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1. Ilnanupyembie pe3yabTaTbl OCBOEHHUSI Y4eOHOro mnpeamera (0a30Bbli /yriry0JeHHBIH
YPOBEHb)

B pesynpraTe u3ydyeHHs MaTeMaTHKM Ha YypOBHE CpEAHETO oO0mero oOpa3oBaHHs Y
oOyyarorerocst OytyT copMHUPOBaHBI CIIETYIOIME TUYHOCTHBIE PE3YJIbTAThI:

1) rpa)1aHCKOTO BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh ~ TPAXKIAHCKOM TO3MIMHM  OOyYaromerocss Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCUHCKOro OOLIeCTBa, MPEICTABIEHUE O MaTeMAaTHUYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SIBICHUN, TMPOLEAYp TpaKTAaHCKOTO oOIIecTBa
(BBIOOPBI, OMPOCHI W JPYroe), YMEHHE B3aUMOJICHCTBOBATH C COIHAIBHBIMA HHCTHUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMH U HA3HAYCHHEM;

2) MaTpuOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPaKIaHCKON HMIECHTUYHOCTH, YBaKECHHUS K MPOILIOMY U
HACTOSIIEMY POCCHUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILICHHE K JOCTHXKEHUSAM POCCHMCKUX
MaTE€MaTUKOB U POCCUMCKOM MaTeMaTUUE€CKOM IIKOJIbI, HCTIOJIB30BAHUE 3TUX JOCTUKEHUN B IPYTUX
HayKax, TEXHOJIOTHUAX, cepax SIKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSA:

OCO3HAHHWE  JYXOBHBIX  IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, Cc(HOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOI'O IMOBEJIEHHUSA, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JNOCTHKEHUM HayKH M JEsTeNbHOCTbIO YUYEHOT0, OCO3HAaHWE JMYHOIO BKJIAJa B IOCTPOEHHUE
yCTOHYHMBOTO OYIyIIEro;

4) 5CTETUYECKOTO BOCIIUTAHMUS:

3CTETUYECKOE OTHOIICHHE K MHUPY, BKIKOYAs 3CTETUKY MAaTeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pEUIeHUH, PACCYX IACHUH, BOCIPUUMYUBOCTh K MAaTEMAaTUYECKHM AaCIEeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) du3uIecKoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHUS IIPUMEHITh MaTeMaTHYECKUE 3HAHUS B HHTEpecax 3J0POBOT0 U
6e3omacHOro obpasa *KHU3HU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/10pPOBbIO (3/10pOBOE MUTAHUE,
cOanmaHCUPOBAHHBINA PEXXUM 3aHATHI U OTAbIXA, peryisipHas Gpusndeckas akTHBHOCTD), GU3UYECKOE
COBEpLICHCTBOBAHUE IIPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOMN AESITEIbHOCTHIO;

6) Tpy1OBOTO BOCIIUTAHUS:

FOTOBHOCTh K TPY/Jy, OCO3HAHHME LIEHHOCTU TPYAOIIOOMS, HHTEPEC K pa3IudHbIM cdepam
npoecCHOHANBFHON NeATEIbHOCTH, CBS3aHHBIM C MAaTeMAaTUKOW U €€ MPWIOKECHUSIMH, YMEHHE
COBEPINATh OCO3HAHHBIN BBIOOp OyIyIIel Mpodeccuu u pearn30BbIBaTh COOCTBEHHBIC )KIM3HEHHBIC
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaT€MaTH4YeCKOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO Ha
MPOTSDKCHUH BCEW KU3HHM, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTUYECKHX 3a/aad
MaTeMaTUYeCKOW HAIMPaBJIECHHOCTH;

7) SKOJIOTUYECKOTO BOCIIUTAHMUS:

c(OpPMUPOBAHHOCTh  DKOJIOTMYECKON  KyJNbTYypbl, TOHMMAaHHUE BIHUSHUA COLHUAIBHO-
SKOHOMHUYECKUX TIPOLECCOB HAa COCTOSIHME MPUPOJHOW M COLUUAIbHOM Cpenbl, OCO3HAaHUE
r7100aTbHOTO XapakTepa SKOJIOTHUECKUX MPoOJieM, OpUEHTAIMsl Ha MPUMEHEHHE MaTeMaTHUECKUX
3HAaHUU JJIS pelIeHus 3a]a4 B 00JIaCTU OKpY>Karolled cpefbl, IJIaHUPOBAaHUE MTOCTYIIKOB M OLIEHKU
MX BO3MOXKHBIX MOCJIEJICTBUM JIJIS1 OKPY>KAIOILIEH CpeIbl;

8) IEHHOCTH HAYYHOTO TIO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHd U OOIIECTBEHHOU MPAKTUKH, TOHUMAaHUE MAaTEMaTHUYECKOW HAYKH KakK c(ephl YeIOBEUECKOM
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JJI pa3BUTHUSI LIUBWIN3ALUH, OBJIAJICHUE SI3bIKOM
MaTeMaTUKd W MAaTeMaTHYeCKOM KyJIbTYpOM KaK CpEICTBOM TIO3HAHUS MHpA, TOTOBHOCTH
OCYLIECTBIISITh IPOECKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIbHOCTh MHANBUYAJIbHO U B TPYIIIIE.

B pesynpraTe u3ydeHHs MaTeMaTHKM Ha YypPOBHE CpEAHETO oO0mero oOpa3oBaHHs Y
oOyuatomerocsi OyayT copmMupoBaHbl TO3HABaTelbHBIE YHHUBEpCajdbHbIE Y4YeOHBIE NEHCTBUS,
KOMMYHUKATHUBHBIE YHHUBEPCAIbHBIC YUCOHbIE NCHCTBUA, PETYJISTUBHBIE YHUBEPCAIbHBIC YUCOHBIC
NENCTBUSA, COBMECTHAS JIEATEIbHOCTD.
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VY obOyuatomerocsi OyayT c)OpMHUPOBAHBI CIICAYIOIMNE 0a30BbIC JIOTHUSCKHUE JCHCTBHS KakK
YacTh MIO3HABATEIILHBIX YHHUBEPCAIBHBIX YUCOHBIX JCHCTBUI:

BBISIBJSITH W XapaKTepU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEeMATHYECKUX OOBEKTOB,
MOHSATHUH, OTHOIICHUI MEKIY MOHATUSAMH, (OPMYIUPOBATH OMPEICIICHHS TIOHSATHIA, yCTaHABINBAThH
CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIIUU, OCHOBAaHUsS IJII OOOOIIECHUST M CPaBHCHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3a,;

BOCTIPUHUMATh, (OPMYIHPOBATH W MPEOOpPa30BBIBATH CYXKICHHUS: YTBEPIUTCIBLHBIC U
OTpHIIATENIbHBIC, CTUHHYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W TPOTUBOpedHs B (pakTax,
JAHHBIX, HAOJIOJICHHUSIX M YTBEPXKACHUSIX, IPEJIaraTh KPUTEPHUHU ISl BBISIBICHHS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYMNIA;

JIeNiaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKITIOYCHHA, YMO3aKIFOUEHUH 10 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEIIHHO JJOKA3aTeIbCTBA MATEMATHIYECKUX YTBEPKACHUH (TIPSMBIC U OT
MPOTUBHOTO), BBICTPAaWBaTh apPryMEHTAIMIO, TMPUBOJAUTH TPHUMEPHl W  KOHTPIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIC CY>KICHUS U BHIBOJIBL;

BBIOHpaTh CIIOCO0O perieHust yueOHO# 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMPATh HANOOJIEE TTOIXOSIIHNHA ¢ YYETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPHEB).

Y oOyuatomerocss OyayT chOpPMHUPOBAHBI CIIEAYIOINUE 0a30BbIe HUCCIICIOBATEIHCKHC
JICWCTBUS KaK YacTh MO3HABATEIIHLHBIX YHUBEPCAIBHBIX YUCOHBIX JICHCTBHIA:

UCTIOJTb30BaTh BOMPOCH KaK MCCIIEOBATCIILCKHI WHCTPYMEHT IMO3HAHUS, (OPMYITUPOBATH
BOTPOCHI, (UKCUPYIOIIAE TPOTUBOpPEYHE, IMPOOJIeMy, YCTaHABIMBATh WCKOMOE U JIaHHOE,
(GhOopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHUCE,

NPOBOJUTh ~ CAMOCTOSITEIBHO  CIUTAHUPOBAHHBIM  AKCIIEPUMEHT, HUCCICIOBaHHE  II0
YCTaHOBIICHHIO OCOOCHHOCTEH MAaTeMaTHYecKOro OOBEKTa, SBJICHUS, MpoIlecca, BBISIBICHUIO
3aBUCUMOCTEH MEXIy 00BEKTaMHU, SIBICHUSIMH, IPOIIECCAMHU,

CaMOCTOSITEIIEHO (pOPMYITUPOBATHL OOOOIIEHUS U BBIBOJBI IO pe3yJIbTaTaM IMPOBEIEHHOTO
HaOJIFOICHUS, UCCIICIOBAHMS, OICHUBATh JJOCTOBEPHOCTHh TOJYYCHHBIX PE3YJIbTAaTOB, BBHIBOJIOB U
0000IIIEHHNI;

NPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUIATh MPEIIOIOKCHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBUSIX.

VY oOyuaromierocsi OyayT chopMHpOBaHBI yMeHHsI paboTaTh ¢ MH(pOpManueld Kak 4acTh
MO3HABATEJIBHBIX YHUBEPCATHHBIX YICOHBIX JCHCTBHIA:

BBISIBIISATH Ae(PUIUTHI WH(POPMAIIMH, JAaHHBIX, HEOOXOIUMBIX JIJISI OTBETA HA BOIPOC W IS
pEIICHNUS 3a/1a4H;

BBIOMpaTh WMHQPOPMAIMIO W3  HCTOYHHKOB  Pa3iMYHBIX  THUIOB, aHAJIM3UPOBATH,
CUCTEeMATH3HPOBaTh W  HWHTEPIPETHPOBATH WHQPOPMAIIMIO PA3IUYHBIX BHJOB ©  QopMm
NIPEICTAaBIICHHUS;

CTPYKTYypHUPOBATh HHPOPMAITUIO, MTPEICTABIATH €€ B PA3IMYHBIX (OpMax, UILTIOCTPUPOBATH
rpaduIecKu;

OIICHUBATh HAAGKHOCTH WH(GOPMAIIMM 1O  CAMOCTOSITENFHO  C(HOPMYITHPOBAHHBIM
KPUTCPHSIM.

VY olyuaromierocst OyayT copMUPOBaHBI YMEHHS OOIIEHUS KaK 4aCTh KOMMYHHKATHBHBIX
YHHUBEPCAILHBIX YICOHBIX JCHCTBUI:

BOCTIpUHUMATh U (DOPMYITHPOBATH CYXKJEHUS B COOTBETCTBHH C YCIOBUSMHU U IEISIMHU
OOIIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOK TOYKY 3PCHUS B YCTHBIX M IHCHMEHHBIX
TEKCTax, aBaTh MOSICHEHUS TI0 X0y PEIICHHUS 33/1a4¥, KOMMEHTUPOBATh TIOJTYYSHHBIN PE3yJIbTaT,

B XO0JI¢ OOCYXIEHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI, TpOOJIEeMBI,
pemraeMoil 3amauM, BBICKA3bIBATh HJICH, HAICICHHBIC HA TIOWMCK PEIICHHS, COMOCTABISATH CBOU
CYXJICHUSI C CYXJICHUSMH JPYyTUX YYaCTHUKOB JUAIOTa, OOHAPYXHBATh Pa3]IM4UE M CXOJCTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYyIMPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;
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NPEJCTaBIISITh PE3yJIbTaThl PEIICHUs 3aJauM, AKCIEPUMEHTA, HCCIEAOBAaHUSA, IPOEKTa,
CaMOCTOSITENILHO BbIOMPATh (hopMaT BHICTYIUICHHUS ¢ y4ETOM 3ajjad MpPe3eHTallMd U 0COOEHHOCTEH
ayJIUTOPHUH.

VY obyuwaromerocst OynyT cGhOpMHpPOBaHBI YMEHMsS CaMOOpPraHM3allMM Kak 4YacTh
PETyISTHBHBIX YHUBEPCAJIBHBIX YUCOHBIX ICHCTBHIA:

COCTaBJIATh IUIAH, AJITOPUTM pELICHUS 3a/Ja4yM, BBIOUpPATh CIOCOO pELIeHHs C y4ETOM
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATh
BapHaHThI PELICHUH ¢ yu€TOM HOBOM MHpOpMaLuu.

VY oOyuatomierocst OyyT copMHUpOBaHBl YMEHHSI CAMOKOHTPOJISI KaK YacTh PETYISTHBHBIX
YHHMBEpCAJIbHBIX YU€OHbBIX AeHCTBUIL:

BJIa/IETh HaBbIKAMU TO3HABATEIBHOU peiiekcun Kak OCO3HAHMS COBEPIIAEMBIX AEHCTBUM U
MBICIMTENBHBIX MPOLECCOB, UX PE3yJbTAaTOB, BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS
IpolLecca U pe3yJibTaTa pelieHHs] MaTeMaTH4eCcKo! 3a/1auu;

NpeABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThb IPHU pELIEHUH 3a7ayd, BHOCHUTH
KOPPEKTHUBBI B JIESITEIbBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JTaHHBIX, HAaWJEHHBIX OIINOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSAM, OOBSICHATh IPUUUHBI JOCTUKECHHUS
WIA HENOCTHXEHHS pe3ylbTaTOB JEATEIbHOCTH, HAXOAWTh OHIMOKY, [JaBaTh OILCHKY
IPUOOPETEHHOMY OTIBITY.

. Y obyuatromierocs 6yayT copMHUpOBaHbl YMEHUSI COBMECTHOM JESITEIbHOCTH:

NOHUMATh M HCIIONB30BaTh NMPEHMYIIECTBA KOMAaHIHONH M WHIMBUAYAIbHOW paboOTHl mpu
pemieHMM y4yeOHBIX 3ajgad, MPUHUMATh LeJIb COBMECTHOH JeSTelIbHOCTH, IJIAHUPOBATh
OpPraHM3AIMI0 COBMECTHOH pPabOTHI, paclpenemsiTh BUIBI pabOT, JOrOBapUBATHCS, OOCYXKIATh
Ipoliecc U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCyXIeHHs, OOMEH MHEHHH, «MO3TOBbIC
IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh PaOOThI U KOOPAMHUPOBATH CBOU JEHCTBUS C APYTUMHU
YjieHaMH KOMAaH[bl, OIEHHBATh KadeCTBO CBOETO BKJAZa B OOMIMI TPOAYKT IO KPUTEPHUSM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHSL.

[lo yuebHOMy mpenmery "Marematuka" (BKmrouass Kypcsl "AnreOpa ©  Hadaia
MaTematudeckoro ananmsa', "l'eomerpus”, "BepositHocTh m craThcThka") (0a30BBIi YPOBEHB)
TpeOOBaHUS K MPEIMETHBIM pe3yJbTaTaM OCBOEHHUS 0a30BOro Kypca MaTeMaTUKU JOJIKHbI
oTpakaTb: 1) BIaJeHHE METOAAMM JIOKA3aTEIbCTB, AJITOPUTMAMHU pEIIEHUs 3a/lay; yMEHHE
(bopMyIMpOBaTh ONpEAEICHHS, aKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOJIUTH JOKa3aTEJIbHbIE
paccy)XIeHMs B XOJ€ PpELIeHus 3ajad; 2) yMEHUE ONEepUpOBaTh MOHATUAMU: CTENEHb YHUCIA,
JorapumM 4ucia; yMEHHE BBINOJIHATh BBIYMCICHHE 3HAYCHUH M NMPeoOpa3oBaHMs BBIPAKEHHUH CO
CTENEHsIMH U Jorapugmamu, mnpeoOpa3oBaHUs IPOOHO-pallMOHATIBHBIX BbIpaXEHUH; 3) yMeHue
OIEpUPOBATh IOHATHUSAMHU: palMOHAIbHBIE, WPPALMOHAIBHBIE, I10KAa3aTEIbHbIE, CTEICHHBIE,
JorapupMHUECKUe, TPUTOHOMETPUUYECKUE YPaBHEHHS M HEPAaBEHCTBA, UX CUCTEMbI;, 4) yMEHHE
ONEpPUPOBATh MOHATHAMU: (YHKIMS, HenpepbiBHas (QYHKUUS, NPOU3BOAHASA, IEpBOOOpa3Has,
OTIpEICICHHBI MHTETPall; YMEHHE HAXOJUTh IMPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIMNA, UCTIOIB3YS
CIpaBOYHBIE MaTepHajbl; HCCIENOBaTh B MPOCTEUIIMX ciy4asX (YHKIMA HAa MOHOTOHHOCTH,
HaXOJIWUTh HAWOOJBIINE W HaWMEHBIIUE 3HAYCHUS (DYHKIHMA; CTPOUTH TPapUKHd MHOTOUIEHOB C
UCIIOJIb30BaHUEM allapaTa MaTeMaTU4YeCKOro aHalIN3a; MPUMEHSATh NMPOU3BOJHYIO IPU PELICHUU
3aJa4 Ha JABM)KEHUE; pellaTh MPaKTUKO-OPUEHTHUPOBAHHbBIE 33/1a4U HA HauOOJbIINEe U HAMMEHbIIINE
3HA4YEHUs, HA HaXOXKJICHHE IYyTH, CKOPOCTH U YCKOPEHHUs; 5) YMEHHE ONepUpOBaTh MOHATUSAMMU:
paunoHanbHass (QYHKLUMSA, [OKa3aTelbHass (QYHKLUSA, CTeneHHas (yHKIMs, Jorapupmuueckas
GyHKUMSA, TpUTOHOMETpUYecKHe (YHKLUUHM, OOpaTHbe (YHKIMH; YMEHHE CTPOUTh TIpaduKu
M3yYeHHBIX (PYHKIUH, HCHOIB30BaTh I'paMKU MPU W3YYEHUHM NPOLIECCOB U 3aBUCUMOCTEH, MpH
pelieHnH 3ajad M3 APYyrux YydeOHbIX MPEeAMETOB M 3aJad U3 pEaJbHOM KHU3HM; BBIPAXKATh
dbopMynaMu 3aBUCHMOCTH MEXAYy BEIMUMHAMM; 6) yMEHHE pellaTh TEKCTOBbIE 3a7aud pa3HbIX
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TUIOB (B TOM YHCJI€ HAa MPOILEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOMMOCTb TOBAapOB U
YCITyT, HAJIOTH, 3a7a4i U3 00JIaCTH YIpaBJICHUS JIMYHBIMUA U CEMEHHBIMU (DMHAHCAMU); COCTABIISATh
BBIDA)KCHUS, YPAaBHCHMs, HEPABEHCTBA M HUX CHCTEMBI II0 YCIOBHIO 3aJa4yd, MCCIEI0BATh
MOJTyY€HHOE pEeIlleHWEe M OLCHHBAaTh IMPaBAONOJA00HOCTh PEe3yibTAaToOB; 7) YMEHHE OINEepHpOBaTh
MOHATUAMU: CpellHee apudMeTrnueckoe, MeuaHa, HauOoJbIllee U HaMEHbIIIee 3HaUeHUs, pa3max,
JMCIIepcusi, CTaHJApTHOE OTKJIOHEHHE YMCIOBOro Habopa; yMEHHUE M3BJIEKATh, HHTEPIPETUPOBAThH
MH(pOPMaLKIO, MPEICTAaBIECHHYIO B Ta0nIax, Ha JuarpaMMax, rpagukax, OTpakarollylo CBOWCTBa
peabHBIX MPOLECCOB U SIBJICHUMN; MPEACTABIATh MH()OPMAIMIO C MOMOLIbI0 TaOIUIl U AUarpamM;
UCCIIeIOBaTh CTATUCTUYECKHE JIaHHbIE, B TOM YHUCII€ C NMPUMEHEHHEM TIpaUyecKuX METOJ0B U
NEKTPOHHBIX CPEJCTB; &) yMEHHE OINEpPUPOBATH IMOHATHAMU: CIy4yaillHBIH ONBIT M Ciy4aiiHOe
COOBITHE, BEPOATHOCTh CIIy4aifHOT'O COOBITHS; YMEHHUE BBIUUCIIATH BEPOSATHOCTH C UCIIOIb30BaHUEM
rpadMuecKuXx METOJOB; MPHUMEHATh (OPMYJBI CIOKEHHS M YMHOXEHHUS BEPOSTHOCTEH,
KOMOWHATOpHBbIE (aKkThl U (GOPMYINIBI TPU PEHICHWH 3a/1a4; OLCHWBATh BEPOSTHOCTH PEaJbHBIX
COOBITHIA; 3HAKOMCTBO CO CIYYalHBIMH BEJIMYMHAMH; YMEHHE IPUBOIUTH NMPHUMEPHI MPOSBICHUS
3aKOHa OOJIPIIMX YHKCENT B MPUPOAHBIX M OOLIECTBEHHBIX SBICHUSX; 9) yMeHHE ONepHUpOBaTh
MOHATUSAMHM: TOYKA, IMpsMas, IUIOCKOCTb, IMPOCTPAHCTBO, JIBYI'PAHHBIA YIOJI, CKPEIIMBAIOIIUECS
IIpsIMBbIE, TAPAJUICIBHOCTD U MEPIEHIUKYIISIPHOCTD IPAMBIX U IIIOCKOCTEH, YTOJI MEXKIY MPSMBIMH,
Yrol MEXIYy HpsIMOM M IIJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSMH, PAacCTOSHHE OT TOYKH J0
IUIOCKOCTH, PAacCTOSHUE MEXKIy HPSIMBIMH, PAacCTOSIHME MEXAY IUIOCKOCTSMH; YMEHHE
UCMOJb30BaTh INPHU pEIIeHUN 3aJad H3ydyeHHble (GakTbl M TEOpeMbl IUIAaHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKpykawouero mupa; 10) ymeHue onepupoBaTh HOHATHUSIMHU:
MHOT'OTpaHHHMK, CEYEHHE MHOTOTpaHHMKa, KyO, mapajulelenuunen, npusMa, nupamuiaa, Gurypa u
MOBEPXHOCTh BpallleHUs, [IUINHIP, KOHYC, map, cdepa, ceueHus: GUrypbl BpalleHus, IOCKOCTS,
Kacaromascs cdepsl, MUIMHIPA, KOHYCa, IUIOMAJb MOBEPXHOCTH MUPAMUIBI, MPHU3MBI, KOHYCA,
MWIMHApa, TUomans cdepbl, o0beM Kyba, NPSAMOYTOJBHOTO NapailieNienunea, MHpaMuzbl,
IpU3MBL, IWIMHApPA, KOHycCa, LIapa; yMEHHE H300pakaTb MHOTOTPAaHHMKH U IIOBEPXHOCTH
BpALEHUs, UX CEYEHHUs OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB;
YMEHHE paclio3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE; YMEHWE pPAClO3HaBAThb NPABUIbHBIC
MHOIOrpaHHMKH; 11) ymMeHHe onepupoBaTh NOHATHSAMM: IBHKEHHE B IPOCTPAHCTBE, MOAOOHBIE
¢burypsl B INPOCTPAHCTBE; MCIIOJIb30BaTh OTHOLICHHE IUIOMIAAEH IOBEpXHOCTEH M 00BEMOB
noJo0HBIX (UTryp HpHM peuleHuu 3aaay; 12) yMeHHe BBIYUCIATH T€OMETPUYECKHE BEJINUYMHBI
(MHa, yroi, IJIOMIaab, O00beM, IUIONA/Jb IMOBEPXHOCTH), MCIOJb3Ys H3y4YeHHbIE (BOPMYINBI H
MeToAbl; 13) yMeHue onepupoBaTh MOHATUSAMH: IPSIMOYTOJIbHAS CUCTEMA KOOPJMHAT, KOOPIAUHATHI
TOYKH, BEKTOP, KOOPAMHATHl BEKTOpA, CKAISIPHOE NPOU3BEACHUE, YTOJI MEXAY BEKTOPAMH, CymMMa
BEKTOpPOB, IPOU3BEICHHE BEKTOpa HA YHUCIIO; HAXOIUTh C TIOMOIIBI0 M3YYEHHBIX (OpMYT
KOOPJMHATBI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXAYy JIBYMsl Toukamu; 14) yMeHue BbIOMpaTh
MOIXOAAIINA U3yUYeHHBIH METOJ Uil pEeIleHUs 3aJau, paclo3HaBaTh MaTeMaTHYecKue (aKThl U
MaTeMaTHYeCKUe MOJIENIM B TPHPOTHBIX M OOINECTBEHHBIX SIBJICHHSAX, B HCKYCCTBE, yMEHHE
IIPUBOAUTH PUMEPBI MATEMAaTUYECKUX OTKPBITUN POCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAYKHU.
2.CTpyKTYpa U coepxaHue y4eOHOro nmpeamera

2.1. O0beM y4eOHOIr0 nmpeaMeTa U BUAbI y4eOHOH padoThl

Bun yuebHol gesitenpHOCTH Bcero KoJu1-Bo yacosB B
(ak.4.) cemecTpe (aK.4.)
lcemectp | 2 cemecTp
Y4eOHas Harpy3Kka 00y4aromerocs 162 68 92
N3 Hux:




YyeOHble 3aHATHSA (BCET0): 160 68 92

Ypok

Jlexumst 80 34 46

ITpakTuyeckoe 3ansarue (Cemunap) 80 34 46

Jlaboparopnoe /  IlpakThyeckoe  3aHATHE  TIO

MOArpyIIam

Koncynbranuu

CamocTrosiTesibHasi padoTa 2 2

Bun npomexxyTouHOM aTTecTanuu Kontponsn | Kourpons | nudpdepen
ast pabora, | Has IUPOBaHH
muddepenir | padora BIf 3a4eT
HMPOBaHHBIN

3a4€CT




2.2. TemaTn4eckuii IVIaH U COiepP:KaHNe y4eOHOI0 MpeaAMeTa

Bun yueOHoii qesaTeabHoCcTH(AK. 4.)
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Cemectp 1 34 34
Pazgen 1. IloBTOpeHust Kypca MaTeMaTHKH OCHOBHO IIKOJIBI
Tema 1.1.Henu u 3a0auu mamemamuku npu océoenue 2 2
cneyuanvhocmu. Yucna u gpluucnenus.
Coaep:xkanue
1 | Ilenmu u 337290 MaTEMAaTHKA TP OCBOCHHUH CIICIIHATHHOCTH.
2 | ba3oBbic 3HaHWA M yMEHHUS [0 MaTeMaTHKE B
npodecCHOHANBEHON U B TIOBCEHEBHOM JIESITEIILHOCTH.
3 HeﬁCTBHﬂ HaJ TOJIOKUTEIIbHBIMU U OTPULATCIIBHBIMU YHUCJIaMU, C
OOBIKHOBEHHBIMH U JIECITHYHBIMH JPOOSIMH.
4 | JeiicTBUs cO CTENCHIMH, POPMYIIBI COKPAIIEHHOTO YMHOKEHHS
Tema 1.2. IlpoueHTHBIE BbIYUCJICHUS. 2 2
YpaBHeHHUs 1 HEPaBEHCTBA
Coaep:xkanue
1 | [IpocTelie MPOIEHTHI, pa3HbIe CIIOCOOBI WX BBIYMCICHHS.
Pacuersl a1 IPUTOTOBJICHUS pACTBOPOB.
2 | JluneitHble, KBaapaTHEIC, APOOHO-IIMHEHHBIC YPaBHCHUS 1
HEPaBEHCTBA.
Tema 1.3. IlponieHTHBIC BBIYUCICHHS B 2 2
npogeccHOHANBbHBIX 3a/1a4aX
1 | IlpodeccnoHanbHO-OPUESHTHPOBAHHOE COJEPIKAHUE
(comeprkaHue MPUKIATHOTO
MoryJisi) PacdeTsl B XUMHHL.
2 | IpocTeie u cioxxHBIe TPOUEHTH. [IpOIIeHTHBIC BEIYUCICHAS B
podecCHOHANBHBIX 33/1a4aX.
Tema 1.4 Pemenne 3anad. BxoaHoil KOHTpOJIB 2 2
1 | Beiuncnenus u npeobpa3zoBaHusl.
2 | YpaBHEHHsT M HEpaBEHCTBA.
3 | 'eomeTpus Ha IUIOCKOCTH
4 | KonTponpHas pabota
Pa3znen 2. Crenenu u kopuu. CreneHHasi, moka3arejibHast U
Jorapupmuyeckas QyHKIUH
Tema 2.1 CrenenHasi ¢pyHkuusi, ee cBoiicra. IIpeoGpasoBanue 2
BbIPA’KEHUIl ¢ KOPHAMM N-0ii CTeNeHu
1 | IloHATHe KOPHS N-O¥ CTENEHU U3 ACHUCTBUTEIHLHOTO YUCIIA.
DyHKIMH Y= ¥ x ux cpoiictBa u rpaduku. CBOHCTBA KOPHS
n-oil CTENeHU
2 | Ilpeobpa3oBaHne MpPpPalOHATBHBIX BBIPAKECHUH
Tema 2.2 CBolicTBa CTeNleHH ¢ PAHOHAJILHBIM H 2
JeifiCTBUTEJILHBIM TOKA3aTeJIsIMI
1 | [lonatue crTemeHu ¢ palMOHAIBHBIM MoKa3areneM. CTeleHHbIe
(YHKIIMU, WX CBOKMCTBA M rpaduKu
Tema 2.3 PenieHue uppanyoHaJbHbIX YpaBHEHUH 2 2




1

PaBHOCHJIBHOCTh UPPALIMOHAIBHBIX YPABHEHUMN.

2

MeTompl peleHus HppalMoOHATBHBIX YPAaBHCHHH.

Tema 2.4 IlokazaTeqbHasi (pyHKuMsl, ee CBONCTBA.
Iloka3aTeqbHble YPAaBHEHHSI M HEPABEHCTBA

1 | Crenenp ¢ NPOM3BOJBHBIM JIEHCTBUTEIBHBIM I10Ka3aTeNIeM.
OmnpeneneHne MoKa3arelibHOM (YHKIIMH U ee CBOICTBa.
3HAKOMCTBO C NMPUMEHEHHEM IO0Ka3aTelbHOW (DYHKIIMH.

2 | PelieHue moka3aTeNbHBIX YPaBHEHHII METONOM YypaBHHBaHUS
MOKa3aTeseH.

3 | Pemenne moxa3zareNbHBIX ypaBHEHHH METOJOM BBEICHUS
HOBOH TepeMeHHOH, (PYHKIIMOHAIbHO-Tpa(QUIEeCKIM METOIOM.

4 | Pemenue nokasaTeabHbIX HEPABCHCTB

Tema 2.5 Jlorapudm uucja. CpoiicTBa Jorapu¢pMoB.

1

Jlorapudwm gucna.

2

CBoiicTBa JIOrapu(pMOB.

3

Onepauyst JorapupMUPOBaHUS

Tema 2.6 Jlorapupmuyeckasi pyHKIMA, ee CBONCTBA.
Jlorapudgmuyeckne ypaBHeHHsl, HEPaBEHCTBa

1

Jlorapudmudeckas QyHKIHS M ee CBOWMCTBA.

2 | Ilonstue norapudmuueckoro ypaBHeHHs. Onepanns
MOTEHIMPOBAHNUSA. TpH OCHOBHBIX METO/A PEUICHUS
norapu()MHYECKUX YpaBHEHUil: (YHKIMOHAIbHO-rpadUuecKui,
METOJ TOTEHIIMPOBAHNUS, METOJ BBEJCHUS HOBOW IepeMeHHOH

3 | Jlorapudmudeckre HEpaBeHCTBA

Tema 2.7 JlorapudMbl B nmpupoje U TEXHHKE

IMpodeccronanbHO-OpUEHTUPOBAHHOE COAEPKAHUE
(conepkaHue TPHKIIATHOTO MOIYJIS)

[Mpumenenue norapudma. Jlorapupmuueckas cnupaib B
npupoze. Ee MaremaTHuecKue CBOMCTBA

Tema 2.8 Pemienue 3agau. CTeneHHasi, oKa3arejbHass U

JIOT"

apupmuyeckass QyHKUMHU

CremnieHHas, oKaszaTebHas U JJorapupMuieckas (PyHKIHH.
Pemenune ypaBHeHUi

Pazgen 3. OCHOBBI TPMIOHOMETPHUH.
Tpuronomerpuyeckue PyHKUHH

Tema 3.1 Tpuronomerpuyeckne pyHKIUH TPOU3BOJIBHOIO YIJa,
qucJia

Pannannas mepa yrina. [IoBopoT Toukn BOKpYT Hauasia
koopanHaT. OnpeneneHue cuHyca, KOCHHyCa, TaHTeHca U
KOTaHreHca. 3HaKH CHHYCa, KOCHHYyca, TaHT€HCa U
KOTaHI'eHCca 0 YETBEPTSM.

3aBHCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM U
KOTaHI€HCOM OJJHOT'O U TOTO K€ yTIJia

Tema 3.2 OcHOBHBbIC TPHUIOHOMETPHYECKHE TOXKAECTBA

Tpuronomerpuueckne Toxaectsa. [IpeoOpazoBanus
MIPOCTEUIINX TPUTOHOMETPUIECKHX BBIpaxkeHni. CuHycC,
KOCUHYC, TAHT'€HC U KOTAHI'€HC YIJIOB 0L U - O

Tema 3.3 TpuroHomerpuyeckue (pyHKIMH, UX CBOiiCTBAa U

rpa

¢uku

OO6nacTh ompesneneHuss W MHOXECTBO 3HAaYCHHWH
TPUTOHOMETPUYECKNX (yHKIMH. YETHOCTH, HEUETHOCTD,
MIEPUOANYHOCTh TPUTOHOMETPUYECKHUX (PYHKIMIA.

CpoiicTBa 1 rpaduku GYHKIMHA Y = COS X, Y =Sin X,y =tg X,y =
ctg X.

Cikaruve M pacTshKeHHe TpadUKOB TPUTOHOMETPHUECKUAX
¢byukuwmii. [IpeobpaszoBanue rpauKOB TPUTOHOMETPHUYESCKUX
byHKIMH

Tema 3.4 OOpaTHbIe TPUTOHOMeTpHYecKHe (YHKIHMH

OO0parHble TpuronoMmeTpuueckue GpyHkunu. Mx coiictsa n

rpadukm.
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Tema 3.5 TpuronoMerpuyecKue ypaBHeHHsI M HEPABEeHCTBA

VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a,
ctg X = a. PelieHne TPUrOHOMETPUUYECKUX YPAaBHEHHHM OCHOBHBIX
TUMOB: MPOCTEHIINE TPUTOHOMETPUUYECKIE YPaBHEHUS,
CBOJAIIMECS K KBaJPaTHBIM., pEIlacMble pa3lI0oKeHUEM Ha
MHOXXHUTEJIN, OAHOpoAHbIE. [IpocTele TPUroHoOMETpUIECKHE
HEpPaBEHCTBA

Tema 3.6 Pemenue 3aga4. OCHOBbI TPUTOHOMETPHUH.
Tpuronomerpunyeckue GQyHKIMHU

[TpeoOpa3oBaHne TPUTOHOMETPUYECKUX BBIpaXXCHUH. Perrenne
TPUTOHOMETPUYECKHX ypaBHEHHH W HEPaBEHCTB , B TOM YHCIIE
C HCIIOJIb30BaHHEM CBOWCTB (DYHKITMIA

KonrposbHas pabora

IIpome:kyTOUHAsI aTTECTAIMSI: KOHTPOJIbHAsI padoTa

2 cemecTp

46

46

Paznen 4. IpousBoxaHast 1 nepBooOpasHast QyHKIMH

Tema 4.1 Ilonsitne mpousBoaHoii. dopmyJibl M NpaBUIa
auddepeHIMpPoBaHUS

[Mpupamenue aprymenra. [Ipupamenne Gpynkunu. 3agaqn,
MIPUBOAAIINE K OHATHIO MPON3BOAHON. OrmpeneneHme
MIPOM3BOJTHON. AJITOPUTM OTBICKAHHSI TTPOU3BOTHOM.

Dopmysl muddepeHmpoBaHusl.

[MpaBuna quddepenunponanust

Tema 4.2 Tlousitne o HempepbIBHOCTH GyHKUHH. MeTox
HHTEPBAJIOB

[Nonsarue HenpepbiBHON (yHKINH. CBOHCTBA HEPEPHIBHOMN
¢yakunn. CBsI3b MEKAY HETIPEPHIBHOCTHIO 1
mddepeHmpyeMocThio QYHKINH B TOUKE.

AJ'IFOpI/ITM peUICHNA HCPABCHCTB MCTOJAOM MHTCPBAJIOB

Tema 4.3I'eomeTpuyeckmii M (pu3nyeckuii cMbIc] NPOU3BOTHOI

I'eomeTprueckuii CMBICT MPOU3BOMHON (YHKIMHM — YTIIOBOM
KO3 UIHEHT KacaTelabHOH K rpaduky (QyHKOHH B TOUKe.
VYpaBHEHHNE KacaTelbHOH K rpaduKy (QYHKIUH. AJITOPHTM
COCTaBJICHUSI YpaBHEHMsl KacaTelnbHOH K Tpaduky (QyHKINU

y=f(x)

Tema 4.4 MoHoTOHHOCTH (pyHKIMHU. ToukM 3KCTpPeMyM

Bospacranue u yObiBaHME (DYyHKIUH, COOTBETCTBHUE
BO3pacTaHHsl M yObIBaHHS (QYHKIMH 3HAKY IPOM3BOIHOM.
3amaun Ha MakCUMyM M MHHHMYM.

AJ'Il"OpI/ITM HUCCIICOA0OBAaHUA (I)yHKHI/II/I 1 MOCTPOCHUA €€ rpa(bmca C
IIOMOIIIBIO HpOHBBOZ[HOﬁ

Tema 4.5 Hccaenoanue GpyHkumii M nocrpoenve rpagukon

Hccnenosanue GyHKIIMA HA MOHOTOHHOCTD U IIOCTPOCHHUE
rpadukoB

Tema 4.6 HauGoJblee W HaMMeHbIee 3HAYEHUS] QYHKIMH

Haxoxnenne HauOoOnblIero M HauMEHBIIEro 3HaYeHUI
(GyHKIMH, TOCTpOeHHE rpaMKOB C UCTIOIH30BAHUEM aIlapara
MaTeMaTHYECKOro aHaJIu3a

Tema 4.7 HaxoxaeHue onTUMAJIbHOIO pe3yJibTaTa ¢ MOMOIIBIO
NPOM3BOJIHOH B NPAKTHYECKHX 3aa4ax

ITpodeccrnonanbHO-OPUECHTHPOBAHHOE COAEPKAHUE
(conepkaHue TNPHUKIIATHOTO MOIYJIs)

Hanmenniee u HanuboIbIICE 3HAUCHUE (1)yHKIII/II/I

Tema 4.8 IlepBoodpasnasi pynkuuu. IIpaBuia HaxoxKIeHUs!
NepBO0OPAa3HBIX

O3HaKOMIICHHE C IMOHATHUEM HWHTErpaja M NMepBOOOpasHOM s
¢yskmmn y=f(x).

Pemenne 3amaq Ha CBS3b NMEPBOOOPa3HOM M €€ NMPOM3BOAHOM,
BBIYHCIICHHE TIEPBOOOpa3HON At paHHOM (yHKimu. Tabmuna

dbopMyn 1Sl HaXOXK/IeHHs TIepBoOOpa3HbIX. V3yueHune npasuia

BBIYKCIICHHSI IEPBOOOPA3HOI
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Tema 4.9 Ilomaas KpuBoOJUHEHOH Tpanemuu. PopmyJa
HproTona —JleiioHuma

3amaun, MPHUBOAAIINE K MOHITHIO ONpPEICICHHOTO WHTErpaia —
O BBIYMCIICHUU IUIOIAAN KPUBOIMHEWHON Tpaneuuu. [loHstue
onpenenéHHOro wHTerpana. ['eomerprueckuii M (HU3NIeCKUi
CMBICH ompezeneHHoro uHrerpaina. @opmyna HeroToHa —
JleiiOnma.

Perrenue 3ama4 Ha MpUMEHEHUE UHTETPaIa ISl BRIYUCICHUS
(hM3HYECKUX BEJIMIUH M TJIOMIaAeH

Tema 4.10 Pemenne 3agau. Ilponssognas u neppoodpasHas
dynkumnu.

®dopmyiel 1 paBuiia auddepennposanus. Mccnenopanue
(byHKIMH ¢ TOMOIIBIO IPon3BoAHOM. Hanbomnbinee u
HauMeHblIee 3HaueHus GyHKUUH. Berauciienue nepsooOpasHoii.
[Tpumenenne nepBoodpazHoi

Pazgen S. DnemMeHTBI TeOPUH BEPOATHOCTEHl M MaTeMaTH4eCKOMH
CTATHCTHKH.

Tema 5.1 CoObiTHE, BePOSATHOCTH cOObITHS. Cll0:KeHUue U
YMHOKeHHEe BepOsITHOCTEI.

CoBMecCTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0
BEPOSATHOCTH CYMMBI COOBITHIA.

VYciioBHas BEpOSTHOCTh. 3aBHCHMBIC M HE3aBHCHMBIC
coObITHsi. TeopeMbl 0 BEPOSTHOCTH IPOU3BEICHISI COOBITHI

Tema 5.2 BeposTHOCTH B mpodiecCHOHATBHBIX 3a1a4axX

[MpodeccronanbHO-OpUESHTUPOBAHHOE CO/IEPIKAHUE
(conepkaHue MPUKIIATHOTO MOIYJIs

OTHOCHUTEIbHAST YaCTOTa COOBITHSA, CBOMCTBO €€
ycroitunBocTd. CTaTHCTUYECKOE OIPEICICHUE BEPOSITHOCTH.
OrieHKa BEpOSITHOCTH COOBITHS

Tema 5.3 /luckperHas ciy4yaiiHasi BeJIMYHHA, 3AKOH ee
pacnpegejieHus

Bunsl cnygaifaeix BenmduH. OmpeneneHne IUCKPETHOM
CIy4aifHOH BETMYMHBL. 3aKOH pacCIpeieleHUsl TUCKPETHON
crydyaiiHOW Benu4uHbl. Ee 4mclioBBIE XapaKTEpPUCTUKHU

Tema 5.4 3agauy MaTeMAaTHYECKOH CTATHCTHKH.

[epBuuHas 00paboTKa CTAaTUCTUYECKHX HaHHBIX. UNCIIOBBIE
XapaKTEepUCTUKU (cpeiHee apupMeTHIeCcKoe, MenaHa, pa3max,
qctiepens). Pabota ¢ Tabnunamu, rpadukamu, JruarpaMMamMu

Tema 5.5 DiieMeHTHI TeOPUHU BepPOSITHOCTEH M MaTeMaTH4YecKOii
CTATHCTHKHU

Bunsl coObiTnii, BeposATHOCTh cOOBITHIA. CIOXKEeHHE U
YMHOXKEHUE BepOsSTHOCTEH. [IuckpeTHas ciiydyaiiHas BeIU4YMHA,
3aKOH €€ paclpeleNicHus. 3aJadyd MaTeMaTHYeCKOM
CTATHCTHKHU.

Paznen 6. IIpsiMble U muIockocTH B pocTpaHcTBe. KoopauHater n
BEKTOPbI B NPOCTPAaHCTRBE.

Tema 6.1. OcHOBHbIE OHATHA cTepeoMeTpuu. PacmosioxkeHue
NPSAMBIX U INIOCKOCTEH

[penmer crepeomerpru. OCHOBHEIC TOHATHS (TOYKA, MPsIMas,
IJIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI
crepeoMeTpun. Ilepecekaromuecs, napanienpHble U
CKPEIUBAIOIINECS TpPAMBIE. YTOI MEXAY NPSIMBIMH B
npoctpancTBe. [leprneHaukynsapHocTs npsAMBIX. OCHOBHBIE
MIPOCTPAHCTBEHHBIE (PHUTYPHI

Tema 6.2. [lapa/uleIbHOCTb NPSIMBIX, NMPSAMOH U IUIOCKOCTH,
TJIOCKOCTEIH.

ITapannensHele npsMas U ockocTs. Onpenenenue. [IpusHak.
CgoiictBa. [Tapamnensabie miockoct. Onpenenenue. [Ipu3nak.
CsaoiictBa. Terpasap u ero snemenTsl. [lapayurenenunen u ero
aneMeHTHl. CBOWMCTBA MPOTUBOIIONIOKHBIX TpaHed H
JuaroHanei mapasuienenumnena. [loctpoeHrne OCHOBHBIX
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| CEeUeHUM

Tema 6.3. IlepneHauKy/JSIPHOCTD NPSAMBIX, NPSAMON M IJIOCKOCTH,
ILIOCKOCTEi

HepHeHZ[I/IKy.HSIpHI)IG npsAMbIC. HapannenLHLIe IpsAMbIC,
NEPOCHAUKYJIIAPHBIC K IJIOCKOCTH. HpI/I3HaK
NEPHOCHAUKYJIAPHOCTU HpHMOﬁ " IJIIOCKOCTU

Tema 6.4. IlepnenauxyJsip u HakJoHHas. Teopema o Tpex
nepneHIuKyJIsipax

[lepnennukynsp U HakioHHas. Teopema o Tpex
HNEePHeHANKYIApax. YTOJI MEeXIy MPsIMOH U INIOCKOCTBIO. YTOI
MeXy INIOCKOCTsAMHU. [lepnenuKyspHble INIOCKOCTH.
Paccrosinusl B IpOCTpaHCTBE

Tema 6.5. KoopanHaThl M BeKTOpPHI B IPOCTPAHCTBE

JlexapToBBI KOOPAMHATHI B MPOCTpaHCTBE. BEeKTOPEI B
npoctpadcTe. Clo)keHHe W BBIYUTAaHUE BEKTOPOB. Y MHOXKEHHE
BeKTOpa Ha yncio. CKalsipHOE MPOU3BEIEHNE BEKTOPOB.
[Tpocreiimme 3a1aud B KOOPAMHATAX

Tema 6.6. HpﬂMBle U IVIOCKOCTH B INPAKTHYECCKHUX 3aJavax

[TpodeccronanbHO-OpUEHTUPOBAHHOE COAEPIKaHKE (COCpIKaHNE
TIPUKJIATHOTO MOJTYJIsT)

B3anMHOe pacmonokeHHe TPSAMBIX B IPOCTPAHCTBE.
[MapannensHOCTh NPSIMOM U IIIOCKOCTH, NMapauIeNbHOCTh
IUTOCKOCTEH, MEepIEeHIUKYIPHOCTE IDIOCKOcTel. Pacnonoxenue
NPSMBIX M IIJIOCKOCTEH B OKpy’KaromeMm Mupe (IpHpoe,
apXHUTEKType, TEXHHKE). Pellienne mpakTHKO-OpUEeHTHPOBAHHBIX
3a1au

Tema 6.7 Pemenue 3agau. IIpsiMble M MJIOCKOCTH, KOOPAUHATHI
H_BEKTOPbI B MPOCTPAHCTBE

PacnonoxeHne HpsMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.
IleprieHAMKYIAPHOCT U MAPaUIENBHOCTD NPSIMBIX U
miockocTell. JlekapToBbl KOOPAUHATEI B IPOCTPAHCTBE. BekTopsl
B mpoctpaHcTBe. Cllo)KeHHe U BHIYUTAaHHE BEKTOPOB. Y MHOJKEHHE
BekTopa Ha yucno. KoopauHatel BekTopa

KonTpoasHas padora

Pa3znen 7. MHOrOrpaHHUKHN M TeJja BpallleHUsl

Tema 7.1 IIpuzma, napanienenunen, Ky0, tMpaMuaa U UX
ceYeHHUs!

[Ipusma (HakJIOHHAS, TpsAMasi, TMPABWIbHAs) M €€ AIIEMEHTHI.
[Mapannenenunesn. CBoHCTBa MPAMOYTOIBHOTO
napawenenunena. Ky6. [Mupamuna u e€ >IeMeHTHI
IIpaBusibHas TUpamMuaa

Tema 7.2 TlpaBHJIbHBIC MHOTOTPAHHUKH B 'KU3HHU

[Tnomans moBepXxHOCTH MHOTOrpaHHUKOB. [Ipocreiinme
KOMOHMHAIMM MHOTOTPAaHHUKOB. BbIYHCIIEHHE 371eMEHTOB
MPOCTPAHCTBEHHBIX (Guryp (péopa, AMAroHaNM, yTIIbl).
[TpaBriIEHBIE MHOTOTPAHHUKH

Tema 7.3 Huaunap, KoHycC, miap u HX
cevyeHHs!

IMpodeccroHanbHO-OPUSHTHPOBAHHOE CO/IEPIKAHUE
(comeprxkaHue MPUKIATHOTO MOIYJIS)

umuanap, konyc, cdepa u map. OCHOBHBIE CBOWCTBA NPSMOT0
KpPYTOBOT'O LIMJIMHIPA, IPSIMOTO KPYrOBOTO KOHYCA.
N3o0pakenue Ten BpalleHHs Ha IIOocKocTH. [IpeacraBienue
00 yceuéHHOM KoHyce. CeueHns KoHyca (HapauiesbHOE
OCHOBaHHMIO U ITPOXOISIIEE YePe3 BEPIIUHY ), CEUSHHS [IMITHMHAPA
(mapaiesabHO U MEPIeHIUKYIISIPHO OCH), CEYEHHSX LIapa.
Pa3BépTka LUIMHApa U KOHYC

Tema 7.4 O0beMbl U IUIOIIAJIU MOBEPXHOCTEN TeJl

O0beM npsiMoyrosibHOTO napaiesienunena. Oobem Kyoda.
O0BeMBI IPAMOI TIPU3MBI U ITHHIAPA. OOBEMBI MHPAMUIBI 1
koHyca. O0beM miapa.
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Tema 7.5 Ilpumepsl cummeTpuii B npodeccuu 2 2
[IpodeccrnoHambHO-OPHEHTHPOBAHHOE COACPIKAHUE
(comepkaHue TPUKIATHOTO MOIYJIS)

[oHsTHE 0 CUMMETPHUH B IPOCTPAHCTBE (LIEHTPANIbHAS, OCEBas,
3epkaibHas). O000IICHHE MPEICTABICHUN O MPaBHILHBIX
MHOTOrpaHHUKaxX (TeTpasdzp, KyO, OKTa’ap, AojAeKa’p,
nkocasap).JIpumMepsl cUMMETpHil B mpodeccun

Tema 5.6 Peuienue 3agay. MHOTOrpaHHUKH M TeJjia BpallleHUs 2
OOBeMBI U IUIONIAU TOBEPXHOCTH MHOTOTPAHHHUKOB U TEJ
BpaIcHHS
Konrponbnas pabora. 2
IIpoMeskyTOoUHas aTTecTalMs: 3a4eT ¢ OLeHKOM
Bcero les |92 | |

3. KoHTpOJIb M OLCHKA pe3y/IbTAaTOB OCBOCHHUSI Y1e0HOI0 IpeaMeTa

Texkymmii  KOHTPOJIb  YCHEBAaE€MOCTM W NIPOMEXKYTOUHAss  arrecTauus  oOydyaromuxcs
OCYIIECTBIISIIOTCS ¢ MPUMEHEHUEM OLIEHOYHBIX MAaTEepPHAaJIOB MO Y4eOHOMY IpeaMeTy (TPHIIOKEeHUEe
Ne 1 - Ne 2paGoueil mporpamme y4eOHOTO MpeaMeTa), BKIIOYAIOUINX OTKPBITYIO (IOCTYMHYIO K
OMyOJIMKOBAaHUIO) U 3aKPHITYIO (HE pa3MeaeMyto B CBOOOIHOM JIOCTYIIE) YacTH.

4. YcaoBus peanu3anuu y4eOHOro npeamera

4.1. YueOHOo-MeTOAM4YecKOe M HHGOPMALIMOHHOE 0O0ecriedyeHUue peau3aluu y4eO0HOro
npeaMera

4.1.1. OcHoBHAas1 JIUTEpaTypa:

Crucok OCHOBHOM JINTEPATYPhI

HanasH, A. A. Matemaruka : yueOHuk / A.A. Jlagasn. — 3-e u3f., ucop. u A0m. —

Mockga : UHOPA-M, 2023. — 544 c. — (Cpennee npodeccroHanbsHoe 00pazoBaHue). -TeKcT :
anekTpoHHbId. - URL:https://znanium.ru/read?id=418454 (nara obpamenus: 1.06.2024). — Pexum
noctyna: o noanucke Troml'Y.

4.1.2. lonoJHUTeILHAA JTUTEPATYpA:

CrCcoK JTOTOTHUTEIIBHOMN JINTEPATYPhI

Hanasa, A. A. COopHUK 3a/1a4 110 MaTemMaTuke: YueOHoe nmocooue/[lanasu A. A., 3-e uzn. -
Mocksa : ®opym, UHOPA-M Wznarensckuit Jom, 2021. - 352 c.: -(Ilpodeccuonansuoe
oOpazoBanme). - Tekct : anexktpoHHbld. - URL:https://znanium.ru/catalog/document?1d=398658
(mara obpamenus: 1.06.2024). — Pexumpaocrtyna: o noanucke Trom[Y

4.1.3. CoBpeMeHHbIe NpodecCHOHATBHBbIE 0a3bl TAHHBIX M MH(OPMAIMOHHBIE CNPABOYHbIE
CHCTEMBI:

. 3HaHuyM - https://new.znanium.com/

.Jlanb -  https://e.lanbook.com/

. IPR Books - http://www.iprbookshop.ru/

. Elibrary -  https://www.elibrary.ru/

. HartmonanweHas snexrponnas oubnmoreka (HOB) -  https://rusneb.ru/

. MexxBy30BcKas anekTpoHHas oubnroreka (MOB) - https://icdlib.nspu.ru/

."UBUC" (bl mepuoanueckux u3ganuii) - https://dlib.eastview.com/browse

. DnekTponHas 6ubimoteka Tromry -  https://library.utmn.ru/

01 N L W=

4.2. JIuueH3MoHHOe U CBOOOIHO pacIpoCcCTpaHsieMoe MPOrpaMMHoe odecrieueHue, B TOM YK cJie
0Te4eCTBEHHOT0 MPOU3BOACTBA
LibreOffice, mnardopmsl: SAugexc. Meccenmkep, Anaexc. Tenemocrt.
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4.3. MaTepua/IbHO-TeXHUYeCKoOe ofecriedeHHe pean3alui y4eOHOro npeamera:
MynbpTuMeaniiHas ydyeOHasi ayIuTOpus JJIsi TPOBENEHUs 3aHATUH JICKIIMOHHOTO THIIA OCHAIIEHA
CIIEYIOIMMH TEXHUYECKUMH CpeCcTBaMU O0yueHHUs U o0opynoBaHueM: ydyeOHas meOenb, JocKa
ayJUTOpHAsl, MYJbTUMEINHHOE TPOCKIIMOHHOE M aKyCTHYECKOe 00OpyHOBaHHE, MEPCOHATHHBIN
KOMITBIOTED.

MyneTiMenuiiHas ydeOHas ayTuTOpHs JJIsl NPOBEJCHUS 3aHATUH CEMHHApPCKOTO THIIA OCHAIIEHA
CIIETYIONMMU TEXHHYECKHUMHU CPEACTBAMH OOydeHHsS M 00opynoBaHHEM: ydeOHas meOelnb, JocKa
ayAUTOpHAsi, MyJbTHMEIUIHOE IMPOCKIIMOHHOE M aKyCTH4eckoe O0OpyIOBaHHE, MEPCOHATbHBIN
KOMIIBIOTED.
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[Ipunoxenne Nel x paboueit
nporpamme y4eGHOro npeamera

OLHEHOYHBIE MATEPHUAJIBI 11O YYHEBHOMY INPEJAMETY
Haumenoeanue yueonozo npeomema
OTkpbITas 4acTh

1. CucremMa ouneHUBaHHUA

OneHka «OTJIMYHO» CTaBUThCSA Tpu BbModHeHHH 91% 3agaHMii, OICHKA «XOPOILIO» MpH
BhITIOJTHEHUH 76% - 90% 3amaHuii, OlIEHKa « YAOBIETBOPUTEIBHON-61- 75% 3amanmii.

2. IIacopT OLIECHOYHBIX MAaTEPHAJIOB

Tembl yueOHOTO TpeMeTa OruieHOUYHBIE Kon u hopmynuposka Kpurepun
MaTepuabl KOHTPOJIUPYEMOI OLICHUBAHMUS
(6U0bl U KOUYLECMBO) KOMITCTCHIINH
Tekylmmii KOHTPOJIb YCIEBAEMOCTH
P1.T1.1 TBopueckas paboTa OK1-OK7 IIpoueHT npaBUIBHO
BBITIOJTHEHHBIX
P1.T1.2 ITpaktuyeckas padora | OK1-OK7 3a/laHui
P1.T1.3 TBopueckas paboTa OK1-OK7
P1.T1.4 Kontponbnas padora | OK1-OK7
P2.T2.1-T2.3 CamocrosiTenbHas OK1-OK7
pabota
P2.T2.4-T2.8 ITpakTnueckas pabora | OK1-OK7
P3.T3.1-T3.6 Otsetsl Ha Bonpockl | OK1-OK7

HpOMC)Ky'TOLIHaSI aTTeCTanus 06yqaro1111/1xc51: KOHTPOJIbHAaA pa60Ta

KOHTpoJsibHast pabota | OK1-OK7 [IpouieHT npaBMIIBHO
8 BapuaHTOB BBITTOJIHEHHBIX
3aJaHui

P4.T4.1-T4.2 CamocrosiTenbHast OK1-OK7 IIpouieHT npaBUIBHO

pabora. BBITIOJTHEHHBIX
P4.T4.4-T4.9 [Tpaktuueckas padora | OK1-OK7 3aIaHUI
P5.T5.1-T5.5 ITpaktnueckas pabora | OK1-OK7
P6.T6.1-T6.7 Otsetsl Ha Bonpochl | OK1-OK7

Marematuueckuit

JMKTaHT
P7.T7.1-T7.6 Ortsetsl Ha Bonpockl | OK1-OK7

MaremaTuueckui

JTUKTAHT

Tect

HpOMemyTquaﬁ aTTeCTanus O6y‘-IaIOIJ_II/IXCSIZ 3a4eT C OLICHKOM

Tect 5 BapuaHTOB.

[IpoueHT npaBUIBLHO
BBITIOJTHEHHBIX
3aJaHul

3. Tunosbie OLCHOYHBIC MaTEepHUaJbI
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TBopueckas padora: pazpaboTka npe3eHTaMi Ha TemMy: «MaTtemaruka B mpodeccuu
JlabGopaHT 10 KOHTPOJIIO Ka4ecTBa ChIPbsl, PEAKTUBOB, IPOMEKYTOUHBIX ITPOTYKTOB, TOTOBOM
MpoaAYKIHHU, OTXOA0B ITPOU3BOACTBA

TBopueckas padoTa: pacueTbl B XUMHUYECKUX peakuusax. [IpolieHTsl mpy U3roToBIeHNE
pPacTBOPOB U CMECEH.

IIpakTHyeckas padora.

1.Ompenenute cymMMy yIladeHHOTO Hanora, paBHoro 13%, ecnu cymma 3apa6otka 45 000 p.

2. CKOJIBKO TIPOLIEHTOB OT 2 M COCTaBJISIOT 8§ MM?

3. Ha cxonbKo IpOIeHTOB M3MEHUIIACh BEIMYMHA, €CIIM OHa yBennuuiach B 11,4 paza? Beibepute
BEPHBIN OTBET.

4. Boipazute 350,8% uucnom. BeiOepute BepHBIi OTBET.

5. CHagasa ObLJI0 BhITUIAYeHO 75% cymMel 3aiiMa, 3aTeM 25% oT octaTka. CKOJIBKO OCTAIOCHh
BBIIUIATUTh, €CJIM CymMMa 3aiiMa coctasisizia 100 000 p.?

6. UTo Takoe MpOLEHTHOE OTHOIIIEHUE ABYX uncen? YTo noka3plBaeT OTHOIICHHUE ABYX YHUCEN?

7. Cmema 30-mipolieHTHBIN U 60-TIPOLIEHTHBINH PAaCTBOPHI KUCIOTHI U 100aBUB 10 KT YMCTON BOIBI,
MOJTy4nJIM 36-TIPOLIEHTHBIN pacTBOp KucioThl. Eciiu 061 BMecTo 10 kT Bojbl 1o0aBuau 10 kr 50-
MIPOLIEHTHOT'O PacTBOpa TOM K€ KUCIOTHI, TO MOTYYHIN Obl 4 1-IPOIIEHTHBII pacTBOP KUCIOTHI.
CxoJbko KH1orpaMmoB 30-TpOIIEHTHOTO PacTBOPa MCIOIB30BAH /IS MTOTYyUYEHUs: cMecu?

8. CMmerany HEKOTOpoe KOIMYeCTBO 1 1-pOIeHTHOTO pacTBOpa HEKOTOPOTO BEIIECTBA C TAKUM Ke
KOJIMYECTBOM 2 1 -IIPOLIEHTHOTO pacTBOpa 3TOro BemiecTBa. CKOJIbKO MPOLIEHTOB COCTABISAET
KOHIIEHTpALMs TOMyYUBIIETrocs pactBopa’?

9. Nmerotcs ABa cocyna, cogepxaiue 12 kr u 8 Kr pacTBOpa KUCIIOTHI Pa3IMuyHON KOHLEHTPALIUH.
Ecnu ux cnuth BMecTe, TO MOy4YUM PacTBOP, coaepkaiuii 65% kuciotel. Eciu ke cuTh paBHbIE
Macchl TUX PACTBOPOB, TO MOJIyYEHHBIN pacTBOp OyaeT coaepxkarb 60% kucaoTsl. CKONbKO
MIPOLIEHTOB KUCIIOTHI COJEPKUTCS BO BTOPOM pacTBope?

Bonpochl mMoAroTOBKH K YCTHOMY OIIPOCY M KOHTPOJIbHBIM padoram:

1 cemectp
1. [IpocTbie MpOLIEHTHI, pa3IMYHbBIE CIOCOOBI X
BBIYHCIICHUS.

PacueTs! 1151 IpUrOoTOBIIEHUS PACTBOPOB.

Pemennie TUHEHHBIX, KBaJIPATHBIX YPABHEHHIA.

IToHsATHA KOpHS N-OM CTENEHU, CBOMCTBA KOPHS

[TonsTHE cTEnEeHN ¢ paloHATBHBIM MTOKa3aTeNIeM, AeUCTBUS CO CTETICHIMHU.
[Toka3zaTtenpHOE ypaBHEHUE, X BUIBI U CIIOCOOBI UX PELICHHUS.
Onpenenenue norapudma.

CaoiicTBa Jorapugma.

0. Panuannas mepa yria.

10. Omnpenenenne cuHyca, KOCUHYCa, TAHT€HCAa U KOTaHT€HCa.

1. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

12. [TpeobpazoBanue rpadukoB QyHKITHH.

2 cemecTp.

e A i

[TpaBuna nquddepeHurpoBaHus.

dopmynbl guddepeHIupOBaHUS.

[TepBooOpasnas, Tabauma nepBooOpasHbIX.

MakcumMyM 1 MEHUMYM (QyHKIHH.

B3anmMHoe pacronoxeHne NpsMbIX B IIPOCTPAHCTBE.

B3aumHoe pacnosnoxeHue mI0CKOCTEH.

OnpezneneHre NpyU3Mbl, apajliesIenue 1a, MPsIMOYTOJIBHOTO MapauieNenumnesaa, Kyoa,
NHpPaMUIbL.

Nk wh =
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10.

11.
12.

13.
14.

15
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20.
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[IpaBunbHBIE MHOTOTPAHHUKH U HX CBSI3b C XUMUEH.
Omnpenenenue NUIMHIPA, KOHYca, chepbl U mapa.

. ®opMyJibl 00bEMOB MHOTOTPAaHHUKOB U TEJ BPAILICHHUS.

Mpo6Hbiit BapMaHT 3K3aMeHaLMOHHOrO TecTa.

5x
Haiigure obnacts onpenenenus GpyHkuuu:y = 92
—X

. T
IlepeBenure U3 paguaHHON MEpHI B TpajlyCHYyI0:— ~
PewmnTs ypaBHenue: x°=1024

1 1
Hainure 3Ha4eHUE BBIPAKCHUA! 162,164 = 16

ENIE

Pemmre ypaBHenue:5° "' =125
Boruucinte: 5% 1%

7
Brruucnurs:log,7 —log, 6

Beryncnurs npou3BoIHY0:5 X+4x+2
Onpenenuts hopMyiy O KOTOPOH pelaeTcs 3aayda: B Kiacce U3y4aroT IATh IPeIMETOB
€CTECTBEHHO- MaTeMaTH4eCcKoro nukia. CKOJIbKUMH CI0CO0aMU MOYKHO COCTABHUTh
pacrucaHue Ha MATHUILY, €CJIM B 3TOT J€Hb JJOJDKHBI OBITh TP YPOKa U3 TPEX pa3HbIX
IIPEIMETOB 3TOT0 LUKIA?
BmecTo MHOroTO4Ms BCTaBUTH CIIOBA: ... - 3TO MHOT'OIPAHHUK, OJIHA U3 I'PaHEN KOTOPOIO
(ocHOBaHME) NPOU3BOJILHBIN MHOTOYTOJIBHUK, @ OCTAJIbHbBIE TPAHU TPEYTOJIbHUKH.
Haiitu 00beM mpsiMOyTroJIbHOTO Mapauienenumnesaa, eciu a=2,b=10,h=5
Halinure xoopauHaThel BeKkTOpa AB, €Ciiv KOOPAUHATHI €ro KOHIIOB
Al1,-2,-1|,Bl4,-2,1
2
1—cos”x
YIpOoCTUTh BBIpAXKEHHE: — 5
sin”x
IlepeBenute U3 rpagycHOI Mepsl B paananHyto: 40

. BLI‘II/ICJII/ITLZ\S/TA-S
16.
17.
18.

Haiinure o6nacts onpenenenns GyHkuu: y=142 x— 16
Pemmre HepaBeHCTBO:2* < 64

8
Berancnuts:logg 5
2

2
Borancnuts HHTerpan:f 3x"dx
1
BeraucnuTh mpou3BOAHYIO:SIN 5 X

. Beraucnuts HHTerpan:f 5dx
22.
23.

24.
25.
26.
27.

Pemnts ypaBaenue log,, (xz— 7 ) =log,;6 x

PemnTs ypaBHenue 5°* ' =0,2
BBIUHCIHT SiNl - COS = — 1g

3 6 4
Jommcats popmyiry 2cos4 x-sindx=....

1 1 = al /5
Haiitn 3HaueHust BbIpaXKeHUs 410 E _(\/ 12—48 ) V3

B cocyn, copeprxammii 7 aMTpOB 26-NPOLIEHTHOTO BOAHOTO pacTBOPA BEIIECTBa, J0OaBUIN
6 1uTpoB BoJIbl. CKOJIBKO MPOLIEHTOB COCTABIISAET KOHLIEHTPALIHS 1Oy YUBIIETOCS
pactBopa?
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28. Cwmemanu 4 nutpa 35-npoIEHTHOTO pacTBopa BelecTsa ¢ 11 auTpamMu S-mpoieHTHOTO
pacTBopa 3TOro *xe BeniecTBa. CKOJIBKO MPOIIEHTOB COCTABIISICT KOHIIEHTPAIIHS
MOJIYYUBIIETOCS pacTBOpa?
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[Tpunoxxenne Ne 2 k paboueit
porpaMMme yuyeOHoro npeamera

OLHEHOYHBIE MATEPHUAJIBI 11O YYHEBHOMY INPEJAMETY
Haumenoeanue yueonozo npeomema
3akpbiTasi 4acTh

3axkpvimas uacme OYEHOYHLIX MAMEPUATIO8 COOEPHCUM NOJIHble KOMHIIEKMbl 8CeX OYEHOUHbIX
cpedcme meKyuwjeeo KOHMpONs YCNe8aeMOCmuU U NPOMENCYMOYHOU ammecmayuu, YKA3aHHbIX
8 maoauye OMKpuIMou 4acmu.

I1pu nanpasnenuu PII yuebnoeo npeomema na coenacosanue ¢ CI/] 3akpbimas 4acmov oYeHoUHbIX
Mamepuanog 00HCHA OblMb NPUKPENIeHd 6 KAPMOUKY NpoeKma 6 6ude OmoeibHo2o aiina
8 gopmame pdf. 3akpvimas uyacmev OYEHOUHBIX MAMEPUANIO8 He pasmewaemcs 6 c80000HOM
docmyne Ha oguyuanrbHom catime Ynusepcumema / gpunuana.
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