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1. OBIIASI XAPAKTEPUCTHUKA ITIPOTPAMMBI YYEBHOM
JAACHUIIJIMHBI OYA.10 MATEMATHUKA
1.1. Ob6aacTh NpUMEHEHUs NPOrPaAMMBbI
[Iporpamma yuebHoi gucuurminael OY /(.10 MartemaTuka siBiIsie€TCd 4acThblO OCHOBHOM

npodecCUOHAILHOW ~ 00pa3oBaTeIbHOM TporpaMMbl M pa3paboTaHa Ha  OCHOBE
denepadbHOTO TOCYJAPCTBEHHOTO O00pa30BaTEIbHOIO CTaHAApTa CpPEJHEro OOIIETro
oOpa3oBaHuUsl, yTBEP)KJICHHOTO MpuKa3oM MuHucrepcTBa o0pasoBanusi u Hayku PD ot 17
Mmas 2012 Ne413 u [Tucema MunuctepcTa oopasoBanust u Hayku PO ot 17 maprta 2015 Ne
06-259 «PexomeHaalMK MO OpraHU3ALMH MOJTYUYEHUSI CPEIHEr0 O0Iero o00pa3oBaHUs B
npeaesax OCBOEHHUS 00pa30BaTENIbHBIX MPOrpamMM CPEAHEro MpO(PeCcCHOHAIBHOIO
oOpa3zoBaHuss Ha ©0a3e OCHOBHOro oOIIero o0pa3oBaHusi C Y4YeTOM TpeOoBaHUM
@denepa’abHbIX TOCYAAPCTBEHHBIX O00pa3oBaTENbHBIX CTAaHAAPTOB UM  MOJy4aeMOu
npodeccur WM CHEUUATBHOCTH CPEIHEro MpodecCHOHAIBHOIO O0pa3oBaHUS» U B
COOTBETCTBHHM C MPUMEPHOW NPOrpaMMoi ydeOHOW IUCHUIUTMHBI MaremaTthka 1o
CHEIUATBHOCTH CpeaHero npodeccuoHanbHoro oopazoanus 43.02.05. dnopuct

1.2. MecTo0 OMCHUIUVIMHBI B  CTPYKTYpe OCHOBHOIl  mpodeccuoHAIBLHOM
o0pa3oBaTeJIbHOM NMPOrpaMMbl: JUCIHUIUIMHA BXOJHUT B 00I1€00pa30BaTEeIIbHBIA ITHKII.

1.3. Heab u muianupyemMblie pe3yabTaTbl 0CBOCHUS AU CHUILIHHBI:

B mporpamMmy BKIIIOUEHO COJAEpXaHUE, HANpaBICHHOE Ha (POPMUPOBAHHUE y CTYIECHTOB
KOMITETEHIIHH, HEOOXOIUMBIX  JUIS KaueCTBEHHOIO OCBOCHHSI OCHOBHOM
npogeccuoHanbHOW oOpa3oBarenbHOl nporpammbl CIIO Ha 0aze OCHOBHOro oOWIETO
o0pa3oBaHMsI C MOJyYEHUEM CpPEAHEro oOuiero oopazoBaHUsl — MPOrpamMMbl MOATOTOBKH
KBaJIU(PUIIMPOBAaHHBIX padouunx, ciayxamux (IIITKPC).

OK 1. [TorumaTh CyIHOCTh U COIHMAIBHYIO 3HAYMMOCTh OyayIieit mpodeccun, MposiBIsSTh
K HEW YCTOWYHBBIN UHTEPEC.

OK 2. Opranu3oBbIiBaTh COOCTBEHHYIO NEATEIHLHOCTh, UCXOJS W3 IIEIH M CIOCOOOB ee
JNOCTHXKEHUS, ONIPEACIIEHHBIX PYKOBOAUTEIIEM.

OK 3. AnamusupoBaTh pabodyl0 CHUTYalMIO, OCYIIECTBISATh TEKYIIHMH W HTOTOBBIM
KOHTPOJIb, OLEHKY U KOPPEKLHIO COOCTBEHHOM JeATEIbHOCTH, HECTH OTBETCTBEHHOCTD 32
pe3yabTaThl CBOEH pabOTHI.

OK 4. OcymiecTBisATh MNOUCK UHpOpMAIUU, HeoO0Xoaumoun st d(PEGEeKTUBHOrO
BBITIOJIHEHHUS TPOPECCUOHANIBHBIX 3a/a4.

OK 6. Paborate B komanzae, >P¢GeKTHBHO OOHIAThCS C KOJUIETaMH, PYKOBOJCTBOM,
KJINEHTAMH.



OcBoenne conaepxanus ydeOHod aucummuimael OVIL.12 Marematuka obecrieunBaeT
JTOCTH)KCHHUE CTYJICHTAMH CJICIYIOIINUX PEe3yIbTaTOB:

JIUYHOCHIHDbLE.
JI.1. chopMUpOBAHHOCTh MPEACTABICHUNA O MATEMAaTUKE KaK YHHBEPCAJIIBHOM SA3BIKE
HAayKd, CPEACTBE MOJCIMPOBAHUS SABJICHUM M TpoueccoB, 00 HIeIX U MeTojax
MaTeMaTUKH;

JI.2. moHuMaHuE 3HAYMMOCTH MAaTeMaTHUKU [Jis HAyYHO-TEXHUYECKOIo Iporpecca,
c(OPMHPOBAHHOCTh OTHOIICHHMS K MaTeMaTHKE Kak K YacTH OOIleYeI0BeUeCKOn
KyJbTypbl 4Y€pe3 3HAKOMCTBO C HCTOPHUEW pa3BUTUA MAaTEMaTUKH, SBOJIOLUEH
MaTEeMaTUYECKUX UJIEH;

JI.3.pa3BuTHe  JIOTMYECKOTO0  MBINUJIEHUS,  MPOCTPAHCTBEHHOIO  BOOOpaKEeHMS,
AITOPUTMHUYECKONW KYJIBTYPhl, KPUTUYHOCTH MBIILICHUS HA YPOBHE, HEOOXOAMMOM s
Oyaymeil npodeccHoHaNbHOM JAEATEeIbHOCTH, [UIsl MNPOJODKEHHS OOpa3oBaHUs U
caMm000pa3oBaHUs;

JI.4. oBnajgeHuMe MaTeMaTUYECKUMHU 3HAHUSIMU W yMEHUSIMH, HEOOXOAUMBIMU B
MOBCEIHEBHON KU3HM, NJi1 OCBOCHMS CMEXKHBIX €CTECTBEHHOHAYUHBIX JUCHUIUIMH U
JUCLUIUIMH TPO(ECCHOHATBHOIO LMKIA, I MOJydyeHHus oOpa3oBaHHS B O0JACTSX, HE
TpeOyIOIMUX yriyOIeHHOM MaTeMaTH4eCKOU MOATOTOBKY;

JI.5. TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO, B TOM 4HCIE caMOOOpa3OBaHMIO, Ha
MPOTSKEHUH BCEH KU3HM; CO3HATEIBHOE OTHOIICHHE K HEPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCIIEITHOM MpohecCHOHANBHON U 0011IeCTBEHHON e TEeIbHOCTH;

JI.6. TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHOW, TBOPYECKONW M OTBETCTBEHHOM
NEeATENbHOCTH;

JI.7.TOTOBHOCTh K KOJUIGKTUBHOW pabOTe, COTPYAHHYECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTenbHOM, OOIIECTBEHHO TOJIE3HOW, YUeOHO-HCCIEOBATEIBCKON, MPOCKTHON U
IPYTUX BUJIAX ACSTEIbHOCTH;

JI.8. oTHOmeHHe K mpodeccroHANbHON MEATENBHOCTH KaK BO3MOXKHOCTH y4YacTUSl B
PELICHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIEM;
Memanpeomemuule:

MII.1. yMeHHE CaMOCTOSTENBHO OIPENENATh LEIH NESITENBHOCTH U COCTABIATH IUIAHBI
JESTENbHOCTH; CAMOCTOSITEIBHO OCYHIECTBIISATh, KOHTPOJIUPOBATH M KOPPEKTHUPOBATH
NEeSTENbHOCTD; UCIOJb30BaTh BCE BO3MOXKHbBIE PECYPCHI JJI TOCTUKEHUS MOCTaBICHHBIX
Hesie W peanu3aluy IUJIAHOB JIEATEIBLHOCTH; BBIOMPATHh YCIEIIHBIE CTpaTerud B
Pa3JIMYHBIX CUTYaIUsX;

MII.2. ymeHnue npoayKTHBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOU
JESTENbHOCTH, YUYUTHIBATh TMO3UIMU JIPYTUX YYACTHUKOB JAESITEIBHOCTH, d(PPEKTUBHO
paspemnaTh KOH(QIUKTHI;

MII.3. BnajeHre HaBbIKAMHU [TO3HABATENIBHON, y4€OHO-UCCIIEI0BATEIBCKON U MMPOEKTHOM
ACSITENbHOCTH, HABBIKAMHU pa3pelieHusi mpoOjeM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEJILHOMY ITOMCKY METOJOB pEIICHHUS MPAKTHYECKUX 3a1a4y, HPUMEHEHUIO
Pa3IUYHBIX METOJIOB MTO3HAHNUS;



MII.4. TOTOBHOCTP MW CHOCOOHOCTHP K  CaMOCTOSTEIbHOW  WH(OpPMAIMOHHO-
[I03HABATEIbHOW JEATEIIbHOCTH, BKIIIOYas YMEHHE OPUEHTHPOBATHCS B PAa3JIMYHBIX
HMCTOYHHUKAX WH(OpPMAIMU, KPUTHUECKH OIEHWBATh W MHTEPIPETUPOBATh WH(OpMAITHIO,
MOJYYaEMYIO U3 PA3JINYHbIX UCTOYHHUKOB;

MILS. BnaneHue A3BIKOBBIMU CPEACTBAMHU - YMEHHUE SICHO, JOTMYHO M TOYHO H3JaraTh
CBOIO TOYKY 3PEHUSI, UCIIOIb30BaTh aJI€KBATHBIC SI3IKOBBIE CPE/ICTBA;

MII.6. BnajgeHue HaBbIKAMU MO3HABATENIBHON peieKCHM KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUM U MBICIUTENIBHBIX MPOLIECCOB, UX PE3yJbTaTOB U OCHOBAHUMN, I'PAHUL] CBOETO
3HAHUS U HE3HAHMS, HOBBIX IMO3HABATEIBHBIX 337]a4 U CPEJICTB UX JOCTUKCHUS;
MIL.7.11eneyCcTpeMIICHHOCTh B TIOMCKaX W MPHUHSATHU PEIICHHM, COOOpa3UTENbHOCTh U
UHTYUIIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CTOCOOHOCTh BOCIIPUHUMATD
KpacoTy U FapMOHUIO MUPA;

npeomemmboie:

I1.1.chopMupOBaHHOCT TIPEACTABICHU O MAaTEMATUKE KaK YaCTH MHUPOBOW KYJIbTYpHI U
O MeCTe MaTEeMaTHKd B COBPEMEHHOM UMBWIM3ALMH, O CIOCO0ax OMUCaHud Ha
MAaTEMAaTHYECKOM SI3BIKE SIBICHUI PEATbHOTO MUpPA:

II.2. chopMUpPOBAHHOCTb TPEACTABICHUM O MATEMATHYECKUX TMOHSITUSAX Kak o
BOXHEUIIINX MATEMATUYECKUX MOJEIAX, MO3BOJSIONIMX OMUCHIBATh U HU3y4aTh PA3HbIC
MpOLECChl M SIBJICHUS, MOHUMAHUE BO3MOKHOCTHM AKCHOMATHYECKOTO TMOCTPOCHUS
MaTEMaTUYECKUX TEOPUM:

I1.3. BnajieHre METOIaMu JOKA3aTENbCTB U aJITOPUTMOB PEIICHUS, YMEHUE UX PUMEHSITh,
IIPOBOJUTH JI0KA3aTEIIbHBIE PACCYKACHUS B XO€ PELICHUS 3a/1a4:

I1.4. BnaieHre cTaHAAPTHBIMU IPUEMAMH PELICHUS PALIMOHAIBHBIX U

MppAlMOHAIBHBIX, II0Ka3aTEJIbHbIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUU U
HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAHMWE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM
YyyCIIe IS IOUCKA MYTH PELIEHUS M WUTIOCTPALMU PEIICHUSI YPABHEHUM U HEPABEHCTB:
I1.5. chopMupoOBaHHOCTH MPEACTABICHUN OO0 OCHOBHBIX ITOHSATHSIX MaTEMaTHYECKOTO
aHaNMM3a W WX CBOWMCTBAaX, BIAJCHUEC YMEHHEM XapaKTepU30BaTh TOBEACHHE (DYHKITHA,
WCMOJIb30BAaHUE MOJYYECHHBIX 3HAHUH ISl OMCAHUS U aHAIU3a PEATIbHBIX 3aBUCUMOCTEM:
I1.6.Bn1a1ecHME OCHOBHBIMH MOHATUSIMU O IUIOCKUX W MTPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢urypax, X OCHOBHBIX CBOWCTBaX; C(OPMHPOBAHHOCTH YMEHHMS paclio3HaBaTh Ha
yepTekax, MOJENSAX MU B peaJbHOM MHpE TeoMeTpuueckue (Uryphl; MNPUMEHEHUE
U3YUYEHHBIX CBOMCTB TeoMeTpHYecKuX (uryp u GopmMyn s perieHus reoOMETPUISCKUX
3a7a4 M 33/1a4 C TPAKTUYECKUM COJICPKAHUEM:

I1.7.chopMUpOBAaHHOCTh MPEJACTABICHUH O Tpoleccax U SBICHUAX, HMMEIOIINUX
BEPOSITHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PealbHOM Mupe, 00
OCHOBHBIX ITOHATHUSX 3JJIEMEHTAPHOM TEOPUM BEPOSATHOCTEM; YMEHUM HAxOAUTh U
OIICHHBATh BEPOSITHOCTU HACTYIUICHHS COOBITHI B MTPOCTEUIIINX MPAKTUIECKUX CUTYAIIUSIX
Y OCHOBHBIE XapaKTEPUCTHUKHU CIIyYalHBIX BEJIUYNH:

I1.8.BnaicHME HaBBIKAMHM MCIIOJIB30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM IIpHU
pELICHUH 3a/1a4



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUTLTAHBI

2.1. O0bem y4eOHOH JUCHUIIMHBI H BU/IbI Y4eOHOH padoThI

- O0bem
Buj yyeOHol padoThI
4acoB
MakcumaJibHasi ydeOHasi Harpy3kKa (Bcero) 428
Oobs13aTesIbHAA aYAUTOPHAA Y4eOHAas HArpy3Ka (Bcero) 285
B TOM YHUCJIE!
[IpakTHueckue 3aHATHS 37
KontponsHas pabota 23
CamocrosiTesibHas paboTa o0y4yaruierocs (Bcero) 143
B TOM YHCJIE!
COCTaBJICHHE KOHCIIEKTOB 10
MOCTPOCHHUE PA3BEPTOK MHOTOIPAHHUKOB, TEJI BPAILICHUI 6
M300pKEHNUE U U3TOTOBJIICHHE MHOTOTPAaHHUKOB 4
1300paXKEHUE U U3TOTOBJICHHUE TEJI BPAIICHUI 4
pa3paboTKa Npe3eHTaAINI 10
HarnucaHue pedepara 20
pacueTHO-Tpadudeckas pabora 4
pelIeHne ypaBHEHN, HEPABEHCTB, HAX0KIEHUE IMPOU3BOIHOM, 84

WHTErpaja, IIONIa/Id, UCCIeT0BaHne (DYHKITNI, pereHue 3a1a4.

HroroBas arrecrauus B gopme 3K3aMeHa




2.2. TemaTu4eckuil IVIaH U coaep:kanue yyeOHou nucuuniannsl OY /.10 MaremaTuka

HaumeHnoBanue Conepxkanue yueOHOro marepuasa v GopMbl OpraHu3anum AesiTeJIbHOCTH Yposens | O0bem Kozst
pe3yJbTaToB
pa3aesioB U TeM o0yuyaromuxcst OCBOEHHMSI | 4acoB oGyuenns
1 2 3 4 5
Beenenne MaremaTuka B Hayke, TEXHHKE, YIKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJOTUIX U 1 2 OKIl,
MpPaKTUYECKOM nesTenbHOCcTH. Llenn W 3agaum  HU3ydyeHUsT MaTEMaTHKUA B I11, 112
YUpEXKACHUSIX HAYAJIBHOTO M CPETHEr0 MPOPEeCCHOHATIEHOTO 00pa30BaHMSL. JIL1,J1.2
Tema 1. Conepxxanue yueOHOro MaTepuaJia 10 OKO1
PasButne 1. | Ilenslie u pallMOHAIBHBIE YUCTIA. 2 2 OKO02
MOHATUA O uucae | 2. | JledcTBUTENLHEIE YHCIIA 2 2 OKO3
3. | KoMIuiekCcHbIE 4Hcia 2 2 JL7
4. | KouTpoanHas padora Nel. 2 2 MIIL 1
5. | lIpakTtuyeckasi padora Nel: ApudmMeruueckue ACHUCTBUS HAJl YUCIAMHU, HAXOXKICHUE 2 IL.1
NpUOTMKEHHBIX 3HAYCHUN BEJIWYUH U TIOTPEIIHOCTEH BBIYMCICHUHN (aOCOMIOTHOW H I1.2
OTHOCHUTEJIbHOI ), CPAaBHEHHE YUCIOBBIX BBIPAKEHUI. I1.3
Tema 2. Conepxanue yueOHOro MmarepuaJia 32 OKO1
OcHOBBI 1. | YucnoBas okpykHOCTh. PagnanHas mepa yria. 2 2 OKO02
TPUTOHOMETPHH 2. | CuHyC, KOCHHYC, TAHTCHC, KOTAHT€HC. 2 2 OKO03
3. | Tpuronomerpuyeckue QYHKIMH YUCIOBOIO apryMeEHTa 2 2 OKO04
4. | OcHoBHbIE (OPMYIIEI TPUTOHOMETPHH 2 2 OKO06
5. | IIpeobpazoBaHusi MPOCTEUIINX TPUTOHOMETPUUECKUX BhIPAKCHUH. 2 2 JL7
Q@opMyJibl IPUBEAECHUS. MII.1
6. | KonrpoJubHas padora Ne 2. 2 2 MIL.4
7. | Illeppogu4HOCTH TPUTOHOMETPUYECKHUX (DYyHKIMI. UeTHOCTD 2 2 I1.3
TPUTOHOMETPUYCCKUX (DYHKITHH. I1.4
8. | UccnenoBanme dyHkmm y=sinx, y=cosx. IIpeo6pazoBanue rpapukos. 2 2
9. | UccnenoBanue pynkuuu y=tgx, y=ctgx.lIpeobpa3oBanue rpadukos. 2 2




10. | IlpakTudeckas padora Ne2: PagnaHHbIii METOJ U3MEPEHUS YTIIOB BPAILICHHS U CBSI3b C 2
rpaxycHoil Mepoil. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, POPMYIIBI CIOXKECHHUS,
yABOCHHUsI, TPE0OpPa30BAHNE CYMMbl TPUTOHOMETPUYECKUX (DYHKIHMI B MpPOU3BEACHHE,
npeoOpa3oBaHue MPOU3BEICHUS TPUTOHOMETPHUECKIX (DYHKITHI B CyMMY
11. | ApkcuHycC, apKKOCHHYC, QpKTAHT€HC, aDKKOTAHT€HC YHUCJIA. 2 2
12. | PemeHne npoCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUMN. 2 2
13. | PenieHre TPUrOHOMETPUYECKUX YPABHEHUI 3 2
14. | PenieHre TPUTOHOMETPUYECKUX HEPABEHCTB. 2 2
15. | KonrpoJsbHas padora Ne 3. 2 2
16. | Ilpaktudeckas padora Ne3: Ilpocreiiline TPUTOHOMETPUYECKHE YPAaBHEHUS U 2
HepaBeHCTBAa. OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU: apKCHUHYC, apKKOCHUHYC,
ApPKTAHI€HC.
CamocrosiTesibHast padora od0yuarmmuxcs Nel 12
Pemenne npocTenmmx TPUroHOMETPUUECKHUX YPABHEHHM 4
Pemenne ypaBHEHMI CBOJUMBIX K KBAJIPATHBIM 2
Petienrie 0THOPOIHBIX TPUTOHOMETPUUYECKUX YPAaBHEHUI 2
Perienrie TpUroHOMETPUYECKUX HEPABEHCTB. 4
Tema 3. Conepxanue yueOHOro MmarepuaJia 20 OKO1
DOyHKIHIH, UX 1. | ®yHKIMM. 2 2 OKO02
CBOMCTBA U 2. | O6mactp onpeneneHus 1 MHOKECTBO 3HAUYCHMI; rpadvK PYHKITUH, 2 2 OK04
rpaduku nocTpoeHue rpadukoB HyHKINNA 3aTaHHBIX PA3IMYHBIMU CTIOCO0aMHU. OKO06
3. | CBoiicTBa (DyHKIUK: MOHOTOHHOCTB, YETHOCTh, HEUETHOCTD, 2 2 J1.4
OTPAHUYEHHOCTh, IEPUOJIUYHOCTD. JL7
4. | IlpoMexxyTKH BO3pacTaHus U yObIBaHMsI, HAUOOJIbIlIEE U HAUMEHBIIIEEe 2 2 MIIL. 1
3HaYE€HHE, TOUKH DKCTPEMYMA. MIL4
5. | I'padmyeckas uHTEpIpETAIIHSL. 2 2 MII.6
6. | [IpuMepsl PyHKITMOHAIBHBIX 3aBUCUMOCTEN B PEAIbHBIX MPOIIECCax U 2 2 IL5
SIBJICHUSIX.
7. | O6patubie byukiuu. O0macTh onpeaeIeHus U 00JacTh 3HAUCHUN 2 2
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obpartHoli pynkiuu. ['paduk oOpaTHON QYHKITHH.
8. | ApubmMerndeckue onepanuu Haa QyHKIHSIMHU. 2 1
9. | Cnoxnas GyHKIMS (KOMIO3UITHSA). 2 1
10. | KonrpoJsbHasi padora Ne 4. 2 2
11. | IIpaktuuyeckass padora Ne4: I[IpuMepbl 3aBUCUMOCTEH MEXIY IIEPEMEHHBIMU B 2
peanbHBIX MpoIleccax U3 CMEXKHBIX aucuuiuinH. Onpenenenue pyHkuuii. [loctpoenue u
yrenue rpadukoB ¢yHkuuil. HcecnenoBanue ¢GyHkiuu. CBoicTBa JMHEWHOH,
KBaIpaTUYHOM, KyCOUHO-IMHENHON U OpoOHO — nuHelHoN (yHkuuil. HenpepriBHBIE U
MIePUOANYCCKUE (PYHKIIUH.
CamocrosiTeibHas padoTa o0yuarommxcs Ne2: 4
CocraBiieHUE KOHCIIEKTA. 4
Tema 4. Coaep:kanue yueOHOro MmarepuaJia 40
Hauana 1. [TocnenoBarenbrHocTi. Cr1ocOOBI 3a1aHUS U CBOMCTBA YUCIIOBBIX 2 1 OKO1
MaTeMaTHU4YeCKOIro MOCIE0BATCILHOCTEH. OKO02
aHanusa 2. | llonsarue o npenene nocnenopatenbHOCTH. CyliecTBOBaHUE TIpeAena 2 1 OKO03
MOHOTOHHOM OrpaHWYEHHOM MocaeaoBaTeabHOCTH. CyMMUpOBaHUE OKO04
[IOCJICIOBATEIBHOCTEM. OKO06
3. | beckoHeuHo yObIBaroOlas reOMETPUYECKAsi IPOTPECCUS U €€ CyMMa. 2 J1.4
4. | IloHsATHE O HEMPEPHIBHOCTH (PYHKIIMH. 2 JL7
5. | Ilpaktuyeckas padora NeS: UucrnoBas mociienoBaTesibHOCTh, CIIOCOOBI €€ 3aJlaHus, MIL1
BBIYMCIIEHUS YIEHOB IocienoBarenbHocTu. [Ipenen nocnegoBarenbHOCTU. beckoHEUHO MIIL.2
yOBbIBaIOIIIAsI TeOMETPUYECKasi IPOrPECCHsL. MIL3
6. | [IpousBoanas. [ToHsiTue o mpou3BOAHON (PYHKITNH, €€ TEOMETPUUECKHUN U 2 2 MIT.4
(U3MIECKHI CMBICIL. MIIL.6
7. | Ilpon3BoiHbIE OCHOBHBIX JIEMEHTAPHBIX (QYHKIIUH. 2 2 ILS
8. | IlpaBuna guddepeHnmpoBanus. 2 2
9. | YpaBHeHue KacaTebHOU K rpaduKy QyHKIIHH. 2 2
10. | Ilpumenenue mpoM3BOHOMN K UCCIIEIOBAHUIO PYHKIMN U TOCTPOEHUIO 2 2

rpadMKoOB.
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11. | [IpuMeHeHne MPOU3BOJHOM K HCCIIEIOBAHUIO (PYHKIIMN HA MOHOTOHHOCTD 2 2
U DKCTPEMYMBI
12. | [IpuMepbl UCTIOIB30BAHUS TPOU3BOIHOM ISl HAXO0KICHHS HAUITYUIlIEeTo 2 2
pelIeHus B IPUKIIAHbIX 3aa4ax.
13. | Haubonbliee u HauMeHblIee 3HaueHUe (QYHKIUU. 2 2
14. | Bropas npou3BojHasi, €€ reOMETPHUECKUI U PU3NYECKUI CMBICI. 2 2
15. | IlpumeHeHue MpoOU3BOIHOMN K UCCIIEIOBAHUIO (PYHKIUN U TOCTPOEHUIO 2 2
rpaduKoB.
16. | KonrpoJsbHas padora Ne 5. 3 2
17. | IlepBooOpa3Hasi u MHTETpaj 2 2
18. | ®opmyna Herotona-Jleitbania 2 2
19. | IlpuMeHeHHUE OMNPENEIIEHHOTO0 HHTErpaja sl HaXO0XACHUS IUIOLIAIN 2 2
KPUBOJMHENHOMN TpaIeIuu.
20. | Ilpumepsl NpUMEHEHHMsI HHTErpaia B PU3UKE U T€OMETPHH. 2 2
2]1. | KourpouabHas padora Ne 6. 3 2
22. | lIpaktuueckas padora Ne6: [IponsBogHas, MEXaHUUYECKUN U TEOMETPUUYECKUN CMBICI 2
MpPOU3BOAHON. YpaBHEHHE KacaTenbHOW B oOmem Buue. [lpaBuna u  dopmysl
muddepeHnupoBaHus, TaOIMIA TPOU3BOAHBIX dIeMEHTapHBIX (PyHKIMi. VccnenoBanue
(GYHKIIMM ¢ TIOMOIIBIO Mpou3BoAHOM. Haxoxnenune HauOoONIbIIEro, HaWMEHBIIETO
3HAUCHUS W OKCTPEMalbHBIX 3HaueHWW GyHKnun. HWHTerpama u mepBooOpaszHasi.
Teopema Hrprotona-JleitOnuna. [Ipumenenue uHTErpana K BBIYUCICHUIO (U3HMUYECKUX
BEJIMYHMH U IUIOLIAJEH.
CamocrosiTesibHast padora o0yuarommxcs: Ne3 24
Haxoxnenue npon3BogHOM. 4
UccnenoBanne GhyHKIUH. 2
HaxoxneHue unrerpana. 4
Haxoxnenue riomaaym KpuBOJIMHEMHOW TPAICIUH. 4
Hanucanue pedepara. 10
Tema 5. Coaep:xxanue y4eOHOro Mmarepuajia 6
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Hauana 1. | AKCMOMBI CTEPEOMETPHH. 2 2 OKO1
CTEpEOMETPUU 2. | CrmocoOnlI 3a1aHUS TIJIOCKOCTH. 2 2 OKO02
3. | Peuienue 3amau. 2 2 I1.6
CamocrosiTeibHas padora o0yuyarommxcs Ned 4
Pemenue 3amau 4
Tema 6. Conep:xxanue y4eOHOIr0 MaTepuaJjia 20 OKOl1
[Ipsimble 1 1. | B3anmHOe pacnosoKeHue AByX NPSIMbIX B IPOCTPAHCTBE. 2 2 OKO02
TJIOCKOCTH B [TapajuieIbHOCTB NPSIMOM Y MJIOCKOCTH. OKO03
MIPOCTPAHCTBE 2. | [TapaniaenbHOCTh IMIIOCKOCTEH. 2 2 OK04
3. | KouTpoubHas paéora Ne7. 2 1 JLS
4. | llepnieHAMKYISIPHOCTH OPSIMOM U MIJIOCKOCTH. 2 1 JL.6
5. | IlepneHaukyndap u HaKJIOHHAs. 2 2 JLT
6. | llpakTtuyeckas padora Ne7: [Ipu3Haku B3aUMHOTO pacmoiOkKeHUs NpsIMbIX. B3aumHoe 2 MIL1
PacCIIONIOKEHUE MPSIMBIX W TUIOCKOCTEeH. llepneHauKkyssap ¥ HakKJIOHHAS K IJIOCKOCTH. MIL4
Teopembl 0 B3aMMHOM pACMOJIOKEHUU TPSMOM M TUIOCKOCTH. TeopemMa o Tpex MIL6
neprneHaukyisipax. I[lpu3Haku © CBOIMCTBA MNapaUIEIbHBIX W MEPIEHAUKYISIPHBIX MIL7
IJIOCKOCTEM. I1.6
7. | Yroa Mexay nNpsiMOM Y INIOCKOCTBHIO. JIBYrpaHHBINA YroOJl. 2 1 I1.8
8. | Yroa Mexy miI0CKOCTSIMH. 2 1
9. | IlepneHAMKYISPHOCTD JBYX MIOCKOCTEH. 2 2
10. | PaccrosgHue OT TOYKH 10 INIOCKOCTH, OT MPAMOM 4O MIOCKOCTH. 2 2
11. | ITapannenbHOE NPOCKTUPOBAHUE. 2 1
12. | KontpoJubHasi padora Ne§ 3 1
13. | IIpakTudyeckasi padora Ne8: VYron mexay npamMbIMUA. PaccTossHME OT TOYKH O 2

[TapannenbHO€ MNPOEKTHPOBAHUE
POCTPAHCTBEHHBIX PUTYD.

IJIOCKOCTH, OT HPSMOM [0 IUIOCKOCTH, PACCTOSHUE MEXKIY IUIOCKOCTSIMHU, MEKIY
CKPENIMBAIOIIMMHU MPSMBIMHU, MEXTY TTPOU3BOJILHBIMU (DUTYpaMU B IPOCTPAHCTBE.

M €ero CcBOMCTBAa. B3anmHOe pacnonoxeHue
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CamocrosiTeibHas padoTa o0yuarwmmuxcs NeS 9
Brruncnenue yriia Mexay npsiMoi M MIIOCKOCThIO, yTila Mex Ay riockoctsmu. [lapamiensHoe 4
MIPOECKTUPOBAHHUE.
Pa3paboTka mpe3eHTanuu 5
Tema 7. Conepxxkanue yueOHOro MaTepuaJia 26 OKO1
MHororpaHHuKH 1. | Bepmunsl, pebpa, rpaHd MHOTOTPAHHHKA. 2 1 OKO02
2. | PazBepTka. MHOTOrpaHHBIE YIJIBI. 2 1 OKO03
3. | BoimykJjble MHOTOrpaHHUKH. TeopeMa Diinepa. 2 2 OKO06
4. | Ilpusma. 2 1 JL.3
5. | Ilpsitmasi m HaKJIOHHAS pU3Ma. 2 1 J1.6
6. | IlpaBunbHas npu3ma. 2 2 JL7
7. | Ky6. Ilapannenenune/. 2 2 MIL1
8. | Ilupamupa. IIpaBuipHas nupamMua. 2 2 MIL4
9. | YceuenHas nupamuga. Terpasp. 2 2 MIL6
10. | CummMmerpuu B KyOe, B mapajuieNienuIe/ie, B IpU3Me U MupamMue. 2 2 MIL.7
11. | Ceuenne ky0a, mapajijieienunena, Ipu3Mbl U MUPAMHUJIBL. 2 2 I1.6
12. | [IpencraBieHue o NPaBWIbHBIX MHOTOTPAHHHUKAX (TETpa’ap, KyoO, 2 4
OKTadIp, TOJAEKa AP, HKOCAIP).
13. | KoutpoJbHas padora Ne9, 2 2
14. | lIpakTuyeckass padora Ne9: Pasznuunbie BUIbI MHOTOTPAHHUKOB. VX n300paxeHUs. 2
Ceuenusi, pa3BepTKH MHOTOTPAaHHUKOB.
CamocrosiTeibHas padoTa o0yuawmmuxcsa Ne6 8
ITocTpoenue pa3BepTOK MHOIOTPAHHUKOB. 4
N3roroBiieHHe npu3M, MAPAMHU/IL. 4
Tema 8. Copaep:kanue yaeOHOro marepuaJia 32 OKO1
Kopnu, crenenun 1. | KopHu u cTeneHu. 2 2 OKO02
U Jiorapu@msl 2. | Kopau HaTypajibHOM CTENEHHU M3 YUCJIa U UX CBOMCTBA. 2 2 OKO3
3. | Crenenu ¢ palioOHaJIbHBIMU M JIE€HCTBUTEILHBIMY MOKa3aTeNIMuU. X 2 2 OKO06
CBOMCTBA. JL.3
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4. | IlokazarenbHasi QYHKIHSA, €€ CBOMCTBA U IpadukK 2 2 JL.6
5. | Iloka3aTreyibHbIE YPABHEHHUSI 1 HEPABEHCTBA. 2 2 JL7
6. |IIpakTuyeckas padora Nel(: Brrumcienue u cpaBHEHUE KOpHEH. BrimonHeHHe 2 MII.1
pacueToB ¢ paaukanamu. PemieHue wuppanuMoHaNbHBIX YypaBHeHUM. Haxoxnenue MIIL4
3HAYCHUH CTENEeHeW C palMoOHAILHBIMU TOKa3aremsiMh. [IpeoOpa3oBaHusl BBHIPAKCHHIA, MIL5
coAepKalux creneHu. Penenne noka3arelbHbIX YPABHCHUM. I1.3
7. | Jorapudm. Jlorapudm umncia. 2 2 I1.4
8. | OcHoBHOE JOorapuPMUUIECKOE TOKIECTBO. 2 2
9. | JlecaTUuHbBIC U HATypaJbHBIC JIOTAPHU(MBI. 2 2
10. | IlpaBuna nericTBui ¢ jorapudmamu. 2 2
11. | Ilepexon kK HOBOMY OCHOBAHHIO. 2 2
12. | IlpeobpazoBanre anreOpandecKuX BhIPAKECHUM. 2 2
13. | [IpeoOpa3oBaHue pallMOHAIBHBIX, UPPALIMOHAIBHBIX, CTEIIEHHBIX 2 2
MOKa3aTeIbHBIX U JIOTapU(MHUUECKUX BBIPAKEHUH.
14. | PemeHue mokasatesbHBIX U JOrapu(MUIECKUX YPaBHCHHUIN 1 HEPABEHCTB. 2 2
15. | KonrpoJabHas padora Nel0. 3 2
16. | IpakTuyeckasi padora Nell: Haxoxnenne 3HaueHuii jorapudma mo mpon3BOILHOMY 2
ocHoBaHuiO. Ilepexoa OT OAHOrO OCHOBaHMS K Jpyromy. BhiunciieHHe U cpaBHEHUE
norapudmoB. JlorapupmupoBaHrue ¥ TOTCHIIMPOBAHWE BbIpakeHHU. [IpuOimkeHHBIC
BBIYMCJICHUS U PEUICHUs MPUKIAAHBIX 3a/1a4. Penenue jorapuMrUIecKux ypaBHEHHIM.
CamocrosiTesibHas padoTa o0yyarommxcs Ne7 18
CocraBiieHUE OIIOPHOTO KOHCIIEKTA. 4
Peuienrie nokas3aTenbHbIX YPaBHEHUH. 4
PelieHrie nokazaTenbHbIX HEPABEHCTB. 4
Pemenue norapugmMuyeckux ypaBHEHUN. 4
Pemenue norapuMudecKux HEPaBEHCTB. 2
Tema 9. Conepxxanue yueOHOro MaTepuaJia 10 OKO1
Crenennele, 1. | Onpenenenust GyHKIMM, KX CBOMCTBA U IpaUKH. 2 2 OKO02
IOKA3aTEIIbHEIE, 2. | OOpaTHbBIC TPUTOHOMETPUYCCKHE (DYHKIIHH. 2 2 OKO06

15




norapupmuyecku | 3. | [IpeobpazoBanus rpadukos. [lapanienbHbiil mepeHOC, CHMMETPUS 2 2 J1.3
eu OTHOCHUTEJIBHO OCE KOOPJIMHAT U CHMMETPHUSI OTHOCUTEIBHO Hayaia JL.6
TPUTOHOMETpUYE koopauHaT. CHMMETPHUSI OTHOCUTEIBHO MPSIMOM y=X, PaCTsSKEHHUE U JL7
ckue QyHKIUH CXKAaTHE BJOJIb OCEH KOOPAUHAT. MII.1
4. | KonTpoabHas pabora Nell. 3 2 MIIL.6
5. | lIpakTuyeckas padora Nel2: CpoiicTBa u rpa)uku CMHYca, KOCUHYCa, TAHT€HCA U 2 IL.3
KoTaHreHca. OOpaTHble PyHKIIUU u 150. rpaduku. OOpatHble I1.4
TPUTOHOMETPHUUYECKHUE GyHKLIHU. [IpeoOpazoBanus rpaduka GyHKUIUU.
lMapmonuueckue konedbanus. [Ipukiiananpie 3aaauu.
[TokazaTenbHble, JorapuPMUIecKrue, TPUrOHOMETPUYECKHUE YPABHEHUS.
CamocrosTennbHast padoTa odyuarommxcs Ne§ 14
Pacuetno-rpadudeckas padora. 4
Hanucanue pedepara 10
Tema 10. Copep:xxanue y4eOHOro MmaTrepuaJjia 12 OKOl1
DIeMEHTBI 1. | OcHOBHBIE MOHATUSI KOMOMHATOPUKH. 2 2 OKO02
KOMOUHATOPUKHU 2. | 3amayu Ha MOACYET YMCiIA pa3MEIICHHM, IEPECTaAHOBOK, COUETaHUM. 2 1 OKO03
3. | Pemenue Ha nepeGop BApHAHTOB. 2 1 OKO04
4. | ®opmymna bmaoMa HeroToHa. 2 2 OKO06
5. | CoiicTBa OMHOMHUHAJIBHBIX KOA(PGDUIIMEHTOB. 2 2 JI.3
6. | Tpeyronbnuk Ilackass. 2 2 JL5
7. | llpakTuueckass padora Nel3: UVcropuss pa3BuTus KOMOMHATOPUKH, TEOPUU 2 MIL1
BEPOSITHOCTEH M CTaTUCTUKM M HMX pOJib B Pa3IMYHBIX cdepax 4YeloBeuecKou MIL5
KU3ZHENIEATETbHOCTH. PerieHre KoMOMHATOpHBIX 3afad. Pa3menieHusi, codetanus u I1.1
nepectaHoBkU. bunom HeroTona u tpeyronsuuk [lackass. I1.7
CamocrosiTeibHas padoTa o0y4yarmuxcs Ne9 6
Peuienure 3a1a4 Ha NOACYET pa3MELIEHUM, IEPECTAHOBOK, COUETAHUM.
Tema 11. Conep:xxanune y4eO0HOIr0 MaTepuajia 6
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DNeMEeHTBI 1. | CobbiTHE, BEPOSITHOCTH COOBITHS, CIOKEHUE U YMHOXKEHUE BEPOSITHOCTEH 2 OKO1
TEOpUH 2 [TonsaTue o He3aBUCUMOCTH COOBITUM. [[MCKpeTHas ciydaifHas BeIUYHHA, 2 OKO02
BEPOATHOCTEU 3aKOH €€ pacpeaeIeHHUs. OKO04
3. | UucioBble XapaKTepUCTUKU TUCKPETHOU ciiyyallHOM BenuuuHbl. [loHsTHE 2 2 JLS5
0 3aKOHE OOJIBIINX YUCE. MII.1
4. | lIpakTnueckas padora Nel4: Kiaccuueckoe omnpenesieHHe BEPOSITHOCTH, CBOMCTBA 2 MIL.7
BEPOATHOCTEH, TeopeMa O CyMME€ BEpPOSTHOCTEN. BbIUKMCIICHHE BEPOSTHOCTEM. 1.2
[Ipuxnannsie 3agaun. [IpencraBieHue YUCIOBBIX JaHHBIX. [[pukiaaHbie 3a1a4n. I1.7
Tema 12. Conep:xxanue y4eOHOro MaTepuajia 6 OKOl1
DIEeMEHTBI 1. | IlpencraBnenue qaHHBIX (TaOIUIBI, TUArpaMMBbl, TpadUKu), TeHEepaIbHAs 2 2 OKO02
MaTEMaTUYECKON COBOKYMHOCTb, BEIOOPKA, CpeiHee apu(METHUECKOe, MEIUaHa. JLS
CTAaTUCTUKU 2. | Ilonsarue o 3amayax MaTeMaTUYECKON CTATUCTUKH. 2 2 MII. 1
3. | PemeHne nmpakTHYECKUX 3a4a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB. 2 2 I1.7
CamocrosiTenbHas padora o0yqyarmmuxcsa Nel( 6
Pemenune 3agaq MaTeMaTHUeCKON CTaTUCTHUKH. 6
Tema 13. Conepxxkanue yueOHOro MmaTepuaJia 18 OKO1
YpaBHeHUS 1 1. | PaBHOCUJIBHOCTbH YpPaBHEHHM, HEPABEHCTB, CUCTEM. 2 2 OKO02
HEPABEHCTBA 2. | ParpioHaibHble, HPPAMOHAIBHBIC YPABHEHHUS M CHCTEMBI. 2 2 OKO03
3. | PauuoHanbHbIe, MPpALMOHAILHEIE, I0OKA3aTEbHEIE, U 2 2 OK04
TPUTOHOMETPUUYECKUE HepaBeHCTBA. OCHOBHBIE MPUEMBI UX PELICHUS. JL.4
4. | Ucnonb3oBaHue CBOMCTB U rpadukoB GyHKIUNA, METOI0B UHTEPBAJIOB MPU 2 2 JLS
pELIEHNUH YPAaBHEHUI U HEPABEHCTB. JL.6
5. | M300paxenue Ha KOOPUHATHOM IITIOCKOCTH MHOKECTBA PEIICHUI 2 2 MII.1
YpaBHEHUI M HEPABEHCTB C JIBYMSI IEPEMEHHBIMU U UX CUCTEM. MIL.4
6. [IpumeHeHne MaTEMAaTUYECKUX METOJIOB JIJIS PELICHUS COJIEPIKATENBHBIX 2 4 I1.4
3a/1a4 U3 pa3IUYHbIX 00acTeil HAyKU U MpakTUku. MHTEepnpeTanus
pe3yJbpTaTa, yu4eT peallbHbIX OTpaHUYEHUM.
7. | KonrpouabHas padora Nel2. 3 2
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8. | Ilpaktnyeckas padora Nel5: Kopuu ypaBHeHuil. PaBHOCHMIBHOCTH ypaBHEHUM. 2
[IpeoOpa3zoBanue ypaBHeHuN. OCHOBHBIE MPUEMBI pelIeHUs ypaBHeHUH. Pemienue
cucteM ypaBHeHuil. Mcmonb3oBaHue CBOMCTB M rpaduKoB (DYHKIMI 175 pelieHus
YPAaBHEHUI U HEPABEHCTB.
CamocrosiTeibHas padoTa o0yuarommuxcs Nell 12
Pemenre nppaiMOHAIBHBIX YPABHEHU U CUCTEM. 2
Pemrenne noka3aTenbHbIX YPaBHEHUN U HEPABEHCTB. 4
Pemenue norapumMuyeckux ypaBHEHU U HEPABEHCTB. 4
PenieHre TpUroHOMETPUYECKUX YPABHEHUM U HEPABEHCTB. 2
Tema 14. Conepxkanue yueOHOro MmarepuaJia 10 OKO1
Tenau 1. | [IuauHIOp M KOHYC. Y CEYEHHBIN KOHYC. 2 2 OKO02
MOBEPXHOCTH 2. | OcHoBanue, BbICOTa, OOKOBasi IOBEPXHOCTh, 00pa3yroIIas, pa3BepTKa. 2 2 OKO06
BpalllCHUsA 3. | OceBble ceUeHUS U CEUEHHUSI MapaJJIeIbHbIE OCHOBAHUIO. 2 2 JL.3
4. | ap u cdhepa, nx ceuenus. KacarenpHas mI0cKocTh K cdepe. 2 2 MIL. 1
5. | Ilpaktuyeckas padora Nel6: Bunsl cummerpuil B npoctpaHcTBe. CUMMETpUs Ten 2 MIL.7
BpAllICHNs] 1 MHOTOTPAHHUKOB. I1.6
CamocrosiTenbHas padora o0yuarommxcs Nel2 8
CocraBiieHUE KOHCIIEKTOB. 2
ITocTpoeHune pa3BepTOK TEN BpallCHUS. 2
W3rotoBiieHHE TeJl BPAILICHHUS. 4
Tema 15. Coaep:xxanue y4eOHOro MmarepuaJjia 14 OKOl1
N3mepenus B 1. | O6beM u ero uzmepenue. MurerpanbHas opmyna oobema. 2 2 OKO02
rCOMETpUHU 2. | ®opMmyibl 00beMa KyOa, MpAMOYTOJIbHOrO Napajuiesienumneia, Ipu3Msl, 2 2 OK04
HWIKHAPA. OKO06
3. | ®opmysbl 00beMa MUPAMUIBI M KOHYCA. 2 2 JL4
4. | ®opMyJIbl IUIOMIAAY TOBEPXHOCTEN LIMIMHAPA U KOHYCA. 2 2 MIL1
5. | ®opmyssl oObeMa 1mapa u mioaan cepsl. 2 2 MIL7
6. |Ilomobue Ten. OTHOLIECHHE MIOMAACH MOBEPXHOCTENH U 0OHEMOB 2 2 I1.6
MOJXOOHBIX TEJI. I1.8
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7.

IIpakTuyeckass padora Nel7: Iliomane moBepxHOCTU. BeruuciaeHuwe momaned u
00BEMOB.

CamocrosiTeibHas padora o0yuarmmuxcs Nel3

[IpoBenenrie u3MEpEeHUI M BRIYUCICHUH TUIOIIAA TOBEPXHOCTA U 00bEMOB MHOTOTPAHHUKOB U
TEeJI BPAIlCHMUS.

Pa3paboTka nmpe3eHTaluu.

12

Tema 16.
Koopaunater u
BEKTOPBI

Conepxkanue yueOHOro MaTepuaJia

21

1.

[\

[IpsimoyrosibHast (I€KapTOBa) CUCTEMa KOOPJAUHAT B IPOCTPAHCTBE.
dopMyia pacCTOSIHUSL MEXKAY ABYMSI TOUKAMH.

VYpaBHeHus chepsl, MITIOCKOCTH U MPSIMON B TPOCTPAHCTBE.

Bekropel. Moayns BekTopa. PaBeHcTBO BEKTOpOB. CIi0KEHUE BEKTOPOB.

YMHOKEHHE BEKTOpa Ha YUCJIO.

Paznoxenus BCKTOpa 110 HAIIPAaBJICHUAM.

Yros MeKly ABYMsI BEKTOPaAMH.

[Ipoekuust BEKTOpa Ha OCh.

Koopaunatel BekTopa.

A A R FSA Dl Pl el Fad

ORI ORI \ORL\OREONL ORI ORE

CkansipHoe NpOU3BEICHUE BEKTOPOB.

CamocrosiTenbHast padota o0yuarommxcs Nel4
Pemenne MaTeMaTHYECKHUX U NPUKIAIHBIX 3a4a4.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IPU PELICHUN MAaTEMAaTHYECKUX U 2
IIPUKJIAJIHBIX 33]a4.

NN &[N DI [ = = = [N DN

11.

KonTpoabnas padora Nel3

IIpakTuueckass padora Nel8: Bekropsl. [elicTBusi ¢ BekTopamu. JlekapToBa cuctema
KOOPAWHAT B ITPOCTPAHCTBE.

VYpaBHEHHE OKPYKHOCTH, c(Pephl, INTOCKOCTH. PaccTossHre MeX 1y ToukaMH. JlercTBus ¢
BEKTOpaMH, 3aJaHHbIMU KoopAuHaTamu. CKalsipHOE€ NIPOU3BEICHUE BEKTOPOB.
BektopHoe ypaBHEHME IIPAMOM M IUIOCKOCTH. Mcmosib30BaHWE BEKTOPOB IIPU
JI0KA3aTEJIbCTBE TEOPEM CTEPEOMETPHUHU.

N

12.

Hcnonp30BaHre KOOPAUHAT B (QU3HKE. ‘ 2

OKO1
OKO02
OKO04
OKO06
J1.3
J1.4
JLS
MII.1
MIIL.6
I1.2
I1.3
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MaKCUMaJIbHOM y4eOHOM Harpy3ku o0ydaromerocs 428
B TOM YHCJIE:

00s13aTEIHHON ayIUTOPHOM YUeOHON HArPy3KH 00yYarOIIeTroCs 285
CaMOCTOSITEILHOM pabOTHl 00yJarOIIEerocs 143
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3. YCJI0OBUSA PEAIN3ALIMU ITPOI'PAMMBI

3.1. MaTepuaJibHO-TEXHUYECKOE O0ecreyeHue

Peanuzanus mporpamMMpl yaeOHON NUCIMIUIMHEI TpeOyeT HAIWYUs ydeOHOTO KaOuHeTa
MaTEMaTHKH.

O6opynoBanue yueOHOTO kKabrHeTa U pabouux MeCT KaOuHeTa:

IUIaKTHYECKUN MaTepua,

MaKeTHI;

ydueOHas JIUTepaTypa;
KOJIM4ecTBO padbouux mect — 30;
KOMIIBIOTED;

MHTEpaKTHUBHAA JIOCKa;
IPOEKTOP.

3.2. UudopmanmnonHoe odecnievyenne o0yueHust
Ilepeuenn yyeOHBIX n31aHnil, UHTepHET-peCcypCcoOB, 1ONMOJHUTEILHOM JIUTEPATYPbI

1

OCHOBHbBIC HCTOYHHUKHU:
. Mopnkosua A.I'. MartemaTtuka: anrebpa W Hadajga MaTEMaTHYECKOTO

ananm3a. 10 knacc. Yacts 1. — Mocksa «IIpocsemenue» 2021.
2. Mopakosuu A.I'. Martematuka: aireOpa W Hadaja MaTEMaTHYECKOTO
anammu3za. 10 xmace. Hacts 2. — Mocksa «lIpocsemenue» 2021.

3

. Mopnkosuu A.I'. MaremaTtuka: anrebpa W Hayajga MaTeMaTHYECKOTO

anamm3a. 11 xmace. Hacts 1. — Mocksa «lIpocemenue» 2021.

4

. Mopnkosuu A.I'. MaremaTtuka: anrebpa M Hayajga MaTeMaTHYECKOTO

ananu3za. 11 knacc. Hacts 2. — Mocksa «lIpocemenue» 2021.

5
Hayasa

. Aranacsiz JI.C., byry3oB B.®., Kagomuies C.b. Marematuka: anre6pa u
MaTreMaTu4eckoro axanusa, reomerpus. 10-11 xmaccel. — MockBa

«ITpocsemenue» 2021.

1

[S—

JlonoiHMTe IbHASA JTUTEPaATypAa:

. Mep3nsk A.I. Marematuka: anreOpa ¥ Hayajla MaTeMaTHYECKOTO
ananu3a. 10 kmacc. — Benrana -I'pad 2021. 176 cTp.

. KonecnukoBa T.A. Martemartuka — Jkcmo 2022. 224 ctp.

. llIuxoBa H.A. Marematuka: Kak crarb BHUMATelbHEEe U U30€XKATh
omubok — Unekca 2020. 136 cp.

. Henmun E.I1. Anreopa 7-11 knaccsl. — Mnekca 2022. 128 ctp.

. AranacsH JI.C., byry3oB B.®., Kagomues C.b. u ap. I'eomerpus. 10-11
knacc. — M., 2012.

. Konmmoropo A.H. Anre6pa u Hauana anamuza. — M.: IlpocBemieHue,
2002.

. IToropenos A.B. I'eometpus. 7 — 11 knacc. — M., 2003.

. lapeirua N.®. 'eometpust (6a30BsIi yposens). 10-11 kiace. — M., 2010.

NuTepHeT-pecypchl:
. http://www.numbernut.com/
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http://www.math.ru
http://teacher.ru
http://www.tmn.fio.ru/works/
www/etudes.ru

Nk W

JIOTIOJTHUTETbHBIN
1. http://www.pm298.ru/trigon.php
2. http://webmath.exponenta.ru/bsd/sp/m1.html
3. http://stu.alnam.ru/book_ang-74
4.http://www.math.md/school/praktikum/logr/logr.html
5.http://umk.portal. kemsu.ru/uch-mathematics/papers/posobie/r4-4.htm
6.http://math4school.ru/mnogogranniki.html

4.3. Opranuszanusi 00pa3oBaTeJIbHOI0 MPoILecca

Opranuzaiusi 00pa30BaTENBHOIO TIPOIECCA PErNIAMEHTUPYETCS Y4EeOHBIM IIJIAHOM,
KaJleHJapHBIM TpadukoM y4eOHOro TMpolecca W PACIHCAHUSAMHU 3aHATHHA, KOTOPHIE
pa3pabaThIBalOTCS Y4eOHOM 4YacThl0O W YTBEPXKIAIOTCA JUPEKTOPOM TEXHUKYMA,
OCYIIECTBJISIONUM 00pa30BaTEIbHYIO NEATEIHHOCTD.

Opranmzanusi  00pa3oBaTENBHOTO TMpolecca OOECHeurnBaeT CO3JaHHE YCIOBUH,
HEOOXOIUMBIX JIJISI TTOJTYYCHHS O0YJarOIIMMHCS Ka4eCTBEHHOTO 00pa30BaHMsI.
Opranuzamnusi  yuyeOHOro Tmpollecca U MpenojaBaHue  o0Ieo0pa3oBaTeIbHOM
JUCIUIUITMHBI B COBPEMCHHBIX YCIIOBHSIX OCHOBBIBAIOTCS HAa HWHHOBAIMOHHBIX
TICUXOJIOTO-TICIATOTHYECKHUX TIOJIX0/IaX M TEXHOJIOTHUSX, HAMPABJICHHBIX Ha IMOBBIIIICHUE
3¢ ()EKTUBHOCTHU TPEMOaBaHUS U Ka4eCTBA IMOATOTOBKH 00YYaIOIINXCS.

[Tpu paGoTe 00yuaromuUMcst OKa3bIBAIOTCS KOHCYJIbTAIUH.

4.4. KaapoBoe o0ecnieuenne 00pa3oBaTeibHOI0 Mpouecca

TpeGoBanus K KBAIM(PUKAIMK TEJATOTHYECKUX  KQJAPOB: HAJIMYME BBICIIETO
o0pa3oBaHMsl, COOTBETCTBYIOIIETO TPODIITIO MTUCIUTTNHE MaTtemaTrka
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OCBOEHUSA YYEBHOU JUCIIUITJINHBI

Pe3yabTaThl 00yueHus Kputepun @opMbI U METOAbI KOHTPOJISI U
(IMYHOCTHBIE, MeTAaNIPeIMETHbIE, IPeIMEeTHbIE) OLICHKH OLICHKH Pe3yJIbTATOB 00YUYeHHUsI
IIpeameTHbIe

II1.chopMupoBaHHOCTH MIpEeJCTaBICHUI o | Kpurepun: OruieHka no pesyJibratam

MaTeMaTHUKe KaK 4YacTd MHpOBOW KyubTypbl u o | 1,4,10 IPAKTUYECKUX padoT.

MEeCTE€ MAaTeMaTUKHA B COBPEMEHHOW LIMBUIN3ALIUU, O OueHKa BBINOJIHEHUSI KOHTPOJIBHON

croco0ax ONMUCaHWs Ha MaTeMaTHYECKOM SI3BIKE paboTsl

SIBJICHUM peaJbHOTO MUPAa; OueHka 1o pe3yiapTaTam
CaMOCTOSATEIIHOM PabOTHI

I12.copMupoBaHHOCTH MpeICTaBICHUI o | Kpurepun: OrueHka 1o pesyJibratam

MaTeMaTHYeCKUX IMOHATHUAX Kak o BaxkHeumux | 1,4,10 MPaKTUYECKUX padoT.

MaTeMaTHYECKUX MOJEIISIX, MO3BOJISFOIINX OneHKa BBINOJIHEHUSI KOHTPOJIBHON

ONMUCHIBATh M U3y4YaTh pa3HbIC MPOLECCHl U SBJICHHUS; paboThI

[MOHUMAHHWE  BO3MOXKHOCTH  AaKCMOMATUYECKOI'O OueHka 1o pe3yiabTaTam

MIOCTPOEHHUS MATEMATUYECKUX TEOPUI; CaMOCTOSITEIILHOM paOOThI

I13.sanenue MeToJaMu JI0Ka3aTeJIbCTB u | Kpurepun: OueHka 1o pesyjabTaTaM

QITOPUTMOB pEIICHUS, YMEHHE WX TPUMCHSITH,
MPOBOJIUTH JI0KA3aTEJIbHBIE PACCYXKIEHUS B XOJIE
penieHus 3anay;

1,10,5, 4,9,3

PAKTHYECKUX padoT.

OreHKa BBIMIOTHEHHUSI KOHTPOJIBHOU
paboTEHL.

Orenka yctHoro omnpoca (BCP).
OrneHka 1o pe3yiabTaTaM peleHus
3anmau (BCP). Ouenka no
BhITIOJIHEHHIO pedepara (BCP).

II4.BnajieHre CTaHAAPTHBIMU TpuéMaMu pemeHus | Kpurepun: OreHKa 10 pe3ysbTaTtam
pALMOHAIBHBIX U 1,10,5,4,9,3 MPaKTUYECKUX PaboT.
UpPAIMOHANIBHBIX,  TOKAa3aTedbHBIX,  CTENECHHBIX, OlieHKa BBITIOJIHEHUS. KOHTPOJIBHOM
TPUTOHOMETPUYECKUX YPABHEHUI M HEPABEHCTB, UX paboTEL.
CHCTEM; HCIIOJIb30BAHNE TOTOBBIX KOMITLIOTEPHBIX Ouenka ycrroro omnpoca (BCP).
IporpaMM, B TOM YUCIIE IS TOUCKA Iy TH PEIEHUS U OlLieHKa 110 pe3yJIbTaTaM peLIeHus
WILTIOCTPAIIMK PEIICHUS YPABHEHUI U HEPABEHCTB; 3anau (BCP).
Onenka 1o BBIIOJHEHUIO pedepaTa
(BCP).
I15. copmupoBaHHOCTL  TpencTaBieHuit 06 | Kpurepun: Ouenka 1o pesynbraTam
OCHOBHBIX MOHATHAX MaTeMaTHueckoro aHanusa u ux | 1,10,9, 3, 2 NPAKTHIECKUX PabOT.
CBOMCTBAX, BIIAJICHUE YMEHHEM XapaKT€PHU30BaTh OlLieHKa BBITIOJIHEHUS KOHTPOJILHOM
noBeieHre (YHKIUM, WCIIOIb30BAHUE IOIYUYEHHBIX paboThI.
3HAQHMH JUI  ONWCAHWS W aHajiu3a pPeajbHbIX Ouenka yctHoro onpoca (BCP).
3aBUCHMOCTEIA; O1ieHKa 110 BHIOJHEHHIO pedepaTa
(BCP).
I16. BiajicHHE OCHOBHBIMHU TOHATHAMHM O TUIOCKMX W | Kpurepun: O1ieHKa 110 pe3yJibTaTaM pelieHus!
MPOCTPAHCTBEHHBIX TeoMmeTpuueckux ¢urypax, wx | 1,10,4,12,6,7,3 3ama4d (BCP).

OCHOBHBIX CBOMCTBaX; C(OPMUPOBAHHOCTb YMEHHUS
pacro3HaBaTh Ha 4EpPTEkKaxX, MOJEIAX U B PEATIbBHOM
MHUpE TreoMeTpuueckue (QUrypol; IpUMEHEHHE
M3YYCHHBIX CBOWCTB T€OMETpPUUYECKUX GUIYyp H
bopmMyn i pelieHus TeOMETPHUYECKUX 3ahad u
3a/1a4 ¢ IPAKTUYECKUM COACPKAHNEM;

Orenka mo pe3yibraTam
MPaKTUYECKUX PaboT.

OrieHKa BBITIOTHEHHUSI KOHTPOJIBHOU
paboTHL.

Onenka 1o pe3yJyipraTam
BBITIOJIHEHMSI Tpe3eHTaruu (BCP).
OueHka 1o pesyjabTaTaM
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U3rOTOBJICHUS MHOT'OI'PaHHUKOB
(BCP).

Onenka 1o pe3yJyipraTam
noctpoenus pazpeptok (BCP).

7. c(OPMHUPOBAHHOCTh ~ TPEJCTABICHUNA O
mpoleccax M SBJICHUAX, UMEIOLIUX BEPOSTHOCTHBIN
XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTIX B
pealbHOM  MHpe, 00  OCHOBHBIX  IOHATHUSAX
JJIEMEHTApHOW TEOPUU  BEPOSATHOCTEH; yMEHUU
HaxXOJUTb M OLICHMBATh BEPOSTHOCTU HACTYIUICHHS
COOBITHI B POCTEUIINX NPAKTUYECKUX CUTYAIHIX U
OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJIUYUH;

Kpurepun: 4,1

OreHka 1o pe3ysiabTaTam peleHus
3anay (BCP)

OrueHka 1o pesyabTaTam
MPAKTHYECKUX padoT.

II8. BianeHWe HaBLIKAMH MCIIOJIBL30BAaHUSA T'OTOBEIX
KOMITBIOTEPHBIX TPOTpamMM IPU PELICHUH 3a]1ay.

Kpurtepun: 12

Onenka 1o pe3yJyibraTam
BbInoTHeHus npe3enTaiuu (BCP)

OK 1. Ilonumarp cymHOCTh U couuanbHyto | Kpurepuu: Onenka 1o pe3yJyibraTam
3HAYUMOCTbH Oyayieit npodeccun, npossisate k Hewt | 1,10,4,7,8,12,2,3 | mpakTuueckux padorT.
YCTOMYMBBIM HHTEPEC. OneHka BbINOJIHEHNS] KOHTPOJIbHON
JI1.  chopMHUpPOBAaHHOCTH  TPEACTABICHHA O paboTHI.

MaTeMaTHKE KaK YHUBEPCAJIbHOM SI3bIKE HAYKH, OueHka no pe3yjiabTaTam peleHus
CpeICTBE MOJICIIMPOBAHUS SBJICHUHA U TPOIECCOB, 00 3amau (BCP).

UIEesAX U METOJIaX MaTeMaTUKH, OueHka 1o pesyjabTaTamMm

JI2. moHMMaHuME 3HAYMMOCTM MAaTEMAaTHUKH IS W3rOTOBJICHHS] MHOTOI'PaHHUKOB
Hay4YHO-TEXHUYECKOTO nporpecca, (BCP).

c(OpMHUPOBAHHOCTH OTHOILIEHUSI K MAaTEMaTUKE KaK K OueHka 1o pe3yiapTaTamMm

4acTH  OOIIEYENIOBEUECKOW  KYJbTYypbl  4epe3 noctpoenus pazseptok (BCP).
3HAKOMCTBO C HCTOPHEH pa3BUTHUS MAaTEMaTHKH, OreHka 1o pesyabTaTam
ABOJIIOLMEN MATEMATUUECKUX UIEH; BhIMoTHeHHsI ipe3enTauu (BCP).
JI4. oBnazeHHe MaTeMaTHYECKUMHU 3HAHUSAMH U Onenka 1o BBIIOJHEHUIO pedepaTa
YMEHHSIMH, HEOOXOIUMBIMH B TIOBCETHEBHOM JKU3HH, (BCP).

JUISI  OCBOGHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX

JUCHUIUIMH ¥ JUCHUIUIMH  TPO(eCCHOHATHLHOTO

[MKJIA, JJI TIOTy4YeHus: oOpa3oBaHMs B 00IacTsIX, HE

TpeOyIonmx yriyOneHHOU MaTeMaTUYeCKOU

MOATOTOBKH;

JI8. oTHOMIEHHE K TPO(heCCHOHATLHOM eI TEIbHOCTH

KaK BO3MOXHOCTH Yy4YacTHsl B PEHICHUU JIMYHBIX,

OOIIECTBEHHBIX, rOCyJJapCTBEHHBIX,

OOIICHAIIMOHAIBHBIX MTPOOJIEM;

MII 7. LENICYCTPEMIICHHOCTh B TOHUCKAaX H

NPUHATAM  pEelIeHUu#,  COoOOpa3uTeIbHOCTH U

WHTYULUSA, Pa3BUTOCTH MIPOCTPAHCTBEHHBIX

IIPEACTABICHUM; CIIOCOOHOCTh ~ BOCHPHHHMMATH

KpacoTy M TapMOHMIO MUPa;

OK 2. OpraHu3oBbIBaTh cobctBennyo | Kpurepumn: OueHka no pesyJbratam
NeSTeNbHOCTh, HMCXONIs H3 Lenu u cnocobos ee | 1,10,4,7,8,12,2,3 | npakTHueckux pador.

JOCTHKEHHUSI, OTIPENIETIEHHBIX PYKOBOIUTEIIEM.

JIS. TOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHMIO, B
TOM 4YHCJIE CaMOOOPa30BaHMIO, HA IPOTSKEHUH BCEH
KM3HH; CO3HATEIBHOE OTHOIICHUE K HETPEPHIBHOMY
00pa30BaHMIO KaK YCIIOBHIO yCIEUTHON
PO eCCUOHAIBHON U 0OIECTBEHHON JIEATCIAbHOCTH;

O1ieHKa BBIMOJIHEHUS KOHTPOJIbHOU
paboThI.

OreHka 1o pe3yiabTaTaM pereHus
3aaau (BCP).

OrueHka no pesyJbratam
M3TOTOBJICHHSI MHOTOTPAHHUKOB
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MII 1. yMmeHue caMOCTOATEIBHO OINPEAEATh LEIN
JIEITENLHOCTH M COCTABIIATH IIIAHBI JCSITEIIHHOCTH,
CaMOCTOATENIBHO OCYLIECTBIISITh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh NIESITEIBHOCTD; HMCIOJIb30BaTh BCE
BO3MOXKHEIC pecypcsl IS JOCTIDKEHUS
MOCTABJICHHBIX I€Jed M pealu3aluu IJIaHOB
NEeSTEIbHOCTH, BBIOMPATh YCICUIHBIC CTPATETHH B
Pa3IMYHBIX CUTYALIMX;

MII S BnaaeHue S3bIKOBBIMU CPEICTBAMH - YMEHHUE
SICHO, JIOTUYHO M TOYHO WU3JIaraTb CBOK TOYKY

(BCP).

OueHka no pesyJbratam
noctpoenus passeptok (BCP).
OrueHka no pesyJbraTtam
BbITIOJIHEHUSI nipe3eHTaruu (BCP).

OreHka 1o BBIIOJTHEHUIO pedepaTa
(BCP).

3pEeHUsI, HCIOJIb30BATh  AJICKBATHBIC  SI3BIKOBBIC
CpEICTBA;

OK 3. AwnammsupoBath pabouyto curyauuio, | Kpurepum: Onenka 1o pe3yJsibraTam
OCYIIECTBJISATh TEKYIIMA W HUTOrOBbIM KOHTpoJsb, | 1,10,12,2,6,7 MPaKTUYECKUX PadoT.

OLIEHKY M KOPpPEKLHIO COOCTBEHHOHN IEeSTEIbHOCTH, OrieHKa BBIMOTHEHUSI KOHTPOJIbHOM
HECTHM OTBETCTBEHHOCTh 3a pe3yJIbTaThl CBOEH paboThL.

paboThI. OreHka 1o BBIIOJIHEHUIO pedepara
JI6. TOTOBHOCTH M CITOCOOHOCTBH K CAMOCTOSITEIIBHOM, (BCP).

TBOPYECKON M OTBETCTBEHHOU ESTEIIbHOCTH; Onenka 1o pe3yJsibraTamMm

MII 3. BjageHUe HaBbIKAMHU I[10O3HABATEJILHOM, BBbITIOJIHEHUS Tipe3eHTaruu (BCP).
y4e0HO-HCCIIeI0BATENbCKOM u IIPOEKTHOMN Onenka 1o pe3yJyibraTamMm
NeSITeIbHOCTH, HaBbIKAMHU pa3pelieHus MpooieM; M3TOTOBJICHUSI MHOTOIPAaHHUKOB
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHHOMY (BCP).

MOMCKY METOJOB pEIICHUs MPaKTUYECKUX 3ajad, Onenka no pe3ysibTaTamMm
MIPUMEHEHHUIO PA3JIMYHBIX METOIOB MO3HAHUS; noctpoenus pazseptok (BCP).

MII 6. BiajeHWe HaBbIKAMU ITO3HABATEJILHOU OueHka no pe3yiabTaTam peleHus
pedIeKcu Kak OCO3HAHMSI COBEPIIAEMBIX JEHCTBUI 3aaau (BCP).

U MBICIUTEIBHBIX MPOIECCOB, UX Pe3yJbTaTOB H

OCHOBaHMWH, TpaHUI] CBOETO 3HAHWUS W HE3HAHUS,

HOBBIX TIO3HABAaTEJbHBIX 3a/Jad M CPEICTB UX

JIOCTHKECHUS;

OK 4. OcymectBiuath mouck uHbopmaruu, | Kputepumn: O1nieHka no pe3yJbraTtam
HeoOxomumoit s 3¢ dekruBHoro Beimonaenus | 1,10,12,2,6,7,3,9 | npakTrHueckux pador.
npodeccroHaNbHBIX 3a1a4. OreHka BBIMOTHEHHS] KOHTPOJIBHOU
JI3. pazBuTHE JIOTUYECKOT0 MBIIUICHHUS], paboTHL.

MPOCTPAHCTBEHHOTO BOOOpaKeHUs, OreHka o BHIIOTHEHUIO pedepaTa
ANrOPUTMHUYECKON KYJIBTYPHI, KPUTUYHOCTH (BCP).

MBIIIJICHHUS] HA YPOBHE, HEOOXOAUMOM ISl OyayIeit Orenka no pe3yibraTam
npoQecCuoHAIbHON JIEATEIIbHOCTH, JUISL BbITIOJIHEHUSI Tipe3eHTaruu (BCP).
MPOJOIHKEHHS 00pa30BaHus U caMo00pa3oBaHUs; Orenka no pe3yibraTam

MII 4 TOTOBHOCTh M CIIOCOOHOCTH K W3TOTOBJICHHS] MHOTOI'PAaHHUKOB
CaMOCTOSITEIIbHON nH(pOpMaIMOHHO- (BCP).

MO3HABATEILHOW JEATEIbHOCTH, BKJIOYas yMEHUE Onenka 1o pesyJyibraTam
OPUEHTHPOBATHCS B PA3NIUYHBIX  MCTOYHHKAX noctpoenus pa3septok (BCP).
nH(pOopMaIuy, KPUTHUYECKU OIICHUBATh u OrueHka no pe3yiabTaTam peleHus
HMHTEPIPETHPOBATh MHPOPMAIIUIO, TMOIyYaeMylo W3 3anay (BCP).

Pa3JIMYHBIX UCTOYHHUKOB;

OK 6. PaGotats B koMaHe, 3ppexTrBHO oOmaTbest | Kpurepum: Onenka 1o pesyJypraTam

C KOJUIEraMu, PyKOBOJCTBOM, KITMEHTAMH. 1,10,12,2,6,7,3,9 | nmpakTHueckux pador.

JI7. TOTOBHOCTh K KOJUIGKTHBHOW paboTe,
COTPYAHUYECTBY co CBEPCTHUKAMH B
00pa3oBaTebHON, OOIIECTBEHHO TMOJIE3HOM, Y4eOHO-

OreHka BBIMOTHEHHUS] KOHTPOJIBHOU
paboTHL.
OreHka 1o BBIMOTHEHUIO pedepaTa
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HCCIIEN0BATENIbCKOM, MPOEKTHOM M JPYIMX BHIAX
NESTEIIBHOCTH;

MII 2. ymeHHe TpPOAYKTUBHO OOIIATBCSI U
B3aUMOJICMCTBOBATh B  MPOILIECCE  COBMECTHOM
NESATEIbHOCTH,  YUUTBHIBAaTh  IO3ULUU  JAPYTUX
YYaCTHUKOB JE€SATEIbHOCTH, 3(()EKTUBHO pa3pelarhb
KOH(JINKTHI;

(BCP).

OueHka no pesyJbratam
BbITIOJIHEHUS nipe3eHTaruu (BCP).
OrueHka no pesyJbraTtam
U3TOTOBJICHUSI MHOTOTPAaHHUKOB
(BCP).

Onenka 1o pe3yJsibraTamMm
noctpoenus pazpeptok (BCP).
OueHka no pe3yjiabTaTam peleHus
3anay (BCP).

1. OueHnka no pe3y/jibTaTamM BbINOJHEHUS] NMPAKTHYECKOH PadOThbI:

OTMeTKka

Kpurepum oueHku

5 1. Penienuie BHIIOJHEHO MTPABUIIBHO.

2. ®opMyJIbl, IPUMEHEHHBIE B PELICHUH, COOTBETCTBYIOT JaHHOU TEME.
3. AropuTM pelieHus He HapyLIeH.

4. TlpaBrsIbHO 0OPMJIICH OTBET.

BBITIOJIHECHU A SaHaHI/Iﬁ.

4 1. PemreHue BBIIIOJHEHO MMpaBUJIbHO, HO HMCIOTCA OTKIIOHCHHA OT aJIrOpuTMa

2. B penieHnn uMEIOTCS HE3HAYUTEIBLHBIC OIIUOKY.
3. HenpaBuJibHO 3allMCaH OTBET.

3 1. Pemenuie oT€IbHBIX YpaBHEHUH (HEPaBEHCTB), 3a]1a4 BBIIIOJTHEHO HEBEPHO.
2. HenpaBwiibHO 3anucaH OTBET.
3. PemieHue He COOTBETCTBYET AJITOPUTMY.

2 1. O6yuaromuiicst paboTy HE BBIIOTHHMIL
2. Penienrie He COOTBETCTBYET JIAHHOU TEME.

2. Onenka no pesyabTaraM Hanucanus pegepara (BCP):

Ouenka/6aninbl Kputepumn onenku pedepara

5 Conepxanne HaijeHHOW HWH(GOPMAIMK TIOJHOCTHIO COOTBETCTBYET 3aJaHHOM
TeMe, TeMa 3aJIaHus PACKPHITA MOJIHOCTHIO. [ TyOnHa nmpopaboTKku MaTepuaa,
I'PaMOTHOCTH ¥ TIOJTHOTA MCTIOJIb30BaHUSI UCTOYHHUKOB,

COOTBETCTBHE OpopMiIeHHs pedepaTa TpeOOBaHUSIM.

ITOJIHOCTBIO.

4 Conepxanne HaWJeHHOW WH(OOpPMAIMM COOTBETCTBYET 3aJaHHOM TeMe, HO B
TEKCTE UMEIOTCS HE3HAUUTENIbHbIE HEJOCTAaTKM WJIM TeMa pacKphiTa He

3 [IpencraBiaeHHbI MaTepranl UMEET HEOOJIbIINE OTKIOHEHUs OT TpeOOBaHUIA, B
M3TI0’)KEHUU MaTepuaia HapylleHa JOTHKa.

Coneprxanre HHGOPMAITMOHHOTO MaTepHaia Mo U3y4aeMoi TeMe MPEICTaBICHO B
HEJOCTAaTOYHO MOJIHOM 00bEME.

TpeOOBaHUM.

2 OOyuaromuiicst paboTy HE BBITIOJIHUI.

Coneprkanue ¢ HaliZIeHHOM HH(pOPMALIUK HE COOTBETCTBYET 3aJaHHOM TEMe.
HNudopmanroHHBIN MaTepuail UMeeT 3HAYUTEIbHbIE OTKIIOHEHHS IO CTPYKTYPE.
Otuer BBIMONHEH M OGopMiIeH HEOpekHO, 0e3 coOMIoNeHUsT YCTaHOBJIEHHBIX

3. OueHka no pe3yjabTaTram coctaBjieHus koncnekra (BCP):
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Onenka/0aabl

KpuTtepum o1ieHKH KOHCIIEKTA

5

ConmepxaHMe  KOHCIEKTa  IOJHOCTBIO  COOTBETCTBYET  3aJaHHOH  TEME.
ConepKaTenpbHOCTh KOHCIEKTa, COOTBETCTBHE IUIaHY; OTPAa)KEHUE OCHOBHBIX
MOJIOKEHUH, PEe3yNbTaTOB pabOThl aBTOPA, BBIBOJOB; SCHOCTb, JIAKOHMYHOCTh
W3JI0KEHUSI MBICJIEH CTYICHTA.

Coz[epxcaHI/Ie MaTepuajla B KOHCIICKTC COOTBCTCTBYCT 3aI[aHHOI>'I TEMEC, HO
KOHCIICKT HC HOJ'IHI:II71, HCT BBIACJICHHA OCHOBHBLIX TCPMHUHOB.

Hpe,[[CTaBHCH KOHCIIEKT 0e3 CJICOOB OpraHu3anu u HpOpa6OTKI/I. OTBeThI
IMPAaBHUJIbHBIC, HO UMCIOTCA HC3HAUUTCIIbHBIC HCIOYCTEI.

1. Pabora oOy4aromuMcs He caaHa.
2. OTCYTCTBYET KOHCIIEKT I10 33/IaHHOM TEME.
3. Marepuan KOHCIIEKTA HE COOTBETCTBYET 33IaHHOM TEME.

4. Onenka no pesyJjbtaram pemenus 3aga4 (BCP):

Onenka/0aiabl

Kputepun onenkn

5

1. Penienuie BBIIOJHEHO MTPABUIIBHO.

2. ®opmyJIbl, ANTOPUTMBI IPUMEHEHHBIE B PELIEHUH, COOTBETCTBYIOT JaHHOMU
TEME.

3. AropuTM peuieHus He HapylIeH.

4. IlpaBuiibHO 0(OPMIIEH OTBET.

1. PemieHue BBINIOJIHEHO NPABWIBHO, HO MMEKOTCA OTKJIOHEHHsS OT QJITOPUTMA
BBIIIOJIHCHUS 3aJJaHUM.

2. B peniennu uMeroTcss HE3HAYUTEIbHBIE OILINOKU.

3. HenpaBWiIbHO 3alKCaH OTBET.

1. Pemenue oTaenbHBIX 33/IaHUI BBITTOJTHEHO HEBEPHO.
2. HenpaBuiibHO 3amucaH OTBET.
3. PenieHre He COOTBETCTBYET AJITOPUTMY.

2. O6yuaromuiicss paboTy He BHIOIHHIL.
2. PemieHne He COOTBETCTBYET IAHHOM TEME.

5. OueHka no pe3yJibTaTaM COCTaBJIeHHsI ONOPHOro kKoHcnekTa (BCP):

Ouenka/6aninbl Kpurtepun ouieHKH OIIOPHOr0 KOHCIEKTA

5 Conep:kaHne KOHCIEKTa MOJTHOCTHIO COOTBETCTBYET 3aqaHHOU Teme. [IpaBunbHas
CTPYKTYPHUPOBAaHHOCTh HMH(OpMAINK; HAIHYHE JIOTHUYECKOW CBS3HM HW3JIOKECHHOM
uH(bOpMaIIMU; COOTBETCTBUE O(OPMIIEHUS TPEOOBAHUSIM;
aKKYpaTHOCTb M TPAMOTHOCTb M3JI0KEHHUSI.

4 CopmepxaHue wmarepuana B KOHCIEKTE COOTBETCTBYET 3aJaHHOW TeMe, HO
KOHCIIEKT He MOJIHBIN, HET BBIJCICHHSI OCHOBHBIX TEPMUHOB U (hOPMYII.

3 [IpencraBieH KOHCIIEKT O€3 ClIeIOB OpraHu3aluu U npopadoTku. OTBETHI
IIPABUJIbHBIE, HO UMEIOTCSI HEJJOUETHI.

2 PaboTa oOyuaronumMces He caHa.

OTCyTCTBYET KOHCIEKT IO 3aJaHHOU TeME.
OTBeThl Ha BOIIPOCHI HE BEPHBI, WJIM BOBCE HE HAalIEHBI B MaTepHaIax KOHCIEKTA.

6.01eHKa 10 pe3yIbTAaTaM BbINOJHEHUA MOCTPoeHns pa3BepTok (BCP):

O1neHnka/0ainl

Kputepun onieHKM NOCTPOEHHUSsI Pa3BePTOK

5

HOCTpOCHI/IH BLIIIOJIHCHBI BCPHO. Mojenb COOTBCTCTBYCT JIEMCTBUTEIIHHOCTH.
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CobmoieHsl HauboJIee ONTUMANIbHBIE pa3Mepbl. AKKYPATHOCTh M CTETHYHOCTb.

4 ViMeroTcss He3HAaYUTeNbHbIE HEJJOYEThl B TOCTPOCHUHU PAa3BEPTOK.
3 B moctpoenun pasBepTOK OMYyIICHBI ONIMOKH, TMOCTPOEHHUE BBINOIHEHO
HEOPEIKHO.
2 1. OOyuJatomimiicsi He BBITIOIHII 3a/IaHHE.
2. IlocTpoeHue BBIOIHEHO HEBEPHO.
7. OneHKa 1o pe3yjabTaTaM U3roTOBJIEHHSI MHOTOrpaHHUKoB (BCP):
Ouenka/6ajbl KpuTtepun ouieHKH M3roTOBJICHNSI MHOTOTPAHHUKOB
5 MakeTbl BBIIIOJIHEHBI BEPHO. Mozelb COOTBETCTBYET JIEHCTBUTEIHHOCTH.
CobmroieHpl HaubosIee ONTUMANIbHBIE pa3Mepbl. AKKYPaTHOCTh M 3CTETHUYHOCTb.
4 NMeroTcst He3HAUUTEbHBIE HEI0YEThI B M3TOTOBJICHUH MHOTOTPAHHHUKOB.
3 B W3roToBIeHHM MHOTOTPAaHHUKOB JOIMYIICHBI OIMUOKH, MMOCTPOCHHUE BBITOIHEHO
HEOPEIKHO.
2 1. OOyuaromiuiicsi He BBITOJIHII 3aJaHHE.
2. 3roToBieHHbIE MAKEThl HE COOTBETCTBYIOT JICHCTBUTEIILHOCTH.
8. Ol.[eHKa PE3YJIbTATOB BBINNOJHCHUSA TECTOBLIX 3a;[aHn171:
Onenka/o0a/1bl Kpurepun oueHuBaHus TeCTOBBIX 3aIaHUI
16 3amanus ¢ BeiOopoMm 1 orBera u3 3,4
20 3amanus ¢ BEIOOpOM 2 u 60s1ee OTBETOB U3 4
30 3a/iaHus Ha OIpeieJICHUE MOHSITHS

CymMmupyoTcesi 6aJu1bI 10 BceM BOIIPOCaM U onpejiesisieTcsl 0TMeTKa:

90 =100 OtanyHO
80 + 89 Xopo1io
70 =79 Y 10BJIETBOPUTENBHO
meHee 70 HE YJIOBJIETBOPUTEIIBHO
9. OneHka pe3yabTaToB yCTHOro onpoca (BCP):
Ouenka/0ajibl Kpurtepuu onieHuBaHus YCTHOr0 onpoca
5 OTBeT MONHBIN, APrYMEHTUPOBAHHBIH, PUBEIeHbI (PAKTHI U C/IeTIaHbl BBIBOJIBI
4 OTBeT MOJHBIA, apryMEHTUPOBAHHBIN, HO JOMYIICHbl HE3HAUYNTEIbHBIC OINIMOKU B
dbopMyIHpOBaHUH BHIBOJIA
3 OTBeT  HETOJHBINH, HE/IOCTaTOYHO  apTyYMEHTHPOBAaHHBIH,  JOIMYIIEHBI
HEe3HAUUTENIbHbIE OUTMOKU B ()OPMYJIMPOBAHUH BBIBOJIA
2 OTCyTCTBYET OTBET Ha BOIIPOC

10. Ouenka no pe3yJbTaTaM BbINOJHEHUS KOHTPOJIbHOH PadoThI:

OTmeTka Kpurtepun oueHku
5 1. Pemenuie BHIOJHEHO MTPABUIIBHO.
2. ®opMyJibl, (PUMEHEHHBIE B PEIIEHUH, COOTBETCTBYIOT JAHHOU TEME.
3. AroputM peuieHus He HapylLIeH.
4. TlpaBrsibHO 0OPMJIICH OTBET.
4 1. PemieHue BBINOJHEHO MPaBUIBHO, HO MMEIOTCSl OTKJIOHEHHUS OT aJrOpUTMa
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BBITIOJTHEHUST 3aJJaHUH.
2. B pemieHnn UMEIOTCSI HE3HAYUTEILHBIE OITUOKH.
3. HenpaBuibHO 3amicaH OTBET.

3 1. Pemienue oT/ieNbHBIX YpaBHEHUH (HEPAaBEHCTB), 33124 BBIIIOJIHEHO HEBEPHO.
2. HempaBmiibHO 3amucaH OTBET.
3. PenieHne He COOTBETCTBYET AJITOPUTMY.

2 3. O6yuaromuiics paboTy HE BBINOIHUIL
2. PelieHne He COOTBETCTBYET JIAHHOM TEME.

11. O]_leHKa Mo pe3yjbTarTaM BbIINIOJTHCHUA HpOMeH(yTOqHOﬁ arTrecralmum:

90+ 100 OTangHOo

80 + 89 Xopoiio

70 +79 Y 10BII€TBOPUTEIIHHO
menee 70 He yaoBiieTBOpUTENIHHO

12. Ouenka pe3yabTaToB co3aanus npesesrauuu (BCP):

Onenka/0a/1bl Kpurepuu oneHuBanust
5 Copepxannie 1 0pOPMIICHHE COOTBETCTBYET BCEM TPEOOBAHUSIM
4 CopepxaHue pacKpbITO HE MOJHOCTHIO
3 JomyieHnsl  CyImIeCTBEHHBIE  OMIMOKM B COJACPKAHHH,  HE
JIOCTaTOYHOCTh HATJISTHOCTHU
2 CojnepkaHne Mpe3eHTaIlii HE COOTBETCTBYET TEME
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XAPAKTEPUCTHUKA OCHOBHBIX BUAOB AEATEJIBHOCTH

CTYAEHTOB

Conep:kanue 00y4yeHust

XapaKkTepUCTHKA OCHOBHBIX BU/0B 1€ATEIbHOCTH
o0y4amouierocst (Ha ypoBHe Y4eOHbIX [1eiiCTBHIl)

BBEJAEHUE

Bseneunue

- O3HakoMJIeHHE C POJBI0 MaTEeMAaTHKH B HayKe, TEXHUKE,
YKOHOMHUKE, THPOPMAITMOHHBIX TEXHOJOTUSAX U MPAKTUICCKOM
NeSITEIbHOCTH.

- O3HaKOMJICHHUE C LIEJIAMH U 33/layaMy U3YUYEHUS MAaTEMaTUKHU
ripu ocBoennu npodeccuii CI10 u cnenmansHocTtei CITO.

AJIT'EGPA

Pa3zButHe NOHATHSA O 4HUCIIE

- Brmmonuare apudmernueckue AEUCTBUS HAJ UYUCIAMH,
coueras yCTHbIC U MHUCbMEHHBIE TPUEMBI;

- HaxoQuTh  MNPUONMKEHHBbIE  3HAYCHHS  BEIWYMH U
MOTPEIIHOCTH BBIYUCIICHUH (aOCONIOTHAST W OTHOCHUTEIbHAS);
CPaBHUBATH YMCIIOBBIE BHIPAXKECHUS;

- HaxOJUTh OIIMOKH B MpeoOpa3oBaHMSIX W BBIYUCICHHUIX
(OTHOCHUTCS KO BCEM MYHKTaM MIPOrPAMMBI).

Kophu, crenenu, norapumel

- O3HaKOMUTHCS C TOHITUEM KOPHS A-1 CTEIICHH, CBONCTBAMU
palMKaIoB U C IIPAaBUJIAMU CPABHEHUEM KOPHEM.

- ®opmyIpOBaTh ONPEAEICHUE KOPHS U CBOMCTBA KOPHEM.
BrluucnsaTe U cpaBHUBATh KOPHU, J€JIaTh IPUKUJIKY 3HAUCHUS
kopHsi. [IpeoOpa3oBbIBaTh YHCIOBBIC U OYKBEHHBIC
BBIPAXXEHUS, COJIEPKAIINE PATUKAIIBI.

- BrinonHATh pacueTsl 10 popMmyiiaM, COAEpKAIIUM paJuKalbl,
OCYHIECTBIISI1 HEOOXOUMBIE MTOJICTAHOBKH M MpeoOpa3oBaHUsl.
- OnpenensiTh paBHOCWIBHOCTb BBIPAXEHUH € paJuKaIamH.
Pemate nppanioHanbHble ypaBHEHUS.

- O3HaKOMHUTBCSI C TOHSATHEM CTENEHU C JAEHCTBUTEIbHBIM
MOKa3aTeJIEeM.

- HaxoauTe 3HaueHHUs CTENIECHH, HCIIONB3YS pu
HE00XOIUMOCTH HHCTPYMEHTANIbHBIE CPE/ICTBA

- 3anuceIBaTh KOPEHb N-i CTENEHU B BUJIE CTENIEHU C IPOOHBIM
MoKazaresieM U Hao0OopoT.

- @OopMyJIMPOBATHCBOMCTBA CTENEHEW. BBIYUCHATH CTENEHH ¢
paluMoOHaNbHBIMIIOKA3aTENEM, JI€JaTh NPUKUAKY 3HAYEHUS
CTEIIEHU, CPABHUBATH CTEIICHH.

- IIpeoOpa3oBbiBaTh YHUCIIOBbIE U OYKBEHHBIC BBIpAXKECHHUS,
COoAEp)Kalllue  CTENEHW, NpPUMEHssT CBOMcTBa.  Pemath
MOKa3aTeJIbHbIC YPABHEHUSI.

- O3HaKOMUTBCS C NMPUMEHEHUEM KOpHEW M CTENeHeW mnpu
BBIYUCIICHUN CPEAHUX, MPU JCICHUH OTpPEe3Ka B «30J0TOM
CeUYeHUW». PemiaTe TpHUKIATHBIE 3aJa4ydl  HA «CJOXKHBIC
MIPOLIEHTHI.

[IpeobpazoBanue
anreOpandecKuX BhIPAKECHHHA

- BeimonHsATe npeobpa3oBaHus BEIPAKCHUM, TPUMEHSIS
(hopMyJIbl, CBSI3aHHBIE CO CBOMCTBAMU CTEIICHEH 1
sorapu(dmMoB.

- OnpenensaTe 001aCTh JOMYCTUMBIX 3HAUCHUH
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JorapuMHUECKOro BbIpaxkeHus. Pemars norapudgmuyueckue
ypaBHEHHUSL.

OCHOBbI TPUTOHOMETPUU

OCHOBHEIE IOHATHUA

- M3yunTh paguaHHbIl METOJ M3MEPEHHUs YIJIOB BpAIICHUS U
UX CBS3b C IrpalycHOM Mepoil. M300pakaTh yriibl BpallleHUsl Ha
OKPY>KHOCTH,  COOTHOCUTb  BEJIMYMHY yIjga C  €ro
PacCIOIOKEHUEM.

- @opMynMpOBaTH  ONPEHAECICHUS  TPUTOHOMETPUYECKUX
GyHKUIMH IS yIJIOB MOBOpPOTa M JUIA  OCTPBHIX YIJIOB
PSMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSACHITh UX B3aUMOCBSI3b.

OCHOBHBIE
TPUTOHOMETPHUYECKHUE
TOXIECTBA

- [IpuMeHSATh OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIAECTBA IS
BBIUMCIICHHUS] 3HAYEHUI TPUTOHOMETPUYECKUX (YHKIMH IO
OJHOU U3 HUX.

[IpeobpazoBaHus IPOCTEUIITUX
TPUTOHOMETPUUECKHUX
BBIPAKCHUIN

- U3yuuth ocHoOBHbIE (GOpPMYIIBI TPUTOHOMETPHUH: (POPMYJIbI
CIIOKEHUS, yZBOEHHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUECKUX  (QYHKUMH B  NpPOM3BENCHHE U
IIPOU3BENIEHUS B CyMMY U IPUMEHSTh I[P BBIUMCIECHUU
3HAUYEHHUS] TPUTOHOMETPUUYECKOTO BBIPAKEHUS W YNPOIICHUS
€ro.

- O3HaKOMUTBCA CO CBOWCTBAMHM CHMMETPUM TOYEK Ha
eIMHUYHON OKPYXHOCTH M MPUMEHATH UX JUII BBIBOJA (hopMyIT
[IPUBEJCHUSI.

[Ipocreitmme
TPUTOHOMETPUUECKUE YPABHEHUS U
HepaeeHcmea

- Pemars nmo ¢opmynaM M 1O TPUTOHOMETPUUYECKOMY KpPYyTy
IIPOCTEUILINE TPUTOHOMETPUYECKUE YPABHEHUS.

- Ilpumensts oOmme METOAbl  pPELIEHUS  ypaBHEHUU
(mpuBeneHUE K JIMHEHHOMY, KBaJpaTHOMY, METOJ] Pa3I0KEHUs
HAa MHOXUTENM, 3aMEHbl [EPEeMEHHON) TMpU pelIeHUU
TPUTOHOMETPUYECKUX YPABHEHUM.

- Otmeuats Ha Kpyre peuieHus MIPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

Apkcunyc, apkkocumnyc,
ApKmMaH2enc yucua

- O3HaKOMUTHCS C MOHATHEM OOpAaTHBIX TPUTOHOMETPHUUECKHUX
GbyHKITUH.
- HM3yunts  omnpeneneHuss ~— apKCHHyCa,  apKKOCHHYcCa,
apKTaHTeHca uucia, (GOpMyJIMpPOBaTh MX, H300paxaTb Ha
€IMHUYHOW  OKPYXXHOCTHM, TMPUMEHSATh NpU  pElIeHUU
YPaBHEHUH.

OYHKIMH, X CBOMCTBA U TPA®UKU

OyHKIUU
Tousmue o HenpepvisHOCMU
Gdynxyuu

- O3HakOMHUTBCA C TIOHATHEM IIEPEMEHHOW, IPUMEPAMHU
3aBHCHUMOCTEMN MEXIy MepeMEHHbIMHU.

- O3HakOMHTbCS C TOHATHEM rpaduka, ONpeaensiTh
MPUHAUIEKHOCTh TOYKM Trpaduky ¢ynkuuu. [lo dopmyne
NpocTelIIeld 3aBHCUMOCTU ONpEeAeNsaTh BHUA ee rpaduka.
BripaxkaTs 1o ¢popmMyIie oiHy HepeMeHHYI0 Yyepe3 IpyTrHe.

- O3HaKOMHUTbCA C ompeseneHrueM (GyHKIUH, (HOpPMyIHPOBATH
ero. Haxomute oOnacTe ompeneneHuss W 00JIacTh 3HAYCHHM
GyHKITUH.

CgoiicTBa yHKIIHH.
I'paduueckas
uHTepnpetauus. [Ipumepsl
(bYHKIMOHATBHBIX
3aBUCUMOCTEHN B PEAJIbHBIX

- O3HakoMuTbCcs ¢  mOpuMepaMH  (DYHKIHMOHAJIBHBIX
3aBUCHUMOCTEH B PCATBHBIX mnponeccax nu3 CMECXKHBIX
JTUCIUILINH.

- O3HaKOMUTBCS C J0Ka3aTCJIbHbIMAU pacCyxK1CHUSAMHA
HEKOTOPBIX CBOWCTB JIMHCHHOW W KBaJpaTHYHON (PYHKITUH,
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nponeccax v ABJICHUAX

MPOBOJAUTH UCCIICAOBAHUE JIMHEWHOW, KYyCOYHO-JTHUHEIHOM,
IpOoOHO - JTUHEWHOW W KBaJApaTUYHOW (DYHKIUH, CTPOHUTH WX
rpaduku. Ctpouth u uutath rpaduku ¢pyHxmid. Mcciaenosarsb
GyHKIIH.

- CocraBnaTh BUI (YHKIUU 10 JaHHOMY YCIOBHIO, pEIIaTh
3aJla4yl Ha SKCTPEMYM.

- BeimonisATh ipeoOpa3zoBanus rpaduka QyHKIHH.

OO6paTHble (yHKIUN

- U3yuuts nouamue obpamuou Gyuxyuu, onpenensTb BUI U
cmpoums 2paguk oopamuol yHKYuU, Haxooums ee obracmy
onpedenenuss u obnacmo 3Havenui. IIpUMEHATH CBOWMCTBa
GYHKITUH TIpY UCCIIEIOBAaHUH YPAaBHEHUN U TIPU PEIICHUH 337134
Ha SKCTPEMYM.

- O3HaKOMHTHCSI C IOHITHEM CIO0XKHOU (DYHKIIUU.

CreneHHble, NOKa3aTeNbHbIE,
jgorapumuyueckue u
TPUrOHOMETpHUUECKHE QYyHKIUU.
OOpaTtHble TPUTOHOMETPUYECKUE
byHKIII

- Bpruucniarh 3HaueHHs (QYHKIMM 10 3HAYEHUIO apryMeHTa.
OmnpenensaTh MOJIO)KEHHWE TOYKM Ha rpaduke 1O ee
KOOpJMHAaTaM U Hao0OpoT.

- Mcnonp3oBath cBoiicTBa (PyHKIMI JUIsl cpaBHEHUsI 3HaYSHUN
CTeNeHe! u JIorapupmMoB.

- CtpouTth rpaduku CTETEHHBIX U JIOTapu(PMUIECKUX QyHKIUIL.
- Pemarp mokaszaTenbHble U JorapupMHUUEcCKUe YpaBHEHHUS U
HEPaBEHCTBA 10 U3BECTHBIM AJITOPUTMAM.

- O3HaKOMHTbHCSI C IMOHITHEM HENPEPHIBHOW MEPHOANYECKON
¢byHkuuu, ¢GopMyIMpOBaTh CBOWCTBA CHHyCa M KOCHHYCA,
CTPOUTH UX TpapUKU.

- O3HAaKOMHUTbCA C IMOHATUEM TapMOHMYECKUX KOJIEeOaHUH W
IIpUMepaMu TapMOHUYECKUX Koye0aHUMl JUIsl  ONMCAaHUA
IPOILIECCOB B (pU3MKE U APYTUX OONACTAX 3HAHUSL.

- O3HaKOMHUTBCS C TOHATUEM pa3pbIBHOM NEPHOIUYECKON
¢byHkuuu, GopMynupoBaTh CBOMCTBAa TaHI'€HCA M KOTAHI€HCA,
CTPOUTH UX TPaPUKH.

- Ilpumensars cBoiicTBa (YHKIMIA Ui CpaBHEHUS 3HAYCHUI
TPUTOHOMETPUUECKHUX byHKIHUH, JUIS peleHns
TPUTOHOMETPUYECKUX YPABHEHUM.

- Cmpoums  epaguxu o0bpamuvix  MpUSOHOMEMPULECKUX
GyHKyuti u onpedenamo no epagpuKram ux ceolUCmaa.
- BeimontHsATh IpeoOpazoBanue rpaduKoB.

HAYAJIA

MATEMATHUYECKOI'O AHAJIM3A

IlocnenoBarenrHOCTH

- O3HaKOMUTBHCS C TIOHSATHEM YHCIOBOW MOCJIEIOBATEIbHOCTH,
criocobamu ee 3a/IaHusl, BBIUUCIICHUSIMH €€ YJICHOB.

- O3nakxomMumscsi ¢ nowsimueMm npeoeid nocied08amenIbHOCmIL.

- OBHakOMHUTBCS C BBIYHCICHUEM CYMMbI OECKOHEYHOI'O
YHUCJIOBOTO psAda Ha NPpUMEPE BBIYHUCICHUSA CYMMbBI OECKOHEYHO
yOBIBAOIIIEH TEOMETPUIECKOI TPOTPECCHH.

- Pemares 3amaunm Ha npuUMeHEHHE (DOPMYIBI  CyMMBI
OECKOHEYHO yOBIBAIOIIECH reOMETPUIECKON MTPOTPECCUH.

[IponsBoaHas 1 ee npUMEHEHNE

- O3HaKOMHTBCSA C MMOHSITHUEM MTPOU3BOIHOM.

- MWzyuntp w ¢opMynIupoBaTh €€ MEXaHHYECKUH U
F€OMETPUYECKUI CMBICI, H3Yy4YUTh QJITOPUTM BBIYUCIICHUS
MIPOU3BOJHON HA MPUMEPE BHIUUCICHUS MTHOBEHHOW CKOPOCTH
1 yTI0BOTO KO3 HIMEHTa KacaTeIbHOM.

- CocTaBsiTh YpaBHEHHE KacaTelbHOM B 00IIEM BUJIE.
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-  Boiyuuts npaBuna  muddepenuupoBanHus,  TaOIHILY
IPOM3BOJHBIX 3JIEMEHTApHBIX (DYyHKIUH, NpUMEHATH s
muddepeHnrpoBanus GYHKUUH, UI COCTABICHUS ypaBHEHHUS
KacaTeJIbHOM.

- IMByuntp TeopemMbl O CBS3M CBOMCTB (YHKIHH U
IIPOU3BOJIHON, (POPMYIMPOBATH HX.

- IlpoBomuTh C TMOMOIIBIO MPOU3BOIHONW HCCIEIOBaHHE
byHKIMH, 3a1aHHON (POopMYJIIOH.

- YcraHaBIuBaTh CBSI3b CBOWCTB (DYHKIIMM U MPOU3BOIHOM 11O
ux rpaduxam.

- IlpuMeHsTh NPOM3BOAHYIO [Jsl peIIeHHs 3aJad4 Ha
HaXOXXJeHHe HauOOJIbIIEro, HAMMEHBIIEro 3HAYEHUS M Ha
HaXOXKJCHHE IKCTPEMyMa.

[TepBooOpa3Has u UHTErpa

- O3HaKOMUTHCS C HOHATHEM MHTErpasia U HepBOOOPa3HOM.

- M3yuuTh mpaBmiia BBIYMCICHUS NEPBOOOPAa3HON W Teopemy
Herotona- JleiiGHuua.

- Pemarp 3amaum Ha CcBA3b MEpBOOOpasHOM M ee C
NPOU3BOIHOW, Ha BBIYHMCICHHE NEPBOOOPA3HOW Uil JaHHOW
byHKIHH.

- PemaTp 3a7aun Ha MpUMEHEHNWE MHTETpaia JJIsl BHIYUCICHHUS
(bU3NYECKUX BEITMYMH M TUIOIIAJICH.

YPABHEHUMA 1 HEPABEHCTBA

YpaBHEHHS U CUCTEMBI YPABHEHUH
HepaBeHncTBa u cuctemsl
HEPABEHCTB C JBYMs IEPEMEHHBIMU

- O3HaKOMHUTBCS C MPOCTEUIIUMHU CBEICHUSIMU O KOPHSX
anreOpanyeckux YypaBHEHHUH, C MOHATHUAMHM HCCIEIOBAHUSA
YPaBHEHUU U CUCTEM YPABHEHUM.

- HM3yuuTp TEOpPHIO PABHOCWIIBHOCTH YpaBHEHUH M €€
npuMeHenue. [loBTOpUTH 3amuch pEIIeHHs CTaHJAPTHBIX
YpaBHEHMH, TIpUEMBl MpeoOpa3oBaHMUs YpaBHEHUH s
CBECHMSI K CTaHJApTHOMY YpPaBHEHHUIO.

- Pemare panuoHanbHble, MPPALMOHAIBHBIE, T0KA3ATEIbHBIE U
TPUTOHOMETPUUECKHUE YPABHEHHUS U CUCTEMBI.

- Hcnonb3oBaTh cBOWCTBA U TpadUKu HYHKIMHA JUIS pEIIeHUs
ypaBHeHU. [IOBTOPUTH OCHOBHBIE PUEMBI PEILIEHUSI CUCTEM.

- Pemate ypaBHEHUs, IpUMEHss BCE NMPUEMBI (Pa3JIoOKEHHUE Ha
MHOKUTEJIM, BBEJIEHHWE HOBBIX HEU3BECTHBIX, MOJCTAaHOBKA,
rpaduyecKkuil METON).

- Pemars cuctemMbl ypaBHEHHW, NPUMEHSA pa3INYHbIC
ciocoObl. O3HAKOMHUTBHCS € OOLIMMM BOMPOCAMHU  PEIICHUS
HEPAaBEHCTB U MCIOJIb30BaHUS CBOWCTB M rpadukoB (pyHKIUN
IIPY PELICHUN HEPABEHCTB.

Pemath HepaBeHCTBa U CHCTEMBI HEPABEHCTB, IPUMEHSIS
pa3IUYHbIE CTIOCOOBI.

- IlpuMeHsATP MaTeMaTHYECKHE METOAbl JJIsi  pEIICHUs
COJZIepKATENNbHBIX 3aJad W3 Ppas3IMuHbBIX oOJlacTel Hayku U
npakTuku.  MHTeprpetupoBaTh  pe3yibTaTbl, YYUTHIBATh
peaJIbHbIE OTPaHUYCHUS.

DJIEMEHTBI KOMBUHATOPUKHW, TEOPUM BEPOSITHOCTEN U

CTATUCTHUKHA

OCHOBHEIE IOHATHUSA
KOMOHMHATOPUKH

- M3yuutp mnpaBwia KOMOWHATOPUKH W TPHUMEHATH NpPHU
PCIICHUHU KOM6I/IHaT0pHBIX 3aaay.

- Pemrath koMOWHATOpHBIE 3aa4d METOIOM Iepedopa W TIO
MPABUIIY YMHOKEHHS.
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- O3HaKOMUTBCS c MOHATHSMHU KOMOMHATOPHKHU:
pa3MEIIEHUsIMH, COYETAHMSIMU U [EpEeCTaHOBKAaMU U
(dbopMyIaMu AJIs UX BBIYHCIICHUSI.

- OOBbBICHATL U TPUMEHATH (OPMYNBI ISl BBIYHCICHUS
pa3MELLEHH, IEPECTAHOBOK U COUYETAHUM ITPU PELIEHUHU 3a1a4.
- OsnakomuTbcsi ¢ OMHOMOM HbIOTOHA W TpPEYroJbHUKOM
ITackains.

- Pemate npakTuyeckue 3aiauyu ¢ UCMOJIb30BAHUEM MOHATUN U
IIpaBUJI KOMOMHATOPUKH.

DJIEMEHTHI TEOPUU BEPOSTHOCTEH

- 3y4nTh K1accH4ecKoe ONpeneIeHue BEPOATHOCTH, CBONCTBA
BEPOSITHOCTH, TEOPEMY O CYMME BEPOATHOCTEH.

- PaccMoTpeTrs mpuMmepsl BBIYUCIECHUS BEpPOATHOCTEH. Pemars
3aJ]aud Ha BBIYUCIICHHE BEPOSTHOCTEH COOBITHIA.

[IpencraBnenue AaHHBIX (TaOIMILIBI,
Jauarpammbl, TpaduKu)

- O3HAaKOMUTBHCS C MPEACTABICHUEM YHUCIOBBIX JAHHBIX U UX
XapaKkTepUCTUKAMMU.

- Pemarr mnpakTuueckue 3amauym Ha OOpPabOTKY YHCIIOBBIX
JTAHHBIX, BBIYMCIIEHUE X XapaKTEPHUCTHK.

I'EOMETPUA

IIpsiMbI€ U TUIOCKOCTH B
IIPOCTPAHCTBE

- ®opmynupoBaTh U HPHUBOJUTH J0KA3aTENIbCTBA IMPU3HAKOB
B3aMMHOI'O  pACIOJIOKEHUS  NPAMBIX M IUIOCKOCTEM.
Pacnio3naBaTh Ha uyepTekax M MOJEISAX pa3IMYHBIE Ciydau
B3aMMHOI'O  pACIOJIOKEHHS  NPAMBIX M IUIOCKOCTEH,
apryMEHTHUPOBATh CBOU CYXICHHUS.

-  @opmyIupoBaTh ONpPENEICHMs, NPU3HAKM U CBOMCTBA
napajuiesIbHbIX u MEPIEeHIUKYISIPHBIX IJIOCKOCTEH,
IBYTPAHHBIX U JIMHEWHBIX yTJIOB.

- BBINOAHATH MOCTPOEHUS YTIIOB MEXIY NPSIMBIMHU, IPIMON U
IUIOCKOCTBIO, MEXJIy IUIOCKOCTSIMM 10  ONHMCAaHHIO H
pacrno3HaBaTh UX Ha MOJEJISX.

- [IpuMeHATh NpHU3HAKK U CBOWCTBA PACIOJIOXKEHUS NPAMBIX U
IUIOCKOCTEH mpu penieHuu 3aaa4. M3o0paxkaTh Ha pUCYyHKaX U
KOHCTPYUPOBAaTh Ha MOJEISIX NEPIEHIUKYIISIPbl U HAKJIIOHHBIE K
IUIOCKOCTH, MpsIMble, MapajieibHble MIIOCKOCTH, YTJIBI MEXKIY
IPSMOH U TIOCKOCTBIO M 00OCHOBBIBATH TIOCTPOEHHUE.

- Pemate 3a7aun Ha BBIYMCIIEHHE T€OMETPHUYECKHUX BEJIHYHH.
OnuceiBaTh pacCTOSHUE OT TOUKU J0 MJIOCKOCTH, OT IPSIMOM 10
IUIOCKOCTH, MEXAY IUIOCKOCTSIMH, MEXIY CKPEIIMBAIOIIUMU
NPSAMBIMH, MEXIY IPOU3BOJIBHBIMH (PUTypaMy B IPOCTPAHCTRBE.
- @®opmynupoBaTh U JIOKa3bIBaTh OCHOBHBIE TEOPEMBI O
paccTosIHUAX (TEOPEMBI CYIIECTBOBAHUS, CBOMCTBA).
N300paxaTh Ha 4epTe:kax M MOJEISAX PACCTOSHUS U
00OCHOBBIBaTh CBOM CYyXkJeHUs. OnpenensiTb M BbIYUCIATH
paccTosiHus B mpocTpaHcTBe. [IpuMeHaTs popMysisl U TeOpeMbl
IUTAHUMETPUHM JUIsl pELICHUs 3a/1a4.

- O3HaKOMUTBHCA C MOHSATUEM MAPAIIIEIBHOTO MPOEKTUPOBAHUS
U ero cpoiicTBamu. Dopmynuposams meopemy O NIOWAOU
OPMO2OHANLHOU NPOEKYUU MHO20Y20IbHUKA.

- Ilpumensats Teopuro st OOOCHOBAaHUS TOCTPOSHUN U
BBIYHCIICHUN. APryMEHTHPOBATH CBOM CYKICHHS O B3aUMHOM
PAacIoyIOKEHUH TPOCTPAHCTBEHHBIX (PUTYP.

MHororpaHHuKu

- OnuceBaTh n XapaKTEPpHU30BaATh Pa3INIHBIC BUbI
MHOTI'OI'PpaHHHUKOB, ICPCUYUCIIATE UX 3JICMCHTLI U CBOICTBA.
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- M3o0paxaTe MHOTOrpaHHMKH U BBINOJHATH MOCTPOCHUS HA
M300paXXeHUSIX U Ha MOJEJIIX MHOTOIPaHHUKOB.

-  DBpluucaate  yMHENHBIE  BJIEMEHTBI W yINIBL B
MIPOCTPAHCTBEHHBIX KOH(PUTypalusix, apryMEHTUPOBaTh CBOU
CYKJICHUS.

- XapakTepuszoBaTb U H300pakaTh CEUEHUS, pa36epmKu
MHO202PAHHUKOS, BBIYACIIATH IIJIOIIAIN TIOBEPXHOCTEN.

- Crpoutp mpocTteifiine cedyeHus: KyOa, MPU3MBbl, THUPAMUIBL.
[TpumeHsTH (PaKTHI U CBEICHUS U3 ITITAHUMETPUH.

- O3HaKOMHUTBCS C BHJAMH CHMMETPUM B MPOCTPAHCTBE,
(GhopMyJIHpPOBATh OIpPEACICHUS U CBOWCTBA. XapaKTepHU30BaTh
CUMMETPUH TEJI BPALEHUSI U MHOTOTPAHHUKOB.

- [IpuMmeHATh CBOMCTBA CUMMETPUU IIPU PELLICHUU 3a]1a4.

- Mcnonb3oBaTh npuoOpeTeHHbIE 3HAHUS ISl HCCIEAOBAHUS U
MOZICJIIMPOBAHUS HECIIOKHBIX 3a7a4.

- HM3o0paxaTb OCHOBHbIE MHOTOTPAHHUKH U  BBIIIOJIHATH
PUCYHKH 110 YCJIOBHUSAM 3a1a4.

Tena 1 MOBEpPXHOCTH BPALLIEHUS

- O3HaKOMMTBCS C BUAAMU TeJ BpallleHus, (OpMyIMpOBaTh UX
OIpEJIEIICHUS U CBOMCTBA.

- ®opMynHpOBaTh TEOPEMBI O CEYEHHUHU LIapa IUIOCKOCTBIO U O
TUIOCKOCTH, KacaTelIbHOMU K cdepe.

- XapakTepu3oBaTb U M300paxkaTh Tejla BpaLICHUs, HX
pa3BEPTKH, CCUCHMUS.

- Pemate 3amauu Ha NOCTPOEHUE CEUYEHUM, HA BBIYMCIICHHE
JUIMH,  pAacCTOSIHUW,  yrioB,  miomaned.  IIpoBoauts
JOKa3aTEJIbHBIE PACCYKICHUS NIPU PELICHUH 3a/1a4.

- IIpuMeHATh CBOMCTBA CUMMETPUM IIPU PELICHUM 3aJa4 Ha
TeJa BPALeHNs, HA KOMOMHAIMIO Tel.

- N300paxaTh OCHOBHBIE KpPYTJIbIE T€NA U BBINOIHIATH PUCYHOK
10 YCJIOBHUIO 33JIa4H.

I/I3MepeHI/I}I B ICOMCTpUHA

- O3HAKOMUTHCS C TIOHATHUSMH TLIOMAAN U 00heMa, aKCHOMaMH
Y CBOMCTBaMH.

- Pemate 3amaun Ha BBIYMCIICHHE TUIOMIAJEH IIOCKHX (QUTYD,
INpPUMEHsISI  COOTBETCTBYomME (GopMynbsl U (akThl U3
TUTAHUMETPUH.

- UMByuuth  TeopemMbl O  BBIYHMCIEHUHM  OOBEMOB
MPOCTPAHCTBEHHBIX TEJ, pelarh 3adadyd Ha MPUMCHCHHE
($hopMyJT BEIYHCIICHUS 00BEMOB.

- UByuntp  dopmynsl  ans  BBIUMCIEHHA — IUIOHIaed
MOBEPXHOCTE  MHOTOTPAHHUKOB WU TeJl  BpalleHHUS.
O3HaKOMUTBCS € METOJOM  BBIUMCJICHHS  IUIOLIAAU
MMOBEPXHOCTHU C(ephl.

- Pemarp 3amaun Ha BBIYMCICHHE IUIOMIAJECH MOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJI.

KoopanHatsl 1 BEKTOpBI

- O3HaKOMMTHCS C IOHATHEM BEKTOPA.

- M3yuuTh nexkapToBy cHCTEMY KOOPAMHAT B IMPOCTPAHCTBE,
CTPOMTh IO 3aJaHHBIM KOOpPAMHAaTaM TOYKU U IUIOCKOCTH,
HaXOJUTh KOOPJIUHATHI TOYEK.

- HaxonuTh ypaBHEHHMS OKpYXKHOCTH, CQephl, IIOCKOCTH.
BbruncnsaTe paccTOSIHUS MKy TOUKAMM.

- M3y4unTh CBOMCTBA BEKTOPHBIX BEJIMYMH, IpaBWJIa
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pa3ioKeHUs] BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MpaBUia
HaxOXKJICHNUs KOOPJMHAT BEKTOpa B IPOCTPAHCTBE, IpaBuia
JNEUCTBUN C BEKTOPAMH, 3aIaHHBIMUA KOOPIUHATAMM.

- IlpumeHATh TEOpHIO MpH PEUICHUHM 3a7ad Ha JEUCTBUA C
BEeKTOpaMH. W3yuuTh CKaJIpHOE IPOU3BEACHHUE BEKTOPOB,
BEKTOPHOE YpaBHEHHE MNPSIMOA U IJIOCKOCTH. IIpuMeHsTh
TEOPUI0 IIPU PELIEHUM 3aJad Ha JEHCTBUSA C BEKTOpPaMHM, Ha
KOOPIMHATHBIA METOJ, Ha NPUMEHEHUE BEKTOPOB IS
BBIYHCJICHUSI BEJINYUH YIJIOB U PACCTOSHUM.

- O3HaKOMHUTBHCS C JOKA3aTeIbCTBAMU TEOPEM CTEPEOMETPUHU O
B3aMMHOM  DAcCIOJIOKEHMM TPSAMBIX UM IUIOCKOCTEH ¢
HCII0JIb30BAHUEM BEKTOPOB.

5. BOSMOKHOCTH UCITOJIb3OBAHUS NTPOTI'PAMMBI B JIPYT'UX
oon
[Iporpamma yd4eOHOW IHUCHUILIMHBI MOYKET OBITh WCIIOJIb30BaHA JPYTHMH
00pa30BaTeIbHBIMH  YUPESIKICHUAMH TMPOGECCHOHATBHOTO W JOTOJHUTEIHHOTO
o0pa3zoBaHus, peau3yIIUMU 00pa30BaTeIbHYIO MPOTPaMMy CPEIHETO (ITOJTHOTO)
oO1rero oOpazoBaHusl.
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