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Pabouas mporpamma y4yeOHOW auCHMIUIMHBI «MaremaTtuka» 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 MporpamMMbl CpeqHero o6mero obpa3oBaHus, yTBepxkaeHHOH IIpukazom
Munnpocsemenuss Poccun ot 18.05.2023 No 371 (axkTyanpHas pelakuus), pacrlopsKEHHS
Munnpocsemenuss Poccun ot 30.04.2021 Ne P-98 5 «0O6 yrBepxkaenun Konnenuu
OpenojiaBaHust  00meo0pa3oBaTEeNbHBIX  JUCHMIUIMH € y4eTOM  Ipo¢eCCHOHATBHON
HAIPAaBIEHHOCTHU MIPOrPaMM CpeIHEro MpodeccrnoHalbHOro 00pa3zoBaHus, pealn3yeMbIX Ha 6aze
OCHOBHOTO 00111eT0 00pa3oBaHus»; MUChMa JlenapraMeHTa rocy1apcTBeHHON MOJUTUKHY B chepe
cpenHero  npodecCHOHANBHOrO  O0pa3oBaHHMA U HPO(EecCHOHANBHOTO  O0y4YeHHS
Munnpocsemenus: Poccun «O HanpaieHun pekomenganuii» ot 1 mapra 2023 r. Ne 05-592
(Pexomennanuu 1o peanu3allMd CpeaHEro ooOmero o0pa3oBaHHUs B Mpeesiax OCBOCHUS
00pa3oBaTeNbHOW TMPOTPaMMBbl  CPEIHEro MpodecCHoHAIBHOTO 00pa30BaHMs), METOIUKU
npenofaBaHus 001eo0pa3oBaTeTbHON AUCUUILIMHBL «MaTemaTnka» M MpUMepHOil paboueit
porpaMMbl  001Ie00pa30BaTEILHON JAUCIUILINHBL «MaremMaTuka» Ui TpodeCCHOHATBHBIX
o0pa3oBaTeNbHbIX OpraHU3alfil YTBEPKIACHHBIX Ha 3aceqaHni CoBeTa Mo OLEHKE COJIepKaHus U
KauecTBa MPUMEPHBIX pabOUUX MPOrpaMmM 00111e00pa30BaTEIHHOTO U COIIMAIBHO-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 cneuuanbHocTH 38.02.03 «OnepauuoHHas OEATEIbHOCTb B JIOTUCTUKE», YTBEPKIECHHOTO
npukazoM Munnpocsemenust Poccun Ne 257 ot 21 anpenst 2022 r.

Opranuzanus-pa3padorunk: Cankr-IlerepOyprckoe rocy1apcTBeHHOE 010 KETHOE
npodeccuoHalibHOE 00pa3oBaTeNbHOe yupexaeHue «Kommemk
aBTOMaTu3aluu IIPOU3BOACTBA.

[Tporpammy coctaBuna Tokapesa E. B., npenogaBarens CII6 I'BITIOY «Komtemxk apTomMaTuzanuu
MIPOU3BOJICTBAY.

[Iporpamma paccmoTpeHa W onoOpeHa Ha 3acefaHMM paboueil Tpymmbl, TpoTokon Ne 7
or 14.05.2024 r.
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4

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
¢ ®I'OC no cnenuanpHOcTH 38.02.03 «OnepanyonHas 1esTeIbHOCTh B IOTUCTHKEY.

1.2. Illesu ¥ MUIaHUPYeMBble pPe3yJbTAThl 0CBOCHHS Y4eOHOM TN CIUILIMHBI

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

COO

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

- (GopMUpOBaHME ILEHTPAIbHBIX MAaTEMATUYECKUX MOHSITUHM (YUCIIO, BEIMYMHA,
reomeTpuueckas  Qgurypa, IEpeMEHHas, BEpPOSTHOCTb, (QYHKIUSA), OOeCIeUnBAIOLIIUX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMaTUYECKOI0 00pa3oBaHMs 00yUarOIINXCs;

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

- DPa3BUTHE UHTEIUICKTYyaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOy4aroumxcs,
II03HABATEJILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBILIEHUS, HHTEpeca
K U3Y4YEHUIO MAaTEMaTUKU;

- (¢opmupoBaHue (yHKIMOHAJBHOW  MAaTEeMaTH4YEeCKOM TIPaMOTHOCTH:  YMEHMS
pacrno3HaBaThb MaTeMAaTUYECKUE ACIEKThl B PEAIbHBIX KU3HEHHBIX CUTYallUsAX U MPHU U3YyYCHHUU
Jpyrux y4eOHbIX IPEIMETOB, IPOSIBIEHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OopMyIHpOBaTh
UX Ha S3bIKE MaTeMaTUKH M CO3JaBaTb MaTeMaTHYeCKUE MOJIEIH, MPUMEHSTb OCBOECHHBIIN
MaTEMaTUYECKUHN anmnapar JUlsl pEIIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBAThH
Y OLIEHUBATh MOJyYE€HHBIE PE3YIbTATHI.



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

Kon u HaumeHoBaHMe
¢opmMupyeMbIX KOMIIETEeHIIU

HJIaHpreMbIe PeE€3yJabTATbI OCBOCHHUA THCUHMIIMHBI

JIMYHOCTHBIE PeE3YJAbTAaThI

MeTaHpellMeTH])Ie PeE3yJdbTaThI

HpenMeTm,le PE3YJbTAThI

OK 01. Beibupats crnoco0sl
peeHus 3amayq
npodecCHOHATLHON

ACATCIBHOCTH INPUMCHUTCIBHO
K pa3JIMYHbIM KOHTCKCTAM

OK 02. Hcnons3oBate
COBpPEMEHHBIE CPEJNICTBA IIOMCKA,
aHaaM3a M HHTEpIpeTalnuu
nHpopmanuu u
nH(pOpMaLMOHHbIE  TEXHOJOTUH
ULt BBITIOJTHEHHS
npodeCCHOHATIBHBIX 3a71ay;

OK 03.I1naanpoBath u
peaIn3oBHIBATh coOcTBeHHOE
npodeccuoHaIbHOE "
JIMYHOCTHOE pa3BUTHE,
MIPEATIPUHIMATEIbCKYTO
JIeSITEIIEHOCTD B
po¢eCCHOHATBHOM coepe,
UCIIOJIb30BaTh 3HAHUS o
(MHAHCOBOM  TPaMOTHOCTH B
Ppas3IUuHbBIX KHU3HEHHBIX
CUTYyaLUsIX;

OK 04. A dexTuBHO

B3aMMO/IeHiCTBOBAaTh M PabOTaTh B
KOJUIEKTHBE ¥ KOMaH/IE;

OK 05. OcymecTBisaTh yCTHYIO U
MIICBMEHHYI0 KOMMYHHKAIIO Ha
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoii ®denepannu ¢ yuetom
0COOEHHOCTEH COLMAIBHOTO U
KyJIBTYPHOTO KOHTEKCTA;

OK 06. TIposBIsITh TpaXKIaHCKO-
MATPUOTHYECKYIO TO3UIHIO,

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

JIP 02. TTaTproTHdeckoe BOCIIUTaHHE:
chopMHUPOBAHHOCTH POCCUICKOM
IpaXXIaHCKOH MICHTHIHOCTH, YBAXKCHUS K
MIPONIIOMY U HACTOSAIEMY POCCHHCKON
MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTIDKEHHSIM POCCHUCKUX MAaTEMAaTHKOB U
poccuiicKoi MaTeMaTHYeCKOH ILIKOJIbI,
HCTIOB30BaHUE ATHX JTOCTHKCHUH B IPYTHX
HayKax, TEXHOJOTHIX, chepax IKOHOMHUKH;
JIP 03. /lyxoBHO-HPaBCTBEHHOE BOCIIHTaHHE:!
OCO3HaHHE yXOBHBIX IIEHHOCTEH
poccuiickoro Hapoja, chopMUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHUSI, STHIECKOTO
MTOBEICHHSI, CBSI3aHHOTO C MPAKTHYECKUM
MIPUMEHEHUEM JTOCTH)KCHUH HAyKH U
JESITENIbHOCTBIO YYEHOI'0, OCO3HAHUE JINYHOT'O
BKJIa/Ia B TIOCTPOCHUE YCTOHYHUBOTO
Oysty1mero;

JIP 04. DcreTrueckoe BOCIIUTAHKE:
ACTETHUYECKOE OTHOIIEHUE K MUPY, BKITFOTAst
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
MOHATUAMH, (HOPMYITHPOBATH
ompejieNieHus] IOHATUH, YCTaHABIUBATh
CYILLECTBEHHBIN NIPU3HAK
KJIacCCU(UKAIIUN, OCHOBAHHUSI JJIsI
0000IIIEHUS U CPAaBHEHHUSI, KPUTCPHH
MPOBOJAMMOTO aHANIM3a; BOCIPUHUMATD,
(dhopMyIHpOBaTh U MPeoOpPa3OBEIBATH
CYXJICHUS: YTBEpAUTEILHBIC U
OTpHILATEIHBIC, CAMHUIHBIC, YACTHEBIC U
o01Ire, YCIOBHEIC, BEISBISATh
MaTeMaTHIECKUE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M U IPOTUBOpEYHNS B (PaKTax,
JIAHHBIX, HAOTIONCHUAX 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 BBIBOJEI,
BBIOMPATH CIIOCO0 pereHust yaeOHoH

IIP 01. BrnaneHue MeTogamMu J0Ka3aTeabCTB,
AITOPUTMaMHU pELIeHUs 3a7a4; YMEHHE
(opMyIHPOBATH ONPEAETICHUS, aKCHOMBI 1
TEOPEMBI, IPUMEHATH UX, IPOBOINTH
JIOKa3aTENIbHBIC PACCYXKICHHS B XOZE PEIICHHS
3aj1ay;

OP 02. VYmenue onepupoBaTh MOHITUAMMU:

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

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

(hyHKUWS, HeTIpephIBHAS QYHKITHS,
MPOHU3BOHASL, IEPBOOOpa3Hasl, ONpeIeNeHHBII
HWHTETPaJT, YMEHHE HaXOAUTh MPOU3BOIHEIC
3JIEMEHTAPHBIX (YHKIHH, HCIIOTIB3YS
CIIPAaBOYHBIC MAaTEPUAIIbI; HCCIEAOBATH B
MPOCTEUIINX CIy9asx (GpyHKIUH Ha
MOHOTOHHOCTbH, HAXOJIUTh HAaNOOJIBIINE 1
HavMeHbIINE 3HaYeHUs! (yHKIUH; CTPOUTH
rpaK¥ MHOTOWICHOB C MCIIOJIb30BaHUEM
annapara MaTeMaTH4eCKOTro aHajIn3a;
MIPUMEHSTH IPOU3BOIHYIO [IPU PELICHUU 3a/1a4
HA JIBUKECHUE; PeIlIaTh MPAKTUKO-
OPHEHTHPOBAHHbIC 3aJja4 HA HANOONBIINE U
HaMMEHbIINE 3HAYCHUS, HA HAXOXKICHUE ITyTH,
CKOPOCTHU M YCKOPEHHUS,;




JIEMOHCTPUPOBATH  OCO3HAHHOE
MTOBEICHHE Ha OCHOBE
TPaTUIIMOHHBIX
0O0IIICYEITOBEUCCKUX [IEHHOCTEH, B
TOM yucie c YYETOM
rapMOHHU3AIUH
MEKHAITHOHATbHBIX u
MEXPEIUTUO3HBIX ~ OTHOIICHHUH,
TIPUMEHSTh CTaHIAPTHI
AHTHKOPPYIIIHOHHOTO

MTOBEICHHUS

OK 07. CopelicTBOBaTh
COXPaHCHHIO OKpY’KaroIeH
cpensl, pecypcocOepexeHH!Io,
MIPUMEHSTH 3HAHUS 00 U3MCHCHUHU
KJIUMaTa, TPUHITHIIBI
6epeXIUBOTO MPOHU3BOJICTBA,
3¢ GeKTHBHO  JeicTBOBaTh B

YpE3BBIUYANHBIX CUTYAITHIX;

K 1.4. Ilpumensats wMojaenu
YIOpaBJICHUS W METOJBI aHAIN3a U
pETyIUPOBaHUS 3allaCaMHu

IIK 2.2. PaccuuTeIBaTh U
aHATN3UPOBATh JJOTHCTHUCCKUE
H3JICPKKH B IPOU3BOJICTBE U
pacnpeeneHuu.

BOCTIPHAMYHUBOCTH K MATEMAaTHIECKUM
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 3aHATHH 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 e TeIbHOCTH,
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 Y4aCTHIO B
PEUICHUH MTPAKTUYCCKUX 3a1a4
MaTeMaTHYEeCKON HanpaBJICHHOCTH,

JIP 07. DKOIOTHYECKOE BOCTIUTAHUE:
¢(hOpPMHUPOBAHHOCTH IKOJIOTHICCKOMN
KYJBTYPBI, TOHIMAHUE BIUSHHS COLUAITBHO-
9KOHOMHYECKUX MPOIIECCOB HA COCTOSTHHE
MIPUPOIHOM M COLMAITLHOW CPEIbl, OCO3HAHHE
rII00ANEHOTO XapaKTepa SKOJIOTHICCKAX
po0JIeM, OPUCHTAIIHS HAa PUMCHEHHE
MaTEMAaTUYCCKUX 3HAHUH JUIS PELICHUS 3a1a4
B 00JIaCTH OKpY’KaIOIIeH CpeIbl,
IUTAaHUPOBAHKE TIOCTYIIKOB M OLIEHKH MX
BO3MOXXHBIX TIOCIIEJICTBUM JIJIS1 OKPY>KAOIIEH
Cpensl;

3a1auu (CpaBHUBATh HECKOIJIBKO
BapHaHTOB PEIICHNUS, BEIOMPAThH
HauOoJIee MOAXOISIIUI C yI4eTOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX
KpUTEpHEB); 0a30BbIe
HCCcIeI0BaTelbCKUe AelicTBUS:
HCTIONIb30BaTh BOMPOCHI Kak
HCCIIEI0BATENIbCKUM HHCTPYMEHT
MMO3HaHWUsA, 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;
CaMOCTOSTENFHO (POPMYIHPOBATH
0000IICHUS U BBIBOJKI 110 pe3yIbTaTaM
MIPOBEACHHOT'0 HAOIFOICHIS,
HCCIIeIOBAHMUS, OLICHIBATh
JIOCTOBEPHOCTDH TOTYYCHHBIX
Pe3ynbTaToB, BHIBOJAOB U 0000IIECHUIA,
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
npoiecca, a TaKKe BbIABUIaTh
TIPEATIONIOKEHHS O €T0 PA3BUTHH B
HOBBIX yCJIOBHAX; padoTa ¢
uH(opMaInmeii: BEIBIATH 1SOUIUTHI
WHPOPMAIIUH, TAHHBIX, HEOOXOIUMBIX
JUISL OTBETA Ha BOIPOC U ISl pELIeHUs
3aJ1auu; 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,
norapupmudeckas QyHkuus,
TPUTOHOMETpHUYeCcKHe GyHKINH, OOpaTHbIE
(YHKIMH; YMEHUE CTPOUTH Tpaduku
U3y4YeHHBIX (YHKIIMH, NCTIONB30BaTh Ipaduku
IpY U3y4YEHHUH IPOLIECCOB U 3aBHCUMOCTEH, mpu
PCLICHUH 33134 U3 IPYTUX YI€OHBIX IIPEAMETOB
1 3a]1a4 U3 pealbHOM KU3HH; BBIPAXKATH
(hopMynaMy 3aBHCUMOCTH MEXIY BETHIHMHAMH;
P 06. VYmeHue pematb TEKCTOBBIE 3aJa4U
Pa3HbIX TUIIOB (B TOM YHCJIC HA TIPOIICHTBHI,
JIOJIM U YacTH, Ha JBIDKEHHE, paboTy,
CTOMMOCTH TOBApOB U YCIIYT, HAJIOTH, 3a0a4H U3
00J1acTH yNpaBJIeHUs TMYHBIMU U CEMEHHBIMU
(MHAHCaMU); COCTaBIISITh BEIPAYKEHUS,
ypaBHEHHS, HEPABEHCTBA M UX CHCTEMBI IO
YCIIOBHIO 33J]a4H, HCCIIEA0BATh MOJTyYEHHOE
pelIeHne U OLIEHUBATH NIPABJONOA00HOCTD
Pe3yNbTaToB;

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 TAOJHIIaX, HA TUarpaMMax,
rpauKax, OTPaXKaroIIyI0 CBOMCTBA pPealbHBIX
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 NOHATHSIMHU:
CJTy4alHbIH OIBIT U ClTy4aliHOE COOBITHE,
BEPOSITHOCTD CIIy4alHOTO COOBITHS; yMCHHE
BBIYHCIIATH BEPOSITHOCTD C HCIOJIb30BAHUEM
rpaduuecKux METOA0B; IPUMEHITH (POPMYJIBI
CJIOXKCHUSI 1 YMHOKCHHUS BEPOSITHOCTEH,




JIP 08. IleHHOCTH HAYYHOTO TTO3HAHMUS:
c(hOpMHUPOBAHHOCTE MUPOBO33PECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU U OOIIIECTBEHHON NPAKTUKH,
MIOHUMaHHUEe MaTeMaTUYeCKON HayKU Kak
cepbl UeIIOBEUECKON JISSITENEHOCTH, STAIlOB
€€ Pa3BUTHA U 3HAYUMOCTHU JId Pa3BUTHUA
IUBUIIN3allUH, OBJIAJICHUC A3BIKOM
MaTeMaTHK{ U MaTeMaTHIECKOH KyJIbTypor
KaK CPE/ICTBOM MO3HaHMS MUPa, TOTOBHOCTh
OCYIIECTBIISITH MPOCKTHYIO
HCCIIEI0BATEIbCKYIO ACATEILHOCT
WHIVBHUIYaJILHO U B TPYTIIE.

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

MP 02. CdopmupoBaHbl  yMeHHs
KOMMYHHUKaTHBHBIX YHUBEPCaJIbHBIX
yueOHBIX JeiicTBHIA: ol1eHuUe:
BOCIIPUHUMATD i (bopMyIHpoBaTh
CYXXJCHHUS B COOTBETCTBUH C yCIOBUSIMHU
W TeaIMH  OOLICHUs, $CHO, TOYHO,
TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHHMS
B YCTHBIX M TIMCbMEHHBIX TEKCTaXx, 1aBaTh
MOSCHEHHUSI TI0 XOAy PpeIICHHS 3aJadH,
KOMMCHTHPOBATH HOHy‘IeHHbeI
pe3ynbTat; B Xo/e 00CyK/IeHHs 3a1aBaTh
BOIIPOCHI IO CYIIECTBY OOCYXIaeMOi
TE€MbI, TPOOJIEMBI, pElIaeMON 3aJauH,
BBICKA3bIBATh HJACHU, HALCJIICHHBLIC Ha
IMOUCK pPEHICHHUA, COMNOCTAaBJIATL 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, CaMOCTOSITEIBHO BEIOMPATH
(dopMmaT BBICTYIUICHHS C y4YeTOM 3a1a4
TIpe3eHTAINH u 0CO0EHHOCTENR
ayJAUTOPHH; COBMeECTHasi
HesITeJILHOCTD: TIOHUMATh 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
pe3ynpTaT paboThl, 0000mMAaTh MHEHUS

KOMOWHATOPHBIE (DaKTHI U POPMYIIEI IIPH
PELICHUHN 33/1a9; OLICHUBATh BEPOSITHOCTH
peabHBIX COOBITHH; 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,
JBYTPAHHBII yroj, CKpEIUBAIOLINECS MPSMBIE,
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 IMPpU PCHICHUU 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 BPAICHNUS, MIIMHIP, KOHYC, 11ap,
cdepa, cedenust GUrypsl BpameHus, IIOCKOCTh,
Kacaromiascst chepsl, IINHIPA, KOHYyCa,
IJIOIIAb IOBEPXHOCTU TUPAMUIBL, IPU3MBI,
KOHYca, MWIHHJPA, TUIoMaab chepsl, 00beM
Ky0a, MpsSIMOYTrOJILHOTO MapaJijiesenuesa,
NIMPaMHUIBbI, IPU3MBI, HIWIAH]PA, KOHYCA, [Iapa;
yMeHHe U300paXkaTh 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 HOHATHIMHU:
JIBUKEHHE B IPOCTPAHCTBE, 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 KpUTEPHUSM,
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 BO3MO>KHOCTEM,
apryMEHTHPOBaTh M  KOPPEKTHUPOBATh
BApUAHTBl PELIEHUH € y4YeToM HOBOM
HHPOPMALIUN; CAMOKOHTPOJIb: BIAICThH
HaBBIKAMH ITO3HABATEIBHON pediiekcun
KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUMI
U MBICIHUTEIbHBIX  IPOLECCOB,  HX
Ppe3yNnbTaToB, BJIJIETh crocobamu
CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpolecca
U pe3yibTaTa penieHusl MaTeMaTHIeCKOH
3a/1a4w; MIPEeIBUIETh TPYIHOCTH,
KOTOpbIE ~ MOTYT  BO3HUKHYTH  IpH
peleHnH 331291, BHOCUTh KOPPEKTHBBI B
JESTEJIbHOCTh ~ HAa  OCHOBE  HOBBIX
00CTOSITENILCTB, JAHHBIX, HAWJICHHBIX
omuOOK, BBIABICHHBIX  TPYAHOCTEH;
OLICHHBATh COOTBETCTBHUE pe3yJibTaTa
LENA U YCIOBUAM, OOBSICHATH MPHUIUHBI

JIOCTHIKEHUS J5RI071 HEIOCTUKEHHUS
pE3ybTATOB IEATCIBLHOCTH, HAXOINUTh
OIINOKY, IaBaTh OIICHKY

MIPUOOPETEHHOMY OTIBITY.

P 12. YMeHHE BBIYHUCIATH TEOMETPIYCCKIE
BEJIMYUHEI (JUTMHA, YTOJI, TUIOIMIAb, 00BEM,
IUIOINAAb TOBEPXHOCTHU), UCTIOIb3Ys 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,
MIPOM3BEACHIE BEKTOPA HA YUCIIO; HAXOAUTH C
TIOMOIIBIO U3YYEHHBIX (POPMYIT 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 SIBICHUSX, B HICKYCCTBE; yMEHHUE
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 yueOHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 340

BT. 4.:

1. OcHoBHOe cojep:kaHue 300

BT. 4..

TEOPETHUUECKOE 00yUueHue 224

MIPaKTUYECKHE 3aHATHS 76

2. IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHMIE 34

(comep:kaHue NPUKJIATHOTO MOTYJIA)

BT. 4..

TeopeTudeckoe o0ydeHue 0

MPAKTUYECKHUE 3aHITUS 34
[TpomexxyTouHast aTTectanus B popme dK3aMeHa 6




10

2.2. TemaTnyeckuii IVIaH U co/iep:KaHNe y4eOHOH AU CHMIIIMHBI

HaumeHoBaHue Conep:xkanue yuye0HOro marepuasa (0CHOBHOE U O0bem yacoB Dopmupy
pa3esioB U TeM npogeccnoHAIbHO-OPUEHTHPOBAHHOE), MPpaKTHYecKkue 3aHATHA | Bcero | Ilpaktu | IIpodeccnona emMble
YecKue JIBHO- KOMIIeTeH
3aHSTUS | OPUEHTUPOBAH 101011
HOE
coJiepyKaHue
1 2 3 4 5 6
Pa3nea 1. [loBTOpeHue Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI 24 12 8 OK 01,

Tema 1.1 Coaep:xanue yue0HOro MaTepHaJia 2 0 0 OK 02,
Hean U 3aaa4u | ba3oBbie 3HaHMS U YMEHUS 110 MaTEMaTHKE B IPOPECCUOHATLHON U B 2 OK 03,
MaTeMaTHKHU NPH | TOBCEITHEBHOM J1€ATEIHHOCTH. OK 04,
OCBOEHHH OK 05,
CIEeNHuaJIbHOCTH OK 06,
Tema 1.2 Coaep:kanue yueOHOIro MaTepuaja 4 2 2 OK 07,
Yucna u BbIYHCJHeHHUS. | [IeiicTBUS HaJl TONOXUTENBHBIMU M OTPULIATEIbHBIMU YHCIAMH, 2 1K 1.4,
BoipaxkeHust U | OOBIKHOBEHHBIMHU U JECATUYHBIMH IPOOSIMHU. 1IK'2.2
npeodpa3oBanus

IIpakTuyeckoe 3ansiTue Nel 2 2 2

Pemienue 3agauy ¢ npuMeHeHMeM apo0eil, ypaBHEHHWId,

HEPABEHCTB U OCHOBHBIX /IeliCTBHII apu(MeTHKU U aJaredpbl B

npodgecCHOHAILHOM /AeATEJbHOCTH CIeHUAIucTa B cepe

JIOTHCTHKH
Tema 1.3. Coaep:xkaHue yueOHOIro MaTepHuaJia 4 2 2
I'eomerpus Ha | Buasl miuockux ¢uryp v ux miomajib 2
ILIOCKOCTH Ipakruyeckoe 3ansTue Ne2 2 2 2

Pemenne 3a1a4 Ha HAX0KIEHUE MJI0MIAAeH B MPO¢eCCHOHAIBHOM

JAeATEeJbHOCTH cCllenHaancTa B cdepe JOrHCTHKH
Tema 1.4 Copepxxanue y4eOHOIo MaTepuaJa 4 2 2
IIpouenTHbIC [IpocThie MPOIEHTHI, pa3HbIe COCOOBI WX BhIUMCICHUSA. Cl0KHBIS 2
BbIYUCJIEHUS MPOIEHTHI
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IIpakTHyeckoe 3ansaTHeNe3 2 2

Pacuér nmoka3arteiieil, BbIpa’KeHHbBIX B NPOLEHTaX, B

npo(decCHOHAILHON 1esITeIbHOCTH cHenuagncra B cdepe

JIOTHCTHKHU
Tema 1.5 Copnepxxanue yuyeOHOro MaTepuaJa 4 2
YpaBHeHus U | JluHeiiHble, KBaJpaTHblE, JPOOHO-ITMHEHHbIE YypaBHEHUS U 2
HepaBeHCTBAa HEPABEHCTBA

IIpakTuyeckoe 3ansaTue Ned 2 2

Pemienne 3agay ¢ npuUMeHeHUEM JIMHEHHBIX, KBaJAPaTHBIX,

APOOHO-JTUHEHHBIX YPaBHeHUIl " HEPaBEHCTB B

NpogecCHOHAIBHOM eATEJBHOCTH CHIeNHaJucTa B cpepe

JIOTHCTHKHU
Tema 1.6 Coaep:xanue yueOHOTro MaTepHaJia 4 2
Cucrembl ypapHeHuil M | CriocoObl pelIeHus CHCTEM JIMHEHHBIX YypaBHeHUWH. [loHsTHS: 2
HEPaBeHCTB MaTpuua 2x2 u 3x3, onpenenurens marpuisl. Meton 'aycca.

IIpakTHyeckoe 3ansaTue NeS 2 2

Cucrembl JIMHEHBIX YPABHCHHMI W HEPABEHCTB.
BxoaHoii KOHTPOJIbL ConeprxaHue y4e0HOro Marepuasa 2 2

IpaxkTuyeckoe 3ausirue Ne6 2 2

BbinosiHeHHe  KOHTPOJIbHOW  padorbl  «BbluMciaeHus u

npeodpa3oBaHusD)

Paznen 2 IlpsiMble ¥ JIOCKOCTH B MPOCTPAHCTBE 18 6 OK 01,

Tema 2.1. Copepxxanue y4eOHOIro MaTepuaJa 2 0 OK 03,
OcHOBHbBIE nousaTus | [Ipeqmer crepeomerpun. OCHOBHbIE MOHATHS (TOUYKa, MpsAMas, 2 OK 04,
CTEPEOMETPHH. IUIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPUHU. OK 07,
Pacnonosxenne npsmbix U | [lepecekaromuecs, mapauiebHble M CKPEIIUBAIONIAECS TPSIMBIE. IK 1.4
IJIOCKOCTEMN [IpuzHak M CBOMCTBO cKpemuBarommxcsd MpsAMbIX. OCHOBHBIE

POCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. Coaep:xkaHue yueOHOT0 MaTepHaJia 4 0
IMapanieJbHOCTD [TapannensHble npsMas U IulockocTb. Ompenenenue. [lpusHak. 4

NpsiMbIX, NPAMOA U
IJIOCKOCTH, MJIOCKOCTEH

CgoiictBa (c J0KazaTenbCcTBOM). [lapanienbHble TUIOCKOCTH.
Onpenenenue. Ilpusnak. CBoiicTBa (¢ nokazarenbctBoMm). Terpasap
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U ero iemeHThl. Ilapanienenunen u ero 3;1emenTsl. CBoiicTBa
IPOTUBOIOJOXKHBIX TpaHed M JAMaroHaled mapajuleNnenunena.
ITocTpoeHue ceuenuii. Penienue 3anau.

Tema 2.3. Coaep:xkaHue y4eOHOT0 MaTepHaJia 6 2
IlepnieH UKy IAPHOCTH IlepnenaukynspHsie IpsIMBIE. [TapamiensHbie psIMBIE, 4
NPSAMBIX, IPAMOI 1 HEepIEHINKYISIpHbIE K IUIOCKOCTH. IIpu3HaK neprneHauKynspHOCTH
IVIOCKOCTH, IUIOCKOCTeH | mpssMoii W 1uiockoctd. JlokazarenscTBo. IleprieHmukynsip u

HaKJIOHHAS. [leprienauKynspHbIe IJIOCKOCTH. IIpusnak

NePIeHAUKYJIAPHOCTH II0CKOCcTel. [loKa3aTenseTBo.

PaccTosiHust B IpOCTpaHCTBE

IIpakTnyeckoe 3ansaTue Ne7 2 2

Pemenne 32124 1o neprneHuKYJIsIPHOCTH NPSAMBIX H IJIOCKOCTEH
Tema 2.4. Coaep:xanue yueOHOTro MaTepHaJia 2 0
Teopema ] Tpex | Teopema o Tpex nepneHaAuKyisipax. JlokazarenbcTBo. YTom Mexay 2
nepneHAuKyJIsipax IIPSIMOM M TNIOCKOCTBIO. YTOJI MEKAY MJIOCKOCTSIMU
Tema 2.5. Coaep:xanue yueOHOT0o MaTepHaJia 4 4
IMapannenbHble, IMpakTnyeckoe 3ansiTue Ne§ 2 2
NepHeHIMKYJJIAPHbIE, Pemienne reomerpuuyeckux 3agady B npodeccuOHAIbHOM
CKpelBaIHecs JesITeIbHOCTH CIIelHAINCTa B cdepe JIOTHCTHKH
npsimMble. Ilpsimbie u | TIpakTHYecKkoe 3aHsATHE N9 2 2
IJIOCKOCTH B | BoimosiHeHue KOHTPOJIBHOH padoThl «IIpsiMbl M IJIOCKOCTH B
npocrpancree. Pemenne | mpocrpancTse»
3a1a4

Pa3nes 3. KoopanHaTsl U BeKTOPbI 12 4 OK 02,

Tema 3.1 Copepxxanue y4eOHOIro MaTepuaJa 4 0 OK 03,
JexapToBbl JexapToBel KOOpaMHATEI B mpocTpaHcTsBe. [Ipocreiimme 3amaun B 4 OK 04,
KOOP/JAWHATHI B KoopauHaTax. PaccTosinme Mexay AByMsl TOUKaMH, KOOPAUHATHI OK 07,
IpocTpaHcTBe. cepeMHbI 0Tpe3Ka 1K 1.4

Paccrosinue mexay
JABYMSl TOUKAMHU.
Koopannartsl cepeannbl
oTpe3Ka
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Tema 3.2 Copnepxxanue yueOHOro MaTepuaJa 4 2 2
BekTopsl B | BekTopbsl B mpocrpancTrBe. CJOXKEHHE U BBIYUTAHUE BEKTOPOB. 2
NPOCTPAHCTBe. YMHOXKEeHHe BekTopa Ha uucino. KomiulaHapHble BEKTOPBI.
Yroa mexny Bekropamu. | CkansipHoe Ipou3Be/leHue BeKTOpoB. PasznoxkeHne BeKTopa 1o Tpem
CxansipHoe HEKOMIUTAaHAPHBIM BeKTopaM. KoopIauHaThl BEKTOpa, CKalsipHOE
NPOU3BE/ICHHE BEKTOPOB | ITPOM3BE/ICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKIY BEKTOPAMH,

yrojl MEXIy NPSAMOH M IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMHU.

YpaBHeHue MI0CKOCTU. ['eoMeTpuuecKkuil CMbICI orpeesnnTes 2x2

IIpakTHyeckoe 3ansaTue Ne 10 2 2 2

Bbiuuciienne paccTOTHHM W IUIOMIA/Ied HA IUIOCKOCTH B

NnpogecCHOHAIBHOM JeATEJBHOCTH CHIeHHAJUCTa B cdepe

JIOTHCTHKHU
Tema 3.3 Coaep:xanue yueOHOIro MaTepHaJia 4 2 0
Koopaunatsl U | JlekapTOBbI KOOPIMHATHI B IPOCTPAHCTBE. BEKTOPHI B MPOCTPAHCTBE.
BEKTOPBI. Pemienne | CrnoxxeHre u BEIYUTaHWE BEKTOPOB. Y MHOKEHHE BEKTOpA HA YUCIIO.
3a1a4. Komnnanapusie BekTopbl. CKalsipHOE NPOU3BEJICHHE BEKTOPOB.

PaznoxxeHne BekTOpa IO TpEM HEKOMIUIAHAPHBIM BEKTOPAM.

[Tpocreiimme 3agaun B KoopauHataX. KoopauHaThl BeKTOpa, 2

paccTosiHIEe MEXIy TOYKaMH, KOOPAMHATHI CEPEJWHBI OTpE3Ka,

CKaJIIpHOE IMPOU3BEACHUE BEKTOPOB B KOOPJIMHATAX, YTOJ MEXIY

BEKTOPAaMH, YroJl MEXKIY MpsSIMOH M IUIOCKOCTBIO, YTOJI MEXIY

IJIOCKOCTSIMU

IIpakTyeckoe 3ansaTue Nell 2 2

BeinosiHeHHe KOHTPOJIbHOM padoThl «KoOpaAHHATHI H BEKTOPBI»

Pa3nes 4. OcHoBbI TpuronoMerpun. Tpuronomerpuyeckue GyHKINH 36 8 2 OK 01,

Tema 4.1 Coaep:xkaHue yueOHOTr0 MaTepHaJia 2 0 0 OK 02,
Tpuronomerpunuyeckue Panuannas mepa yrna. [IoBOopoT TOUkM BOKpYr Hauyana KOOpJAWHAT. 2 OK 03,
Gynkuuu Ormpenenenne cuHyca, KOCMHYCa, TaHI€HCA M KOTAHIEHCA. 3HAKHU OK 04,
NPOU3BOJIBLHOIO  yIJIa, | CHHyCa, KOCHHYCa, TaHIe€HCa M KOTaHIeHCAa 110 YEeTBEPTSM. OK 05,
uucna. Pagmannasi W | 3aBHCHMOCTh MEXAy CHHYCOM, KOCHHYCOM, TaHTEHCOM | OK 06,
rpagycHasi Mepa yria KOTaHI€HCOM OJIHOTO M TOTO K€ yIJjla OK 07,
Tema 4.2 Conepsxanme y4eGHOro MaTepuaia 2 0 0 IIK 2.2
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OcHoBHbIE Tpuronomerpuueckue ToXzAecTBa. CHHYC, KOCHHYC, TaHI'€HC U 2
TPUTOHOMeTpHYecKHe KOTAHI'€HC YIJIOB O ¥ - o.. POPMYIIbI IPUBEIECHUS
TOK/AeCTBA.
DopMyJibl NPUBEACHUS
Tema 4.3 Copnepxxanue yuyeOHOro MaTepuaJa 4 0
Cunyc, kocunyc, ranrenc | Cymma u pa3HocTb cuHycoB. CyMMa U pa3HOCTh KOCUHYCOB. CUHYC
CYMMBbI U Pa3HOCTH ABYX | U KOCHHYC JBOHHOro yria. @®opMynbl MOJOBUHHOIO YIJIa. 4
yIJI0B [IpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUUYECKUX (YHKUUH B
Cunyc u KOCHHYC | IPOU3BEACHUE M  MPOU3BENEHUS B  CymMMy. BbipaxeHue
ABOIHOIO yria. | TPUrOHOMETpUYECKUX (YHKUMH uepe3 TaHIeHC IOJOBUHHOIO
®opmyJibl IMOJTOBHHHOIO | aprymenTta. [IpeoOpa3oBaHusi HpOCTEMIINX TPUTOHOMETPUUYECKUX
yria BBIPKECHUI
Tema 4.4 ConeprxaHue y4eOHOro MaTepuasa 2 0
®ynkuuy, UX cpoiicrBa. | O0nacTh onpeaeaeHus 1 MHOXKECTBO 3HaYeHUH QpyHKIui. YETHOCTS, 2
Crnoco0bl 3a/laHus | HEYETHOCTD, NEPUOIUYHOCTh PYHKIMHA. CriocOOBI 3aJaHUs (PYHKIIHIMA
byHKumin
Tema 4.5 Conep:xanue yueOHOT0o MaTepHaJia 4 0
Tpuronomerpuveckue O6nactpb onpeeeHus u MHOECTBO 3HAYCHUM 4
(yHKIWH, UX CBOMCTBA M | TPUTOHOMETpUUECKUX  (QyHKIM.  YETHOCTb,  HEYETHOCTD,
rpagpuxku NepUOAUYHOCTh TPUIOHOMeTpHYecKHX (yHkumii. CBoiicTBa u
rpaduku GyHKIHUH Y =CcOs X, Y =sin X, y =tg X, y = ctg X.
Tema 4.6 Coaep:xaHue yueOHOT0 MaTepHaJia 4 0
IIpeodpasoBanue Cxarue 1 pacTshkeHHe TpagKoB TPUTOHOMETPUYECKUX (PYHKIUH. 2
rpagpuxos
TPHUTOHOMETPHYECKHX IIpakTnyeckoe 3ansaTue Nel2. 2
GbyHKuui [IpeoGpa3zoBanue rpaMKOB TPUTOHOMETPUYECKUX (DYHKIIHHI
Tema 4.7 Copepxxanue yueOHOIro MaTepuaJia 2 2
Onucanue IIpakTuyeckoe 3ansaTue Nel3. 2 2
NPOU3BOICTBEHHBIX Hcnoab30Banue CBOWCTB TPUTOHOMeTpPUUYeCKHMX (YyHKUuUIl B

NPOLECCOB € MOMOILIbLIO
rpa¢ukoB pyHKIUI

npodgecCHOHAIBHOM IeATEJBHOCTH CcHenuajaucra B cdepe
JIOTHCTHKH
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Tema 4.8 Copnepxxanue yueOHOro MaTepuaJa 2 0
OopartHble OO6parnbie TpuroHomeTpuueckue GpyHkiuu. Mx coiictsa u rpaduku 2
TPUTOHOMeTPUYeCcKHe
byHKkun
Tema 4.9 Copnepxxanue yuyeOHOro MaTepuaJa 6 2
Tpuronomerpuyeckue VYpaBHEeHHE COs X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg 4
YPaBHEHHS U X = a. PenleHue TPUrOHOMETPHYECKHX YPAaBHEHHIl OCHOBHBIX
HEepPaBeHCTBa THUIIOB: IPOCTEHIIINE TPUTOHOMETPUYECKHE YPABHEHUS, CBOISIIIHECS
K KBaJpaTHbIM, pEIIaeMble pa3jIOKEHUEM Ha MHOXKUTEIH,
OJIHOPOJHBIE.
IIpocreiine TPUrOHOMETPUYECKHUE HEPABEHCTBA
IIpakTuyeckoe 3anaTue Nel4 2 2
Penienne TPUrOHOMETPUYECKUX YPABHEHHIT M HEPABEHCTB
Tema 4.10 Copepxanue yueOHOIro MaTepuasa 2 0
Cucrembl CucTteMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YpaBHEHUI 2
TPUTOHOMETPHYECKUX
YpPaBHEeHUi
Tema 4.11 ConeprxaHue y4e0HOro MaTepuasa 6 2
OcHoBBI [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaXeHUH. Pemenune 4
TPUTOHOMETPHH. TPUTOHOMETPHYECKHUX YPABHEHH M HEPAaBEHCTB B TOM YHCJIE C
Tpuronomerpuyeckue HCIO0J1b30BAHNEM CBOMCTB (DYHKIMH.
byHknun. Pemenue | [IpakTuueckoe 3ansaTue Nels 2 2
3ajad4. BobinosiHeHHe KOHTPOIbHOH padorsl mo TeMe «OCHOBBI
TpUroHomerpuu. TpuroHomerpudeckue QyHKIUMN».
Pa3ngen 5. KommiekcHble ync/ia 10 2 OK 01,
Tema 5.1 Coaep:xaHue yueOHOTr0 MaTepHuaJia 4 0 OK 02,
KomniekcHble yncia [TonsTHe KOMITIIEKCHOTO yncia. ConpshKeHHbIE KOMIUIEKCHbIE YUCIa, 4 OK 03,
MOAYJAb M AapryMeHT KOMIUIEKCHOro uyucia. Popma 3ammcu OK 04,
KOMIUIEKCHOTO 4Hucia (TeoMeTpuYeckas, TPUTOHOMETpUYEecKas, OK 05,
anreOpanyeckas). ApuMeTHyecKue IeiicTBUSA ¢ KOMILIEKCHBIMHI OK 06,
YHCJIAMHU OK 07
Tema 5.2 Conepsxanme y4eGHOro MaTepHaia 6 2 1IK 1.4,
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IIpumenenune BbinosiHeHHe pacyeTroB € MNMOMOIIBI0O KOMILUIEKCHBIX YHCe. 4 IIK 2.2
KOMILJIEKCHBIX YHCeJI [TprMeps! UCIIOJIb30BAHNS KOMIUIEKCHBIX YHCE
IIpakTyeckoe 3ansaTHe Nel6 2 2
BoinoJsiHeHHe KOHTPOJILHON padoThl Mo Teme «KommiekcHbie
YHCJIA»
Pasnen 6. [IpousBoaHas pyHKIUM, ee NIPUMEHEHHE 42 10 4 OK 01,
Tema 6.1 Coaep:xanue yueOHOT0 MaTepHaJia 4 0 0 OK 02,
ITonsitue mnpousBoaHON. | OnpeeicHe YHCIOBOW TIOCICIOBATEIIBHOCTH W CIIOCOOBI  ee 4 OK 03,
@®opmyJbl M npaBuia | 3agaHus. CBONMCTBa YMCIIOBBIX MOCIe0BaTeIbHOCTEH. Onpeenenne OK 04,
audpepeHIMPOBAHUSA npezena MOCIIEI0BATEILHOCTH. Brruncnenue IpeJesoB OK 05,
nocienoBarenbHocTeid.  Ilpemen QyHKIMH Ha OECKOHEYHOCTH. OK 06,
[lpenen  ¢yuknuum B Touke. IlpupamieHue aprymenra. OK 07,
Mpupamenne ¢yakuuu. 3agaym, NPUBOASIUE K MNOHATHIO 1IK 1.4,
npou3BoaHoi. OnpeesieHne MPOU3BOJHON. AJNITOPUTM OTHICKAHHS 1K 2.2
MIPOU3BOJHOMN
Tema 6.2 Conep:xanue yueOHOTr0 MaTepHaJia 4 2 0
IIpoussoannsie  cymmbl, | opmynsl auddepenunposanus. [Ipasuna tuddepeHpoBaHus 2
pa3HoCTH npoussefeHus, | IIpakruuyeckoe 3anarue Nel7 2 2
YacCTHOIO0 Boruuciienne npousBoaHoi no popmyaam audpgepeHunpoBaHus
Tema 6.3 Conep:xanue yueOHOT0 MaTepHaJia 4 2 0
IIponsBoansbIe Onpenenenue CJIOKHOMU GyHKIMU. [IponsBonHas 2
TPUTOHOMETPHUYECKHX TPUTOHOMETPHUYECKHUX (DYHKIIUH.
¢ynxunii. Ipoussoanas | Mpakruueckoe 3ansiTue Nel8 2 2
CJIOKHOM (PyHKUMH BorunciieHue npou3BOAHOM CJI0KHON (PYHKIIMU
Tema 6.4 ConeprxkaHue y4e0HOro MaTepuasa 2 0 0
IHousitne [Tonstue HenpepbiBHON  QyHKIMU. CBoiicTBa HENpPephIBHOM 2
0 HeNpepbIBHOCTH byHKINN. CBs13b MEXITY HETPEPBIBHOCTHIO "
bynkomuu. T pepeHIMPyeMOCThI0 (QYHKIIMM B TOYKE. AJTOPUTM PpEIICHUS
MeTo/1 MHTEPBAJIOB HEPaBEHCTB METOJIOM MHTEPBAJIOB
Tema 6.5 ConeprxaHue y4eGHOro MmaTepuaJia 2 0 0
I'eomeTpuuecknii cmbica | 'eomeTpryeckuidi CMbICI NPOM3BOAHOM (PYHKIHMUM — YIIOBOH 2

NPOM3BOAHON (PDYHKIUH

K03 ppuLreHT
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KacaTelnbHOHU K rpaduKy QYHKIIMU B TOUKE. Y PABHCHHUE KacATEILHOM
K rpaduky GyHKIUH. AJTOPUTM COCTABJIICHUS  YpaBHCHHS
KacaTeJabHOH K rpaduky ¢pyHkuuu y=f(x)

Tema 6.6 Conep:kaHnue y4eOHOT0 MaTepHuaJia 4
Dusnyeckui cMbIca | Puznueckuil (MEXaHMUYECKUH) CMBICI MPOU3BOJAHON — MTHOBEHHAs! 2
MPOM3BOAHOM B | CKOPOCTh B MOMEHT BpeMmeHHU t: v =S’ (t)
npogeccHoHATBLHBIX IpakTHyeckoe 3ansaTue Nel9 2
3ajavax Pemienne 3amay Ha ¢Qu3MYECKHMH CMBICI IPOU3BOAHOM B
NpogecCHOHAIBHONM eATEJBbHOCTH CHIeNHAJUCTa B cdepe
JIOTUCTHKH
Tema 6.7 Coaep:xanue yueOHOIro MaTepHaJia 4
MoHoTOHHOCTH Bospacranue u yosiBanue pyHKIMH, COOTBETCTBUE BO3PACTAHUS H 4
bynkuun. Touku | yOpiBanust QpyHKIMU 3HAKY Tpou3BoJHOU. [loHATHE TPOM3BOIHON
IKCTpeMyMa BBICILIETO TOPS/IKA, COOTBETCTBUE 3HAKa BTOPOW MPOU3BOIHOMN
BBIIYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3ke. 3ajauyd Ha
MakCUMyM H MUHUMYM. [loHsATHE acuMNTOTBI, CHOCOOBI MX
OIpezeieHus. AJITOPUTM HCCJIeJ0BaHNs (PyHKIMH M IOCTPOCHUS
ee rpaduka ¢ NOMOWIBLI0 NPOM3BOAHONH. J[poOHO-TMHEIHHAs
byHKIHSA
Tema 6.8 Coaep:xanue yueOHOT0o MaTepHaJia 4
Hccaenopanue ¢pynkuuii | UccienoBanne (yHKIUM HAa MOHOTOHHOCTH U TIOCTPOCHHUE 4
U nocrpoenue rpa¢ukoB | rpaduKoB.
Tema 6.9 Hanooabmee n | Coaep:kanue yueOHOro MaTepuajia 4
HauUMeHbIee 3HaveHMs | HaxoxneHne HanOoOJNbIIEro M HAMMEHBINETO 3HAYCHUN (QYHKITUH, 4
bynxuun NOCTpPOeHHEe TIpaUKOB MHOIOYWIEHOB C HCIHOJb30BAaHHEM
anmapaTra MaTeMaTH4ecKoro aHaJIu3a
Tema 6.10 Copepxxanue yueOHOIro MaTepuaJia 6
Haxo:xnenue Haumenbiiee u HauboJiblee 3HaYeHUE (DYHKIIMU HA OTPe3Ke 4
ONTUMAJILHOIO IIpakTyeckoe 3anaTue Ne2( 2
pe3yjbTara ¢ NOMOWbIO | BoiunciieHne HaN0O0JIbIIEr0 M HAUMEHbIIero 3Ha4YeHuil (PYHKINH
NPOU3BOTHOU B | B MpPo(ecCHOHAIBHON [esITeJIbHOCTH clenuaaucra B cdepe

NMPAKTUYICCKHUX 3aqavdax

JIOTUCTUKH
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Tema 6.11 Copnepxxanue yueOHOro MaTepuaJa 4 2 0
IIpousBoanasi ¢pynkumm, | opmynsl u mnpaBwia auddepeHnupoBanus. MccnenoBanue 2
ee npuMeHeHHe. | QyHKIMNA ¢ MOMONIbIO Npon3BoaHONW. Hambonbiiee n HauMeHbIee
Pemienne 3agau. 3Ha4YeHUusl GYHKLUUU

IIpakTHyeckoe 3ansaTHe Ne21 2 2

BoinosiHeHHe KOHTPOJIbHOI padoThl Mo TeMe « Ilpom3BoaHasi

(yHKIMHU, ee IPUMEHEHHEe)

Paznesn 7. MHOrOrpaHHMKY H TeJIa BpalleHU s 44 6 4 OK 01,

Tema 7.1 Coaep:xanue yueOHOTro MaTepHaJia 2 0 0 OK 02,
Bepummnnsl, pedpa, rpanu | [loustue MHOrorpanauka. Ero sjeMeHThl: BepInuHbl, pedpa, rpaHH. 2 OK 03,
MHOTOTPAaHHHKA Juaronans. CeyeHnue. Bolnykiible 1 HEBBITYKJIblE MHOTOTPAaHHUKHU OK 04,
Tema 7.2 Cojep:xanue yueOHOro MaTepuaia 2 0 0 OK 05,
IIpu3ma, ee | [Tonsrue npusmel. Ee ocHoBanus u OokoBble rpaHu. BeicoTta 2 OK 06,
cocTaBJsIIOIINE, npusMmbl. IIpsiMas ¥ HaknoHHas mpusMa. IIpaBunbHas mpusma. Ee OK 07,
cedenne. IIpsimasi W | ceucHue 1K 2.2
NpaBUJIbHASI IPU3MBbI
Tema 7.3 Copepxanue yu4eOHOro MaTepuasa 2 0 0
Mapamnenenunen, kyo. | [Tapamtenenumnen, cBOCTBa MPSMOYTOJIBHOTO TIapauIeIIeIHIIeaa, 2
Ceuenne Ky0a, | ky0. CeueHue KyOa, napasuienenumnesaa
napaJuiejienuinena
Tema 7.4 Copepxanue yueOHOIro MaTepuasa 2 0 0
IMupamunaa, ee | [lupamuna u ee snementsl. CeueHue nupamunbl. [IpaBuibHas 2
coCTaBJIAIOLIHKE, nupampia. YceueHHas mupaMmuaa
ceuenue. IIpaBuiabHas
nupamMmuaa. Yce4eHHast
NUpaMHIA
Tema 7.5 Copepxxanue y4eOHOIro MaTepuaJa 2 0 0
bokoBass u  mouHas | [Inomaas O0KOBOM M MOTHON MOBEPXHOCTU MPU3MBI, TUPAMUIbI 2
MOBEPXHOCTh  NMPHU3MBI,
NHPaMH/bI
Tema 7.6 Copnepxxanue y4yeOHOro MmaTrepuaJia 4 0 0
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CumMmerpusi B KyOe, | CHMMeTpHSI OTHOCHTEIbHO TOYKHM, NPAMOH, IJIOCKOCTH. 4

napaJjJjeJjenurnesie, Cummerpus B kyOe, napajelenunene, npusme, mupamMmuie

npu3Me, NHpamMujie

Tema 7.7 Conep:kaHnue y4eOHOT0 MaTepHuaJia 4

IIpumepesr cummerpuii B | CUMMETpHS B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY 2

npodeccun IIpakTHyeckoe 3auaTHe Ne22 2
Pemrenne reomerpuyeckux 3aJa4 Ha HAXO0XK/IeHUe CHMMETPUH B
NMPoQeCCHOHAIBHON JeSITEJILHOCTH CIENUATHUCTA B cdepe
JIOTHCTHKHU

Tema 7.8 Coaep:xanue yue0HOro MaTepHaJia 2

IIpaBuiabHbIE [TonsTe mnpaBUIbHOrO MHOrorpaHHuka. CBoicTBa INpaBUIBHBIX 2

MHOTOTPAHHHMKH, HX | MHOTOTPaHHUKOB

CBONCTBA

Tema 7.9 Coaep:xanue yueOHOTo MaTepHaJia 2

Huauuap, ero | [lunmunap u ero snementhl. CedeHue HLWIMHJpaA (MapasuielbHOE 2

cocTaBJIsOLINe. OCHOBaHUIO U ocH). Pa3zBepTka nuimHapa

CeueHue HUWIHHAPA

Tema 7.10 Coaep:xanue yueOHOro MaTepHuaJia 4

Konyc, ero | Kouyc u ero »nementsl. CedeHHe KOHyca (mapajieiabHOe 4

cocTaBJIsIoLINe. OCHOBAHMI0O W TIPOXOAsilllee Yepe3 BepLIMHY), KOHHYECKHE

CeueHnne KoHyca ceyeHnms. PazBepTka KoHyca

Tema 7.11 Coaep:xkaHue yueOHOTr0 MaTepHaJia 2

YceyeHHBIN KOHYC. | YceueHHbIH KoHyc. Ero oOpasytomas u Bbicota. CeueHue 2

Ceuenne YCE4EeHHOI'0 | YCEYeHHOTO KOHyca

KOHYCa

Tema 7.12 Coaep:xaHue yueOHOTr0 MaTepHuaJia 2

IMap wu cdepa, wux |Ilap u chepa. B3aumuoe pacnonoxeHue chepbl U IMIOCKOCTH. 2

ceyeHMust Ceuenue mapa, cepbl

Tema 7.13 Copepxxanue yuyeOHOro MaTepuaJa 2

ITonsTne 00 oO0beme | [lonstue o0 oObeme Tena. OObeM Kyba W TNPSMOYTOJIBHOTO 2

TeJsa. OtHomenne | mapawenenunena. O0beM npu3Mbl u  OwiuHApa. OTHOIIEHHE

00LEeMOB IOXO0OHBIX TeJl
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00BbeMOB MOJJOOHBIX Tel. | eOMeTpUYEeCKU CMBICT OTIpENIeIUTENs 3-
IO MopsiaKa

Tema 7.14 Copnepxxanue yueOHOIro MaTepuaJa 2 0
O0bembl u  miaomaau | O6bempl nHpamuasl W KoHyca. OOvem mapa. [lmomanm 2
NOBEPXHOCTEH TeJl IIOBEPXHOCTEH TeI
Tema 7.15 Coaep:xanue yueOHOro MaTepHaJia 2 0
KomouHanun KoMOuHamm reoMeTpuuecKux Tei 2
MHOTOTPAHHUKOB M TeJj
BpallleHust
Tema 7.16 Coaep:xanue yue0HOro MaTepHaJia 4 2
I'eomeTpuueckue Vcnonp30BaHrne KOMOMHAIIMNA MHOTOTPAHHUKOB U TeJl BpallleHus 2
KOMOMHALMH Ha | [Ipakruueckoe 3ausTue Ne23 2 2
NMpPaKTUKe HUcnonb3oBanue KOMOMHAIMIA  MHOTOIPAHHUKOB W TeJ
BpallileHus B NPo(decCHOHATBLHOM 1eATeTbHOCTH CHEelUATNCTa B
cepe JJOTHCTHKH
Tema 7.17 Conep:xanue yueOHOT0 MaTepHaJia 4 2
Muororpannuku 4 Tejga | O0beMbl M IJIOUIAAM TOBEPXHOCTHM MHOTOTPAaHHUKOB U Tell 2
BpallleHus. Pemenue | Bpamnienus
3a1a4. IpakTuyeckoe 3ausTue Ne24 2 2
Bbino/iHeHHEe KOHTPOJILHOH padoThl Mo TeMe «MHOrorpaHHUKH
U TeJIa BpAlleHUus»
Pasnen 8. IlepBooOpasnasi pyHKIMHU, ee IPUMEHEHUE 20 4 OK 01,
Tema 8.1 Coaep:xkaHue yueOHOTr0 MaTepHaJia 4 0 OK 02,
IlepBooOpa3Has 3amaua O BOCCTAaHOBJECHHWM 3aKOHA JIBIDKEHUS MO W3BECTHOM 4 OK 03,
bynxun. IIpaBuana | ckopoctu. Ilonarue unTerpupoBanusi. O3HaKOMJICHHE C TOHSATHEM OK 04,
HAXOKIEHHUSsI MHTETpasa 1 nepoobpasHoi s Gynkunu y=f(x). Pemenue 3aaayq OK 05,
1epBO0GPA3HBIX Ha CBS3b NepBO0OOPa3HOl M ee NPOM3BOIHON, BLIYMC/IEHHE OK 06,
nepBooGpasHoii Auist AanHoi QyHxkumu. Tabmuna dopmys s OK 07,
HaXOXKJICHUs. TePBOOOpasHbIX. V3ydeHuwe TpaBWia BBIYUCIECHUS IIK 1.4
nepBooOpazHoOit
Tema 8.2 Coaep:xkaHue yueOHOro MaTepHaJia 4 0
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Inomann 3ajaun, NMPUBOJANIME K MOHSTUIO ONPEJCICHHOrO0 WHTErpaga — o 4
KPHUBOJIMHENHOM BBIYMCIICHUH TUIOIIAAN KPUBOJIMHEHHOMN Tpamnenuu, 0 NepeMeIieHuI
Tpaneuunu. ®opmyJaa | Touku. [lonsaTue onpeneaénnoro uurerpanaa. I'eomerpuyeckuii u
Hbrorona — JleitOnuna ¢pu3nyeckuii cMBICT OmIpedeIeHHOro uHTerpajga. P®opmy.aa

Herorona— Jleiil0HNIA
Tema 8.3 Coaep:xanue yueOHOro MaTepHaJia 2 0
HeonpeneseHHblii u [IoHsATHE HEOIIPEAEIEHHOIO NHTErpalla 2
onpeaeJeHHbIH
HHTErpajibl
Tema 8.4 Coaep:xanue yueOHOro MaTepHaJia 2 0
IlonsiTue 00 ['eomeTprueckmii CMBICI ONPEAEIEHHOTO UHTETpaia 2
onpeneJeHHOM
HHTerpaje Kak
TUIOIAIH
KPHUBOJIMHEIHOH
Tpanenun
Tema 8.5 Coaep:xanue yueOHOro MaTepHuaJia 4 2
OmnpenenenHblit ['eomeTpruyeckuil CMBICH ONPENEICHHOr0 HHTerpana. ®opmyia 2
HHTErpaJj B ;KM3HHU Herotona - JleitOnuna.

IIpakTuyeckoe 3anaTue Ne25 2 2

Pemienne 3a1ay Ha NpUMeHeHHe MHTerpaja sl BbIYUCJIEHUS

dusnyeckux BeJHYMH W IUIOMAAedl B NpodeccHoOHATILHOMN

JAeATeJbHOCTH CIIeNHAINCTA B cepe JOTHCTHKH
Tema 8.6 Copepxanue yueOHOIro MaTepuaJia 4 2
IlepBooGpa3znasn [TepBoobOpa3nasa ¢yukiuu. [IpaBuia HaxoXIeHUS MEPBOOOPA3HBIX. 2
byHkuum, ee | Ee npumenenue
npumenenne. Pemenne | [pakTudeckoe 3ansaTHe Ne26 2 2
3ajad4. BoinosiHeHHe KOHTPOJILHOH padoTsl o TeMe « IlepBooOpasHas

(yHKIUH, ee TPUMEHEHHE»

Pa3znea 9. Crenenn n kopuu. CrenenHasi QyHKIusI 18 8 OK 01,

Tema 9.1 \ Conep:kanue y4eOHOT0 MaTepHuaJia 4 0 OK 02,
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CrenenHasi pynkuus, ee | I[lonsitue KOpHA n-0il CTENEHM U3 JEHCTBUTEIIBHOIO 4YHCIA. 4 OK 03,
CBOMCTBA ®yuxuun y = VX ux cBoiicra u rpaduxn. CBoiicTBa KOpHS n-oif OK 04,
CTENEHH OK 05,
Tema 9.2 Coaep:xkaHue y4eOHOT0 MaTepHaJia 2 2 OK 07
IIpeoOpazoBanue IpaxkTuyeckoe 3ansiTue Ne27 2 2
BbIpaKeHHH ¢ KopHaAMH | [IpeoOpa3oBaHue HPPANMOHAIBHBIX BbIPAKeHHI
N-0i cTeneHn
Tema 9.3 Coaep:xanue yue0HOro MaTepHaJia 2 0
CpoiictBa creneHu c | [lonsTue cremeHH C JIOOBIM  PalMOHATIBHBIM  IOKA3aTEJIECM. 2
PAlMOHAJIBLHBIM 1 | CreneHHble PyHKIMH, UX CBOWCTBA U IrpaKu
AeHCTBUTENbHBIM
N0Ka3aTeJIsAMHU
Tema 9.4 Coaep:xanue yueOHOro MaTepHaJia 6 4
Pemenne PaBHOCHMIBHOCTh MppallMOHANIBHBIX YpaBHEHUH U HEPABEHCTB. 2
HPPALHOHATBHBIX MeTozpl X pelIeHusl.
YPaBHEeHHI 1 | [IpakTnuyeckoe 3ansitue Ne28 2 2
HEpPaBEeHCTB Pemienne mppanuoHaJbHbIX YPaBHEHMIT
IIpakTH4eckoe 3anaTHe No29 2 2
Pemienne mppanuoHaJbHbIX HEPABEHCTB
Tema 9.5 Copepxanue yu4eOHOro MaTepuasa 4 2
Crenmenn u  kopuu. | Onpeznenenue creneHHol GyHKuuu. Mcnoap3oBaHue ee CBONHCTB MPH 2
Crenennas pynkumus pELICHUN YPAaBHEHHI Y HEPABEHCTB
IIpakTyeckoe 3ansaTue Ne30 2 2
BeinosiHeHHe KOHTPOJILHOM padoThI 10 TeMe « CTeneHn U KOPHH.
CreneHnasi QyHKIMsD)
Pa3nen 10. Iloka3zaTtenbHas GyHKIUs 18 10 OK 01,
Tema 10.1 Copepxxanue y4eOHOIro MaTepuaJa 4 2 OK 02,
IMoka3zaTenbHast CreneHb ¢ TPOW3BOJNBHBIM  JIEHCTBHTENBHBIM  ITOKA3aTElIeM. 2 OK 03,
(pynkunmus, ee cBoiicTea Omnpenenenue mnoka3aTeabHOM (YHKLMHU, €€ CBOMCTBA U Tpaduk. OK 04,
3HAKOMCTBO C IPUMEHEHHEM IIOKa3aTeabHOM (yHKIuH. Pemnenme OK 05,
NOKA3aTEJNLHBIX YPaBHEHUil (QYHKIHOHAIBLHO-TPAPUIECKHM OK 07

METOAOM
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IIpakTHyeckoe 3ansaTHe Ne31 2 2
Pemenne nokazarejbHbIX YPAaBHEHUI
Tema 10.2 Copnepxxanue yueOHOIro MaTepuaJa 6 4
Pemienne Pemienne moxa3aTenbHBIX YpaBHEHHH METOJOM YpaBHUBAHMS 2
NO0Ka3aTeJbHbIX mokasaresjieii, =~ METOJOM  BBEIEHUS  HOBOH  IE€PEMEHHOH,
yYpaBHeHMit U | QyHKIMOHAIBHO-TpaUUeCKUM MeToZIoM. Perienne nokazaTeibHbIX
HEPaBEeHCTB HEPaBEHCTB
IIpakTuyeckoe 3anaTue Ne 32 2 2
Penienne noka3zarejibHbIX YPAaBHEHMII pa3HbIMHU CIOCO0AMHU
IIpakTuyeckoe 3anaTue Ne 33 2 2
Penrenne noka3zarejibHbIX HEPABEHCTB
Tema 10.3 Coaep:xanue yueOHOIro MaTepHaJia 4 2
Cucremsl Pemienue cucteM nokasaTeabHbIX ypaBHEHUN 2
MO0Ka3aTeJbHbIX IIpakTnueckoe 3ansiTue Ne 34 2 2
YPaBHEHHH Pemienue cucreM noKa3areJibHbIX YpaBHeHHH
Tema 10.4 Conep:xanue yueOHOT0o MaTepHuaJia 4 2
Pemenne 3aaa4. | PemieHne nokas3aTelbHbIX YpaBHEHUH METOJOM ypaBHHUBAHUS 2
IToka3aTenbHast MIOKa3aTeJlel U METOJOM BBEJCHHUS HOBOM IIEpeMEeHHOW. Pemienue
(yHkuus NOKa3aTeIbHbIX HEPABEHCTB
IIpakTHyeckoe 3ansaTHe Ne 35 2 2
BoinosiHeHue KOHTPOJBLHOH padoTel no Teme «IlokasareabHas
GyHkums
Pa3nea 11. Jlorapudgmsl. Jorapudpmuyeckas pyHkuus 30 14 OK 01,
Tema 11.1 Copepxxanue yuyeOHOro MaTepuaJa 2 0 OK 02,
Jlorapugm yucaa. | Jlorapudwm yucna. JlecaTnyHbli U HATYpaJIbHBINA J0rapu(MBI, 2 OK 03,
JecaTHYHbII ¥ | 4KCIIo € OK 04,
HATYpPaJIbHbII OK 05,
Jorapugmsl, Yucio e OK 07
Tema 11.2 Conepsxanne y1eGHOro MaTepuaJia 6 4 1K 1.4,
Caoiictsa sorapumoB. Oneparius jgorapupMUpOBaHHus. 2 1K 2.2
IIpakTuyeckoe 3ansitue Ne 36 2 2
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CaoiicTBa Jorapu¢gmos.
Onepanus

PemieHue npumepoB mno omnpeaejieHu0 JgorapupmMoB u Mo
OCHOBHOMY JIOTapupMHUYecKOMY TOXK/IECTBY

JorapupmupoBanus IIpakTHyeckoe 3ansaTue Ne 37 2
Pemenne npuMepoB no cBoiicTBam Jiorapugmon
Tema 11.3 Copepxxanue yuyeOHOro MaTepuaJa 4
Jlorapupmuueckast Jlorapudmuueckas GyHKIUS U ee CBONCTBA 2
¢GyHkuus, ee CBONCTBA IIpakTHyeckoe 3ansTue Ne 38 2
IocTpoenue rpadgukos Jorapupmuyeckoil pyHkuumn
Tema 11.4 Coaep:xanue yueOHOro MaTepHaJia 6
Pemenue [TonsiTHEe nOTapUPMHUUECKOr0 ypaBHEHUS. TpHU OCHOBHBIX METOJa 2
Jorapugpmuieckux peuieHuss  Jorapu(MUYECKUX  ypaBHEHUH:  (YHKLIHOHAIBHO-
yYPaBHEHUi U | rpadUUecKui, METOJ  BBEICHUA  HOBOW  IIEPEMEHHOM.
HEPaBeHCTB Jlorapugmuueckue HepaBeHCTBA
IIpakTHyeckoe 3anaTHE Ne39 2
Pemenue JiorapupMuyecKux ypaBHeHU
IIpakTuyeckoe 3ansaTue Ne4( 2
Pemenue JiorapupmMuyecKuX HePaBeHCTB
Tema 11.5 Coaep:xanue yueOHOT0 MaTepHaJia 2
Cucrembl ANTOpUTM  pElIEHUs CUCTEMBI YpaBHEHMI. PaBHOCHIBHOCTB 2
Jorapupmmuueckux Jorapu(pMHUUECKUX YpaBHEHUM U HEPABEHCTB
ypPaBHEHUI
Tema 11.6 Coaep:xkaHue yueOHOIro MaTepHuaJia 4
Jlorapudmbl B npupoge | [Ipumenenue norapugpma. Jlorapudmuueckas cnupaib B MPUPOJE. 2
U TEXHHUKE Ee MmaremaTnueckue CBOMCTBA
IIpakTuyeckoe 3ansaTue Ne4l 2
Pemienne 3amau Jjorapu@mupoBaHusi B NPOdecCHOHAIbHONI
JAeATEeJbHOCTH CIIeHAINCTa B cdepe JOTHCTUKH
Tema 11.7 Copepxxanue yuyeOHOro MaTepuaJa 6
Pemenue 3apad4. | Jlorapupmuueckas GyHKIHS. Pemenue MPOCTEHIINX 4
Jlorapu¢gmnbi. JIorapu(pMuuYecKuX ypaBHeHHU
Jlorapupmuyeckas IIpakTHyeckoe 3ansaTue Ned2 2

dyHKuun
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BbinosiHeHHe KOHTPOJbHOH padoThl Mo Teme « Jlorapudgmsl.
Jlorapudpmmuyeckas GyHKums»

Pa3nes 12. MHo:kecTBa. DJIeMeHThI Teopuu rpagos 14 6 4 OK 01,
Tema 12.1 Conep:kanue y4eOHOT0 MaTepuaJia 2 0 0 OK 02
MHo:KecTBa [Tonsarue muoxectsa. [logmuoxkecTBo. Onepanuu ¢ MHOXKECTBAaMU 2 OK 03,
Tema 12.2 Coaep:kanue yueOHOI0 MaTepuaJa 4 2 2 OK 04,
Onepauun Onepanuy ¢ MHOKECTBAMH. 2 OK 05,
¢ MHOKECTBAMH IpakTuueckoe 3ansTue Ne 43 2 2 2 OK 06,
BoeinosiHeHne onepanuii ¢ MHOKeCTBAMH B NPO(eCCHOHAIBHOM OK 07,
esITeJIbHOCTH CIENHAINCTA B cepe JIOTHCTHKH 1K 1.4
Tema 12.3 Coaep:xanue yueOHOro MaTepHaJia 4 2 2
I'padsi [Tonsrue rpada. Csa3Hbli rpad, 1epeBo, MUKI rpad Ha MIOCKOCTH 2
IIpakTuyeckoe 3ansitue Ne 44 2 2 2
Pemenue 3agau ¢ rpagamu
B Npo(ecCHOHAJIBHOM eATEeJbHOCTH cllenuaaucra B cdepe
JIOTHCTHKH
Tema 12.4 Copepxanue yu4eOHOro MaTepuasa 4 2 0
Pemenue 3aga4. | Onepanun ¢ MHOkecTBamMu. OTHCaHHE peaJbHBIX CUTyalUud C 2
Mmuo:xecrBa, I'padnl m X | nomonibio MHOKECTB. [IpuMeHeHne rpadoB K pernieHuo 3a1a4y
NpUMeHeHHe IIpakTuyeckoe 3ansTue NedS 2 2
BbInojiHeHHEe KOHTPOJIBHOW padoThl Mo TeMe « MHOXKecTBa.
I'padbi»
Pa3nes 13. D1eMeHTHl KOMOMHATOPUKH, CTATHCTHUKH M TeOPHHU BePOATHOCTE 22 8 2 OK 01,
Tema 13.1 Copepxxanue yuyeOHOro MaTepuaJa 2 0 0 OK 02,
OcHOBHbBIE noHsATHs | [lepecTaHOBKH, pa3sMEILEHHs], COUETAHMS. 2 OK 03,
KOMOMHATOPUKH OK 04,
Tema 13.2 Cozep:kanme y4e0HOr0 MaTepuajia 2 0 0 OK 05,
Co6biTHe, BepoATHOCTL | COBMECTHBIE U HECOBMECTHBIE COOBITUS. TeopeMbl O BEPOSATHOCTH 2 OK 07,
coObiTusi. Cil0jKeHHe M | CyMMBbI COOBITHH. VYCJIOBHas BEPOSTHOCTh.  3aBUCUMBIE M IK 2.2
YMHOKeHUe HE3aBHCUMBIC COOBITH. TeopeMbl O BEPOSTHOCTH MPOU3BEACHUS
BEpPOSITHOCTEH COOBITHH.
Tema 13.3 Copnepxxanue yueOHOIro MaTepuasia 4 2 0
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BeposiTHOCTB B | OTHOCUTENbHAs YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYHBOCTH. 2
npogeccuoHaAIbHbBIX CraTtuctuyeckoe omnpeneseHue BeposiTHOCTU. OIeHKa BEpOSATHOCTH
3ajavax COOBITHSI.
IIpakTuyeckoe 3ansiTue Ne46 2 2
Pentenne 3a1a4 HA OLIEHKY BEPOSITHOCTH COOBITHSI.
Tema 13.4 Coaep:xanue yue0HOro MaTepHaJia 4 0 0
Juckpernas ciay4aiHasi | Buabl ciydaliHbix BenuuuH. OnpeneneHue TUCKPETHOM cilydaiiHOM 4
BEJMYHMHA, 3aKOH €€ | BeJIMYMHbl. 3aKOH pacnpeaejeHuss IHUCKPETHOH CJy4aiiHOM
pacnpeneieHust BeJINYMHBI. Ee 4nCcI0BbIe XapaKTepUCTHKH
Tema 13.5 Coaep:xanue yue0HOro MaTepHaJia 4 2 0
3agaun Bapuanumonnsnii  psa. Ilonmuron  4WacTor M rHcTOrpaMma. 2
MaTeMAaTH4YeCKOH CraTHCTHYECKHE XapaKTEPUCTUKHU PsiJia HAOI0JaeMbIX JaHHBIX
CTaTUCTUKH IIpakTuyeckoe 3ansiTue Ned7 2 2
Pemrenne 3a1a4 Ha cocTaBJeHUE MOJUTOHA YACTOT
Tema 13.6 Copepxanue yueOHOIro MaTepuaJia 2 2 2
CocraBiaenue Tadauny M | [Ipaxktuyeckoe 3anstue Ne 48 2 2 2
AMArpamMM Ha NpakTuke | Pemienue 3aja4 HanepBUYHYIO 00padoTKy CTATHCTHYECKHX
JAAHHBIX " rpadguyeckoe 1704 npeacTaBJieHHe B
NMpPoQeCCHOHAIBHON JeSITEJILHOCTH CIENUAJTUCTA B cdepe
JIOTHCTHKHU
Tema 13.7 Copepxanue yu4eOHOro MaTepuasa 4 2 0
Pemenue 3aja4. | DneMeHTsl KoMOMHAaTOpukH. CoObITHE, BEPOSITHOCTH COOBITHS. 2
DJIeMEHThI CrnoxeHue 1 YMHO)KEHUE BEepOSITHOCTEH
KOMOHMHATOPHKH, IIpakTuyeckoe 3ansTue Ne 49 2 2
CTATUCTUKH M TEOPHMH | BpInoJIHEHHEe KOHTPOJIbHON padoThl MO0 TeMe «IJIEeMEHThI
BEPOSATHOCTEN KOMOMHATOPUKH, CTATHCTHKHU U TEOPUH BEPOATHOCTEI»
Pasnen 14. YpaBHeHNsl H HePaBEeHCTBA 24 10 2 OK 01,
Tema 14.1 Copepxxanue yuyeOHOro MaTepuaJa 4 2 0 OK 02,
PaBHOCHJIBHOCTH PaBHOCHIIBHOCTh ~ ypaBHEHHMH ©  HepaBeHCTB.  OmpeseseHus. 2 OK 03,
YPaBHeHHit | OCHOBHBIE TEOPEMBbI PAaBHOCWIBHBIX IEPEXOAAX B YPAaBHEHUSAX U OK 04,
HepaBeHCTB. Oo0mmue | HepaBeHcTBaxX. O0IIME METOIbI pellieHUs] ypaBHEHHUIi: mepexo/ oT OK 05,

METOAbI PCIICHUSA

paBeHcTBa GYHKIHI K PABEHCTBY APTYMEHTOB /UISi MOHOTOHHBIX
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(pyHKUMH, METOJ pa3J0KEHUS HA MHOMKHUTEIIHM, METOJ BBEICHHUS
HOBOU NEPEeMEHHOM, (DYHKIIMOHALHO-TpauuecKuii MEeTo T

IIpakTHyeckoe 3ansaTHe Ne 50 2
Pemenne 3a1anuii HA PABHOCHJIbHOCTH YPABHEHU I
Tema 14.2 Copepxxanue yuyeOHOro MaTepuaJa 4
I'papuyecknii Meroa | O0mue MeToJbl pelICHHs HEpaBeHCTB: IEpPexXo] OT CpaBHEHHUs 2
penienus YPaBHEHMIl, | 3HAUeHUI (QYHKUMH K CpPaBHEHUIO 3HAYCHUH apryMEHTOB IS
HEPaBeHCTB MOHOTOHHBIX ()YHKIMHA, METOJl HMHTEPBAJIOB, (YHKIHNOHAIBHO-
rpadpuueckuil Meron. I'paduueckuii MeTox pemieHus: ypaBHEHUH U
HEPABEHCTB
IIpakTuyeckoe 3ansaTue Ne 51 2
Pemenne ypaBHeHuii rpapmueckum crnocooom
Tema 14.3 Coaep:xanue yue0HOro MaTepHaJia 4
YpaBHeHus u | Onpenenenue Moayias. PackpbiTue MOIyns IO  OIpPENEICHHMIO. 2
HepaBeHCTBa ¢ MoayJjieM | [Ipocreiiiine ypaBHeHMsI M HepaBeHCTBa ¢ MoayieMm. lIpuMenenue
PaBHOCWJIbHBIX TEPEXOJI0B B OINpPEAEICHHBIX TUIAX ypaBHEHUH U
HEPABEHCTB C MOJYJIEM
IIpakTuyeckoe 3ansaTue Ne 52 2
Pemienue ypaBHeHHil H HEPABEHCTB ¢ MOAYJIeM
Tema 14.4 Conep:xanue yueOHOT0 MaTepHaJia 4
YpaBHeHus u 3HaKOMCTBO ¢ napaMmerpoM. lIpocreiimme ypaBHEHUS U HEPABEHCTBA 2
HepaBeHCTBA € C MapaMeTpoM
napaMerpamu IIpakTnyeckoe 3ansaTue Ne 53 2
PemieHue ypaBHeHHil M HEPABEHCTB ¢ NapaMeTpoOM
Tema 14.5 Coaep:xkaHue yueOHOIro MaTepHuaJia 4
CocraBienue u pemienue | [[pumeHeHne ypaBHEHHM B peIIEHMM TEKCTOBBIX 3ajJad B 2
npogeccnoHaIbHbBIX npoeccuoHaNbHOM AeSITENbHOCTH CIEIMATUCTA [0 KOMIIBIOTEPHBIM
3a1a4 = ¢ NOMOUIBIO | CHCTEMaM.
yYPaBHEHUI IIpakTHyeckoe 3ansitue Ne 54 2
Pemenne TekCTOBBIX 32124 B MPO()eCCHOHATBHOM AeATeJIbHOCTH
CHENMAJINCTA 110 KOMIIBIOTEPHBIM B c(epe JIOTUCTHKHU
Tema 14.6 Copnepxxanue y4eOHOro MaTepuaJia 4

OK 06,
OK 07
IIK 1.4,
IIK 2.2
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Pemenne 3aga4. | OOIIMe METOIbI PEIICHUS] YPaBHCHUIA. Y pPaBHEHUS U HEPABEHCTBA C 4
YpaBHenust | | MOJIYJIEM H C ITapaMeTpaMu
HEePaBeHCTBA
3adeTHOeE 3aHsITHE 1O IIpakTuyeckoe 3ansiTue Ne 55 2 2
pazaesaam 1-14 BoinosiHeHue 3a4€THBIX 3a1aHNI 0 pa3aenam 1-14
334 110 34
OK3aMeH 6
Bcero 340
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3. YCJIIOBUsI PEAIN3AIINU ITPOT'PAMMBI YUEBHOM JUCHHUIIINHBI
«MATEMATUKA)»

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

Peanuzanus nporpaMMel JUCUUIUIMHEL TPEOYET HAMMYMS y4eOHOTro 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/1aHUS,;

- MaTepualIbl FK3aMeHa.

TexHudeckue cpencTBa 00y4eHusI:

- IEPCOHAJILHBII KOMITBIOTEP C JIMIICH3MOHHBIM IIPOTPAMMHBIM 00eCTIeYeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UuopmanoHHOe o0ecniedeHre peajn3aluu NporpaMmbl

OcHoBHasi iuTepaTypa

1. bammakoB M.U. Maremaruka: yuebnoe u3nanue/bammakoB M.W.- 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. Maremaruka: 3anaunuk: yueOnoe nznanue/. bammakos M.U.- Mocksa:
Axkanemus, 2024.-432¢.(O0meo0pazoBarenbHas moarotoska B yupexaenusx CI10). —
ISBN 978-5-0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/705798/

JonoJHUTeIbHbIE HCTOYHUKH

1. Maremaruka: anreOpa ¥ Hayaja MaTeMaTUYECKOro aHanu3a reomerpus. ['eomerpus. 10-
11 knacc. ba3oBblif u yriy0néunblii ypoBHu : YueOnuk / JI.C. AtanacsH, B.®. byry3os,
C.b. Kagomrie [u ap.] — Mocksa : IIpocsemenue, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — URL.: https://book.ru/book/951348

2. MaremaTuka: anre0pa 1 Hayaja MaTeMaTHYeCKOTro aHalIn3a reoMeTpus. AnreOpa u Hadana
mareMaTnueckoro aHanuza 10-11 kmace. ba3oBbiit 1 yrinyOnéHHbINH ypoBHU : Y4eOHUK /
I.A. Ammmmos, FO.M. Konsirua, M.B. Tkauésa [u ap.] — Mocksa : [Ipocsemenune, 2023.
— 464 ¢. — ISBN 978-5-09-107210-5. — URL.: https://book.ru/book/951213

3. Bepaep, A.JI.. Maremaruka: AnreOpa 1 Hadajga MaTeMaTHIeCKOTro aHamm3a reometpust 10
kiacc ba3oBblif ypoBens : Yuebnuk / A.JI. Bepuep, A.I1. Kapn — Mocksa : [Ipocserienue,
2022. — 368 c. — ISBN 978-5-09-099448-4. — URL.: https://book.ru/book/951215

4. Bepuep, A.JI.. Marematuka: AnreOpa 1 Hauajaa MaTeMaTHYECKOTo aHanu3a reomeTpus 11
kiacc bazoBelit ypoBens: YueOnuk / A.JI. Bepnaep, A.I1. Kapm — Mockga : [Ipocsemienue,
2022. — 240 c. — ISBN 978-5-09-099449-1. — URL.: https://book.ru/book/951216

5. boromono H. B. Ilpaktuueckoe 3aHsATHE MO MareMaTHke: YueOHOe MocoOue s
TEXHUKyMOB. — M.: Belcmi. mk., 2023.

6. COopHuUK 3a7a4 110 MareMaTuke: YdeOHoe mocobue / A.A. [lamasH. - [IpodeccuonampHoe
oOpa3zoBanue, 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 00pa30BaTeIbHOTO MPOIIecca, BKIOYas BHEYPOUHYIO ICATEIBHOCTb.
OleHKa TOCTUKEHUST MemanpeoMemHubiX pe3yibTaToB MPOBOAUTHCS B XOJI€ TEKYIIEH U
NPOMEKYTOUHOU arTectanuu. OEeHNBACTCS JOCTH)KEHHE KOMMYHUKATUBHBIX M PETrYJISTUBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3anr, CaMOCTOATCIBbHOCTH OLICHUBAHUA

CUTyalld W TPUHITHS PELICHUS,
JCSITeTIbHOCTH).

IUCIUTILINHBI

OCYIICCTBJIACTCA

CaMOCTOATCIIbPHOCTHU I/IH(i)OpMaHI/IOHHO'H03HaBaTeJII>HOI>'I

IIpenmeTHble pe3yJibTaThI

O0BbeKT KOHTPOJISA

@®opMbI U METOABI

GbyHKIMS, TPOU3BOAHAS, IEPBOOOpaA3HAas,
OIpeJIeIeHHbI UHTErpall; yMEeHUe
HaXOJUuThb NPOU3BOJHBIC 3JICMCHTAPHBIX
(byHKIMH, UCTIONB3YSI CITPABOYHBIE
MaTepHalibl; HCCIEI0BATh B MPOCTEUIINX
ciryyasx (PyHKIIMM Ha MOHOTOHHOCT,
HaxXxoauThb HauOOJIbIINE U HAUMEHBIIINE
3Ha4YeHUs1 QYHKIUN; CTPOUTH Tpaduku
MHOTOYJICHOB C HCITOJIb30BaHHEM
afrapara MaTeMaTHYeCKOro aHaIu3a,;
IIPUMEHSATH IIPOU3BOAHYIO IIPU PELICHUU
3aJ1a4y Ha JBM)KEHUE; peliaTh MPaKTHKO-

€ yueToM KOHTPOJIS M OLIEeHKH
Nnpo¢ecCHOHAIBHOM | Pe3yJIbTATOB 00y4eHHS
HANIPABJEHHOCTH
IIP 01. Bnamenune meromamMu OK 01 - OK 07, YcrHbIit onpoc
J0Ka3aTenbCTB, anroputmamu pemenns | [IK 1.4, T1IK 2.2 MaremaTuyecKuid TUKTaHT
3a/a4; ymeHue GopMyIupoBaTh 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 07, YcTHBIN onpoc
MOHATHUSMHM: CTETICHb YHCIIA, JIOTapU(pM K 1.4, 1IK 2.2 MaremaTuuecKuid TUKTaHT
YKCJIa; YMEHUE BBINOIHATH BHIYMCICHUE WunusuayanbHas
3Ha4eHU# U MpeoOpa3oBaHuUs caMmocTosiTeNnbHas paboTa
BBIPAKEHM CO CTENEHSAMHU U [IpakTuueckue padboTh
norapudmamu, Mpeodpa3oBaHUs JPOOHO- KonTponbnas pabota
paIMOHaJIbHBIX BBIPAXKEHUH; DK3aMeH
IIP 03. VYmMeHue onepupoBaTh OK 01 - OK 07, VYceTHBIT onpoc
MOHATUSIMH: pallMOHAJIbHEIE, IIK 1.4,1IK 2.2 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 07, YcTHBIN onpoc
MOHATUAMU: (PYHKIUS, HENPEpbIBHAS I[IK 1.4, 11K 2.2 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 07, YcTHBIN onpoc
MOHSATUSAMM: palliOHaIbHAs (YHKIIHS, IIK 1.4, TIK 2.2 Maremarnyeckuii IUKTAHT
nokaszarenabHast (QyHKIHS, CTeTICHHAS NnnusuayanbHas
dbyHkums, morapudmudeckas GyHKINS, caMOCTOsATeNIbHAsI paboTa
TPUTOHOMETpHUYECKUE (PYHKIUH, [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 OpMyIaMH 3aBUCUMOCTHU

MEX/y BEJIMYNHAMU;

[P 06. VYMeHue pemarb TEKCTOBBIE OK 01 -OK 07, VYcerHbll onpoc

3a/1a4d pa3HbIX TUIOB (B TOM YHCIIE HA K 1.4, 11K 2.2 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
JMYHBIMU M CEMEHHBIME (PUHAHCAMMN ), KonTponbHas padora
COCTaBJISITh BBIPAKCHUSI, yPABHEHUS, DKk3amMeH

HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO

3aJla4uM, UCCIIE0BATh MOTYYCHHOE

pellIeHre U OLIEHUBATh

IPaBJON0I00HOCTh PE3YJIbTATOB;

I1P 07. YMmenue onepupoBathb OK 01 - OK 07, YcTHBIN onpoc
MOHATHSIMH: CpeiHee apuMeTHuIecKoe, [IK 1.4, 11K 2.2 MaremaTuyecKuid JTUKTAaHT
MearaHa, HauooJIbllee U HauMEHbIlIee NunusuayanpHas
3HAYEHMs, pa3max, JUCIepcus, caMmocTosiTeNnbHas paboTa
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO [IpakTuueckue padboTh
Habopa; yMEHUE U3BJICKaTh, KonTponbnas pabota
MHTEPIPETUPOBATH HHPOPMAILIHIO, DK3aMeH
MpPeJICTaBICHHYIO B TaONMUIaX, HA

auarpammax, rpaukax, OTpaxaronryro

CBOMCTBA pEAJIbHBIX IPOLECCOB U

SIBJIGHUI; IPEJICTABIISITh HH(POPMALIHIO C

MTOMOIIBIO TAOIUI] ¥ TUATPaMM;

UCCIIEIOBaTh CTAaTUCTUYECKHE TaHHbIE, B

TOM YHCIIE C PUMEHEHUEM rpaPruecKux

METOJIOB 1 3JIEKTPOHHBIX CPEJICTB;

IIP 08. VYmMeHue onepupoBaTh OK 01 - OK 07, YceTHBIT onpoc
MOHSTUSIMH: CITyYalHbBINA OMBIT U K 1.4,1IK 2.2 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 07, YcTHBIN onpoc

MOHATUSIMU: TOUYKa, IIpsiMast, iockocTs, | [IK 1.4, TIK 2.2 MareMaTU4eCKU TUKTAHT

IIPOCTPAHCTBO, ABYTPaHHBIN Yroil, NunuBunyanbHas

CKPEILMBAIOIINECS IPSIMBIE, caMmocTosTeNnbHas paboTa

[apaJuIeIbHOCTD U NEPIIEHIUKYIISIPHOCTD [IpakTuueckue padoTsl

IPSIMBIX U IIJIOCKOCTEH, YTOJI MEXKAY KonrtpomnsHas pabora

MPSIMBIMU, YIOJI MEKY IIPSIMON U OK3aMeH

IJIOCKOCTBIO, YIOJl MEKIY IIIOCKOCTSMY,

paccTosiHue OT TOYKH JI0 IIJIOCKOCTH,

paccTosHuE MEXKIY MPSMBIMH,

paccTosiHuE MEX]y IJIOCKOCTAMU;

YMEHHE UCIIOJIb30BATh IIPYU PELLICHNUN

3aJa4 U3y4eHHbIE (DAKThI U TEOPEMBI

IUIAHUMETPUH; YMEHUE OLIEHUBATh

pa3Mepbl 00BEKTOB OKPY>KAIOILEr0 MUPA;

P 10. YMmenune omnepuposats | OK 01 — OK 07, VYcerHbll onpoc

MOHATUAMH: MHororpannuk, ceuenue | [1IK 1.4, I1IK 2.2 MareMaTU4eCKUM JUKTAHT

MHOTIOIpaHHMKa, KyO, Mapajuieienumnes, WHauBuayanbHast

IpU3Ma, UpaMuJIa, ¢durypa u camocTosTeNbHas padoTa

[IOBEPXHOCTh  BpPALLEHUS,  LUIMHIP, [IpakTuyeckue paboThl

KOHYC, mmiap, cdepa, cedyeHus (Gurypsl KonTponbhas padora

BpallleHUs, IUIOCKOCTb,  Kacarolascs OK3aMeH

chepbl, LUIUHApPA, KOHYyCa, IUIOMIAIb

MIOBEPXHOCTH  INHPaMHUIbI,  NPU3MBI,

KOHyCa, IIWIMHIpA, IUIOMAas cdepsl,

o0beM KyOa, IPSIMOYTOJIBHOTO

napajuiefienuneaa, Mupamubl, MPU3MBI,

LWIMHIpAa, KOHyca, 1Iapa; YMEHHE

n300paxarhb MHOTOTpaHHUKHU u

MIOBEPXHOCTU BPALLEHUS, UX CEYECHUS OT

PyKH, C  TIOMOIIbIO  YEpPTEKHBIX

UHCTPYMEHTOB M JJIEKTPOHHBIX CPENCTB;

YMEHHE pacro3HaBaTh CHUMMETPUIO B

IIPOCTPAHCTBE; YMEHHME paclO3HaBaTh

IIpaBWJIbHbIE MHOTOTPAHHUKH;

P 11. Ymenne omnepuposars | OK 01 — OK 07, YceTHBIT onpoc

MOHATUSAMM: JIBHKEHHE B mpoctpaHcTse, | [IK 1.4, 11K 2.2 MareMaTH4ecKuil TUKTAaHT

nojo0Hble  (UIYpHl B HPOCTPAHCTBE; WHauBuayanbHast

WCIIOJIb30BaTh  OTHOUIEHHE  IUIOLIAAeH camocTosTeNnbHas padboTa

MOBEPXHOCTE U O00BEMOB MOJ0OHBIX [IpakTuyeckue paboThI

¢buryp npu peuieHuu 3aaay; KonTponbhas pabora
OK3aMeH

[P 12. VYmenune  Bbrumcaate | OK 01 — OK 07, YcrHbIi onpoc

rE€OMETPUUYECKUE  BENUYMHBI  (IHMHA, MaremaTnuecKkuii JUKTAaHT

yroi, IJow@ab, o00beM, IJIOLAAb NunuBuayanbHast

CaMOCTOATCIIbHAA pa60Ta




33

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

[IpakTuyeckue paboThI
KontposnsHas paborta
OK3aMeH

P 13. Ymenue omnepupoBars | OK 01 — OK 07, VYcrHblii onpoc
HNOHATUSIMM:  IpsiMoyrosibHast cuctema | [1IK 1.4, [IK 2.2 MareMaTu4ecKuil JTUKTaHT
KOOpJUHAT, KOOPAUHATHI TOYKH, BEKTOD, WuauBuayanbHas
KOOPJAMHATHI BEKTOpa, CKaJIIpHOE caMmocTosiTenbHas pabora
MIPOU3BE/ICHNE, YIOJ MEXIy BEKTOpamH, [TpakTrueckue pabOTHI
CyMMa BEKTOpPOB, ITPOU3BEJCHUE BEKTOPA KonrponsHas pabora

Ha YWCJIO; HAaXOAWTh C IOMOIIBIO DK3aMeH

M3y4YEHHBIX dhopmyn KOOPIUHATHI

CepelHbl OTPE3Ka, PACCTOSHUE MEXIY

JIBYMSI TOUKaMU;

ITIP 14. Ywmenue BoiOupath noaxoasammii | OK 01 — OK 07, VYcrHblit onpoc
M3Yy4YEHHBIN MeTon Juisl peuieHus 3aaauu, | [IK 1.4, T1IK 2.2. MaremaTuyecKuid TUKTaHT

pacrio3HaBaTh MaTeMaTu4yeckue (hakThl U
MaTeMaTHYECKUE MOJIEIN B IPUPOJHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B HUCKYCCTBE;
yMeHue IIPUBOAUTH IIPUMEPBI
MaTEMaTUYECKUX OTKPBITUHA POCCUICKON
Y MHPOBOM MaTeMaTU4EeCKOM HAYKH.

NunuBunyanbHas
camocTosiTeNbHas paboTa
[IpakTuyeckue paboThl
KonTponbhas padora
DK3aMeH




