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1. OBIIIASI XAPAKTEPUCTHUKA YUYESHOM JUCIUATLIIMHBI

OY/.10 MATEMATHKA

1.1 MecTo AuCHHUILNINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Jucrummuaa OY 1,10 Marematnka BXOIUT B 0011e00pa30BaTeIbHBIA yUeOHBIN KT
[TICC3 kak o6mias yyeOHas AucHuILinHa (MpoduibHas).

PaGouas nporpamma y4eOHOM AUCHMITIIUHBI SBJISETCS YaCThIO MPOTrPAMMBI ITOATOTOB-
KU CIIELUMAINCTOB CpeHero 3BeHa no cnenuanbHoctu 21.02.03 Coopy:xeHue u SKCIuTyaTaus
ra3oHeTenpoBOIOB U razoHedTEXpaHIINII.

1.2 Heap n niianupyemblie pe3yJibTaThbl 0CBOCHUS AN CHMIIJIMHBI:

CopepxaHue MporpaMMbl HaIpaBJIeHO Ha TOCTHXKEHUE CIEAYIOIIUX LeTei:

— oOecnedyeHue cHOpMUPOBAHHOCTH MPEACTABICHUI O COLUANBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOpPaxX CTAHOBJICHHUS MAaTEMaTHKH;

— obecneueHne chOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO M MaTeMaTH-
YEeCKOT0 MBIIIIJICHUS;

— o0ecnieyeHue c(HOPMUPOBAHHOCTH YMEHUU MPUMEHSTHh MOJIY4YEHHBbIC 3HAHUS TpU
pELIEHNH pa3IMYHbIX 3ajay;

— obecnieueHne chpOpMHUPOBAHHOCTH NPEICTABICHUN O MaTeMaTHKE KaK 4acTh 00-
[IEYEIOBEYECKON KYJIbTYpbl, YHUBEPCAILHOM S3bIKE HAyKH, MO3BOJSIOLIEM OINMCHIBATH U
U3y4aTh peasibHbIE MPOLIECCHI U SBICHUS.

OcBoenune cofepxaHusl yueOHOW TUCHUIUIMHBI «MaTemaTHkay o0ecreuynBaeT JOCTU-
KEHUE 00yJaroIMMHUCS CIEAYIOUINX PE3YIbTaTOB!

JUYHOCMHDBIX.

— c(OpMHUPOBAHHOCTH MPEJCTABICHUN O MAaTEMAaTHUKE KaK YHUBEPCAIHLHOM SI3bIKE
HayKH, CPE/ICTBE MOJIETIMPOBAHUS SIBJIEHUM U IPOLIECCOB, UAESIX U METOAAX MAaTEMATUKU;

- MMOHMMAaHWE 3HAYUMOCTH MAaTeMaTUKH NIl HayYHO-TEXHMYECKOTo Mporpecca,
c(OpMHUPOBAHHOCTh OTHOLIEHHS] K MaTeMaTHKE KaK K 4acTU OOIIEeYeIOBEYECKON KYJIbTYpbI
4yepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHS MAaTEMATUKH, IBOJIIOLIMEH MAaTEMaTUUECKUX UIIEH;

- pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOPAaXKEHUS, alro-
PUTMHUYECKON KYJIbTYpPbl, KPUTUYHOCTH MBILIUIEHUSI HA YPOBHE, HEOOXOAUMOM Ui Oy Tyiiei
npodecCHOHATBLHOM 1eATENbHOCTH, VI POI0JIKEHUsT 00pa30BaHUs U caMOOOpa30BaHMS;

- OBJIa/ICHUE MAaTEeMAaTUYECKHMMHU 3HAHUSAMHM U YMEHHSIMH, HEOOXOIUMBIMH B T10-
BCEIHEBHOW HU3HU, NI OCBOCHHSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX IUCUUIUIMH U JAUCLHU-
IUTMH NTPO(eCCHOHAIBHOTO IMKJIIA, JJIS TOJIy4YeHHs] 00pa30BaHMs B 00JacTIX, HE TPeOYIOLHMX
yriayOJIeHHON MaTeMaTUYeCKOM MOATrOTOBKH;

- TOTOBHOCTbh U CITOCOOHOCTH K 00pa30BaHUIO, B TOM UYHCIIE CaMOOOpa30BaHUIO,
Ha NPOTSDKEHUM BCEH JKM3HU; CO3HATEIbHOE OTHOLIEHHE K HEMPEPhIBHOMY 00pa30BaHHIO Kak
YCJIOBHIO yCTIEITHON MPO(PECCHOHATIBHON 1 00IIIECTBEHHON e TeTbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K CAaMOCTOSITEIbHON TBOPUECKON U OTBETCTBEHHOM
JESATEIHOCTH;

- TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTpYJHUUYECTBY CO CBEPCTHUKAMU B 00-
pa3oBaTeNbHO, 0OIIECTBEHHO MOJIE3HOM, yueOHO-NCCIIeI0BaTENbCKOM, MPOSKTHON U IPYTHX
BUJAX JEATEIBHOCTH;

- OTHOIIEHHE K MPOPECCUOHATBHOMN AEATEIbHOCTH KaK BO3MOXKHOCTH y4YacTus B
pEeIIeHNH JIMYHBIX, O0IECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAMOHAIBHBIX IPOOIeM;
MemanpeomemHuix:

- YMEHHE CAMOCTOSTENBHO ONPEAETATH LU ACSITEIbHOCTU U COCTABIISITH IIJIaHbI
JESATEIIBHOCTH; CAMOCTOATEIBHO OCYLIECTBIIATH, KOHTPOJIMPOBATb M KOPPEKTHPOBAThH HEs-
TEJIbHOCTh; UCIIOJIB30BaTh BCE BO3MOKHBIE PECYPCHI JUISl IOCTUKEHUS TOCTABJICHHBIX 1IeNiel U



pea3alyy TUIAHOB JCATEIBHOCTH; BBIOMPATh YCIICIIHbIC CTPATETHH B PA3IMYHBIX CHUTYaIlH-
SX;

- yYMEHHE MPOAYKTUBHO OOIMIATHCS M B3aUMOJICHCTBOBATH B MPOIIECCE COBMECT-
HOW JESTeNbHOCTH, YYUTHIBATh MO3UIMHU JPYTUX YYACTHUKOB JEATEIBHOCTH, 3PPEKTUBHO
paspeniatb KOH(PIUKTHI;

- BJIaJICHHC HaBBIKAMU MMO3HABATEIHHOMN, YUEOHO-HCCIIEIOBATEIBCKON U TIPOCKT-
HOW JeATeNIbHOCTH, HaBBIKAMH pa3pelleHus MpoodiieM; ClIOCOOHOCTh U TOTOBHOCTh K CaMo-
CTOSITEILHOMY TIOMCKY METOJIOB PCIICHHS MPAKTHYECKUX 3a/ad, MPUMEHECHHUIO Pa3JIUYHBIX
METOJIOB TIO3HAHUS,

— TOTOBHOCTh M  CIIOCOOHOCTh K  CaMOCTOSITENILHOW — HH(OPMAIIMOHHO-
MI03HABATEJIBHOM JCATEIBHOCTH, BKIIFOUAsi YMCHHE OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHH-
Kax WH(OpMAILUU, KPUTUIECKH OLICHUBATh U HHTEPIPETUPOBATh HHPOPMAITUIO, TTOTyIaeMYIO
U3 PA3JUYHBIX HCTOYHUKOB;

- BJIQJICHHUE S3BIKOBBIMHU CPEJICTBAMU: YMEHHUE SICHO, JIOTHYHO U TOYHO M3JIaraTh
CBOIO TOYKY 3PCHHS, UCTIOIH30BaTh a/ICKBATHBIC S3BIKOBBIC CPEICTRA,;

- BJIQJICHUC HABBIKAMH TIO3HABATCIILHON pedUIeKCHH KaK OCO3HAHUS COBEpIIIac-
MBIX JIEHCTBUI ¥ MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHHIA, TPAHUIl CBOCTO
3HAHWS U HE3HAHUS, HOBBIX MMO3HABATEIBHBIX 33/1a4 U CPEJICTB JJIS UX TOCTHKEHUS;

- I[EJICYCTPEMIICHHOCTh B TIOMCKAaX W MPUHSATHU PEIICHUH, COOOPa3UTEIHHOCTh U
UHTYUIMS, Pa3BUTOCTh IMPOCTPAHCTBCHHBIX IPEICTABICHUH;, CIHOCOOHOCTh BOCHPUHUMATH
KpacoTy ¥ TApMOHUIO MUPA;

NpeoOMemHbIX.

- Cc(OPMHPOBAHHOCTH TPEICTABICHUI 0 MAaTEMATUKE KaK YaCTH MUPOBOU KYJIb-
TYpbl 1 MECTC MaTeMaTHKH B COBPEMEHHOI ITUBWIIN3ALIMH, CIIOCO0AX ONMMCAHMS SBJICHUUN pe-
AITBHOTO MUPA HA MATEMAaTUYECKOM SI3BIKE;

— c(OPMHUPOBAHHOCTH MPEJCTABICHUNA O MATEeMAaTHUYECKUX TOHATHUAX KaK Bak-
HEUIIMX MaTeMaTUYEeCKUX MOJIENSAX, MO3BOJISIFOIIMX OMUCHIBATh M M3Yy4aTh pa3HbIe MPOIECCHI
U SIBJICHUS; TOHUMAHUE BO3MOXHOCTH aKCHOMATHYECKOTO MOCTPOCHHSI MATEMATHISCKUX TEO-
puit;

— BIIaJICHUE METOJAMH JO0KA3aTeNIbCTB M aIrOPUTMOB PEIICHHUs, YMEHUE UX MPH-
MEHSTh, IIPOBOJIUTH JIOKA3aTeIbHBIC PACCYKIICHUS B XOJC PEIICHUS 33]1aY;

- BIIQJICHUE CTaHIAPTHBIMH TIPUEMaMHU PEIICHUs PaIlMOHAIBHBIX U HPPAIHo-
HAJIbHBIX, MOKA3aTEeIbHBIX, CTETICHHBIX, TPUTOHOMETPUYECKUX YpaBHEHUN U HEPABEHCTB, UX
CUCTEM; MCIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX IMPOTPAMM, B TOM YHCIIC JIUIS ITIOUCKA ITYTH
pellIeHus ¥ WILTIOCTPALUY PELICHUS] YPaBHEHUI U HEPABEHCTB;

- c(OPMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUAX MaTeMaTHYECKO-
TO aHaJIN3a U MX CBOWCTBAX, BJIaJICHUE YMEHUEM XapaKTepU30BaTh TMOBeIeHUE (DYHKIIHM, HC-
MOJIb30BaHNE TIOMYUYEHHBIX 3HAHUH JIJIs1 ONMCAHUS ¥ aHATN3a PeabHbIX 3aBUCUMOCTEH;

— BII/ICHUE OCHOBHBIMU TIOHSTHUSIMH O TUIOCKMX M TIPOCTPAHCTBEHHBIX I'€OMET-
pUYecKnX (QUTypax, MX OCHOBHBIX CBOHCTBaX; C(HOPMHPOBAHHOCTh YMEHHUsS pPaclioO3HABATh
reoMeTpuueckre GUTypsl Ha YepTexax, MOJCNIX U B peaTbHOM MUPE; IPUMEHEHHE U3YUYCH-
HBIX CBOWCTB T€OMETPHUYECKUX (pHUTyp ¥ (POpMYIT IS pelIeHUs TeOMETPUICCKUX 3a1a9 U 3a-
Ja4 C IPAaKTHYECKUM COJIepPIKaHUEM;

- c(hOpPMHUPOBAHHOCTH MPEICTABICHUN O MpOIleccax U SBICHHIX, UMEIONINX Be-
POSITHOCTHBIN XapaKTep, CTATHCTUYCCKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHPE, OCHOBHBIX
MOHSTHUSIX DJIEMEHTApPHON TEOPHH BEPOSITHOCTEH; YMEHUN HaXOAWTh U OIICHUBATH BEPOSITHO-
CTH HACTYIUICHHUS COOBITHI B MPOCTEHINNX MPAKTHYSCKUX CHTYAIUSIX W OCHOBHBIC XapaKTe-
PUCTHKU CITy4allHbIX BEIHYUNH;



- BJIa/ICHUE HABBIKAMU MCIIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX NIPOTrPaMM IpU
peLIeHUH 3a/1a4.

B pe3ynbrate ocBoeHUs y4eOHOM AUCHUILIMHBI 00yYatoLHiics JOKEH yMeTh:

Auredpa

— BBITOJIHATH apUPMETHUYECKUE IEHCTBHSA, cOUeTasi YCTHbIE U MUChbMEHHbIE TPU-
€MBbl, IPUMEHEHUE BBIYMCIUTEIBHBIX YCTPOWCTB; HAXOAWUTH 3HAYEHUS KOPHS HaATypaJbHON
CTETICHH, CTETICHH C pAIllMOHAIILHBIM ITOKa3aTeNeM, Joraprudma, UCIoIb3ysl IpU HE00OXO0AUMO-
CTH BBIYMCIIUTEIIBHBIE YCTPOMCTBA; MOJIB30BATHCA OLICHKON M IPUKUAKOW IIPU IMPAKTHYECKUX
pacyerax;

— MPOBOJIUTH MO M3BECTHBIM (OPMYJIaM M TpaBUiIaM MpeoOpazoBaHHs OyKBEH-
HBIX BBIPAKEHUH, BKJIIOYAIOUIMX CTENEHH, pajuKaibl, JorapupmMbl U TPUTOHOMETPUYECKHE
byHKIUY;

— BBIUHCIIATh 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYILECTBIISIS He-
00X0AMMBIE [TOJICTAHOBKHU M IIPe0Opa30BaHus;

- UCIOJIb30BaTh MPHUOOPETEHHBIEC 3HAHUS U YMEHHSI B IPAKTUYECKON JIesTeIbHO-
CTH ¥ TIOBCETHEBHOM JKMU3HM ISl IPAKTUUECKUX PACUETOB 10 (OopMyJiaM, BKIHOYast GOpPMYJIbL,
coJiepKallie CTeNeHH, paJuKaibl, JOrapu(Mbl 1 TPUTOHOMETpUYECKHE (DYHKIMU, UCTIOIb3Ys
Py HEOOXOIMMOCTH CITPABOYHBIC MAaTEPHAIIBI U MIPOCTEHININE BHIYUCITUTEIBHBIC YCTPOHCTBA.

DOyHKIUH U rpadpuku

- OIpeNeNIATh 3HAaueHUWe (YHKLUMM O 3HAYCHUIO apryMeHTa NpHU Pa3IMuHBIX
cnoco0ax 3afanus QyHKIHH;

- CTPOUTH TPAPUKH U3YUEHHBIX (PYHKITHI;

- OIUCBIBATh MO IpauKy MOBEIEHHE U CBOMCTBA (YHKLUH, HAXOIUTH 1O Ipa-
¢uKy GyHKIIHM HanOOJBIINE M HAUMEHBIINE 3HAYCHUS;

- pelarbh ypaBHEHUs, MPOCTEUIINE CUCTEMbl YPaBHEHUH, UCIOJIb3Yysl CBOMCTBA
byHKIU 1 uX rpaduKy;

- UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHSI B IPAKTUUYECKON JIesTeIbHO-
CTH U NTOBCEHEBHOMN KU3HU JUISL:

- OMMCAaHUs C TOMOIIbIO (PYHKIMM pa3IUYHbIX 3aBHCHUMOCTEH, MpeacTaBIeHUs
uX rpaduecKu, UHTEpIpeTaliy rpaduKoB.

Hayana maTreMaTH4ecKoro aHajaimsa

- BBIUUCIIATh MPOU3BOJHBIE 3JEMEHTAPHBIX (YHKLUH, UCHOJB3YS CIpPaBOYHBIE
MaTepHabl;

- UCCIIeIoBaTh B MPOCTEHIINX CIy4asx (YHKIMM Ha MOHOTOHHOCTb, HaXOAWUTh
HauOOoJIbIINE U HAMMEHbIINE 3HaUYeHUS! PyHKUIUN, CTPOUTH Ipa)KM MHOTOUJIEHOB C UCTIOJIb-
30BaHMEM anmapara MaTeMaTUYECKOTO aHAJIN3a;

- UCIOJIb30BATh MPHOOPETEHHBIEC 3HAHUS U YMEHHSI B MIPAKTUYECKON JIesITeIHHO-
CTHM U TOBCEIHEBHOM >XKM3HM AJI PEIICHHs NPUKIAJHBIX 33134, B TOM YHCJIE COLMAIbHO-
HSKOHOMUYECKUX U (PU3NUECKUX, HA HAUOOJbIINE U HaUMEHBIINE 3HAUYEHUs, HA HaXOXKJIECHUE
CKOPOCTH U YCKOPEHUS.

YpaBHeHHUsI M HEPABEHCTBA

- pelars panMoHalbHbIE, MMOKa3aTeIbHble U JIOrapupMUYECKHE YpaBHEHHS U
HEPABEHCTBA;

- COCTaBJISITh YPaBHEHUS 110 YCIOBHIO 3a]aul;

- UCIOJIb30BATh JUIsI MPUOIMKEHHOTO PEIICHUs] YpaBHEHUI UM HEPaBEHCTB Ipa-
buyeckuit meron;

- n300paxkaTh Ha KOOPJMHATHOMN MJIOCKOCTH MHOKECTBA PELICHUM MPOCTEUIINX
YPaBHEHUU U UX CUCTEM;
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- UCIOJIb30BATh MPHOOPETEHHBIC 3HAHUS U YMEHHSI B MIPAKTUYECKON JIeSTEIHHO-
CTH Y NIOBCEJHEBHOM JKU3HHU JUIsl IOCTPOEHUS U UCCIIEA0BAaHUS IPOCTEHIIINX MAaTEMAaTUUECKUX
MOJIEJIEN.

DJIeMeHTbl KOMOMHATOPUKH, CTATHCTUKHU U TEOPHH BePOSITHOCTEH

— pemarh npocreiiimne KOMOMHATOPHBIE 3a]a4d METOAOM Iepedopa, a TaKkxke ¢
UCIIOJIb30BAaHUEM U3BECTHBIX (POpMYII;

- BBIUUCIIATH B IPOCTEUIINX CIydasx BEPOSTHOCTH COOBITHI Ha OCHOBE IOJCUe-
Ta YKcia UCXOJI0B;

— UCIOJIb30BATh MPHOOPETEHHBIC 3HAHUA U YMEHHS B MPAKTHUECKON JIEATEIHLHO-
CTH U TOBCEJHEBHOM XW3HM JJI aHAJIU3a PEaJIbHbIX YMCIIOBBIX JAHHBIX, IPEJICTABICHHBIX B
BUJIC AHarpamm, rpauKoB; aHaiIu3a HH(POPMAIMY CTATUCTHYECKOTO XapaKTepa.

I'eomeTpust

- pacro3HaBaTh Ha 4epTekax M MOJENAX MPOCTPAHCTBEHHBbIE (OPMBI; COOTHO-
CUTh TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSAMU, U300PAKEHUSIMU;

- OIMCHIBATh B3aUMHOE PACIOJI0KEHHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

- aHAJM3UPOBATh B MPOCTEHIINX CIIy4asx B3aMMHOE PACIOJIOXKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

- n300pakaTh OCHOBHBIE MHOTOTPAaHHHUKH M KPYTJIbIE TeJa; BHIMOJIHATH YEPTEIKU
10 YCJIOBUSIM 33a/1ay;

- pelaTh MJIaHUMETPUYECKHEe U MPOCTEHIINEe CTePeOMETPUYECKUe 33aJadd Ha
HaXO0X/I€HNE T€OMETPUUYECKUX BEJTUYMH (JJIMH, YIJIOB, IJIOLIA/AEH, 00bEMOB);

- UCIOJIb30BaTh MPU PEIIEHUU CTEPEOMETPUUYECKUX 3aJad IUIaHHUMETPUUYECKHe
(baKThl U METOJIBL;

- IIPOBOJIUTH JJOKa3aTeJIbHbIE PACCYKICHUS B XO/1€ PELICHUs 3ajiay;

- UCIOJb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHSI B IPAKTUUYECKON JIesITeTbHO-
CTH U NOBCEHEBHOM )KU3HU JJIS1 UCCIIEOBaHMSI (MOIETMPOBAHUS) HECTOKHBIX IPAKTHUECKUX
CUTYyalMil Ha OCHOBE M3YUYEHHBIX ()OPMYJ M CBOMCTB (PUTyp; BBIYUCIEHHS 0ObEMOB U IJIOMIA-
Jieil TOBEpXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPHU PELIEHUHU MPaKTHUYECKUX 3a/1ay, UCTOJb3Yys
pU HEOOXOIUMOCTH CIIPABOYHUKH U BBIYUCIUTENbHBIE yCTPONUCTBA.

B pesymprate oOCBOE€HHMS ~ y4yeOHOM  JIUCHUIUIMHBI  OOydYaloIIMHCA  JTOJDKEH
3HATH/IIOHUMATD.

- 3HaYEHHE MaTeMaTHYEeCKOW HayKu JUIsl pelleHMsl 3ajiad, BOZHUKAIOIIUX B TEOPUU U
IIPAKTUKE; LIMPOTY U B TO K€ BPEMSI OTPAaHMUYEHHOCTH NPUMEHEHMSI MAaTEMAaTUYECKUX METO-
JIOB K aHAJIM3Y U UCCJIEI0BAaHUIO IPOLIECCOB U SIBJICHUH B MPUPOJE U OOIIECTBE;

- 3HaYeHHEe MPAKTUKU U BOINPOCOB, BO3HUKAIOUIMX B CaMOil Marematuke /uisd (HopMu-
pOBaHMS U Pa3BUTHS MaTeMaTHUYECKOM HAYKH; UCTOPHUIO Pa3BUTHS MOHATHS YHUCIIA, CO3TaHUS
MaTEMaTHUYECKOT 0 aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTHsI T€OMETPHH;

- YHHUBEpCaJIbHBIA XapakTep 3aKOHOB JIOTUKM MaTeMaTHMYeCKUX PpaCCYKICHHM, uX
IPUMEHUMOCTb BO BCEX 00JIACTSAX UEIOBEUYECKOM NesATeTbHOCTH;

- BEPOSITHOCTHBIN XapaKTep pa3IM4HbIX MTPOLIECCOB OKPYIKAOIIEr0 MUPA.

B pesynbrare wu3ydyeHus y4eOHOM JUCHUIUIMHBI  CO3/alOTCAd  YCIOBUSL  JUId
dopmupoBaHus o0muKx komnereHuil (aanee - OK):

OK 1. [TorumaTth CynHoOCTh M COIMANIbHYIO 3HAUMMOCTh CBOEH Oyayiei mpodeccun,
IIPOSIBIIATH K HEW YCTOWYMBBINA UHTEPEC.

OK 2. Opranu3oBsIBaTh COOCTBEHHYIO JE€SATEIbHOCTh, BBIOUPATh THUIIOBBIE METOMBI U
CHOCOOBI BBHIMOJHEHUS! MPO(PEeCcCCHOHANBHBIX 33]ay, OLEHUBaTh WX 3(PPEKTUBHOCT U Kade-
CTBO.

OK 3. IIpyHuMaTh penieHus B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTYyalUsX U HECTHU 3a
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HUX OTBETCTBEHHOCTb.

OK 4. OcymmecTBisTh MOUCK U UCTOIB30BaHUE UH(DOpMAIHK, HEOOXOAUMON AIist d-
(EeKTHBHOTO BBINOJHEHUS MPO(ECCHOHATBHBIX 33/a4, MPOPECCUOHANIBHOIO U JTUYHOCTHOTO
pa3BUTHSL.

OK 5. Hcnonbp3oBath MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B mpodec-
CHOHAJIBHOW JIESITENBHOCTH.

OK 6. PaboTaTh B KOJIJIEKTUBE M B KOMaH 1€, 3()PEKTUBHO 0OIIATHCS C KOJUIEraMu, Py-
KOBOJICTBOM, MIOTPEOUTEIISIMH.

OK 7. bpatb Ha cebst OTBETCTBEHHOCTH 32 pabOTy WIEHOB KOMAaH]Ibl (IIOJYMHEHHBIX),
3a pe3yJIbTAT BBIMOJTHCHUS 3a/JaHUH.

OK 8. CamocTosiTeIbHO ONpeAeNsaTh 3aJaud Mpo(ecCHOHATBHOTO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMATLCS CaMOOOpPa30BaHUEM, OCO3HAHHO TUIAHWPOBATH MOBBINICHUE KBATU(DU-
KallUu.

1.3 Ko/iu4ecTBO YacoB HA OCBOEHHE MPOrPaMMbl Y4e0HO JUCIUNIMHBI:
MaKCUMaJIbHON y4ueOHOM Harpy3ku oOyuatomierocs: 234 yaca, B TOM 4HCJIE:
00s13aTeIbHON ayJMTOPHOMN yueOHOUM Harpy3ku oOyuatomerocs 234 Jaca;
TEOPETUYECKHX 3aHATHI /8 Jacos,;

MPaKTUYECKHX 3aHsATUi 156 dacos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1 O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOM padoThI

Bun yue6HO#I paboThI O0beM B yacax

O0bem 00pa3oBaTeIbHOI MPOrPpaMMBbl 234

B TOM YHCJIC:

78

TEOpeTU4ecKoe 00yueHue

156

MPAKTUYCCKUE 3aHATUA

Ilpomesxcymounas _ammecmayus 8 popme sK3amena




2.2. TemaTnuyeckmii IJIaH U coaepxxkanue yueoHoi nucuunianabl OY /.10 MATEMATHUKA

Komnerenuun,
Oo0Bem ¢popmupoBannio
HaumenoBanue
Conepma}me yqeﬁﬂoro MarTtepuaJja, IPAKTHYCCKHUE 3aHATUSA qacoB KOTOPbIX CII0C00-
pa3aesioB 1 TEM
CTBYCT JJIEMECHT
NPOrpaMMBbI
1 2 3 4
1 | MaremaTHka B HayKe, TEXHHKE, SKOHOMHUKE, MHOOPMAIIHOHHBIX TEXHOJIOTUSAX U OK 1
BBenenne MpaKTUYeCKON aearenbHocTH. Llenu u 3amaun u3yyeHus MaTeMaTHKUA TIPU OCBO- 2
enanu npodeccuit CI10 u cnenmansaocreit CIIO.
Pa3znen 1. Anreopa 31
Coaep:xaHue y4eOHOro MaTepuaJia
1 | Ilenbie U pallMOHAIBHBIE YUCIIA.
2 | JlelicTBUTEIBHBIC YHCIIA. 2
T 11 3 | IlpuOnrkeHHbIC BRIYHCICHUSI.
ema 1.1.
4 | KoMImuiekcHbIe yncha. OK 2-8
Pa3Butue nonsaTus o
IIpakTnyeckue 3aHATHSA 6
yucie. =
1 Apudmerndeckue ASHUCTBUS HAJl YHCIIAMH. 2
2 | HaxokneHue MpUOIMKCHHBIX 3HAYCHUN BEIIMYUH U MTOTPEITHOCTEH BBIYMCIICHUS 5
(a0COOTHOM M OTHOCUTENBHOM)
3 | CpaBHEeHHE YUCIOBBIX BBIPAKCHHIA. 2
Coaep:xaHue y4eOHOro MaTepuaJia
1 | KopHu HatypaJibHOM CTENEHU U3 YKCIa U UX CBOMCTBA.
2 | Crenenu ¢ paroHaJIbHBIMU TTOKA3aTEJISIMH, UX CBOHCTBA.
Tema 1.2 3 | Crenenu ¢ n1elCTBUTENBHBIMY MTOKA3aTEIsIMU, UX CBOWCTBA.
. 4 | Jlorapudwm. Jlorapudm gucra.
KopHu, crenenu u Jo- 3
rapugMbI 5 | OcHoBHOE JorapuhMHUIECKOe TOXKIECTBO.
6 | Hecartuunsle U HaTypanbHble Jorapudmel. [IpaBuna aeiicTBus ¢ norapudpmamu. OK 2-8
IIepexoq K HOBOMY OCHOBaHHUIO.
7 | Ilpeobpa3zoBanue anreOpanueckux BbIpakeHUH. [IpeoOpa3oBaHue palrmoHamb-

HBIX, UppalOHAJIBHBIX CTCIICHHBIX, ITOKA3aTCIbHbLIX U J'IOFapI/I(l)MI/I‘-IeCKI/IX BbIpa-
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‘ KEHUM.

IIpakTHYecKHe 3aHATHS 20
1 | BrluucieHue u cpaBHEHUE KOpHEN. BhINOIHEHNE PacUETOB ¢ paiuKaIaMHu. 2
2 | Pemenue uppanroHaIbHbIX YPaBHEHUH. 2
3 | HaxoxeHue 3HaU€HUI CTENEHEW ¢ palioHAIbHBIMU MOKa3aTensiMu. CpaBHEHHE 5
CTeneHel.
4 | IlpeoOpa3zoBaHue BBIpKEHUI, COAEpKAIIMX CTENEHH. Perienue moka3zaTeabHBIX 9
YpaBHEHUH. OK 2-8
5 Pemenre nmpukiaaHbIxX 3a1a4. 2
6. | Haxoxnenue 3HaueHui torapudma 1mo mpou3BoJIbLHOMY OCHOBaHHMIO. [lepexon ot 2
OJIHOTO OCHOBAHHUS K JAPYTOMY.
7. | Boluncnenue u cpaBHEHHUE JOTapr(MOB. 2
8. | Jlorapu¢mupoBaHue ¥ NOTEHIIMPOBAHUE BHIPAKECHUH. 2
9. | lIpubnmKkeHHBIE BRIYMCICHUS M PEIICHHsSI TPUKJIAIHBIX 33]a4. 2
10. | Pemenue norapudMudeckux ypaBHEHUH. 2
Pa3nes 2. OcHOBbI TPUTOHOMETPUH 29
Coaep:xanue yueOHOro MaTepuaJia
Tema 2.1. OCHOBHEIE 1 | Paguannas mepa yrna. BpamarensHoe aBmkenune. CUHYC, KOCUHYC, TAaHT€HC U 1 OK 2-8
OHSITHSE KOTAHT'€HC YHCIIA.
IIpakTHyecKue 3aHATHA 2
1 | PajmaHHbI# METO H3MEPEHHUS YIIIOB BPALICHHS | CBSI3b C FPALyCHON MEpOii. 2
Copep:xanue y4eOHOr0 MaTepHaja
1 | ®opmynsl npuseneHusi. Popmyibl yaBoeHHUs. POpMyIIbl OJIOBUHHOIO YITIA. 1
Tema 2.2. OcHoBuble | 2 | POpMYIIBI CIOKEHUS.
Tpuronomerpuyeckue | [llpakTuyeckue 3aHATHS 4 OK 2-8
TOXKIECTBA 1 | OcHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA. 1
2 | ®opMyJIBI CIIOKEHHSL. 1
3 | PopmyIibl YABOEHHUSL. 2
Tema 2.3. IIpeodpa3zo- | Coaep:kaHue yueOHOro MaTepHaJia
Banud npocreiimmx |1 | IlpeoOpazoBanue cCymMMbl TPUTOHOMETPUYECKHX (DYHKIMHA B MPOU3BEACHUE H 1

TPUTOHOMETPHYECKHX

IMPOU3BCACHUSA B CYMMY.
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BbIPAKEHU I 2 | BolpaxeHue TPUTOHOMETPHUECKUX (YHKIMN Yepe3 TAHTCHC MOJIOBUHHOTO apry-
MEHTA. OK 2-8
IIpakTHyecKHe 3aHATHSA 8
1 | IIpeoOpa3oBaHue cyMMbl TPUTOHOMETPUYECKUX (PYHKIMI B IPOU3BEACHUE. 4
2 | llpeobpa3oBanue Npou3BeICHUS] TPUTOHOMETPHUECKUX (DYHKIMH B CYMMY. 4
Conep:kanue y4eOHOT0 MaTepHuaJia
1 | Ilpocrelinne TPUrOHOMETPUUECKUE YPABHEHHUS. 5
2 | [IpocTeiimme TpuroHoMeTpudyeckue HepaBeHcTBAa. OOpaTHBIE TPUTOHOMETPHYE-
Tema 2.4. Tpurono- ckre QYHKIMU. APKCUHYC, apKKOCHHYC, apKTaHTEHC.
METPHHECITHe ypan- IIpakTHyeckue 3aHATHA 10 OK 2-8
HEHHS] U HEPABeHCTBA =
1 | IIpocrelinive TpUrOHOMETPUYECKHE YPAaBHEHUSI. 4
2 | IpocTeiine TPUrOHOMETPHUYECKHE HEPABEHCTBA 4
3 | O6paTHble TPUTOHOMETPHUUECKUE (PYHKIMU: AaPKCUHYC, aPKKOCHHYC, aPKTAHT€HC. 2
Pa3nes 3. @yHKk1uH, UX CBOICTBA M rpaduKHU 18
Coaep:xaHue y4eOHOro MaTepuaJia
1 | ®yukuuu. OGnacTe ompenesneHus: ¥ MHOXKECTBO 3HAYeHUH; rpaduk (PyHKIMH,
nocTpoeHue rpapuKoB GyHKIHHA, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.
CpoiictBa (yHKIIMM. MOHOTOHHOCTb, Y€THOCTb, HEYETHOCTh, OIPAaHUYEHHOCTb,
NEepUOTUYHOCTh. [IpoMexyTkn Bo3pacTaHus W YOBIBaHUS, HauOOJbIIee W
HalMEHbIIIee 3HA4YeHUs, TOUYKM 3KcTpemyMma. ['padudeckas uHTeprnpeTanus. 1
[Tpumepbl GYHKIMOHATIBHBIX 3aBHCUMOCTEH B PEaTbHBIX MPOIECCaX H SIBICHUSX.
Tema 3.1. ®yukuuu, Apudmerndeckue omepanuu Haa GyHKOusAMH. CrnokHas (yHKIUS (KOMIIO3U-
UX CBOIiCTBa M rpa- 1us). [lorsitue o HempeprIBHOCTH (PYHKITUH.
duxu 2 | Obpatabie ¢(ynkuuu. OOmacTe ompeseneHus U 00IACTh 3HAYEHHH OOpaTHOM OK 2-8
¢dbyukun. ['paduk obpaTHOM QyHKIHKH.
IIpakTHyeckne 3aHATHSA 8
1 | [Ipumepsbl 3aBUCHMOCTEH MEXIy NEPEMEHHBIMH B pEabHBIX IPOIEccax W3 5
CMEXHBIX JuctMIUIMH. [locTpoeHue u uyrenue rpagukoB GyHKIMHA.
2 | OOpaTHble QYHKIUHU U UX TPAdUKH. 2
3 | lIpeobpazoBanus rpaduka QyHKIUH. 2
4 | T'apmoHunyeckue kosnebanus. [IpuknaaHpie 3a1a4u. 2
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Coaep:xanue y4eOHOro MaTepuaJia

1 | Onpegnenenusi GyHKIUI, UX CBOWCTBA U TpaUKH.
Tema 3.2. CreneHnubie, P by > P (?
2 | [IpeobpazoBanus rpadukoB. IlapanaensHpiii IepeHOC, CUMMETPHST OTHOCUTEIb- 1
NoKa3aTeJibHbIe, JIO- o
HO OCell KOOPJMHAT ¥ CHMMETPHS OTHOCUTEIILHO Havaia KOOPAMHAT, CAHMMETPHS
rapupmMudecKue u N N
OTHOCHTEJIBHO MPSIMOH Y = X, PaCTSXKCHHUE U CKATHE BJOJIb OCeH KOOPAMHAT.
TPUTOHOMETPHYECKHE
IIpakTHYecKHe 3aHATHS 8 OK 2-8
¢ynkuun. O6parTHbie > V. =
1 | UccnenoBanmne ¢ynkmuu. CBoiicTBa JIMHEHHOH, KBagpaTHYHOW, KyCOYHO-
TPUTOHOMETPHYECKHe o . . . .
P ——— JWHEWHOW W JpOOHO-TMHEWHOW ¢(yHKIMHA. HenmpepbplBHbIE W MEPHOAMYECKHE 6
¢ynkuuu. CBolicTBa U rpaMiKi CHHYCa, KOCHHYCA M KOTAHTCHCA.
2 | ObpaTHbIe TPUTOHOMETpUYECKUE (DYHKITHH. 2
Pa3nen 4. YpaBHeHUs1 M HepaBeHCTBA 20
Coaep:xaHue y4eOHOro MaTepuaJia
1 | YpaBHeHUs M cHCTEeMBbl ypaBHEHHH. PanmoHanbHbIe, HppallMOHAIbHBIC, TTOKa3a-
TEJIbHBIC U TPUTOHOMETPHUECKUE YPABHEHHS U CHCTEMBI. 1
2 | PaBHOCHIBHOCTH YpaBHEHUI1, HEPABEHCTB, CHCTEM.
OCHOBHBIE IPHEMBI UX pEHICHUs (Pa3I0KEHHEe Ha MHOXKHTEIH, BBEIEHINE HOBBIX
Tema 4.1. YpaBHeHus .
HCHM3BECTHBIX, IMOICTAHOBKA, TPAQHUECKUI METO).
U CUCTEMBI ypaBHe-
typ IIpakTHYecKHe 3aHATHS 10 OK 2-8
HUIA. = = =
1 | Kopuu ypaBHeHuil. PaBHOCHIbHOCTH YpaBHeHHH. [IpeoOpa3oBanue ypaBHEHHIA. 2
2 | OcHOBHBIE IPHEMBI pEeIICHNs YPAaBHEHHIA. 2
3 | Pemenne cuctem ypaBHEHHA. 2
4 | TlokazarenpHble, JorapuMUUYecKUe YpaBHEHUs 2
5 | Tpuronomerpuyeckue ypaBHEHHs 2
Coaep:xanue yueOHOro MaTepuaJia
1 | HepaBencrBa. PammoHanbHbBIe, WppalMoOHAIbHBIE, TOKA3aTENbHBIE W TPUTOHO- 1
METpUYECKHE HEPABEHCTBA.
Tema 4.2. HepaBen- P p
crBa OCHOBHBIC TIPUEMBI pEIICHUS] HEPABEHCTB.
’ IMpakTHYecKHE 3aHATHS 4
1 | Tloka3aTenbHble, JorapudmMuyecKue HEpaBeHCTBA 2
2 | TpuroHomMeTpuyecKre HEPaBEHCTBA 2
Tema 4.3. Ucnoan3o- | Cogepkanue y4eOHOro MaTepuaia 2 OK 2-8
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BaHHeE CBOICTB U
rpagpukoB pyHKUMH
NPHU pelieHnH ypaB-

HEHMH ¥ HEPABEHCTB.

Hcnonb30Banue CBOMCTB U rpauKoB (QPYHKUUI MPpHU PELICHUH YpaBHEHUH U He-
paBeHCTB. MeTo1 MHTEPBAJIOB.

N300paxeHne Ha KOOPAUHATHOM MJIIOCKOCTH MHOXKECTBA PELIEHUI YpaBHEHUN U
HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHCTEM.

IIpakTHyeckue 3aHATHSA 2
1 Hcnonws3oBanne cBOMCTB M rpadMKoB (YHKIUN ISl pEUICHUS ypaBHCHUH H 2
HEPABEHCTB.
Pa3jnen 5. KomOnHaTopuka, CTAaTHCTHKA ¥ TEOPHsI BEPOSITHOCTH 28
Conep:kanue y4eOHOT0 MaTepHuaJia
1 | OcHOBHbIE NOHATUS KOMOMHATOPUKH: IIEPECTAHOBKH, 3aJaud Ha MOJICYET YHCIIa
pa3MeIIeHnid, IepecTaHOBOK, coueTaHuil. Pemenue 3anad Ha mepebop BapuaH- 5
TOB.
2 | ®opmyna 6uHoma Heiorona. CBolicTBa OMHOMHHANBHBIX KO3(duirenton. Tpe-
Tema .1 yroapHUK [lackams.
DJIeMeHTBhI KOMOMHa-
IIpakTHyecKHe 3aHATHSA 6 OK 2-8
TopuiH 1 | Ucropus pa3BuTHS KOMOMHATOPHKH,EE POJIb B PA3IMYHBIX Cepax YeTOBEUECKON
KusHenesTenpHocTH. [IpaBuna komOuHaTOpuKu. PemieHne KOMOMHATOPHBIX 3a- 2
Jad. Pa3Menenusi, coueTaHusi U epecTaHOBKH.
2 | bunom Herotona u tpeyronbHuk [lackais. 2
3 [IpuknagHeie 3aga4u. 2
Cojaeprxanue yueOHOIro MaTepuasia
1 | CoOmpiTHE, BepOosTHOCTH COOBITHS. CII0KEHHE U YMHOKEHHE BEPOATHOCTEN
2 | [lonsTre 0 HE3aBUCUMOCTH COOBITHH. JluckpeTHas ciydaiiHas BeIMYMHA, 3aKOH 4
ee pacnpeneneHus. UHNCIOBbIE XapaKTEPUCTUKN JUCKPETHOM CIy4yallHOM BEJH-
Tema 5.2. yrHbl. [IoHATHE 0 3aKOHE OOJIBIINUX YHCE.
DJIEeMEHTBI TEOPpHH T 5 OK 2-8
BepOTHOCTH PaKTHYeCKHe 3aHATHS _ _
1 Kiaccuueckoe omnpenenenne BepoaTHOCTH. CBOMCTBA BEPOSITHOCTEHN, TEOpEMA O 9
cymme BeposiTHOCTEH. ClI0KEHNE M YMHOKEHHE BEPOSITHOCTEH.
2 | BoluncieHue BeposITHOCTEH. 2
3 | [lpuxagHpie 3a1a9n. 2
Tema 5.3. Coaepxanue yueOHOro MaTepuasa 2
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DJIeMeHThI MaTeMAa-
THYECKON CTATHCTUKH

[IpencraBienue naHHBIX (TaONHIBI, IUArpaMMBbl, Tpaduku), TeHEepaIbHAs COBO-
KyIHOCTb, BbIOOpKa, cpelnHee apudmerndeckoe, meauana. Ilonarue o 3amayax

MaTE€MaTU4YeCKON CTATHUCTUKHU. PellleHne MpakTUYeCcKuX 3a1ad ¢ IIPUMEHEHUEM OK 2-8
BEPOSITHOCTHBIX METO/IOB.
IIpakTHyeckue 3aHATHSA 2
1 | IIpencraBnenue 4nucinoBbIX AaHHBIX. [Ipukinaasble 3aqaun 2
Pa3znea 6. Hauana mareMaTnyeckoro aHajamsa 48
Coaeprxanue yueOHOro MaTepuaJia
1 | Cnocobbl 33/1aHus], CBOMCTB YHMCIIOBBIX HOCIIEOBATEIBHOCTEH.
2 | [lonstue o mpexnene nocienoBarenbHOCTH. CylIecTBOBaHUE Mpesesia MOHOTOH- 2
HOW OrpaHMYE€HHOMN MOCIJIE0BATEIbHOCTH
Tema 6.1. Tocae108a- 3 | CymmupoBaHue mocienoBareinbHOCTe. beckoHeyHO yObIBaromas reoMerpuye-
TedbHOCTH CKasi POTPECCHsl U ee CyMMaA.
IpakTHyecKne 3aHATHS 4 OK 2-8
1 | Yucnosas mocienoBaTeIbHOCTh, CIIOCOOBI €€ 3aJaHts, BBIYMCICHHUS YJICHOB IO- 2
CJIeZIOBAaTENIbHOCTH
2 | [Ipenen mocnemoBaTenbHOCTH. beCkOHEYHO YOBIBAIOIIAass Te€OMETpUYEcKast Mpo- 2
rpeccusl.
Coaep:xaHue y4eOHOro MaTepuaJia
3 | [lonsTe o MpOM3BOAHON, ee reoMeTpuueckuil u ¢usudeckuil cmbica. Ilpous-
BOJIHAsI 3JIEMEHTAPHBIX (PYHKITHH.
4 | YpaBHeHUE KacaTenbHOM K rpaduKky QyHKIUH
5 | [IpousBoaHbIe CyMMBI, Pa3HOCTH, IPOU3BEICHUS, YACTHBIE.
6 | [Ipon3BogHbIE OCHOBHBIX IEMEHTAPHBIX (DYHKITHHA.
Tema 6.2. IIpousBoa- T » > - 12 OK 2-8
Hast pUMEHEHHE MPOM3BOJHON K HMCCIEeOBaHMI0 (YHKIHMH M MOCTPOSHHIO rpadu
KOB.
8 | [IpousBoaHble 00paTHBIX (PYHKIMH U KOMIIO3UIIMH (DYHKIHH.
7 | Ilpumepsl UCHONB30BAHUS MPOU3BOJHOMN ISl HAXOXKJIEHHUS HAWIY4ILEro perie-
HUS IPUKJIAJHBIX 33j1auax.
8 | Bropas npousBoHasl, €€ TeOMETPUICCKAN M (PH3HUECKUI CMBICI.
9 | Haxox/JeHre CKOpOCTH AJIsl Tpolecca 3aaHHOro GopMyIioi u rpagukom.
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HpaRTn'{ecmle 3AHATHSA

10

1 | MexaHW4ecKUl U TEOMETPUUYECKUIA CMBICI MPOU3BOIHON. YpaBHEHUE KacaTelb- 4
HOW B 0011IeM BUJIC. OK 2-8
2 | [IpaBuna u popmyibel nuddepeHupoBanms, TabIHIa MPOU3BOIHBIX dJIEMEHTAp- 9
HBIX QYHKITUI
3 WccnenoBanue GyHKINNA ¢ TOMOIIBIO MPOM3BOIHON. Haxoknenne HanOobIe- 4
ro, HAMMEHBIIIETO 3HAYCHUS M SKCTPEMATBHBIX 3HAUCHUH (YHKITHIA.
Coaep:xaHue y4eOHOro MaTepuaJia
1 | [IpumeHeHue OMpeNEeCHHOTO MHTErpaga s HAaXOXJEHHUS IJIOIAad KPUBOJIU-
HEUHOM Tpanenuu. 12
Tema 6.3. lepBoo6- g ®dopmyna Herotona-JleiOHuIIA.
pasHas § mHTerpa .| Ilpumepsl mprMEeHEHUs UHTErpasa B (GU3MKE U TEOMETPHH.
IIpakTuyeckue 3aHATHSA 8 OK 2-8
1 | UHTerpan u nepBooOpa3Has. 2
2 | Teopema HproTona-JIeitOnuma. 2
3 | IlpumeHeHue MHTErpajga K BHIYMCICHUIO (DU3MUECKUX BEIIMYMH U IJIOUIA/ICH. 4
Pa3znen 7. 'eomeTpus 58
Coaep:xaHue y4eOHOro MaTepuaJia
1 | B3auMHOe pacnonoxeHre AByX MpsIMbIX B MpocTpaHcTBe. [lapamiensHocTh mpsi-
MOM U IUIOCKOCTH. [lapajieIbHOCTh NIIIOCKOCTEN.
2 | lleprieHAUKYISAPHOCTh TPSAMON U TUIOCKOCTH. [lepmeHAMKYIsp W HaKIOHHAs.
Yros MexIy NpsIMOM M IUIOCKOCTBIO. JIByrpaHHBIM YroJl. YTrosl MeXIy IUIOCKO- 6
ctsiMu. [lepneHuKyIsipHOCTh JBYX IJIOCKOCTEH.
Tema 7.1. 3 | I'eomerpuyeckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MAPAIIENbHBIN MEPEeHoC,
IIpsiMbIe U MIOCKOCTH CUMMETpHUsI OTHOCHUTENBHO TUIOCKOCTU. [lapamnensHoe mpoextupoBanue. [Lio-
B IPOCTPaHCTBeE 11a]Ib OPTOTOHANILHOM Mpoekiyu. 300paxeHne NpocTpaHCTBEHHBIX (Uryp.
IIpakTuyeckue 3aHATHSA 14 OK 2-8
1 | [Ipu3Haky B3aUMHOTO PACIOJIOKEHUS MPSIMBIX. YTOI MEXKAY MpsAsMbIMU. B3auwm- 9
HOE PACIOIOKEHNE MPSMBIX U MJIOCKOCTEH.
2 | lleprieHaUKYJISp ¥ HAKJIOHHAS K TNIOCKOCTH. YTOJ MEXAY MPSIMOH M IIIOCKOCTHIO 2
3 | Teopembl O B3aMMHOM PACIIOJIOKCHHH MPSMOW W TUIOCKOCTH. Teopema o Tpex 9

NEPIEHIUKYIISIpax.
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4 | Ilpu3Haky U CBOMCTBA NapaJUIEJIbHbIX U NEPIEHANKYJISIPHBIX INIOCKOCTEH. 2
5 | PaccTosiHue OT TOYKM A0 IUIOCKOCTH, OT MPSAMON JI0 IUIOCKOCTH, PAacCTOSHUE
MEXJy IJIOCKOCTSMHU, MEXAY CKPELUIMBAIOLUIMMUCS MPSAMBIMU, MEXKIY MpPOHU3- 4 OK 2-8
BOJIbHBIMU (PUI'ypaMH B IPOCTPAHCTBE.
6 | [lapamrenpbHOE MPOCKTHPOBAHKUE M €T0 CBOWMCTBA. TeopemMa O IUIOIIaTu OPTOTro-
HQJIbHOW NPOEKIMM MHOIOyrojpHUKa. B3auMHOe pacroyiokeHue IpocTpaH- 2
CTBEHHBIX UTYP.
Conep:kanue y4e0HOTr0 MaTepHuaJia
1 | Bepmunbl, peOpa, rpaHd MHOTOrpaHHHMKa. Pa3BepTka. MHOroOrpaHHble YTIIBL.
Beinykibsle MHororpanHuku. Teopema Diinepa.
2 | [Ipmsma. Ilpsmas u HaxkionHas npusma. [lapamrenenumnen. Ky6. Ilmpammna.
[TpaBuibHasg nupamyaa. YcedeHHas nupamuaa. Terpasap 6
3 | Cummerpus B KyOe, B mapajuienenumnese, B npusMe u nupamuze. Ceuenus Kyoa,
Tema 7.2. TPU3MBbI U THPAMUIBL. OK 2-8
MuororpanHuK 4 | IlpencraBiieHue O MpaBUIbHBIX MHOTOTPaHHUKAX (TeTpa’zape, KyOe, OKTa’Jpe,
JIOJICKA’APE).
IIpakTHYecKHe 3aHATHS 4
1 | PaznuuHble BHUJIbI MHOTOTpaHHUKOB. VX wu3oOpaxenus. CeueHus, pa3BepTKU 2
MHOT'OI'PaHHHMKOB
2 | Buner cummerpwii B ipoctpancTBe. CHMMETpPUsT MHOTOTPaHHUKOB. 2
Cojaeprxanue yueOHOIro MaTepuasia
1 | Huuuap u koHyc. YcedeHHbIN KOHyc. OceBble CEUEHUsI U CEYEeHHUs, Mapasuieib- 4
Tema 7.3. Tena u no- HbIE OCHOBAHHIO. OK 2-8
Bepxnoctu Bpamenusi | 2 | llap u cdepa, ux ceuenus. KacarenbHas III0cKoCTh K chepe
IIpakTHyeckne 3aHATHSA 2
1 ‘ CumMMeTpus Te BpalleHHsl. 2
Coaep:xanue yueOHOro MaTepuaJia
1 | O6wem u ero usmepenue. Muterpanbaas gopmyna oobema. Dopmyssl oobema
Tema 7.4. U3mepenust Ky0a, IpSAMOYTOJIBHOTO MapajulesienuIesa, Mpu3Mbl, UIUHIpa U KoHyca. Dop- 2
B reoMeTpHuu MyJibl 00bE€Ma I1apa U IIomaau chepsl.
2 [Tonobue Ten. OTHOILIEHUE MIONMIAACH MOBEPXHOCTEH U 00BEMOB MOO0OHBIX TEJ. OK 2-8
IIpakTnyeckue 3aHATHSA 10
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1 | Beruucnenue miomnianeit 1 00beMOB. 10
Conep:kanue y4e0HOTr0 MaTepuaJia
1 [TpsimoyronbHast (iekapToBa) cUCTEMa KoopAuHAT B mpocTpaHcTBe. Dopmyna
pPacCTOSHUS MEXKIY ABYMs TOUKaMU. Y paBHEHHE Cepbl, INIOCKOCTH U IPSIMOH.
2 | Bexropsl. Monyns BekTopa. PaBeHCTBO BekTOpOB. Ci0KEHHE BEKTOPOB. Y MHO- 2
KEHHME BEKTOpa Ha 4yucio. PasnoxkeHne BeKTopa IO HapPaBICHUAM. YTOJ MEXITY
BekTopamu. ITpoekuus BeKTopa Ha oCh
Tema 7.5. Koopauna- | 3 | Koopaunatel Bekropa. CkanspHoe Npou3BeleHHE BeKTOpoB. lMcnonb3oBanue
ThI H BEKTOPDI KOOPJIMHAT 1 BEKTOPOB MIPU PEUICHUH MaTEMaTHYECKUX U MPHUKIATHBIX 33/a4.
IpakTHyecKne 3aHATHS 8 OK 2-8
1 | JlelicTBus c BekTopamu. /lekapToBa cuctemMa KOOpAMHAT B IPOCTPAHCTRBE. 2
2 | YpaBHEHHUE OKPYKHOCTH, CepBbI, TNTIOCKOCTH. 2
3 | Pacctosinue Mexy Toukamu. J[eHCTBUS ¢ BEKTOpaMH, 3a/laHHBIMU KOOpMHATAa- 9
Mu. CkansipHOE IPOU3BEICHUE BEKTOPOB.
4 | BekTopHOE ypaBHEHHE NPAMOI M MIIOCKOCTH. Vcnoabp30BaHne BEKTOPOB MPH J0- 9
Ka3aTeJIbCTBE TEOPEM CTEPEOMETPUH.
IIpome:xyTouHasi aTTecTamus (9K3aMeH)
Bcero 234

TemaTuka HHIAUBUAYAJBHBIX IIPOCKTOB

B0 ~NoOhwWDE

OOBeMbl 1 MJIOIAIU TOBEPXHOCTEH MPAaBUIbHBIX MHOIOI'PAaHHUKOB M TE€J BpaILlEHHS.
Marematuueckuii OUIbIpI.

['eomerpuueckue GopMbl B HCKYCCTBE.

['eomeTpHuyecKie MOJICNH B €CTECTBO3HAHUY.

KommiekcHble uucia u ux pojib B MaTeMaTHKeE.

Cummetpus B Ipupo/e.

3aranku L{ukiaouasl.

®uHaHCOBas MaTeMaTHKa.

HTapHupHbIE MEXaHU3MBI.

0. Maremaruka 6e3 GpopmyI1, ypaBHEHUN 1 HEPABEHCTB.

11. UHTerpan u ero npuMeHEHHUE B )KU3HH YEJIOBEKa.
12. I'padsl ¥ UX UCTIOTB30BAHUE.
13. Marpuunas anreOpa B 9KOHOMUKE.
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14

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

. JlepeBo 3HaHwMii (anredpa).

3araJiIku NUpaMU/IbI.

Benukue oTKpbITUS (MATEMATUKH ).

Bupycs! u 6akrepuu (I'eomerpuueckas popma, paciojgokeHue B IPOCTPAHCTBE, POCT YUCICHHOCTH).
3aauy MEXaHMYECKOro IpoucxoxaeHusd. (I'eomerpus macc, 3KCTpeMaIbHBIE 3a/1a4H).
Posp 1 MecTO MaTeMaTHKH B HHGOPMALIMOHHBIX TEXHOJIOTHSIX.

3aralouHbIii MUP (pPAKTAJIOB.

30510Tast IPONOPLIMAL.

3HaKOMCTBO C rpadami.

['padbl ¥ X IPUMEHEHHE B apXUTEKTYypE.

DNIEeMEHTBI CTATUCTUKH.

Benukue MaTeMaTHUKU M UX BEITMKHE TEOPEMBI.
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3.YCJIOBHUSA PEAJIU3AIIMA TPOT'PAMMBI YUEBHOM JUCIIUITINHBI

B memsx peanuzanuM KOMIETEHTHOCTHOTO MOJAXOJa MPU H3YYEHUU JUCHUTUIMHBI
OVY/1.10 MareMaTuka UCIOIb3YIOTCS aKTUBHBIC U HHTEPAKTHBHBIC ()OPMBI ITPOBEACHUS 3aHS-
TUH (TBOpPUECKUE 3aJaHMsI, aHAJIN3 KOHKPETHBIX CUTyalui (Keic-MeTox), pa3paboTka mpoeK-
Ta, pa300p KOHKPETHBIX CUTYaIlUH).

[IpumeneHne Ha y4eOHOM 3aHSATHUH HHTEPAKTHUBHBIX (OPM padOThI, CTUMYIIHPYET TO-
3HABATEJILHYI0 MOTHUBALIUIO 00YUYaIOIUXCsl, TOMOTAEeT MOAJIEPKaTh MOTUBALIUIO 00YYaIOIINXCS
K MOJTYYEHUIO 3HAHUU, HATAXKUBAHUIO MO3UTHUBHBIX MEXIMYHOCTHBIX OTHOIICHHM, ITOMOTAeT
YCTaHOBJICHUIO JOOpokenareabHo arMocdepsl. UHUIMUpOBaHUE U MOAJEPIKKA UCCIe0Ba-
TENBCKON JIEATEIBPHOCTH OOyYaIOIUXCsS B paMKax pealu3alud UMH WHIANBUAYAIBHBIX U
TPYIIOBBIX HCCIEI0BATEIBCKUX MPOEKTOB, 1a€T BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOS-
TENHHOTO PEHICHHs MPOOJIEMbI, HaBBIK TeHEPUPOBaHUS U O(OPMIICHHS COOCTBEHHBIX HJICH,
HABbIK YBKUTEIHHOTO OTHOIICHUS K Uy>KUM UJIESIM, HABBIK ITyOJTUYHOTO BBICTYIICHUS TIEPE]]
ayJIuTOpPUEH, apryMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOUKU 3PECHHUSI.

Jlis  TO3UTUBHOTO BOCHPHATHS oOyyaroumumucs TpeOOBaHMM MpernojaBaTers,
MPHUBIICYCHUS WX BHUMAHHS K OOCYXIaeMOW Ha 3aHATHM WHQPOpPMAIMH, AKTUBH3AIMH WX
MO3HABATENIbHOM JEATENIbHOCTH Ha YYEeOHBIX 3aHATUAX MEXKIy MpenojaBarejeM Hu
00y4JarOIIMMUCS yCTAHABIUBAIOTCS IOBEPUTEIILHBIE OTHOIIICHUSI.

Ha y4yeOnoM 3aHsATHH cOOMIONaI0TCS OOIIETPUHATHIE HOPMBI MTOBEICHHUSI, TIpaBuUiia 00-

HICHUSI CO CTapmuMH (MPEnojaBaTesieM) W CBEPCTHUKAMU (OOYYaAIOIIMMHUCS), TPUHIUIIBI
y4eOHON JUCIUTUIMHBI U CAMOOPTaHU3AIIH.

3.1. TpeOGoBaHNsI K MUHUMAJBLHOMY MATEPHAJBHO-TEXHHYECKOMY 00eCIe4eHHI0

Peanuzamust mporpammbl yueOHOM MUCHMIUIMHBI oOecrieueHa y4eOHbIM KaOMHETOM
MaTeMaTHKH, OCHAIIEHHBIM CIEAYIOLUUM 000py1I0BaHUEM:

[lepeuenb yueOHO-HATISAHBIX TOCOOUH:

1akatel o TemaM: «Tabnuua uHTerpanony, «IIpon3BoaHbIe 3E€MEHTApHBIX (QYHK-
uuit. [IpaBuno auddepenurpoBanus», « TpuroHomerpuueckuii Kpyr», «Jlorapudpmy», «I'eo-
MeTpuueckue Ttena», «Tema BpameHus». [loprpersl yueHbix. OObeMHBIE MOJIENN T€OMETPH-
YECKUX Tell: KyO, KOHYC, TpEYrojibHasi MpaMK/ia, YeThIPEXyTrojibHas MUpaMuaa, OKTasap, J10-
JeKa’ip, OONBIION MKOCa’Ap, LMWIMHApE, NPSAMOYTOJbHBIM Mapaijenenunes, TpeyrojibHas
npusMa.

VYuebHas MeOesb: CTOJBI, CTYJIbS, 10CKa MEJIOBAas.

[TK, mynsTUMeMiiHOE 000pYO0BaHHE:!

Komnerorep ¢ BbixogoM B MHTEpHET - 1 1T.

JInneH3snoHHOE MpOorpaMMHOE o0ecTieueHue:

JHMIIEH3MOHHOE NMPOrpaMMHOE o0ecrieueHre 00IIero u crenuansHoro HazHauenus (Mi-
crosoft Windows (morosop Ne6714-20 ot 31.08.2020 mo 31.08.2021), Microsoft Office Pro-
fessional Plus (morosop Ne6714-20 ot 31.08.2020 mo 31.08.2021), Zoom (OecruiaTHasi Bep-
cusi) — cBoOoHO-pactpocTpansemoe [10.

3.2.1 OCHOBHBIC HCTOYHUKHU:

1. boromonos H. B. Maremaruka : yueOnuk it CIIO : yue6nuk / H. B. boromosos.
- 5-e u3 ., mep.  J0I. - DIeKTpoH. aAaH.col. - Mockaa : IOpaiit, 2018. - 401 c. - (Ilpodeccuo-
HanmbHOe oOpaszoBanme). — Tekcr : onekrponsbni. - URL:  http://www.biblio-
online.ru/book/D70C4F85-E465-42CA-BBD3-F7TEC185EB415 (mata oOparnieHus:
14.06.2021).

2. TarapaukoB O. B. Maremaruka : yueoHuk mis CI1O : yue6onuk / O. B. Tarapau-
KOB. - DJeKTpoH. naH.col. - Mocksa : FOpaiir, 2018. - 450 c. - (Ilpodeccrnonanproe 00pa3o-
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Banue). — Tekcr : amekrpounsii. - URL: http://www.biblio-online.ru/book/C5CE6CBE-
1780-4B37-9A97-B1011D00AEFC (nara obparenus: 14.06.2021).

3.2.2 JlonoJTHUTEIbHbI€ HCTOYHHUKM

1. Hanunrep B. A. 'eometpust : crepeomMeTpuuecKue 3ajladyd Ha MOCTPOCHUE :
yueoHnoe nocodbue mis CI1O / B. A. Janunrep. - 2-¢ u3a. - Mocksa : FOpaiit, 2018. - 189 c. —
TekcT : HenmocpeACTBEHHBIM.

2. Hanuarep B. A. Maremaruka : 3aa4d ¢ MOJIYyJIEM : y4eOHOe mocoOue s
CIIO / B. A. danunrep. - 2-e u3f., ucmp. u jgoi. - Mocksa : FOpaiit, 2018. - 364 c¢. — Tekcer :
HENOCPEICTBEHHBIH.

3. Hamuarep B. A. Marematuka : norapuMUYeCKue ypaBHEHUS U HEPABEHCTBA
: yue6Hoe nocobue misa CIIO / B. A. Jlamunrep. - 2-e u3a., uctp. u xom. - Mocksa : FOpair,
2018. - 176 c. — TekcT : HEMOCPEACTBEHHBIN.

4. Janunrep B. A. MatemaTnka : TPUrOHOMETPUUYECKUE YPAaBHEHUSI U HEPABEH-
cTBa : yuebHnoe mocodbue mis CITO / B. A. Jamuurep. - 2-¢ u3A., uchp. u jgomn. - Mocksa :
Opaiit, 2018. - 136 c. — TekcT : HEMOCPEICTBEHHBIH.

S. Hanunrep B. A. Metoauka o0y4eHHs] CTEPEOMETPUU MOCPEACTBOM PEIICHUS
3agad : yueOHoe nocobue ans CIIO / B. A. lanunrep. - 2-e uza., ucnp. u jgon. - Mocksa :
FOpaiit, 2018. - 370 c. — TekcT : HenoCpeACTBEHHbIH.

6. Jlapun C. B. Aunrebpa : mHOorowiens : yue0. mocodue s CIIO / C. B. Jla-
puH. — 2-e u31., ucnp. u gon. Mocksa : FOpaiit, 2018. — 136 c. — TeKCT : HemoCPeCTBEHHBIH.

7. MaremaTuka : METOJ. yKa3. IO BBIINOJHEHUIO MPAKTHYECKHX Pa0dOT Ui BCeX
npodeccuii U crienuanbHOCTeH 04HOU hopmbl 00yderus (dacth 1) / TUY ; coct. C. K. Moc-
KajneBckasi. — 1 uzn., - Tromens : U3parensckuii nentp bUK, TUY, 2018. — 32 c. — Tekcr :
HEIIOCPEICTBEHHBIMN.

8. Marematuka : METOJ. yKa3. MO BBINOJHEHUIO MPAKTHYECKHX PAa0OT JUid BCEX
npodeccuit u cnenuaibHoCTe ouHOM hopmbl 00yueHus (dacts 2) / TUY ; coct. C. U. Moc-
KaneBckas. — 1 u3a., - Tromens : U3narensckuii uentp BUK, TV, 2018. — 32 ¢. — Tekcr :
HEIOCPEICTBEHHBIMN.

9. Marematuka : METOJ. yKa3. MO BBHIMOJTHEHUIO MPAKTHUECKUX PabOT AN Bcex
npodeccuit u cnenuaibHoCTe 0uHOM opmbl 0OydeHus (wacts 3) / TUY ; coct. C. U. Moc-
KaneBckas. — 1 u3A., - Tromens : Uznarensckuii uentp BUK, TV, 2018. — 31 ¢. — Tekcr :
HEIOCPEICTBEHHBIMN.

10. MaremaTuika @ METOJ. YKa3. MO BBIIIOJHEHUIO MPAKTUYECKUX pabOT sl BCEX
npodeccuil U crienuanTbHOCTEN 0uHOU popMbl 00ydeHus (dacts 4) / TUY ; coct. C. . Moc-
KaneBckas. — 1 u3a., - Tromens : Uznarensckuii uentp BUK, TV, 2018. — 32 ¢. — Tekcr :
HEIOCPEICTBEHHBIMN.

11. MaremaTuika : METOJ. YKa3. MO BBIIOJHEHUIO MPAKTUYECKUX pabOT ISl BCEX
npodeccuit U crnenuaibHOoCTe 0uHOM hopmbl 0OydeHus (wacte 5) / TUY ; coct. C. U. Moc-
KaneBckas. — 1 u3a., - Tromens : Uznarensckuii uentp BUK, TUY, 2018. — 47 ¢. — Tekcr :
HEIOCPEICTBEHHBIMN.

12. MaremaTuka . METOJA. yKa3. MO BBIMOJHEHUIO MPAKTHUYECKUX padoT A BCeEX
npodeccuit U cnennanbHOCTEN 0uHOM Popmbl 00yuenus (dactb 6) / TUY ; coct. C. U. Moc-
KaneBckas. — 1 u3a., - Tromens : U3narensckuii uentp BUK, TUY, 2018. — 36 c¢. — Tekcr :
HEIOCPEICTBEHHBIMN.

13. MaremaTuka : METOA. yKa3. MO BBIMOJHEHUIO MPAKTHUYECKUX padoT A BCeX
npodeccuit u cnenuanbHOCTeH ouHON popmbl 00ydenus (yactb 7) / TUY ; cocrt. JI. A. bax-
tuspoBa. — 1 u3n., - Tromens : M3narensckuit nentp bUK, TUY, 2018. — 44 c. — Tekcr :
HEIOCPEICTBEHHBIMN.

21


http://www.biblio-online.ru/book/C5CE6CBE-1780-4B37-9A97-B1011D00AEFC
http://www.biblio-online.ru/book/C5CE6CBE-1780-4B37-9A97-B1011D00AEFC

3.2.3. lIpodeccuonabHble 6a3bl JAHHBIX:
1. Obmepoccuiickuii MaTeMaTuyecKuii mopTasl (MHGOpPMAIIMOHHAS CUCTeMa) © [caifT].
— URL : http://www.mathnet.ru/ (mata o6pamenus 30.05.2020). — TeKCT : 3JCKTPOHHBIHA.

3.2.4 DnekTpoHHBIE H3AaHNUS (3JTeKTPOHHBIE PeCypChl):

1. Maremaruka : [caiT]. — URL :
http://energy.bmstu.ru/gormath/mathan2s/mainlist.ntm (mara oOpamenus: 30.05.2020). —
TeKCT : AIEeKTPOHHBIN.

2. Marematuka : [caitt]. — URL : http://www.bymath.net/index.html (mata oGparie-
Hus: 30.05.2020). — TekcT : 37eKTPOHHBI.

3. Jlexuuun o BBICILICH MaTeMaTHKe : [caiT]. - URL :
http://www.mathelp.spb.ru/index1.htm (mara oopamenus: 30.05.2020). — TekcT : 3JIEKTPOH-
HBIH.
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMS YYUEFHOU

JVCIATLITAHBI

Pe3yabTaThl 00y4yeHHs

Kpurtepun onenkn

MeToanl OIEHKH

JKCIepTHOE OlleHUBA-

Yvmenusn:

HHe B popme:
BBITIOJIHATE ~ apU(METUUYECKUE | BBIMOIHACT apu(PMETHUECKUE | DKCIEPTHOE  OICHUBA-
JICUCTBUSA, COYETas YCTHBIC W | JICHCTBHS, COUETAS YCTHBIE U HUE BBINOJIHEHUS IIPaK-
MMMCbMEHHBIC TPUEMBI, TMPUME- | MUChbMEHHBIC PUEMBI, TpuMe- | THUeckux 3amanmii (113
HCHHE BBIYMCIIMTEIIBPHBIX | HEHUE BEIYMCIUTEILHBIX Ne 1-13)

YCTPOWCTB; HaXOAUTh 3HAYEHUS
KOpHSI HaTypaJIbHOW CTENEHHU,
CTENEHU C PAlMOHAIBHBIM I0-
Kazarenem, Jiorapupma, HcC-
MOJIb3ysd TMPU HEOOXOIUMOCTH
BBIYHMCIIUTEIbHBIE  YCTPOMCTBA;
MOJIb30BaThC OLEHKOW U TpHU-
KHJIKOM MPU MPAKTUYECKUX pac-
yeTax

OK 2-8

YCTPOMCTB; HAXOAUT 3HAYEHUS
KOpHSI HaTypaJIbHOM CTEICHH,
CTENEHU C PALIMOHAJIBHBIM T10-
KazaTelnem, Jjorapudma, uc-
M0JIb3YS MTPH HEOOXOIMMOCTH
BBIYMCIIUTENIbHBIC YCTPOICTBA;
MOJIb3YETCSl OLIEHKOM U IpH-
KUJIKOM MpU MPAKTUUECKUX
pacuerax

WuTepakTuBHAs Urpa 1o
teme 1.1
NHTEepakTUBHBIN TECT MO
teme 1.2

HPOBOJIUTH 110 U3BECTHBIM (Op-
MyJiaM ¥ TpaBujaM IpeoOpaso-
BaHMs OYKBEHHBIX BBIPAKEHUIH,
BKJTIOYAIOIIUX CTENECHH, pau-
Kasbl, JorapumMbl U TPUTOHO-
MeTpUYecKue QyHKINU

OK 2-8

HPOBOJINT 110 U3BECTHBIM (Op-
MyJiaM ¥ TIpaBuiIaM npeoOpa-
30BaHHsI OyKBEHHBIX BbIpaxe-
HHUM, BKIIOYAIOIINX CTCIICHU,
paJMKabl, 1orapumMbl U TpU-
TOHOMETpUYECKHe (QyHKINU

BBIYMCIIATH 3HAYEHUST YUCIOBBIX
U OYKBEHHBIX  BBIPAXKCHHI,
OCYIIIECTBIISIA HEe00OXOINMBIE
MOJICTAHOBKM U TmpeoOpa3oBa-
HUS

OK 2-8

BBIYHCIISCT 3HAYCHUS YU CITO-
BBIX U OYKBEHHBIX BBIpaKe-
HUM, OCYIIIECTBIISII HEOOXOIH-
MBbI€ MTOICTAHOBKHU U TIpeodpa-
30BaHUs

DKCIepTHOE  OlLIEHUBa-
HUE€ BBINIOJIHEHUS TIPaK-
trueckux 3amanui (113
Ne 14-22)
WHTepakTUBHBINA TECT MO
pazneny 2
WuTepakTuBHAS Urpa MO
pazneny 2
ITocTpoeHue Mozenei 1o
pazneny 3

HCII0JIB30BaTh MpUOOpETEHHbIE
3HAHWS M YMEHHUS B MPAKTHUECKOU
JESITEIbHOCTH M ITOBCEJHEBHOM
JKU3HHM U TIPAKTUYECKUX pacue-
TOB 1o (hopMyiaM, BKIto4ast Gop-

UCTIONB3YeT NPUOOPETEHHBIC 3Ha-
HUS 1 YMEHHSI B IPAKTUYECKON
JEeATeITLHOCTH U ITOBCETHEBHON
KU3HH JJIS1 IPAKTHIECKUX pacye-
TOB 110 (hOpMyIIaM, BKITIOUAsI

DKCIepTHOE  OIlEHUBA-
HUE BBIMIOJIHEHUS TPaAK-
trueckux 3amanui (113
Ne 1-13, TI3 Ne 15-28,

T13 Ne 44-45)
MyJIbl, COIEPIKAILIME CTENEHH, pa- | GOPMYIIbI, COAEPIKAIIME CTENEHH,
JIMKaJbl, JOrapu(Mbl M TPUIOHO- | paMKAaJbL, JOrapu(Mbl U TPHIO-
METpHUYECKUE QYHKIIUH, HCIIOJIB3Ysl | HOMETpHUYECKHe (PYHKIIUH, HC-
pH HEOOXOAMMOCTH CIIPABOYHBIE | MOJIB3Ys IPH HEOOXOAUMOCTH
MaTepuaibl ¥ IPOCTENIINE BBIUUC- | CIPABOYHBIE MATEPUAIIBI M IIPO-
JINTCIIBHBIC ychOﬁCTBa; CTEHIINE BBIYUCIUTEILHEIE
OK 1-8 YCTPOMCTBA;
OTpeNeNATh 3HauUeHHe (YHKIUU | OmpeesseT 3HaueHue (QyHK- DKCIEepTHOE  OICHUBA-

MO0 3HAUEHUIO aprymMeHTa mpu
Pa3IMYHBIX CIOco0ax 3aJaHus
byHKIMHA

OK 2-8

LMY TI0 3HAYEHUIO apTryMeHTa
IIPU PA3JIMYHBIX CrIOco0ax 3a-
JaHusl QyHKIUH

HUE BBITIOJHEHUS TpaK-
tnueckux 3amanui (113
Ne 23-28)

CTPOUTH TpadUKN H3YYECHHBIX
byHKIUH

CTPOUT TpauKH HU3yYCHHBIX
byHKIHI

OKCMEepTHOE  OlLICHUBA-
HHUC BBIIIOJIHCHUSA npaK-
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OK 2-8

OIKCHIBATh TO TpaduKy TOBe-
JICHHEe W CBOMCTBAa (DYHKIIHIA,
HaxoJIUTh 1O TpauKy QYHKIUN

OIKCHIBACT 1O TpaduKy moBe-
JICHHE M CBOMCTBa (YHKIIHIA,
HaxoJUT 1o rpaduKy QyHKIUN

HauOONbIIME ¥ HAaUMEHBIIHME | HAUOONBIINE W HAMMEHBIINE
3HAYECHUS 3HAYCHUS

OK 2-8

peliate ypaBHEHHS, MpPOCTEH- | pemiaeT ypaBHEHUs, MPOCTEM-

[IME CHCTEMbl ypaBHEHWH, HC-
MOJIB3ysl CBOMCTBA (YHKIHMHA W
uX rpapuKu

OK 2-8

1IME CUCTEMbl ypaBHEHUH, HC-
MOJIb3ysl CBOMCTBA (YHKIMHA U
ux rpaduKu

tnaeckux 3amanui (113
Ne 23-26)

UCIIOJIb30BaTh NpUOOpPETCHHBIC
3HAHMS ¥ YMEHUS B NMPAKTHYECKOM
JICATEIPHOCTH W TTOBCEJIHEBHOM
JKU3HH JIJISI OTIMCAHUS C TIOMOIIBIO
GYHKIMH  Pa3sTUYHBIX 3aBHCHMO-
CTeH, MpecTaBlIeHUs UX Tpaduye-
CKH, HUHTEPIPETALUH IPapHKOB;

OK 1-8

HCTIONB3YEeT MPHOOpPETEHHbIE 3HA-
HUS W YMEHUS B INPAKTUYECKOU
JEATENIBHOCTH W TIOBCETHEBHON
YKU3HU JIJIS1 OTIMCAHUS C IIOMOIIBIO
(YHKIMH Pa3TUYHBIX 3aBHCHMO-
CTeH, MpeAcTaBlIeHUs] ux rpadu-
YeCKH, MHTEPIIPETary rpad)ukoB

OKCIIEPTHOE  OIICHUBA-
HUC BBINOJHEHUS TPaK-

trnaeckux 3amanui (113
Ne 27-28)

BBIYKCIIATh I[POU3BOJHBIC DJIe-
MEHTapHBIX (PYHKIUH, HCIIOJb-
3y CIIpaBOYHBIE MaTE€pUaIbI
OK 2-8

BBIYUCIISICT IIPOU3BOAHBIE JJIE-
MEHTapHbIX QYHKIUHI, HCIOJIb-
3ysl CIIPAaBOYHBIE MATEPUAIIBI

BKCHepTHOG OLICHHNBA-
HHUC BBIIIOJIHCHHA IIpaK-

trueckux 3amanui (113
Ne 23-28)

UCIIOJIb30BaTh npuoOpEeTeHHBIE
3HAaHUS ¥ YMEHHS B MPAKTUUECKOU
JIEATENIbBHOCTH W TTOBCEIHEBHOM
JKU3HHU JJIS1 peIleHHs MPUKIIaIHbIX
3aga4, B TOM YHCIE COLMAaIbHO-
SKOHOMHYECKHX B (U3NIECKUX, Ha
HanOOJNbIINE W HAWMEHBIIHE 3Ha-
YeHHs1, Ha HaXO0XKJCHHE CKOPOCTH U
YCKOpEHUs

OK 1-8

WCTIONB3YEeT MPUOOPETEHHBIE 3HA-
HUS W YMEHUS B TPAKTUYECKOU
JIeITEIbHOCTH W TOBCEAHEBHOU
JKU3HU JUIS PEIIeHUs TPUKIaI-
HBIX 3a7a4, B TOM YHCIIE COIU-
QIbHO-DKOHOMUYECKUX H (QH3H-
YeCKHX, Ha HauOolbIIue U
HaUMEHBIINE  3HAYEHMUS, Ha
HaxO0XJIEHUE CKOPOCTU U YCKOpe-
HHS

DKCHEpTHOE  OIICHUBA-
HUE€ BBINIOJHEHUS IIpaK-
trnueckux 3amanui (113
Ne 46-51)
WMHTepakTUBHBIN TECT 110
pazneny 6
WHTEpaKTUBHAs Wrpa Io
pazneny 6

UCCIENOBATh B NPOCTEHUIIMX
cinydasix (yHKIIMM Ha MOHOTOH-
HOCTb, HAXOJIUTh HAUOOJbIINE U
HAaUMEHbIINE 3HA4YEHUSA (QYHK-
Ui, CTpouUTh rpaduku MHOro-
YJIEHOB C HCIIOJb30BAHMEM all-
napara MaTeéMaTH4ecKoro aHa-
am3a

OK 2-8

HCCIIEyeT B MPOCTEUINX CIIy-
yasX (QYHKIUM Ha MOHOTOH-
HOCTb, HAXOJUT HauOOJIbLINE U
HauMEHbBIINE 3HAYeHUs (QYyHK-
Ui, CTpoUT rpa)uKd MHOTO-
YJIEHOB C MCIIOJIb30BaHUEM all-
rapara MaTeéMaTU4YECKOro aHa-
Im3a

pemars paloHalbHbIE, TOKa3a-
TeJbHBIE U JlorapupMUUEcKue
YpaBHEHHUS U HEPABEHCTBA

OK 2-8

penaeT panuoHaJIbHbIE, MOKa-
3areNbHbIE W JIorapudmuye-
CKHE YpaBHEHUsS W HEpaBEH-
CTBa

DKCHEpTHOE  OIICHUBA-
HHUC BBIIIOJHCHHA IIpaK-

trnueckux 3amanui (113
Ne 23-28)

COCTABJISITh ~ YPaBHEHHs IO
YCIJIOBHIO 33J1a4l
OK 2-8

COCTaBJISIET ypaBHEHUS IO

YCJIOBHIO 3a/1a4n

HUCIIOJIBb30BaTh 1A HpI/IGHI/DKCH-

WCIOJB3YET Uil TNPHOIMKEH-

OKCMEepTHOE  OLICHUBA-
HUE€ BBINOJIHEHUS MpaK-

truecknx 3amanui (113
Ne 29-36)
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HOT'O PELEHUs] YPaBHEHUN U He-
pPaBEHCTB rpauuecKuii MeTos
OK 2-8

HOTIO peILIeHUs YpPaBHEHUHN U
HEpaBEHCTB I'padUuecKuil me-
TOJI

u300paxaTb Ha KOOPAMHATHOM
IUIOCKOCTH MHOKECTBA  pellle-
HUM TPOCTEHIINX ypaBHEHHUH U
UX CUCTEM

OK 2-8

n300paXkaeT Ha KOOPAMHATHOM
IJIOCKOCTH MHOXECTBa pelle-
HHUI TPOCTEHIINX YpPAaBHEHUH U
UX CUCTEM

HCIIOJIb30BATh MPUOOPETCHHBIC
3HAHUA W YMEHUS B MPAKTHUECKOM
JIEeSITCNbHOCTH M IOBCEIHEBHOU
SKU3HHU [IJIS. TIOCTPOCHUS M HCCIIe-
JIOBaHUSI MPOCTEUIINX MaTeMaTHu-
YECKUX MOJCIICH;

OK 1-8

HCIIOJNIb3YET MPUOOPETEHHBIC 3HA-
HUS W YMEHHUS B TPAKTUIECKOU
JIEITEIbHOCTH W TOBCCAHCBHOU
SKU3HU JJI1 TIOCTPOCHUS U UCCIIE-
JIOBaHUS MPOCTEHIINX MaTeMaTH-
YeCKUX MOJCICH;

WMHTEepakTUBHBINA TECT 110
pazaeny 4
MHTEpAaKTUBHAsI UIpa IO
pazaeny 4

pemarh MpocTeHIme KOMOMHa-
TOpPHBIE 33J]a4d METOJIOM Iepe-
0opa, a TakKe C MCIOJIb30BaHU-
€M M3BECTHBIX (OpMYII

OK 2-8

pemaer mpocTeniie KoMOH-
HATOpPHBIE 3aJa4d  METOJOM
nepedopa, a Takke C UCHOJb-
30BaHHEM M3BECTHBIX (hopMyI

DKCIIEpTHOE  OIICHUBA-
HUE BBIMIOJIHEHUS TPaAK-
trueckux 3amanui (113
Ne 37-39)
WHTepakTUBHBINA TECT MO
pazgeny 5
WuTepakTuBHAS Urpa Mo
pazgeny S

BBIYHCIIATH B HpOCTGfIHIPIX ClIy-
qajax BEPOATHOCTH COOBITHHM Ha
OCHOBE€ Mmoacduc€Tra 4ucjia HCXO-

BBIYHUCJIACT B HpOCT eﬁmnx
Clly4asiX BEpOSATHOCTU COOBI-
TUI Ha OCHOBE MOJICUETa YHCIIa

0B ncxoaoB
OK 2-8
HCII0JIBb30BaTh HpI/IO6p6TCHHLI€ HUCIOJIb3YCT HpI/IO6p6T6HHL16 3Ha-

3HAHWS U YMEHUS B IIPAKTUYECKOM
JIEATEIIBHOCTY U ITOBCEJHEBHOMN
JKM3HA Ui aHalln3a pPEaJbHBIX
YUCJIOBBIX JIaHHBIX, IIPENCTABIICH-
HBIX B BUJIC JUArpaMm, rpadukos;
aHanu3a WHGOPMAIUH CTAaTHCTHYE-
CKOT'O XapaKTepa;

HUS ¥ yMEHHsI B TPaKTUUECKOU
NEeSITETBHOCTA W TTOBCEAHEBHOU
KM3HU JUIA aHajM3a pealbHBIX
YHUCJIOBBIX JAaHHBIX, MPEJICTaB-
JICHHBIX B BHJE JUarpamm, rpa-
¢ukoB; ananmmza wHGMOPMAITUN
CTaTHCTHYECKOTO XapaKTepa;

DKCIepTHOE  OIIEHUBA-
HUC BBIMOJHEHUS TPaK-

trueckux 3amanui (113
Ne 40-42)

OK 1-8
paciio3dHaBaTb Ha YCPTEC)KaX U | paCllO3HACT HaA YCPTCIKAX U SKCHepTHOC OLICHUBA-
MOACTAX IMPOCTPAHCTBCHHLBIC | MOJCIIAX IMPOCTPAHCTBCHHBIC | HUC BBIIIOJHCHUS ITpaK-

(GOpMBI; COOTHOCHUTH TpEeXMep-
HbIe 00BEKTHI C MX OMUCAHUSIMH,
M300paXKeHUSIMU

OK 2-8

(GOpMBI; COOTHOCHUT Tpexmep-
Hble O0BEKTHI C MX OINUCAHUS-
MU, U300paKEHUSIMH

ONMCHIBAaTh B3aUMHOE PaCIOJIO-
’KEHHE MPSAMBIX U TUIOCKOCTEN B
IIPOCTPAHCTBE

OK 2-8

ONMCHIBAET B3aWMHOE PpacIIo-
JIO’)KEHUE TPSAMBIX U IUIOCKO-
CTEH B IPOCTPAHCTBE

AHAJIN3UPOBATL B HpOCTCf/'IHJHX
ClIy4dasx B3anMMHOC pacCIlOJIOXKEe-

HHUE 00BEKTOB B IPOCTPAHCTBE
OK 2-8

aHaM3UpyeT B MPOCTEUIINX
Cly4asx B3aMMHOE pacIHoJIo-
XKEeHHe OOBEKTOB B IPOCTpaH-
CTBE

tnueckux 3amanui (113
Ne 52 -65)

MaremaTuueckoe Mojie-
JIMPOBAHME O pa3aeny 6
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n300paxaTh OCHOBHBIE MHOTO-
TPaHHUKH U KPYTJIbIC TeJa; BbI-
MOJTHATh YEPTEXKH TI0 YCIOBHUSIM

M300pakaeT OCHOBHBIC MHOTO-
IPAaHHUKH ¥ KpyIJble Tea,
BBIMOJIHSAET YEPTEHKHU IO YCIIO-

3a1a4 BUAM 3a7a4
OK 2-8

pemiath IJITAHUMETPUYECKHUE W | pellaeT IUIAaHUMETPUUYECKHE M
NPOCTEHIIEe  CTepeoMeTpuYe- | MPOCTEHINE CTepeoMeTpHYe-
CKHM€ 3aJauyd Ha HaxO)XICHHE | CKHE 3aJauyd Ha HaXOXKJIEHUE
TEOMETPHUYECKUX BEJIMYMH | TEOMETPHUYECKHUX BEJIUYNH
(mmmuH, yrioB, mwiomanaei, oowve- | (AJIMH, yTII0B, TUIONIAACH, 00b-
MOB) €MOB)

OK 2-8

UCIIONIb30BaTh TMPH  PEHICHWH | UCIIOJNB3YeT TMPU  PEIICHUU
CTEPEOMETPUUYECKUX 33J1ad IIa- | CTEPEOMETPUUECKHIX 3a1a4

HUMETPHUYECKUE (aKThl U METO-
JbI
OK 2-8

IIaHUMETPHUICCKUC q)aKTI)I u
MCTOAbI

MIPOBOJIUTH JIOKA3aTEeIbHBIC pac-
CYXKJIGHUSI B XOJIE PCIICHHS 3a-

IIpOBOAUT HAOKA3aTCJIIbHBIC pac-
CYXKIACHUA B XOAC PCIICHUA

JAaqd 3azma4d
OK 2-8
HCIIOJIb30BaTh MPHOOPETEHHBIE | UCIIONB3YEeT MPUOOPETEHHBIE 3HA- DKCIEPTHOE OILICHHUBA-

3HAHHA M YMEHHUS B MPAKTHYECKON
JIeATeIbBHOCTH U IMOBCEIHEBHOM
KU3HM Ui UcclenoBaHusi (Mofe-
JMPOBaHUs) HECIOXKHBIX HPAKTH-
YECKMX CHTyalludl Ha OCHOBE HU3Yy-
YeHHBIX (OPMYI H CBOKMCTB uryp;
BBIYUCIICHHUS 0OBEMOB U IIJIOMIACH
MTOBEPXHOCTEN MPOCTPAHCTBEHHBIX
TET TpPH pPElIeHUH MPaKTHUYECKUX
3a1a4, UCHOJb3Ys NPH HEOOXO0Iu-
MOCTH CHPAaBOYHUKH M BBIYHCIH-
TEJIbHbIE YCTPONCTBA

HUS W YMEHUS B INPAKTUYECKOU
JeSTeIbHOCTH W TIOBCETHEBHOM
XKHU3HM IJIs1 MccaeqoBaHus (Moze-
JIUPOBAHUS) HECIOXKHBIX MPAKTHU-
YECKHMX CUTYalluid HAa OCHOBE HU3Y-
YEeHHBIX (OPMYN W CBOUCTB (u-
ryp; BBIYHCICHUS OOBEMOB U
IUIONIAZIEl MOBEPXHOCTEN Mpo-
CTPaHCTBEHHBIX TeN MpH pellle-
HUW TPAaKTHYECKUX 3ajad, HcC-
MoJIb3yss MNpH  HEOOXOOUMOCTHU
CIIPaBOYHHUKH U BBIUHCIUTEIHHbBIE

HHUE BBINOJHEHUS IpaK-
trnueckux 3anmanui (113
Ne 52-57, TI3 Ne 58-59,
13 Ne 60-65)
WNHTepakTuBHAsA Urpa 1o
pasaeny 7

OK 1-8 yCTpO¥CTBA.

3HanuA: IJKCIEePpTHOE OLCHHBA-
HHE B popme:

3HauUEHUe MaTEMaTHYECKON | OCO3HAET 3HAYEHHWE MATEMaTH- | DKCIIEPTHOE  OLIEHUBA-

HAyKH JJI pelIeHus 3a1a4, BO3-
HUKAIOIIUX B TEOPUH U MPAKTH-
Ke; IIHUPOTYy U B TO K€ BpeEMs
OTPaHMYEHHOCTb  ITPUMEHEHHUS
MAaTEMATUUYCCKUX METOJ0B K
aHaJIM3y U UCCIECIOBAHUIO IIPO-
LIECCOB U SBJICHUI B NPUPOJE U
00I1IeCTBE;

OK 1-8

YECKOM HayKW Uil penieHus
3a]1a4, BOZHUKAIOIIUX B TEOPUH
U TIPAKTHKE;

IIOHMMAET IIUPOTY U B TO XK€
BpeMsl OTpaHMYEHHOCTh TpH-
MEHEHHUSI MaTEMaTHUYECKUX Me-
TOJIOB K aHAIM3Y U MCCIE0Ba-
HUIO TIPOLIECCOB W SIBIIEHUH B
IpUpoOie U OOIIECTBE;

HUE BBITIOJIHEHUS TPaK-
tnueckux 3amanui (113
Ne 20 -22, TI3 Ne 29-33,
I13 Ne 34-36)
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3HAQYCHUE IPAKTUKU W BOIPO-
COB, BO3HUKAIOIUX B CaMOW Ma-
TeMaTuKe il OPMHUPOBAHUS U
pa3BUTHUA MaTeMaTHYECKON
HayKH; UCTOPHUIO Pa3BUTHS I10-
HATHS YMCIIA, CO31aHUs MaTeMa-
TAYECKOr0 AaHaJIM3a, BO3HUKHO-

BCHUSA U Pa3BUTUA IT'COMETPHUH,
OK 1-8

IIOHMMAET 3HAYEHHUE MPAKTUKU
U BOMNPOCOB, BO3HUKAIOIIUX B
camoii mareMmaruke s Qop-
MHUPOBAaHUS U Pa3BUTHUSl MarTe-
MAaTH4YECKON HAyKH;

3HAe€T UCTOPHUIO Pa3BUTHS IO-
HATUS YUCIA, CO3JIaHUSl Mare-
MaTU4YEeCKOro aHaliu3a, BO3-
HUKHOBEHUSI U Pa3BUTHUS T€O-
METpHH;

OKCIEpTHOE  OLICHUBA-
HUE BBINIOJHEHUS IpaK-
tnaeckux 3amanui (113

Ne 1 —TII3 Ne 65)

YHUBEpCAIbHBIM XapakTep 3a-
KOHOB JIOTMUKH MaTE€MaTUYECKHUX
pacCy’IeHHU, HUX NPUMEHHU-
MOCTb BO BCEX O0JacTAX dYelo-
BCUECKOM JEITCIIbHOCTH,

OK 1-8

IIOHMMAET YHUBEPCAJIbHBIA Xa-
paKTep 3aKOHOB JIOTMKH Mare-
MAaTHYECKUX PACCYXKICHUM, UX
IIPUMEHUMOCTbh BO BceX 00a-
CTSAX YEJIIOBEYECKOW JIesATElIb-
HOCTH;

OKCIEPTHOE  OIICHUBA-
HUE BBIIIOJIHEHUS TPaK-
tnaeckux 3amanui (113
Ne 1 —TI3 Ne 65)

BEpPOSITHOCTHBIA XapakTep pas-
JUYHBIX IPOLECCOB OKpYyXKaro-
1Iero Mupa

OK 2-8

OCO3HAeT BEPOSTHOCTHBHIM Xa-
paKkTep pas3IuYHBIX MPOILIECCOB
OKPYKaroIIiero Mupa.

OKCIIEpTHOE  OlLICHHMBA-
HUE€ BBINIOJIHEHUS TMpaK-
trueckux 3amanui (113
Ne 40-42)
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