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Pabouas mporpamma ydeOHOW mucuMIUIMHBI «MateMaTHkay pa3paboTaHa Ha OCHOBE
tpeboBanuit  d®I'OC  cpegnHero  oOmero  oOpa3oBaHUsA,  YTBEP)KIECHHOTO  IIPHKA30M
Munnpocsemieanst Poccun Ne 413 ot 17.05.2012 (aktyanpHas pemakiusi), denepaibHOU
o0pa3oBaTeNbHOIl MporpaMMbl CpeqHero obmiero obpa3zoBaHus, yTBepxkIeHHOU [Ipukazom
Munnpocsemienust Poccun ot 18.05.2023 Ne 371 (akryasibHas penakiusi), paclopsLKEHUs
Munnpocsemenuss Poccun ot 30.04.2021 Ne P-98 5 «0O6 yrBepxkaenun Konnenuu
npenojiaBaHust  00mEeo0pa3oBaTeNbHBIX  JUCHHUIUIMH € y4eToM  Ipo¢ecCHOHATbHON
HAIPAaBIEHHOCTHU MIPOrPaMM CpeIHEro MpodeccrnoHalbHOro 00pa3zoBaHus, pealn3yeMbIX Ha 6aze
OCHOBHOTO 00111er0 00pa3oBaHus»; MrcbMa JlernapraMmenTa rocyJapCTBEHHOM IMOJIUTHKH B cepe
cpenHero  mpodecCHOHANBbHOrO  O0pa3oBaHHUsT U NPO(ECCHOHAIBHOTO  OOy4YeHUus
Munnpocsemenus: Poccun «O HampaBienun pexomeHganmii» ot 1 mapra 2023 r. Ne 05-592
(Pexomennanuu 1o peanu3allMd CpeaHEro ooOmero o0pa3oBaHHUs B Mpeesiax OCBOCHUS
00pa3oBaTeNbHONW TMPOTrPaMMBl  CPEAHEro MpOo(ecCHOHANBHOTO 00pa30BaHUs), METOAUKH
npenofaBaHus 001eo0pa3oBaTeTbHON AUCHUILINHBL «MaTemaThka» U MpUMepHOil paboueit
porpaMMbl  001Ie00pa3oBaTeIbHON JUCHUILIMHBL «MareMaThkay s HpoQecCHOHaTbHBIX
o0pa3oBaTeNbHbIX OpraHU3alfil YTBEPKIACHHBIX Ha 3aceqaHni CoBeTa Mo OLEHKE COJIepKaHus U
Ka4yecTBa MPUMEPHBIX Pa0OYHX MPOrpaMM 00I11e00pa30BaTeIbHOTO U COIMATBHO-TYMaHUTAPHOTO
UKJIIOB cpenHero npodeccuonanbHoro oopazoanus GI'bOY AIIO HUPIIO, npotokon Ne 14 ot
30.11.2022 r., ®enepanbHOro rocy1apcTBEHHOT0 00pazoBaTesibHOro cranaapTa (nainee — GI'OC)
no cnerransHocTh 46.02.01 «/lokymMeHTalmoHHOE 0OecrieyeHre yrpaBieHHs U apXUBOBEICHHEY,
yTBEpkKACHHOrO pukazomM Munnpocsemienus Poccuu Ne 778 ot 26 aBrycra 2022 r.

Opranmzanus-paspadotunk: Cankr-IlerepOyprckoe rocyiapcTBeHHOE OFOIKETHOES
npodeccnoHabHOE 00pazoBarenbHOe yupexaeHue «Kommemk
ABTOMATHU3AIIMU IPOU3BOJICTBAY.

[Tporpammy coctaBmiia Tokapesa E.B., mpenogasatens CII6 I'BIIOY «Komnnemxk aBToMaTu3anuu
IIPOU3BOJCTBAY.

[Iporpamma paccMoTpeHa W ojo0peHa Ha 3aceJaHud pabodeid Tpymnmbl, mpoTokon Ne 7
ot 14.05.2024 r.
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1. MACIHOPT PABOYEM ITPOI'PAMMBI YUYUEBHOM JUCIHHUIIIUHBI
«MATEMATHUKA»

1.1. MecTo y4eOHOI AUCHHUILVINHBI B CTPYKTYpe o0pa3oBaTtenbHoli nporpammsl CIIO

Oobmeobpa3oBarenbHas ydyeOHas AUCLUIUIMHA «MaremaTtuka» sBJseTcs 00s3aTeabHON
4acThIO 00111e00pa30BaTEIHLHOIO IMKIIA OCHOBHON 00pa30BaTeIbHOM IPOTPaMMbI B COOTBETCTBUU
¢ OIoOC mo mporpamMme TIOATOTOBKM  CIIENHATUMCTOB  cpeaHero 3BeHa 46.02.01
«JlokymMeHTanmoHHoe 00ecTieYeHHEe yIpaBICHHs U ApXHUBOBEACHUEY.

1.2. Illesu ¥ MUIaHUPYeMBble pPe3yJbTAThl 0CBOCHHS Y4eOHOM TN CIUILIMHBI

1.2.1. Iean y4eOHOH IMCHMILIMHBI B COOTBETCTBHH ¢ coiep:kanuem DOII

COO

Coneprxanue nporpamMmbl «MareMaTuka» HalpaBI€HO Ha JOCTHXKEHHE CIIETYIOIIUX
LICJICH:

- (GopMUpOBaHME ILEHTPAIbHBIX MAaTEMATUYECKUX MOHSITUHM (YUCIIO, BEIMYMHA,
reomeTpuueckas  Qgurypa, IEpeMEHHas, BEpPOSTHOCTb, (QYHKIUSA), OOeCIeUnBAIOLIIUX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCH;

- IoJBe/eHue 00yJaroIuXCcs Ha JOCTYITHOM Ul HUX YPOBHE K OCO3HAHUIO B3aUMOCBSA3H
MaTeMaTUKHd M OKPYXKAIOLIEro MUpa, NOHMMAaHHWE MAaTeMaTUKU KaK 4acTU OOILIed KyJIbTyphbl
4eJI0BEYECTBA;

- pa3BUTHE MHTEUIEKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH  OOydJaromuxcs,
II03HABATEJILHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBILUIEHUS, HHTEpEca
K U3y4EHUIO MaTEMaTHKH;

- (¢opmupoBaHue (yHKIMOHAJBHOW  MAaTEeMaTH4YEeCKOM TIPaMOTHOCTH:  YMEHMS
pacro3HaBaTh MaTEMaTUYECKHUE ACIIEKTHI B PEAIbHBIX KU3HEHHBIX CUTYalMSIX U IPU U3yYECHUHU
Jpyrux y4eOHbIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (hOpMyIHpPOBATh
UX Ha S3bIKE MAaTeMaTHMKH W CO3JaBaTh MAaTE€MaTUYECKHE MOJENIH, NPHUMEHITh OCBOCHHBIN
MaTeMaTUYEeCKU almapar AJis peIeHHs IPAaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBATH
Y OLICHUBATh ITOJIyYEHHBIE PE3YIIbTaThI.



1.2.2. Ilnanupyemble pe3yabTaTbl OCBOEHHs 0011e00pa30BaTeIbHOI yueOHOUH JUCHUIJIMHBI B COOTBETCTBUU € TPeOOBAHUSIMH
®I'OC COO u ®1roC C1io

Kon u HaumeHoBaHue
¢opmMupyeMbIX KOMIIETEHIIUI

HJIaHpreMbIe PeE€3yJabTATbI OCBOCHHUA THCUHMIIMHBI

JIMYHOCTHBIE PeE3YJAbTAaThI

MeTaHpellMeTH])Ie PeE3yJdbTaThI

HpenMeTm,le PE3YJbTAThI

OK 01. BeiOupars crnocoOsr
peueHus 3a7aq
npodeccHoHaNBEHOMI

JESITETPHOCTH MPUMEHHUTENBHO K
pa3IUIHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBats
COBpPEMEHHBIE CPE/ICTBA MOWUCKA,
aHalM3a M WHTEpIpeTaluu
nHpOpManuH, u
WHQOPMALIMOHHBIE TEXHOJIOTUH
JUIst BBINOJIHEHHUS 3a1au
npodeccrnoHanbHOM’
JIeSITeIIbHOCTH.

OK 03. IlmanupoBaTh U
pearn30BHIBaTH coOCTBEeHHOE
pogeccroHaNIbHOE "
JMYHOCTHOE pasBuTHE,
TIPEINPUHAMATEIBCKYIO
JIeSITeTIbHOCTD B
npodeccHoHaIbHOI coepe,
HCIIOJIb30BaTh 3HaHUs o
(MHAHCOBOH TPAaMOTHOCTH B
Ppa3iuYHbIX KU3HEHHBIX
CUTYAIIHSIX.

OK 04. S dexTuBHO
B3aMMO/IeHICTBOBATh 1 paboOTaTh B
KOJIJIEKTHBE ¥ KOMaHJIE.

OK 0S. OcymiecTBiasATh YCTHYIO U
MUCHMEHHYI0 KOMMYHHUKAIMIO Ha

rOCY/IapCTBEHHOM SI3BIKE
Poccuiickoit ®denepanuu c
Y4ETOM ocobeHHOCTEH
COIIMAIBHOTO W KYJIBTYpHOTO
KOHTEKCTAa.

JIP 01. I'paxxiaHckoe BOCIUTAHUE:
¢(hOpMUPOBAHHOCTH TPAYKAAHCKON MO3HUITUU
00yJaromerocst Kak akTHBHOTO H
OTBETCTBEHHOTO WICHA POCCHICKOTO
oOrmiecTBa, IPEICTABICHAE O MATEMaTHIECKUX
OCHOBaX (pYHKIIMOHHUPOBAHHS PA3IAIHBIX
CTPYKTYD, SIBJICHUH, IPOIIETYP TPAXKITAHCKOTO
o01iecTBa (BEIOOPHI, OMPOCHI U JPYroe),
YMEHHE B3aUMOJIEHCTBOBATh C COIMAILHBIMU
HHCTUTYTaMH B COOTBETCTBUH C UX
(GYHKIUAMHA U HA3HAYCHHUEM;

JIP 02. TTaTtproTndeckoe BOCIIUTaHHE:
chopMHUPOBAHHOCTH POCCUICKOM
IpaXXIaHCKOH MICHTHIHOCTH, YBAXKCHUS K
MIPONIIOMY U HACTOSAIEMY POCCHHCKON
MaTeMaTHKH, [IEHHOCTHOE OTHOIICHUE K
JOCTIDKEHHSIM POCCHUCKUX MAaTEMAaTHKOB U
poccuiicKoi MaTeMaTHYeCKOH ILIKOJIbI,
HCTIONB30BaHUE ATHX JTOCTHKCHUH B IPYTUX
HayKax, TEXHOJOTHIX, chepax IKOHOMHUKH;
JIP 03. /lyxoBHO-HPaBCTBEHHOE BOCIIHTaHHE:!
OCO3HaHHE yXOBHBIX IIEHHOCTEH
poccuiickoro Hapojaa, chopMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUSI, STHIECKOTO
MTOBEICHHSI, CBSI3aHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JTOCTH)KCHUH HAyKH U
JESTENIbHOCTBIO YYEHOI'0, OCO3HAHUE JINYHOT'O
BKJIa/Ia B TIOCTPOCHUE YCTOHYHUBOTO
Oysty1mero;

JIP 04. DcreTrueckoe BOCIIUTAHKE:
ACTETHUYECKOE OTHOIIIEHUE K MUPY, BKITFOTAsI
ACTETHKY MaTeMaTHIECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 33134, pENICHHA, PacCyKICHUH,

MP 01. ChopmupoBaHOCTB
M03HABaTENbHBIE YHUBEPCAIILHBIC
y4eOHbIe eicTBUA: 6a30BbIE
JIOTHYeCKHe eiiCTBHUS: BELIBILITE H
XapaKTepU30BaTh CYIICCTBEHHBIE
MIPU3HAKH MaTeMaTHIECKUX OOBEKTOB,
MOHATHUM, OTHOIIEHUN MEXIY
MOHATHUAMH, HOPMYITHPOBATH
ompejieNieHus] IOHATUH, YCTaHABIUBATh
CYILLECTBEHHBIN NIPU3HAK
KJIacCCU(UKAIIUN, OCHOBAHHUSI JJIsI
0000IIIeHUS U CPABHEHHSI, KPUTEPHUU
MPOBOJAMMOTO aHANIM3a; BOCIPUHUMATD,
(dhopMyIHpOBaTh U MPeoOpPa3OBEIBATH
CYXJICHUS: YTBEpAUTEILHBIC U
OTpHILATEIBHBIC, CAMHUYHEIC, YaCTHBIC H
o01Ire, YCIOBHEIC, BEISBISATh
MaTeMaTHIECKUE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M U IPOTUBOpEYHNS B (PaKTax,
JIAHHBIX, HAOTIOICHUSAX U
YTBEPKACHUSIX, TIPEIaraTh KPUTEPUH
JUTSL BBISIBIICHUS 3aKOHOMEPHOCTEH 1
MIPOTUBOPEYUH; IeTaTh BHIBOJBI C
HCIOJIb30BaHUEM 3aKOHOB JIOTHKH,
JCTyKTHBHBIX U HHAYKTUBHBIX
YMO3aKJII4YeHUH, yMO3aKIIIOUEHUH 110
AQHAJIOTUH; IPOBOJAUTH CAMOCTOSTENBHO
JI0Ka3aTeNbCTBA MaTEMaTHUYECKIX
YTBEPKIECHUH (IIPSIMBIE U OT
MIPOTHUBHOTO), BBICTPAUBATh
apryMEeHTaINIo, TPUBOAUTE IIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE CYKIICHHSI U BBIBOIFHI;
BBIOMPATH CIIOCO0 pereHust yaeOHoH

IIP 01. BrnaneHue MeTogamMu J0Ka3aTeabCTB,
AITOPUTMaMHU pELIeHUs 3a7a4; YMEHHE
(opMyIHpOBaTH ONPEAEICHUS, aKCHOMBI U
TEOPEMBI, IPUMEHATH UX, IPOBOINTH
JIOKa3aTENIbHBIC PACCYXKICHHS B XOZE PEIICHHS
3aj1ay;

P 02. VYmeHue onepupoBaTh MOHITUIMMU:

CTENEHb YuCha, JiorapudM uucia; yMeHne
BBINOJIHATH BHIUYMCIICHUE 3HAYCHUHN U
npeoOpa30BaHMs BEIPAXKEHUH CO CTENCHAMU U
JorapupmMamu, npeodpazoBaHus APOOHO-
paIMOHAIBHBIX BEIPAKEHUIT;

IIP 03. VYmeHue onepupoBaTh NOHATHIMHU:
pannoHabHbIe, HppaluOHAbHEIE,
MIOKa3aTeJbHbIE, CTEIICHHBIE,
norapupMHIECKUE, TPUTOHOMETPHIECKHUE
ypaBHEHHS M HEPAaBEHCTBA, UX CHCTEMBI;
P 04. YMmenue onepupoBarh NOHATUSIMHU:

(hyHKUWS, HeTIpephIBHAS QYHKITHS,
MPOHU3BOHASL, IEPBOOOpa3Hasl, ONpeIeNeHHBII
HWHTETPaJT, YMEHHE HaXOAUTh MPOU3BOIHEIC
3JIEMEHTAPHBIX (QYHKIHH, HCIIOIB3YS
CIIPAaBOYHBIC MAaTEPUAIIbI; HCCIEAOBATH B
MPOCTEUIINX CIy9asx (GpyHKIUH Ha
MOHOTOHHOCTbH, HAXOJIUTh HAaNOOJIBIINE 1
HavMeEHbIINE 3HaYeHUs! QYHKIUH; CTPOUTH
rpaK¥ MHOTOWICHOB C MCIIOJIb30BaHUEM
annapara MaTeMaTH4eCKOTro aHajIn3a;
MIPUMEHSTH IPOU3BOIHYIO IIPU PELICHNUN 33134
HA JIBUKECHUE; PeIlIaTh MPAKTUKO-
OPHEHTHPOBAHHbIC 3aJja4 HA HANOONBIINE U
HaMMEHbIINE 3HAYCHUS, HA HAXOXKICHUE ITyTH,
CKOPOCTHU M YCKOPEHHUS,;




OK 06. IIposBasATh Ipa’kJaHCKO-
MaTPHOTHUECKYIO MO3HIIHIO,
JIEMOHCTPUPOBATh  OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE
TpaAULIUOHHBIX
o0IIeueIOBeYeCKUX IIEHHOCTEH,
B TOM 4YHCIE C  Y4YeTOM
rapMoHHu3alun
ME)KHAIIMOHAIBHBIX u
MEXPEIUTHO3HBIX  OTHOLICHUH,
MIPUMEHSTh CTaHJAapTHI
AHTHKOPPYIIIHOHHOTO
MIOBEICHHS.
OK 07.
COXPaHEHHUIO

CopelicTBOBaThH
OKpyXarouiein
cpensl, pecypcocOepekeHHIo,
MIPUMEHATH 3HAHUS 06
W3MEHEHUU KIUMaTa, [PHUHIHIIBI
OepexKITUBOTO IIPOU3BO/ICTBA,
3¢ (ekTHBHO  JeicTBOBAaTH B
Ype3BbIYANHBIX CHUTYyaIUsX.
OK 08. Ucnons3zoBarb cpeacrsa

Gu3HYeCKOM  KyABTYpBHl  JUIS
COXpaHeHWs ¥  yKpETUIeHHs
30POBBS B nporecce
npodeccrnoHanbHOM’

JEATSIBHOCTH W IOAACPIKAHHUS
HE0OX0IUMOT0 YpOBHS
(n3uYECKOil MOATOTOBICHHOCTH.
OK 09. [Tomp30BaThCs
npodeccrnoHambHOM
JIOKyMEHTaIeH Ha
rOCYy/IapCTBCHHOM U
HHOCTPaHHOM SI3BIKaX

IIK 1.3. BianeTts HaBBIKAMU
IUTAHUPOBAHHS PaboYero
BPEMEHHU PyKOBOIUTENS U
ceKperaps.

IIK 1.5. Braners ciocobamu
OpraHu3aluy pabo4yero

BOCTIPHAMYHBOCTH K MATEMAaTHIECKAM
acIieKTaM pa3IMYHBIX BUIOB UCKYCCTBA;

JIP 05. ®uznyeckoe BOCIUTAHUE:
c¢(hOpMUPOBAHHOCTH YMCHHS TPUMCHSTh
MaTeMAaTHUYCCKUE 3HAHUS B HHTEpEcax
3I0POBOTO M O6€30MacHOro 00pasa KHU3HHU,
OTBETCTBCHHOE OTHOIIICHHE K CBOEMY
3I0pPOBBIO (3/I0pPOBOE MUTAHUE,
cOaaHCHPOBAHHBIN PEKUM 3aHITHN U
OT[BIXA, PEryisApHast GuzndecKas
aKTHUBHOCTB), PH3MUYECKOE
COBEPIICHCTBOBAHKE MIPU 3aHATHAX
CIIOPTHBHO-030POBUTEIHHOM
JeSITeIIBHOCTRIO;

JIP 06. TpynoBoe BOCIIUTAaHUE:

TFOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH
TPYAOIIO0HS, UHTEPEC K Pa3InIHbIM chepam
poeCCHOHATIBHOM NeSITeIbHOCTH,
CBSI3aHHBIM C MAaTEMaTHUKOM U ee
MIPUJIOKCHUSIMH, YMEHHE COBEPIIATh
OCO3HAHHEIH BEIOOp Oyayieit npodeccnu u
pearn30BBIBATh COOCTBCHHBIC KU3HEHHBIC
IUTaHBL, TOTOBHOCTH M CIIOCOOHOCTBH K
MaTeMaTHIECKOMY 00pa30BaHUIO 1
caM000pa30BaHUIO HA TIPOTSHKCHUN BCEH
KU3HH, TOTOBHOCTH K AKTUBHOMY YYaCTHIO B
PEUICHUH MTPAKTUYCCKUX 3a1a4
MaTeMaTHYEeCKON HanpaBJICHHOCTH,

JIP 07. DKOIOTHYECKOE BOCTIUTAHHE:
¢(hOpPMHUPOBAHHOCTH IKOJIOTHICCKOMN
KYJBTYPBI, TOHIMAHUE BIUSHHS COLUAITBHO-
9KOHOMHYECKUX MPOIIECCOB HA COCTOSTHHE
MIPUPOIHOM U COLUATLHON CPEbI, OCO3HAHHE
rII00ANEHOTO XapaKTepa SKOJIOTHICCKAX
po0JIeM, OPUCHTAIIHS HAa PUMCHEHHE
MAaTEMATUYCCKUX 3HAHU JJIs PEIICHUS 314
B 00JIaCTH OKpY’KaIOIIeH CpeIbl,
IUTAaHUPOBAHKE TIOCTYIIKOB M OLIEHKH MX
BO3MOXXHBIX TIOCIIEJICTBUM JIJIS1 OKPY>KAOIIEH
Cpensl;

3a1auu (CpaBHUBATh HECKOIJIBKO
BapHaHTOB PEIICHNUS, BEIOMPAThH
HanOoJIee MOAXOISIIUI C yIeTOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX
KpUTEpHEB); 0a30BbIe
HCCcIeI0BaTelbCKUe AelicTBUS:
HCTIONIb30BaTh BOMPOCHI Kak
HCCIIEI0BATENIbCKUM HHCTPYMEHT
MMO3HaHUsA, POPMYIHPOBATH BOIIPOCHI,
(uKCUpYIOIINe IPOTHBOPEUHE,
mpobIeMy, YCTaHABIMBAaTh HCKOMOE 1
JIa"HOE, (POPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO TO3HUIIHIO,
MHEHHE; IPOBOJAUTH CAMOCTOSITEILHO
CIUIAHUPOBAHHBIN dKCIIEPUMEHT,
HCCIIeIOBAaHHE IO YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOTO
o0BeKTa, sIBIeHHUS, TIpoliecca,
BBISIBJIEHUIO 3aBUCHMOCTEN MEXIY
00BEKTaMU, SIBICHUAMH, ITPOIIECCAMHU;
CaMOCTOSTENTFHO (POPMYITHPOBATH
0000IICHUS U BBIBOJKI 110 pe3yIbTaTaM
MIPOBEACHHOT'0 HAOIFOICHIS,
HCCIIeIOBAHMUS, OLICHIBATh
JIOCTOBEPHOCTDH TOTYYCHHBIX
Pe3ynbTaToB, BBIBOJAOB U 00001IEHNI];
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
npoiecca, a TaKKe BbIABUIaTh
TIPEATIONIOKEHHS O €T0 PA3BUTHH B
HOBBIX yCJIOBHSAX; padoTa ¢
uH(opMaInmeii: BEIBIATH 1SOUIUTHI
WHPOPMAIIUH, TAHHBIX, HEOOXOIUMBIX
JUISL OTBETA Ha BOIPOC U ISl pELIeHUs
3aJ1a4u; BBIOMPATh HHPOPMALIHIO U3
HCTOYHUKOB PA3JIMYHBIX TUIIOB,
aHAJIU3UPOBATh, CUCTEMATU3UPOBATH U
HHTEPIPETHPOBATH HH(OPMAITHIO
Pa3NIUYHBIX BUIOB U (OPM
MIPEICTABICHUS; CTPYKTYPUPOBATh
nHPOPMALINIO, TIPE/ICTABIISATE €€ B

P 05. VYmenue onepupoBaTh MOHITUAMMU:
panuoHanbHas (GyHKIUS, MOKa3aTeIbHASL
¢GyHKIWMS, cTenieHHas GpyHKIus,
norapupmudeckast GyHkuus,
TPUTOHOMETpHUYeCcKHe GyHKINH, OOpaTHbIE
(YHKIMH; YMEHUE CTPOUTH Tpaduku
U3y4YeHHBIX (YHKIIMH, NCTIONB30BaTh Ipaduku
IpY U3y4YEHHUH TPOLIECCOB U 3aBHCUMOCTEH, mpu
PCLICHUH 33134 U3 IPYTUX YI€OHBIX IIPEAMETOB
1 3a]1a4 U3 pealbHOM KU3HH; BBIPAXKATH
(hopMynaMy 3aBHCUMOCTH MEXIY BETMIHMHAMH;
P 06. VYmeHue pematb TEKCTOBBIE 3aJa4U
Pa3HbIX TUIIOB (B TOM YHCJIC HA TIPOIICHTBHI,
JIOJI M 4acTH, Ha JIBIDKEHHUE, paboTy,
CTOMMOCTH TOBApOB U YCIIYT, HAJIOTH, 3a0a4H U3
00J1acTH yNpaBJIeHUs TMYHBIMU U CEMEHHBIMU
(rHAHCaMK); COCTaBIISITh BBIPAXKECHUS,
ypaBHEHHS, HEPABEHCTBA M UX CHCTEMBI IO
YCIIOBHIO 33J]a4H, HCCIIEA0BATh MOJTyYEHHOE
pelIeHne U OLIEHUBATH NIPABJONOA00HOCTD
Ppe3yNbTaToB;

P 07. YMeHue onepupoBaTh MOHATUSIMU:
cpeznHee apu(MeTHIeCKoe, MEANaHa,
HaunOoJblIee 1 HAaMMEHbIIIee 3HAYEHHS, pa3Max,
JHCIIEPCHs], CTAaHIAPTHOE OTKJIIOHEHHE
YHCJIOBOTO HAbOpa; yMEHHUE U3BICKATh,
HHTEPIPETHPOBATH HH(OpPMAITHIO,
MPECTaBICHHYIO B TAOJIHIIaX, HA JUarpaMmax,
rpauKax, OTpa)KaroIlyro CBOMCTBA peatbHBIX
MIPOIIECCOB M SBJICHUI; IPEICTABIATE
nH(pOpPMaNHUIO ¢ TOMOIIBIO TAOJHI] ¥ AUATPaMM;
HCCIIeI0BAaTh CTATUCTHYECKUE JJAaHHBIE, B TOM
YHcIe ¢ IPUMEHEHHEeM IpauyecKux METOI0B 1
SIEKTPOHHBIX CPEJICTB;

IIP 08. VYmeHue onepupoBaTh NOHATHAMU:
CJTy4alHBIH OIIBIT M CJIy4aiiHOE COOBITHE,
BEPOSITHOCTD CIIy4alHOTO COOBITHS; yMCHHE
BBIYHCIIATH BEPOSITHOCTD C HCIOJIb30BAHUEM
rpaduuecKux METOA0B; IPUMEHITH (POPMYJIBI
CJIOXKCHUSI 1 YMHOKCHHUS BEPOSITHOCTEH,




[IPOCTPAHCTBA IPUEMHON U
KaOMHEeTa PyKOBOIUTEIS.

JIP 08. IleHHOCTH HAYYHOTO ITO3HAHUS:
c(hOpMHUPOBAHHOCTE MUPOBO33PECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKH M OOIECTBEHHON IIPAKTHKH,
MIOHUMaHHUEe MaTeMaTUYeCKON HayKU Kak
cepbl UeIIOBEUECKON JISSITENEHOCTH, STAIlOB
€€ Pa3BUTHA U 3HAYUMOCTHU JId Pa3BUTHUA
IUBUIIN3al1UH, OBJIAJICHUC A3BIKOM
MaTeMaTHK{ U MaTeMaTHIECKOH KyJIbTypor
KaK CPE/ICTBOM MO3HaHMS MUPa, TOTOBHOCTh
OCYIIECTBIISITH MPOCKTHYIO
HCCIIEI0BATEIbCKYIO JCATEILHOCTD
WHIVBHUIYaJILHO U B TPYTIIE.

pa3nu4gHBIX popMax, HILTFOCTPUPOBATH
rpaduIecKy; OIIEHUBATH HA/IEKHOCTD
nH}pOopManUK M0 CaMOCTOSATEIHHO
c(OpPMYITMPOBAHHBIM KPUTEPHUSIM.

MP 02. CdopmupoBaHbl  yMeHHs
KOMMYHHUKaTHBHBIX YHUBEPCaJIbHBIX
yueOHBIX JeiicTBuit: ol1eHuUe:
BOCIIPUHUMATD i (bopMyIHpoBaTh
CYXXJCHHUS B COOTBETCTBUH C yCIOBUSIMHU
W TeaIMH  OOLICHUs, $CHO, TOYHO,
TPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS
B YCTHBIX M TIMCbMEHHBIX TEKCTaXx, 1aBaTh
MOSCHEHHUSI TI0 XOAy PpeIICHHS 3aJadH,
KOMMCHTHPOBATH HOHy‘IeHHbeI
pe3ynbTat; B X0/1e 00CyKIeHHs 3a1aBaTh
BOIIPOCHI IO CYIIECTBY OOCYXIaeMOi
TE€MbI, TPOOJIEMBI, pElIaeMON 3aJauH,
BBICKA3bIBATh HJACHU, HALCJIICHHBLIC Ha
IMOUCK PCEHICHHA, COMNOCTaBJIATH CBOU

CYKIOEHHS C CYXICHHSIMH JIPyTHX
YYacTHUKOB JMajora, OOHapyXuBaTb
pasiMuMe W CXOJCTBO IIO3MLHUH, B
KOppeKTHOH  Qopme  (hopMyIHpOBaTH
pasHoTIacHs, CBOU BO3PaKEHHUS;
MIPEACTAaBISITE  PE3YNbTaThl  PEIICHHS
3aJia4M, HSKCIIEPUMEHTA, HCCIIEIOBAHUs,
MPOEKTa, CAMOCTOSTENIPHO BEIOMPATH
(dopMmaT BBICTYIUICHHS C y4YeTOM 3a1a4
TIpe3eHTAINH u 0CO0EHHOCTENR
ayJAUTOPHH; COBMeECTHasi
HesITeJILHOCTD: TTOHUMATh u
UCIIONIH30BATh HperMYIIeCTBa
KOMaH/IHOW M WHAWBUAYaJbHOH paboThI
Ipu  pemeHud  y4eOHBIX  3ajad,
MIPUHUMATh LeNb COBMECTHOH
JIeATEeIILHOCTH, IUIAHUPOBATh
OpPTaHM3aIllMI0  COBMECTHOM  paboThl,
pacrpenensiTb BHJIBI pabor,

JIOrOBapHUBaThCs, 00CYHKAATh MPOLECC U
pe3ynpraT paboThl, 0000mAaTh MHEHUS

KOMOWHATOPHBIE (DaKTHI U POPMYIIEI IIPH
pELICHUH 33/1a4; OLICHUBATh BEPOATHOCTH
peabHBIX COOBITHIH; 3HAKOMCTBO CO
CITy4allHBIMH BETMYMHAMHU; YMEHHE TPUBOJIUTH
MIPUMEPBI MPOSIBIICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPO/IHBIX U OOIIECTBEHHBIX SIBICHUSX;

IIP 09. YmeHue onepupoBaTh NOHATUIMU:
TOYKa, MpsIMasi, INIOCKOCTh, IPOCTPAHCTBO,
JBYTPaHHBIH yroj, CKpEIUBAOIINECS MPsMBIC,
MIapauIebHOCTD U MEPIECHIUKYIIPHOCTD
TIPSMBIX ¥ TNIOCKOCTEH, YroJI MEXy IPSMBIMH,
YTOJ MEKAY NPSIMOH U INIOCKOCTBIO, yroJ
MEXIY IIOCKOCTAMH, PACCTOSTHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSAHUC MEKAY PSAMBIMU,
paccTosHue MEX]y TIIOCKOCTSIMU; YMEHHUE
HCTIOJIb30BAaTh IMpU pCHICHUUN 3a4a4 U3YUCHHBIC
(baKTI)I 1 TCOPEMBI INTAHUMETPHUU,; YMECHUEC
OLIEHMBATbh pPa3Mepbl OOBEKTOB OKPYKAIOLIETO
MHpa;

P 10. VYmenue onepupoBaTh NOHITUAMM:
MHOTOTPaHHHK, CEYeHIe MHOTOTpPaHHUKa, KyO,
TapaJuleNienuIes, Mpu3Ma, nupamMuaa, gurypa n
TIOBEPXHOCTh BPaLICHUs, IUIUHAP, KOHYC, IIap,
cdepa, cedenust GUrypsl BpameHus, IIOCKOCTh,
Kacaromiascst chepsl, IINHIPA, KOHYyCa,
IJIOIIAb IOBEPXHOCTU TUPAMUIBL, IPU3MBI,
KOHYca, MWIHHJPA, TUIoMaab chepsl, 00beM
Ky0a, MpsSIMOYTrOJILHOTO MapaJijiesenuesa,
NIMPaMHUIBI, IPU3MBI, IWIMHIpPA, KOHYCa, 1apa,
yMeHHe H300paKaTh MHOTOTPAHHUKH U
TIOBEPXHOCTH BPALIEHUs, X CEYEHHS OT PYKH, C
TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB 1
9JIEKTPOHHBIX CPEJCTB; YMEHHE paclio3HaBaTh
CHMMETPHIO B IPOCTPAHCTBE; YMEHHUE
pacIio3HaBaTh NPaBUIbHBIE MHOTOIDAHHHKH;
IIP 11. VYmeHue onepupoBaTh NOHATHIMU:
JIBIKEHHE B POCTPAHCTBE, MOT00HbBIE PUTYPHI
B IIPOCTPAHCTBE; UCIIOIb30BATh OTHOIICHHE
IJIOMIA/IeH TOBEPXHOCTEH U 00HEMOB TTOTIOOHBIX
(buryp npu penieHun 3a1ad;




HCECKOJIBKHUX HIO,I[GI\/'I; y4aCcTBOBaTh B

TPYIIIOBBIX thopmax paboTh
(obcyxaeHus, 0o0MeH MHCHH,
"MO3roBele  WITypMBI" U HHBIE),

BBIMIOJIHATH CBOKO 4acTh pPabOTBI U
KOOPIMHUPOBAaTh CBOM JIEHCTBUS C
JPYTUMH 4WieHaMU KOMaHJbl, OLlEHUBATh
KauecTBO CBOETO BKJIaJa B oOmui
MPOIYKT o KpUTEPUSM,
chopMyITHPOBaHHBIM Yy4aCTHUKaMHU
B3aUMOJICHCTBHSI.

MP 03. CdhopmupoBaHOCTD
PETYISATHBHBIX YHUBEPCANBHBIX YI€OHBIX
JIEUCTBUI: caMoopraHmM3anus:
COCTaBIISITh IUIAH, QJITOPUTM PEIICHHS
3aJaud, BBIOMpATh CIOCOO pemeHus ¢
y4eTOM  HMEIOIIUXCSI  PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBaTh M  KOPPEKTHUPOBATh
BApUAHTBl PELIEHUH € y4YeToM HOBOM
HHPOPMALIUN; CAMOKOHTPOJIb: BIAICThH
HaBBIKAMH ITO3HABATEIBHON pediekcuu
KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUMI
U MBICIHUTEIbHBIX  IPOLECCOB,  HX
Ppe3yNnbTaToB, BJIJIETh crocobamu
CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpoIecca
U pe3yibTaTa penieHusl MaTeMaTHIeCKOH
3a/1a4w; MIPEeIBUIETh TPYIHOCTH,
KOTOpbIE ~ MOTYT  BO3HUKHYTH  IpH
pelIeHnH 3a]]a91, BHOCUTh KOPPEKTUBHI B
JESTEJIbHOCTh ~ HAa  OCHOBE  HOBBIX
00CTOSITENILCTB, JAHHBIX, HAWJICHHBIX
omuOOK, BBIABICHHBIX  TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE pe3yJibTaTa
LENA U YCIOBUAM, OOBSICHATH MPHUIUHBI

JIOCTHIKEHUS J5RI071 HEIOCTUKEHHUS
pE3ybTATOB IEATCIBLHOCTH, HAXOINUTh
OIIHOKY, IaBaTh OIICHKY

MIPUOOPETEHHOMY OTIBITY.

P 12. YMeHHE BBIYHUCIATH TEOMETPIYCCKIE
BEJIMYUHEI (JUTMHA, YTOJI, TUIOIMIAb, 00BEM,
IUIOINAAb TOBEPXHOCTHU), UCTIONb3YS U3yUCHHbIE
(OpMYIIBI 1 METOJIBI;

IIP 13. VYmeHue onepupoBaTh NOHATHIMHU:
MPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT,
KOOPJAUHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOpa, CKaIsIpHOE MPOU3BE/ICHHE, YOI
MEXIY BEKTOPAMH, CYMMa BEKTOPOB,
MIPOM3BEICHUE BEKTOPA HA YMCIIO; HAXOANTH C
TIOMOIIBIO U3YIEHHBIX (OPMYIT KOOPIHHATEI
CEepeIMHBI OTPE3Ka, PACCTOSIHHE MEXKIY IBYyMs
TOYKaMU;

IIP 14. YMmeHue BBIOHPATH MO IXO ST
U3y4YCHHBII METO I peLIeHUs 3a1a4H,
pacrio3HaBaTh MaTeMaTH4eckue (GakThl 1
MaTeMaTHYECKUE MOJIENIN B IPUPOIHBIX U
OOIIIECTBEHHBIX SBICHUSX, B HCKYCCTBE; YMEHUE
HIPUBOIUTH IPUMEPH MATEMaTHYECKIX
OTKPBITHI pOCCUHCKON U MUPOBOM
MaTeMaTHIecKOi HayKH.




. CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCIHUATIIAHBI «<MATEMATHKA»

2.1 O0beM yueOHOM AMCUMILIMHBI M BUABI Y4eOHOI padoThl

Bup yuedHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 232

BT. 4.

1. OcHoBHOe cojep:kaHue 204

BT. 4.:

TEOpEeTUYECKOe 00yUeHne 136

MIPaKTUYECKHE 3aHATHS 68

2. IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHMIE 22

(conepixaHue MPUKJIATHOTO MOIYJIs1)

BT. 4.:

TeopeTudeckoe o0ydeHue 14

NPaKTHYECKHE 3aHITUS 8
[TpomexyTouHas arrectanus B popMe IK3aMeHa 6
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2.2. TemaTnyeckuii IVIaH U co/iep:KaHNe y4eOHOH AU CHMIIIMHBI

HaumeHoBaHue pa3jiesioB u

Conep:xanue yuye0HOro marepuasa (0CHOBHOe M NpodecCuOHAIbHO-

O0BeM yacoB

«Bpruncnenus u npeobpa3zoBaHUs»

TeM OPHEHTHPOBAHHOE), MPAKTHYECKHE 3aHATHSA Bcero | Ilpaktu | IIpodeccuona | @opmupy
YecKue JIBHO- emMble
3aHSITHSI | OPUCHTHPOBAH | KOMIETEH
HOE 101011
coJiepyKaHue
1 2 3 4 5 6
Pa3nea 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI 18 2 6 OK 01,
Tema 1.1 Coaep:xanue yue0HOro MaTepHaJia 4 0 2 OK 02,
Hean | 3agauu | [lens u 3a7aun MaTeMaTUKU IIPU OCBOCHHUH CTICIIMAIBHOCTH. 4 2 OK 03,
MATEMATHKH NP OCBOCHUHM | ba3oBbie 3HAHNS M YMEHUsI 110 MaTeMaTuke B podeccuoHalbLHOH 1 OK 04,
cnenuajgbHocTn. Yucaa u | B NOBCEeIHEBHO NesITeJIbHOCTH CHennaJuCTa no OK 05,
BbIYHCJIEHHUS JAOKYMEHTAIIMOHHOMY 00€eCleYeHN 0 YIPaBJeHUsI 1 APXUBHOMY JIeJIy. OK 06,
JleicTBUSL Haj TIOJIOKUTEIHHBIMA W OTPHUIATCIHLHBIMH YHCIAMH, C OK 07,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU. OK 08,
JleiicTBus co cTeneHsMu, (YOPMYITBI COKPAIIICHHOTO YMHOKCHHS OK 09,
Tema 1.2 Cojep:kanue yueOHOr0o MaTepuasa 4 0 2 1K 1.3,
IIpouenTHbie BoIuucaeHus. | [IpocThie MPOLEHTHI, pa3Hble CIOCOOBI WX BbIUMCICHUS. JIMHEWHbIE, 4 2 HK 1.5
YpaBHeHHUs 1 HEPaBEHCTBA | KBaJ[paTHbIC, TPOOHO-TMHEWHBIC YPABHCHUS U HEPABCHCTBA.
Pacuer mnoka3zareneii 3¢PeKTHBHOCTH CJOY:KObI  yNpaBJeHUs
MePCOHAJIOM
Tema 1.3. Copepxxanue yuyeOHOIro MaTepuaJa 4 0 2
IIpouenTHbie BbIuMcAeHUd | [IponeHTHBIE BHIUNCICHUS B 1eJI0MPON3BOJICTBE 1 APXUBOBEICHUN 4 2
B npo¢ecCHOHATBHBIX
3ajavax
Tema 1.4 Copepxxanue yuyeOHOIro MaTepuaJa 6 2 0
Pemienne 3anay. BxoaHoii | Belunciiennss W mnpeoOpa3oBaHusi. YpaBHEHMsl W HepaBeHCTBA. 4
KOHTPOJIb I"'eomeTpusi HA MJIOCKOCTH.
IIpakTuyeckoe 3ansitue Nel. BrinmonHeHWE KOHTPOJIBHON pabOTHI 2 2
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Paznea 2. IIpsiMble M JIOCKOCTH B IpocTpaHcTBe. KoopAMHATHI M BEeKTOPHI B IPOCTPAHCTBE. 28 10 4
Tema 2.1. Coaep:xkaHue y4eOHOT0o MaTepHuaJia 2 0 0
OcHoBHbBIE nousitus | [Ipenmer crepeomerpun. OCHOBHBIE TOHATHS (TOUKA, IPAMas, IJIOCKOCTH, 2
cTepeoMeTpHUH. npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. Ilepecekaromuecs,

Pacnosioskenne NpAMBIX M | apajuiebHbIE M CKPEIIMBAIOLINECS MPSMbIE. YTOI MEXIY MPSIMBIMHU B
IJIOCKOCTel MIPOCTPAHCTBE. [leprieHAMKYIAPHOCTD HPSMBIX. OcHOBHBIE
IPOCTPAHCTBEHHBIE (PUTYPHI
Tema 2.2. Coaep:xanue yue0HOro MaTepHaJia 6 2 0
IHapajuteqbHOCTE NPAMBIX, | [TapamiensHbie npsMas u mockocts. Onpenenenue. [pusnak. ColicTsa. 4
NpsiMOii ¥ IUIOCKOCTH, | [Tapannensusie miockoctu. Onpenenenue. [Ipusnak. CoicTBa.
IJIOCKOCTEH. Terpasap u ero 3jementbl. Ilapanienenunes W ero 3jeMeHTBI.
CBolicTBa MPOTUBOMNOJIOKHBIX T'paHEl U JAMAaroHajell mapaienenurne/a.
ITocTpoeHre OCHOBHBIX CEYEHHI
IpakTnyeckoe 3ansaTue Ne 2. Pemenue 3amad mo TemMe «AKCHOMBI 2 2
crepeoMeTpuu. [lapasienbHble MpsiMble B TPOCTPAHCTBE»
Tema 2.3. Coaep:xanue yueOHOTr0 MaTepHaJia 4 0 0
IlepnenuKyJIsIpHOCTH [TepnenauKynspHbIe IpsIMBIE. [TapannenbHble psIMbIe, 4
NPSIMBIX, IPSAMOIi 1 NEepIEHINKYISIpHBIE K IUIOCKOCTU. [IpM3HaK meprneHIuKyIsIpHOCTH
IJIOCKOCTH, IJIOCKOCTEH IPSIMOM M INIOCKOCTHU
Tema 2.4. Coaep:xanue yueOHOTr0 MaTepHaJia 4 2 0
Iepnenaukyasip u | [lepnenaukynsp u HakioHHasA. TeopeMma o Tpex NepHeHIuKyspax. YTroi 2
Hak/JIoHHas. Teopema o0 | MeXTy IPSIMOI U TUIOCKOCTBIO.
Tpex nepneHAnKyJIapax VYron mexay miockocTsiMu. [leprieHanKynspHbIe MIIOCKOCTH.
PaccTosiHus B IPOCTPAHCTBE
IIpakTnuyeckoe 3ansitie Ne3.  Pemenue 3amau 1Mo  TeMe 2 2
«[leprieH UK YISIpHBIC TIPSIMBIE B IPOCTPAHCTBEY
Tema 2.5. Copepxxanue yuyeOHOIro MaTepuaJa 4 2 2
Koopaunarel 1 BeKTOpBI B | /lekapTOBBI KOOPAUHATHI B NPOCTPAaHCTBE. BEKTOpHI B NMPOCTPaHCTBE. 2 1
NPOCTPAHCTBE CnoxeHrne W BBIYATAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.

CkangpHoe mnpou3BeneHue BekTopoB. Ilpocreiimme 3agaun B
KOOpAMHATAX

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
OK 08,
OK 09,
IIK 1.3,
I[IK 1.5
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IIpakTueckoe 3ausiTue Ne 4. Pemmienne 3agau no teme «Koopaunarsl 2 2

U BeKTOpPbl B MpocTpaHcTBe». Mcnojib30BaHHe KOOPAWHAT M

BEKTOPOB B  MNPOCTPAHCTBe NpPH  oOpraHu3anuu  padouero

NPOCTPAHCTBA MPHEMHOI U Ka0MHeTa PYKOBOAUTEJIS
Tema 2.6. Coaep:xkanue yueOHOro MaTepuajia 4 2
IIpsMble M IUIOCKOCTH B | B3aumHoe pacnoJioskeHue NMPSIMbIX U MJI0CKOCTel MPH OPpraHu3anum 2
NPAaKTHYECKHUX 3a/1a4ax padoyero NPOCTPAHCTBA NPUEMHOM M KA0OMHETAa PYKOBOMTEJIS.

[IpakTnueckoe 3auHsitue Ne5 Pemienne 3agau Ha B3aMMHOe 2 2

pacnoJiokeHne NMPSIMBIX M IUIOCKOCTell MpH opraHu3anuu padoyero

NPOCTPAHCTBA MPUEMHOIi U Ka0HHeTa PYKOBOJIUTEISI.
Tema 2.7. Conepxxanue y4eOHOro Marepuaja 4 2
IIpsimble ¥ M10CKOCTH, Pacnonoxxenne  mpsAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE. 2
KOOPAMHATHI M BeKTOPbI B | [lepreHANKYIIPHOCT, M MapaJlJIeIbHOCTh MPSMBIX M IJIOCKOCTEH.
npocrpancrse. Pemenune JlexapToBbl KOOpPAMHATHI B IPOCTPaHCTBE. BEKTOpbl B MPOCTpaHCTBE.
3a1a4 CrnoxeHue W BBIYMTAHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.

Koopannaatsl BekTOpa.

IIpakTHyeckoe 3ansitue Ne6. BoinoiHeHHe KOHTPOJIBHOM pabOTHI 1O 2 2

teMe «I[IpsiMble U TIIOCKOCTH, KOOPAMHATHI U BEKTOPHI B IPOCTPAHCTBEY.

Pa3nes 3. OcHoBbI TpuronoMerpun. Tpuronomerpuyeckue GyHKINU 22 8 OK 01,

Tema 3.1 ConepxxaHue yueOHOro Marepuaja 4 0 OK 02,
Tpuronomerpuyeckue Paguannas mepa yrma. IIoBopoT TOYKM BOKpYr Hauyana KOOPAMHAT. 4 OK 03,
(¢pynxknun npousBosbHOro | OnpeneneHue CHHyca, KOCHHYCa, TAHTEHCA M KOTaHTeHCa. 3HaKU CUHYCAa, OK 04,
yria, 4yucJja KOCHHYCa, TAaHI€HCa M KOTAHTEHCa MO YeTBEPTAM. 3aBHCHUMOCTb MEXKIY OK 05,

CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHTE€HCOM OJIHOTO M TOTO K€ yIia OK 06,
Tema 3.2 Conepxanue yueGHOr0 MaTepuasia 4 2 OK 07,
OcHOBHbBIE TpuroHoMeTpUYeCKUe TOXKIECTBA. IIpeoOpa3oBaHMsi  MPOCTEHIIHMX 2 OK 08,
TPUTOHOMETPHYEeCKHUe TPUTOHOMETPUUYECKHX BblpakeHud. CHHYC, KOCHHYC, TaHTE€HC U OK 09
TOK/AeCTBa KOTaHT'€HC YIJIOB 0L U - O

I[IpakTuyeckoe 3ansitue Ne/ Pemenue 3amanuii  Ha TeMy 2 2

«[IpeobpazoBaHus NPOCTEHIIIMX TPUTOHOMETPHUECKUX BBIPKEHUIN.
Tema 3.3 ConepxxaHue y4eOHOro Marepuaja 4 2
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Tpuronomerpnueckune OO6usiacTp OIpenencHuss U MHOXKECTBO 3HAYEHUM TPUTOHOMETPUUYECKUX 2
¢yHknuu, ux cBoiicTBa W | QyHKUMHA. YETHOCTD, HEUETHOCTD, IEPUOANYHOCTh TPUTOHOMETPUUYECKIX
rpaguku ¢ynkuunii. CoiicTBa u rpaduku GyHKIUNA y = COS X, Y =SIn X, y =tg X, y
= ctg x. Cxarue M pacTsDKeHUE TIpapUKOB TPUTOHOMETPUYECKHX
byHKINHA.
ITpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (PYHKIIHI
IIpakTnyeckoe 3ansitue Ne8. BrmmonHeHwe 3agaHuii Ha TeMmy 2 2
«Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U IpapUKU»
Tema 3.4 Coaep:xanue yueOHOTr0 MaTepHaJia 4 0
OopatHbie O6patHbie TpuronoMmerpuueckue ¢pyukiuu. Ux cBoiicTBa u rpadpukm. 4
TPUTOHOMETPHYECKHe
byuxkunn
Tema 3.5 Coaep:xanue yueOHOTro MaTepHaJia 4 2
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHuUe tg X = a, ctg X = 2
YPABHEHHS M HEPABEHCTBA | a. PemieHne TPUTOHOMETPHYECKMX YPAaBHEHUH OCHOBHBIX THIIOB:
OpocTedIINe  TPUTOHOMETPHUUYECKHE  YpaBHEHHs, CBOJAIIMECS K
KBaJ[paTHBIM., peIIaeMbIe Pa3JIOKEHUEM Ha MHOXKUTEINH, OJHOPOIHBIE.
[Tpocreiinye TpUroHOMeTpUYECKHe HEPAaBEHCTBA
IIpakTnueckoe 3ansitue Ne 9. PemeHue TpUTOHOMETPUUYECKUN 2 2
ypaBHEHUH
Tema 3.6 Copepxanue yueOHOIro MaTepuasa 2 2
OcHoBbl TpUronomerpuu. | IlpeoOpazoBaHne  TPUTOHOMETPUYECKUX  BbIpakeHUU.  Pemenue
Tpuronomerpuyeckue TPUTOHOMETPUUYECKUX YpaBHEHHH M HEpaBEHCTB B TOM YHCIE C
¢ynkuuu. Pemienue 3axa4 | 1Crosab30BaHUEM CBOMCTB (DYHKIUH.
IIpakTnuyeckoe 3ansitue NelO. BeimonHeHne KOHTPONBHON pabOTHI 2 2
«OCcHOBBI ~ TpuUroHoMerpuu. TpuroHomerpuyeckue (QyHKUMH U
yYpaBHEHHSI»
Pa3nen 4. [IpousBoaHas u nepBoodpasHasi PyHKIHU 56 16 OK 01,
Tema 4.11TonsTHe Copepxxanue yuyeOHOIro MaTepuaJa 8 0 OK 02,
npou3BoaHoii. ®opmy.ast u | [Ipupamenue aprymenta. [lpupainenne GyHKIuU. 3aqauu, IPUBOISIIINE 8 OK 03,
NnpaBHJIa K IOHATHIO MpOU3BOAHON. OmpeneneHue NTPOU3BOJHOWU. AJIFOPpUTM OK 04,
auddepeHunpoBanus OK 05,
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OTBICKaHUsl TpousBogHOU. Dopmynsl muddepennupoBanus. IlpaBuna
nuddepeHIpoBaHms

Tema 4.2 Copnepxxanue y4eOHOIo MaTepuaJa 8
IHousitue o | [lonstue HempepwiBHOM (yHKIMU. CBOWCTBa HENPEPHIBHOW (DYHKIIHH. 6
HenpepbIBHOCTH (yHKUUH. | CBSI3b MEXIY HENPEPHIBHOCTHIO U MU PEepeHIIMPYEMOCThIO0 (DYHKIMH B
Metoa uHTEpBAJIOB TOUYKe. AJITOPUTM PEllIeHUs] HEPABEHCTB METOJJIOM HUHTEPBAJIOB
IIpakTnyeckoe 3ansitue Nell. BrimonHeHue 3agaHuil mo mnpaBuiam 2
muddepeHpoBaHs QYHKITHMA.
Tema 4.3 Coaep:xanue yueOHOTro MaTepHaJia 4
I'eomerpuueckunii U | [eomerpuueckuii  cMBICT  TPOW3BOMHOW  (QPYHKIMH —  yIJIOBOM 2
pusuveckuii cMbIC]I | K03 dULIMEeHT KacaTeslbHON K Trpaduky (GyHKIUH B TOYKE. YpaBHEHUE
NPOU3BOIHOH KacaTeIbHON K TpaduKy (yHKUUU. AJNTOPUTM COCTABICHHS YPaBHEHUS
KacaTenbHOU K rpaduky dyHkimn y=f(x)
IpakTnyeckoe 3anaTHe Nel?.  Bpmmonnenwe  3ajgaHuii  Ha 2
TE€OMETPUUYECKHUN CMBICI TIPOU3BOAHOM.
Tema 4.4 Coaep:xanue yueOHOT0 MaTepHaJia 8
Monoronnocts ¢yHKkuuH. | Bospacranue u yObIBaHuME (DYHKIMH, COOTBETCTBHE BO3pacTaHUs H 6
Toukm 3xcTpemyma yObIBaHUS (PYHKIMM 3HAKy MpPOU3BOJHOM. 3agaum Ha MAaKCHMYM H
MHHHMMYM. AJITOPUTM HCCIEA0BAHHSA (PyHKIMH M NOCTPOCHHUS ee
rpaguka ¢ moMoubI NPOU3BOJTHOM.
[IpumMeHeHusi NPOU3BOAHON G(YHKIUM B /1eJONPOU3BOACTBA U
apXHBOBe/ICHUS
IIpakTnyeckoe 3ansitue Nel3. BeimotHenwme 3agaHumii  Ha 2
MOHOTOHHOCTb (DYHKIIUH .
Tema 4.5 Copepxxanue yuyeOHOIro MaTepuaJa 6
Hccnenopanue pynkuuii u | UccaenoBanne (PyHKIHM HA MOHOTOHHOCTH U NMOCTpoeHne rpaguKoB 4
nocrpoeHue rpaguxkos IIpakTuyeckoe 3ansaTue Neld, BeimonHenue 3agaHuii Ha HCCIIeIOBAaHNE 2
(GYyHKIUH ¥ TOCTpOeHHE IpaHKOB ¢ TOMOIIBIO IPOU3BOTHOM.
Tema 4.6 Coaep:xkaHue yueOHOIro MaTepHuaJia 4
Hau6oabmee U | Haxoxxnenne HauOOJbIIEr0 W HAWMEHBINEro 3HAuYeHHH (YHKUHUH, 2
HauMeHbIIee 3Ha4YeHMs | TOCTpoeHue TpaduKOB C HCIOJIH30BAHUEM aliapaTa MaTeMaTHYeCKOIro

byHxuun

aHaJIM3a.

OK 06,
OK 07,
OK 08,
OK 09,
IIK 1.3,
IIK 1.5
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Haxo:kneHue ONTHMAJBHOIO  pe3yjbTara Npd  MOATOTOBKe,
NPOBeICHNH KOH(EPEHTHbIX MEpPONpPHUATHH M HpH obecleYeHUuH
HHGPOPMALMOHHOI0 B3aMMO/1eiiCTBHS PYKOBOAMTEJIS c

noaApasacJeHus MU U JOJKHOCTHBIMHU JUIIAMHU OPraHu3alum

IIpakTnyeckoe 3ansitue Ne 15 BrinonHeHue 3ajaHuil Ha HaXOXJIECHUE 2
HauOOJIBIIEr0 U HAMMEHbIIEro 3HaYeHUH QyHKLHUH.
Tema 4.7 ConepxxaHue y4eOHOro Marepuaja 6
Haxoxnenne Haumenbliee u Hanbosplee 3HaYeHHE GYHKLIMU Ha OTPE3Ke 4
ONTUMAJIBHOIO pe3yiabTara | [Ipaxkruyeckoe sausitue Nel6. Pemenume 3a1a4 Ha HaXO0KICHUE 2
C IOMOIUBIO MPOU3BOAHOM B | oNITHMAILHOTO  Pe3yasTara ¢ [HOMOIIBLI0  TMPOW3BOJHON B
NPAKTHYE€CKHUX 3aavax NPaKTHYeCKMX 3ajJavyax crnenvajaucra Io0 JAOKYMEHTAMOHHOMY
o0ecneyeHN0 YIIPABJIeHUs U APXUBHOMY JIeJIy.
Tema 4.8 Conepxanue yueOHOro Marepuaa 4
IlepBooOpa3nass ¢yHkuuu. | O3HAKOMIIGHHE C TIOHATHEM HMHTETpajia U MepBOOOpa3HOM i QyHKIHH 2
IIpaBuia Haxoxxaenust | y=f(x). Pemenue 3agau Ha cBA3b NEPBOOOPA3HOM M €€ MPOM3BOJHOM,
nepBoo0pa3HbIX BbIUMCJIEHHE NEepBOOOpa3HON uis naHHOW (yHkumu. Tabmuma gopmyn
JUI HaXOXXIEHHs IepBOOOpasHbIX. M3ydeHue mpaBuiia BBIYUCICHUS
nepBooOpa3HOn
IIpakTnyeckoe 3ansaTue Nel7. Pemenue 3a1a4 Ha CBsI3b IepBOOOPa3HOM 2
U ee NMPOU3BOJIHOM, BHIYHCICHHE TEPBOOOPAa3HON AJis JAHHON (DYHKITHH.
Tema 4.9 Copepxanue yueOHOIro MaTepuasa 4
ITnomans KpUBOJIMHEHHON | 3a7auy, NPUBOASIINE K MOHSTHUIO OINPEAEIEHHOr0 HHTerpaja — O
Tpaneuuu. Popmy.ia BBIYMCIICHUM  IUIOLAAW  KPUBOJIMHENHOM  Tpameuuu. Ilonsartue 4
HeroTona — Jleiitonuna onpenenéHHoro uHTerpana. ['eomerpuueckuil U QU3NYECKHI CMBICT
omnpenenenHoro uurerpaia. ®opmyna Hetotona — Jleitbnuna.
Pemenue 3aau Ha npuMeHeHHE UHTETpasia JIsl BHIYUCICHUS (PU3NUECKUX
BEJIMYMH U IUIOIAJAEN
Tema 4.10 ConepxxaHue y4eOHOro Marepuaja 4
IIponsBoanasn u | Qopmynsl 1 npasuia auddepennunpoBanus. McecnenoBanue GyHKUui ¢ 2

nepBoodOpazHasi (QyHKIUM.
Pemrenue 3axau

MOMOINbIO MpOu3BOMHON. Hambonbimee W HauMeHbIee 3HAYCHUS

GyHKIHIH.
Brruncnenne neppoodpasznoii. [Ipumenenne nepBooopa3Hoii.
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le/lMeHeHl/lﬂ HHTerpajia B 3agadax ACJTOIPOU3BOACTBA n
APXHUBOBEJICHUSA

IIpakTnyeckoe 3ansaTHe Nel8. BrimonHeHHe KOHTPOJIBHOW pabOTHI 2 2
«[IponsBoaHas u nepBooOpa3Hast QyHKIHI.
Pa3nes 5. MHOrorpaHHUKH U Tesla BpalleHus 34 12 4 OK 01,

Tema 5.1 Coaep:xanue yue0HOro MaTepHaJia 8 0 0 OK 02,
IIpusma, mapannenenunen, | [Ipusma (HakiIoOHHAs, TpsMas, TpaBWiIbHAasI) W €€ DICMCHTHI 8 OK 03,
Ky0, mnmpamuaa u  ux | [lapamnenenunesn. CpoiicTBa NpsAMOYroabHOro Hapasienenunena. Kyo. OK 04,
ceyeHMs [Tupamuna u e€ snementsl. [IpaBuibHas nupamuaa OK 05,
Tema 5.2 Cojep:xkanue yueOHOr0 MaTepuaJia 4 2 0 OK 06,
IIpaBuibHbIE [Tnomaap MOBEPXHOCTH MHOTOTPaHHUKOB. [Ipocreiinme koMOMHAIIUU 2 OK 07,
MHOTOIPAHHHMKH B KM3HM | MHOTOTPAaHHHUKOB. BBIYHCICHHE 3JIEMEHTOB MPOCTPAHCTBEHHBIX (QHUTYD OK 08,

(p€Opa, nuaronaiu, yrisl). [IpaBuiibHBIE MHOTOTPAHHUKH OK 09,

IpakTuyeckoe 3ansitue Nel9. Pemrenue 3a/1a4 Ha BEIYMCIICHHUE TUTOIIA A 2 2 IIK 1.3,

IOBEPXHOCTH MHOT'OI'PaHHUKOB. HK 1.5
Tema 5.3 Conep:xanue yueOHOTo MaTepHaJia 4 2 0
Huaunap, konyce, map u ux | Huimnap, konyce, cdepa u map. OCHOBHbIE CBOWCTBA MPSIMOTO KPYTOBOT'O 2
cevyeHust IIMH/IPA, TIPSIMOTO KPYroBOTO KOoHYyca. M300paskeHue Tei BpalleHus Ha

wiockoctu. IIpencraBnenue o6 yceu€HHOM koHyce. CedeHuss KOHyca

(mapayutelbHOE OCHOBAHHMIO M TPOXOJSIIEEe Yepe3 BEpIINHY), CeUeHHs

WIMHApa (TMapaulelbHO M MEePHeHIUKYIIPHO OCH), CEUEHHUsX IIapa.

Pa3BépTka nmimHIpa ¥ KOHyca

IIpakTuyeckoe 3anstue Ne2(). PemenHue 3agau Ha BBIYUCICHUE 2 2 0

TUTOIIAM TOBEPXHOCTH TEJl BpaIllCHUSI.
Tema 5.4 Coaep:xkaHue yueOHOTr0 MaTepuaJia 8 2 2
O0bempr u  miaomaau | O6beM npsAMoyronbHoro mapamienenuneaa. O6vem Kyba. OOBeMbI 6
MOBEPXHOCTEH TeJl npsiMOM Mpu3Mbl U nuiauHApa. OO6beMbl mupaMuasl U KoHyca. O0bem

napa

[MpakTuyeckoe 3ansTue Ne2l. Pemenne 3agay Ha BbIYMCJIEHHE 2 2 2

00bEMOB TreoMeTpH4YeCKHUX Tejl. Bbluncienne o00beMOB MpPH

KOMILJIEKTOBAHWHU U XPaHEHHH aPXUBHBIX J1eJ1 (10KYMEHTOB)
Tema 5.5 Copepxxanue y4eOHOIro MaTepuaJia 4 2 2
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IIpuMmepsl cuMMeTpuii B [lonsiTve o0 cumMMmeTpuM B MpOCTpaHCTBE (LIEHTpalbHAas, OCEBasd, 2 1
npodeccuu 3epKajbHasi).

O0600611eHre IPECTAaBICHUN O MPABHILHBIX MHOTOTPAaHHUKAX (TETpasap,

Ky0, OKTadIp, TOJAEKAdIP, HKOCAIP).

IIpumepsl cuMMeTpuii B NPoPecCHOHATILHON  JIeATEJIbHOCTH

CHENHAIUCT MO JOKYMEHTAIIMOHHOMY o0ecleYeHHI0 YNpaBJIeHUs U

apXHBHOMY JeJ1y

[IpakTnueckoe 3ansaTue Ne22. PemeHue 3a1a4 HA CHMMETPHIO 2 2 1

NPABWIBHBIX MHOTOTPAHHUKOB U CHMMETPHIO B IPO()eCCHOHAILHOM

NOATOTOBKE CIENHAJNCTA MO JOKYMEHTAMOHHOMY oOO0ecneyeHHI0

yHnpaBJieHHsI M APXMBHOMY JIeJy.
Tema 5.6 Coaep:xanue yue0HOro MaTepHaJia 4 2 0
MHoOrorpaHHuKH 1 TeJa O0beMbl U MJIOLIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS 2
BpaueHus. Pemenne IIpakTHyeckoe 3ansaitue Ne 23. BpIoJHEHHE KOHTPOJIBHOM pabOTHI 2 2
3aaadv. «MHOrorpaHHUKM W Tejla BpalleHWs. Beraucienwe 1uiomanei

NOBEPXHOCTEH U 00BEMOB TEI»
3adeTHOE 3aHATHE 110 IIpakTuyeckoe 3ansaTue Ne 24. BpinonHeHHE 3a4€THBIX 3aJaHHUM MO 2 2 0
pasaeaam 1-5 pasznenam 1-5.
Pa3nes 6. Crenenn u kopuu. CreneHHas, NoKa3aTeJbHas U Jorapupmuyeckas GyHKuuu 42 16 2 OK 01,
Tema 6.1 Conep:xanue yueOHOTo MaTepHaJia 4 2 0 OK 02,
Crenennas d¢yHkuus, ee | [ToHATHE KOPHS n-O¥ CTENICHU U3 ACUCTBUTEIHHOTO yKcia. OyHKIMH y = 2 OK 03,
CBOMCTBA. Vx  mx cBoiictBa u rpaduku. CBoiicTBa KOpHS n-Oif CTENEHH. OK 04,
IIpeoGpasoBanue [IpeobpazoBaHue UPPALIMOHATBHBIX BBIPAKEHHH OK 05,
BBIDA:KEHUIl ¢ KOPHAMM N- | [[pakTuyeckoe 3aHsitue Ne25.  IIpeoGpasoBanue MpPPaIMOHATBHBIX 2 2 OK 06,
0i1 cTeneHn BBIPAKEHHIL. OK 07,
Tema 6.2 ConepxxaHue y4eOHOro MaTepuaja 4 2 0 OK 08,
CpoiictBa  cremenn ¢ | [ToHATue crenenu ¢ paroHalIbHBIM NOKa3arenaeM. CTeneHHble GyHKINY, 2 OK 09,
PALMOHAIBHBIM UX CBOMCTBA U rpapuKu TIK 1.3,
AeHCTBUTEJIbHBIM IIpakTnuyeckoe 3aHsaTHe Ne26. IloctpoeHue rpaduKoOB CTEHNEHHBIX 2 2 IIK1.5
MOKa3aTeJAMH GbyHKIHIA.
Tema 6.3 Coaep:xkaHue yueOHOT0 MaTepuaJia 6 2 0

PaBHOCWIBHOCTB HPPALIMOHAIBHBIX YpaBHEHUN. METOIbI UX pelICHUS 4
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Pemenue IIpakTyeckoe 3ansaTue Ne27. PelieHue MppalnnoHaIbHBIX YPaBHEHUM. 2
HPPaLHOHAJIBHBIX
YPaBHeHH
Tema 6.4 Conep:kaHue y4eOHOT0 MaTepHuaJia 8
IToxka3zarenbHas pynkuusi, | CreneHs ¢ IPOM3BOJIbHBIM JIEHCTBUTENBHBIM MTOKa3aTeneM. OnpenencHue 6
ee CBOMCTBA. noka3areabHOH (PYHKIMM U ee CBOMCTBAa. 3HAKOMCTBO C NPUMEHEHUEM
Iloxa3aTenbHbIe nokasarenbHOM (QyHKIUU. PemeHune mnoka3zaTeJbHbIX YpaBHeHHIl
YPaBHEHHMS ¥ HEPABEHCTBA | METOJI0M YPABHHMBaHHS IOKa3aTejeii, MeTOJOM BBeleHHS HOBOIi
nepeMeHHOi, (QYHKIMOHAIBHO-TPAPUUECKUM METOAOM. PerieHue
IIOKAa3aTeNIbHbIX HEPABEHCTB
IIpakTnyeckoe 3ansitue Ne28. Penienue nokasaTelbHbIX ypaBHEHUI 2
1 HEPABEHCTB.
Tema 6.5 Coaep:xanue yueOHOTr0 MaTepHaJia 6
Jlorapugm uncaa. Jlorapudm qucia. CaoiicTBa Jorapugmos. Onepauus 4
CaoiicTBa 1orapu¢gmos JorapudpmupoBaHus
I[IpakTuyeckoe 3ansitue Ne29. PemieHue mpumMepoB Ha CBOMCTBa 2
J0rapuQmoB.
Tema 6.6 Conep:xanue yueOHOTr0o MaTepHuaJia 8
Jlorapudpmuueckasn Jlorapugmuueckas GbyHKUIMSA U ee CBOMCTBA. ITonsaTne 6
GyHKkuuMsa, ee cBOWcCTBA. | jorapupmuueckoro ypaBHeHus. Ormepanus NOTEHIMpPOBaHUSA. Tpu
Jlorapudgmuueckne OCHOBHBIX  METOJla  pEUIeHHs  Jorapu(MHUUECKUX  ypaBHEHUIl:
YPAaBHEHHs, HEPaBeHCTBA | (YHKIMOHAJIbHO-Tpapuueckuif,  MeTOJ  MOTEHLUHUPOBAHUS,  METOJ
BBEJICHUsI HOBOI nepeMeHHoH. Jlorapupmudeckrue HepaBeHCTBA
IIpakTuyeckoe 3ansaTue Ne30. Pemienue norapupmMuieckiux ypaBHEHUI 2
Y HEPABEHCTB.
Tema 6.7 Coaep:xaHue yueOHOTr0 MaTepHaJia 4
Jlorapugmsbl B npupoae u | [Ipumenenue norapudma. Jlorapupmuueckass cnupaib B npupoae. Ee 2
TeXHHKe MaTeMaTUYeCKHUe CBOMCTBA. JKOHOMUYECKE PACYeThI ¢ IPUMeHeHueM
NMOKA3aTeJbHOH M JJorapupMuyeckoil GyHKIUHM B padoTe ceKperaps-
pedepenTa M cienMaINCTA 1O KaJApam
[IpakTuyeckoe 3ansaTue Ne31. Pemenne 3anau «Jlorapupmuyeckas 2

CIUpPaJb B Npupoae W npodeccHOHAIBbHON cdepe neATeILHOCTH
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Cieumajaucra mo JOKyMEHTAIIUOHHOMY o0ecrneyeHuIo0 YIIpaBJICHUA U
APXUBHOMY O€J1y. Ee maTeMaTHuecKHe CBOMCTBa»

Tema 6.8 Coaep:xanue yueOHOIro MaTepHuaJia 2 2
Crenennas, CrenenHasi, nokasarenbHas M Jorapudmuyeckas ¢yHkuuu. Pemienue
NnoKa3aTeJbHast U | ypaBHEHUH
JorapupmMmuyeckas IIpakTuueckoe 3aHaTHe Ne32.  BrinojgHeHHE KOHTPOJIBHOH pabOTHI 2 2
¢ynxkuuu. Pemenue 3axad. | «Crenenn u kopHu. CTeneHHasi, Mmoka3arelibHas W JIorapupMUYecKas
byHKIII
Pa3zjien 7. DjaeMeHTHI TEOPUH BEPOSITHOCTEH M MATEMATHYECKOI CTATUCTUKHU 26 12 OK 01,
Tema 7.1 Coaep:xanue yueOHOTr0 MaTepHaJia 6 2 OK 02,
Co0bITHeE, BepOATHOCTHL | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSITHOCTH CyMMBbI 4 OK 03,
coopiTusi. Cioxenue ¥ | COOBITHIL. YCIIOBHASI BEPOSITHOCTh. 3aBUCUMBIC U HE3aBHCHMBIC COOBITHSI. OK 04,
YMHOkKeHUe BeposiTHOCTel | Teopembl 0 BEpOSTHOCTH MTPOU3BEIACHHUS COOBITHIA OK 05,
IIpakTuyeckoe 3ansaThe Ne33. Pemienue 3amadu Ha  CIIOKEHHE U 2 2 OK 06,
YMHOKEHHE BEPOSTHOCTEN OK 07,
Tema 7.2 Coaepskanue yueOHOT0 MaTepuaa 6 2 OK 08,
BeposiTHOCTH B | OTHOCHUTENbHAs YacToTa COOBITHS, CBOWCTBO €€ YCTOMYMBOCTH. 4 OK 09,
npogeccHoHATbHBIX CratucTuyeckoe oIpeaeleHne BeposATHOCTH. OIleHKa BEpOSTHOCTH HK 1.3,
3ajgadax COOBITHUS HK 1.5
IIpakTuyeckoe 3ansitue Ne34. PemieHue 3a7ay Ha BEPOSITHOCTH B 2 2
npodecCHOHATBHBIX 3aJauax.
Tema 7.3 Copepxxanue y4yeOHOIro MaTepuasa 6 2
Juckpernas  cayvaiiHasg | Bunel cinydailinpix BenunuuH. OmpeneneHne TUCKPETHOM ciaydaiHON 4
BeJIMYHHA, 3aK0H ee | BeJIMYMHBI. 3aKOH pacrpeie]IeHns IUCKPETHOM cimyuaitHol BenuunHbl. Ee
pacnpeeeHust YHCIIOBBIE XapaKTEPUCTHKU
IIpakTnyeckoe 3ansitue Ne3S. Pemenue 3aa4d Ha 3aKOH pacripeieeHus 2 2
JIUCKPETHOM CITy4ailHON BEJTWYUHBI.
Tema 7.4 Copepxxanue yuyeOHOIro MaTepuaJa 2 2

3agaud  MareMaTu4eckKoi
CTATHCTHKH.

[lepBuunas  oOpaOoTka  CTATUCTHMUECKUX  JAHHBIX.  YwHcCIOBBIE
XapakTepucTuku (cpemnee apudmernyueckoe, MeAWaHa, pa3Max,
nucriepcust). Pabora ¢ Tabnumamu, rpadukamu, 1uarpaMMamu.
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Pabora ¢ tabnunamu, rpadpukaMu, 1uarpaMMaMu B MpogecCHOHATBbHON
chepe.

IIpakTuyeckoe 3aHsTHe Ne36. Pemenue 3agauy Ha cpenHee 2 2 2
apudmernyeckoe, Me/luaHa, pa3max, aucnepcust B
npodeccuoHaILHOIM MOJATOTOBKeE CHenuaJInucTa no
JOKYMEHTAIMOHHOMY 00eclieYeHHI0 YIIPABJIeHHs U ADXUBHOMY JeJy.
Tema 7.5 ConepxxaHue y4eOHOro Marepuaja 4 2 0
DJIeMEeHThbI TeopuM | Bunasl coObiTuii, BEpPOATHOCTH COOBITHI. ClOXKEHHE W YMHOXKCHHE 2
BEpPOSATHOCTEH M | BepoaTHOCTEeH. JIMCKpeTHas  ciaydaliHas  BEJIMYMHA, 3aKOH  ee
MaTeMaTH4eCKoil pacnpezeneHus. 3aaud MaTeMaTHUYECKON CTATUCTUKH.
CTATHCTHKHU IpakTnyeckoe 3ansitue Ne37. BeirosHeHre KOHTPOIBHOM pabOTHl 110 2 2
TeMe «IJIEMEHTBI TEOPUH BEPOSATHOCTEH M MAaTEMaTUYECKOM CTATUCTUKI
3adeTHOE 3aHATHE 110 IpakTnyeckoe 3ansitue Ne38. BrinoigHeHHE 3a4eTHBIX 3aJlaHUM IO 2 2 0
pasaenam 6-7 pasnenam 6-7.
IIpomexxyTouHasi arrecTanus (JK3amMeH) 6
Beero | 232 76 22
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3. YCJIIOBUsI PEAIN3AIINU ITPOT'PAMMBI YUEBHOM JUCHHUIIINHBI
«MATEMATUKA)»

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Peanuzanus nporpaMMel JUCHUIUTMHBI TPEOYeT HaHUUs y4eOHOro KabuHeTa
MaremaTuku.

O6opynoBanue yaeOHOTO KaOWHeTA:

- IOCaI0YHbIE MECTA 110 KOJINYECTBY 00yUJaroIuXCs;

- pabouee MeCTO MpenojaBaTes;

- KOMIUIEKT y4eOHO-HATJISIHBIX TOCOOHIA;

- KOMIUICKT 3JIEKTPOHHBIX BUAEOMATEPHATIOB;

- 3a1aHUS U1 KOHTPOJIBHBIX padoT;

- Ipo(heCCUOHATILHO OPUEHTUPOBAHHBIC 3a/IaHMS;

- MaTepualIbl FK3aMeHa.

TexHudeckue cpencTBa 00y4eHusI:

- IEPCOHAJILHBII KOMITBIOTEP C JIMIICH3MOHHBIM IIPOTPAMMHBIM 00eCTIeYeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UuopManimoHHoe odecneyeHne peain3alui NporpaMmmbl
OcHoBHasi IMTEeparypa

1. bammakoB M.U. Maremaruka: yuebnoe usnanue/bammvakoB M.1.- MockBa: Akanemus,
2024.-288c.(O6meobpazoBarenpHas moaroroka B yupexaenusx CI1O). — ISBN 978-5-
0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/414531/

2. bammakoB M.U. Marematuka: 3anagnuk: yueonoe uznanue/. baimmvakos M.U.- Mocksa:
Axkanemus, 2024.-432¢.(O0meoOpa3oBarenbHas moarotoska B yupexaenusx CI10). —
ISBN 978-5-0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/705798/

JonoJiHUTeIbHbIE HCTOYHUKH

1. Maremaruka: anreOpa U Hayana MaTeMaTUYECKOTo aHanu3a reomerpusi. ['eomerpus. 10-
11 xnacc. ba3oBblil u yriyonénnslii ypoau : YueOnuk / JI.C. Aranacsan, B.®. byry3o0s,
C.b. KagomuieB [u ap.] — Mocksa : IIpocsemenue, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — URL.: https://book.ru/book/951348

2. Marematuka: anre6pa 1 Hauaaa MaTeMaTHYECKOTO aHalTu3a reoMeTpus. Anredpa u Hadyamna
MareMatnuyeckoro ananusa 10-11 kmacc. ba3oBblif u yriayOn€éHHbIN ypoBHU : YUeOHHK /
[I.A. Anumos, FO.M. Konarun, M.B. TkauéBa [u np.] — Mocksa : IIpocsemienue, 2023.
— 464 c. — ISBN 978-5-09-107210-5. — URL.: https://book.ru/book/951213

3. Bepuep, A.JI.. Maremaruka: AnreOpa 1 Hadajga MaTeMaTHYeCKOro aHanusa reomerpust 10
kJacc bazoBelii yposens : YueOnuk / A.JI. Bepnep, A.I1. Kapn — Mocksa : [IpocBemienue,
2022. — 368 c. — ISBN 978-5-09-099448-4. — URL.: https://book.ru/book/951215

4. Bepnep, A.JI.. Marematuka: AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHam3a reomerpust 11
kiacc ba3oBelit ypoBens: Yuebnuk / A.JI. Bepuep, A.I1. Kapn — Mockga : [Ipocserenue,
2022. — 240 c. — ISBN 978-5-09-099449-1. — URL: https://book.ru/book/951216

5. boromonoB H. B. Ilpaktuueckoe 3aHATHE MO MaTreMaTHke: YdeOHOe MocoOue s
TeXHUKYMOB. — M.: Bercm. mik., 2023.

6. COopHuK 3a7a4 1o MateMaTuke: Y4yeOHoe nocobue / A.A. [lagass. - [IpodeccuonansHoe
obpazoBanue, 2023.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OCBOEHMSA YYEBHOU JUCIUITIJIMHBI <MATEMATHUKA»

KOHTpOJIb H OICHKA

pE3yJIbTaTOB

OCBOCHUA

IperoIaBaTesieM B MpoIiecce MPOBEICHHS 3aHITHH.
OneHka JMYHOCMHBIX PE3YyNbTAaTOB OOCCIIEYMBACTCS B XOAE peaju3alld BCeX
KOMITOHEHTOB 00pa30BaTeIbHOIO MPoIiecca, BKI0Yas BHEYPOUHYIO JICATEIBHOCTb.
OleHKa TOCTUKEHUST MemanpeoMemHubiX pe3yibTaToB MPOBOAUTHCS B XOJI€ TEKYIIEH U
NPOMEKYTOUHOU arTectanuu. OEeHNBACTCS JOCTH)KEHHE KOMMYHUKATUBHBIX M PETrYJISTUBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3anuvu, CaMOCTOATCIBbHOCTH OLICHUBAHUA

CUTyalld W TPUHITHS PELICHUS,
JCSITeTIbHOCTH).

IUCIUTILINHBI

OCYIICCTBIIACTCA

CaMOCTOATCIIbPHOCTHU I/IH(i)OpMaHI/IOHHO'HOSH&B&TCJ’IBHOﬁ

IIpenmeTHble pe3yJibTaThI

O0BbeKT KOHTPOJISA

@®opMbI U METOABI

GbyHKIMS, TPOU3BOAHAS, IEPBOOOpaA3HAas,
OIpeJIeIeHHbI UHTErpall; yMEeHUe
HaXOJUuThb NPOU3BOJHBIC 3JICMCHTAPHBIX
(byHKIMH, UCTIONB3YSI CITPABOYHBIE
MaTepHrabl; UCCICA0OBAThH B HpOCTGﬁH.IPIX
ciryyasx (PyHKIIMM Ha MOHOTOHHOCT,
HaxXxoauThb HauOOJIbIINE U HAUMEHBIIINE
3Ha4eHUs1 QYHKUIUN; CTPOUTH rpaduku
MHOTOYJICHOB C HCITOJIb30BaHHEM
afrapara MaTeMaTHYeCKOro aHaIu3a,;
IIPUMEHSATH IIPOU3BOAHYIO IIPU PELICHUU
3aJ1a4y Ha JBM)KEHUE; peliaTh MPaKTHKO-

€ yueToM KOHTPOJIS M OLIEeHKH
npo¢ecCHOHAIBHOM | Pe3yJIbTATOB 00y4eHUS
HANIPABJEHHOCTH
IIP 01. Bnamenune meromamMu OK 01 - OK 09, YcrHbIit onpoc
JI0KA3aTeJIbCTB, AITOPUTMAMU PEIICHUS K 1.3, IIK 1.5 MaremaTuyecKuid TUKTaHT
3aja4; ymeHue GopmMyanupoBaTh NunuBuayanbHas
olpezieNIeHuUs, aKCUOMBI U TEOPEMBI, camocTosiTeNbHas paboTa
MIPUMEHSITh UX, IPOBOIUTH [IpakTuueckue padboThI
JI0Ka3aTeJIbHbBIE PACCYKACHUS B XOJ1€ KonTponbhas padora
pelieHus 3a1auy; DK3aMeH
I1P 02. VYmeHue onepupoBaTh OK 01 - OK 09, YcTHBIN onpoc
MOHATHUSMHM: CTETICHb YHCIIA, JIOTapU(pM K 1.3, IIK 1.5 MaremaTuuecKuid TUKTaHT
YKCJIa; YMEHUE BBINOIHATH BHIYMCICHUE WunusuayanbHas
3Ha4eHU# U MpeoOpa3oBaHuUs caMmocTosiTeNnbHas paboTa
BBIPAKEHMI CO CTEIEHSAMHU U [IpakTuueckue padboTh
norapudmamu, Mpeodpa3oBaHUs JPOOHO- KonTponbnas pabota
paIMOHaJIbHBIX BBIPAXKEHUH; DK3aMeH
IIP 03. VYmMeHue onepupoBaTh OK 01 - OK 09, VYceTHBIT onpoc
MIOHATHSIMH: PALIMOHAJIBHBIE, IIK 1.3, IIK 1.5 MareMaTU4eCKU JUKTAHT
HppaLMOHATIbHBIE, I0Ka3aTEIbHBIE, NunuBuayanbHas
CTENEHHbIE, JorapuPMUUECKHE, camocTosTeNnbHas padoTa
TPUTOHOMETPUYECKUE YPABHEHUS U [IpakTuyeckue paboThl
HEPAaBEHCTBA, UX CUCTEMBI; KonTponbhas padota
OK3ameH
I1P 04. Ymenue onepupoBath OK 01 - OK 09, YcTHBIN onpoc
MOHATUAMU: (PYHKIUS, HEMPEPbIBHAS K 1.3, IIK 1.5 MareMaTH4ecKuil JUKTAaHT

NuauBunyanbHas
camocTosTenbHas paboTa
[IpakTuueckue padboTh
KonTponbnas pabota
DK3aMeH
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OpPHEHTUPOBAHHBIC 3a]1a4l Ha
HauOoJIbLINE U HAUMEHbIINE 3HAYCHHUS,
Ha HaXO0)KJIEHUE IyTH, CKOPOCTU U
YCKOPEHHs;

I1P 05. VYmeHue onepupoBaTh OK 01 - OK 09, YcTHBIN onpoc
MOHSATUSAMM: palliOHaIbHAs (YHKIIHS, IIK 1.3, TIK 1.5 Maremarnyeckuii IUKTAHT
nokaszarenabHast (QyHKIHS, CTeTICHHAS WunuBuayanbHast
dbyHkums, morapudmudeckas GyHKINS, caMOCTOsATeNIbHAsI paboTa
TPUTOHOMETPUYECKHE (DYHKIIUH, [IpakTuueckue padboTsl
oOparHble PYHKIIMH;, YMEHUE CTPOUTH KonTponbhas pabora
rpaduKy U3y4eHHBIX (QYHKINH, OK3aMeH

UCIOJIb30BaTh TpaduKU MPU U3yUCHUH

IIPOLIECCOB U 3aBUCHUMOCTEH, IIPU

pEILIeHNH 3aa4 U3 IPYTUX y4eOHbIX

IIPEIMETOB U 3a/1a4 U3 peaibHON KU3HU;

BBIpaXKaTh POpMyIaMHu 3aBUCUMOCTHU

MEX/1y BEJINYUHAMU;

[P 06. VYMeHue pemarb TEKCTOBBIE OK 01 - OK 09, VYcerHbll onpoc

3a/1a4d pa3HbIX TUIOB (B TOM YHCIIE HA K 1.3, IIK 1.5 MaremaTu4ecKuid TUKTAaHT
MIPOLIEHTHI, JOJHM U YacTH, Ha JIBI)KEHUE, NunuBuayanbHas
paboTy, CTOMMOCTH TOBApPOB U YCIIYT, camocTosTeNbHas padoTa
HAJIOTH, 3a/1a4¥ U3 00JIaCTH YIPaBJICHUS [IpakTuueckue padboThI
JUYHBIMU ¥ CEMEHHBIME (DUHAHCAMH); KonTponbHas padora
COCTaBJISITh BBIPAKCHUSI, yPABHEHUS, OK3aMeH

HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO

3aJla4uM, UCCIIE0BATh MOTYYCHHOE

pellIeHre U OLIEHUBATh

IPaBJON0I00HOCTh PE3YJIbTATOB;

I1P 07. YMmenue onepupoBathb OK 01 - OK 09, YcTHBIN onpoc
MOHATUSIMU: CpeliHee apu(pMeTHIecKoe, K 1.3, IIK 1.5 MareMaTH4eCcKUil JUKTAaHT
MearaHa, HauooJIbllee U HauMEHbIlIee NunuBuayanbHast
3HAUEHUS, pa3Max, IUCIEPCHUs, caMmocTosiTeNnbHas paboTa
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO [IpakTuueckue padboTh
Habopa; yMeHHe U3BIEKaTh, KonrtponbHas pabora
MHTEPIPETUPOBATH HHPOPMAIIHIO, DK3aMeH
NPEJCTAaBICHHYIO B Ta0IUIaX, HA

auarpammax, rpagukax, OTpaxaronryro

CBOMCTBA pEAJIbHBIX IPOLECCOB U

SIBJIGHUI; IPEJICTABIISITh HH(POPMALIHIO C

MOMOIIIBIO TAOJIMII U TUarpaMM;

UCCIIEIOBaTh CTAaTUCTUYECKHE TaHHbIE, B

TOM YHCJIE C TPUMEHEHUEM IpauIecKux

METOJIOB M 3JIEKTPOHHBIX CPEJICTB;

IIP 08. VYmMeHue onepupoBaTh OK 01 - OK 09, YceTHBIT onpoc
MOHSTUSIMH: CITyYalHbBINA OMBIT U IK 1.3, IIK 1.5 MaremaTu4ecKuid TUKTAHT

ciryyaitHoe coObITHE, BEpPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIUUCIISATH BEPOSITHOCTB C
WCTIOJIh30BaHUEM TpahUIECKUX METOJIOB;
PUMEHATH (POPMYIIBI CIIOXKEHUS U
YMHO>KEHHS BEPOSITHOCTEN,
KOMOMHATOpHbIE (haKThl U (HOPMYIIBI IPU

NunuBunyanbHas
camocTosiTeNnbHas padboTa
[IpakTuyeckue paboThI
KonTponbhas pabora
OK3aMeH
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peLICHUY 3a/1a4; OLICHUBATh BEPOSITHOCTH
peanbHbIX COOBITUI; 3HAKOMCTBO CO
CIIy4alHbIMH BEIIMYMHAMU; YMECHHE
IIPUBOJUTH IIPUMEPHI IIPOSBIICHUS
3aKoHa OOJIBIINX YHCET B IPUPOTHBIX U
OOI1IECTBEHHBIX SIBJICHUSX;

I1P 09. Ymenue onepupoBath OK 01 - OK 09, YcTHBIN onpoc

MOHSTUSIMU: TOYKA, TPsIMasi, IIIOCKOCTb, IIK 1.3, TIK 1.5 MareMaTU4eCKU TUKTAHT

IIPOCTPAHCTBO, ABYTPaHHBIN Yroil, NunuBunyanbHas

CKpELIMBAOIINECS NPSIMBbIE, camocrosTeNbHas padboTa

MapajvieIbHOCTh U MEPIECHIUKYISIPHOCTD [IpakTrueckue paboThI

MPSAMBIX U INTIOCKOCTEH, YTOJl MEXIY KounTponbhas pabora

MPSIMBIMU, YTOJI MEXKy MPSIMON U OK3aMeH

IIJIOCKOCTBIO, YTOJI MEK]y INIOCKOCTSIMH,

paccTostHue OT TOYKH JI0 IIIOCKOCTH,

paccTostHue MEXAy MPsIMbIMU,

pacCcTosTHUE MEXTY TIIIOCKOCTSIMU;

YMEHUE UCIO0JIb30BATh IIPU PELICHUU

3a/1a4 U3y4eHHbBIC (AKThl H TEOPEMBI

IJIJAHUMETPUH; YMEHHUE OLICHUBATh

pazMepbl 00BEKTOB OKPYKAIOIIETO MUPA;

P 10. YMeHue onepupoBarhb OK 01 - OK 09, VYcerHbll onpoc

MOHATUSMH: MHOTOTPAHHUK, CEYCHHE IIK 1.3, IIK 1.5 MareMaTU4eCKUM JUKTAHT

MHOTOTpaHHUKa, KyO, Mapalielenurne, NunuBuayanbHas

npu3ma, nMpamMu/a, ¢durypa u camocTosTeNbHas padoTa

MIOBEPXHOCTh  BpalEHUs,  LUJIUHAP, [IpakTuueckue padboThI

KOHYC, mmiap, cdepa, cedyeHus (Gurypsl KonTponbhas padora

BpalleHUsl, IIJIOCKOCTb,  KacaroIlasics DK3aMeH

chepbl, LUIUHApPA, KOHYyCa, IUIOMIAIb

MOBEPXHOCTU  MHUPAMHIBI,  MPHU3MBIL,

KOHYyCa, IIWINHApA, IUIOmanas cdepsl,

00BeEM KyOa, MPSIMOYTOJIBHOTO

napajvieJienunesa, TUpamMuabl, MPU3MBL,

UUJUHApPA, KOHYcCa, LIapa; yMEHHUE

n300paxarhb MHOTOTpaHHUKHU u

MMOBEPXHOCTU BpAIICHUS, UX CEUYECHHS OT

PYKH, C  TIOMONIIBIO  YEPTEKHBIX

WHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB;

yMEHHE paclio3HaBaTh CHUMMETPUIO B

MPOCTPAHCTBE, YMEHHE paClO3HABATh

MIPaBUIILHBIE MHOTOTPAaHHUKH;

P 11. YMeHue onepupoBarb OK 01 - OK 09, YceTHBIT onpoc

TIOHSATHSIMH: JIBUKECHUE B IIPOCTPAHCTBE, IIK 1.3, IIK 1.5 MareMaTU4eCKU JUKTAHT

monoOHble  (QUTYpl B  TMPOCTPAHCTBE; NnnuBuayanbHas

WCIIOIb30BaTh  OTHOIICHUE  TLIOMAaeH camocTosTeNnbHas padboTa

MOBEpXHOCTEH ¥ O0OBEMOB TMOIOOHBIX [IpakTuueckue padboThI

¢buryp npu peuieHuu 3aaay; KonTponbhas pabora
OK3aMeH

[P 12. YMeHue  BBIYUCIATH OK 01 — OK 09, YcrHbIi onpoc

reOMeTpUYECKUe  BENWYHMHBI  (JAJMHA, K 1.3, IIK 1.5 MaremaTuyecKuid TUKTaHT

yroi, IJow@ab, o00beM, IJIOLAAb NunuBunyanpHas

CaMOCTOATCIIbHAA pa60Ta
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MOBEPXHOCTU), MCHOJb3YySd H3yYEHHbIE
(GbOpMyIIbI U METO/IBI;

[IpakTuyeckue paboThI
KontposnsHas paborta
OK3aMeH

P 13. YMeHue onepupoBath OK 01 — OK 09, VYcrHblii onpoc
MOHATUSMHU: TPSAMOYTOJIbHAs CUCTEMa K 1.3, IIK 1.5 MaremaTuyecKuid TUKTaHT
KOOpJUHAT, KOOPAUHATHI TOYKH, BEKTOD, WuauBuayanbHas
KOOPJAMHATHI BEKTOpa, CKaJIIpHOE camocTosTelbHas paboTa
MIPOU3BE/ICHUE, YTOJ MEXIY BEKTOpamH, [TpakTrueckue pabOTHI
CyMMa BEKTOpPOB, ITPOU3BEICHUE BEKTOPA KonTponbHas pabota

Ha YWCJIO; HAaXOAWTh C IOMOIIBIO DK3aMeH

M3y4YEHHBIX dhopmyn KOOPIUHATHI

CepelHbl OTPE3Ka, PACCTOSHUE MEXIY

JIBYMSI TOUKaMU;

[P 14. YMeHwue BbIOUPATH MOIXOIAITUI OK 01 — OK 09, VYcrHblit onpoc
W3YYECHHBIN METOJ JJIsl PELICHUS 3a7auH, K 1.3, IIK 1.5 MaremaTuyecKuid TUKTaHT

pacrio3HaBaTh MaTeMaTu4yeckue (hakThl U
MaTeMaTHYECKUE MOJIEIN B IPUPOJHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B HUCKYCCTBE;
yMeHue IIPUBOJUTH IIPUMEPHI
MaTEMaTUYECKUX OTKPBITUN POCCUMCKON
Y MHPOBOM MaTeMaTU4EeCKOM HAYKH.

NunuBunyanbHas
camocTosiTeNbHas paboTa
[IpakTuyeckue paboThl
KonTponbhas padora
DK3aMeH




