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[Tpu pa3paboTke paboueit mporpaMMbl JTUCIUIUIMHBI B OCHOBY TOJIOKEHBI:

1. ®I'OC CIIO no cnernuansHocTH 08.02.09 MoHTaX, HaMaAKa U SKCIUTyaTalus AJIEKTPO-
000pyI0BaHUS IPOMBIIICHHBIX U IPaKJIaHCKUX 3[JaHUM, YTBEPKIACHHBIA MPUKa30M MUHHUCTED-
cTtBOM oOpasoBanus U Hayku PD Ne 845 ot 09 Hos1Opst 2023 T.

2. ®I'OC cpennero obmiero o0pa3zoBaHus, YTBEPKIACHHBI MUHUCTEPCTBA 00pa30OBaHUs U
Hayku PO ot 17 mast 2012 1. Ne 413 (c usmenenusimu Ha 27 nexadpst 2023 1. Ne 1028)

3. Yuebnbiii mnan cnemmanbHocTH 08.02.09 MoHTax, Hajmanka W IKCIUTyaTauus
ANEKTPOOOOPYIOBAaHUSl TPOMBIIIJICHHBIX W TPaXJaHCKUX 3/JaHUN, ONOOpEHHBIH YYeHBIM
coBeToM A30Bo-UepHomopckoro unxkenepHoro uactutyra ®I'bOY BO Jlouckoii AY
ITpotokon Ne 6 ot 12 deBpamns 2026 r.

4. Pabouas mporpamma y4eOHOTO IMpeaMeTa O0IIeo0pa3oBaTEIHPHOIO ITUKIA MPOTPAMMBI
HOJArOTOBKHU CIEIMAIMCTOB cpeaHero 3BeHa (nanee — IIIICC3) pazpaborana C yu€TtoM IHpuMep-
HOM nporpammbl yueOHOM nucuuIuinebl «Marematuka» (yrBepxkaeHa @I'bOY 110 UPIIO nns
peanu3anyu OCHOBHOW npodeccruoHanbHoM obpa3zoBarenbHol nporpamMel CITO Ha 6a3e ocHOB-
HOro o011ero o0Opa3zoBaHusl C OJy4eHUEM cpeHero oouero oopazosanus. (Ilporokon Ne 17 ot
18 urons 2024 r.)).

Pabouast mporpamMmma JHUCHUIUIMHBI PacCMOTPEHA M PEKOMEHJIOBAaHA K HCIIOH30BAHHUIO B
yaeOHOM Ipoliecce Ha 3acenanuu kadeapsl «MaTemaTrka 1 OMOMH(POPMATHKAY
ITporokon Ne 8 ot 23 mapra 2026 r.

3aBenytoras kadeapoil K.T.H., TOIEHT H.H. I'paueBa

Pabouas mporpamma TUCIUIUIMHBI PAaCCMOTPEHA U PEKOMEHJOBaHA K HCIIOJIb30BAHUIO B
y4eOHOM MpOIecCe Ha 3aCeTaHUM METOJAMYECKOM KOMHUCCHU IO 00I1e00pa3oBaTeIbHOM MO O-
TOBKE

[Tpotokon Ne7 ot 27 mapra 2026r.

[Tpencenarens: mpemomaBarens | kareropuu JIOHCKOTO TEXHHUKO-TEXHOJIOTHYECKOTO
KoJUTeIka, K.T.H.
M.B. XKoio6oBa

Pa3paborunk: npenoaasarens 1 kareropuu J{OHCKOTO TEXHUKO-TEXHOJIOTHYECKOTO
KoJIeKa, K.T.H.
M.H. Cepenuna
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEBHOI'O INPEJIMETA
YOII1.03 MaremaTuka

1.1. MecTo npeamMera B CTPYKTYPE NIporpamMmmal NOATOTOBKH CIICUATUCTOB CPEAHEI0 3BCHA

PaGouass mporpamma  yueOHOro  mpeaMeTa  SBISETCA  00sS3aTeNbHOW  YaCThIO
00111e00pa30BaTEILHOTO IMKJIA TPOTPaMMbI TOATOTOBKM CIEIHUAIMCTOB CPEIHEr0 3BEHA B
cootBercTBUU ¢ PI'OC 1o crenuanbHocTH (crienuanbHocTsaM) CIIO 08.02.09 «MoHTax, Hajajaka u
JKCIUTyaTaIs 3JICKTPOOOOPYIOBAHHS TPOMBIIIICHHBIX U TPAXKIAHCKUX 3JIaHUI.

1.2. Ilnanupyemble pe3yJabTaThl 0CBOEHHS NIpeIMeTa

B pamkax mporpaMMsl y4eOHOTO IpeaMeTa 00yJaroIuMICs OCBaUBAIOTCS TMYHOCTHBIE, ME-
TanpeAMETHbIE U IpeAMETHbIE pe3yIbTaThl B cOOTBETCTBUU ¢ TpeboBanusiMu OI'OC cpennero 06-
miero oopazoBanus: imyHoctHeie (JIP), meranpeamernsie (MP), mpeamernsie st 6azoBoro (I1P6) /
yray6nennoro (IIPy) ypoBHs usy4yenus:

Kozpt [Tnanupyemble pe3ynbTaTbl OCBOCHHS BKIIOYAIOT
pe3yJIbTaToB

1 2

JInuHOCTHBIE pe3yiibTaTbl OCBOCHUA yqe6H0ro npeamceTa:
IrpaXIaHCKOI'0 BOCIIUTAHUA:

JIP 01 c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3HUIIMH 00YYarOMEerocs Kak akKTHBHOTO
Y OTBETCTBEHHOI'O YJIEeHa POCCUICKOTO OOIIECTBA;

JIP 02 OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)K€HUE 3a-
KOHA Y NPaBONOPSIKa,;

JIP 06 YMEHHE B3aMMOJEHCTBOBATh C COLUAIbHBIMU UHCTUTYTAMU B COOTBETCTBUU
¢ uX QYHKIMSAMU U Ha3HAUYEHUEM;

MaTpUOTUYCCKOI'O BOCIIUTAHUA:

JIP 08 c(OPMHPOBAHHOCTh POCCUHCKON T'pa’kJaHCKOM MIACHTUYHOCTH, MATPUOTHU3-
Ma, YBaXXEHUS K CBOEMY HapoJly, HyBCTBa OTBETCTBEHHOCTH Iiepea PonuHOM,
TOPAOCTH 3a CBOHM Kpal, CBOXO PoauHy, CBOHM fA3BIK U KYJIbTYpPY, IPOLILIOE U
HACTOAIIEE MHOTOHAIMOHAILHOIO Hapoaa Poccnu;

JIP 09 LIEHHOCTHOE OTHOILIEHHUE K TOCYJapCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY U
IIPUPOJHOMY HACJENNIO, MAMSITHUKAM, TpaaulusaM Hapoaos Poccnn, noctu-
»keHusAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;
JyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSA:

JIP 11 OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOJa;
JIP 12 c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;
JIP 14 OCO3HAHUWE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

9CTCTUYCCKOI'O BOCIIMTAaHHUA:

JIP 16 ACTETHYECKOE OTHOIIEHHE K MHUPY, BKIIOYasi 3CTETHKY ObITa, HAYYHOI'O U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOUICHHUH;
JIP 17 CHOCOOHOCTh BOCIIPHUHMMATh DPA3IUYHbIE BHJIBl HMCKYCCTBA, TPAJUIMUA U

TBOPYECTBO CBOETO M APYTHX HAPOJIOB, OIIYIIATh YMOIIMOHAIBLHOE BO3/CH-
CTBHE UCKYCCTBA;
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¢u3nIecKoro B

OCIIMTaHUA:

JIP 20 c(OpPMHUPOBAHHOCTH 3[IOPOBOTO M 0€30MacHOr0 00pasa JKU3HH, OTBETCTBECH-
HOT'O OTHOIIEHHS K CBOEMY 3JI0POBbIO;
JIP 21 noTpeOHOCTh B (PU3MYECKOM COBEPIICHCTBOBAHUH, 3AHITUSAX CIIOPTUBHO-

OSI[OpOBHTCHBHOﬁ JACATCIIbHOCTBIO,

TPYIOBOTO BOCIIUTAHUS:

JIP 23 TOTOBHOCTB K TPYZly, OCO3HAaHHE IEHHOCTH MacTEepPCTBa, TPY0IO0HE;

JIP 25 WHTEpEC K Pa3IuvHbIM cepaMm mpodecCHOHATbHON NeATeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBINA BBIOOp OyayIeil mpodeccuu 1 pearTn3oBbIBaTh COO-
CTBEHHbIE KHU3HCHHBbIE [UIaHBI;

JIP 26 TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPA30BAHHIO HA MPOTSI-
KEHUHU BCEH KU3HH;

9KOJIOTMYECKOI0 BOCTIMTAHUS:

JIP 27 c(OpMUPOBAHHOCTh IKOJOTUYECKON KYJIbTYphl, IOHUMAHUE BIHUSHUS COLU-
QJIbHO-3KOHOMHUYECKUX IPOLIECCOB Ha COCTOSIHUE MPHUPOJIHON M COLMAIBHOM
CpeJibl, 0CO3HAHKE I1100aJIBbHOr0 XapaKTepa 3KOJOrHYeCKUX IpobiieM;

JIP 28 IJIAHUPOBAHUE U OCYILECTBICHHUE NECUCTBUI B OKPYXKAIOLIEH Cpelle Ha OCHO-

B€ 3HAHMS LEJICH YCTOMYMBOrO pa3BUTHUS YEIOBEUYECTRA;

LHEHHOCTH Hay4

HOT'O IIO3HAHUA:

JIP 32

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKU, OCHOBAHHOTO Ha Ja-
Jore KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B IMOJIMKYJb-
TYPHOM MHUPE;

JIP 33

COBEpILICHCTBOBAHME SI3BIKOBOM M YHTATEIBCKOW KYJIbTYpbl KaK CpEACTBA
B3aMMOJICVCTBUSI MEXY JIFOAbMHU U MIO3HAHUS MUPA;

JIP 34

OCO3HAaHUEC NLECHHOCTHU Haquoﬁ ACATCIBbHOCTH, I'OTOBHOCTH OCYILICCTBIIATH
MMPOCKTHYIO U UCCIICAOBATCIBLCKYIO ACATCIBbHOCTD HHANBUAYAJIbHO U B I'PYII-
IIc.

MeTaHpeI[MeTHBIe PE3YIbTAaThl OCBOCHUA OCHOBHOH O6pa30BaTeHLHOﬁ mporpaMmbl JOJIKHBI

OTpaXkaTb:

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I IM03HABATEIbHBIMU ACHCTBUSIMU:

0a30BBIE JIOTHY

€CKHE NEUCTBUA:

MP 01 CaMOCTOSITENIbHO (hOPMYJITUPOBATh U aKTyaIM3WPOBATh MPOOJIEMY, paccMat-
pUBAThH €€ BCECTOPOHHE;

MP 02 YCTaHaBIMBATh CYLIECTBEHHBIM NPU3HAK WJIM OCHOBAaHMS JII CPAaBHEHMS,
KJIacCU(UKAIMU 1 0000IIEeHNUS;

MP 04 BBISABIISITH 3AKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSAX

MP 05 BHOCUTb KOPPEKTUBBI B JCATEIBHOCTb, OLIEHUBATh COOTBETCTBUE pe3yJIbTa-

TOB LCJIAAM, OICHUBATL PUCKU MOCJIEICTBUIN ACATCIIBHOCTH,

0a30BEIE HCCIIEI0BATEIbLCKHE NCHCTBUS:

MP 07 BJIQZICTh HABBIKAMU y4€OHO-HCCIIEIOBATEILCKOW W TPOCKTHOM IesATEIHHO-
CTH, HAaBBIKAMH pa3pelIeHus mpooiem;
MP 09 OBJIQJICHUE BHAAMU JESATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MH-

TepIpeTaIuy, Mpeodpa3oBaHNI0 U MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CH-
TyalMsix, B TOM YHCJIE MIPU CO3/IaHUU YYEOHBIX U COLIMAJIbHBIX MPOEKTOB;
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MP 13

AHAJIM3UPOBATH ITOJYUCHHBIC B XOA€ PCIICHUA 3aaa4l pE3ybTaTbl, KPUTHYC-
CKHM OLCHUBATH HX JOCTOBCPHOCTH, IMPOTHO3UPOBATH M3MCHCHHEC B HOBLIX
YCIIOBHUAX;

paborta ¢ uadopmanmeii:

MP 21 BJIAJICTh HABBIKAMH MOJY4YE€HUS HH(POPMALIUU U3 UCTOYHUKOB PAa3HBIX TUIIOB,
CaMOCTOSATENIBHO OCYILECTBIIATH ITOUCK, aHAJINU3, CUCTEMATU3aLUI0 U UHTEP-
npeTanuio nHGOPMAIMK PA3TUYHBIX BUJIOB U (HOPM NpEICTaBICHUS;

MP 23 OLIGHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpPMAIUU, €€ COOTBETCTBHE

IIPaBOBBIM U MOPAJIBHO-3TUYCCKHUM HOPpMaM,

OBJIaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU I[GI\/JICTBI/ISIMI/II

oO1ieHue:

MP 30

Pa3BECPHYTO U JIOTUYHO H3JIaraTb CBOXO TOUYKY 3PCHHA C HCIIOJIb30BAHHUEM
SA3BIKOBBIX CPCACTB,

COBMCCTHaiA ACATCIBbHOCTD:

MP 31

INOHMMATh M HMCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaIbHOU
paboThI;

MP 33

MIPUHUMATH LIEJIM COBMECTHOM JESATENbHOCTH, OPIraHU30BbIBATh U KOOPIUHU-
poBaTh AEUCTBUSA MO €€ JNOCTHKEHUIO: COCTABIIATh IJIAH JICUCTBUM, pacrpe-
JENATh POJIM C y4EeTOM MHEHUN YYaCTHUKOB OOCYXIaTh Pe3yJbTaThl COB-
MECTHOU pabOThI;

MP 34

OLIEHUBATh KaueCTBO CBOETO BKJIaJA U KaXKAOr0 y4acTHHKAa KOMaHJbl B 00-
M pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

OBJ'I&I[GHI/IC YHUBCPCAJIbHBIMU PETYJIATHBHBIMU ﬂeﬁCTBHﬂMHI
CaMOOpPraHu3anus:

MP 39

CaMOCTOSITENIbHO COCTABJIATH IUTAH pPElIeHUs MpoOJeMbl C Y4ETOM HMEIo-
HIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEITOYTCHHIA;

MP 42 JienaTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelLICHHUE;

CaMOKOHTPOJIb!

MP 45 JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTD,
OIICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

MP 46 BJIaJICTh HAaBbIKAMM MO3HABATENbHOH pedieKCHN Kak OCO3HaHUs coBepliaec-

MBbIX I[GI\/’ICTBI/Iﬁ 1 MBICJIUTCIIBHBIX MMPOUECCOB, UX PE3YJILTATOB U OCHOBaHHII.

IIpenMeTHBIE pe3yJIbTaThI:

I1Py 01

yYMEHUE OIIEpUPOBATh MOHATUAMU: ONPEIEICHUE, aKCUOMa, Teopema, CIe-
CTBHUE, CBOWCTBO, MMPU3HAK, 10Ka3aTE€IbCTBO, PABHOCUIIbHBIE (DOPMYITHPOBKY;
ymeHue (opMmynupoBaTh 0OOpaTHOE U IPOTHBOIOJOKHOE YTBEpPXKJICHUE,
MPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHI, HCIIOIb30BaTh METOJ MaTeMaTuye-
CKOM MHIYKIMH; NMPOBOJUTH JI0KA3aTEIbHBIE PACCYKIEHUS NPU PELICHUU
3a/1a4, OLICHUBATh JIOTUYECKYIO TPABUIIBHOCTh PACCYKICHMIA;

[Py 02

YMEHHUE ONEpPUPOBATH MOHSATUSMH: MHOXKECTBO, MOJMHOXECTBO, ONEpalUu
HaJ MHOXKECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN aIl-
napar JJis ONKMCAHUsSl PEaIbHBIX MPOIECCOB U SBJICHUM U MPU PEIICHUU 3a-
J1a4, B TOM YHCJIe U3 APYTUX y4eOHbIX MPEIMETOB;
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[Py 03

YMEHHUE ONEePUPOBATh MOHATUSIMU: Tpad, CBA3HBIN rpad, nepeBo, Huk, rpad
Ha IJIOCKOCTH; YMEHHE 3aJaBaTh M OMHCHIBATh TPpadbl Pa3IUUHBIMH CIIOCO-
06aMu; UCTIONB30BaTh rpadbl MPH PEIICHUHN 33]ay;

TIPy 04

yMeHue CBOOOJHO OIepUpoBaTh MOHATHSAMHU: COUYETAHUE, MEPECTaHOBKA,
YHCIO COYETAaHUH, YMCIIO MepecTaHoBOK; OuHOM HploTOHA; ymMeHue mpume-
HSITh KOMOMHATOPHbIE (DAKTHI U PACCYXACHUS IS pellieHHs 3a]1a4;

I1Py 05

YMCHHUC OIICPpUPOBATH MOHATUAMU: HATYPAJIbHOC YMUCIIO0, LIEJI0C YUCII0, OCTa-
TOK I10 MOAYJIIO, pallMOHAJIBHOC YHCJIO, HPPAIHOHAIbHOC YU CJI0, MHOXKCCTBA
HAaTypaJbHbIX, HECJIbIX, pallUOHAJIbHBIX, HeﬁCTBHTGHLHBIX 4YnCcell; YMCHHUC UC-
IIOJIb30BaTh IIPU3HAKU ACJIMMOCTH, HauMEHbBIITHI O6H_II/II\/'I JACIUTCIIb H
HaMMCHBIICC 06Luee KpaTHOC, aJITOPUTM EBKJII/II[a I[Ipu pCUICHUH 3a4a4; 3Ha-
KOMCTBO C Pa3JIMYHBIMU ITO3UIMUOHHBIMU CUCTEMAaMM CUHCIICHUA,

[1Py 06

yMEHHE CBOOOJHO ONEPHPOBATH MOHATHUSMH: CTENEHb C ILEJIBIM ITOKa3aTe-
JIeM, KOpeHb HATypaJIbHOW CTEIECHH, CTCIEHb C palMOHAIbHBIM IIOKa3are-
JIeM, CTETIeHb C JeHCTBUTEILHBIM (BEIIECTBEHHBIM) ITOKa3aTesieM, Jiorapudm
YKCJIa, CHHYC, KOCUHYC U TAHI€HC IIPOU3BOJIBHOIO YUCIIA,;

[1Py 07

YMEHME ONEPUPOBATh MOHATUSAMU: TOXKJECTBO, TOXKAECTBEHHOE IPeodpaso-
BaHUE, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUI U HEPABEHCTB, PaBHO-
CUJIBHOCTh YpPaBHEHMH, HEPABEHCTB M CHUCTEM, DPALMOHAIBHBIC, HUPPALMO-
HaJIbHBIE, TOKa3aTeJIbHbIE, CTENEHHbIE, Jorapu(pMUUECKUe, TPUTOHOMETPH-
YECKHE YPaBHEHHs, HEPABEHCTBA M CUCTEMbI; YMEHHME pPEIIaTh ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOILBIO PAa3JIMYHBIX IIPUEMOB; PEIIATh YpaBHE-
HUs, HEPaBEHCTBA U CUCTEMBI C I1ApaMeTpPOM; IPUMEHATh YPAaBHEHHUsI, HEPA-
BEHCTBA, UX CUCTEMBI JJI PELICHUs MaTEMaTUYECKUX 3a1a4 U 3a1a4 U3 pas-
JIMYHBIX 00J1aCTel HayKU U peabHOM KU3HH;

[TPy 08

yMeHHEe CBOOOJHO ONEepUpoBaTh MOHATHAMHU: rpaduk (QyHKIUH, oOpaTHas
GyHKIMSA, KOMIO3UIMS QYHKIUH, TUHEeHHas QyHKIMS, KBaApaTU4Has QyHK-
IUsl, CTENEHHas (QYHKUIUS C LENbIM IOKa3aTeleM, TPUTOHOMETpUYECKHe
GyHKIIMHM, 00paTHbIE TPUTOHOMETpUUECKHE (DYHKIIMU, NTOKa3aTeNbHAs U JIO-
rapupmuyueckas QyHKIUHN;, yMEHUE CTPOUTh Tpapuku QyHKIMHA, BHIIOIHSITh
npeoOpa3zoBanus rpaduKoB QyHKIINH;

YMEHHUE UCHOJIb30BaTh rpaduku GyHKIUHN U U3ydEeHHUs IPOLIECCOB U 3aBU-
CHUMOCTEW TpU pEeIIeHUH 337a4d U3 IPYTuX y4eOHBIX MPEIMETOB M U3 Peallb-
HOM ’KM3HHU; BBIpaXaTh GOpPMyJIaMU 3aBUCUMOCTH MEXKIY BEIMUYMHAMU;
YMEHHE CBOOOJHO ONEpUPOBATh MOHATHUSIMH: YETHOCTh (YHKIUH, MEPUO-
JUYHOCTh (PYHKLMHU, OrPAaHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (DYHKIIUH,
SKCTpeMyM (YHKIMH, HaMOOJbIIEe U HaUMEHbIIee 3HAYCHHS (YHKIIUHA Ha
IPOMEXYTKE; YMEHHUE MPOBOAUTH HCCiel0OBaHNEe (PYHKIINY;

YMEHHE UCIIOJIb30BaTh CBOMCTBA M rpadpuku PYHKIMI 7S pelIeHus] ypaBHe-
HUI, HEpaBEHCTB W 33/a4 C MapamMeTpaMy; u300pakaTb Ha KOOPJUWHATHOM
TUTIOCKOCTH MHO)KECTBA PEIICHUH YpaBHEHHIA, HEPABEHCTB M HX CHCTEM,

I1Py 09

yMEHHE CBOOOHO ONEpPHPOBATh MOHIATUSAMU: TIOCIEI0BATENLHOCTD, apudpMe-
TUYecKasl MPOrpeccusi, reOMeTpruecKkas Iporpeccusi, 6ECKOHEYHO yObIBalo-
11asi FeOMETpUYECKasl IPOTPECCUS]; YMEHUE 3aaBaTh IIOCIIEN0BATEIBHOCTH, B
TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX GOPMYII;

[Py 10

YMEHHE ONEepPUPOBATh MOHITHSIMH: HEMPEPHIBHOCTh (YHKIIMH, ACUMITOTHI
rpaduka GyHKIHMH, TIEpBasi ¥ BTOpas MPOU3BOHAS (PYHKIIUH, T€OMETpHYIE-
CKUH U (PU3NYECKUI CMBICT NMPOM3BOIHON, NEPBOOOpPA3Hasi, ONPEICICHHBIH
UHTETpall; YMEHHE HaXOAWUTb ACUMIITOTHI rpaduka (QyHKIHMHU;, YMEHUE BbI-
YUCISITh TPOU3BOAHBIE CYMMBI, TPOU3BENEHUS, YACTHOTO M KOMITO3UIIMU
GyHKIMA, HAXOIUTh YpaBHEHUE KacaTeJIbHON K rpaduKy G yHKIIHH;
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YMEHHE HCIOJb30BaTh MPOU3BOJHYIO Ui HMCCIICAOBaHUS (GYHKIHMA, IS
HAXOJXKJCHUS HAWIYYIIIEr0 PEUICHUS B MPHUKJIAIHBIX, B TOM YHCJIC COIHAb-
HO-9KOHOMHYECKHX U (U3UYECKHX 3aja4ax, JJIsl ONpeAeIeHUs] CKOPOCTH U
YCKOPEHUS; HaXOIUTh IIOMIATH U 00beMbl QUTYp C IMOMOIIBIO MHTErpaa;
HPUBOJUTH MPUMEPhl MATEMATHUECKOTO MOJCIMPOBAHHS C MOMOIIBIO TU}-
(dbepeHInaIbHBIX YPABHCHHIA,

TPy 11

YMEHHUE OIEPUPOBATH MOHATUAMU: KOMILJIEKCHOE YUCIIO, CONPSKEHHbBIE KOM-
TUIEKCHBIE YMCIIa, MOJYJb U apryMEHT KOMIUIEKCHOTO 4Hcia, opma 3amucu
KOMIUIEKCHBIX uuceN (reoMeTpuyecKasi, TPUrOHOMeTpudeckas U anredpau-
4ecKas); yMETh MPOU3BOANUTEH apu(METHUECKUE NEHCTBUS C KOMIUIEKCHBIMU
YUCJIaMH; TPUBOJNTH IPUMEPBI HCIOJIb30BaHM KOMIUIEKCHBIX YHCET;

[TPy 12

yMeHHe CBOOOTHO ONEpUpPOBATh MOHATHIMHU: cpeiHee apupMeTuIecKoe, Me-
JMaHa, HauOoJiblllee M HaMMEHbIIee 3HA4YCHHUs, pa3Max, JUCIepCHs, CTaH-
JIAPTHOE OTKJIOHEHME I ONMCAHMUS YHCIOBBIX JAHHBIX; YMEHHE HCCIIENO-
BaTh CTATUCTHYECKUE JaHHBIE, B TOM YUCIIE C MPUMEHEHUEM IpaduuecKux
METOJIOB M AJIEKTPOHHBIX CPEICTB; I'pa)UUYECKU HCCIIE0BaTh COBMECTHBIE
HaOJII0ICHUS C TOMOIIIBIO MarpaMM pacCerBaHUs M JMHEHHON perpeccuy;

[Py 13

YMEHHE HaXOJUTh BEPOSTHOCTH COOBITHH C MCHOJB30BAHUEM TpapUUecKuX
METOJIOB; MPUMEHSTh AJS pelieHus 3a1a4d (GOpMyIbl CIOKEHHUS] U YMHOXKe-
HUS BEposTHOCTEH, (popMynny MOJHOU BeposTHOCTH, Gopmyny beprymm,
KOMOHMHATOpHbIE (akThl U (HOPMYIBI; OLIEHUBATH BEPOSITHOCTH PEaTbHBIX
COOBITHIi; YMEHHE ONEPUPOBATh NOHITUIMU: ClydaiiHasi BEIMYMHA, pacipe-
JIeJICHUE BEPOSITHOCTEHM, MAaTeMaTU4YEeCKOE OXKUJAHUE, TUCIEPCUsl U CTaH-
JApTHOE OTKJIOHEHHE CIIy4allHOM BENIMYMHBI, (DYHKIUU paclpeneieHus U
IIJIOTHOCTU PaBHOMEPHOIO, MOKA3aTE€IbHOIO M HOPMAJIIBHOIO paclpenelie-
HUM; YMEHUE UCIIOJb30BaTh CBOMCTBA M3YyUYECHHBIX PACHpEICICHUN IS pe-
HIEHUs 33/1a4; 3HAKOMCTBO C TMOHSATHSAMM: 3aKOH OOJIBIIMX YHUCEN, METOJbI
BbIOOPOYHBIX HUCCIIEI0OBAaHUI; YMEHHE NMPUBOIUTH PUMEPHI IIPOSBICHUS 3a-
KOHa 0OJIBIINX YHMCEN B IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX;

[1Py 14

yMEHHE CBOOOJHO ONEpPHpPOBATH MOHATUSAMH: TOUYKA, HpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUNIOCKHHA YroJl, IBYIPAHHBIA YTrOJl, TPEXTPaH-
HBII yroJl, MepeceKaroluecs, napaulelbHbe U CKPEIIUBAIOLIUECS NIPSMBIE,
NnapajiCJIbHOCTE U NCPIHCHAUKYIIAPHOCTD IMMPAMBIX U HJ'IOCKOCTGI\/'I, YroJ MExX-
Iy TIPSAAMBIMH, YIOJl MEXKAY NPAMON U INIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTS-
MH; YMEHHUE UCIOJIb30BaTh MIPH PEIICHUH 3ajau U3yuyeHHbIe (DaKThl U Teope-
MBI TUITAaHUMETPHUH; YMEHUE OLEHUBATh pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHUE OIEPUPOBATH IOHATUSAMU: MHOTOI'PDAHHHUK, CEYECHUE MHOIO-
rpaHHUKAa, IPaBUJIbHBI MHOTOTPaHHMK, IpU3Ma, MupaMuia, purypa u mo-
BEPXHOCTh BpPALICHUs, LIMIUHIP, KOHYC, Iap, chepa, pa3BepTKa MOBEPXHO-
CTH, C€YECHHs KOHYCA W LWIMHJIPA, IapauieIbHble OCH WA OCHOBAHUIO, Ce-
YeHue IIapa, INIOCKOCTh, Kacaromascs cdepsl, HIWIMHIpPA, KOHYCA; YMEHHE
CTPOUTH CEUEHUE MHOTOTpaHHMKA, U300pa’kaTh MHOTOTPAaHHUKH, PUTYPHI U
IIOBEPXHOCTU BPALLEHUs, UX CEUEHUs, B TOM YMCIIE C IIOMOLIBIO JIEKTPOH-
HBIX CPEJCTB; YMEHUE MPUMEHATh CBOICTBa reOMETpHUUECKUX (Uryp, camo-
CTOSATENILHO (OPMYJIMPOBATH ONpPENEICHUsI U3ydaeMbIX (UTYp, BBIIBUTATH
THIIOTE3BI O CBOMCTBAX U IMpHU3HAaKax reOMETPUICCKUX (1)I/Il"yp, 000CHOBBIBATH
WINA ONpOBEpraTth MX; yMEHHE MPOBOIUTH Kiaccupukanuio Guryp mo pas-
JUYHBIM IPU3HAKaM, BBIIOJIHATH HEOOXOAUMBIE JONOIHUTENbHBIE TOCTPOE-
HUA;
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[Py 15

yMEHHE CBOOOIHO ONEPUPOBATh MOHATUAMU: IUIOMAlb GUTYpPBI, 00beM (u-
TYpbl, BEJIMYMHA YTJa, PAacCTOSHUE OT TOYKH IO IJIOCKOCTH, PacCTOSHUE
MEXy MPSMBIMHU, PACCTOSIHUE MEXIY TUIOCKOCTSAMH, TUIOMAb cepbl, TIIo-
a1 TMOBEPXHOCTH MUPAMHIBI, MIPU3MBI, KOHYyCa, IMINHIApPA, 00beM KyOa,
PSMOYTOJIBHOTO TMapajuleenuneia, MUPaMUuIbl, IPU3MBIL, [HJIUHIPA, KOHY-
ca, I1apa; yMEHUE HAXOIUTh OTHOIIEHHE 00bEMOB OTOOHBIX (HUTYD;

[Py 16

YMEHHME CBOOOJHO ONEPUPOBATH MMOHATUSAMU: JIBU)KEHUE, NTApaJUIEIbHBIN Ie-
pEeHoC, CUMMETpHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, IIpeodpaso-
BaHHE MOJ00Ms, MOJ00HBIE (PUTYpHI; YMEHHE paclio3HaBaTh PaBHBIC U IO-
noOHBIe (PUTYpBI, B TOM YHUCIIE€ B IPUPOJIE, UICKYCCTBE, apXUTEKTYpE; YMEHUE
UCII0JIb30BaTh T€OMETPUUYECKUE OTHOLLIEHUS, HAXOUTh T€OMETPUUECKUE BeE-
JUYUHBI (IUIMHA, YTOJI, IUIOL[aAb, 00beM) MpU PEIICHUU 3a1ad U3 APYTUX
y4eOHBIX MPEIMETOB U U3 PEATbHOM KU3HU;

[Py 17

yMeHHEe CBOOOJHO ONEpUPOBaTh MOHATUAMU: NMPSMOYTojbHAsl CUCTEMa KO-
OopAvHaT, BEKTOP, KOOPAWHATBI TOYKHU, KOOPAMHATEI BEKTOpPA, CyMMa BCKTO-
pOB, NPOU3BEJECHHE BEKTOpa Ha YHCIO, Pa3joXKEeHHE BEKTopa Ho Oasucy,
CKaJsIpPHOE NPOMU3BEACHHE, BEKTOPHOE IIPOU3BEIEHUE, YTOI MEXIY BEKTOpa-
MH; YMEHHME MCIOJIb30BaTh BEKTOPHBI U KOOPJMHATHBIA METOJ Ul peuie-
HUA TCOMCTPHUYCCKUX 3a/lad U 3a1a4 APYIrux yT-I€6HI)IX npeaMETOB; OIICPHUPO-
BaTh MOHATHAMM: MaTpuua 2x2 u 3x3, ONpeaesuTeNnb MaTpulbl, FTEOMETPU-
YECKHMM CMBICI ONPEIEIINTENS;

[1Py 18

YMEHUE MOJEIUPOBATh PEAIbHBIC CUTYallUH Ha S3bIKE MAaTEMAaTUKHU; COCTaB-
JATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA M MX CUCTEMBI 110 YCIOBHIO 3a-
Jla4yM, UCCIIEI0BATh IIOCTPOCHHBIE MOJEIH C MCIOJIb30BAaHUEM allliapara aj-
reOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH pe3yNbTaT; CTPOUTh MaTemMaThye-
CKHE MOJEIU C IOMOUIBI0 T€OMETPUYECKUX IMOHATUH M BEIWYMH, pellaTh
CBSI3aHHBIE C HUMH IIPAKTHYECKHUE 3aJa4M; COCTABIITh BEPOSITHOCTHYIO MO-
Jlellb U MHTEPIPETUPOBATH IOJYYCHHBIM pEe3ynbTaT; pellaTh IPUKIIaJHbIE
3ala4d CPeACTBAMHM MAaTEMATHYECKOIO aHAJINW3a, B TOM YHUCIE COLHUAIBHO-
HKOHOMHUYECKOTO U (PM3UUECKOTO XapaKTepa;

TPy 19

yYMEHME BBIOMpATh MOJIXOJAIMIMM METOA JUIsl pelleHUs 3a/ladd; MOHUMaHUe
3HaYMMOCTH MAaTeMaTUKU B U3YyYEHMU MPUPOJHBIX M OOIIECTBEHHBIX MpO-
LIECCOB U SBJICHHI; YMEHHUE PACIIO3HABATH NPOSIBICHUE 3aKOHOB MaTEMAaTUKHU
B UCKYCCTBE, YMEHHUE IIPUBOAUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUH POC-
CHUICKOW 1 MHPOBOM MaTeMaTH4E€CKON HAYKH.

1.3. PexomMeHyeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrPaMMBbl Y4eOHOI0 NpeAMeTa:
MaKCHUMaJbHON yueOHON Harpy3ku oOyyaromerocst 270 4acoB, B TOM 4HCIIE:
00s13aTebHON ayJTUTOPHOW yueOHOI Harpy3Ku oOydJaromerocs 252 4acos;
CaMOoCTOsTeNIbHON paboThl oOyuatorierocst 0 gacos.
KOHTpOJIb 18 yacos.
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2. CTPYKTYPA 1 COJAEPKAHUE JUCIHUIIJIMHDbI

2.1. O0beM TUCHUIIMHBI U BUAbI Y4eOHOIi padoThI

Buna yueOHoii padoThl O0bem yacon

MaxkcumainbHast yueOHast Harpy3ka (BCero) 270
OO6s3aTenbHas ayquTOpHas yueOHast Harpy3ka (BCero) 252
B TOM YHUCJIE:

JIEKIIUA 78

71a00paTOPHBIE 3aHATHS -

MIPaAKTUYECKHE 3aHATHS 174
Hrorosas arrecranus B opMe IK3aMeHa 18

2.2. Conepmalme yqeﬁﬂoro npeamMera Ko HAaHMEHOBAHUE

Yucna u BBIYUCIICHHUS.

Panmonaneueie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI, OECKOHEYHbIE TTe-
puoandeckue npodu. [Ilpumenenue apoOeit ¥ MPOLEHTOB AJI PEIICHUs TPUKIIAIHBIX 3a7a4 U3 pa3-
JUYHBIX OTPACJEH 3HAHUW U PEAIbHON KU3HH.

JleiicTBuTENbHBIC YMCHIa. ParmoHanbHbIC W UPPAIMOHATIBHBIC YUCIA. ApHUPMETHISCKHE OTIe-
panuu ¢ AeMCTBUTEIbHBIMU YncIaMu. Molynb 1eMCTBUTEIBLHOTO YKCIa U ero cBoicTBa. [Ipubnu-
JKEHHBIC BBIYUCIICHUS, ITPABUIIA OKPYTJIEHUS, IPUKUJIKA U OLICHKA pe3yJIbTaTa BEIYMCICHUM.

Crenensb ¢ 1ienbIM nokasareneMm. bunom Hetotona. Micnons3oBanue nmoaxonsiei Gopmsel 3a-
MACH ICCTBUTEIIbHBIX YMCEI ISl PEIICHUS MPAKTUYECKUX 33724 ¥ IPEACTABICHHS JaHHBIX.

ApudmeTndeckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CreneHs ¢ palMoOHAILHBIM MTOKa3aTelieM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIBLHBIM MTOKa3a-
TEJIEM.

Jlorapudm uucna. Coiictsa norapudma. JlecITHIHBIC U HATYpaJIbHBIE JIOTapU(PMBEI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YHMCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHUHYC U apK-
TAHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHEHHUS 1 HEpABEHCTBA.

ToxzaecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb ypaBHEeHMs. PaBHoO-
CUJIbHBIE YPaBHEHUS U ypaBHEHUsI-cIeACTBUSA. HepaBeHCTBO, pellleHne HEpaBEeHCTBA.

OCHOBHBIE METOJIBI PEIICHUS IEJbIX U JPOOHO-pAllMOHATBFHBIX YPaBHEHUN ¢ HEPABEHCTB.
MHorouieHsl OT OJJHOW NEPEMEHHOM. [leeHrne MHOTrOYIeHa Ha MHOTOYIEH C OCTaTKoM. Teopema
be3y. MHorousensl ¢ niensiMu ko3 dunmnentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BRIPAKEHUM, COJIEPKAINX CTENICHH U KOPHH.

Nppannonanbabie ypaBHeHUA. OCHOBHBIE METO/IbI PEIICHUS UPPAMOHAIBHBIX YPABHEHHIA.

[TokazaTenbHbie ypaBHEeHUs1. OCHOBHBIE METO/IbI PELIEHUS MTOKA3aTEIbHBIX YPABHEHUH.

[Tpeobpa3zoBanue BbIpaKeHHH, colepKalIiX Jorapudmal.

Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METOBI PEUICHUS JIOTapU(PMUIECKUX YPAaBHEHU.

OcHoBHbBIEe Tpuronometrpudeckue Gopmynsl. [IpeoOpasoBaHre TPUTOHOMETPHUECKUX BBIpa-
KeHuM. Permenne TpUroHOMEeTpUYECKUX YpaBHEHUM.

Peuienue cuctem NMHEHHBIX ypaBHEHUN. MaTpuiia cucTeMbl TMHEHHBIX ypaBHeHUU. Onpene-
JIUTENIb MaTPULBI 2X2, €ro TEOMETPUUYECKUI CMBICT U CBOMCTBA, BBIYMCIEHUE €r0 3HAYEHHUS, TPU-
MEHEHHE OMPEETUTENS ISl PELIEHUs] CUCTEMbI IMHEUHBIX ypaBHEHUH. Perienne npukiagHbix 3a-
Jlady C MOMOILBI CUCTEMbI JIMHEWHBIX yYpaBHEHUU. MccnenoBanre MOCTPOSHHOW MOJEIU C IMOMO-
IIbI0 MATPUIL U ONPECTUTEICH.

[TocTpoeHre MaTeMaTUYECKUX MOJEJICH pealbHON CUTYyallMu ¢ MOMOIIbIO YPaBHEHUN U HEpa-
BeHCTB. [IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHHI0 MAaTEMaTHYECKUX 3ajad U 3a/1ay U3
Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.
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DyHKINUA U TPAPUKH.

Oyuk1us, cnocoOsl 3axanus GyHkuuu. B3anmuo oOpartubie yakiun. Komnosunus GpyHk-
nui. ['paduk pyHKIMHA. DiIeMeHTapHbIe MpeoOpa3oBaHus rpa@uKoB QyHKITHI.

Ob6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHWi ¢ynkumu. Hymn ¢ynkumu. [Tpomexytku
3HAKOIMOCTOsAHCTBA. YETHBIE U HeuéTHble QyHkuuu. [lepuonnyeckue ¢pynkuuu. [IpomexyTku mo-
HOTOHHOCTH (yHKITMH. MakCUMyMbl 1 MUHUMYMBI (yHKIIMU. Hanbombliee 1 HaMMEHbIIEe 3HAUC-
HUS QYHKIIUU HA IPOMEKYTKE.

JluneitHast, KBagpaTUYHAs ¥ APOOHO-TMHEHHAsS (QYHKIUU. DIEMEHTApHOE HCCIEIOBaHUE U
MOCTPOCHUE UX IPAPUKOB.

CrenenHasi QyHKIHS C HATYpaJTbHBIM U LENBIM MMOKazarenaeM. E€ cBoiictBa u rpaduk. CBoii-
CTBa U rpaduK KOpHS N-Oi CTENEeHU KaK (YHKIMH OOpaTHOW CTENEHH C HATypaJbHBIM IMOKa3aTe-
JEM.

[ToxazarenbHast u jorapudmuueckas ¢GyHKIUH, UX CBoWcTBa M rpaduku. VcmonapzoBaHue
rpaduKoB QYHKIUH U pelIeHNsT ypPaBHEHUH.

TpuronomeTrpuyeckasi OKpYKHOCTb, OIpe/IeJICHHEe TPUTOHOMETPHUECKUX (YHKIIMI YUCIOBO-
ro aprymMeHra.

OyHKIMOHATbHBIE 3aBUCUMOCTH B peajbHBIX Ipoleccax u siBneHusX. ['paduku peanbHbIX 3a-
BHCHMOCTEH.

Hayana maremaTnueckoro aHanusa.

ITocnenoBaTeabHOCTH, CIIOCOOBLI 3aJaHMs IIOCIEA0BATEILHOCTEH. MeTod MareMaTH4eCKOMH
MHIYKUUA. MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIIE0BATENbHOCTH. VICTOpUS BOBHUKHOBEHHUS MaTe-
MaTHYECKOI'0 aHAJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTprueckas rnporpeccuu. beckoneuno yObIBaromias reoMmeTpuieckas
nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIECH M€OMETPUUECKON Mporpeccuu. JINHEMHBIA U 9KCIO-
HEeHUUaNbHBIN pocT. Yucno e. @opmyna ClokHBIX NpoleHTOB. Mcnoap30BaHMe MPOTPeccUuu IJis
pelIeHts peallbHbIX 3aJa4 MPUKIaJHOTO0 XapaKTepa.

HenpepriBable GyHKIIMU U UX cBoWCTBA. TOYKM pa3pbiBa. ACUMOTOTHI Tpa@uKOB (YHKIUH.
CgoiicTBa (hyHKIMI HENMPEPBIBHBIX HA OTpe3Ke. METoJ MHTEPBAJIOB Ui PEIICHUS HEPaBEHCTB.
[IpuMeHeHre CBOMCTB HETIPEPhIBHBIX (DYHKIIUH ISl pEIIeHUS 3a/1a4.

[lepBas u BTOpas nmpousBojHble QyHKIMU. OnpeaeieHne, TeOMETPUIECKU U (PU3NUECKUiA
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKIHH.

[IpousBoaubie AmemMeHTapHbIX (QyHKIMI. [Ipon3BogHAS CYMMBI, MPOU3BEACHUS, YACTHOTO U
KOMMO3UINH (PYHKIIUH.

MHoecTBa 1 JIOTHKA.

MHOXecTBO, ONepaly HaJl MHOXXECTBaMHM M HMX CBoMcTBa. Jlumarpammel Diliepa—BeHHa.
[TpyMeHeHre TeOPEeTUKO-MHOKECTBEHHOTO arnmapaTa JUlsl OIMCaHUs pealbHbIX MPOLIECCOB U SIBJIE-
HUH, IPU pEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOro OOBEKTa, CIEJICTBUE, JOKA3aTeNbCTBO,
PaBHOCHUJIbHBIE YPaBHEHUS.

Uucna u BBIYUCTIEHUS.

Harypanbnble u nienbie uncna. [IpuMeHeHrne nIpu3HaKoB JETMMOCTH LETbIX YUCElN, HanOOoIb-
it oommii genurens (nanee — HOJl) m nanmensiiee obmiee kpatnoe (nanee -HOK), octatkoB 1o
MOAYJIIO0, anroputMa EBKinaa A peneHus 3a1ad B [eNIbIX YhCiiax.

KommuiekcHble ynicna. Anredpandeckast 1 TpPUrOHOMeTprudecKasi GOpMbl 3aITUCH KOMILIEKCHO-
ro uncia. ApudmMerndeckue omepanuu ¢ KOMIJIEKCHBIMH dnciamu. M300pakeHrne KOMILTEKCHBIX
yucen Ha KoopAuHaTHOM 1uiockoctH. @opmyna Myaspa. KopHu n-oil cTeneHu U3 KOMILUIEKCHOTO
yrcna. [[puMeHeHrne KOMITIEKCHBIX YHCeN sl pelieHus] PU3NIECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHEHUS 1 HEPABEHCTBA.

Cucrema U COBOKYIMHOCTh YPAaBHEHHI U HEpaBEHCTB. PaBHOCWIIbHBIE CHCTEMBl M CHUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHUU C MOMOILIBIO TPUTOHOMETPUUECKON OKPYXK-
HOCTH. Perienre TpuroHoMeTpu4ecKux HEPaBEHCTB.
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OcHOBHBIE METO/IbI PEILIEHHUS TOKA3aTEIbHBIX U JIOTapU(MUUECKIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEUICHUsI CUCTEM M COBOKYIIHOCTEW palMOHAJIbHBIX, UPPALIMOHAIIbHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHIH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IApAMETPAMH.

IIpuMeHeHre ypaBHEHM, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3aJad U 3a1a4
U3 pa3IMYHbIX 00JacTel HAyKH U peasibHOM KU3HU, HHTEPIIPETALIUS [TOJIYYEHHBIX PEe3yIbTaTOB.

OyHKIUYU U TpadUKH.

I'paduk xomnozunuu QyHkuuid. ['eomerpuueckrue ob6pas3bl ypaBHEHUN U HEPABEHCTB Ha KO-
OPJAMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

['paduueckue MeTONBI pelIeHUs] YpaBHEHUI 1 HEepaBeHCTB. [ paduyeckne METOABI pelIeHus
3a/1a4 C mapaMeTpaMu.

Hcnonb3oBanue rpadukoB GYHKIUIN IS UCCIIETOBAHMS MTPOIECCOB W 3aBUCHMOCTEH, KOTO-
pbie BO3HUKAIOT MPH PEIICHUH 33]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB U pealbHOU KU3HU.

Hauana maTtemaTndeckoro aHanausa.

[IpumeHeHre MPOU3BOAHON K HCCIENIOBAaHUIO (PYHKIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NpOU3BOIHOM ISl HAXO0K/ICHUS HAWIYYILEro PEelIeHHs B IPUKIAAHbIX 3a]a4ax,
JUTSL OTIPENIEJICHUS] CKOPOCTH U YCKOPEHUS Mpoliecca, 3a1aHHOro (GopMysiold wiu rpadukom.

[lepBooOpa3Has, OCHOBHOE CBONCTBO TMepBooOpa3HbiX. IlepBooOpasHble 31eMEHTapHBIX
¢ynkuunii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

Wurerpan. ['eoMmerpudeckuil cMbIC UHTErpaia. Beiuncnenue onpenenéHHOro UHTerpaia mno
dopmyne Herorona—JleiOHua.

[TpuMeHeHne HHTErpaa JUlsl HaXOXKJISHU IOl MIoCcKuX Guryp u o6bEMOB reoMeTpu-
YECKHX TeJl.

[Tpumeps! pemennii AuddepeHnnanbHbIX ypaBHEHHH. MaTemMaTnyeckoe MoJIeIMpOBaHUE pe-
AJIbHBIX MPOLIECCOB C MOMOIIBI0 U (HEepeHIINATBHBIX YpaBHEHHI.
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2.3. TemaTuyeckoe (Oypo4YHoOe) MJIAHUPOBAHKE

TeopeTnueckue 3aHATUS
1abopaToOpHbIE 3aHATHUS U MPAKTUUYECKHE

Hanveropartne saHATH, Obnem JIP MP TP
pa3JeiioB U TEM 4acoB
CaMOCTOSTEIbHAS
paboTta 00yyaromuxcs
1 2 3 4 5 6
| cemecTp
Paznen 1. [loBropeHne Kypca MaTeMaTUKH OCHOBHOM IIIKOJIBI
Tema 1.1 CopepxaHue yaueOHOro Marepuana 8 JIP 01, JIP 02, MP 01, MP 02, [1Py 05, I1Py 07,
Yucna ¥ BEIUHCIIE- JIeKIMOHHDbIE 3aHATHS 2 JIP 06, JIP 08, MP 05, MP 07, [TPy 08, I1Py 14,
HUS Harypanpable W uenble uucna. [lpu3Haku JIP 09, JIP 11, MP 09, MP 12, [MPy 18, ITPy 19
JIETMMOCTH LIEJIBIX YKCell. PallMOHAIbHBIE YKCIIA. JIP 12, JIP 14, MP 13, MP 21,
OOBIKHOBEHHBIE W JIECATUYHBIC APOOH, OECKO- JIP 16, JIP 17, MP 23, MP 30,
HEUHBbIC Tepuoanyeckue npodm. JleiicTBuTennb- JIP 20, JIP 21, MP 31, MP 33,
HbIe yucia. PanyoHanbHbIE U UppaIMOHAIBHBIC JIP 23, JIP 25, MP 34, MP 39,
yrciaa. Aaroput™ EBKIIHA MpH pelieHu  3a1ad; JIP 26, JIP 27, MP 42, MP 45,
3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CH- JIP 28, JIP 32, MP 46
CTEMaMHM CUHCJICHUS JIP 33, JIP 34
IIpakTHYeckne 3aHATHS 6

ApudmeTnueckue ornepanuy ¢ panuoHaIbHBIMU
YHCIaMHU, MPeoOpa3oBaHUsl YUCIOBBIX BBIpaXKe-
HUM.

Apudmerndeckue omnepanuu ¢ JIeHCTBUTENbHBI-
MU yuciamu. [IpubnukeHHblE BbIUYKCICHMUS,
IIpaBWJa OKPYIVIEHMs], NPUKHAKA U OLEHKa pe-
3yJIbTaTa BBIYUCICHUH.

Crenenp ¢ nensiM nokaszarenem. CraHpapTHas
dbopma 3amucu JeWCTBHTENbHOTO uuncia. Hc-
MOJIb30BaHKE MOJIXOASIIEH (OpPMBI 3alTUCH JIeH-
CTBUTENIbHBIX YHCEN JUIsl PELICHUs MpaKTHue-
CKHX 33Ja4 ¥ NPEJCTABJICHUS JaHHbIX.
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1 2 3
Tema 1.2 Copneprkanue ydeOHOro Matepuaa 2
[TporieHTHBIC BHI- IIpakTHYeckue 3aHATHS 2
YUCJICHUS [Ipouentsl. [IpuMeHnenne npobeir M MPOIIEHTOB
JUISL pELLICHUS PUKIAAHbBIX 33]1a4 U3 PA3IUYHBIX
OoTpacJieil 3HaHUM U peaJbHOU KU3HU.
Tema 1.3 Copneprkanue y4eOHOro Marepuraa 8
YpaBuenus v Hepa- | JleKHMOHHBIE 3aHATHSA 2
BCHCTBA VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO,
pelieHre HepaBeHCcTBa. MeTo | MHTEpBaJIOB.
IlpakTHyeckne 3aHATHA 6
Pemenne 1mensix W APOOHO-pAIIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB.
[IprMeHeHne ypaBHEHUI U HEPaBEHCTB K pelie-
HUIO MaTeMaTHYeCKUX 3a7ad U 3a7a4d U3 pa3ind-
HBIX 00J1aCTell HAYKH M PeabHOMN JKU3HU.
Tema 1.4 ConeprkaHue yueOHOro MaTepuasa 4
Cucremsl ypaBHe- IIpakTHYecKue 3aHATHS 4

HUM U HCPaAaBCHCTB

Cucrembl JMHEHHBIX ypaBHeHUH. CucTeMbl U
COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUN U He-
paBeHCTB. [IpuMeHeHre CUCTEM K pEIIeHHUI0 Ma-
TEMaTUYEeCKHX 3a/1a4 U 3a]a4 U3 pa3IuyHbIX 00-
JJACTEN HAYKU U PEAIbHON KU3HH.
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2

Tema 1.5
OyHKIMH U TpapuKH

CopepxaHue yueOHOro Marepuana

Hlw

JIeKIIMOHHbIE 3aHATHS

DyHKIUA, crmocoOs! 3aaanus GyHkuuu. ['padux
¢ynkunu. Bzaumao oOpaTHbie QYHKITUH.

O06nacTp orpeeneHnss 1 MHOXKECTBO 3HAYCHUI
¢ynkunu. Hymun ¢ynxmun. [IpomexyTrku 3Ha-
KOIIOCTOSIHCTBA. YeTHbIC M HeYeTHbIE (PYHKINU.

N

IIpakTH4yeckue 3aHATHS

Hcnons3oBanue rpadukoB QyHKITUH IS pe-
IICHUS] YPABHCHUH M JIMHEHHBIX CUCTEM.

Tema 1.6
I'eomeTpust Ha ITOC-
KOCTH

Copepxkanue ydeOHOro Marepuana

JleKIMOHHbBIE 3aHATUSA

[TpsMbie HA TIOCKOCTH. BUabl mutockux ¢uryp,
YX 3JIEMEHTHI U MJIOIIAMb.

Tema 1.7
Bxo1HOM KOHTPOJIb

Copnepkanue ydeOHOro Marepuana

IIpakTHYeckHe 3aHATHA

KonrtpomnsHas padora Nel.

Paznen 2. MuoxectBa

1 JIOTHKA. DJIEMEHTHI Teopuu rpadoB

Tema 2.1
MHoecTBa U JOTH-
Ka

Copepkanne y4eOHOro MaTepuana

JleKnnnoHHbBIE 3aHATUSA

MHOXeCTBO, OIlepald HaJ MHOXECTBAMHU.
Juarpammsl Oisiepa — Benna. IlpumeHeHune
TEOPETHUKO-MHOKECTBEHHOI'O  ammapara Ui
OIIMCaHUsl PEANBHBIX IIPOLIECCOB U SBJICHUH,
IPU PELICHUH 3a]a4 U3 JIpYruX y4eOHbIX Mpe-
meToB. Onpezenenue, Teopema, CleACTBUE, J0-
Ka3aTeJIbCTBO.

IIpakTHYeckHe 3aHATHA

[Tonsitue muoxectBa. [logmuoxecTBo. Omnepa-
OUH C MHO>KECTBaAMHU.

Pemienne mnpuknagHeix 3agad. Onucanue pe-
AJIbHBIX CI/ITyaI_[I/Iﬁ C IIOMOIIIBIO MHOXCECTB.

JIP 01, JIP 02,
JIP 06, JIP 14,
JIP 20, JIP 21,
JIP 23, JIP 26,
JIP 27, JIP 32,
JIP 33, JIP 34

MP 01, MP 02,
MP 04, MP 05,
MP 07, MP 09,
MP 12, MP 13,
MP 21, MP 23,
MP 30, MP 39,
MP 42, MP 45,
MP 46

[1Py 01, [TPy 02,
[Py 03
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1 2 3 4 5 6
Tema 2.2 Copneprkanue ydeOHOro Matepuaa 4
I'padsr JleKIIMOHHBIE 3aHATHS 2
[Tonsitue rpada. Cesa3HbIN rpad, AEPEBO, UK
rpa¢ Ha IIOCKOCTH.
IlpakTHyeckne 3aHATHA 2
[Tpumenenue rpadoB K peHIeHUIO 3a1ad.
Tema 2.3 CopepxaHue yueOHOro Marepuana 2
Pemenwue 3a1au. IlpakTHYecKue 3aHATHS 2
Mmuoxectsa, I'padel | Konrponsuas padora Ne2
1 MX IPUMCHECHUE
Pazznen 3. OcHoBbl TpuroHoMerpun. TpuroHoMeTpudeckue GyHKINU
Tema 3.1 Copepkanue ydeOHOro Marepuana 12 JIP 01, JIP 02, MP 01, MP 02, [TPy 06, I1Py 07,
Panuannas u rpa- JIeKIIMOHHDbIE 3aHATHS 2 JIP 06, JIP 11, MP 04, MP 05, [TPy 08, I1Py 18,
JyCHasi Mepa yria. Tpuronomerpudeckasi OKpy>XHOCTh. PaguaHHast JIP 12, JIP 14, MP 07, MP 09, ITPy 19
Cunyc, kocuHyc 1 | Mepa yrima. OnpeneneHue CHHYca, KOCHHYCA, JIP 16, JIP 17, MP 12, MP 13,
TAHTEHC YHCIIOBOTO | TAHTEHCA M KOTAHT€HCA. 3HAKU CUHYCA, KOCH- JIP 20, JIP 21, MP 21, MP 23,
apryMeHTa. Hyca, TaHT€HCa M KOTAHTEHCA 110 YETBEPTAM. JIP 23, JIP 25, MP 30, MP 39,
3aBUCHMOCTh MEXKIy CHHYCOM, KOCHHYCOM, JIP 26, JIP 27, MP 42, MP 45,
TaHT'€HCOM M KOTAHT'€HCOM OJIHOTO M TOIO K€ JIP 32, JIP 33, MP 46
yria. TPUrOHOMETPUYECKHE TOXKIECTRA. JIP 34
IpakTHyecKue 3aHATHS 10

Pannannas mepa yrma. OnpeneneHue CHHYCA,
KOCHMHYCa, TaHI'€HCa M KOTaHIeHca. 3aBHCH-
MOCTb MEXIY CHUHYCOM, KOCHHYCOM, TaHICH-
COM M KOTaHI€HCOM OJIHOI'O M TOIO K€ YIJIa.
[IpeoOpazoBaHre TPUTOHOMETPUYECKHUX BBIpa-
»keHui. OCHOBHBIE TPUTOHOMETpHUUECKHE Gop-
MyJibl. CymMMa U pa3HOCTh CUHYCOB.
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2

Cymma U pa3HOCTh KocHHYcOB. CHHYC M KO-
CUHYC JIBOIHOTO yrya. ®opMyIibl T0JIOBUHHO-
ro yria. [IpeoOpa3oBaHusi CyMMBbI TPUTOHO-
METPUYECKUX (YHKIUNA B TPOU3BEICHHE H
pOU3BEIeHUsI B cymMMy. BrIpakeHue Tpuro-
HOMETpPUYECKHX (DYHKIIMIA Yepe3 TaHTeHC IO-
JIOBUHHOT'O apryMeHTa. TpUroHoMeTpruiecKue
TOXKJ1ecTBa. POPMYIIbI IPUBECHUSI.

Tema 3.2
Tpuronomerpuue-
ckue QyHKIUH, UX
CBOWCTBA U TpapuKu

CopepxaHue yaueOHOro Marepuana

SN

JIeKIIMOHHbIE 3aHATHS

Oynkuus. [lepuoanueckue GpyHKINU.
Tpuronomerpuyeckue QyHKIUN, UX CBOHCTBA
U rpauKu.

N

IIpakTH4yeckue 3aHATHS

Cxxatue U pacTshkeHHe TpauKOB TPUTOHO-
merpuueckux ¢yHkuuid. IIpeoOpazoBanue
rpauKoB TPUTOHOMETPUYECKUX (YHKIIHUH.
Hcnonp30BaHnE CBOWCTB TPUTOHOMETpUYE-
CcKUX (YHKIUH B NpodeccroHalbHBIX 3aja-
qax.

Tema 3.3
Tpuronomerpuye-
CKHE YpaBHEHUS U
HEpaBEHCTBA

Cognepkanne y4eOHOro Marepuana

12

JleKnnoHHbBIE 3aHATHSA

ApKCUHYC, apKKOCUHYC, apKTaHT€HC YUCII0-
BOT'O apryMEHTa.
Pemenne TpUroHOMETpUYECKUX YPaBHEHUH.
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1 2 3 4 5 6
IlpakTHyeckne 3aHATHA 8
Pemienne TpUrOHOMETPUYECKUX YPaBHEHUU
OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHO-
METPUYECKUE YpPAaBHEHMS, CBOAAIIMECS K
KBaJpaTHbIM, peElIaeMble pa3JIoKEHUEM Ha
MHOXHTEJH, OTHOPOJIHBIE.
[IpuMepbl  TPUTOHOMETPUYECKUX  Hepa-
BEHCTB.
Tema 3.4 Copepxanue yaueOHOro Marepuana 2
Pemenne 3anau. Oc- | [IpakTu4ecKkue 3aHATHS 2
HOBBI TPUTOHOMET- | KoHTpospHas pabota Ne3
pun. Tpuronomer-
puueckue GpyHKIUH
Paznen 4. Crenenu u kopau. CrenenHast QyHKIUS
Tema 4.1 Copepxkanue ydeOHOro Marepuana 6 JIP 01, JIP 02, MP 01, MP 02, [TPy 06, I1Py 07,
CrenenHas ¢pyHK- JIeKIIMOHHDbIE 3aHATHS 2 JIP 06, JIP 11, MP 04, MP 05, [TPy 08
1151, €€ CBOMCTBA CrenenHass QyHKIUS C HATYPaJbHBIM U IIe- JIP 12, JIP 14, MP 07, MP 09,
abIM nokasareneM. Ee cBolicTBa u rpaduk. JIP 20, JIP 21, MP 12, MP 13,
CBolicTBa U rpauK KOpHsI N-0i CTEHEHH. JIP 23, JIP 25, MP 21, MP 23,
IpaKkTHYeCKHE 3aHATHS 4 | JIP 26, JIP 32, MP 30, MP 39,
ApudmeTnuecknii  KOPeHb  HATYpPaIbHOM JIP 33, JIP 34 MP 42, MP 45,
crerieHu. JleHcTBUS ¢ apudMeTHYecKuMu MP 46
KOpHSIMM HaTypaibHOM creneHu. [IpeoOpa-
30BaHUE HPPALIMOHAIBHBIX BBIPAXKEHUH.
Tema 4.2 Copeprkanne ydeOHOro MaTeprana 6
CaoiicTBa cTeneHu ¢ | JIeKIIMOHHBIE 3aHATHSA 2

palMOHAIBHBIM U
JNIEUCTBUTENbHEBIM
oKa3aTeIaMH

Crenensb ¢ pallMOHATBHBIM ITOKA3aTEIEM.
CBoOMCTBA CTENEHU.
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1 2 3 4 5 6
IlpakTHyeckne 3aHATHA 4
[TonsiTe cTemeHw ¢ JIIOOBIM paIOHATHHBIM
nokazareieM. [IpeoOpa3oBaHue BBIpaKEHHIA,
COJIepIKalINX CTENEHHU C PalMOHAIBHBIM MOKa-
3aTesemM.
Tewma 4.3 CopepxaHne yaeOHOT0 MaTrepuaa 6
Pemenue uppanuo- | JIeKIHOHHBIE 3aHATHS 2
HaJIbHBIX YPaBHEHUM | PaBHOCHJIBHOCTH MPPAIIMOHAIBHBIX YPaBHEHUH
Y HEPABCHCTB U HEPaBCHCTB. PeleHne wuppannroHAILHBIX
yYpaBHEHHIA U HEPABCHCTB.
IIpakTHyecKue 3aHATHS 4
Metoibl peleH s UpPaOHAIBHBIX YpaBHe-
HUI 1 HEPABEHCTB
Tema 4.4 CopepxaHue yaeOHOro MaTrepuana 2
Perrenue 3amau. IIpakTHyecKue 3aHATHS 2
CreneHu v KOpHU. Konrtponsnas pabora Ned
CreneHHast QyHKIMS
Paznen 5. Iloka3zarenbHas GyHKIUSA
Tema 5.1 Copepkanne ydeOHOro MaTepuana 6 JIP 01, JIP 02, MP 01, MP 02, [TPy 07, TPy 08
IToxa3arennpHas JIeKIIMOHHDbIE 3aHATHSA 2 JIP 06, JIP 11, MP 04, MP 05,
(Qynkuus, ee cBoii- | CTemneHb ¢ MPOU3BOIBHBIM JIE€HCTBUTEIBHBIM JIP 12, JIP 14, MP 07, MP 09,
CTBa nokasateneM. OrmnpeeieHre IOKa3aTeabHOM JIP 20, JIP 21, MP 12, MP 13,
dbyHKIIMH, ee CBOMCTBA U TpaduK. 3HAKOMCTBO JIP 23, JIP 25, MP 21, MP 23,
C IPUMEHEHUEM IT0Ka3aTeIbHON (YHKIIUH. JIP 26, JIP 27, MP 30, MP 39,
IpakTHYecKHe 3aHATHS 4 | JIP 28, JIP 32, MP 42, MP 45,
JIP 33, JIP 34 MP 46

Pemenne nokazatreabHbIX YpaBHEHHH (QyHKIIH-
OHAJIBHO-TPAYUIECKHM METO/IOM.
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1 2 3 4 5

Tema 5.2 Copneprkanue y4eOHOro MaTeprasa 14

Pemenue mokasa- JleKIIHOHHBIE 3aAHATHA 4

TENbHBIX ypaBHEHMH | [loka3arelbHblE YPaBHEHHS U HEPABEHCTBA., M€-

1 HEPABCHCTB TOJIbI UX PEUICHUS.
IpakTnyeckue 3aHATHS 10
Pemenre mokasaTelbHBIX YPaBHEHHH METOIOM
ypaBHHUBaHHSI MMOKa3aTeJeii, METOJIOM BBEICHUS
HOBOM mepeMeHHOW. PemieHne mokazaTenbHbIX
HEPABCHCTB

Tema 5.3 Coneprkanuie yueOHOTro MaTepualia 2

Pemenue 3anau. ITo- | IlpakTuyeckue 3aHsATHSA 2

kasarenbHas QyHkuMs | KonrponbHas padora Ne5

Paznen 6. KomruiekcHbie uncia

Tema 6.1 Copepxkanue ydeOHOro Marepuana 6 JIP 01, JIP 02, MP 01, MP 02, TPy 11

KoMmnekcuble uncna | JIeKIMOHHBIE 3aHATHS 2 JIP 06, JIP 11, MP 04, MP 05,
[Mousitre KoMIutekcHOro umnciia. ComnpsiKeHHBIE JIP 12, JIP 14, MP 07, MP 09,
KOMIIJIGKCHBIE YHCIIA, MOJYJIb M apryMEHT KOM- JIP 20, JIP 21, MP 12, MP 13,
IUIEKCHOTO yuncia. PopMa 3amucu KOMILUIEKCHO- JIP 23, JIP 25, MP 21, MP 23,
ro uucia (reoMeTpudeckas, TPUTOHOMETpHYE- JIP 26, JIP 27, MP 30, MP 39,
ckas, anreOpanyeckas). ApupMeTH4ecKue Ieu- JIP 28, JIP 32, MP 42, MP 45,
CTBHS C KOMIUIEKCHBIMHU YHCIAMU. JIP 33, JIP 34 MP 46
IpakTHyecKue 3aHATHS 4

ApudmeTndeckue IEHCTBUS C KOMILIEKCHBIMH
YyycllaMHi. BBITTOJTHEHHE pacyeToB C MOMOUIBIO
KOMIUIEKCHBIX uuceln. [Ipumepsl ucronb3oBaHus
KOMIIJIEKCHBIX YHCEII
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1 | 2 | 3 | 4 5 6
Il cemectp

Paznen 7. Jlorapudwmer. Jlorapudmudeckas GyHKIms
Tema 7.1 Copeprkanue y4eOHOro Matepuasa 6 JIP 01, JIP 02, MP 01, MP 02, [1Py 06, ITPy 07,
Jlorapudm yucna. JIeKIIMOHHbIE 3aHATHS 2 JIP 06, JIP 11, MP 04, MP 05, [TPy 08
Jecatuunbiii u Haty- | Jlorapudm uucna. JlecsTHuHbIE U HATYpaJIbHbIE JIP 12, JIP 14, MP 07, MP 09,
panbHbIi Jorapudmel, | morapudmel. JIP 20, JIP 21, MP 12, MP 13,
4HCIIO e CaoiicTsa norapudmos. Onepanus jgorapudmu- JIP 23, JIP 25, MP 21, MP 23,

pOBaHHSI. JIP 26, JIP 27, MP 30, MP 39,

IpaKTHYeCKHE 3AHATHS 4 | JIP 28, JIP 32, MP 42, MP 45,

JIP 33, JIP 34 MP 46

Jlorapudm uyucna. IIpeoOpazoBanue BbIpaxe-
HUH, coaepkamux jJorapudmel. CBOICTBA JioTa-
pudmoB. Onepanus TorapuMUpOBaHUsL.

Tema 7.2
Jlorapupmuueckas
byHKIUSA, ee CBOM-
CTBa

Copepxkanue ydeOHOro Marepuana 4
JleKLIMOHHBIE 3aHATHSHA 2
Jlorapudmuueckas QyHKIIUS ¥ €€ CBOHCTBA

IpakTHyeckue 3aHATHS 2

[Tpumenenue norapudma. Jlorapupmuueckas
cnupais B npupoje. Ee matemaruueckue cBoii-
CTBa

Tema 7.3

Pemmenue norapud-
MHYECKUX YPAaBHEHUI
u HepaBeHCTB. Cu-
CTEeMBbI JIorapupMuye-
CKHMX YpaBHEHUH

Copepkanne y4eOHOro MaTepuana 8

JlekunoHHbIC 3aHATHSA 2
Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.
[Tonsitue norapudpmuueckoro ypaBHeHus. Ome-
panus HOTEHIUPOBAHUS.

Jlorapugmuueckue HepaBeHCTBA.

ANTOpPUTM pelIeHus] CUCTeMbl ypaBHeHUU. Pas-
HOCWJIBHOCTh JIOTApU(MHUECKUX YpPaBHEHHHA W
HEPABEHCTB

IIpakTHYecKHe 3aHATHS 6
Pemenne  mpocredimux — morapu(pMUUECKUX
ypaBHeHUH. OCHOBHBIC METOJIbI PEIICHHUS JIOTa-
pugmuueckux ypaBHeHuil. Pemenue norapudg-
MHWYCCKUX HCPABCHCTB.
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1 2 3 4 5 6
Tema 7.4 Copneprkanue y4eOHOro MaTeprasa 2
Pemenue 3anau. Jlo- | [Ipakrnyeckue 3aHATHS 2
rapudmsl. Jlorapud- | Konrponbnas padora Neb
MU4YecKasi GyHKIUS
Paznen 8. Hayaia maTeMaTrieckoro aHajamnsa
Tema 8.1 CopepxaHne yaeOHOT0 MaTrepuaa 6 JIP 01, JIP 02, MP 01, MP 02, [TPy 09, I1Py 10,
Beenenue B matema- | JIeKHMOHHBIE 3AHATHS 2 JIP 06, JIP 11, MP 04, MP 05, [Py 18
THYCCKHUI aHAJIN3 [TocnenoBaTeIbHOCTH, CHOCOOBI 3agaHus IO- JIP 12, JIP 14, MP 07, MP 09,
caenoBarenbHocTe. CBOMCTBA YHCIIOBBIX I10- JIP 20, JIP 21, MP 12, MP 13,
cienoBarenbHOCTell. MOHOTOHHBIE TMOCJIEI0BA- JIP 23, JIP 25, MP 21, MP 23,
tenpHOCTH. OmnpeeneHne npejeia mocieI0Ba- JIP 26, JIP 27, MP 30, MP 31,
tenbHOCTU. HempepbiBHBIe (yHKIUU. Merton JIP 28, JIP 32, MP 33, MP 34,
WHTEPBAJIOB JIJIsl PELICHHs HEepaBeHCTB. [Ipenern JIP 33, JIP 34 MP 39, MP 42,
GyHkMu Ha Geckoneunoctu. Ilpenen QpyHKIMU MP 45, MP 46
B TOYKE. ACUMITOTHI rpaduka QyHKIHH.
IlpakTHyeckne 3aHATHA 4

Apudmerndeckass U reoMeTpuuecKas mporpec-
cuM. beckoHeuHo yObIBaroIasi reoMeTpruecKas
nporpeccusi. CymMmMa O€CKOHEYHO YObIBaroIen
reoMeTpuueckoil mporpeccun. Popmyna ciaox-
HBIX TPOLEHTOB. lcmonb30BaHue Mporpeccuu
JUI pelleHUs] peajbHbIX 33734 MPUKIAJHOTO
xapaktepa. Brluucienue npenenos mocienoBa-
TesnibHOCTEH. [IoHATHE acUMNTOTHI, CIIOCOOBI UX
OTpeieNIeHUsI.
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2

w

Tema 8.2

ITonsTHe MpoU3BOA-
HOU. DOpMyIIbI U
npaBuia quddepen-
LUPOBAHUS

CopepxaHue yaueOHOro Marepuana

(o]

JIeKIIMOHHbIE 3aHATHS

[Tpupamenue aprymenta. [lpupamienue ¢yHk-
nuu. 3a1a4d, NPUBOJALIME K MOHATHIO IIPOU3-
BoaHoM. [IpousBoanas ¢ynkuuu. [TpoussogHbie
3IIEMEHTApHBIX (QYHKUIUH. DOpMyIbl HaxoXie-
HUS TIPOM3BOJHOM CyMMBI, INPOM3BEICHUS U
gacTHOrO (YHKIWH, KOMIO3HMIUHU (DYHKIHIA.
Bropas npousBoaHas QyHKIMH.

IIpakTH4yecKkue 3aHATHSA

[IpousBoanas pynkuu. [IponsBoaHbIe MeMEH-
TapHbIX QyHKIMH. DOpMYITBl HAXOXKICHHUS MPO-
W3BOJHOW CYMMBI, TIPOM3BEICHUS M YacTHOTO
GyHKIMI, KOMITO3UITUU (DYHKITHIA.

Tema 8.3
[IpumeHeHue npous-
BOJIHOM K MCCJIeJOBa-
HUIO QYHKLUH.

Copnepkanue ydeOHOro Marepuana

oo

JleKnnoHHbBIE 3aHATHSA

[IppuMeHeHne TPOU3BOAHONM K HCCIEHOBAHUIO
(GyHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxnenne HanOonpmiero M HAaUMEHbBILIETO
3Ha4YeHUs (PYHKIIMU Ha OTpPE3Ke.

HpaKTuqecm[e 3aHATHSA

3ajaun Ha MakCUMyM U MUHUMYM. MccnenoBa-
HUEe (QYHKIMHM Ha MOHOTOHHOCTb M IOCTPOEHHE
rpa¢pukoB. HaxoxaeHue  HauOosbLIero |
HAaWMEHBIIIETO 3HAYCHUH (YHKIIUU Ha OTPE3KE.
[IpumeHeHre MPOU3BOAHON JUIS HAXOXKJICHHS
HanuJIy4dmiero pC€uICHUsA B MPHUKIAAHBIX 3aJadax,
JUISL OTIpe/ieTIeHNs] CKOPOCTH TpolLecca, 3aJJaHHO-
ro opmynoi win rpaduKoM.

Tema 8.4
I'eomerpuyeckuii u
¢buznyecKuit CMbICT
ITPOU3BOTHOMN

Conepxanue yq4eOHOro MaTeprasa

IIpakTHYeckHe 3aHATHA

YpaBHeHHe KacaTeabHOU K rpaduky GyHKIUY.
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Tema 8.5 Coneprxkanue y4eOHOro MaTepurasa 2
Pemenue 3anau. Ilpo- | IlpakTHyeckue 3aHsATUS 2
u3BOJHAs GYHKIINH, KonTponbnas padorta Ne7
ee MpUMEHEHHE
Tema 8.6 Coneprxkanue y4eOHOro Marepuasia 4
[TepBooOpaznas JleKIIHOHHBbIE 3aHATHS 2
¢ynxun. Heonpene- | TlepBooGpasuast. Tabnuia nepBooOpasHbIX.
JICHHBIN UHTETpai Brruncnenune unterpana no ¢opmyne Hprotona
— JleliOHuA.
IIpakTHYecKkne 3aHATHS 2
IlepBooOpa3Has M HEONPEIEICHHBI HHTETPAL.
Tema 8.7 Copep:xanue yueOHOro MaTepuana 6
OnpeneneHublil uHTE- | JIEKIHMOHHDbIE 3AHATHS 2
rpaj v €ro npuMeHe- | MHrerpan, ero reoMeTpu4ecKuii u (Gpu3udecKuit
HUE cMbici. [IpuMepsl MaTeMaTn4eckoro MOJIEIHPO-
BaHUs C TOMOIIBIO AU(depeHIInaIbHbIX ypaB-
HEHMUIA.
IIpakTHyeckune 3aHATHSA 4
Breruncnenune unterpana mno ¢opmyne HeroToHa
— JleitOuuna. Beraucnenue miomany U oobeMa
¢buryp c nomMoubIo HHTErpaa.
Tema 8.8 Coneprxkanne yueOHOro MaTepuasa 2
Pemrenue 3anau. He- | IlpakTHYeckune 3aHsATHS 2

ONPECICHHBIN UHTE-
rpaji, OIpeaeICHHbIN
HUHTErpal vu €ro mnpu-

MEHEHUE

KonTponbnas padora Ne§
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Paznen 9. I'eomerpust. [IpsiMbie 1 IJIOCKOCTH B TPOCTPAHCTBE

Tema 9.1 Copepxanne yaeOHOro MaTepuana JIP 01, JIP 02, MP 01, MP 02, [TPy 01

OCHOBHBIE TTOHATHSA JleKIMOHHBIE 3aHATHA JIP 06, JIP 11, MP 04, MP 05,

crepeomerpun. [1a- OcHOBHbIE TOHATHA cTepeoMeTpud. Touka, JIP 12, JIP 14, MP 07, MP 09,

paJuIebHOCTD Ipsi- npsMasi, IIOCKOCTb, IPOCTpaHcTBo. [lonaTue 06 JIP 16, JIP 17, MP 12, MP 13,

MBIX M INIOCKOCTEH AKCHOMATUYECKOM TIOCTPOCHMH CTEPEOMETPHHU: JIP 20, JIP 21, MP 21, MP 23,
AKCHOMBI CTEPEOMETPHUH U CIICICTBHSI U3 HUX. JIP 23, JIP 25, MP 30, MP 31,
BsaumHoe pacnonoxeHue npsMbeIX B MPOCTPaH- JIP 26, JIP 28, MP 33, MP 34,
CTBE: IEpPECEKAIOIINECs, TapaluleIbHbIE U CKpe- JIP 32, JIP 33, MP 39, MP 42,
IIUBAIONIKMECS MpAMBbIE. [lapaulebHOCTh ps- JIP 34 MP 45, MP 46

MBIX M IUIOCKOCTEM B MPOCTPAHCTBE: Napaj-
JICJIBHBIE TPSAMBIE B NPOCTPAHCTBE, MAPaAJIICIIb-
HOCTB TPEX IMPAMBIX, MMApaICIIbBHOCTD Hp?[MOfI n
IUIOCKOCTH. YTJIBl C COHAIPaBICHHBIMU CTOPO-
HaMH, Yroa MEXIy IpsSAMBIMU B IPOCTPAHCTBE.
[TapajienpHOCTh IUIOCKOCTEH: MapaJlIesIbHbIC
IJIOCKOCTH, CBOWMCTBA IapaJlIeNIbHBIX IUIOCKO-
CTel.

HpaKanecmle 3AaHATHUSA

B3auMHOe pacnosnokeHue npsMbIX B IIPOCTPAH-
CTBE: MEpECEeKaroIMecs, MapajlieJIbHbIE U CKpe-
LIMBarONIMecs MpsiMble. AKCHOMBI CTEPEOMET-
pun ¥ ciencteus U3 HUX. [lapamiensHOCTE nps-
MBIX U IUIOCKOCTEW B IPOCTPAHCTBE. IPSAMBIX,
MapaJuIEIbHOCTh MPSMON U INIOCKOCTH. YTIIBI €
COHAIPABJICHHBIMUA CTOPOHAMH, YIOJI MEXKIY
MIPSIMBIMU B ITPOCTPAHCTBE.
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Tema 9.2
IIpocreiimue mnpo-
CTpaHCTBEHHbIE PU-
rypsl. [Ioctpoenue
CEYECHUI

Copep:xanue yueOHOro MaTepuana

Hlw

JIeKIIHOHHbIE 3aHSATHS

[Ipocreiimue npocTpaHCTBeHHbIE (GUTYPHl Ha
IUIOCKOCTH: TETpadp, KyO, mMapauleienumesn,
MIOCTPOCHUE CEUCHHU.

N

IIpakTnyeckune 3aHsATHS

Terparap, kyO, mapajuieNenunesa, MOCTPOSHUE
CEUEHUH.

Tema 9.3
[lepneHAUKyYISIPHOCTH
MPSIMBIX U TJIOCKO-
cTei

Coneprxkanne y4eOHOro Marepuasia

JIeKIInOHHbIE 3aHATHA

[lepneHUKYISAPHOCTE NPSIMOM M INIOCKOCTH:
NEPIEHIUKYIIIPHBIE IIPSIMBIE B IIPOCTPAHCTBE,
IIPSIMBIE NTApaAJUICIbHBIE U NEPIECHANKYJIAPHBIE K
IUIOCKOCTH, IpPHU3HAK  IEPIEHIUKYIIPHOCTH
IIPSIMOM U IIJIOCKOCTH, TEOpEMa O NpPsIMOM Iep-
MEHIUKYISPHOU IUIOCKOCTU. YTIIBI B IIPOCTPAH-
CTBE: YIOJ MEXAY IPSIMOHN U IUIOCKOCTBIO, JIBY-
TPaHHBIA YroJI, JIMHEWHBIA YroJl ABYTPAaHHOTO
yraa. IleprneHauKkyinsp ¥ HaKJIOHHBIE: PacCTOS-
HHUE OT TOYKHM JO IUIOCKOCTH, PacCTOSHUE OT
NpsIMON JI0 TUIOCKOCTH, MPOEKIUsi (pUrypsl Ha
IIJIOCKOCTh. IlepneHauKyIsapHOCTh ILIOCKOCTEN:
MIPU3HAK MEPIEHIUKYIIPHOCTH JBYX IUIOCKO-
creit. Teopema o Tpex neplneHIuKyisapax.

IIpakTuyeckue 3aHsATHS

[lepnieHIUKYIAPHOCTD NMPSAMBIX U IJIOCKOCTEN B
MPOCTPAHCTBE. YTOI MEXIY MPSMOH U IIIOCKO-
CTBIO, ABYI'PaHHBIN yroia. PaccrosiHue or To4ku
10 1IockocTu. TeopeMa o Tpex NepneHauKyIs-
pax. IIpsAMOYronpHBIM MapasIeNenuIe], U €ero
CBOMCTBA.
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1 2 3 4 5 6
Tema 9.4 Coneprxkanue y4eOHOro MaTepuasia 2
Pemenue 3anay. IIpakTHyeckHne 3aHATHA 2
[Tpsimbie v ockocTr | KontpossHas pabora Ne9
B IPOCTPAHCTBE
Paznen 10. 'eomerpus. MHOrOrpaHHUKYU U TEJa BpalCHUS
Tema 10.1 Copep:xanne yaeOHOro MaTepuana 10 JIP 01, JIP 02, MP 01, MP 02, [TPy 01, [1Py 14,
MHororpanHuku v MX | JIeKIIMOHHBIE 3aHSATHS 4 JIP 06, JIP 11, MP 04, MP 05, [TPy 15, I1Py 16
OCHOBHBIE 3JIEMEHTHL. | [[oHATHE MHOTOIPAHHUKA, OCHOBHBIE SIIEMEHTHI JIP 12, JIP 14, MP 07, MP 09,
MHOTOIPAaHHHMKA, BBINYKIbIE W HEBBIMYKJIbIC JIP 16, JIP 17, MP 12, MP 13,
MHOTOTPaHHHUKH, pa3BepTKa MHOTOIPaHHUKA. JIP 20, JIP 21, MP 21, MP 23,
[Tpusma: n-yrosnpHas mpusMa, TpaHH ¥ OCHOBa- JIP 23, JIP 25, MP 30, MP 31,
HUS IPU3MBI, IPsSIMasi U HaKJIIOHHAs IPU3MBI, 60- JIP 26, JIP 28, MP 33, MP 34,
KOBAasi | MOJIHAS [TOBEPXHOCTH MIPU3MBI. JIP 32, JIP 33, MP 39, MP 42,
[Mupamuna: n-yronbHas mupaMuaa, TpaHud U OC- JIP 34 MP 45, MP 46

HOBAaHUC IIHMPaMH/BI, OoKoOBast M IIOJHAsA IO-
BEPXHOCTb MTUPAMU/IbI, IPAaBUIIbHAS M YCEUSHHAS
nupamMuzia. DJEMEHTbl NpPU3Mbl U HUPAMMUJIBI.
[TpaBuibHBIE MHOTOTPAaHHUKH: TOHSATHE TMIpa-
BUJIBHOTI'O MHOTI'OrpaHHUKaA, IMpaBHJIbHASA IMpU3Ma
U TpaBWIbHAs TUpaMHlIa, NpaBUIbHAs Tpe-
yrojpHas IUpaMuJa W INPAaBWIBHBIA TETPAdID,
ky0. IlpencraBneHne o MpPaBUIBHBIX MHOTO-
TpaHHHUKAX: OKTadJp, MoJeKa’Ip u uKocaya. Ce-
YEHUS TPU3MBI U TIHPAMUJIBL.

CummeTpust B IPOCTPAHCTBE: CUMMETPHUS OTHO-
CHTEIIHO TOYKH, IPSMOH, IJIOCKOCTH. DJIeMEH-
Tbl CUMMETPHH B MUpaMHUJaX, HapaljICJICIuIic-
1ax, NPaBUIIbHBIX MHOTOTPaHHHUKAX.

[Tonsitue 06 o6beme. OCHOBHBIE CBOMCTBA 00B-
emoB Tell. Teopema 00 00beMe MPSIMOYTOIBHOTO
napajuiesIenuIeia  CIeICTBHS U3 Hee.
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[TomoOHbIe Tenma B mpocTpancTBe. COOTHOIICHUS
MEXIY IUIOMIAIMUA IOBEPXHOCTEH, O0ObeMaMu
MOIOOHBIX TEIL.

HpaRTn'{ecmle 3AHATHUSA

[Tpuszma. [Mupamupa.

Bbruncnenue 371€MEHTOB MHOTOTPaHHMKOB: pe-
Opa, nuaronanu, yrisl. [lnomans 60koBOIl mo-
BEPXHOCTHM M IIOJIHOM TIOBEPXHOCTH IPSMOH
MIPU3MBI, IJIOLIAJb OCHOBaHHIi, TeopeMa 0 OOKO-
BOM IIOBEPXHOCTH MNpsAMOM Ipu3Mmsl. Ilnomans
OOKOBOIl TMOBEPXHOCTU U TOBEPXHOCTH TMpa-
BUJILHOW NUPAaMUJbI, TEOPEMA O IUIOLIAIU ycCe-
yeHHOUW nupamusl. [lonstue 06 oobeme. OOb-
€M MUpPaMUbl, IPU3MBI.

Tema 10.2
Tena BpameHus U ux
OCHOBHBIE 3JIEMEHTHI

Copep:xanue yueOHOro MaTepuana

10

JleKIIHOHHbIE 3aHATHS

[Hunuaapudeckas MOBEPXHOCTh, 0OOpa3yrolue
HHHHHHqueCKOﬁ MMOBEPXHOCTHU, OCb UJIMHIAPH-
yeckoil MoBepxHOCTH. KoHHMueckas moBepx-
HOCTh, 00pa3yroIre KOHWYECKOW MTOBEPXHOCTH,
OChb U BepIlIMHA KOHUYECKOW MOBEPXHOCTH.
Cdepa u map: 1meHTp, paguyc, AHMAMETP, TUIO-
manp noBepxHoctu cdeprl. BzaumHoe pacmo-
noxeHne chepbl M IUIOCKOCTH, KacaTelbHas
IJIOCKOCTH K cdepe, TIomans chepsl.
N300pakeHne Tenm BpalleHUs Ha IUIOCKOCTH.
Pa3BepTka nunmHApa U KOHYycCA.

KoMOuHanmu Tenm BpamieHus ¥ MHOTOTPaHHH-
KOB. MHOTOTpaHHUK, OMUCAHHBIN OKOJIO c(hephl,
cq)epa, BIIMCaHHasd B MHOI'OI'paHHUK, HWIJIM TCJIO
BpalllCHUSI.

Ceuenus nuimHapa (MapauieTbHO U TIEPIICH IH-
KYJISIPHO OCH), CeYeHHsI KOHyca (MapajuiebHOe
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OCHOBAHHUIO M TIPOXOMSAIIEEe Uepe3 BEPIIUHY),
CedeHUs IIapa.
O6bem mwimHIpa, KoHyca. OObeM 1mapa u
1016 C(HEephl.
IIpakTnyeckune 3aHsATHS
Hunuuap: ocHoBaHUsA U OOKOBasi MMOBEPXHOCTb,
oOpasyromas 1 0och, IUIONIAAL OOKOBOW W TOJI-
HOM IIOBEPXHOCTH.
Konyc: ocHoBanue u BepiinHa, obpasyromas u
0Ch, IUIOMIAh OOKOBOH U IOJTHON MOBEPXHOCTH.
YcedeHHbIH KOHYC: 00pa3yrolie U BhICOTa, OC-
HOBaHUS ¥ OOKOBAs TOBEPXHOCTD.
Cdepa u map: ueHTp, paamyc, AUameTp, II0-
mane moBepxHoctu cheprl. B3zammHoe pacmo-
JokeHre cdepbl M IUIOCKOCTH, KacaTelabHas
IJIOCKOCTH K cdepe, Tiomanb chepsl.
Ob6wvem mwimHApa, KoHyca. OObeM mIapa u
TJI01aIb CHEpPHI.
Tema 10.3 Conepxanue yueOHOro MaTepuasa
Pemenue 3agau. IIpakTuyeckue 3aHATHSA
MHoOrorpaHHMKH U KonrponpHas pabota NelQ
TeJa BpaICHUS
Pasnen 11. 'eomerpust. BekTopsl
Tema 11.1 Coneprxkanne y4eOHOTo MaTepuasia JIP 01, JIP 02, MP 01, MP 02, TPy 17
Bekrtop Ha mmockoct | JIeKIMOHHBIE 3aHATHS JIP 06, JIP 11, MP 04, MP 05,
U B IIPOCTPAHCTBE Bekrop Ha miockoctd u B mpoctpanctse. Ciio- JIP 12, JIP 14, MP 07, MP 09,
JKEHHE W BBIYMTAHHE BEKTOPOB. YMHOKEHHE JIP 20, JIP 21, MP 12, MP 13,
BEKTOpa Ha 4yucio. Pa3nokeHwe BeKkTopa IO JIP 23, JIP 25, MP 21, MP 23,
TpeM HEKOMIUTAaHapHBIM BeKTOpam. IIpaBuio JIP 26, JIP 28, MP 30, MP 31,
rapajyieenuIe1a. JIP 32, JIP 33, MP 33, MP 34,
IpakTHyeckne 3aHATHS JIP 34 MP 39, MP 42,
MP 45, MP 46

Pemenne 3amay, CBS3aHHBIX C IPUMEHEHUEM
ITPaBUJI ICVCTBUI C BEKTOPaMHU.
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Tema 11.2
IIpssMoyronbHas cu-
CTEMa KOOpJAUHAT B
IIPOCTPAHCTBE

Copep:xanue yueOHOro MaTepuana

(o]

JIeKIIHOHHBbIE 3aHSATHS

[IpssMoyronbHas cucTeMa KOOpPAMHAT B IIPO-
crpancrBe. KoopauHatel Bekropa. IIpocrenimue
3a/laud B KOOpJAMHATaxX. YTOoJ MEXAY BEKTOpa-
Mu. CkajiipHOE NPOU3BEACHUE BEKTOPOB. Bek-
TOpPHOE MPOU3BEJICHUE BEKTOPOB. Matpuia 2x2
u 3x3, ompeaenuTeab MaTpPUIlbl, T€OMETpHYe-
CKHI CMBICII OTIPEJEIUTEIIS.

HpaKanecmle 3aHATHUSA

IIpocTelimne 3amaun B KOOpAWMHATAX. YTOI
Mexay BekTopamu. CKaJasipHOE MPOU3BEICHUE
BEKTOpPOB. BrIunciaeHue yrioB Mex1y MpsiMbIMU
U IUIOCKOCTSAMH. KOOpAMHATHO-BEKTOPHBINA Me-
TOJI TIPU PEIICHUU N'€OMETPUUYECKUX 3a/1au.

Tema 11.3
Pemrenne 3amau. Ko-
OpJIMHATHI U BEKTOPHI

Coneprxkanne yueOHOro Matepuasia

HpaKanecmle 3AaHATHUSA

KonTtposnbHast pabora Nel 1

Pasnen 12. Teopust BeposTHOCTEN U CTATUCTUKA

Tema 12.1

DJeMeHThl KOMOHHA-

TOpukH. BeposTHOCTH
CITy4alHBIX COOBITUIA

Copep:xanne yueOHOTo MaTepuana

JleKIIHOHHbIE 3aHATHS

CryvaiiHple SKCIIEpUMEHTHI (OMbBITHI) U CIydaii-
HBIE COOBITHS. DJIeMEHTapHbIe COOBITUS (HUCXO-
asl). BepoatHocThs cimydaiiHoro coObitus. biu-
30CTh YacTOTBHl U BEPOSITHOCTH coObITUH. Ciy-
YaiiHblE ONBITHI C PAaBHOBO3MO)KHBIMHU 3JIEMEH-
TapHBIMU COOBITUAMU. BeposTHOCTH COOBITHII B
OIbITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coOpiTusiMH. Omepanuu HaJl COOBITUSAMU: Tepe-
ceueHne, 00beIMHEHHE, TPOTHUBOIOJIOKHBIE CO-
obITus. Dopmyra cinoxKeHus: BEpOSITHOCTEH.
VYcioBHas BEPOATHOCTb. Y MHOKEHHUE BEPOSITHO-
crei. JlepeBo ciaydailHOro SKCIEpuMEeHTa.

JIP 01, JIP 02,
JIP 06, JIP 11,
JIP 12, JIP 14,
JIP 20, JIP 21,
JIP 23, JIP 25,
JIP 26, JIP 28,
JIP 32, JIP 33,
JIP 34

MP 01, MP 02,
MP 04, MP 05,
MP 07, MP 09,
MP 12, MP 13,
MP 21, MP 23,
MP 30, MP 31,
MP 33, MP 34,
MP 39, MP 42,
MP 45, MP 46

[TPy 04, I1Py 12,
[1Py 13, I1Py 18,
[Py 19
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®dopmysia moHOM BepoaTHocTH. He3aBucumbie
COOBITHSI.

bunapuplli  cydaiiHBIA  ONBIT  (MCIBITAHHE),
ycnex M Heypada. HesaBucumble HCHBITaHUS.
Cepus HE3aBUCHUMBIX HCIBITAHUN J0 NEPBOTO
ycnexa. Cepust He3aBUCUMBIX HCHbITaHUI bep-
HYJUIN.

HpaKTI/I‘{eCKI/Ie 3aHATHUSA

BepositHOoCTH cOOBITHII B OMBITaX C PaBHOBO3-
MO>KHBIMHM 3JIEMEHTapHBIMU COOBbITHSMH. [[na-
rpamMmbl Jisepa. DopMylia CIOXKEHUS BEPOAT-
HOCTEW. YCIOBHAsI BEPOSITHOCTh. Y MHOMXKEHHUE
BEPOATHOCTEHA.

Kombunatopaoe mnpasmino ymHoxxeHus. Ilepe-
CTaHOBKM M ¢akropuan. Yucino codeTaHuu.
Tpeyronpauk ITackans. @opmyna Ounoma Hero-
ToHa. Cepust HE3aBUCHMBIX MCIIBITAaHUN bepHyi-
JIN.

Tema 12.2
CrnyuaiiHble BeIHUYU-
HBI

Copep:xanne yueOHOTo MaTepuana

JleKIIHOHHbIE 3aHATHS

CnyuaitHas BenuuuHa. PacnpeneneHue BeposT-
Hoctel. [{marpamma pacnpenenenus. [Ipumepst
pacnpenesieHnii, B TOM YHCIIE TEOMETPUUYECKOE U
OMHOMUAJBHOE.

3akoH OOJBIIMX YUCEN U €ro pojib B HAyKe,
npupoje u obmectse. BeibopouHslit MeTo1 Hc-
CJIEIOBAaHUM.

Marematnueckoe OKHIaHHe OWHAPHOM CITydaii-
HOM BenMYMHBL. MaTremMaTH4ecKoe OXHUIaHNE
CyMMBI CIy4YalHBIX BEJIMYMH. MareMaTrnyeckoe
OKUJAHUE U JAMCIEPCUS TE€OMETPUYECKOro U
OMHOMHAIBHOTO pacIpeIeICHUM.

IIprMepbl HENPEPBIBHBIX CIIyYalHbIX BETUYHH.




32

2

[TonsiTre o MIOTHOCTH U QYHKIMHU pacrpeserie-
HUSL.

IIpakTnyeckue 3aHsATHS

UucnoBble XapaKTEpPUCTUKU CIIy4alHBIX BEJU-
YMH: MAaTEMaTHUYECKOE OKHJAHUE, AUCIEPCUs H
CTaHZAapTHOE OTKJIOHEHHe. IIpumepsl npumene-
HUS MAaT€MaTH4ECKOr0 OXXMJaHUfA, B TOM YHCIIE
B 3aJayax M3 IOBCEAHEBHOM >KMU3HM. 3aJauH,
IPUBOALINE K HOPMAJIBHOMY PaclpeAciICHUIO.
IloHsiTHE O HOPMAJILHOM PACIIPECIICHHH.

Tema 12.3
DJeMEeHTHI MaTeEMa-
TUYECKOUN CTaTUCTUKHU

Copep:xanue yueOHOro MaTepuana

HpaKTI/I‘{eCKI/Ie 3aHATHUSA

[IpencraBneHne AaHHBIX C OMOLIBIO TAOIHIl U
nuarpamm. CpenHee apuMeTHdecKkoe, Meaua-
Ha, HauOoJblIee ¥ HaMMEHbIIIee 3HAUCHHUS, pa3-
MaX, IUCTIEpPCHs W CTaHIAPTHOE OTKJIOHEHHE
YHCIIOBBIX HAOOPOB.

Tema 12.4

Pemenne 3amad.
DneMeHTh KOMOHHA-
TOPUKH, CTATUCTHKH H
TEOPUHU BEPOSTHOCTEH

Copep:xanne yueOHOTo MaTepuana

HpaKanecmle 3AaHATHUSA

KontposnbHast pabora Nel2
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Pasnen 13. YpaBHeHus u HepaBeHCTBA

Tema 13.1
Pemenne ypaBHeHuit

Copep:xanue yueOHOro MaTepuana

JIeKIIHOHHBbIE 3aHSATHS

ToxecTBa U TOXKIECTBEHHBIE MPEOOPa30BaAHUS.
PaBHOCMIIBHOCTH ypaBHeHHH. OOIIHE METOJbI
pellIeHHs] YpaBHEHUM: Iepexoj OT pPaBEHCTBA
(GYHKIIUH K paBEHCTBY apryMEHTOB I MOHO-
TOHHBIX (YHKIIUHA, METOJ Pa3I0KCHHUS Ha MHO-
JKUATEJIA, METOJl BBEJACHUS HOBOW NEPEMEHHOI,
¢dbyHKIIMOHATBHO-TpaduuecKuit MeTo. 3HAKOM-
cTBO ¢ mapamerpoM. I[Ipocreiine ypaBHEHHS ¢
MapaMeTPOM.

JIP 01, JIP 02,
JIP 06, JIP 11,
JIP 12, JIP 14,
JIP 20, JIP 21,
JIP 23, JIP 25,
JIP 26, JIP 28,
JIP 32, JIP 33,
JIP 34

MP 01, MP 02,
MP 04, MP 05,
MP 07, MP 09,
MP 12, MP 13,
MP 21, MP 23,
MP 30, MP 31,
MP 33, MP 34,
MP 39, MP 42,
MP 45, MP 46

TPy 07, IIPy 08

HpaKanecmle 3aHATHUSA

Pemenue TeKCTOBBIX 3a71a4.

Tema 13.2
PerieHrie HepaBeHCTB

Coneprxkanne y4eOHOro Marepuasia

JleKIIHOHHbIE 3aHSATHS

ToxnecTBa U TOXKIAECTBEHHBIE TPEOOPA30BAHMSL.
PaBHOCHIIBHOCTE HEpaBeHCTB. OOIME METOMAbI
pelIcHUsT HEPAaBEHCTB: IIEPEX0J OT CpPaBHEHUs
3HaueHU (PyHKUMN K CPaBHEHUIO 3HAYEHUH ap-
TYMEHTOB ISl MOHOTOHHBIX (DYHKUIUN, PYHKIIH-
oHalbHO-Tpaduueckuit  meton. IIpocreiimue
HEPABEHCTBA C I1apaMETPOM.

Tema 13.3

Pemenue 3angad.
Pemenne ypaBHeHuit
Y HEPABEHCTB

Coneprxkanne yueOHOro MaTepuasa

IIpakTHYecKHe 3aHATHA

Pemenne HCPaBCHCTB MCTOAOM MHTCPBAJIOB.




3. YCJ0OBUSA PEAIM3ALIMA JUCHUTIJIMHBI
3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecledeHn 0

Peanuzanus yaeOHON AUCIUILTMHBI TpeOyeT HATM4YKs yueOHOro KaOMHeTa MaTeMaTHKH.

OO6opynoBaHue yueOHOro KabuHeTa U pabovynx MecT KaOMHEeTa MaTEeMAaTHKH |
- IOCAZI0YHbIE MECTa MO KOJIMYECTBY OOYJaIOLIHXCS;

- pabouee MeCTO TpernoIaBaTes;

- TaOJIMIIBI U TUTAKATHI IO OCHOBHBIM TeMaM y4eOHOU JUCIUILTUHBL,

- YepPTEIKHBIC HHCTPYMCHTHI.

O6opynoBaHye MacTEpPCKO U pabOUMX MECT MAaCTEPCKOM: HE MPEAYCMOTPEHBI.
O6opynoBanue naboparopuu U paboUrX MECT J1a0OpaTOPUU: HE MPEAYCMOTPEHBI.
3.2. UndopmaunonHoe odecriedeHue 00yueHust

[lepeueHr pexoMeHAYEMBIX Y4eOHBIX H3AaHUN, VHTEepHET-pecypcoB, AOMOIHUTEIBHON
JTUTEPaTyphI

OcHOBHbIE HCTOYHHKH:

1. Maremaruka: anreOpa M Hayaja MaTEMaTUYECKOTO aHayiM3a, reomeTpus. Anredpa u
Hayaja MareMaTudeckoro aHanusa: 10—11-e kimaccel: 0a30BbIN U yrITyONEHHBIN YPOBHU: yueO-
auk / 1. A. Amamos, 0. M. Komsirun, M. B. Tkauésa [u op.]. — 13-e usn., ctep. — Mockaa:
[Tpocsemenue, 2025. — 463 c. — ISBN 978-5-09-120157-4. — TekcT: 3neKkTpoHHbIi // JlaHs:
NEKTPOHHO-OMbOIoTeynas cucrema. — URL: https://e.lanbook.com/book/497603 — Pexum
JIOCTYTIA: JIIsl aBTOPU3. TIOJIb30BaTENEH.

2. Maremaruka: anreOpa W Hadajla MaTeMaTHYECKOTO aHallM3a, reoMeTpusi. I'eomerpus:
10—11-i1 xnaccel: 6a30BbIi U yrnyOn€éHHbli ypoBHU: yueOHuk / JI. C. Aranacss, B. @. byry3os,
C. b. Kagomres [u ap.]. — 13-e u3z., crep. — Mocksa: [Ipocsemenue, 2025. — 287 ¢. —
ISBN 978-5-09-120159-8. — Tekct: snekTpoHHbIH // JIaHb: 21eKTPOHHO-OMOIMOTEUHAs CUCTe-
ma. — URL.: https://e.lanbook.com/book/497612 — Pexwum gocTyma: Jjisi aBTOPU3. MOJIb30Ba-
Tesen.

I[OHOJIHI/ITEJILHLIG HCTOYHUKH:

1. Mep3nsk, A. I'. MaremaTtuka. AnreOpa ¥ Hadana mareMaTHueckoro aHamusza: 10-i
KJIacc: yriryOJN€HHBIA ypoBeHb: yueOHuk / A. I'. Mep3msk, JI. A. Homuposckuii, B. M. ITomsikos.
— 8-e m31., crep. — Mocksa: [Ipocemenne, 2024. — 476 c. — ISBN 978-5-09-112257-2. —
Texcr: snextpoHHwni //  Jlawb:  2MeKTpoHHO-OMOMMoOTewHass  cuctema. —  URL:
https://e.lanbook.com/book/437387 — Pexxum moctyma: 1Jis aBTOPH3. MOJIB30BATEIICH.

2. Mep3msik, A. I'. Matematuka. AnreOpa W Hadajga MaTeMaTHYeCKOro aHammza: 11-i
KJacc: yriuyonéHHbli ypoBeHb: yueOHuk / A. I'. Mepamsk, Jl. A. Homuposckuii, B. M. Ilomnskos.
— 7-e m31., crep. — Mocksa: [Ipocsemenwne, 2024. — 412 c¢. — ISBN 978-5-09-112258-9. —
Tekct:  osnexTpoHHblii //  JlaHb:  anekTpoHHO-OMOmuoreunas  cuctema. —  URL:
https://e.lanbook.com/book/437390 — Pexxum mocTyma: i aBTOPH3. MOJIB30BaTEICH.

3. Mep3nsik, A. I'. Marematuka. ['eometpust: 10-it knace yrinyOnaéHHbIN ypoBeHb: yu4eOHUK
/ A. T. Mep3msk, 1. A. Homuporckuii, B. M. TlonskoB. — 8-e u3n., crep. — Mocksa: [Ipocse-
menue, 2024. — 272 ¢. — ISBN 978-5-09-112260-2. — Tekct: anekTpoHHbIl // JlaHb: 3mek-
TpoHHO-OnOmmoreunas cucrema. — URL: https://e.lanbook.com/book/437393 — Pexum mo-
CTyna: JUIst aBTOPH3. IOJIb30BaTeNeH.
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4. Mep3nsk, A. I'. Maremaruka. ['eomerpus: 11-i knacc yriyOn€HHBIN ypOBEHb: yueOHUK
/ A. T. Mep3msik, [I. A. Homuposckuii, B. M. TlonskoB. — 8-e uzn., crep. — Mocksa: [Ipocse-
menue, 2024, — 254 ¢. — ISBN 978-5-09-112261-9. — Texkcrt: snekTpoHHbIH // JlaHb: 27eK-
TpoHHO-OMONMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/437396 — Pexum 1o-
CTyHa: JUIsi aBTOPH3. MOJIb30BATEIICH.

5. bammmaxkos, M.W. Marematuka : yaeOHHK ISl CTY. YIpEeKIeHUH cpe. mpod. odpaszo-
Banus / M. U. bammakog. - 9-e u3z., crep. - M.: Akagemusi, 2014. - 256 c.

6. baimmakos, M.W. Maremaruka. 3agaunuk: yaeonoe nocodbue / M. U. bammakos. - 5-¢
u3n., crep. - M.: Akagemus, 2014. - 416 c.

7. bammmaxoB, M.U. Marematuka. COopHUK 3a/1a4 MPOQILHON HAIPABICHHOCTH: Y4€0-
Hoe nocooue / M. W. bammakos. - 5-¢ u3m., crep. - M.: Akagemus, 2014. - 208 c.

8. I'yce, B.A. Martemaruka aiist ipoheccuil u CrieuaIbHOCTEH COIMATBHO-
9KOHOMHUYECKOTO MPOGWIIS: y4eOHUK It 00pa30BaTEIbHBIX YUPEIKACHUH HAYAIILHOTO U CPEJI-
Hero npodeccruonansHoro oopazosanus / B. A. I'yces, C. I'. I'puropses, C. B. MIBonruna. - 6-¢
u3m., crep. - M.: Akagemus, 2013. - 416 c.

9. I'yces, B.A. Maremaruka: anredpa v Hadaia MaTEMaTHYECKOTO aHAIIN3a, TCOMETPHUS
JUTsE IPO(eCCril M CIICIMATBbHOCTEH COMAIbHO-IKOHOMUYECKOTO MPOMUIIs : y4eOHUK IS CTY/I.
yupexaenuit cpen. mpod. oopazosanus / B. A. I'yces, C. I'. I'puropses, C. B. IBonruna. - M. :
Axanmemus, 2017. - 416 c.

10. Cnmpuna, M.C. Teopust BeposITHOCTEH U MaTeMaTHIecKasi CTATUCTUKA: YICOHUK IS
CTY/. yupexaeHuil cpennero npodeccruonaibHoro oopasosanus / M. C. Cnimpuna, I1. A. Criu-
puH. - 6-e u3n., crep. - M.: Akagemus, 2015. - 352 c.

11. Mensenpko, M.A. COOpHHUK 3ama4 10 MaTeMaTHKE: METOAMYECKOe mocobue /
M.A. Mengensko, JI.YO. Hlunuk, T.H. lembsnenko — 3eprorpan: ®I'OY BIIO AUT'AA, 2013
— 70 c.

12. bonotiok, B. A. [IpakTuKyM ¥ WHAMBHUyaTbHbIEC 3aJaHHS 110 SJIEMEHTaM TEOPHH Ipa-
¢oB (Tunossle pacueTsl): YueOHoe nocodue st CIIO / B. A. bonortiok, JI. A. bonoTiok. —
Cankr-IlerepOypr: Jlanb, 2022. — 152 ¢. — ISBN 978-5-8114-8762-2. — TeKcCT: 31eKTPOHHBIH
// Jlanb: anmexTpoHHO-OnOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/200360 (na-
ta oOpamenus: 12.04.2026). — Pexum noctyna: A aBTOPU3. MOJIb30BATENEH.

HNHuTepHer pecypcesl

1. VYuuBepcuterckas OuOIMOTeKa OHJIAWH. OJIEKTPOHHO-OMOIMOTEYHAss CHUCTeMa —
https://biblioclub.ru/

2. UznatenbctBo Jlanb. DnekTpoHHO-0MONMMoTeuHast cuctema — https://e.lanbook.com/

3. Hayunas snexrponnas 6ubnmoreka eLIBRARY.RU — http://elibrary.ru

4. DnexTpoHHas HH(pOPMalMOHHAs 00pa3oBaTeNIbHAs Cpesla UHCTUTYTa — https://aunn.pd/

HNHpopmManoHHBIE CIIPABOYHbIEC CHCTEMBbI M 0a3bI JAHHBIX

1. ®enepanbHblii mopTan «Poccuiickoe oOpazoBanue» — https://ro-edu.ru

2. «Mup MaTeMaTHYECKUX ypaBHEHU» — MeXITyHapOIHBII HaydHO-00pa30BaTeIbHBIN CalT
EgWorld — http://eqworld.ipmnet.ru/indexr.htm

3. «MaTeMaTH4ecKue 3TIOIbI» — CAUT MOMYJISIpU3alliy U IpoMaraH ikl MaTeMaTHKU Marema-

THYecKoro HHCTUTYTa UM. B. A. Creknosa — https://etudes.ru
4. OTKpBITHII KOJUTeK. MaTematuka — http://www.mathematics.ru

5. Maremaruka: cripaBouHUK popmy:t mo Mmaremaruke — http://www.pm298.ru
6. Maremaruka — PyBuku: MaTepHeT-3HIMKIIONeUs— https://ru.ruwiki.ru/wiki/MaremaTnka
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https://ru.ruwiki.ru/wiki/Математика

HNHpopManoOHHBIE TEXHOJIOTHH

OnexTpoHHas WH(OpPMAIMOHHAsE 00pa3oBaTesibHAsl Cpefa MHCTHTyTa O0ecIednBaeT J0-
CTYIl K y4eOHBIM IIaHaM, pa0OYMM IPOrpaMMaM JUCHUILIHH (MOJyJIei), TporpaMMam MpPaKTHK,
AIIEKTPOHHBIM YUEOHBIM M3JAaHHUAM H SJIEKTPOHHBIM 00pa30BaTENbHBIM pecypcaM, YKa3aHHBIM B
pabouux mporpaMmax ITUCHHUIUIAH (MOAYJIel), IporpaMMax IMPakTUK; (OPMUPOBAHUE IEKTPOH-
HOTO NMOPT(HOINO 00YUAIOIIErocs, B TOM YUCIIE COXPAaHEHHE ero padoT U OIIEHOK 32 3TH pabOTHI.
[IpenycMoTpeHa BO3MOXKHOCTH B3aMMOJCHCTBHS CTYACHTOB M IIPEIOJaBaTeNeil MOCpeCTBOM
TEXHOJIOTUH O MEPECHUIKE U MOTYICHHIO AIEKTPOHHBIX COOOIICHUIA.



3.3. OcoGenHoOCTH peanu3anuu padoyeil NporpaMmsbI

B uckimounTenbHbIX Clydasx NpUMEHSIETCsl AIEKTPOHHOE 00y4eHHE U JUCTAHIIMOHHBIE 00pa3o-
BatenbHble TexHonoruu (D0 u JIOT), BKIItOYas MpoBeIeHHE TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U
IPOMEKYTOYHON aTTecTalyu. Peannzanus mporpamMMbl AUCHUILIMHEI ¢ ucnonb3oBanueM D0 u JJOT
OCYIIECTBIISIETCA 10 YCMOTPEHMIO BEYIIErO MPENOAABATEIIsl C yIETOM TEXHUUYECKUX BO3MOXKHOCTEN
00y4aroMIMXCs ¢ UCTOIb30BaHMEM MPOrPAMMHBIX CPEICTB, 00ECIEUNBAIOIIMX IPUMEHEHUE AIIEMEH-
toB D0 1 J1OT B UHCTUTYTE, ITyTEM CHHXPOHHOTO M aCHHXPOHHOI'O B3aUMOJICUCTBUS, K KOTOPHIM MO-
T'YT OTHOCUTBCS:

- BJIEKTPOHHAsE THPOPMAIIMOHHO-00pa3oBaTenbHas cpena Mucruryra;

- TPYIIIOBast TOJI0COBask KOH(pepeHius B Meccenmkepax (Sunexkc.Meccenmkep, VK Teams);

- TPYIIOBOM YaT B MecceHmxepax Anaexc.Meccenmkep, corpansHon ceth BKonTakre;

- onJtaiiH BugeokoHpepenmus B Aunekc. Tenemocr;

- BUJICO3AIMCH JIEKIMI TIeJarorn4eckux paboTHUKoB MHCTUTYTA, pa3MeIEHHbBIE Ha Pa3IMIHbIX
BHUJICOXOCTHHIaX (Hampumep, Ha KaHalax HpernojaBaresieil) Wi o0JaYHbIX XpaHWIMIIAX (Harpu-
Mmep, Sunekc.JIuck).
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4. ®OPMBL, ITIOPAOK U NIEPUOAUYHOCTDb KOHTPOJISA U OUEHKHA

Pe3yabTarnl 00yyeHus

IHepuoauvHocTh

®opmbl (METO1bI) KOH-
TPOJISl U OLEHKH

1

2

3

3a npeabiAynuii nepuoa ooy-
YeHHUsl

CMapmoabulii KOHMPOJib

Saganug mis BITP

Paznen 1
JIP 01, JIP 02, JIP 06, JIP 08,
JIP 09, JIP 11, JIP 12, JIP 14,
JIP 16, JIP 17, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 27,
JIP 28, JIP 32, JIP 33, JIP 34,
MP 01, MP 02, MP 05, MP 07,
MP 09, MP 12, MP 13, MP 21,
MP 23, MP 30, MP 31, MP 33,
MP 34, MP 39, MP 42, MP 45,
MP 46, I1Py 05, ITPy 07,
[1Py 08, I1Py 14, I1Py 18,
I1Py 19

6X0OHOU KOHMPOTb

OpoHTaNBHBIN OMPOC;
Pemenue 3amay;

KoHTposb BbIIOIHEHUS 3a-
JaHWA HAa TPAKTUYECKUX
3aHATHUSAX;

Konrponbnas pabora;

Pa3zpen 2
JIP 01, JIP 02, JIP 06, JIP 14,
JIP 20, JIP 21, JIP 23, JIP 26,
JIP 27, JIP 32, JIP 33, JIP 34,
MP 01, MP 02, MP 04, MP 05,
MP 07, MP 09, MP 12, MP 13,
MP 21, MP 23, MP 30, MP 39,
MP 42, MP 45, MP 46, TPy 01,
I1Py 02, ITPy 03

MeKyuutl KOHmpoiv

@pOHTaIBHBIN OIIPOC;
Pemenue 3amauy;

KonTpose BbeIMONHEHUSA 3a-
JaHUM Ha TIPAKTUYECKHUX
3aHATHIX

KonTponbHast pabora;

Paznen 3
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 16, JIP 17,
JIP 20, JIP 21, JIP 23, JIP 25,
JIP 26, JIP 27, JIP 32, JIP 33,
JIP 34, MP 01, MP 02, MP 04,
MP 05, MP 07, MP 09, MP 12,
MP 13, MP 21, MP 23, MP 30,
MP 39, MP 42, MP 45, MP 46,
ITPy 06, ITPy 07, I1Py 08,
[Py 18, TPy 19

meKyujutl KOHmpoib

@pOHTaIBHBIN OITPOC;
Pemenue 3agay;

KonTtposnb BeIMOTHEHUST 3a-
JaHUW Ha MPAKTUYECKUX
3aHITUAX,

KonTponbHast paboTa;

Pa3nen 4
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 32,
JIP 33, JIP 34, MP 01, MP 02,
MP 04, MP 05, MP 07, MP 09,
MP 12, MP 13, MP 21, MP 23,
MP 30, MP 39, MP 42, MP 45,
MP 46, ITPy 06, ITPy 07,
ITPy 08

MeKyuuLl KOHmpOoJb

@poHTaIBHBIN OIIPOC;
Pemenne 3anad;

KoHTposnb BbINOTHEHUS 3a-
JJaHUH Ha TPAKTUYECKHUX
3aHATUSAX;

Kontponbnas pabora;
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1

Paszgea 5
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 27,
JIP 28, JIP 32, JIP 33, JIP 34,
MP 01, MP 02, MP 04, MP 05,
MP 07, MP 09, MP 12, MP 13,
MP 21, MP 23, MP 30, MP 39,
MP 42, MP 45, MP 46, ITPy 07,
ITPy 08

MeKyuull KOHmpoib

OpoHTaNTBHBIN OMPOC;
Pemenue 3amau;
KoHTpoub BbINONHEHUS 3a-
JAHUI HA IPAKTUYECKUX
3aHATUSAX;
KonTpoibHast pabora;

Pa3nen 6
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 27,
JIP 28, JIP 32, JIP 33, JIP 34,
MP 01, MP 02, MP 04, MP 05,
MP 07, MP 09, MP 12, MP 13,
MP 21, MP 23, MP 30, MP 39,
MP 42, MP 45, MP 46, TIPy 11

MeKyuutl KOHmpoib

@OpOoHTAIBHBIN OIPOC;
Pemenne 3amau;
KoHTpouib BbIONHEHUS 3a-
JAHUI HA IPAKTUYECKUX
3aHATUSAX;

Paznen 7

JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 27,
JIP 28, JIP 32, JIP 33, JIP 34,
MP 01, MP 02, MP 04, MP 05,
MP 07, MP 09, MP 12, MP 13,
MP 21, MP 23, MP 30, MP 39,
MP 42, MP 45, MP 46, TTPy 06,
[TPy 07, TPy 08

MeKyujutl KOHmpoiv

@pOHTaIBHBIN OITPOC;
Pemenue 3amau;
KonTpoJib BeIMoOSIHEHUS 3a-
JTAHWM HA TPAKTUYECKUX
3aHATHIX
KonTponbHast paboTa;

Pa3gen 8
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 27,
JIP 28, JIP 32, JIP 33, JIP 34,
MP 01, MP 02, MP 04, MP 05,
MP 07, MP 09, MP 12, MP 13,
MP 21, MP 23, MP 30, MP 31,
MP 33, MP 34, MP 39, MP 42,
MP 45, MP 46, I1Py 09, I1Py 10,
ITPy 18

MeKyuuLl KOHmpOoJib

@poHTaIBHBIN OIIPOC;
Pemenne 3amau;
KoHTposb BbioOMHEHUS 3a-
JTAHWI HA TPAKTHYECKUX
3aHATHSAX;
KonTponbHast pabota;
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Paznen 9
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 16, JIP 17,
JIP 20, JIP 21, JIP 23, JIP 25,
JIP 26, JIP 28, JIP 32, JIP 33,
JIP 34, MP 01, MP 02, MP 04,
MP 05, MP 07, MP 09, MP 12,
MP 13, MP 21, MP 23, MP 30,
MP 31, MP 33, MP 34, MP 39,
MP 42, MP 45, MP 46, TIPy 01

MmeKyujuli KOHmpoJib

@pOHTaIBHBIN OIIPOC;
Pemenne 3amau;
Kountpousb BbinonHeHus 3a-
JTAHUW HA TPAKTUYCCKUX
3aHATUIX,
KontponbHas padoTa;

Pa3znen 10
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 16, JIP 17,
JIP 20, JIP 21, JIP 23, JIP 25,
JIP 26, JIP 28, JIP 32, JIP 33,
JIP 34, MP 01, MP 02, MP 04,
MP 05, MP 07, MP 09, MP 12,
MP 13, MP 21, MP 23, MP 30,
MP 31, MP 33, MP 34, MP 39,
MP 42, MP 45, MP 46, T1Py 01,
I1Py 14, ITPy 15, I1Py 16

MeKywuil KOHmpo.io

@pOHTaIBHBIN OIIPOC;
Pemenue 3anmau;
KonTpoJib BeInoIHEHUS 3a-
JIAHWI HA TPAKTUYECKUX
3aHATHIX
KontponbHas pabdoTa;

Pasznen 11
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 28,
JIP 32, JIP 33, JIP 34, MP 01,
MP 02, MP 04, MP 05, MP 07,
MP 09, MP 12, MP 13, MP 21,
MP 23, MP 30, MP 31, MP 33,
MP 34, MP 39, MP 42, MP 45,
MP 46, TPy 17

MeKyuutl KOHmpOoib

@poHTaIBHBIN OIIPOC;
Pemenne 3amau;
KoHTpob BBINIOJIHEHUS 3a-
JAHUI HA IPAKTUYECKUX
3aHATHSAX;
KonTponbhast padora;

Pa3znen 12
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 28,
JIP 32, JIP 33, JIP 34, MP 01,
MP 02, MP 04, MP 05, MP 07,
MP 09, MP 12, MP 13, MP 21,
MP 23, MP 30, MP 31, MP 33,
MP 34, MP 39, MP 42, MP 45,

MP 46, I1Py 04, I1Py 12, IIPy 13,

ITPy 18, ITPy 19

MeKyuuLl KOHmpOoJib

@poHTaIBHBIN OIIPOC;
Pemenne 3amau;
KoHntposb BbinonHeHUS 3a-
JTAHWI HA TPAKTUYECKHUX
3aHATUAX,
KonTponbHast pabota;
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1 2 3
Paznen 13
JIP 01, JIP 02, JIP 06, JIP 11,
JIP 12, JIP 14, JIP 20, JIP 21, OpoHTaNBHBIN OMPOC;
JIP 23, JIP 25, JIP 26, JIP 28, Pemenne 3anau;

JIP 32, JIP 33, JIP 34, MP 01, KonTpoJib BbInosHEHUS 3a-
MP 02, MP 04, MP 05, MP 07, JTAHWI HA TPAKTHYECKUX
MP 09, MP 12, MP 13, MP 21, 3aHATHAX,

MP 23, MP 30, MP 31, MP 33,
MP 34, MP 39, MP 42, MP 45,
MP 46, 1Py 07, I[1Py 08

MmeKyujuli KOHmpoJib

JIP 01, JIP 02, JIP 06, JIP 08,
JIP 09, JIP 11, JIP 12, JIP 14,
JIP 16, JIP 17, JIP 20, JIP 21,
JIP 23, JIP 25, JIP 26, JIP 27,
JIP 28, JIP 32, JIP 33, JIP 34,
MP 01, MP 02, MP 04, MP 05,
MP 07, MP 09, MP 12, MP 13,
MP 21, MP 23, MP 30, MP 31, NPOMEdHCYMOYHYIO amme- Brimonnenue 3aganuii Ha
MP 33, MP 34, MP 39, MP 42, Cmayuio JK3aMecHE

MP 45, MP 46, 1Py 01, I1Py 02,
[TPy 03, ITPy 04, ITPy 05,

[TPy 06, ITPy 07, ITPy 08,

[TPy 09, ITPy 10, ITPy 11,

[TPy 12, T1Py 13, ITPy 14,

[T1Py 15, I1Py 16, TPy 17,

ITPy 18, I1Py 19

Ilepuoouunocme Kommpoas noopazymesaem Cmapmosvili (6X0OHOU) KOHMPOb, MeKVWUil
KOHMPOJIb, NPOMENCYMOYHYIO amMmMeCmayuio, Cemecmpogblil KOHmMpOJb (Opyeas hopma KOHMpOJis).

4.1. IlepeyeHb TeOpeTHYECKMX BONPOCOB M NMPAKTHYECKHX YMEHHii, HEOOXOAMMBIX /JIA
NpoBeIeHHsI TPOMEKYTOYHOI aTTecTanuu (oTpaxkeHbl B ®OC)



		2026-03-31T12:04:24+0300
	ГЛОБИН АНДРЕЙ НИКОЛАЕВИЧ




