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[Tporpamma pa3paboTaHa Ha OCHOBE:

[Ipukaza MunuctepctBa mnpocBemnieHus: Poccuu ot 30 Hos0ps 2023 1. Ne 907 «OO06
YIBepXKIEHHH  (hefepaibHOTO  TOCYAApCTBEHHOTO  OOpa3oBaTEIbHOrO  CTAaHAAPTa  CPEIHETO
npo¢eCCHOHAIBHOTO 00pa3oBaHus 1o cnenuanbHocTh 15.02.19 CBapodyHOE TPOU3BOICTBOY.

ITpukasa MunucrepcTBa o0Opa3oBaHUs u HAyKHU Poccuiickoit denepauuu
or 17 mas 2012 Ne 413 «O06 yrBepkaeHHH (eaepabHOIO TOCYAapCTBEHHOTO 00pa30BaTeIbLHOTO
CTaHzIapTa cpenHero obiero oopasoanus» (¢ usmenenusmu ot 01 despanst 2024 r. Ne 62);

[Ipukaza MunuctepctBa mnpocBemenuss P® or 18 mas 2023 Ne371 «O06 yTBepkIeHUH
benepanbHON 00pa30BaTENBLHON MPOTPAMMEBI CPEAHETO 00IIIero 00pa3oBaHUsY;

B COOTBETCTBUH C:

OenepanbHoil padoueii mporpammbel COO mo yuebHOMY mpeamery «Maremarukay (0a30BBIN
YPOBEHB);

IpUMEpHOI paboueil mporpaMMel 0011€00pa30BaTENbHON AMCUUIUIMHBL «MaTeMaThukay s
npoeCCHOHANIBHBIX  00pa30BaTENbHBIX OpraHusanuii, yrtBepskaeHHon OI'BOY AIIO HPIIO
ot 30 Hos6ps 2022 r., paspaborannoii s cnennanbHoct CITO 15.02.19 CapodHoe mpou3BOICTBO;

PekoMenpanusiMu 1O peanu3aluy CpeaHero obmiero oOpa3oBaHUS B MpeAeliax OCBOCHUS
00pa30BaTeNBLHON MPOrPaMMBbI CPEIHETO MPOQEeCcCHOHATBHOr0 oOpa3oBanus (MUchMo JlemaprameHTa
rOCy/lapCTBEHHOM TMOJUTUKHM B cdepe cpeaHero mnpodeccuoHampHOro  o0pa3oBaHUs U
npodeccroHanbHOro o0ydenus Munmnpocsemienus Poccun ot 01.03.2023 Ne05-592).

Opranuzanusa - pazpaboruuk: BIIOY OO «OpnoBckuil TeXHUKYM MyTei cooOiieHuss umeHu B.A.
JlarmoukuHa»

PazpaboTunkmu:

Tepuoseix H.U., meromuct BIIOY OO «OprnoBckuil TEXHUKYM MyTei cooOmieHuss nMeHu B.A.
JlanmoukuHa;

®posnosa JI.H., npenonasarens Matematuku BIIOY OO «OpnoBckuil TEXHUKYM MyTeH COOOILIEHUS
nmenn B.A. JlanmoukuHay,

BenenukroBa J[.A., npenoaaBarens MatemaTuku BIIOY OO «OpnoBckuii TEXHMKYM MyTel
coobmieHust umeHu B.A. JlanmoykuHay.

PaCCMOTpeHO, OlIO6pCHO U PEKOMEHJOBAHO K IPHMCHCHHIO Ha 3aceJaHuy NpeIAMETHO-IIUKIOBOH

KOMHCCHH 00111e00pa3oBaTeIbHbIX JHCIHUILIHH.
ITpotoxon Ne 44 ot « A6 » _LsOK2L-2024T.

[IpoBepeno: | COI'JTJACOBAHO:
Meroauct OY 4 ; \ 3amegrurenp IMPeKTopa
Tepuossix H. 1. E;& \ ‘%A‘Bono6yea A.B.
‘ L / " 3as. otzenom OI1

. — HWBanosa E. JI.
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COJEPXAHUE

OOmast xapaktepucThka paboueil mporpammbl 00IIE00pa30BATEIBLHON JIUCIUILTAHBI
«Marematuka

CrtpykTypa u conepkanue o01eo0pa3oBaTeIbHON TUCITUTLIAHBI

YcnoBus peanusamnuy mporpaMMbl 001eo0pa3oBaTeIbHON TUCITUTUTHHBI

KoHTpob 1 O1IeHKa pe3yIbTaTOB OCBOSHHS 00I1e00pa30BaTEIIEHON IUCITUTITHHBI



1. O0mas xapakTepucTHKa pado4eil mporpaMMsl 0011e00pa30BaTEJIbHOM JIMCIHIIIHHbI

«MareMaTHKa»

1.1. MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMmbl

OO6meoOpa3oBaTenbHas AUCHUITIMHA —«MareMaTuka» SBISETCS 00sS3aTeIbHOW  YacThIO
o0meobpazoBarenbHOr0 IUKIa oOpazoBaTenbHOM mporpammbl CIIO B coorBercTtBUM ¢ PI'OC 1o
cnenuanbHocTy 15.02.19 CBapouHO€E IPOU3BOJICTBO.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YyJbTAThI 0OCBOCHUA TUCHUIIIMHBI:

1.2.1. Heanb o0meodpa3oBaTe1bHOM IUCHUILINHBI
Lens muctummuabl «Marematuka»: chopMupoBaTh y oOydarommxcsi 0a3oBBI YpPOBCHb B
o0JlacTH MaTeMaTUKU M HABBIKM €ro MPUMEHEHHS B MPAKTHYECKOW NpodecCHOHaTbHON

JCATCIIbHOCTH.

1.2.2. Pe3yabTaThl OCBOEHHMS 0011€00pPa30BATE/ILHOI JAUCHMILUIMHBI B COOTBETCTBUH €
®I'OC CIIO u na ocaose ®I'OC COO

Oco0oe 3HaueHWe IUCHUIUIMHA UMeeT mnpu ¢opmupoBanuu u paszputun OK (oOmue
komnereHimn) U IIK (npodeccnonansupie kommnereniuu), JIP (m4HOCTHBIX pe3ynbraToB), MP
(MeTampenMeTHBIX pe3yabTaToB) U [1P6 (mpeaMeTHBIX pe3ynbTaToB 6a30BOI0 YPOBHS).

Koabl Pe3yabTaThl 0CBOCHHSA AU CHUILIUHBI

pe3y/1bTaToB
BeiObupate  cnocoObl  pemieHHst  3a7a4  MPO(ECCHOHAIBHOW — IESITeIbHOCTH

OK 01 HIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

Hcnonp30BaTh COBpPEMEHHBIE CPEICTBA IIOMCKA, AaHAJIW3a W HWHTEPIPETALNN

OK 02 uHpopMauu W  WHQOPMALMOHHBIE TEXHOJOTMM JJsi  BBIIOJHEHMS  3ajJad
npodecCHOHATIBHOMN J1eTeIbHOCTH,

[InanupoBaTh M peaqu30BbIBaTh COOCTBEHHOE MPOQPECCHOHANBHOE U JIMYHOCTHOE

OK 03 pasBUTHE, MPEIIPUHUMATENbCKYIO0 JesATeIbHOCTh B IpodeccuoHanbHOM cdepe,
UCIOJIb30BaTh 3HAaHUS MO (UHAHCOBOM TPAMOTHOCTH B PA3IUYHBIX KU3HEHHBIX
CUTYalUsX;

OK 04 O} dexTuBHO B3aUMOJIEHCTBOBATh U padOTAaTh B KOJUIEKTUBE U KOMaHJE;

OK 09 [Tonb30BaTbes  MpoeCCHOHATBPHOW JOKYMEHTAallel Ha ToCyAapCTBEHHOM U
MHOCTPaHHOM SI3bIKaX.

JIPB 1.7 [Tonumaromuii  npoeCCHOHAIbHOE  3HAYEHHE  OTpaciu  JUid  COLHUAJIBHO-
HKOHOMHYECKOT0, TPOMBIIIJIEHHOTO U HAYYHO-TEXHOJIOTMYECKOT O Pa3BUTHSI CTPaHbl

JIPB 2.5 Oco3HaHHO  MPOSIBIAIONIMNA  HEPABHOAYUIHOE  OTHOLIEHHWE K  BbIOpaHHOMU
npodeccuoHaIbHON JIESITEIIBHOCTH, IIOCTOSIHHO COBEpIIECHCTBYETCS,
PO)eCCHOHAIBHO PACTET, MPOCIIABIISSI CBOIO TPO(ECCHIO/CIIETHATIBHOCTb.

JIP 6.3. Bripaxkaromuii  0CO3HaHHYIO TOTOBHOCTh K HENPEpPhIBHOMY O00pa3oBaHUIO H
caM000pa30BaHMIO B BEIOpaHHOU chepe mpodheCcCHOHATBHON e TETbHOCTH.

JIP 6.6 Ob6nanatonuii  cOPMHUPOBAHHBIMU TPEACTABICHUSIMU O 3HAUYEHUM U IIEHHOCTHU
BbIOpaHHOW Mpodeccuu, MPOSIBISIIONINN yBaXX€HHE K CBOEU MpOPeccuu U CBOEMY
npoeCCHOHATBHOMY COOOIIECTBY, IMOAJCPKHUBAIONINI MO3UTUBHBIA 00pa3 u
pecTrk cBoel mpodeccuu B 0OIIECTBE.

JIPB 6.8 ["'0TOBBII K OCBOEHHIO HOBBIX KOMIETEHINH B MPOHECCHOHATBHON OTPACIIH.

JIP 8.1 JesaTenbHO BbIpaXKarOMN IO3HABATEIBHBIE HMHTEPECHl B Pa3HbIX MPEIMETHBIX
o0nacTsax ¢ yuéTOM CBOMX HHTEPECOB, CHOCOOHOCTEH, TOCTHKEHHUH, BBIOpPAaHHOIO
HanpasJIeHUs IPOPECCHOHANTBHOIO 00pa30BaHUs U MOATOTOBKH.

JIP 8.2 OOnanmaronuii  MPEACTaBICHHMEM O COBPEMEHHOH HayyHOW KapTUHE MHpa,
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JOCTHKCHUSX HAyYKH M TEXHHKH, apryMEHTHPOBAHHO BBIPAXKAIONIMN ITOHUMaHHE
3HAUEHUS] HAYKM © TEXHOJOTHHA MJI pPa3BUTHS POCCHUUCKOTO OOImecTBa U
o0ecrieueHus ero 0€30IacHOCTH.

JIP 8.3

JeMOHCTpUpYIOIIUNA  HABBIKM  KPUTHUYECKOTO  MBIIUICHHUS, onpeeaeHus
JIOCTOBEPHOCTH HAay4HON HH(pOpMaIuu, B TOM uucie B cdepe mpodeccnoHanbHOMI
JIeATEITbHOCTH.

JIP 8.4

YMmeronuii BRIOUpaTh CocoObl pelieHus: 3a1ad NpoecCUOHANbHON AeATeIbHOCTH
MIPUMEHUTEIBHO K PAa3JIMUHBIM KOHTEKCTAM.

JIP 8.5

Hcnonp3yroniuii  COBPEMEHHBIE CpEACTBAa IIOMCKA, aHAIW3a M HWHTEPIpPETalnu
uHpopMmanuy, HMHGOPMAIIMOHHBIE  TEXHOJOTHMH  JJIsl  BBIOJHEHHS  3ajad
po¢eCCHOHATILHOM 1€ TEIbHOCTH.

JIP 8.6

PasBuBaromuii ¥ OpPUMEHSIOIIMKA  HaBBIKM  HAONIOJEHUS, HAKOIUIEHHS U
cucreMaTu3aluyd  (akTOB, OCMBICJIEHUS OIBbITA B €CTECTBEHHOHAY4YHOH H
TYMaHUTApHOH OONACTSAX TMO3HAHMSA, HCCIEAOBATEIBCKOW M TMPOQECCHOHATBHOMI
JESITEIIBHOCTH.

JIPB 8.7

O6na)1afom1/n‘?1 OIIBITOM Y4YacCTHA B HAYYHBIX, HAYYHO-UCCIICAOBATCILCKUX ITPOCKTAX,
MEpOIPUATHIX, KOHKypcax B paMKax NpoecCHOHATbHON HANpaBICHHOCTH
npodeccuu /CeabHOCTH.

JIPB 8.9

[TposiBnsitolUil  CO3HATENbHOE OTHOILEHHWE K HEMpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCIICNTHOW MTPO(eCcCHOHATLHOM 1 0OIIECTBEHHON ACSITEITLHOCTH

MP 01

ba3oBeIe TOrHYECKUE NEUCTBUS:

BBISBIIATh U XapaKTEpU30BaTh CYIIECTBEHHbIC IPU3HAKU MaTEMaTUYECKUX OOBEKTOB,
NOHATHI, OTHOIICHUH MEXIYy MOHATHAMHU, (HOPMYIHPOBATH ONpPEICICHUS MOHATHH,
yCTAQHaBJIMBaTh CYIIECTBEHHBbIH TNPU3HAK  KiIacCU(UKALMM, OCHOBaHMS Ui
0000IIeHNsT W CpaBHEHUS, KPHUTEPUU MPOBOJMMOIO aHAIN3a; BOCHPUHUMATB,
dopmynupoBaTh M NpeoOpa3oBBIBATh  CYKICHMSA:  YTBEPAWUTENIbHBIE U
OTpULIATENIbHbIE, €IUHWYHbIE, YacTHble M  O0OILue, YCJIOBHbIE; BBISBISATH
MaTeMaTHYeCKUEe 3aKOHOMEPHOCTH, B3aUMOCBS3M M MpPOTHBOpeuus: B (akTax,
JAaHHBIX, HAOMIOACHUSX W YTBEPXKIEHUSX, MpeiiaraTb KPUTEPUHU [JIS BbISBICHUS
3aKOHOMEPHOCTEN M MPOTHUBOPEYMM; IENIaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB
JIOTUKH, JEAYKTUBHBIX W WHIYKTHBHBIX YMO3AKJIIOUEHHH, YMO3aKJIIOUEHHUH I10
AQHAJIOTUM;  TNPOBOJUTH  CAMOCTOATEIBHO  JOKA3aTeNbCTBA  MaTE€MaTHYECKHX
YTBEPXKACHUH (TIPsMbIE U OT MPOTUBHOI'0), BEICTPaUBaTh apryMEHTalMI0, IPUBOAUTD
OpUMEpbl M KOHTPIPUMEPHI, 0OOOCHOBBIBATh COOCTBEHHBIE CYXKICHUS U BBIBOJBI;
BbIOMpaTh crnoco0 pemeHus yuyeOHOHM 3adauu (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMAIIMM C  Y4€TOM  CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

MP 02

ba3zoBrble uccienoBaTeabCcKue 1eUCTBUS:

WCIIONIB30BaTh  BOMPOCHI  KAaK  HMCCIICIOBATEIbCKMA  WHCTPYMEHT  IO3HAHUS,
dbopMynupoBaTh BOIIPOCHI, bukcupymomme MIPOTUBOPEYHE, npobiemy,
YCTaHAaBJIMBATHh HCKOMOE€ U JaHHOC, q)OpMI/IpOBaTB THUIIOTE3Yy, apryMCHTHPOBATL CBOIO
MO3ULIMI0, MHEHHE; MPOBOAUTH CAMOCTOSITEIBHO CIJIAHUPOBAHHBIM SKCIIEPUMEHT,
UCCJIEJOBAaHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YecKoro OOBbEeKTa,
SBIICHUS, TIPOIlECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMu, SIBICHHSIMH,
MpOIIECCaMH; CaMOCTOSITETLHO  (popMynupoBaTh OOOOIIEHWST W BBIBOABI  TIO
pe3ynbTaTaM MpOBEAEHHOTO HAOIIOIEHUS, HCCTIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJIOB M 00O0OIIEHUI; MPOTrHO3HPOBATH BO3MOXKHOE
pa3BUTHE MPOLIECCA, a TAKKE BBIABUTATh MPEANOIOKEHUSI O €r0 Pa3BUTHH B HOBBIX
YCJIOBUSAX

MP 03

Pabora ¢ unpopmanueii:
BBIBJIATH JeUIMTH MHPOPMAINH, JAHHBIX, HEOOXOAMMBIX JUIS OTBETA HA BONPOC H




JUIsSL pellieHusl 3a7jaud; BbIOMpaTh MH(OPMALIMIO U3 MCTOUYHUKOB PA3IUYHBIX THUIIOB,
AHATM3UPOBATH, CUCTEMATU3UPOBATh M UHTEPIIPETUPOBATh MHPOPMAITUIO PA3THUHBIX
BUJIOB U (OPM MPEACTABICHUS; CTPYKTYPUPOBATh HHPOPMAIIHIO, [IPEICTABIAThH €€ B
pa3nuYHBIX (QOpMax, WIUIIOCTPUPOBATh TpapUUECKH; OLEHWBATh HAAEKHOCTD
uH(bopMauu o CaMOCTOSTEJIBHO c(hopMyJIUPOBAHHBIM KpUTEPUSIM,
c(OPMYITHPOBAHHBIM CAMOCTOSITENIHHO.

MP 04

KoMMmyHUKaTHBHBIE YHUBEpCAIbHBIE YUeOHbIE TEHCTBUS:

BOCIIPHHUMATh U (HOPMYITUPOBATH CY>KACHUS B COOTBETCTBHH C YCIOBUSAMH H LIEISIMU
OOLIeHHs], SCHO, TOYHO, TPaAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
INUCbMEHHBIX TEKCTaX, JaBaTh IIOSACHEHHUS 10 XOJy PpELIeHus 3ajauu,
KOMMEHTHPOBATh MOJIYYEHHBIH PE3yibTarT; B XOJ€ OOCYXACHHUS 3a/laBaTh BOIPOCHI
[0 CYIIECTBY OOCYXJaeMOW TeMbl, MPOOJIEMBbI, pelIaeMoil 3a/aud, BBICKa3bIBATh
ujeu, HaleJleHHbIe Ha TIOUCK pEIIEHHUS, COMNOCTaBISATh CBOM CYXICHHS C
CYXJIECHUSIMH APYTUX YYaCTHUKOB AHMAJOra, OOHAPYXKHBATh PA3IMYUE U CXOJCTBO
MO3UIMI, B KOPPEKTHOH ¢opMme (HopMynHpoBaTh Pa3HOINIACHS, CBOM BO3PaKECHUS;
IPEJCTaBISITh pPE3yibTaThl pELIEHUs 3aJadd, OSKCIEPUMEHTa, HCCIEA0BaHuUs,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPAaTh (opMaT BBICTYIJICHHS C Y4YE€TOM 3ajad
Ipe3eHTAllMd U OCOOEHHOCTEN ayIUTOPUH.

MP 05

Camoopranusanus:

COCTABJIATH IUJIaH, AITOPUTM PEIICHUS 3a]1a4, BEIOMPATh CIOCO0 pemeH s ¢ y4EToM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpOBaTh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

MP 06

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN UHTEIIEKT:

BJIAJICTh HAaBBIKAMHU I103HABATEIHHON peQIEKCHN KaK OCO3HAHMS COBEpPIIAEMBIX
NEHUCTBUIT M MBICTUTENBHBIX MPOIECCOB, MX pPE3yJabTaToOB, BJIaJeTh CHOcOOaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yjbTaTa pelIeHHs MaTeMaTH4YeCKON
3a/1a4; MPEABUAETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPU PELIEHUU 3aJauH,
BHOCUTb KOPPEKTHUBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, NAHHBIX,
HalJICHHBIX OMIMOOK, BBISBICHHBIX TPYIOHOCTEH; OIIEHUBATh COOTBETCTBHE
pe3yabTaTa 1eidu U YCIOBUSIM, OOBSCHATh MPUUUHBI JOCTHKEHUS WA HEJIOCTHXKCHHS
pe3yNbTaTOB JEATENLHOCTH, HAXOAUTh OIIMOKY, JaBaTh OIEHKY MPHOOPETEHHOMY
OTIBITY

MP 07

CoBMecTHas 1€ATENbHOCTB:

MOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHAMBHUAYaIbHOW pabOTHI
OpU pelleHur Y4eOHBIX 3ajad, NPUHUMATh LEJNb COBMECTHOH JesTeNbHOCTH,
IUTAHUPOBAaTh OpPraHU3alMI0 COBMECTHON paboOThl, pacnpeaensTh BUAbl padoT,
JIOTOBAapUBaThCs, OOCYXXJaTh MpOLECC M pe3yiabTaT padoThl, 0000LIaTh MHEHMS
HECKOJIbKUX JIIOJIeH; yd4acTBOBaTh B TPYMMOBBIX (opmax paboTsl (00CyxkaeHHUs,
00OMEH MHEHHUH, «MO3TOBBIE LITYPMbI» U WHBIE), BBIIOIHATH CBOIO YacTh pabOThl U
KOOPJAMHUPOBATh CBOM JEHUCTBUS C JAPYTMMU WIEHAaMU KOMAaHJbI, OLIEHHWBATh
Ka4eCcTBO CBOETO BKJIaJia B OOLIMHM HPOXYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
y4aCTHUKAaMHU B3aHMOJICHCTBHUSI.

ITP6 01

Yucna v BBIYHCICHUS:

OTIEPUPOBATH MOHATUSIMH: PAIMOHAIBHOE W JICUCTBUTEIHHOE YUCIIO, OOBIKHOBEHHAS
U JecATUYHAas JpoOb, MPOLEHTHI, BBHIMONHITH apu(PMeTHYeCKue Oomeparuu ¢
palMOHATBHBIMA W JICHCTBUTEIBHBIMU YWCJIAMH; BBIMOIHATE TPUOTMKEHHBIC
BBIUWCJICHHSI, WCIONB3ys TpaBUlia OKPYIJIEHUsS, JAeNaTh MPHUKUIKY U OICHKY
pe3ynbTaTa BRIYUCIICHHI; ONIEPUPOBATh MOHATHUSIMH: CTEIICHD C IIEJIBIM IOKa3aTeseM,
cTaHaapTHasi popma 3anucH ACHCTBUTEIHHOTO YHCIa, KOPEHb HATypaIbHON CTETICHH,
MCIOJIb30BaTh MOAXOAIIYI0 (GOpMYy 3alUCH EHCTBUTENIBHBIX YHCEN JJIS PELIeHUsS
MPAKTUYECKHUX 3a7a4 W MPEJCTABICHUS JTaHHBIX; OIMEPUPOBATH MOHSTUSIMU: CHUHYC,
KOCHHYC U TaHT€HC MPOU3BOJIBHOIO yIia, UCIOJIb30BaTh 3alMCh MPOU3BOJILHOTO YIiia
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yepe3 oOpaTHbIE TPUTOHOMETpUYECKHEe (DYHKUMHUONEPUPOBATH  MOHSITUIMH:
HaTypajbHOE, IIeJI0E€ YUCIO, HMCMIOJb30BaTh MPU3HAKHU JEIUMOCTH LIEJbIX YHCET,
pa3joXKeHUe 4YKciia Ha MPOCTble MHOXKHUTENIW [UIsl PElIeHUs 3aJady; ONepUpoBaTh
MOHSITUEM: CTENEHb C PALMOHAIBHBIM IIOKa3aTelieM; OINEepPUPOBATh MOHSATUSMU:
jorapudm yucia, 1ecATUYHbIC U HATypaJbHbIE JOrapu(MBbIL.

I1P6 02

YpaBHEHUS 1 HEPABEHCTBA:ONIEPUPOBATH MTOHATUIMHU:

TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO, I€J0€, palOHAIbHOE, HPPALUOHAIBEHOE
ypaBHEHUE,  HEPABEHCTBO,  TPUTOHOMETPUYECKOE  YpaBHEHUE;  BBIMOJHATH
peoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUN U peliaTh TPUTOHOMETPUUYECKUE
YPaBHEHUS;, BBITIOJHATH TPEOOPA30BaAHUS [IENIBIX, PAIIHOHATBHBIX U UPPAIOHATBHBIX
BBIPQXXEHHUI M peliaTb OCHOBHBIEC THUIIbI LIEJBIX, PAllMOHAIBHBIX U UPPALMOHAIBHBIX
YpaBHEHUW M HEPABEHCTB;, MPUMEHATb YpPAaBHEHHUS U HEPABEHCTBA MJIsi PEILICHUS
MaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3 Pa3INvHbIX 0o0JacTell HayKu U PeaJbHOM KHU3HU;
MOJIEJIMPOBaTh pPEajbHbIE CUTYallUU Ha S3BIKE alareOpbl, COCTAaBJIATh BBIPAXKEHUS,
ypaBHEHHUS, HEPABEHCTBA 10 YCIOBUIO 3a[au, UCCIIEeI0OBaTh MOCTPOCHHbBIE MOJIETH C
UCTIOJIB30BAaHUEM  ammapara anreOpbl. NPUMEHSTh CBOWCTBA  CTEMEHU  JUIS
npeoOpa3oBaHus BBIPAKEHUH, ONEPUPOBATh MOHATUSAMU: MMOKA3aTeIbHOE YpaBHEHHE
Y HEPaBEHCTBO, PEIIaTh OCHOBHBIC THUIIBI MTOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB;
BBITMIOJHATH MpeoOpa3oBaHUs BBIPAKECHHM, COAEPKAIIUX JIOTapu(MBbl, OMEpUPOBATH
MOHSITHSMH: JIOTapu()MHIECKOE YpaBHEHUE W HEPABCHCTBO, PEIIATh OCHOBHBIC THUIIBI
jgorapu(pMUUECKUX YpaBHEHHWH M HEPABEHCTB; HAXOAUTh PEHICHUS MPOCTEHUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB; ONEPUPOBATH MOHSTHIMHU: CHCTEMa JMHEWHBIX
ypaBHEHUU M €€ pelleHHe, HCIONb30BaTh CHUCTEMY JIMHEHHBIX YypaBHEHUH i
pelieHusT TPaKTUYECKUX 3aJlady; HaXOJUTh PEIIEHUS MPOCTEUIINX CHCTEM H
COBOKYITHOCTEW PallMOHAIBHBIX YPAaBHEHUN M HEPABEHCTB;, MOJEIUPOBATH peajbHbIe
CUTYyaIlMu Ha A3bIKE aJIreOpbl, COCTABIATH BBHIPAXKCHUS, YpaBHEHHUS, HEPABEHCTBA U
CUCTEMbl TI0 YCJIOBHIO 3aJauyM, MHCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
MCIIOJIb30BAaHUEM amrapaTa ajareopsbl.

I1P6 03

OyHKIUHN U TpapUKH:

ONEepUpOBaTh MOHATHAMM: (QYHKIUSA, CcHocoObl 3agaHus (QYHKIOUH, O00J1acTh
ONpeNieIeHus W MHOXKECTBO 3HayeHMH (QyHKIUM, rpaduk QYHKIUH, B3aUMHO
oOpaTHble (YHKIIMH; ONEPUPOBATh MOHATUSAMHU: YETHOCTb U HEYETHOCTH (PYHKIIMH,
HYIM (QYHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA; UCIOIb30BaTh Ipaduku QyHKIMI
JUIsL pelleHUs YPaBHEHWM; CTPOUTh W YWUTaTh TIpa@UKU JUHEHHOW (QYHKIMH,
KBaJpaTUYHON (PyHKIMH, CTeTIeHHON (YHKIIMU C LIEIBbIM MOKa3aTeleM; UCTIO0Ib30BaTh
rpaduxku GyHKIUN Ui MCCIEI0BaHUS IMPOLIECCOB U 3aBUCUMOCTEH MpPHU pELIeHUH
3a1a4 U3 JPYrux y4yeOHBIX NMPEIMETOB U PeaJbHOM >KU3HU, BhIpakaTh (HopMyraamu
3aBUCUMOCTH  MEXJy BEIMYMHAMHU.ONEPUPOBATh TMOHATUSAMU: IEPUOIUYECKAS
(GyHKLUS, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMHM, TOYKH SKCTpeMyMma (YyHKIIUH,
HauOoJbIlIee U HAMMEHbIee 3HaUeHHUs (PYHKIHUU HA TPOMEXYTKE, HUCIOIb30BaTh UX
JUIs  McCieqoBaHus (DYHKIMM, 3aJaHHOM TIpadUKOM; OINEpUpPOBaTh HOHATUSIMHU:
rpaduky MoKazaTeabHOM, JOrapu(PMHUUECKOH U TPUTOHOMETPUYECKUX (PYHKIIHM,
n300pakaTh WX Ha KOOPJIMHATHOM IUIOCKOCTH M MCIONIB30BaTh Ui pELICHUs
YpaBHEHHUH M HEpPABEHCTB; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH Tpaduku
JUHENHBIX ypaBHEHUH M HCIOJIb30BaTh MX JUISl PEIIEHUS CHCTEMBbI JIMHEMHBIX
YpaBHEHU; HCIMONIB30BaTh Trpaduku (GYHKIUI A8 HCCIENOBaHMS MPOIECCOB U
3aBHCUMOCTEH U3 IPYTruX y4eOHbIX AUCHUIUINH.

I1P6 04

Hauana MmaTeMaTHYeCcKOTO aHAJIM3a:

ONepUpPOBATH MOHSATHUSIMU: MOCJIEIOBATEILHOCTD, apudmernueckas u
reoMeTpuueckas MpOTrPecCHH; ONEepUpOBaTh MOHATUAMHU: OECKOHEYHO YOBIBaOIast
TeOMETPHUECKas TMPOTPeccHsi, CyMMa OECKOHEYHO YOBIBAIOMICH TeOMETPUUYECKOM
MIPOTPECCHH; 3a/1aBaTh MOCIEA0BATEIIBHOCTH PA3IMYHBIMHU CIIOCOOAMU; UCIIOIh30BATh
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CBOICTBAa TMOCJIEAOBATEIBHOCTEN M MPOTPECCUid Uil PEIICHUs pealbHbIX 3a1a4
NPUKIAJHOTO  XapaKTepa.OlepupoBaTh MOHATUSAMH: HEMpepbiBHAS  (YHKIHA,
MpOU3BOJIHAS (PYHKIIMH, HCIOJIB30BaTh T'€OMETPUYECKUN U (PU3MUECKHIl CMBICI
IIPOM3BOJHONW Il pelleHus 3aJay; HaXOIUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKIMHI, BBIYUCIATH MPOU3BOJHBIE CYMMbI, IPOU3BEACHHUSA, YAaCTHOTO (YHKIIUII;
UCTIOJIb30BaTh TPOM3BOJAHYIO IS HCCIeNOBaHMA (PYHKIMM Ha MOHOTOHHOCTb W
9KCTPEMYMbI, MPUMEHSATh PE3YJbTaThl MCCIEAOBAHUS K IMOCTPOCHUIO TpapuKOB;
UCIIOJb30BaTh  IIPOM3BOJHYIO ISl  HAXOXKACHMS HAWIy4ylIero peEIIeHUus B
NPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHUYECKHX, 3aJayax; OIEepUpOBAThH
HNOHATUSAMH: TIEpBOOOpa3Has U MHTETpall, IOHUMATh T€OMETPUUYECKUI U (PU3NIECKUN
CMBICJI MHTETpalia; HaXOJIUTh MEePBOOOPA3HbIE AIEMEHTAPHBIX (YHKIIHMA, BHIYUCIATH
uHTerpan no ¢opmyne Herorona—JlelOHMIA; pemiaTh MPHUKIAAHBIE 33/1a4H, B TOM
YHClIe COIMAIIbHO-DKOHOMHYECKOI0 M (U3UYECKOr0 XapakTepa, CpeACTBaMH
MaTE€MaTUYeCKOr0 aHaIn3a.

I1P6 05

MHoOXkeCTBa U JIOTHKA:

OIEPUPOBATH MOHATUAMH: MHOKECTBO, OIEPALlMHA HAJl MHOKECTBAMU; HCIIOIb30BATh
TEOPETUKO-MHOKECTBEHHBIM ammapaTr [ulsl ONMCAHMUS DPEAIbHBIX IPOLIECCOB H
ABJICHUM, IPU pPEIICHUU 3a7ad M3 JPYrMX Y4YeOHbIX NPEIMETOB; OIEPUPOBATH
MOHATUSMHU: OIIPEACIICHHUE, TEOPEMA, CICACTBUE, T0KA3aTEIbCTBO.

ITP6 06

OIEPUPOBATH ITOHATUIMH:

TOYKA, IIPsAMas, INIOCKOCTh; IPUMEHATh aKCUOMBI CTEPEOMETPUM U CICACTBUSA U3 HUX
IIPY PELICHUU T€OMETPUYECKUX 3a7a4; ONEPUPOBATh NOHATUSAMHU: NTAPAJLIEIBbHOCTD U
HNEPIEHIUKYJIAPHOCTh TMPSAMBIX U IJIOCKOCTEH; KiaccUu(UUUpoBaTh B3aUMHOE
pacIoIOKEHNE IPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

I1P6 07

OIEpUPOBATH NOHATHIMMU:
JBYTPaHHBI YroJ, TpaHu ABYTPAHHOIO yrja, peOpo JABYIpPaHHOTO yrija, JIMHEWHBIH
yroJsl JABYTPAaHHOTO YyIJIa, TpajyCHas Mepa [BYTPaHHOIO YIJIa; OIEpUPOBATH
MOHSTUSIMU: MHOTOIPAHHUK, BBIMYKJIBIH W HEBBIMYKJIbIH MHOTOTPaHHHK, 3JIEMEHTHI
MHOIOTPaHHMKA, IPaBWIbHBIA MHOTOIDAHHUK; PACIIO3HABaTb OCHOBHBIE BH/IBI
MHOTOTPaHHUKOB (IIUpaMuJa, TMpU3Ma, MNPSIMOYrOJbHBIM Napajuienenunen, Kyo);
KJaccu(UIUpOBaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBaHUS JJs KJIAacCHU(PHUKAIMU
(BBIMTYKJIbIE M HEBBITYKJIbIE MHOTOIPAHHUKH, ITPABHJIbHBIE MHOTOIPAaHHUKH, TPSIMbIE
U HAKJIOHHBIE MpPHU3MBbI, MapajuleeNnuIebl); ONepupoBaTh IMOHATUAMHU: CEKyllas
IJIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB; OOBSICHITh MPUHLIUIIBI TIOCTPOCHUS CEUEHUH,
UCIIOJIb3YSl METOJ CIIEZOB; CTPOUTh CEYEHHsS MHOTOTPAHHHUKOB METOIOM CIIEZOB,
BBITNOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB IPOCTHIX 0OBbEMHBIX (PUTYD:
BUJ CBEPXY, COOKY, CHU3Y;

I1P6 08

pemath 3ajauyd Ha HaxOXXJICHHE T'€OMETPUUYECKHUX BEJIMYMH M0 o0pa3laM WiIH
aqropuTMaM, IPUMEHSAS H3BECTHBIE AHAIMTUYECKUE METOAbl IIPU PELICHUH
CTAaHJAPTHBIX MAaTEMaTHYECKUX 3a7a4 Ha BBIUMCIEHUE PACCTOSHUU MEXIY IBYMS
TOYKaMU, OT TOYKH 10 MPAMOH, OT TOUYKHU [0 IUIOCKOCTU, MEXKIY CKPEILMBAIOLIUMHUCS
IpsIMBIMU; pelliaTh 3aJjauid Ha HaXOXJIEHHE F€OMETPUUYECKUX BEJIMYUH MO oOpasuam
WM QITOPUTMAaM, IPUMEHSS HM3BECTHBIC AHAIUTUYECKHE METOABI IPU PELICHUU
CTaHJApPTHBIX  MAaTEMaTHYECKHX  3aJad Ha  BBIYUCICHHE  YIVIOB  MEXIY
CKPELIUBAIOIIMMUCSA  IPAMBIMH, MEXAY IPSAMOM U IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMU, JIBYTPAHHBIX YIJIOB;

ITP6 09

BBIYUCIATH OOBEMBI M IUJIOHIATM IOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma,
NUpaMuJia) ¢ MpUMEHEHHEM (OPMYII, BEIUMCISTH COOTHOIICHUSI MEXAY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAaHHUKOB; ONEPUPOBATH MOHATHIMMU:
CUMMETpHUS B INPOCTPAHCTBE, LIEHTP, OChb W INIOCKOCTH CHUMMETPHH, LICHTP, OChb U
IUIOCKOCTh CUMMETPHUH (DUTYPBI; U3BIEKATh, IPEOOPa30BBIBATE U UHTEPIPETUPOBATH
MH(POPMALIMIO O IPOCTPAHCTBEHHBIX N'€OMETPUYECKUX (PUTypax, MPEJICTABIECHHYIO Ha
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yepTrexax U pUCyHKax;

I1P6 10

OPUMEHATh TeOMEeTpUYeckre (aKThl A PElICHHS CTEPeOMETPUUYECKUX 3aad,
MIPEJIIOJIaraoluX HECKOJIbKO IIaroB PelIeHus], €CJIU YCIOBUSI IPUMEHEHHUS 3a/1aHbI B
SBHOM (hOpME;IPUMEHATh MPOCTEUIINE IMPOrPAMMHBIE CPEACTBA M AIIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMbI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a7au;[IPUBOIUTH
IpUMEpPbl MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE M KU3HHU, PACIO3HABATH
MPOSIBJICHUE 3aKOHOB T'€OMETPUU B HUCKYCCTBE;IIPUMEHSTHh MOJY4YCHHbIC 3HAHUS Ha
IIPAKTUKE: aHAJIU3UPOBATh PEaJbHbIE CUTYAllMU U IPUMEHATh U3YUYEHHBIE NIOHSTHS B
Ipolecce TMOKMCKAa pelIeHUus MaTeMaTH4eckd CHOpMYIUPOBAHHONW MPOOIEMBI,
MOJICJIMPOBaTh  pEalbHblE CHUTYallud Ha S3bIKE T'€OMETPUH, HCCIEN0BATh
MOCTPOCHHBIE MOJENU C HCIOJb30BAaHUEM TI'E€OMETPHUUYECKUX IOHATUH U TEOpEM,
anmapara ajireOpbl, pemaTh MPaKTHUYECKUE 3a/auyM, CBS3aHHBIE C HAXOXKJICHHEM
T€OMETPUUYECKUX BEIUYUH.

I1P6 11

OTEpUPOBATh  TOHATHSAMHU:  IWJIMHAPUYECKAss  MOBEPXHOCTh,  0OOpa3yromue
WIMHAPHUYECKOW TTOBEPXHOCTH, IHJIMHIP, KOHUYECKask MOBEPXHOCTh, 00pa3yroline
KOHUYECKOW IMOBEPXHOCTH, KOHYC, ceprueckas MOBEPXHOCTh; PACIIO3HABAThH Tela
BpaileHus: (HWIMHIpP, KOHYC, cepa U map); OObICHATH CIOCOOBI MOJTYUYECHUS TEl
BpAIllCHUs; KIACCH(PUIIMPOBATh B3aUMHOE PACIONIOXKEHHE C(Hephl U IUIOCKOCTH;
ONEPUPOBATh TOHSATHSMH: IIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTa, BBICOTA
CerMEHTa, HIAPOBOM CIJIOH, OCHOBAaHWE IAPOBOTO CIIOS, BHICOTA INAPOBOTO CIIOA,
[IAPOBOM CEKTOP; BBIYUCIATH OOBEMBI W IUIOIMIAAM TOBEPXHOCTEH TEN BpalleHHS,
TCOMETPHUSCKUX TEI ¢ TpUMEHEHUuEeM (opMyn;, ONepupoBaTh TOHITHIMH:
MHOTOTPaHHHK, BIIUCAHHBIN B c(hepy U ONMMCAHHBIN OKOJIO cdephl, chepa, BIHcaHHAs
B MHOTOTPAaHHUK HJTH TEJIO BPAIECHUS; BBIYUCIISATH COOTHOMICHUS MEXTY TUIOIIAISIMU
MOBEPXHOCTEH 1 00bEMaMU MOIOOHBIX TeE,

I1P6 12

n300paxarbh M3ydyaeMble (PUTyphl OT PYKH M C MPUMEHEHUEM IMPOCThIX YEPTEKHBIX
UHCTPYMEHTOB; BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB INPOCTHIX
00BEMHBIX (GUryp: BHI CBEpXY, COOKY, CHU3Y, CTPOMTb CEUEHHUS TeNl BpallleHUus;
U3BJIeKaTh,  WHTEPIPETUPOBaTb M  NpeoOpa3oBbIBaTh  WMHGPOpPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUrypax, NpeAcTaBIE€HHYIO Ha 4YepTexkKax Hu
PUCYHKax;

OIEpUpPOBATh MOHATHEM BEKTOpP B MPOCTPAHCTBE; BBINOJHATH JAEHCTBUS CIOKEHUS
BEKTOpPOB, BBIUUTAHUS BEKTOPOB M YMHOXKEHHsS BEKTOpPa Ha YHUCIO, OOBSICHSTS,
KaKUMH CBOWCTBaMH OHHM OO0JIaJjalOT; NPUMEHATHh MPaBWIO MapajuleNenunena;
OIIEpUPOBATh MOHATHAMU: AEKApPTOBbI KOOPAWHATEI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpa, Yroid MEXIy BEKTOPaMH,
CKaJISIPHOE TPOM3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI;
HaXOJUThb CYMMY BEKTOPOB M IIPOM3BEIEHHE BEKTOpa Ha YHCIIO, Yrojl MEeXAy
BEKTOPAMH, CKaJISIPHOE IPOM3BEJIEHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJJIMHEAPHBIM BEKTOpaMm;

ITP6 13

3a1aBaTh IIJIOCKOCTHL YPABHCHUCM B HeKapTOBOﬁ CUCTCMC KOOpJAUWHAT, IMPUMCHATH
TCOMETPHUICCKUC q)aKTI)I AJId pe€HICHUA CTCPECOMETPHUIYCCKUX 3aaa4d, NpCAIoaararonmux
HCCKOJIBKO MIaroB pCHICHUA, €CJIU YCJIIOBUA NPUMCHCHHA 3aJlaHbl B SIBHOU (I)OpMC;
peuiaTb HpOCTGﬁLHHC TCOMCTPUYCCKUEC 3aJadyd Ha [PUMCHCHUC BCKTOPHO-
KOOPpAWHATHOI'O MCTOHA; pCHIaTh 3aJdadd Ha J0Ka3aTCJIIbCTBO MATCMATHYCCKUX
OTHOIIICHUHN | HaXOXACHUEC TCOMCTPUUYCCKHUX BCIUWYHUH 110 o6pa3uaM U
AIropyuT™MaM, MNPHUMECHAA  HU3BCECTHBIC MCTOAblI IIpU PCIICHUU  CTAaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4,

I1P6 14

qyuTarb " CTpOI/ITB Ta6JII/II_[bI 158 I[I/IanaMMLI; OﬂepHpOBaTB IIOHATUSAMU . cpe):[Hee
apudMeTHIecKoe, MeIMaHa, HanOoJIbIIee, HAMMEHBIIICe 3HAYCHHE, pa3MaX MacCHBa
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YHCJIOBBIX JAHHBIX; ONEPUPOBATH MOHATHAMM: CIy4alHBIH SKCHEPUMEHT (OIBIT) U
cilyyaifHOoe COOBITHE, RJIEMEHTApHOE COOBITHE (dJIEMEHTApHBIM HMCXOM) CIydailHOro
OIbITa, HAXOAWUTH BEPOATHOCTH B OIbBITAX C PABHOBO3MOXHBIMU CIy4YalHBIMU
COOBITUSIMHM, HAaXOJUTh W CpPaBHUBATh BEPOATHOCTH COOBITMH B HM3yYCHHBIX
CllydaliHBIX SKCIEPUMEHTAaX; HaXOAUTh U (OPMYJINPOBATh COOBITHS: MEpeceYeHue U
00beTMHEHNE JaHHBIX COOBITUH, COOBITHE, MPOTUBOIOJIOKHOE AAHHOMY COOBITHIO,
N0JIb30BaThCs AMarpaMmaMu Oisepa U (GOpMyol CIOXKEHUS BEpOSTHOCTEH IpU
pELICHUH 3a7a4; OIEPUPOBATH IOHATUAMM: YCJIOBHAas BEPOATHOCTH, HE3aBUCHMBIC
COOBITHUS, HAXOJUTh BEPOATHOCTU C MOMOILBIO MIPABUIA YMHOXEHMS, C MOMOILBIO
JiepeBa CIy4alHOTO OIBITA; MPUMEHATh KOMOMHATOPHOE MPABHIIO YMHOXKEHUS IPH
pELICHUN 3a]a4; ONEPUPOBATH MOHATHSAMM: HMCIIBITAHWE, HE3aBHCHMBIC HCIIBITAHMS,
cepusi HCIBITAaHUH, yclieX M Heydadya, HAXOAWTh BEPOSITHOCTH COOBITHH B cepuu
HE3aBUCHMBIX MCIIBITAHUI O NEPBOro ycliexa, HaXOJUTh BEPOSTHOCTU COOBITHH B
cepuM WCHbITaHWW bepHymn; onepupoBaTh IOHATHUAMM: CllydaiiHas BEJIMYHHA,
pacnpezesieHue BEPOsTHOCTEN, IMarpaMMa paclpeaeieHusl.

I1P6 15 CPaBHUBATh BEPOATHOCTU 3HAYCHUM CIIy4aiiHOW BEJIMYMHBI 110 PACIPENCICHUIO WK C
MIOMOILIbIO  MarpamMM; ONEPUPOBATh MOHATHEM MaTEMaTUYECKOTO OKHJIaHUS,
IIPUBOAUTH IIPUMEpPBI, KAK MPUMEHSIETCS MAaTEeMaTU4YECKOE OXHUAAHUE CIy4alHOU
BEJIMYMHBl HAXOAUTh MATEMaTHYECKOE OXKHMJAHHE [0 JAHHOMY paclpeiesICHHIO;
UMETh IMIPEJCTaBICHUE O 3aKOHE OONbIIMX YMCET; HMETh IPEICTaBICHUE O
HOPMAaJIbHOM pacnpeieICHuU
K 2.1 BI:IHOJIH?[TI)U NPOEKTHPOBAHNE TEXHONOTHMECKHX HPOLECCOB NPOU3BO/CTBA CBAPHEIX
COEIMHEHUH C 3aJJaHHBIMH CBOMCTBaMHU.
I1IK 2.2. BrINoOIHATE pacdeTsl 1 KOHCTPYUPOBAHUE CBAPHBIX COCTMHEHUN M KOHCTPYKIIMM.
K 2.3, OcyiecTBiATh TEXHUKO-3KOHOMHUYECKOE 000CHOBaHUE BBIOpaHHOTO
TEXHOJIOTMYECKOT0 IIPOLecca.
I1K 2.4. OdopMIIATE KOHCTPYKTOPCKYIO, TEXHOJIOTHUECKYIO U TEXHHUUYECKYIO JOKYMEHTAIHIO.
OcymiecTBisITh  pa3paboTky W odopmiieHHe TpadUuecKuX, BBIUUCIUTEIBHBIX W
I1K2.5. OPOEKTHBIX ~ pabOT C  UCMOJNb30BaHUEM  HMH(DOPMAIMOHHO-KOMIBIOTEPHBIX
TEXHOJIOTHIA.
Koa u PesyabTaTsl 00yYeHHs
HaMMEHOBaHUe Oo6uue Mpeamernbie (ITPG)
¢opmupyembIx JInunoctusbie (JIP) u
KOMIIeTeHIH Meranpeamernbie (MP)
OK 01 JIP 8.1 - JIP 8.7, JIP 8.9; I1P6 01 - TIPG 15;
MP 01, MP 02;
JIP 6.3, JIP 6.6, JIPB 6.8, JIP 8.1 - JIP I1P6 01 - TIPG 15;
OK 02. 8.7, JIP 8.9;
MP 01, MP 02, MP 03;
JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB I1P6 01 - I1P6 15;
OK 03. 6.8, JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 05, MP 06;
OK 04. MP 04, MP 07, I1P6 01 - TTPG 15;
OK 09. MP 01; I1P6 01 - TTPG 15;
JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB I1P6 01 - I1P6 15;
IK 2.1. 6.8, JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06;
I1K 2.2. JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB I1P6 01 - I1P6 15;
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6.8, JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06;

JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB I1P6 01 - IIP6 15.
IK 2.3. 6.8, JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06;

JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB I1P6 01 - I1P6 15;
IIK 2.4. 6.8, JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06;

JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB I1P6 01 - [1P6 15;
IIK 2.5. 6.8, JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06;

2. CTpyKTypa U copep:kaHue 0011e00pa30BaATeIbHOM N CIUTIINHbBI
2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThI

Bup yuyeoHoii padoTbl Oovem 6 uacax
O0beM 00pa3oBaTeIbHON IPOrPaAMMBbI AUCHUIIIMHBI 277
B T.Y.
1. OcHoBHOE coaep:xkaHue 171
BT. 4..
TeopeTHyecKoe 00yueHue 34
IIPAKTUYECKHE 3aHITHS 109
KOHTPOJIbHBIE PaOOTHI 22
2. lIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/lep KaHue (CoAepKaHue 100
NMPUKJIATHOTO0 MOYJIAA)
BT. U..
MPAKTUYECKHUE 3aHATHSI 100
Koncyabranun 8
IIpomeskyTouHas arTecTauus (IK3aMeH) 4
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2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIIMHBI

Coaepxxanue yuyeOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHAIBLHO-
HaumeHoBaHue pa3ieioB . Oo0bem dopmupyembie
" Tem OpPMEHTHPOBAHHOE), JIA00PATOPHBbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHON 4ACOB KOMIIETHITHH
MOYJIb (IIPH HAJTHYHUU)
1 2 3 4
OcHoBHOe€ coJepKaHue
Pa3nen 1. [loBTOpeHue Kypca MAaTeMaTHKH OCHOBHOM IIKOJIbI 22
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 14
IIpogheccuonanvro-opuenmuposannoe cooepicanue
Tema 1.1 Cooeporcanue yueonozo mamepuana. OKO01-OKO04,
Lenv u 3a0auu | bazogvle 3HaHUs U YMeHUs NO Mamemamuke 6 NPoPecCUOHANbHOU U 8 OKO09.
mamemamuxu npu | NOBCEOHEBHOU OesimelbHOCHIU. [IK 2.1,
oceoenuu cneyuanvhocmu | Ilpakmuyeckue 3ansimusi): 1K 2.2,
1. Lens u 3a0auu mamemamuxu npu 0C80eHUU CeYUaIbHOCMU K 2.3,
2 K 2.4,
I1K 2.5
IIpogpeccuonanvrno-opuenmuposanroe cooepicanue
Tema 1.2 Hamypanvnvie u | Codeprcanue yuednozo mamepuana. OKO01-OKO04,
yenvle yucna 6 3adauax uz | Hamypanonvie u yenvie uucna 6 3adauax u3 peanvHoti wcuzuu. Ilpusnaxu OKO09.
DPeanbHOU JHCUIHU 0eUMOCmu Yenvlx yucei I[IK 2.1,
Ilpakmuueckue 3anamus: IK 2.2,
1. Hamypanvhoeie u yenvie uucias 3a0a4ax u3 peaibHou HeusHU [IK 2.3,
2 K 2.4,
I1K 2.5
Tema 1.3 MHoxecTBa Conep:xxanue yueOHOro MaTepuaJa;
MHoxecTBO, omepauuu Hax MHoXecTBamu. [lmarpammel  Olinepa—BenHa. OK01-OK04
MHOK€eCTBO pallMOHAIbHBIX YHCE. OK09 ’
[TpakTuyeckue 3aHATHS: '
1. MHOXecTBa 2
2. lnarpammsl Ditiepa—BenHa 2
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IIpogpeccuonanvro-opuenmuposanHoe cooepicanue

Tema 1.4 Yucnosvie u
NPOYEHMHbBLE GbIUUCTICHUSL

Cooeporcanue yueonozo mamepuana.
ObvikHOBeHHble U decsimuynble OpodU, NPOYeHmbl, OeCKOHeuHble NepuooutecKue

opodu. Apugpmemuueckue onepayuu ¢ payuoOHAIbHLIMU YUCTAMU, NPeoOPA308aAHU OKO01-OKO04,
yucnosvix evipasicenuti. Ilpumenenue Opobeii u npoyewmos Oas peuleHus OKO09.
APUKIAOHBIX  3A0aY U3 PA3IUYHBIX OmMpaciell 3HAHUL U PeanrbHOU  HCUSHU. K 2.1,
Jleticmeumenvnvle  uucna.  Payuonanvnvie u  uppayuoHanvHuvle  uucia. K 2.2,
Apugpmemuueckue onepayuu c OeticmeumenvHbiMu yuciamu. Ilpubnudicénnvle [IK 2.3,
BLIYUCTEHUS, NPABUILA OKPY2leHUsl, NPUKUOKA U OYEHKA pe3)ibmama 8bl4UCIeHU. [1IK 2.4,
Ilpaxmuueckue 3anamusi. [IK 2.5
1. JleticmeumenvHule u payuoHaibHble YUCIA 2
2. IIpoyenmul 2
IIpogpeccuonanvro-opuenHmuposanHoe cooepicanue
Tema 1.5 Ypasuenus u | Cooepircanue yuedoHozo mamepuana:. OKO01-OKO04,
Hepagencmea Tooarcoecmsa u mosicoecmeentvle npeodOpPa306anus. Ypasrenue, KopeHb YpasHeHUs. OKO09.
Hepasencmeo, pewenue nepasencmea. Memoo ummepeanos. Pewenue yenvix u K 2.1,
OPOOHO-PAYUOHATILHBIX YPAGHEHULL U HEPABEHCNE [IK 2.2,
llpakxmuueckue 3ansamusi. IIK 2.3,
1. Pewenue ypaenenuii 2 [IK 2.4,
2. Pewenue nepagencma 2 IIK 2.5
Tema 1.6. Copepxanue y4eOHOro MmarepuaJa;
[TocnenoBarenbHOCTH [TocnenoBarenbHOCTH, CHOCOOBI 3alaHus IMocienoBareabHoCcTel. MOHOTOHHBIE
U MIPOTPECCUU nocieoBaTeNbHOCTH.  Apudmerndeckas U TeOMETpUYecKass  MPOTPECCHUH.
beckoneuno yObIBaromas reomerpuueckass mporpeccusi. CymMma OECKOHEYHO OKO01-OKO04,
yObIBaroleil reomerpudeckord mporpeccuu. DopmMyna CIOXKHBIX IMPOIEHTOB. OKO09.
Ucnionp3oBanue mporpeccuu JUisi PEIICHHS pealbHBIX 3a7a4  MPHUKIATHOTO
Xapakrepa.
[IpakTUueckue 3aHATHS:
1. [TocnemoBaTeNbHOCTH U TPOTPECCHI 2

IIpogheccuonanvro-opuenmuposannoe cooepaicanue
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Tema 1.7 Ilpoepeccus &

Cooeprcanue yueonozo mamepuana:

npogeccuoHanbHbIX Ilocredosamenvruocmu, cnocodwvl 3a0anusi nociedosamenvhocmetl. MonomoHmbie OKO01-OKO04,
3a0ayax nocnedosamenvHocmu. — Apugmemuueckas u  2eomempuyeckas — npPoOSpPeccuul. OKO09.
beckoneuno ybwisarowas eceomempuueckas npoepeccus. Cymma 6ecKOHeuHO [K 2.1,
yovisaoweli 2eomempuyeckol npozpeccuu. Dopmyna CLOHNCHbIX NPOYEHMOS. K 2.2,
Hcnonvzoeanue npoepeccuu Onsi  pewleHus peanbHblx 3a0ai  NPUKIAOHO20 [IK 2.3,
xapakmepa. IIK 2.4,
Ipaxmuueckue 3anamusi. [IK 2.5
1. Ucnonvzosanue npoepeccuu 0Jisi peuieHust NPUKIAOHbIX 3a0ay 2
KonTponbnas pabora Nel (BX0/1HOIM KOHTPOJIb) 2
Pa3pnen 2. CrenenHasi QyHKIMs, KOPeHb N-0il CTENEeHU 30
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 10
Tema 2.1 Conep:xanue yueOHOro MaTepuaJa;
OyHK1MS, cnocoObl | dyHKIuMs, crmocoObl 3amanus (yHKuud. B3aummuo oOpatnbie (yHkmmm. I'padux
3aJaHMs ¢bynkuuu. | ynkuun. OO6nacTh ompeneneHuss M MHOKECTBO 3HaueHM ¢yHkuuu. Hynun
CaoiicTBa pyHKINHU ¢bynkuuu. [IpoMexxyTKH 3HaKOMOCTOSIHCTBA. YETHBIEC M HEUETHBIC (PYHKIINU. OKO01-OKO04,
Teopernueckue 3aHATHA: OKO09.
1. OyHkms 2
[IpakTrueckue 3aHATHS:
1. B3aumHO oOpaTHble GYHKIUU 2
2. CpoiicTBa ()yHKINU 2
Tema 2.2 Coaepixanue y4eOHOTo MaTepuasa;
Crenennass ¢ynkuus, ee | CreneHHas (QyHKIUS C HaTypaJbHBIM M LeNbIM Ioka3areneM. E€ cBoiictBa u
CBOHCTBa rpapuk. CreneHb ¢ paluOHANbHBIM  MoOKa3aTeneM. (CBoicTBa  CTENEHH.
[TpeoOpazoBanme BeIpaXEHNUN, COIEPKAIINX PAIIMOHAIbHBIC CTEIICHH. OKO01-OKO04,
TeopeTnueckue 3aHATUS: OKO09.
1. Crenennas ¢yHKIus, €€ CBONCTBA 2
[IpakTHyeckue 3aHATHUS:
1. I'paduk crenenHoi GpyHKuUN 2
2. CteneHb ¢ palMoOHAIbHBIM MTOKa3aTeIeM 2
Tema 2.3 Conep:xxaHnue yueOHOro MaTepuaJa; OK01-0K04
Apudmernueckuil KopeHb | ApupMeTHIeCKHii KOpeHb HaTypajbHOU cTeneHu. JlelicTBus ¢ apuMeTHUEeCKUMU OK09 ’

N-0H CcTEeIeHU

KOpHSIMH N—OW cTeneHu. PenieHue MppanroHalIbHBIX YPAaBHEHHW M HEPAaBEHCTB.
CoiicTBa u rpaduk KOpHS N-0if CTeNeHu.
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TeOpeTI/I‘ICCKI/Ie 3aHATHUA:

1. Apudmernueckuii KOpeHb 1
[TpakTHyeckue 3aHsTHS:
1. IlpeoGpa3oBanue BEIPAXKEHUN C KOPHAMHU N-Oi CTETIEHU 1
2. Penienne uppanoHaIbHBIX YPABHEHHI 2
3. Perienne uppanmoHanbHBIX HEPABEHCTB 2

IIpogpeccuonanvro-opuenmuposanHoe cooepicanue

Tema 2.4 Cooepotcanue yueonozo mamepuana.

Cmenennas @yukyus 6 | Cmenennas @yukyu, eé ceoticmea u e2paguk. Cmenenvb ¢ payuOHAIbHLIM

npogheccuonanbHoll nokazamenem. Ceolicmea cmenenu. Ilpeobpasosanue Gblpadicenutl, coOepHCAujux

OdesimenvbHOCMU payuonanvhvie cmenenu. Jelcmsus ¢ apupmemuueckumu KopHamu N—oil cmeneHu. OKO01-OK04,
Pewenue uppayuonanvuvix ypaenenui u nepagencms. Ceoticmea u 2pagux KopHs OKO09.
N-otl cmenenu. IIK 2.1,
Ilpaxmuueckue 3anamusi. [IK 2.2,
1. Ksaopamuunas ¢hynxyus 6 npukiaoHulx 3a0a4ax 2 IIK 2.3,
2. Cmenennvle npeodpazo8anusi 8 NPUKIAOHBIX 3A0aA4ax 2 [IK 2.4,
3. Uppayuonanvhvie ypagrenus 6 NPUKIAOHLIX 3a0a4aX 2 IK 2.5
4. Texcmosbie 3a0auu ¢ NPOGecCUOHATbHBIM COOEPAHCAHUEM 2
5. I'paghuueckoe peutenue npukiaouvix 3a0ay 2

KonTtposnbHast pabota 2

Paznea 3. Iloka3zaTeabHas GQyHKIHSA 16

Ilpogheccuonanvno-opuenmuposannoe cooepicanue 6

Tema 3.1 Copepxanue y4eOHOIro MaTepuasa;

[TokazarenbHast ¢yHkuus, | [lokazaTenbHble ypaBHeHUs: U HepaBeHcTBa. [lokasarenpHas QyHKLuMsA, €€ cBOWCTBaA

ee cBoiicTBau rpaduk u rpaduK. OKO01-OK04,
Teopernueckue 3aHATHS: OK09.
1. Iloka3arenbHas GyHKIIUS, €€ CBOWCTBA 2
[IpakTHueckue 3aHATHS:
1. Iloka3arenbHas GyHKIHUS, ee rpaduK 2

Tema 3.2 Conep:xxanue yueOHOro MaTepuaJa;

Pemenne mnoka3zatenbHbIX | [loka3zaTenbHbIE YpaBHEHUS! M HEPABEHCTBA. OKO01-OK04,

YpaBHEHU U HEPABEHCTB [IpakTueckue 3aHATHS: OKO09.
1. Pemenne noxka3aTenbHbIX YpPaBHEHHH 2
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\ 2. Pemenue nokasatenbHbIX HEPABEHCTB 2
IIpogheccuonanvro-opuenmuposannoe cooepicanue
Tema 3.3 Cooeporcanue yueonozo mamepuana. OKO01-OKO04,
Tokazamenvuas ¢ynxyus | [lokazamenvhvie ypasnenus u Hepasencmea. Illokasamenvuas @yukyus, eé OKO09.
8 NPUKIIAOHBIX 3A0a4ax ceoticmea u 2pagpux. IK 2.1,
Ipaxmuueckue 3anamusi. K 2.2,
1. Ilokazamenvuas yHKYUs 8 NPUKIAOHBIX 3A0AUAX. 2 [IK 2.3,
2. Ilokazamenvhvie ypasHeHus 8 NPUKIAOHBIX 3A0aAYax 2 [IK 2.4,
3. I paghuueckoe pewsenue npuxkiaousvix 3a0ay 2 IIK 2.5
KonTponbHas padbora 2
Pa3nea 4. Jlorapugmsl. Jlorapudmuyeckas pyHKuus 20
Ilpogpeccuonanvno-opuenmuposannoe cooepircanue 4
Tema 4.1 Conep:xxanue yueOHOro MaTepuaJa;
Jlorapudm yucna. Jlorapudm uymcna. [lecatuunble u HaTypanbHble Jorapudmbl. IIpeobpasoBanue
BBIPKEHUI, COMEPKAINX JOTapr(MBbI.
TeopeTnueckue 3aHATUA: OKO01-OKO04,
1. Jlorapudm 2 OKO09.
[TpakTuyeckue 3aHATHS:
1. CpoiicTBa norapudma 2
2. IIpeoOpa3oBaHue BbIpaKEHUH, COEPIKAIINX JIOTapU(pMBbl 2
Tema 4.2 Conep:xxanue yueOHOro MaTepuaJa;
Jlorapugmuueckas Jlorapudmuueckasi QyHKIUs, €e CBOWCTBA U IrpaduK
(GyHKIMS, €€ CBOMCTBA Teopernueckue 3aHATHA: OK01-OK04,
1. Jlorapudmuueckas ¢pyHKIMs, ee CBOMCTBA 2 0KO09.
IIpakTHueckue 3aHATHS:
1. Jlorapudmuyeckas ¢pyHkuus, ee rpaduk 2
Tema 4.3 Copaepxxanue y4eOHOIro MaTepmuaJia;
Jlorapudmuueckue Jlorapudmuueckre ypaBHeHUs] 1 HEPABEHCTBA. OK01-0K04
YPaBHEHHS U HEPABEHCTBA. | [IpakTHuecKue 3aHATHUS: OK09 ’
1. Jlorapudmuueckue ypaBHEHUs 2 '
2. Jlorapudmuyeckrie HepaBeHCTBA 2

IIpogpeccuonanvrno-opuenmuposanroe cooepicanue
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Tema 4.4 Cooeprcanue yueonozo mamepuana: OKO01-OKO04,
Jlozapugpmuueckas Jozapugpm uyucna. Ilpeobpaszosanue 6vlpadcenutl, CcoOEPHCAUUX 102APUPMBL. OKO09.
dynukyus 6 npuxkiaouvix | Jlocapugmuueckasn pyukyus, ee epagpux [K 2.1,
3a0auax Ipaxmuueckue 3anamusi. K 2.2,
1. Jlocapugpmuuecxas pynkyus 8 npuxkiaonvix 3a0auax. 2 [IK 2.3,
2. Jloecapughmuueckue ypasneHus 8 npUKIAOHbIX 3a0a4ax 2 [IK 2.4,
I1K 2.5
KonrponbHast pabora 2
Pa3jien 5. YpaBHeHuUsi m HepaBeHCTBA 12
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 12
Tema 5.1 Cooeporcanue yueonozo mamepuana.
Cucmemvl ypasHeHuil Cucmemvul  quHelinblx ypaeHeHul. Peuwenue NpukiaoHvlx 3a0ay ¢ HNOMOUDBIO
cucmemul TuHelinvlx ypasHenui. Cucmemvl U COBOKYNHOCMU YelblX, PAYUOHANbHDIX,
UPPAYUOHATLHBLX, NOKA3AMETbHBIX, 102APUPMUYECKUX VPABHEHUU U HEPABEHCMS. OKO01-OKO04,
HUcnonvzosanue ecpaguxos ¢ynxyuii 011 peuwieHus ypaeHeHuul U  CUCTEM. OKO09.
Ilpumenenue ypasnenuii, cucmem u HepPABEHCMSE K PEULEHUIO MAMeMamuyecKux [K 2.1,
3a0ay u 3a0a4 U3 pa3iuyHvlx ob1acmell HAyKUu U peanbHou JHCUSHU K 2.2,
llpakxmuueckue 3ansamusi. IIK 2.3,
1. Cucmemvi nuneiinvix ypasnenuii 2 [IK 2.4,
2. Ucnonvzosanue epapuxos yrukyutl 01s pewlenust ypagHeHull u cucmem 2 K 2.5
3. @opmynvl 8 npakmuyeckux 3a0ayax 2
4. Pewenue mexcmoguix 3a0ay NpoghecCUOHAIbHO20 COOEPHCAHUSL 2
5. Vpaenenus u nepasencmea 6 npogpeccuonanvruix 3a0ayax 2
6. Cucmemvl ypasnenuil 8 nPoOpeccUoHaAIbHbIX 3A0a4ax 2
JuddepenunpoBaHHblii 32a4eT 2
Pa3nes 6. OCHOBBI CTEpEOMETPHH 34
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 10
Tema 6.1  OcHoBHble | Conep:kaHne y4eO0HOro MaTepHaJa;
MTOHATHSI CTEPEOMETPHH OCHOBHBIC TIOHSTHS CTEPEOMETPHH: TOYKA, TMPSMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TpaBuna u300pakeHUs HA PUCYHKAX: M300paKEHUS IIIOCKOCTEH, MapasuieIbHBIX OKO01-OK04
npsiMbIX  (OTpE3KOB), cepenuHbl oTpe3ka. [loHsTHE 00 akcumomMaTuyecKom OK09 ’

MNOCTPOCHUU CTCPCOMETPUN: AKCHOMBI CTCPCOMCTPHUU U CJICACTBUA HN3 HUX.
[MousTus: MEPECCKAIOMMNECA TTJIOCKOCTH, MEPECCCKAIOIINECA MpAMas U MJIOCKOCTb.

TeopeTquCKHe 3aHATHUA:
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1. OcHOBHBIE IOHATHUS CTEPEOMETPHUU
2. AKCHOMBI CTEPEOMETPHHU

N

Tema 6.2 Bektoper B
MIPOCTPAHCTBE

Conep:kanue y4eOHOI0 MaTepHuaJa:

Bekrop Ha mimockoctd M B mpoctpaHcTBe. CJOKEHHE M BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEeKTOpa Ha 4yucio. Pa3nokeHne BekTopa 1o TPEM HEKOMILIAHAPHBIM
BektopaM. IlpaBuino mapasenenunena. Pemenuwe 3agay, CBA3aHHBIX €
NIPUMEHEHUEM TpaBWI JeUCTBUHM ¢ Bekropamu. [IpsMoyronbHas cucrema
KoopauHat B ImpocTtpaHcTBe. Koopaunatel BekTopa. IIpocreiimme 3amaun B
KOOpJMHATAX. YTON Mexay Bekropamu. CKalsipHOE NIPOU3BEIECHUE BEKTOPOB.
Brruucnenue yrioB Mexay IpsIMBIMH M TUIOCKOCTSAMH. KoOpAamHATHO-BEKTOPHBIN
METOJ1 IIPY PEIICHUH F'€OMETPUUECKHUX 3aad.

TeopeTnueckue 3aHATUA:
1. BekTopsl B IpOCTpaHCTBE

IIpakTHueckue 3aHATHS:
1. JleficTBHSI C BEKTOpAMH
2. PazyioxxeHne BEKTOPOB

N

OKO01-OKO04,
OKO09.

Tema 6.3
[IpssMble M TUIOCKOCTH B
IIPOCTPAHCTBE

Conep:xanue yueOHOIro MaTepHuaJa;

B3anMmHOe pacnonokeHwe HpsAMBIX B IPOCTPAHCTBE:  IMEPECEKAOLIUECH,
napajuleJbHble M CKpeluBaroluecs ImpsMble. [lapamienbHOCTs OPAMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE: MapajuIeNIbHbIE IMpPSIMBIE B MPOCTPAHCTBE;
MapaJuIeIbHOCTh TPEX MPSAMBIX; MAPAJUICIBbHOCTh NPSAMONM U IUIOCKOCTH. YTIUIBL C
COHANPABJICHHBIMA CTOPOHAMM; YIOJl MEXAY MPSMBIMU B IPOCTPAHCTBE.

ITonsATHA: mEepeceKaroluecs IIOCKOCTH, NEPECEKAIOIUeEcs MpsiMas U IIIOCKOCTb.
[TapayieapHOCTB MJIOCKOCTEN: MapajuIeIbHbIE IIIOCKOCTH; CBOMCTBA MAPaJUIEIIbHBIX
iockocteil. [IpocTelimme mpocTpaHCTBEHHBbIE (PUTYphl Ha IMJIOCKOCTU: TETpa’Jp,
KyO0, mapajulesienumnen; MocTpoeHue cedeHui. lleprneHaukynspHOCTh HpSIMOM U
IJIOCKOCTH: NEPIEHAMKYJIAPHBIE IIPSIMBIE B IIPOCTPAHCTBE, NPsMbIE MTapajuIeIbHbIE
U TEPIEeHIUKYISAPHbIE K IUIOCKOCTH, NPHU3HAK NEPHEHANKYJISAPHOCTH TNPSIMON M
IIJIOCKOCTH, TEOpEMa O NMPSAMON NEPHEHAUKYIIAPHON IUIOCKOCTH. Ilepnenaukyisap u
HAaKJIOHHBIE: PACCTOSTHUE OT TOYKHM JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM 110
IJIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YrOJd MEXAY MPAMOM U IUIOCKOCTBIO;
JBYTPaHHBI YroJj, JUHEHHBIA yroa ABYrpaHHoOro yria. llepnenaukyisipHOCTH
IJIOCKOCTEW: INPU3HAK IMEPIEHIUKYIAPHOCTH ABYX IUIOCKOCTeH. Teopema o Tpéx
nepneHaukyisapax. lloctpoenne cedeHMii B MHOrorpaHHuke. Beruucienue

OKO01-OKO04,
OKO09.
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paCCTOHHHﬁZ MCXKAY ABYMA TOYKaMH, OT TOYKH 1O HpHMOﬁ, OT TO4YKH A0
IJIOCKOCTH,; MCXKAY CKPCIIMBAOIUMUCA MNPAMBIMU. Brruncnenue YTJIOB: MCKOY
CKpCIIUBAOINHUMHUCA IIPAMBIMHA, MCKIY HpHMOﬁ " IUIOCKOCTBIO, IBYI'PAHHBIX YIJIOB,
YIJIOB MCKAY IJIOCKOCTAMMU.

TeOpeTI/I‘ICCKI/Ie 3aHATHUA:

1. BzaumHoe pacnosioxkeHne B IPOCTPaHCTBE 2
[TpakTHyeckue 3aHTHS:
1. B3aumHOe€ pacrosioxKeHue MpsiMbIX 1
2. BzanmHoOe pacnoioKeHue I0CKOCTEH 1
3. B3anMHoOe pacroioskeHue MpsiIMbIX U IMII0CKOCTEH 2
4. TlepneHAUKYIISIP U HAKJIOHHBIE 2
5. YTIIbl B IPOCTPAHCTBE 2
6. Ceuenus 2
IIpogheccuonanvro-opuenmuposannoe cooepicanue
Tema 6.4 Cooeporcanue yueonozo mamepuana.
IIpocmpancmeennvie Ilpasuna uzobpasicenus na pucynkax. Bekmop na niockocmu u 6 npocmpancmee.
3a0ayu Pewenue 3aoau, cesazanmvix ¢ npumeHeHuem npasunl OeUCmMsUll ¢ 6eKMOpamu.
npogeccuonanvHol Ipamoyzonvuas  cucmema koopounam 6 npocmpancmee. Koopounammo-
OdesimenbHOCMU BEKMOPHLILL  Memoo  Npu  peleHuu  2ceomempuyeckux 3aday. Bzaumnoe OKO01-OK04
pacnonodxcenue npamulx 8 npocmpancmee. llapaniensnocmo npamulx u niockocme OK09 ’
6 npocmpancmee. Ilpocmetiwue npocmpancmeennvie @ueypvl HA NIOCKOCHU. K 2 1
Ilocmpoenue ceuenuu 6 mHocoepamHuxe. Bvluucienue paccmosanuu u y2noe 6 K 2' 2’
-2
npocmpancmae. 1K 2.3,
IIpaxmuyeckue 3ansamus: K 2.4
1. Ilpsamsie u niockocmu 8 NPogheccuoHaIbHbIX 3a0a4ax 1 K 2' 5’
2. Koopounammuas niockocmos 6 npoghecCUuoOHaIbHbIX 3a0a4ax 1 '
3. Koopounamno-eexmopHhulii Memoo npu peuleHuy 2eoMempuyeckux 3a0ay 2
4. Ilpocmetiwue npocmpancmeenHvle Guypboi 2
5. [locmpoenue cevenuii 2
6. ['eomempuueckue 3a0ayu 8 NPOGHeCcCUOHANLHOU DesMeNbHOCU 2
KonrtposnbHast pabota 2
Pa3nes 7. MHOTOrpaHHHMKH M TeJia BpalleHus! 50
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 20
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Tema 7.1
MHororpanHuku

Conep:kanue y4eOHOI0o MaTepuaJa:

3HAaKOMCTBO C MHOTOTPaHHUKaMH, H300paKeHHE MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha
NPOEKIMOHHBIX 4YepTekax. HauanpHble cBeleHUss o Kybe W mOupamuje, HX
pa3BépTku U Mmojenu. CedeHus MHOIOrpaHHUKOB. lloHATHE MHOrorpaHHuka,
OCHOBHBIE 2JIEMEHTBI MHOTOI'PaHHUKA, BBIITYKJIbIE U HEBBITYKJIbIE MHOTOTDAHHUKH;
pa3BépTKa MHOrorpaHHuka. llpusma: n-yroiapHas npusMa; I'paHd U OCHOBaHUS
IPU3MBI; NIPsIMasi ¥ HAKJIOHHAS MPU3Mbl; OOKOBAasl U MOJIHAS OBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsMOYroONbHBIA Mapajulesenuies] U ero ceorcraa. Ilupamuna:
N-yrosbHas IUPaMUAa, I'paHM M OCHOBAaHUE NHMpaMMJbl; OOKOBas U IOJHAs
MOBEPXHOCTh MUpPaMUbl; PAaBUIbHAS U YCEUEHHAS MUPAMUIA. DJIEMEHTBI PU3MBbI
u  nupamunabl.  IIpaBunpHBIE  MHOTOIDAaHHUKH: — TOHATHE  IIPABHIIBHOTO
MHOTOTpaHHMKA; IpaBWIbHAs MpU3Ma M NpaBUIbHAs MUpaMHIa; I[paBUIbHAs
TpeyrojpHas MUpaMuia U TpaBWIbHBIA TeTpa’ap; kyO. IlpencraBnenue o
IPABWIBHBIX MHOTOTpaHHMKaX: OKTa’Jp, JoJeka’ap M ukocadap. Cummerpus B
IIPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, IPAMOM, IIOCKOCTH. DJIEMEHTHI
CUMMETPUU B MHpaMHAax, NapajuleJenunenax, MPaBUIbHbIX MHOIOTPAHHUKAX.
Bbluucnenne 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, aumaroHanu, yrisl. [linomans
OOKOBOM TOBEPXHOCTH U TIOJHOM IOBEPXHOCTH NPSIMOM NPU3MBI, IUIOMIAb
OCHOBaHUM, TeopeMa 0 OOKOBOM MMOBEPXHOCTU PsIMOM Ipu3Mbl. [lnomans 60koBoi
IIOBEPXHOCTU U IIOBEPXHOCTH MPABUIBHOW MNHpaMUABI, TEOpemMa O IUIOIIAIU
OOKOBOM MOBEPXHOCTH YCEUEHHOMN NMUPaAMUIBI.

TeopeTnueckue 3aHATUA:
1. DneMeHTH MHOTOTPaHHUKOB
2. PazBepTKa MHOTOTPaHHUKOB

[

[TpakTueckue 3aHATHS:

1. IIpusma, ee cBoiicTBa

2. [lapannenenwumnes, ero CBOMCTBa
3. [upamupa, ee cBoiicTBa

4. IIpaBUIIbHBIE MHOTOTPAHHUKHU
5. Buasr cummetpuii

P FPDNMNDNDN

OKO01-OK04,
OKO09.

Tema 7.2
OOBeMbI MHOTOTPAaHHHUKOB

Conep:xanue yueOHOro MaTepHuaJa;
[Tonsitue 06 06bEMe. O0BEM nHpaMubl, IPU3MBI.

[TpakTryeckue 3aHsITHS:
1. O6bem npu3Mbl

OKO01-OKO04,
OKO09.
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2. O6beM MUpaMu/IbI

Tema 7.3
Tena BpameHnus

Copneprxanue y4eOHOIro MmaTepuaJia;

Copnepxanne ydyeOHoro matepuana: Cdepa u map: LEHTp, paauyc, AUAMETD;
IUIOINAAb MOBEPXHOCTU cdeprl. B3ammuoe pacmonoxenue chepbl M IIIOCKOCTH;
KacaTesbHas TUIOCKOCTh K cdepe; miomans chepsl. M3o0pakenue chepsl, mapa Ha
wiockoctd. Cedenuss mapa. LlunuHIpuyeckas MOBEPXHOCTh, 0OOpasyromue
UUJIUHAPUYECKON MOBEPXHOCTH, OCh LMJIMHIAPUYECKOW MOBEPXHOCTH. Llmmuunap:
OCHOBaHUsI U OOKOBas MOBEPXHOCTh, OOpa3yromias ¥ OCh; IUIOHIaAb OOKOBOW M
MOJIHOM TMOBEpXHOCTH. M3o00pakeHue UWIMHIpa Ha IUIOCKOCTU. Pa3BépTka
UWJIMH]PA. Ceuenus uuauHApa  (TUI0CKOCTHIO, napasuieIbHON 1581071
NEPIEeHIUKYIAPHONM ocu uuinHapa). KoHuueckas MOBEPXHOCTb, 0OO0pa3yrolue
KOHHYECKOW IIOBEPXHOCTH, OCh M BEpUIMHA KOHMYECKOW MOBepXHOCTH. Komyc:
OCHOBaHME U BepIIMHA, oOpa3ymomias M OCh; IUIOMAAh OOKOBOW U MOJHOMN
MOBEPXHOCTU. Y CEUEHHBII KOHyC: 00pa3yollue U BbICOTa; OCHOBAHUSA M OOKOBast
noBepxHocTh. M300paxkeHne KoHyca Ha IIOocKocTH. Pa3BépTka konyca. CeueHus
KOHyca (IUIOCKOCTBIO, MapajllesIbHOM OCHOBAaHUIO, U IJIOCKOCTBIO, MPOXOJAIIei
yepes BEPIINHY).

TeopeTnueckue 3aHATUA:
1. DnemeHTHI TEN BpalleHUsS
2. Pa3zBepTka Ten BpameHus

[TpakTueckue 3aHATHS:

1. Cdepa, map, ux cpoiicTsa
2. llununap, ero cBoicTBa
3. Konyc, ero cBoiicTBa

NN

OKO01-OKO04,
OKO09.

Tema 7.4
OObeMbl Te BpalleHUs

Conep:xxanue yueOHOro MaTepuaJa;
OcHoBHble cBoiicTBa 00bEMOB Ten. OOBEM IMIMHApa, KoHyca. OOBEM mapa u
I0IAAb Chepsbl.

[IpakTHueckue 3aHATHS:
1. O6wem mapa

2. O0beM MUITUHIpA

3. O0BeM KOHYCa

NN

OKO01-OKO04,
OKO09.

IIpogpeccuonanvrno-opuenmuposannoe cooepicanue

Tema 7.5
Mmnozoecpannuxku u mena

Cooepicanue yueonozo mamepuana:
Csedenusi 0 MHO202pAHHUKAX, UX paszeépmku u mooenu, cedenus. OOvembl

OKO01-OKO04,
OKO09.
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epauyeHus
npogeccuoHanbHbIX
3a0auax

MHO202panHuko8. CeedeHusi 0 meiax epawjeHus, ux pazeepmku, MOOeiu, Ce4eHus.
Obvemvl men epaujeHusl.

Kombunayus men epawenus u MHO202panHuK08. MHO202pAHHUK, ONUCAHHBLIL OKOJIO
cpepui; cgepa, enucannan 8 MHO20SpaAHHUK uiu 6 meno epaujerus I110006nvie mena
6 npocmparcmee. COOMHOUEHUSI MeAHCOY NAOWAOAMU NOBEPXHOCHEN, 00bEMamu
HOOOOHLIX mell.

Ipaxmuueckue 3anamusi:

. Mhoeoepannuku 6 npuxkiaousix 3adauax

. Ceuenus MHO202DAHHUKOG

. Cummempusi 6 NPUKIAOHBIX 3a0aAYaAX

. Pacuem ob6vema MHO202DAHHUKO8 6 NPUKIAOHBIX 34044
. Tena spawenus 6 NPUKIAOHBIX 3a0a4ax

. Ceuenus men epaweHus

. Cummempusi 6 NpUKIAOHLIX 3a0aAYaAX

. Pacuem obvema men épawerus 6 npukiaoHvix 3a0ay
. Kombunayus men epawjenusn u MHO202pAHHUKOG

10. I1looobHvie mena 6 npocmpancme

OO ~NOoO U WN -

I1IK 2.1,
K 2.2,
I1IK 2.3,
[IK 2.4,
IIK 2.5

KonTponbhas pabora

NINDPNODDNPNDNPNNDNDNDNDNDDND

Pazgen 8. OcHoBbl Tpuronomerpun. Tpuronomerpuueckue pyHKIUH

N
S

Ilpogheccuonanvrno-opuenmuposannoe cooeprcanue

(ep]

Tema 8.1

DopMyIbl
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEHUSA

Conep:xxanue yueOHOro MaTepuaJa;

CuHyC, KOCMHYC W TaHT€HC YHCIOBOIO aprymMeHTa. ApPKCUHYC, apKKOCHUHYC H
ApKTaHIE€HC  4YMCIIOBOIO  apryMeHTa.  TpUrOHOMETpUYECKass  OKPYXKHOCTD,
ornpeziefieHue TPUTOHOMETPUUECKUX (QYHKIMM 4ucioBoro aprymentra. OCHOBHbIE
Tpuronomerpuueckue  Qgopmynsl.  [IpeoOpazoBaHMe  TPUTOHOMETPUUYECKHX
BBIPAKCHUI. Pemenne TPUTOHOMETPUUECKUX YpaBHEHUM. [Ipumepsr
TPUTOHOMETPUYECKUX HEPABEHCTB.

IIpakTHueckue 3aHATHS:

1. Cunyc, KOCHHYC M TaHT€HC YHCIOBOTIO apryMeHTa

2. TpuroHOMeTprYecKas OKpy>KHOCTh

3. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI

4. TIpeoOpa3oBaHie TPUTOHOMETPUUECKHUX BbIPAKEHHI

5. [Ipocreiiume TpUroHOMETPUYECKUE YPAaBHEHUS M HEPABEHCTBA
6. Penrenne TpUroHOMETPHUECKUX YpaBHEHHUI

NDNDNDNDNDN

OKO01-OKO04,
OKO09.
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Tema 8.2
Tpuronomerpuueckue
¢GbyHKLIMH, MX CBOMCTBAa M

Conep:kanue y4eOHOI0 MaTepHaJa:
Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpauKH.

TeOpeTI/I‘IGCKI/Ie 3aHATHA:

rpaduKy. 1. Tpuronomerpuueckue QyHKIIH, UX CBOWCTBA 2
[TpakTuyeckue 3aHATHSL:
1. Tpuronomerpuueckue GyHKIUH, UX rpaduKu 2
IIpogheccuonanvno-opuenmuposannoe cooepaicanue
Tema 8.3 Cooepircanue yuebnozo mamepuana. OKO01-OKO04,
Tpuconomempusi 6 | Cunyc, KOCUHYC U MAH2EHC YUCTI08020 apeymenma. Pewenue mpueonomempuueckux OKO09.
npogeccuonanbHoll ypasuenuil. Tpuconomempuyeckue QyHKyuU, ux coUcCmea u 2paguxu. [K 2.1,
OdesimenvbHOCMU Ilpaxmuueckue 3anamusi. [IK 2.2,
1. Cunyc, kocunyc u maneenc 8 NPUKIAOHBIX 3A0a4ax 2 IIK 2.3,
2. Tpuconomempuyeckue ypasHenus: 8 NPUKIAOHBIX 3A0a4AX 2 [IK 2.4,
3. Tpueonomempuueckue QynKyuu 8 NPUKIAOHBIX 3A0a4aAX 2 [IK 2.5
KonTponbHas pabota 2
Pa3nea 9. IIpousBognas GpyHKIUH, ee IPUMEHEHHE 22
Ilpogpeccuonanvro-opuenmupogannoe cooepircanue 6
Tema 9.1 Copnepxanue y4eOHOro MmarepuaJa;
[TpousBomHas GyHKINU HenpepeiBable ¢yHKmMu. MeToax HHTEpBAJIOB JUIA  pEIICHHs HEPaBEHCTB.
[TpousBonHas QyHkuuu. ['eomerpuueckuii U (U3NYECKUN CMBICI HPOU3BOIHOM.
[TpousBoaHble 3neMeHTapHbIX (QyHKUMHA. [IpousBomHas CyMMbl, NPOU3BEICHMUS,
yacTHOro ¢yHkuuid. IIpuMeHeHne NpoM3BONHONW K HCCIENOBaHUIO (YHKIMHM Ha
MOHOTOHHOCTh W OKCTpeMyMbl. HaxokaeHue HauOOJbIIEro W HAaUMEHBIIETro
3Ha4YeHUs (PYHKIIMU Ha OTpPE3Ke.
Teopernueckue 3aHATHA: OKO01-OKO04,
1. HenpepbrIBHOCTH (DyHKIIMH 2 OKO09.
2. [Tpon3BonHas GyHKIINU 2
[TpakTuyeckue 3aHATHS:
1. [IpousBoaHBIE AIE€MEHTAPHBIX (PYHKINN 2
2. [lpaBuna quddepeHpoBaHus 2
3. [IponzBoHas CIIOKHOU (PYHKIIUU 2
4. UccnenoBanue GpyHKIIMH HA MOHOTOHHOCTb U 3KCTPEMYMBbI 2
5. Haxoxenne HanbombIIero 1 HAMMEHbBIIEr0 3HAYCHUS] PYHKIMH 2

Hqub@CCMOHCUZbHO'OpueHWZMPOGClHHOe COd@prCClHue

23




Tema 9.2

Cooeprcanue yueonozo mamepuana:

N OKO01-OKO04,

IIpoussoonas 6 | Ilpumenenue npou38o0HOU 0I5l HAXOHCOCHUS HAUTYYUIE20 PeUleHUsl 8 NPUKAAOHBIX OK09
npogheccuoHaIbHbIX 3a0auax, 051 onpeoeieHuss CKOpOCmu npoyecca, 3d0aAHHO20 OpMYIOU UIU K 2 l
3a0ayax epagpurom. K 2' 2’

Ilpaxmuueckue 3anamus (c npogheccuoHanbHO-0OpUeHMUPOBAHHBIM COOEPHCAHUECM). K 2' 3’

1. l'eomempuueckuii u puzuueckuil CMbiC1 BPOU3BOOHOLL. 2 K 2' 4’

2. Ilpousso0nas 6 npuxkiaoHvix 3a0ayax. 4 K 2' 5’
KonrponbHas pabora 2 '
Pasjnen 10. UnTerpaj u ero npuMeHeHust 16
Ilpogheccuonanvrno-opuenmuposannoe cooeprcanue 6
Tema 10.1 Conep:xanue yueOHOro MaTepHuaJa;
[TepBooOpasnas ¢yaknuu. | [leppooOpasnas. Tabmmma mnepBooOpa3Hbix. HWHTErpans, TEOMETPUYECKUH W
Brruncnenue unrerpana dbusnueckuit cMpici uHTerpana. Beruucienue mnterpana mo ¢opmyne HproToHa—

JleitOHMIA

Teopernueckue 3aHATHA: OKO01-OKO04,

1. I[TepBooOpazuas 2 OKO09.

IIpakTHueckue 3aHATHS:

1. Tabnuua nepBooOpa3HbIX 2

2. NnaTerpan 2

3. OnpeneneHHbIil UHTErpaj 2
IIpogpeccuonanvro-opuenmuposanroe cooepicanue
Tema 10.2 Cooepotcanue yuednozo mamepuana. OKO01-OKO04,
Humeepan 6 | Ilepsoobpasnasn. Tabnuya nepgoobpasuvix. Humeepan, ceomempuueckuti u OKO09.
npogeccuoHanbHbIxX @uszuueckuti cmoicn unmezpana. Bviuucnenue unmezpana no ¢opmyne Hvromona— K 2.1,
3a0ayax Jletionuya. [lpakmuueckoe 3Havenue u npumeHenue uHmezpaa. [IK 2.2,

llpakxmuueckue 3ansamusi. IIK 2.3,

1. l'eomempuueckuii u puzuueckuli CMblCll UHmMe2paa 2 [IK 2.4,

2. Uumeepan 8 npukiaouvix 3a0a4ax 4 IIK 2.5
KonrtposnbHast pabota 2
Pa3nes 11. BepoSiITHOCTh M CTATHCTHKA 11
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 6
Tema 11.1 Copnepxxanue y4eOHOIro MmaTrepuaJia; OKO01-OKO04,
[IpencraBnenne qaHHBIX [lpencraBnennie JaHHBIX C TOMOMmbIO Tabimm W guarpamm.  CpegHee OKO09.
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u omnucarenbHas | apudMeTuyeckoe, MeauaHa, HauOoJbllee U HaWMEHbLIee 3HAYeHUs, pa3Max,
CTaTUCTHKA JICTIEPCHS, CTAHAAPTHOE OTKIOHEHHUE YHCIOBBIX HA0OPOB

TeopeTnueckue 3aHATUS:

1. CocoObl onucaHus U MpeICTaBICHMs] TaHHBIX
Tema 11.2 Coaep:xxaHue yueOHOro MaTepuaJa;
Cayuaiinple  ombiTel W | Cioy4aliHble SKCHEPUMEHTHI (OMBITBI) W CIy4ailHble COOBITHSA. OJEeMEHTapHbIE
CiTyJaiiHbIC COOBITHSA, | COOBITHS (MCXO/bI). BEeposATHOCTH ciydyailHOTO cOObITH. BeposTHOCTH COOBITHH B
OTIBITHI C | ONbITax ¢ paBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.
PaBHOBOSMOKHBIMU [TpakTHyeckue 3aHsTHS:
SJICMEHTapHBIMH 1. BEpOATHOCTH CIy4aifHOTO COOBITHS
UCXO0JaMU
Tema 11.3 Coaep:xanue yueOHOro MaTepuaJa;
Onepanuu Hapa | Onepanuu  Haj ~ COOBITUSAMHU:  TepeceueHue,  OoObeAMHEHHE  COOBITHIA,
COOBITHSIMH, CIIO)KEHUE | IPOTUBONOJIOKHBIE  cOoObITUA. [uarpammbl  Oitniepa. ®opMyna  ClOXKeHUs
BEPOATHOCTEMH BEPOSATHOCTEH

IIpakTHueckue 3aHATHS:

1. Onepanuu HaJT COOBITUSAMHU
Tema 11.4 Coaep:xxanue yueOHOro MaTepuaJa;
VYciioBHas BEPOSATHOCTS, VYcioBHass BEpPOSATHOCTb. YMHOXKEHHME BEpPOSITHOCTEH. JlepeBo  ciydailHOTo
JEPEBO cinyyaiiHoro | skcnepumenTa. ®opmyna nonHoi BepositHocTH. HesaBucrumMbie COOBITHS
omnblTa, (Gopmyna mnonHOU | TeopeTHUECKUE 3aHATHS:
BEPOATHOCTH u | 1. YcnoBHas BEpOSTHOCTD
HE3aBUCHMOCTb COOBITUI
Tema 11.5 Coaep:xxanue yueOHOro MaTepuaJa;
OneMEHThI KombOunaroproe mnpaBuino ymHOkeHus. IlepectanoBku u daxtopuan. Yucno
KOMOMHAaTOPUKHU couetanuil. Tpeyronbauk Ilackans. @opmyna 6bunoma HeroToHa

[IpakTHueckue 3aHATHS:

1. IlepecTaHOBKHM U COYETAHUS
Tema 11.6 Conep:xxaHnue yueOHOro MaTepuaJa;

Cepuu nocnenoBaTeabHbIX
HUCIIBITAHUN

BunapHblif ciyuailiHblii ONBIT (MCHBITaHWE), ycleX W Heynaada. HesaBucumbie
ucneiTanus. Cepus HE3aBUCHMBIX HCHObITaHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX HcnbITanuil bepuymnu. IlpakTuueckas paboTa ¢ HMCIOIB30BaHHEM
AJICKTPOHHBIX TaOJIHII.

HpaKTI/I‘-ICCKI/IC 3aHATHUSA.
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1. He3zaBucrMbIe HCTIBITAHUS 1

Tema 11.7 Copneprxanue y4eOHOIro MmaTepuaJia;

CityyaiiHble BEJIMYUHBI Cnyuaiinas BennunHa. Pactipenenenue BeposiTHocTel. Jlnarpamma pacupeaeneHus.

U paclpenencHus CymMa 1 npousBeieHNE CilydaiiHbIX BennyuH. [Ipumepsl pacnpenenenuii, B ToMm
YHClIe TEOMETPUYECKOE U OMHOMHUAIBHOE
TeopeTnueckue 3aHATHS:
1. Pacnipenenenue BeposTHOCTEH 1

IIpogheccuonanvro-opuenmuposannoe cooepicanue

Tema 11.8 Cooepotcanue yuednozo mamepuana.

Beposmmnocmu Ilpeocmasnenue 0anHvix ¢ NOMOWBLIO MAOIUY U OUASDAMM.

cmamucmuxa Kombunamopnoe npasuno ymuoorcenus. Ilepecmanosku u pakmopuan. Yucio

npogeccuoHanbHbIxX couemanuti. Hezagucumvie ucnoimanus. [lpakmuueckas paboma ¢ ucnonb3o8anuem OKO01-0K04. TTK

3a0ayax anekmponHvlx mabauy. Cayyaiinas eenuuuna. Pacnpedenenue eeposmuocmel. 21 ’
Huacpamma pacnpedenenus. Cymma u npouzgedeHue CAy4auHblX GeIUYUH. HK. 2’ )
Ipumepul pacnpedenenuil, 8 Mom Yucie 2eoMempuyecKoe U OUHOMUATbHOE K 2' 3’
Ilpaxmuueckue 3anamusi. "

K 2.4

1. I[lpeocmasnenue OaHHBIX C NOMOWBIO MAOIUY U OUASDAMM 2 K 2 5’
2. Pacuem xonuyecmea nepecmano8oK U couemanuil 2 '
3. Ilpakmuueckas paboma c Ucno1b308aHUeM INEKMPOHHBIX MAOIUY. 1
4. Pacnpedenenue gepossmuocmell 8 NPUKIAOHBIX 3a0ayax 1

KonTponsHas pabora 2

Kouncyabranumn OO01re MeTOIbI pelIeHus 3a71a4 U ypaBHEHU N 8
[TpakTHyeckoe 3aHsTHE

IIpomexxyTounasi arrecranus (JK3amMeH) 4

Bceero: \ 577

26




3. YcaoBus peaausanum nporpaMmMbl 001eo6pa3oBaTeJbHOH TUCIHIIJIMHBI

3.1. TpeOoBaHMs1 K MUHUMAJIBHOMY MAaTE€pPHAJbHO-TEXHUYECKOMY 00ecnedeHHI0

Peanuzanus mporpamMmbl JUCHUIUIMHBI TpeOyeT Haiauuusg y4eOHOro KaOWHETa pPYCCKOro
A3BIKA.

D¢ddexTuBHOCT, MpemoAaBaHuUsl Kypca pPYCCKOro s3blKa 3aBUCUT OT  HaJU4UA
COOTBETCTBYIOILIETO MAaTE€pPHAIbHO-TEXHUUYECKOI'O OCHAILIEHUS. JTO OOBICHAETCS OCOOECHHOCTAMU
Kypca, B IEPBYIO OYepe/ib €ro MHOTONPOGUIBHOCTHIO U MPAKTUYECKOM HAMIPaBIEHHOCTHIO.

OobopynoBanne y4eOHOro KabuHeTa:

— HarAgHble TocoOMsi (KOMIUIEKTHI Y4eOHBIX TaOiWll, CTEHJOB, CXEM, IJIAKaToOB,
IIOPTPETOB BBIIAIOLIMXCS YUEHBIX B A3bIKO3HAHUA U JP.);

—  JUAAKTHYECKHE MaTepuanbl (3aJaHusl JUIsl KOHTPOJIbHBIX paldOT, AJisi pa3HbIX BUIOB
OILICHOYHBIX CPEJICTB, IK3aMEHa U JIp.);

—  TEXHHYECKHE CpelcTBa 0OydeHHUs (NEPCOHAJIBHBI KOMIBIOTEp C JIMIIEH3WOHHBIM
IPOrpaMMHBIM OO€CIEeYeHUEM; MYJIbTUMEIUNWHBIM IPOEKTOp; MHTEPAaKTUBHAsA JIOCKA, BBIXOJ B
JIOKAQJIbHYIO CETh);

—  3anbl (0MOIMOTEeKa, YUTATBHBIN 3aJ1 ¢ BEIXOJIOM B ceTh VIHTEepHeT).

3.2. UndopmanuonHoe odecrieyeHne o0ydeHust

Ilepeyenn PeKOMeHIyeMbIX y4eOHbIX U31aHMI, HNuTepHeT-pecypcos,
JAONOJTHUTEIbHOM JIUTEPATYpPhI

OcHOBHbIE HCTOYHHKH:

bammvakor M.M. Maremaruka: y4eb. Uil CTYIASHTOB YUYPEKIECHUU Cpea. mpod.
oOpa3zoBanus, 1-e uza., M: Akagemus, 2022

bammvakos M.U. Marematuka. COoOpHUK 3amad NpodUIBLHON HANpaBIEHHOCTH: Y4eo.
nocoOue It CTyN. yupekaeHuit cpea. mpod. odpazosanus. — M., 2022.

I[OHOJIHI/ITCJILHLIG HCTOYHHUKH:

1. Amumo HI.A. m gp. Maremaruka: anrebpa M Hayaja MaTeMaTHYECKOIO
aHan3a, TE€OMETPHSL.

2. Anrebpa uW Hayasa MaTeMaTHYecKoro aHanu3a (0a30BbI M yriIyOJeHHBIH
ypoBHn).10—11 kmaccel. — M., 2022.

3. Atanacsa JI.C., byryzoB B.®., Kagomuer C.b. u ap. Martemartuka: anredpa

U Hayajla MareMarudeckoro ananuza. ['eomerpus. 'eomerpust (0a30BbIil M yriIyOJ€HHBIH
ypoBHH). 10—11 xmaccel. — M., 2021.

4. bamvakos M.U. Marematnka: y4eOHUK IJsi CTYA. YUYPSXKICHHUH Cpel. mpod.
obpazoBanus. — M., 2022.
3. I'yceB B.A., I'puropreB C.I'., Bonruna C.B. Maremaruka mis npodeccuit u

CHEIHabHOCTENW COLMAIbHO-3KOHOMHYECKOTO Mpoduis: y4eOHUK s CTYHA. YUpexIAeHUuH
cpen. mpod. obpazosanus. — M., 2022.

6. Komsrun FO.M., TkaueBa M.B, ®enepoa H.E. u np. Maremaruka: anrebpa
W HavaJa MaTeMaTHYeCKOTO aHaim3a. Ajiredpa W Hadala MaTeMaTHYeCKOro aHajm3a
(6a3zoBbIil U yrmyoneHHBIH ypoBHH). 10 kiace / moxg pea. A. b. XKmwkuerko. — M., 2022.

7. Konsrun ¥O.M., TkaueBa M.B., ®eneposa H.E.u np. Maremaruka: anrebpa u
Havaja MaTeMaTH4YeCKOro aHanm3a. Ajredpa W Hadala MaTeMaTHYeCKOro aHajm3a
(6azoBbIil U yrmyOneHHBIH ypoBHH). 11 kmace / mox pea. A. b. XXmwxkuerko. — M., 2022.
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HNHuTepHeT-pecypcesl

1. Enunas xomutekuus 1udpoBbIX oOpasoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru - TekcT: 31€KTPOHHBII.

2. IloBropum wmarematuky. - URL: http://www.mathteachers.narod.ru - TekcT:
3JICKTPOHHBIN.

3. ®enepanpubiii mopran «Poccuiickoe oOpazoBanme». - URL: http://www.edu.ru -
TekeT: 27eKTPOHHBIN.

4. KoHTPOJIb M OlIeHKA Pe3yJIbTATOB 0CBOEHHsI 00111e00pa30BaTeIbHOI 1 CHUIITHHBI

KOHTPOHL H OIECHKA PACKPBIBAKOTCA 4YCPE3 AUCHUIUIMHAPHBIC PE3YJIbTAaThl, YCBOCHHLIC

3HaHUS M TMPHOOPETEHHBbIE CTYACHTAMH YMEHHS, HalpaBlieHHble Ha (OpMHUpPOBaHHE OOIIMX HU

PO ECCHOHABHBIX KOMIIETEHITUH.

Oobmas/mpod Paznen/Tema Tun oeHOYHBIX
€CCHOHAJIbHA MeponpHUATHI
|
KOMIIEeTeHIHA
P1,Temsr 1.1,1.2,1.3,14,1.5,1.6,1.7 YcTHbI onpoc
P2, Temsr 2.1,2.2,2.3 OpoHTaIBHBIN OIPOC
P 3, Temnr 3.1, 3.2 MaTteMaTUYeCKUH JUKTAHT
P4, Temrr4.1,4.2,4.3 TectupoBanue
P 5, Temsr 5.1 [TpakTrueckue paboThl
OKO01-OKO04, P 6, Temr1 6.1, 6.2, 6.3 Kontposbabie paboTh
OKO09. P7, Tempr 7.1,7.2,7.3,7.4 [TpakTyeckue paboThl
P 8, Tems! 8.1, 8.2 Brimonnenue
P9, Tems1 9.1 HK3aMEHaIlMOHHOM paboThI
P 10, Temsr 10.1
P11, Temsr 11.1,11.2,11.3,11.4, 11.5, 11.6,
11.7
P1,Temsr 1.1,1.2,1.4,15,1.7 VYcTHbI onpoc
P2, Temn 2.4 [IpencraBnenue pe3yabpTaToB
P 3, Temsr 3.3 NPAaKTUYECKUX paboT
IK 2.1, P4, Tems1 4.4 3ammura TBOPUYECKUX padoT
IIK 2.2, P 5, Temnr 5.1 3ammTa UHAUBUAYaIbHBIX
IIK 2.3, P 6, Temsr 6.4 MPOEKTOB
I[IK 2.4, P 7, Temsr 7.5
I[IK 2.5 P 8, Temsr 8.3
P9, Temsr 9.2
P 10, Temsr 10.2
P11, Temsr 11.8
OKO01-OK04, [TpoMexxyTouHas aTTecTanus SK3aMeH DK3aMeHaImoHHas padoTa B
OKO09. MUCbMEHHOH (hopMe 1o
IIK 2.1, ouseram.
[K 2.2,
1K 2.3,
[1K 2.4,
IK 2.5
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