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1. IOACHUTEJIBHAA 3AIITMCKA

[Tporpamma yuebHoOro npeamera «MatemaTrka» pa3padoTaHa Ha OCHOBE:

- (emepaIbHOTO TOCYIApPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CpeIHEero
obmero oopazoBanus (nanee — PI'OC COO);

- TNPUMEPHON OCHOBHOW 00pa30BaTENbHON MPOrpaMMBI  CPEAHETO  OOIIEro
obpazoBanus (nanee — [IOOIT COO);

- (enepaJbHOrO0 TrOCYJIapCTBEHHOTO O00pa30BaTENbHOIO CTaHAApTa CPEIHEro
npodeccuoHanbHoro obpazoBanus (mamee — DI'OC CIIO) 18.02.12 TexuHosorus
AHAIMTUYECKOTO0 KOHTPOJISI XUMUYECKUX COETMHEHMUI;

- IpUMEpPHOHN pabouel mporpaMMbl 00IIe00pa30BaTENBHON YUeOHON TUCIUTIITMHBI
«Marematuka» 1O €CTECTBEHHOHAyyHOMY TMpodmwio (s  1npodeccuoHaTIbHBIX
o0Opa3oBaTeIbHBIX OpraHU3aINi);

- ydyeObHOro miana 1o cnenuaibHocTH 18.02.12 TexHOJOTHS aHATUTHYECKOTO
KOHTPOJISI XUMUYECKUX COCTMHEHU;

- paboueit mporpaMmbl BocniuTanus no crnernuanbHoctu 18.02.09 IlepepaboTka
He(TH U Taza.

[Iporpamma yuyebHoro npenmera «Maremarnka» pa3padOTaHa B COOTBETCTBUU C
Konuenuueidr  mpenogaBaHuss — O0IMIEOOpa3oBaTENbHBIX ~ JUCHUIUIMH € Y4ETOM
npo(ecCUOHaNbHON  HANMPABIEHHOCTH  MPOTrpaMM  CPEIHEro  Mpo(ecCHOHATBLHOTO
oOpa3oBaHUs, pealn3yeMblX Ha 0a3e OCHOBHOrO 00IIero oOpa3oBaHMs, yTBEPKIECHHON
pacnopsbkeHrnem MunHucteperBa npocseiienus: Poccuiickoin @enepannn ot 30.04.2021 Ne
P-98, nHa ocHoBanuu mnuchMma JlemapramMeHTa TOCyAapCTBEHHOW MOJMTHKU B cdepe
cpenHero mpodeccHOHaNbHOTO  00pa3oBaHUs U NPOPECCHOHAIBHOIO  OOy4YEeHHS
MunucrtepcrBa npocpenieHus Poccuiickoit @eaepannu ot 30.08.2021 Ne 05-1136 «O
HaIlpaBJICHUU METOAUK MPEIOJAaBAHUS.

Copepxxanue pabodeil mporpaMMbl Mo mpeaMmeTy «MaTtemaTuka» pa3paboTaHO Ha
OCHOBE:

- cuHXpoHU3anuu oOpazoBaTenbHbIX pe3yiabTaToB GI'OC COO (ITUYHOCTHBIX,
npeametHblx, MmetanpenMmetneix) u ®I'OC CIIO (OK, IIK) ¢ yuerom mnpoduibHON
HaIPaBJIEHHOCTH CIIELUAIIbHOCTH;

- WHTETpallUd U MPEEMCTBEHHOCTH COJIepKaHMs Mo mpeamery «MartemaTukay u
coJiep>KaHus y4eOHBIX AUCLUIUINH, Tpodeccuonanbhubix Moayiieir @I'OC CIIO.

1.1. MecTo y4eOHOro mpeaMera B CTPYKType OCHOBHOH 00pa3oBaTeIbHOM
NpOrpaMMmabI:

VYueOnniii mpeamer «MareMaTrhkay H3y4daeTcs B OO0IICO00pa30oBaTEIbHOM IIMKIIE
OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMBbl CpeaHero mnpodecCHOHATBHOTO 00pa30BaHUs
(manee — OOII CIIO) no cneumanbHocTH 18.02.12 TexHonorus aHAIUTHYECKOTO
KOHTPOJISI XUMHUYECKUX COCIMHEHWA Ha 0a3e OCHOBHOTO 00mero oOpa3oBaHUS C
MOJIYYCHUEM CPETHEr0 00IIero 0Opa3oBaHusl.

Ha wn3yuenne npeamera «Maremarnka» no crnenuanbHocTH 18.02.12 Texnosmorus
AHAIMTUYECKOTO  KOHTPOJSL XUMHYECKMX COEIMHEHWW orBoauTca 234 wdyaca B
COOTBETCTBMHM C YYEOHBIM IITJAHOM II0 CIENUAILHOCTH MOHTaX, TEXHHUECKOe
00CIy’KMBaHUE U PEMOHT HMPOMBIILIIEHHOTO 000py0BaHus (110 OTPACIISAM).
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B nporpamme TeopeTudyeckue CBEACHHS JOMOJHSAIOTCS MPAKTUYECKUMU 3aHATHUIMU
B COOTBETCTBHMM ¢ Y4YeOHBIM IIaHOM 10 crenuaidbHocTd 18.02.12 TexHomorus
AHAJIUTUYECKOTO KOHTPOJISI XUMUUYECKUX COCTMHEHUM.

[IporpaMma cCOmEpKUT TEMATHUYECKUM IUIAH, OTPAXKAKOIIUM KOJIMYECTBO YaCOB,
BBIJIJISIEMOE Ha U3yUYEHHE PA3/EIIOB U TEM B paMKax mpeamera «MaTemMaTukay.

KonTtponrs kauectBa ocBoeHus: npeamera «MaTeMaTtrka» TPOBOJMUTCS B MPOIECcCce
TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTECTaIUU.

Tekyluii KOHTPOJIb MPOBOJUTCS B Mpejenax yueOHOro BPEMEHH, OTBEACHHOTO Ha
npeaMeT, Kak TPaJullMOHHBIMU, TaK W WHHOBAIIMOHHBIMU MeToJaMu. Pe3ynbTaThl
KOHTPOJISl YUUTBIBAKOTCS MPHU MOJBEICHUN UTOTOB I10 TIPEAMETY.

[IpomexxyTouHas aTTecTanus NPoBOJUTCA B (popMe dK3aMeHa MO UTOTaM U3YUYEHUS
npeaMeTa.

1.2. Ilesu u 3axa4u y4eOHOI0 NMpeaMeTa

Peanuzanms mporpammel yueOHoro mpeamera «MatemaTtuka» B cTpykrype OOII
CIIO nampaBiieHa Ha IOCTUXKEHHE LIEJIH T10:

- ocBoeHHIO oOpazoBaTenbHBIX pesyiabTaToB ®I'OC COO: mmunoctabie (JIP),
MetanpeametHsie (MP), npeamerHbie 0a3oBoro u yriyonsenHoro yposas (I1PG/I1Py),

- TMOATOTOBKE OOyYaroUMXcsi K OCBOCHHIO OO0MMX U NpodhecCHOHATbHBIX
komnereHiui (mamee — OK, IIK) B coorBerctBHM ¢ ®I'OC CIIO mo chnenuaiabHOCTH
18.02.12 TexHOJIIOTUS aHATUTUYECKOTO KOHTPOJISI XUMUYECKUX COEIUHEHUN.

B cootBerctBun ¢ OOII COO copepkaHue MpOrpaMMbl HAIpaBJICHO Ha
JOCTHXKEHHUE CIEeAYIONINX 3a/1a4:

- MPEAOCTABIATh KAXKIOMY 00yJaronieMycsi BO3MOXKHOCTh JOCTHUKEHUST YPOBHS
MaTeMaTUYECKUX 3HAHMM, HEOOXOOUMOro i JajdbHEHIIeW YCHIEIIHOW JKU3HU B
00I11IeCTBE;

- o0ecreuynBaTh HEOOXOAMMOE CTpPaHE YUCIO BBITYCKHUKOB, MaTeMaTHYecKas
MOATOTOBKA KOTOPBIX JOCTaTOYHA [UIsl MPOJOJDKEHUS OOpa3oBaHUsS B  Pa3IMYHBIX
HaIpaBJIeHUSIX U JJI MPAKTUUYECKOU JesITeIbHOCTH, BKIIIOYAs IPErnoJjaBaHie MaTeMaTHKH,
MaTeMaTU4YeCcKue UcciaeoBanus, paboty B chepe nHGOPMAIMOHHBIX TEXHOJIOTHH U JIp.;

- B MOJTrOTOBKE OOYYalOIMXCS B COOTBETCTBUHU C HX 3alpocaMy K YPOBHIO
MOJATOTOBKH B c(hepe MaTeMaTUYECKOr0 00pa30BaHHS.

B  mpomecce ocBoenus — npeamera  «Maremartukay y  oOydaromiuxcs
1[eJICHANpPaBJIeHHO (HOPMUPYIOTCSI YHUBEpCAIbHBIE y4ueOHBIe nedcTBus (nanee — YY/I),
BKJIIOYast (QOpMUpOBAHUE KOMIETEHIMH B 00JacTH Yy4eOHO-UCCIIEeNOBATEIbCKON U
MIPOEKTHOM NIESITEIbHOCTH, KOTOPhIE B CBOIO OuYepeib 00ECIEeUrBAIOT MPEEMCTBEHHOCTh
dhopmupoBanus obmux komrereHuin GI'OC CIIO.

®opmupoBanue YV][ opueHTHpOBaHO Ha TpodeccHoHaTbLHOE CamMOOoIpeesieHrue
oOyuaroluxcs, pa3BUTHE O0a30BbIX YIPABJIEHYECKHMX YMEHUH IO IUIAHUPOBAHUIO MU
MPOEKTUPOBAHUIO CBOETO MPO(DHECCHOHATHLHOTO OYyIIEro.

1.3. OO0Omas xapakTepuCTHKA y4e0HOr0 nmpeamMera

[Tpenmer «MartemaTHKay U3y4daeTcsl Ha yTIyOJICHHOM YPOBHE.
[Tpenmer «MaTemaTHKa» HMEET MEXIUCHUIUTMHAPHYIO CBSI3b C IMpeIMeTaMu
o01reo0pa3oBaTebHOTO M JIUCHUIIMHAMU obmienpodeccuonanpHoro 1umkia OVYIL 10.
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Xumus, OIl 02. Opranuueckas xumusi, OIl 04. ®usnueckas W KOJUIOUJHAS XUMUS,
OIL.12. OcHOBBI NpPEeANPUHUMATEIHBCTBA, a TaKke MNPOPEeCCUOHATBHBIMU MOIYJISIMU
[IM.02 TIIpoBeneHue KayeCTBEHHBIX W KOJWYECTBEHHBIX AaHAJIU30B MPUPOAHBIX U
MIPOMBIIIUICHHBIX MaTEPHAIOB C TMPUMEHEHHEM XHMHYECKHUX € (U3HKO-XUMHUYECKHUX
MeTo0B aHanu3a, [IM.03 Opraausaius 1a00paTopHO-TTPOU3BOACTBEHHON JEATEIHHOCTH,
[IM.04 OcBoenue npodeccuu padodero 13321 JIaGopaHT XUMUYIECKOTO aHATH3A.

[Ipenmer «MateMaTHKa» UMEET MEXIUCLUIUIMHAPHYIO CBA3b C YUEOHON TUCLIUIUIMHON
«O011IMe KOMIETEHIIMH MTPOPECCHOHANa O0IIETTPOPECCHOHANBHOTO IIMKJIA B YaCTU PA3BUTHUS
MaTeMaTHYeCKOM TI'paMOTHOCTH, a TaKkxke (POpMUpOBaHMA OOIIMX KOMIIETEHLMH B cdepe
paboThl ¢ nHGOPMAIMEH, CAMOOPTaHU3aIlUN U CAaMOYTIPaBJICHHUS, KOMMYHHKAIIUH.

Conepxanue npeMeTa HarpapieHO Ha JOCTHKEHUE JIMYHOCTHBIX, METAPEIMETHBIX U
MIPEIMETHBIX PE3YJIbTaTOB 00y4eHus, periamenTupoBaHHbIx GI'OC COO.

B mnpodwibHy0  COCTaBISIIONIyI0 TIO TPEAMETY BXOOUT  MPOGECCHOHATBHO
OPHEHTHPOBAHHOE COJIEPIKaHUe, HEOOX0MMOe [Tt (POPMUPOBAHUS y 0OYUYAIOIIUXCS OOIINX U
npoeccroHabHBIX KOMIETEHLIUH.

B mensx moarotoBkum oOydamommxcs K - Oyaymed  mpodeccroHaIbHOM
AESITENPHOCTH TpPU HM3ydeHUH ydeOHoro mnpeamera «MartemaTHkay 0co00e BHUMaHHE
YAENSETCS Pa3BUTUI0 KOMMYHUKATUBHBIX YMEHUH ((HopMynupoBaTh, apryMEHTUPOBATh U
KPUTUKOBATh), (POPMUPOBAHHIO OCHOB JIOTMYECKOTO MBIIIIEHUS B YacTU MPOBEPKHU
UCTUHHOCTH W JIO)KHOCTU YTBEPXKIEHUM, MOCTPOEHUS NPUMEPOB M KOHTPIPHUMEPOB,
LEMOYEK YTBEpXKACHUH, (QOPMYIMPOBKH OTpPHUIAHUH, a TaKKe HEOOXOAUMBIX U
JOCTaTOYHBIX YCJIOBHI. B 3aBUCUMOCTH OT ypOBHS MpOrpaMMbl OOJIbILIE WJIM MEHBIIE
BHUMaHHUS YAENSIEeTCSl YMEHHIO paboTaTh MO ajJrOpuTMy, METOJaM IMOMCKa alropuT™Ma U
OTIPEICIICHUIO TPAHUI] TPUMEHUMOCTH aIrOpuTMOB. TpedoBanus, chopMyIupOBaHHBIE B
paznene «l'eomeTpusi», B OOJbIlIEH CTENEHU OTHOCSTCS K Pa3BUTHIO MPOCTPAHCTBEHHBIX
MpeACTaBICHU ¥  Tpaduueckux METOJ0B, dYeM K (OpMaIbHOMY  OIHMCAHHIO
CTEPCOMETPUIECKUX (DAKTOB.

B nporpamme mo mnpeamery «MaremaTukay, peaqu3yeMOW NpHU MOArOTOBKE
00y4aromumxcs Mo CHeUaIbHOCTAM, MPOPUIBHO-OPUEHTUPOBAHHOE COACPKAHNE HAXOIUT
orpaxxenue B teMax 1.1. [loBropenue, 1.4. @ynkuuu u ux csoucrsa, 1.9. IIpousBonnas n
ee npumeHeHus, 2.6. KoopamHatel u BekTOopbl B mnpoctpaHcTBe, 3.3 CiydaiiHble
BEJINYMHBL.

1.4. Ilnanupyemblie pe3yabTaTbl 0CBOCHHUS Y4eOHOI0 MpeaMeTa

B pamkax mporpammbl y4deOHOTO mTpeaMmera MaTemaTHka OOYYaroIIMMHUCS
OCBaMBAIOTCS JIMYHOCTHBIC, METAIIPEIMETHBIC W MPEAMETHBIE PE3YJIbTaThl B COOTBETCTBUU
c TpedoBanusmu DI'OC cpennero obmiero oOpa3zoBanus: JudHOCTHBIE (JIP),
metarnpeameTasie (MP), npeameTrHsie st 6a30BOro U yriayOoJIEHHOTO YPOBHS H3Y4YEHUS
(ITPG/TTPy):



Koanbl
pe3yJbTATOB

I[Inanupyembie pe3yJbTaTbl 0OCBOCHHS Y4eOHOI0 NMpeIMeTa BKJIKYAIOT:

JIuuHocTHbIEe pe3yabTaThbl (JIP)

JIP 05

C(I)OpMI/IpOBaHHOCTL OCHOB CaMOpPa3BUTHUA U CAMOBOCIIMTAHUA B COOTBCTCTBUH C
O6HI€‘-I€J'IOB€‘—I€CKI/IMI/I HECHHOCTAMU U HACAIIaMU I'PaXa1aHCKOT'O O6H.[CCTBa; TOTOBHOCTBH
M CIIOCOOHOCTH K C&MOCTOHTCHBHOﬁ, TBOp‘-IGCKOfI 1 OTBETCTBEHHOM ACATCIIBHOCTH,

JIP 07

HaBBIKM COTPYIHHYECTBA CO CBEPCTHUKAMM, JCTHMHU MIIAJIIIIEr0 BO3PACTa, B3POCIBIMU
B 00pa3oBaTeNbHOM, OOINECTBEHHO  IOJE3HOW, Yy4eOHO-UCCIIeIOBATEILCKOM,
MIPOCKTHOM ¥ IPYTUX BUAAX JEATEILHOCTH,

JIP 09

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM 4HCIE CaMOOOpa3oBaHHIO, Ha
MPOTSDKEHUH BCEH YKU3HH, CO3HATEIILHOE OTHOIIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIICIIHON NPpOo(eCcCHOHaIbHON 1 OOIISCTBEHHOM ACATCIBHOCTH,

JIP 13

OCO3HaHHBIM BBIOOp Oynymed mpodeccun U BO3MOXKHOCTEH — peanu3aluu
COOCTBEHHBIX XKM3HCHHBIX TUIAHOB; OTHOIICHUE K MPOPECCHOHAIBHON AESITeTbHOCTH
KaK BO3MOKHOCTH Y4acTHsl B PEHICHUU JIMYHBIX, OOIIECTBEHHBIX, FOCYAaPCTBEHHBIX,
00IIeHAIIMOHAIIBHBIX MPO0JIEM;

JIMYHOCTHBIE pe3yJbTaThl NporpaMmmbl BocnuTanus (JIPBP)

JIPBP 4.2

CTPEMSIIHNICS K (OPMUPOBAHUIO B CETEBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO
KOHCTPYKTHUBHOTO «LIH(POBOTO Cle/ay;

JIPBP 15

CTPEMSIIUICS K CaMOPa3BHTHIO M CaMOCOBEPIICHCTBOBAHUIO, MOTHBHPOBAHHBIH K
0o0y4eHNI0, K COIUAIBHOM © TPOPECCHOHAIIBHOW MOOWJIBHOCTH Ha OCHOBE
BBICTPanWBaHUs KU3HEHHON U MPOPECCHOHATHHON TPACKTOPHH.

JleMOHCTpUpYIOIINY UHTEpEC M CTpeMJIeHHE K MpodecCHOHANbHON NesSTEIbHOCTH B
COOTBETCTBUM C TPEOOBAaHUSMHU COLUATbHO-IKOHOMHUYECKOro pa3BuTusi Camapckoit
o0JacTy;

JIPBP 16

CTpEMSIIUICS K pe3ybTaTUBHOCTH Ha OJIMMIHAJIaX, KOHKypcax MpodhecCHOoHAIBHOTO
MacTepcTBa pasnudHoro ypoBHs (B Tom uymcine World Skills, AGwiummnuke,
Jenbduiickue Uurpsl 1 T.1.);

MeTanpeamertHslie pe3yabrathbl (MP)

MP 01

YMCHHE CaMOCTOATCIBHO OIPCACIIATh HEIHU ACATCIbHOCTH W COCTaBJIATH IIJIaHBI
ACATCIIbBHOCTHU, CaMOCTOATCIIBHO OCYHICCTBJIATH, KOHTPOJIIMPOBATh U KOPPCKTUPOBATH
ACATCIIBHOCTh, HMCIIOJB30BaTh BCC  BO3MOXKHBIC PECYpChl I OJOCTHXKCHUA
MIOCTaBJICHHEBIX IEIeH Hu pcajm3ali IIJIAHOB JOCATCIBbHOCTU, BBI6I/IpaTB YCICHIHBIC
CTpaTCIu B PA3JIMYHBIX CUTYAIUAX,

MP 02

YMEHHE TPOAYKTUBHO OOIIATHCS W B3aMMOJCHCTBOBAaTH B MPOIECCE COBMECTHOU
JeSITeIbHOCTH, YUUTBIBATh MO3UIIMU IPYTUX YYACTHUKOB JESITEIbHOCTH, 3((HEKTUBHO
paspemarh KOHMIUKTHL;

MP 03

BJIaACHHUC HaBbIKaMH HO3H3B3.TGJIBHOI>1, yqe6HO-HCCHCHOBaTeHBCKOﬁ n HpoeKTHOI\/'I
ACATCIIbHOCTH, HABBIKAMH Pa3pCUICHUA HpO6J’I€M; CITOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIIBHOMY IMOUCKY MCETOAOB PCHICHUA NPAKTUYCCKHUX 3adad, IMPUMCHCHHIO
PA3JIMYHBIX METOAOB IMO3HAHUSA;

MP 04

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOATENbHOM HH(OPMAIMOHHO-II03HABATEIbHOM
NeSTENIbHOCTH, BJAJICHUE HAaBbIKAMU IOJyYeHUS HE0O0XoauMoill uHdopmanuu u3
CIIOBApEH pa3HbIX THUIIOB, YMCHUE OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHUKAX
nHpopMalMy, KPUTUYECKH OLEHUBAaTh M HHTEPIPETHpPOBaTh HH(OpMaLHIO,
MIOJIYYaEMYI0 U3 Pa3JINYHbIX HCTOYHUKOB;

MP 08

BJIAJICHUC SA3BIKOBBIMU CPCACTBAMU - YMCHHUEC SICHO, JJIOTUYHO W TOYHO HU3JIaraTb CBOIO
TOYKY 3pCHHUS, MCII0Jb30BATh AACKBATHLIC A3BIKOBLIC CPCACTBA,

MP 09

BJIaJICHUE HABbIKAMM I[TO3HABATEIBHOM pEeQUIEKCHH KaK OCO3HaHMS COBEPIIAEMBIX
JEUCTBUA M MBICIUTENBHBIX IIPOLIECCOB, HUX PE3YJIBTaTOB U OCHOBAaHUMN, I'PAHMII
CBOCTO 3HAHMA W HE3HAHMsA, HOBBIX IIO3HABATEIBHBIX 3a7a4 M CPEICTB HX
JOCTHKEHHS.

IIpenmernbie pe3yabTaThbl 0a30Bblii (I1P0)

7




Koanbl
pe3yJbTATOB

I[Inanupyembie pe3yJbTaTbl 0OCBOCHHS Y4eOHOI0 NMpeIMeTa BKJIKYAIOT:

[1P6 01

c(OpPMUPOBAHHOCTH MPEACTABIEHUN O MaTeMaTHKE KaK YacTH MHUPOBOM KyJbTYphl U
MeCT€ MaTeMaTHMKH B COBPEMEHHOM LMBWIM3ALMHU, CHOCO0aX OMUCAHUS SBIICHHUM
peaIbHOrO MUpa HA MATEMATUYECKOM SI3bIKE;

I1P6 02

c(OPMHPOBAHHOCTh TPEACTABICHUI O MAaTEMAaTUYECKUX TMOHATUAX KaK BaKHEHIINX
MaTE€MaTHYECKUX MOJIENAX, MO3BOJISIOIIMX ONUCHIBATh U U3y4aTh pa3HbIe MPOLECCHI U
SIBJICHUS,; [IOHUMaHue BO3MOKHOCTH aKCHOMAaTUYECKOIO IIOCTPOEHUS
MaTE€MaTHYECKUX TEOPHI;

I1P6 03

BJIaJICHUE METOJaMU JI0Ka3aTEIbCTB U aJITOPUTMOB PEIICHUS, YMEHUE X MPUMEHSITh,
MIPOBOJIUTH JTOKA3aTEJIbHBIE PACCYKJICHHUS B XOJI€ PEIICHUS 3a]1ay;

I1P6 04

BJIAICHUC CTAHAAPTHBIMU NpHUEMaMU PCHICHUS pPAllMOHAJIBHBIX W UPpPAllHUOHAJILHBIX,
IIOKAa3aTCJIbHBIX, CTCIICHHBLIX, TPHUIOHOMETPHUYCCKUX ypaBHCHI/Iﬁ H HCPABCHCTB, HX
CUCTCM; HCIIOJIB30BAHMWC TI'OTOBBIX KOMIIBIOTCPHBIX IporpaMM, B TOM YHUCIIC IJId
IIOMCKA IMYTHU pCHICHUA W WIIIOCTPALMK PCIICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB,

I1P6 05

c(OPMUPOBAHHOCTh TPEJCTABICHUH 00 OCHOBHBIX TIOHATHSAX, HIEAX U METOoJax
MAaTeMaTUYECKOTO aHAJIN3A;

I1P6 06

BJIaJICHHE OCHOBHBIMU MOHATHSMH O IUIOCKUX U MPOCTPAHCTBEHHBIX N€OMETPUUECKHUX
¢urypax, HUX OCHOBHBIX CBOWCTBaX; C(OPMHPOBAHHOCTb YMEHHUS pPACIO3HABATH
reoMeTpuyeckre (pUrypbl Ha 4epTekax, MOJENSIX U B peaJbHOM MHpE; MPUMEHEHHE
U3yYEHHBIX CBOMCTB TreoMeTpudyeckux ¢uryp u QopMyn s peleHus
reOMEeTPUYECKUX 3a4a4 U 334 C MPAKTUYECKUM COJIEp’KaHUEM;

I1P6 07

C(l)OpMI/IpOBaHHOCTL Hpe,[[CTaBJIeHI/Iﬁ 0 I[pomeccax Hu  ABJICHHUAX, HMMCHOIINUX
BGpOfITHOCTHBIﬁ XapakTep, CTATUCTHYCCKUX 3aKOHOMCPHOCTAX B PpC€albHOM MHUPCE,
OCHOBHBIX ITOHATHAX 3J'IeMeHTapH0fI TCOpHUU BepOHTHOCTCI\/'I; yMeHI/Iﬁ HaxXoOUuTb H
OIICHUBATh BCPOATHOCTHU HACTYIJICHUA COOBITUH B HpOCTefIHII/IX MPAKTUYCCKUX
CUTyaluAaAX U OCHOBHLIC XapPAKTCPUCTUKHU CJ'Iy‘-IaI‘/’IHLIX BCJINYHMH,

I1P6 08

BJIAJICHUC HAaBBIKaMH MCIIOJIb30BAHUA T'OTOBBIX KOMIIBIOTCPHBIX IMIpPOrpaMM IIpU
PECIICHUMA 3a1a4;

IIpenmeTHbIe pe3yabTarhl YriayoJeHHblid ypoenb (I1Py)

[Py 01

c(OPMUPOBAHHOCTh  MPEJCTABICHUA O HEOOXOIUMOCTH JOKa3aTelbCTB TIpU
000CHOBaHMU MaTEMaTHYECKUX YTBEPXKACHUN U POJM aKCMOMAaTUKU B MPOBEACHUU
JEAYKTUBHBIX PACCYy>KJICHUI;

[TPy 02

Cc(OPMHPOBAHHOCTh TOHATUHHOIO ammapara [0 OCHOBHBIM pasjenam Kypca
MaTeMaTHKH; 3HAaHUH OCHOBHBIX TeopeM, (OpMYJ M YMEHHUSI UX MPUMEHSTH;, YMEHHUS
JIOKa3bIBaTh TEOPEMbI M HAXOAUTh HECTaHIapPTHBIE CIIOCOOBI PELICHNUS 3a/1ay;

[1Py 03

c()OPMHUPOBAHHOCTh YMEHHUU MOJCIUPOBATh pEAbHBIC CHUTYaIlMH, WCCIeI0BaTh
IIOCTPOEHHBIE MOJEIN, UHTEPIIPETUPOBATD MOJYUYEHHBIN PE3YJIIbTAT;

TPy 04

c(hOpMUPOBAHHOCTh TMPEACTABICHU OO0 OCHOBHBIX TOHATHSIX MAaTeMaTHUYeCKOTrO
aHallM3a M UX CBOWCTBAX, BJIAJICHUE YMEHUEM XapaKTepU30BaTh MOBEJACHUE (YHKIIHIA,
WCMOJb30BAHUE TIOJYYECHHBIX 3HAHUW [JI1 ONHCAaHWA W AaHAIW3a PEATbHBIX
3aBHCUMOCTEI;

[TPy 05

BJIAJICHUE YMEHUSAMH COCTABJICHUS BEPOSITHOCTHBIX MOJIENIECH IO YCJIOBHIO 33/1a4d U
BBIYHCIICHUSI BEPOSTHOCTH HACTYIUICHUS COOBITHIA, B TOM 4YHCIE C MPUMEHEHHEM
(dhopmMysT KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPHUHU BEPOSITHOCTEH; MCCIICIOBAHUS
CIYYalHBIX BEJIUYMH 10 UX PACHPEACIICHUIO.

B mnponecce ocBoenmss npeaMera «MaremaTuka»y y oOy4daromiuxcst

neJieHANpaBJIeHHO (OPMHUPYIOTCS YHHBepCaJbHble Y4YeOHble AeHCTBHA, BKIIOUas
dbopMHpOBaHWE KOMIIETCHIIMH OOYydYaloIIUXCsA B 00JIACTH Y4eOHO-HCCISAOBATEIIbCKON U
MIPOCKTHOMN JCSATEILHOCTH, KOTOPbIe B CBOIO 0Yepe/b 00ecneduBalOT IIPEEMCTBEHHOCTh
dhopmupoBanus obmux kommereHuin GI'OC CII0.

Buabl yHuBepCcaJbHbIX Y4€OHBIX | Koabl | OO0uue KOMNeTeHUHU
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aeicTBHI OK (B coorBercTBHH ¢ PI'OC CIIO no
oroc Coo cnennaabHocTu 18.02.12 TexHosnorus
AHAJIMTHYECKOr0 KOHTPOJIS XMMHYECKHX
coeMeHu i

ITo3HaBaTebHBbIE YHHBEPCAJIbHbIE OK 01 | BeiOupats cnocoObl — pemieHuss — 3agad

yueOHblIe AeiicTBUA (popMUpOBaHUE npo¢eCcCuOHAIIBHON JIEATEIIbHOCTH,

coOCTBEHHOW 00pa30BaTENLHON CTPATETHH, IIPUMEHUTENIBHO K Pa3IMUHBIM KOHTEKCTaM.

co3HaTeIbHOEe (OPMUPOBAHUE OK 02 | OcymiecTBisTh TIOUCK, aHanu3 u

00pa3oBaTeNBHOIO 3aIpoca) HHTEPIIPETALHIO uHpOpMaLuy,

- BJIaJICHUE HaBbIKAMH I103HABATEIbHOM, HEOOXOOUMOM /il BBINIOJIHEHUS  3a/a4

y4eOHO-UCCIIEIOBATENIbCKOM U MPOEKTHOM poheCCUOHATILHOM 1eATEbHOCTH.

JesATenbHOCTH,  HaBblkamu  paspemieHus | OK 03 | [lmanupoBath u pean30BbIBATH

npo0seM; CcHocoOHOCTh M TOTOBHOCTH K COOCTBEHHOE npogeccuoHaIbHOe u

CaMOCTOSITEIbHOMY MIOUCKY METO/IOB JMYHOCTHOE Pa3BUTHE.

pelIeHus [IPAKTUYECKUX 3ajgad, | OK 04 | PaGotate B KOJJIGKTMBE U  KOMAaHJE,

PUMEHEHUIO pa3IMyYHBIX METO/I0B 3¢ dexTUBHO B3alMO/ICICTBOBATH c

NIO3HaHMS; KOJUIEraMH, PYKOBOZACTBOM, KJIMEHTAMHU.

- roroBHOcTb U  cnocobHocts K | OK 09 | Ucnonb3oBath UH(pOpPMaLMOHHbIE

CaMOCTOSITEIILHOU MH(POPMALIMOHHO- TEXHOJIOTHH B npodeccuoHaIbLHON

M03HABATEJIbHON J1eATENbHOCTH, BIIAJCHHE NeSITEIbHOCTH.

HaBbIKaMU HIOJTyYEHUS HE00X0IMMOH

uHbOpMalMU U3 CJIOBaped pa3HbIX THIIOB,

YMEHHME OpHUEHTHPOBATBhCS B  Pa3IUYHBIX

UCTOYHMKAX  HH(OpPMALUK, KPUTUYECKU

OLICHUBATH u UHTEPIIPETUPOBATD

UHGOPMAIUIO, MOJIYYaEMYI0 M3 Pa3IMYHBIX

MCTOYHUKOB;

- yMEHME  WHCIIOJIb30BAaTh  CPEJCTBA

UH(QOPMALMOHHBIX M KOMMYHHUKAI[HOHHBIX

texHonoruit (manee - WKT) B pemenun

KOTHUTUBHBIX, KOMMYHHMKaTHUBHBIX u

OpraHM3allMOHHBIX 337a4 C COOJIOICHUEM

TpeOoBaHMit 9PrOHOMUKH, TEXHUKHU

0e301macHOCTH, TUTHCHBI,

pecypcocOepexeHus, IIPABOBBIX U

3THYECKUX HOPM, HOpPM HH(OpPMALMOHHOU

0e30I1aCHOCTH;

- yMEHHE ONpeleNiTh Ha3HAaYeHHe U

¢byHKIMN pa3IMYHBIX COLIMAIbHBIX

UHCTHUTYTOB;

- BJIAJICHUE HaBBIKAMM I103HABATEIbHOU

pedrekcu Kak OCO3HAHMSI COBEPILIAEMbBIX

JEUCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX

pe3yJbTaTOB U OCHOBAaHUM, I'PAHUL[ CBOETO

3HAHUSA u HE3HaHUs, HOBBIX

NO3HABAaTENbHBIX 3a7ad M CPEICTB HX

JOCTUKECHMUSL.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE OK 04 | PaGotath B KOJUIGKTMBE M KOMaH]E,

yueOHble AelicTBUS (KOJUICKTUBHAS U
WHIWBHIyaTbHAs JEATEIHHOCTD NS
pelieHus yaeOHbIX, T03HABATEIbHBIX,
HCCIIEI0BATEIIbCKUX, POEKTHBIX,

3¢ heKTUBHO B3aUMO/ICHCTBOBATh c
KOJUTETaMH, PYKOBOJICTBOM, KJIMCHTAMHU.




npoecCHOHaIbHBIX 3a/1a4)

- YMEHHE NPOJTYKTUBHO OOIATHCS U
B3aMMO/ICIICTBOBATH B IIpoIiecce
COBMECTHOM J1€ATEIbHOCTH, YUUTHIBATh
HO3ULIUH IPYTHX YYACTHUKOB JESATEIBHOCTH,
3¢ ekTHBHO pa3peniaTh KOH(YIUKTEHI;

- BJIaJICHUE SA3BIKOBBIMU CPE/ICTBAMH -
YMEHHE SCHO, IOTUYHO U TOYHO U3J1araTh
CBOIO TOUYKY 3pEHHsI, CTIOIb30BaTh
aJIeKBaTHbBIE SI3bIKOBbIE CPEICTBA;
Pery1siTuBHble yHMBepcaibHble ydeOHble | OK 01 | BeiOupats  cnocoObl  pemieHus — 3agay

AeiicTBUA (LieTenoNaranye, INIaHUPOBaHUE, npodeccnoHanbHOM JIESATEIbHOCTH,
PYKOBOJCTBO, KOHTPOJIIb, KOPPEKLUS, IIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.
IIOCTPOEHUE UHIAUBUY ATBHON OK 03 | IlmanupoBats u pean30BbIBATH
00pa3oBaTeNbHON TPACKTOPHH) COOCTBEHHOE npodeccruoHaabHOE u
- YMEHHUE CaMOCTOATENBHO ONPEACIIATD LEIN JMYHOCTHOE Pa3BUTHE.

JIEATEIIBHOCTH U COCTABIIATH IIJIaHbI
JEATEIBbHOCTH; CAMOCTOSATEIIBHO
OCYILECTBJIATh, KOHTPOJUPOBATH U
KOPPEKTUPOBATh JIEATEIIbHOCTb;
UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JIOCTUKEHHUS TTOCTABJICHHBIX LIEJICH U
peanu3anuu IJIaHOB JIESITENbHOCTH;
BBIOMPATH YCIIEITHBIE CTPATETHH B
Pa3JIMYHBIX CUTYaLMSIX;

- YMEHHUE CAMOCTOSITEILHO OLIEHUBATh U
IIPUHUMATh PELIEHUS, ONPEAECIAIOIINE
CTpaTEruI0 MOBEJAEHUS, C YYETOM
rpaXAaHCKUX U HPABCTBEHHBIX LIEHHOCTEH.

B nensix moaroroBku oOyyarommxcs K Oyayuieid npodeccnoHaabHON esITebHOCTH
npu uzyueHun yuyeOHoro npeamera OVIIL.04 Maremaruka 3akiiaJpIBacTCsi OCHOBA MJis
dbopmupoBanus [IK B pamkax peanuzamuu OOIl CIIO mo cnenumansHoctu 18.02.12
TexHOJIOrusl aHaTUTUYECKOTO KOHTPOJISI XUMUYECKUX COEIUHEHHUI.

Koarnl IIK HaumenoBanmue IIK (B coorBeTcTBUM ¢ @T'OC CIIO) no cnenuaaibHOCTH
18.02.12 TexH0JI0TMS AHAJTUTHYECKOI0 KOHTPOJIA XUMHYECKUX COeIMHEHUI
BIIJL
IIpoBenenne Ka4eCcTBEHHBIX H KOJIHYECTBEHHBIX AHAJIM30B IIPUPOAHBIX H IPOMbILIJICHHBIX
MAaTepHaJIOB ¢ IPMMEHEHUEeM XMMHYECKHX U (PU3HMKO-XMMHYECKHX METON0B AHAIN3A
IIK 2.2. IIpoBOAUTH KaueCTBEHHBINM U KOJIMUECTBEHHBIN aHAJIN3 HEOPraHMYECKUX U OPTraHUYEeCKUX
BEIIECTB XUMUYECKUMHU U (PU3UKO-XUMUUECKUMH METOIaMH.
Oprannzanus 1a00paTOPHO-NPOU3BOICTBEHHOM 1eATEIbHOCTH

IIK 3.1. [TmanupoBaTh ¥ OPraHU30BHIBATH PAOOTY B COOTBETCTBHHU CO CTAHIAAPTAMH MPEIIPUSITHS,
MEXyHapOAHBIMU CTAaHJAPTaMU U IPYTUM TPEOOBAHUSMHU.
IIK 3.3 AHamM3UpOBaTh MPOU3BOJCTBEHHYIO JEATEIHLHOCTH JIAOOPATOPHH M OIICHUBATH

SKOHOMHUYECKYIO 3O PEKTUBHOCTH PaOOTHI.
Ocsoenue npogeccun padodero 13321 JIadbopaHT XMMHYECKOr0 aHAIN3A

IIK 4.2. [IpoBOANTH OLIEHKY Y KOHTPOJIb BBIITOJIHEHUS! XUMUYECKOTO U (PU3UKO-XUMUYECKOTO
aHaJIn3a.

2. OFBEM YYEBHOI'O IIPEJIMETA U BUJIbl YYEBHOM PABOTBI
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Buna yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3zoBaTeIbHOM MPOrpaMMbl Y4eOHOT'0 MpeaMeTa 234
OcHoBHoOe coaep:kaHue 207
BT. 4..

TEOPETUUECKOE 00yUueHne 42
IIPAKTUYECKHUE 3aHATUSA 144
KOHTPOJIbHbIE pabOTHI 21
IIpodeccnoHa/IbHO OPMEHTHPOBAHHOE COAEPKAHME 15
BT. U..

TEOpeTH4YecKoe 00ydeHne -
NPAKTUYECKUE 3aHATUS 15
Koncynbranumn 6
IIpomexyTounas arrecTanus (3K3aMeH) 6
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3. COAEPKAHUE U TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA MATEMATHUKA

Koa ain4yHoOCTHBIX

C 5 06 Kona Kona pe3yJibTaTOB
HaumenoBanmue OACPHANUE yHEOHOTO MATCPUAIA H bem 00pa30BaTEILHOIO | 00Pa30BaTEJIHLHOIO peanu3anuu
(opmbI OpraHu3zanum aesiTe TbHOCTH B yacax
pa3iesioB U TeM Y pe3yJjbTara pe3yJibTara NMPoOrpamMmbl
®d1OoC COO ®oI'oC CI10 BOCHUTAHMS/HATIPABJIEHU
sl BOCIIHTAHUS.
BBenenue Beenenue. [Jenu u 3a0auu mamemamuxu 1 I1P6 01; OK 01 - OK 04, Ilo3H/JIPBP 15
npu 0C80EHUU CNEeYUAIbHOCTU JIP 13 OK 09
Paznen 1. AnreOpa u Hayasia aHajau3a 129
IIpakTHyeckne 3aHATHS 16 I1P6 01, IIP6 04, OK 01 - OK 04, To3H/JIPBP 15,
Ne 1. Pemenne 3a7a4 ¢ UCIIOIB30BaHUEM 1 1IPy 02; OK 09 Ilo3H/JIPBP 16
CBOMCTB YHCEI U CUCTEM CUHMCIICHUS,
JIETUMOCTH, JTOJIEN U YacTel, MPOLECHTOB, JIP 05, JIP 07,
MOJYJIEN YHCEIL. JIP 09, JIP 13;
MP 01, MP 02,
MP 03, MP 04,
MP 08, MP 09
IIpodeccnonaIbHO OPMEHTHPOBAHHOE 8 IIP6 01, IIP6 04, IIK 2.2, [IK 3.1, IlosH/JIPBP 15,
coJepKaHue 1Py 02; 1IK 3.3, [IK 4.2 Ilo3H/JIPBP 16
Ne 2. TTponopruu B ipoeccroHambHbIX 4 OK 01 - OK 04,
3aJauax eCTECTBEHHO HAYYHOTO MPOduIIs JIP 05, JIP 07, OK 09
Ne 3. [Iponopuuu B mpoeccnoHambHBIX 4 JIP 09, JIP 13;
3aJ1a4ax €CTECTBCHHO HAYYHOTO TTPOMHIISL MP 01, MP 02,
MP 03, MP 04,
MP 08, MP 09
Ne 4, Penrenne 3aa4 Ha ABMDKEHUE U 1 I1P6 01, IIP6 04, OK 01 - OK 04, To3H/JIPBP 15,
COBMECTHYIO paboOTy, CMECH U CIUIABHI C 1IPy 02; OK 09 Ilo3H/JIPBP 16

IIOMOIIIBIO J'IPIHGfIHBIX, KBaApPAaTHBIX U
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumenoBanue Conepikanne yebnoro marepuasa u Obnem o0pa3oBaTeIbHOIO | 00pPa30BaTEJbLHOIO peanu3anuu
(opmbI Opranuszanum aesiTeIbHOCTH B yacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMSI.
JIPOOHO-pAllMOHATBHBIX YPaBHEHUHN U MX JIP 05, JIP 07,
CHCTEM. JIP 09, JIP 13;
Ne 5. Pemenue 3a1a4 ¢ IIOMOIIBIO 1
YHUCJIOBBIX HEPABEHCTB U CUCTEM MP 01, MP 02,
HEPaBEHCTB C OJHOW MTEPEMEHHOM, C MP 03, MP 04,
NPUMEHEHHUEM M300paXKeHUs1 YUCIOBBIX MP 08, MP 09
IPOMEKYTKOB.
Ne 6. Pemienuie 3a1au ¢ UCIIOJIB30BAHUEM 1
YUCJIOBBIX QYHKIUNA U UX TPA(UKOB.
Hcnonp3oBanue CBOMCTB U TpaduKoB
JUHEHHBIX U KBAJAPATUYHBIX (PYHKITUH,
00paTHON MPOMOPLUOHATBHOCTU U
byHKIIU ¥ _JT
Ne 7. I'papuyeckoe perieHue ypaBHEHU 2
Y HEpaBEHCTB.
Kounrtposnnas padora. 2 IIP6 01, IIP6 04, OK 01 - OK 04, IlosH/JIPBP 15,
BxoaHO KOHTPOJIB. 1Py 02; OK 09 Ilo3H/JIPBP 16

JIP 05, JIP 07,
JIP 09, JIP 13;

MP 01, MP 02,
MP 03, MP 04,
MP 08, MP 09
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HaumenoBanmue
pa3aeyioB U TeM

Conep:kanue y4e0HOIro MaTepuaia u
(¢opMbI Opranu3zanuu aesiTeJbHOCTH

00y4arouuxcs

O0BeM
B yacax

Kox
o0pa3oBaTeIbHOIO
pe3yJjbTara
oroc coo

Kox
o0pa3oBaTeIbHOIO
pe3yJibTara
®roc Ccno

Ko AM4HOCTHBIX
pe3yJbTaToB
peaaun3zanuu
NMporpamMmbl

BOCHHTaHI/IH/HaHpaBJIeHI/I

1 BOCIIMTaAaHUA.

Tema 1.2
DJIeMeHTBI TeOpHH
MHOKECTB U
MaTeMaTH4eCKoi
JIOTHKH

Cojneprkanne y4eOHOro MaTepuania

1

MHo:xecTBA.
Xapaxkmepucmuueckoe c80uUcmao,
9NeMeHm MHOHCECMBd, NYCMOoe,
KOHeuHoe, OeCKOHeYHoe
MHodHcecmso. Cnocobwvl 3a0anus
MHodcecms. Tloomnoocecmeso.
OmHuoweHus NPUHAOIEHCHOCTU,
skat0Ouenus:, pasencmaa. Onepayuu
Hao muodcecmeamu. Kpyau Diinepa.

MarteMaTHuyecKkas JOruKa.
Hcmunnvie u noocnvle
8bICKA3bIBAHUS, ONEPayuU Hao
gvickazviganuamu. Keanmopoi
Cyuiecmeo8aHnus U 6Ce0OUHOCMU.
3akonvl 102UKU.

YMo3akiaueHusl.

ObocHosanusi u 00KA3aMENbCMEO 8
mamemamuxe. Buowi
ookazamenvcme. Mamemamuueckas
UHOYKYUS. Ymeepocoerust:
obpammuoe 0aHHOMY,
NPOMUBONOLOMNCHOE,
NPOMUBONONONCHOE 0OPAMHOMY
OAHHOMY.

1IP6 01, I1P6 02,
1IPy 02, IIPy 03;

JIP 07, JIP 09;

MP 02, MP 04,
MP 09.

OK I - OK 04,
OK 09

Ilo3H/JIPBP 15

HpaRanecmle 3aHATHUSA

Ne 8 BreinosiHeHHe onepatuii Haj

11P6 01, T1P6 02,
I11P6 03, IIPy 02,

OK I - OK 04,
OK 09

Ilo3H/JIPBP 16
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBaHue Conepakanue yuebHoro marepuana u Odnem 00pa30BaTeILHOTO | 00Pa30BATEJHLHOIO peanu3anuu
(opmbl OpraHu3zanum aesiTeTbHOCTH B Yyacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCTIMTAHMS.
MHOKECTBAMHU. 1IPy 03;
Ne 9. Pemrenne norndecknx 3ajad ¢ 1 JIP 07, JIP 09;
MCIIOJIb30BaHUEM KPYTOB Difniepa.
Ne 10. Oneparuu HaJl BRICKa3bIBAHUSIMH. 1 MP 01, MP 02,
MP 08, MP 09
Tema 1.3 Cojeprkanne y4eOHOro MaTepurana 1
Tpuronomerpuyeckn | 1 | CuHyc, KOCHHYC, TAHT€HC U 1 1IP6 01, IIP6 02, OK I - OK 04, Ilo3H/JIPBP 15
e pyHkuumn KOTAHI'€HC. IIPy 02, IIPy 04, OK 09
YHCJI0BOr0 ApryMeHTa Paouannas mepa yena,
MpUOHOMEeMpUYecKas JIP 05, JIP 09;
okpysrcnocms. Cunyc, KOCUHYC,
MAaH2eHc, KOMaH2eHc NpouU3B80abHO20 MP 04, MP 08,
yena. Ocnognoe MP 09
MPUSOHOMEMPULECKOE MOHCOeCE0
U credcmeus u3 Hezo.
Tpueonomempuuecxue ynkyuu
yycen u yenos.
IIpakTHYeckHe 3aHATHSA 7 1IP6 02, ITP6 03, OK I - OK 04, 11o3H/JIPBP 16
Ne 11. Beruncnenue pajnaHHoON 1 1 IIPy 01, IIPy 02; OK 09

IpasyCHOM MEpHI YIJIOB.

JIP 07, JIP 09;
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HanmenoBanue Conepikanue yieoHoro MaTepuaia u Odnem 0o0pa3oBaTeIbHOIO | 00PAa30BaATEJBLHOIO peanu3anuu
(¢opMbI Opranu3zanuu aesiTeJbHOCTH B yacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMSI.
Ne 12. HaxoxaeHre 3HaYEHUI 2
TPUTOHOMETPUYECKUX (PYHKLUIL ¢ MP 01, MP 02,
HCIIOJIb30BaHUEM OCHOBHOTO MP 08, MP 09
TPUTOHOMETPUUECKOTO TOKIECTBA,
bOopMyIT CIIOKEHUSI.
Ne 13. Briuucnenue 1
TPUTOHOMETPHUECKUX (PYHKITUH
JIBOMHOTO yrJja, MOJOBUHHOTO
apryMeHTa.
Ne 14. HaxoxeHue 3HaueHUI 1
TPUTOHOMETPUUYECKUX (PYHKITHH ¢
UCTIONB30BaHUEM (OPMYII CYMMBI 1
Pa3HOCTH CHHYCOB U KOCHHYCOB, POpMYJI
CJI0KEHHUSI.
Ne 15. ToxnecTBeHHBIE TPE0OPa3OBAHUS 1
TPUTOHOMETPUUECKUX BBIPAXKEHUH.
KontpoabHas padora. 1 I1P6 02, I1P6 03, OK I - OK 04, IoszH/JIPBP 16
Tpuronomerpudeckue QyHKIUU I1IPy 01, IIPy 02; OK 09
YHICIIOBOTO apI'yMEHTA.
JIP 07, JIP 09;
MP 01, MP 02,
MP 08, MP 09
Tema 1.4 CojeprkaHre y4eOHOro MaTepraia 2 1IP6 02, I1P6 08, OK I - OK 04, Ilo3H/JIPBP 15
DOYHKIUM U UX 1 | YUncsioBble PyHKIUM U UX 1 1Py 04; OK 09
CBOJiCTBA CBOJiCTBA.
Hynu ¢ynkyuu npomescymru JIP 05, JIP 09;
3HAKONOCMOAHCMEA,
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBanue Conepikanne yebnoro marepuasa u Obnem 00pa3oBaTeIbLHOrO | 00pPa30BaTEILHOIO peam3anuu
(opMBbI Opranu3zauum aesTeJbHOCTH B Yacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMSI.
Monomonnocms. Haubonvuee u MP 04, MP 08,
HaumMeHbulee 3Ha4eHUs QYHKYUU. MP 09
Yemnas u Heuemuas QyHKYuU.
2 | CpoiicTBa M rpaguKHu 1
TPUTOHOMETPUYECKUX (PYHKLMH.
Hynu ¢hynxyuu npomescymxu
3HAKONOCMOAHCMEA,
Mmonomonnocms. Haubonvuee u
HaumMeHbuLee 3Ha4yeHUus QYHKYUU.
Yemnas u Heuemmnas QyHKYuU.
Ilepuoouunocmeo
MPUSOHOMEMPUYECKUX (DYHKYULL.
IIpakTHYeckue 3aHATHSA 6 IIP6 02, I[IP6 03, OK I - OK 04, Ilo3H/JIPBP 15;
Ne 16. VccrnenoBanue 9YrCIOBBIX 1 IIP6 08, IIPy 03, OK 09 11o3H/JIPBP 16
(GYHKIMNA U TOCTPOEHUE UX TPadUKOB. 1IPy 04;
JIP 07, JIP 09;
MP 01, MP 02,
MP 07, MP 08,
MP 09
IIpodeccnoHanbHO OPHMEHTHPOBAHHOE 2 ITP6 02, TIP6 03, 1IK 2.2 Ilo3H/JIPBP 15;
coJepKaHue 1IP6 08, IIPy 03, OK I - OK 04, 11o3H/JIPBP 16
Ne 17. dyHKIEN B TPoheCcCHOHATHHBIX 2 1Py 04; OK 09

3agadax.

JIP 07, JIP 09;
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBanue Conepikanne yebnoro marepuasa u Obnem 00pa3oBaTeIbLHOrO | 00pPa30BaTEILHOIO peam3anuu
(opMBbI Opranu3zauum aesTeJbHOCTH B Yacax
pa3/iesioB H TeM oByuaromuxcs pe3yJabTarta pe3yJbTarta NPOrpaMMblI
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMS.
MP 01, MP 02,
MP 07, MP 08,
MP 09
Ne 18. lccnenosanue 1 IIP6 02, TIP6 03, OK I - OK 04, Ilo3H/JIPBP 15;
TPUTOHOMETPUUYECKUX (PYHKIMH U 1IP6 08, IIPy 03, OK 09 11o3H/JIPBP 16
MOCTPOCHHUE UX IPaHKOB. 1IPy 04;
Ne 19. TToctpoenue rpaduxa 2
TPUTOHOMETPUYECKON (PYHKLIUHU C JIP 07, JIP 09;
MIOMOILBIO 3JIEMEHTAPHBIX
npeoOpazoBaHui. MP 01, MP 02,
MP 07, MP 08,
MP 09
Tema 1.5 Cojeprkanne y4eOHOro MaTepuana 1 IIP6 01, IIP6 02, OK I - OK 04, Ilo3H/JIPBP 15
Tpuronomerpuyeckn | 1 | O0paTHble TPUTOHOMETPHYECKHUE 1 11P6 04, ITPy 02, OK 09
€ YypPaBHEHHS U pynxuumn.
HEPaBEHCTBA Inasuvie 3nauenus, ceoticmaa, JIP 05, JIP 09;
epaghuxu.
MP 04, MP 08,
MP 09
IIpakTHYecKkHe 3aHATHSA 11 1IP6 01, IIP6 02, OK I - OK 04, 1lo3H/JIPBP 15;
Ne 20. Beruncrienue apkcuHyca, 1 11P6 04, ITPy 02 OK 09 11o3H/JIPBP 16
apKKOCHHYCa, apKTaHTeHCa, ;
APKKOTAHTEHCA. JIP 07, JIP 09;
Ne 21. Pemienue ypaBHeHuU# cost=a, 2
sint=a. MP 01, MP 02,
Ne 22. Pemienne ypaBHeHu# tgt=a, 2 MpP 03, MP 04,
MP 08, MP 09

ctgt=a.
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBanue Conepxanue yuebnoro marepuaia u Obnem 00pa30BaTeILHOTO | 00Pa30BATEJHLHOIO peanu3anuu
(opmbl OpraHu3zanum aesiTeTbHOCTH B yacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
s1 BOCIIMTAHUA.
Ne 23. Pemienue nmpocTenmmx 2
TPUTOHOMETPUUYECKUX YPaBHEHHI.
Ne 24, Pemienue npocTelmx CUCTEM 1
TPUTOHOMETPUUYECKUX YPABHEHHIA.
Ne 25. Penienue npocreimumx 1
TPUTOHOMETPHUYECCKUX HEPABCHCTB.
Kontposannas padora. 2 IIP6 01, IIP6 02, OK I - OK 04, Ilo3H/JIPBP 15;
Pemenue TpuroHoMeTpruuecKkux 1IP6 04, IIPy 02; OK 09 Ilo3H/JIPBP 16
YpaBHEHUU U HEPABEHCTB.
JIP 07, JIP 09;
MP 01, MP 02,
MP 03, MP 04,
MP 08, MP 09
Tema 1.6 CojepkaHre y4eOHOro MaTepraa 1 1IP6 02, IIPy 02; OK I - OK 04, Ilo3zH/JIPBP 15
Oo0o0menue mouaTust | 1 | O6o0uIeHMe MOHATHSA CTEICHH. 1 OK 09
CTEeNneHNn Cmenenw ¢ OelicmeumenbHvim JIP 05, JIP 09;
noxkazamesem, coUCmed CmeneHtu.
HUppayuonanvhvie ypagrenus. MP 04, MP 08,
MP 09
IIpakTH4YeckHe 3aHATHSA 7 IIP6 02, IIP6 04, OK I - OK 04, 1lo3H/JIPBP 15;
Ne 26. Borunciienre KOpHs n-oit 1 IIPy 02; OK 09 Ilo3H/JIPBP 16
CTEIICHHU.
Ne 27. BelnosiHeHue aelicTBUNA HA 2 JIP 07, JIP 09;
CTCTICHSIMH C PAIIHOHATBHBIMU
MOKa3aTeIIIMU. MP 01, MP 02,
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBaHue Conepikanne yebnoro marepuasa u Obnem 00pa3oBaTeIbLHOrO | 00pPa30BaTEILHOIO peam3anuu
(opmbl OpraHu3zanum aesiTeTbHOCTH B Yyacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMSI.
Ne 28. Pemienne nppanuoHaIbHBIX 2 MP 03, MP 08,
YPaBHEHUM. MP 09
KontpoabHas padora. 2 I1P6 02, IIP6 04, OK I - OK 04, To3H/JIPBP 15;
O0001EHNE TTIOHATHS CTEIIEHH. 1IPy 02; OK 09 IozH/JIPBP 16
JIP 07, JIP 09;
MP 01, MP 02,
MP 03, MP 08,
MP 09
Tema 1.7 Cojepkanue y4eOHOro MaTepuaia 5 1IP6 01, IIP6 02, OK I - OK 04, Ilo3H/JIPBP 15
IToxa3zarenbHbIe U 1 | loka3aTeabHasi GyHKIHSA. 1 11P6 04, IIPy 02, OK 09
Jorapupmmuuyeckue Ceoticmea nokazamenvHou
pynxuun dynkyuu u ee epagpux. Yucno e u JIP 05, JIP 09;
dynkyusa y = e*.
2 | Meroabl pelieHust ypaBHeHU U 1 MP 04, MP 08,
HEPaBEHCTB. MP 09
I'paguueckue memoowt pewrenus
VypasHeHuii u Hepasercma. Memoo
UHMEpPBaos 0/ peueHus
HEPABEeHCMa.
3 | JlorapudMbI U UX CBOICTBA. 1
Jecamuunbiii u HamypanbHbill
J102apu@moi.
4 | Jlorapudpmuyeckass QyHKIHUSA. 1

Ceoticmea nocapugpmuueckori
GdyHxyuu u ee epagux.
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBanue Conepawanue yuebnoro marepuaa u Obnem 00pa3oBaTeIbLHOrO | 00pPa30BaTEILHOIO peam3anuu
(opmbl OpraHu3zanum aesiTeTbHOCTH B Yyacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMSI.
5 | B3aumHo o0paTHble PyHKUMH. 1
I'paghuxu 83aummo obpammuwix
dynxyuii.
IIpakTH4YeckHe 3aHATHSA 21 IIP6 02, IIP6 04, OK I - OK 04, 1lo3H/JIPBP 15;
Ne 29. UccnenoBanue u NocTpoeHue 1 1IPy 02, IIPy 04; OK 09 Ilo3H/JIPBP 16
rpaduka nmokazarenbHOU (QYHKIIMH.
Ne 30. Penienue noka3aTesbHbIX 3 JIP 07, JIP 09;
YpPaBHEHUHU.
Ne 31. Pelienue noka3aTebHbIX 2 MP 01, MP 02,
HEPaBEHCTB. MP 03, MP 08
Ne 32. Pemienne cuctem noka3aTeiabHbIX 2
YPaBHEHUM.
Ne 33. Boruucnenue norapumMoB.
Ne 34, TIpeobpazoBanus 2
Jorapu(pMUYECKUX BBIPAKEHUH.
Ne 35, HccnenoBanue norapuMUIecKOmn 1
GYHKIIMM U TOCTpOEHHUE ee Trpaduka.
Ne 36. Pemienne npocreimumx 2
norapu(pMHUECKUX YpaBHEHUH U
HEpPaBEHCTB.
Ne 37. Pemienue cucrem 2
Jorapu(pMHIECKUX YpaBHEHHIH.
Ne 38. [Toctpoenue rpaduka GyHKINH, 3
00paTHO TaHHOM.
KonTpoJsbnas padora. 2 IIP6 02, TIP6 04, OK I - OK 04, Ilo3H/JIPBP 15;
ITokazaTenbHas 1 jorapudmugeckas 1IPy 02, IIPy 04, OK 09 Ilo3H/JIPBP 16
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBaHue Conepikanue yieoHoro MaTepuaia u Odnem 00pa30BaTeILHOTO | 00Pa30BATEJHLHOIO peanu3anuu
(opmbl OpraHu3zanum aesiTeTbHOCTH B Yyacax
Pa3/iesioB U TeM oByuaromuxcs pe3yJabTarta pe3yabTara NMpOrpaMmblI
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMS.
byHKIMNA
JIP 07, JIP 09;
MP 01, MP 02,
MP 03, MP 08
Tema 1.8 CojepkaHre y4eOHOro MaTepuaa 1 1IP6 03, IIPy 02; OK I - OK 04, Ilo3H/JIPBP 15
IlepBuyHoe 1 | IlepBuyHbIe TIPeACTABJICHUSA O 1 OK 09
npejacTaBjieHHE 0 MHOKeCTBe KOMILJIEKCHBIX YHCeJl. JIP 05, JIP 09;
MHOKeCTBe eticmsus c KOMNJIEKCHbIMU
KOMILJIEKCHBIX YHCe yucaamu. Komnnexcro MP 04, MP 08,
conpsicennvle wucaa. Mooyav u MP 09
apaymeHnm yucaa.
Tpueonomempuueckas gopma
KOMNJIEKCHO20 YUCIA.
IIpakTHYecKkue 3aHATHA 5 1IP6 03, IIPy 02; OK I - OK 04, Ilo3H/JIPBP 15;
Ne 39. JleticTBus HaJl KOMIUICKCHBIMH 1 OK 09 Ilo3H/JIPBP 16
yHcliaMu B anrebpandeckoit hopme. JIP 07, JIP 09;
Ne 40. [leticTBus HaJl KOMIUICKCHBIMH 2
YHCIaMH B TPUTOHOMETPHUYECKOM (hopMe. MP 01, MP 02,
Ne 41. Perienue ypaBHeHuii B 2 MP 03, MP 08
KOMIUICKCHBIX YHCIIAX.
Tema 1.9 Cojeprkanne y4eOHOro MaTepurana 4 1IP6 03, IIP6 05, OK 01 - OK 04, Ilo3H/JIPBP 4.2;
IpousBoaHas u ee 1 | lousiTHe mpeaea. 1 1IPy 04; OK 09 11o3H/JIPBP 15
NpUMeHeHUs Ilousamue npedena ¢ynxkyuu 6

nmoukKe.

JIP 05, JIP 09;
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HaumenoBanmue
pa3aeyioB U TeM

Conep:kanue y4e0HOIro MaTepuaia u
(¢opMbI Opranu3zanuu aesiTeJbHOCTH
00y4arouuxcs

O0BeM
B yacax

Kox
o0pa3oBaTeIbHOIO
pe3yJjbTara
oroc coo

Kox
o0pa3oBaTeIbHOIO
pe3yJibTara
®roc Ccno

Ko AM4HOCTHBIX
pe3yJbTaToB
peaaun3zanuu
NMporpamMmbl

BOCIIMTAHMSI/HATIPABJIEHU
s1 BOCIIMTAHUA.

Ilonuamue npedena gynxkyuu 6
becxkoneunocmu. Cpagnerue
OecKoHeuHo ManbiX U OeCKOHEeYHO
bonbuux.

2 | Ju¢pdepeHunpyeMocTb PyHKIUM.
Ilpoussoonas gyukyuu ¢ mouxe.
IIpou3ssoonvie snemenmapHbix
@yuxyuii. Ilpasuna
ouchghepenyuposanusi.

3 | IlpuMeHeHUs1 HEMPEPLIBHOCTH U
NMPOU3BOJIHOI.

Henpepuvignocmo gpynkyuu.
Ceoticmea HenpepviéHblX QyHKYULL.
Teopema Beuiepuumpacca.
Kacamenvnas k epaghuxy gynxyuu.
Teomempuueckuii u uzuyeckuii
cmulen npoussoonol. Ilpumenenue
npou3800HOU 6 uzuke. Bmopas
NPOU3BOOHAS, ee 2e0MempPUecKutl u
@uzuyecKull CMbICIl.

4 | IllpuMeHeHMe MPOU3BOAHON K
HUCCJIeA0BAHUI0 QYHKIUM.
Ilpusnaxu eo3pacmanus (yovieanus)
@yukyuu. Touxu sxcmpemyma.
Acumnmomul epaguxa ¢hynkyuu.
Haubonvuwee u naumenvuiee
3HaAYeHUst YYHKYUU Ha ompesKe.

MP 04, MP 08,
MP 09

23




Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBanue Conepxanue yuebnoro marepuaia u Obnem 0o0pa3oBaTeIbHOIO | 00PAa30BaATEJBLHOIO peaaun3zanuu
(opmbl OpraHu3zanum aesiTeTbHOCTH B yacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
s1 BOCIIMTAHUA.
IIpakTH4yeckue 3aHATHS 26 IIP6 01, IIP6 02, OK 01 - OK 04, TlozH/JIPBP 4.2;
Ne 42. BriuucneHnue npou3BOAHOM 2 1IP6 05, IIPy 02, OK 09 To3H/JIPBP 15;
CTETIEHHOHN (YHKITUH. IIPy 03, 1IPy 04, 11o3H/JIPBP 16
Ne 43. BpruncieHue npou3BoIHON 2
TPUTOHOMETPHIECKON (PYHKITHH. JIP 05, JIP 07,
Ne 44. BrrurucneHnue npou3BOAHON 1 JIP 09, JIP 13;
MOKa3aTeIbHON (DYHKIIHH.
Ne 45, Bpiuuciienre mpou3BOIHON 1 MP 01, MP 02,
o MP 03, MP 04,
JorapupMuyecKor GyHKINH. MP 08, MP 09
Ne 46. Beruncnenue mpou3BOAHOM 2
MPOU3BEJCHUS U YACTHOTO.
Ne 47. Brruucnenue npou3BOAHOM 2
CJIOKHOM (PyHKIIHH.
Kontpoabnas padora. [IpousBoanas. 2 I1P6 01, IIP6 02, OK 01 - OK 04, To3H/JIPBP 4.2;
1IP6 05, IIPy 02, OK 09 Ilo3H/JIPBP 15;
1IPy 03, IIPy 04; Ilo3H/JIPBP 16
JIP 05, JIP 07,
JIP 09, JIP 13;
MP 01, MP 02,
MP 03, MP 04,
MP 08, MP 09
Ne 48. Pemienue 3a1a4 Ha IPUMEHEHUS 1 I1P6 01, IIP6 02, OK 01 - OK 04, To3H/JIPBP 4.2;
HENPEPHIBHOCTH. 1IP6 05, IIPy 02, OK 09 1lo3H/JIPBP 15;
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBanue Conepikanne yebnoro marepuasa u Obnem 00pa3oBaTeIbLHOrO | 00pPa30BaTEILHOIO peanu3anuu
(opMBbI Opranu3zauum aesTeJbHOCTH B Yacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMSI.
Ne 49. Penienue 3aa4 Ha IpUMEHEHUE 1 IIPy 03, 1IPy 04, 11o3H/JIPBP 16
NPOM3BOJIHON B (PM3UKE U TEXHUKE.
Ne 50. HaxoxaeHue KacaTeabHOM K 1 JIP 05, JIP 07,
rpaduky GyHKIIHH. JIP 09, JIP 13;
Ne 51. UccnenoBanue GpyHKIMM Ha 3
Bo3pactanue (yOriBanue). Haxoxnenue MP 01, MP 02,
TOYEK IKCTPEMyMa. MP 03, MP 04,
Ne 52. TToctpoenue rpaduka GyHKIUH C 2 MP 08, MP 09
MIOMOLIBIO TIPOU3BOIHOM.
Ne 53. HaxoxxieHre HanOObIIero u 2
HAaUMEHbIIIET0 3HAYEHUI (PYHKIIMH Ha
OTpE3Ke.
IIpodeccnoHanbHO OPHEHTHPOBAHHOE 2 I1P6 01, IIP6 02, IIK 3.1, IIK 3.3 To3zH/JIPBP 4.2;
coaepraHue 1IP6 05, IIPy 02, OK 0] - OK 04, TloszH/JIPBP 15;
Ne 54. HaxoxaeHue onTuMaibHOTO 2 1IPy 03, IIPy 04, OK 09 11o3H/JIPBP 16
pe3yibTara B 3a/1a4ax
€CTECTBEHHOHAYYHOTO MPO(UIIs. JIP 05, JIP 07,
JIP 09, JIP 13;
MP 01, MP 02,
MP 03, MP 04,
MP 08, MP 09
Kontpoabnas padora. 2 I1P6 01, IIP6 02, OK 01 - OK 04, To3zH/JIPBP 4.2;
[TpuMeHeHus Mpor3BOIHON K 1IP6 05, IIPy 02, OK 09 1lo3H/JIPBP 15;
HCCJICIOBAHUIO (DYHKIIMH 1IPy 03, IIPy 04, IoszH/JIPBP 16

JIP 05, JIP 07,
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBaHue Conepawanue yuebnoro marepuaa u Obnem o0pa3oBaTeIbHOIO | 00pPa30BaTEJbLHOIO peanu3anuu
(opmbl OpraHu3zanum aesiTeTbHOCTH B Yyacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMSI.
JIP 09, JIP 13;
MP 01, MP 02,
MP 03, MP 04,
MP 08, MP 09
Tema 1.10 CojieprkaHre y4eOHOro MaTepuaia 2 1IP6 03, I1P6 05, OK I - OK 04, Ilo3H/JIPBP 15
ITepBoobOpa3nas u 1 | IlepBooOpa3Hast. 1 1Py 04; OK 09
HHTErpaja Onpedenenue nep8oobpasHol. JIP 05, JIP 09;
Tabauya nepsooobpasnvix. OchogHoe
ceoticmso nepsoobpasrnoi. Tpu MP 04, MP 08,
Npasula HaxoHCOeHust MP 09
nep8oooOPAsHOII.
2 | Uurerpain. I1nowads kpuonuneinou 1
mpaneyuu. Popmyna Horomona-
Jletionuya. Onpedenennoiii
unmezpa.
IIpakTHyeckue 3aHATHSA 10 IIP6 01, IIP6 02, OK I - OK 04, Ilo3H/JIPBP 15;
Ne 55. HaxoxxeHue nepBooOpa3HbIX 1 1IP6 05, IIPy 02, OK 09 Ilo3H/JIPBP 16
AIIEMEHTaPHBIX (PYHKIIMA. 1IPy 03, IIPy 04;
Ne 56. [Ipumenenre nepBooOpa3HBIX IPHU 2
peleHny 3aay. JIP 05, JIP 07,
Ne 57. Beluuciienue miomaau 1 JIP 09;
KPUBOJIMHEHHOW TPAITCIIHH. MP 01 MP 02,
Ne 58. Beruncienue HeonpeaeIeHHOro 2 MP 03, MP 08
MHTEerpana.
Ne 59. Brruncienue miomaaei m1oCKux 2
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumenoBanue Conepawanue yuebnoro marepuaa u Obnem o0pa3oBaTeIbHOIO | 00pPa30BaTEJbLHOIO peanu3anuu
(opmbl OpraHu3zanum aesiTeTbHOCTH B Yyacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMSI.
¢buryp u 00beMOB TeJ BpaLLEHUS C
MOMOIIBIO UHTErpaa.
KonTpoJsbnasi padora. 2 1IP6 01, IIP6 02, OK I - OK 04, 1lo3H/JIPBP 15;
[TepBooOpasnas. UnTterpan 1IP6 05, IIPy 02, OK 09 11o3H/JIPBP 16
1Py 03, IIPy 04;
JIP 05, JIP 07,
JIP 09;
MP 01, MP 02,
MP 03, MP 04,
MP 08, MP 09
Pasznea 2. 'eomerpust 64
Tema 2.1 IIpakTHYecKue 3aHATHSA 6 ITP6 01, IIP6 03, OK I - OK 04, Ilo3H/JIPBP 15;
IloBTOpEHUE 1IP6 06, IIPy 01, OK 09 11o3H/JIPBP 16
Ne 60. Pemienne 3a1a4 ¢ MpuMEHEHUEM 1 11Py 03;
CBOWCTB (hUTyp Ha MIIOCKOCTH. ’
Ne 61. 3agaun Ha TOKa3aTEILCTBO U 1 JIP 07, JIP 09;
MIOCTPOEHUE KOHTPIIPUMEPOB.
Ne 62. lcnionp3oBaHue B 3a1a4ax 1 MP 01, MP 02,
IPOCTEHIINX JIOTHYECKUX MIPABUIL. MP 03, MP 08
Ne 63. Pemienue 3anau ¢ 1

HCIIOJIb30BAHUEM TEOPEM O
TPEYTrOJIbHUKAX, COOTHOIICHUH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX,
(akToB, CBSI3aHHBIX C
YEThIPEXYTOJIbHUKAMHU.
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HaumenoBanmue
pa3aeyioB U TeM

Conep:kanue y4e0HOIro MaTepuaia u
(¢opMbI Opranu3zanuu aesiTeJbHOCTH
00y4arouuxcs

O0BeM
B yacax

Kox
o0pa3oBaTeIbHOIO
pe3yJjbTara
oroc coo

Kox
o0pa3oBaTeIbHOIO
pe3yJibTara
®roc Ccno

Ko AM4HOCTHBIX
pe3yJbTaToB
peaaun3zanuu
NMporpamMmbl

BOCHHTaHI/IH/HaHpaBJIeHI/I

1 BOCIIMTaAaHUA.

Ne 64. Pemenue 3amay ¢
UCIIONB30BaHUEM (PAKTOB, CBSI3AHHBIX C
OKPYXHOCTSIMH.

Ne 65. Pemienne 3a1a4 Ha U3MEpPEHU Ha
TUTOCKOCTH, BEIYMCIICHHUE JUTUH H
IIOLIAEH.

Tema 2.2
IMousiTus
cTepeoMeTpUun

Conepkanrie yueOHOTro MaTepuasa

OcHOBHBIE IIOHSITHS T€OMETPHH B
NPOCTPAHCTBeE.

Axcuomvl cmepeomempuu u ce0cmeus
U3 HUX.

~

Haransignasi crepeomerpus.
Ilpuzma, napannenenuneo, nupamuoa,
mempa3dp. Teopema Menenas o
mempa’opa. Llenmpanvroe
NPOeKmuposanue.

IHapanneabHOCTH PAMOI U
IJIOCKOCTH.

Teopemvl 0 napannenbHOCMu NPAMbIX U
niockocmel 6 npocmpaHcmee.

IHapanneabHOCTH PAMOI U
IJIOCKOCTH.

IapannenvHoe npoekmupogaHnue u
uzobpasicenue pueyp.

IleprieHAUKYJISAPHOCTH NPAMOH M
IVIOCKOCTH.

1IP6 02, IIP6 03,
I1P6 06, ITPy 01,
Py 02, IIPy 03;

JIP 05, JIP 09;

MP 04, MP 08,
MP 09

OK 01 - OK 04,
OK 09

Ilo3H/JIPBP 15
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBanue Conepawanue yuebnoro marepuaa u Obnem o0pa3oBaTeIbHOIO | 00pPa30BaTEJbLHOIO peanu3anuu
(opMBbI Opranu3zauum aesTeJbHOCTH B Yacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMSI.
OpmozonanvHoe npoekmuposaue.
Haxnonnwvie u npoexyuu. Teopema o
mpex nepneHOUKyIApax.
IleprieHAUKYJIAPHOCTH NPAMOH H 1
IJIOCKOCTH.
Paccmosnue mexcoy gpueypamu 6
npocmparcmee. Ooujuti nepneHoOuKyIap
08YX CKpewu8arouuxcs NPSAMbIX.
llepnenouxynapHule n10CKOCmu.
IIpakTHYecKkue 3aHATHSA 8
Ne 66. [loctpoenue ceuenuit 1 IIP6 02, TIP6 03, OK 01 - OK 04 Ilo3H/JIPBP 15;
MHOTOTPAaHHUKOB METOJOM CJIE/IOB. 1IP6 06, IIPy 01, Ilo3H/JIPBP 16
Ne 67. ITocTpoeHue cedeHuit 1 1IPy 02, ITPy 03;
MHOTOTPAaHHUKOB METO/IOM TPOCKIINH.
Ne 68. Pemenue 3amaq Ha 2 JIP 07, JIP 09,
HapayIeIbHOCTh MPSMON U IJIOCKOCTH. MP 01, MP 02,
Ne 69. Pemienue 3ana4 Ha 2 MP 03, MP 08
MEPIECHIUKYIIPHOCTD MPSIMON U
IJIOCKOCTH.
Kontposannas padora. BzanmHoe 2 I[IP6 02, [IP6 03, OK 01 - OK 04, Ilo3H/JIPBP 15;
pAacMoJIOKEHUE MPSIMBIX U TNIOCKOCTEM. 1IP6 06, IIPy 01, OK 09 Ilo3H/JIPBP 16

1IPy 02, IIPy 03;

JIP 05, JIP 07,
JIP 09;
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBaHue Conepikanne yebnoro marepuasa u Obnem 00pa3oBaTeIbLHOrO | 00pPa30BaTEILHOIO peanu3anuu
(opmbl OpraHu3zanum aesiTeTbHOCTH B Yyacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMSI.
MP 01, MP 02,
MP 03, MP 04,
MP 08, MP 09
Tema 2.3 CojeprkaHre y4eOHOro MaTepraia 3 IIP6 02, IIP6 03, OK 01 - OK 04, Ilo3H/JIPBP 4.2;
MHororpanHuKH YT1JIbI B IPOCTPAHCTBE. 1 ITP6 06, IIPy 01, OK 09 Ilo3H/JIPBP 15
TpexepanHvlti u MHO202PAHHDBLU )20 1IPy 02, IIPy 03;
Ceoticmea n10CKUX Y2106
MHo2oepanHoeo yena. Ceolcmea nioCcKux JIP 05, JIP 09,
U 08Y2PAHHBIX Y2lI08 MPEXSPaHHO20 y2id. JIP 13;
Teopemvl cunycos u KOCUHYCO8 015
MpexepanHozo yaia. MP 04, MP 08,
Buasl MHOIOrpaHHHUKOB. 1 MP 09
Paszeepmxu MHO202PAHHUKA.
Kpamuatiwue nymu na noeepxnocmu
MHO202PAHHUKA.
Teopema Diinepa. IIpasunvhvie
MHO202paHHUKU. /[6oticmeenHocmo
NPABUTLHBIX MHO202PAHHUKOS.
[pu3ma. [Mapajuenenunen. 1

Ceoticmea napannenenuneoa.
IIpamoyzonvrulii napanienenuneo.
Haxnonnvie npuzmwi. [lupamuna. Buosi
nupamuo. SnemeHmol NPAGUIbHOU
nupamuovwl. Ilupamuowl ¢
PABHOHAKIIOHEHHLIMU peOpamu U
2PAHAMU, UX OCHOBHbBIE CBOUCMEA.
Inowaou nosepxnocmeti

30




Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HanmenoBanue Conepakanue yuebHoro marepuana u Odnem 0o0pa3oBaTeIbHOIO | 00PAa30BaATEJBLHOIO peaaun3zanuu
(¢opMbI Opranu3zanuu aesiTeJbHOCTH B Yyacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMSI.
MHO202PAHHUKOB.
IIpakTH4YeckHe 3aHATHA 15
Ne 70. M3roToBieHue MoaeneH 2 IIP6 02, IIP6 03, OK 01 - OK 04, To3H/JIPBP 4.2;
MHOTOTPAaHHHUKOB. IIP6 06, IIPy 01, OK 09 Io3H/JIPBP 15;
Ne 71. HaxoxieHue 371€eMEHTOB ITPU3MBI. 2 1IPy 02, IIPy 03; ToszH/JIPBP 16
JIP 07, JIP 09,
Ne 72. BeruncneHue NoBEpXHOCTH 1 JIP 13;
napajuieienumneaa.
Ne 73. BeinosjaHeHHEe MPaKTUUECKON 2 MP 01, MP 02,
paboTsl «II0BEpXHOCTH PUMBIY. MP 03, MP 08
Ne 74. HaxoxneHue 3j1eMEHTOB 2
COCTaBHBIX MHOTOTPaHHUKOB.
Ne 75. HaxoxaeHue 371€MEHTOB 1
MTUPAMU/IBL.
Ne 76. BriunciieHre moBEpXHOCTh 1
MTUPAMU/TBL.
Kounrtpoannas pabora. [Ipuzma. 2 1IP6 01, IIP6 02, 1IK 2.1 Ilo3H/JIPBP 4.2;
1IP6 03, IIP6 06, OK 01 - OK 04, 1lo3H/JIPBP 15;
IIPy 01, [IIPy 02, OK 09 11o3H/JIPBP 16
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HanmenoBanue Conepikanue yieoHoro MaTepuaia u Obnem o0pa3oBaTeIbHOIO | 00pPa30BaTEJbLHOIO peanu3anuu
(¢opMbI Opranu3zanuu aesiTeJbHOCTH B Yyacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMSI.
KonTpoJsbnasi padora. 2 1IPy 03;
[Tapamnenenunen. [Tupamuna.
JIP 07, JIP 09, JIP
13;
MP 01, MP 02,
MP 03, MP 08
Tema 2.4 CojeprkaHre y4eOHOro MaTepuaia 2 IIP6 02, IIP6 03, OK 01 - OK 04, Ilo3H/JIPBP 4.2;
Tesa Bpamenust Tena BpaumeHusi: OUJIMHAP, KOHYC, 1 1IP6 06, IIPy 01, OK 09 Ilo3H/JIPBP 15
chepa u map. 1IPy 02, IIPy 03;
OcHogubie colicmea npsamo20 Kpy208020
YUTUHOPA, NPAMO20 KpPY208020 KOHYCA. JIP 05, JIP 09,
Hszobpasicenue  men  8pawjeHusi  Ha JIP 13;
naockocmu. Ceuenusi yunuHopa, KOHyca
u wapa. llapoesoii ceemenm, waposot MP 04, MP 08,
CIIOU, Wapoeoll cekmop (KOHYC). MP 09
Yceuennasn nupamuoa u yceuenuwiii
KOHYC.
JieMeHThl cdepryecKoil reomMeTpum. 1
Konuueckue ceuenus.
KacamenvHule npsmsie u niockocmu
Bnucannvie u onucannwvie cgepul.
Kacarowuecs cghepvi. Kombunayuu men
8paujeHusl.
IIpakTnyeckue 3aHATHS 4
IIpakTuueckoe 3ansaTue Ne 77. 2 IIP6 02, IIP6 03, OK 01 - OK 04, To3H/JIPBP 4.2;
N3roroiienne Mojiesiel TeJl BpalleHHs.. I1IP6 06, IIPy 01, OK 09 Io3H/JIPBP 15;
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBanue Conepikanne yebnoro marepuasa u Obnem 00pa3oBaTeIbLHOrO | 00pPa30BaTEILHOIO peam3anuu
(opmbl OpraHu3zanum aesiTeTbHOCTH B Yyacax
Pa3/iesioB U TeM oByuaromuxcs pe3yJabTarta pe3yabTara NMpOrpaMmblI
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMS.
IIpakTH4yeckoe 3ansaTue Ne 78. 2 IIPy 02, IIPy 03; 11o3H/JIPBP 16
HaxoxxaeHue 31eMeHTOB TeJl BpallleHHs.
JIP 07, JIP 09, JIP
13;
MP 01, MP 02,
MP 03, MP 08
Tema 2.5 CojeprkaHre y4eOHOro MaTepuaia 2 IIP6 02, IIP6 03, OK 01 - OK 04, Ilo3H/JIPBP 4.2;
O0BLeMbBI IlonsiTHe 00BEMA. 1 1IP6 06, IIPy 01, OK 09 Ilo3H/JIPBP 15
MHOTOIPAHHUKOB H | O0vembl MHO202panHuko8. Obvemvl men 1IPy 02, IIPy 03;
TeJl BpaleHus. spawyenust. Akcuomvt o6vema. Bvioo JIP 05, JIP 09,
IloBepXHOCTH Tell | hopmyn 06BEMOE NPAMOY2ONLHOZO JIP 13;
BpallleHusl napanienenuneoaq, NpUmMsl U NUPAMUObL. MP 04, MP 08,
Dopmynvl 011 HAX0JCOEeHUsE 0Obema MP 09
mempasopa. Teopemvl 06 OMHOWEHUSAX
06vemo8.
O0bembl U MOBEPXHOCTH TeJ 1

BpAallleHHs.
Ipunosicenuss unmezpana K 6bI4UCTIEHUIO
00vemMo6 U nosepxmocmeu — mein
sepawenus.  Ilowaob  chepuueckoeo
nosica. Obvem wapogoeo cios. Ilnowaos
cpepui. Pazeepmra yurunopa u Komyca.
Inowaos nosepxnocmu  YuruHopa u
KOHYcCa.

Kombunayuu mnozoepannuxos u men
8PAYEHUSL.
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBanue Conepikanne yebnoro marepuasa u Obnem o0pa3oBaTeIbHOIO | 00pPa30BaTEJbLHOIO peanu3anuu
(opMBbI Opranu3zauum aesTeJbHOCTH B Yacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMSI.
IIpakTHYyecKue 3aHATHS 8
Ne 79. HaxoxaeHue o0beMOB 3 IIP6 02, TIP6 03, OK 01 - OK 04, Ilo3H/JIPBP 15;
MHOTOTPAaHHUKOB. 1IP6 06, IIPy 01, OK 09 11o3H/JIPBP 16
Ne 80. Beruucnenne 065eMOB TeT 1 1IPy 02, IIPy 03;
BpallleHus.
Ne 81. Briuncnenue noBepxHoCTeN Tel 2 JIP 07, JIP 09, JIP
BpalllCHHUS. 13;
MP 01, MP 02,
Ne 82. Brruucienue o0beMOB U 2 MP 03, MP 08
MIOBEPXHOCTEH TEJ BPALLEHUS C
MOMOIIbIO MHTETpasIa.
Tema 2.6 Cojepkanne y4eOHOro MaTepuana 3 1IP6 02, IIP6 03, OK 01 - OK 04, Ilo3H/JIPBP 15
Koopaunartel u BekTopel M KOOPAUHATLI B 1 IIP6 06, IIPy 01, OK 09
BEKTOPHI B NMPOCTPAHCTBE. 1IPy 02, IIPy 03;
NMPOCTPAHCTBE Cymma 6exmopos, yMHOdiCEeHUe 8eKmopa JIP 05, JIP 09,
Ha uyucno. Yaon mexcoy 6eKkmopamu. JIP 13;
Ckanapnoe npouseedenue. Teopema o MP 04, MP 08,
pasnodcenuu  @ekmopa - no - mpem MP 09
HekomnaanapHeim eekmopam. CranapHoe
npouseedeHue 6eKmopos 8 KOOpOUHaAmax.
Dnemenmol 2eomempuu macc.
BekTopsbl M KOOPAMHATHI B 1

NMPOCTPAHCTBE.
Ypasnenue nrockocmu.
Dopmyna paccmosanusi Meicoy moyKamu.
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBaHue Conepikanne yebnoro marepuasa u Obnem 00pa3oBaTeIbLHOrO | 00pPa30BaTEILHOIO peam3anuu
(opmbl OpraHu3zanum aesiTeTbHOCTH B Yyacax
Pa3/iesioB U TeM oByuaromuxcs pe3yJabTarta pe3yabTara NMpOrpaMmblI
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMS.
VYpasenenue cgepul.
Dopmyna paccmosiHusi om mouku 00
nirockocmu. Cnocobwl 3a0anus npsamou
VDABHEHUSIMU.
IIpeoGpa3oBanusi B NPpOCTPaAHCTBE. 1
Ilooo6Hble mena 6 npocmpancmae.
Omuouwenue o06vemos u  niowaoetl
nosepxuocmeti NOOOOHbIX hucyp.
Heuowcenus 6 npocmpancmee:
napaenbHulil NepeHoc, YeHMpPaibHAsl
CUMMEMPUs, CUMMEMPUsL OMHOCUMENTbHO
naockocmu, nogopom. Ceoticmea
osudicenuti. [lpeoopaszosamnue noooobus,
20MOmemusl.
IIpakTHyeckune 3aHATHS 7
IIpodeccnoHanbHO OPHMEHTHPOBAHHOE ITP6 02, TIP6 03, 1IK 4.2 Ilo3H/JIPBP 15;
cojiep:KaHHe IIP6 06, IIPy 01, OK 01 - OK 04, Ilo3H/JIPBP 16
Ne 83. KoopauHats! B 1 1IPy 02, IIPy 03; OK 09
poeCCUOHATBHBIX 3aauax
JIP 07, JIP 09, JIP
13;
MP 01, MP 02,
MP 03, MP 08
Ne 84. [IpuMeHeHHE BEKTOPOB MPHU 2 I[IP6 02, [IP6 03, OK 01 - OK 04, Ilo3H/JIPBP 15;
pelIeHny 3a/1a4 Ha HaX0XKACHUE 1IP6 06, IIPy 01, OK 09 Ilo3H/JIPBP 16

pacCTOSHMM, JJIMH, IUIOMAJEH U

1IPy 02, IIPy 03;
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HanmenoBanue Conepikanue yieoHoro MaTepuaia u Odnem 0o0pa3oBaTeIbHOIO | 00PAa30BaATEJBLHOIO peanu3anuu
(opmbl OpraHu3zanum aesiTeTbHOCTH B Yyacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMSI.
00BEMOB.
Ne 85. HaxoxieHue paccTOsSTHUE MEXITY 1 JIP 07, JIP 09, JIP
TOYKaMH, KOOPJIMHAT CEPEMHBI OTPE3Ka. 13;
Ne 86. Pemienue 3aau u J0oKa3aTeabCTBO 2
TEOPEM C IMOMOIIBIO BEKTOPOB U MP 01, MP 02,
METOJ0M KOOPAMHAT. MP 03, MP 08
Ne 87. [IpumeHeHre IBHXKEHUM MPU 1
pelieHuu 3aiay.
Pa3nes 3. BeposiTHOCTB M CTATHCTHKA, JIOTHKA, Teopusi rpados 28
U KOMOUHATOPHUKA
Tema 3.1 IIpakTHyeckne 3aHATHS 8 ImPo 02, IIP6 07, OK 01 - 04, 09 To3H/JIPBP 4.2;
IoBTOpEHue Ne 88. Pemenue 3aad Ha TaOIUYHOE U 1 I[1P6 08, TIPy 02, Ilo3H/JIPBP 15;
rpadudeckoe MpecTaBIeHUE JaHHBIX. ITPy 03, I1Py 05; Ilo3H/JIPBP 16
Ne 89. Pemienue 3a1a4 Ha IpUMEHEHHUE 1
ONHUCATENBHBIX XapaKTEPHCTUK JIP 07, JIP 09,
YUCIIOBBIX HAOOPOB: CPEeOHuUX, JIP 13;
HAubOIbULE20 U HAUMEHbULE20 3HAYECHUS,
pasmaxa, oucnepcuu U CmanoapmHo20 MP 01, MP 02, MP
OMKLOHEHUS. 03, MP 04, MP 08,
Ne 90. Pemienue 3a1au Ha ornpeieieHue 1 MP 09
YACTOTHI U BEPOSITHOCTU COOBITUH.
Ne 91. BriuuciieHre BepOsSTHOCTEH B 1
OTBITaX C PABHOBO3MOKHBIMU
3JIEeMEHTAPHBIMU UCXO/IaMHU.
Ne 92. Pemienue 3a7a4 ¢ IpUMEHEHUEM 2

KOMOHMHATOPUKH.
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBaHue Conepikanue yieoHoro MaTepuaia u Obnem o0pa3oBaTeIbHOIO | 00pPa30BaTEJbLHOIO peanu3anuu
(opmbl OpraHu3zanum aesiTeTbHOCTH B Yyacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMSI.
Ne 93. Pemienune 3ana4 ¢ IpUMEHEHUEM 2
nuarpamm Diiepa, 1epeBa
BEPOATHOCTEN, (POPMYJIbI
Tema 3.2 CojeprkaHre y4eOHOro MaTepraia 1 IIP6 02, TIP6 07, OK 01 — 04, 09 Ilo3H/JIPBP 4.2;
BeposiTHOCTD. BepositHocTh. JlelicTBUSI HAX 1 [TPy 02, I1Py 03; Ilo3H/JIPBP 15;
HeiicTBus Haj BEPOATHOCTHAMM.
BEPOSATHOCTAMMU Bepoamnocmnoe npocmpancmeo. JIP 07, JIP 09,
Axcuomvl meopuu epossimuocmell. JIP 13;
Ycnosnas eeposmuocme.
Ilpasuno ymmooicenus eposimuocmel. MP 04, MP 08,
Dopmyna noaHou 8epoSMHOCHIU. MP 09
Dopmyna batieca.
IIpakTHYecKkue 3aHATHA 5 I1P6 02, IIP6 07, OK 01 -04, 09 Ilo3H/JIPBP 4.2,
I[IpakTuyeckoe 3ansaTue Ne 94, 3 I[1P6 08, IIPy 02, TlosH/JIPBP 15;
Pemrenue 3amad Ha ClIO)KEHHE B [TPy 03, I1Py 05; Ilo3H/JIPBP 16
YMHO>KEHHE BEPOATHOCTEN.
Ne 95. Pemenue 3a1a4 Ha HaX0XKICHUE 2 JIP 07, JIP 09,
IIOHOW BEPOSTHOCTH, IPUMEHEHHE JIP 13;
TeopeMsl baiteca.
MP 01, MP 02,
MP 03, MP 08
Tema 3.3 Cojepkanue y4eOHOro Marepuana 3 I1P6 02, IIP6 07, OK 01 - 04, 09 Ilo3H/JIPBP 15
CayuaiiHbie MartemMaTn4ueckoe OKHIaHHe " 1 [1Py 02, ITPy 03;
BeJIMYUHBI AUCTIepPCUs  CJOYYAWHOH  BeJHYHHBI.
Pacnpeoenenue cymmvl u npoussedenus JIP 07, JIP 09,
HEe3A8UCUMBIX  CIVYAUHBIX — GEIUYUH. JIP 13;
Mamemamuyeckoe odicudanue u
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HaumenoBanmue
pa3aeyioB U TeM

Conep:kanue y4e0HOIro MaTepuaia u
(¢opMbI Opranu3zanuu aesiTeJbHOCTH
00y4arouuxcs

O0BeM
B yacax

Kox
o0pa3oBaTeIbHOIO
pe3yJjbTara
oroc coo

Kox
o0pa3oBaTeIbHOIO
pe3yJibTara
®roc Ccno

Ko AM4HOCTHBIX
pe3yJbTaToB
peaaun3zanuu
NMporpamMmbl

BOCHHTaHI/IH/HaHpaBJIeHI/I

1 BOCIIMTaAaHUA.

oucnepcust Cymmul CLyYaUHbIX 6eIUYUH.
bunapuas cayuaiinas eenuyuna,
pacnpedenenue bepuynnu.
T'eomempuueckoe pacnpedenenue.
bunomuanvnoe pacnpeoenenue u eco
ceolcmad.

HenpepbiBHbIE ci1y4yaliHbIe
BeJIHYHUHBI.

Ilonsimue o nnomnocmu 6eposmMHOCmU.
@ynxyus pacnpeoenenus. Pasnomepnoe
pacnpeoenenue. Ilokasamenvroe
pacnpeoeneHue, e20 napamempul.
Pacnpeoenenue  Ilyaccona u  eco
npuMeHeHue.

HenpepbiBHbBIE cCyyailHbIe
BeJMYMHBI.

Hopmanvnoe pacnpeoenenue. @ynxyus
Jlannaca. Illapamempuvt HOpManbHO2O
pacnpeoenenus. Ilpumepol ciyuatinbix
8eUYUH, NOOYUHEHHBIX HOPMATLHOMY
3aKOHY (RO2PeUHOCb USMEPEeHULl, POC
Yejl06eKa).

MP 04, MP 08,
MP 09

IIpakTH4yeckue 3aHATHS

Ne 96. Pemienue 3a1ay Ha
pacrpeielieHie CyMMBI M TIPOU3BEICHUS
HE3aBUCHUMBIX CJIy‘-Iaf/'IHbIX BCIINYUH.

IP6 02, IIPG 07,
IIP6 08, IIPy 02,
TPy 03, TPy 05;

JIP 07, JIP 09,

OK 01 - 04, 09

ITo3H/JIPBP 15;
Ilo3H/JIPBP 16
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBanue Conepikanne yebnoro marepuasa u Obnem 00pa3oBaTeIbLHOrO | 00pPa30BaTEILHOIO peam3anuu
(opmbl OpraHu3zanum aesiTeTbHOCTH B Yyacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMSI.
JIP 13;
MP 01, MP 02,
MP 03, MP 08
IIpogeccrnoHaIbHO OPHMEHTHPOBAHHOE 2 I1P6 02, IIP6 07, IIK 3.1, [IK 3.3 1lo3H/JIPBP 15;
coaepraHue I[1P6 08, IIPy 02, OK 01 -04, 09 Ilo3H/JIPBP 16
Ne 97. CnyyaiiHble BeTMUUHBI B 2 1Py 03, 11Py 05;
npodecCHOHANBHBIX 3a7a4ax JIP 07, JIP 09,
JIP 13;
MP 01, MP 02,
MP 03, MP 08
Ne 98. Pemienue 3a1a4 Ha MpUMEHEHUE 1 I[1P6 02, I1IP6 07, OK 01 - 04, 09 TlosH/JIPBP 15;
pacrnipenenenus [lyaccona. I[1P6 08, TIPy 02, Ilo3H/JIPBP 16
Ne 99. Pemenuu 3aa4 Ha IpUMEHEHUE 1 IIPy 03, IIPy 05;
¢bynkuuu Jlammaca. JIP 07, JIP 09,
Ne 100. [TpumeHneHre HOpMaAIBHO 2 JIP 13;
pacrpeieleHHbIX CITy4allHbIX BEJIMUNH
NIPY PELICHUH 3a/1a4. MP 01, MP 02,
MP 03, MP 08
Tema 3.4 Cojepkanre y4eOHOro MaTepuaa 1 I[IP6 02, TIP6 07, OK 01 — 04, 09 Ilo3H/JIPBP 15
Teopust koppeasiuun | Teopusi KoppeJsiuu. 1 [1Py 02, I1Py 03;

Kosapuayus osyx cnyuatinvix enuyun.

THonamue o xoagppuyuenme xoppenayuu.

Cosmecmuvie HAOI0OO0eHUs 08)YX

JIP 07, JIP 09,
JIP 13;
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Koa Tn4HOCTHBIX

Kox Kox pe3yJibTaTOB
HaumeHnoBanue Conepawanue yuebnoro marepuaa u Obnem o0pa3oBaTeIbHOIO | 00pPa30BaTEJbLHOIO peanu3anuu
(opmbl OpraHu3zanum aesiTeTbHOCTH B Yyacax
pa3iesioB U TeM oByuaromuxcs pe3yJjbTara pe3yJibTara NMporpamMmbl
®1OoC COO ®IrocC C1io BOCIIUTAHMSI/HATIPABJICHH
sl BOCIIUTAHMSI.
CAYYAUHbIX enUyUl. Buibopounwiil MP 04, MP 08,
K02¢huyuenm xoppenrayuu. Jlunevinas MP 09
pezpeccusl.
IIpakTH4yeckune 3aHATHS 1 I[mPo6 02, I1IP6 07, OK 01 - 04, 09 TlosH/JIPBP 15;
Ne 101. HaxoxxaeHue ypaBHEHUS TIPSAMOA 1 I[1P6 08, TIPy 02, Ilo3H/JIPBP 16
JIUHUU PETPECCUMU. [1Py 03, I1Py 05;
JIP 07, JIP 09,
JIP 13;
MP 01, MP 02,
MP 03, MP 08
Bcero 222
KoncyabTanuu 6
JK3aMeH 6
Hroro 234
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4. YCJIOBUSA PEAJIM3ALIUU ITPOT'PAMMBI YYEBHOI'O IPE/IMETA

Tpeb6oBaHUA K MUHMMAJIbHOMY MATEPHATILHO-TEXHHYECKOMY O0ecreyeHUIo
Peanuzanus nporpammbl yaeOHOTo TipeMeTa TpeOyeT HaaTu4usl ydeOHOro kabuHeTa

«MaremMaTukay.

O6opynoBanue yueOHOTO KaOMHeTa:
1I0CaJOYHBIC MECTa CTYCHTOB;

pabouee MecTo MmpernoaaBaTes;

JOCKa;

HarsiAHbIe MocoOus (Y4eOHUKH, OIOPHBIC KOHCIEKTBI, CTCHIBI, pa3aaTOYHBIN
MaTepuai, MOJICIU CTEPEOMETPUICCKHX Tell, TIPE3CHTAIINH ).

Texaudeckue cpencTBa 00ydeHHUS:
IIK;
MyJIbTUMEINA POEKTOP, IKPaH.

Nudopmanunonnoe odecredeHue 00ydeHus

OcHOBHBIE HCTOUHHUKH

st npenogaBareei

. Konmoropor A.H. Anrebpa u Havasia MmaremaTudeckoro ananuza 10—11 kiaccsl.

M.: IIpocsemienue, 2018.

Caaxsan C. M. C12 I'eometpus. [Toypounsie pazpadotku. 10—11 kiaccsr :
yue0.nmocodue mis obmeoOpaszoBar. opranuzanuid / C. M. Caaksin, B. @. byTy30B.
— M.: IIpoceemienue, 2017. — 2-e uzn., mepepad.

JJ1s1 cTyAeHTOB

. Mepzmsixk A.l'., Homuposckuii [.A., [TomsaxkoB B.M.; nox penakuuen [1ogonbckoro

Marematuka. AunreOpa W Hayala MaremaTudeckoro aHainmsa 10  kiacc
(yrnyOnennbiii ypoBenb). M.: U3natensckuii nieHTp «Bentana — ['pady, 2018.
Mepsnsik A.I'., Homuposckuit [I.A., [TonskoB B.M.; nox peagakiuei [lononbckoro
Marematuka. Anredpa W Hayajlla MaremaTudeckoro aHaimmsza 11 kiacc
(yrmyOnennbiii ypoBeHb). M.: U3natennckuii ienTp «Bentana — ['pady, 2018.

. HOI‘OpGJ’IOB A.B. Maremartuka: anre6pa N HaydajJla MAaTcMaTHYCCKOI'O aHajlIu3a,

reometpusi. ['eomerpusa. 10-11, AxmuonepHoe obmiectBo "M3maTenbcTBo
"IIpoceemienne", 2020.

I[OHOJIHI/ITCJILHLIQ HCTOYHHUKHU

Joist mpennogaBaresieit

. bammakoB M.M. Maremaruka: anreOpa M Hayajga MaTEMaTHYECKOTO aHAU3a,

reoMeTpus: y4eOHWUK JUIsl CTYACHTOB MPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX
opranu3zanuii, ocBanBarmmx npodeccun u cnenuanbaoctu CI10. — M.,2017



2. bammvakoB M.M. Maremaruka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHAIIM3a,

reomerpusi: COOpHUK 3ahady NPOPUIBHOW HANpaBIEHHOCTH: Yyued.mocodue ams
CTYJEHTOB MNPO(PECCHOHANbHBIX O00pa30BaTEIbHBIX OpraHU3alUil, OCBAMBAIOIINX
npodeccun u cnermaibHoctu CI10. — M.,2017

. bammakoB M.U. Maremaruka: anreOpa M Hayajga MaTEMaTHYECKOTO aHaU3a,
reoMeTpusi: 3aJavyHuK: ydeO.mocobue nisi CTYACHTOB MpOodhecCHOHATBHBIX
00pa30BaTeNbHBIX OpraHMU3allMii, OCBAaUBAIOLIUX Mpodeccud U CHEUUAITbHOCTH
CIIO. M.,2017

. bammakoB M.M. Maremaruka: anreOpa ¥ Hadaja MaTeMaTHYECKOTO aHaIIM3a,
reOMEeTpusi:  OJEKTPOHHBIM  y4el.- METOJd. KOMIUIEKC sl CTYJEHTOB
npodeCCUOHANIbHBIX 00pa30BaTEIbHBIX OpraHU3alldii, OCBAaUBAOIIUX Mpodeccuu u

cneruanbHoctu CIIO. — M.,2017

HuTepHeT pecypcsl:

10.

I1.

12.

13.

14.

Bceepoccuiickue unTepHeT-onmumnuansl. - URL: https://online-olympiad.ru/ -

TeKCT: 3JIEKTPOHHBIN.

Enunas xomnexkumst 1uudpoBbix  obOpaszoBarenbHbiX pecypcoB. - URL:
http://school-collection.edu.ru /. - TeKCT: 3I€KTPOHHBI.

Hayunast snextponnas 6momuorexka (H3B). - URL: http://www.elibrary.ru -

TekcT: 3JIeKTPOHHBIN
OO6pa3zoBarenbHbI MOPTa AJIsl MOJATOTOBKU K 3K3aMeHaM https://oge.sdamgia.ru/

OtkpeiThiii kKOJemK. Marematuka. - URL: https://mathematics.ru/ - Tekcr:
AJIEKTPOHHBIM.

CnpaBouHHK o MaTeMaTHUKE IS IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / - TekcT: 3ME€KTPOHHBIH.
Cpenusst MatemaTudeckas uatepHer mkosa. - URL: http:/ www.bymath.net / -
TeKCT: 3JEKTPOHHBIM.

@denepanbHblii 1IEHTp WHGOPMAIMOHHO-00pa3oBaTeabHbIX pecypcoB. - URL:
http://fcior.edu.ru / - TekcT: 3MEKTPOHHBIM.

®denepanbHbIi 1EHTP WHGOPMAIMOHHO-00pa3oBaTeabHBIX pecypcoB. - URL:
http://fcior.edu.ru / - Tekct: 3ME€KTPOHHBIN.

http:// www.youtube.com/watch?v=TxFmRLiSpKo (I"eomerpuueckuii cMbICHa
MIPOU3BOJAHON).

http://www.youtube.com/watch?v=PbbyP80oEv-g (Jlexmust 1o TEME
«ITepBooOpazHas 1 HeopeIeIEHHbIN UHTETPaI»).
http://www.youtube.com/watch?v=39gGZQW36M8k&feature=channel (Tabmuiia
OCHOBHBIX HHTETPAJIOB).

http://www.youtube.com/watch?v=7lezxG4ATcA &feature=channel (Jlekuus mo
Teme «HenocpencTBeHHOE HHTEIPUPOBAHUE ).

http:// www.youtube.com/watch?v=C_7clQcJP-c (Teopus BeposTHOCTEH).
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http://www.youtube.com/watch?v=C_7clQcJP-c
http://www.youtube.com/watch?v=7lezxG4ATcA&feature=channel
http://www.youtube.com/watch?v=3qGZQW36M8k&feature=channel
http://www.youtube.com/watch?v=PbbyP8oEv-g
http://www.youtube.com/watch?v=TxFmRLiSpKo
https://www.resolventa.ru/demo/demomath.htm
https://mathematics.ru/
https://oge.sdamgia.ru/
http://www.elibrary.ru/
https://online-olympiad.ru/
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5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
HPEIMETA
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HaunmeHnoBanue 00pa3oBaTeIbHbIX
pesyastatoB ®I'OC COO
(mpeametHble pe3yabTathbl —[1Py)

@®opMbI U METOIbI KOHTPOJISI M OLIEHKH
pe3yabTaToB 00y4eHHusI

I1P6 01 chopMupoBaHHOCTH MTPEICTABICHHIA
0 MaTeMaTHKe KaK YaCTU MUPOBOM KYJIbTYpPbI
1 MECTE MaTEMaTUKH B COBPEMEHHOM

IUBUJIM3AIIH, CII0CO0aX OMUCAHUSA SABJICHUIN
peaIbHOrO MUpPA HA MATEMATHUECKOM SI3bIKE;

- BBIIIOJIHCHHUEC MIPOCKTA,
- BBIIIOJIHCHUEC U 3allliTa MPE3CHTAlNU.

ITP6 02 chopMUpOBAaHHOCTH TPEICTABIICHUNA
0 MaTeMaTHYECKUX MOHATUAX KaK
BKHEHIIINX MaTeMaTHYECKUX MOJETISX,
MO3BOJISIIOIIUX OMUCHIBATh U U3y4aTh pa3HbIC
MIPOLIECCHI U SIBJICHUS; TOHUMaHHE
BO3MOKHOCTH aKCHOMAaTHYECKOTO
MIOCTPOCHHUS MaTEMaTHUECKUX TEOPHIi;

- BBITIOJIHCHUEC ITPOCKTA,
- BBIIIOJIHCHUC U 3allliTa MPE3CHTAlHU.

ITP6 03 BirageHne METOIAMH JIOKA3aTEILCTB
Y aJITOPUTMOB PELICHUS, YMEHHE UX
HpI/IMCHSITB, HpOBOI[I/ITB JOKA3aTCIIbHBIC
paccyXJIeHUs B XOJI¢ PEIICHHS 3a/1a4;

- BBITIOJTHEHHUE TTPOBEPOYHOI paboTHI;
- BBINIOJTHEHUE KOHTPOJILHON PabOThI;
- YCTHBIH OIIpOC;
- TECTUPOBAHHUE.

I1P06 04 BiaseHue craHJapTHBIMU IPUEMaMHU
pELIEeHUs PAllMOHAJIBHBIX U
UppaLMOHATIBHBIX, [I0KA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX
YpaBHEHUI U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX
[IpOrpaMM, B TOM YHCJIE JIJIsl TIOUCKA Ty TH
pELIECHNS U WIIKOCTPALUU PELLEHUS
YpPaBHEHUI U HEPABEHCTB;

- BBIIIOJIHEHUE MPOBEPOYHOM pabOThI;
- BBITMIOJIHEHUE KOHTPOJILHON PabOTHI;
- YCTHBIH OIIpOC;
- TECTUPOBAHUE.

ITP6 05 cdopMuUpOBaHHOCTD MPEICTABICHHIA
00 OCHOBHBIX TIOHATHUSAX, HICSIX U METOJIaX
MaTeMaTHYECKOTO aHalln3a;

- BBITIOJIHEHUE TTPOBEPOYHOI paboThI;
- BBITIOJIHEHUE KOHTPOJIBHOU paboThI;
- YCTHBIH OIIpOC;
- TECTHPOBAHUE.

ITP6 06 Bi1ageHNE OCHOBHBIMU NMOHATHUIMH O
MJIOCKUX W MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX PUTYpax, UX OCHOBHBIX
CBOMCTBax; C(hOPMUPOBAHHOCTD YMEHUS
pacmo3HaBaTh reoMeTpuuecKkue (GUrypsl Ha
YepTekKax, MOJICTISX U B pealbHOM MUPE;
MIPUMEHEHNE U3YYCHHBIX CBOCTB
reoMmeTpudeckux puryp u Gopmyi mist
pEIlIeHUs TEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C
MIPAKTUYECKUM COJIEPIKAHHUEM;

- BBITIOJIHEHUE TPOBEPOYHON pabOTHI;
- BBITNIOJIHEHUE KOHTPOJILHON PabOTHI;

- YCTHBIH OIIpOC;

- TECTUPOBAHUE;

- BBITIOJIHEHUE NTPAKTUYECKON pabOThI;

- BBIIIOJIHEHUE TIPOCKTA;

- BBIIIOJIHCHUC U 3allluTa MPE3CHTANU.

I1P6 07 chopMuUpOBaHHOCTH MPEICTABICHHIA
0 TpolLeccax U SBJICHUIX, UMEIOIINX
BEPOSITHOCTHBIN XapakTep, CTATHCTUICCKUX
3aKOHOMEPHOCTSIX B PealbHOM MHUPE,
OCHOBHBIX TIOHATHUSX JIEMEHTAPHOU TEOpUHU
BEPOATHOCTEH; YMEHUN HAXOJIUTh U
OIICHUBATh BEPOSITHOCTH HACTYTUICHUS
COOBITUI B IPOCTEHIINX MPAKTUYECKUX
CUTYaIUsIX ¥ OCHOBHBIE XapaKTePUCTUKU
CIIy4alHbIX BEJTUYMH;

- BBITIOJIHEHHUE TTPOBEPOYHOI paboTHhI;
- BBIIIOJIHEHUE KOHTPOJILHON PabOTHI;
- YCTHBIH OIIpOC;
- TECTUPOBAHUE.

IT1P6 08 BiasieHme HaBBIKAMU
HCIOJIb30BaHUS TOTOBBIX KOMITBFOTEPHBIX
MPOrpaMM TIPH PEIICHUH 3a71a4;

- BBIIIOJIHEHUE MPAKTUYECKON paboTHI;

ITPy 01 cdopmMupoBaHHOCTH MpeICTABICHUM
0 HEOOXOIMMOCTH J10Ka3aTeIbCTB MPH
000CHOBAaHUU MaTEeMAaTUYECKUX
YTBEP)KJICHUN U POJIM aKCHOMATUKU B
POBEICHUHN JEIYKTHBHBIX DACCYKICHUMN,

- BBIIIOJIHEHUE TIPOBEPOYHOIl pabOTHI;
45 BBITIOJIHCHHE KOHTPOJIBHOM paboThI;
- YCTHBIH OIIpOC;
- TECTUPOBAHHUE.




SO0 XN AW

12.

13.
14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24.
25.

26.
217.
28.
29.
30.

31.

Ipuiaoxenue 1
TemaTuka HHAMBUAYAJIBHBIX IPOEKTOB 110 MPEAMETY

AJITOPUTMBI PELIEHUS] TPUTOHOMETPUUYECKUX YPABHEHUHN U CUCTEM
YpaBHEHUM.
AJIMKBOTHBIE APOOH.
Apudmetuka ocratkoB. CpaBHEHHS IO MOAYJIIO.
be3 MepHOU TMHENKHU, WU U3MEPEHUE TOJIBIMUA PYKaAMMU.
Besnecymias maremaruka B mpodeccuu JIabOpaHT XUMUYECKOTO aHaIN3a.
Buasl 3a1au Ha Jiornyeckoe MbllieHue. Bee ects uuncio.
['apMoHuMs 1 MaTemMaTHKa.
['eomerpus EBknmaa kak nepsas Hay4Hasi CUCTEMA.
['eomerpus JlobaueBckoro.
['eoMeTpusi MHOrOrpaHHUKOB MPOQeccuu JT1a0OPAHT XUMUYECKOTO
aHanu3a.
I'paduku r5memMeHTapHBIX PYHKUIMM B Tpodeccruu 1abopaHT XUMUYECKOTO
aHaIM3a.
['paduueckuit MeTo1 pelIeHHs] TPUTOHOMETPUUYECKUX YPaBHEHUH U
HEPABEHCTB.
['eomerpuyeckue Mmozenu B npodeccuu 1adopaHT XUMUUECKOTO aHAJK3a.
JlnodaHTOBBI ypaBHEHUS.
3arajgounble rpaduKu TPUTOHOMETpUYECKUX (DYHKIMI B ipodeccuu
7a00paHT XUMUYECKOT0 aHAJIH3a.
3ajaun Ha ONTUMU3ALNIO B Tpodeccuu IabOpaHT XUMUYECKOTO aHaJIU3A.
3aJ1auu Ha CBEKEM BO3AYXE.
3amMeyaTeabHbIE MATEMAaTUYECKUE KPUBBIE.
3a4eM 4esIOBEKY HY>KHbI U3MEPEHHUSI B pPa3HbIC BpeMeHa?
3HAKOMOE U HE3HAKOMO€E Marndeckoe uucio [1u.
N3mepenus B npodeccun ciecapb-peMOHTHUK.
KoHcTpyrpoBanue Moieneit MHOrOrpaHHUKOB B Mpodeccuu 1abopaHT
XUMHUYECKOTO aHaJn3a.
Kpbuiatele MaTeMaTUYECKUE BHIPAKECHUS.
Kypnesbl, copusmbl, mapagokchl B MaTEMaTHKE.
MaremaTnyeckoe MOJICTUPOBAHUE U €r0 TPAKTUUECKOE TPUMEHEHUE B
npodeccun 1a00opaHT XMMUYECKOTO aHaIU3a.
Meton MaremMaTuuecKoi HHIYKIUH Kak 3()PEKTUBHBIA METOA
JIOKa3aTeNbCTBA TUIIOTES.
Metonsl peleHuss TPUrOHOMETPUYECKUX YPABHEHU M.
OnTruueckue WUTIO3UU U UX TPUMEHEHHE.
OpHaMeHT KakK OTIIeYaTOK AYLIU HapoJa.
[Touck onTUManbHBIX pelieHui B mpodeccuu 1ab0paHT XUMUYECKOTO
aHanIu3a.
[IpakTrueckue coBeThl MaTEMATUKOB JJ1sl Tpodeccuu 1abopaHT
XUMHYECKOTO aHaJn3a.
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32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

46.
47.

[Ipenanbs cTapunbl Ja€KON (pElIEHNE CTAPUHHBIX 3a/a4).
[IpenpicTOopusi MaTeMaTUYECKOTO aHaIM3a. 3HaUYCHHUE TTPOU3BOIHOM B
Pa3JIMYHBIX 00JIACTAX HAYKH.

[Tpubopsl, UHCTPYMEHTHI U IPUCTIOCOOJICHHUS 1J1s1 BBIYMCIICHUM.
[TyTemecTBre B Mup (ppakTaios.

Camoe MHTEPECHOE YUCIIO.

CekpeT yCnenHoro peneHus 3aiad.

Cekpetnble popmyasl Jxuponamo Kapaana.

Cemb BeMUYalIMX 3aralok MaTeMaTHKU.

Cepbe3Ho€ 1 KypbEe3HOE B UHCTIaX.

C1oHBIE TPOLICHTHI B peIbHOM KU3HH.

dunocodckas TaitHa dynces.

dunocodckre aCeKThl MATEMATHKH.

OyHKIWYU B KU3HHU YETOBEKA.

«Yucna He ynpasisiloT MUPOM, HO TTOKa3bIBAIOT, KaK YIPABISETCS MUP
N.B. I'ete).

Yucna ¢ coOCTBEHHBIMH UIMEHAMMU.

Yucno, kotopoe 6ombie Beenennoii.
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Cunxponusauus odopasoBareiabHbIX pe3ybraToB PI'OC COO n ®I'0OC CIIO

Ipuiaoxenue 2

HaumenoBanue OK, HaumenoBanue HaunmenoBanue
coraacio ®I'OC CIIO JIMYHOCTHBIX Pe3yJIbTATOB MeTtanpeameTHbix (MP)
(JIP) pe3yJbTaTOB
corsiacio ProcC COo corsiacio ®IrOC COO

OK 01. Bwibupats cnoco0Osr | JIPS chopmupoBanHocTh | MP3  BnajeHue HaBbIKaMH
peneHus 3a1a4d | OCHOB ~ CaMOpa3BUTHUSL U | IO3HABATEIIHHOM, y4eOHO-
npodeccHoHaNbHON CaMOBOCIIUTaHUS B | UCCIJIEI0BATEIbCKON u
JESTENBHOCTH, COOTBETCTBUU C | MPOCKTHON  JIESITENILHOCTH,
IIPUMEHUTEIIBHO k | OOlIeUeoBeYeCKUMH HaBBIKAMU paspeuieHus
Pa3IMUHBIM KOHTEKCTaM IEHHOCTSIMU W HUAeaJaMH | mpoOieM; CIOCOOHOCTh U

IPaKJaHCKOTO o0111ecTBa; | TOTOBHOCTD K

TOTOBHOCTh U CIIOCOOHOCTH K | CAMOCTOSITEIbBHOMY — TIOMCKY

CaMOCTOSITEJIbHOM, METOJOB peueHus

TBOPYECKOM U OTBETCTBEHHOM | MPAKTHUYECKUX 3ajad4,

JIeATEIbHOCTH; MIPUMEHEHUIO pa3INYHBIX

JIP9 roTOBHOCTH U METOJO0B MO3HAHUS,

CIIOCOOHOCTH K

00pa3oBaHMIO, B TOM YUCIIE

camMo00pazoBaHuIo, Ha

MPOTSKEHUH BCEU KU3HU;

CO3HATEJIbHOE OTHOIIEHUE K

HEIPEPHIBHOMY

00pa30oBaHMIO KaK YCIOBHUIO

YCIIECIIHOU

npodeccuoHaIbHON U

001IeCTBEHHOMN

JIeATEIbHOCTH;
OK 02. OcymectBusats | JIP 5 cdopmupoBanHocts | MP 1 yMEHHE
MTOUCK, aHaIu3 U | OCHOB  CaMOpa3BUTUS U | CAMOCTOSITENIBHO OINPENEIATh
HHTEPIIPETaUIO CaMOBOCIIUTaHUA B | LIEJI ACATCIBbHOCTH n
MH(pOPMALMH, HEoOXOMUMOli | COOTBETCTBHH C | COCTaBJIATh TIJIaHBI
AN BBINOAHEHHs  3ajay | OOLICUCITIOBEYCCKHMU JIeATEeTbHOCTH;
npodeccHoHaTbHOl LHEHHOCTSIMU W HUJCaJlaMH | CAaMOCTOATEIbHO
NEATEIBHOCTH. IPaXXAaHCKOIO 00IIeCcTBa; | OCYIIECTBIIATH,

TOTOBHOCTh U CIIOCOOHOCTH K | KOHTPOJIHPOBATh u

CaMOCTOSITEIILHOM, KOPPEKTUPOBATH

TBOPYECKOI U OTBETCTBEHHOM | J€ATEIBHOCTh; HMCIOJb30BaTh

JeSTeTbHOCTH; BCE BO3MOXHBIE PECYPCHI ISt

JIP 7 HAaBBIKU | JOCTMIKEHUS IIOCTaBJIEHHBIX

COTPYAHUYECTBA CO | Iesie U peayn3aluu TUTAHOB

CBEpPCTHUKAMM, JIE€TbMU | 1ESITEIbHOCTH; BBIOMpAThH

MJIaJIIETOo BO3pacCTa, | YCIEIIHbIE  CTpAaTeTdd B

B3POCIBIMHU B | Pa3IMUHBIX CUTYaLUAX;

00pa3oBaTenbHOM, MP 3 BnajeHue HaBBIKAMHU

00IIECTBEHHO MIOJIE3HOM, | TO3HABATEIBHOM, y4eOHO-

y4eOHO-UCCIIeI0BATEILCKON, | MCCIEA0BATEIbCKOM u

MIPOEKTHOM M JPYrUX BUJAX | IPOCKTHOM  NIE€ATEIBHOCTH,

JeSTeTbHOCTH; HaBBIKAMHU paspenieHus

JIP 9 T10TOBHOCTH U | mpoOjeM; cmocOOHOCTh H
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CIIOCOOHOCTH K
00pa3oBaHUiO, B TOM YHCJIC

caM000pa30BaHMUIO, Ha
OPOTSDKEHUM  BCEH  KHU3HH;
CO3HATENIIFHOE OTHOILIEHHE K
HENpepbIBHOMY
00pa30oBaHUIO KakK YCIIOBUIO
YCIIEIIHOU
pohecCHOHATLHOM "
001LIeCTBEHHON
NeSITeTbHOCTH;

JIP13 oco3HaHHBI BBIOOp

Oynymeir  mpodeccun  u
BO3MOXKHOCTEH  pean3aiuu
COOCTBEHHBIX  JKU3HEHHBIX

TOTOBHOCTh K
CaMOCTOSITEILHOMY ~ TTOHMCKY
METO/IOB penreHus
MPAKTHYECKHUX 3ajad4,
MIPUMCHCHUIO Pa3ITUYHBIX
METOH0B MMO3HAHHA;

MP 4 TOTOBHOCTD u
CIIOCOOHOCTD K
CaMOCTOSITCIBLHOMN
nH(GOPMaIMOHHO-
II03HABATEIILHOM
IeITEILHOCTH, BJIaJIEHUE
HaBLIKAaMHU TOJTy9ICHUS

HeoOXoauMol  uH(pOpMalnu
U3 CIIOBapel pas3HbIX THIIOB,

IJIAHOB; OTHOIIICHHUE K | YMEHUE OpPUEHTUPOBATHCS B
pohecCHOHATLHOM pa3IMYHbIX HCTOYHHKAX
JesITeIbHOCTH Kak | ”HpOpMaAIUH,  KPUTUYECKH
BO3MOXXHOCTM  y4yacThs B | OLICHHUBATh u
peleHnn JINYHBIX, | HHTEPIIPETUPOBATH
OOIIECTBEHHBIX, HHPOPMAITHIO, TOTyIaeMyO
roCy1apCTBEHHBIX, W3 PA3JIUYHBIX UICTOYHHUKOB;
0O0IIEHAIIMOHAILHBIX MP9 BiameHue HaBBIKAMU
npobiieM Mo3HaBaTeNbHON pedrekcun
KakK OCO3HAHHUS
COBEpIIAEMBIX JICMCTBUM U
MBICJTUTEIbHBIX  MPOLECCOB,
ux pe3yJIbTaToB u
OCHOBAaHMWM, TPaHHUIl CBOETO
3HAHMS W HE3HAHMS, HOBBIX
IMO3HABATCIbHBEIX 3adad |
CpEJICTB X TOCTHUXKEHUS
OK 03. ILmammpoBate u |JIP 9  roroBHocte u | MP 1 yMEHUue
pean30BbIBaTh COOCTBEHHOE | CIIOCOOHOCTD K | CAMOCTOATENIBHO OIPEAEIATH
HpO(beCCI/IOHaJIBHOC u 06p2130BaHI/IIO, B TOM 4YHCIIC | ICIHU ACATCIBbHOCTHU n
JIMYHOCTHOE Pa3BHTHE. caM000pa3oBaHuIo, Ha | COCTaBIIAThH MJIaHBI
MPOTSKEHUH BCEW KU3HU; | ACSATEIBbHOCTH;
CO3HATEIIbHOE OTHOIICHHE K | CAMOCTOSTEILHO
HETPEPHIBHOMY OCYIIECTBIIATD,
00pa3oBaHUIO Kak YCIOBHUIO | KOHTPOJIHPOBATh u
YCIEUIHOU KOPPEKTUPOBATh

npodeccuoHanbHOM u
00111eCTBEHHON
NeSITeIIbHOCTH;

JIeATEIbHOCTh; MCIOJIb30BaTh
BCE BO3MOXHBIE PECYPCHI IS
JOCTH>KEHHSI  TTOCTABJICHHBIX
Lejied U peanu3aluy IJIaHOB
JIeATEIbHOCTH; BBIOMpATH
yCHEIIHbIe  CTpAaTeTUd B
Pa3IMYHBIX CUTYALMSIX;

MP 9 BnageHue HaBbIKAMHU
Mo3HaBaTeNbHON pedrekcun
Kak OCO3HAHUS
COBEpIIAEMBIX JICMCTBUU U
MBICIUTEIBbHBIX  MPOLECCOB,
ux pE3yJIbTATOB u
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OCHOBAaHMWM, TPaHHUIl CBOETO
3HaHUS W HE3HAHMs, HOBBIX
IIO3HaBaTCIIbHBIX 3a1a4 n
CPEIICTB UX JOCTUKCHHUSI

OK 04. Paborats B |JIP 7 HaBblkM | MP 2 ymeHue NpoayKTHBHO
KOJUIEKTUBE M  KOMaHJe, | COTpyIHUYECTBA co | oOmarecs u
3¢ (deKTUBHO CBEpPCTHUKaMH, J€TbMH | B3aUMO/IEHCTBOBATh B
B3alMOJIEIICTBOBATH C | MiIaJuIero BO3pacTa, | Ipouecce COBMECTHOI
KOJUJIEraMH,  PYKOBOJICTBOM, | B3pPOCIIBIMU B | IEATEIILHOCTH,  y4YUTHIBATh
KIIMEHTAMH. 00pa3oBaTeNbHON, MO3ULUH IPYTUX YYaCTHUKOB
0OLIECTBEHHO MI0JIE3HOMH, | 1EATENbHOCTH, 3PPEKTUBHO
yueOHO-HMCCIIeIOBATENIbCKOM, | pa3pemaTh KOH(IUKTHI;
npoekTHOW W napyrux Buaax | MP 8 BinajgeHue sa3bIKOBbIMU
JIESTEIIBHOCTH; CPEIICTBAMU - YMEHHE SICHO,
JIOTUYHO ¥ TOYHO U3J1araTh
CBOIO TOYKY 3PEHHS,
UCIIOJIb30BaTh a/IEKBaTHbBIE
A3BIKOBBIE CPECTBA,
OK 09. Hcnons3oBate | JIP 9 rotoBHOCTE 1 MP 4 TrOTOBHOCTH H
MH(POPMALIMOHHBIE CHOCOOHOCTH K CHOCOOHOCTh K
TEXHOJIOTUU B 06pa3013aHmo, B TOM YHUCJIC CaMOCTOSITEIILHOU
podeCcCHOHATBHOI camMo00pa3oBaHuIo, Ha MH(POPMALIMOHHO-
JeATeTBHOCTL. MPOTSKEHUH BCEU KU3HU; MO03HaBaTENIbHOM
CO3HATEJIbHOE OTHOUIEHHUE K | JESTEIBHOCTH, BJIa/ICHUE
HENPEPHIBHOMY HaBbIKaMU MOJTy4EHUs

00pa30BaHUIO KaK YCIOBHUIO
YCIENTHOM
npohecCHOHATBEHOU U
00111eCTBEHHON
NeSITeIIbHOCTH;

HeoOXouMol  MH(pOpMaLUU
13 CIIOBapeil pas3HbIX THIIOB,
YMEHHE OpUEHTHPOBATBHCS B

Pa3IUYHBIX HCTOYHHUKaX
UHpOpPMALIUK,  KPUTHUYECKH
OLICHUBAThH u
MUHTEPIIPETUPOBATD

nHGOpPMAIUIO, MOJIy4aeMyHo

M3 pa3JIMYHbLIX HCTOYHHUKOB,
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Ipuiaoxenue 3

IIpeemcTBeHHOCTH 00pa3oBaTe/ibHbIX pe3yabTaToB PI'OC COO (npeaMeTHBIX) ¢
oOpa3oBareabHbIMHU pedyabTaTamu ®I'OC CITIO
(mpodeccrnoHanbHO-OPUEHTUPOBAHHASL B3aUMOCBSI3b 00111€00pa30BaTEIBLHOTO
IpeMeTa CO CIEeIUaIbHOCTBIO)

HaumeHoBanme
odmenpogeccHoHAILHBIX
JUCIHIIMH ¢

HaumenoBanue
npogeccuoHAIbHBIX MOYJIEH
(MIK) c od6pa3oBaTebHBIMHU

HanmeHoBaHNe MpeAMeTHBIX
pesyasTatoB ®I'OC COO,
HMeLINX B3anMocBsizb ¢ OP

HaumenoBanue
pa3ienoB/TeM U
paboueii mporpamme no

00pa3oBaTeIbHBIMU pe3yJbTaTaMu, HMEIOIMMH orocC C1no npeamMeTy
pe3dyjJbTaTamu, B3aUMOCBHA3b C NPEAMETHBIMHU
HUMEIOUIUMH B3AaUMOCBA3b opP

¢ npeaMmeTHbiMu OP
OI1.02 Opranuueckas | IIM.02 ITpoBenenue I1P6 01. Pa3nen 1. Anredpa
XUMMSL KQUCCTBCHHBIX U CdhopmupoBaHHOCTH U Havajia aHaJIn3a.
Ymersn: KOJIMYECTBEHHBIX MIPEACTABJICHUH O Tema 1.1.
- OIIPEIEIISTh 110 AQHAJIM30B MPUPOIHBIX U MaTeMaTHUKe KaK 4acTh Ilopropenue.
Ka4eCTBEHHBIM MPOMBIIIIIEHHBIX MHUPOBOM KYJIBTYPBI U MECTE Tema 1'4; PyHKuH

U UX CBOWCTBA

peakmusaM MaTepHajoB C MaTeMaTUKU B
OpraHH4ecKue MpPUMEHEHUEM COBPEMEHHOMU

BEILIECTBA U NMPOBOJIUTH
KauyeCTBECHHBINA U
KOJIMYECTBECHHBIHN
pacyéThl cocTaBa
BCIIECTB.

XUMHUYECKHX U (prU3HKO-
XUMHUYECKUX METOJIOB
aHaJIn3a

Ymern:

- OCYILIECTBIISITh
HOJTrOTOBUTEIIbHbBIE
paboThI 1J11 IPOBEACHUS
XUMHYECKOT0 U (pu3mKo-
XUMHUYECKOTO aHaJIH3a.
HNmets onbIT:

- B IPOBEICHUHU
Ka4eCTBEHHOI'0 U
KOJINYECTBEHHOTO aHAJIH3a
HEOPraHU4YeCKUX U
OpPraHUYECKUX BEIIECTB
XUMHUYECKUMU U (PU3HKO-
XUMHAYECKHUMHU METO/IaMHU;
IIK 2.2. IIpoBoauTh
KAueCTBEHHBIN U
KOJINYECTBEHHBIH aHaN3
HEOPraHMYECKUX U
OpPraHUYECKUX BEIIECTB
XUMHUYECKUMU U (PU3HKO-
XUMHUYECKMMHU METOAAMHU.

LIMBUJIN3AIMH, CIIOCO0ax
ONMCAaHUS SIBJIICHUI
peanbHOro MUpa HA
MaTeMaTUYECKOM SI3bIKE.
I1Po6 02.
CdopmupoBaHHOCTH
IIPEACTABIICHUM O
MaTE€MaTUYECKHUX MOHATUAX
KaK Ba)KHEUILINX
MaTeMaTUYECKUX MOJEIISX,
MO3BOJISIIOIIUX OMHUCHIBATH U
M3y4aTh pa3HbIe IPOLECCHI
Y SIBJICHUS; TOHUMAaHHE
BO3MOKHOCTH
AKCMOMAaTHUYECKOTO
MIOCTPOEHUS
MaTeMaTUYECKUX TEOPHI.
IIpy 03.
c(hOpMHUPOBAHHOCTH
YMEHUU MOJEINPOBATH
peanbHbIe CUTYallUH,
HCCJIEA0BATh IOCTPOCHHBIE
MOJIEJIU, UHTEPIPETUPOBATH
MOJIyYEHHBIN pe3ysbTarT.

Bapl/laHTI)I l'lpO(l)e(!CI/IOHaJIbHO-OpI/IeHTI/IPOBaHHI)IX 3aJaHMH:

Tema 1.1. IloBTOpEHue.

3ananme 1. (Ilponopuuu B npodeccHOHABHBIX 3a/1a4aXx )

1) B pactBop, conepsxkamwii 1,2 mons HCI onyctunu u30siTok amomunus. Kakoit 006EM Bomopoaa

BBIJICJIUTCS TIPH STOM?

2) Kakoif 00bEM yriaeKucaoro ra3a BbIICIUTCS IPH IMOJIHOM cropanuu 6 i anerunena C,H,?
3) Kaxkoit 006¢M Bogopoaa notpedyercst Ha BocctanoBieHue 10,6 r Fe;O4 1o xenesa? (Peakuus uger
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o cxeme: Me,Oy + H, — Me + H,0.)
4) Kakoii 06béM kucnopoa norpedyercs ans cropanus 8,8 r nponana? (Iponan: Cs;Hs.)
5) Kakoii 006EM kuciiopoaa TpedyeTcs Uil oTHOTO cropanus 5 1 atmieHa C,Hy?
6) Xsarut au 10 1 kucnopona st noaHoro cropanust 17 n Bogopona?
7) Kakoit 00EM BOJIOpOAA MOXKET IPUCOCTUHUTHCA K TporieHy maccoit 21 r?
8) Ckonpko MUILTUIUTPOB Oensona (mi.= 0,78 r/mi1) MOXKHO MONYy4UTh U3 56 1 anetunena?
9) Kakoii 00b€M BOJ1I0pOa BBLAETUTCS, €CIU B U30bITOK criupTa Opocuts 0,23 T HaTpus?
10) CkobKO rpaMMOB AUITHIIOBOTO 3(pupa MOKHO MoJyyatsh u3 23 r 3TaHona?
11) Kakoii o0beM 3THIIeHA TOJDKEH BCTYNHTH B PEAKIHIO, Ui TOTO 4TOOBI oOpazoBasoch S00 mu
cnupra (1. = 0,8 r/mm)?
12) Kakoit 00b€M BOJOpO/1a MOYKET MPUCOETUHUTHCS K 22 T dTaHass?
13) Kaxkoit 00bEM criupTa HY>KHO OKHCIUTH Uit oimydeHus 11 r aTanansa? (IUIOTHOCTh CIUPTa paBHA
0,8 r/m).
14) Kakoii 00b€M XJIOpa BCTYNHT B PEAKIUIO C YKCYCHOW KUCIOTOW Maccoit 15T, ecnu B peakuuu
JIOJKHA MOJTYYUTBCS XJIOPYKCYCHas KUciaoTa?
15) Kakoit 06péM Bogopona notpedyercs mist ruapupoBanus 0,2 monb TpuonenHa? I'ne npumensiercs
MOJTyYE€HHBIH MPOTYKT?
16) Kakoii 06béM kucnopoa norpedyetcs ams noiaHoro cropanust 100 r ykcycHON KUCTOTHI?
17) Haiimute MonekysipHyo (HopMyITy YIIIEBOAOPOIa, CoaepkaHue yriepoaa B kotopom 80%, a
Bogopoaa — 20%, OTHOCUTEIIbHAS TNIOTHOCTH 1O BOJOPOAY paBHa 15.
18) B yrmeBomopoae maccoBasi aoisi yriepoaa paBHa 84%. OTHOCHTENbHAsl TUIOTHOCTH IMapoB
YTIIEBOIOPO/A 10 BO3AYXY paBHa 3,45. Onpenenure SMIUPUIECKYI0 (OPMYITy YIIIEBOAOPOIA.

19) MaccoBas nonst yriepona B yriieBonoposae paBHa 85,71%, Bomopona — 14,29%. OtHocuTenpHas
IUIOTHOCTh YIJIEBOJIOpPOJia MO a30Ty paBHa |. BwiBenure MoJeKkynspHyro (opMyly YIIIeBOAOpPOJa,
HaAIUIINTE €r0 CTPYKTYPHYIO POopMyITy.

20) MaccoBas nons Bojopoja B yriaeBojgoponae 7,7%. MomnspHas Macca yriaeBoaopoaa 78 r/Moib.
Brisenure popmyiy BemiecTsa.

21) B yriaeBoopose MaccoBbI€ JOJIHU YIIEPOAA U BOAOPOJA COOTBETCTBEHHO paBHbI 82,76 u 17,24%.

OTtHOocuTeNnbHAs IUIOTHOCTh YTJIEBOJOPOAA MO BO3AyXy paBHa 2,0. BBIBEJUTE €ro MOJEKYJSIPHYIO

dopmyy.

22) OtHocuTeNbHAs IJIOTHOCTh allkaHa MO BO3AYyXYy paBHa 1,52. BeiBequTe €ro MOJIEKYJISPHYIO
dbopmyiy.

23) PaccuuraiiTe, Kakas Macca COJIM MOJyYUTCS IPU B3aUMOJEHCTBUM | KT N3BECTHSKA, COAEPIKAILETO
90 % xapboHaTa KaibIus, ¢ U30BITKOM COJISTHON KHCIIOTHI.

24) Ipu craBiaenun 50 kr u3BecTHsKa ¢ neckoM SiO, moiaydywiau 29 Kr CWIMKaTa KalblUs.
Ompenennute MaccoByto 1010 (B %) kKapOoHaTa KalblHs B U3BECTHSKE.

25) Kakas macca apeBecHOro yrisi, coxaepxaiiero 96 % yriepona, motpedyeTcst AJsi MOJHOTO
BOCCTAHOBJICHUS jkeme3a u3 okcuaa xkenesa (I11) maccoit 1 kr?

26) Ilpu cxuranuu 1 r kameHHoro yriast B Toke kucnopona noimydyeno 14 mi okcuza cepsl (IV) (my.).
Onpenenute MaccoByro 1010 (B %) MPUMECH CEPbl B KAMEHHOM YTJIE.

27) Coxrmu 2.15,8 n mpupogHoro rasza, M KotopoM obobemHas nosiss Merana CHi paBHa 95%
(ocTampHOE  Heroprouue npumecu). Bech momyueHHBIN yIIIEKUCTBIN ra3 MpOIyCTHIN Yepe3 U3BECTKOBYIO
BOJy. Beuncnure Maccy nory4eHHOIro ocajika.

28) Ha pactBopenue Texundeckoro okcuaa gpocdopa (V), B KOTOPOM MaccoBasi 10151 HEPACTBOPUMBIX
npumeceit pasaa 5 %, 3atpaueno 0,18 M’ 26-NpoIEHTHOrO pacTBOpa TMAPOKCU A Kamus (IIOTHOCT 1247
kr/M°). BeMuCInNTE Maccy TEXHUYECKOTO OKCHIA, YYUTBIBAs, YTO B XOJ€ PEAKIUH OOpasyeTcs KHuCias
coJb - TUApoopTodochar Kasusl.

29) Kakass macca cTalbHBIX ONWIOK, colepkaumx 98 % jxene3a, MOXET pacTBOPUTCS B 22-
IPOLIEHTHOU CepHOM Kucinore 06bemom 0,2 M° (mmoTHOCTH 1155 kr/Mm*)? Kakoit 06beM (IIpy H.y.) 3aiiMeT
BBIJICTIUBILINNCS BOAOPOA?

Tema 1.4. DyHKIIUM M UX CBOHMCTBA.
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3aganmue 1. (OyHKIMH B TpodeCCHOHATBHBIX 3a1a9aX)
1) Kakoe 13 npeacTaBieHHBIX HUXKE COEAMHEHUH UMeeT HauMeHbIllee N3MEHEHUE PACTBOPUMOCTH MIPH
noBbilIeHUH Temmeparypsl ot 0 1o 80 °C?

1) KBI‘; 2) NaCl; 3) KzCI‘zO7; 4) Ca(C2H302)z'2H20.
i
10040 — I

= L

| 3

gl

oA

;
- 2

=

200 4
| | ] | | 1
30 T 110

Temnepatypa, "C

2) BuHuMmaTenbHO U3y4MTe IpadUK PacTBOPHUMOCTH BellecTBa X, MPEICTABICHHBINM Ha PHUCYHKE.
CKoNbKO TpaMMOB BelIecTBAa X BBIKPUCTAUIU3YETCS, KOTJAa TOpPSYUN TEpPEHACHIIICHHBIH PacTBOD,
conepxammii 500 r BemectBa X B 1000 r Bogsl, oxmansat o 40 °C?

1)200;  2)300;  3)450; 4) 500.

5 8

PacTeopHMOCTE, 10

| | I | | L1 .
10 30 S0 70 90
Temnepatypa, "C

3) Ha pucyHnke n3o0pakeHa KpuBasi paCTBOPUMOCTH HEKOTOPO coii. HachIeHHBII pacTBOp NaHHOM
comu mipu 40 °C octopokHo oxyammwmm 10 20 °C, mociie 4ero BHECIM B HETO HEOOJBIIONH KPUCTAILTUK
cosu. IIpu sToM:

1) KpuCTaIIMK pacTBOPUIICS;
2) HUKaKUX BHJIMMBIX H3MEHECHUI HE MMPOU30IILIO;
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3) Hauanock 0Opa3zoBaHUE U POCT KPUCTAILIOB.

PacreopeMocTs, rin

I I i i I
10 20 30 40 50 }

Tesnepatypa, "C

4) 3aBucUMOCTh pacTBopuMoOcTH HUTpata kainus KNOs B Bojie OT Temneparypsl Hanbojee npaBUiIbHO
n3o0paxaer rpaduk:

1)

e
et

N
-

PacTROpHMOCTE
PacTRopHMOCTE

'I'mn:panpaf Temneparypa 3

i

St
e
S

"
-
L
-

PacTROpHMOCTE
PacTROpHMOCTE

T:nnepawpa' TesmepaTypa 3

5) Yro moxHO cka3ath 0 peakuuu A + b =B u3 rpaduka, n300paxeHHOTO Ha pUCYyHKe?

1) Peakuus uaet oueHb OBICTPO;

2) peakius 3K30TepMHUYECKas;

3) peakuus HI0TEpMHUYUECKAs;

4) rpadMiK ONUCHIBACT COCTOSIHUE PAaBHOBECHSI.
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DHEPrHA CHCTEMML

A+B

e
-

XD peaKuMn

6) PaccMoTpuTe BHHMATEIHHO MPEJICTABICHHYIO TpaUUISCKY0 3aBUCUMOCTh (PUCYHOK, CM. C. 8).
Oueprus aktuBarmu (k/>x/Moib) mpeBpaieHus BemiectBa A B b paBHa:

1) +16; 2) +12; 3)+8; 4) +4.

IHEPrHA CHCTeMBI, K%

i >

Xog peakuum

7) DHeprus pa3pbiBa XUMHUECKON CBSI3U B MOJIEKYJIaX T'aJJOT€HOB MO MEPE YBEIWYEHUS MOPSIKOBOTO
HOMeEpa AJIeMeHTa OyAeT U3MEHSITHCS IPUMEPHO CIETYIOIUM 00pa3oM:
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Toprakoasin HOMEp Mopaakosni noMep
ATEMENTA AMEMENTH
3) 4)

ZHCPI R CRAIH
; i »
DHEPrUa CEATH

> ™
IMopagroBLIi BOMED MNopaikonsii HosMep
MIEMEHTA AEMENTR

8) Ha pucynke npezacraBieHbl U3MEHEHHs KOJIMYECTBA BellecTB (¥, MOJIb) peareHTOB M MPOAYKTOB
peakuuu nonyueHuss okcuaa cepel(VI) u3 okcupa cepwri(IV) mo mepe AOCTHKEHHS paBHOBECHS.
BemectBamu A, b 1 B sABIsI0TCSA COOTBETCTBEHHO:

1) SO3, SO, u Oy
2) SOz, Oz u SO3;
3) SO, O, 1 SO;
4) Oz, SOz n SO3

¥, MOTb

[~ ]

T T T, T,

9) IIpounocts coenunrenuii B psaay H.O — H,S — H,Se — H,Te uzmensiercs, kak nmokasaHo Ha rpaduke.
VYKkaxkute BEpHbIN BApUAHT OTBETA.

56




2)

o

= 5

= =

= &

& LF]

= =

: \ : /\

= =

g -]

A , O R
Monspuas Macca Monapuas macca

3 4)
A A

= =

= -

o =

o ¥

E 3

& \/ E

& =1

) 2

Q] &

: > ! >
MonapHas macca Monapras Macca

10) Usyuute mpencTaBiCHHbIE HA PUCYHKE 3aBHCUMOCTH pacTBopuMocTH BemecTB A, b, B, I or
temriepatypbl. Haubomnsinyro pactBopumocts mipu 30 °C uMeeT BEeIIecTBO:

1) A;
2) b;
3)B;
4)T.

PactsopHmocTs, 1/
s &

2

r
0 60 T
Temneparypa, °C

11) Ucnonb3ysa mnpuBeAeHHbIM rpa@uk 3aBUCHUMOCTH Bbixoga SO; OT TeMIeparypbl, MOXKHO
onpeaenuTs, uto okucienue SO, B SOz Oyaer uaru ¢ BeixoaoMm 60% npu temneparype ... °C.
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Brixon SOy, %

>
40K 600 B00 1000

Temnepartvpa, "C

12) Ha npuBeneHHOM Jasiee rpaduke MmoKa3zaHbl TEMIIEPATYPbl KUTICHHUS YEThIPEX COCAMHEHUI.
TemnepaTtypa KATIEHUS BOJIBI 3HAYUTEIHHO OTIUYACTCS OT TEMIIEPATYP KUIICHUS JPYTUX TPUBEICHHBIX
BOJIOPOJIHBIX COCIMHCHUH, T K.

1) B MoJteKyIie BOBI MEX]Ty aTOMaMH KOBAJICHTHASI CBSI3b;

2) B MOJIEKYJI€ BOJIbI MEX]ly aTOMaMU HOHHAsS CBSI3b;

3) MeX 1y MOJIEKyIaMHu BOJbI BOSHUKAET BOJAOPOIHAS CBSI3b;

4) MexXy MOJICKYJIaMH BOJIbI JICHCTBYIOT BaHICPBAAILCOBBI CHIIBI TIPUTSKEHHUSL.

A

o0~ @& HO

B
i-IHII-" {--'

0+ eHTe

b
=
I

30 60 90 120

M

r

13) I'padux mokaspIBaeT pPacTBOPUMOCTH BEIIECTBa X B BOJE B 3aBHCHUMOCTH OT TeMIEpaTyphl.
BemectBo X maccoii 50 r pactBopwin B 100 r Bogsl ipu 100 °C, mociie 4ero nmpuroToBJI€HHBINA pacTBOP
CTaJIM OXJIAKJATh. PacTBOp CTaHOBUTCS HaChILIEHHBIM IIpu Temrepatype (°C):

1) 30;
2) 50;
3) 60;
4) 70.
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300

100

PacrropHMocTh BeliecTna X, rin

1 L L 1 1 ] ] 1 5
20 40 L) &0

Temneparypa, °C

14) ITpu B3aumoeiicTBUU 1 MOJIb Ta3000pa3HOTO BOJAOPOAA ¢ | MOJIb KPUCTAITUYECKOTO Ho/Ia
3arpauynBaercs npumepHo 50 k/Ix TernoTsl. [IpencraBpTe rpaduueckn 3aBUCUMOCTh U3MEHEHHSI SHEPTUU
3aMKHYTOM CHCTEMBI OT BpeMeHH peakiuu H, ¢ I, B ciayyasx:

1) npu OTCYTCTBUHM KaTalu3aTopa;
2) B IPUCYTCTBUH KaTalu3aTopa.

15) BeproneToBy CONb CHIBHO HArpeBAlOT B OTKPBITOM KBapiieBOW TpyOke A0 TeX MOp, MOKa OHa
MIOJIHOCTBIO HE paznoxurcs. [IpaBuinbHO MOKa3bIBa€T M3MEHEHHE MAacChl M BEIIECTBA B PEAKIMOHHOU
TpyOKe BO BpeMeHH TTrpaduk:

m m

3 4)

3=

" ™M

w
W
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HaumeHoBaHnue
oduenpogeccuoHAIbHBIX
JMCHMILIMH C

HaumenoBanue
npogeccuoHaIbHBIX MOYJIeH
(MIK) ¢ o6pa3oBaTeIbHBIMHU

HaumeHoBaHUe MpeAMeTHBIX
pesyastatoB ®I'OC COO,
HMeINX B3anMocBsa3b ¢ OP

HaumenoBanue
pa3zeioB/TeM U
padoueii nporpamme no

00pa3oBaTeJbHbIMH pe3yabTaTaMu, HMeIUMHI droc Cnno npeaMeTy
pe3yJbTaTaMH, HMeIOUMMHU B3aHMOCBSI3b ¢ IPeIMeTHBIMHU
B3aMMOCBS3b C NIPeIMETHBIMHU opP
op
OI1.04 ®dusnueckas u | [IM.04 OcBoenue I1P6 01. Paznen 1. Aaredpa
KOJUTOUTHAST XUMUS npodeccun padbodero CdopMupoBaHHOCTH 1 HaYajIa aHajIm3a.

Ymern:

- OIPENEIIATh
KOHLICHTPALUIO
pearupyomux BEeIecTB
U CKOPOCTb pEaKIIMii.

13321 JIaGopant
XUMHUYECKOT0 aHaJIM3a
Ymersn:

- OTIpeAeATh (PU3NUECKUe
CBOICTBA BEILIECTB.
IIK 4.2. TIpoBoauts
OLICHKY U KOHTPOJIb
BBITIOJTHEHUS
XUMHUYECKOT'O 1N
(U3UKOXUMHYECKOTO
aHaJIM3a.

MPECTaBICHUIN O
MaTeMaTHKe KaK 4acTH
MHUPOBOM KYJITYPBI U MECTE
MaTeMaTUKU B
COBPEMEHHOM
IMBHJIM3AIUH, CII0CO0ax
OIMMCAHUS SABJICHUI
peanbHOrO MHUpa Ha
MaTEeMaTHYECKOM S3BIKE.
I1Po6 02.
CdopmupoBaHHOCTH
MpEeCTaBICHUN O
MaTEeMaTUYCCKUX MOHATHIX
KaK Ba)KHEHUIITHX
MaTEeMaTUYCCKUX MOMICIAX,
MO3BOJISIOIIMX OIUCHIBATE U
M3y4aTh pa3HbIe MPOLECCHI
U SIBJICHHUS;, IOHUMAaHNE
BO3MOXKHOCTH
AKCHOMaTHUYECKOr0
MOCTPOEHUS
MaTeMaTUYECKUX TEOPHIl.
IIpy 03.
c(hOpMHUPOBAHHOCTH
YMEHUU MOJEIUPOBATH
peanbHbIC CUTYaIlNH,
HCCJIE0BATh MOCTPOCHHbIE
MOJICJIA, UHTEPIPETUPOBATH
MOJIyYEHHBIN pe3ysbTarT.

Tema 1.1.
IToBTOpEHUE.
Pazpen 2.
I'eomeTpus.
Tema 2.6.
Koopaunate! n
BEKTOPHI B
MPOCTPAHCTBE.
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Bapuantsl npogeccuoHaIBLHO-OPHEHTHPOBAHHBIX 32/IaHUIM:
Tema 1.1. [loBTOpeHue.
3ananmue 1. (IIporeHTHI B PO ECCHOHAIBHBIX 3aa4ax)

1) K 100r pactBopa, coaepxariero 23% sxupa, 100aBUIM €I1e CTO TpaMMOB Macia, coaepxaniero 32%
TOTO K€ KHPa, CKOJIBKO % KHpa B OTYy4YEHHOM pacTBope?

2) K 120 r pactBopa, conepxkariero 80% comu, nobaBunu 480 T pacTBopa, coaepxariero 20% Toii xe
coni. CKOJIBKO MTPOLIEHTOB COJIM COJIEP’KUTCS B TIOJyUUBIIEMCs pacTBope?

3) K 400r 15-t1 % pactBopa npudasuiu 100r Boasl. KakoBa KOHIIEHTpaIUs MOTY4EHHON )KUIKOCTH

4) B pe3ynbTaTe OYUCTKH ChIPbsS KOJIMYECTBO IpUMecel B HEM yMeHbIIMIOCh OT 20% B UCXOIHOM
cbIpbe 10 5% B ounieHHOM. CKOJIBKO Ha/I0 B3ATh HCXOJHOTO ChIPbs, YTOOBI MOIY4YHuTh 160 KT
OUYMIIIEHHOTO?

5) PactBop 18% comnu (1 BemecTBO) Maccoii 2 K pa30aBuiIM cTakaHOM BOJIbI (2 BemiecTB0)0,25 Kr.
Kaxoit kontienTpamnuu pacteop (1+2 BemecTBo) B MPOILIEHTaX B PE3yIbTaTe ObLT MOTY4YeH? COCTABIISITh
80% OTITyCKHOM LIEHBI NTOJIy4YEHHOTO U3 HEE MPOIYKTa.

6) Texunyeckuil anieTuseH coaepx ut 2% npumeceid. Haliaure o0beM uncToro arerusieHa, ecim o0beM
0aJIOH TeXHUYECKOro aueTuieHa 50i.

7) U3BectHsk conmepxut 80% CaCOs. Onpenennts Mmaccy CaCOs B 1T n3BECTHSIKA.

8) B 96 r Boap! pacTBOpuiM 4 T IOBapeHHOH coy. YeMy paBHa NPOLIEHTHAsI KOHLIEHTPALKA COJIU B
pactBope?

9) Konuentparus caxapa (caxapo3bl) B CUPOIIE JJIsl BAPEHbS JOJKHA COCTABIATH 75%. CKOJIBKO
caxapa M BOJbI CIEAYET B3ATh JUIsl IPUTOTOBIIEHUS 3 KT cuporna?

10) Tpebyetcs npuroroButs 3 1 10%-ro pacTBopa XJ10puaa HATpHs I 3aCOIKU OrypuoB. CKOJIBKO
MOBAPEHHOM COJM U BOJIBI CIIEAYET B3SITH?

11) IInoTHOCTH pacTBOpa NPUMHUTE PAaBHOM IUNIOTHOCTH BOJBl. Kakyro Maccy anroMOKaJINeBbIX
kBac1oB KAI(SO4),*12H,0 cnenyer B3s1h 111 mpurotosiienus 1 1 3%-ro pacteopa?

12) Bbl kynuiy B MarasuHe yKCyc C COAepKaHUEM YKCYCHOM KHUCIOThI 9%. [l 3anipaBKy OBOLIHBIX
caJIaTOB WJIM 100aBKHU K MEJIbMEHSIM PEKOMEHIyeTCsl UCIoNIb30BaTh 4%-i1 ykcyc. Kak ero npurotoButs?

13) MonbHas Macca ISTHBOIHOTO cynbdara Mean (Meausiit kynopoc) CuSO4+5H,0 pasna 250 r. 310
KOJIMYECTBO BEILIECTBA PaCTBOPUIIM B BoJIe M noy4yuiiu 1 1 pactBopa. KakoBa MoJbHasi KOHIIGHTpALIHs
pactBopa cyibdara Meau? ITO ke KOJTUUECTBO MEIHOTO Kylopoca pacTBOPUIIM B BOJIE, MPUIINBAsi BOLY
1o Maccbl pactBopa 1000 r. PaccunraiiTe mpoLeHTHYI0 KOHIEHTPALUIO PAacTBOpA.

14) B meauiuHe pacTtBop Cyibdara Meu IPUMEHSIOT B BUE TIa3HBIX Kareib. Ero necnosias3yor
MHOT/a KaK pPBOTHOE cpeacTBO. [Ipuem 601b1110i1 10361 cysb(aTa Meau MOXKET IPUBECTH K CUIILHOMY
OTpaBJICHHUIO.

15) KakoBa macca xmopua HaTpusi, HeoOxoaumas st mpurotosienus 0,250 mi 0,1M pactBopa?

16) Paccuutaiite MosibHYy10 KOHIIEHTpauto 20%-ro pactBopa Hutpara Hatpus NaNO;. ITnotHOCT
pactBopa paBHa 1,15 r/m.

17) PaccuunTaiite MOJIBHYIO KOHLIEHTpaLuto 96%-i cepHOI KUCIIOTHI, INIOTHOCTh KOTOPOM paBHa 1,8
I/MIL

18) Pagu unTepeca paccuuraiite Maccy cosel, KoTopasi MOXKeT 00pa30BaThCs, €CIIU UCIIAPUTh BCIO
Boay o3epa baiikan. O6bem o3epa 23 000 km®. O61mee coaepkanue coyei B o3epe He mpesbimaet 100
MI/I1.

19) Boasr baitkana 6oraTsl KUCIOPOIOM, COJIepkaHre KOTOporo okoiio 10 mr/n. CKoibKO KUcIopoaa
(M11) MOXHO BbLIETUTH U3 11 6alfkambCKO# BOBI MIPH H. y.?

Tema 2.6. KoopanHaTbl 1 BeKTOPHI B IPOCTPaHCTBE.
3ananme 1. (KoopauHats! B mpohecCHOHATBHBIX 3a/1a4aXx )

Ilo SKCHICPUMCHTAJIbHBIM AJaHHBIM HAHCCHUTC TOUKHU 3aBUCUMOCTU TEMIICPATYPhI BEIIECTBA OT BPCMCHU
OXJTaXICHUA.
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TeMmepaTypa

1 & 3 & 3 & 7 § % 10 BpEME
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HaumeHnoBanue
obuenpodeccHoOHATBHBIX
JMCUHMILIMH C

HaumeHnoBanue
npogeccuoHaNbHBIX MOLYJIei
(MIK) ¢ o0pa3oBaTe1bHbIMHU

HaumeHnoBaHue npeaMeTHBIX
pesyastatoB ®I'OC COO,
HMeIInX B3aunMocBsa3b ¢ OP

HaumeHnoBanue
pa3nesioB/TeM U padoyveii
nporpamMme 1o npeaMeTy

00pa3zoBaTeIbHBIMH pe3yJabTaTaMu, MM IUMH droc Cno
pe3yjabTaTaMu, UMECIOIIIUMHU B3aUMOCBS3b C IPCIMETHBIMHU
B3aUMOCBS3b C IPeIMETHBIMHU op
orP
OI1.12 OcHoBEHI IIM.03 Opranuzanus I1P6 01. Paszpen 1. Aaredpa n
MPEeANPUHAMATENLCTBA | JIAOOPATOPHO- CdopMupoBaHHOCTH Havaja aHam3a.
YMmersb: TIPOM3BO/ICTBEHHOM TIpeCTaBJIEHHI 0 Tewma 1.1. IloBropenue.
- OCYILECTBJIATE NeATeTBHOCTH MaTeMaTHKe KaK 4acTh Tewma 1.9. IIponssonnas
[IJJAaHUPOBAHUE Ymersn: MHPOBOH KYyJIbTYPBI U ;ee Hpﬂé\deHeHm'
. azmen 3.

MIPOU3BOJICTBEHHON - KOHTPOJIUPOBATh MECTe MaTeMaTUK! B 1

N BepositHOCTB M
JeSATEeIbHOCTH; MPaBUILHOCTH U COBPEMEHHOM

CTATHCTHKA, JIOTUKA,
- IPUHUMATD Ha/Ie)KHOCTh LUMBUJIN3AIUH, CTIOCO0aX
o 9 Teopus rpagos u
yIpaBJICHUYECKUE UCIIBITAaHU; OMUCaHUS SBJICHUN
eIIeHUs MIPOEKTUPOBATH €aJIbHOTO MHpa Ha KOMOMHATOpUKA.
p ) p p P P Tewma 3.3. Ciryqaitasie
MIPOU3BOICTBEHHBIC MaTEeMaTUYECKOM SI3bIKE.

IPOIECCHI B
COOTBETCTBUH C
NPUHLIATIAMU
0€30MMacHOCTH U
TpeOOBaHUSAMU
po(heCcCHOHATBLHBIX
CTaH/1apTOB;

Hmeth onbIT:

- IJITAHUPOBAHUH U
opranuzanuu padoThl B
COOTBETCTBHH CO
CTaH/IapTaMHU
IPEIPUITUS,
MEXTyHApOTHBIMU
CTaHJIapTaMH U
JIPYTHMH
TpeOOBAHUSIMU;

- aHAJIN3e
MIPOU3BOICTBEHHOU
NEeSTeHOCTH U
OLICHUBAHUU
SKOHOMUYECKOU
s dexTuBHOCTH
paboTsr;

IIK 3.1. InanupoBath
Y OPTaHU30BHIBAThH
paboTy B COOTBETCTBUU
CO CTaHJapTaMH
IPEIPUITUS,
MEXTyHApOTHBIMU
CTaHJapTaMU U APYTUM
TpeOOBaHUSIMU.

IIK 3.3.
AHanu3upoBaTh
IPOU3BOJICTBEHHYIO
JESITEIbHOCTh

71a00paTOpUN U

I1P6 02.
CdopmupoBaHHOCTH
MpECTaBICHUN O
MaTeMaTUYeCKUX
MOHATHUAX KaK BaXKHEHIINX
MaTeMaTUYeCKUX
MOJEJISAX, TO3BOISIOIINX
OMUCHIBATh U U3y4aTh
pa3HbIe ITPOLIECCHI U
SIBJICHUSI; TOHUMaHUE
BO3MOKHOCTH
AKCMOMAaTUYECKOTO
MTOCTPOEHUS
MaTeMaTUYECKUX TEOPH.
IIP6 03. Biagenue
METOJaMU JI0Ka3aTeIbCTB
U aJITOPUTMOB PELLIEHNUS;
yMEHUE UX MPUMEHSITD,
MIPOBOJIUTH
JTIOKa3aTeNIbHbIE
paccyXJIeHHs B XO1€
pelieHus 3aaay;

I1P6 05.
CdopmupoBaHHOCTH
NpeACTaBIeHU 00
OCHOBHBIX TOHSTHSIX,
UIesAX U METOJax
MaTeMaTHU4eCKoro
aHaIN3a;

I1Po6 07.
c(hOpMHUPOBAHHOCTH
MPECTaBICHUN O
Mpoleccax U BJICHUSX,
HMMEIOIINX BEPOSTHOCTHBIN
XapaKTep, CTAaTUCTUYECKHUX
3aKOHOMEPHOCTSIX B
peaTbHOM MUDE,

BCIIMYUHBI.
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OLICHUBATh
9KOHOMHUYECKYIO
3¢ (HEeKTUBHOCTH
paboTHI.

OCHOBHBIX TIOHATHUSAX
2JIEMEHTapHON TEOPUU
BEPOSITHOCTEW; YMEHHUI
HaXOJUTh U OLICHUBATH
BEPOSITHOCTH HACTYIJICHUS
COOBITUH B MIPOCTEHIINX
MPAKTUYECKUX CUTYaLUsIX
U OCHOBHBIE
XapaKTePUCTUKHU
CIIy4alHBIX BEJIMYNH;

Ipy 02.
c(OPMHPOBAHHOCTh
MOHATHITHOTO ammapara 1o
OCHOBHBIM pa3zziesiaM
Kypca MaTeMaTHKU;
3HaHUU OCHOBHBIX TEOPEM,
bopMyn 1 yMEHUS UX
IIPUMEHATD; YMEHUS
JI0Ka3bIBaTh TEOPEMBI U
HaXOJUTh HECTAaHAAPTHBIE
CTIIOCOOBI peleHHs 3a/1a4;
IIpy 03.
c(hOpMHUPOBAHHOCTH
YMEHHMI MOJIETTUPOBATh
peayibHble CUTYyallHUH,
HCCIIEI0BATh
MIOCTPOEHHBIE MOJIEIIH,
UHTEPIPETUPOBATD
MIOJTy4YEHHBIH pe3yJIbTaT;
IIpy 04.
c(hOpMUPOBAHHOCTH
npecTaBiIeHuit 00
OCHOBHBIX TIOHATHUAX
MaTEMaTHUYECKOT0 aHaJIn3a
M UX CBOMCTBAX, BlIaJICHHE
YMEHHEM
XapaKTepu30BaTh
noseeHue (QyHKIUH,
HCIIOJIb30BaHUE
IIOJIyYE€HHBIX 3HaHUHU AJIs
OINMCaHUs U aHaJIn3a
peaJIbHBIX 3aBUCUMOCTE;
Ipy 0S. BJIa/ICHUE
YMEHMSAMHM  COCTABJICHUS
BEPOATHOCTHBIX MOJENEH
[0 YCIOBUI 3aJadd U
BBIYHCIICHUSI BEPOSATHOCTU
HacTyIUIeHUs] COOBITUH, B
TOM quclie c
IIPUMEHEHUEM bopmyn
KOMOWHATOPHKH "
OCHOBHBIX TEOPEM TEOpUU
BEPOSTHOCTEM;
UCCJICIOBAHMSI CIIy4alHBIX
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BCJIIMYHH 110 ux
PaCpCaACICHHUIO.

BapuanTbl npodeccHOHATBHO-OPHUEHTHPOBAHHBIX 3a/1aHMIA:
Tema 1.1. [loBTOpEHuUe.
3ananue 1. (IIporieHTH B IpoheCCHOHATBHBIX 3aa49aX )

a) 3aBOJ MO MPOU3BOCTBY HEPTEMPOAYKTOB YBEIHUMII €KECYTOUHBIH 00beM nepepaboTku He(hTH Ha
30%. Ha ckoipko MpOLIEHTOB YBENUYMUTCS MPHOBLIb, MOJdy4yaemasl 3aBOJIOM, €CIH OTIYCKHas LieHa ero
NpOAYKIMH Bo3pocia Ha 25%, a cToumocTh mnepepabotku 1 T HedTH Bo3pocia Ha TPEThb M cCTaia
cocTaBiATh 80% OTIYCKHOM LEHBI MOJIYYEHHOTO U3 HEE MPOAYKTA.

6) OmnpenenuTs HOMHHAJBHYIO 3apIUIaTy OIepaTropa 3a MeCSL, WCHOJIb3ys CIEAYIOUINE JaHHBIE:
pabounii B TeueHue mecsia orpadoran 164 vaca, yacoBas tapudHas crtaBka — 47,5 py0., pazmep npemMun
50%, momoxoaHbIi Hajor — 13%.

B) PaccuntaTh cebecTOMMOCTh M3eNHsl, €CIM CTOMMOCTh OCHOBHBIX MartepuayiioB paBHa 2000 y.e.,
3apIuiaTa OCHOBHBIX IPOM3BOJCTBEHHBIX pabounx paBHa 30 000 y.e., mexoBble pacxosl cocTaBisioT 30%
OT MPSIMBIX PacX0JI0B, a o0me3aBoackue pacxoanl 10%.

Tema 1.9. IlpousBoaHasi U ee NPpUMEHEHUS.
3ananme 1. (HaxoxneHue onTuMaibHOTO pe3ysbTaTa B 3a/1a4aX €CTECTBEHHOHAYYHOTO IPOQHIIs)

1) IlycTh B KpaTKOCPOUHOM IEPHUO/E MPOU3BOJICTBEHHAs (DYHKIMSI 3aBHCUT TOJBKO OT YUCIEHHOCTH
nepconana u umeet BuI: Q=6 L — 0,2 L*, re O — BBIYCK NPOAYKIMH, L — KomuuecTBO pabounx. Kakoi
JOJKHA OBITh  YHCJIEHHOCTh TIEPCOHAJNAa M BBIIYCK HPOAYKIUM, 4YTOOBI BBIMYCK (O JOCTHral
MaKCHUMAaJIbHOI'O 3HAaYEHUSI?

2) ®upMa IEITAETCs OCBaMBaTh HECKOJIBKO Pa3HBIX PHIHKOB. OyHKIMU cpoca: P =500 — 0% P, =
360 — 1,5 (%, rjie HUKHUE UHAEKCHI [TOKA3bIBAIOT TUII phiHKa. CyMMapHas QYHKIMA 3aTpaT UMEET BHI:
C= 50 000 + 20 O*. Kakyio 1IEHOBYIO MOJUTUKY JOJDKHA MPOBOJAMTH (hMPMa, 4TOOBI IPHOBLIL ObLIa
MaKCHUMaJbHON?

3) IlonydeHHOE MPOU3BOACTBEHHOE 33aHUE MOXKET OBITh BBIIIOJHEHO HA JIECATH pabO4YMX MecTax 3a
12 pabouux cmen. Kaxnomy pabouemy BoimtaunBaioT 1240 py6. 3a cmeny u 1200 py6. npemMHuaIbHBIX 3a
BBHITIOJIHEHHE Bcero 3amaHusa. Ormiata BCEro BCIOMOTraTeNbHOTO mepcoHana coctabisger 1500 py6. 3a
cmeHy. Ha ckompkux pabounx MecTax CieAyeT BBINOJHATH 3aJaHHe, YTOObl cyMMapHas oruiata Oblia
HauMeHbInen? Yemy Oynmer paBHa 3Ta oriaTa?

4) 3aBUCHUMOCTb MEXAy Maccoil BemecTBa M (T), MOIyYEHHON B HEKOTOPOW XMMMUYECKON peakiuu, u
BpeMeHeM t (C) BEIpaxkaeTcs ypaBHeHneM: M =5t +6t. Haiitu cKopocTh peakium.

5) @yHKIMsA U3EPIKEK TIPOU3BOJICTBA MIPOAYKIMU HEKOTOPOi GpupMbl umeeT Bu: y(x) = 0,1x° - 1,2x* +
5x +2 50 (men. en.). Halitu cpennue u npenenbHbIe U3IEPKKHA TPOU3BOACTBA M BBIYUCIIUTh WX 3HAYCHHUE
npu x = 10

6) 3aBHMCHMOCTb MEXJy H3EpKKaMH MPOU3BOJACTBA Y U OOBEMOM BBIIYCKaeMOW MPOAYKLIMU X Ha
npeanpusaTun Belpakaetcsa ¢pynkmueit y = 50x - 0,05x3. Onpenenuts cpeHue U MpeaesibHbIe U3ACPKKH
pu oowseme 10e.

7) Ilpou3BOAUTENBHOCTD TPYAa OpUTabsl MOXKET OBITh OMMCAaHA ypaBHEHUEM y = -2,5t2 + 15t +100, rae
0 <t <8 - pabouee BpeMs B yacax. BeluMCINTE CKOPOCTh U TEMIT H3MEHEHUS TPOU3BOAUTEIIBHOCTH TPY1a
nput=2nut=7.

Tema 3.3. CayuyaiiHble BeJUYUHbBI
3ananme 1. (Cinyvaiinble BeIMYUHBI B TPOPECCUOHATBHBIX 3a1a4ax)
NmeroTcst maHHbBIe 0 pabodnx — JaOOPaHT XMMHUYECKOTO aHAIH3a!

o/

Craxx paboTHl,
ner

Mecsunas
BbIpaboOTKa
pabouero, ThIC.

pyo.

Ne i/t

Crax paboThl,
aet

MecsauHas
BbIpabOTKa

pabouero, ThIC.

pyo.
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1 1,0 200 16 6,0 256
2 1,0 202 17 5,0 241
3 3,0 205 18 6,5 252
4 6,5 290 19 9,0 264
5 9,2 298 20 9,0 270
6 4,4 250 21 1,0 234
7 6,9 280 22 10,5 276
8 2,5 230 23 10,1 262
9 2,7 223 24 5,5 245
10 | 16,0 310 25 2,5 240
11 132 284 26 5,0 244
12 | 14,0 320 27 5,3 252
13 | 11,0 295 28 7,5 253
14 1120 279 29 7,0 252
15 14,5 222 30 8,0 262

1) ITo maHHBIM TAaOJHUIBI TOCTPOUTH PSAJ pacnpeieieHus pabodux Mo CTaxy, o0pa3oBaB 5 rpymm ¢

paBHBIMH HUHTEPBAJIAMHU.
2) Jlns m3ydeHHsl 3aBHCUMOCTH MEXKIy CTaKeM pabOThl W MECSYHOH BBIpAOOTKOW pabodmx

MIPOU3BEIUTE:!
a) TPYNIHPOBKY pabOuyMX IO CTaxy, 0Opa3oBaB 5 TpyNIl ¢ paBHBIMH HHTepBajdamu. Kaxmyro rpymiy
OXapaKTePU3YHTE YUCIOM padOUYMX; CPEIHUM CTaXKEM paOOThI, MECSYHOW BBIPAOOTKON MPOMYKIIUU —
BCETO U B CPEJHEM Ha OJIHOTO paboyero;
0) KOMOMHAIIMOHHYIO TPYIIITUPOBKY IO IBYM MPU3HAKAM: CTaXy PabOThI U MECSIYHOU BHIPAOOTKOM
NPOIYKIIMH HA OJHOTO pabodero.
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