUTUUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOJAMMOM
Ut Oyymie mpoecCUOHAIBHOMN JIeATeNbHOCTH, JUIsl IPOJIOJKEHUsST 00pa30BaHUs U
caM000pa30BaHUs;

— OBJIQJICHWE MaTEeMaTHYECKHMMH 3HAHUSMU U YMEHHSIMH, HEOOXOAUMBIMHU B
MOBCETHEBHOM JKU3HMU, JJI1 OCBOECHHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JUCIHUIUIAH U
JTUCITUTUTNH TTPO(PECCHOHAIIBHOTO ITUKJIIA, JJIS MOJy4YeHus oOpa3oBaHUs B 00JACTSX,
He TpeOyromuX yriayOaeHHOH MaTeMaTHIeCKOM OrOTOBKY;

— TOTOBHOCTh W CHOCOOHOCTH K 0OOpa3oBaHWIO, B TOM  YHUCJE
caMO00pa30BaHUIO0, HA MNPOTSKEHUM BCEH JKMU3HM;, CO3HATENIbHOE OTHOLICHHE K
HENpPEepPhIBHOMY 00Opa30BaHUIO0 KaK YCJIOBHIO YCHEIIHON MpodecCHOHANbHON U
OOLIECTBEHHOH J1€ATEIbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTh K CAMOCTOSITEIbHOM TBOPYECKOH U
OTBETCTBEHHOM JIEATEIILHOCTH;

— FOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0Opa30BaTebHOM, 0OIIECTBEHHO MOJIE3HON, yUEOHO-UCCIIE0BATENbCKOM, MPOEKTHON
U IPYyTUX BHUJIAX JIEATEIHHOCTH;

— OTHOIIIEHHE K MPO(ecCHOHANBHON ASSITENFHOCTA KaK BO3MOXHOCTH y4acTHs
B pEHICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0bJieM;

MeTanpeJIMeTHbIe:

— YMEHHUE CaMOCTOATENILHO OMPEAEATh UEIN JEATEIbHOCTH U COCTABIISTh
IUTaHbl  JESTENIbHOCTH; CaMOCTOSITENIbHO  OCYIIECTBIISATh, KOHTPOJMPOBAaTH U
KOPPEKTUPOBATH JESITEIBbHOCTD;

- UCIOJb30BaTh  BCE  BO3MOXKHBIE  PECypChl sl JTOCTHXKEHUS
MOCTaBJICHHBIX IEJIe W peaNnu3alfy IUIAHOB JAESITEIbHOCTH; BBIOMPATH YCICIIHBIC
CTpaTeruy B Pa3INYHBIX CUTYaIUsX;

— YMEHUE MPOAYKTUBHO OOIIAThCS W B3aUMOJEHCTBOBATH B IMpoOIlecCe
COBMECTHOH JESTeIbHOCTH, YUUTHIBATh MO3UIUHU APYTUX YUYACTHUKOB JCSATEIbHOCTH,
s pexTUBHO pazpemmarb KOHPIUKTHI;

— BJIa/ICHHE HAaBBIKAMHM IO3HABATEJIbHOM, y4eOHO-UCCIIEOBATENLCKON U
MPOEKTHON JEsTeNIbHOCTH, HaBBIKAMU pa3pelieHus MpodieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSATEILHOMY MOUCKY METOJIOB PEIICHUS MPAaKTHUYECKUX 3aad,
IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

— TFOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSATENIbHONH HH(POPMAIIMOHHO-
MO3HABATEILHON JEATeIbHOCTH, BKIIIOUAs YMEHHE OPHUEHTHPOBATHCS B Pa3IMUHBIX
HUCTOYHUKAX HMHPOpMAIMM, KPUTUYECKH OICHUBATh U  UHTEPIPETUPOBATH
MH(pOPMaLIMIO, TOTYYaeMYI0 U3 Pa3INYHbIX HCTOUHUKOB;

— BJIQ/ICHUE SI3BIKOBBIMH CPEACTBAMH: YMEHHE SICHO, JOTMYHO M TOYHO
U3JIaraTh CBOIO TOYKY 3pPEHHs, MCIIOJb30BAaTh aJ€KBAaTHBIC SI3bIKOBBIE CPEACTBA; —



BJIa/ICHUE HAaBBIKAMM TO3HABATENIbHOM peQieKCMM KaK OCO3HAHUS COBEPIIAEMbIX
NEUCTBUN M MBICIUTENBHBIX IPOLECCOB, MX PE3yJIbTaTOB W OCHOBAHMI, I'PAaHHIL
CBOErO 3HAaHMS W HE3HAHMS, HOBBIX II03HABATENBHBIX 337a4 U CPEACTB [UIS MX
JNOCTHKEHUS,

- LEICYCTPEMIICHHOCT B IIOMCKAX WM TPHUHIATHUM  PELICHHH,
COO0pa3UTENbHOCTh U MHTYULMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX IPEICTABIICHUN;
CIIOCOOHOCTh BOCIIPUHUMATH KPACOTY U TAPMOHHIO MUDPA;

IpeAMeTHbIE:

- c(hOpMHUPOBAHHOCTH TIPEICTABIICHUA O MaTEMaTHUKE KaK YaCTH MHUPOBOU
KYJIBTYpbl 1 MECTE€ MaTEMATUKH B COBPEMEHHOM IIMBUIIM3AIMH, CIOCOOAX OMHCaHUs
SBJICHUM peajbHOTO MUPA HA MAaTEMATHYECKOM SI3BIKE;

— Cc(pOPMHUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHYECKHX IOHATUAX Kak
BOKHEUIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJAIOIIMX OIMCHIBATL W H3y4daTh
pasHble IPOLECCHl W SBJICHUSA;, IIOHMMAaHUE BO3MOXXHOCTH aKCUOMAaTHYECKOTO
IIOCTPOECHMS MATEMATUYECKUX TEOPUH;

— BIJIAJICHAE METOJNAMHU JOKAa3aTEIbCTB M AJTOPUTMOB PEILICHHS, YMEHHE HX
IIPUMEHSTH, IPOBOJIUTH JI0KA3ATENbHBIE PACCYKIACHUS B XOJI€ PELICHUS 3aa4;

— BIJIAJICHUE CTaHAAPTHBIMM NPUEMAaMH pPELICHUS pPAalHOHAIBHBIX U
MppalMOHAIbHBIX, IOKA3aTENIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, UX CHCTEM; MUCIIOJIb30BAHUE T'OTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B TOM
yucjae Ui TOWCKAa IIyTH PEIICHUS W WUIIOCTPAUWK pPEUIEHUs YPaBHEHUM U
HEPaBEHCTB;

—  cOpMHUPOBAHHOCTb  MPEACTABIECHUH 00  OCHOBHBIX  MOHATHSX
MaTeMaTU4YeCKOr0 aHaau3a U UX CBOWCTBAX, BIJIAJICHHE YMEHUEM XapaKTEpPU30BaTh
noseseHue (GyHKIUHN, UCIOIb30BaHUE MOTYUSHHBIX 3HAHUH AJI ONMMCAHUS U aHau3a
pEAIbHBIX 3aBUCUMOCTEN;

— BIJQJICHUE OCHOBHBIMU IOHATHSAMHM O IUIOCKMX M HPOCTPAHCTBEHHBIX
reoMeTpUUYecKUux (Urypax, uX OCHOBHBIX CBOICTBax; C(POPMUPOBAHHOCTb YMEHHUs
pacno3HaBaTh TeOMETPUUECKUE (PUTYPBI HA YEPTEkKAX, MOJIECISIX U B PEAIbHOM MUDE;
MIPUMEHEHUE U3YyYEHHBIX CBOMCTB r€OMETpUYECKUX (puryp u Gopmys Uil pelieHus
r€OMETPUYECKHX 3a1a4 U 337a4 C MPAKTUYECKUM COAECPIKAHUEM;

— c(OpMHUPOBAHHOCTb MPEACTABICHUN O MpoOIeccax M SIBJICHUAX, MMEIOIIHUX
BEPOSATHOCTHBIM XapaKTep, CTAaTHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHDE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOW TEOPUM BEPOSATHOCTEW; YMEHUM HAXOOUTh U
OLICHHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITHUA B MPOCTEHIIMX MPAKTHUYECKUX
CUTYyallUsX U OCHOBHBIE XapaKTEPUCTUKHU CIy4YalHbIX BEJINUNH;

— BJIQJICHUE HABBIKAMU MCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IMPOTPAMM
IIPY PELICHUH 3a/1a4.

1.4. Koiu4yecTBO 4acOB HA OCBOEHHE MPOTrPaAMMbI Y4e0OHOH AUCUMIIIHHBI:
MakcumanbHOU yueOHOM Harpy3ku odyuaromierocs 351 yac, B TOM 4ucIIe:
00s13aTeJIbHOM ayTUTOPHOM yueOHOM Harpy3ku oOydaromierocst 234 yaca;
CaMOCTOSITeNIbHOM paboThl oOy4aromerocs 117 yacos.



1. CTPYKTYPA U COAEPKAHUE YUYEBHOUN JUCIIUILIVMHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB
MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero mo nporpaMme JAuCHUIINHBI) 351
O6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 234
B TOM YHCJIE!
JICKIMH, YPOKH 78
MIPAKTUYECKHE 3aHATUS 156
CamocrosiTeibHas padoTra o0yuaouerocs (Bcero) 117

[TpomexyTouHas arrectanus B popme:
| cemecTp - 3K3aMeH
Il cemectp - SK3aMeH




2.2 TemaTn4yeckui JIAH U cofep:kanue ydyeOHoi qucuuniauasl OY 1.04 MatemaTuka

HaunmenoBanue
pa3esioB U TeM

ConeprxaHue y4eOHOro MaTepuasa, JjabopaTopHble U NPaAKTHUYECKHE
3aHSATHS, CAMOCTOSITe/IbHAs padoTa 00y4yaronierocsi, Kypcopasi padora
(mpoekT) (eciu npedycmompeHvl), NHbIE BUAbI Y4eOHOH padoThI B
COOTBETCTBHH C Y4eOHBIM IJIAHOM

O0BeM yacoB

YpoBeHb
OCBOEHHUA

Koapbl
KOMIIeTEeHIIHIA,
(opmupoBanuio
KOTOPBIX
crnocodcTByer
JJIEMEHT
NPOrpaMMBblI

1

2

5

BBenenne

Coaep:xanue yueOHOTro MaTepuaJia

N

MaremaTiika B  Hayke, TEXHUKE, OKOHOMHKE, HWH(POPMAIUOHHBIX
TEXHOJOTUSAX U TPAKTUYECKOW aesTenbHOCTH. llenm m 3amaum m3ydeHUs
MaTemaTuku npu ocsoeHuu npodeccuit CI10 u cnenmansaocteit CI1O.

Pa3zpen 1. AJITEBPA

Tema 1.1.
Pa3Burne mousitTus o
qucjie

Conep:xanue yueOHOro MaTepuaJia

(ep]

JlericTBUTENIbHBIEC YHCIIA.
[{enbie 1 pauOHAIBHBIEC YHCIIA.
[TpubnKkeHHbIe BBIYUCIECHUS.
KowmmiekcHbIe Unca.

CamocrosiTe/ibHas padoTa odyuarmmuxcsi Nel

Permenune 3anay. Beimonnenue apupMeTndeckux onepanuii Hal
KOMIIJICKCHBIMHU YU CJIaMU (CJ'IO)KGHI/IC, YMHOKCHHE, NCJICHUC, BO3BCICHUC B
CTEIEHb).

Tema 1.2.
KopHun, crenenn u
Jorapu(pmbl

Conep:kaHue y4eGHOr0 MaTepuasa

19

CreneHu ¢ 1eHCTBUTENIBHBIMY NTOKa3aTeasIMu. CBOICTBA CTENEHU C
JNEUCTBUTEIILHBIM ITOKAa3aTeIeM.

Crenenu ¢ palMoHaIbHBIMU NIOKA3aTENSIMH, UX CBOMCTBA.

Kopnu u crenenu. KopHu HaTypalbHOM CTENEHU U3 YKCIA U UX CBOKCTBA.

IIpakTuyeckoe 3ansaTue Ne 1 CteneHu ¢ palliOHaIbHBIMU TOKA3aTEIAMH,
WX CBOMCTBA.
Kopuu u crenenn. KopHu HaTypaJIbHOM CTENIEHU U3 YKCIIA U UX CBOWMCTBA.

[TpeoOpazoBaHre pallMOHAIBHBIX, UPPAITMOHATLHBIX, CTENIEHHBIX U

OK 1-11




MOKa3aTeJIbHBIX BBIPAKEHUM.

Jlorapudwm. Jlorapudm ymncia. OCHOBHOE JTIOrapru(pMUIECKOE TOKIAECTBO.
JlecsiTHuHbIC U HATYpAbHBIC TOTAPU(PMBIL.

ITpaBuna geiictBuii ¢ jorapudmamu. Ilepexos Kk HOBOMY OCHOBAHHIO.

IIpakTnyeckoe 3ansaTue Ne 2 [IpeoOpasoBanue nmorapupMuIecKux 2
BeIpakeHuil. [IpeoOpa3oBanue anredpandeckux BbIPaKEHUH.
IIpakTyeckoe 3ansitue Ne3 Pa3Butue nonarus o uucie. KopHu, crenenn 2
U jjorapuMabl.
CamocrtosiTeibHass padora odyuarommxcs Ne2 5
Pemenne 3anau. VM3pnedyeHue KOpHsA N-M CTENEHM U3 YMClIa HAa OCHOBE
ompenenenusi. Haxoknenwe — 3HaueHWs  JOrapu)MoB  HA  OCHOBE
onpeneneHus. BbinonaHeHue mnpeoOpa3oBaHUN BBIPAKEHHUHM, NPUMEHSS
(GbopMyJIBI, CBSI3aHHBIE CO CBOMCTBAMHU JIOTApU(PMOB.
Tema 1.3. Coaep:xxanue yueOHOro MaTepHaJia 28
DOyHKIMH, UX Oynkuuu. OO6nacTe ompefeneHuss M MHOXKECTBO 3HA4yeHUl; Trpaduk 4
cBoiicTBa M rpadukH | QyHKIMH, TOCTpOeHHEe TpadukoB QYHKUIWH, 3aAaHHBIX Pa3IUYHBIMH
cnocobamu. CpoiicTBa (hyHKIMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb,
OTPaHUYEHHOCTH, MMEPHOANIHOCTD. [IpoMeKyTKH BO3pacTaHus U yOBIBAHMUS,
HauOoJplllee U HaUMEHbIIEe 3HAYEHUs, TOUKU IKCTpemyMa. ['paduueckas
WHTEPIpETAIHSI.
IIpakTnyeckoe 3ansitue Ned Ilpumepsl GyHKIMOHATBHBIX 3aBUCUMOCTEH 6
B peaIbHbIX IMpOIECcCaxXx U SBICHUAX. ApUPMeTHYECKHEe Omepaluu Haj
bynkuusamu. Crnoxnas pyHkuus (kommno3uus). IIoHsTHE 0 HENPEPHIBHOCTH
(GYHKITIH.
IIpakTnueckoe 3ansitue NeS OOpatHble QyHKIMH. OGIACTH ONMpeaeIeHUS 6
u o0nacTh 3HaYeHu obpaTHol pyHKIMU. ['paduk oOpaTHON yHKIMH.
CamocrosiTeibHas padoTa o0y4yarommxcst Ne3 4
Pemenue 3anau. U3yuenue onpeaeneHnil YMcaoBoi (PyHKIIUU, apryMEHTa
¢byHKIMY, 3HaYeHNUS (QYHKIIHH.
CamocrosiTebHas padora odyuarommxcs Ned 4
Pemenwne 3amau. Crioco0Osl 3aaans QyHKITHIA.
CamocrosiTeibHas padora o0y4yarommxcs NeS 4
Haxosxxnenue obnactu onpenenaeHus 1 00J1acTi 3HaYeHUN (DYHKITHH.
Pewenue 3anau
Tema 1.4. Coaep:xkaHue yueOHOro MaTepuaJia 29




OCHOBBI
TPUTOHOMETPHH.
OCHOBHBIC MOHATHUSA

Paguannas mepa yria. BpamarensHoe naBuwkeHue.  CuHYC, KOCHHYC,
TQHICHC M KOTAaHI€HC 4YHUCJA. 3HAKH, YUCIIOBBIE 3HAYEHUS U CBOWCTBA
TPUTOHOMETPUUYECKHUX (PYHKIUH.

OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA. 2
@opmynsl puBeAeHUs. MexcecCHOHHAas aTTecTanusl.
CuHyc, KOCHHYC W TaHI€HC CyMMbI M Pa3HOCTH JBYX YIJIOB. DOpMyIbl
CJIOKEHHSI.
IIpakTnyeckoe 3ansitue Ne 6 CHYC M KOCHHYC JIBOMHOTO yria. 4
IIpakTnyeckoe 3anaTue Ne 7 @opmynbl yaBoeHus.  Dopmylibl 6
IIOJIOBUHHOT'O yTJia.
IIpakTuyeckoe 3anaTHe Ne8 OCHOBHBIE NOHSATUS TPUTOHOMETPHH. 6
OCHOBHbBIE TPUTOHOMETPUYECKHUE TOXKAeCTBA. Perienue 3aau
CamocrosiTesibHas padoTa o0yuarmuxcs: Ne6 4
Pemenue 3amau. Beimonnenue npeodpa3zoBaHuil BRIPAKEHHA, TIPUMEHSIS
OCHOBHbIE TPUTOHOMETPHUYECKHE TOXKIECTBA.
CamocrosiTesibHas padoTa o0yuarmuxcsi Ne7 )
Pemenue 3anau. Jloka3aTesbCTBO TPUTOHOMETPUYECKHUX TOXKJIECTB.
Tema 1.5. Conep:xanue yueOHOTro MaTepHaJia 16
IIpeodpa3oBanus [TpeoOpa3oBaHue CyMMbl TPUTOHOMETPHUUECKUX (PYHKIMI B MPOU3BEICHUE. 4
npocTeimmux [TpeoOpa3zoBaHre NPOU3BEIEHUS TPUTOHOMETPUYECKUX (DYHKIUN B CYMMY.
TPUTOHOMETPHYECKHX | BhlpakeHne TpUroHoMeTpudeckux (yHKLUUN depe3 TaHI'eHC IMOJIOBHHHOTO
BbIPAKEHUH aprymeHTa. ApKCHUHYC, AapKKOCHUHYC, apKTaHreHc uwucia. IIpocreimme
TPUTOHOMETPUUECKHE YPABHEHUS.
IIpakTuyeckoe 3anaTue Ne 9 [lpocreiilrie TpUTOHOMETPUYECKUE 4
HEPABEHCTBA.
IIpakTH4eckoe 3aHATHE Nel0 IIpeobpazoBanus mpocTEHIINX 4
TPUTOHOMETPUUECKUX BBIPA)KCHUI. Pemenne MIPOCTEUIINX
TPUTOHOMETPUYECKHUX YPaBHEHUI Y HEPABEHCTB.
CamocrosiTeibHas padora odyuyarommxcs Ne§ 2
ITpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHuH. Pemenue 3a1a4
CamocrtosiTebHas padora odyuarommxcs Ne9 2
Pemenue 3anau. Penienue TpuroHOMeTpU4YECKUX YpaBHEHUN U HEPABEHCTB.
Tema 1.6. Conep:xkaHue yueOHOro MaTepuaJia 18
Crenennsle, CrenenHeble, IOKa3aTenbHbIe U Iorapudmudeckue pynkuuu. OnpeneneHus, 2
MoKasareJjbHbIe, ux cBoiicTBa u rpaduku. Tpuronomerpuueckue Gpynkmuu. OnpeneacHus,

Jorapupmuyeckue u

UX CBOMCTBA M rpauKu.
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TPUTOHOMETPHYECKHE
¢yukuun. Oo6paTHbie
TPUTOHOMETPHYECKHE
byHkuun

IIpakTuyeckoe 3aHsATHE Nell  IIpeoOpazoBanus TpaduKOB.
[TapannensHplii TIEPEHOC, CUMMETPHUS OTHOCHUTEIBHO OCEH KOOPIMHAT |
CUMMCTPUS OTHOCUTCIIbHO Hadalla KOOPpAHWHAT, CUMMCETPHUSA OTHOCHUTCIBHO
PSIMOM Y = X, PaCTSHKCHUE M CXKATHE BJIOJIb OCEH KOOPIUHAT.

IIpakTnyeckoe 3ansaTHe Nel2 OGpaTHBIC TPUTOHOMETPUYECKUE (QYHKIIUU

I

IIpakTuyeckoe 3ansitue Nel3 Hccnepoanue dynkiuu. [Toctpoenue u
npeoOpaszoBanus rpadukoB QYHKIUN C HCIIOIH30BAHUEM WX CBOWCTB.

CamocrosiTesbHasi padora o0yuarommxcs Nel(

Pemenue 3amau. M3ydeHue omnpeneicHuid 4MciIOBON (DYHKIIMHU, apryMEHTa
byukuy, 3HadeHust ¢pynkiuu. CrocoObl 3amanus ¢yHkiuil. Haxoxnenue
obmactu ompenenenuss U obnactu 3HaueHW ¢(yHkumu. ['eomerpuueckue
npeobpazoBanus rpadukoB QyHKIUU.

Tema 1.7.
YpaBHeHnus u
HEpPaBeHCTBAa

Coaep:xanue yueOHOTr0o MaTepHaJia

26

YpaBHEHUsI U CHUCTEMBI YpPaBHECHUM. HepaBenctBa. PaBHOCUIBLHOCTH
ypaBHEHUW, HEPABEHCTB, cHUCTeM. OCHOBHBIE TMPUEMBl HX PEIICHUS
(pa3yoxeHue Ha MHOXKHUTEIIH, BBEICHUE HOBBIX HEM3BECTHBIX, ITOJCTAHOBKA,
rpadu4ecKuil MeTox).

IIpakTuyeckoe 3anaTHe Nel3 lcnonb3oBaHue CBOICTB U rpauKoB
(GyHKIUH NpU pelieHuH ypaBHEHUH U HepaBeHCTB. MeTo/1 MHTEpBaJIOB.

PaHI/IOHaHBHI)IG, HppalvOHAJIbHBIC YPABHCHUA, HCPABCHCTBA U CUCTCMBI.
[loka3zaTenbHbIE ypaBHEHUS.

ITokazarenbHbIE HEPABEHCTBA.

Jlorapudmuueckre ypaBHeHUs U HEPABEHCTBA.

IIpakTuyeckoe 3ausitue Neld TpuroHomerpuyeckue ypaBHEHUS.
TpUroHOMETPUYECKUE HEPABEHCTBA.

N3o00paxkeHre Ha KOOPAWHATHOM TIJIOCKOCTH MHOXECTBA  peIICHUMN
YpPaBHEHUH U HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.

IIpakTuyeckoe 3ansitue NelS
YpaBHeHus U cucTeMbl ypaBHeHU. HepasencTsa. Mcnonb30BaHue CBOWCTB
U rpaduKoB (YHKIUI NPU pelIeHNH YpaBHEHUH U HEPABEHCTB.

CamocrositeibHas padora o0yuyarommxcest Nell
Pemenne panrOHAIBHBIX, HppanruoOHalbHBIX, I10Ka3aTCJIbHBIX n
TPUTOHOMETPUYECKUX YPABHEHUI, HEPABEHCTB U CUCTEM YPaBHEHUM.

CamocrosiTeibHas padora o0yuarommxcs Nel2
Pemenvie 3anau. [IpyMeHeHre METOAa MHTEPBAJIOB NPH PEILIEHUH HEPABEHCTB.
I'paduueckoe penieHne JMHEHHBIX U KBaAPATHBIX HEPABEHCTB C IBYMsI
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NCPCMCHHBIMU UX CUCTCM.

IloBTOpEHUE

[ToBTopenue tem: Kopuu, crenenu u gorapudmbl. OCHOBHBIE
TPUTOHOMETPUYECKUE TOXKIECTBA.

1,2

CamocrosiTesbHasi padora o0yyarommxcst Nel3
ITonroroBka K SK3aMEHY, pEeLIEHHE 3a/1a4.

IIpomMeskyTOUHasI aTTECTAIUS — YIK3aMEH

Pa3n

ea 2. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 2.1.
IMocaenoBaTeabHOCTH

Coaep:xanue yueOHOTo MaTepHaJia

\l

CriocoObl 3a1aHUs U CBOMCTBA YMCIIOBBIX MocieoBaTenpHocTel. [lonsTue o
npezene nocuenoBarenbHOCTH. CyliecTBOBaHME IIpeliela MOHOTOHHOM
OrpaHUYEHHON M0CJIEI0BATEIbHOCTH. CymMmupoBaHue
nocjaenoBaTeNnbHOCTE.  beckoHeyHo — yObIBaromass  reoMeTpuyeckast
porpeccus 1 ee cymma.

CamocrosiTeibHas padora odyuarommxcs Nel4

Pemrenne 3aga4. CrIoCOOBI 3a1aHusI YUCIIOBOM MOCIIEI0BATEIbHOCTH, CyMMa
MIEPBBIX IT WICHOB OECKOHEYHO YOBIBAOIIEH reoMeTprueckoi mporpeccun. [Ipemen
YHCIJIOBOM IOCIIEIOBATEIbHOCTH.

Tema 2.2.
IIpousBoanas

Coaep:xanue yueOHOro MaTepHaJia

34

[TonsiTvie 0 MPOU3BOAHON PYHKIIMH, €€ T€OMETPUUECKHI U pru3nueckuii
CMBICIL.
IIpon3BOHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHUS], YACTHOTO.

[Tpon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIHH.
VYpaBHeHMe KacaTeabHOU K rpaduky GyHKIUY.

IIpakTnueckoe 3ansaTHe Nel6 [IpousBoanbie oOpaTHOM QyHKIIMM U
KOMIO3UIMH (PYHKIIHH.

IpakTuyeckoe 3ausitue Nel7 [IpousBoaHas CIOXKHOW (PYHKITHH.
Bropast npousBoaHas, ee reoMeTpUIeCKHi U (GU3HUECKUN CMBICTT.
Haxosxienne ckopocTs Jj1sl Ipoliecca, 3a1aHHoro (hopmyIion u rpad@uxom.

IIpakTyeckoe 3ansitue Nel8 [IprmeHeHne nponu3BOIHON K
MCCJIEIOBAaHUIO (PYHKIMH U TOCTPOECHUIO IPa(PUKOB.

[TprMeps! NCII0JIB30BAHNS TPOU3BOIHON JUISl HAXOXKAECHUS HAUITY4ILEro
pelieHus B MPUKJIAIHBIX 3ajauax.

IIpakTyeckoe 3ansatue Nel9
ITocnenoBarenbHOCTH. [Ipon3BoIHAS.

CamocrosiTeibHas padora o0yuarommxcs NelS
Pemenue 3amau. CocTaBieHne ypaBHEHHS KacaTeabHOM K rpaduky

12

OK 1-11
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byHKIMY. BerarcieHue mpon3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUH.
[TpumeHneHre mpou3BOJHON K UccieoBaHuIo GyHKIMN. CXxeMa IoCTPOeHuUs
rpaduxoB Qynkumii. Micnoas30BaHuE MPOU3BOIHOM NI H3yUSHUS] CBOWCTB
GYHKIMHA U TOCTPOCHUSI TpaduKOB.

Tema 2.3. Coaepxxanue yueOHOIro MaTepuasa 22
IlepBooOpa3nas u [TepBooOpasHast 1 HHTETpaI. 2
HHTerpaJj Tabnuua nepBooOpa3HBIX.

Heonpenenenuplii UHTErpal.

Onpenenennslii uaTerpai. @opmyna Hetotona—IJlelioauma.

IIpakTnyeckoe 3ansatue Ne2( 4

[TpumeHeHue onpeAeIeHHOTr0 HHTerpaia Ui HaXOXACHUS TIIOIAAH

KPUBOJIMHEHHOM TpPaIlelAH.

IIpakTuyeckoe 3ansitme Ne2l 4

[Tprmepsl IpUMEHEHMsI MHTErpajia B (U3UKE U TEOMETPUH.

IIpakTuyeckoe 3ansitue Ne22 4

ITepBooOpazHas u unterpan. ®opmyna Herotona-Jlelonuna.

CamocrosiTesbHas padora o0yuarmuxcst Nel6 Pemenue 3anay. 8

WuTerpan u neppoodpaznas. Teopema Hprorona—Jleitbuuna.

Pazgen 3. TEOMETPUSA

Tema 3.1. Conep:xanue yueOHOTo MaTepuaJia 15 OK 1-11
Koopaunatel u [TpsimoyronbHast (AexkapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE. 2
BEKTOPBI dopmyna pacCTOSHUS MEXAY IBYMsI TOYKaMHU.

YpaBHeHust chepbl, MIOCKOCTH U MIPSIMOIA.

Bekropsl. Monyns BekTopa. PaBeHcTBO BekTOpOB. KoopauHaTsl BEKTOpA. 2

CiioxeHue BEKTOpOB.

YMHOKE€HHE BEKTOpa Ha YKCII0. PaznoskeHne BEKTOpa 10 HAIlPABJICHUSIM.

VYron mexay nByms BekTopamu. [Ipoekiusi BEeKTopa Ha OCh

CxaJiipHO€E ITPOU3BENEHNUE BEKTOPOB.

IIpakTnyeckoe 3ansTue Ne23 lcnonb30BaHHE KOOPAWMHAT M BEKTOPOB 6

MIPU PENICHUH MaTEeMAaTUYECKUX U MPUKJIAIHBIX 3a7ad.

CamocrosiTesibHas padoTa odyuyaromuxcesi Ne 17 5

Pewenuie 3anau. Onpenenenne KOOpAUHAT TOYEK B IpocTpaHcTBe. Dopmyna

paccTosTHUSL MEX]y IByMsI TOUKaMu, GopMyJia KOOPAUHAT CEPETUHBI

OTpe3Ka.
Tema 3.2. Conep:xkaHue yueOHOro MaTepuaJia 28
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[Ipsimble u miIockocTH | B3aumHoe pacnonoxeHue AByX NpsIMbIX B IPOCTPAHCTBE. 2
B IPOCTPAHCTBE [TapamienpHOCTH MPSAMON U IUIOCKOCTH. [lapaiiebHOCTh IIIOCKOCTEN.
[lepneHAUKyISIPHOCTD IPSAMOM U TNIOCKOCTH.
IlepnieHauKyIIAp ¥ HAKJIOHHAs. MeXCECCHOHHAs aTTeCTalusl.
Yroa Mexay npsiMOi U IJIOCKOCTHIO. 2
JByrpaHHbIi yrojl. YToJl MeX1y MIIOCKOCTSIMU.
IleprnieHIMKYJISIPHOCTD JBYX IJIOCKOCTEM.
['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA: MApaJUIETbHBIN MEPEHOC, 2
CUMMETPUS OTHOCUTENIBHO INIOCKOCTH.
IIpakTnyeckoe 3ansitue Ne24 [lapamnenbHoe npoexkTupoBanue [lnomans 4
OpPTOTrOHAJILHOM IPOEKIIUH.
IIpakTuyeckoe 3ansatue Ne25 300paxeHne MPOCTPAHCTBEHHBIX (GUTYp. 4
IIpakTuyeckoe 3ansitue Ne26 4
Koopaunats! 1 BeKTOpsl. [IpsiMbIE U TNIOCKOCTH B IPOCTPAHCTBE.
CamocrosiTesibHas padora o0yuaromuxcs Ne 18 10
Pemenue 3anau. [loctpoenne npsimeix v mockoctel. [loctpoenne
NIEPIIEHIMKYJIPa M HAKJIOHHOM K TI0cKoCTH. [TocTpoenue yrina Mexay HakJIOHHOM
U TJIOCKOCTBIO.
Tema 3.3. Copepxanue y4eOHOIro MaTepuaa 12
MHoOrorpaHHuKu Bepmmnsl, pedpa, rpaHu MHOrorpaiHuka. PazsepTka. MHOrorpaHHble yriibl. 2
Brimykiieie MHOrorpanHuku. Teopema Oiinepa.
ITpusma. [Ipssimast u HaknoHHas npusma. [IpaBuiibHas npusMma.
[Tapannenenunen. Ky6
IMupamupa. [IpaBuibHas nupamuaa. Y ceueHHas nupamuaa. Terpasap. 2
Cummerpuu B KyOe, B mapaiienenumnese, B npu3mMe u nupamujae. CeueHus
KyOa, MPU3MBbI U IUPAMHUIBL.
[IpencraBienue o npaBUIbLHBIX MHOTOTPAHHUKAX (TE€Tpa’ap, KyO, OKTasap, 2
JIOICKA’AP U UKOCADIP).
CamocrosiTesibHasi padoTa o0yuarommuxcsi Nel9 6
N300pakeHre OCHOBHBIX MHOTOrpaHHUKOB. [Tpu3ma. [Inomans ee
MOBEPXHOCTHU. BhINonHeHne yepTexei 1o yCIOBUAM 3a/1ad U UX pelIeHHUE.
Tema 3.4. Copepxanue y4eOHOIo MaTepuaJa 18
Tesa u moBepxnocru | LHunuunap. OcHoBaHue, BbICOTa, O0OKOBasi IOBEPXHOCTh, 0Opasyromias, 2
BpalleHHs pa3BepTKa.

Konyc. OcHoBaHue, BbICOTa, OOKOBasi MOBEPXHOCTh, 00pa3yromas,
pa3BepTKa. Y CEUCHHBIN KOHYC.
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IIpakTyeckoe 3ansitue Ne27
OceBble CEYECHUS M CEUCHHS, TapalJIeNIbHbIE OCHOBAHUIO.

IIpakTnyeckoe 3ansitue Ne28 6
[Tap u cepa, ux ceuenus. KacarenpHas na0ckocThb K cdepe.
CamocrosiTeibHas padora odyuarommxcs Ne20 6
Pemenne 3ana4. Buael munaapa. Y cedeHublil konyc. [lnomanp ero
IIOBEPXHOCTH.
Tema 3.5. Coaep:xkaHue yueOHOro MaTepHaJia 22
H3mepenns B O6mwem u ero m3mepenne. Marerpanshas ¢popmyna oobema. opmyiisl 6
reoMeTpuH o0beMa Ky0Oa, MpsIMOYrOJIbHOIO MapajuieenuIeaa, IpU3Mbl, UINHAPA.
®opmyiiel 00beMa THPAMUABI U KOHYca. POPMYIIHI IJIOIA U TIOBEPXHOCTEH
IUIMHAPa U KoHyca. Popmyiibl 00beMa 1apa  IIomagm chepsl.
IIpakTuyeckoe 3ansitue Ne29 I[Tomo6ue Ten. OTHOIICHUS TUIOMAACH 4
HOBEPXHOCTEH U 00BEMOB MOAOOHBIX Tell.
IIpakTuyeckoe 3ansitue Ne3( 6
MHororpansuku. Tena u MoBepxXHOCTH BpaieHus. M3mepenus B
reOMETPUH.
CamocrosiTeibHas padora odyuarommxcs Ne 21 6
Perenue 3aga4. Haxoxaenue miomanu cedenus. [nomanu nosepxuHocreu
ceprueckux cermeHTa 1 nosica. O6beMbl apajuiesenune1a, Npu3Msbl,
nUpamMu/ibl U yceueHHoi nupamuibl. Popmyna od0bema Kyoa.
Paznea 4. KOMBUHATOPUKA, CTATUCTUKA U TEOPHUSI BEPOSITHOCTEN
Tema 4.1. Copepxanue yueOHOIro MaTepuaJa 6 OK 1-11
DJIeMeHTbI OcHoBHbIE OHATHSA KOMOMHATOpUKH. Pa3menienue, nepecTaHoBKH, 4
KOMOHMHATOPUKH COUYETaHMS.
3ajauy Ha MOJICYET YMCIIa Pa3MEIEHNN, TEPECTaHOBOK, COUYETAaHU.
Pemienue 3a1a4 Ha nepe®op BapuaHTOB.
®opmyna ounoma HproTtona. CBolicTBa OMHOMHHAIBHBIX KOO MUIIMEHTOB.
Tpeyronsuuk [Tackans.
CamocrosiTeibHas padora odyuarommxcs Ne22 2
Penrenue 3a1a4 Ha nepeOoOp BapUaHTOB.
Tema 4.2. Copepxanue y4eOHOIo MaTepuaJa 10
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DJIeMeHThI TeOpHH
BEPOSATHOCTEM

CoObITHE, BEPOSTHOCTH COOBITHS, CIIOKEHHE U YMHOKCHHE BEPOSITHOCTEH.
[TonsiTHE O HE3aBUCUMOCTH COOBITHMA.

JuckperHas cinydaiiHasi BEJIMUMHA, 3aKOH €€ pacrpeeneHus. YucioBbie
XapaKTEPUCTUKHU JUCKPETHOM ciiydaiiHOW BesinuuHbl. [[oHsATHE O 3aK0OHE
OOJIBIIINX YHCEIL.

IpakTnueckoe 3ansitue Ne31 PeleHue npakTUUECKUX 3a1a4 HA
HAXO0XJICHUE BEPOSTHOCTU COOBITHS U YHCIIOBBIX XapaKTEPUCTUK
JIUCKPETHOM CITy4ailHO BEJTUYUHBI.

CamocrosiTeibHas padora odyuarommxcs Ne 23
Beruucnenue B mpocTelIMX ciiydasix BEpOSITHOCTH COOBITUI HAa OCHOBE
10JICUEeTa YKca Ucxo0B. Peenue 3anad.

Tema 4.3.
9J1eMeHTBI
MaTeMaTHYeCKOH
CTATHCTHKH

Coaep:xanue yueOHOro MaTepuaJia

33

[IpencraBnenue naHHBIX (TAOIHUIIBI, TUATPAMMBI, TpaduKn)

I'eHepanbHas COBOKYIHOCTb, BBIOOPKA, CpeHEE apU(PMETHUECKOE, MEIUAHA.

IpakTnyeckoe 3ansitue Ne 32 [lonsiTe 0 3a7a4ax MaTEMaTUYECKOM
CTAaTUCTUKH. Pelienne npakTuueckux 3aja4d ¢ IpuMEHEHUEM
BEPOSITHOCTHBIX METOJIOB.

IIpakTuyeckoe 3ansitue Ne 33 DieMeHTH KOMOWHATOPUKH, TEOPUU
BEPOATHOCTEN U MAaTEMATHYECKON CTATUCTUKH.

CamocrosiTe/ibHas padoTa o0yuarwmuxcsi Ne 24

HcTopus pa3BUTHS KOMOWHATOPUKU, TEOPHH BEPOSITHOCTEN M CTATUCTHKHU H
WX POJIb B PA3IMYHBIX Cepax deTOBEUSCKON KU3HEICATCIIEHOCTH.
[TonroroBuTh pedepaT u Mpe3eHTAIHIO.

IloBTOpEHME

IIpakTyeckoe 3ansitue Ne 34 IloBropenue Tem: OCHOBHBIE
TPUTOHOMETPUUYECKHUE TOXKIECTBA. PellieHne ypaBHEeHUI, CUCTEM YpaBHEHUI
U HepaBeHCTB. [Ipon3BojHas, nepBooOpa3zHasi U HHTETpall.

CamocrosiTeibHas padoTa odyuarommxcest Ne 25
[ToaroToBka K sK3aMeHy, pelieHue 3a/1au.

IIpome:xyTOUHAsI ATTECTALMSA - IK3AMEH

HToro mo fucunIinHe:

351
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3.YCJOBUSI PEAJIM3ALMM TNPOTPAMMBI  YUYEBHOIM
JACHUTIIAHBI

3.1. TpeGoBaHuss K MHHHUMAJIbLHOMY MAaTEePHAJIbHO-TEXHHYECKOMY
o0ecrieyeHUI0 y4eOHOM TMCIUTIIUHbI:

Peanm3zanust mporpamMMbl  AUCHUIUIMHBL  TpeOyeT HaIMYUS Y4eOHOTO
KaOMHEeTa MaTeMaTHKW JUIsl TPOBEICHHMS  3aHATHH  JIGKIIMOHHOTO  THIIA,
MPaKTUYECKUX  3aHATUH, B TOM 4YHCIE TPYIIOBBIX, WHIAWBUIYAIbHBIX,
MUCHbMEHHBIX, YCTHBIX KOHCYJIbTAIlMNA, TEKYIIEro KOHTPOJIS M MPOMEKYTOUHOU
aTTECTAIIUU.

O6opynoBaHue:

- pabouee MecTo Mperno aBaTes;

- COeIUaM3upoBaHHAs MeOenb (CTONBI, CTYNbs IO  KOJHYECTBY
o0yyJaromumxcs);

- TOCKa yYCHUUIECKasl.

Texauueckue cpeacTra 00ydeHUS:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOEKTOP, SKPaH.

YueOHo-HATIISIIHBIE TIOCOOMS: TUIaKaThl, Yy4eOHO-HArjsaHbIC MOCOOuS,
oOecrieuMBaOIIME TEMaTUYECKHE MIUTIOCTpalud 10  pabodeil mporpamme
JTUCLIMIUIMHBI, B TOM 4UHCIEe, BHJICO-ayJMO MAaTEpUalIbl, KOMIIBIOTEPHBIC
MIpE3CHTAIUH.

KommbroTep uMeeT 10CTyn K 3JeKTPOHHO-OMOIMOTCYHBIM CUCTEMAM,
BBIXOJ B TJI00AIbHYIO ceThb MIHTEepHET, OCHAICH JUIICH3MOHHBIM MPOrPaMMHBIM
oOecrieueHUEM.

3.2.  YuedHO-MeTOaMYecKOe ¥ HHGpopMANUMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHbBI

OcHoOBHbBIE YUeOHbI€ U3TaHUs

1. bammvakoB, M. W. Matematuka: yue6uuk /M.U. bammakos.- 2-e u3z.,
crep.- M.: KHOPYC, 2019.- 394c.- (CI1O) https://www.book.ru

2. boromomnos, H.B., Camoiinenko, I1.11. Maremaruka: yueOnuk jmius CI1IO
/H.B. boromomnos, IILW. Cawmoitnenko.- M.: Opaiit, 2019.- 40lc.-
(ITpodheccuonanbroe 0OpasoBanue) https://urait.ru

3. boromonos, H.B. Ilpaktnueckue 3agaHusi mo maremaruke. B 2-x u.
Y.1: yue6. mocobue ansa CIIO /H.B. boromonos.- 11-e uzn., nepepad. u gom.- M.:
FOpaiit, 2019.- 326¢.- (IIpodeccronanbroe o6pa3oBanue). https://urait.ru

4, boromonos, H.B. Ilpaktnueckne 3aganust 1mo maremaruke. B 2-x d.
Y.2: yueb. mocodbue g CITO /H.B. boromonos.- 11-e uzn., nepepad. u norm.- M.:
FOpaiit, 2019.- 251c¢.- (IIpodeccronanbHoe o6pa3oBanue). https://urait.ru

JlonosiHUTE IbHBIE Y4eOHbIE U3IaAHUS

6. boromosioB, H. B. Anrebpa u Hauana aHanuza: ydeOHoe mocoOue ist
cpea”ero TmpodeccuoHanbHoro oo6paszosanusi / H. B. boromonoB. — Mockaa:
M3narenscTBo FOpaiit, 2018. — 240 ¢. — (Ilpodeccunonanpnoe obpa3oBanue). —
ISBN 978-5-534-09525-8. T'pudp YMO CIIOhttps://urait.ru
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/book/algebra-i-nachala-analiza-449037

7. boromoiio, H. B. Maremaruka. 3agauu ¢ pemenussMua B 2 4. Yactp 1 :
yueOHOEe  1ocoOMe i cpeaHero  npodeccHoHalbHOro  oOpa3oBaHus /
H. B. boromosnoB. — 2-e¢ u3a., ucmp. u gon. — Mocksa : M3narensctBo HOpaiit,
2018. — 439 c.— (IlpodeccuonanbHoe obpazoanue). — ISBN 978-5-534-
09108-3. I'pup YMO CIIO https://urait.ru

8. boromonos, H. B. MaremaTtuka. 3agauu ¢ pemeHusamMu B 2 4. Yactp 2 :
yueOHOEe  1ocoOMe I CcpeaHero  npodeccHoHalIbHOrO  0Opa3oBaHus /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2018. — 320 c. — (IIpodeccuonanbroe obOpazoBanue). — ISBN 978-5-534-
09135-9. I'pup YMO CIIO https://urait.ru

9. MaremaTuka: anreOpa U Hadaja MaTEMaTUYECKOIO aHaJIM3a, FEOMETPHUS
Ui ipodeccuit U CreUanbHOCTEN COMabHO-3KOHOMUYecKoro npoduist/ ['yces
B.A. , I'puropseB C.I'. , UBonrura C.B. - 2-e u3g. crep.— M.: Axanemus,
2018.- 416 c. https://academia-library.ru

HNuTepHeT-pecypcesl

10..  www.fcior.edu.ru  (PenepanpHbiii  HEeHTp  UHPOPMAIUMOHHO-
oOpazoBarenbHbIX pecypcoB (DIIOP)).
11. www.school-collection.edu.ru  (EnunHas kosuteknms 1H(POBBIX

00pa3oBaTeIbHBIX PECYPCOB)

12. www. Ucheba. com (OOpa3oBaTenbHblii mopTan «Yueba»: «YPpoKm»
(www. uroki. ru)

Mertoauyeckue yka3aHusi JJsi  O0Oy4alolIMXCSl 1O  OCBOEHHIO
AUCHMILIMHBI

13. Meroauueckue ykazaHusi [ OOy4yarOUMXCS IO  BBIIOJHEHUIO
MPAKTUYECKUX PadOT.

14. Meroauueckue yka3zaHus JJisi 00y4yarolUXcsl 110 BBIOJIHEHUIO 3a/laHuM
CaMOCTOSATEIbHON paOOTHI.
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https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

4. KOHTPOJIb U OHLEHKA PE3YJIBTATOB OCBOEHMUSA YYEBHOH

JTUCHUIINHBI

4.1. ®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3YJIbTATOB 00y4eHH s

Pe3yabTarnl 00yyeHus

DopMbI U METOAbI
KOHTPOJISI M OlleHKH
pe3yabTaToB
o0yueHust

Obwue Komnemenyuu:

OK 1. IloHuMarb CYHIHOCTh W COLMAJIBHYIO 3HAYMMOCTh CBOEH
Oyaymeit mpodeccuu, MpOSBIATh K HEH YCTONUMBBINA HHTEpEC.

OK 2. Opranu3oBbiBaThb COOCTBEHHYIO J€ATEILHOCTh, BBIOMpATh
TUTIOBBIC METOABI M CIOCOOBI BHITIOJHEHUS MPO(EeCcCHOHANBHBIX 3a/1a4,
OILICHUBATh UX 3(PPEKTUBHOCTH U KAYECTBO.

OK 3. IlpuHMMaTh pemieHuss B CTAaHAAPTHBIX W HECTAHJIAPTHBIX
CUTYaIUsAX U HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymectBisaTh TMOHCK H HCIOJIb30BaHHWE HWH(POPMALINH,
HeoOXoaumMor st 3((PEKTUBHOTO BBITIOJIHEHHS MPOQPECCHOHATBHBIX
3aa4, Mpo(eCCHOHATBHOTO U JIMYHOCTHOTO PA3BUTHSI.

OK 5. Hcnons3oBaTh UH(OPMaIMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH B MPO(ECCHOHATILHON IEATEIIbHOCTH.

OK 6. Paborate B KOJUIEKTHBE M KOMaHJE, d(PGEKTUBHO OOIIAThCS C
KOJIJIETaMH, PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK 7. bpatb Ha ce0si OTBETCTBEHHOCTh 3a PabOTy YJIEHOB KOMAaH/IbI
(TTOAYMHEHHBIX ), PE3YJIbTAT BBITOJIHCHUS 33JaHUH.

OK 8. CamocTosiTenbHO OIpenesaTh 3aJayd MpPo(ecCHOHAIBHOTO U
JMYHOCTHOTO PAa3BHUTHUs, 3aHUMAThCS CaMOOOpa30BaHWEM, OCO3HAHHO
TUTAHUPOBATh MOBBINIEHUE KBATH(PUKAIUH.

OK 9. OpuentupoBaTbCs B YCIOBUSX YaCTOM CMEHBI TEXHOJOTHUU B
npodhecCuOHaNBHOM NeSTENbHOCTH.

OK 10. Bnaners ocHOBaMHU MpEeANPUHUMATENBCKON IESITENIbHOCTH U

0COOEHHOCTSIMM ~ TNpEeANPUHUMATENbCTBA B NPOQPECcCCHOHATBHOMN
JeSITEIbHOCTH.
OK 11. OO6namath  9KOJIOTMYECKOM,  HMHGPOPMALMOHHOM U

KOMMYHHUKaTUBHON KyJbTYpOi, 0a30BbIMM YMEHMSIMHU OOIIEHUS Ha
WHOCTPAHHOM SI3BIKE.

Ilpeomemnmnvie pesynomamoi:

- c(OpPMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKE KaK 4acTH
MHPOBOM  KyJbTYppl M MECT€ MAaTeéMaTUKH B  COBPEMEHHOU
UBWIN3ALUH, CIIOCO0AaX OMMCAHUS SBJICHUH pEaJbHOr0 MHUpa Ha
MaTeMaTH4eCKOM

- C(bOpMI/IpOBaHHOCTB Hpe,[[CTaBJICHI/Iﬁ 0 MATEMaTHUYCCKUX

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHUE;

- BBITIOJIHEHHUE
MUCHMEHHOW PabOTHI;
- BBITIOJIHEHUE
MPAKTUYECKOU
paboThI
(MHAMBUYaTTbHAS
dhopma paboThI)

- 3a1uTa HopThoaIno

OnenHka pe3ynbTaToB
BBITIOJTHEHUS
CaMOCTOATEIILHON
paboThl

IIpomexxyrouHnas
aTTectamus B popme:
1 cemectp -3K3ameHa
2 ceMecTp - IK3aMeHa.

Merton npoBeieHus
IIPOMEKYTOUHON
aTTecranuu 2
CEMeCTpa: BBIIIOJIHEHNE
9K3aMEHALlHOHHOT O
KOMIUIEKCHOTO 3a/laHus
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MOHATUAX KaK BaXKHEHIIMX MATEMAaTHYECKUX MOJENAX, MO3BOJISIOIIMX
ONMCHIBATL W M3y4yaTh pAa3HbIE IPOLECCHl W SBJICHUSA, MOHUMAaHHE
BO3MOKHOCTH  aKCHOMAaTHYECKOIO0  IOCTPOEHUS  MaTeMaTHUYECKHX
TEOpUI;

- BJIAJICHUE METOJAaMHU [O0Ka3aTeIbCTB U AJITOPUTMOB pELICHUS,
YMEHUE HUX MPUMEHSATh, INPOBOJIUTH JOKA3aTEIbHBIE PACCYXKICHUS B
XOJI€ peIICHUs 3a1aY;

- BJIAJICHUE CTaHAAPTHBIMU IIPHUEMaMU PELIEHUs PallMOHAIBHBIX U
MPPALMOHAJIBHBIX, MTOKA3aTeJIbHbIX, CTEIECHHBIX, TPUTOHOMETPUUYECKUX
YpaBHCHUH H HEPABEHCTB, HMX CHUCTEM; MCIOJIb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX MMPOTPAMM, B TOM YHUCIE ISl IO- UCKA IIyTHU PELIECHUs U
WJUTIOCTPALIMU PELIEHUS YPABHEHUN U HEPABEHCTB;

- c(OPMUPOBAHHOCTh MPEACTAaBICHUI 00 OCHOBHBIX MOHATHUSAX
MaTe€MaTU4YecKOro aHalau3a M UX CBOWCTBAX, BJIAJICHUE YMEHHUEM
XapaKkTepu30BaTh TMOBEACHUE (DYHKIMH, HCIIOIB30BAHUE MOJYYCHHBIX
3HAHWH JJI OIMCAHUs U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTE;

- BJIAJICHUE  OCHOBHBIMM  TOHATHUSAMHM O  INIOCKMX U
MPOCTPAHCTBEHHBIX ~ I'€OMETPUYECKHX  (urypax, HX  OCHOBHBIX
CBOMCTBAX;

- c(OpPMUPOBAHHOCTh YMEHHUsS PACIO3HABATH TI'€OMETPUYCCKHE
burypsl Ha 4YepTekax, MOJAEISIX U B pealbHOM MHUpPE; MPUMEHEHHE
W3YYCHHBIX CBOMCTB IeOMETPHYSCKUX (GUTYp U GOpPMYI IS pEIICHHS
F€OMETPUUYECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJICpKAHUEM;

— c(OPMHUPOBAHHOCTH NPEJCTABICHUN O MpPOIECcax W SIBICHUSX,
MMEIOLIUX BEPOSATHOCTHBIN Xapakrep, CTaTUCTUYECKHUX
3aKOHOMEPHOCTSIX B  pEaJbHOM  MHUpPE, OCHOBHBIX  IOHSTHUAX
AJIEMEHTAPHOU TEOPUU BEPOSTHOCTEW; YMEHHI HAXOJWUTh W OLICHUBATh
BEPOATHOCTH HACTYIUICHHUS COOBITHI B MPOCTEHIINX MPAKTUYECKUX
CUTYalHsIX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEJINYWH;

- BJIaJICHUE HABBIKAMU HCIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX
[IPOTpaMM IIPHU PEIICHUU 3a1a4.

4.2. ®oH/ OLCHOYHBIX CPEACTB AJIf POBEIeHHUS MPOMEKYTOYHON ATTeCTALNH

00y4arIIMXCs M0 JUCUMILITIMHE

IHoka3aTen U KPUTEPUU OLCHUBAHUSA KOMIIETEHIIM U

Ilokazarenu wun KpUTCPpHUHN OLCHHBAHUA KOMHGTGHHHﬁ, OIMMCAaHHUC IIIKaJl

OIICHUBAHUS COJIepkKaTCs B pmiioxeHuu 1.

KoHTpoJibHBIC U TeCTOBbIE 3a1aHUS
KonTposnbHble 3a1aHus coAepKaTcs B MPUIOKEHUU 1.

MeTtoanyeckue MaTepUuaIbl

Meroauueckie Matepuaibl, ONPESISIoNe MNPOUEAYPHI

OIICHUBAHU

3HAHWM, YMEHUH, XapaKTepu3yomux GOpMUPOBAHUE KOMIIETCHIIUM, COACPIKATCS

B MpUJIOKeHUU 1.
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IIpunoxenne 1
KoHTpoJibHO-0LIeHOYHbIE CpecTBa
JJIs1 MPOBe/IeHUsI MPOMEKYTOUYHOM aTTeCTALMHU 10 TUCUMUILIHHE
OV /.04 MaremaTuka

1.1. ®opma npoMe;KyTOUYHOM aTTecTAlMM: dK3aMeH (2 cemecTp).

q)OHI[ OLICHOYHBIX CPEACTB COACPIKUT KOHTPOJIbHO-OLICHOYHLIC CPCACTBA, HCO6XOILI/IMLIX

JUTSL IPOBE/ICHUS SK3aMECHa.

1.2. Cucrema ouleHUBAHUA Pe3yJIbTATOB BBINOJIHEHUS 3aJaHUMH

OneHuBaHUE PE3YJIbTATOB  BBINOJNHEHHS 3a/JIaHUH  MPOMEKYTOYHOW  aTTeCTalluu
00yYaromuXCcst OCYIIECTBIISECTCS Ha OCHOBE CIIETYIONUX MPUHIIUIIOB!

JOCTOBEPHOCTH OIEHKH — OLICHHBAETCS YPOBEHb C(POPMUPOBAHHOCTH 3HAHHMA, YMECHHUH,
NPAaKTUYECKOTO OMbITa, OOMIMX U MPOPECCHOHATBHBIX KOMIETCHIUH, MPOJEMOHCTPUPOBAHHBIX
00y4aroIMUMUCS B XOJI€ BBITIOJTHECHUS 3a/1aHUS;

AICKBATHOCTU OLCHKU — OICHKAa BBIIIOJHCHUA 3aIIaHI/H\/JI AOJDKHAa HPOBOJUTHECS B
OTHOILIEHWH TEX KOMIICTEHIIMI, KOTOpble HEOoOXOAMMbI sl A((EKTUBHOIO BBIOTHCHUS
3a/IaHus;

HAJICKHOCTH OIICHKH — CHUCTEMa OLICHUBAHMS BBIMIOJIHEHUS 3a/IaHUi JTOJDKHA 00J1afaTh
BBICOKOHM CTENEHbIO YCTOMYMBOCTH MPH HEOJHOKPATHBIX OIEHKAaX YpOBHS CHOPMHUPOBAHHOCTH
3HAHWH, YMEHHI, TMPAKTHYECKOTO OIbITa, OOMMX H NPOPECCHOHATBHBIX KOMIICTCHIIUN

00yJaromuxcs;

KOMIUIEKCHOCTH OILIEHKM — CHCTEMa OLICHHMBAaHMS BBIIOJHEHUS 3aJaHui JOJDKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMME ©  NPOo(PEeCcCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHWS KOHKYPCHBIX 3aaHUN JTOJKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTeW TpOoGecCHOHAIbHOW OpHEHTAlWU WU [PearoYTeHUuN
npernojaaBaresyieil, OCyIECTBISIIOIIMX KOHTPOJIb WM aTTECTALMIO.

IIpy BBINOSHEHUHM NPOLELYpP OLEHKH 3aJaHUN MCIONb3YIOTCS CIENYIOLIME OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbBIX OAJUIOB;

METO/I pacyeTa CBOJAHBIX 0aslIoOB;

Pe3ynbTaThl BBINOJHEHUs 3aaHUN OIIEHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja Ui OLIEHUBAaHUS pe3yabTaTOB 00yUeHUs:

[lepeBon nsiTi OanbHOM MIKAJIBI YU€Ta Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOYHYIO IIKaJly:

Onenka KonnuyectBo 0a/1510B, HAa0paHHBIX 32
BBINOJIHEHHE TEOPEeTHYECKOI0 U NPAKTHYECKOI 0
3aJaHusl, CPeIHUH 0aJ1J1 M0 HTOraM aTTeCTALMHU

OreHKa 5 «OTINYHOY 4.6-5
Orenka 4 «X0porio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
Omenka 2 <29

«CHCYHOBJICTBOPUTCIIBHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananmne:

1.01BeTUTH Ha BOMPOCHI (2 BoIpoca).

2. BemmonHuTh npakTHueckoe 3afanue (1 3axanue).

IIpumepHBbIe BOpoCHkI 115 codeceOBAHUS
1. Lenble u paumoHagbHbIE YUCIIA.

2. JlelcTBUTEIbHBIC YHCIIA.
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[TpuGinKeHHbIE BEIYUCICHHUS.
KommiekcHsble yncia.
KopHu u crenenu.
KopHu HaTypalbHOM CTENIEHH U3 YUCIIa U UX CBOMCTBA.
Crenenu ¢ parioHAILHBIMU TTOKA3aTEISIMU, MX CBOHCTBA.
Crenenu ¢ 1eHCTBUTENBbHBIMU IIOKA3aTEISIMU, UX CBOMCTBA.
Jlorapudm yncna. OcHOBHOE JoTapu(PMUIECKOE TOXKIECTBO.
0. Jlorapudmsl. ColicTBa 10oraprudmoB.

11. Jlorapudm. lecsTuunbie M HATYypaIbHBIC JIOTAPU(MBI.

12. Jlorapudm. Onpeneneuue. [IpaBwia nefictBuii ¢ morapudmamu.

13. Jlorapudm. OcuoBHbIe OHATHS. [Iepexoa K HOBOMY OCHOBaHHIO.

14. TIpeoGpa3oBaHue anreOpandecKux BIPAKCHUM.

15. IIpeoOpa3oBaHue palMOHANIbHBIX U HPPALMOHAIBHBIX BBIPAXKEHUHN.

16. IlpeoOpa3oBaHuE CTEIEHHBIX U TOKA3aTEIbHBIX BHIPAXKEHUH.

17. IlpeoOpa3oBaHue MOKA3ATEIbHBIX U JOTaPUPMHUUECKUX BBIPAKEHUMN.

18. Papuannas mepa yria. BpamarenbHoe JBH)KEHUE.

19. Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YHCTIA.

20. 3Haky, YHCIIOBBIE 3HAYEHUS U  CBOWCTBA YETHOCTH, HEYETHOCTHU
TPUTOHOMETPHUYECKHUX (PYHKIUH.

21. TpuroHomerpuyeckue (PyHKIIMU YUCIOBOIO apryMeHTa.

22. OCHOBHBIE TPUTOHOMETPUUYECKHE TOKIAECTBA.

23. ®opmynbl NPUBEIACHHUS.

24. ®OpMyIbI CIOKECHHUS.

25. CuHyC U KOCHHYC ABOMHOrO yriyia. @opMyJibl HOJOBUHHOTO YyIIa.

26. IIpeobpazoBanne CyMMBbl TPUTOHOMETPUIECKUX (PYHKIIHI B TPOU3BEACHHUE.

27. IlpeoOpa3oBaHue NpoU3BEICHHsI TPUTOHOMETPUUYECKUX (YHKLUN B CyMMY.

28. Ilpeobpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKCHUU.

29. Belpa)kxeHHEe TPUTOHOMETPUYECKMX (QYHKLUI dYepe3 TaHIeHC IOJIOBUHHOTO
apryMeHTa.

30. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHUCIIa.

31. Tpocreiimme TPUTOHOMETPUYECKHIE YPAaBHEHHUS.

32. IIpocreiiye TPUTOHOMETPUYECKHE HEPABEHCTBA.

33. ®ynkuuu. OcHoBHBle mOHATHSA. OONacTe ONpeneNeHuss W MHOXKECTBO
3HAYCHUM.

34. Oynkuuu. ['paduk pyHKInw.

35. ®ynkuuu. Iloctpoenne rpadukoB (QyHKIUMM, 3aJaHHBIX pa3IMYHBIMU
CHoco0amH.

36. ®ynkuuu. CBoiicTBa QyHKIUH.

37. ®Oynkuuu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTrPAaHHYEHHOCTD,
HNEPUOIUIHOCTb.

38. Oynknuu. [IpoMexxyTKM BO3pacTaHuss W YObIBaHWs, HauOoybIIee U
HaMMEHbIIIee 3HAUEeHUs, TOUKU dKCTpeMyMa. [ paduueckas HHTEpIpeTarus.

39. Cnoxnas ¢yHKOus (KoMmo3unus). ApudMeTHUeCKHe Olepamud  HaJ
byHKIUAME.

40. Oyakumu. [ToHsTHE O HEMPEPHIBHOCTH (DYHKITHH.

41. OGpatHble QyHkiuu. O6MacTh onpenaeneHus U 00JacTh 3HAUYEHU 0OpaTHOM
GyHKIHH.

42. O6patuble pyHkuuu. Coiicta. I'padux o6paTHO# QyHKIHH.

43. Jlorapudmudeckas GyHKIUs, €e CBOWCTBA U TpaduK.

44. Jlorapupmuueckue ypaBHEHUS U HEPAaBEHCTBA.

45. Tloka3zatenbHas QyHKLHSA, €€ CBOWCTBA U rpaduK.

46. Tloka3aTenpHble ypaBHEHUS U HEPABEHCTBA.

BO~NOGOR~W
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47. CrenennHast QpyHKIMs, ee cBOiicTBa U rpaduk.

48. YpaBHEHHs M HEpABEHCTBA CTETICHHOUW (PYHKITHH.

49. OO0nacTh ompeJeleHuss 1 MHOXKECTBO 3HaYCHUI (yHKIUM y- SiNX,eé cBoiicTBa
U rpaduk.

50. OO6nactp onpeneneHuss 1 MHOXKECTBO 3HaYeHHUN (DYHKIIMHU y- COSX, e€ CBOICTBA
U rpaduk.

51. OO6nactp ompeneneHusl 1 MHOXKECTBO 3HaueHUi QyHkImu y= tgX, e€ cBoiicTBa
U rpaduk.

52. OO6nactp omnpeneneHns 1 MHOXECTBO 3HAUEHUH QyHKIUH y= ClgX, e€ cBoiicTBa
U rpaduk.

53. ITlpeobpazoBanusi rpadukoB QyHknmid. CHUMMETpHsi OTHOCHUTEIBHO OCei
KOOp/MHAT.

54. TIpeobpaszoBanus rpadukos ¢pynkumii. [lapannensHblii mepeHoc.

55. IlpeoOpazoBanusi rpadukoB (yHkuid. CHUMMETpUs OTHOCHUTEIHLHO Hadaja
KOOp/MHAT.

56. IIpeoOpazoBanus rpadukoB ¢GyHKIUH. CUMMETpUS OTHOCHUTEIBHO MPSIMOI
y=X.

57. IlpeoOpazoBanus rpaduxoB ¢yHkiuil. PacTshkeHne u ckaThe BIOJb Oceil
KOOp/MHAT.

58. VpaBHenus. PaBHOCHIIBHOCTH ypaBHEHUH,

59. VYpaBuenus. OCHOBHBIC IPUEMBI UX PEUICHUSI.

60. Cucremsl ypaBHeHUH. PaBHOCUIIBHOCTH CUCTEM ypaBHEHUH.

61. Cucremsl ypaBHeHU. OCHOBHBIC TPUEMBI UX PEIICHHUS.

62. HepaBenctBa. OCHOBHBIE IPUEMBI UX PELICHHUS.

63. HepaBenctBa. PaBHOCHIIBHOCTh HEPABEHCTB.

64. Vcnonb3oBaHue CBOMCTB U rpadukoB (GYHKIMI MPU pElIeHHH YpaBHEHUN U
HEPaBEHCTB.

65. MeToa HHTEpBaNOB.

66. N3o00pakeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEIICHHUI ypaBHEHUI
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

67. N3obpakeHne Ha KOOPAMHATHON TJIIOCKOCTH MHOXKECTBA PEIICHHUI HEPABEHCTB
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

IIpuMepHble NpaKTHYeCKHe 3aaHUA
Pa3Burtue nousitus o uncJje

1. BuIyncauTs:
(1+i)°
2. Haiiti Moaynp u apryMeHT KOMITJIEKCHOTO YHCIIa
z=-5i
3. Jlanbl yucna:
Haiigure:
4, Janbl yncna:
Haiigure:
KopHu, crenenu u jorapudpmsi
1. Brruucnure
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2. Brerauciure
3. Brrunciire

4, Brrauciure

OcHOBBI TPUTOHOMETPUH

1. Haiitu 3nak yucna . OtBeT obocHyWTE.

2. Haiitu 3nak yucna . OtBeT obocHyWTE.

3. Haiinure 38ak 4ucna . OTBeT 00OCHYIITE.

4, JloxaxkuTte, 9TO

DyHKIUH, X CBOIICTBA U IPAPUKH

1. [Toctpouts rpadux QyHKIMH

2. [Toctpouts rpaduk QyHKIMH

3. Hana ¢pyHkims . Haiitu 3Hauenus GyHKIIUU B TOUKAX -
1, ,10

4, Haiitu obnacte onpeneneHust GyHKIUH

YpaBHeHHs U HEPABEHCTBA

1. Pemnre ypaBHeHUE

2. Pemure ypaBHeHHE

3. Pemure ypaBHeHue

4. Pemnre ypaBHeHHE

Hauyana maTemMaTHueckoro aHajamu3a

1. Brrunciure

2. Beruncnure:

3. Haiinure npou3BoaHy0 GHyHKIIMIMA:
a) f(x) =

0) f(x) =

4 Haiitu ypaBHeHme KkacaTenpbHOWM K Tpaduky  (QYHKIUH

5. Haiiaure npon3BoaHy0 QyHKINU
6. Uccnenyiite (QyHKIIMIO HA MOHOTOHHOCTH U IKCTPEMYMBI

7. Haiinute nponsBoaHyto GyHKIUU
8. Haiinute mnpoMexXyTkM MOHOTOHHOCTH (YHKIMM U TOYKHU

IKCTpEMyMa

24



9. Haiinute Toukm mepernba M MpOMEXYTKH BBITYKIOCTH Ipaduka

byHKIIUN

10. Haiinure mnpOMEXYTKM MOHOTOHHOCTH (GYHKIMH M TOYKH
IKCTpEMyMa

11.  Jlokaxwure, uyto pyHkmus F sBiasercs mnepBooOpa3HOl mis (GyHKIIUU

f(x) na mpomexytke ( - o0 ; +o0), ecnu
a) Fx)=x*-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Beruncnure  UHTErpai Breruncnure mionianab

burypsl, orpaHuueHHON TpapuKoM (HYHKIIHU , IPIMBIMH "
0CBIO abcLuce

13.Bprarcnure uHTErpat

14.Bprancnure miomans (Gurypsl, orpaHudeHHONW rpadukom (yHKIHHA
U OCBIO abcIuce
15.Bbruncnure miomans (Urypbl, orpaHMYeHHON IrpapukoM (QyHKIUH
1 0ChI0 albcuuce

KomOuHaTopuka, CTATUCTHKA M TEOPUS BEPOSITHOCTEH

1. B rpynne 32 cryneHta. CKOJBKMMH CIIOCOOAMH  MOXHO
chopMupoBaTh KOMaHIy M3 4 YeNOBeK /UIs y4acTUs B MaTeMaTH4eCKOH
onummuazae?

2. Brrunciuts: A73+A52+A53

3. Haiitu

4, CKOIBKO pa3NUYHBIX MIECTH3HAYHBIX YHCEN MOYKHO 3aMHCcaTh ¢ TOMOIIbIO (P
2,3,4,5, 6,7 Takum o0pa3om, 4TOOBI Bce UPPHI B YUCIIaX OBLIN PA3TUIHbI?

S. HIudp ceitda odbpasyercs u3z nByx uucen. [lepsoe, 1By3HauUHOE YHCIIO,

obpasyercs u3 mudp 1, 2, 3, 4 (mudpsl B unciae MOTyT MOBTOPATHCS ). Bropoe, Tpex3nauHoe
yrcno, obpasyercs u3 uudp 7 u 6. CKoIbKO pa3NIudHbIX MUGPOB MOKHO HCIOIH30BaTh B TAKOM
ceride?

6. Han psin uucen 3,8, 7,2, 6,4, 6,8, 7,2. Haiitu cpennee apupmeTuieckoe, pa3max,
MOJTy B MEJIHaHYy.

7. Tpu xaxux 3Hauenusx x cpeonee apupmemunecxkoe psaoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Jana Beibopka 2, 2, 3,4, 4, 7,7, 7, 9. Haligute Meauany 3Toit BRIOOPKH.

9. Omnpenensist cTeneHb 3aCOPEHHOCTH [IBETOYHBIX CEMSTH, BBISICHSIITH, CKOJIBKO CEMSTH

COPHBIX paCTCHI/Iﬁ COJACPIKUTCA B KAXKIOM U3 100 MMPOU3BOJIbHBIX o6pa30M BBI6paHHLIX IIaKCTOB
C OAMHAKOBBIM YHCJIOM CEMSH. HOJ’Iy‘II/IJ'II/II

Hucno ceMsiH COPHBIX PACTEHUI

Yuciio nakeTon

Haiitu cpeanee apudmernueckoe 1 MOay.
10.  Tloacuuranu obwveM mpoaaxk marasuHa B TeueHue 10 mueit (B ThIC. pyo.): 45, 39,
33,37,31,29, 41, 41. Haiitu cpennee apudMeTHIECKOe, MOTY U METHAHY.

I'eomerpus
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1. OceBoe ceueHMEe KOHyca — IpaBWIIbHBIA TPEYTOJBHUK CO CTOPOHOM 12 cMm.
Haiinute muomanp ceueHus, NMPOBEJEHHOTO dYepe3 JBe oOpa3ylolue KOHYCa, Yrol MEXIy

KOTOPBIMHU PaBeH .Otpe3ok AD nepneHAUKYISIpeH K IUIOCKOCTH pPaBHOOEIPEHHOTO

tpeyronsauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KOHIT0B oTpe3ka AD no npsimoii BC.

2. Paccrostarie ot Toukm M 110 KaXI0il W3 BEPIIMH MPABHIBLHOTO TPEYTrOIbHHUKA
ABC paBHo 4 cM. Haiinure paccrosaue ot Touku M no miockoctn ABC, eciiu AB=6 cm.

3. B tpeyronsauke ABC nano: , AC=6 cm, BC=8 cm, CM — menuaHa.

Yepe3 Bepmmny C mpoBenena npsiMas CK, mepneHIuKyNIsipHas K IUIOCKOCTH TPEYroJbHHKA
ABC, npuuem CK=12 cm. Haiigute KM.
4, Yepes cropony AB pomba ABCD mnposeaeHa miockoctb ADM Tak, 4ro

nByrpannblii yron BADM pasen . Haitnure cropony pomba, eciu u

paccrosinue ot Touku B 1o miockoctu ADM paBno

5. Cymma miomajeil Tpex rpaHeid mpsIMOYroJIbHOTO Mapailieenurnena, UMEIOoInxX
o0myto BepuiuHy, paBHa 404 , a ero pedpa nponopuroHansHbl yncinam 3, 7 u 8. Haitaure
JMaroHallb napajuiesienumnena.

6. W3mepennst npsMOyroibHOro Mapajienenumena paBusl 8 cm, 12 cm u 18 cm.
Haiinure pebpo kyda, 00beM KOTOPOro paBeH 00beMY 3TOT0 Mapasuieenunea.

7. [ap paguyca 41 nm nepecedeH IMIOCKOCTbIO, HAXOIALIEICS Ha pacCTOSHUU 9 1M
oT uenTpa. Haiiaure miomans ceyeHus.

8. B xonyce manmuHa oOpa3yromieii paBHa 5, a paguyc ocHoBaHHs paBeH 4. Haiigure
00BeM KOHYCa.

9. Haiitn kocuHycC yriia MeXay BEKTOpPAMM: u

1.3.2 Kpurepuu oueHkun

banmel 3a
Kpurtepun oneHKH pe3y/ibTaTOB BbINOJTHEHHUS KPUTEPUU OIICHKU
TEOPETHYECKOT0 3aIaHUA MakcuMaJabHBIH
0a1 — 1 6ama
- JEMOHCTpHpYyeT TIIyOOKOoe, TIOJHOe 3HAaHWE U [OHHMaHHe 1
MIPOrpaMMHOTO MaTepHaa;
- HCYEpNBbIBAIONIE, MOCIEA0BATENbHO, TPAMOTHO U JIOTHYECKU BEPHO
W3JIaraeT MaTepual;
- Ia€T TOYHOE OIPEJEICHUE U UCTOJIKOBAHNE OCHOBHBIX MOHATHUH;
- TNpH OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTh CYKJICHHI,
MPUBOAUT BEPHBIEC aPTYMEHTHI, I€JAeT MPABUIbHbIE BHIBOIBL;
- MPAaBWJIBHO U 00CTOSITEIFHO OTBEUAET HA COMMYTCTBYIOIINE BOIIPOCHI.
- JIEMOHCTpPUPYET TJIyOOKO€, TIOJHOE€ 3HaHWEe W IIOHWMaHHWe 0,6

MIPOTPAMMHOI'0 MaTepHania;

- B OCHOBHOM IIPaBHWJIbHO, 0€3 U3MEHEHUsI OCHOBHOM CYTH TPaMOTHO U
JIOTUYECKHA BEPHO U3JIAracT MaTepual;

- JIOMYCKAeT HECYIIECTBEHHbIE HETOYHOCTH TMPHU OINPEICTCHUH |
HCTOJIKOBAaHUU OCHOBHBIX IOHSTHH;

- TpU OTBETE JEMOHCTPUPYET CaAMOCTOATENBHOCTh CYXICHUM,
IPUBOJIUT BEPHBIE APTryYMEHTHI, BEPHO, HO C HE3HAYUTEIbHBIMU
omuOKamMu JiesiaeT BHIBOJIBI;

- MPaBWJIBHO, HO COBEpINas HE3HAYUTENbHbIE OIMIMOKH, OTBEUaeT Ha
COIYTCTBYIOIIME BOIPOCHI.
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-pacKpbIiBaeT OCHOBHOE COJIEpXKaHWE Yy4yeOHOro warepuaia, HO 0,3
OOHApY)KMBAIOTCSI ~ CYIIECTBEHHbIE  MpoOeNbl B IOHUMAaHUU
IPOrpaMMHOT0 MaTepHuala
- HEIOJIHO, HapylIasl I0CJIEI0BATENbHOCTD U3JIaracT MaTepua;
- JIOIYCKaeT OIIMOKM B OINPEICICHUH U HMCTOJIKOBAHHUH OCHOBHBIX
MOHSTHH;
- pU OTBETE JIEMOHCTPUPYET CaMOCTOATEIBHOCTh CYXACHUIA,
IPUBOJUT YAaCTMYHO BEPHBIE apI'yMEHTBI, OTICJIbHBIE BBIBOJBI HEJb34
CUMTATh BEPHBIMU U OOOCHOBAaHHBIMU;
- CTYACGHT MWCIBITHIBAECT 3HAUUTENIbHbIE 3aTPyJHEHHUS, OTBEuYas Ha
COITYTCTBYIOIIIE BOIPOCHI.
- HE 3HAET 3HAUUTENBHON YacTU IPOrPaMMHOI0 MaTepuaa, JOIMyCKaeT 0
CYIIECTBEHHbBIE OLIUOKH;
- HE 3HAeT WM JaeT HEBEPHOE ONPEIECICHUE U MCTOJIKOBaHHE
OCHOBHBIX MTOHITHIA
- HE MOXET IPUBECTH BEpPHBbIE apryMEHTHI, JI€lAaeT HENpPaBUJIbHBIC
BBIBO/IBI;
- HEBEPHO OTBEYAET Ha CONYTCTBYIOIINE BOIPOCHI.
Kpurepun oneHkn npakTU4ecKoOro 3ajauus 1mo ajareope Bbanabl 3a
KpHUTEepHHU OLeHKHU
Xoa pelieHUus BEpHBIM, MPUBEIECHO BEpHOE OOOCHOBAHHOE pEIICHHE, 15
IIOJIYYE€H BEPHBIA OTBET '
XoJ pelieHHs BEPHBIM, HO JOIYIEHa OJIHa OMMOKAa BBIYMCINUTEIBHOIO 1
Xapakrepa,
Pemenne HauaTO JIOTMYECKHM BEPHO, JONYILIEHA BbIUUCIUTEIbHAS 05
ommOKa; WIK pelIeHue He JOBEJICHO JI0 KOHIIA, OTBET OTCYTCTBYET ’
HeepHoe penieHne, HEBEpHBIN OTBET WJIM OTCYTCTBHE PEHICHUS 0
UTOro 15
UTOI'O | 1 |
Ne Kpurepun onieHKH NPaKTH4YeCcKOro 3aJaHusi 0 reOMeTpHH Banabl 3a
KpHUTEePHUH OLleHKH
1 | HalizieH BepHBIN cIOCO0 pelIeHus;
IIPUBE/ICHA BEPHAs IOCJIEJ0BATEIBHOCT BCEX IIArOB PELIEHUS; BEPHO
000CHOBAHBI BCE KJIFOUEBHIE MOMEHTHI BHIOPAHHOTO CIIOCO0a peIIeHNUs;
BEPHO OTMEUYEHBbl HA YEPTE)KE CBOICTBA BCEX IPEACTABICHHBIX B 1,5
yCIIOBUU QUTYD U UX DJIEMEHTOB;
BEPHO BBINIOJIHEHBI BCE MPE0O0pa3oBaHMsl U BEIYMCICHMS;
IIOJIY4E€H BEPHBIN OTBET
2 | HaiiaeH BepHBIH cr10cO0 pelIeHus;
IpUBe/IeHa BEpPHAsl TOCJIEJ0BATEILHOCTD BCEX I11arOB PEILICHUS;
JOTIYIIEHbI OTCYTCTBUS U (MJIM) HErpyOble OMMOKA B OOOCHOBAHMSIX
KITFOUEBBIX MOMEHTOB;
BEPHO OTMEYEHBbI HA YEPTEXKE CBOMCTBA NPEJCTABIECHHBIX B YCIOBHUH 1
buryp ¥ ux 3JE€MEHTOB, KOTOpPbIE UTPAIOT BAXKHYIO POJIb B PEIIEHUU
3a]a4uu;
JIOTIyIIIEHa OJ{HA Herpy0as BbIUMCIUTEIbHAS OMMOKA, HE BIMSIONINE Ha
IIPABWJIBHOCTH JAIBHEHUIIETO X04a PEIICHUS
3 | X0 pelIeHust BEPHBIIA;
pelieHne, BO3MOXKHO, HE 3aBEPILIEHO; 0,5

JIOTIYIIEHbl OTCYTCTBHUSI U (MJM) HerpyOble omMOKH B OOOCHOBAHHSAX
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KJIFOUEBBIX MOMEHTOB;

OTMEYEHHBIC Ha YepTekKe CBOWCTBA MPEICTABICHHBIX B YCIOBHU (UTYP
U UX DJIEMEHTOB UMEIOT HETOYHOCTH;

JIOIYIIICHBI HEerpyOble OIMOKU B BBIYMCICHUSAX U B MPEOOPA3OBAHMSIX,
HE BIIUAIOIIKME HA IPABUIIBHOCTD X0/1a PEILICHHUS;

B pPe3yJIbTaTe ITHX OMIMOOK MOXKET ObITh OJyYeH HEBEPHBIN OTBET

4 | HEeBepHOE pelieHrne, HEBEPHbINH OTBET WJIM OTCYTCTBUE PEIICHUS 0

MTOIoO 1,5

1.4. MaTepuajbHO-TeXHHYECKOE o0ecleyeHne I NPoBeeHus MPOMEeKYTOYHOM
aTrecTanuu

ATTecTany NpoBOJUTCS B yueOHOM KaOMHETE MaTEMATUKH.

1.5 Y4eOHO-MeTOoaMuYeckOoe M UHPOPMALMOHHOE o0ecredyeHUe ISl NPOBeIEHUS
NMPOMEKYTOUHOI aTTecTAlMU

OcHoBHbBIE yueOHbIe H31aHUS

1. bammakos, M. . Marematuka: yuebnuk /M.U. bammakos.- 2-e u3n., crep.- M.:
KHOPYC, 2019.- 394c.- (CIIO) https://www.book.ru

2. boromonos, H.B., Camoiinenko, I.L1. Maremaruka: yueOnuk mis CIIO /H.B.
boromonos, I1.1. Camoiinenko.- M.: KOpaiit, 2019.- 401c.- (IlpodeccronansHoe oOpa3oBaHue)
https://urait.ru

3. boromonos, H.B. IIpakTuueckue 3amanus no maremaruke. B 2-x u. Y.1: yue®.
nocobue mnus CIIO /H.B. boromornos.- 11-e u3a., nmepepad. u gomn.- M.: FOpaiit, 2019.- 326¢.-
(ITpodeccuonanproe oopazosanume). https://urait.ru

4. boromonos, H.B. Ilpaktuueckue 3ananus no maremaruke. B 2-x u. Y.2: yue®.
nocobue mis CITIO /H.B. boromonos.- 11-e u3x., nepepad. u gom.- M.: FOpaiit, 2019.- 251c.-
(ITIpodeccuonansHoe odOpazoBanue). https://urait.ru

JonoiHUTE/ILHBIE y4eOHbIe U3TaHUS

6. Boromonos, H. B. AnreOpa m Hadana aHaim3a: ydeOHOE IMOCOOWE ISl CPETHETO
npodeccuonansHoro obpazoanusi/ H. B. boromonos. — MockBa: W3marensctBo FOpaiir,
2018. — 240 c. — (IIpodeccuonamsuoe obOpazoBanue). — ISBN 978-5-534-09525-8. T'pud
YMO CIIOhttps://urait.ru

7. boromonos, H. B. Marematuka. 3agaun ¢ pemenusiMu B 2 4. Yacte 1 : yueOHOe
nocobue [ cpefnero npodeccuoHanbHoro oopasosanus / H. B. boromonoB. — 2-e u3z., ucnp.
u gom. — MockBa: WsmarensctBo HOpaiit, 2018.— 439c.— (IlpodeccuonanpHoe
obpazosanue). — ISBN 978-5-534-09108-3. I'puc YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agaun ¢ pemenussMd B 2 4. Yacte 2 : yyeOHOe
nocoOue 1 cpenHero npodeccruoHansHoro oopasosanus / H. B. boromonos. — 2-e u3na., ucmp.
u gom. — Mocksa: WsmarensctBo HOpaiit, 2018. — 320c.— (IlpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-09135-9. I'puc YMO CIIO https://urait.ru

9. Maremaruka: anredpa W Hayaja MaTeMaTHYECKOrO aHalu3a, TeOMETpHs s
npodeccuil U crienuanbHOCTeH colanbHo-3KoHOMIuYeckoro npoduis/ ['yces B.A. , I'puropren
C.TI. , Usoaruna C.B. - 2-e m3a. crep.— M.: Axagemus, 2018.- 416 c. https://academia-
library.ru

HNHuTepHeT-pecypcsl

10 www.fcior.edu.ru (PenepanbHblii  1EHTp HMH(DOPMAIIMOHHO-00PAa30BaATENBHBIX
pecypcoB (PLIIOP)).

11.  www.school-collection.edu.ru (Enunast komnekiust mudpoBbIX 00pa30BaTEIbHBIX
pecypcoB)

12. www. Ucheba. com (O6pa3oBarenbHbIi opTan «Yueday: «Ypoku» (www. uroki. ru)

MeTtoanyeckue yKazaHusi I 00y4AIOUIMXCS 10 OCBOECHHIO THCIHMIIJIMHBI

13. MCTOI[I/ILICCKI/IG YKa3aHus IJId 06yqa101u1/1x05{ I10 BBIITIOJIHCHUTO MTPAKTUYCCKUX pa60T.
14. MGTOHI/I‘ICCKI/IG YKa3aHud Ajid 06yqa101111/1xca 110 BBIIIOJIHEHHUIO SaHaHI/Iﬁ CaMOCTOSITCIIBHO I pa6OTI)I.
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