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PabGouast mporpamma y4eOHOUW AMCHUIUITMHBI «Marematnka» pa3paboTaHa Ha OCHOBE
tpeboBanuit  PI'OC  cpenHero  obmero  oOpa3oBaHUs,  YTBEPXKACHHOTO  MPHKA30M
Munnpocsemenuss Poccum Ne 413 or 17.05.2012 (akryanpHas pemakuus), deaepaibHON
00pa3oBaTeNbHONW NPOTpaMMBl CpeaHero oO0mero oOpa3oBaHus, yTBepkIAeHHOH [Ipukaszom
Mumnnpocsemmenuss Poccun ot 18.05.2023 Ne 371 (akTyanpHast penakius), paclopsIKEHUs
Munnpocsemieanst Poccun ot 30.04.2021 Ne P-98 5 «O6 yrBepxkaeann Konmenmun
npenofaBaHusl  00lIE00pa30BATENbHBIX  TUCHUIUIMH € y4eToM  HpodecCHOHaIbHOU
HAMpaBJICHHOCTH MPOTPAMM CPEAHEr0 MpodecCHOHATBLHOrO 00pa30BaHusl, peaan3yeMbIX Ha 0aze
OCHOBHOTO 00111er0 00pa3oBaHus»; NUchMa JlenapraMenTa rocy1apcTBeHHON MOJUTUKHU B chepe
CpeaHero  MpoQecCHOHATbHOrO  oOpa3oBaHuMs M NPOPECCHOHATIBHOTO  OOYy4eHHUs
Mumnrnpocemenus: Poccun «O HampapieHun pexkomeHaanuin» ot 14 urons 2024 r. N 05-1971
(PexoMenmamuu 1o peanu3alMM CpeAHEro obmero oOpa3oBaHUS B Tpeaerax OCBOCHUS
0o0pa3oBaTeNbHOIl MPOrpaMMbl  CPEAHEr0 MPO(ECcCCHOHAIBHOIO O00pa30BaHUS), METOAUKHU
npernogaBaHus 001meo0pa3oBaTeNbHON AUCIUILTNHBL «MaTemMaTnka» W MpUMEpHOH paboueit
nporpaMMbl  0011€00pa30BaTEIbHON AUCHMILIMHBL «Marematuka» ais npodeccnoHalIbHbBIX
00pa3oBaTesbHbIX OpraHu3aluii 0JJ00peHHbIX Ha 3aceganuu Ilegaroruueckoro cosera ®I'BOY
JAIIO  UPIIO mporokomom  Ne6/2025 ot «18» ampens 2025 roma, PegepanbHOro
rocyJIapcTBeHHOTo obOpasoBarenbHoro cranpapra (mamee — ®I'OC) mo mpodeccun 15.01.37
Crnecapb-HaNnaguuK KOHTPOJIBHO-U3MEPUTEIBHBIX NPUOOPOB M aBTOMATHUKH, YTBEPKICHHOTO
npukazoM Munnpocseuienust Poccun Ne903 ot 30 Hos10ps 2023 T

Opranuzanus-pa3padorunk: Cankr-IlerepOyprckoe rocyapcTBeHHOE 010 KETHOE
npodeccuoHalibHOE 00pa3oBaTeNbHOe yupexaeHue «Kommemk
aBTOMaTU3aluu IIPOU3BOACTBA.

[Iporpammy cocraBuna Jlebenera U.A., npenogaBarens CII6 ['BITIOY «Komnemx apToMmaruzanuu
IPOM3BOJICTBAY.

[IporpamMmma paccMoTpeHa U 0A00peHa Ha 3acefdaHuu paboyeil rpymnmel, mpoTokod Ne 8 or
27.04.2026 r.
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4

1. MACIHOPT PABOYEM ITPOI'PAMMBI YUYUEBHOM JUCIHHUIIIUHBI
«MATEMATHUKA»

1.1. MecTo y4eOHOI AUCHHUILVINHBI B CTPYKTYpe o0pa3oBaTtenbHoli nporpammsl CIIO

Oo6meoOpa3oBaTenbHas ydeOHas AUCHUIIIMHA «MaremMaThKa» SBISETCS 00s3aTeIIbHON
4acThiO 00111€00pa30BaTEIHLHOIO IIMKJIa OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMBbI B COOTBETCTBUH
¢ ®I'OC no mpodeccun 15.01.37 Cnecapb-HanaguuK KOHTPOIHHO-U3MEPUTEIBHBIX TPUOOPOB U
ABTOMATHKH.

1.2. llesu ¥ IUIaHUPYeMBble pPe3yJbTAaThl 0CBOCHHS YUeOHOH AN CHUIIITHHBI

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

COO

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

- (¢opMUpOBaHME ILEHTPAIbHBIX MAaTEMATUYECKUX MOHATHH (YMCIO, BEIUYMHA,
reomMerpuueckas  Qgurypa, IEpeMEeHHas, BEpPOSITHOCTb, (QYHKIUSA), OOECIeUUBAIOLIUX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

- IoJBejeHuE 00yJaroIuXCcsl Ha JOCTYITHOM Ul HUX YPOBHE K OCO3HAHUIO B3aUMOCBSA3H
MaTeMaTUKHd M OKPYXKAIOLIEro MUpa, NOHMMaHHWE MAaTeMaTUKU KaK 4acTU OOILIed KyJIbTyphbl
4eJI0BEYECTBA;

- pa3BUTHE MHTEUIEKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH  OOydJarommxcs,
II03HABATEJILHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBILIEHUS, HHTEpeca
K U3YYEHHUIO MaTEMaTUKH;

- (¢opmupoBaHue (yHKIMOHAJBHOW  MaTEeMaTH4YEeCKOM TIPaMOTHOCTH:  YMEHMS
pacro3HaBaTh MaTEMaTUYECKHUE ACIIEKTHI B PEAIbHBIX KU3HEHHBIX CUTYalMSIX U IPU U3y4YEHUHU
Jpyrux y4eOHbIX IPEIMETOB, IPOSIBIECHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OopMyIHpOBaTh
UX Ha S3bIKE MAaTeMAaTHMKM W CO3JaBaThb MAaTE€MaTHYECKHE MOJEIM, NPHUMEHITh OCBOCHHBIN
MaTeMaTUYECKU 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 KOMIIETEeHIIU

HJIaHpreMbIe Pe€3yJabTaATbl 0OCBOCHHUA THCHMIIMHBI

JIN4HOCTHBIE PE€3YJAbTAThI

MeTaHpellMeTH])Ie PeE3yJdbTaThI

Hpe}lMeTH])Ie Pe3yJdbTaThl

OK 01. Bri6upatb crioco0sr
pemeHus 3ana4y
po¢eCCHOHATBHOM
JIeSITEIIFHOCTH TIPUMEHHUTEITLHO

K Pa3IMIHBIM KOHTEKCTaM

OK 02. Ucnonp3oBath
COBPEMEHHBIE CPECTBA ITONCKA,
aHaJM3a ¥ MHTEPIIPETaluu
nHdopmanuu u
nH(pOpMaLMOHHBIE TEXHOJIOTHH
JUISl BBITIOJTHEHUS
npoeCCHOHATBHBIX 3a7ay;

OK 04. DddexruBno
B3aUMO/ICHICTBOBATH U pabOTaTh B
KOJUIEKTHBE M KOMaH/Ie.

OK 05. Ocy1iecTBasITh YCTHYIO U
MIICEMEHHYI0 KOMMYHHUKAIIUIO Ha
TOCY/IapPCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
y4eToM 0coOeHHOCTEN
COLMAJIBHOTO M KYJIBTYPHOTO
KOHTEKCTa.

OK 06. IIposBIATE TPa’KAAHCKO-
MaTPUOTUYECKYIO TIO3UIIMIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MIOBE/ICHHE Ha OCHOBE
TPAIULOHHBIX POCCUHCKHUX
JTyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCIIE C
Y4ETOM I'apMOHU3AINN
MEXHAIMOHAJIBHBIX 1
MEXPEJIUTUO3HBIX OTHOIICHHH,
MPUMEHSTh CTaH/AaPTh

JIP 01. I'paxxiaHckoe BOCIUTAHUE:
c(hOpMUPOBaHHOCTB TPAXKIAHCKOH
MTO3UIHN 00YJarOIIET0Cs KaK
aKTHBHOTO W OTBETCTBEHHOTO
YIEHA POCCHHCKOTO 00IIecTBa,
MIPEACTABICHNE O MAaTEMaTHIECKIX
OCHOBaX (hYHKIIHOHHPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBICHHIH,
MIpoIeTyp TPa’kAaHCKOTO 00IIecTBa
(BBIOODEI, OTIPOCHI U APYTOE),
YMEHHUE B3aMOAEHCTBOBATE C
COLIMAILHBIMU HHCTUTYTaMH B
COOTBETCTBUHM C UX (GYHKIHSIMHU U
Ha3HA4YCHHEM;

JIP 02. [TatpuoTnueckoe
BOCITUTaHHE!

c(hOpMHUPOBAHHOCTH POCCHHCKOM
TpakAaHCKOH MASHTHIHOCTH,
YBa)KEHUS K IIPOLLIOMY U
HAaCTOSIIEMY POCCUUCKOMN
MaTeMaTHKH, IEHHOCTHOE
OTHOIIEHHE K JOCTHKCHUAM
POCCUNCKMX MaTeMAaTUKOB U
pOCCUCKONM MaTeMaTH4ecKoi
IITKOJIBI, UCTIOJB30BAHUE ITHX
JOCTHKEHUH B IPYTMX HayKax,
TEXHOJIOTHUSIX, chepax SIKOHOMHKH;
JIP 03. /IyXxOBHO-HPaBCTBEHHOE
BOCIIUTaHHE:

OCO3HaHME AYXOBHBIX IEHHOCTEN
poccuiickoro Hapoa,
chopmMupoBaHHOCTH
HPaBCTBEHHOTO CO3HAHMA,
STHYECKOT0 TIOBEICHNS,

MP 01. CpopmupoBaHoCcTh
MO03HABATENIbHbIE YHUBEPCAIbHBIC
ydeOHbIe JeiicTBUS: 6a30BbIe
JOTrHYecKHe JeHCTBHSA:
BBISIBJISITh U XapaKTepU30BaTh
CYILIECTBEHHBIE MTPU3HAKU
MaTeMaTHIECKUX OOBEKTOB,
MOHSATUN, OTHOLUEHUN MEXKITY
MOHATUSAMH, POPMYIIHPOBATH
onpeeNeHus MOHATHH,
YCTaHaBJIUBATh CyIlIeCTBeHHLIﬁ
NpU3HAK KiIaccupuKanmy,
OCHOBaHUs 111 00001IeHUs U
CpaBHEHUSI, KpUTEPUHU
MIPOBOAMMOIO aHAJIN34,
BOCIIPHHAMATb, (POPMYIHPOBATH
U TIpeoOpa3oBBIBATh CYKICHUS:
YTBEPAUTENbHBIE U
OTpULATENIbHbIE, €AMHUYHBIE,
YacTHbIE U 00IIUE, YCIOBHBIE,
BbIIBJIATH MAaTEMAaTHYCCKUC
3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MIPOTHBOpPEUHA B (aKTax, TaHHBIX,
HaOJIOICHUSX U YTBEPIKICHHSX,
npeaaaratb KpUTEPUH s
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U
MIPOTUBOPEUUIl; 1eTaTh BHIBOABI C
WCIOJIb30BaHUEM 3aKOHOB
JIOTUKH, AETYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIOUEHHH,
YMO3aKJIIOYEHUH 110 aHAJIOTUH;
MIPOBOJUTH CAMOCTOSTEIIHHO
JTIOKa3aTelbCTBA MATEMAaTHIECKUX
YTBEpKICHHUH (TIPSIMBIE U OT

ITP 01. Yucna u BBIYUCICHUS:

CBOOOZHO ONEpUPOBATH MOHATHAMH: palMOHAIBHOE YHCIIO,
OeckoHeUHast IepHOIecKas OOk, IIPOLICHTHI, HPPALIMOHAIBEHOE
YHCII0, MHOXECTBA PAIMOHANBHBIX M JEHCTBHTENBHBIX YHCEl,
MOJyJIb I€HICTBUTEIBFHOTO YHCIA;

MPUMEHATH IpoOH M IPOLEHTHI Ul PEIICHHS MPHUKIIAaIHbIX 3a71ad
W3 pa3NUYHBIX OTpaciel 3HaHWH U peabHOU )KNU3HH;

MPUMEHSTh NPUOIMKEHHBIC BBIYHCICHUS, MIPaBUJa OKPYTJICHUS,
MPUKUIKY U OLEHKY pPe3ylbTaTa BEIUNCICHUH;

CBOOOJTHO  ONEpPHUPOBATH IOHATHEM: CTENEHb C  LENbIM
MoKasaTeJeM, MCIOJIb30BaTh MOAXOJSNIYI0 (OpMy 3alucH
JICCTBUTENBHBIX YHCEN I PELIeHHs NPAaKTHYECKHX 3a7ady U
MIPEJCTaBICHUS JaHHBIX;

CBOOOZHO OIEPUPOBATH MOHATHEM: apU(PMETHUCCKHH KOPEHb
HaTypaJbHOM CTEIeHHN;

CBOOOIHO ONEpHpOBaTh MOHATHEM: CTENEHb C PalMOHAIBHBIM
MIOKa3aTesIeM;

CBOOOZHO  OIIEPUPOBATH  MOHSATHSMHU:
JIECATHYHbIE ¥ HaTypaJlbHbIE JTOTapU(MBI;
CcBOOOJIHO ONEpUPOBaTh MOHATHAMHU: CHHYC, KOCHHYC, TaHTEHC,
KOTAHT'€HC YHCIIOBOTO apryMEHTa;

OTIePHPOBATH MOHATHUAMH: apKCHHYC, apKKOCHHYC M apKTaHI€HC
YHCIOBOTO apryMeHTa.

cBOOOJTHO ONIEPUPOBATH MOHATHIMU: HATYPAIBbHOE U I[EJI0€ YHCIIO,
MHOXECTBAa HATypaJbHBIX M IENBIX YHCEN, HCIIOJIb30BaTh
npusHaku aenuMoctd nenslx uncen, HOJ n HOK HatypanbHbIX
qucen JJIs pelIeHus 3a/1a4, IPUMEHATh alroput™ EBkimnaa;
CBOOOZHO ONIEpPHPOBAaThH IOHATHEM OCTaTka 10 MOAYIIO,
3alUCHIBATh HATypajbHbIE YMCIA B PA3IMYHBIX IO3HIUOHHBIX
CUCTEMAaX CUUCIICHHUS,

CBOOOJTHO ONEpPUPOBATH IOHATHAMHU: KOMIUIEKCHOE YHCIO W
MHOXXECTBO KOMIUIEKCHBIX YHCEJ, MPEACTaBIATh KOMIIJICKCHBIC
gpciaa B anreOpaMyecKkod W TPUTOHOMETpPHUYECKOH (opwme,
BBINOJIHATH apU(PMETHIECKHE ONEPAIH ¢ HUIMH U M300pa)kaTh Ha

morapupM  UHCIHA,




AHTUKOPPYIIIHOHHOTO
MIOBE/ICHHUS.

MK 1.5. YuraTs 35eKTpHUECKHE
CXEMBI MOJIKITIOYESHUS
KOHTPOJIbHO-U3MEPUTEIBHBIX
puOOPOB ¥ CHCTEM aBTOMATHKH.
IIK 3.5. PazpabarsiBaTh npoCTHIE
CXeMbI pabOoTHI M PEryJIMPOBaHUS
KOHTPOJIbHO-U3MEPUTEIBHBIX
puOOPOB M CHCTEM aBTOMATHKH.

CBSI3aHHOTO C TIPAKTHYECKUM
MIPUMEHEHUEM TOCTHKCHUH HAYKU
U JIeSITEILHOCTBIO YYEHOTO,
0CO3HAHHE JINYHOT'O BKJIA/Ia B
IIOCTPOCHHUE YCTOMYUBOIO
Oyy1mero;

JIP 04. DcteTndeckoe BOCIHUTAHUE:
JCTETHYECKOE OTHOILICHHUE K MUDY,
BKITIOYAst 3CTETUKY
MaTeMaTHIECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/1a4, pelieHui, paccyKIeHUH,
BOCTIPHAMYHBOCTH K
MaTeMaTHYECKHM acleKTaM
Pa3IMYHBIX BHJOB UCKYCCTBA;

JIP 05. ®usudeckoe BOCIUTaHUE!
c¢(hOpPMUPOBAHHOCTH YMCHHS
MIPUMEHSTh MaTeMaTHYECKHE
3HaHUS B HHTepecax 370pOBOro U
0e30macHOro 00pasa KU3HH,
OTBETCTBCHHOE OTHOIIICHHE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE
MMUTaHue, COaTaHCHPOBAHHBII
PEeXXUM 3aHITHH U OT/IBIXA,
perynspHas pu3nIecKas
aKTHBHOCTB), (husnueckoe
COBEPIICHCTBOBAHUE MPH 3aHATHSX
CIIOPTUBHO-03J0POBUTEIILHOMI
JeSITeIbHOCTHIO;

JIP 06. TpynoBoe BOCIIUTaHUE:
TOTOBHOCTB K TPYy, OCO3HAHHE
LEHHOCTH TPYI0IIO0Hs, HHTEpEC K
Ppas3IMuHBIM cepam
podeCCHOHAIBEHOMN JIESITENEHOCTH,
CBSI3aHHBIM C MaTE€MaTHKOH U ee
MIPWIOKCHUSIMH, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BEIOOD
Oynyuieit mpodeccun u
peanu30BBIBATH COOCTBEHHBIE
YKM3HEHHBIE IJIaHbl, TOTOBHOCTh U

IPOTHBHOT'0), BEICTPAaUBATh
apryMeHTaLHIo, IPUBOAUTE
NPUMEpPHI U KOHTPIIPHUMEDPHI,
000CHOBBIBATh COOCTBEHHBIE
CYXKJICHUS M BBIBOJIbI; BHIOUPATH
croco0 perieHus: y4eOHoH 3a1aun
(cpaBHUBATH HECKOJIBKO
BapUaHTOB PEIICHMS, BEIOUpATh
Han0oJee MOAXOAAIIIHA C yIeTOM
CaMOCTOSITENIFHO BBIICIICHHBIX
KpUTEpHUEB); 0a30BbIe
HCCIe0BATEIbCKHUE AeHCTBUSA:
UCIIONB30BATh BOIPOCHI KaK
HCCJIEI0OBATEIbCKUI HUHCTPYMEHT
MOo3HaHuUs, HOPMYIUPOBATH
BOIPOCHI, (PUKCHUPYIOIIUE
NPOTUBOpPEYHE, NpodIIeMy,
YyCTaHaBJIUBATb UCKOMOE U
JlaHHOE, (POPMHUPOBATH TUIIOTE3Y,
ApryMEHTHPOBATH CBOIO
MO3ULMIO, MHEHHUE; TIPOBOAUTD
CaMOCTOSITENILHO
CIUTAHUPOBAHHBIN SKCIIEPUMEHT,
HCCIIeIOBAHUE TI0 YCTAHOBJICHHIO
0COOCHHOCTEH MaTeMaTHYECKOTO
o0beKTa, IBJICHMsI, TIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEH
MEXIy 00BEKTaMU, SIBICHUSIMU,
MPOLIECCAMH; CAMOCTOSITEIIHLHO
dhopmynupoBaTh 06001IEHUS U
BBIBOJIBI IO pe3yJibTaTaM
MPOBEJIEHHOT 0 HaOII0eHNS,
HCCIIeJOBaHMs, OLICHUBATH
JIOCTOBEPHOCTB IT0JTydEHHBIX
Pe3yJIbTaTOB, BHIBOJOB H
0000111eHNiT; POTHO3UPOBATH
BO3MOXKHOE pa3BUTHUE Npolecca, a
TAKXXE BbIIBUI'aTh
MPENOI0KEHH S O €r0 Pa3BUTHH
B HOBBIX YCJIOBHUSX; padoTa ¢

KOOpJIMHATHOM IIOCKOCTH.

IIP 02. YpaBHeHUs 1 HEpaBEHCTBA!

CBOOO/IHO OIIEPHUPOBATh HOHITHUSIMH: TOXJECTBO, YypaBHEHHE,
HEpPaBEHCTBO, PABHOCUIIbHBIE YPABHEHHS U ypaBHEHUA-CIICACTBUS,
PaBHOCHIbHBIC HEPABEHCTBA;
NPUMEHSTh Pa3UYHBIE METOJIBI
JIpoOHO-pallMOHANIBHBIX ~ ypaBHEHHH,
MHTEPBAJIOB JJIsl PELICHUS] HEPaBEHCTB;
CBOOOZHO ONEpHPOBAaTh MOHATHAMH: MHOTOWIEH OT OJHOH
MEPEeMEHHOW, MHOTOWICH C LENBIMH KO3 (QHUIMCHTaMH, KOPHH
MHOTOWIEHA, MPUMEHSATH JICJICHHE MHOTOWIEHa HA MHOTOWIEH C
ocraTtkoM, TeopeMy besy u Teopemy Buera s penienus 3anay;
CBOOOZHO OIEPUPOBAaTH MNOHATHUSAMH: CHCTEMa JIMHCHHBIX
YpaBHEHMH, MaTpHla, OIpENeIUTeNlb MaTpuIbl 2 X 2 U ero
TeOMETPHUUYECKHUI CMBICII, HCTIOJIb30BaTh CBOMCTBA ONpEaeIUTeNs 2
X 2 T4 BBIYMCIICHUS €r0 3HaYCHUS, IPUMEHSTh OIPEAETIUTENH IS
pelIeHus CHUCTEMBl JIMHEHHBIX ypaBHEHHH, MOJAEIHPOBAThH
peasbHbIe CUTYAINH C IOMOIIBIO CUCTEMBI INHEHHBIX YpaBHEHUH,
HCCIIEIOBaTh IOCTPOEHHBIE MOJIENM C TOMOIIBI0 MAaTpHUIl |
oTpeZieNuTeNIed, HHTEPIPETHPOBATH MOJTYIYECHHBINH PE3yIbTarT;

peuicHuA paluOHAJIbHBIX U
NPUMCHSATDH METOQ

HCITOJIB30BaTh CBOMCTBA  JICMCTBHH C KOpHSMH  JJIst
npeoOpa30BaHUs BEIPAKCHUH;
BBINOJIHATE mpeoOpa3oBaHUsL YHCJIOBBIX BEIpaKCHUH,

COJIEPIKAIINX CTEIICHH C PAIlIOHANEHBIM TI0KA3aTeNeM;
WCTIONB30BaTh CBOWCTBa JIorapuMoB s mpeoOpa3oBaHUSL
JorapuMUUECKUX BBIPAKCHHUI;

CcBOOOJTHO ~ OMEpPHPOBATh  MOHATHAMM:  HppAIOHAJBHBIE,
MoKasaTesbHble U JIOTapU()MUUECKHE YpaBHEHHS, HAXOIUTh HX
pemieHnss C TOMOINBI0  PAaBHOCWIBHBIX  IEPEXOJ0B WU
OCYILECTBJISIS IPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TPHTOHOMETPHUYECKHE (OPMYJIBI IS
npeoOpa3oBaHMsl TPUTOHOMETPUIECKUX BBIPAKECHHH;

CBOOOZHO  OIIEpUPOBATH  IMOHSATHEM:  TPUTOHOMETPHUUYECKOE

ypaBHEHHE, NMPUMEHATh HEOOXomuMble (HOPMYIBI JUIS PELICHUS
OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPaBHCHUH;
MOJICIUPOBATh  pealibHble CHTyallMd Ha S3bIKE  anreOpel,
COCTaBJIATh BBIPpAXKCHUA, YpaBHCHHA, HEPABCHCTBA MO YCJIIOBHIO
3aJa4M, UCCIIEA0BATh MOCTPOSHHBIE MOJENIN C HCIIOJIb30BaHHEM
amnmapara anreOpsbl.
CBOOOJTHO  ONEpPHUPOBATH

NOHATUAMMU. UppanrnoOHAJIbHBIC,




CHOCOOHOCTh K MAaTEMAaTHIECKOMY
00pa3oBaHUIO B CaMO00OPa30BaHHIO
Ha MPOTSHKEHUH BCEW KU3HH,
TOTOBHOCTB K aKTUBHOMY YYacCTHIO
B PEIICHHUH NMPAKTUUECKHUX 3a]a4
MaTeMaTH4ecKON HalpaBJIeHHOCTH;
JIP 07. Dxonorugyeckoe
BOCITUTaHHE!

c(hOopMHUPOBaHHOCTH
9KOJIOTUYECKON KYIBTYPBHI,
TIOHMMaHHE BIUSHUSA CONUAIBHO-
SKOHOMHYECKHX IIPOIIECCOB Ha
COCTOSTHHE TIPUPOJHOHN U
COLIMAJIBHOW CpeJibl, 0CO3HAHUE
J100aNBFHOTO XapaKkTepa
9KOJIOTUYECKHUX MPOOJIeM,
OpHEHTALUsI HA IPUMEHEHHE
MaTeMaTUYeCKUX 3HaHUU JIIs
peleHus 3a1a49 B 00J1aCTH
OKpYXaIoIIeH cpepl,
IUTAHUPOBAHUE MTOCTYIIKOB U
OILIEHKH X BO3MOXHBIX
MOCJIEACTBUH ISl OKpY KatoLen
cpensl;

JIP 08. LlenHocTn Hay4yHOTO
MO3HAHMS:

chopmMupoBaHHOCTH
MHUPOBO33pEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKHU U
00IIeCTBEHHOW NPaKTHKH,
MIOHNMaHHE MaTeMaTHYECKOH
HaYKH Kak c(hepbl UeJIOBEYEeCKON
JeATeIbHOCTH, ITANIOB €€ PAa3BUTHS
1 3HAYUMOCTH JJIsl Pa3BUTHS
LUBUIIM3ALMH, OBJIAICHHE SI3BIKOM
MaTeMaTHKU U MaTeMaTHYEeCKOM
KYJbTYPOH KaK CpEACTBOM
MO3HAHMSI MUPa, TOTOBHOCTb
OCYIIECTBIISITh MPOCKTHYIO U

MH(poOpManueii: BIABIATH
JIeUIuTH HHPOPMAITUH,
JIAaHHBIX, HEOOXOJUMBIX IS
OTBETa Ha BOIPOC U ISl pEIICHUS
3a7a4M; BHIOMPATh HHPOPMAIIHIO
U3 UCTOYHUKOB Pa3IMYHBIX
THUIIOB, aHAIM3UPOBATH,
CHCTEMaTH3UPOBATh U
MHTEPIPETHPOBATh HH(OPMALHIO
pa3IUYHBIX BHIOB U (hopM
MPEe/ICTABICHS;
CTPYKTYpPHPOBaTh HH(OPMALHIO,
MPE/ACTABIATE €€ B Pa3INIHBIX
(hopmax, HILTIOCTPUPOBATh
rpadu4ecKu; OlleHNUBATh
HaJIe)KHOCTh UH(OPMALIUH 1O
CaMOCTOSTENILHO
c(OpPMYIHUPOBAHHBIM KPUTEPHSIM.
MP 02. ChopmupoBaHbl yMEHUS

KOMMYHHUKATHBHBIX
YHHBEPCaIbHBIX Y9eOHBIX
IEUCTBUIL: o01enue:

BOCIIPUHHUMATH U (hOPMYJINPOBATH
CYyXJIEHUSI B COOTBETCTBHH C
YCIOBUSIMA M LEISIMH OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXaTh
CBOIO TOUYKY 3PEHHS B YCTHBIX U
MUCBMEHHBIX ~ TEKCTax, JaBaTh
MOSCHEHWsT 10 XOJy pELICHUs
3a/1a4y, KOMMEHTHPOBATh
HNOJY4YEHHBIA pE3yIbTaT; B XOHE
0o0CY)XIeHUsI 3aJaBaTb BOIPOCHI
TI0 CYIIECTBY 00CYKIaeMOI TEMBI,
npoOJyieMbl, pemaeMod 3ajaaud,
BBICKa3bIBaTh WJIEY, HALlCJICHHBIC
Ha MOKCK PELICHHs, CONOCTABIIATh
CBOM CYXICHHA C CYXICHHIMHU
JIPYTUX  YY4aCTHHKOB JHajIora,
OoOHapyXXuBaTh  pa3iudyve W
CXOJCTBO ITO3ULIUI, B KOPPEKTHOH

IIOKa3aTCIIbHBIC U JIOI‘apI/ICI)MI/I‘{eCKI/IC HEPAaBCHCTBA, HAXOOUTH UX
pemieHns ¢ MOMOIIBIO PABHOCUJIBHBIX IIEPEXOI0B,

OCYILIECTBIIATH otbop KOpHeil pu peleHnu
TPUTOHOMETPUYECKOTO YPaBHEHMUS;
CBOOOZHO  OIIEpUPOBaTH  MOHATHEM  TPUTOHOMETPHUYECKOE

HCPABCHCTBO, IPUMCHATH HeO6XOL[I/IMI)Ie (bOpMyJ'ILI JUIA peIICHU S
OCHOBHBIX TUIIOB TPUT'OHOMCTPUYCCKUX HCPABCHCTB;

CBO6OI[H0 OICPUPOBATH MOHATUAMHU: CUCTEMA MU COBOKYIIHOCTH
ypaBHeHI/Iﬁ 1 HCPABCHCTB, PABHOCHUJIBHBIC CUCTCMblI U CHUCTCMBbI-
CJICACTBHA, HAXOAUTb PCHICHHUA CUCTCMbI U COBOKyHHOCTeﬁ

palMOHAIBHBIX, UppalFOHAIbHBIX, MOKa3aTeIbHbBIX u
norapu(pMUIECKUX ypaBHECHUI W HEPABEHCTB;

pelaTh  palMOHAJbHBIE, HPPALMOHANBHBIE, I0Ka3aTENbHBIE,
norapupMUYECKUE W  TPUTOHOMETPUYECKHE YPaBHEHUS U

HEpaBEHCTBA, COJIEPIKAIUE MOJYIIN U TTAPAMETPhI;
NPUMEHATh Tpaduuyeckue MeTonbl AJs PEUICHHsS ypaBHEHHH |
HEpaBEHCTB, a TAKXKe 3aJ1a4 C MapaMeTpaMuy;

MOJICTIMPOBaTh peajibHble CHUTyallMd Ha S3bIKe aiureOpshl,
COCTaBJIATh BBIPKEHHUS, yPABHEHHUS, HEPABEHCTBA M MX CHCTEMBI
[0 YCIOBHIO 3aJayd, MCCIEAOBAaTh IIOCTPOCHHBIC MOJENN C
UCTIONIb30BAaHWEM  ammapara  anreOpbl,  HMHTEPIPETHPOBATH
TIOJTYYCHHBIN pe3yJIbTar.

IIP 03. Oyukun u rpaduku:

CBOOOIHO OMEpHUPOBaTh MOHATHAMHU: (PYHKIHS, CIIOCOOBI 3aTaHus
(GyHKINU, B3aUMHO OOpaTHBIC (YHKITUH, KOMIO3UIUS (YHKIIUH,
rpaduk (YHKIUH, BBIMIOIHATH 3JEMEHTapHBIC MPeoOpasoBaHUs
rpadukoB (yHKIHIA;

CBOOOJIHO OINEPHUPOBATH MOHITUIMHU: OOJIACTH OMPEACICHUS U
MHOXXECTBO 3HaueHMW (GYHKUWH, HYJIU (QYHKIUH, POMEKYTKH
3HAKOIOCTOSHCTBA,;

CBOOOZHO ONEpHpOBaTh MOHSATHAMH: YETHBICE W HEYETHbHIC
GbyHKIMH, TeproYecKkre GYHKIUHN, TIPOMEXYTKH MOHOTOHHOCTH
(GYHKIMH, MAaKCUMYMBl 1 MUHHMYMBI (DYHKIMH, HauOoOJbIIee H
HavMeHblIee 3HaueHne (QYHKIMN Ha IPOMEXYTKE;

CBOOOZHO ONEPHPOBATh IOHATHSAMU: CTENCHHAs (QYHKIUS C
HaTypajJbHBIM W IENbIM [OKa3zaTeleM, TIpaduK CTeneHHOMH
GYHKIMK ¢ HATYPaJbHBIM M IIEJIbIM HOKa3aTesieM, rpaduk KopHs
N-oif creneHu Kak (yHKIMU OOpaTHOW CTENeHH C HATypalbHbIM
MoKazaTesieM;

ONEpUPOBATH TOHITHSIMH: JIMHEHHAsl, KBaJpaTH4Hasi U JPOOHO-




HCCIIE0BATEIbCKYIO ACATEILHOCT
MHIUBHUIYaJIFHO U B TPYTIIE.

thopme (dbopmynHupoBaTh
pa3HOTIIACHsI, CBOM BO3PAXKCHUS;
NPE/ICTaBISTh pe3yNbTaThl
peuieHus 3aJa4un, SKCIIEPUMEHTA,
UCCIeJOBaHMS, MPOEKTa,
CaMOCTOSTEIILHO BBIOMpATh
(dopmar BBICTYIUIEHHS C Y4E€TOM
3ajaq Npe3eHTalun u
0COOEHHOCTEH ayIUTOPHUH;
COBMeCTHasI JIeATeTbHOCTH:
MOHUMATh HW  HCHOJB30BATh
MpEeUMyIIecTBa KOMAaHTHOH U
WHAWBUAYyaIbHOW paboTBl TpH
pelieHnu YUeOHBIX 3aj]a4,
IPUHUMATh LElb COBMECTHOH
JIeSITeIbHOCTH, IUIAHUPOBATh
OpraHu3anuio COBMECTHOM
paOoThI, pacnpefessiTh  BHIBI
pabor, JIOrOBapHUBaThCS,
00CyX/IaTh MPOLECC U Pe3yabTaT
padoTHI, 0000mmare MHEHUS
HECKOJBKUX ITIOACH; y4acTBOBATh
B TPYIIOBEIX (opMax padOTHI
(oOcyxneHus, OOMEH MHEHHIA,
"MO3TOBBIC IITYpMBI' W WHEIE),
BBITIOJIHATH CBOIO 4acTh PaboOThl U
KOOPJMHUPOBATh CBOM JICHCTBUSI C
JPYTUMH — WIEHaMH  KOMaHJbI,
OLIEHMBaTh  KauyecTBO  CBOETO
BKJIaJJa B OOWMMUHA NPOAYKT TIO
KpUTEpHsiM, cHOPMYITHPOBAHHBIM
YYaCTHHKAaMH B3aUMOZEHCTBUSI.

MP 03. CdopmupoBaHocTh
PETYISATHBHBIX  YHHBEPCAJIBHBIX
Y4eOHBIX JIeHCTBUM:
CaMOOPraHM3alHUsI: COCTABIAThH
TUIaH, AITOPUTM pEIIeHHs 33/1a4H,
BBIOMpATh CIOCOO pemeHus ¢
YYETOM HMEIOLIMXCS PECYpCoB U
COOCTBEHHBIX BO3MOJKHOCTEH,

TIMHEHHAs (yHKINH, BBIOIHATH 3JIEMEHTapHOE HCCIICIOBAHUE U
MIOCTPOCHKE UX TPa(UKOB;

CBOOOZHO  ONEpPUPOBaTh  MOHATHSAMHU:  IOKa3aTeJbHas U
norapupmudeckass (QyHKIMH, WX CBOMCTBA W  IpaduKH,
UCIIOJNIb30BaTh UX TpaUKH JUIsl pELICHUS] YpPaBHEHUIA;

CBOOOZHO  ONEPUPOBATH  IOHATHAMHU: TPUTOHOMETPUYECKas
OKpPYXXHOCTb, OIIPEACICHHE TPUTOHOMETPUYECKUX (DYHKUMIA
YHCIIOBOTO apryMEHTa;

UCTIONB30BaTh TpaKH (HYHKIHH U HCCIICAOBAHMUS POLIECCOB U
3aBUCHMOCTEH TIpH pEUmICHWH 3aad W3 JPYTHX Y4eOHBIX
NPEeAMETOB M  pEalbHOW JKM3HHM, BBIpAXaTh (QOpPMyTaMHu
3aBUCHMOCTH MEXy BEJIMUNHAMUY;

CTpOUTHh TpaWKM KOMIO3MLUMHM (PYyHKOHMI C  [OMOIIBIO
JJIEMEHTApPHOTO HCCIEAOBaHMA M CBOWCTB KOMIIO3MIIUH IBYX
GbyHKIUT;

CTPOUTH T'eOMeTpHUYecKre o0pa3bl ypaBHEHHUH M HEPaBEHCTB Ha
KOOPAUHATHOM MJIOCKOCTH;
cBO0OOJTHO OTIepPUPOBATH
TPUTOHOMETPUUECKHUX (yHKINI;
NPUMEHATh (QYHKIMH A1 MOJAENUPOBAHUS M HCCIICTOBAHUS
peasbHBIX MPOLIECCOB.

P 04. Hayasna MmaTeMaTHYECKOr0O aHaIu3a:

CBOOOZHO  ONEpUPOBAaTh TMOHATHSAMHU:  apuUpMeTHdeckas |
reoMeTpuuecKkas — mporpeccus, — OecKOHe4yHO  yObIBarommas
reoMeTpuuecKasl MPOTPecchsi, JIMHEHHBIH M HKCIIOHEHIIMAIBHBIN
poct, (opMmylia CIOXKHBIX HPOLEHTOB, UMETh HPEJICTABICHUE O
KOHCTaHTE;

HCTIONB30BaTh MPOTPECCHM U PELICHUS PpealbHBIX 3a/ad
MIPUKIIAHOTO XapaKTepa,

MOHATHSMMU: rpaduku

CBOOOJTHO ~ ONEPUPOBATH TOHATHUSAMHU:  TOCIEIOBATEIHLHOCTD,
crocoOBl  3alaHusl  TIOCIEAOBATCIHLHOCTEH, MOHOTOHHBIE U
OTpaHUYEHHBIE  TOCJEI0BATEIbHOCTH, IOHUMAaTh  OCHOBBI

3apOXKACHUA MATEMATUICCKOI'0 aHaJIM3a KaK aHaJIu3a 6CCKOH€"IHO
MaJibIX;

CBOOO/IHO OIEpUPOBATH TOHATHSIMHU: HENPEPBIBHBIC (QYHKIINH,
TOYKM pa3pbiBa rpaduka (yHKIUHM, acUMNTOTHl Trpaduka
bynxumm;

cBOOOJTHO ONEpUPOBATh MOHATHEM: (DYHKIWA, HENMpPEphIBHAs Ha
OTpe3Ke, NPUMEHATh CBOWCTBA HETMPEPHIBHBIX (DYHKIMA IS
peleHus 3a/1a4;




apryMEHTHpPOBaTh u
KOPPEKTUPOBATH BAapUAHTHI
pelleHuid ¢ y4eTOM  HOBOH
HHPOPMALIUY, CAMOKOHTPOJIb:
BIAJCTh HaBBIKAMU
MO3HABATEIILHOW PEQIICKCUU KaK
OCO3HaHUS COBEpUIAEMBIX
nehcTBUi U MBICIUTEIBHBIX
MPOLIECCOB, UX  PE3YJbTATOB,
BIAJCTh criocobamMu
CaMONPOBEPKH, CaMOKOHTPOJIS

mpolecca U pesyabTaTa PeHIeHUs
MaTeMaTHYECKOH 3a[a4u;
IIPEIBUIETh TPYJHOCTH, KOTOPBIE
MOTYT BO3HUKHYTb IIDU PELICHUU
3a/1aud, BHOCUTb KOPPEKTUBBHI B
JIeATENBHOCT HAa OCHOBE HOBBIX

00CTOSITEIIbCTB, JIAHHBIX,
HalIEHHBIX OIIHOOK,
BBISBJIEHHBIX TPYAHOCTEH;
OLICHUBATD COOTBETCTBHE

pe3yibrara LEId U YCIOBUSM,
OOBACHITH IPUUUHBI TOCTHXKEHUS
WIM HEIOCTHKEHUS pPEe3yJbTaTOB
JIeSITeIIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OIICHKY HPHOOPETCHHOMY
OIIBITY.

CBOOOZHO OmMEpHpOBaTh MOHATHSAMH: TIepBas M BTOpas
TIPOM3BOIHBIC (PYHKIINH, KacaTeIbHas K TpaduKy (HyHKIIHH;
BBIYHCIIATh NPOU3BOJHBIE CYMMBI, NPOHM3BEICHUS, YaCTHOTO M
KOMITO3MLIMH IBYX (QyHKIMIL, 3HATh MPOM3BOAHBIC AJIEMEHTAPHBIX
GbyHKIUT;

UCIIONIb30BaTh ~ IEOMETPUYECKUH |
MPOM3BOJTHOM JUIsl pEIIeHNUs 3a1au.
UCIIONIb30BaTh MPOU3BOMHYIO U HCCIIEAOBaHUS (DYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;

HaxOAWTh HauOoJblIee ¥ HaMMEHbIIEe 3HAaYeHUS (QyHKIUU
HETIPEpBIBHOI Ha OTpE3KeE;

UCTIONb30BaTh IMPOM3BOAHYIO [UI HAaXOXICHUS HAWITYUIIETo
pemieHust B NIPUKJIAAHBIX, B TOM YHCIE  COIHAIBHO-
HSKOHOMHUYECKHX, 3a/adax, JUIS OIpPEACICHUs CKOPOCTH W
YCKOpEeHHsI Tpoliecca, 3a1aHHOro (opMyInoii uiu rpaukoMm;
cBOOOJTHO OIIepHPOBATH MOHATHUSIMU: nepBooOpasHasi,
orpe/ieTICHHbII HHTErpal, HaxOINTh nepBooOpasHbIe
9JIEMEHTAPHBIX (DYHKUUA M BBIYHCIATH HWHTErpai mo ¢opmyie
Hrrorona-JleiOnuna;

HaXOAWTh IUIOMAAN IUIOCKUX (QUTYyp W 00BEMBI TEN C ITOMOIIBIO
MHTETpaja;

UMETh TPEICTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUHM Ha
IpUMepe COCTaBIeHHs AN HepeHINATBHBIX YPaBHEHHUH;

pemiate TNpHKIAagHbIE 3aJadd, B TOM YHCIE COIHAJIBHO-
SKOHOMHYECKOTO W  (HU3WYECKOr0 XapakTepa, CpeICcTBaMH
MaTeMaTHYEeCKOT0 aHaIH3a.

ITP 05. MHoecTBa U JOTHKA:

CBOOO/IHO ONEpPHPOBATh MOHSATHUSMH: MHOXECTBO, OIlepaluy HaJ
MHOXKECTBaMH;

UCIIONIb30BaTh ~ TEOPETUKO-MHOXKECTBEHHBIH  ammapar  Juis
OTIMCAHUsI PEaJIbHBIX MPOIECCOB W SBJICHUMH, NP PEIICHNH 3a7ad
U3 IpyruX Y4eOHBIX IIPEAMETOB;

CBOOOIHO OIEpPHUPOBAaTh MOHSATHUSAMH: OIpENENICHHEe, TeopeMa,
ypaBHEHHE-CIIEJICTBHE, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa,
JIOKa3aTeIbCTBO, PABHOCWIIbHBIC YPAaBHEHHS U HEPAaBEHCTBA.

IIP 06. CBobGomHo omepupoBaTh OCHOBHBIMU IOHSATHSIMH
CTEpEOMETpUH  IpU  PEUIeHMH  33a7ad U  I[POBEICHUU
MaTeMaTUYEeCKHX PACCYKICHNU;

ITP 07. [IpuMeHATh aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX
[IPU PELICHUH TeOMETPHUYECKUX 33134,

(GU3NYEeCKUH  CMBICI
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IIP 08. KnaccugummpoBats B3aUMHOE PaCIIONIOKEHIE TPSMBIX B
MPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE;

P 09. CBoGomHO OmNEpUpOBaTh MOHATHIMHU, CBS3aHHBIMH C
yrIaMH B TPOCTPAHCTBE: MEXAY HPSAMBIMU B IPOCTPAHCTBE,
MEXJy IPSAMON U MIOCKOCTHIO;

1P 10. CBoOoAHO  pacmo3HaBaTh  OCHOBHBIC  BHJBI
MHOTOTPAaHHMKOB  (IpHU3Ma,  NUPaMUAA,  NOPSIMOYTOJbHBIH
mapaienenuren, Kyo);

IIP 11. Knmaccu¢umnupoats MHOTOTPaHHHUKH, BEIOUPast OCHOBAHUS
JUTS KJTacCU(UKALIUH;

ITP 12. CpobomHO oOmnEepHpoOBaTH MOHATHAMH, CBA3aHHBIMU C
CEUCHNEM MHOTOTPAaHHUKOB IIOCKOCTBIO;

IIP 13. BrlnonaHaTes  nNapajulebHOE,  LEHTpaJbHOE U
OpPTOTOHAIILHOE  TPOEKTHpPOBaHWE (UIYp Ha  IUIOCKOCTb,
BBITIOJIHATH N300pakeHHs (GUryp Ha IIOCKOCTH;

IIP 14. Ctpouts ce4eHHUS MHOTOTPAHHUKOB Pa3IHYHBIMU
METOZAMH, BBINOJHATH (BBIHOCHBIC) IUIOCKME YEPTeXU U3
PHCYHKOB MPOCTBIX 00BEMHBIX (QUTYP: BH] CBEPXY, COOKY, CHU3Y;
[P 15. Bpryuciare IUIOMIAAM HNOBEPXHOCTEH MHOTIOIPaHHUKOB
(mpu3Ma, THpammia), TEOMETPHUYECKHX TeJl C HPUMEHEHHEM
bopmyr;

P 16. CBoOomHO oOmepUpPOBAaTh MHOHATHSIMH: CHMMETPHS B
MPOCTPAHCTBE, EHTP, OCh U TIOCKOCTh CUMMETPHH, IEHTP, OCh U
IUIOCKOCTh CUMMETPUH (QUTYPHI;

IIP 17. Pemiarp 3amadyd Ha J0Ka3aTEJILCTBO MaTEMAaTHYECKUX
OTHOIICHUH U HaXOXXICHNUE T€OMETPUYECKUX BEIUIHH, IPUMEHSS
M3BECTHBIE METOIBl INPH pEIIeHHH MaTeMaTHYeCKUX 3aaad
MOBBIIIEHHOTO ¥ BEICOKOTO YPOBHS CJIOKHOCTH;

ITP 18. IlpumeHATs mHpoCTEHIINMEe MPOTpaMMHBIE CpeICcTBA U
3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE ~ CHCTEMBl TP PEIICHUH
CTEpEOMETPUUECKUX 3a]au;

ITP 19. U3zBnekatb, npeoOpa3oBHIBATE M HHTEPIPETUPOBATH
nH(OpMaLMIo O MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (UTypax,
MpeJCTAaBICHHYIO HA YepTeXKax U PUCYHKaX;

ITP 20. CBobGoxmHO OmnEpHpOBaTH TMOHSATHAMH, CBA3AHHBIMU C
WINHAPIYECKON, KOHMYECKOH U CPEepHUIecKO IMOBEPXHOCTIMH,
OOBSICHATH CIIOCOOBI TOTydeHUS;

IIP 21. OmnepupoBaTh NOHATHSIMH, CBSI3aHHBIMH C TeJIaMHU
BpaICHHS: IMIIMHAPOM, KOHYCOM, chepoid B Iapom;
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IIP 22. Pacno3naBaTh Tema BpalieHus (MIWIHHIP, KOHYC, cepa u
rap) U OOBSACHATH CIOCOOBI TOJYYCHHUS TEJ BpaIllCHIS,

ITP 23. KnaccuduupoBaTh B3aMHOE paciiojokeHue chepbl U
IIOCKOCTH;

ITP 24. Beruucnars BeIMYHUHBI IEMEHTOB MHOTOTPAHHUKOB U TEJ
BpallleHus, 00beMbI U IUIOIIAN ITOBEPXHOCTEHl MHOTOTPaHHUKOB
U TeJl BpaIlleHHs], FTEOMETPUYECKHX TeJl C IPUMEHEHnEeM (HopMyIT;
TP 25. CBobOomHO oOmnEepHpOBaTH MOHSATHAMH, CBS3aHHBIMU C
KOMOMHAIMsAMH  T€I  BpAalleHWI W MHOTOTPAaHHUKOB:
MHOTOTPaHHHUK, BIIMCAHHBIN B c(hepy U ONHCAHHBIA OKOJIO CepHl,
cdepa, BIHCaHHasi B MHOTOTPAaHHUK WJIH TEJIO BPaIlCHNS;

P 26. BpMuHCAAT COOTHOLIEHUS MEXAY IUIOLIAAIMHU
MOBEPXHOCTEH 1 00beMaMH MOTOOHBIX TelT;

ITP 27. M306paxats u3y4yaemble GUIYpHbI, BBITOJIHATH (BHIHOCHBIE)
IUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QUTYp: BHJ
CBEpXY, COOKY, CHU3Y, CTPOUTh CEUCHHUS TeJl BpaIllCHUS;

IIP 28. U3Bnekatb, WHTEPNPETHPOBATh W MNPEOOPA3OBHIBATH
nH(opManuIo O MPOCTPaHCTBEHHBIX IeOMETpUYecKuX (urypax,
MIPEJCTAaBICHHYIO HA YePTEXKax U PUCYHKaX;

P 29. CeobomHO oOmepuUpoOBaTH MOHSATHEM BEKTOp B
MIPOCTPAHCTBE;

IIP 30. BoinoaHATh onepanuy HajJl BEKTOPaMU;

P 31. 3agaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CHCTEME
KOODJIMHAT;

[P 32. Pemate reoMeTpuuecKkre 3ajaud Ha BBIUKCIIEHHUE YTJIOB
MEXIy MPSMBIMH U IUIOCKOCTSIMM, BBIYHCIICHHE PACCTOSHUM OT
TOYKH 10 IUIOCKOCTH, B I€JOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPAWHATHOTO METOJIa IIPH PELICHUHY;

P 33. CBoOomHO OMEpUPOBATH TMOHSATUSIMHU, CBS3aHHBIMU C
JIBU>KEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBHXKEHUI;

IIP 34. BrmonHATF W300paKeHWS MHOTOTPAHHUKOM W TEJ
BpallleHUs TpU  MapajuleIbHOM  IEepeHoCe,  IEHTPalbHOM
CUMMETPHH, 3€pKaJdbHOIl CHUMMETpPHM, NPU TMOBOPOTE BOKPYT
IpsIMOH, IpeoOpa3oBaHus TO100US;

ITP 35. CtpouTh cedyeHUs MHOTOTPAHHUKOB M TeJl BpPAllCHUS:
ceueHnsl IWIMHApa (HapajuleNIbHO M TIEPIEHIUKYISIPHO OCH),
cedeHMsI KoHyca (MapauielskHOe OCHOBAHUIO M IIPOXOIAIIee Yepe3
BEPIINHY), CEUEHHS I1apa;

P 36. Vicmonb3oBaTh METOABI TOCTPOSHHUS CEYCHHUN: METO]
CJIEJIOB, METOJI BHYTPEHHEr0 MPOEKTHPOBAHM, METOJ IepeHoca
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CEeKYILEeH MII0CKOCTH;

IIP 37. [loka3pIBaTh TEOMETPHUECKIE YTBEPKICHNUS;

P 38. Ilpumenars reomerpuyeckue GaxkTbl JUIS PELICHUS
CTepeOMEeTPUUECKUX 3a/ad, MPEIoNaralolX HECKOIbKO IIaroB
pellIeH s, eClIN yCIOBUS IPUMEHEHUS 3a/1aHbl B SBHOW U HESIBHOM
opme;

ITP 39. IIpuMeHATs NpOrpaMMHBIC CPEACTBA U 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHbIE CUCTEMBI TP PELICHUU CTEPEOMETPUIECKUX
3ajad4;

P 40. IIpuMeHATH TMOJY4YEHHbIE 3HAHUS HA MPAKTHUKE:
CPaBHUBATh, aHAJIM3UPOBATh M OLICHUBATh pPEalIbHBIE CUTYyallWH,
MPHUMEHSTH U3y4YCHHBIE NTOHATUS, TEOPEMBL, CBOIICTBA B MPOIIECCE
MOMCKAa  pEIIeHWs  MaTeMaTHYecku  copMynnpoBaHHOMH
mpoOJeMbl, MOJIEIHPOBATh peajbHble CHTYyallud Ha S3bIKE
TeOMETpHH, HCCIIeI0BaTh IIOCTPOCHHBIE MOJeNnu c
HCTIONB30BaHUEM I'€OMETPHUECKUX MOHATHH U TeopeM, ammapara
anreOppl, pemarh NpaKTHYECKUEe 3ajayd, CBSI3aHHBIE C
HaXO0’KJICHUEM IeOMETPHUIECKUX BEIUYHH;

ITP 41. Nmets mpencTaBieHus 00 OCHOBHBIX dTamax pa3BUTHS
TreOMETPUM KaK COCTaBHOW 4YacTH (yHAAMEHTa pPa3BHTHS
TEXHOJIOTHIA.




. CTPYKTYPA U COJAEP)KAHUE YYEGHOU JUCIHUATLIAHBI «<MATEMATHUKA»

2.1 O0beM yueOHOM AMCUMILIMHBI U BUABI Y4eOHOI padoThl

Buna yueOHoii padoThI O0bem B yacax

O061beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHO# TUCHUTITIMHBI 340
BT. 4.:

1. OcHoBHoOe cofep:kaHue 300
BT. U.:

TEOpETHYECKOe 00yUueHne 224
IPAKTUYECKUE 3aHSITUS 76
2. IIpodeccnoHalibHO-OPUEHTHPOBAHHOE COJEPKAHIE 34

(comeprxkaHue NPUKJIATHOTO MOTYJIS)

B T. 4.
TEeOopeTu4ecKoe o0yuyeHue 0
MPAKTUYECKUE 3aHATUSA 34

[IpomexxyTouHas arrectanus B popme IK3aMeHa 6
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2.2. TemaTnyeckuii IVIaH U co/iep:KaHNe y4eOHOH AU CHMIIIMHBI

HaumeHoBaHue Conep:xkanue yuye0HOro Mmarepuasa (0OCHOBHOE U O0bem yacoB Dopmupy
pa3iesioB U TeM npogeccuoHAILHO-OPUEHTHPOBAHHOE), NPaKTHYecKue 3ausATUust | Beero | IIpaktu | [Ipodeccuonan emMble
YyecKue bHO- KOMIIETEeH
3aHATH | OPHUEHTHUPOBAH (00
b 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 0 0 OK 04,
MaTeMATHKHU NPH | TOBCEITHEBHOM J1€ATEIHHOCTH. OK 05,
OCBOCHHH OK 06
CHenuaJbHOCTH IIK 1.5,
Tema 1.2 Cojep:xanue y4eGHOr0 MaTepuaia 4 2 2 IIK 3.5.
Yucaa u BbIYMcaeHUs. | J[eHCTBUS HaA MOJOXKUTEIbHBIMH W OTPULIATENIHBIMU UHUCIIAMH, 2 0 0
BobipaskeHust U | OOBIKHOBEHHBIMH H JICCATUIHBIMH JPOOSMHU.
npeodpa3oBanus

IIpakTnyeckoe 3ansaTue Nel 2 2 2

Pemienne 3axa4 ¢ @NpuMeHeHHeM poleil, ypaBHEHWH,

HEPABEHCTB W OCHOBHBIX JelCTBHIi apu(pMeTHKH U ajredpbl B

npogecCHOHAIBHOM AeATEeJNbHOCTH cJiecapsi-HAJIaYMKa.
Tema 1.3. Copnepxanue yueOHOro MaTepuasa 4 2 2
I'eomeTpus Ha | Bunsl miockux Guryp m ux miomaapb 2 0 0
IIOCKOCTH IpakTuyeckoe 3ansTHe Ne2 2 2 2

Penienue 3aj1a4 Ha HaXO0sKJIeHHue mjiomaaen B

upodwccuoua.ubuoﬁ ACATCIBHOCTH CJIeCapsi-HaJaIIHUKa.
Tema 1.4 Coaep:xaHnue yueOHOT0 MaTepuaJia 4 2 2
IIpouenTHbIe [IpocTbie MpOLEHTHI, pa3Hble COCOObl MX BblUMCIEHUS. CIoXKHBIE 2 0 0
BBIYMCJICHHS TPOIICHTHI
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IIpakTyeckoe 3anaTHeNed Pacuér nmoxasareseil, BLIPAKEHHBIX 2 2 2

B NPOLEHTaX, B NMPo(ecCHOHAILHON /IesiTeILHOCTH cjecaps-

HAJIQIYNKA.
Tema 1.5 Coaep:xkaHue yueOHOTr0 MaTepHaJia 4 2 2
YpaBHeHust U | JIuneiinsle, KBaApaTHbIE, JpPOOHO-IMHEMHBIE ypaBHEHUA U 2 0 0
HEpPaBeHCTBa HEpaBEHCTBA

IIpakTnyeckoe 3anaTHe Ned Pemienne 3aaa4 ¢ npuMeHeHuem 2 2 2

JHHEHHBIX, KBAJAPATHBIX, [POOHO-THHEHHbIX YpPABHEHUH WU

HepaBeHCTB B NPO(ecCHOHAIbHON /1esiTeILHOCTH  cliecapsi-

HAJIQTYNKA.
Tema 1.6 Coaep:xanue yueOHOIro MaTepHaJia 4 2 0
Cucrembl ypapHeHuil M | CocoObl pelieHus CHCTEM JHMHEHHBIX YypaBHeHWH. [loHsTHs: 2 0 0
HEPaBEeHCTB Matpuna 2x2 u 3x3, onpenenutens matpulibl. Meton [Maycca.

IIpakTHyeckoe 3ansitue NeS CucreMbl JTHHEHHBIX YPAaBHEHUI U 2 2 0

HEPABEHCTB.
BXo0/1H0ii KOHTPOJIb Conep:xaHue yueOHOro MaTepUaja 2 2 0

IIpakT4eckoe 3ansitue Ne6 BoinosiHeHHe KOHTPOJILHOM PadoThI 2 2 0

«BplunciieHns ¥ Npeodpa3oBaHUA»
Pa3nes 2 IIpsiMble M JIOCKOCTH B POCTPAHCTBE 18 6 2 OK 01,
Tema 2.1. Conep:xaHue yuedOHOr0o MaTepHaa 2 0 0 OK 02,
OcHoBHBIC nousitug | [Ipenmer crepeomerpun. OCHOBHbIE NOHSTHUS (TOYKa, HpAMasd, 2 0 0 OK 04,
CTepeOMeTPHUH. IUIOCKOCTh, NMPOCTPAaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH. OK 05,
Pacnionoxenne npsmbix u | [lepecekarommecs, MapajulelibHble W CKPENIMBAIOIINECS TPSIMBIE. OK 06
IUIOCKOCTEN [Tpu3Hak ¥ CBOMCTBO CKpeIIUBAIOMIUXCS MNpsAMBIX. OCHOBHBIE MK L.5.,

IPOCTPAHCTBEHHBIE (PUTYPHI. IIK 3.5.
Tema 2.2. Copepxxanue yuyeOHOro MaTepuaJa 4 0 0
IHapajuenbHOCTH [TapannensHble npsamas U TWIocKocTh. Omnpenenenue. [IpusHak. 4 0 0

NpAMBIX, NpPAMOA |
MJIOCKOCTH, IJIOCKOCTEH

CpoiictBa (c mgokazaTenbcTBOM). [lapannenbHble  TUIOCKOCTH.
Omnpenenenne. [Ipuznak. CBoiicTBa (¢ qoKazarenbcTBoM). TeTparap
u ero iemenTtbl. [lapansenenunen u ero 31emMenTsl. CBOMCTBA
MPOTUBOINOJIOKHBIX TpaHeH W JWAroHaJiel IapajielienuIe/a.
Iloctpoenue ceuenuii. Pemienue 3amay.
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Tema 2.3. Copnepxxanue yueOHOro MaTepuaJa 6 2 0
IlepneH MKYJISIPHOCTH [lepnieHquKynspHBIE HpsIMBIE. [TapannensHble psiMbIe, 4 0 0
NPSAIMBIX, IPAMOIi 1 NEepIEHANKYISIpHbIE K IUIOCKOCTH. [Ipu3HaK meprneHauKyIspHOCTH
IUIOCKOCTH, IUIOCKOCTeH | mpssMoli W 1uiockoctu. JlokazarenscTBo. [leprieHmukynssp w
HAaKJIOHHA. [IepnieHquKynspHbIC IJIOCKOCTH. IIpusnak
NepNeHIuKYJISIPHOCTH IUIOCKOCTel. J[oka3aTenscTBo.
PaccTosiHMs B IPOCTpaHCTBE
IIpakTnyeckoe 3aHATHE Ne7 Pemenne 3agayq no 2 2 0
NMepPNeHIHKYJISIPHOCTH NPSAMBIX M IJI0OCKOCTeH
Tema 2.4. Coaep:xanue yueOHOro MaTepHaJia 2 0 0
Teopema 0 Tpex | Teopema o Tpex meprnenaukyisipax. JlokazaTenbCcTBO. YTOI MEXITY 2 0 0
NepreHIuKYJIsipax PSMOM U INIOCKOCTBI0. YTOJI MEXY INIOCKOCTSIMU
Tema 2.5. Coaep:xanue yueOHOro MaTepHaJia 4 4 2
IMapajiesbHbIe, IIpakTHyeckoe 3anaTHe Ne§ Penenue reoMerpuyecknx 3a1a4 B 2 2 2
nepreHIuKyJIsipHbIe, npogecCHOHAIBLHOI IeATEJLHOCTH Cliecapsi-HaJaTYuKaA.
CKpeluBaomuecs IpakTnyeckoe 3auaTHe Ne9 BoinosiHeHne KOHTPOJIbHOI padoThI 2 2 0
npsimMble. «IIpsIMBI M IJIOCKOCTH B POCTPAHCTBE»
IIpsiMble ¥ MJIOCKOCTH B
NPOCTPAHCTBeE.
Pa3nen 3. KoopauHaTtsbl 4 BEKTOPBI 12 4 2 OK 01,
Tema 3.1 Copepxanue yueOHOIro MaTepuasa 4 0 0 OK 02,
JexapToBbl JlexapToBbl KoOpAMHATHI B mpocTpaHcTBe. [Ipocreiimme 3agaun B 4 0 0 OK 04,
KOOP/JANHATHI B KoopauHaTax. PaccrosiHue MexXIy ABYMS TOYKaMH, KOOPIUHATHI OK 05,
NPOCTPaHCTBe. CEpENMHBI OTPE3KA OK 06,
Paccrosinue mexay IIK 1.5,
ABYMS TOYKAMH. [IK 3.5.
Koopannatsl cepeannbl
0Tpe3Ka
Tema 3.2 Copepxxanue yuyeOHOro MaTepuaJa 2 0 2
BekTops! B | Bextopsl B mpoctpaHcTBe. ClOXKEHHWE W BBIYMTAHUE BEKTOPOB. 2 0 0
NPOCTPAHCTBe. YMHOXeHHe BekTopa Ha uucino. KomiulaHapHble BEKTOPBI.

CkaisipHOe pOM3Be/IeHHE BEKTOPOB. Pa3iioskeHne BEKTOpa Mo TpeM
HEKOMIUJIAaHAPHBIM BeKkTopaM. KoopJauHaThl BEKTOpa, CKasPHOE
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YroJ Mex1y BeKTOpaMu.
CkagasipHoe
Npou3Be/ieHHe BEKTOPOB

MPOU3BEJICHHE BEKTOPOB B KOOPAMHATAaX, yroJl MEXAY BEKTOpaMHu,
YroJl MEXIy MPSMOM U IIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSIMH.
YpaBHeHHE IIOCKOCTH. ['eOMeTprUeCKUil CMBICI ONpeIeTuTeNs 2x2

IIpakTuyeckoe 3ansatue Ne 10 Briuncienne paccrosuuii u 2 2

IJI0MA/ed HA MJIOCKOCTH B MPOdecCHOHATBLHON J1esiTeJILHOCTH

cyecapsi-HAJATYHKA.
Tema 3.3 Copnepxxanue yueOHOro MaTepuaJa 4 2
Pemenne 3aaa4. | JlekapToBbl KOOPJMHATHI B IPOCTpAaHCTBE. BEKTOPHI B IPOCTPaHCTBE.
Koopannartel u BekTopbl | Ciio)keHHE M BEIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO.

Komnnanapusle BekTopbl. CKalsipHOE NPOU3BEICHHE BEKTOPOB.

PaznoxxeHne BeKTOpa IO TpeM HEKOMIUIAHAPHBIM BEKTOPAM.

[Tpocreiimme 3agaun B KoopauHaraX. KoopauHaTel BeKTOpa, 2 0

paccTosiHHEe MEXIy TOYKaMH, KOOPAMHATHI CEPEJAMHBI OTpE3Ka,

CKaJIIpHOE MPOU3BEACHUE BEKTOPOB B KOOPJIMHATAX, YTOJI MEXIY

BEKTOPAMM, YIOJI MEXIY MNPSMON M IUIOCKOCTBIO, Yrojl MEXAY

IUIOCKOCTSIMU

IIpakTuyeckoe 3ansitue Nell BblInosHeHHe KOHTPOJILHOM 2 2

padoTsl «KoopanHaThl M BEKTOPbI»
Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKInU 36 8 OK 01,
Tema 4.1 Coaep:xanue yueOHOT0o MaTepHaJia 2 0 OK 02,
Tpuronomerpuyeckue Pangnannas mepa yria. [ToBOpoT Touku BOKpYT Hadana KOOpAMHAT. 2 OK 04,
$yHkmun Ormpezienenne CHHYyca, KOCHHYCA, TAHTCHCA M KOTAHTEHCA. 3HAKH OK 05,
NPOU3BOJIBLHOIO  yIJIA, | CHHyCa, KOCHHYCa, TaHIMe€HCa M KOTaHIeHCa [0 YEeTBEPTSM. 0 OK 06,
yucaa. PanuanHasi M | 3aBUCMMOCTh  MEXIy CHHYCOM, KOCHHYCOM, TaHICHCOM H IK 1.5.,
rpajgycHasi Mepa yria KOTAHI'€HCOM OJIHOT'O U TOT'O JK€ yria IIK 3.5.
Tema 4.2 ConeprxkaHue y4e0HOro MaTepuasa 2 0
OcHOBHbBIE Tpuronomerpuueckue TOXxIecTBa. CHHYC, KOCHHYC, TaHT€HC H 2 0
TPUTOHOMeETPUYECKHE KOTAHT€HC YTJIOB O ¥ - 0. DOPMYITBI IPUBEICHUS
TOKAECTBA.
DopMyJibl IPUBEICHUS
Tema 4.3 Copepxxanue yueOHOro MaTepuaJa 4 0
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CI/IHyC, KOCHUHYC, TAHTC€HC

Cymma u pa3zHocTb cuHycoB. CymMMa M pa3HOCTb KOCUHYCOB. CHHYC

CYMMbI M Pa3HOCTH JABYX | U KOCHHYC JABOHHOro yria. @opMyibl IOJOBUHHOIO YIJIA. 4 0 0
yIJI0B [IpeoOpa3oBaHusi CyMMBl TPUTOHOMETPHUYECKUX (YHKUUH B
Cunyc u KOCHHYC | IDOM3BEJCHUE U  IPOU3BEINEHHA B CymMMy. BelpaxeHue
ABOITHOTO yria. | TPUTOHOMETPUYECKUX (YHKIMHA Yepe3 TaHIeHC IOJIOBUHHOTO
@®opMyJibl MOJOBHUHHOIO | ApIyMEHTA. IIpeoOpa3oBanusn MpoCTeHIMX
yriaa TPUTOHOMETPHYECKUX BbhIpasKeHMil
Tema 4.4 Coaep:xxanue yue0HOro MaTepuaJia 2 0 0
DyHKUMH, X cBOMcTBA. | O0acTh ONpeeNeHNsl U MHOXKECTBO 3HaUeHUN QyHKIMI. YETHOCTD,
Cnoco0sl 3ajaHusl | HEYETHOCTD, MEPUOTUIHOCTh PyHKIMA. CrIOcOOBI 3aJaHUs (PYHKIIHIA 2 0 0
byHkumi
Tema 4.5 Coaep:xxanue yue0HOro MaTepHaJia 4 0 0
Tpuronomerpuyeckue Ob6unacth ONpeeIeHUs u MHOECTBO 3HA4YCHUU 4 0 0
(yHknmu, uX cCBOMCTBA M | TpUroHOMeTpuueckux  GyHkiui.  Y€THOCTHh,  HEYETHOCTD,
rpaguku NepHOAUYHOCTh TPHUroOHOMeTpuueckux (pynkumii. CpoiicTBa U
rpaduku GyHKIMA y = cos X, y =sin X, y =tg X, y = ctg X.
Tema 4.6 Conep:xanue yueOHOT0o MaTepHaJia 4 2 0
IIpeodpasoBanue Cixatue ¥ pacTsbkeHre rpauKoB TPUTOHOMETPUUYECKUX (PYHKIIMH. 2 0 0
rpaguxos
TPUTOHOMETPHYECKUX
byHxkuui IIpakTnueckoe 3ansitne Nel2. IIpeoOpa3zoBanue rpadukoB 2 2 0
TPUTOHOMETPHUYECKUX (DYHKIUH
Tema 4.7 Copepxanue yueOHOIro MaTepuaa 2 2 2
Onucanne IIpakTnyeckoe 3ansaTHe Nel3. Ucnonb3oBaHue CBONCTB 2 2 2
NPOU3BOACTBEHHDLIX TPUTOHOMETPUYECKHX pyHKumMm B npogdeccHOHAIBLHOU
NPOLECCOB € NMOMOIUBIO | eATeLHOCTH ciecapsi-HalaunKa.
rpa¢gukoB pyHKIUA
Tema 4.8 ConeprxkaHue y4e0HOro MaTepuasa 2 0 0
OoparHble OO6patHble TpuroHoMeTpudeckue pyHkuuu. Vx cBoiicTBa u rpaduxu 2 0 0
TPUTOHOMeETPUYECKHe
byHKuun
ConeprxaHue y4eOHOro MaTepuasa 6 2 0
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VYpaBHeHHE cos X = a. YpaBHEHHUE sin X = a. YpaBHEHHeE tg X = a, ctg

X = a. Pemenue TpUroHoMeTpu4ecKMX YpPaBHEHHil OCHOBHBIX 4 0 0
Tema 4.9 THIIOB: IPOCTEUILINE TPUTOHOMETPUUECKUE YPABHEHU S, CBOIALLIMECS
Tpuronomerpuueckue K KBaJpaTHbIM, pELIaeMble pa3JIOXKEHHEM Ha MHOXXUTEIH,
YPABHEHHSA U OJTHOPOJTHBIE.
HepaBeHCTBAa [Tpocreiimne TpUroHOMETpUYECKUEe HEPABEHCTBA
IIpakTnyeckoe 3ansiTue Nel4 PermieHue TpPUroHOMeETPHYECKHX 2 2 0
YPAaBHEHHUIi U HEPABEHCTB
Tema 4.10 ConeprxaHue y4eOHOro MaTepuasa 2 0 0
Cucremsl CucreMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUN 2 0 0
TPUTOHOMETPHYECKUX
YPaBHeHUi
Tema 4.11 ConeprxaHue y4eOHOro MaTepuasa 6 2 0
Pemienne 3amxau. ocHOBBI | [IpeoOpazoBaHre TPUTOHOMETPHUYECKUX BbIpakeHUi. Permienue 4 0 0
TPUTOHOMETPHH. TPUTOHOMETPHYECKHUX YPABHEHH M HePaBEeHCTB B TOM YHCJIE C
Tpuronomerpuieckme HCIO0JIb30BAHUEM CBOICTB QyHKIMIA.
pynxuun IIpakTuyeckoe 3anaTe NelS5S BpinosiHeHHe KOHTPOJIBLHOM 2 2 0
padoThI no Teme «OcHOBBI TPUTOHOMETPHH.
Tpuronomerpuyeckue PyHKIUN».
Paznen 5. KommiekcHbie yuciia 10 2 0 OK 01,
Tema 5.1 Copepxanue yueOHOIro MaTepuasa 4 0 0 OK 02,
KommnexkcHble yncia [TonsiTue kommekcHoro yncia. ConpskeHHbIE KOMITJIEKCHBIE YUCIIA, 4 0 0 OK 04,
MOIyJdb M apryMeHT KOMIUIeKCHoro uucia. Popma 3amucu OK 05,
KOMIUTCKCHOTO Ynclia (TeOMETpHYeCcKasi, TPUTOHOMETPHUYECKAs, OK 06
anreOpanyeckas). ApupmMerndyeckue 1eiCTBUS ¢ KOMILJIEKCHBIMH
YHCJIAMH
Tema 5.2 Copepxxanue y4eOHOIro MaTepuaJa 6 2 0
I[Ipumenenne BbinosiHeHHe pacyeToB € NOMOIIBI0 KOMILIEKCHBIX YHCEJ. 4 0 0
KOMILIEKCHBIX YHcel [TpuMepbl HCNOTIB30BaHUSL KOMIUIEKCHBIX YHCE
IMpakTnyeckoe 3aHsaTHe Nel6 BbInoiHeHHEe KOHTPOJIbHOIA 2 2 0
padoTthl o TeMe «KoMIuIekCHbIE YHCIa)»
Paznea 6. [Ipon3BoaHas QyHKIMH, ee IPHMEHEHHE 42 10 4
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Tema 6.1 Copnepxxanue yueOHOro MaTepuaJa 4 0 0
ITonsitue mnpousBoaHOM. | OnpeneneHne YHUCIOBOW TOCIEIOBATEIBHOCTH U CHOCOOBI ee
®opmyabl M npaBuia | 3agaHus. CBOICTBa YMCIOBBIX MOCEI0BaTeIbHOCTEN. Onpeenenne 4 0 0
auddepeHPOBAHUSA npenena MOCJIEI0BATEILHOCTH. Beruucnenue IIPELIENIOB

nocnenoBarenpHocTedt. [lpemen QyHknmm Ha OECKOHEUHOCTH.

[Ipenen  ¢ynknum B Touke. IlpupameHue aprymeHTa.

IIpupamenne ¢ynxknuu. 3agaum, NpuBOAsIHEe K IOHATHIO

npou3BoaHoi. OnpeneneHue Npou3BOAHOU. AJITOPUTM OTBHICKAHUS

IIPOU3BOJHOU
Tema 6.2 Coaep:xanue yueOHOro MaTepHaJia 4 2 0
IIpousBoanbie  cymmbl, | Dopmynsl quddepennnpoBanus. [IpaBuna muddepeHipoBanus 2 0 0
pa3HoCcTH npousBeleHusl, | [IpakTuueckoe 3aHsitue Nel7 BplumcieHHe NPOU3BOAHON IO 2 2 0
YacTHOIO (popmyJiam 1udgepeHPOBAHUSA
Tema 6.3 Coaep:xanue yueOHOro MaTepHaJia 4 2 0
IIpousBoanbIe Onpenenenue CII0KHOM GbyHKIHIH. [IpousBonHas 2 0 0
TPUTOHOMETPUYECKUX TPUTOHOMETPHYECKHUX (DYHKIUH.
¢ynxuumii. IIpousBoanas | [Ipakruveckoe 3ansitue Nel8 Bolunciienune NpPoOU3BOIHOI 2 2 0
CJIOKHOW PyHKIHH CJIOKHOU PYHKIUT
Tema 6.4 Copepxanue yu4eOHOro MaTepuasa 2 0 0
IlonsTue [TonsitTue HempepbiBHOM — ¢yHKiuu. CBoiicTBa  HENmpephIBHON 2 0 0
0 HeNPePbIBHOCTH byHKINN. Cas13p MEXIY HENPEPBIBHOCTHIO u
bynxuun. T hepeHIMPYEMOCThI0 (PYHKIIMM B TOYKE. AJTOPUTM pEIICHUS
Meton nHTEpBATOB HEPABEHCTB METOJIOM MHTEPBAJIOB

I'eomeTrpruyeckuii cMbICJ NPOM3BOAHON (PYHKUMH — YIVIOBOU

KOdpGUITUEHT 2 0 0

KacaTelbHOMU K rpaduKy QyHKIUHU B TOUKE. Y paBHEHHE KacaTeJIbHOM

K Trpapuky GyHKOUH. AJTOPUTM  COCTaBJICHUS  YpaBHEHMS

KacaTenbHOHU K rpaduky dyHkmu y=f(x)
Tema 6.6 Copepxxanue yuyeOHOro MaTepuaJa 4 2 2
Dusnyeckui cMbica | Ousznueckuit (MEXaHUMUYECKUN) CMBICT MPOU3BOJHON — MTHOBEHHAS
NPOU3BOIHOM B | CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (1) 2 0 0

OK 01,
OK 02,
OK 04,
OK 05,
OK 06
IIK 1.5.,
IIK 3.5.,
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npogeccuoHAIbHBIX IpakTuyeckoe 3ansitue Nel9 Pemienue 3aja4 na uznyeckunii 2 2 2
3agavyax CMBIC]I TPOM3BOAHOM B NPO(ecCHOHAIBHON IesATeJbHOCTH
cjaecapsi-HAJATYUKA.
Tema 6.7 Coaep:xkaHue y4eOHOT0 MaTepHaJia 4 0 0
MoHOTOHHOCTH Bospacranue u yosiBanue QyHKIMH, COOTBETCTBUE BO3PACTAHUS U
bynxuun. Touku | yObiBaHusa (pyHKIIMU 3HAKy Npou3BOaHOW. [loHATHE MPOM3BOIHOM 4 0 0
IKCTpeMyMa BBICIIETO TIOPSIIKA, COOTBETCTBHE 3HAKa BTOPOW IPOW3BOAHOM
BBIMYKJIOCTH (BOTHYTOCTH) (YHKIMU Ha OTpe3Ke. 3ajauud Ha
MakCUMyM # MHUHHUMYM. [loHATHE acUMNTOTHI, CHOCOOBI UX
onpezeneHus. AJrOpUTM HCC/IeJ0BAHNS (PYHKIMH U MNOCTPOEHUsI
ee rpaduka ¢ NOMOWIBLI0 NPOM3BOAHOH. J[poOHO-MMHEHHAs
byHKIHSA
Tema 6.8 Coaep:xanue yueOHOIro MaTepHaJia 4 0 0
HUccnenoBanue pynkumii | UccnenoBanue (YHKOUMM HAa MOHOTOHHOCTH U IOCTPOCHHE 4 0 0
U N0CTpoeHue rpapukoB | rpadukos.
Tema 6.9 Hauboabmee u | Copep:kanne yaeGHOro Mmatepuajia 4 0 0
HauMeHblIee 3Ha4YeHHs | Haxoxaenue HauOOJNbIIEro M HaWMEHBIIETO 3HAYEHUH (DYHKIMA,
pynkuuu nocrpoeHne rpaQuKOB MHOIOWIEHOB C HMCHOJIb30BaHUEM 4 0 0
anmapara MaTeMaTH4ecKOro aHaJIn3a
Tema 6.10 Coaep:xanue yueOHOIro MaTepuaJia 6 2 2
Haxoxnenue Haunmensbiiee 1 HanboJib1Iee 3HaYeHNe PYHKIIMM HA OTpPe3Ke 4 0 0
ONTUMAJILHOTO IpakTnyeckoe 3ansitue Ne20 Briumcienne Handosbiiero u 2 2 0
pe3ysbTara ¢ MOMOWILIO | HauMeHbinero 3Hadenni ¢Gyaxnun B npodeccnoHalbHON
NPOU3BOTHOM B | 1eTE€JbHOCTH cJiecapsi-HaJaJ4uuKa.
NMPaKTHYECKHUX 3a/1aYax
Tema 6.11 ConeprxkaHue y4e0HOro MaTepuasa 4 2 0
Pemenne 3apad. | opmynel u  mpaBuna guddepeHnupoBanus. HcciemoBaHue
IIpousBoanasi pyHKuIMH, | YHKIUI C TOMOIIBIO MPOU3BOAHON. Hanbompiee 1 HanmMeHbIIIee 2 0 0
ee IpUMeHeHne 3HaueHUsl QYHKIIUU
IIpakTuyeckoe 3ansitue Ne21 BbinosiHeHUe KOHTPOJIbHASL paOOTHI 2 2 0
no teme « IIpou3BoaHasi pyHKIUH, ee NPUMEHEHH e
Pazgesn 7. MHOrorpaHHMKHM U TeJIa BpalleHust 44 10 4
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Tema 7.1 Copep:xaHue yueOHOI0 MaTepUaa 2 0 0

Bepmunel, pedpa, rpann | Coaep:kanue y4e0HOro MaTepuajia 2 0 0

MHOTIOrpaHHHKA [Tonsitue MHOTOrpaHHMKa. Ero snmeMeHTsI: BepmnHbl, pedpa, rpaHu. 2 0 0
Juaronans. Ceuenne. Bolmykibie 1 HEBBITYKIIbIE MHOTOIPAHHUKH

Tema 7.2 Copep:xaHue yueOHOI0 MaTepUaa 2 0 0

IIpusma, ee | [Tonstue npusmel. Ee ocHoBanus u OokoBble rpaHu. BricoTta

cocTaBJjsIOIIUe, npusMmsbl. [Ipsimas u HakinonHas npusma. IlpaBunbHas mpusma. Ee 2 0 0

ceyenue. Ilpsmass wm | ccucHue

NPaBWILHASI PU3MBbI

Tema 7.3 Coaep:xanue yue0HOro MaTepHaJia 2 0 0

IMapannenenunen, kyo. | [lapamienenuren, CBOHCTBA MPSIMOYTOJIBHOTO TapaylielieHuIea,

Ceuenne Ky0a, | ky0. Ceuenue Ky0a, nmapauienenumneaa

napaJuiesjienumnena 2 2 0

Tema 7.4 CopepxaHue yaeOHOro Marepuaa 2 0 0

IInpamuna, ee | [lupamuna u ee osnmementsl. CeueHne nupamuzabl. llpaBuibHas

coCcTaBJISAIOIIHNE, nupamMuaa. Y cedeHHas mupaMuaa 2 0 0

ceveHme. IIpaBunbHas

npamMua. VYceuenHnas

nMpamMuaa

Tema 7.5 Conep:xanue yueOHOT0 MaTepHaJia 2 2 0

boxoBas u  moJHas | [nomans 60KOBOI U MONTHOM MOBEPXHOCTH MPU3MBI, TUPAMHU/IBI 2 2 0

NMOBEPXHOCTh  MPHU3MBI,

MHPAMHUABI

Tema 7.6 Conep:xanue yueOHOT0 MaTepHaJia 4 0 0

Cummerpusi B KyOe, | CHMMeTpUST OTHOCHTEJIbHO TOYKHM, TMPSAMOH, TJIOCKOCTH.

napaJjuiejenuresne, Cummetpus B KyOe, mapajuiesenuIie/ie, mpu3Me, TUpaMuIe 4 0 0

npu3Me, NHPaAMHUjIe

Tema 7.7 Coaep:xaHnue yueOHOIro MaTepHuaJia 4 2 2

IIpumepbr cummerpuii B | CUMMETpHs B IPUPO/JIE, APXUTEKTYpe, TEXHUKE, B OBITY 2 0 0

npogeccun

OK 01,
OK 02,
OK 04,
OK 05,
OK 06
IIK 1.5.,
IIK 3.5.
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IIpakTHyeckoe 3ansitue Ne22 Peuienue reoMeTpuueckux 3a1ad 2 2 2
HAa  HaxXo)KJeHHe  CHMMEeTPHM B  NpogecCHOHAILHOMN
NesITeJIbHOCTH _cjlecapsi-HaJIaTuuKa
Tema 7.8 Coaep:xkaHue y4eOHOT0 MaTepHaJia 2 0 0
IIpaBuiabHbIE [lonsiTne mnpaBuiIbHOrO MHOrorpaHHuka. CBOHCTBa IpaBUIIbHBIX 2 0 0
MHOTOTPaHHHUKH, UX | MHOTOTPaHHUKOB
CBONCTBA
Tema 7.9 Coaep:xanue yue0HOro MaTepHaJia 2 0 0
Huaunap, ero | llmwmuaap u ero snementsl. CedeHue muwimMHApa (MapauielbHOE
COCTABJISAIOLIHE. OCHOBaHHIO U OcH). PazBepTka numHapa 2 0 0
CeueHue HUWIHHAPA
Tema 7.10 Coaep:xanue yue0HOro MaTepuaJia 4 0 0
Konye, ero | Konyc m ero onementel. CedeHne KoHyca (mapaJuiesibHOe 4 0 0
COCTaBJISIIOLIHE. OCHOBAHWI0O M TIPOXOJsiliee 4epe3 BepIIMHY), KOHHYECKHE
CeuyeHne KoHyca cedyeHusi. Pazeeprka koHyca
Tema 7.11 ConeprxaHue y4eOHOro MaTepuasa 2 0 0
YcedyeHHBIN KOHYC. | YceueHHbIH KoHyc. Ero oOpasytomas u Bbicota. CeueHue 2 0 0
Ceuenne YCE4EeHHOI'0 | YCEUeHHOTrO KOHyca
KOHYyca
Tema 7.12 ConeprxaHue y4eOHOro MaTepuasa 2 0 0
Ilap wu cdepa, wux |Ilap u chepa. B3aumuoe pacnonoxeHue cdepbl U IMIOCKOCTH. 2 0 0
ceyeHM sl Ceuenue mapa, cepbl
Tema 7.13 Copepxanue yueOHOIro MaTepuasa 2 0 0
IlonsTne 00 o0beme | [lonstne 00 oObeme Tema. OObeM Kyda W TIPSMOYTOIBHOTO 2 0 0
TeJia. Ortnomenne | napaenenunena. O6beM npusMbl M HWiIMHApa. OTHOIIEHHE
00beMOB MOJO0HBIX TeJ1 | 00BEMOB TIOJIOOHBIX TeJl. ' eOMETPHUIECKHUIT CMBICIT ONIPEISITUTENS 3-
ro IopsijiKa
Tema 7.14 ConeprxkaHue y4e0HOro MaTepuasa 2 0 0
O0bembr u  miaomaau | O0bemMbl nHUpamMuabl U KoHyca. OOwvem mapa. Ilmomaam 2 0 0
MOBEPXHOCTEN TeJl MTOBEPXHOCTEN TEI
Tema 7.15 ConeprxkaHue y4e0HOro Marepmuasa 2 0 0
KomOuHamu reoMeTpu4eckux Tei 2 0 0
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KomouHanmun
MHOTOIPAHHMKOB H Tell
BpallleHusl
Tema 7.16 Coaep:xkaHue y4eOHOT0 MaTepHaJia 4 2 2
I'eomerpuueckue Mcnonp30BaHne KOMOMHAIIMI MHOTOTPAHHUKOB U TEJl BPAIICHUS 2 0 0
KOMOMHAIUH Ha | [IpakTuyeckoe 3aHsTue Ne23 lMcnosb3zoBanue KOMOMHALNN 2 2 2
NpaKTHKe MHOIOIPAHHMKOB M TeJl BpalllecHHss B MNPodeccCHOHAIBLHOM
JeSITEIbHOCTH _ CJlecapsi-HAJIAIUNKA.
Tema 7.17 Coaep:xanue yueOHOTro MaTepHaJia 4 2 0
Pemenne 3aaa4. | OObeMbl ¥ IUIOUIATU TOBEPXHOCTH MHOTOTPAHHUKOB W Tel
MHororpaHHMKM M TeJa | BpallleHUs 2 0 0
BpalleHust IMpakTnyeckoe 3aHsaTHEe Ne24 BpInmojiHeHHMe  KOHTPOJbHOIA 2 2 0
padoThl N0 TeMe «KMHOTOrpaHHUKH M TeJsla BPalleHHsD)
Pa3nen 8. IlepBooOpa3nasi pyHkIMM, ee NPUMEHEHHE 20 4 2 OK 01,
Tema 8.1 Coaep:xxanue yue0HOro MaTepHaJia 4 0 0 OK 02,
IlepBooOpa3znas 3agaua O BOCCTAHOBJIECHMM 3aKOHA [IBIDKEHUS II0 W3BECTHOH OK 04,
dyHKIIAH. IIpaBuaa | ckopoctu. IlonsTie uHTerpupoBanus. O3HaAKOMJIEHHE C MOHSATHEM OK 05,
HAXO0KIeHHsI WHTETpasla U epBooOpasuoii aust pyukiun y=f(x). Pemenue 3agau OK 06
epBOOGPA3HBIX HA CBsI3b NEPBOOOPA3HON W ee NPOU3BOMHON, BbLIYHCIEHHE 4 0 0 IIK L.5.,
nepBoodpasHoii nisi KaHHOoil ¢ynkuuu. Tabmuma dopmyn s IIK 3.5.
HaXOXXJEHUs TMepBooOpa3HbIX. [3ydeHue mpaBuia BBIYHCICHHS
nepBooOpa3HOn
Tema 8.2 Copepxanue yu4eOHOro MaTepuasa 4 0 0
Ilnomanb 3amauu, NPUBOJAILIME K TOHSATHIO ONpPENCIEHHOrO MHTerpaiga — o
KPHUBOJIMHEHOH BBIYMCIICHUH TUIOIIAAN KPUBOJIMHEHHOMN Tpanenuu, O NepeMEIeHUI
Tpaneumnu. ®opmyJia | Touku. [lonsiTue onpeneséHHoro nurerpaia. 'eomerpuueckuii u 4 0 0
Herorona — Jleitonnna (usnyeckuil CcMBICA OIpeleieHHOro uHTerpaiaa. Popmyna
Herworona— JleitOnnna
Tema 8.3 ConeprxkaHue y4e0HOro MaTepuasa 2 0 0
HeonpeneaenHbii U | [lonsATHE HEONPEIEIEHHOTO UHTETpalia 2 0 0
onpeaeJeHHbII

HHTErpaJjbl
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Tema 8.4 Copnepxxanue yueOHOro MaTepuaJa 2 0
IHonsitue 00 ['eomeTpuyeckuii CMbICI OMPEICIICHHOTO HHTErpajia 2 0
onpeeJeHHOM
HHTerpaljie Kak
TUIOIA/IH
KPHUBOJIMHENHOM
Tpanenun
Tema 8.5 Coaep:xanue yue0HOro MaTepuaJia 4 2
OnpenesieHHbII I'eomerpuueckuii cMbICII OINpeAeIeHHOro uHTerpana. dopmyna 2 0
HHTErpaJl B JKU3HU HrroToHna - JleiiOauma.
IIpakTuyeckoe 3anaTue Ne25 Peuienue 3a1a4 HA NPUMEHEHHE 2 2
MHTerpaja Juisi BbIYucaeHUus: (PU3nYecKUX BeJIMYUH U IJI0IIa/ el
B Npo(ecCHOHAJILHOM 1eATEeJLHOCTH cJjlecapsi-HAJAYNKa.
Tema 8.6 Coaep:xanue yueOHOro MaTepHaJia 4 2
Pemenue 3agay. | [lepooOpasnas ¢ynkuuu. [IpaBuia HaXOXISHHS TTEPBOOOPA3HBIX.
[epBoobpasnas dynkuuu, | Ee npuMeHeHne 2 0
€€ MPUMEHCHHUE IIpakTuyeckoe 3ansaTHe Ne26 BrpinmosiHeHMe ~ KOHTPOJILHOM 2 2
padoTsl o TeMe « IlepBoodpasHas pyHKIMH, ee MPUMEHECHHE)
Pa3znen 9. Crenenu u kopuu. Ctenennasi pyHkuus 18 8 OK 01,
Tema 9.1 Copepxanue yueOHOIro MaTepuasa 4 0 OK 02,
Crenennasi pynkuus, ee | [lonsiTne KOpHA n-0if CTENeHM W3 JEHCTBUTENHHOTO YHCTIA. OK 04,
CBOiiCcTBA ®yukuuu y = VX ux cpoiicra u rpaguku. CBoiicTBa KOpHS N-0ii 4 0 OK 05,
CcTeneHu OK 06
Tema 9.2 Copepxanue yueOHOro Mmarepuasa 2 2
IIpeodpaszoBanue IpakTHYecKoe 3aHATHE Ne27 IpeoGpasoBanue 2 2
BBIPA’KEHUH ¢ KOPHAMM HPPALMOHAJIBHBIX BbIPAKEHUI
N-0i cTeneHn
Tema 9.3 Copepxxanue yuyeOHOro MaTepuaJa 2 0




26

CpoiictBa crenenu c¢ | [Tonsatue creneHun ¢ JOOBIM  palMOHAJIbHBIM  IIOKA3aTEJIEM. 0
PAlMOHAJILHBIM Crenensble QyHKIMH, UX CBOWCTBA U rpadKu 2
el CTBUTEIbLHBIM
N0Ka3aTeJIAMHU
Tema 9.4 Copnepxxanue y4eOHOIro MaTepuaJa 6 4
Pemenne PaBHOCHIIBHOCTh MppallMOHANIBHBIX YpPaBHEHUH U HEPABEHCTB. 2 0
HPPALOHATbHBIX MeTo/1bl UX pEUICHHUS.
YPaBHEHMIi U | [IpakTnueckoe 3aHsaTHe Ne28 Pemenne MppanHOHAJBHBIX 2 2
HepaBeHCTB YpaBHeHMii
IIpakTunyeckoe 3ansitue Ne29 PemeHue HppanuoOHATbHBIX 2 2
HEPaBEHCTB
Tema 9.5 Coaep:xanue yueOHOro MaTepHaJia 4 2
Crenenn u  KopHH. | Onpenenenue creneHHol GyHkuu. Mcrnonp3oBaHue ee CBOMCTB pu 2 0
Crenennasi pynkums peLIEHUN YPAaBHEHHI Y HEPABEHCTB
IIpakTuyeckoe 3anaTHe Ne30 BpinosHeHHe KOHTPOJILHOM 2 2
padoTsl o TeMe « Crenenn U KopHH. CTeneHHasi QyHKIHUA»
Pasnen 10. Iloka3aTenbHas pyHKIUA 18 10 OK 01,
Tema 10.1 Coaep:xanue yueOHOTro MaTepHuaJia 4 2 OK 02,
ITokasarenpHas (QyHKuus, | CTenmeHb C  MPOU3BOJBHBIM  JCHCTBUTEIBHBIM  ITOKa3aTEIIEM. 2 0 OK 04,
ee CBOICTBa Omnpenenenue mnoka3aTeabHOM (YHKLMHU, €€ CBOMCTBA M Tpaduk. OK 05,
3HAKOMCTBO C MPUMEHEHHEM IoKa3aTeabHON (yHKinu. Pemienue OK 06
MOKAa3aTeJIbHBbIX YpPaBHEHHMH (PYHKUHOHAJILHO-ITPAPHYECKUM
MeTOoA0M
IIpakTnyeckoe 3ansTHe Ne3l Pemenume moxa3aTeJbHBIX 2 2
YpPaBHEHU
Tema 10.2 Copepxxanue yueOHOIro MaTepuaJa 6 4
Pemenue Pemenne mnokasaTenbHBIX YpaBHEHHMH METOJOM YPAaBHUBAHMS 2 0
NMOKA3aTeJbHBIX NoKa3zarened,  METOJOM  BBEIEHUS  HOBOM  IIEPEMEHHOI,
YpPaBHeHHil U | QyHKIMOHAIBHO-TpadUYeCKUM MeTo/I0M. Perienne nokazareiabHbIX
HEPaBeHCTB HEPABEHCTB
IIpakTuyeckoe 3ausitue Ne 32 Pemenue mnoka3aTeabHbIX 2 2

YPABHEHMI pa3sHBIMH cIIOCO0aMu
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IIpakTnyeckoe 3ansatue Ne 33 Pemenue mnoka3aTeJabHbIX 2 2
HEPaBEHCTB 0
Tema 10.3 Copnepxxanue yueOHOIro MaTepuaJa 4 2 0
Cucrembl Pemnienue cuctem nokasaTeabHbIX YPaBHEHHI 2 0 0
NMOKAa3aTeJIbHBIX IIpakTnyeckoe 3ansitue Ne 34 Pemenue cucTeM NnoKa3aTeJbHbIX 2 2 0
YpPaBHeHHUii YpaBHeHMii
Tema 10.4 Coaep:kaHue y4eOHOT0o MaTepHaJia 4 2 0
Pemenue 3aja4. | PemieHne moka3aTenpHBIX YPABHEHUN METOJOM YpaBHHBAHUS
Iloxa3aTenbHasn nokaszarejae W METOJOM BBE/IEHUS HOBOH mepeMeHHOU. Pemenue 2 0 0
dyHkuus NIOKa3aTeIbHBIX HEPABEHCTB
IpakTnyeckoe 3ansaTHe Ne 35 BpImoJiHeHHe KOHTPOJIbHOM 2 2 0
padoTsl o TeMe «Iloka3zaTeabHasi GyHKIUI»
Pa3nen 11. Jlorapudmbl. JJorapupmudeckasi pyHkius 30 14 2 OK 01,
Tema 11.1 Copnepxxanue yueOHOro MaTepuaJia 2 0 0 OK 02,
Jlorapugpm yucaa. | Jlorapudwm yucna. JlecaTHuHbii U HATYpaJIbHBIN J0rapu(MBI, 2 OK 04,
JecaTHUHbII ¥ | 9HCII0 e 0 0 OK 05,
HATYpaJIbHBIH OK 06
JIorapu(mbl, YHCJI0 €
Tema 11.2 Copepxanue yueOHOIro MaTepuasa 6 4 0
CpoiicTBa JiorapugmoB. | Cpoiictsa norapudmo. Oneparius JorapuMUPOBAHHUS. 2 0 0
Onepanust IIpakTnyeckoe 3ansitue Ne 36 Pemenue mnpumepoB 1o 2 2
JorapupmupoBanus onpeeJeHHI0 Jorapu¢gMoB " no OCHOBHOMY 0
JIOrapu(MHUYeCKOMY TOKIECTBY
IIpakTyeckoe 3ansitue Ne 37 Pemienne npuMepos 110 CBOMCTBaAM 2 2 0
Jorapudpmon
Tema 11.3 Copepxxanue yuyeOHOro MaTepuaJa 4 2 0
Jlorapudgmuyeckas Jlorapudmmueckas QyHKIUS ¥ €€ CBOHCTBA 2 0 0
(ynkuus, ee cBoiicTBa IIpaktuyeckoe 3anusitue Ne 38 Ilocrpoenme rpaduxoB 2 2 0
Jorapupmuueckoit pyHkuumn
Tema 11.4 Copepxxanue yuyeOHOro MaTepuasa 6 4 0
Pemenue [TonsiTue norapuMUYECKOro ypaBHEHHS. Tpu OCHOBHBIX METO/a 2 0
JorapuMmu4ecKux peuieHuss  Jorapu(MUYECKUX  ypaBHEHUH:  (YHKIHMOHAIBHO-
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YPaBHEeHU u | rpaduyueckuid, METOJI  BBEJCHUS  HOBOM  NEPEMEHHOM. 0
HEPaBEHCTB Jlorapugmuueckue HepaBeHCTBA
IIpakTnyeckoe 3ansitue Ned9 Pemenue Jorapmpmuyeckux 2 2
YPaBHEHHUil 0
IIpakTnyeckoe 3ansitue Ned) Pemenue Jorapupmmuyeckux 2 2 0
HEPaBEHCTB 0
Tema 11.5 Copep:xkaHue yueOHOI0 MaTepUaa 2 0 0
Cucremsl ANTOPUTM  pelIeHus CHCTEMBI YpaBHEHHH. PaBHOCHIBHOCTB 2 0 0
Jorapu(pmuuyeckux JOrapu(pMHUECKUX YPaBHEHUH 1 HEPABEHCTB
YpPaBHeHUi
Tema 11.6 Coaep:xanue yueOHOT0o MaTepHaJia 4 2 2
Jlorapugmsbl B npupoge | [lpumenenue norapudma. Jlorapudmudeckas cnmpaib B MPHUPOJIE. 2 0 0
U TeXHHKe Ee MmaTemaTuueckue cCBOHCTBa
IIpakTuyeckoe 3aHATHE Ned1 Pemenue 3agay 2 2 2
JorapupmMupoBanuss B NPo(ecCHOHAIBLHOH e TeIbHOCTH
ciecapsi-HAJATYHKA.
Tema 11.7 Copepxanue yu4eOHOro MaTepuasa 6 2 0
Pemenue 3apad. | Jlorapupmuueckas GyHKIMS. Pemenue NMPOCTEHIINX 4 0 0
Jlorapu¢gmnbi. JIOrapu(pMuYeCKUX YPaBHEHU I
Jlorapupmmuueckast IIpakTnyeckoe 3ansaTHe Ned2 BpinolHeHHe KOHTPOJIbLHOM 2 2 0
GyHKums padoTsl o TeMe « Jlorapugmel. Jlorapupmudeckas GyHKIus»
Pa3nes 12. MHo:kecTBa. DjieMeHThI Teopuu rpagos 14 6 4 OK 01,
Tema 12.1 Conep:xaHue yuedOHOro MaTepHaja 2 0 0 OK 02,
MHo:xecTBa ITonsitue MuOkecTBa. [lonmMHO)ecTBO. Onepaliy ¢ MHOKECTBAMH 2 0 0 OK 04,
Tema 12.2 Coaep:kanue yue0OHOIr0o MaTepuaJa 4 2 2 OK 05,
Onepanun Ornepanuu ¢ MHOXKECTBaMH. 2 0 0 OK 06
¢ MHO’KeCTBaMH IIpakTuyeckoe 3anaTue Ne 43  Brinosnenue onepanuii ¢ 2 2 2 LK 1.5,
MHOKeCTBaAaMHU B llpO(beCCMOllaJll)llOi/i ACATCIABHOCTH CJIeCaps- HIK'3.5.
HAJIQTYNKA.
Tema 12.3 Copepxxanue yuyeOHOro MaTepuasa 4 2 2
I'padbi [Tonstue rpada. CBs3HBIN Tpad, qepeBo, UK rpad Ha TUIOCKOCTH 2 0 0
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IIpakTuyeckoe 3ansatue Ne 44 Pemenne 3agau ¢ rpadgavin B 2 2 2
npogeccHOHATbHOI 1eATEJIbHOCTH cllecapsi-HAJaTYNKA.
Tema 12.4 Copnepxxanue yueOHOIro MaTepuaJa 4 2 0
Pemenue 3ajga4. | Onepaunu ¢ MHOXecTBaMU. OINHCAaHHME peaTbHBIX CHUTyalud C
Mmuo:xectBa, I'padbl 1 ux | momonisio MHOKeCTB. [IprMenenne rpadoB K peleHuo 3a/1a4 2 0 0
NpuMeHeHue IpakTuyeckoe 3aHsaTHe Ned5S BpInojHeHHEe KOHTPOJILHOM 2 2 0
padoTsl o TeMe « MHoxkecTBa. I'padgbLy»
Pa3nes 13. DiieMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSITHOCTEH 22 8 2 OK 01,
Tema 13.1 Coaep:xanue yueOHOro MaTepHuaJia 2 0 0 OK 02,
OcHOBHBIE noustus | [lepecTaHOBKHU, pa3sMEILICHUS, COUETAHHS. OK 04,
KOMOMHATOPUKHU 2 0 0 OK 05,
Tema 13.2 Cojep:xkanue yueOHOr0 MaTepuaia 2 0 0 OK 06
CoObiTHE, BepoATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITUS. TeopeMbl O BEpOSITHOCTH 2 0 0 LK 1.5,
co0biTust. CUl0sKeHHe W | CyMMBI  COOBITHH. YCIOBHAs BEpOSTHOCTb. 3aBHCHUMBIE U 1K 3.5.
YMHOKeHHe HE3aBUCHMBbIE COOBITHS. TeopeMbl O BEPOATHOCTH IPOU3BEIECHUS
BepPOSITHOCTEH COOBITHH.
Tema 13.3 Copnepxanue yueOHOro MaTepuasa 4 2 0
BepositHocTh B | OTHOcuTeNnbHAs YacToTa COOBITUS, CBOMCTBO €€ YCTOWYMBOCTH. 2
NnpogeccHOHAIBHBIX CraTtuctuyeckoe omnpeneneHue BepoaTHocTH. OleHka BEpOsSTHOCTH 0 0
3ajgayax COOBITHSL.
IMpakTnyeckoe 3ansitue Ned6 Pemenue 3agay Ha OIEHKY 2 2 0
BEPOSATHOCTH COOBITHS.
Tema 13.4 Conep:xanue yueOHOT0 MaTepHaJia 4 0 0
Juckpernasi cay4danHasi | Buasl ciydaliHbIX BenuuuH. OmnpeneneHue JUCKPETHON CIlydaiHOU
BEJIMYHHA, 3aKOH €€ | BeJIMYMHbl. 3aKOH pacnpelejieHUsl AUCKPETHOH ciy4daiiHO#
pacnpeneeHus BeJIMYMHBI. E€ unciioBble XapaKTepUCTUKU 4 0 0
Tema 13.5 Coaep:xkaHue yueOHOIro MaTepHaJia 4 2 0
3anaum Bapuannonnsiif  psa. IlomuroH  49acToT M THCTOTpaMMa. 2 0 0
MaTeMaTH4eCKOM CratucTuyecKkre XapakTepUCTHKU psiJia HAOII0JaeMbIX JaHHBIX
CTAaTHCTHKH IIpakTuyeckoe 3ansaTue Ne47 PemeHue 3a1a4 Ha cocCTaBJIeHHe 2 2 0
MOJIMTOHA YACTOT
Tema 13.6 Copnepxxanue yueOHOro MaTepuaJa 2 2 2
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CocraBnenune Tabnun u | [IpakTuyeckoe 3ansTue Ne 48 2 2
JarpaMM Ha IPaKTHKe PemieHue 3aiay Ha NEPBHYHYI0 00PadOTKY CTATHCTHYECKHX
JAAHHBIX " rpadguyeckoe ux npejacTaBJieHHe B
npogecCHOHATbHOI TeATeIbHOCTH cJiecapsi-HAJTATYHKA.
Tema 13.7 Copnepxxanue yuyeOHOro MaTepuaJa 4 2
Pemenue 3a1a4. | DyneMeHTbl KOMOMHATOpUKH. CoOOBITHE, BEPOSTHOCTh COOBITHSA. 2 0
DNEeMEHTHI CrnokeHue 1 YMHOKEHUE BEPOSTHOCTEN
KOMOMHATOPHKH, IIpakTnyeckoe 3ansaTHe Ne 49 BpImoJiHeHHe KOHTPOJIbHOM 2 2
CTaTUCTUKM U TCOPUU | paboThl MO0 TeMe «JJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKH U
BEPOSTHOCTEH TEOPHH BEPOSITHOCTEI»
Pa3nea 14. YpaBHeHHs U HEPABEHCTBA 26 10 OK 01,
Tema 14.1 Coaep:xanue yueOHOro MaTepHuaJia 4 2 OK 02,
PaBHOCH/IBHOCTD PaBHOCHIBHOCTD  ypaBHeHMII U  HepaBeHCTB. OrmpeneneHus. OK 04,
YPaBHeHHit U | OCHOBHBIE TEOPEMbI PAaBHOCWIBHBIX IE€PEXOAAX B YpPAaBHEHUSAX U 2 0 OK 05,
HEPABEHCTB. OO0mme | HepaBeHcTBax. O01IMe MeTOAbI pellleHUs] YPABHEHUIi: mepexo/1 oT OK 06
METO/bI PeleHUs! paBeHcTBa GYHKIHUI K PABEHCTBY apryMeHTOB /IJII MOHOTOHHBIX K 1.5,
(yHKnMi, METOA pa3iokKEeHUs HAa MHOXHTENH, METOJ BBEICHHS IIK 3.5.
HOBOMW NEPEMEHHOH, PYHKIIMOHAIbHO-TpapUUeCKUil METOT
IIpakTuyeckoe 3anaTme Ne S50 Pemenune 3amxanmii Ha 2 2
PABHOCHJILHOCTh YPABHEHUI
Tema 14.2 Copepxanue yueOHOro MaTepuasa 4 2
I'padmyecknii Mero] | O0mue MeToAbl pelleHHs HEPAaBEHCTB: IEpexXo] OT CpaBHEHUs
pelieHUs1  YPaBHEHMH, | 3HaueHUN (QYHKUMH K CPaBHEHUIO 3HAYEHHUH apryMEeHTOB IS
HepaBeHCTB MOHOTOHHBIX (YHKIHH, METOJl HMHTEPBAJOB, (YHKINOHAIHHO- 2 0
rpapuueckuit Meron. I'paguueckuil MeTox pelieHus ypaBHEHUH U
HEPABEHCTB
IIpakTnyeckoe 3ansaTHe Ne 51 Pemenune ypaBHeHMil 2 2
rpaguuecKum crnocooom
Tema 14.3 Copepxxanue yuyeOHOro MaTepuaJa 4 2
YpaBHeHust U | OnpeneneHne Moayis. PackpblTHe MOIyJs IO OINpEaesICHUIO.
HepaBeHCTBa ¢ MoayJeM | [Ipocreiimme ypaBHEHUs M HepaBeHCTBa ¢ moayneMm. IIpumenenune
2 0
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PaBHOCHJIBHBIX HEPEXOAO0B B OIPCACIICHHBIX THIIAX ypaBHeHI/Iﬁ u
HEPABCHCTB C MOAYJIEM

IIpakTnyeckoe 3ansitue Ne 52 Pemenue ypaBHeHMd H 2 2 0

HEPABEHCTB C MOJIyJIeM
Tema 14.4 Copepxxanue yuyeOHOro MaTepuaJa 4 2 0
YpaBHeHus u 3HaKoMCTBO ¢ lapameTpoM. [IpocTeiiine ypaBHEHHs 1 HEPABEHCTBA 2 0 0
HepaBeHCTBa ¢ C IapaMeTpoM
napaMeTpamMu IpakTnyeckoe 3anatue Ne 53 Pemenue ypaBHeHMil M 2 2 0

HEPaBEeHCTB C MapaMeTpoM
Tema 14.5 Coaep:xanue yueOHOTro MaTepHaJia 4 2 2
CocraBienue u pemienne | PeneHne TeKCTOBBIX 33124 MPO(ECCHOHATIBHOTO COAePKAHUS 2 0 0
npogeccHoHATbHbIX IIpakTuyeckoe 3anaTHe Ne 54 Peumenne TexKCTOBBIX 32124 B 2 2 2
3ajga4 ¥ IOMOIIBK0 | PO ecCHOHAIBHOM IeATeIbHOCTH cJiecaps-HAJAIYUKA.
YPaBHeHHil
Tema 14.6 Coaep:xanue yueOHOro MaTepHaJia 6 2 0
Pemenne 3aaa4. | OOmme MeToIbl pelIeHus] YpaBHEHHU. Y paBHEHUSI U HEPABEHCTBA C 4 0 0
YpaBHeHust M | MOAYJIEM U C TapaMeTpaMHu
HepaBeHCTBA
3a4deTHoe 3aHATHE 1O IIpakT4eckoe 3ansaTue Ne 55. 2 2 0
pazaeaam 1-14 BobinoJiHeHHe 3a4eTHBIX 3a/1aHui 1o pa3aenam 1-14

334 110 34
IIpomexyTouHas arTrecTaums (IK3aMeH) 6
Beero | 340
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3. YCJIIOBUsI PEAIN3AIINU ITPOT'PAMMBI YUYEBHOU JUCHHUIIINHBI
«MATEMATHUKA)»

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 MecCTO IpenogaBaTes;

- KOMIUIEKT y4eOHO-HATJISIHBIX TOCOOHIA;

- KOMIUICKT 3JIEKTPOHHBIX BUAEOMATEPHATIOB;

- 3a1aHUS U1 KOHTPOJIBHBIX padoT;

- Ipo(heCCUOHATILHO OPUEHTUPOBAHHBIC 3a/IaHMS;

- MaTepualIbl YK3aMeHa.

TexHuueckue cpencTBa 00y4eHus:

- IEPCOHAJILHBII KOMITBIOTEP C JIMIICH3MOHHBIM IIPOrPaMMHBIM 00€CIICYeHUEM;

- IPOEKTOP C IKPAHOM.
3.2. UndopmanmnonHoe odecneyeHne peaau3amum NporpamMmmbl

OcHoBHasi IMTEepaTypa

1. MaremaTtuka : y4eOHHK JUIsI CTYACHTOB YUpPEKACHHN cpel. mpod. obpaszoBanus : M.I.
bammakoB. — 5-e uzj., crep.— M. : U3gaTenbcekuii neHTp «Akagemus», 2025

2. Maremartuka. 3amagHuK : y4e0. MmocoOue s CTYACHTOB YUPSKIECHUH cpen. mpod.
obpazoBanus : M.U. bammakoB. — 5-¢ usnm., crep.— M. : M3gaTenbckuid LEHTP
«Axagemusa», 2025

3. Maremaruka: Kuura s npenogaBarens : M.U. bammakoB. — M. : U3parenbCckuil eHTp
«Axagemusy, 2024

JlonoJHUTe/IbHbIE 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 kmacc. ba3oBblit u yrinyOnéHHbIN ypoBHU | Y4eOHUK /
[I.A. Anumos, FO.M. Konsarun, M.B. TkauéBa [u np.] — Mockaa : IIpocsemienue, 2023.
— 464 c¢. — ISBN 978-5-09-107210-5. — URL.: https://book.ru/book/951213

3. Bepaep, A.JI.. Maremaruka: AnreOpa v Hadajga MaTeMaTHIeCKOro aHaim3a reomerpus 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 Hadajga MaTeMaTHYeCKOro aHanu3a reometpus 11
kyacc baszoBeblil ypoBens: Yueonuk / A.JI. Bepnep, A.Il. Kapn — Mocksa : [Ipocsenienue,
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.: Boicmr. k., 2023.

6. COopHuUK 3a7a4 110 MareMaTuke: YdeOHoe mocobue / A.A. [lamasH. - [IpodeccuonampHoe
obpa3zoBanue, 2023.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OCBOEHMSA YYEBHOU JUCHUIIVIMHBI <cMATEMATHUKA»

KoHTposib ¥ oOmeHka pe3ylbTaTOB OCBOCHUS  JMCLIMIUIMHBI

IperoIaBaTesieM B MpoIiecce MPOBEICHHS 3aHITHH.

OneHka JMYHOCMHBIX PE3YyNbTAaTOB OOCCIIEUMBACTCS B XOAE peaju3alld BceX
KOMITOHEHTOB 00pa30BaTeIbHOTO MPOIIecca, BKIOYas BHEYPOUHYIO ICATEIBHOCTb.

OleHKa TOCTUKEHUST MemanpeoMemHubiX pe3yibTaToB MPOBOAUTHCS B XOJI€ TEKYIIEH U
NPOMEKYTOUHOU arTectanuu. OIEeHNUBAeTCsl JOCTH)KEHUE KOMMYHUKATHBHBIX U PETYJISITHBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3anr, CaMOCTOATCIbHOCTH OLICHUBAaHUA
CUTyallud ¥ TIPHHATUS PEIICHHs, CaMOCTOSTEIILHOCTH HH(OPMAIIMOHHO-TI03HABATEIILHON

JCSITeTIbHOCTH).

OCYIICCTBIIACTCA

O0BbeKT KOHTPOJIS

D®opMbI 1 METOBI

€ yueToM KOHTPOJISA M OLl€eHKH
IIpenmeTHble pe3yJibTaThI .
npodeccHOHAJILHOM | Pe3yJbTATOB 00y4YeHusI
HANPABJIEHHOCTH

IIP 01. Yucna v BeIYUCICHUSA:

CBOOOZHO  ONEpUpOBaTh  IOHSITHUSIMHU:
paloHagbHOEe  4YMCIO0, OecKOHeYHas
nepuogudeckas  ApoOb,  MPOLEHTHI,
UppallMOHANIFHOE  YHCIIO, MHOXECTBa
palMoOHANBHBIX M JCHCTBUTEIBHBIX
qucell, MOJYyJb AeHCTBUTEIHLHOTO YUCIIA;
OPUMEHSATh JpOOM ¥ TPOIEHTHI IS
pelleHrs  NPUKIAJAHBIX  3a7ad U3
Pa3IMYHBIX OTPaCiel 3HAHUN U PEATbHOM
KU3HU;

MIPUMEHSITh TPUOJIMKCHHBIC BEIUMCIICHHSI,
MpaBWiia OKPYIJICHUS, TNPUKUIKY U
OLIEHKY pe3yJIbTaTa BEIYMCIIEHU;
CBOOOJHO  OMEpPUpPOBAaTh  IMOHITUEM:
CTENEHb C  LEJIbIM  IOKa3aTeleM,
UCMOJb30BATh  MOAXOAALIYI0  (GopMy
3aMucu  JIEUCTBUTENBHBIX YHCEN JUIA
pemieHusl  MpaKTHYECKUX  3a1ad
MIpPE/ICTaBICHUS TAaHHBIX;

CcBOOOZIHO  OmepupoBaTb  IOHATHEM:
apumMeTHyecKuil KOpeHb HaTypaibHOU
CTETEHH;

CBOOOJHO  ONMEpPUpPOBAaTh  IMOHATHEM:
CTENEHb C PALIMOHAIBHBIM I10Ka3aTeseM;
CBOOOJHO  ONEpUpPOBAaTh  IMOHITUSAMHU:
morapudM  YuciIa,  JECATUYHBIE U
HATypaJIbHBIE TOTaPU(PMBI;

CBOOOJTHO  OMEPUPOBATH  TMOHATHUSIMH:
CHUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC
YHCIIOBOTO apTyMEHTa;

OTEpUPOBATh  TOHSATUSIMHU:  APKCHUHYC,
apKKOCHUHYC M apKTaHT'€HC YHCIOBOIO
apryMeHTa.

CBOOOJIHO  ONEpUpOBAaTh  NOHSTHUSIMHU:

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, TIK 3.5.

VYerHbIl onpoc
MaremaTudeckuii JUKTAaHT
NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DKk3aMeH
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HaTypaJbHOE U LEJI0€ YHCIIO0, MHOXKECTBA
HaTypaJdbHBIX M LENbIX  YHCE,
UCTOJb30BAaTh  MPU3HAKH  JIEIUMOCTH
uenbix ynuces, HOJl 1 HOK HarypanbHbIx
qHceNn Uil peuleHus 3ajad, NPUMEHSTh
anroput™ EBknnja;

CBOOOZIHO  ONEpUPOBaTh  IOHITHEM
ocTaTka MO0  MOZYJII0, 3alUChIBAaTh
HaTypajJbHBIE YHCIA B  Pa3JIMYHBIX
MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;
CBOOOZIHO  ONEpUpOBAaTh  IOHSTHUSIMMU:
KOMIUIEKCHOE 4YMCJIO U  MHOXECTBO
KOMIUICKCHBIX ~ YHCEN, IPEACTaBIIATh
KOMIUJIEKCHBIE YUCIIa B aJIre0pandeckoi u
TPUTOHOMETPHUYECKOU dopme,
BBINOJIHATH ApU(PMETUYECKHE OIIEPALIUH C
HUMH U HM300pa)kaTb Ha KOOPIAMHATHOU
IIJIOCKOCTH.

IIP 02. YpaBHeHUs 1 HEPABEHCTBA:
CBOOOZIHO  ONEpUpOBaTh  IOHSITHUSIMMU:
TOXJECTBO, YpaBHEHUE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U ypaBHEHUSI-
CJIE/ICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA;
MIPUMEHSTH Pa3InYHbIE METO/Ibl PEIICHUS
paloOHaIBHBIX U APOOHO-pAIIMOHATIBHBIX
YpaBHEHUH, IPUMEHSITh METO]]
MHTEPBAJIOB JIJIs PELICHUS] HEPABEHCTB;
CBOOOZIHO  ONEpUpOBaTh  IOHSITHUSIMHU:
MHOTOWIEH OT OJHOM IIEPEMEHHOM,
MHOTOYJIEH C LENbIMU KOd(pULIMEHTaMH,
KOPHM MHOTOWIEHA, IPUMEHSATH JIE€JICHHUE
MHOTO4YJIEHa Ha MHOTOYJIEH C OCTaTKOM,
teopeMy be3sy u teopemy Buera i
peleHns 3a1ay;

CBOOOZIHO  ONepUpoBaTh  IOHSITHUSIMHU:
CUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpUIIa,
ONpeAeNuTeNIb MAaTpUIbl 2 X 2 U €ro
TFEOMETPUUYECKUN CMBICII, HCIIOIb30BaTh
CBOMCTBa ompenenutenss 2 X 2 st
BBIYMCIICHHUS] €r0 3HAYEHUs, MPUMEHSITh
ONpEACTUTENN JUIsl PEHICHUS CHUCTEMBI
JMHEWHBIX ypaBHEHWH, MOJAEIUPOBAThH
peayibHble  CUTyalluh C  TOMOIIBIO
CHCTEMBI JINHENHBIX YpaBHEHUM,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJENH C
IIOMOLIBI0 MAaTpHUIl M ONpPEIEIUTENEH,

HHTEPIPETUPOBATH MOJTyYECHHBII
pe3yJibTar;

HWCIOJB30BaTh CBOMCTBA JEHCTBHUH C
KOpPHSMU JUISt npeoOpazoBaHus

BBIPAKCHUII;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, TIK 3.5.

VYerHbIl onpoc
MaremaTudeckuii JUKTAaHT
NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonTponbHas padora
DK3aMeH
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BBINOJIHATE MPE0Opa3oBaHUsl YHCIOBBIX
BBIPDAKCHUH, COJEPXKAIIMX CTEHNEeHH C
panroHaIbHBIM ITOKa3aTeNIeM;
UCIIOJIB30BATh CBOMCTBA JIOrapu(MOB 115t
npeoOpa3oBaHus J0rapu(pMUYECKIX
BBIPAXKEHHUI;

CBOOOZHO  ONEpUpOBaTh  IOHSITHUSIMMU:
UppalUOHANIbHBIE, IOKa3aTeJbHBIE U
norapu(pMUUECKUE ypaBHEHHS, HAXOIUTh
UX PEIICHHsS C MOMOIIBI0 PABHOCHIBHBIX
MEPEeX0J0B MJIM OCYLIECTBISS MPOBEPKY
KOpHE;

IPUMEHSTh OCHOBHBIE
TpUroHOMeTpH4Yeckue  (GopMynbl  aus
npeoOpa3oBaHusl  TPUTOHOMETPUUYECKHX
BBIPAKEHHUI;

CcBOOOZIHO  OmepupoBaTb  IOHATHEM:

TPUTOHOMETPUYECKOE ypaBHEHUE,
MPUMEHITh HEOOXOAUMbIE POPMYJIbI IS
perieHus OCHOBHBIX TUTIOB

TPUTOHOMETPHYECKUX YPaBHEHHIA;
MOJICIIUPOBATh pPEAIbHbIE CUTYaIlMH Ha
SI3BIKE ANTeOpbl, COCTABIATH BBHIPAKEHHS,
YpaBHEHHsI, HEPAaBEHCTBA IO YCJIOBHUIO
3aa4d,  HUCCIENOBaTh  IOCTPOCHHBIC
MOJICIM C WCIHOJb30BAHUEM armrapara
anreopsl.

CBOOOZHO  ONEpUpOBaTh  IOHSTHUSIMMU:
UppaluOHAbHbIE, TOKa3aTelbHBIE U
norapupMUIEcKue HEPaBEHCTBA,
HaxXoJUTh HX pEIIeHUs C TOMOIIbIO
PaBHOCHIIBHBIX TIEPEXOJIOB;
OCYLIECTBIATH OTOOpP KOpHEH  mpu

pelieHnn TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOZIHO  ONEpUpOBaTh  MOHITHEM
TPUTOHOMETPUYECKOE HEPABEHCTBO,
MIPUMEHATh HEOOXOIUMBIE (OPMYITBI ISt
peleHus OCHOBHBIX TUIIOB

TPUTOHOMETPUYECKHUX HEPABEHCTB;
CBOOOJHO  ONEpUpPOBATh  IMOHITUSAMHU:
CHUCTEMA M COBOKYIHOCTb YpaBHEHUH M
HEPABEHCTB, PAaBHOCUIIBHBIC CUCTEMBI U
CUCTEMBI-CIIEJICTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI 51 COBOKYITHOCTEU
palMOHAIbHBIX, MPPALMOHAIBHBIX,
MOKa3aTeIbHBIX M JIOTapu(PMUUYECKHX
YpPaBHEHU U HEPABEHCTB;

pemarhb panroHaIbHbIE,
UppalMOHAIIbHBIE, MOKa3aTelbHbIE,
norapupmMuUecKue U

TPUTOHOMETPUYECKHE  YpAaBHEHUS U
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HEPaBEHCTBA, COJAEp)KaIME MOAYIU U
napaMmeTphl;

MPUMEHSITh TpadUUeCKHe METOABl IS
pelleHrs YpaBHEHHM W HEpaBeHCTB, a
TaK)Ke 3aja4u ¢ apaMeTpaMy;
MOJIETIUPOBaTh peajibHbIe CUTyallMH Ha
S3BIKE aNreOpbl, COCTABIIATH BBIPAKCHHUS,
YpaBHEHHUSI, HEPABEHCTBA U UX CHCTEMBI
[0 YCJIOBHIO 3aJadd, HCCIIEI0BATh
IIOCTPOECHHBIE MOJIEIIU C HCIIOJIb30BAaHUEM
ammapara anreOpbl, HHTEPIPETHPOBATH
MOJIy4YEHHBIH pe3ybTaT.

IIP 03. Oyuknuu u rpaduku:
CBOOOZIHO  ONEpUpOBAaTh  IOHSITHUSIMMU:
GbyHKIMS, CHOCOOBI 3amaHust (YyHKIUH,

B3alMHO oOpaTHbIE GyHKIIH,
KoMIo3uIus QyHKIUH, rpaduk QyHKIUH,
BBITIOJTHSATH JIIEMEHTapHbIE

npeoOpa3oBaHus rpadukoB GyHKINN;
CBOOOZHO  ONEpUpOBaTh  HOHITUSIMHU:
o0acTh ONpeAENeHUs U MHOXKECTBO
3HaYeHUH (QYHKOUW, HYIW (QYHKIHH,
IIPOMEKYTKH 3HaKOIIOCTOSIHCTBA,
CBOOOZIHO  ONEpUpOBaTh  IOHSITHUSIMMU:
YeTHble W HEYeTHble  (DYHKIMH,
nepuonuveckue (yHKINHU, TPOMEKYTKH
MOHOTOHHOCTH (pYHKLIUH, MAKCUMYMbI U
MUHUMYMBl (QYHKIUH, HauOosblee U
HauMEHbllee 3HaueHue (QYHKIUU Ha
MIPOMEKYTKE;

CBOOOJHO  ONEpUpPOBATh  IMOHITUSAMHU:
crerieHHass (PYHKIUS C HaTypaJbHBIM M
LeJIBIM TTOoKa3aTesieM, rpaduK CTereHHON
GyHKIMH C HaTypajJbHBIM U LEJIBIM
MoKasareiaeM, Tpapuk KOpHA  n-oi
CTeINEeHH KaK (PyHKIIMK 0OpaTHOM cTerneHn
C HaTypaJIbHBIM TI0Ka3aTeleM;
ONEepUpPOBaTh TOHATUAMHU: JIMHEHHas,
KBaJgpaTU4Hass W  JPOOHO-JIIMHEIHHAs
(GyHKLIMH, BBIIOJIHATH — 3JIEMEHTApHOE
UCCIIC/IOBAaHNE M TOCTPOSHHWE  MX
rpauKoB;

CBOOOJTHO  OMEPUPOBATH  TMOHATHUSIMH:
nokaszaTteiabHas MW JiorapupmMuuecKas
GyHKIIMM, HMX CBOWCTBA M TpaduKu,
UCMOJIb30BATh UX Tpa(UKH Ui PELIeHus
YpaBHEHU;

CBOOOJHO  ONEpHpPOBAaTh  IMOHITUSAMHU:
TPUTOHOMETPHYECKAS OKPY>KHOCTb,
orpeJiesieHue TPUTOHOMETPUUYECKHX
(GYHKIIMI YKCIOBOTO apryMEHTa;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, TIK 3.5.

YcerHblii onpoc
MareMaTH4eCKUM JUKTAHT
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DKk3aMeH
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UCMOJIb30BaTh Trpaduku (QYHKIUH s
HCCIIEI0BaHUS IIPOLIECCOB u
3aBUCUMOCTEH TpU pEIICHUH 3a1ad M3
Apyrux y4eOHBIX IPEIMETOB U peabHOM
KHU3HH, BBIPAXKATh bopmynamu
3aBHCUMOCTH MEX/y BeJIMUNHAMU;
CTPOUTH TpapuKu KOMITO3UIIMH (PYHKLIUI
c MIOMOILBIO 3JIEMEHTApHOI O
WCCIICIOBAaHUSI M CBOMCTB KOMITO3UIIMU
IBYX (pyHKITHI;

CTPOUTH TEOMETPHUYECKUE o0pa3sl
ypaBHEHH u HEPaBEHCTB Ha
KOOPJAMHATHOM MIOCKOCTH;

CBOOOJHO  ONEpPUPOBATh  IMOHITUSAMHU:

rpaduKu TPUTOHOMETPUUYECKUX
bynxnmii;

MIPUMEHSTh byHKIAN st
MO/JICIIUPOBAHUS " WCCIICTOBAHMS

PCAJIbHBIX IIPOLICCCOB.

NP 04. Hauvama wMareMaTu4ecKkoro
aHajM3a:

CBOOOZHO  ONEpUpOBaTh  IOHSTHUSIMMU:
apupmeTHyeckass U TIeoMeTpHuecKas
nporpeccusi, OECKOHEYHO YObIBaromas
reoMeTpHuecKas porpeccus, JTMHEHHbIN
M OKCIOHEHIMAIBHBIA POCT, (opmMyIia
CJIO’KHBIX IPOLIEHTOB, UMETh
MPEJCTaBICHUE O KOHCTAHTE,
UCIOJIb30BAaTh MPOTPECCUU AJISl PELICHUs
peaTbHBIX 3a1a4 MIPHUKIIATHOTO
XapakTepa;

CBOOOZIHO  ONEepUpoBaTh  IOHSTHUSIMHU:
[OCJIeI0BATEIbHOCTb, CIIOCOOBI 3a/1aHUS
MOCJeI0BaTeNbHOCTEH, MOHOTOHHBIE U
OTpaHWUYEHHBIE  TOCJIEOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXKICHUS
MaTeMaTHYeCKOTO aHallM3a KaK aHalln3a
OCCKOHEYHO MaJIbIX;

CcBOOOZIHO  ONepUpoBaTh  IOHSTHUSIMHU:
HenpepbIBHbIE (YHKIIUU, TOYKH pa3pbiBa
rpaduka (GyHKIUU, aCUMITOTHI Tpaduka
GbyHKIIY;

CBOOOJTHO  OMEpPUPOBATh  IOHATHEM:
(GyHKIMS, HenpepblBHasT Ha OTpPE3KE,
MPUMEHSTh  CBOWMCTBA  HEMPEPBIBHBIX
GbyHKUIMT 1715 pelieHus 3a1ay;

CBOOOJTHO  OMEPUPOBATH  TMOHATHUSIMH:
nepBasi ¥ BTOpasi MPOU3BOHbBIE (PYHKIINH,
KacarenbHas K rpapuKy QyHKINH;
BBIUUCIIATE  TPOU3BOAHBIE  CYMMBI,
MIPOU3BEICHNUS, YaACTHOTO M KOMITO3UIIHU

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, 1IK 3.5.

YceTHBI onpoc
MaremaTuueckuii JUKTaHT
NuauBunyanbHas
caMmocTosiTeNbHas paboTa
[IpakTnueckue padboTh
KonrtpomnsHas pabora
DK3amMeH
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IBYX (YHKIMA, 3HAThb MPOU3BOJIHBIC
AJIEMEHTAPHBIX (YHKIIHM;

HCIIOJIb30BATh r€OMETPUYECKHUN u
(bu3MuecKuid CMBICT MPOU3BOJIHON I
peleHus 3a1a4.

HCIIOJIb30BATh IPOU3BOAHYIO JUIS
HUCCIIEIOBAHUS byHKIIN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOoaUuThb Han60nbmee U HaHMMCHBIIICC
3HaueHUs (YHKIUMU HENpephlBHOW Ha
OTpe3Ke;

HCIIOJIb30BATh MPOU3BOIHYIO JUIS
HaxXOXJACHUA HAWITYy4dlICro pCucHusa B
MPUKJIAIHBIX, B TOM YHCJIE COIHAIbHO-
HKOHOMHYECKUX, 3ajayax, e
ONpeeNiCHUs CKOPOCTH M  YCKOpPEHUs
mporecca, 3aAaHHOTO (OPMYIION WU

rpaduxom;
CBOOOZIHO  OMEpUpPOBATh  MOHSITUSIMHU:
nepBooOpazHasi, OTIpeIeTICHHBII

WHTETpaj, HaXOJUTh IEPBOOOpaA3HBIC
AJIEMEHTAPHBIX (YHKIUH M BBIYUCISTH
uHTerpan  nmo  ¢opmyne  Herorona-
JlettOuuma;

HAXOJUTh IUIONIAJIU IUIOCKUX (uryp u
00BEMBI TEJT C TIOMOIIBIO HHTETPANIA;

HUMCTh npeaACTaBJICHHUC (6]
MAaTeMaTUidYCCKOM MOJACIUPOBAHHWM HaA
IIpUMEpe COCTaBJICHHUA

g depeHINaIbHBIX YPaBHEHMUI;

pelaTh NpUKIIaJAHbIE 3aJa41, B TOM YNCIIE
COLMAJIBHO-9KOHOMHYECKOTO u
¢u3nyeckoro xapaxkrtepa, CpeACTBaMHU
MaTEeMaTHYECKOro aHaJIN3a.

IIP 05. MHoxecTBa U JIOTHKA:
CBOOOZIHO  OMEpUpPOBATh  TOHSTHUSIMHU:

MHOXKECTBO, orncpanun Hazg
MHO>KCCTBAMU,
HCIIOJIB30BaTh TCOPCTUKO-

MHO>KECTBEHHBIN ammapar Jjis OINUCAHMS
pEeaIbHBIX TPOLIECCOB M SIBJICHUM, INpHU
peleHnH 3ajad M3 JIPYTUX Yy4eOHbIX
MIPEIMETOB;

CBOOOJHO  OMEpHpPOBATh  IMOHITUSAMHU:
onpejeNieHUe, Teopema, YypaBHEHHe-
CIIECTBUE, CBOMCTBO MaTEMaTHYECKOIO
00BEKTa, 0KA3aTeNbCTBO, PABHOCUIILHBIE
YPaBHEHUS U HEPABEHCTBA.

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5., TIK 3.5.

YeTHBII onpoc
MaremaTtudeckuii JUKTAHT
NupuBunyanbHas
camocTosTenbHas paboTa
[IpakTuueckue paboThI
KonTponbHas pabota
DK3aMeH

P 06. CsobogHo  omepupoBarhb
OCHOBHBIMH TIOHATUSAMU CTCPCOMCTPUN

OK 01, OK 02, OK
04, OK 05, OK 06

VYeTHbII onpoc
Maremarnueckuii JUKTAHT
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IIpY pEUIeHMHM 3a7ad M IPOBEICHUU
MaTEeMaTHYECKHUX PACCYKICHUMN;

IIK 1.5, 1IK 3.5.

NunuBunyanbHas
caMOCTOsATeNIbHAs paboTa
[IpakTnueckue padboThI
KonTponbnas pabora
DK3aMeH

np 07. [Ipumenars AKCUOMBI
CTEPEOMETPUU U CIIEJICTBUSI U3 HUX MPHU
pElIeHNY TeOMETPUUYECKUX 3a/1ay;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, TIK 3.5.

VYcerHblii onpoc
MareMaTH4eCKUM JUKTAHT
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
Konrponsnas pabora
DK3aMeH

IIP 08. KnaccupumupoBarb B3auMHOE
pacroyio’keHue NpsSMbIX B IPOCTPAHCTBE,
IJIOCKOCTEN B IPOCTPAHCTBE, IPSIMBIX U
IUIOCKOCTEH B TPOCTPAHCTBE;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5., 1IK 3.5.

VYeTHbII onpoc
Matematuyeckuii TUKTAHT
NupuBunyanbHas
caMOCTOSATENIbHAs paboTa
[IpakTuueckue padboTh
KontposbHas padota
DK3aMeH

P 09. Csobogno omnepuposars | OK 01, OK 02, OK | VcrHslit ompoc

MOHATUAMH, CBsizaHHBIMU ¢ yriamu B | 04, OK 05, OK 06 MareMaTH4eCKHUM JUKTAHT

npocrpanctBe: Mexay npsmeiMa B | [IK 1.5, TIK 3.5. NunuBuayanbHas

MPOCTPAHCTBE, MEXAY MNOpIMOA U camocTosITelIbHas paboTa

IIOCKOCTBIO; [IpakTrueckue paboThI
KonrponsHas pabora
OK3aMeH

P 10. Csobomno pacnosnaBats | OK 01, OK 02, OK VYcrHbIl onpoc

OCHOBHBIE BUbI MHororpanHukoB | 04, OK 05, OK 06 MaremaTudeckuii JUKTAHT

(npusma, mnwupamuaa, npsmoyroibHsiid | I1IK 1.5, TIK 3.5. NunuBunyansHas

napajuienenumnesn, Kyo); camocTosTenbHas paboTa
[IpakTuueckue paboThI
KonTponbnas pabota
DK3aMeH

1P 11. Knaccugpumuponars | OK 01, OK 02, OK | YcTHbli onpoc

MHOTOTpaHHUKH, BbIOUpas ocHoBanus | 04, OK 05, OK 06 MaremaTu4ecKuii TUKTaHT

JUIS KJ1acCU(UKAIINHY;

IIK 1.5, TIK 3.5.

NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpakTuueckue paboThI
KonTponbnas padota
DK3aMeH

NP 12. CpobGomaHo  omepupoBaTh
MOHATUSAMM, CBSI3aHHBIMU C CEUYEHHEM
MHOT'OI'PpaHHUKOB IIJIOCKOCTBIO,

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5., TIK 3.5.

YeTHBII onpoc
Marematudeckuii JUKTAHT
NupuBunyanbHas
camocTosTeNnbHas paboTa
[IpakTuueckue padboTh
KonTponbnas pabota
DK3aMeH

ITIP 13. BrmonHATs NapajjieNbHOE,
LEHTPAIBLHOE u OpPTOTOHAJILHOE
MIPOEKTUPOBaHUE (PUTYp HA IIOCKOCTbD,
BBITIOJIHATE ~M300pakeHuss ¢Guryp Ha
IIJIOCKOCTH;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5., 1IK 3.5.

YceTHBIT onpoc
Maremarudeckuii JUKTAHT
NunuBunyanbHas
camocTosiTeNnbHas padboTa
[TpakTuueckue paboTh
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Konrponsnas pabora
OK3amMeH

1P 14. Crpouts CEYCHUS
MHOTOTPaHHUKOB Pa3IUYHBIMU
METOJaMH,  BBINOJHATH  (BBIHOCHBIE)

IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BbEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5., 1IK 3.5.

VYeTHbII onpoc
Matematuyeckuii TUKTAHT
NupuBunyanbHas
caMOCTOsATeNIbHAsI paboTa
[IpakTnueckue padboThI
KontposbHas padota
OKk3aMeH

IIpP 15. Brruncnsate IUIOLIAaU
MOBEPXHOCTEN MHOTOTPaHHUKOB
(mpu3Ma, mnHUpamMuaa), TEOMETPHUYECKUX
TEJ ¢ IPUMEHEHUEM (HOpMYIT;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, TIK 3.5.

VYcerHblii onpoc
MareMaTH4eCKUM JUKTAHT
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DK3aMeH

NP 16. CpobGomgHo  omnepupoBaTh
MOHSATUSIMHU: CHMMETPUS B IPOCTPAHCTBE,

OK 01, OK 02, OK
04, OK 05, OK 06

YceTHBI onpoc
MaremaTuueckuii JUKTAaHT

LEHTp, OChb M IuIocKkocTh cummerpuu, | [IK 1.5, TIK 3.5. NunuBunyanbHas

LIEHTP, OChb M INIOCKOCTh CHUMMETPHUHU caMOCTOsATeIbHAsI paboTa

burypsr; [IpakTrueckue paboThI
KoHntposbHas padota
DK3aMeH

1P 17. Peniate 3aJ1a4yu Ha | OK 01, OK 02, OK VYcrHblii onpoc

JIOKa3aTeJIbCTBO mateMmaTudeckux | 04, OK 05, OK 06 MareMaTU4eCKHUM JUKTAHT

OTHOILIEHUH u Haxoxaenue | 11K 1.5., IIK 3.5. NunuBuayanbHas

T€OMETPUUYECKUX BEIUYUH, MPUMEHSIS camocTosITeNIbHas paboTa

W3BECTHBIE  METOAbl IPU  PEUICHUU [IpakTrueckue paboThI

MATCMAaTHYCCKUX 3aJa4 IMOBBIICHHOI'O H
BBICOKOI'O YPOBHS CIIOKHOCTH,

KonrponsHas pabora
OK3ameH

NP 18. Ilpumenars mnpocrenmme
IIPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIlMOHHBIE ~ CUCTEMBI  IIpU
pELICHUHU CTEPEOMETPUYECKUX 3a/1a4;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5., TIK 3.5.

YeTHBII onpoc
MaremaTtudeckuii JUKTAHT
NupuBunyanbHas
camocTosTenbHas paboTa
[IpakTuueckue paboThI
KonTponbnas pabota
DK3aMeH

ITP 19. UzBnekaTs, mpeoOpa3oBbIBaTh U
MHTEPIpPEeTUpOBaTh  HH(pOpMaLMIO O
IIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX
¢durypax, IpeJCTaBICHHYIO Ha YepTexax
U PUCYHKaX;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, TIK 3.5.

YceTHBIT onpoc
MaremaTtudeckuii JUKTAHT
NunuBunyansHas
camocTosTeNnbHas padboTa
[IpakTuueckue paboThI
KonTponbhas padota
OK3aMeH

P 20. CsobogHo  omnepupoBarhb
MOHATUSIMH, CBSI3aHHBIMU c
HWIAHAPUYECKOH, KOHHYECKOU u
chepuueckoit MOBEPXHOCTSAMH,

OOBSACHATH CIIOCOOBI MOTY4YECHHUS;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, TIK 3.5.

VYeTHbI onpoc
MaremaTuyecKuid TUKTaHT
NunuBunyansHas
caMmocTosiTenbHast paboTa
[IpakTuueckue padboTh
KonrponsHas pabora
DK3aMeH
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IIP 21. OnepupoBaTb MNOHATHUSAMY,
CBSI3aHHBIMH C TeJlaMH  BpAILEHUS:
WIAHIPOM, KOHYCOM, c(hepoii U Irapom;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5., 1IK 3.5.

YcTHBIT onpoc
MatemaTuyeckuii TUKTAHT
NupuBunyanbHas
caMOCTOsATeNIbHAsI paboTa
[IpakTnueckue padboThI
KontposbHas padota
OKk3aMeH

IIP 22. Pacno3HaBaTh Tejla BpalleHUSA

(manmuHAp, KOHyC, cdepa W Mmap) H
OOBSCHITh CIOCOOBI TIOJIYYCHHS  TeJ
BpAIICHHUS,

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, TIK 3.5.

VYcerHblii onpoc
MareMaTH4eCKUM JUKTAHT
NuauBunyanbHas
caMmocTosiTenbHas pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DK3aMeH

P 23. Knaccu¢pumupoBarb B3auMHOE
pacrnosoxeHue chepsl U II0CKOCTH;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, 1IK 3.5.

VYeTHbII onpoc
Matematuyeckuii TUKTAHT
NupuBunyanbHas
caMOCTOsATEIbHAsI paboTa
[IpakTnueckue padboTh
KoHntposbHas padota
DK3aMeH

IIP 24. BEI4ucaaTh BETUUHHBI 3JIEMEHTOB
MHOTOIPAHHUKOB W TE€J  BpallCHHS,
00beMbl M IUIOMIATU  TOBEPXHOCTEH
MHOTOIPAHHUKOB W TEJ  BpallCHHS,
FEOMETPUYECKUX TEeJI C MPUMEHEHUEM

popmyu;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, TIK 3.5.

VYerHbIl onpoc
MaremaTudeckuii JUKTAHT
NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DK3aMeH

mnp 25
MOHATHSIMH,

CBoOOHO  omnepupoBaTh
CBSI3aHHBIMU c
KOMOMHAIMsIMM ~ Te€Jl ~ BpalleHUs WU
MHOTOI'PaHHHUKOB: MHOT'OI'pPaHHUK,
BIIMCAaHHBIN B cpepy U OMUCAHHBIN OKOJIO
chepsl, cepa, BITMCAHHAs B
MHOTOTPaHHUK WX TEJIO BPALLEHUS;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, TIK 3.5.

YceTHBI onpoc
MaremaTtudeckuii JUKTAHT
NupuBunyanbHas
camocTosTenbHas paboTa
[IpakTnueckue paboThI
KonTponbnas pabota
DK3aMeH

IIP 26. BoryucnsaTh COOTHOLIECHUS MEXKTY
IIOMIA/ISIMHA TTOBEPXHOCTEH U O00BheMaMHu
IMOJJOOHBIX TEIT,

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, TIK 3.5.

YcTHBIT onpoc
MaremaTtudeckuii JUKTAHT
NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpakTuueckue paboThI
KonTponbhas padota
DK3aMeH

IIP 27. I300paxath nuzy4aemble pUrypsl,
BBINOJIHATH (BBIHOCHBIE) TUTOCKUE
YepTe)KU W3 PUCYHKOB  TPOCTHIX
00BbEMHBIX (UTYp: BHJI CBEpXy, COOKY,
CHH3Y, CTPOUTH CEYCHUS TEJl BPaIICHUS;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, TIK 3.5.

YeTHBII onpoc
MaremaTuyecKuid TUKTaHT
NunnBunyansHas
caMmocTosiTenbHast pabora
[IpakTuueckue padboTh
KonrponsHas padora
OK3aMeH

ITP 28. I3BneKkaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh  MHPOPMALUIO O
IIPOCTPAHCTBEHHBIX TrE€OMETPUUYECKUX

OK 01, OK 02, OK
04, OK 05, OK 06
IIK' 1.5., 11K 3.5.

YceTHBIT onpoc
Maremarnueckuii TUKTAHT
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¢burypax, npeacTaBICHHYIO Ha YepTexax
U PUCYHKaX;

NunuBunyanbHas
caMOCTOsATeNIbHAs paboTa
[IpakTnueckue padboThI
KonTponbhas pabota
DK3aMeH

P 29. C(CpobOomHO  OmEpUpOBaTh
MOHSITUEM BEKTOP B IMPOCTPAHCTBE;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, TIK 3.5.

VYcerHblii onpoc
MareMaTH4eCKUM JUKTAHT
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
Konrponsnas pabora
DK3aMeH

IIP 30. BemosHATh oOnepauud Haj
BEKTOPAMH;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5., 1IK 3.5.

VYeTHbII onpoc
Matematuyeckuii TUKTAHT
NupuBunyanbHas
caMOCTOSATENIbHAs paboTa
[IpakTuueckue padboTh
KontposbHas padota
DK3aMeH

IIP 31. 3agaBaTh MJIOCKOCTh YPABHEHUEM
B JIEKApPTOBOM CUCTEME KOOP/IUHAT;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, TIK 3.5.

VYerHbIl onpoc
MaremaTudeckuii JUKTAHT
NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DK3aMeH

IIP 32. Pemate reoMeTpruecKue 3aaadu
Ha BBIYHMCIICHUE YTIIOB MEXY MPSIMBIMU U
IINIOCKOCTSIMHU, BBIYUCICHUC paCCTOSIHI/H\/JI
OT TOYKH JI0 IJIOCKOCTH, B II€JIOM, Ha
IMPUMECHCHUC BCKTOPHO-KOOPAMHATHOI'O
METO/a MPHU PEIICHUH;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, 1IK 3.5.

YceTHBII onpoc
MaremaTuueckuii JUKTaHT
NupuBunyanbHas
caMmocTosiTeNbHast paboTa
[IpakTuueckue paboThI
KonrtponsHas pabora
DK3aMeH

P 33. Csobogno  omepuposats | OK 01, OK 02, OK | VcrHbIif onpoc

MMOHSATHAMH, CBA3aHHBIMU ¢ nBMkeHueM B | 04, OK 05, OK 06 MareMaTU4eCKHU JUKTAHT

IIPOCTPAHCTBE, 3HaTh ceoiicta | TIK 1.5., IIK 3.5. NunuBunyanbpHas

IBYKEHUI; caMOCTOATeNIbHAs paboTa
[IpakTuueckue paboThI
KonTponbnas padota
DK3aMeH

P 34. Bemonuares uzobpaxenus | OK 01, OK 02, OK VYcrHbIil onpoc

MHOTOTPAHHUKOM M T€Jl BpaLlEHUs IpU
MapajyieIbHOM TMEPEHOCE, LEHTPAITbHOU

04, OK 05, OK 06
IIK 1.5, TIK 3.5.

Maremarnueckuii JUKTAHT
NupuBunyanbHas

CUMMETPHUH, 3E€PKAIBHOW CUMMETPHUH, camocTosTeNnbHas paboTa

NpAd  TOBOPOTE€  BOKPYr  MPSMOiA, [IpakTrueckue paboThI

npeoOpa3oBaHus MOA00HS; KonTponbnas pabota
OK3aMeH

1P 35. Crpouth ceuenus | OK 01, OK 02, OK YcerHblit onpoc

MHOTOrpaHHUKOB W Ten BpameHud: | 04, OK 05, OK 06 MaremaTn4ecKuid TUKTAHT

CeueHMs] IMIUHApa (MapajuiebHO |
MEPIEeHIUKYIIIPHO OCH), CEYEHUsI KOHYyca
(mapannenbHoe OCHOBAHHUIO u

IIK 1.5., 1IK 3.5.

NunuBunyanbHas
camocTosiTeNnbHas padboTa
[TpakTuueckue paboTh
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MPOXOASIIEe Yepe3 BEPIIUHY), CECUCHHS
niapa;

Konrponsnas pabora
OK3amMeH

1P 36. Hcmons30BaTh METOJIBI
IMOCTPOCHHSI CCUCHHUMH: METOJ CIIEJOB,
METOJl BHYTPEHHErO IPOCKTHPOBAHMUS,
METO/T TIEPEeHOCa CEKYIICH IMIOCKOCTH;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5., 1IK 3.5.

VYeTHbII onpoc
Matematuyeckuii TUKTAHT
NupuBunyanbHas
caMOCTOsATeNIbHAsI paboTa
[IpakTnueckue padboThI
KontposbHas padota
OKk3aMeH

IIP 37. Jloka3piBaThb T€OMETPUYECKUE
YTBEPKICHHUS;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, TIK 3.5.

VYcerHblii onpoc
MareMaTH4eCKUM JUKTAHT
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DK3aMeH

IIP 38. IlpumeHsTh reoMeTpuUYEcKHe
(haKThI TSI pEIICHUS CTEPEOMETPHUIYECKUX
3a7a4, MNPEANOJararoluXx  HECKOJIbKO
aroB  pemnieHus, €ClIM  YCIIOBUS
MPUMEHEHUS 33J]aHbl B SIBHOM M HESIBHOU

hopme;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, 1IK 3.5.

YceTHBI onpoc
MaremaTuueckuii JUKTAaHT
NupuBunyanbHas
caMmocTosiTeNbHast paboTa
[IpakTnueckue padboTh
Konrpomnbnas pabora
DK3aMeH

P 39. IlpumeHar, nOporpaMMHbIC
CpeacTBa u 3JIEKTPOHHO-
KOMMYHHKAIIUOHHBIE ~ CHCTEMBI  MpH

peICHUU CTCPCOMCTPHUYCCKUX 3a1a4,

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5, TIK 3.5.

VYerHbll onpoc
MareMaTU4eCKHUM JUKTAHT
NunuBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DK3aMeH

IIP 40. [TpuMeHATh MOJTy4YE€HHbIE 3HAHUS
Ha MPaKTHKE: CpaBHHBATb,
aHAJIM3UPOBATh U OLEHUBATh pEaJbHbIE
CUTyalluu,  TPUMEHATb  HU3y4YeHHBIC
MOHSTHS, TEOPEMBI, CBOMCTBA B MPOLECCE
MOKCKa pereHus MaTeMaTH4eCKU
chopMyTupOBaHHOI poOIeMBlI,
MOJIETTUPOBaTh pealbHbIE CUTYAaIlMH Ha
SI3BIKE TeOMETPUH, HCCIIEI0BATh
IIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAHUEM
TE€OMETPUUECKUX TOHATHH H TEOPEM,
amnmapara anreopsl, pemarb
MIPaKTUYECKHE 3aJaud, CBS3aHHBIE C
HaXO0XKJICHUEM reOMETPUYECKUX BEINYHH;

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5., TIK 3.5.

YeTHBII onpoc
MaremaTudeckuii JUKTAHT
NupuBunyanbHas
camocTosTenbHas paboTa
[IpakTuueckue paboThI
KonTponbnas pabota
DK3aMeH

IIP 41. Uwmerp mpencraBieHus o006
OCHOBHBIX JTalax pa3BUTHs T€OMETPUHU
KaKk COCTaBHOM dYacthm (yHIaMeHTa
Pa3BUTHS TEXHOJIOTHIA.

OK 01, OK 02, OK
04, OK 05, OK 06
IIK 1.5., [IK 3.5.

VYeTHbII onpoc
MaremaTudeckuii JUKTAHT
NuauBunyanbHas
camocTosTenbHas paboTa
[IpakTuueckue padboTh
KonTponbnas pabota
DK3aMeH




