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Pabouas nporpamma yue6noi aucrumummast QY /I.11 «MatemaTuka» pazpaboTaHa Ha OCHOBE:

~ QeneparbHOro TOCY JAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa cpenHero odmero obpasoBanns (IpuKas
Muno6prayxu Poccum ot 17 mast 2012 r. Ne 413 «O6 yrBepimeHud (enepanbHOro rocyaapCTBEHHOro
00pazoBaTebHOTO CTaHAPTa CPeaHero obimero oopasosanus» (B pea. ot: 27 mexadbps 2023 r. Ne 1028, 12
¢espanst 2025 1., Ne 93);

- OenepanbHOI0 TOCYJAPCTBEHHOrO 00pazoBaTeNbHOrO CTAHIAPTA CPEOHET0 HPO(EeCcCHOHANBHOIO
obpazoBanus 1o cueuuansHocT 21.02.01 «Paspaborka m skcmiayaTtanusi HeTHAHBIX H ras0BBIX
MecTOpOoNIeH iy, YTBEPKICHHOro npukazom Munucrepersa npocsemenus PO or 8 noabdps 2023 r. Ne
833 (zapeructpupoBano MunucrepctBom toctuiuu PO ot 4.12.2023 1. Ne 76249);

C y4ETOM:

- QegepanbHON 00pa3oBaTeNbHON HpOrpaMMBI CPEeRHETO 00IIero o6pasoBaHusd, YTBEPIKIECHHON NPUKa30M
Mpunucrepera npocsemenuss PO or 18 mas 2023 r. Ne 371 (3aperucrpupoBaHnoi MmuHuCTEPCTBOM
toctunun PO 12 wrons 2023 r. « 74228, ¢ uamenenusiMu 1 nornonHernsvu ot: 1 ¢gespans 2024 r. Ne 62, 19
mapta 2024 r. Ne 171, 9 oxrs6ps 2024 r. Ne 704, 8 oxrsiGpst 2025 r. Ne 729, 10 nos6ps 2025 r. Ne 808);

-IlpumepHoit  paGoueld mporpamMel  oOmeoOpa3zoBaresibHOM — aucnuumHbl  «MaTemaTuka» s
npoeccronanbHBIX 00pa30BaTeNbHBIX OpraHu3aluii, yTBep kaeHHOH CoBEeTOM IO OLEHKE COACPIKAHMS U
KayecTBa IPUMEPHBIX pabouux mporpaMm o0meodpazoBaTeabHOro U COLMATBHO-TYMAaHUTAPHOIO LMKIOB
cpenuero npodeccronanpaoro obpazopanus GPI'BOY IO UPTIO (nmporokon Ne 6/2025 ot 18.04.2025 r.).

Opraumsanusn — paspadorumnic:
I'ocy mapcTBEeHHOE aBTOHOMHOE IpodeccroHanbHOe 0OpasoBaTesbHoe yupexacHue «bysynyKexkui
CTPOUTENBbHBINA Kosnex» r. bysynyka OpenOyprekoit obmactu

Pa3zpaGorumnxn:
bosppipea M. A. — npenojiaBareiis BhICIIEH KBATUPHKAIIMOHHON KaTerOpuy

BuyTpeHHsIs TEXHHYECKAN IKCIECPTH3A:
Cempbixuna E. A. — 3am.mupexTopa o Y MP
burpam O. 1. — meromucrt

BryTpenHsasn coaepxaTeabHasi IKCHePTH3as
Cempbikuna E. A. — 3am.iupexropa o YMP

Crenanumiesa C. A — pyxoBoguress [TIK

PaccMotpeno Ha 3acejaHud peMETHO-IIKIOBOW KOMUCCUH TipernofaBareneii 06meodpa3oBaTenbHbIX,
O0IIMX TYMaHUTAPHBIX, COLUAIBHO-PKOHOMUYECKUX, MATEMATHIECKUX ¥ 00IIMX €CTECTBEHHOHAY YHbIX
TUCUUITINH,

[potokos Ne 1 ot 31 aBrycra 2026 r%////

Pyxosoaurens TTTK /Crenanumesa C. A./

(mommick) (Davnms, HUALHAIEL)
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OBPA3OBATEJIBHOE YUPEXJIEHUE
«BY3YJIYKCKHN CTPOUTEJBbHBINA KOJLJIEIA»
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YTBEPXIAIO
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PABOYAS ITIPOTPAMMA YUYEBHOM JJUCIUATLIAHBI

OVY/.11 MaTtematuka

BnUCAMb UHOEKC U HA3BAHUE Oucuunﬂuubl

N0 CHeNuaJIbLHOCTH 21.02.01 Pa3paboTka u 3KcruTyatanus HEPTIHBIX U
ra30BbIX MECTOPOXKICHUM.

wugp u Hazeanue npogeccuu

Hpoduns - mexrnonocuueckuti

By3ynyk, 2026 r.



Pabouas mporpamma yueOHOM AUCIUILINHBI pa3paboTaHa Ha OCHOBE: (VKa3b16aemcs HOpMAmueHas
0CHO8a pazpabomku paboueti npocpammbl)

®denepalibHOTO TOCYJAPCTBEHHOIO 00pa30BaTENbHOTO CTaHIapTa CpeaHEro o0Iiero odopazoBaHUs
(mpuka3z Munobpuayku Poccum ot 17 mas 2012 r. Ne 413 "OO yTBepxkaeHUH (eaepalbHOTO
roCy/IapCTBEHHOr0 00pa30BaTeIbHOTO CTaHAApTa CpeHero odiiero oopa3zoBaHus (C U3SMEHEHUSIMU
U JIOTIOJTHEHUsIMH, pel. oT 29.06.2017 r.).

C yuerom:

Pexomenanuii mo opranuzanuy NOJIYYESHUSI CPEJHETo 00Iero o0pa3oBaHus B MpeesiaX OCBOCHUS
00pa3oBaTeNbHbIX MPOTrpaMM CpeaHEero MnpodeccruoHanbHOro o0pa3oBaHHUs Ha 0a3e OCHOBHOI'O
obmiero o0pa3oBaHUs ¢ ydyeToM TpeOoBaHMid (hefepalbHBIX TOCyIapCTBEHHBIX 00pa3oBaTEIbHBIX
CTaHJapTOB M MOJy4yaeMod mpodeccud WM CHEeNHaTbHOCTH CpelHero MnpodeccuoHalIbHOIO
obpazoBanus (Ilucemo MunoOpHayku ot 17 mapra 2015 r. Ne 06-259 B pen. ot 25.05.2017 1,
npotokosl Ne 3 Hayuno-meromuueckoro coBera lLlenTpa mnpodeccuoHanbHOro oOpa3oBaHHs U
cucrem kBanupukami LAY «DHUPOy).

[TpumepHas ocHOBHasi oOpa3oBaTeibHasl Iporpamma cpefHero ooOmiero obpazoBanus”" (ogo0peHa
pemieHueM QeneparbHOTO Y4eO0HO-METOIUYECKOTO OOBEAUHEHHsSI MO oO0ImeMy 0o0pa30BaHHUIO,
npotokoi ot 28.06.2016 N 2/16-3).

[IpumepHOil mporpamMmbl  y4eOHOM  JUCILUIUIMHBI_ OVA.11 Mamemamuka JUIs
npodeccuoHanbHbIXx  oOpa3oBaTenbHbIX  opranHuzauuii  (PexomenmoBano — denepanbHbIM
rOCyIapCTBEHHBIM aBTOHOMHBIM yUpexacHreM «DenepanbHblii HHCTUTYT PAa3BUTHS 00Pa30BaAHUS
(OrAy «®UPO») B KadecTBe MNPUMEPHON MPOrpaMMbl JUIS pealu3alid  OCHOBHOM
npodeccuoHalibHON 00pazoBaTenbHOM nporpammbl CIIO Ha 6a3e ocHOBHOTO 00I1Iero oOpa3oBaHus
C MOJIyY€HHUEM CPEIHEro o0IIero oopa3oBaHusi, MPOTOKOT Ne oT 2015 r. (B pen.
or 25.05.2017 r, nporokon Ne3 HayuyHo-meroamueckoro copera lleHTpa mpodeccnoHaaIbHOTrO
oOpa3oBanus u cucteM kBamupukauuit LAY «DHUPOy»).

Opranuzanus-pa3paboTuuk:
["ocynapcTBeHHOEaBTOHOMHOCTIPO(ECCHOHATHFHOC00Pa30BaTEIbHOCY YLK AeHNEBy3yTyKCKHITCTPO
UTENbHBINKOIIEK» T. By3yinyka OpenOyprckoii o01actu

Pa3paborunku:

®.1.0., 10IKHOCTh

®.1.0., 1omKHOCTD

PaCCMOTpeHO Ha 3aCCaaHuHn HpeHMeTHO'HHKHOBOﬁ KOMUCCHH

[Tpotokon Ne OT « » 20 T.

PykoBoaurens TIIK / /

(TIoammcs) (DamMunust, ”HUIAAIIBI)
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1. OBIIIASLI XAPAKTEPUCTUKA PABOUYEN TPOT'PAMMBbBI YYEBHOM
JUCIHHUITIINHBI
OVY /.11 MaremaTruka

MH()eKC, HAumMeHoearue ()MCL;MVIﬂqul

1.1. MecTo AUCUMILIHHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/ibHON NPOrpaMMmblI:

Pabouas mporpamma oOuieo0pa3oBaTeabHON y4eOHOW NHUCHUIUIMHBI SBISIETCS COCTaBHOM
YaCcThIO0 IMPOrPAMMHO-METOIMYECKOTO COIMPOBOXKICHUS 00pa30BATENbHON MPOTPaMMBI CPEIHETO
obmero o6OpazoBanus, peanusyemoir B ['AIIOY «by3ylykCKUH CTPOUTEIBHBIN KOJUICIK» B
npenenax ocsoeHust OIT CIIO na 6a3e 0CHOBHOro 001IeT0 00pa30BaHUs C MOIYYEHUEM CPEIHETO
obmero ob6pazoBanus mo crnenuasbHocTH 21.02.01 Pa3paboTka m skcrutyaTanuss HEQTSIHBIX H
ra30BbIX MECTOPOKICHUM.

O61eoOpa3oBaTenbHas AUCHUILINHA U3yYaeTCsl HA YIiIyOJIEHHOM YPOBHE.

Y4eOHasi TUCHUIUIMHA BXOJIUT B 0011€00pa30BaTeNbHBIN UK OCHOBHON 00pa3oBaTeIbHOU
MIPOrpaMMBbl CpeAHero MpodecCHOHaILHOr0 00pa3oBaHus Ha 0a3e OCHOBHOIO 0011ero oopazoBaHus
IIPY TIOJTOTOBKE CHEIMAINCTOB cpenHero 3BeHa no creruansHoctd CI1O — 21.02.01 Pa3pabotka u
JKCILTyaTanus HeQTIHBIX U Fa30BBIX MECTOPOKICHUM.

1.2. Ilnanupyemble pe3y/bTaTbl OCBOEHHUS JUCHUILIHHBI:

B coorBerctBun ¢ ®I'OC CIIO u Ha ocHoBe TtpeboBanuii ®I'OC COO B pamkax
nporpaMmel  yueOHou aucuurinael OV/. 11 Mamemamuka  0O0y4YarOUIUMUCS OCBAaUBAIOTCS
pe3yIbTaThI:

- obmue (nmuuHoctHele (JIP), MeranpenMerHbie(yHUBEpCaIbHbIE YUeOHBIE TO3HABATEIbHBIC
neiicteust  (YVYIIMl), yHuBepcanbHble ydeOHble KOMMyHHMKaTtuBHbIe geiictBusi (YYKII),
yHUBEpcajbHble yueOHble peryasTuBHbie aeiictsus (YYP/));

- IUCHMIUIMHApHBIE (IpeAMeTHBIe pe3ynbTaThl 0a3zoBoro yposHs (IIPG), mpemnmerHbie
pe3ynbTathl yrayonenHoro yposss (I1Py)).

Koanl

PEIYIETATOR IInanupyembie pe3yibTaTbl OCBOCHHA Y4eOHOM IMCIHMIIIMHBI BKIKOYAIOT:

JInyHocTHBIE pe3yabTaTsl (JIP)

IPAKIAHCKOI0 BOCIIMTAHUSA

JIP 03 MNPUHATHEC TPAAUIIHUOHHBIX HAIIMOHAJIBHBIX, O6H.[C‘I€JIOB€‘~I€CKI/IX TYMaHHUCTHUYCCKUX
1 JECMOKPATHYCCKUX HCHHOCTCﬁ;

MATPUHOTUYICCKOI'O BOCIIMTAHUSA

LIECHHOCTHOE OTHOLIEHHWE K TOCYIAapCTBEHHBIM CHMBOJIAM, HCTOPHYECKOMY U
JIP 09 NPUPOAHOMY  HACIEOWI0, TaMsITHUKaM, TpaaulusM  HapoaoB  Poccuwm,
JoCTHKEeHMsM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUS

JIP 11 OCO3HAHME AYXOBHBIX IECHHOCTEN POCCHIICKOTO HAPO/1a;

JIP 12 c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT'O MIOBEICHUS;

P 13 CIIOCOOHOCTh OLIEHHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH,

JIP 14 OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYYIIETro;
OTBCTCTBCHHOC OTHOHICHUC K CBOHUM POAUTCIIAM U (I/IHI/I) APYyruM 4JICHaM CCEMbHU,

JIP 15 CO3JJaHUIO0 CEMBU Ha OCHOBE OCO3HAHHOT'O MPUHSTHS LIEHHOCTEH CEMEMHOW KU3HU

B COOTBCTCTBUHU C TpAJUIHAMU HAPOAOB POCCI/II/I;

ICTETUYECCKOIO BOCIIUTAHUSA

JIP 16 HCTETUYECKOE OTHOLICHHE K MHpY, BKJIIOYAs OICTETUKY ObITa, HAYYHOIO H
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Koanl

Ilnanupyemblie pe3yabTaTbhl 0CBOCHUA Y4eOHOH IUCIUIIMHBI BKJIOYAIOT:

pe3yabTaTOB
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/ia U OOIIECTBEHHBIX OTHOLICHUM;
CIIOCOOHOCTh ~ BOCIIPUHMMATH  pa3M4YHbIE BUJbl HUCKYCCTBAa, TPAIULUU U
JIP17 TBOPYECTBO CBOETrO M JAPYrMX HApOJOB, OLIYIIATh 3MOIMOHAIBHOE BO3ICHCTBHE
HCKYCCTBa;
yOXKIACHHOCTh B 3HAYMMOCTH I JIMYHOCTH M OOINECTBA OTEYECTBCHHOTO U
JIP 18 MHPOBOTO HCKYCCTBAa, ATHHUYECKHUX KYJbTYPHBIX TPAIUIMA U HAPOJHOTO

TBOPYECTBA;

TPYAOBOI0 BOCIIMTAHMUSA:

JIP 23 TOTOBHOCTb K TPY/1y, OCO3HAaHHE [IEHHOCTH MacTepPCTBa, TPYIOJII00HE;
FOTOBHOCTb K AaKTUBHOM JCATEIBHOCTH TEXHOJOTMYECKOW U  COLMAIbHOU
JIP 24 HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, IUIAHUPOBATh U CAMOCTOSATEIIBHO
BBITIOJHSATh TAKYIO JIEATEIbHOCTD;
UHTEpEC K pa3auyHbIM chepaM npodeccHoHANbHON AeATeNbHOCTH, yMEHUE
JIP 25 COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymell mnpodeccun ©  peaTu30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE IJIaHBL;
TP 26 TFOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO MU CaMOOOpA30BaHUIO Ha MPOTSKEHUU

BCEl JKU3HU,

IKOJOI'H4Y€CKOro BOCIIMTaHUuA:

JIP 29 AKTHBHOE HEMPUSITUE JICMCTBUH, IPUHOCSIINX BPEJl OKPYKAIOIIEH CPEJIE;

TIP 30 YMEHHE  POrHO3MpOBATh “He6nar0npm[THme SKOJIOTUYECKUE  TMOCIEACTBUS
peANPUHUMAEMBbIX ACHCTBUN, TPEIOTBpAlIaTh UX;

JIP 31 pacCIIUPEHHE OMBITA ICSITEIbHOCTH IKOJOTMYECKON HAIPABIECHHOCTH;

HCHHOCTHU HAY

YHOI'O MO3HAHUSA

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

JIP 32 pa3BUTHS HAyKU U OOLIECTBEHHON MPAKTHUKU, OCHOBAHHOI'O Ha JIMAJIOre KYJbTYP,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOET0 MECTa B MOJHUKYJIBTYPHOM MHUPE;
TP 34 OCO3HAaHHWE LEHHOCTH HAy4HOH JAESITEeIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH

IMPOCKTHYIO U UCCJICAOBATCIILCKYHO NCATCIIbHOCTD MHANBUAYAJIBHO U B I'PYIIIIC.

MeTal’[pe}IMETHble PE3YJIbLTATBI

YHHBepcaJIbHbIe YueOHbIe o3HaBaTeabHble aeicTBus (YYIL):

a) 6a3oBbIE J10

ruveckue gaeiicTBusi:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJIM3UpOBaTh MpoOJIeMy, paccMaTpUBATh

YVIIa.1
€€ BCECTOPOHHE;
YCTaHABIIMBATh CYIIECTBEHHBIM NPU3HAK WM OCHOBAHUS Ui CpPaBHEHMS,
YVII[a.2
kiaccuuKanuu u 0000IIeHN S,
VYII/a3 ONpENEeNATh LEeNu JEATEIbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUM HX
JOCTHKEHHS,
YVIl[a.4 BBISIBJIAITh 3aKOHOMEPHOCTHU U IPOTUBOPEYHS B pACCMATPUBAEMBIX SBICHUSX;
VVYIIfa.5 BHOCHTb KOPPEKTHBBL B IeATENbHOCTb, OLEHMBATE COOTBETCTBHE DE3Y/LTATOB
L[EJISIM, OLICHUBATh PUCKH ITOCJIE/ICTBUM IESATEIBHOCTH;
YVII[a.6 pa3BUBaTh KPEATMBHOE MBIIUICHUE MPU PEIIEHUH KU3HEHHBIX IPo0IeM;
0) 0a30BbIe HCCJIEI0BATEIbCKUE IeHCTBUS:
VI 6.1 BJIIETh HABbIKAMHU Y4Y€OHO-UCCIIEJIOBATEICKON M TPOEKTHOM JESITeIbHOCTH,
HaBBIKAMU pa3pelrieHust npoodiiem;
VI 6.2 CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY IIOMCKY METOJOB peIICHUs
IIPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT03HAHUS;
BBISIBJIATh IPUYNHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3a/1a4y, BbIIBUTATh
YVIIJ 6.6 TUIIOTE3y €€ PEIICHHs, HAaXOIWUTh apryMEHThl [UId JI0Ka3aTelNbCTBA CBOMX

YTBEPXKACHUH, 331aBaTh IapaMeTPbl U KPUTEPUH PELICHUS;




Konanl

Ilnanupyemblie pe3yabTaTbhl 0CBOCHUA Y4eOHOH IUCIUIIMHBI BKJIOYAIOT:

pe3yJbTaToB

VYIIL6.7 aHAJIM3UPOBATh MOJYUYEHHBIE B XOJE PELICHMs 33Jaud Pe3yJbTaTbl, KPUTUUYECKU
OLICHHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

VYIIL6.9 pa3pabarbiBaTh IUIAH pEIICHUS MPOOJIEeMbI C YYETOM aHalIu3a HMEIOIIUXCs
MaTEpHUAIbHBIX M HEMAaTEPUAIIBHBIX PECYPCOB;

VYIII6.10 OCYIECTBIIATD [[EJICHANPABJICHHBIA TIOUCK IEpPEeHOCa CPEeACTB U CIIOCOOOB
JeWcTBUS B IPO(ECCHOHAIBHYIO Cpey;

VYIII6.11 yMETh NEPEHOCUTh 3HAHWA B I[IO3HABATEIbHYI0 U TPAKTUYECKYIO OO0JIACTH
KU3HEJCSATECIBHOCTH,

YVIIJ6.12 | yMeTh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX YUEOHBIX IPEIMETOB,;

YVITZA6.13 BBIJIBUI'aTh HOBBIE UJIECH, IIPpEJIaraTh OPUTMHAIbHBIC IIOAXO0/bI U PEILICHUS;

YVIIJ[6.14 | ctaBuTh npoOJIeMBbI M 3372491, JOIMYCKAIONTNE ATbTEPHATUBHBIC PEIICHUS;

B) paborta ¢ nHgopManmeii:

VI 8.1

BJIa/IETh HAaBbIKAMHU MOJy4YeHUs WHGPOpPMAIMU M3 HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYLIECTBJIATh ~ MOUCK,  aHajiu3, CHUCTEMAaTH3alUI0 U
WMHTEPIPETAIMIO HHPOPMAIIMH PAa3JIMYHbIX BUJOB U (hOPM MpeICTaBICHHUS;

YVIIA B.2

CO3J1aBaTh TEKCTHl B PA3IMYHBIX (popMaTax ¢ y4eToM HazHaueHUs WH(POpMAHU U
LEIeBOM  ayJUTOpPHH, BBIOMpas ONTHUMalbHYIO (OpMy MpeAcTaBleHUS U
BU3YyaJIU3allUy;

YVIIA B.3

OOCHUBATL JOCTOBCPHOCTb, JICTUTHUMHOCTD I/IH(bOpMaI_[I/II/I, €€ COOTBCTCTBHC
IIPaBOBbLIM M MOPAJIbHO-OTUYCCKHUM HOpMAaM;

YVIIA B.4

UCIIOJIB30BATh CPENICTBA WH(POPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B
pEIICHNY KOTHUTHBHBIX, KOMMYHUKATHBHBIX ¥ OPTaHU3AIMOHHBIX 33134 C
coOyo/iIcHHeM TpeOOBaHUI JPrOHOMHUKH, TEXHUKH OC30MaCHOCTH, THTHUCHBI,
pecypcocOepexeHus, MPaBOBBIX W ATHYCCKHX HOPM, HOPM HH(POPMAIIMOHHOMN
0€301aCHOCTH;

VYL 8.5

BJaJ€Th HABBIKAMH PACIO3HABAHHUS M 3alUTHl MH(DOpMAIUK, HHPOPMALMOHHOM
0€30I1aCHOCTH JINYHOCTH.

YHHBepcaJIbHbIe Y4eOHbIe KOMMYHHKaTHBHBIE AelicTBus (YYK/I):

a) o0IeHme:
YVYK]I a.l OCYIIECTBISITh KOMMYHHUKAIIMH BO BCeX chepax KHU3HU;
pacrmo3HaBaTh HEBEepOATbHBIC CpeICTBAa  OOIICHHS, IMOHMMATh 3HAYCHHE
YVYK]I a.2 COLIMAJIbHBIX 3HAKOB, PACIO3HABATH MPEANOCHUIKM KOH(IMKTHBIX CUTyallUd H
CMATYATh KOH(bJ'II/IKTI)I;
VYK a.5 pa3BepHYTO M JIOTHYHO U3JIaraTb CBOK TOYKY 3pEHHUS C HCIOJIh30BAaHHEM

A3BIKOBBIX CPCACTB,

0) COBMECTHAs 1eATEIbHOCTD:

IMOHUMATb W HUCIIOJIB30BATh IIPECUMYNICCTBA KOMaHIHOH | I/IH,[[I/IBI/II[yaHLHOfI

VYK 6.1 paboThI;
IIPUHUMATH LI€JIM COBMECTHOM I€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH

YVK/6.3 JIEUCTBHUS T10 €€ JOCTHUIKEHHUIO: COCTABIIATh IUIAH JACUCTBUM, PACIIPEIEIIATh POIH C
YU€TOM MHEHUH YYaCTHUKOB 00CYKIaTh PE3yJIbTaThl COBMECTHOM paboThl;

VYKI[ 6.5 npeajiaratb HOBBIC HpOGKTLj, OILICHUBATH nacun C IIO3UIINHN HOBU3HBI,
OpPUTMHAIIBHOCTHU, MPAKTUYECKOM 3HAYUMOCTH;

VYK 6.6 KOOPJAUHUPOBATh U BBIHOJ'IHSITE paboTy B YCIOBUSAX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBUS;

ny,ZI 6.7 OCYHICCTBIIATH MO3UTUBHOC CTPATCTUYCCKOC IMOBCACHNUE B PA3JIMYHBIX CUTYallUAX,

IPOSABJIATH TBOPYCCTBO U BOO6pa)KeHI/IC, OBITh MHUIIMATHUBHBIM.

YHHMBepcaJibHbIe YueOHblIe peryasaTuBHble AeicTBus (YYP/):

a) caMOOpPraHu3alms:




Koanl

Ilnanupyemblie pe3yabTaTbhl 0CBOCHUA Y4eOHOH IUCIUIIMHBI BKJIOYAIOT:

pe3yJbTaToB
CaMOCTOATENIbHO  OCYIIECTBJISITh [MO3HABATEIIbHYIO JESATEIbHOCTb, BBISBISATH
YVP]]a.l po0JIeMbl, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33a/1a4l B 00pa30BaTEIHHOM
JIESITEIbHOCTH U JKU3HEHHBIX CUTYaIUsIX;
VYPIla2 CaMOCTOATEIbHO COCTABIATE IIIaH PeleHNs npo6neMr:1 C Y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MTPEIMOYTEHUI;
YVP]l a.3 JIaBaTh OIIEHKY HOBBIM CUTYallHUsIM;
VYPI a5 JIeNlaTh OCO3HAHHBIM BHIOOpP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;
CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKON IPYAULIUN B PAa3HBIX
YVP] a.7 00JacTAX 3HAHWH, MMOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN W KYyJbTYPHBIN

YPOBEHB;

0) CAaMOKOHTPOJIb:

VYP/ 6.1

AaBaTb OLCHKY HOBBIM CHTYyallMsAM, BHOCHTL KOPPCKTUBBI B ACATCIIbHOCTD,
OLICHUBATb COOTBCTCTBUEC PC3YJILTATOB ILCJISAM,

VYPJ6.3

UCIOJb30BaTh MpHUEMBl peduieKCHu Uil OLEHKH CHTyallud, BblOOpa BEpHOIrO
pelIeHus;

B) SMOIHMOHAJI

bHbII MHTEJVIEKT, peanoJaraomuii ¢cGopMupoOBaAHHOCTD:

YVPI B.1

CaMOCO3HAHUS, BKJIIOYAIONIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOIMOHAIBHOE
COCTOSIHME, BUJICTh HAIIPABJICHHS Pa3BUTHS COOCTBEHHON AMOIIMOHAIBHOU C(epHl,
OBbITh YBEpEHHBIM B ce0e;

VYP/I B.2

CaMOperyjaupoBaHusd, BKJIFOYAOMICro CaAMOKOHTPOJIb, YMCHHC IIpUHHUMATb
OTBETCTBECHHOCTHL 3a CBOC IIOBCICHHC, CIIOCOOHOCTH aalTUpoOBaTbCAad K
OMOIMOHAJIbHBIM U3MCHCHUSM U IIPOSBJISATH FI/I6KOCTB, OBITh OTKPBLITBIM HOBOMY;

YVPI B.3

BHYTPEHHEH MOTHBAlMM, BKJIIOYAKOUIEH CTPEMIICHUE K JOCTHXKCHMIO LEIN U
yclexy, ONTHUMM3M, WHMIMATUBHOCTb, YMEHHUE [EHCTBOBAaTb, MCXOIS U3 CBOMUX
BO3MOXKHOCTEIH;

YVP] B.4

OMIIaTHUH, BKJTFOYAIOIICH CIIOCOOHOCTh ITOHHUMATh OMOIIMOHAJIbHOC COCTOSAHUC
APYrux, Yy4YUTBIBATH €TI0 IMPU OCYHICCTBJICHUN KOMMYHUKAIHUU, CIIOCOOHOCTBL K
COYYBCTBHUIO U COIICPCIKMBAHUIO,

VYP/ B.5

COLIMAJIHBIX HAaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBAaTh OTHOLICHMS C
JPYTUMHU JOJbMH, 3a00TUTHCSI, IPOSBIISATE HHTEPEC U pa3peliaTh KOHQIUKTHI;

r) NPUHATHE C

e0s1 ¥ IPYIruXx JIjeii:

IIPUHUMATh MOTHBBI M apryMEHTHl JPYTHX JIOAEH NpPHU aHaJIu3€ pPe3yJIbTaTOB

YYPr.2
JIESITENIBHOCTH,
YVYPAr.3 MIPU3HABaTh CBOE MIPABO M IMPABO APYTHUX JIFOJIeH Ha OIIHUOKH;
YVYPAr.4 pa3BUBaTh CIOCOOHOCTh NOHUMATh MUP C MO3UIMH JPYTroro 4eJ0BeKa.
IIpenmeTHble pe3ybTaThl 0a30Bblii ypoBeHb (I1P0)
Bianenne meromamMu JOKa3aTenbCTB, AITOPUTMAMHM PEUICHUS 3aad; YMEHHUs
I1P61 (dbopMyaHpoBaTh OMpeAETIeHNs, aKCHOMbBI M TEOPEMBI, IPUMEHATh UX, MPOBOIUTH
JIOKa3aTEJIbHBIE PACCYKACHMS B XOJI€ PEIICHUS 3a1a4
YMeHue onepupoBaTh MOHATUSAMH: CTENEHb YUCIIA, JIOTapu(Mbl YUCIA; yMEHUE
I1P62 BBITNIOJTHATH BBIYMCIIEHUE 3HAUEHUN U MPeoOpa3oBaHus BhIPAKEHUH CO CTEHEHIMHU
u Jjorapudmamu, mpeodpa3zoBaHus APOOHO-PALMOHAIBHBIX BBIPAKEHHI;
YMeHHne  onepupoBaTh  IOHATHUSAMM:  PALlMOHAIBHBIE,  WPPALMOHAIBHBIE,
I1P63 noKa3aTeJbHble, CTETIEeHHBIE, Iorapu(MUUECKHUEe, TPUTOHOMETPHUECKUE YPABHEHUS
Y HEPaBEHCTBA, UX CUCTEMBI
YMeHus  onepupoBaTh HOHATUSAMH:  (DYHKIUS, HempepbiBHas  (QyHKUuS,
[1P64 MIPOM3BOJIHAS, TEpBOOOpa3Has, ONPENEICHHBI MHTETpaj; YMEHHS HaXOIUTh

IIPOU3BOJHBIC J3JICMCHTAPHBIX (byHKHHﬁ, HCIIOJIb3YA CHp&BO‘-IHBIfI MaTCpuraJibl;
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Ilnanupyemblie pe3yabTaTbhl 0CBOCHUA Y4eOHOH IUCIUIIMHBI BKJIOYAIOT:

WCCIIEIOBAaTh B MPOCTEHIINX CIIy4asXx (YHKIMH Ha MOHOTOHHOCTH, HAXOIHTh
HauOOJbIINE U HAUMEHBIINE 3HAYeHUs (PYHKIIHIL; CTPOUTH rpa@UKH MHOTOUJICHOB
C HCIOJb30BAHMEM  afmapara MaTeMaTHMYeCKOro  aHaiu3a, [PUMEHSTH
MPOM3BOJHYIO TMpPU pEIIeHWH 3a7ad Ha JBW)KCHHME;, pelaTh I[PaKTUKO-
OpPUEHTUPOBAHHBIC 3a/laud Ha HAWOOJIbIIME W HAUMEHBbIIUE 3HAYCHHS, Ha
HAXO0XJICHHUE MYTH, CKOPOCTU U YCKOPEHHUSI.

I1P65

YMeHue onepupoBaTh MOHATUSMHU: palMOHaJbHAs (DYHKIMS, MOKa3aTelbHas
byHKIMS, CTETICHHAs byHKIHS, jorapupmMuIecKas byHKIHS,
TpUTOHOMETpUYEeCKHe (YHKINHU, 0OpaTHbIe (YHKLIUH; YMEHHUE CTPOUTH I'papuKu
W3YyYEHHBIX (DYHKIMIA, WCIONB30BaTh TpaUKH MPH HW3YYEHUH IPOIECCOB U
3aBUCUMOCTEH, MPH PELICHUH 3aJad U3 JAPYTHX y4eOHBIX MPEIMETOB U 3a1ad U3
peabHOM JKU3HHU; BBIPAKATh POPMYJIaMHU 3aBUCHMOCTH MEX/Y BEIMIHMHAMU

I1P66

YMeHue pemarb TECTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM YHUCIJIE HA IPOLIEHTHI,
JI0JIM U YacTH, Ha IBUKEHUE, paboTy, CTOUMOCTb TOBApOB U YCIIYT, HAJIOIH, 3aJjaui
u3 00NacTH yNpaBICHUS JUYHBIMH M CEeMEHHBIMH (MHAHCAMH); COCTABISATH
BBIPDAKCHUE, YPABHEHUs, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBUIO 3a1ayH,
UCCIIEI0BATh M10JIyY€HHOE PEIIEHUE U OLIEHUBATh IPABIONOL00HOCTb PE3YJIbTaTOB

[1P67

YMeHue omnepupoBaTh IOHATHSAMM: CpelHee apu(MeTHdecKkoe, MeIuaHa,
HauOoyblllee ¥ HAWMEHbIIEe 3HAYCHUs, pa3Max, IUCIIEepCHs, CTaHIApTHOE
OTKJIOHEHHE YHCIOBOro Habopa;, yMEHHE U3BIEKaTb, HHTEPIPETUPOBATH
nHbOpMALMIO, TPEACTABICHHYI0 B TaOnWIax, Ha [auarpaMmax, Trpadmukax,
OTPaXKAaKOLyl0 CBOMCTBA peaJbHBIX IPOLECCOB U SBICHUU; IPEICTaBIATH
MHPOPMALIMIO C TOMOINBI0 TAONWIl M JAMAarpamMM; HCCIEI0BaTh CTAaTHCTUYECKHE
JlaHHbIE, B TOM YHUCJIE€ C NMPUMEHEHUEM IpadUyecKMX METOJOB U 3JIEKTPOHHBIX
CPEICTB

I1P6 8

YMeHue onepupoBaTh MOHATUAMU: CIy4YallHBI ONBIT U CllyyailHOe COOBITHE,
BEPOATHOCTb  CIy4YailHOro COOBITHS; YMEHHME BBIUHCIATH BEPOSITHOCTh C
UCIOJb30BaHUEM TIpadUuecKuX METO/0B; MPUMEHATh (HOPMYIBl CIOXKEHHUS U
YMHOKEHUSI BEpOSATHOCTEN, KOMOMHATOpHBIE (aKkThl U (HOPMYJIBI NIPU  PELIEHUN
3ajJ]a4; OLIEHUBATh BEPOSATHOCTH PEATbHBIX COOBITUIH; 3HAKOMCTBO CO CITy4ailHBIMU
BEJIMYMHAMU; YMEHHUE MPUBOAUTDH MIPUMEPHI MPOSIBICHUS 3aKOHA OOJIBILIUX YUCEIT B
MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

I1P6 9

YMeHHe onepupoBaTh IMOHATHAMH: TOYKA, INpsMas, IUIOCKOCTh, MPOCTPAHCTBO,
JBYI'PAaHHBIA  YIoJI,  CKPELIUBAIOIIMECS  MpsMble,  NApPAIEIBHOCT U
MEPIEHIUKYISIPHOCTD MPSAMBIX U IIJIOCKOCTEH, YIOJI MEXAY MPSAMBIMH, YTOJI MEKIY
IIPSAIMOM U IIJIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSMH, PACCTOSHHUE OT TOYKU [0
IIJIOCKOCTH, PAaCCTOSTHUE MEXIY MNPAMBIMH , PACCTOSTHUE MEXAY IUIOCKOCTSAMY;
YMEHHUE HCHOJb30BATh MPH PELICHUU 3a/aud M U3yueHHbIE (DAKThl U TEOPEMBI
IJIaHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPY’KAIOILIET0 MHUpa

ITP6 10

YMeHue onepupoBaTh MOHATUAMU: MHOTOTPAaHHUK, CEYeHHE MHOTOTPaHHUKA, KYO,
napajulefienunesa, MpusMa, nupamuaa, ¢Gurypa U IOBEPXHOCTb BpalleHus,
HWINHAP, KOHyC, map, cdepa, cedeHus (QUIYpBHl BpalleHHs, IUIOCKOCTb,
Kacaromasicss cqeppl, IWIMHIpA, KOHYCa, IJIOUIaJb MOBEPXHOCTH MHUPaMUJIbI,
NPU3MBI, KOHYyCa, IWIMHApA, Momans cpepbl, o0beM Kyba, NpSIMOYroJbHOTO
napajuiefienunena, MUpamMuabl, TPU3MBL, IWIIMHApPA, KOHyca, Ilapa; yMEHHE
n300pakaTh MHOTOIPAaHHMKHM M TIOBEPXHOCTH BpAIEHUS, UX CEYCHHUS OT PYKH, C
MOMOUIBI0 YEPTEKHBIX HHCTPYMEHTOB U DJIGKTPOHHBIX CPEJICTB; yMEHHE
pacrno3HaBaTb CUMMETPHMIO B NPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IIPABHIIbHBIE
MHOTOTPaHHUKH.

I1P6 11

YMmenue ONCPUPOBATH NOHATHAMU: IBUKCHHUC B ITPOCTPAHCTBE, HOI[O6HBIG q)HprBI

8
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Ilnanupyemblie pe3yabTaTbhl 0CBOCHUA Y4eOHOH IUCIUIIMHBI BKJIOYAIOT:

B IIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOIICHHE TUIOMIAAeH TTOBEPXHOCTEH U 00bEMOB
110JI0OHBIX (PUIYp NPU peLICHUH 3aJa4

I1P6 12

YMeHue BBIYUCISATh T€OMETPUICCKIE BEIIMYUHBI (IJIMHA, YTOJl, TUIOIIAlb, 00BEM,
IJIOLIA/Ib MOBEPXHOCTH ), UCIIOJIb3YS U3YUEHHbIE ()OPMYJIIBI U METOIBI

ITP6 13

YmMmenue OIICpHUPOBATH IMOHATUAMU: HPAMOYroJibHad CHUCTEMAa KOOpAMWHAT,
KOOpAuHaTbl TOYKH, BEKTOpP, KOOPAHMHATBI BEKTOpPA, CKAJIAPHOC IPOHU3BCIACHUC,
yYrojia MCXAy BCKTOpaMH, CyMMa BCKTOPOB, IMPOM3BCACHUC BCKTOpAa Ha YHUCJIO,
HaXOIUTb BIIOMOIIbIO HM3YYCHHBIX (bopMyn KOOpAMWHAThl CEPECAMHBI OTPE3Ka,
PACCTOAHHUA MCKAY ABYMS TOYKAMU

I1P6 14

YMeHue BbIOMpaTh MOIXOIAINIMNA HW3YYEHHBIM METOJ JUIA PEIICHHUS 3a1adei,
pacrmo3HaBaTh MareMaTH4ecKhe (PaKThl U MATEMATHYECKUE MOJIEIH B TPUPOTHBIX
U OOIIECTBEHHBIC SBICHHUSIX, B HCKYCCTBE, YMCHHE TPHUBOJIUTH MPUMEPHI
MaTeMaTHYECKUX OTKPbITUH Poccuiickoil 1 MUPOBOIA 00IIIECTBEHHON HAYKH

IIpegmeTHbIC

€3yJIbTAThI YIJayoJeHnblii yposenn (ITPy)

[TPy1

YMeHue onepupoBaTh MOHSATUSMU: ONpENEICHHEe, aKCUOMa, TEopeMa, CIIe/ICTBUE,
CBOMCTBa, MPHU3HAK, /0KA3aTeJIbCTBO, PABHOCHIBHBIE (POPMYIUPOBKH; YMEHUS
dbopMypoBaTh  O0OpaTHOE W TIPOTUBOIOJIOXKHOE YTBEP)KICHHE, NPUBOIUTH
MpUMEpPbl U KOHTPIPUMEPHI, UCIOJIB30BATh METOJ MATeMaTHUYECKON WHIYKIINH;
MPOBOJUTH JIOKA3aTEJIbHBIE PACCYXKACHUS TMPU pEHICHWU 3a7ad, OLICHUBATh
JIOTUYECKYIO MPaBUIBHOCTh PACCYKICHUI

[1Py2

YMeHHe onepupoBaTh MOHATUSMH: MHOXECTBA, IOJAMHOXECTBO, OIEpalud Hajl
MHOXECTBAMHU; YMEHHE HMCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar st
ONMCAaHUsA PEAIbHBIX IIPOLIECCOB U SBJIICHUN U IIPU PELICHUU 3a/1a4, B TOM YHCIIE U3
JPYTUX YYEOHBIX IIPEIMETOB

[1Py3

YMeHue onepupoBaTh MOHATHAME: Tpad, CBA3HBIA rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OINHCHIBATH rpadbl Pa3IMYHBIMHA CIOCOOAMH;
MCIO0JIb30BaTh Ipadbl IPHU PEHICHUH 33124

[1Py4

YMeHue cBOOOAHO ONEpPUPOBATH MOHATHSAMH: COUYETAaHUE, NEPECTAaHOBKA, YHCIIO
COYETaHWil, 4YHCIO TMepecTaHOBOK; OMHOM HpbIOTOHa;  yMeHHME NpPUMEHSTbH
KOMOMHATOpHbIE (PaKThl U PacCy>KJIEHUS JJisl pelleHus 3a1a4

[TPy5

YMeHue onepupoBaTh MOHATUIMU: HATYPAJIbHOE YUCIIO, LIEI0€ YUCIO, OCTATOK IO
MOJYJIO, palMOHAIBHOE  YHUCIIO, HppalMOHAIbHOE  YHMCIO, MHOXKECTBA
HATypalbHbBIX, IENbIX, pAIHOHATbHBIX, JCUCTBUTENBHBIX UHCET; yMEHHE
WCIIONBh30BaTh TPU3HAKK JCIUMOCTH, HAWMEHBIIUNA OOIUNA JelnuTelb U
HauMeHblllee oOIllee KpaTHOe, anropuTM EBKiWaa MNpu  pelieHuH 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMU TTO3UIIMOHHBIMH CHCTEMaMH CUUCIICHUS

[Py 6

YMeHue cBOOOJHO ONEpUpPOBaTh MOHATUSAMHU: CTENEHb C ILEJIbIM IOKa3aTeleM,
KOpEHb HATypaJbHOM CTENEHH, CTETIEHb C PallMOHAIIbHBIM IIOKA3aTeJIeM, CTENEHb C
JeUCTBUTENBHBIM  (BELIECTBEHHBIM) IOKa3aTeNeM, JOrapudm 4yucia, CHUHYC,
KOCHHYC U TAHT€HC MPOM3BOJIBHOTO YKCIa

[Py 7

YMeHue onepupoBaTh NOHATUSAMU: TOXKIECTBA, TOXKJIECTBEHHOE MTpeoOpa3oBaHue,
YpaBHEHUs, HEPAaBEHCTBA, CHCTEMA YPABHEHUW W HEPABEHCTB, PaBHOCUJIBHOCTH
YPaBHEHUH, HEPABEHCTB U CHUCTEM, paluoOHalIbHBIE, HPPALMOHAIIBHBIE,
MOKa3aTeIbHbIE.CTETIEHHbIE, Jorapu(Muueckre, TPUrOHOMETPUYECKUE YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI; YMEHHE pellaTh YPAaBHEHUH, HEPABEHCTBA U CUCTEMBI C
ITOMOIIBIO PA3JINYHBIM MIPUEMOB; PEIIaTh YPAaBHEHMs, HEPABEHCTBA U CHCTEMBI C
[apaMeTpoM; INPUMEHATh YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUs
MaTeMaTHYeCKUX 3a/ad M 3aJlad M3 pa3jMyYHbIX 00JacTel HayKuM U peabHOU
KU3HU

ITPy 8

YMenue cBOOOAHO ONEpUPOBATh MOHATUSIMU: rpaduk dyHKUIMH, oOpaTHas

9
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Ilnanupyemblie pe3yabTaTbhl 0CBOCHUA Y4eOHOH IUCIUIIMHBI BKJIOYAIOT:

GbyHKIMA, KOMIO3UIMS (QYHKIWHA, JIUHEHHAs (yHKIMA, KBaapaTHuHas (QyHKIMS,
CTeNeHHass (YyHKLUS C LEJNbIM [0Ka3aresieM, TPUIOHOMETpUUYEecKHe (yHKIUH,
oOpaTHbIE TPUTOHOMETpUYECKHE (PYHKLMH, MOKa3aTelbHAs U JoTapu(muyecKas
(GyHKIMU; yMEHHE CTPOMTh TIpaduku (QyHKUUH, BBIIOJIHATH MPEOOpa3OBaHUS
rpaduKoB PyHKIHI;

YMeHue wucnonp3oBaTh TIpapukd  (QyHKIME A8  M3ydeHUs [POLECCOB U
3aBUCUMOCTEH MpHU PEUICHUU 3a]ad U3 JAPYTUX Y4eOHBIX MPEIMETOB U peabHOMI
KHU3HH; BBIPAXKATh (OPMYIaMU 3aBUCUMOCTH MEX]ly BEIMUUHAMU;

YMmeHnue cBOOOTHO OMEPUPOBATH MOHATUSAMH: YETHOCTh (PYHKIUH, IEPHOAUIHOCTD
(GYyHKIMH, OrpaHMYEHHOCTh (YHKIMH, MOHOTOHHOCTb (YHKIHH, 3KCTPEMYM
GbyHKIMY, HAWOOINbIIee W HAaWMEHBIIEe 3HA4YCHUS (DYHKIHMKM HA TPOMEKYTKE;
yYMEHHUE MPOBOJUTH UCCIIeI0BaHUE (QYHKIINH;

YMeHue HuCHoib30BaTh CBOMCTBA M TrpaduKu (PyHKIHMA A pelieHus] ypaBHEHUH,
HEpaBEHCTB U 3aJlau C IapameTpamu; U300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH
MHOKECTBA PEIICHUM YPaBHEHUH, HEPABEHCTB B M X CUCTEM

[Py 9

YMmenue  cBOOOJHO  ONEpUPOBAaTH  HOHATHSAMM:  IOCJIEOBATENILHOCTD,
apupMeTHUeCcKasi TPOTPEccHsi, TeOMEeTpUYecKas TMporpeccHus, OeCKOHEYHO
yObIBaro1as reoMeTpuyecKas nporpeccus; yMeHue 3aJaBaTh

MIOCJIe/IOBATEIBHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (hOpMYIT

[TPy 10

YMeHue onepupoBaTh IMOHSATUSAMU: HEHNPEPHIBHOCTh (YHKIMHA, aCHUMIITOTHI
rpaduka GyHKIWH, TIEpBasi ¥ BTOpasi MPOU3BOIHAS (PYHKIUH, TEOMETPUIECKUN |
¢u3nyeckuil CMBICI NPOU3BOJHON, MepBOOOpa3Hasi, ONpe/eNeHHbIH HHTErpa;
YMEHHE HaXOIUTh AaCHMIITOTHI rpaduka (QyHKIOUH; YMEHHE BBIYHUCIATH
IIPOM3BOJIHBIE CYMMBbI, IPOU3BEACHMs, YAaCTHOTO M KOMIO3MLUN (YHKIMH,
HAXOJIUTh YPABHEHUS KacaTeNbHBIX K TpauKy GyHKINH;

YMeHue HCNOoNIb30BaTh IPOU3BOAHYIO JUI HCCIENOBaHMS (DYyHKIMHA, A7
HaXO0X/JICHUH HAWIy4dlllero penieHHus B MPUKIAJHBIX, B TOM YHUCIE COLIMAIbHO-
SKOHOMHMUYECKHMX M (PU3MUECKUX 3ajadax, JUIs ONpEIeNeHHs CKOPOCTH M|
YCKOPEHHUS; HaXOAWTh IUIOMaAd M 00beMbl (UIYyp C MNOMOUIbIO HHTErpaja;
IPUBOJUTL  TPUMEPBl  MATEMATUYECKOTO  MOJEIUPOBAHHUA C  IOMOILBIO
T depeHINaIbHBIX YPaBHEHHH

TPy 11

YMeHue onepupoBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,  CONPSKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOJIYJIh U apTyMEHT KOMIUIEKCHOTO 4YHciia, opMa 3arucu
KOMIUIEKCHBIX Yncen (TeoMeTpuuecKas, TpUrOHOMeTpruYeckas, anredpandeckas);
YMeTh Mpou3BOJIUTH apu(PMETHUEeCKUue IACHCTBUA C KOMIUIEKCHBIMH YHCIIAMH;
IIPUBOJIUTH IPUMEPHI UCIIOJIB30BaHUsL KOMILJIEKCHBIX YHUCE;

[TPy 12

YMeHnue cBOOOJHO oOmepUpoBaTh MOHATHSMH: CpeAHee apuPMeTHYEecKoe,
MenMaHa, HauOojblllee U HaWMEHblIee 3HA4YeHMs, pasMmax, AucIepcus,
CTaH/IapTHOE OTKJIOHEHHE JIJIsl OTMCAaHUs YUCIIOBBIX JaHHBIX; YMEHUE UCCIIEI0BATh
CTaTUCTHUYECKHUE JTaHHBIC, B TOM YHUCIE C MPUMEHEHUEM Ipa)UIecKUX METO/I0B U
ANEKTPOHHBIX CPENCTB; IrpapUuecKH HCCIIE0BaTh COBMECTHbIE HAOJIOJIEHUS C
MIOMOUIBIO AHarpamMM paccerBaHMsl M JUHENHON perpeccun

[Py 13

YMeHue HaxoAWTh BEPOSTHOCTH COOBITUH C HCIHOJB30BaHUEM TIpaUUecKux
METO/IOB; NPUMEHSTh I peIIeHus 3aaad (OpMyJIbl CIOKEHUS U YMHOKEHUS
BEpPOSITHOCTEM, dbopmynly mOdHOM  BeposTHOCTH, ¢GopMyiny bepnymny,
KOMOMHATOpHbIE (aKThl M (QOPMYJbI; OLEHHBATh BEPOSTHOCTH peabHBIX
COOBITHUH;  yMEHHE  ONepUpoBaTh  MOHATUSIMM:  ClOydyailHas  BEJIMYUHA,
pacrnpeesieHne BEpOSTHOCTH, MAaTEMaTHYeCKOe OXKUAAHWE, JUCIepcus |
CTaH/IapTHOE OTKJIOHEHHE CIy4yallHOW BENWYMHBI, (YHKIHUS pacrpeleleHus U
IUIOTHOCTH PAaBHOMEPHOI'O, IOKA3aTEJIbHOTO M HOPMAJIBHOIO PAaCHpENEICHUN;
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Koanl
pe3yabTaToB

Ilnanupyemblie pe3yabTaTbhl 0CBOCHUA Y4eOHOH IUCIUIIMHBI BKJIOYAIOT:

YMEHHUE HUCIOJIb30BaTh CBOMCTBA U3YUYEHHBIX PACIPEICICHUN Ul pEeLICHUs 3a1a4;
3HAaKOMCTBO C IOHATHUSAMHU:  3aKOH OOJBLIMX YHCEN, METOJbl BBHIOOPOYHBIX
UCCIIEIOBaHUM; yMEHHUE IPUBOAUTH IPUMEPBl MPOSBIEHUS 3aKoHA OOJIBIINX
YKCeNl B IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX

TPy 14

YMeHue CcBOOOJHO ONEpUpOBaTh TMOHATUAMH: TOYKA, MpsiMasi, ILJIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, IJIOCKHUW yTOJ, JBYIPAaHHBIA YTOJ, TpeXTrpaHHBIA
yroji, TepeceKaroluecs, MapajuleibHble M CKPEUIMBAIOIIHUECS  MpsMBbIE,
MapajuieIbHOCTh M TEPICHANKYJISIPHOCTh TMPSAMBIX U IIOCKOCTEH, Yroil MEXITy
MPSIMBIMHU, yTOJ MEXAYy MPSMONM U IUIOCKOCTBIO, YIoJl MEXIY IUIOCKOCTSMH;
YMEHHE HCIIOIb30BaTh IPU PEIICHUH 3aJad HW3Y4YeHHBbIE (AKTBI M TEOPEMBI
IUTAHUMETPUHM; YMEHHE OIEHUBATh pa3Mepbl OOBEKTOB B OKPYKAMOIIEM MHPE;
YMEHHE OIepUPOBATh IOHATUSIMH: MHOTOTPAaHHUK, CEUYEHHE MHOTOTIPaHHHKA,
MPAaBWIBHBI MHOTOTPAaHHUK, TMpH3Ma, NOHpamMuaa, (Gurypa W IMOBEPXHOCTH
BpalieHus, IWIWHIP, KOHYC, Imap, cdepa, pa3BepTKa IMOBEPXHOCTH, CEUCHUS
KOHyca U IIWJIMHIpA, NapajljiebHbIE OCH WJIM OCHOBAHMIO, CEYCHHE Iapa,
IJIOCKOCTh, Kacaromiasics cepsl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEYCHHE
MHOTOTPaHHUKA.M300pakaTh MHOTOTPAaHHUKH, (UTYPHI U TIOBEPXHOCTH BPAIICHUS,
WX CEYEHHUs, B TOM YHUCJIE C TOMOUIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE MPUMEHSITh
CBOWCTBA  TEOMETPUYECKUX  (QUTYpP,  CAMOCTOSTEIHHO  (OPMYJIUPOBATH
oTpeeNieHus] U3y4yaeMbIX (DUTYp, BBIABUTaTh TUIIOTE3bl O CBOWCTBAX M MpPU3HAKAX
reoMeTpuuecKux (puryp, 000CHOBBIBATH HIIM ONPOBEPraTh MX; YMEHUE MTPOBOIHTH
kinaccupukanuo (GUryp mo paziaMuHbIM IMPU3HAKAM, BBINOIHITH HEOOXOIMMBIE
JIOTIOJTHUTEJIbHBIC TIOCTPOCHHUSI

[Py 15

YMmeHue cBOOOJHO ONMEpUPOBATh MOHATUAMM: IUIOUIAb GUTYpPBI, 00BEM (PUTYPBHI,
BEJIMYMHA YIJIa, PAacCTOSHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
OPSMBIMM, PACCTOSHUE MEXAY IUIOCKOCTAMH, IUIomans c¢epbl, III0MAIb
MOBEPXHOCTH  THPAMHJIBI, TNPU3MBL, KOHycCa, IIMJIMHApa, oO00BeM Kyoa,
IPSIMOYTOJIBHOTO TMapaJljiesIenuIeaa, NMUpaMuabl, IPU3MBbI, LUIMHIpA, KOHYCA,
11apa; yMEHHE HaXOAUTh OTHOLIEHHE 00beMOB 0JJ0OOHBIX (PUTYp

IIpy 16

YMmeHue cBOOOIHO ONEpUpOBaTh MOHATHAMMU: IBUKEHUE, TapaJlIeNbHbIN epeHoc,
CUMMETpHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, IpeodpazoBaHue 01004,
no/00HbIe (PUTYPBI; YMEHUE pacllo3HaBaTh paBHbIE U MOJOOHBIE (UTYpHI, B TOM
qyuciae B NPUPOJE, HCKYCCTBE, ApPXUTEKType; YMEHHE  HCIIOJIb30BaTh
Ie€OMETPHUECKUE OTHOLIEHUS, HaXOJIUTh TIE€OMETPUYECKHE BEIMYUHBI (JUIMHA,
YTOII, TUIOIab, 00bEM) TPU PEUICHUH 33]a4 U3 IPYTUX y4eOHBIX MPEIMETOB U U3
peaJbHOU KU3HHU

IIpy 17

YMeHue cBOOOJHO ONEpPUPOBAaTH MOHATHUSMHU: TPSAMOYIOJbHAs  CHUCTEMaA
KOOPAMHAT, BEKTOP, KOOPIAUHATHI TOYKHU, KOOPAUHATHI BEKTOpa, CyMMa BEKTOPOB,
IIPOU3BEJICHNE BEKTOpA Ha YMCIO, PA3JIOKEHHE BEKTOpa MO 0a3ucy, CKasIpHOE
[IPOU3BEJICHNUE, BEKTOPHOE IIPOM3BEICHHUE, YIOJl MEXKIY BEKTOpaMHU; YMEHHE
HCIIOJIB30BaTh BEKTOPHBINA U KOOPAVNHATHBIA METOJ JJIsl PELIEHUS T€OMETPUIECKUX
3aja4d M 3a/1a4 JPYrux y4yeOHBIX MPEIMETOB; ONEepUpOBaTh MOHATHIMU: MaTpULA
2x2 n 3x3, onpeaeNnuTesns MaTPUILbl, FEOMETPUYECKHIN CMBICI ONPEAEIUTEIS

IIpy 18

YMeHue MoAenupoBaTh pealbHbIE CUTyallMM Ha A3bIKE MAaTEMAaTHKH; COCTAaBIIThH
BBIPDA)KCHHE, YPAaBHECHHE.HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHIO 3aJayH,
UCCIIeIOBaTh MOCTPOCHHBIE MOJENM C MCIIOJB30BAaHMEM armapara aireopsl,
MHTEPIPETUPOBATH MOJNYYECHHBIN pE3yJbTaT; CTPOUTh MAaT€MAaTHYECKUE MOJEIH C
IIOMOLIBI0 T'€OMETPUUYECKUX IOHATUN M BEIWYMH, PEIIaTh CBA3aHHBIE C HUM
MMPAaKTHUYECKHUE 3a7a4M; COCTABIIATh BEPOSATHOCTHYIO MOJENb U UHTEPIIPETUPOBATH
TIOJIYYEHHBII  pe3yJIbTarT; pelarh NPUKJIAJHBIE 3aJaud  CPEACTBAMH

11




Koanl

pe3yabTaTOB Ilnanupyemblie pe3yabTaTbhl 0CBOCHUA Y4eOHOH IUCIUIIMHBI BKJIOYAIOT:

MaTEeMaTHYECKOro aHaJlu3a,
(bu3MYECKOro Xapakrepa.

B TOM 4YHCIC COIHHMAJIBbHO-OKOHOMHUYCCKOIO H

YMeHue BbIOMpaTh TOAXOISAIIMA METOA IS PEIICHUs 3aJa4yd; MOHUMAHHE
3HAYUMOCTU MAT€MAaTUKHU B U3YyUYEHUH MPHUPOIHBIX U OOIIECTBEHHBIX MPOIECCOB U
SIBJICHUI; YMEHUE Pacro3HaBaTh MPOSBJICHUE 3aKOHOM MaTEeMaTUKH B MCKYCCTBE,
YMEHHUE MPUBOJIUTh IPUMEPHI MATEMATUUECKUX OTKPBITUI Poccuiickoil 1 MuUpoBOM

IIpy 19

MaTeMaTHYECKOU HAYKHU.

OcBoenue coxaepkanus yuyeOHouW nucumruiaabel OV/[. 11 Mamemamuxa

oOecrieunBaeT

JOCTHIKEHUE 00YYaIOIUMUCS OOIUX U TUCIUIUIMHAPHBIX PE3yJIbTATOB, KOTOPHIE B CBOKO OYEpE/lb
(GOpPMHPYIOT AJIEMEHTHI OOIIMX KOMIICTCHIIMH, M 3aKJIaJbIBACTCS OCHOBa JUIsl (pOpPMHUPOBaHUS
npodeccuonanpubix kKommereHiuid OI'OC CIIO mo crnenumansHoctu 21.02.01 PazpabGotka wu
SKCILTyaTaIusl HePTSIHBIX U Ta30BBIX MECTOPOXKICHUH.

OO01mue KOMeTEeHIINH

Ilnanupyembie pe3yJbTaThbl 00y4eHHUsI

Oo01mue

JucunnjanHapHbie

OK 01 Bri6upats criocoObt
pereHus 3a1a4q
podecCuOHATLHON
NeSTeIbHOCTH IPUMEHHUTEITHHO
K Pa3JINYHBIM KOHTCKCTaM

11P23, JTIP24, JIP 25, JIP 26,
VVIIJla.1, VYT a2, YVIIJI a3,
VVIIJT a4, VYT a.5, YYIII a.6
VVIIJI 6.1, YVIIJ 6.2, YVIIJ
6.6, YYIII 6.7, VYVIII 6.9,
VVIIJI 6.11, YVIIJI 6.12, VI
6.13, YVIIJ1 6.13, VYP]T a.5

[PG 1, TIPG 2, ITPE 3, [IPBS,
[1PB6, [TPB14

[PV 1, TIPY 2, TIPY 3, TIPY
s, TIPY 6, TIPY 7, TIPY 8,
[PV 9, TIPY 10, TPV 11,
[PV 13, TIPV4, TIPY 14,
[PV 15, IPY 16, TIPY17,
[PV 18, TIPY19

OK 02 Hcnonp30BaTh
COBPEMEHHBIEC CPEJICTBA
[MOMCKa, aHaJIn3a U
MHTEpIpeTayu HHGOpPMAIIHIH,
1 “HGOPMAITMOHHBIE
TEXHOJIOTUH JJ1 BBIIIOJIHEHUS
Banad npodeccuoHanbHON

eI TENLHOCTH

JIP 32, YVIII B.1, YVIII B.2,
YVIII 8.3, VVIIJ B4, VYVII]|
B.5

[1PG 4, TIPB 6, [IPE 7, [IPG
14,
[PV 7, TIPY 16

OK 03 [1nanupoBath u
pean30BbIBaTh COOCTBEHHOE
rpodeccuoHanbHOE U
ITMYHOCTHOE pa3BUTHE,
MPEIIPUHIMATEIbCKYIO
NesTeIbHOCTD B
npodeccuonanbHoil chepe,
MCTIOJIb30BaTh 3HAHUS 110
[paBOBOM U (PUHAHCOBOM
rPaMOTHOCTH B pa3IMYHbBIX
PKI3HEHHBIX CHTYaIUsX

TP 12, JIP 13. JIP 14, JIP 15
VYPI a.l, YYP/ a2, VYP] a3,
VYPIla.7. YYPJ16.3. YYP]I 6.4,
VYP/8.3. YYP/ 8.4, YYP]I B.5

PG 1, IIPB 4, [IPE 5, TIPG
6, TIPB 7, TIPE 8, TIPG 14

OK 04 D¢ dexTrBHO
B3aMMOJICHICTBOBATh U PadOTATh
B KOJIJIEKTHBE U KOMaH/IE

TP 33, VYK 6.1, YYKJ 6.3,
VYKL 6.6, VVKII 6.7
VYP/r.2, YYPIr.3, VVP/Ir.4

PG 1, TIPB 7, [IPG 8, TIPG
14, TIPY 6, TIPY 8
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OK 05 Ocy1iecTBasATh YCTHYIO
1 TUCBMEHHYI0 KOMMYHHKAITUIO
Ha TOCYJITAPCTBEHHOM SI3bIKE
Poccuiickoit denepainyu ¢
Y4E€TOM OCOOCHHOCTEN
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

TP 16, JIP 17, JIP 18,
VYK a.1, VYK .2, VYK a.5

PG 1, IIPB 6, [IPE 8, TIPG
14

OK 06 ITposiBisATE Ipaxk1aHCKO-
[MaTPUOTUYECKYIO MO3UIIHUIO,
IIEMOHCTPUPOBATH OCO3HAHHOE
IMOBEJICHNE Ha OCHOBE
TPaJULMOHHBIX POCCUHCKUX
ITyXOBHO-HPaBCTBEHHBIX
IIEHHOCTEH, B TOM YHCIIC C
y4eTOM FrapMOHU3ALUN
MEKHAITMOHAIBHBIX U
MEKPETUTMO3HBIX OTHOIICHUH,
[MPUMEHSATHh CTaHAAPTHI
QHTUKOPPYILIUOHHOTO
MOBEJICHUS

JTP 3, JIP 9
VYPJI 5.1, YYPII 5.2, VVP/I B.3,
VYP/ 5.4, VYP]I B.5

[1PG 1, TIPG 6, [TPE 7, [IPB
8, TIPB14, TIPY 8

OK 07 CopxelicTBOBaThH
COXPaHEHUIO OKpYKaroUei
Cpelibl, pecypcocOepekeHHIO,
[MPUMEHSTH 3HAHUS 00
M3MCHCHHUH KIINMAaTa,
[TPUHITATIBI OEPEKITHBOTO
[TPOU3BOJICTBA, 3PPEKTUBHO
IIECTBOBATh B YPE3BbIYANHBIX
CUTYaIUsIX

JTP 29, JIP 30, JIP 31

VYT 6.9, VYT 6.10, VYTIJI
6.11,

VYKJ16.5, YYP]I 6.1

PG 1, IIPB 4, [IPE 5, TIPG
6, TIPE 14

MK 2.5 Odpopmiats
TEXHOJIOTHYECKYIO U
TEXHUYIECKYIO JIOKYMEHTAIIHIO
[0 HKCIUTyaTaluu
He(dTera3onpoMbICIOBOTO
000pyAOBaHUs

UIP 16, JIP 18, JIP 23, JIP 34
YVII a.1, YVII a.5, YVII]] 6.4,
YVIIJ ©6.10, YVIIIb.11, YVP]|
B.3

[1PB2, TIPBS, T1PB 6 T1PB 10,
[PB12, TIPY 10, TIPY 14,
[Py 15, TIPY 16, TIPY 18,
[PV 19
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2. CTPYKTYPA U COAEP KAHUE YYEBHOU JUCHHUITVINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOH padoThI
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i Harpy3KH 1 IPOMEKYTOUHON aTTECTALMH 110 KypcaM U CeMeCTpaM
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2.2. TemaTu4yeCcKMid IJIAH U COAepP:KaAHUE Y4eOHOM JUCHUIIMHBI OV /I.11 Maremaruka

Koapl
HaumMeHoBaHHe pa3fesioB U TeM Copep:xanue y4eOHOro MaTepHayia H (P OPMbI OPraHU3ALNH eI TeJbLHOCTH 00yYAIOIIHXCS Ne ypoka ?{g:(fr 00pa3oBaTeIbHBIX
pe3yJ1bTaTOB
1 2 3 4 5
1 kype 1 cemectp 2026-20267y4. 1. (92 1) 92
Pazgen 1. Iloemopenue Kypca mamemamuKku 0CHOGHOU WIKOJIbl 20
Tema 1.1. Ilenp u 3amada ConepxaHue yaeOHOro MaTepuaia OK-01: ITPB 3, TIPK6,
MaTEMaTHKU [IPU OCBOEHUU Henp u 3a1aun MaTeMaTHKH MIPH ocBoeHnH crienranbHocTd 21.02.01 Pa3paboTka 1 3KCIUTyaTarms [1PB12, TIPY 2, IIPY 5,
crenuanbHOCTH. MHOXKECTBA U HE(TIHBIX ¥ Fa30BBIX MeCTOPOKAeHUI. ba3oBbie 3HAHNS W yMEHHS IO MaTEMAaTHKE B 11PY17, JIP 23, JIP 24,
JIOTHUKA po¢eCCHOHANTBHON U C TTOBCETHEBHOM NesTEIPHOCTH. MHOKECTBO, OTIEpAIlN HaJl MHOYKECTBAMH, 1 2 VVIII a.2, YVIII a.3,
Jnuarpammel Dilnepa-Benna. Mcnonb30BaHuE TEOPETUKO-MHOKECTBEHHOTO anmapara Jjisi ONUCaHUs YVIIA a.5, VVIIO
peabHBIX MPOIIECCOB U SBICHUH B MPO(PECCHOHATBHON NeATeIBHOCTH, IPH PEIICHUH 3a1ad 13 6.11, YYII 6.13
JIPYTUX JUCIMILINH. OK-02: TTIPY 7,
Tema 1.2 Uncna U BBIYUCIIEHUS CoiepsxaHue y4e0HOro MaTtepHana I1IPVY16, JIP 32, VVII[
Harypanpsaple u niensie uncna. [Ipu3Haky JeTMMOCTH HEeNbIX Yrcell. PannoHanbHbEIe YrCIa. B.1, YVYII/B.4
OOLIKHOBEHHBIE U JIECATHYHBIE POOH, IPOLEHTHI, OECKOHEUHBIE EPHOIMUECKUE APOOH. OK-03: IIPB 3, JIP 12,
ApudMeTHUECKHE OTIEPALUH C PALMOHATBLHBIMY YHCIIAMH, PEOOPA30BAHMUS YUCIIOBBIX BHIPAKEHHIA. 2 2 JIP 14, YYPI a7,
JleiicTBUTENbHBIC YKCa. PallnoHabHBIC M UPPAIIMOHATBHBIC YHCa. Apr(pMETHUCCKUE ONICPAIHH C YYPA 6.3, YYPI 6.4
JeHCTBUTENEHBIMY yucTaMy. [IpubikeHHbIe BRIYUCICHUS, TPABUIIa OKPYTICHUS, IPUKUIKA U OK-04: ITIPY 6, YYK]]
OILIEHKA Pe3y/IbTaTa BHIYHCIICHHIL. 6.1, VYK 6.7, YYPI
Tema 1.3 ToxzaectBa u CopepxaHnue yueOHOro Marepuaa r.2
TOXJIECTBEHHBIE NpeoOpa3zoBanus. | TOXKIECTBO U TOXKICCTBEHHBIE MPpeoOpa3oBaHus. Y paBHEHHE, KOPEHb ypaBHeHUsI. HepaBeHCTRO, OK-05: IIPB 9, JIP 16,
VYpaBHeHUs, HEPABEHCTBA M UX pelnieHre HepaBeHCcTBa. MeTo 1 HHTepBaIOB. Penienne 1enbix u ApoOHO-palnOHALHBIX YpaBHEHUH 3 2 VYK a. 1, YYKI a.5
CUCTEMBI Y HEPaBEHCTB. OK-06:11Pb 14, JIP 3,
[IprmMeHeHre ypaBHEHUH 1 HEPABEHCTB K PEHICHUIO MAaTEMATHYSCKUX 33134 H 3a7a4 U3 Pa3IIMIHBIX JIP9, YYP/B.3
o0xacTeil HAyKH U peabHOMN JKHU3HU. OK-07: ITPb 12, JIP 30,
CHCTEMBI H COBOKYITHOCTH PAIlIOHANFHBIX YpaBHEHUN U HepaBeHCTB. CHCTEMBI IMHEHHBIX 4 ) YVIIZA 6.9, YYIIA
ypaBHEHHI. Pemenne npukiTaHpIX 3aad ¢ MOMOIIBIO CHCTEMBI JINHEHHBIX YpaBHEHUH 0.10, YYKI1 6.5
I13 Ne 1. Pemenne MaTeMaTHIeCKNX 33144 M 337129 U3 PA3INYHBIX 001acTe HAyKN U peasbHOM 5 2 g;f 22 3'5: HJlI)P;‘é’ TP 18,
>KM3HU. Pellienne npukIaJHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JMHEWHBIX YPaBHEHUH. ’ ’
YVIIJ a.l, YVIIA
Tema 1.4 [IpoueHTtHbIE IIpodeccuonanbHO OpMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHMe MPUKIATHOTO MOLYJIsI) a5, YVIUL 6.4, YVIII
BBIYUCIIEHNS B MPO(ECCHOHATBHBIX IpumMenenne apoOeit U NPOUEHTOB s PEIEHUS NPUKIAHBIX 33124 M3 Pa3IMYHbIX 0Tpacieit G. 1’(), VVII I[ﬁ-l’l.
sajaqax 3HAHUH U peanbHOH Ku3HH. [IpnbImkeHHbIe BEIYUCICHUS, TPAaBUiIa OKPYTICHHUS, IPUKHUIKA 1 VVYP/I 8.3, I[1P6 2,I1P6
OIICHKA pe3yJIbTaTa BIUMCIICHHA. Pa3HbIe CIOCOOBI BRIYHCIECHUS TPOIIEHTOB. [IpoTieHTHEBIE 6 2 3, IIP6 6, TIP6 12, [Py
BBIYUCIICHHS B IPO(ECCHOHANBHBIX 3anadax. [[puMeHeHne ypaBHEHHH 1 HEPABEHCTB K PEIICHUIO 14, ITPy 18
MaTeMaTHYECKUX 3a7ad M 3a7a4d U3 pa3IMIHbIX 00IacTe HAyKH U peaTbHON JKU3HU.
I13 Ne 2. [IporeHTHBIC BRIYHCICHHS. [IpaBHIIO 30JI0TOTO CeYCHHUS B HE(PTSIHOM MPOMBIIIIICHHOCTH
Tema 1.5 [locnenoBaTenbHOCTU U ConiepkaHne yueOHOro Marepuaa 7 2
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HPOrPecCHu

[NocnenoBarensHOCTH, CIOCOOBI 3aJaHU MOCIEAOBaTENbHOCTEH. MOHOTOHHBIE
MOCJIEIOBATENILHOCTU. AprudMeTHyecKas 1 TeoMeTpryecKas Iporpeccuu. beckoneuno yObIBaromas
reomeTpudeckas nporpeccus. Cymma 6ecCKOHEUHO yOBIBAIOIIEH TeOMeTPUIECKOM IPOTPECCHH.
@dopmyna CIOXKHBIX MPOLEHTOB. VCIonp30BaHKe MPOTPECCHH IS PEIICHUS PealbHBIX 3a1ad
NPHKIIATHOTO XapaKTepa

Tema 1.6 ®yHKINHT U TPaPUKU

ConepxaHue yaeOHOro MaTepuaia

OyHKIs, cnocoOsI 3amanns GyHkuni, ['paduk Gyrakaun. Bzanmuo obpatasie pynkun. O61acTs

OTIpeNeNIeHUs] 1 MHOXKeCTBO 3HaueHn GpyHkuuii. Hymn gynkmwm. [IpoMexyTki 3HAKOITOCTOSHCTBA. 8 2
YeTHbIE 1 HEUECTHBIC (DYHKINH.
IIpodeccuonaibHO OPHEHTHPOBAHHOE CO/lep:KaHMe (CoAepKaHue NPUKJIATHOIO MOAYJIsI)
I13 Ne 3. Buzpl u cBoiicTBa (h)yHKIHMI, OIHMCHIBAIOIIUX (OPMBI U 00BEMBI 000PYy10BaHHS B HEPTIHON 9 2
POMBIIUICHHOCTH
Tewma 1.7 BxoaHo# KOHTPOIb Cosiepkannie yueOHOro MaTepuaa
Beruncienue 1 npeoOpa3oBanus. Y paBHeHus v HepaBeHcTBa. [Iporpeccun. @yHKIMU U TpaduKH. 10 2
Kontponbnas pabora Ne 1 «BxoaHOoH KOHTPOJIBY.
Paznen 2. Cmenenu u koprnu. Cmenennas, noKazamenvuasn u aozapupmuueckas Gynkyus 44
Tema 2.1 Apudmernueckuii CosiepkaHuie yueOHOro MaTepuaia OK-01: TIPB2, TIP3,
KOPEHb N-OH CTEIIEHU Apudmernueckuil KOpeHb HaTypalbHOM cTeneHu. JlelicTBus ¢ apupMEeTHUECKUMHU KOPHSIMH N-0i 11 2 I1PB4, I1PES, I1IPVY6,
CTETCHU [IPY7, IIPV8, JIP23,
Tema 2.2 Crenenu. CTanaapTHas CosiepkaHue yueOHOro MaTepuana YVIia.l, YYIIJ
(dopma 3anucu AeHCTBUTEIBHOTO Crenenb ¢ nenbiM nokaszareneM. CtanaapTHas (GopMa 3anucH AeHCTBUTEIBHOTO YUCTIa. 0.11,
qucia Hcnonp30BaHue HOIX0AAIIeH (OpMBl 3aIMCH AEHCTBUTENBHBIX YHCEN IS PELICHHS MPAKTUYECKUX 12 2 OK-2: I1Pb4, I1PB14,
3a7a4 U MpezcTaBleHNs JaHHBIX. CTeleHb ¢ palMoHaIbHBIM IoKa3areneM. CBOWCTBA CTENEHN. JIP32, YVII/l B.1,
TpeobpasoBaHue BBIPAKEHHUI, COIEPHKANIMX CTENEHU C PAMOHATBHBIM TIOKA3aTENEM. OK-3: [1Pb1, [1PB14,
Tema 2.3 CreneHHas GyHKIUS Conepxanne yueOHOro MaTepHaa JIP13, YYP/l a.l
CreneHHas QyHKIUIH ¢ HATypallbHBIM U LEJBIM MToKa3areneM. Ee cBoiicTBa u rpaduk. CBOHCTBa U 13 2 OK-4: 11Pb14, ITPY6,
rpaduK KOpHsI N-0H CTENeHH IIPY8, YYKJI 6.6
Tewma 2.4 UppanroHaabHbIE CopepxaHnue yueOHOro Marepuaa 14 5 OK-5 JIP17
ypaBHEHHS U HEPABEHCTBA Pelienne uppanMoHaIbHBIX YPaBHEHUI U HEPABEHCTB OK-6: YVP][ 8.3
WppanuoHaibHble ypaBHEHUS 15 2 OK-7: IIPB4, IIPB5
113 Ne 4. UpparrioHaJbHbIe HEPABEHCTBA 16 2 1K 2.5: JIP23, IIPES,
Tema 2.5 INoka3zarenbHas ¢pynknus, | Coaepxkanue yueOHOro Marepuaa PY10, IIPY15,
€€ CBOMCTBa IToka3zaTtenpHas (GyHKIHA, €€ CBOMCTBA U IpaduK 17 2 MPy18
Tewma 2.6 ITokazarenbHbIe Conepxanue yaeOHOro Marepuaa 18 5
YpaBHEHHS U HEPABEHCTBA [Toka3aTenbHbIe YPaBHEHHUS] M HEPABEHCTBA
I13 Ne 5. TTokazarenpHbIE YpaBHEHHS 19 2
113 Ne 6. [TokazarenpHbIE HEPABEHCTBA 20 2
Tema 2.7 Jlorapudm uucna. Conepxanue yueOHOro Marepuaia
JlecaATUUHBINA U HaTypalbHBIN Jlorapugm uucia 21 2
JorapugMet JlecsTHUHBIN M HATypaJIbHBIH JIOTapUMBI 22 2
Tema 2.8 CBoiicTBa jg0orapumoB ConiepkaHne yueOHOro Marepuaa 23 2
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[IpeoOpazoBanye BhIpaKEHHH, COAEPIKAIIUX JIOTaPH MBI

PopMmyia nepexojia K HOBOMY OCHOBaHHIO 24 2
Tema 2.9 Jlorapudmuyeckast Cosiepkannie yueOHOro MaTepuaa
(dyHKIMSA, ee CBOMCTBa Jlorapudpmudeckas QyHKuus, ee CBOHCTBA U TpaduK 25 2
Tema 2.10 Jlorapupmmdaeckue ConepxaHue yaeOHOro MaTepraia 26 2
YpaBHEHHS U HEPAaBCHCTBA Jlorapudmudeckre ypaBHEHUS
Jlorapugmuyeckue HepaBeHCTBA 27 2
13 Ne 7. JlorapupmMudeckue ypaBHEHHs U HEpaBEHCTBA 28 2
Tema 2.11 Jlorapudmsl B npupone | IpodeccnonaabHO OpHEHTHPOBAHHOE coep:kaHue (coep:KaHne MPUKJIATHOT0 MOIYJIs)
Y TEXHHUKE [Ipumenenue norapupma. Mcropus pazButus MateMaTHky. Jlorapudmudeckas criupals B IpUpoOJE.
Ee maremarnueckue cBoiicTBa. VMcnonb3oBanue rpagukoB QyHKIUI 171 HCCIIEIOBAaHUS IIPOLIECCOB U 29 5
3aBUCHMOCTEH, KOTOPBIE BOHUKAIOT MPH PEIICHUH 3a/ad U3 Pa3NyHbIX 00JIacTel HAyKH U
peanbHOM KU3HU
I13 Ne8. Jlorapudmudeckas ciupaiib B HEOTSHOH NMPOMBIIICHHOCTH
Tewma 2.12 [IpuMeHeHue CBOMCTB ConepxaHue yaeOHOro MaTepualia 30 2
cTeneHel, KOpHEH 1 norapudMoB K | PelreHne CTEMEHHBIX, MOKA3aTENBHBIX U JOTapH(OMUIECKHX YPaBHEHHUM M HEPABCHCTB
pELICHHIO 3313 KoncyabTanms 31 2
KonTpoasHas padora Ne 2. «kKopHH, CTEIIeHH, JIOTapU(MBbD» 32 2
Paznea 3. IIpsamvle u niockocmu 8 npocmpancmaee 24
Tema 3.1 [ToBTOpeHue ConepxaHue yaeOHOro MaTepualia OK-01: ITIPB1, ITPVY 14,
IUTAHUMETPHH. OcHoBHBIE (PUTYDBI, PAKTHI 1 TEOPEMBI INTAHUMETPHH 33 2 MPV18, YVII[J a.3,
Tewma 3.2 OcHOBHBIE IOHATHSA Conepxanne yaeOHOro MaTepraia YYIIL 6.1, JIP25
CTEpPEOMETPUH OCHOBHBIE TIOHATHS CTepeoMeTpun. Touka, mpsMasi, IIOCKOCTh, TPOCTPaHCTBO. [loHATHE 00 34 2 OK-02: IPB7, [IPY16
AKCHOMAaTHYECKOM ITOCTPOSHHHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIEJCTBUS M3 HUX OK-03: VYPJ16.3,
Tema 3.3 [IpsiMble U INIOCKOCTH B Conepxanne yueOHOro MaTepraia YVP/l 5.4
MPOCTPaHCTBE BsanMHOe pacroyioKeHne IPSMBIX B IPOCTPAHCTBE: TIePECEKAIONINECs, TapauIeIbHEIC U 35 2 OK-04: YYK]6.1,
CKpEIIMBAIONINECS NPSIMbIE nyIF r.2
Tema 3.4 [NapannensHOCTb Conepxanne yueOHOro MaTepraia 851_31 I;HI)BI’ JIP18,
HPSIMBIX, TPSIMON M TUNIOCKOCTH [MapanmenbHOCTE MPSMBIX U TUIOCKOCTEW B IIPOCTPAHCTBE: MapaJUIeIbHBIC TIPSMBIC B IIPOCTPAHCTBE, 36 2 OK-6: ﬁPBl 4. 7IP3
MapauIeJIbHOCTD TPEX MPSIMBIX, ApaJuIeIbHOCTD MPSIMOH U TNIOCKOCTH. YTIIBI C COHANIPABICHHBIMU Vyp I[ " ’ ’
CTOPOHAMH, YTOJI MEX/Y IPSIMBIMU B POCTPAHCTBE OK-07: JIP31, VYIIL
Tewma 3.5 [TapannensHOCTD CopepxaHnue yueOHOro Marepuaa 37 2 6.11 ’
IJIOCKOCTEM [TapanenbHOCTh INIOCKOCTEN: NapaJuIeIbHbIE INIOCKOCTH, CBOMCTBA MAapaJlIesIbHbIX MIJIOCKOCTEM K 2.5: [IPY 14. JIP34
I13 Ne 9 TIpocreiiniue MpoCTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPAdpP, KyO, MapaIeenuIe I, ’
MIOCTPOCHNE CEUCHUN 38 2
Tema 3.6 [lepreHANKYIIPHOCTD Coneprxanue yueOHOro MaTepraia
HPSMBIX U TUIOCKOCTEH [epneHAUKYISPHOCT TPSIMOM U IUIOCKOCTH: MEPIICHUKYJISIPHBIC TPSIMbIE B TPOCTPAHCTBE, 5 39 2
IpsSMBbIE apaljiebHbIC U MePICHANKYISIPHBIE TUIOCKOCTH, MPU3HAK NEPHIEHIUKYIIPHOCTH IPSMON
1 IJIOCKOCTHU
Tema 3.7 Yrasl mexxay npsmeiMu 1 | ConepikaHue yueOHOTO MaTeprana 40 5

IJIOCKOCTAMHU

VYIuIbl B IPOCTPAHCTBE: YIOJ MEXY PSIMON U INIOCKOCTbIO, IBYTPAaHHBIN YroJl, IMHENHBIA yToJl
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JIBYT'PaHHOTO yTJia

Tema 3.8 Ilepnenaukynsp u
HaKJIOHHBIE

Coniepkanne y4eOHOrO Marepuana

Hepneﬂankynﬂp 1 HAKJIOHHBIC: paCCTOAHUE OT TOYKHU 0 IJIOCKOCTH, IPOCKIINA (bl/Il"ypI)I Ha

41 2
TUIOCKOCTh
Pewienue 3a1au Ha BEIYNCIICHNUE PACCTOSHUIN OT TOUKH JI0 TUIOCKOCTH. PelieHne mpakTHKo- 42 5
OPHEHTHPOBAHHBIX 33124
Tema 3.9 [leprieHANKYIIPHOCTD Copeprxanne yueOHOTo MaTepraia
IUIOCKOCTEMN IlepneHAUKYIAPHOCTD MIIOCKOCTEN: IPU3HAK NEPIEHIUKYIAPHOCTH ABYX IUIOCKOocTel. Teopema o 43 2
TpeX NEpICHINKYIAPAX.
IIpodeccuonanbHO OPHMEHTHPOBAHHOE COJlep:kaHMe (Colep:KaHMe NPUKIAJHOIO MOLYJIsI) m 2
13 Ne 10 IpocTpaHcTBeHHBIE (OPMBI B HEPTSIHON MPOMBIILICHHOCTH
KoncynbTanus 45 2
JuddepennnpoBanHblii 3aueT 46 2
HUTOI'O 3A | CEMECTP 72
1 kypc 2 cemectp 2026-27 yu. I'ox (1064)
Paznen 4. KoopauHaThl M BEKTOPHI B IPOCTPAHCTBE 14
Tewma 4.1 BexTops B Cosiepkanrie yueOHOro MaTepuaa OK -01: ITPB 13, TIPY
IIPOCTPAHCTBE. BekTop Ha mnockocTH U B mpocTpaHcTBe. CIoXKeHHe U BEIUNTaHHE BEKTOPOB. Y MHOKEHHE BEKTOpa 47 2 17, YVIIJ a.6, YYIIJ
Ha 4ncio. Pa3noxeHue BeKTOpa o TpeM HEeKOMIUIaHapHBIM BekTopaM. [IpaBuiio napauienenunesa. 6.7
Tema 4.2 JleiicTBUS ¢ BEKTOpaMH Conepxkanue y4eOHOro Marepuana 48 » OK-02: JIP 32, YVIIJ
Pemenue 3a/1a4, CBA3aHHBIX C IPHMEHEHHEM TPaBUII JSHCTBHI C BEKTOpaMHU B.5
Tema 4.3 KoopnuHatsl B Coneprxanre yueOHOTo MaTepHaa; OK-03: I1PB 14, JIP
MPOCTPaHCTBE. [IpsamoyronbHas cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopauuaTel Bekropa. [Ipocreiimme 3aiaun B 49 2 13, YYP/la.2
KOOpJMHATaX. YToJ Mexy BeKTopamu. CKaJsipHOE IPOM3BEICHUE BEKTOPOB. OK 6: HPB 1
Tema 4.4 [IpocTeiimue 3a1a4u B Coneprxanre yueOHOTO MaTepHaa; 50 ) 8;(1-_[0171 .631131’1_[)1 6.10,
KOOpJHMHATaX Bprluncnenue yriioB Mexxay IMpSIMBIMH U INIOCKOCTSIMH. O
KooparHaTHO-BEKTOPHBIH METO/ IPH PELISHNH T€OMETPHUYECKHX 3313 51 2 K 2.5: TIPY19
Tema 4.5 Onpenenenue IIpodeccuonaibHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHMe NPUKJIATHOI0 MOLYJIsI)
MecTononoxeHus Touek ctpoenust | I3 Ne 11 KoopauHaTHas m1ockoCTh. BeuuciieHne paccToOSHUH 1 IUIOMAAeH Ha KOOPAUHATHON 52 2
miockocTH. KomdecTBeHHbIE pacueThl
Tema 4.6 Pemenue 3ana4 Ha Conepxanue yueOHOTO MaTepHuaa;
KOOPJIHHATHI M BEKTOPBI I13 Ne 12 KoopanHAaTHO-BEKTOPHBIN METOJ IIPU PEIIEHHH TeOMEeTPHUECKUX 3aaa4. Pemenne 3amaq,
CBSI3aHHBIX C IPUMEHEHHEM NPABUII U JEUCTBUI ¢ BEKTOPaMH. 3a/audl INIAHUMETPHU U 53 2
CTEPEOMETPHUH, METOJbI UX PELICHHSL.
Paznea S. OcHoBbI TpUroHomerpuu. Tpuronomerpuueckue GyHKIHU 40 OK-01:.ITPE 3, TIPB 5,
Tema 5.1 OcHoBBI TpuroHometpuu | ConepkaHue y4eOHOTO MaTeprana [PV 6, IIPY &, TIPY
Panuannas Mepa yria. TpMroHOMETpHUECcKas OKPYKHOCTb, ONPE/IEIeHHe TPMTOHOMETPHYECKUX 18, TIPY 19, JIP 25,
(hyHKIHH 9ncioBoro apryMmenTa. [1oBOpoOT ToUkM BOKpYT Hadana KoopauHat. CHHYC, KOCHHYC U 54 2 YVIIg a.l, YYIII a3
TAHTEHC YUCIIOBOIO apryMeHTa. 3HAKH CHUHYCa, KOCHHYCA, TAHI€HCA U KOTAHTEHCA 110 YETBEPTSM. OK-02: IIPG 14, IIPY
3aBHCHMOCTD MKy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM OJIHOTO U TOTO XK€ yria 7,JIP 32, YVYII B.5
I13 Ne 13. TpuroHoMeTpUYECKasi OKPYXKHOCTb. ONpejieNnieHne TPUTOHOMETPHYECKHX (yHKIHH 55 2 OK-03: IIPb 5, JIP 13,

19




YKCJIOBOTO apryMeHTa

Tema 5.2 OcHOBHBIE

Cozepxanue yueGHOrO MaTepuana:

JIP 14, YYP][ a.3
OK-04: TIPY 8, YYKJI
6.6, YYPII 1.3

OK-05: JIP 17, JIP 18,
VYK a.5

OK-06: TIPE 14, JIP 3,
JIP9, VYP/ B.2,
OK-07: TIPB 4, VVIIJ
6.9, VVIIJ 6. 11

MK 2.5: YYIIJ1 6.10

TPUTOHOMETPUYECKHE TOXKIECTBA OcHOBHBIE TpUTOHOMeTpHUeckue popmyiisl. [IpeoOpazoBaHne TPUTOHOMETPHYECKUX BBIPAKEHHUH. 56 2
TpuroHomerpuyeckue TOXKIECTBA.
Tema 5.3 ®opmynsl npuBeeHUs Conepxkanue yueOHOro Marepuaia 57 5
CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC YIJIOB 0. U - o.. DOpMYyJIbI IPUBEACHUS
Tema 5.4 dopmyibl cloXKeHUs Conepxkanue yueOHOro Marepuaia
Tpuronomerpuyeckue QyHKIUM CYMMBI M pa3HOCTHU JBYX yriioB. CyMMa M pa3HOCTb CHHYCOB.
CyMMa 1 pa3HOCTh KOCHHYCOB 58 2
Tema 5.5 @opmyJibl IBOMHOTO U Cosiepkanrie yueOHOro MaTepuaa
MOJIOBUHHOTO apryMeHTa CuHyC 1 KOCHHYC JIBOMHOTO yria. @opmyiisl osoBUHHOTO yriia. [Ipeodpa3oBaHust CyMMBI 59 2
TPUTOHOMETPUUECKUX (DYHKLHUI B IPOU3BENICHHUE U TIPOU3BEICHHS B CyMMYy. BripaxkeHue
TPUTOHOMETPUUECKHX (DYHKLMH Yepe3 TAHI'€HC MOJOBHHHOIO apryMeHTa.
13 Ne 14. TIpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKHX BBIPAKEHUI 60 2
Tema 5.6 [lepuogudeckue Conepkanue yueOHOro MaTepuaa; 61 5
¢ynkipn. TpUroHOMETpHUYECKHE Oyukuuu. [eproanueckue GyHKimu. TpuronoMeTpryeckne pyHKIMHU, UX CBOMCTBA U rpadUKH
Gynxmm Dyukimu Y=SinX, y=cosx. Cpoiictea. ['paduk. [IpeobpazoBanue rpaduka HyHKIHH 62 2
Oyukuus y=tgx, y=ctgx. CoiictBa. ['paduk. [IpeobpazoBanue rpaduka pyHKIMU 63 2
Tema 5.7 [IpeobpazoBanue CosiepkaHrie yueOHOro MaTepuaia
rpaIKOB TPUTOHOMETPUIECKUX [13Ne 15. Cxarue u pacTspkeHne rpaKoB TpUroHomerpudeckux (ynknuii. [IpeodbpasoBanne 64 2
GyHKIHIA rpaMKOB TPUTOHOMETPHUUECKHUX (DYHKIIMH
Tema 5.8 Onucanue IIpodeccuonaibHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHMe MPUKJIATHOI0 MOLYJIsI)
IIPOU3BOJCTBEHHBIX IIPOLIECCOB C I13 Nel6. Vicrionp30BaHKEe CBOMCTB TPUTOHOMETPHUUECKUX (DyHKIMI B Ipo(hecCnoHaIbHbIX 3a/1a9aX. 65 2
MOMOIIBIO TPAUKOB (HYHKIMH Hcnonp3oBanue rpadukoB (GYHKIMNA I UCCIEAOBAHMS MIPOIECCOB M 3aBUCHMOCTEH, KOTOpPBIE
BO3HUKAIOT NIPU PENICHUH 33134 U3 IPYTUX YIEOHBIX JUCHHIUIMH U PealbHOM XKU3HU
Tema 5.9 O6paTHEIC Conepxanne yueOHOro MaTepHaa
TPUTOHOMETpHUeCKHe (GPyHKINU O6parHble GyHKIMHA. APKCHHYC, ApDKKOCHHYC, apKTaHT€HC YUCIO0BOrO aprymeHnTta. OOpaTHbIe 66 2
TpuroHoMmerpuueckue pyHkumu. Mx cBoiicTBa u rpaduku.
Tema 5.10 Tpuronomerpudeckue Conepxanne yueOHOro MaTepraia 67 2
YpaBHEHUS YpaBHeHHe cos X = a. YpaBHEHHe sin X = a. YpaBHeHHe tg X = a, ctg X = a.
Pemenne TpUroHOMETPUYECKUX YPaBHEHNH OCHOBHBIX THIIOB: MIPOCTEHIINE TPUTOHOMETPUIECKHUE 68 2
ypaBHEHHs], CBOJISIIIMECS K KBa/IPATHBIM, pelllaeMble pa3JIoKeHHEM Ha MHOXKUTEJIH, OJTHOPOIHBIE.
CucteMbl TPUTOHOMETPUYECKUX ypaBHeHUH. OTOOp KOpHEH TPUTOHOMETPUUECKUX yPaBHEHUH C 69 2
MOMOIIBI0 TPUTOHOMETPUUECKOH OKPYKHOCTH.
I13Ne 17. Penienre TPUTOHOMETPUIECKUX YPABHEHHN 70 2
Tewma 5.11 Tpuronomerpudeckue Conepxanue yueOHOro Marepuaa
HEPaBEHCTBA IIpocrelimye TPUroHOMETPUUECKUE HEPABEHCTBA. Peliente mpocTelIux TpPUroHOMETPUIECKUX 71 2
HEpaBEHCTB, B TOM YHCJIE C HCIIOIb30BaHHEM CBOWCTB (DYHKIUH.
Tema 5.12 Pemenue 3agau Kouncynabranumu 72 2
TPHUTOHOMETPHH KontponsHaas padora Ne 3. «OCHOBBI TPUTOHOMETPHID 73 2
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Pasnen 6.

IIpousBonHasi pyHKIMH, ee IPUMEHEHHUE

36

Tema 6.1 MOHOTOHHOCTB ()YHKIIHH.

Cosiepkanue yueOHOro MaTepuaa

OkcTpemyMmbl QyHKIUH. TOYKH [TpomexyTkr MOHOTOHHOCTH (DyHKIUH. MakCUMyMbl U MUHUMYMBI yHKIMU. Hanbospiiee u 74 2
9KCTPEMyMa. HavMeHblIIee 3HaueHHe (PYHKIMU Ha IPOMEKYTKE.
Tema 6.2 [Tonsitue o Cosiepkanne yueOHOro MaTepuaa
HETIPEPHIBHOCTH (DyHKINHU [NonsiTue HenpepriBHON QyHKuMU. CBOWCTBA HENpepbIBHOW (QyHKIMHU. CBSA3b MEXKITY
HETIPEPHIBHOCTHIO U AN HEepeHIINPYEMOCThIO (DYHKIMU B TOUKe. ToUKM pa3peiBa. ACHMITOTEI 75 2
rpadukoB pynkmiA. CBoiicTBa GYHKINI HEMPEPHIBHBIX HA OTpe3Ke. MeTox HHTepBajoB Ui
pelIeHust HepaBeHCTB. [IprMeHeHNe CBONCTB HENPEPBIBHBIX (DYHKIIUH AJISI pELICHHS 3aa4.
ANTOpuTM pelIeHus HepaBeHCTB METOJIOM HHTEPBAIOB
T13Ne 18. MeTo MIHTEPBAJIOB 76 2
Tema 6.3 [IpousBonHas QpyHKIIH ConepxaHue yaeOHOro MaTepualia 77 2
[IpousBoaHast ¢pyHKIMH. [Ipon3BOAHBIE 37IEMEHTapHBIX (DYHKIMH
DopMyIbl HaXOXKIEHNS TIPOU3BOJHON CyMMBI, IPON3BEIeHHS U YacTHOTo. OnpeneneHue CiIoKHOH 78 2
¢ynkimn. [IponsBoaHas TpuroHomMerpudeckux GyHknuid. IIpon3BoaHas cioXHOH (yHKIHU
I13 Ne 19. ITpaBwuia guddepeHITnpoBaHus 79 2
Tema 6.4 I'eomerpraeckmii cmpicn | ConepikaHue yaeOHOTO MaTepraia
[POU3BOJIHOM I'eomeTpuueckuii CMBICI IPON3BOTHOM — yTII0BOI K03 (huMeHT kacaTtenbHOH K TpaduKy GyHKINH 80 2
B TOYKE.
YpaBHeHue KacaTesibHO# K rpaduky GyHKIMH 81 2
Tema 6.5 @usnueckuil cMbICT IIpakTHKO OPHEHTHPOBAHHOE coiep:KaHUe (ColepKkaHNe MPUKJIAJIHOI0 MOAYJIs)
[IPOU3BOJHOM B I13 Ne 20. ®uznyeckuii (MEXaHUIECKHU) CMBICT IPOU3BOAHON. IIpuMeHeHne MpOu3BOAHON IS 82 2
pOQEeCcCHOHAIBHBIX 33/1a4ax OIIpeIeTICHUsI CKOPOCTH TIpoliecca, 331aHHOr0 (hOPMYJION M TPadUKOM.
Tema 6.6 [Ipumenenue Copepxanue yueOHOro Marepuaia
MIPOM3BOTHOMN K MCCIEIOBAHUIO Bospacranue 1 yobiBaHne QyHKINHU, COOTBETCTBHE BO3PACTAHUS U YObIBaHUs (DYHKIUH 3HAKY 83 2
(yHKIMM HA MOHOTOHHOCTb U IPOU3BOJHOM.
9KCTPEMYMBI. [TpuMeHeHue MPOU3BOAHON K MCCIIeIOBaHHIO (DYHKIIMH HA MOHOTOHHOCTb M 9KCTPEMYMBbI 84 2
13 Ne 21 HccaenoBanve QyHKIMK HA MOHOTOHHOCTh U 9KCTPEMYMBEI 85 2
Tema 6.7 UccnenoBanue pyukumii | Comepkanue yueOHOTO MaTepuaia 86 5
U TIOCTPOEHHE IpaKOB Anroput™m uccnenoBaaus GyHKIHH U OCTPOSHUS ee rpaduka ¢ MOMOIIBI0 IPOU3BOIHOM.
ITocTpoenne rpaduKOB MHOTOYJICHOB C HCIIOJIb30BaHUEM allllapaTa MaTeMaTHYECKOTO aHAIN3a. 87 5
VicTopus pa3BUTHS MaTEMAaTHIECKOTO aHAIN3A
13 Ne 22. Tloctpoenue rpaukoB QyHKIHUHA 88 2
Tema 6.8 HanGomnbiiee u Conepxanue yueOHOro Marepuaa
HaMMEHBIIIee 3HAUCHHS (OyHKIH Haxoxnerrne HanOoIbIIero ¥ HaNMEHBIIEro 3HaueHMsI QYHKIMH Ha oTpe3ke. [IpuMenenue 89 5
Ha OTpe3Ke MIPOM3BOTHON TSI HAXOXKACHHUS HAMIIYUIIETro peIIeH s B MPUKIIAIHBIX 3a/1a4ax, IS ONpeeIeHHS
CKOPOCTH TIpoliecca, 3aIaHHOro (opMyJION WK TpaduKoM
Tema 6.9 Haxoxnenue IIpakTHKO- OPHEHTHPOBAHHOE CO/ICPKAHNE (CoAepKaHNe MPHUKJIATHOT0 MOLYJIA)
OIITUMAJIbHOT'O PE3YJIbTAaTa C I13 Ne 23. TlpuknagHble 3a1a4y, B TOM YHCIE€ COLMAIBHOIO U 3KOHOMUYECKOTO XapakTepa 1
MOMOIIBIO IPOU3BOHOM B pelIeHne UX CpeICTBAMU MaTEMaTHIECKOTro aHalI3a. BeruncieHre onTuMaabHOro pazMepa 90 2
NPaKTHYECKNX 33/1a4ax. TreOMETPUYECKHX (PUTyp, MPUMEHUMBIX B HE(TSHOH MPOMBIIUICHHOCTH, P 33aHHBIX HaYaIbHBIX
YCIIOBHSIX.
Tema 6.10 Pemenue 3anau. ConiepkaHue yueOHOro Marepuana 91 2

OK-01: [TPB 1, IIPB 6,
[IPB 14, TIPY 1, TIPY
9, IIPVY 10, ITPV 18,
1PV 19

OK-02: JIP 32, YVII[
B.1, VVIII 8.3, VVII
B.4

OK-03: JIP 13, JIP 14,
YVP]la.l, YVYP]] a.2,
YVP] a.3, YYP] 6.3,
YVP]] 6.4

OK-04: TIPVY 8, JIP 33,
YVKJI 6.3, YYK]I 6.6
OK-05: JIP 17, JIP 18,
YVKI a.l

OK-06: IIPE 14, JIP 3,
JIP9, YVVYP] B.4
OK-07: IIPb 4, YVII[
6.9, YVIIJ[ 6. 10

IIK 2.5: TIPB5
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[IpousBosaHast GyHKIMH U €€
pPUMEHEHUE

Juddepennuposanue pynkuuid. McenenoBanue pyHKIMN ¢ HTOMOIIBIO Tpou3BoaHOM . Hanbounbiee
Y HanMeHblee 3HaYeHne PyHKIUH

KOHTpOJ'ILHaH pa60Ta 10 TCMC ((HpOI/BBOZ[HaSI»

Pazgen 7. MHOTOrpaHHHKH U TeJIa BpalleHusl 40 OK-01: ITPB 1, IIPB

Tema 7.1 MHororpaHHuku Conepxkanue yueOHOro Marepuaia 10, ITPB 11, I1Pb 14,
TMoHsITHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIMYKIIBIE U HEBBITYKIIBIE 92 2 [PV 14, IIPV 15, TIPb
MHOTOIPaHHHUKH; Pa3BEPTKA MHOTOTPaHHUKA 12, TIPY 16, ITPV 18,

Tema 7.2 IIpusma. [Ipsamas u Conepxkanue yueOHOro Marepuaia 1PY 19

NpaBHIbHAS IPU3MBI [Ipusma: N-yronpHas NpU3Ma; IPaHd U OCHOBAHUS [TPU3MBI; TIPsIMasi M HAKJIOHHAS TIPU3MBbI; OOKOBast 93 2 OK-02: IIPY 16
Y NI0JIHAs! TIOBEPXHOCTh MPU3MBI. DIeMeHThI IpU3MBL. [IpaBuibHas mpuzma OK-03: IIPb 14,

Tema 7.3 Tlapamnenenunexn. Kyo ConepkaHue yueOHOro Marepuaa OK-04: JIP 33, YYK/I
[Mapannenenumes, mpsMOYTOIbHBIN Mapajieenunes u ero ceoiicrsa. Ky6. Cedyenus ky0a, 94 2 0.1, VYKJ6.3, YVK]I
napajuleNenuneaa 6.7, YYPII1.2, VVP]I
I13 Ne 24. TlocTpoeHue ceUueHUil Ky0a, mapauieienune/a. 95 2 r.3, YYPllr4

Tema 7.4 Iupamuna. [IpaBunpHas Cosiepkannie yueOHOro MaTepuasa OK-05: VYKl a.1,

nupamuaa. ¥YceueHHas nupamuaa. | [lupamuna: N-yroiabHas MUPpaMUaa, TPaHH U OCHOBAaHHE MMUPAMHU/IBI; GOKOBasl U MOJHAS TIOBEPXHOCTh 9% 5 g}’(ﬁ% aélsg’i’ﬁgg
MMPaMUbL; IPaBIIIbHAS M yCCUCHHAs MUpaMHa. DIEMEHThI MpaMubl. BeauciaeHne 31eMeHTOB 1P 9 S}YP e 1’ ’
MHOTOTPaHHHUKOB: peOpa, TUaroHaIH, YTJIbL. > o

Tema 7.5 bokoBas u nosHas IIpakTHKO- OPHEHTHUPOBAHHOE Cco/iepKaHNe (coep:KaHue MPUKJIATHOT0 MO1YJIs1) g}lcf-)(r)nglﬁ[PB | TIPE

MOBEPXHOCTH MPU3MBI, TUPaAMUIBI I13 Ne 25. Inommaas GOKOBOH M MOTHOW MOBEPXHOCTH NPSMOI MPU3MBI, IUTOIIA[b OCHOBAHHH, 14. TP '29 1P ; 0
TeopeMa 0 OOKOBOI OBEPXHOCTH MPSIMO# mpu3MEl. [11omans 60KOBOM MOBEPXHOCTH H 97 2 YS,’H 16 6 YYH;I
MOBEPXHOCTH MPABIJIBLHOM MUpaMUIbI, TEOPEMa H IO OOKOBOW IOBEPXHOCTH yCCUCHHON 6.10 "

TMPAMH/IBI. MK 2.5: JIP 16, JIP 18,

Tewma 7.6 [IBuxenue B Conepxanne yueOHOro MaTepraia JIP 23. JIP 34

npoctpancTee. CUMMETPHUS B [Jsmxenue B mpocTpancTBe. CUMMETPHS B MPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOUKH, 98 2 VYHIi al, YS”H[I

MPOCTPAHCTBE PSIMOM, INIOCKOCTH. DJIeMEHTH CHMMETPHH B MUpaMHJIaX, HapayieJenuiIeaax a.5, YYIIJI 6.4, VYTIJL

Tewma 7.7 [IpaBunbHbIe Cogepxanue ydeOHOro Marepualia 6.10, VYIIIG.11,

MHOT'OT'PaHHHUKH, UX CBOMCTBa [MoHsTHE TPaBUIILHOIO MHOTOTPaHHMKA; IPABUIIbHAS IPU3Ma U NTPaBUIIbHAS ITMPAMUJIA; TPABUIIbHAS VVYP]I 8.3, [1P6 2, TIPG
TpeyToyibHas MUPaMUAa U MPaBHIBHBIN TeTpa’ap; Ky0. [IpencraBienne o mpaBMIIBHBIX 99 2 6, IIPG 10,I1P6 12, TPy
MHOT'OT'PAaHHHMKAX: OKTa3/Ip, JOAEKadAP U UKOcadaAp. [IBIKeHNE B IPOCTPAHCTBE. DJIEMEHTHI 14, TIPy 15, TPy 18,
CUMMETPHH B MIPAaBUIILHBIX MHOTOI'PAaHHUKAX TPy 19

HUTOI'O 3a 2 cemecTp 106
BCEI'O: 198
2 kype 3 cemectp 2027-28 yu. I'ox (1009)

Tema 7.8 Cummerpust B IIpakTHKO OPHEHTHPOBAHHOE COeP:KAHUE (CO/lepKaHNEe MPUKJIAJHOTO0 MOMYJISA)

npoctpancTBe. CeueHus I13 Ne 25. CummeTpust B IpUPOAE, TEXHUKE, ObITY HE(DTIHOM NPOMBIIIIIEHHOCTH. Mcronb30Banue

MHOT'OT'PaHHHUKOB, IPIMEHSIEMBI B JBIDKCHUH B IPOCTPAHCTBE NP PELICHUH PO(hecCHOHABHBIX 3a1a4. CedeHust MPU3Mbl 1 100 2

HeTSHO# MPOMBIIIIEHHOCTH nupaMuabl. IlocTpoeHne ceueHnii MHOTOTPaHHUKOB, UCIIONb3Ysl METO] ciiea. BrlmonHeHue

BBIHOCHBIX TUIOCKHX YEPTEXKEH M3 PUCYHKOB MPOCTHIX 00BbEMHBIX QUTYD (BHI CBEPXY, COOKY,
CHU3Y)
Tewma 7.9 Hunuamap, ero ConepxaHue yueOHOro Marepuaa 101 2
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cocrapystomue. CedeHue quimHApa

Hunuaapuyueckas HOBEPXHOCTh, 00pa3ylolye NMIMHAPUIECKOH moBepxHocTH. Llnmuuaap:
OCHOBaHHMs 1 OOKOBasi IOBEPXHOCTb, 00pa3yIolas U OCh; IUIONIa b OOKOBOI M MOJHOW
MOBEPXHOCTH. M300paXkeHne IIHHApPA Ha IIOCKOCTH. Pa3BepTka mumnHgpa. CedeHne IMInHApa
(IIIOCKOCTHIO MAPALIEIIbHON MM MEPICHANKYIAPHOH OCH IIIIMHPA)

Tema 7.10 Konyc, ero
cocrapirtronre. CedeHne KoHyca.

ConepxaHue yaeOHOro MaTepuaia

Konmueckas moBepXHOCT, 00pa3yIomne KOHHIECKOW MOBEPXHOCTH, OCh M BepPIINHA KOHIMYECKON

noBepxHocTH. KoHyC: OCHOBaHUE 1 BepIIMHA, 00pa3yomas 1 0Ch; IO b OOKOBOH M MOTHOH 102 2
MOBEPXHOCTH.
Tema 7.11 YcedeHHbII KOHYC. ConepxaHue yaeOHOro MaTepuaa
CedeHne yceueHHOTO KOHYcCa. YcedyeHHBII KOHyC: 00pa3ylollie U BEICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTh. M300pakerne 103 2
KOHyca Ha IIOCKOCTH. Pa3BepTka koHyca. CeueHns KOHyca (INIOCKOCTHIO, TapalIeIbHON
OCHOBAHHIO, U IIOCKOCTBIO, IPOXO/IsiIIei depe3 BEepIINHY)
Tema 7.12 Illap u coepa, ux ceuenus | CoaeprkaHue yueOHOro MaTepHaia
Coepa v map: UeHTp, paauyc, IMAMETp; IIIOLIaAb HOBEPXHOCTH cepbl. B3anMHOE pacrnonoxeHue 104 5
cephl U TIOCKOCTH; KacaTeIbHas INIOCKOCTh K cepe. M3o0paxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenue mapa
I13 Ne 26. BerunciieHue 3J1eMEHTOB TeJl BPALCHUS 105 2
Tema 7.13 Tlonsitue 06 00beme Tena. | ConepkaHue yueOHOr0 MaTepuaa
O06beMbl MHOTOTPAHHUKOB U Tell [Tousitue 00 06beMe. OCHOBHBIC CBOMCTBA 00HeMOB Tell. O0bEeM MUPAMUJIBI, IPU3MBI, ITHITHHIPA, 106 2
BpallleHHs koHyca. O0beM 1apa M miomaab chepsl
Tema 7.14 Boruucnenne o0bemMoB 1 | [IpakTHKO OpHEeHTHPOBaHHOE co/iep:KaHue (coepKaHue MPHUKJIATHOTO MOITYJIsI)
Io1aael MOBEPXHOCTEN I13 Ne 27. Berurcienre 00bEMOB U ILIOMIAICH MIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPAICHH
MHOT'OT'PAaHHHMKOB U TEJ BPALICHHUS, 107 2
NPUMEHSEMBIX HEQTSIHON
POMBIIIICHHOCTH
Tema 7.15 OOBeMEbI U TIOMIAAN IIpakTHKO OpMEHTHPOBAHHOE COJep:KaHMe (coep:KaHue MPUKIATHOTO MOLYJIsI)
MOBEPXHOCTEN TOI00HBIX Te I13 Ne 28 TlomoGHble Tena B mpocTpaHcTBe. COOTHOIIEHMST MEXTy IUIOMAISIMHU TIOBEPXHOCTEH 1 108 2
00bEéMaMu o100HEIX Tes1. CpaBHEHHE 00BEMOB M IUIONIAICH PA3IHMYHbBIX APXUTEKTYPHBIX hopM
Tema 7.16 Kombunamu Conepxanne yueOHOro MaTepraa
MHOT'OI'PaHHHMKOB U TEJ BPALICHHUS I13 Ne 29. MHOTrOrpaHHHK, ONMCAHHBINA 0K0JI0 cepsl. Cepa, BIMcaHHAS B MHOTOTPAHHUK HITH B 109 2
TeIo BpameHus. MHOTOTpaHHMK, BIIMCAHHBIN B TEJO BPAICHHUSI.
Tema 7.17 KomOunaum IIpakTHMKO OPMEHTHPOBAHHOE COJEpPKaAHME (CoJep:KaHue TPUKJIATHOTO MOLYJIs)
TeOMETPUYECKHX TeNl B HE(TIHOM 13 Ne 30. Mcnonp30BaHne KOMOMHAIMH MHOTOTPAaHHUK U TEJ BPAIIEHHs B HEQTIHOM 110 2
MPOMBIIIICEHOCTH IIPOMBIILICHHOCTH.
Tema 7.18 Pemenue 3anau. ConepkaHue yueOHOro Marepuaia
MHOrorpaHHUKH U Teja BpaIleHUs Brruncnenue BesmunH (JUIMHA, yroi, 00beM, IUIOIa b TOBEPXHOCTH) FreOMETpUIecKX (uryp, 111 2
UCIIOJIb3Ysl M3YUEHHbIe (POPMYJIIbI B METOIbI
KonrposbHas pabora 1o teme « MHOTOrpaHHUK U TeNa BPAIECHUS»
Pazgen 8. IlepBooOpa3nast pyHKIMH, ee IPUMEHEHUE 14 OK-01: IIPE 1, IIPb
Tema 8.1 IlepBooOpazHast Cojeprkanue yueOHOro MaTepuaia 112 2 6, 1IPB 14, TPV 1,
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GbyHKIMH

3ajaya 0 BOCCTAHOBJIECHUH 3aKOHA JIBIKEHUS 110 U3BECTHON cKopocTH. [loHATHE HMHTETpUpOBaHUSI.
O3HaKOMJICHHUE C MOHATHEM MHTErpajia 1 nepBoodpasnoit aist pyHkuun y=f(x). Pemenue 3anau Ha
CBSI3b MIEPBOOOPA3HON U €€ POM3BOTHOM, BEIYHCICHUE IEPBOOOPA3HOH I JTaHHOW (QYHKIIHH.
Tabnuua GpopMyI I HaX0XKICHUS epBooOpa3HbIX. M3ydeHne npaBuia BEIYHCICHUS
IepBOOOpa3HOI

I1IPY 9, ITIPVY 10, ITIPY

18, ITIPVY 19

OK-02: JIP 32, YVIII
B.1, VVIIJ B.3, YVII]
B.4

[TpaBwia BEIYHCICHUS TIEPBOOOPA3HBIX 113 2 OK-03: JIP 13, JIP 14,
Tema 8.2 HeonpeneneHHbIi Copneprxanne yueOHOTO MaTepuajia 114 5 YVP[a.l, YVYP] a.2,
vHTerpai IToHATHE HeoNpeaeIeHHOTO HHTErpaIa VYP[la.3, YVP] 6.3,
Tema 8.3 Ilnomans Coziepkanue y4eGHOro MaTepuana YVYP]1 6.4
KPHMBOJIMHEITHOW Tparnemyu. 3amaun, IPUBOISIINE K MOHATHIO ONIPEIESIIEHHOTO HHTETpajla — O BEIYUCICHUH TUTOIA N 115 2 OK-04: IIPVY 8, JIP
®opmyna Herorona-JleiGHuIa. KPUBOJHHEHHO Tparel i, o TepeMeIeHrH TouKn. [ToHATHE onpeIeTéHHOr0 HHTErpaa. 33, VYK 6.3, VYK]]
I'eoMeTprueckuii M PU3MICCKUH CMBICHT onpeieieHHoro uarerpana. ®opmyna Herorona— JlerOHuIa 6.6
[Tnomanp KPUBOJIMHESHHON Tpaneu 116 2 OK-05: JIP 17, JIP 18,
Tema 8.4 Brruncnenue riomaaei IIpakTMKO OPHEHTHPOBAHHOE COlepP:KaHue (Co/IepKaHNe NPUKJIATHOT0 MOTYJIA) YYK/la.l
¢uryp c nomouisio onpeneneHHoro | I13 Ne 31 Pemenue 3a1a4 Ha IPIMEHEHNE UHTErPANA IS BEIYUCICHNS (DU3NIECKUX BEIUYUH 117 2 OK-06: IIPb 14, JIP 3,
UHTEerpana Ioniaaei Guryp, CIoxHeIX Gopm TP 9, YVPI1 8.4
Tema 8.5 Pemenue 3amad Ha ConeprkaHue yueOHOro MaTepHuaja OK-07: IIPB 4, YVIIN
HaxoXJIeHue epBoobpastoii v ee | IlepBoobpasHas U HHTErpan 118 ) 6.9, VVIII 6. 10
NpUMEHEeHne KonrponbHas padora no teme «I[lepBooOpasHas U HHTErpam»
Pasznen 9 Teopusi BEpOSTHOCTE M CTATHCTHKA 30 OK-01: IIPG 1, ITPb
Tema 9.1 DnemeHTHI Copnepkanue yueOHOro MaTepuajia 14, TIPV 4, 1PV 12,
KOMOMHATOPHMKH ITepecTaHOBKH, pa3MEILEHHUs, COYETAHHUS. 119 2 [PV 13, [PV 18, IIPY
BunapHsIii ciryuaifHbIil onBIT (MCTIBITaHUE), yeIieX U Heyqada. HesaBucumsle ucnsitanus. Cepus 19
HE3aBUCHUMBIX MCIIBITAHKH J10 1IepBoro yernexa. [lepectaHoBku U dakropuar. Yucso coyeTanuii. OK-02: JIP 32, YVYIIJ]
Tpeyronbhuk [Mackans. @opmysia 6uaoma HeroToHa. 120 2 B.1, VYII 8.3, VVIIJ
Tema 9.2 Onepanuu Haj Coziepxanue yuebHOro MaTepuana B4, YVIIA B.5
COOBITHAMM, HaJ| BEPOSATHOCTAMHU. COBMECTHBIE U HECOBMECTHBIE COOBITHS. Teopembl 0 BEpOSATHOCTH CyMMBbI COOBITHH. Y ClIOBHAS OK-03: JIP 12, JIP 13,
YcnoBHast BEpOATHOCTb BEPOATHOCTH. 3aBUCUMBIE M HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH NPOU3BEICHHS 121 2 JIP 14, JIP 15, VYP]]
COOBITHI. a.7, YYPI1 6.3, VVP]I
Ciy4aiiHble SKCTIEPUMEHTHI (OIBITHI) U CITy4YaifHbIe COOBITHS. DJIeMEHTapHBIEC CO-OBITHS (MCXOJIBI). 6.4, YYP/1 8.3, VYP]|
BeposTHOCTh ciygaiiHoro coOBITHS. BIM30CTh 4acTOTHI M BEPOATHOCTH COOBITHI. CITy4daifHbIEe OTIBITHI B.4
C PaBHOBO3MOXXHBIMH 3JIEMEHTapHBIMU COOBITHSIMH. 122 2 OK-04: TIPB 8, YYK]I
Omnepanuu Haj COOBITHAME: TIepecedeHre, 00beJUHEHNE, TPOTHBOIIOI0XKHBIE CO-ObITHS. [larpaMMBbl 6.1, YYKI[6.3, VYYK]I
Oiinepa. Popmyna ClI0KEHHs BEPOSITHOCTEH. 0.7, YYP/Ir.4
VYca0BHas BEPOSITHOCTb. Y MHOKEHUE BEpOsITHOCTEH. JlepeBo cinyuaiiHoro skcrepumenta. @opmyia OK-05: IIPB1, JIP 16,
oJHOH BeposiTHocTU. Do bai H 0 123 2 JIP 17, VYK a.2,
. @opmyna baiieca. HesaBucumMble coObITHSI.
Tema 9.3 BeposatHocTb B IIpakTHKO OpHEHTHPOBAHHOE COJeP:KaAHME (COiep/KaHNE MPUKJIAXHOTO0 MOYJIsl) YVK/l a.5
npodeccroHaNBHBIX 3a/1a9ax. I13 Ne 32 BrrancieHue BEpOsSITHOCTEH C MCIIOJIb30BaHUEM (OpMyJT KoMOMHATOpUKH. O1eHKa 124 2 OK - 06: IIPE 14,
[Py 8§, JIP 3, JIP 9,

Onpenenenne HAAS)KHOCTH
CTPOUTENIbHBIX KOHCTPYKLHUH.

BEPOSATHOCTH COOBITHH B IPO(PECCHOHATBHON NEesTeIbHOCTH. Pemenne mpodecCHOHANBHBIX 3a/1a4 Ha
BEPOSITHOCTh COOBITHSI.

YVYPI 8.2
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Tema 9.4 [IpencraBiaeHue JaHHBIX
Y OMHKcaTeNbHAas CTATUCTHKA

Conepxanne yueOHOTO MaTepuaia

[pencraBneHue TaHHBIX C TIOMOIIBIO TaOMuUIl U Auarpamm. CpenHee apuhMeTHISCKOES, METHAHa,
HAMOOJIbIIICE ¥ HAUMCHBIIICE 3HAUYCHUS, pa3Max, TUCIICPCHUs, CTAHIAPTHOE OTKIOHCHUE YHCIIOBBIX
HabopoB

125

Tema 9.5 CocraBiienue TadauI 1
JarpamMm

IIpakTHKO OPUEHTHPOBAHHOE COlepP:KaHue (Cco/iepKaHue NPUKJIATHOT0 MOTYJIA)

I13 Ne 33. TlepBruuHasi 00pabOTKa CTATUCTHYSCKUX MAHHBIX. [ paduaeckoe ux mpeacTaBICHUC.
Haxoxxnerne cpefHuX XapakTepuCTHK, HAOMFOIaeMbIX JaHHBIX. [[pIMeHeHne CTaTHCTHYECKIX
METOJIOB ISl pEeICHUS MPOPECCHOHANBHBIX 3a1a4. O0paboTKa pe3yIbTaTOB T€OJOTHIECKUX
HUCCIIEIOBAHUM.
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Tema 9.6 Cepus
HOCTIe0BATEIbHBIX HCIIBITAaHUH

Copepxanne yaeOHOro MaTrepuaia

OtHOCHTENBHAs YaCTOTA COOBITHS, CBOHCTBO €€ YCTOWIMBOCTH. CTaTHCTUYECKOE OTPECIICHNE
BepOsITHOCTH. OIIEHKA BEPOSTHOCTH COOBITHS
Cepust He3aBUCUMBIX HcnbITanui bepuymnnu. CiyyaiiHblil BHIOOp M3 KOHEUHOH COBOKYITHOCTH.
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Tema 9.7 Cnyuaiinble BETUYUHBI U
pacnpeneneHus. MaremMarudeckoe
0XMJIaHNE CIIy4YailHON BEIMYHHBI

Copepxanne yueOHOro Marepuaia

Cryuaiinas BenuuuHa. Pactipenenenue BepostHocTell. Jluarpamma pacnpenenerus. Onepanuy Haj
ciay4yailHbIMU BenuuuHamu. bunapHas ciydaiiHas BenuuuHa. [IpuMepsl pacnpeneneHuil, B TOM YUCie
reoMeTpuueckoe U OnHoMHanbHOe. Buapl ciryyaifHeix BennunH. OnpeneneHne TUCKPETHON
CIy4yailHO! BeIMUYMHBL. 3aKOH pacrpeieNieHus JUCKPETHOH ciyuyaitHoi BennuuHbl. Ee uncioBbie
XapaKTEPUCTUKU

CoBMecTHOE pacrpeiefieHue IByX ClydaiiHbIX BeqnduH. He3aBucuMeble ciydaiiHble BETUYHHEI.
MateMaTHaecKoe OKUIaHUE CITy9aifHON BeMMIHHBI (pactpeneieHus). [[pumepsl mpuMeHeHHs
MaTeMaTHIECKOTO OKUAaHUs (CTpaxoBaHHE, JIoTepes). MaTeMaTudeckoe oKuaanne OnHapHOH
cay4yailHOU BelnMYuHbL. MaTeMaTuyecKoe 0KHIaHuE CYMMBI CITy4aiHbIX BEIMYUH. MaTeMaTHuecKoe
OKHTaHUE TEOMETPUIECKOTO 1 OMHOMHAIBHOTO PaCIIpPEICIICHIH.

Jucrniepcus u CTaHIAPTHOE OTKIOHCHHE CITy4JaifHO# BeImuuHbI (pacmpeneneHus). Jucmepcus
OWHAPHOM CITy4aifHON BeMTMYWHBI. MaTeMaTniecKoe 0KAJaHre TIPOU3BEICHISI U TUCTICPCHS CyMMEBI
HE3aBUCHMBIX CITy4ailHbIX BeJIMYMH. J{ucniepcus U cTaHAapTHOE OTKJIOHEHNE OMHOMHAIBEHOTO
pacupenenenus. Jlucnepcus U CTaHIApTHOE OTKIIOHEHUE T€OMETPUYECKOI0 paclpeneieHusl.
Hepasencto YeOnimena. Teopema Yebnimena. Teopema beprysm.
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ITocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHIL. 3a/1aun, MPUBOISIINE K PACTIPEAEICHUIO
Ilyaccona.

Koapuanus AByx ciydaiiHbix BeanduH. Koadduument nuneliHoit koppessuun. CoBMecTHbIE
HaOIIOZICHNS IBYX BEJIMUMH. BB1O0pouHbIi K03 dunneHT koppensiuuu. Paznmune Mex 1y JTMHEHHOH
CBSA3bI0 U IPUYMHHO-CIIEACTBEHHOH CBsI3b10. JIMHEelNHas perpeccusi, METO HAUMEHBIINX KBaIPaToB.
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I13 Ne 34. Cnyualinas BeIMYHHA U €€ XapaKTePUCTUKU
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Tema 9.8 3akoH OosbIINX YKCEI.
HenpepsiBHble caydaiinble
BEJIMUMHBI (paclpe/iesieHus]).
HopwmanbHoe pacripenenenue

CojeprkaHne yueOHOro MaTepuaia

3akoH OousbInX uncel. BeIOopouHbIil MeTox HcciiefoBaHui. BIOOpOUYHbIE XapaKTEPHCTHKH.
OueHnBaHNE BEPOSTHOCTH COOBITHS IO BEHIOOPOYHBIM JTaHHBIM. [IpoBepka mpocTeHmx runores ¢
TIOMOIIBIO U3YYEHHBIX pacIpeeIeH .

HenpepsiBHble ciydaiinble BennuuHbL. [Ipumepsl. @yHKINS IIIOTHOCTH BEPOSITHOCTH PaCTIpeIeTICHHUS.

PaBHOMepHOE pacnpe/iesieHne U ero CBOMcTBa. 3a1a4H, MPUBOJISIIUE K TIOKa3aTEIEHOMY
pacnpeneneHuro. 3a1aun, IPUBOAAIINE K HOPMAIbHOMY pacrpeneneHnio. OyHKIHs IIOTHOCTH
BEPOSATHOCTH MOKA3aTEIBHOTO pacnpeiesieHus], (YHKIHS INIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
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OK-07: JIP 29, JIP 30,
JP 31, VVIIJ 6.9
VYIIT 6.10, YVYIIJ
6.11
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pacnpeacjiacHus. CDyHKHI/IH TUIOTHOCTH U CBOMCTBA HOpPMAJILHOI'O pacipeacICHUs.

I13 Ne 35. HenpepsiBHBIE cayyaiiHble BennunHbl. HopManbHOe paciipesieieHre 132 2
Tema 9.9 Pemenue 3anau CojeprkaHue yueOHOr0 MaTepuaia
KOMOHMHATOPUKH, CTATUCTHKU U OnemMeHThl KOMOUHATOPUKH. COOBITHE, BEPOSITHOCTE COOBITHS. CII0KEHHE B YMHOKEHHE 133 2
TEOpUU BEPOATHOCTEH BEPOSITHOCTEH
KonrposnbHas padora no teme «Teopust BeposTHOCTEI»
Pazgen 10. MaTteMaTH4YeCKHIi IPAKTHKYM 28 OK 1: IIPB 1, IIPB 2,
Tema 10.1 Marpuiist u Copepxanne yaeOHOro MaTrepuaa IIPE 3, TIPE13, IIPY 3,
OTIPEACTUTEIH Crnoco0bl peleHus CUCTeM JIMHEHHBIX ypaBHeHuH. [loHsTre: Mmarpuia 2x2, 3x3, onpeaenuTesb 134 2 Py 7, IPY 11, IIPY
Matpuisl. Meron 'aycca penieHns cucteM JIMHEHHBIX ypaBHeHHH. PeleHne npukiagHpIxX 33124 12, 1IPY 17, JIP 23, JIP
I13 Ne 36. MeTopl penicHHs CHCTEM JIMHCHHBIX YpaBHEHUH 135 2 %’48,’12[1 II[) 562’ z};]gﬁ :é’
I13 Ne 37 PenieHre NpHUKJIATHBIX 33124 C TIOMOIIBIO CHCTEM JIMHEHHBIX YpaBHECHUI 136 2 VI 6.2, -
Tema 10.2 DaeMeHTbI BEKTOPHOM CopepxaHue y9eOHOro MaTepualia 137 2 OK 2: ﬁPB 7 TIPY 7
anreOpet I13Ne 38. KomIutaHapHbIe BEKTOPHI. Pa3iokeHre BEKTOpa IO TPEM KOMILIAHAPHBIM BEKTOPAM. IIPE 1’ 4, JIP 359 VYII Ii
I13 Ne 39. VpaBHEHUE TUIOCKOCTH. I €OMETPUICCKUI CMBICI ONpeaeuTeN s 2X2. Penrenne 138 2 8.1, VVIIJ 8.4
IIPUKJIAJHBIX 3a1a4 OK 3: IIPB 1, 1IPB 4’
Tema 10.3 KomriekcHble 9ucia CopepxaHue y9eOHOro MaTepualia JIP 13, VVPO al,
IMonsTre xommekcHoro gucia. ConpspkeHHbIE KOMIUICKCHBIE YHCIIa, MOAYJIb M apTyMEHT VVYP]I a.2, YYP]I a3,
KOMILUTEKCHOTO yncna. dopma 3anucu KOMIUIEKCHOTO YHcia (TeoMeTpudeckas, TPUrOHOMEeTpHUecKas, YYPJ16.3, YYPJ1 6.4
anredpandeckas). ApudmMernueckue eiicTBUSA ¢ KOMIUIEKCHBIMU yuciamu. M3o0paxenne 139 2 OK 4: TIPE 8, TIPB 14,
KOMIUJIEKCHBIX YHCEeN Ha KOOpJAUHATHOH miockocTu. @opmyna Myaspa. KopHu n-oif ctenenu uz JIP 33, VYKI 6.1,
KOMIUIEKCHOTO yncina. [IpuMeHeHre KOMIIEKCHBIX YHCEJT IS peIIeHus (PU3HUeCcKuX U YYK]I 6.6, YYP/I 1.2,
TreOMETPUUECKHUX 3aa4. YVYP/r.3, YYP/ .4
I13 Ne 40. ApudmeTrueckre JeHCTBUS C KOMIIEKCHBIMU YHCIIAMU 140 2 OK 5: VYKI al,
Tewma 10.4 I'padsr Copepxanne yueOHOT0 MaTepuaia VYK a.5
I13 Ne 41. TTousitre Tpada. CBs3HBINA Tpad, JepeBo, UK Tpad Ha WI0CKOCTH. ['pad), CBsI3HbIN rpad, 141 2 OK 6: IIPE 6, JIP 9,
IyTH B Tpade: nukisl 1 neny. CTeneHs (BaJIeHTHOCTb) BEPIIHUHEL [ pads! Ha miockocTh. [lepeBbs. VYK 6.2, YYP] B.2,
MmuosxectBa 1 rpadsl. [Ipumenenne rpada B ”HQOpMATHKE. VVP]I B.5
Tema 10.5 3agaun Conepxanne yueOHOTO MaTepHuaia OK 7: JIP 31, YVIIJ
MaTEeMaTHYECKOW CTaTUCTHKH I13 Ne 42. Bapuanuonssiii psa. [Tonuron yactot u ructorpamma. CTaTUCTHYECKUE XapaKTEPUCTHKH 142 2 6.9, VVIII 6.10,
psiaa HaOJIFOTaeMbIX JaHHBIX YVIIA 6.11, VYK
Tema 10.6 Jloruueckue onepanuu Cojeprkanue yueOHOro MaTepuaia 6.5, YYP/1 6.1
C MHOXECTBaMH I13 43. MHOecTBO, Onepalluy HaJ MHOXKECTBAMU U UX cBOMcTBa. [ToHsITHE MHOXKECTBA.
IMoxmHOXEcTBO. Onepanyu ¢ MHOKeCTBaMHU. Jluarpammel Oiinepa- Benna. [Ipumenenue TeopeTuxo- 143 2
MHOYKECTBEHHOT'O ammnapara Jjsi OIMCaHUsl peaabHbIX NPOLIECCOB U SIBJICHUM, IPU PEIICHUH 33124 U3
JIPYTUX YY9EOHBIX IPEIMETOB.
Tema 10.7 PaBHOCHIBHOCTB Cojeprkanue yueOHOI0 MaTepuaia
yPaBHEHHU# 1 HepaBeHCTB. O0mue PaBHOCUNIBHOCTE ypaBHEeHUN U HepaBeHCTB. Onpenenenus. OCHOBHbIE TEOPEMbI PAaBHOCHIIBHBIX 144 2

METOABI PEHICHUA

Iepexoax B ypaBHEHUAX M HepaBeHCTBax. OOIIMe METO Bl PEIICHNS YPaBHEHHI: TepeX0] OT
paBeHcTBA QYHKIHMHI K paBEHCTBY apryMEHTOB JJISi MOHOTOHHBIX (DYHKITHI, METOI Pa3JIOKEHHS Ha
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MHOXHTCIIN, METOA BBCIACHUSA HOBOM nepeMeHHoﬁ, (byHKIlI/IOHaHLHO-Fpa(l)I/I‘{eCKI/Iﬁ METOQ

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ 1 HCPABCHCTB. PaBHOCHIBLHBIC CUCTEMBI U CUCTEMBI-CIICACTBUS.
PaBHOCHIBHEIS HEPABCHCTBA.

OCHOBHBIE METOABI PEIICHHSI CHCTEM M COBOKYITHOCTEH palliOHaIbHBIX, UPPAOHATIbHBIX, 145 2
MIOKa3aTEIbHBIX U JIOTAPU(YMUUECKUX YPABHECHHH.
[13 44. Pemenne ypaBHEHHWIA U HEPABCHCTB 146 2
Tema 10.8 Pemrenue 3agaq Copepxanne yaeOHOro MaTrepuaia
MaTeMaTHYECKOTO MPaKTHKyMa Pemenne TeKCTOBBIX 3a/1ad MPO(GECCHOHATBEHOTO COACPIKaHUS
[TpumeHeHne ypaBHEHHI, CHCTEM M HEPABEHCTB K PEIICHNIO MaTEMaTHIECKUX 3a/1a4 U 33134 U3
Pa3IYHBIX 00JacTel HAyKHU U peabHON KU3HH, HHTEPIPETAIHS OIydYCHHBIX PE3YJIbTATOB. 147 2
Hcnonbs3oBanue rpadukos GbyHKIMIA JUIS MCCTIeIOBaHUS IIPOLIECCOB
1 3aBUCUMOCTEH, KOTOPbIC BO3HUKAIOT NIPU PELICHUH 33184 U3 IPYyTUX YUECOHBIX MPEAMETOB U
peanbHOM )KU3HU.
13 Ne 45 TekcroBble 3a/1auu mpodeccronanbpHoro cogepxanus (B10 ET'D)
KoncyabTanus 148 2
KoncyabTanus 149 2
HUTOI'O 3a 3 cemecTp 100
IK3aMeH
BCEI'O: 298

TeMbl HHIMBUAYATLHOTO MPOEKTA:

Bzaumocss3b He(i)TSIHOfI IMPOMBIIJIICHHOCTU U MAaTECMATUKHU B CUMMCTPUH.

I'eomeTpus Jlo6aueBCKOro Kak mprMep akCHOMAaTHYECKOW TEOPHH.

Konnueckue cedeHns 1 UX IPUMEHEHNE B CTPOUTEIHCTBE.
Jlorapudmuyeckas GyHKIUS U €€ IPUMEHEHHUE B )KU3HHU YeJIOBEKa.

1. Benukrie MaTeMaTHKU U UX BEIHKHE TEOPEMBI.

2.

3. I'eomerpus EBkinia, kak rneppas Hay4Hasi CHCTEMA.
4,

5. I'eomeTrpust GOpMBI B UCKYCCTBE.

6. I'eomeTpust MHOTOTpaHHHUKOB.

7.

8.

9. [NapaniensHOE IPOSKTUPOBAHHE.

10.

HpaBI/IHBHBIe 1 NOJIYIIPABUIJIbHBIC MHOT'OT'PAHHUKH.
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11.
12.
13.
14.
15.
16.

[Ipumenenune moxoOus TPEYroJIbHUKOB MPH U3MEPUTENBHBIX PadoTax.

CBoiicTBa TPUTOHOMETPUUIECKUX (YHKIIHIA: TApMOHHYECKHE KOJIeOaHusI.

CummeTpus B IpUPOJIe U HEPTAHOW TOMBIIIJICHHOCTH.
Ci10XHbIE IPOLEHTHI B PEATIbHOMN KU3HH.

®pakTaisl: TeOMETPHUS KPaCOTBHI.

Uncna GuboHauIH U UX MPUIIOKEHUSI.
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3. VCJOBUSI PEAJM3ALIMU PABOYEW TTPOTPAMMBI
T CTUTIIAHBI

3.1. Jlna peanuzanumd NPOrpamMMbl JUCHUILUIMHBI JOJKHBI OBITH NPEIyCMOTPEHbI
cieayiolue crnenuajbHble IOMeIeHus

Peanuzanus nporpaMMel JUCHUIUIMHBI TPEOYET HAMUYHS y4eOHOTO KabWHETa MaTeMaTHKH.
O6opynoBanue yueOHOro KabUHeTA!

- TOCAJI0YHBIC MECTA M0 KOJHYECTBY O0YUArOIIUXCS;

- pabouee MeCTO TpenoIaBares;

- KOMIUIEKT Y4eOHO-HArJISITHBIX TIOCOOHIA;

- KOMILIEKT 3JICKTPOHHBIX BUI€OMATECPHAJIOB;

- 3aJJaHKA 111 KOHTPOJIBHBIX padoT;

- poeccHoHAIEHO OPUEHTUPOBAHHBIC 33 1aHHUS,

- MaTepHalIbl HK3aMeHa.

TexHU4YeCcKue cpeacTBa OOYUCHHUS:

- IEPCOHAJIBHBIN KOMITBIOTEDP C JTUIICH3MOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM,

- IPOSKTOP C IKPAHOM.

3.2. UndopmannoHHoe obecrniedeHre pean3aluu NporpaMmmbl
Ilepeyenb pekomMeHayeMbIX YueOHbIX U31anuil UHTepHeT-pecypcoB, 10NOJHUTEIbHOM
JIMTEepaTypbl

3.2.1. OcHOBHBIE HCTOYHUKH:

- Mep3snak, A. I'. Mamemamuxa. Aneebpa u Hauanra mamemamuueckozo anaauza: 10-i knacc:
yenyonéunulil yposens : yueonux / A. I. Mepsnsax, /[. A. Homuposckuii, B. M. Ilonaxos. — 8-e
u30., cmep. — Mockea : [Ipoceewenue, 2024. — 476 c¢. — ISBN 978-5-09-112257-2. — Texcm :
anexmpouHuvlll // Jlans : snekmponno-oubnuomeunas cucmema.

- Mep3snak, A. I. Mamemamuxka. Aneebpa u nauana mamemamuieckozo anaiusa : 11 knacc :
Yyenyonénnviil yposens : yueonux / A. I'. Mep3snak, /[. A. Homuposckuii, B. M. Ilonsaxkos ; noo
pedaxyueti B. E. [looonvckoeo. — 5-e u30., cmep. — Mockea : [Ipoceewenue, 2022. — 412 c. —
ISBN 978-5-09-087874-6. — Texcm : anexkmponnwiii // Jlans : a1ekmponno-oudiuomeynas
cucmema.

- Mepsnak, A. I. Mamemamuxa. I'eomempus. 10-ii knacc: yenyonénuwiii ypogeHs : yueOHux / A.
I'. Mep3nsax, /[. A. Homuposckuu, B. M. Ilonskos ; noo pedaxyueu B. E. I[lodonvckozo. — T-e
u30., cmep. — Mockea : [Ipocsewenue, 2025. — 272 c¢. — ISBN 978-5-09-103609-1. — Texcm :
anekmpoHHulil // Jlans : d1ekmpoHHo-oubIUOmeuHas cucmema.

- Mep3nax, A. I. Mamemamuxka. I'eomempus: 11-1i knacc: yenyonénnuiii ypogens : yuebHux / A.
I'. Mep3nsax, /[. A. Homuposckuu, B. M. Ilonsakos ; noo peoaxkyueu B. E. Ilodonvckozo. — T-e
u30., cmep. — Mockea : [Ipocsewenue, 2025. — 254 c¢. — ISBN 978-5-09-103610-7. — Texcm :
anekmpoHHulil // Jlans : d1ekmpoHHo-0ubIUOMeuHas cucmema.

3.2.2. /IonoJIHUTEIbHbIE HCTOYHHKH:

- Martemaruka: anrebpa v Hayalla MaTeMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa u Havana
MaTeMatndeckoro ananmza: 10—11-e kmaccel: 6a30BbId U yrayOn€HHbIN ypoBHU : yueOHuk / 111
A. Amumos, 0. M. Komsrun, M. B. Tkauésa, ®énopoBa. — 12-e u3a., ctep. — Mocksa :
[Tpocsemenwne, 2024. — 463 c. — ISBN 978-5-09-112136-0. — Tekcr : anmexkTpoHHbII // JIaHsb :
3JIEKTPOHHO-OMOJINOTEYHAs CHCTEMA.

- Martemaruka: anreOpa 1 Hayajla MaTeMaTHYECKOro aHaiusa, reometpus. ['eomerpus : 10—11-

¥ kyaccel : 0a30BbIi 1 yriyOn€Hnbii ypoBHH : yueOHuK / JI. C. ATtanacsan, b. B. , K. C. [u ap.].
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— 12-e m31., crep. — Mocksa : [Ipocsemienue, 2024. — 287 c. — ISBN 978-5-09-112137-7. —
Texct : anexTpoHHbIH // JIaHb : 3eKTPOHHO-OMOIMOTEHas CHCTEMA.

3.2.3. UuTepHeT-pecypcehi:

DNeKTpOHHO-O0ubIMoTeUHas cucrema «JlaHby
NudopmannonHbie, TPEHUPOBOUHBIC U KOHTPOJIbHbBIC MaTepralibl. PexxumM goctyma:www. Fcior.

Edu. Ru

Enunas xosutexiun 1iudpoBeix 00pa3oBaTelbHbIX pecypcoB. Pexumaoctyma: Www. School-

collection. Edu. Ru

3.3. Metoanueckoe odecrneyeHue peajn3auuu NporpaMmbl

Meroandeckoe obecrieueHre, HEOOX0IMMOE JIJIs pealu3aIliy TPOrpaMMbl YIeOHOH

JUCHUIMIINHEL COCTOUT HU3:

- METOAUYCCKUX peKOMeH,Z[aHPII;'I JIA 06yqa}01u1/1xc;1 I10 BBIITIOJTHEHUIO ITPAKTUUCCKHUX pa60T

(IIpunoorcenue 1).

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI
JUCLUTLIIMHBI

4.1. KoHTpoib M OIEHKa pe3yJbTaTOB OCBOECHMS JAMCLUMILIIMHBI OCYLIECTBIISETCS
IpernojiaBaTeseM B polecce TEKYLIEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalMH.

Pe3yabTarsl 00yueHus

@opMbI U METOJI KOHTPOJISl U OLIEHKHU pe3yJbTaTa

JIMYHOCTHBIE pe3yJIbTaTbI:

JIP 03, JIP 09, JIP 12, JIP 13, JIP 14

JIP 15, JIP 16, JIP17, JIP 18, JIP 23, JIP 24,
JIP 25, JIP 26, JIP 29, JIP 30, JIP 31

JIP 32, JIP 33

MetanpeameTHbie pe3yJbTaThl:
YYI/a.1, YYII/a.2, VVII/a.3,
YVIJa.4,VYTI/Ia.5, VVIIJIa.6, YVIIJI 6.1,
YYIIJ6.2., YYII/ 6.6, VVIIJI 6.7,
YY1 6.9, YYIIJ 6.10, YVIIJL 6.11
VYT 6.12, YVIIJI 6.13, VYTIJL 6.14,
VYT 8.1, YVII 8.2, VYT B.3, VYII/I
8.4, VYII/I 8.5, YVK/ a.1, YVK 2.2,
VYK a.5, VYK 6.1,, VYK 6.3, YVK]I
6.5, YVKJI 6.6, VYKJ1 6.7, VYP]l a.1
YYP/I a2, VYPI1a.3, YVP/ a.5, YYP]I
a.7, VYP/ 6.1, YYPI1 6.3, VYPJ[ 6.4,
YYPJ 8.1, YYP/I B2, VYP/ B.3

YYPI 8.4, YYP/ 5.5, VVP/ 1.2
YYPIIr.3, VYP/ r.4

Onenka pelieHuit CUTYaIlMOHHBIX 3ajady,
TECTUPOBAaHUE, YCTHBIK  ONPOC,  MPAKTUUYECKHE
3aHATUS; BBISIBICHUE MOTHBALUU K U3YYEHUIO HOBOIO
Marepuana, TEKyIIMd  KOHTPOJb B (¢opme
BBICTYIUICHHSI C COOOIIIEHNEM, BBIMIOTHEHUS TECTOBBIX
3a/IaHH#, YCTHBIX U TUCBMEHHBIX OTPOCOB, OECEIbI TIO
paHee U3y4eHHOMY MaTepHuaily, UTOTOB MPAKTUYECKUX

3aHSATUNA, TEPMHUHOJIOTUYECKHE, rpaduueckue U
uuGpoOBbIE  AUKTAHTBI, O3JEKTPOHHBIM  KOHTPOJIb,
3amuTa  pedeparoB,  CO3laHUE  MPE3CHTALUM,

BOCIIPOU3BEJICHHE, MMOHMMaHHe, aHaJnu3, CpPaBHEHUE,
OlIEHKa, a TakXke TpeOOBaHWs K BBIIOJHEHHUIO
OTJEIIbHBIX IEUCTBUI

WuTepnperanmst  pe3yabTaToB — HaOMIONEHUH — 3a
NeSITeIbHOCThIO 00YYaIOIIEerocsi B MPOLECCE OCBOCHHUS
o0pa30BaTenbHON MPOrpaMMbl
JuddepenurpoBanHblil 3aueT/IK3aMeH

IIpenmerHblie pe3yabTaThl (0230BbIi
YPOBEHB):

[1P61, TIPG2, ITP63, I1P64, ITPGS, ITP66,
[1P67, I1P6 8, I1P6 9, TTPO6 10, ITP6 11, I1P6
12, I1P6 13, ITP6 14

1.CrapToBas TMarHoCTUKa MOJArOTOBKU 00yYaromuXcs
110 HIKOJIBHOMY KYpCY MaT€MaTUKH,; BBISABJIICHUC
MOTHUBAIH K U3Y4YEHUIO HOBOTO MaTepHaa.

2. Texymuii KOHTPOJIb B popMe:

- peleHus 3a/1a4;
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Pe3yabTarsl 00yyeHus

@®opMbI U METO/I KOHTPOJISl U OLIEHKHU pe3yJbTaTa

YPOBEHB):

17, Ilpy 18, Ilpy 19

IIpenmeTHbie pe3yabTaThl (Yriay0JeHHbIH

IIpyl, Ipy2, Ipy3, Ipy4, IIpyS,
Ilpy 7, Ilpy 8, Ilpy 9, Ilpy 10, IlIpy 11, IIpy
12, IIpy 13, IIpy 14, Ilpy 15, Ilpy 16, Ilpy

PasaciioB JUCHUIIIIMHBI;

- TECTUPOBAHUS;

Ipy 6, - IoMaIrHei padoThI;

4. IIucbMEeHHBIN DK3aMEH.

-BBIIIOJIHEHUS IIPOBEPOYHBIX pa60T I10 TEMaM
- BBIIIOJIHCHHUEC ITPAKTHYCCKUX pa60T;
- YCTHOI'O 1 TUCbMCHHOTI'O OIIPOCOB;

- MCCJIE/IOBATEIIbCKOW Y4eOHOH paboThI;
3. AuddepeHunpoBaHHbIi 3aUeT.

Oob6masi/npodeccuoHanbHas

OcHOBHBIE TOKA3ATEJIH OLEHKU

THun oeHoOYHbIX

KOMIIeTEHII U pe3yJabTara MepOonpUsTHUS
OK 01. Beibupats criocoOsl Breibupaer u MPUMEHSIET pa3JIUYHbIC | OLCHKA peleHui
penieHus 3ana4y CrocoObl  perieHuss TPO(ECCHOHANBHBIX | CUTYallMOHHBIX  3ajad,
npodeccnoHanbHOM 3a1au TECTUPOBAHUE, YCTHBIN
NEeSATeTbHOCTH OMpoC,  MPAKTHYECKUE
MIPUMEHHUTEIHHO 3aHSTHS, BBISIBJICHHE
K pa3JINYHbIM KOHTEKCTaM MOTHBALIUU K U3YYCHHIO
OK 02. Ucnonp3oBath Ocy1iecTBIsIET e TEIBHOCTH 10 BEIOOPY U | HOBOT'O Marepuana;

COBpPEMEHHBIE CPEACTBA
MOKCKA, aHaJIM3a U
WHTEPIpPETAINN
nHpopManuu, u
MH(POPMAIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33,144
npodeccnoHanbHOM
JESTEeITbHOCTH

MNPUMCHCHUIO Pa3JINYHBIX HCTOUYHHUKOB JJI
MIOKCKa HEOOX0IMMON HH(MOPMAIUH JUIs

3¢ (HEeKTHBHOTO BBITIOTHEHHUS
npoeCCUOHATBLHBIX 33]1ad,
MPOPECCUOHAIIBHOTO U INYHOCTHOTO
pa3BUTHS

OK 03. ITnanupoBars u
peann30BbIBaTh COOCTBEHHOE
npo¢eccuoOHaATBLHOE U
JMYHOCTHOE Pa3BHUTHE,
IPEeANPUHIMATENbCKYIO
JeSITeTbHOCTD B
npodeccuoHanbHOM chepe,
WCTIOJIB30BATh 3HAHUS IO
MIPaBOBON U (PMHAHCOBOM
TPaMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYyalUsAX

AHann3upyer COOCTBEHHBIE CHIIbHBIE U
ciabbie CTOPOHBI

OmnpenensieT nepcreKTUBEI
MPOPECCHOHAIIBHOTO U IMYHOCTHOTO
pa3BUTHUA

AHaM3UpPyeT CYIIEeCTBYIOIINE
MPETSITCTBUS JJIsl KApbepHOTo POcTa
OrnpenensieT 3Tarbl J0CTHKEHUS
MOCTaBIIEHHBIX IIeNei

OrnpenensieT HEOOXOIUMbIE BHEIITHUE U
BHYTPEHHUE PECypCHI JIsl TOCTHKEHUS
nenen

IInanupyer KapbepHBIN POCT
YyacTByeT B MEPONIPUATHSIX,
CHOCOOCTBYIOLINX KapbepHOMY POCTY
Brnazneer HaBbIkaMu caMOOpraHU3alUuu U
MIPUMEHSIET UX Ha IPAKTHKE

Brnaneer meTonamu camoobpazoBaHus

TEKYIIUHA KOHTPOJIb B
dopMe BBICTYIUIEHUS C
COOOIICHUEM,
BBINIOJIHEHHSI  TECTOBBIX
3aJIaHUM, YCTHBIX W
IIUCBbMEHHBIX  OIIPOCOB,
Oecenpl 1o panee
W3Y4YEHHOMY MaTepuaiy,
UTOTOB  IMPaKTHYECKHUX
3aHSATHH,
TEPMHUHOJIOTHYECKUE,
rpadudeckue u
nu(poBble  JUKTAHTHI,
JJIEKTPOHHBI KOHTPOJIb,
3amuTa pedeparos,
CO3JlaHUE TIPE3CHTALUN;
BOCIIPOM3BEICHHE,
IIOHMMAaHHUE, aHaJIn3,
CpaBHEHHE, OlLIEHKa, a
Takke TpeOoBaHUSA K
BBITNIOJTHEHUIO
OTHEIBHBIX  ACUCTBUU
W/ OTIEpAINi U T.1.;
MHTEPIIPETALINS

31




pe3yJIbTaTOB

HAOJIFOIEHUN 3a
JeSITeIbHOCTBIO
oOyyaromerocs B
nporecce OCBOCHHS
o0OpasoBarenbHON
IPOTPaMMBI
HuddeperunpoBaHHbIi
3aueT / DK3aMeH
OK 04. O¢ddexruBHO YcraHaBIMBaeT NO3UTUBHBIN CTUIIb DKcnepTHOe
B3aMMO/ICIICTBOBATD U oO1IeHMs; BEIOUPAET CTHIIb OOILIEHUS B HAOMIO/ICHUE U OICHKA
paboTaTh B KOJUIEKTUBE U COOTBETCTBUH C CUTYyallMel; MpU3HAET pe3yIbTaToB
KOMaHse qy»0€ MHEHUE; MPU HEOOXOAUMOCTH dbopMupoBanus
OTCTanBaeT COOCTBEHHOE MHEHHUE; MIOBEJICHYECKHIX
MPUHUMAET KPUTHKY; BEJIET IE€TIOBYIO HaBBIKOB B xoJe
Oecemy B COOTBETCTBHHU C 3TUIECKUMHU o0yuyeHHs

HOpMaMH; coOI01aeT OPUITHATBHBIN
CTHJIb TTPH 0(hOPMIICHUH IOKYMECHTOB;
CHoco0eH K SMIIaTHH; OPTaHU3yeT
KOJIJICKTHBHOE 00CYyKIeHHnEe pabodeit
CUTYalluu

HuddepennmpoBaHHbIN
3ayer / DK3aMeH

OK 05. OcyuiecTBisTh I'pamotHO U sICHO (QopMyIuMpyeT U | OLEHKa pelieHui
YCTHYIO U TUCbMEHHYIO U3JaraeT MbICIM B YCTHOW U NMUCBMEHHOM | CUTyallMOHHBIX  3ajady,
KOMMYHHKAIUIO Ha peud  Ha  TOCYJAapCTBEHHOM  SI3bIKE | BBISIBJICHHE MOTHBALUH K
rOCYJJapCTBEHHOM SI3bIKE Poccuiickoit ~ @enepauuu, ¢  y4eTOM | U3YYEHHUIO HOBOT'O
Poccuiickoit ®denepanuu ¢ 0coOeHHOCTEN COLIMAJIBHOTO U | Marepuaia; TEKYILUN
y4€TOM O0COOCHHOCTEH KYJIbTYpHOI'O KOHTEKCTa KOHTPOJIb B (opme
COLIMAJILHOTO U KYJIBTYPHOT'O BBICTYIUICHHUS c
KOHTEKCTa COOOIIIEHUEM,
rpaduueckue u
IUQppPOBbIE  JAUKTAHTHI,
3amuTa pedeparos,
CO3J1aHUE IIPE3CHTALIUN,
UHTEpIpEeTaus
pE3yJIbTAaTOB
HaOJI0IeHU I 3a
JEATEIIBHOCTBIO
oOyyaromerocs B
nporecce OCBOEHUS
o0OpazoBatenbHON
IPOTPaMMBI
JuddepenurpoBaHHbIN
3ayet / DK3aMeH
OK 06. IIposiBiATH JleMOHCTpHpYyeT OCO3HAHHOCTh U ITYyOMHY | DKCIIepTHOE
IpakJaHCKO- NPOSIBJICHUS TPAKIAAHCKO-TIATPUOTUYECKUX | HAONIOJIEHHE M OIeHKa
MaTPUOTHUYECKYIO MO3ULHUIO, YYBCTB UITO3ULIUU B pe3yNbTaToB
JEMOHCTPUPOBATh X0Aenpo(hecCHOHAIbHOWIESITETLHOCTH; dbopmupoBaHus
OCO3HaHHOE MOBEJCHHUE Ha - IOJIHOTY U OCO3HAHHOCTbCOIIUAIBHOMN MOBEICHYECKUX
OCHOBE TPaJULIMOHHBIX 3HAYMMOCTHU BBIOPAHHOW CHEUATbHOCTH; HaBBIKOB B Xoze
POCCHUHCKHX JTyXOBHO- - chopMHPOBAaHHOCTH NOCO3HAHHOCTD o0OyueHus
HPABCTBEHHBIX [IEHHOCTEH, B | CHCTEeMbIMAaTEepHAIbHO- JuddeperurpoBaHHbIi
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TOM YHCJIE C y4ETOM
rapMOHM3aLUU
MEKHALlMOHAJIbHBIX U
MEXPEIUTHO3HBIX
OTHOILEHUM, IPUMEHATh
CTaHapThI

JIyXOBHBIXIIEHHOCTE;
- TOYHOCTH COOJTFOZICHUSI HOPMITOBEICHUS,
IIPUHSTHIX BOOILIECTBE.

3ayer / DK3aMeH

AHTHKOPPYIIIUOHHOTO
MIOBE/ICHUS
OK 07. CopneiicTBoBaTh CopelcTByeT COXpaHEHUIO OIICHKA pereHui
COXPAHEHUIO OKPY KaIolIe OKpYyXaromiecpeabl U cOO0IeHUs CUTYallMOHHBIX  3ajad,
Cpenbl, pecypcocOepeKeHnI0, | HOPMAIKOJIOTHYECKOH Oe3011acHOCTH; BBISIBJICHHE MOTHBAIINH K
MPUMEHSTH 3HaHUSI 00 - OnpenensieT HalpaBICHUS U3YYEHHUIO HOBOTO
M3MEHEHHUHU KJIMMaTa, pecypcocOepexeHus B Marepuaa; TEKyIIUH
MIPUHLIMITBI OEPEKITUBOTO pamMKaxnpopecCHOHATbHOUIEATEIbHOCTH; | KOHTPOJIIb B ¢opme
MIPOU3BO/ICTBA, 3 (HEKTUBHO - COOJIIOIAaeT MpaBHiIa SKOJIOTUIECKOM BBICTYTIJICHHS c
NeiCTBOBATH B 0€301MacHOCTUIIPU cooO011IeHuEM,
Ype3BBIYAHBIX CHTYAITHSIX BEJCHUHUTIPOPECCHOHATBHOUICATSIILHOCTH, | Tpaduueckue u
- OmnpenensieTr MyTH nu(poBblE  JTUKTAHTHI,
o0ecrieyeHusApeCcypcocOepeKEeHNUS; 3aIuTa pedeparos,
- Bribupaer netictBus u GopMsl CO3/IaHKE TIPEe3EHTAIIHIA,
MOBE/ICHUS B UYPE3BBIYAHBIXCUTYAITUSX; WHTEPIIPETAINS
- Cobmromaer TpeboBaHUS pe3yIbTaToB
0€e30IMacHOCTIKU3HEAEATEIbHOCTH, HaOII0ACHUI 3a
OXpaHbITPyAa MPU NESTEIbHOCTBIO
OpraHu3aIMO0Pa30BATEIHHOIO MPOLIECCa. | O0YJarOIIETroCs B
mporecce OCBOEGHUS
o0OpazoBarenbHON
POrPaMMBI
JuddeperunpoBaHHbIi
3aueT / DK3aMeH
IIK 2.5 Odopmiate - TPaMOTHOE YTEHUE TEXHOJOTHUYECKOU U DKcnepTHOe

TEXHOJIOTUYCCKYIO U
TEXHUYCCKYIO JOKYMCHTAIIUIO
I10 DKCIUTyaTaluu
He(TerazonpoMbICIOBOTO
o0opyI0BaHUS

TEXHUYECKOU AOKYMCHTAIUIO 11O
OKCILTyaTaluy He(hTEra30mpOMBICIIOBOTO
o0opynoBaHus;

- BBITIOJTHEHUE MPABUIBLHOTO O(QOPMIICHUS
TEXHOJIOTUUECKON M TEXHUYECKOU
JIOKYMEHTALNIO;

HAOJIOIEHUE U OI[CHKA B
IIPOIIECCE BBHITTOJTHECHUS:

- NPAKTUYECKUX
3aHATHUH;

- 3aJTaHUH 110
CaMOCTOSITETbHOM
pabore;

- 3aJTaHUH 110
KOHTPOJIbHOH paboTe;

- B IIpo1iecce
BBITTOJTHEHUS
WHIUBHIYATHHOTO
MpOEKTAa.

JuddepenunpoBaHHbIT
3a4er
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4.2. OueHoYHbIe MAaTEePHAJIbI TPOMEKYTOYHOM aTTECTAIIUM:

Bonpocsr 11t moarotoBku k auddepeHmpoBaHHOMY 3a4eTy:
1. 1. Pemuts 3agauy:

B nernem narepe Ha KaxJ10ro yyactHuka nojaraercsa 40 r. caxapa B ieHb. B narepe 166
yenoBeK. CKOIBKO KMJIOIPaMMOBBIX YIIAKOBOK caxapa MOHAJA00MUTCs Ha BECh JIareph Ha 5 JHEN?

B nauke 500 nucroB Oymaru popmata A4. 3a nepemno B opuce pacxoayercs 800 nuctos. Kakoe
HaMMEHBIIIEe KOJMYECTBO MaueK OyMaru Hy»KHO KynuTh B ouc Ha 3 Hepenu?

2. Ompenenutsb BUA rpaduka GyHKINN, N300paKEHHOTO Ha PUCYHKE:

YA
‘ UA ,
¥,
b=ac|—
b
a
ol 1 x 1]
i
—
] >
b 0 c x

3. Jlana ¢ynxims f(X)=2x>+4x-5. Beraucnure f(-1)

Jlana dynkmus f(X)=3x2+2x+1. Beraucnure f(-2)

4. Pemte 3amauy:

C ceHTs0ps 10 Mali Ha JKEJIC3HOIOPOKHBIC OUIICTHI IS IKOJLHUKOB JAecTBYeT ckuaka 50% ot
CTOMMOCTH OuJIeTa JJIs B3pocaoro. B ceHTsaope cembs (Mama, nmamna u peOeHOK-IITKOIbHUK)
Kynuia OmIeTsl Ha oe3 . JKene3HOJOpOKHBIN OWIIeT JJIst B3pOCIIOTO Taccakupa

ctoun 950 py6ueii. KakoBa o01ast cTOMMOCTb TOKYTIKHU?

Moo6unbHbIM Tenedon ctous 3500 pyoieir. Uepes HEKOTOpPOe BpeMs 1IEHY Ha 3Ty MOJIEINb
cHu3uiM 110 2800 pyOneit. Ha ckoibko mpo1eHTOB Obljla CHU)KEHA 1ieHa?
5. Pemmte HepaBeHCTBO X-5 < 5x+11 iy

6
Pemmre HepaBencTBO: 3¥71 > 9

6. Haiinure momans Tpamnenuu, n3o0paxEHHON Ha PUCYHKE.

o

Haiinure momaas TpeyroabHUKa, H300paKEHHOTO Ha PUCYHKE

[ .
Wksssssssssssasss
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- 3330 3234
. Beruncnure: ;
Vie ' W81
8. Boruncaute 5x%3 - xV7 npu x = 2,
5x13 - x1" nmpux =3
9. Beruucnure:log,, 4 + logy, 3

Brruncnure: log, 44 — log, 11

10. Kak Ha3bIBalOTCS JIBE MIPSIMBIE B IPOCTPAHCTBE, KOTOPHIC TIEPECEKAIOTCS O] IIPSMBIM
yriiom?

Kaxk Ha3pIBaroTCS 1B MpsIMBIE B IPOCTPAHCTBE, KOTOPHIE JISKAT B OAHOM IUIOCKOCTH U HE
HepeceKaroTCs?

11. JTaHbl BEKTOPBI AB(-1;3;-3) HR (4;-5;1). Haiiaure cymMMy M pa3HOCTb BEKTOPOB.
12. Pemure ypaBHenue: log,(x — 12) = 3, logz(x+9) = 4
13. Pemmte HepaBenctBo 572 <125 | 8x-8 > 9x+8

14. Haiigute kopenb ypaBHenust Vx + 12 = 6, Vx + 3 = 3

7'[57'[

15. IlepeBenute Mepy U3 paJiMaHHON B TPayCHYIO 53

16. Pemute ypaBHEeHUE: 2232 _4=0; 3%48:3*-9=0

T 2T . T . 2T

17. Berauciure:cos — * coS — — sin— -+ sin—

12 3 12 3
. 17w 5w 17m ., 51
sin—"-+cos— — cos— " sin—
6 3 6 3

18. Pemute 3amauy:

- Yepes BepIlIMHY OCTPOro yIiia npsMoyroiabHoro TpeyroibHuka ABC ¢
npsimbiM yriioM C niposenieHa npsMas AD, neprieHauKyisspHasi II0CKOCTH
TpeyroiabHuka. Haiinure pacctosaue ot Touku D no Bepmvn B u C, ecniu a=7,
b=9, c=11.

- Uepes BepIIMHY OCTPOro yIia NpsMOyroibHoro tpeyroinbHuka ABC ¢
npsMbiM yriioMm C nposeneHa npsimas AD, neprieHauKyssipHas I0CKOCTH
TpeyronbHuka. Halimure pacctosaue ot Touku D 1o Bepiuna B u C, eciiu a=6, b=8, c=10.

Martpuua

CBOJTHBII KOHTPOJIb U OI[EHKA OCBOSHUS YI€OHON AUCIUTILINHBI
OV/I.11 MaremaTuka

3HaHusA, yMeHUs Homepa 3apannit
P62 YMeHue oneprpoBaTh MOHATUSAMM: A3, A7, A8, A9, All, A13, Al14, Al5, B1, B2,
CTEIeHb YUCIa, JorapuMbl YCIia; yMEHNE B3, Cl

BBITIOJIHATH BRIYMCIICHHE 3HAYCHHUH U
HpCO6pa3OBaHI/I$I BBIpa)KCHI/If/'I CO CTCIICHAMU U
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Jorapudmamu, mpeodpazoBaHus JpoOHO-
palMOHATBLHBIX BBIPAXKECHUH;

I1P63 YMenue onepupoBaTh MOHATUSMU:
paloHaIbHbIE, UPPALIMOHAJIBHBIE,
HOKa3aTesbHbIC, CTEIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUIECKHE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI

A3, A7, A8, A9, All, Al13, Al4, Al15, B1, B2,
B3, Cl

ITP04 YMeHus onepupoBaTh NOHATUAMU:
byHKIMs, HeTIpepbIBHAS (QyHKIIHS,
IIPOU3BO/IHAS, IEPBOOOPa3HAs, OIPEICIICHHBIH
MHTETPa; YMEHUS HAXOIUTh IPOU3BOIHbIC
3JIeMEHTAPHBIX (PYHKIIMA, UCTIOTIB3YS
CIIPaBOYHBIN MaTepuabl; UCCIEIOBAThH B
OPOCTEUIINX Cy4asx GYHKINU HA
MOHOTOHHOCTb, HAXOJIUTh HAUOOJIBILINE U
HAaUMEHbIIINE 3HaYeHUS (PYHKIIHI; CTPOUTH
rpadMKd MHOTOYJICHOB C UCIIOJIb30BAHUEM
amrmapara MaTeMaTHYECKOTO aHAIIN3a;
MPUMEHSTH IPOU3BOIHYIO MPU PEUICHUH 3a/1a4
Ha JIBU)KCHUE; PEIIaTh MPAKTHKO-
OpPUECHTHPOBAHHBIE 33/1a4H HA HANOOJIBIIUE U
HAaUMEHbBIIINE 3HAYCHH S, HA HaX0XKJIEHUE MYTH,
CKOpPOCTH M YCKOPECHHS.

AS, A13, Al4, AlS5

P65 Ymenue onepupoBaTh NOHATUSIMU:
panmoHanpHas pyHKIHS, TOKa3aTeIbHas
byHKIus, cTenenHas QyHKIus,
Jorapupmuyueckas GyHKIus,
TPUTOHOMETpHUEcKHe QYHKIIUHU, OOpaTHbIE
(GYHKLINU; YMEHHE CTPOUTDH IrpaduKu
U3yYEHHBIX (DYHKIIMIA, UCTI0JIb30BaTh rpauku
P U3YUYEHHUH MTPOLIECCOB U 3aBUCUMOCTEH,
IPY PELICHUH 33/1a4 U3 JPYTUX yu4eOHbIX
IPEIMETOB U 33J]au U3 peasIbHOM KHU3HH;
BbIpaXxkaTh (OpPMyJIaMH 3aBUCUMOCTU MEXIY
BEIIMYMHAMHU

A5, A13, Al4, Al5

I1P6 14 Ymenue BRIOUpATh TOAXO/ISIINMA
U3Y4YEHHBIM METOJ JJI pELICHUS 3a1a4yeil,
pacrio3HaBaTh MaTeMaTHUeCKue (PaKkThl U
MaTeMaTU4YeCKHe MOJEIHN B IPUPOAHBIX U
0O0I11eCTBEHHBIE SBJICHUSX, B UCKYCCTBE;
YMEHUE IPUBOJAUTH IIPUMEPHI
MaTeMaTU4YeCKNX OTKpBITHI Poccuiickoit n
MHUPOBOH OOIIECTBEHHOI HAyKH

Al, A2, A3, A4, A5, A6, A7, A8, A9, Al0,
All, Al2, A13, Al4, Al5, B1, B2, B3, Cl1

IIPyS YMeHne onepupoBaTh MOHATUAMM:
HaTypaJIbHOE YUCJIO, LIEJIOE€ YUCIIO, OCTATOK 10
MOJyJII0, PallMOHAIbHOE YUCIIO,

Al, A2, Ad, AS, A6, A10, A12
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HMppalOHAIBHOE YHCIIO, MHOXKECTBA
HAaTypaJbHbIX, LENbIX, PALUOHAIIBHBIX,
JICUCTBUTEIIbHBIX YUCEIT; YMEHHUE
WCIIOJIb30BAaTh MPU3HAKU JEITUMOCTH,
HAUMEHBIINHI OOIIUI IeJINTENL U HAUMEHbIIIEE
obmee kpaTHoe, anroput™ EBknuma npu
pELIEHNH 3a]1a4; 3HAKOMCTBO C Pa3JIUYHbIMU
MMO3UIIMOHHLIMH CUCTEMAaMH CUMCIICHHUS

ITPy 6 YMmeHnue cBOOOIHO ONIEPUPOBATH
HNOHSTHUSIMU: CTEIIEHb C LIEbIM IIOKA3aTENEM,
KOpEHb HATypaJIbHOM CTENEHH, CTENIEHb C
paloHaIbHBIM IIOKA3aTENIEM, CTETIEHD C
JEHCTBUTENBHBIM (BEIIECTBEHHBIM)
nokasareseM, Jorapudm gucia, CHHYC,
KOCHHYC U TaHT'€HC MPOU3BOJIBHOIO YKCIIa

Al, A2, A3,A4, A9, A12,B1, B2, B3, Cl

Py 7 Ymenue onepupoBaTh HOHATUAMMU:
TOKJIECTBA, TOXKJIECTBEHHOE ITPeoOpa3oBaHUE,
YPaBHEHUs, HEPAaBEHCTBA, CUCTEMA YPAaBHEHUN
Y HEPaBEHCTB, PAaBHOCUJIBHOCTh YPaBHEHUH,
HEPaBEHCTB U CUCTEM, PALMOHAJIBHBIE,
UPPALMOHAIBHBIE, [I0Ka3aTEIIbHBIE.
CTETeHHbIE, TorapuMUUecKue,
TPUTOHOMETPUYECKUE YPABHEHMUS,
HEPaBEHCTBA U CUCTEMBI; YMEHHUE PEIIaTh
YpaBHEHUU, HEPABEHCTBA U CUCTEMBI C
IIOMOILBIO PA3JIMYHBIM IIPUEMOB; PEILIaTh
YPaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C
napaMeTpoM; IPUMEHATh YPaBHEHNUS,
HEPaBEHCTBA, UX CUCTEMBI JUISl PEILICHUS
MaTEeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3InIHbIX
oOnacTeil HayKH U peaibHOI KU3HU

A6, A7, A8, A9, B1, B2, B3, Cl

IIPy 8 VYmenue cBOOOIHO ONEpUPOBATH
HNOHATUAMM: Tpaduk (yHKIMH, OOpaTHas
GyHKIUSA, KOMOO3UIMS (QYHKIUH, JHUHEWHHas
GyHKIMS, KBagpaTuyHasi QYHKIMS, CTEIIEHHas

byHKUIMSA C  ULeJbIM  IIOKa3aTeseM,
TPUTOHOMETpHUecKHe (yHKUIHUH, OOpaTHbIE
TPUTOHOMETPHUECKHE ¢byHKIIUY,

nokasaresbHas U Jorapupmudeckas QyHKIUY;
yMEHHEe  CTpouTh  TIpaduku  (yHKUUH,
BBIIIOJIHSTh npeoOpa3oBaHus rpaduxoB
dyHKIwmii;

YMenue ucnonb3oBarh rpaduku GyHKUUN 1S
U3YYEeHHsI TPOILIECCOB M 3aBUCUMOCTEH MpH
pelmeHnuH  3amad M3 JAPYruX  y4eOHBIX
IPEeIMETOB W peaJbHON JKU3HHU; BBIPAXKATh
dbopmynamu 3aBUCUMOCTH MEXTY

AS, A13, Al4, AlS5
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BEJIMYMHAMU;
YMeHue CBOOOJIHO ONEpUPOBATH MOHATUSAMU:
YETHOCTh (DYHKIMH, IEPUOJUUHOCTh (QYHKIINHY,
OTPaHUYEHHOCTh  (YHKIMH, MOHOTOHHOCTb
(GyHKIMHU, 3KCTpeMyM (QYHKLIWH, HauOoJjblIee
U HauMeHblllee 3HaYeHHs (QYHKIMH Ha
IIPOMEXKYTKE; yMEHHE IIPOBOJMTH
uccie[oBanne QyHKINU;

VYMeHue HCIob30BaTh CBOMCTBA U IpaduKu
(byHKUMN 1715 pelieHus ypaBHEHHH,
HEPaBEHCTB U 3a/1a4 C [IapaMeTPaMHy;
n300pakaTh Ha KOOPIAUHATHOM MJIIOCKOCTH
MHO>KECTBA PELICHUN YPABHEHUI, HEPABEHCTB
B U UX CUCTEM

TPy 10 VYwmenue omnepupoBaTb HOHSITHUSIMHU:
HENPEPBhIBHOCTh byHKIHH, ACHUMIITOTBI
rpaduka  ¢yHKIMM, TEepBas U BTOpas
npou3BoaHas (YHKIHUH, TEOMETPUYECKHH W
buznUecKui CMBICII MIPOU3BOAHOM,
nepBooOpasHas, ONpEIETICHHbI HHTerpa;
YMEHHE HaxXOAUTb aCUMOTOThI  rpaduka
(GYHKIMHM; YMEHHUE BBIYMCIATH IPOU3BOHBIC
CYMMBI, IIPOU3BEICHHUS, 4aCTHOT'O U
KOMIO3UIMI (DyHKUMN, HaXOJUTh YpaBHEHUS
KacaTelbHBIX K rpaduky QyHKINH;

YMeHue UCI0JIb30BaTh IPOU3BOAHYIO JUIS
UCCIICTOBAHMS (PYHKIIMH, 11T HAXOXKACHHIMA
HAWIy4Ilero peleHus B MPUKIAIHbIX, B TOM
YHCIIE COLUAIBHO-DKOHOMUYECKUX U
bu3nyecKux 3aaayax, AJis onpeaeseHus
CKOPOCTH M YCKOPEHUS; HaXOAUTh IJIOIAAN U
00BeMbI (UTYp ¢ TOMOILBIO HHTErPaa;
IPUBOJUTH IIPUMEPHI MATEMATUYECKOTO
MOJIEJTUPOBAHUS C TIOMOIIBIO
TuddepeHIaIbHbIX ypaBHEHUH

AS, A13, Al4, Al5
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HNHCTpYKIIMSA 110 BHINOJHEHUIO PadoThI

Bawm nipenmaraercs BBITOTHHUTH 3aaHus TpeX BHIOB - A, B, C. Ha ux Bemonanenue orBogutes 90
MUHYT.

Jlyis BBIOTHEHUST pabOThl HEOOXOJUMO MPHUTOTOBUTH YHCTHIC JIUCTHI, pydKa, JTHUHEHKA,
Kapanjaam. Bce TUCTBI JOMKHBI OBITH MOANMCAHBI B MPAaBOM BEpXHEM YIiny: (pamuiusi, ums,
OTYECTBO, HOMEP T'PYIIIHLI — 3TO 00s13aTrenbHO. Eciin paboTa He moanucaHa, oHa HE TPUHUMACTCS
U IIPYU IPOBEPKE HE YUUTHIBACTCA.

IepBb1ii 010Kk 3aganmii — YacTh A — IpeACTaBIsIeT co00il HAOOP TECTOB C BHIOOPOM OTBETA.
Bcero 3aganuii — 15. K kaxaoMy 3agaHuio 1aeTcs YeThlpe BapuaHTa OTBETa, OJUH M3 HUX MPaBUJIBbHBIN.
3a KaXIpIi paBUIIBHBIN OTBET BrI momyqaete 1 Gam.

Bropoii 010k 3ananuii - yacte B comepxut aBa 3agaHusi, ¢ KpaTKUM OTBETOM.

Tpernii 60k 3aganmii - yacte C - COIEPXHUT ONHO 3aJaHHE, C TOJHBIM OOOCHOBaHHBIM
peLICHUEM.

BHumarenbHO npouuTaiiTe KaXaoe 3aJaHME M IpelylaraéMble BapHaHThl OTBETa, €CIM OHU
umerotces. OTBedanTe TOIBKO MOCIIE TOT0, KaKk Brl mpoaHan3npoBaiu Bce BApUaHThI OTBETA.

Bb1 MoeTe BBIONHATE 33JaHUs B TOM IMOPSIKE, B KOTOPOM OHU JaHbl. Ecim xakoe-To 3amaHue
BBI3BIBACT Y Bac 3aTpynHeHusi, IpomycTuTe ero ¥ nocTapanTech BHIIIOJHUTH T€, B OTBETAX KOTOPHIX BEI
yBepeHbl. K mponyIieHHbIM 3aJaHusIM MOKHO OyZieT BEpHYThCsI, eclil y Bac octaercst Bpems.

3a BoImonHeHue 3amaHuii O0goxka A jgaercs 1 Oamn, Omoka B - 2 6amma, 6moka C- 3 Gamna,
NPaBUIIBHBIA OTBET IPU OTCYTCTBHU TEKcTa pemieHus oueHusaercs B 0 GayutoB. bamiel, momydeHHble
Bamu, cymmupyrotcsi.

[ocrapaiiTecs BBITOTHUTH KaK MOXHO OOJbIIE 3aJaHUi M HAaOpaThb HAWOOJIbIICE KOIUYECTBO
OaIioB.

Kputepun ouennBanus:

MaxkcuMalnbHOE KOJIMYeCTBO O0auioB — 24 Oaiuia

Tpouent 0-49% 50%-74% 75%-89% 90%-100%
BBITIOJIHCHUA
Bamn 0-11 12-17 18—21 22 24
OreHka 2 3 4 5
Kenaem ycnexoa!
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HuddepennmpoBannblii 3a4eT
MO TUCITUTUINHE
OV .11 «MaTemaTuka»
Bapuant |

Brinonaenue paboTsl paccuntano Ha 90 MUHYT.
Baok A
K kaosicoomy 3a0anuro 610ka A 0aHo HeCKOIbKO 0MEemos, 00UH U3 KOMOPbIX epHbll. YKadicume

8bIOPAHHBIU BAMU HOMED NPABUTLHO20 OMEemd.

50,3

Al. Ynpocrture BeIpakeHue 5+
1)0,2 2) 25 3)5 4)1

A2. Berunciure (3\/5 )Z +3/64

1) 10 2) 20 3)5 4) 22
A3. Boruuciute 109424- 10946
1)1 2)-1 3)2 4) -2
E ey
A4. Bpruncnurel6 4
1) -2 2) -8 3)0,5 4) 0,125 5
A3
AS. Vkaxute 06actb onpenencuus gynxiuu Y= f(X) 3amannoit ,/ 3
rpagukoM 25 OF
1) [2:3] 2) [0;3] 3) [-2:4] A(-1;2)
y—2x =2,
A6 P v 2x - 4y = 7.
. Perure cucremy ypaBHEHUIA
31X 0
A7. Peumnte Hepasenctso X +1
1) [-3:-1] 2) (-00;-3] U(-15+00)  3) [-1;+00) 4) (-00;-3)

A8. Ompenennre, KAKOMY IPOMEXYTKY IPUHAIJIEKUT KOPEHb YPABHEHUS
logs(5-x)=logs23

1) (61;64) 2)(-81; -79)

3) (-20;-10) 4) (79; 81)

A9. Permure HepaBeHcTBO 5 < 625
1) (050,51 2)[35+0)  3) (-0;-05] 4)[-4;3]
A10. B sinuke 10 yepHbIX U 5 KpacHbIX mapoB. KakoBa BEpOATHOCTH BBIHYTH KPAaCHBIN LIap.

1 5
1) — 2) — 3)0,2 4)0,5
) 3 ) ) )
A11. Beruncnure (1542-1162):270
1) 100 2) 38 3) 25 4) 36
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i/ambsc . i/aAbZCM
a’hc

A12. YpocTute BbIpaK€HHE

1) abc 2) a’bc 3) ab’c 4)a’c?

A13. Haiigure obnacts onpeaencuus Gpyakimn Y=100o.1(x-2)
1) (0;2) 2) (2;+e0) 3) ((052)  4) (45to0)

Al4. I'padux xakoi GpyHKIIMH H300pa’keH HA PUCYHKE?
1) y=logoix  2)y=0.7" 3)y=rn* 4)y=lgx

A15. Jlana dpynxmus f(X)=2x2+4x-5. Beraucinte f(-2)
1) -7 2)-5 3)7 4)5

baok B
B kascoom 3a0anuu 6noxa B pewume 3a0auu

B1. Pemure ypaBuenue 9% - 4:3% - 45=0

B2. Pemute ypaBHeHue +x+1=x-5

yA

o|

B3. Kax(szy M3 YCTBIPCX HCPABCHCTB B JICBOM CTOJ'I6I.[€ COOTBETCTBYCT OAHO U3 pCI_HeHI/Iﬁ B
IIpaBoOM CTOJ'I6I_I6. YcTaHOBUTE COOTBETCTBUEC MCXKAY HCPABCHCTBAMH U UX PCHICHUSAMU.

A. logsx<1l 1) (5; +o)
B. logsx>1 2) (0,2; +oo)
B. logsx<-1 3) (0; 5)

I'. logsx>-1 4) (0; 0,2)

Bbaok C
B 3a0anuu 6noxa C npuseoume nonnoe peutenue.

1 2x
3. = | =243
Cl1. 9

log ; y—log ; x=4
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HuddepennmpoBannblii 3a4eT
MO TUCITUTUINHE
OV .11 «MaTemaTuka»
Bapuant |l

Brinonaenue paboTsl paccuntano Ha 90 MUHYT.
Baok A
K kaosicoomy 3a0anuro 610ka A 0aHO HECKOIbKO OMBEmMo8, 00UH U3 KOMOPbLIX 8epHblil. YKadicume

8bIOPAHHBIU BAMU HOMED NPABUTLHO20 OMEemd.

0,4

Al. Ynpocrture BeIpakeHue 2211 3

1) 25 2)0.25 3)4 4)-4
A2. Bprumnciaute (2\/§ )2 —4/81

1) 17 2) 16 3)7 4) 6
A3. Beraucnute 10g535- logs7

N1 2)-1 3) -2 4) 2

2
1 )3
A4. Beruuciure' | —
)
1)0.2 2)0.4 3)5 4) 25

AS. YkaxuTte NpoMeKyTOK, Ha KoTopoM ¢yHKiws Y= f(X) Bo3pacraer

1) [0;1] 2) [0;4] 3) [-2;0] 4) [-2;4]

{x +5y =3,
A6. PemeHueM CHCTEMbI ypaBHEHHI 2x =5y =-b. (o geres napa
quce
1) (-9;-2,4) 2) (-1,08) 3) (0,8;-1) 4) (-2,4;-9)
8x—24 <0

A7. Pemnte HepaBeHcTBO X

1) (05+0) 2) (-o0;3) 3) (0;3) 4) (-00;0) U(3;+00)
A8. Onpenenute, KaKOMY TPOMEXYTKY MPUHAUICKUT KOpeHb ypaBHeHus 10g2(3-x)=10g220

1) (-1;3) 2) (18;0)

3) (-20; -4] 4) [0;1]

A9. Pemute HepaBeHcTBO 3% > 377"
1) [3;+ ) 2) [1,5:+ ) 3) (-0;-1,9] 4) [-3:3]

A10. Ha 100 TeneBu30poB B cpeHEM MpUXoauTcs 3 OpakoBaHHBIX. KakoBa BepOsSTHOCTh
KyIUTh OpakOBaHHBIN TEJIEBU30D

1) 0,03 2) 0,97 3) 1,03 4) 0,3
A11. Beruncnre (1232-1172):120
1) 10 2) 12 3) 24 4) 36

4/atbec? -4/a*hct
a’bc?

A12. YpocTute BeIpaxeHue
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1) a®bc 2) a%bc? 3) ab’c 4) abc?
A13. Haiigure obsiacts onpeaencuuii: y=10gs (x -8)

1) (-8;+0) 2) (8;+o0) 3) (-0;-8) 4) (0:8)
UA ‘
Al4. I'paduk kakoi GyHKIMH H300paKeH Ha pUCYHKE ?
1) y=logox  2)y=7*  3)y=0.5¢ 4)y=logo.x R
1 -
A15. dynknus f(xX)=3x2+2x+1. Beruucnure f(-4) . 7
1)21 2) 10 3) 40 4) 41 .
0 c
baok B

B kascoom 3a0anuu 6roxa B pewume 3a0auu
B1. Pemmrte ypapHenue: 4°%-3-4%-4=0

B2. Pemwurte ypaBHeHHEe X —1=+/6+ 2X

B3. Kaxxiomy 13 4eThIpex HEPABEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJTHO U3 PEIICHUM B
MIPaBOM CTOJIOIIE. Y CTAaHOBUTE COOTBETCTBHE MEXIy HEPAaBEHCTBAMU U MX PELICHUSIMHU.

A. logax<1 1) (2; +o0)
B. logox>1 2) (0,5; +o0)
B. logox<-1 3) (0; 2)

I. logax>-1 4) (0; 0,5)

Buaok C
B 3a0anuu 6noka C npusedume noanoe peuienue

1 -y
2] =24
c1.{® [9) 3

log, y—log, x=0,5



ITAJIOHBI OTBETOB

Bapuant | Bapuant |l

Al 2 3

A2 4 1

A3 1 1

A4 4 4

AS 3 1

A6 2 2

A7 2 3

A8 3 3

A9 3 2
A 10 4 1
A1l 2 2
A1l2 4 2
A 13 2 2
Al4 1 2
Al5 2 4

B1 X=2 X=2
B2 X=8 X=5
B3 A3B1B412. A3B1B412
Cl1 (1,9) 1:2)
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4.3. OeHOYHbIE MATEPUAJIBI TEKYLEr0 KOHTPOJIS:

OueHoYyHbIE MaTepuabl sl TEKYHIETO KOHTPOJS YCHEBAEMOCTH IIPE/ICTABIICHBI B
Tlpunoowcenuu 2.

45



