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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOI' O NPEAMETA
«MATEMATHUKA»

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mporpamMma SIBISIeTCS YacTblO OCHOBHOW Mpo(deccroHalbHOM
obOpazoBarensHoil mporpammbl CIIO mo cnermumanpHOCcTH 20.02.02 3ammura B
Ype3BbIYAITHBIX CUTYAITHIX.

[Iporpamma paspaborana B cootBercTBUH ¢ DPI'OC COO, Ha ocHOBe
TpeOoBanuii denepanbHOl 00pa3oBaTENbHON MPOTrPaMMBI CPEIHETO OOIIEro
oOpa3oBaHus.

1.2. MecTto Yy4eOHOro mpeaMera B CTPYKType 00pa3oBaTeJbHOM
NMPOrpamMMblI

YueOHblii ipeamer «MaremaTukay OTHOCUTCS K MPO(HIBHBIM y4eOHBIM
npeaMeraM o01eo0pa3oBaTeIbHON MOATOTOBKH.

Ocoboe 3HaueHWe Yy4eOHBIM MpeaAMEeT HuMeeT Mpu (OPMUPOBAHUU U
pa3BUTHN OOUIMX U NPOPECCUOHATBHBIX KOMIIETEHIUI:

OK 01. BeiOupatp cmocoOsl pemieHus 3agad  MpodeccrnoHaIbHOM
JeSITEIbBHOCTH MPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcmonws3oBaTh COBpPEMEHHBIC CpEACTBA TIOWCKA, aHaIW3a W
MHTEpIIpeTaluy HHPOpMAMU U UHPOPMAIIMOHHBIE TEXHOJIOTHH ISl BHIIOJTHEHHUS
3a7a4 Mpo(eccroHaIbHOM 1eATeIbHOCTH.

OK 03. [TmanupoBath 1 peaqn3oBbIBaTh COOCTBEHHOE TIPOGECCHOHATHFHOE
JUYHOCTHOE pasBUTHE, IPEANPUHUMATEIBCKYIO NEeSATENBHOCTD B
npodeccuoHaIbHOM cdepe, UCTI0JIb30BATh 3HAHUS 110 (PMHAHCOBOM I'PAMOTHOCTH B
pa3IMYHBIX )KU3HEHHBIX CUTYaIIHsX.

OK 04. D¢ddexkTnBHO B3auMOACHCTBOBaTH M pabOTaTh B KOJUICKTHBE M
KOMaH/I€e.

OK 05. OcyuiecTBiiTh yCTHYI0O M NHCHBbMEHHYIO KOMMYHHKAIMIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoit ®denepanum ¢ ydeToM o0coOeHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

IIK 1.1. BpImonHATe AEHCTBUS MO MPOBEICHUIO aBAPUWHO-CIIACATEIBHBIX
paboT npu JIOKAIU3ALUK U JIMKBUJIAIINY TIOCJICICTBUIN YpE3BbIYAHBIX CUTYAITUH.

CornacHo ydebHOMy TulaHy 1o crnenuainbHoctd 20.02.02 3amura B
Ype3BbIYANTHBIX CUTYAIUSIX KaKIbli 00y4arolUics BBHIIOJHSAET UHIWBUTYaTIbHBINA
MPOEKT M0 OJHOMY M3 YUEOHBIX MPEAMETOB 00IIe00pa30BaTEIHLHOM MOATOTOBKH (B
tom yucie o YIII1.01 Maremaruka):

NunuBuyanbHBINA TPOEKT (MMPEMETOM HE sBisieTcs) — 32* gaca.

1.3. TpeOoBanus K pe3yJbTaTaM OCBOEHUSI Y4eOHOI0 NpeaMeTa



B paMKax OCBOCHHA COACPIKAHUMA yq€6HOFO ImpcamMeTa «MaTCMaTHKa»,
oOecneynBaeTcs JOCTHIXKCHHC O6y‘IaI-OHlI/IMI/IC51 Ciacayromux pe3yjabTaToOB:

IL1anupyemsle
pe3yJIbTaThl
OCBOCHUSA

OcHOBHBIE TOKA3ATEIH OLICHKHU pe3yJjbTaTa

JIH‘IHOCMHbl@p(Blebmambl, 6 mom yucie.:

B yactn
TPaKIAHCKOT0
BOCIIUTAHUSA

-cOpMHUPOBAHHOCTh TPAKIAHCKOW TMO3MUIMK  OOydYaromerocs Kak
AKTUBHOTO M  OTBETCTBEHHOTO WIE€HAa POCCHUUCKOro  OOIIecTBa,
NpeJCTaBICHHE O MaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHHPOBAHUS
pa3IMYHBIX CTPYKTYp, SBIEHUH, MNPOIENyp Tpa)KIaHCKOTo o00IecTBa
(BBIOOpBL, OIpOCHI W  JIPYroe), YyMEHHE B3aUMOJEIHCTBOBATH C
COLIMATIbHBIMM HMHCTUTYTaMHU B COOTBETCTBUM C HUX (QYHKIUSMH U
Ha3HAYCHUEM.

B yactn
NMaTPUOTHYECKOT0
BOCIIUTAHUSA

- cOpMHUPOBAHHOCTb POCCHUUCKOW TIpakIaHCKOH HMJICHTHYHOCTH,
YBAKEHUS K IPOIUIOMY M HACTOSIIEMY POCCUHCKONM MaTeMaTHKH,
IIEHHOCTHOE OTHOIIICHHUE
K  JOCTHXKEHHUSIM  pPOCCUMCKHX  MAaTEMAaTMKOB W  POCCHUMCKOH
MaTE€MaTUYeCKOW IIKOJIbI, UCIOJIb30BaHUE ITUX JTOCTHKEHUH B JIPYTUX
HayKax, TEXHOJIOTHUAX, CPepax SKOHOMUKH;

B yacTu 1yxoBHO-
HPABCTBEHHOI'0
BOCIIUTAHHUSA

- OCO3HaHWE  JYXOBHBIX  IICHHOCTEH  POCCHHCKOrO  Hapoja,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, 3TUUYECKOTO TOBEICHHUS,
CBSI3aHHOTO C TMPAKTHYECKUM TIPUMEHEHHUEM JOCTIKEHHH HayKH WU
JIeATEIbHOCThIO YYEHOT0, OCO3HAHUE JIMYHOTO BKIIAJa B TOCTPOCHHE
YCTOWYMBOTO OyIYIIEro;

B yactn
ICTETHYECKOI0
BOCIIUTAHUSA

- 3CTETUYECKOE OTHOILIECHUE K MUPY, BKIIIOUYas ICTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEW, OOBEKTOB, 3a7ady, peIIeHUuH, pacCyXJIeHuH,
BOCIIPUUMYHUBOCTH

K MaTCMaTHYC€CKHUM ACIICKTaM PA3JIMYHBIX BUAOB UCKYCCTBA,

B yactn
(puznyeckoro
BOCIIUTAHUSA

- c(OpMHPOBAHHOCTh yYMEHHS TMPHUMEHSITh MaTeMaTHYeCKUe 3HAHUSA B
UHTEpecax 3J0pOBOro M 0e30macHOro obpasa >KU3HHU, OTBETCTBEHHOE
OTHOLIECHHUE K CBOEMY 37I0POBBIO (31opoBoe IIUTaHUE,
cOajaHCUPOBAHHBIN PEKUM 3aHATUI U OT/bIXa, PEryNsgpHas puznyeckas
aKTUBHOCTB),  (PM3MUYECKOE  COBEPIICHCTBOBAHWE TMPH  3aHATHIX
CHOPTHUBHO-03/I0POBUTENILHON JI€ATEIbHOCTHIO;

B yactn
TPYAOBOI0
BOCIIUTAHUSA

- TOTOBHOCTh K TpPYAY, OCO3HAHHE IICHHOCTH TPYIOJIOOHs, MHTEpPEC K
pa3nuyHbIM cepam Mpo(HEeCcCHOHABHOW JESITEIbHOCTH, CBA3aHHBIM C
MaTeMaTUKOH

U ¢€ MPUJIOKCHUSIMH, YMCHHUE COBEPIIATh OCO3HAHHBIA BHIOOP OymyIIci
npopecCHd W Pealn30BbIBaTh COOCTBEHHBIE JKU3HCHHBIC ILIAHBI,
TOTOBHOCTD 51 CIIOCOOHOCTH
K MaTeMaTHIecKoMy 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MTPOTKCHHUH
BCE JKM3HM, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B PpEIICHUM
NPaKTUYECKHX 3a/1a4 MATEMAaTHIECKOM HAITPaBICHHOCTH;

B yactn
IKOJOTHYECKOro

- chopMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYPhI, TOHUMAHHUE BIIUSHHUSI
COLMAIEHO-9KOHOMHYECKUX TIPOIIECCOB HAa COCTOSIHUE TPHPOIHOU |
COIMAIBHOM CpPEeJIbl, OCO3HAHUE TII00ATHHOTO XapaKTepa HKOJIOTHIECKUX
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BOCIIUTAHUA

npo0sieM, OpUEHTAlusl Ha MPUMEHEHHE MaTeMaTHYeCKMX 3HAHUU JUIs
pelieHus 3amady B O0JIACTH OKpPYKAIOIIeH Cpelbl, IJIaHUPOBAHUE
MOCTYIIKOB U OIICHKH MX BO3MOJKHBIX IOCIIEJCTBHI AJIsi OKpYXaromieu
CpeJbl;

B gyacTn nennoctn
HAYYHOTI'0
MO3HAHUA

- c(hOpMUPOBAHHOCTh MHUPOBO33pPEHU, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKU M OOLICCTBCHHOW NPAKTHKH,
IIOHUMAaHUe MaTeMaTU4eCKOn HayKu

Kak cdepbl 4YelOoBEUEeCKOW JIEeATEIIbHOCTH, JTaloB €€ pa3BUTHS W
3HQUUMOCTU JUISL  Pa3BUTUS  LUBUJIM3ALMM, OBJIAQJCHHUE  S3bIKOM
MaTE€MaTUKd M MAaTeMaTHYECKOW KYJIbTYpOH KaK CPEICTBOM ITO3HAHMS
MHpa, TOTOBHOCTb OCYILIECTBIISATh NPOEKTHYIO U HCCIEA0BATEIbCKYIO
ACATCIIBHOCTb MHAUBHUAYAJILHO U B I'PYIIIC.

MeTaI[pe)IMeTHbIX

1. YuuBepcaibHble YueOHbI€ IO3HABATE/IbHbBIE IeiiCTBUS

Ba3zoBble
JOrH4YecKue
JNeHCTBUA

- BBIBIATH U XapaKTEpU30BaTh  CYLIECTBEHHbIE  IPHU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, MOHATUN, OTHOLICHUN MEXIY MOHSTUSIMH,
(bopMyIHpoBaTh ornpezeneHus HOHSTUH, yCTaHaBIUBaTh
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMHM, OCHOBAHUS JUIl 0000LIECHHS
U CpaBHEHHUS, KpUTEPUHU IIPOBOJAUMOIO aHAJIN34;

- BOCHpPUHHUMATbH, (OPMYIMPOBATH U NPEOoOPA30BBIBATH CYKICHUS:
YTBEpJAUTENIbHbIE U OTpUIATEIbHbIE, €IMHUYHbIE, YAaCTHbIE U OOIUIUeE,
YCIIOBHBIE;

- BBIIBJIATH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTHBOpeuus: B (akTaX, JaHHBIX, HAOIMIOJACHUAX U YTBEPXKICHMSX,
IpeJularath KpUTEpHUH
JUISl BBISIBJIEHUS 3AKOHOMEPHOCTEN M IIPOTUBOPEUNIL;

- JIeJ1aTh BBIBOJIBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, T€AYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

- TPOBOJUTH CAMOCTOSTEIbHO JIOKA3aTeNbCTBA MaTeMaTHYECKHX
yTBEp)KICHUH  (mpssiMble U OT  NPOTHBHOIO),  BBICTPAUBATh
apryMeHTaluIo, IPUBOJIUTH MIpUMEpBI
U KOHTPIPUMEpPBI, 000CHOBHIBATh COOCTBEHHBIE CYXAECHUS U BHIBOJIBI;

- BBIOMpaTh crocod perieHus: yueOHOM 3a7aun (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pELICHHUs, BbIOMpaTh HauOojee MNOAXOIANMUA C Y4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnble
HCCJIe10BaATEILCKHE
NeHcTBHUA

- HCIOJIB30BaTb BOIPOCHI KaK MCCIEIOBATEIbCKUI HHCTPYMEHT
MOo3HaHUs, (GOPMYIUPOBATH BONPOCH, (UKCHPYIOIIHE MPOTUBOpPEUHE,
npobieMy, yCTaHaBIUBaTh KICKOMOE U JaHHOE, (OpMUPOBATh TUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

- IPOBOJUTH  CAaMOCTOATENIBHO  CIUIAHUPOBAHHBIA  JKCIIEPUMEHT,
UCCIIEIOBaHNE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BEKTa, SIBIICHUS, TPOLIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSIMHU, IPOLIECCAMH;

- CaMOCTOATENIbHO (OpMYIHpOBaTh OOOOIIEHUS M BBIBOABI 10
pe3ynbTaTaM NpOBEAEHHOIO HAOJIIO/IEHUs, UCCIIEOBAHUS, OIICHUBATh
JIOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IICHNUH];

- IPOTHO3MPOBATh BO3MOYXKHOE Pa3BUTHE IMPOIECCA, & TAKKE BBIIBUTATh
IIPEATIOJIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Padora ¢
HHpopmanuen

- BBIIBJIATH JACPUIUMTHI MHPOPMAIMH, TAHHBIX, HEOOXOAMMBIX IS
OTBETA Ha BOMPOC U JJIs PEIICHUS 3a]1a4H;




- BbIOMpaTh HH(OpPMALMIO U3 HCTOYHUKOB PA3IMYHBIX THIIOB,
aHaAJIN3UPOBATh, CUCTEMATU3UPOBATh u WHTEPIPETUPOBATH
nH(OPMALIHIO Pa3INYHbIX BUIOB U (HOPM MpEACTaBICHHUS;

- CTPYKTYpHUpOBaTh HH(OPMAIUIO, TMPEICTABIATH €€ B pa3IMYHBIX
(hopMax, UIUTFOCTPUPOBATH I'paUUECKU;

- OIEHMBaTh HAASKHOCT, HMHGOpPMAIMM TIO  CAMOCTOSITENBHO
c(hOpMYyIMPOBAHHBIM KPUTEPHUSIM.

2. YHuBepcajbHbIe K

OMMYHHKATUBHBLIC JeHCTBHUSA

O01menne

- BOCIPUHMMATh U (HOPMYJIMPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBUAMU W UEJISAMHU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOIO TOUKY 3peHus B YCTHBIX
U NIACbMEHHBIX TEKCTAX, AABaTh ITOSICHEHHU I10 X0y PCLICHHUs 3a1auH,
KOMMEHTHUPOBATh II0Jy4YE€HHBIN PE3YIIbTaT;

- B Xofe 00CYX/IeHHs 3a/aBaTh BOIIPOCHI II0 CYLIECTBY 00CYKmAaeMoi
TEMBbI, IPOOJIEMBI, pellaeMoi 3aa4M, BICKa3bIBaTh MJIEH, HallCJICHHbIE
Ha IIOMCK pEUICHUs, COINOCTaBIATh CBOM CYXACHHUSA C CYKICHUSIMHU
JAPYTUX YYacTHUKOB JMajora, OOHapyXkHBaThb pa3iMyde U CXOACTBO
MO3UIHK, B KOpPpeKTHOU ¢opme (GopMyTupoBaTh pa3HOTIACHS, CBOU
BO3pa)KCHHUS;

- IPEACTABIATH PE3yibTaThl PpELICHUs 3aJadd, DKCIIEpUMEHTA,
UCCIIEIOBAaHMsI,  IIPOEKTa, CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYILUICHMS C Y4€TOM 3aJad [PEe3eHTallud U OCOOEHHOCTEH
ayJIUTOPUH.

CoBMecTHAA
JeATEeJIbHOCTh

- TIIOHMMaTh W HCIOJIb30BAaTh IPEUMYILIECTBA KOMaHIHOH U
UHAUBUYAIbHOM pabOThl MpU pelleHUH Y4eOHBIX 3a/ad, MPUHUMATh
Lelb COBMECTHOW  JESATEeNIbHOCTH, IUIAaHMPOBAaThb  OPraHU3alUIo
COBMECTHOH paboTbl, paclpelessiTh BHAbI palboT, IOroBapuUBaThCA,
o0cyxmarh TIpoliecC W pe3ynbTaT paboThl, 0000IaTh MHEHUS
HECKOJIBKUX JIIOJEH;

- y4yacTBOBaThb B TIpyHmHoBbIX (opmax paboThl (00CykIeHus, oOMeH
MHEHMH, «MO3TOBBIE€ WITYPMBI» W HHBIE), BBINOJHATH CBOI YacTb
paboThl M KOOPAMHHUPOBATH CBOU JIEHCTBUS C JPYTMMM YJIE€HAMH
KOMaH/Ibl, OLIEHUBAaTh KayeCTBO CBOEro BKJaJa B OOIIMH MPOJIYKT IO
KpUTEPUSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBUS.

3. YHuBepcaabHbIe P

CryJISTUBHBIC JEeHCTBUA

Camoopranu3anusi | - COCTaBJISITh IIJIaH, aJITOPUTM PELLIECHUS 3aa4uH,
- BBIOMpATh CMOCOO peIIeHUs ¢ YYETOM HUMEIOIIMXCA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH,
- apryMEHTHPOBAaTh M KOPPEKTHPOBATH BAPHUAHTHI PEIICHUHA C Y4ETOM
HOBOH MH(OpMAIUH.

CaMOKOHTPOJIb - BJIaJIETh HAaBBIKAMU TI103HABATEIbHOW pEQIIEKCUM KaK OCO3HaHUS

COBEpIIAEMBIX JEHCTBUI U MBICIIUTEIbHBIX MPOLIECCOB, MX PE3YIbTATOB,
BIAJeTh CHOcOo0aMM CaMOIPOBEPKH, CAaMOKOHTpOJS Ipolecca M
pe3yJibTaTa pelleHUsl MaTeMaTUYEeCKON 3a1auH;

- TMpeABHUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU pEIICHUU
3a/la4d, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENILCTB,  JAHHBIX, HAWJEHHBIX  OMIMOOK,  BBISIBIEHHBIX
TPYIHOCTEN;

- OLIEHUBATh COOTBETCTBUE pe3yjbTaTa LIETH U YCIOBUSIM, OOBICHATH
MIPUYMHBI JOCTUKEHUS WIA HETOCTHIKEHUS PE3ysIbTaTOB JEATEIbHOCTH,
HaXOJUTh OUIMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.




IIpenmeTHBIX

1) cBOOOIHO OIEpUPOBATH TOHATUSMH: PALMOHAIBHOE YUCIO, OCCKOHEYHAs MEpUOIYeCKast
IpoOb, MPOLEHTHI, UPPALMOHATIBHOE YHCIO, MHOKECTBA PALMOHAIBHBIX M JACHCTBUTEIbHBIX
YHCel, MOAYJb JEHCTBUTENBHOTO YHCIA; MPUMEHATh IpOoOM M TPOLEHTH I PEIICHHS
NPUKIAAHBIX 3aJad W3 Ppa3IMuYHBIX oOTpaciedl 3HaHUH W peaJbHOM KHU3HHM; IPUMEHSTbH
npuOIMKEHHBIE BBIYMCICHUSA, TMpaBWJIA OKPYIJICHUS, TPHUKUAKY U OLEHKY pe3yibTara
BBIUMCIICHUH; CBOOOJHO ONEpPUPOBATH IOHATHEM: CTENEHb C LEJNbIM  IOKa3aTeleM,
WCIOJB30BATh MOIXOASANIYI0 (OpMy 3amucH JEHCTBUTENBHBIX YHCENT JJIs pPELICHHUs
NPAKTUYECKUX 3ajjad M MPEJCTaBICHHUA [aHHbIX; CBOOOJAHO ONEPUPOBATH IOHATHEM:
apu(pMETHYECKUI KOPEHb HATYPaIbHOM CTENEHH; CBOOOIHO ONEPUPOBATH MOHITHEM: CTEIICHb C
palMOHANBHBIM  IIOKa3aTejaeM; CBOOOJHO ONEpUpOBaTh MOHATHUAMM: JiorapudmM yucia,
JECATUYHbIE W HaTypallbHble JIorapu(Mbl; CBOOOJHO ONEPUPOBATH TMOHATHAMH: CHHYC,
KOCHHYC, TaHI€HC, KOTaHI€HC YHMCJIOBOI'O apryMeHTa; ONEpHpOBAaTh HMOHATUSAMH: APKCHHYC,
aApPKKOCHHYC M apKTaHI'€HC YHCIOBOTO apryMeHTa.

2) cBOOOHO ONEPUPOBATh MOHATUSMH: TOXICCTBO, YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC
YpaBHEHUSI U YPaBHEHUSA-CJIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA; IPUMEHATH pa3IMuHbIC
METO/bl pEIICHUs] palMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX YpaBHEHHH, MPUMEHSTh METOJ]
MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB; CBOOOJHO ONEPUPOBATh MOHSITUSIMH: MHOTOYJIEH OT
OJTHOM MepeMEeHHOM, MHOTOYJIeH C LIeIbIMU KO3(ppUuLneHTaMu, KOpHU MHOTOWIEHA, IPUMEHSATh
JIeJICHe MHOIOWIEHa Ha MHOTOWIEH C OCTaTkoMm, Teopemy be3sy m teopemy Buera nns
pemieHust 3ajad;  CBOOOJHO ONEPUPOBATH NOHATHAMM: CUCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpULa, ONPEIENIUTENb MaTpulpl 2 X2 KU €ro TreoOMETPUYECKHH CMBICI, HCIO0JIb30BaTh
CBOWCTBA ONpeAenauTess 2 X 2 Juisl BBIUMCIEHUS €r0 3HAYEHUs!, IPUMEHATh ONPEACTUTENH IS
pElIEeHNs CUCTEMBbl JIMHEWHBIX YpPaBHEHUH, MOJEIUPOBATh pPEAJIbHbIE CUTYallUU C I[TOMOIIBIO
CHCTEMbI JINHEHHBIX ypaBHEHUH, MCCIE0BATh MOCTPOCHHBIE MOJENIN C MOMOIIBIO MAaTpUI] U
ONPEACINTENECH, WHTEPIPETUPOBATh MOJYYEHHBIA PE3YyJbTaT, HCIOJIb30BaTh CBOMCTBA
JNEUCTBUH C KOpPHAMM JUIsI TNpeoOpa3oBaHMs BBIPAKEHWI; BBINOIHATH IMPeoOpa3oBaHUs
YHCJIOBBIX BBIPAKEHUH, COJEpKAIIMX CTENEHU C pallOHAJIbHBIM IOKa3aTeJeM; HUCIIOIb30BaTh
CBOWCTBa JOrapupMOB Ui NpeoOpazoBaHMsl JIOrapUPMHUUECKUX BBIPAKEHH; CBOOOIHO
OTIepUPOBATh MOHATUSAMU: UpPALMOHAIBHbIE, TOKA3aTENIbHbBIE U JIOTApU(PMUUECKHE ypaBHEHUS,
HaXOJUTh UX PEUICHMS C NMOMOLIbI0 PABHOCWIIBHBIX NEPEXOAOB WM OCYLIECTBIISAS MPOBEPKY
KOpHEH; NpPUMEHATb OCHOBHBIE TPUTOHOMETpUYECKHe (GOpMyNbl Ui TpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHHI; CBOOOJIHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE
ypaBHEHHME, TPUMEHATh HeoOXoauMble (OpPMyJNbl Ui PELICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YPAaBHEHMH; MOJAEIMPOBATh peajbHbIE CUTYallMd Ha S3bIKE anreopsl,
COCTaBJISATh BBIPAKEHHUS, YpaBHEHHUS, HEpPaBEHCTBA I10 YCJIOBHUIO 3a/ladd, MHCCIEeI0BaTh
MIOCTPOEHHBIE MOJIENH C MCII0JIb30BAaHUEM afmrapara ajreOpsl.

3) cBOOOAHO oOmMEepHUpOBaTh MOHATHAMHU: (YHKIHUsS, CrOCOOBI 3amaHus (YHKIUH, B3aUMHO
oOpaTHble (YHKUUH, KOMIO3MLHUSA (YHKUMH, rpaduk (QYHKIHMH, BBITOIHATH 3JI€MEHTapHbIC
npeoOpa3oBanus rpadukoB (GYHKIUH; CBOOOJHO ONEpUPOBATH MOHATUAMU: 00JacTh
ONpeNleJIeHUs W MHOXKECTBO  3HAueHUM  (QyHKUMH, HyId (QYHKIUH, T[POMEXKYTKH
3HAKOIMOCTOSIHCTBA; CBOOOJHO ONEpPUPOBATh MOHATHUAMU: YETHBIE M HEYETHbIE (DYHKUUU,
nepuosndeckue QyHKIHUU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl U MHHUMYM bI
dbyHkMu, HanOoNbIIEE W HAWMEHbINEe 3HAaYeHHWE (YHKIMH HAa TMPOMEXKYTKE; CBOOOIHO
OIEepPUPOBATH MOHATHAMM: CTETIEHHAs PYHKLHUS C HATYPAIbHBIM U IIEJIbIM [TOKa3aTeieM, rpapuk
CTETIeHHON (DYHKIIMU C HATypaJIbHBIM M IIEJIbIM MOoKa3aTeseM, rpa@uK KOpHS n-0i CTENEHU Kak
¢byHKIMH OOpaTHOW CTENEHM C HaTypaJlbHBIM II0Ka3aTeleM; OIEepPHUpPOBATh MOHATHIMMU:
JTUHeNHas, KBaJgpaThUyHas W JApoOHO-TMHEHHas (YHKUWM, BBINOJIHATE 3JIEMEHTApHOE
UCCIIeIOBAaHUE M  TIOCTPOEHHE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH MOHATHSIMHU:
NoKa3aTejabHass U Jorapupmuueckas (QpyHKIUHM, UX CBOMCTBA M TpadUKH, UCIOIB30BaTh UX
rpaduKy U pelieHus] ypaBHEHUH; CBOOOAHO ONEPUPOBATH MOHIATUSMU: TPUTOHOMETpUYECKas
OKPY)KHOCTb,  ONpEJEICHUE TPUTOHOMETPHUUYECKUX (YHKLUMH  YHUCIOBOIO  apryMEHTa;
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UCNOJb30BaTh TIpaduku (GYHKUMH JUIS HCCIEAOBAaHHUS IIPOLIECCOB M 3aBUCUMOCTEH IIpH
pelIeHNH 33734 U3 APYruX Y4eOHBIX NPEAMETOB M pealbHON JKU3HU, BRIpaKaTh (HopMylIamu
3aBMCUMOCTH MEKIy BEJITUYHHAMU;

4) cBOOOTHO ONEPHPOBATH IMOHATHIMHU: apudMeTHdeckas M TeOMEeTpHuecKas Iporpeccus,
0ecKOHEeYHO yObIBaroIasi FeOMeTpUYecKast IPOrpeccHsl, TMHEHHBIN 1 SKCIIOHEHIIMAIBHBIN POCT,
(dopMya CIIOKHBIX MPOIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE; MCIIOJIB30BaTh MPOTPECCHH
Il PELIeHUs peabHbIX 3a]ad MPUKIAAHOTO XapaKTepa; CBOOOAHO ONEpHUPOBATH HMOHATHIMMU:
MOCJIeI0BATEIBHOCTb, CIIOCOOBI 3aJaHHS MTOCIIEI0BATEILHOCTEH, MOHOTOHHbBIE U OTPAaHHYCHHbIE
IIOCJIEZI0BATEIBbHOCTH, IOHUMATh OCHOBBI 3apOKICHHSI MaTEMaTUYECKOTO aHAJIN3a KaK aHaIu3a
0ECKOHEYHO MallblX; CBOOOJHO ONEPHPOBATH MOHATHSIMHU: HENPEPBIBHbIE (YHKIWH, TOUYKU
paspeiBa Tpaduka (QYHKIUH, acUMITOTHI Tpaduka (QYHKIMHA; CBOOOJHO OIEPUPOBATH
NOHATHEM: (YHKIIHSA, HENPEPhIBHAS HA OTPE3KE, MPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKITHIA
IVl pelleHus 3ajad; CBOOOJHO ONEpPUPOBATH IOHATHAMM: IE€pBas W BTOpas MPOU3BOAHBIE
¢byHKIMH, KacaTenbHas K TpaguKy (GyHKIIMK; BEIYUCIATH POU3BOTHBIC CYMMBI, IPOU3BEICHHUS,
YaCTHOIO M KOMIIO3UIMM JBYX (YHKLHUH, 3HaTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMIA;
HCI0JIb30BAaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JUIsl pEIIEHUs 3a]1a4.

5) cBOOOAHO OmEPUPOBATH MOHATHUSMH: MHOXECTBO, OIEPAlMA HAJ MHOXECTBAMH;
HCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN aIllapaTr Il ONUCAaHUs pEealbHBbIX IIPOLECCOB U
SBJICHUM, TpU PpEIICHUH 3a1ad U3 JPYruxX Yy4dyeOHBIX NPEAMETOB; CBOOOJHO OIEPUPOBATH
MOHATUSAMM: OIPEIECICHUE, TEOpPEMa, YpPaBHEHHUE-CIEICTBHE, CBOMCTBO MAaTEMaTUYECKOIO
00BEKTa, 10KA3aTeNIbCTBO, PABHOCUIIbHbBIE YPaBHEHUS U HEPABEHCTBA.

6) cBOOOIHO ONEPUPOBATH MOHITUSME: HATYPAILHOE H LIEJIOC YHUCIIO, MHOYKECTBA HATYpPAJIbHBIX
U LEJIBIX YUCEJI, UCII0IB30BaTh NpU3HaKku Aeaumoctu nensix uncen, HO u HOK naTtypaibHbIX
qHCeN IS PeIeHUs 3a/1a4, IPUMEHATh alropuT™ EBKina; cBOOOTHO ONEprupoBaTh MOHATHEM
OCTaTKa 10 MOJYJIIO, 3alIMChIBaTh HATYPAJIbHBIE YMCIIA B PA3JIMYHbIX IMO3UIIMOHHBIX CUCTEMAaxX
CUMCJICHHS; CBOOOJHO OIEpUpPOBaTh MOHITUSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX ~ YHCEeJ, NpPEeACTaBIsATh KOMIUIEKCHBbIE 4YHciaa B  anreOpandyeckod H
TPUTOHOMETPHUECKON (hopMe, BHIOIHATh apu(PMETUUYECKUE ONepalud ¢ HUMU U U300paxarb
Ha KOOPAMHATHOM INIOCKOCTH.

7) cBO0OO/IHO OIepUpPOBATh MTOHATUSIMH: UPpALMOHAJIBHEIE, IIOKa3aTeJIbHbIC
u JorapuMuyeckue HEpaBEHCTBA, HAXOJIUTh WX pEIIEHUS C MOMOIIBI0 PABHOCHIBHBIX
MIEPEXO0/I0B; OCYLIECTBIIATh OTOOP KOpPHEW NMpH PELIEHUH TPUTOHOMETPUYECKOTO YpaBHEHUS;
CBOOOJHO  ONEpPHPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPAaBEHCTBO, IMPUMEHATH
HeoOxouMble (POpPMyJbl Ul PEIIEHHsS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOJHO  oOmepupoBaTb  MOHATHSAMM:  CHCTEMa M COBOKYNHOCTb  ypaBHEHUH
Y HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PEIICHUS] CUCTEMBI U
COBOKYITHOCTEH pallMOHAJIbHBIX, HMPPALMOHANBHBIX, MOKa3aTeIbHBIX M JIOTapu(pMHUUECKHX
YPaBHEHNWH W HEPABEHCTB; peElIaTh paldOHAIbHBIE, WPPALMOHAIBHBIE, I10KA3aTEIbHBIE,
norapupMHUECKUe U TPUTOHOMETPHUUECKUE YPaBHEHUS U HEPABEHCTBA, COJIEpIKaIlIie MOTYIIH U
napaMeTpbl; NPUMEHATh Tpapuyeckre METOJbl JIi PpEeUIeHHs YpaBHEHUHW M HEPaBEHCTB,
a TaKXke 3aJjad C IapaMeTpaMM; MOJEIMPOBaTh peajbHbIE CUTYallMM Ha SI3bIKE ajreOphl,
COCTABJISITh BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHIO 3aJauH,
HCCIIeI0BaTh TIOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM armapara aireOpbl, HHTEPIPETUPOBATh
MTOJTYYEHHBIN pe3yJbTar.

8) cTpouTh rpapuKM KOMIO3HIUHK (YHKIHA C MOMOLIBIO DJIEMEHTAPHOTO WCCICIOBAHHS H
CBOMCTB KOMIO3MIMM JBYX (YHKIMI; CTPOUTh Te€OMETpUUYecKHe o00pas3bl ypaBHEHUH U
HEpaBEHCTB Ha KOOPJAWHATHOM IJIOCKOCTH; CBOOOJHO ONEpUPOBATh IMOHATUSAMHU: Tpaduku
TPUTOHOMETPUUECKUX (YHKIMI;, MPUMEHATh (PYHKIHUU AJIT MOJEIUPOBAHUS U UCCIIEIOBAHUS
peanbHBIX MPOLIECCOB.

9) wucmonb30BaTh MPOHM3BONHYIO JUIS  HCCIeNOBaHHMs (YHKIMA HAa MOHOTOHHOCTb
U HKCTPEMYMBI; HAXOIUTHh HauOOJbIlIee M HAMMEHbIIEee 3HaUeHUsT (DYHKIMHM HENPEephIBHOM Ha
OTPE3KE; UCNOIb30BaTh IPOU3BOJHYIO JUIsl HAXO0XKICHUS HAUJTYYIIEro PEHICHNs B IPUKJIAIHBIX,




B TOM YHCJI€ COLMAIBHO-3KOHOMUYECKUX, 3a/1a4ax, JUIsl ONpPEeSIeHHs] CKOPOCTH U YCKOPEHHUS
mporecca, 3aJaHHOro (Gopmyinod i TpagukoM; CBOOOTHO OIEPHPOBATH TOHATHIMH:
nepBooOpasHas, ONpeesIEHHbIN HHTErpall, HaXOAUTh EPBOOOPa3HBIE AIEMEHTAPHBIX (DYHKIIHIA
Y BBIYHCIATH UHTETpal 1o ¢popmyse Heiorona—JleitbHnIa; HAXOUTh TUIOMIAAH IJIOCKUX (uryp
U O00bEMBI TeJl C IMOMOILBIO HHTErpajga; HMETh IPEICTABICHHME O MaTeMaTHYeCKOM
MOJICIMPOBAaHMM HA TpHMEpe cocTaBieHus aupdepeHIuanbHbIX YpaBHEHMI; pemaTh
NPUKIIAJHBIE 3a/la4i, B TOM YHUCJIE COLUAIBbHO-3KOHOMUYECKOIO M (PU3MYECKOro XapakTepa,
CpeACTBaMHU MaTEMaTUYECKOTO aHAJIN3a.

10) cBoOOaHO ONEpPHPOBATH OCHOBHBIMU HOHSTHSIMH CTEPEOMETPUH INPH PEUICHHH 33aady U
MIPOBEICHUU MaTEMaTHYECKUX PACCYXKICHUH; TPUMEHITh aKCHOMBI CTEPEOMETPHH U CIIEJCTBUS
U3 HUX NPH PElIeHUHM I'€OMETPUUYECKUX 33a7ay; KIacCU(PHUIMPOBATH B3aUMHOE PACIIOJIOKEHHE
OpsSMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE; CBOOOJHO ONEPUPOBAThH MOHATHUAMH, CBA3AHHBIMU C yIJIaMU B IIPOCTPAHCTBE:
MEXIy MPSMBIMH B NPOCTPAHCTBE, MEXKIY MPSMOW M IUIOCKOCTBIO; CBOOOJIHO ONEPUPOBATH
NOHATUSIMH, CBSA3aHHBIMH C MHOTOTPaHHMKaMM; CBOOOJHO paclo3HaBaTb OCHOBHBIC BHJIbI
MHOTOTPAaHHUKOB  (TMpU3Ma, THpaMHUaa, NOPSIMOYTOJbHBIM  Mapaienenunen,  Kyo);
KJ1accu(UUUpoBaTh MHOTOTPaHHUKM, BBIOMpas OCHOBAaHHUS Ul KiacCU(UKAIMH; CBOOOIHO
OTIEpPUPOBATH MOHATHSIMH, CBI3aHHBIMHU C CEYCHHEM MHOTOT'PAaHHHUKOB IUIOCKOCTBIO; BBIITOIHSATH
napaiesibHOe, LEHTPalbHOE U OPTOIOHAIBHOE IPOEKTHPOBaHME (GUIYp Ha IIJIOCKOCTb,
BBHIMOJIHATE M300pakeHHst (QUryp Ha TUIOCKOCTH; CTPOHWTH CEYEHHUS MHOTOTPAaHHHKOB
pa3IUYHBIMU METOAAMH, BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX
00BbEMHBIX (UTYp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYHCIATH IUIOMIATN TTOBEPXHOCTEH
MHOTOI'PaHHUKOB (IIpU3Ma, MUPaMUAA), T€OMETPUUYECKUX Tel C INPUMEHEHUEM (QOpMyII;
CBOOOJHO  ONEpUPOBATh TMOHATHSAMH: CHMMETPUSI B  TIPOCTPAHCTBE, IIEHTP, OCh
U IUIOCKOCTh CHMMETPHM, LEHTP, OCb M IUIOCKOCTb CHMMETPUU (UTYpbl; CBOOOIHO
OIIEPUPOBATH TOHATHAMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpPAMHATAM B TPOCTPAHCTBE;
BBINOJIHATE JACUCTBUS HaJ BEKTOpaMHM; pellaTh 3a7ayd Ha JI0Ka3aTeJIbCTBO MaTeMaTHUECKUX
OTHOIICHUHA W HAaXOXJICHHE T€OMETPUYECKUX BEJIMYWH, MPHUMEHSS H3BECTHBIE METOIBI TPHU
peleHN MaTeMaTHYeCKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXXHOCTH; NMPUMEHSTh
MPOCTEUIINE TPOTPAMMHBIE CpEACTBA W AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH
peLIEHUH CTEPEOMETPHUECKUX 3a/ad; W3BIEKaTh, NMPEOOpPa3OBBIBATE U MHTEPIPETUPOBATH
WHGOPMAIIHIO O TIPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (HUTypax, MPEACTABICHHYIO Ha YepTeKax
U PHUCYHKaX; MPHUMEHSTHh IMOJy4YEHHbIE 3HAHHMsS Ha IpaKTHKe: CPaBHUBATh U aHAIM3HPOBATH
peanbHBIE CHUTYallMH, TPUMEHSATh W3YYEHHBIE TMOHATHS B TPOILECCe TIOMCKA PEIICHHS
MaTeMaTHYeCKl CQOPMYJIMPOBAHHOW MPOOJIEMbI, MOJEIHUPOBATh pEAIbHbIE CHUTYAIUH
Ha SI3BIKE TEOMETPHH, HCCIIE0BATh MOCTPOSHHBIE MOJIENTH C UCTIOJIh30BAHUEM T€OMETPHUECKUX
NOHATUI W TeopeM, ammapara ainreOpbl, pelaTh MpaKTUYECKUe 3ajaud, CBS3aHHBIE C
HaXOXXJICHHEM T'eOMETPUYECKHX BEJIMYWH, WMETh MPEICTaBICHHS OO0 OCHOBHBIX JTarax
Pa3BUTHS TEOMETPUU KaK COCTaBHOM yacTu pyHIaMeHTa pa3BUTHs TEXHOJIOTUH.

11) cBOOOTHO OMEPUPOBATh IMOHSATHIMH, CBS3aHHBIMH C HMJIMHAPHYCCKOH, KOHHYECKOH H
cepruueckoil MOBEPXHOCTSAMH, OOBACHATH CIIOCOOBI IMOJYYEHMS; ONEPUPOBATH MOHATHUSIMH,
CBSI3aHHBIMHU C TellaMH BPALICHUS: IHUJIMHIPOM, KOHYCOM, Cepoil W ImapoMm; pacro3HaBaTh
Tesla BpaleHus (UWIMHAP, KOHYC, cdepa M map) U OOBACHATH CIOCOOBI MOJYYEHUs Tell
BpAIICHHS;, KJIACCH(PHUIMPOBATh B3aMMHOE PACIONOKEHUE cPephl U TUIOCKOCTH; BBIYHCIISTH
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpallleHHUs, 00BEMBI U TUIOLIAIU TTOBEPXHOCTEH
MHOTOTPaHHUKOB W TEJI BPAICHHsI, TECOMETPUIECKUX TeJ C MpUMEHeHHeM (HopMyi; cBOOOIHO
OIEpPUPOBATH MOHATUSMH, CBSI3aHHBIMM C KOMOMHALMSAMH Tell BPALlEHUs U MHOTOTPaHHUKOB!
MHOTOTPaHHHUK, BIHUCAaHHBbIA B cdepy U ONUCAaHHBIM OKono cdepbl, cdepa, BOUCAHHAS B
MHOTOTPAaHHUK MJIM TEJIO BpAalleHUs; BBIYUCIATH COOTHOIIEHUS MEXIY IUIOMIASIMU
MOBEPXHOCTEH M 00BbEMaMH TOMOOHBIX TeJ; M300pa)kaTh HM3ydaeMble (UTYPHI, BBIMOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUJ CBEpXY, COOKY,
CHM3Y, CTPOUTb CEYEHUs TeJ BpAIlEHUs; M3BJIEKATh, MHTEPIPETUPOBATh U NPeoOpa3OBbIBATH
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MH(GOPMALIHIO O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTeKax
U PUCYHKaX; CBOOOJHO ONIEPUPOBATh IIOHATUEM BEKTOP B IIPOCTPAHCTBE; BBINOIHATH Ollepalvu
HaJ BEKTOpaMH; 3a/1aBaTh IUIOCKOCTh YPABHEHHEM B JEKapTOBOM CUCTEME KOOpAMHAT; peuiarh
reOMETPUUYECKUE 3a/1a4M HA BBIYMCIECHUE YIJIOB MEXAY IPSIMBIMU U IJIOCKOCTSIMH, BBIYMCIICHUE
pPacCTOSHUM OT TOYKH A0 IUIOCKOCTH, B II€JIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METOAa TMPH PpEIIeHUH; CBOOOJHO ONEPHPOBATH MOHATUSAMH, CBS3aHHBIMHU C JBI)KEHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KEHUI; BBIIOJHATh U300paK€HUsI MHOIOI'PAaHHUKOM M TeJ
BpallleHUs NIPU NApaJUIEIbHOM IEPEHOCE, LIEHTPAIBHON CUMMETPUH, 3€PKaIbHON CUMMETPUH,
IIPU MIOBOPOTE BOKPYT MPsSIMOil, peoOpa3oBaHus 10100U; CTPOUTh CEYEHUS] MHOTOTPAaHHUKOB
U TEJI BPAIIEHUs: CEYEHUS WINHApa (apauieIbHO U NEPIEHIUKYISIPHO OCH), CEYEHMs KOHYCa
(mapajuieIbHOE OCHOBAHMIO M IPOXOJALIEE uYepe3 BEpUIMHY), CEYEHHUs IIapa; MCIOJb30BaTh
METOJIbl IOCTPOEHUSI CEUYEHUI: METOJ CJIEI0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMS, METOJ]
IIEPEHOCa CEeKYIIEeW IUIOCKOCTH; JOKa3blBaTb TI'€OMETPUYECKUE YTBEPKACHUS, NPUMEHSTH
reoMeTpuueckue (akTbl I pEIICHUS CTEPEOMETPHUYECKUX 3a4ad, MPEAIoIararoiinux
HECKOJIbKO ILIaroB PELICHMs, €CIM YCIOBMs NMPUMEHEHUS 3aJjaHbl B SBHOW M HEABHOU (opme;
pemiath 3ajayd  Ha JI0Ka3aTeJIbCTBO MAaTEMaTHMUYECKUX OTHOLIEHHMM UM HaxOXKICHHE
FEOMETPUUYECKUX  BEJIMYMH; I[PUMEHATh INPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAI[MOHHbIE CHUCTEMbl HPU PEIIEHUU CTEPEOMETPUUECKUX 3aJay; HPUMEHSTbH
IIOJIyYECHHbIE 3HAaHUS Ha MPAKTUKE: CPABHMBATh, AHAIU3UPOBATh M OLCHUBATh PEAJIbHBIC
CUTYalluH, IPUMEHATh U3yUEHHbIE IOHATHUS, TEOPEMBI, CBOICTBA B MPOLIECCE MMOUCKA PEIICHUS
MaTeMaTH4ecKu c(hOpMYIHMPOBAHHOM MPOOIIEMBI, MOJEINPOBATh PEAIbHBIE CUTYAIIMH HA A3BIKE
re€OMETPUHU, UCCIIEA0BATh TOCTPOCHHBIE MOJIETH C UCIIOJIb30BAHUEM I'€OMETPUUECKUX MOHATHM
U TeopeM, ammnapara aiareOphl, peliaTth NPakTUYEeCKHUEe 3a7ayM, CBA3aHHBIE C HAaXOXJIECHUEM
r€OMETPUUYECKUX BEIMYMH; UMETh MpEACTaBICHUSI 00 OCHOBHBIX 3Tallax pa3BUTHS I'€OMETPUU
KaK COCTaBHOW 4acTH (pyHAaMeHTa pa3BUTHsI TEXHOJIOTHUI.

12) cBOOOAHO oOmepupoBaTh MOHATUSAMH: Tpad, MIOCKUil Tpad, CBI3HBIA Tpad, MyTh
B Trpade, Lenb, IUKI, JAEPEBO, CTENEHb BEPIIUHBI, JIEPEBO CIYYalHOTO SKCIEPUMEHTA;
CBOOO/IHO OIEPUPOBATh MOHATUSAMU: CIYYalHBIN SKCIIEPUMEHT (OMBIT), CIy4ailHOE COOBITHE,
JJIEMEHTAapHOE cllydailHoe CcOOBbITHE (RJIEMEHTAapHBIH HMCXOJ) CIy4yallHOro OIbITa, HAXOJIUTh
BEPOSATHOCTH COOBITMM B ONBITaX C PaBHOBO3MOXHBIMU 3JEMEHTAPHBIMU COOBITUSMU;
HaxXoAuTh U (OPMYIUPOBATh COOBITHSA: IepeceueHHe, OObEAMHEHUE JTaHHBIX COOBITHIA,
cOOBITHE, TPOTHBOIOJIOKHOE AAHHOMY, MCIOJB30BaTh AMArpaMMbl Oijepa, KOOPAWHATHYIO
OpsMyI0 Ul pEeLIeHHs 3aJad, IOoJb30BaThCs (OPMYNOH CIIOKEHUS BEpOSATHOCTEH Ui
BEPOATHOCTEM JBYX M TpeX CIydyalHBIX COOBITHI; ONEpPUPOBaTh MOHSTUSIMH: YCJIOBHas
BEPOSITHOCTb, YMHOXKEHHE BEPOSTHOCTEH, HE3aBUCUMBIE COOBITHS, JEPEBO CIIy4aifHOro
AKCIIEPUMEHTA, HAaXOJUTh BEPOSTHOCTU COOBITUM C MOMOUIbIO MpaBWJIa YMHOXKEHUS, JepeBa
CIly4yailHOro OIbITa, MCHOJb30BaTh (HOpMyNy IMOJHOM BeposTHOCTH, (Gopmyny baitieca mpu
pelleHnr 3a/ay, OMNpeAeNsATh HE3aBHUCHUMOCTh COOBITMH MO (opMmyrne U MO OpraHu3aluu
CIIy4ailHOrO 9KCIIEPUMEHTa; NPUMEHITh H3y4YeHHble KOMOWHATOpHBIE (OPMYIBI Ui
MIEPEYUCIICHUS 3JIEMEHTOB MHOXKECTB, JIEMEHTAPHBIX COOBITUN CIy4allHOTO OMbITa, PELICHUS
3aJa4 10 TEOPUU BEPOATHOCTEH; CBOOOJHO ONEpUpPOBATh MOHATHAMM: OMHAPHBIA CIy4alHBINA
OTBIT (MCTBITAHUE), YCIIEX U HEeyJaua, He3aBUCHUMbIE UCIIBITAHUS, CEPUSl UCIIBITAHUNA, HAXOIUTh
BEPOSTHOCTH COOBITHI: B CEpUM HCHBITAHMNA [0 TEpPBOrO YClexa, B CEpUU HCHBITAHUN
bepnymnu, B ombITe, CBS3aHHOM CO CIIyd4allHBIM BBIOOPOM U3 KOHEYHOW COBOKYIHOCTH;
CBOOOJHO ONEpUPOBaTh MOHATUSAMH: CllydailHas BEJWYHMHA, paclpelielieHue BEpOsSTHOCTEM,
uarpamMma pacrpejeneHusi, OnHapHasi ciayJyaiiHas BeTMYMHA, TeOMETpUUecKoe, OMHOMHUAIbHOE
pacIpeielieHue.

13) onepupoBaTh TOHATHSAMH: COBMECTHOE pAaCIpE/ICICHHe [BYX CIy4alHBIX BEIUYHH,
UCMOJb30BaTh TaOJIMIy COBMECTHOTO paclpeieieHus JABYX CIy4alHbIX BEJIMYMH JUIA
BBIICIICHUS. PACHpPElEICHUs] KaKOW BEJIMYMHBI, ONPEIEICHHS HE3aBUCHUMOCTH CIIy4alHBIX
BEJIMYMH, CBOOOJHO OMNEPUPOBATh IMOHATUEM MATEMATUYECKOrO OXHJIAHUS CIy4alHOM
BEIMYMHBI (pacrpeieeHns), IPUMEHSTh CBOMCTBA MAaTEMATUYECKOT0 OXKHUIAHUS IPU PELICHUH
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3a/la4, BBIYUCIATH MaTEeMaTHYECKOe OXXHUJAaHHE OWHOMHAIBHOTO U TIEOMETPHUYECKOIo
pacmpeseneHuii; cBOOOHO OIMEPUPOBATH MOHSATUSMU: TUCIEPCUS, CTaHAAPTHOE OTKIOHCHHE
CIIy4yalHOM  BEJIMYMHBI, TMPUMEHATh CBOMCTBA  JUCIEPCHUM  CIIy4YalHOW  BEJIIMYUHBI
(pactipenienieHusl) pU PEHICHUM 3a/a4, BBIYUCIATH JAMCIEPCUIO U CTAHIAPTHOE OTKIOHEHUE
F€OMETPUYECKOTO W OWHOMHAIIBHOTO  paclpeiefieHuil;  BBIYMCIATH  BBIOOPOUHBIE
XapaKTePUCTUKA MO JAaHHOW BBIOOPKE U OLIEHHUBATh XapaKTEPUCTUKH TIeHEpabHOU
COBOKYITHOCTHU JITAHHBIX IO BBIOOPOYHBIM XapakTepucTukaM. OLeHUBaTh BEPOSATHOCTH COOBITUI
U TpOBEpATh  MPOCTEUIIME  CTATUCTUYECKHE  TUIMOTE3bl, TMOJB3YACh  HU3yYECHHBIMU
pacnpe/esIeHUsIMU.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA
«MATEMATHUKA»

2.1 O0bem yueOHOro mpeaMeTa U BUIbI y4eOHOH padoThI

JJ1s1 04YHOM (popMBbI 00yYeHHS

Bun yueOHoit padoThl Oovem
yacoe
YyeOHasi 1eITeJILHOCTD (BCEro) 336
YyeOHble 3aHATHA 00y4alomerocs (Bcero) B ToM YMCJIe: 308
OCHOBHOE CO/IepKaHue
NPAKTHUECKHUE 3aHATHUS 98
KOHTPOJIbHBIE pabOThI 4
npodeccHOHAILHO-OPHEHTHPOBAHHOE COiePKAHUE
TEOPETUUYCCKOE 00yUeHUE 20
MPAKTUYECKHE 3aHATUS 10
KoncyabTanus 6
IIpomexyTouHas aTTecTanms B GopMe dK3ameHd

Bcepoccuiickas mpoBepouHas palOoTa (IpU HadMYMKM 1O JAaHHOMY Y4eOHOMY NIpeaMeTy),
OopraHusyemMasi B paMKax MEpONpHUATUH IO OLIEHKE KayecTBa 0Opa3oBaHMs, MPOBOJIUTCS 3a CUET
00BbEMa BpeMeHH, OTBEJIEHHOTO Ha y4eOHbIN MPEeMET, COTJIaCHO HOPMAaTUBHO-TIPABOBBIM aKTaM.
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2.2 TemaTu4ecKHuil IJIaH U cojep:KkaHue ydyeOHOro npeaMmera «MaremMaTuka»

HaumenoBaHnue Conepma}me yqeﬁﬂoro MarTrepuaJjia NIPpaKTU4eCKue 3aHATUs, OobeM
pa3aejioB U TEM CaMOCTOATCIbHAA pa60Ta oﬁyqaloumxm 4acoB
1 2 3
1 cemecTp 90/42
Pazgen 1. Uncaa u Be1uncienus. MHoxkecTBa.
Tema 1 Coaepxanne yueOHOr0 MaTepHaJia 8/2
PazBuTHe 1 | 1.Ilembie u parmoHaNbHEBIE Yncha. JleicTBuTenbHBIC ncia. [Ipubmmkennsie Beraucienus. [IpuommkenHoe 3HaUCHIE
IOHATHUA 0 YHCJIe BEJIMUMHBI U TIOTPEITHOCTH MPUOIKEHUH. 2
2 | 2.KommuekcHble uyncna. Apupmernieckre AeiicTBUS HaJl KOMIUIEKCHBIMH YHCIaMHU. 2
3 | 3.Kommuiekcubie uncna. TpuroHomerpudeckas Gpopma 3amucu 4ucia 2
4 | 4.TIpakTuueckasi padora Ne 1 «[loHATHE MHOYXKECTB YHCEID) 2
5 | 5.BxonHOU KOHTPOIIB 2
Pa3nen 2. ®yHKIUM ¥ rpadguku
Tema 2 Conep:xanue y4eGHOro MaTepuajia 8/4
DYyHKIHH, HX 6 | 1.®ynkuuu. CriocoOsl 3aganus QyHkimy. I'paduku ¢ynkimu. CoiicTBa QyHKIMH. 2
CBOICTBA M 7 | 2.06patuble pynkuuu. O6aacTh onpeaeneHus 1 001acTh 3Ha4eHui oopaTtHol ¢yHkuuu. I'paduk oOpaTHOI 2
rpaguku. ¢ynkimu. CiaoxxHast QyHKIMS (KOMIIO3HIINS)
8 | 3.IIpakTtuyeckasi padora Ne 2 «Dynkiun. CoiicTBa QyHKIHI» 2
9 | 4.IIpeobpasoBanue rpagukoB GyHKIMA. Buabl mpeoOpa3oBaHui. 2
10 | 5.11pakTnyeckas padora Ne 3 «IIpeoOpazoBanus rpaguKkoB GYHKIMI 2
11 | ITpodeccuoHaTbHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
6. Onrcanue NPOU3BOICTBEHHBIX MPOIECCOB € TOMOIIBIO TPaQUKOB (BYHKITUIHA
Pasnes 3. OCHOBBI TPMTOHOMETPHH
Tema 3 Coaepxanne yueOHOr0 MaTepHaJIa 8/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. Bpamarensnoe npuxenue. TPUroHOMETPUYECKAsk OKPYKHOCTh 2
ckue BoIpaskenus | 13 | 2.CuHyc, KOCHHYC, TAHT€HC M KOTaHTeHC uncia. OCHOBHbIE TPUTOHOMETPHIECKHE TOXKIECTBA, 2
14 | 3.llpakTnyeckas padora Ne 4 «TpuroHomerpuueckie (yHKIIUH YUCIOBOTO aPTyMEHTa 2
15 | 4.®opmynsl npuBeneHnd. CuHyC, KOCHHYC U TAHT€HC CyMMBI M pa3HOCTH ABYX yri1oB. CHHYC U KOCHHYC JIBOHOTO 2
yria. ®@opmynsl ooBrHHOTO yriia. [Ipeobpa3oBanusi CyMMBI TPUTOHOMETPHUYECKUX (DYHKIMI B MPOU3BEACHUE U
MPOM3BEJICHNsI B CyMMY. BrIpakeHne TPUrOHOMETPUYECKUX (DYHKITUH Yepe3 TAHTEHC MOJIOBUHHOTO apTyMEHTA.
16 | 5.11pakTnyeckas padora Ne S5 «OcHOBHBIE (POPMYJIIBI TPUTOHOMETPUNY 2
17 | 6.IIpeoOpa3oBanus NpOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKEHHH. 2
18 | 7.IIpakTuuyeckas padora Ne 6 «IIpeoOGpa3oBaHus MPOCTEHIIINX TPUTOHOMETPHUYECKUX BBIPAKCHHUI 2
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Tema 4 Cojaep:kaHue y4e0HOr0 MaTepHuajia 472
Tpuronomerpuye | 19 | 8. Tpuronomerpuueckue GpyHKIMHU, HX CBOWCTBA U rpaduKu 2
ckue GpyHkuuu. | 20 | 9.IlpakTuyeckas padora Ne 7 « TpuroHomerprueckue GyHKIUM. 2
21 | 10.00patHbIe TpUTOHOMETPUIECKHE (DYHKITNH. APKCUHYC, apKKOCHHYC, apKTAHTEHC YHCIIA. 2
Tema 5 Cojaep:kaHue y4eOHOr0 MaTepHuajia 8/6
Tpuronomerpuye | 22 | 11.Ipocreiinire TPUrOHOMETPUUECKUE YPABHEHUSI. 2
CKMe ypaBHeHUs | 23 | 12.MeTtonpl pelieHus: TPUTOHOMETPUUYECKUX YPAaBHEHU. 2
U HepaBeHCTBA. | 24 | 13.Pemenue TpMroHOMETPUYECKUX YPABHEHUM. 2
25 | 14.I1pakTnyeckas padora Ne§ «IIpocreiimme TpuroHoMeTpHUECKHE YPABHEHUSD 2
26 | 15.IIpocTeilline TPUrOHOMETPUYECKHUE HEPABEHCTBA. 2
27 | 16.I1pakTuueckas padora Ne9 «lIpocreiinme TpUrOoHOMETPHUECKUE HEPABEHCTBAY 2
28 | 17.I1pakTuueckas padora Nel() «CrucTeMbl TPUTOHOMETPUIECKUX YPAaBHEHHI» 2
Pasnea 4. Ctepeomerpust
Tema 6 Cojep:kaHue y4eOHOr0 MaTepHaJia 6/2
BBenenue B 29 | MpodeccHoHATLHO-OPUEHTHPOBAHHOE COlePKAHUE 2
cTepeoMeTpuIo. 1.Bugp! mnockux ¢uryp u ux miomas. [IpakTuko-opueHTHPOBAHHBIC 331a4H B KypCe T€OMETPHH Ha TUIOCKOCTH.
30 | IpodeccnoHAILHO-OPHEHTHPOBAHHOE CO/IePKAHUE 2
2.0OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBI. AKCHOMBI CTEPEOMETPHUH.
31 | 3. Terpasup. [lapamnenenumes,. 2
32 | 4. IlpakTuyeckas padora Ne 11 «Ceuenusi. 3agauu Ha IOCTPOSHUE CEUSHHUI». 2
Tema 7 Conep:xanue yueOHOro MaTepuaJia 12/8
Ipsimble 1 33 | S.I1apamienbHOCTh MPSAMBIX M IJIOCKOCTEH. 2
ILUIOCKOCTH B 34 | 6. [IpakTnyeckas padora Ne 12« lapamienbHOCTb NPSIMBIX U IMJIOCKOCTEM». 2
NpocTpaHcTBe. 35 | 7. IlepneHMKYISPHOCTD MPSIMBIX U IJIOCKOCTEHA. 2
36 | 8. [lepneHauKysip M HAKJIOHHAS. YT0JI MEXIY NPSIMOH M TNIOCKOCTBIO. 2
37 | 9. TeopeMa 0 Tpex MepHeHAUKYIISIPaX. 2
38 | 10.ITpakTnyeckas padora Ne 13 «Teopema o Tpex MEPHCHIUKYISIPAX). 2
39 | 11. JIByrpannslii yroa. [lepneHIMKyISIPHOCTD IBYX IJIOCKOCTEH. 2
40 | 12. IlpakTuyeckasn padora Ne 14 «llepneHauKyIsIpHOCT B TPOCTPAHCTBEY. 2
41 | 13. I'eomeTpuueckue mpeoOpa3oBaHus IPOCTPAHCTBA. 2
42 | 14. IlpakTuueckas padora Ne 15 «IIpsiMbIe 1 TUIOCKOCTH B IPOCTPAHCTBEY 2
Pasznen S. Kopun, creneHu u jorapugmel.
Tema 8 Conep:xanue y4eOHOro MaTepuaJia 10/6
KopHu u 43 | 1.Kopuu u crenenu. KopHu HaTypaJbHOM CTENEHU M3 YKMCIa U X CBOMCTBA. 2
44 | 2. llpaxtnyeckas padora Ne 16 «KopeHb N-oli cTeneHu 1 ero cBOHCTBay 2
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CTeIleHMt. 45 | 3. CrerreHH ¢ pallMOHATHHBIMHA TTOKa3aTeIISIMH, UX CBOMCTBA. CTETICHH C MEHCTBUTEIIFHBIMHA ITOKA3aTEIIIMA, UX 2
CBONCTBA.
46 | 4. lIpaxTnyeckast padora Ne 17«CreneHu ¢ pallMOHAILHBIMY MOKa3aTesIMH, HX cBoicTBa. CTeneHu ¢ 2
JeHCTBUTETbHBIMH IOKA3aTEISIMHU, MX CBOMCTBAY.

47 | 5. UppammoHanpHble YpaBHEHHUS 1 HEPABEHCTBA 2

48 | 6.JIpakTuueckas padora Ne 18 «VppaunonanbHbele ypaBHEHHs 1 HEPABEHCTBA» 2

49 | 7. Crenennas ¢pynkuus [IpeoOpasoBaHus palioHaIBHBIX, HPPALMOHAIBHBIX, CTEICHHBIX BBIPAKEHUI. 2

50 | 8. KopHu u creneHu 2
Tema 9 Cojep:kaHue y4e0HOr0 MaTepHuajia 10/2

Ioxkaszareapnas | 91 | 9. [loka3aTenbHas QyHKIHUS. 2

dynkuus. 52 | 10. ITokazaTenbHbIe ypaBHEHUSI. 2

53 | 11. [Toka3arenbHbIE HEPABEHCTHBA. 2

54 | 12. Iloka3zarenpHbIC HEPABEHCTBA U YPABHEHHS. 2

55 | 13.CucTempl MOKa3aTeIbHBIX YPAaBHEHHUH. 2

56 | 14.IlpakTuueckas padora Ne 19 «[loka3arenpHble ypaBHEHUs 1 HEPABEHCTBA» 2
Tema 10 ConepskaHue y4eGHOro MaTepualia 16/4

Jlorapudmpoi. 57 | 15.Jlorapudm. [Ipasuna nefictBuii ¢ norapudmamu. [lepexosr K HOBOMY OCHOBaHHIO. 2

58 | 16. JeiicTBus ¢ norapudmMamu. 2

59 | 17. Jlorapudmudeckas GpyHKIHS. 2

60 | 18. IMpakTuyeckas padora Ne 20 «[IpeobpazoBaHus MOKA3aTENBHBIX U JOTAPHU(PMUIECKUX BBIPAKESHHI 2

61 | 19. Jlorapudgmudeckue ypaBHEHHUS 2

62 | 20. JlorapudMuyeckre HepaBeHCTBA 2

63 | 21. JlorapudMuyeckne ypaBHEHHUS] 1 HEPABEHCTBA 2

64 | 22.CucteMsl jorapu()MHUUECKUX YpaBHEHHH 2

65 | 23.IpakTuueckas padora Ne 21 «Jlorapudmuueckie ypaBHEHUs] 1 HEPABEHCTBAY 2

66 | 24.KonrposbHas pabora «Hroru 1 cemectpay 2

Utoro Jlexuuit — 90 yacoB
3a 1 cemectp [TpakTnyeckux padbot — 42 yaca

CamocrosiTenbHas paboTa K 9K3aMeHy 12

Koncynpranuu K 3K3aMeHy 2

[TpomexxyTounas arrectamus B GOpMe IK3ameHa 4

2 cemecTp 112/56
Pasnes 6. BekTopbl B IpoCTpaHCTBE.

Tema 11 | Copep:xanue yue0HOTr0 MaTepuaJia 10/6
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Koopmuuaret u | 67 | 1.IlonsaTre BekTOpa Ha IIOCKOCTH U B POCTpaHCTBE. Buabl BekTOpoB. JleicTBus ¢ Bektopamu. Onepaiyu Haj 2
BEKTOPBGI. BCKTOpaMHu.
68 | 2.Pemenne npakTHyecKux 3agad. 2
69 | 3. [IpakTnyeckas padora Ne 22 «BekTopbl B IPOCTPAHCTBEY 2
70 | 4. Meton koopauHat B mpocTpaHcTBe. [IpsiMoyronpHas cucteMa KOOpIWHAT B TPOCTPAHCTBE. 2
71 | 5. Metoa koopauHAaT B pocTpaHcTBe. KoopanHaTel BekTopa. CBA3b MEXAY KOOpIMHATAMU BEKTOpa U 2
KOOpAWHATaMH TOYEK.
72 | 6.Pemenne 3agad. KoopinHATH 1 BEKTOPHI 2
73 | 7. llpaktuyeckas padora Ne 23 «MeToa KOOPAMHAT B IPOCTPAHCTBEY 2
74 | llpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COlepPKAHUE
8.IIpakTnyeckas padora Ne 24 «KoopanHaTHas MI0CKOCTh. BeunciieHre pacCTOsHUN | TUIOIIA/AEH Ha TNTIOCKOCTH. 2
KonndecTBeHHBIE PacueThI».
Pasnesn 7. MHOrorpaHHMKHU M KpyIJible TeJa.
Copep:xanue yueOHOT0 MaTepHaJia 10/6
75 | 1. IlonsiTne MHOTOTpaHHWKA. ET0 11€MEHTHI: BepIInHBL, peOpa, rpann. Jnaronans. Cedenne. Boimykiibie u 2
HEBBIMYKIIbIE MHOTOTPaHHHKH.
76 | 2 ITpusma. [apasmenenunen 2
77 | 3. llupamuna. Buner nmupamus. 2
Tema 12 78 | 4. IlpakTuyeckasi padora Ne 25 «Ilioniap NOBEPXHOCTH MHOTOTPaHHUKOBY 2
MHOrorpaHHuKH | 7g 5.Cummerpus B poctpancTBe. CUMMeTpus B KyOe, mapajuieenuneae, NpusMe, mupamMmue. 2
80 | IpodeccHoHATLHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
6.ITpumepsl cuMMETpHUi B Tpodeccui.
81 | 7. IlpakTuyeckasi padora Ne 26 «IIpaBuiibHbIe MHOTOTPaHHHKH. 2
82 | 8. IlpakTuyeckas padora Ne 27 «MHOTOrpaHHUKH» 2
Tema 13 Copep:kaHue y4eOHOT0 MaTepHaJia 8/2
Tena Bpamenus 83 | 9.1 unuHap, NMIMHAPUYECKasi MOBEPXHOCTD. [1o1ans noBepXHOCTH HMIIMHAPA. 2
84 | 10. Konyc, koHH4Yeckas NOBEpXHOCTb. [1y1o11a b MOBEpXHOCTH KOHYCA. 2
85 | 11.Yceuennsiii konyc. CedyeHne yCeUeHHOro KOHyca 2
86 | 12. llap u cdepa, ux ceuenus. Bsanmuoe pacnosioxkerne cepsl v INIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe. 2
87 | 13. IpakTnyeckas padora Ne 28 «Kpyrinsie Tena» 2
Tema 14 Conep:xanue y4eOHOT0 MaTepuaJia 8/10
O6BeMBbI TeJl 88 | 14. ITonsarue o0béMa. OcHOBHBIE CBOMCTBA 00BEMOB Tell. OOBEM MPAMOYTOILHOTO NapajieNenune/a, NpH3Mbl, 2
WIHHJIPA.
89 | 15. lIpakTnyeckas padora Ne 29 «O6bEM NPsIMOYTOIBHOTO NapaJljIeNeNUIe1a, IPU3MBL, IHITHHIPAY 2
90 | 16. O6beM nupaMubl U KOHYCA. 2
91 | 17. Pemrenue 3aaau no Teme «O0BEM MUpaMHIIBI U KOHYCa» 2
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92 | 18. MpakTnyeckas padora Ne 30 «O0bEM MUpPaMUIBI U KOHYCA» 2
93 | 19. IpakTnyeckas padora Ne 31 «O6bEM mapa u wiomans chepui» 2
94 | 20. INogoOue Ten. OTHOUICHHE TUIONIAJICH MOBEPXHOCTEH M 00BEMOB MOTOOHBIX TEI 2
95 | 21. Ilpaktuuyeckas padora Ne 32 «l3MepeHns B TEOMETPUIY 2
96 | [IpodeccHOHAILHO-OPHEHTHPOBAHHOE COAEPKAHHE 2
22. llpakTnyeckas padora Ne 33 «cnonp3oBaHre KOMOMHALIMI MHOTOTPAaHHUKOB M TEJl BPAIICHUsI B IPAKTHKO-
OpPUEHTHPOBAHHBIX 33Ja4ax.
Paznen 8. Hauajia MaTeMaTH4eCKOro aHAJIU3a
Tema 15 Copep:xaHue y4edOHOTro MaTepuaJia 4/2
Ipenen 97 1. Ilpenen mocae10BaTENbHOCTH. 2
98 2. [Ipenen pyHKIIMK, OCHOBHBIE CBOMCTBA W IPAaBHUJIA BRIYHCIICHHSL. 2
99 3.IIpakTuyeckas padora Ne 34 «IIpenensn» 2
Tema 16 Conep:xanue y4eOHOro MaTepuaJia 12/10
IlpousBoaHas 100 | 4.ITonsiTue mpon3BOIHON (BYHKIMH, €€ TeOMETPUICCKUN 1 (PU3NIECKUN CMBICI. 2
101 | 5. IIpasuna nuddepenmmpoBanus. Tabnmuna nponsBoassix. JnddepernmrpoBanne cIoKHBIX (QYHKIAH. 2
102 | 6. lIpakTHyeckas: padora Ne 35«/IuddhepennrpoBanue BIpaKeHUI 2
103 | 7.'eomeTpuueckuii M PU3HYECKHUN CMBICI POU3BOTHON 2
IIpodeccrnoHAILHO-OPHEHTHPOBAHHOE COlePKAHME 2
104 | 8 TIpakTnueckas pa6ora Ne 36 «Dusuueckuii CMbICI IPOM3BOIHOI B IPO(ECCHOHANBHEIX 331a4axy.
105 | 9. UccnenoBanue 31eMEHTapHbBIX (YHKIMH HA MOHOTOHHOCTh M TOYKH 3KCTpEMYMa. 2
106 | 10. MccnenoBanue syieMeHTapHbIX (YHKIMH Ha HanOobllee M HAUMEHbIIee 3HaUCHHUE C MOMOLIBIO MPOU3BOIHON 2
107 | 11. IlpakTndyeckas padora Ne 37 «Haubosbiiiee 1 HaMMEHbIIIEE 3HAYCHUE QYHKIIMHM HA OTPE3KE) 2
108 | 12. [lpumeHeHre IPOU3BOAHOM K UCCIIEIOBAHUIO QYHKIHMI U TocTpoeHuto rpadukos. [IponsBoHbie 0OpaTHON 1 2
KOMIIO3UIMH (YHKLIUH.
109 | 13. IlpakTuyeckasi padora Ne 38 «lIpumeneHre NpoU3BOAHOMN K NCCIENOBAHNIO (QYHKIMHA U TOCTPOSHHIO 2
rpaduKOB»
110 | IIpodeccnoHATIBLHO-OPMEHTHPOBAHHOE CO/lep:KaHUe 2
14. Ilpakrtuuyeckasi padora Ne 39 «HaxoxneHne ONTHMANBHOIO pe3yjbTaTa C IOMOILIBIO MPOU3BOJHOM B
MIPAKTHYECKUX 33/1a4ax».
Conep:xaHue y4eOHOro MaTepuajia 12/6
111 | 1.ITlepBoobpa3nas. HeonpeneneHHbIH HHTETPAI. 2
Tema 17 112 | 2. Cioco0Obl HaXOXKICHHUS] HEONPEIeIEHHOTO HHTerpaia 2
HNurerpan u ero | 113 3. [IpakTuueckas padora Ne 40 «CriocoObl HAX0XKIEHHSI HEONPECISHHOTO HHTETPAJIay 2
npUMeHeHHe 114 | 4. Onpenenennsiii uaTerpan. ®opmyna Herotona-Jleiibuuma. 2
115 | 5. BelYuCIIEHHs ONPEIETIEHHOTO HHTETpaIa. 2
116 | 6.ITpakTuueckas padora Ne 41 «BerunicieHus onpeeIeHHOr0 HHTErpaiay 2
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117 | 7.'eomeTpuyeckuii cMbICT orpeneneHHoro narerpana. ®opmyna Heiotona - JleitOnuna. Pemenwne 3amaq Ha 2
MPUMEHEHUE UHTETpaia AJisl BRIYMCIIEHHS (GU3NUYECKUX BEJIMYMH M TUIOIAACH
118 | 8. Pemenue 3a1a4 Ha NpUMEHEHHsI HHTETpasia B U3HKE U TEOMETPHH 2
119 | IIpodeccHOHATBLHO-OPHEHTHPOBAHHOE COEePKAHNE 2
9.IIpakTHyeckasi padora Ne 42 «Perienne 3a1a4 Ha MPUMCHEHHE HHTErPajiay
Pasnen 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Copep:xaHue yuedOHOro MaTepuaJia 6/-
MHuoskecTBA. 120 | 1.ITonstue MuoOKecTBa. [TomMHOKecTBO. Onepaliui ¢ MHOKECTBAMH. 2
DJ1eMeHThI IIpodeccrnoHaIbLHO-OPHEHTUPOBAHHOE CO/lePKAHME 2
Teopuu rpados 121 2.0mnepanuu ¢ MHOXKeCTBaMU. PelnieHue NpuKiIagHbIX 3a1a4
122 | 3.Tlonsitue rpada. Ces3Hbli rpad, 1epeBo, UK rpad Ha TUIOCKOCTH 2
Tema 19 Coaep:xkaHue y4e0HOT0 MaTepHaja 10/2
Komounartopuk | 123 | 4. OCHOBHEIC TIOHATHS KOMOMHATOPHKH. 3aJauy Ha MOACYET YHCIIA pa3MELICHHH, IEPECTAHOBOK, COYETAHUIA. 2
a ¥ craruceTnka | 124 | 5.Pemenne koMOMHATOPHBIX 3a1a4 2
125 | 6. Cratucruyeckasi o0paboTKa JaHHBIX 2
126 | 7.Pemenue 3ama4 Ha mepebOp BapHAHTOB. 2
127 | 8. ®opmyna bunoma Hetotona. Tpeyronsauk Ilackans. 2
128 | 9.llpakTuyeckas padora Ne 43 «DyeMeHTH KOMOMHATOPUKINY 2
Tema 20 Conep:xaHue y4eOHOIr0 MaTepuajia 10/2
JaeMeHThI 129 | 10.CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHNE U YMHOKEHUE BEeposiTHOCTEH. TIoHsATHE 0 HE3aBUCHMOCTH COOBITHIA. 2
Teopun 130 | ITpodeccHOHATBLHO-OPUEHTHPOBAHHOE COJEP:KAHNE 2
BEpOSITHOCTEii. 11. IlepBruunas o6paboTka cTaTUCTUYECKUX JaHHBIX. | paduueckoe nx npencrasienue. Haxoxaenue cpeanux
XapaKTepPUCTUK, HAOIIOIaeMbIX JaHHBIX
131 | 12.BepositHOCTh B mpodeccHoHaNbHBIX 3amadax. OTHOCHTENbHAs 4acTOTa COOBITHSI, CBOMCTBO €€ YCTOMYMBOCTH. 2
Craructryeckoe onpezaenaeHue BeposiTHOCTH. OLieHKa BEPOSITHOCTH COOBITHS
132 | 13. JluckpeTHas ciay4yaiiHasi BEIMYHMHA, 3aKOH €€ pacipeeICHMsI. 2
133 | 14. Knaccudeckoe onpeieIeHHE BEPOSTHOCTH. 2
134 | 15.0IpakTuyeckasi padora Ne 44 «Pemienre 3a1a4 Ha BEIYACICHUE BEPOSITHOCTH 2
Pa3nen 10. YpaBHeHHsI M HEPaBeHCTBA
Tema 21 Coaep:xkanue y4e0HOT0 MaTepuasa 14/6
YpaBHeHust u 135 | 1.PaBHOCMJIBHOCTh ypaBHEHH, HEPABEHCTB, cucTeM. OCHOBHBIE PUEMBI UX PEIICHHSL. 2
HepaBeHCTBA 136 | 2.PemeHune noka3aTeabHbIX, JOTapUPMHUIECKUX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
137 | 3. lIpakTnyeckas padora Ne 45 Penienue noxasarenbHbIX, JOrapuMUUECKUX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
138 | 4. Pemmenne TpUrOHOMETPUYECKHUX YPAaBHEHUH M HEPABEHCTB. 2
139 | 5. Pemenne pallnoHAIBHBIX, HPPAIIOHANBHBIX YPaBHEHHH, HEPABEHCTB, CHCTEM. 2
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140 | 6. IpakTyeckas padora Ne 46 «PernieHne TPUrOHOMETPUICCKUX YPABHEHHI U HEPABEHCTBY 2
141 | 7. PemieHue ypaBHEHUN U HEPABEHCTB C IIApaMETPAMU 2
142 | 8.Ompenenenue Moayns. PackpeiTie Moayss o onpeneneHuto. [Ipocreiine ypaBHeHUS 1 HEPABEHCTBA C MOAYJIEM. 2
[IprMeHeHne paBHOCHIBHBIX IEPEX0I0B B OIIPECICHHBIX TUIIAX YPAaBHEHUH M HEPABEHCTB C MOJYJIEM.
143 | 9.ITpakTuueckas padora Ne 47 «IIpocreiiiie ypaBHEHUS] © HEPABEHCTBA C MOJYJIEM). 2
144 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE COJleP:KaHHe 2
10.Penenre TeKCTOBBIX 3a/1a4 NPO(eCcCHOHATFHOTO COICPIKAHMSI.
IMoBTOpEHHE Copep:xaHue y4edOHOTro MaTepuaJia 8/4
MaTepHaJa 145 | 1.IToBTOpeHue MaTepHaa (reoMeTpHs) 2
146 | 2.IlpakTnyeckas padora Ne 48 «lIpuMeHeHre OMIOPHBIX 3HAHUH 110 TEOMETPHUID) 2
147 | 3.IloBropenune Marepuaia (anrebpa v Hayaga MaTeMaTHIECKOTO aHAIH3a) 2
148 | 4.IloBTopenne Matepuana (ayredpa M Havana MaTeMaTHIeCKOTO aHaITN3a) 2
149 | 5.I1pakTuueckas padora Ne 49 «I[IpumeHeHne OMOPHBIX 3HAHUH 10 areOpe M MaTEeMaTHYECKOMY aHaTH3Y» 2
150 | 6.MToroBas KoHTpOJBHAsI paboTa 2
Hroro Jlexnmit — 112 gacos

3a 2 ceMecTp

[IpakTndeckux paboT — 56 yacos

NunuBunyans-
HBII IPOEKT
(mpeameToMm He
SIBIISIETCS)

TeMmbl HHAMBHTYyaTbHBIX IPOEKTOB MO ydyeOHOMY npenMeTy «MarteMaTHKay:

1. KoMIUTeKCHBIE YnCa U UX pOJb B MAaTEMATHKE.

2. Cunycouna BOKpYT Hac.

3. Benukue MmaTeMaTUKy IPpEBHOCTU

4. Benukoe uckyccTBO U u3Hb [xeponamo Kaprano.

5. 'eoMeTprueckrue MOJIENN B €CTECTBO3HAHUH.

6. 'eomeTpus EBkinaa kak nepsas HaydHasi CUCTEMA.

7. 'eomerpus JlobaueBckoro

8. 'eomeTpuss MHOTOTPaHHHUKOB

9. I'padmyeckuii MeToA pelIeHns TPUTOHOMETPUUECKUX YPAaBHEHHUH U HEPABEHCTB.
10. I'padmueckuit TOIXO K PELICHNUIO HEKOTOPHIX TPUTOHOMETPHUUECKUX ypaBHEHHH.
11. I'paduku anemeHTapHbIX QYHKIUN B pUCYHKAX

12. lnodaHTOBBI ypaBHEHHUSI.

13. 3aragku nupamuIbl

14. 3aragounbie rpaduKy TPUTOHOMETPUUECKUX (DYHKITHIA.

15. 3aranounsle rpaguku

16. 3ameuaTenbHbIC HEPABEHCTBA, UX 0OOCHOBAaHUE U IPUMEHEHUE.
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17. Benukue MaTeMaTUKH U UX BEJTUKUE TEOPEMBI.

18. 3ameuarenbHbIE MATEMATHYECKUE KPUBBIC: PO3BI M CITUPAIIH.
19. 3onoTtas nponopiuust

20. 3mepenue BBICOTHI 3JaHUsI HEOOBIYHBIM CIIOCOOOM

21. MHoOTOIMKasi CHMMETPHS B OKPYKAIOIIIEM HaC MUPE

22. IlapkeTsl, MO3arKka U MaTeMaThu4eckuii Mmup Mapuyca Diiepa
23. 3aragouHbiii MUp GpaKTaaIoB

24. JlorapuhMbl BOKpYT HAC

25. Iloctpoenue rpadukoB GyHKIUH, COAepKALIUX MOTYIb

26. Bcee 3aranku u npumeHenue byrosuiku Kieitna.

27. 'eometrpuueckue GopmMbl B UCKYCCTBE.

28. I'padbl ¥ UX KUCIOJIB30BAHUE

29. I'padbl 1 UX IPUMEHEHHE B apXUTEKTYpE.

30. 3aragku Luxmonasr.

CamocTtosTenpHas paboTa K IK3aMEHY 12
KoHcynbranum K 5K3aMeHy 2
[TpomexxyTouHast arrectanus B popme IK3amena 4
Bcero 336

OcBoeHue y4yeOHOTO mMpeaMeTra MOXKET ObITh PeaTM30BaHO C MPUMEHEHHWEM JJIEKTPOHHOTO OOYYEHHs, JMCTAHIIMOHHBIX OO0pa30BaTEIbHBIX
TEXHOJIOTHI B COOTBETCTBUH C JIOKaJTbHBIMA HOPMAaTUBHBIMU aKTaMU YHUBEPCUTETA
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3. YCJIOBUA PEAJIMBAIIMA YYEBHOI'O IPEAMETA
«MATEMATUKA»

3.1. TpeGoBanusi K MHHMMAJILHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecre4yeHnIo0

Peanuzanust pabouelt mporpamMmbl yueOHOTO MpeaMeTra TpeOyeT Haaudus
y4eOHOro KabMHeTa MaTEeMaTHKHU.

OcHalleHHOCTh Y4eOHOro KaOWHeTa: MOCaJ0YHbIC MECTa M0 KOJUYECTBY
oOyyarommuxcsi, pabouee MeCTO MpernojaBaTens, I0CKa ydeOHas, HarjsIHbIe
mocoOwus, TIaKaThl, CTEH b, Y4eOHO-METOANYECKast TOKYMEHTAIIHS.

Kabuner nnga mpoBeneHUs] TEKYIIETO  KOHTPOJIS, MPOMEXKYTOUHOU
aTTECTallUM: MOCAJOYHbIC MECTa MO KOJUYECTBY OOydaronuxcs, pabouee MecTo
npenojaBaresis, J0CKa ydyeOHasi, TEPCOHAbHBIM KOMIIBIOTEP, MPOEKTOP, DKpaH,
y4eOHO-METOIMUECKask TOKYMEHTAIHS.

Kabuner nns opraHuzalu CaMOCTOSITETLHOM M BOCIHUTATEIBHOW padOThHI
o0yyJarommxcsi: MocaJouHble MECTa M0 KOJUYECTBY 00ydaronmxcs, pabouee MecTo
npenojaBaresis, J0CKa ydyeOHasi, TEPCOHAIbHBIM KOMIIBIOTEP, MPOEKTOP, DKpaH,
y4eOHO-MeTOIMUeCKast JOKYMEHTAIUs, CTeH/IbI, TUTAKaTHI.

HanmeHnoBaHWe  JUIIEH3MOHHOTO W CBOOOJHO  PacHpOCTPaHIEMOTO
MPOTPaMMHOTO OOeCIeueHus (npu Haauyuu), B TOM YHUCIEC OTEUCCTBEHHOIO
MIPOM3BOJICTBA"

— CIIC KoncynbranTlnroc.

3.2. UndopMaunnoHHoe odecnevyeHne o0yueHust

[lepeyenb pekoMeHAyeMbIX y4eOHbIX u3AaHuil, MHTepHeT-pecypcos,
JOTIOJIHUTENBHOM JINTEPATYPBI

o Marematuka: anreOpa W HadaJla MaTeMaTHYECKOTO aHaJM3a,
reometrpusi. AnreOpa W Hayaima maremarudeckoro ananmusa. 10-11 kmaccsr:
0a30BbIi 1 yriyosnéHHbIN ypoBHU : yueOHuk / [11. A. Anmumos, F0. M. Konsarun, M.
B. Tkauésa [u np.]. — 12-e u3n. — Mocksa : [IpocBemenne, 2024. — 464 ¢. —
ISBN 978-5-09-112136-0. — TekcT : 3JCKTpOHHBIA // DIEKTPOHHBIA pecypc
nudpoBoii oopazoarensHoli cpeasl CIIO PROFo6pasoBanue : [caitt]. — URL:
https://profspo.ru/books/132452

o Marematuka: anreOpa W HadajJla MaTeMaTHYECKOTO aHaJM3a,
reometpusi. ['eomerpusi: 10-11 kmaccel: 0a30Bblii U yriayOiaEHHBIM ypOBHHU
yueonuk / JI. C. Aranacsan, B. ®@. byry3os, C. b. Kagomues [u ap.]. — 12-¢ uz.
— Mocksa : Ilpocsemenue, 2024. — 288 ¢. — ISBN 978-5-09-112137-7. —
TekcT : AJEKTPOHHBIN // DIEKTPOHHBIA pecypc udpoBoil 00pazoBaTenIbHON
cpeasl CITIO PROFo0pa3zoBanue : [caiit]. — URL.: https://profspo.ru/books/132455

o Mepsnsk, A. I'. Matematuka. AnreOpa ¥ Hadajga MaTeMaTHYECKOTO
ananuza: 10 kmacc: yriayOnéHHbIM ypoBeHb : ydueOHuk / A. I'. Mep3nak, 1. A.
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Homuposckuii, B. M. TlonsikoB. — 7-¢ uzn. — Mocksa : [Ipocsenienue, 2023, —
480 c. — ISBN 978-5-09-103607-7. — TekcT : ANEeKTPOHHBIN // DAEKTPOHHBIN
pecypc uudponoit oopazoBatenbHoit cpeasl CIIO PROFobOpa3zoBanue : [caliT]. —
URL.: https://profspo.ru/books/132451

e Mep3zisik, A. I'. Marematuka. Anredpa U Hadajia MaTeMaTUYECKOTO
aHanmuza: 11 xmacc: yrayOnéHHBIM ypoBeHb : yueOHUK / A. I'. Mep3mak, 1. A.
Homuposckuit, B. M. Tlomsakos ; mox pexaknuei B. E. I[Togomsckoro. — 6-¢ u3m.
— Mocksa : IlpocBemenue, 2023. — 416 c. — ISBN 978-5-09-103608-4. —
TekcT : BJEKTPOHHBIM // DIEKTPOHHBIA pecypc LUdpPoBOil 00pazoBaTenbHON
cpenbt CITO PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132453

° Mepznsk, A. I'. Marematuka. ['eomerpus: 10 kmacc: yriyOnEHHBII
ypoBeHb : yueOoHuk / A. I'. Mep3nsk, [I. A. Homuposckuii, B. M. IlonskoB ; nmon
penakmuent B. E. [Togonbckoro. 7-e m3a. — Mockaa : [IpocBemenue, 2023. —
272 c. — ISBN 978-5-09-103609-1. — TexkcT : 2JIeKTpOHHBIN // DIEKTPOHHBII
pecypc mudpoBoit oopazoBatensHol cpeabl CITO PROFobOpaszoBanue : [caldT]. —
URL.: https://profspo.ru/books/132454

o Mep3nsk, A. I'. Marematuka. ['eometpusa: 11 kmacc: yriyOn€HHbBIN
ypoBeHb : yueOoHuk / A. I'. Mep3nsk, [I. A. Homuposckuii, B. M. IlonskoB ; mon
penakuueii B. E. Ilononbckoro. — 7-e uzn. — Mocksa : [IpocBemenue, 2023, —
256 c. — ISBN 978-5-09-103610-7. — TekcT : 3JIeKTpOHHBIN // DIEKTPOHHBIN
pecypc uudposoit oopazoBatenbHoit cpeasl CIIO PROFoGpa3oBanue : [cailT]. —
URL: https://profspo.ru/books/132456

° [TonoBkoBa, M. B. NunuBuayanbusiii npoekt. Illar B mpodeccuro:
0a30BbIl YPOBEHB : YUYEOHUK JIsi 00pa3oBaTeIbHBIX OpraHu3alui, peaan3yoimnx
00pa3zoBaTeNbHbIC IPOrpaMMbl CpeIHEro mpodeccuoHaabHOro odbpazoBanus / M.
B. ITonoBkoBa, A. B. Hocos, T. B. IlonoBkoBa. — MockBa : IIpocsemienue, 2024.
— 192 ¢. — ISBN 978-5-09-113724-8. — TekcT : 2IeKTPOHHBIN // DIEKTPOHHBIH
pecypc uudposoit oopazoBatenbHoit cpeapl CIIO PROFo6pa3oBanue : [caiiT]. —
URL.: https://profspo.ru/books/139708

° Matematuka. COOpHMK 3aJaHui JiS TPOBEACHUS MHCHMEHHOTO
sk3aMeHa : Metoauueckue ykazanusi / E. B. Kopanenko, E. B. XKwmna, I'. B.
Kopocrenuna, H. B. Kupeesa, M. E. KoBanenko. — Yxra : U3a-Bo YI'TVY, 2023. -
URL: http://lib.ugtu.net/book/42184/

° Komanenko, E. B. Marematuka. TpuroHomerpusi : METOIUYECKUE
ykazanusi / EBrenunss BukropoBHa KoBaneHko ; YXTHHCKHI TOCYyAapCTBEHHBIN
TEXHUYECKUU YHUBEPCUTET, NupyctpuanbHbii VHCTUTYT (cpennero
npodecCHOHAIBHOTO  oOpa3oBaHus). — Yxta : M3a-Bo  YXTHHCKOTO
roCyJapCTBEHHOTO  TEXHMYECKOro  yHuBepcutera, 2022. - 73  c.
URL: http://lib.ugtu.net/book/42065/ 47 ak3.

L Yypuniuna, WM. B. CamocrositenbHass paboTra  00y4aromUXCs:

meroanueckue ykazanusi / WM. B. Uypununa. — Yxra : Usn-Bo YI'TY, 2024. —
URL: http://lib.ugtu.net/book/42397/



https://profspo.ru/books/132451
https://profspo.ru/books/132453
https://profspo.ru/books/132454
https://profspo.ru/books/132456
https://profspo.ru/books/139708
http://lib.ugtu.net/book/42184/
http://lib.ugtu.net/book/42065/
http://lib.ugtu.net/book/42397/
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHMA YYEBHOI'O ITPEIMETA «MATEMATHUKA»

4.1. KOHTpOJH) N OLCHKa PC3yJIbTATOB OCBOCHMH:A yqe6HOFO npeamMeTa OCYIICCTBILACTCA IIPCIIOAABATCIICM B IIPOLICCCC

IMPOBCACHUA IMPAKTHYCCKUX BaHHTHfI,

UHAUBUYAJIBHBIX 3a1aHUM, IPOEKTOB, UCCIIETOBAHU.
HToroBoii (hopMoit MPOMEKYTOUYHON aTTECTALIUHU SBISETCS SK3aMEH.

4.2. Pe3ynbpTaThl OCBOCHUS y4€OHOTO IIpeIMeTa

7a0opaTopHBIX PaboT,

TCCTUPOBAHHA, A TaAKIKC

BBIITOJIHCHU A O6y‘IaI-OHlI/IMI/ICH

Kox v HanumenoBanue

H.Ha}mpyeMble pe3yabTaTbl OCBOCHUA TUCIHHIIIUHBI

@opMbI U METOIbI KOHTPOJIS

(popmMupyemsbIx
KOMIIeTeHIHI Oo0mue JucuMiinHapHble (IpeaMeTHbIe)
OK 01. Beibupate | B wactu Tpy0BOTO BOCIIMTAHMUS: -BJIAJIETh METOAAMM JI0KA3aTEeNbCTB, Kontposb u OLICHK|
CIIOCOOBI peuleHus 3anaq - TOTOBHOCTb K TPpyAdy, OCO3HAHHC IICHHOCTHU | AJITOPUTMAMU peuieHus 3aaa4, PE3YIILTAaTOB OCBOCHUA yIIe6H01“0
npodeccHoHaNbHOI MacTepcTBa, TPyL0I00ue; yMeHHe popmymupoBath [mpeamera OCYILECTBIAETCS
eSTEbHOCTH " WHTEpEC K PasMMMHBIM chepam |onpenesneHns, akKCHOMBI U TEOPEMB, [MperojaBaTeneM B Tpomecce
OHMCHHTCLHO npodeccroHanbHON 1eSTENbHOCTH, MPUMEHSATD X, NPOBOJHTE [TpoBeCHHS MPAKTHUCCKUX 3aHATHI,
Kp —— 1?;5;‘;}:;12;H};?DZI;ZI;C;S;I;B}KE. Y4eOHBIMHU ﬁg;fj;?g;lz' PACCYKICHUA B XONC InaGopaTOpHBIX pabOT, TECTHPOBAHMUSA,
: ’ a TaKxke BBIIIOJIHCHMS]]
KOHTEKCTaM a) 6a30BbIE JIOTUYECKUE ICHCTBHS: " YMETb ONEPUPOBATE MOHATHAMM: |oGvuarorummest  MHAWBHAYATHHBIX

- CaMOCTOSTEILHO
aKTyaJu3upoBaTh
paccMmaTrpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIICCTBEHHBIH MPHU3HAK
WIH OCHOBaHHUS ISt CpaBHCHHS,
KiIaccuuKanuu 1 0600IICHMSI;

- OMpeJeNsITh IENH AeSITeILHOCTH, 33]1aBaTh
napamMeTphbl U KpUTEPUH UX JOCTHIKCHUS,

- BEIABIIATD 3aKOHOMEPHOCTH u
MIPOTUBOPEUHS B paccMaTpuBaEMBIX
SIBIICHUSAX

- BHOCHTH KOPPEKTHBBI
OLIEHUBATH

dbopmynupoBaTh H
npobiemy,

B JIESATEIHHOCTb,
COOTBETCTBHE  pe3yJbTaTOB

CTeTIeHb 4YHCIIa, Jiorapudm yucia;

YMEHHE  BBINOJHATH  BBIUUCIICHHE
3HAYEHUN u npeoOpa3oBaHus
BBID@KEHHH  CO  CTEHNEHAMU U
norapudmamu, npeodpazoBaHUs

JPOOHO-palMOHANTBHBIX BBIPAKECHU;
- YMeTb OMNEpPUPOBATH TMOHATHSIMH:

palMOHaIbHbIE,  HMPpALOHAJbHBIE,
MOKa3aTesbHbIE, CTEIICHHBIE,
JorapugMuIecKue,

TPUTOHOMETPUYECKUE YPaBHEHUA U
HEPaBEHCTBA, HX CUCTEMBI,
- YMETb OIEPUPOBATH IOHATUSIMH:

3a7laHUl, IPOEKTOB, UCCIIETOBAHUN.

Hrorosou bopmoit
MIPOMEKYTOUHOMU aTTecTalyu
SIBIISICTCS DK3aMEH
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OeisiM, OLICHUBAaThb
JeATEIHLHOCTH;

- pa3BuBaTb KPCATHUBHOC MBIIIJICHHUE IIPU
pEIICHNH )KU3HCHHBIX TTPO0JIeM

0) 6a30BbIC UCCIIEIOBATEILCKHIE NCHCTBHS:

PUCKH  TIOCJIEACTBUN

- BJIAZIETH HaBBIKAMH y4eOHO-
HCCIIET0BATEIbCKOM u MPOEKTHOU
JeSATeTbHOCTH,  HAaBBIKAMHU  Pa3pelleHUs
npooiieM;

- BBISIBJIATH IIPUYHMHHO-CJIEJCTBEHHBIE CBSI3U
U aKTyaJIM3upoBaTh 3a7ady, BbIIBUIaThb
TUIIOTE3Y €€ PELICHUs], HAXOIUTh apTyMEHTBI
JUI JI0Ka3aTeIbCTBA CBOUX YTBEP)KIECHUIA,
3a/1aBaTh IIapaMETPhbl U KPUTEPUU PELICHHUS;
- AQHAIU3UPOBATH IIOJlyYEHHBIE B XOI€
pellIeHUs 3ala4d Pe3yNbTaTbl, KPUTUYECKU

OLICHUBATh 150.4 JIOCTOBEPHOCTS,
MIPOTHO3UPOBaTh W3MEHEHHME B  HOBBIX
YCIIOBHSIX;

--  yMeTb  IIEPEHOCHTHh  3HAaHHI B

MIO3HABATEJIbHYIO M MPAKTUYECKYI0 001acTH
KHU3HEACSITETLHOCTH;

- YMETh MHTETPHUPOBATH 3HAHMUS W3 PaA3HBIX
MPeMETHBIX 00acTei;

- BBLIBUraTh HOBBIE€ WJEH, Mpeasaratb
OpUTHMHAJbHbBIE TIOJXOAbI U PEILICHUS;

U CIOCOOHOCTh HX HCHOJb30BaHUS B
MO03HABATEJILHOM U COLIMAIbHON MPAaKTHKE

(GyHKIMS, HenpepbiBHAA — (YHKIHA,
MPOU3BOHAS, repBooOpasHas,
ONpeAeNeHHBI  MHTErpanx;,  yMeTh
HaXOJUTh MIPOM3BOTHBIE
9JIEMEHTApHBIX (YHKLIUH, HUCHOIB3YS
CIpaBOYHbBIE MaTepHabl;
WCCIIeIOBaTh B MPOCTEHIINX CIIydasx
GbyHKIIT Ha MOHOTOHHOCTS,
HaXOJHTh HaubobIITNE u
HaUMEHbBIIIME 3HAYCHUS (PYHKIMNA;
CTPOUTHh TpaUKd MHOTOWIECHOB C
UCII0JIb30BaHHEM anrmapara
MaTeMaTHYeCKOro aHaIu3a;
MIPUMEHSTD MPOU3BOTHYIO npu
pelieHnH  3a7a4  Ha  JBIDKCHHE;
pemaTh MpPaKTUKO-OPUEHTUPOBAHHBIC
3a1auu Ha HaunOoIbIINe "
HaMMEHBIIINE 3HAYEHUS, Ha
HaxXOXJEHWE TIyTH, CKOPOCTH H
YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATUSMHU:
panyoHaIbHas ¢$yHKIUS,
nokaszaTesbHass (QYHKIHs, CTENEHHas
¢byHKIMS, norapupmMuyecKas
¢byHKLMS, TPUTOHOMETPUYECKHE
¢yHkuy,  oOpaTHble  (PYHKLMU;
YMEHHE CTPOUTH TpaduKy U3yUEHHBIX
(GyHKIMHE, WCHONB30BaTh TIpaduKu
MpyH  W3YYCHWH  TIPOIECCOB |
3aBUCHUMOCTEH, NPH pPELICHUH 3a/1ad
W3 JIPYyruxX Y4eOHBIX TPEIMETOB |
3a/1a4 U3 PEAIbHOM JKU3HU; BBIPAXKaTh
dbopMylnaMi  3aBUCUMOCTH  MEXITY
BEIMYMHAMU;

- YMETh pellaTh TEKCTOBBIE 3aJlauM
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pa3HBIX TUNOB (B TOM 4YHCIE Ha
NpPOLEHTHl, JOMM W 4YacTH, Ha
JBUYKEHUE, paborty, CTOUMOCTb
TOBAapOB M YCIYT, HAJOTH, 3a7addl U3
o0JIacTH ympaBlIeHUS JIMYHBIMA U
ceMeWHBIMU (pUHAHCAMU); COCTABIISATH
BBIpA)KCHUS], yPABHEHUS, HEPABEHCTBA
U UX CHUCTEMBI 1O YCIOBHIO 3a/1a4H,
UCCIIeI0BaTh IMOJyYEHHOE pelleHHe U
OLIEHUBATh IIPaBOII0I00HOCTh
pE3yNbTaTOB;

- yMeTb ONEepHpPOBaTH MOHITUSIMH:
cpeaHee apudmMeTHUecKoe, MeauaHa,

HaubosnblIee u HalMEHbLIee
3HaueHMs,  pasMmax,  Juclepcus,
CTaH/JapTHOE OTKJIOHEHHE YHCIIOBOIO
Habopa; yMETb U3BJIEKATb,
UHTEPIIPETHPOBATD nH(pOpMaLHIo,
IpEeACTaBICHHYI0 B TaOnuuax, Ha
Juarpammax, rpadukax,

OTPaXKAIOIYI0 CBOMCTBAa peallbHbIX
mpouecCoB 1 HBHGHHﬁ; IMpeACTaBJIATH
WH(GOPMALIMIO C TTOMOMIBIO TAOIHUI] U

Auarpamm; HUCCJIICA0BATb
CTaTUCTUYCCKHUC JaHHBIC, B TOM YHUCJIC
C MMPUMCHCHUEM Fpa(i)I/I'-IeCKI/IX

METOJI0B U JIEKTPOHHBIX CPEICTB;

- YMETb ONEPUPOBATH MOHATUSIMU:
CIy4alHBIM ONBIT MW  CIy4alHOE
COOBITHE, BEPOSITHOCTb CIIy4aHOTrO
COOBITHS, yYMEHHE BBIYHCIIATH
BEPOSTHOCT ~ C  HCIOJb30BAaHUEM
rpaduuecKux METOJOB; MPUMEHSIThH
(GopMynbl CIOXKEHUS U YMHOXKEHUS
BEPOATHOCTEH, KOMOMHATOpPHBIE
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¢akTel W (HopMyNbl TpPH pPELICHUH
3aja4y;  OLIEHWBATh  BEPOSITHOCTH
peaslbHBIX COOBITHI; 3HAKOMCTBO CO
CIlyJailHBIMM BEITMYMHAMHU; YMEHHUE
MPUBOJUTH TPUMEPHl  MPOSBICHUS
3aKoHa OOJIBIINX YHCE B MPUPOTHBIX
1 OOILECTBEHHBIX SBJICHHUSAX;

- yYMEeTh ONEpPUPOBATh MOHATHIMU:

TOUKa, npsimMasi, IJIOCKOCTb,
MPOCTPAHCTBO, JIBYIPAaHHBIA  Yrod,
CKpELIMBaOIIHECS MpsIMBIE,
napajuiebHOCTb u

NEPICHAVUKYIAPHOCT  IPAMBIX U
IUIOCKOCTEH, Yrol MEXAy HpPSIMBIMH,
YroJ MEXIY MPSIMOM U IUIOCKOCTBIO,
yroi MEXIY IUIOCKOCTSIMH,
paccTosHUE OT TOYKH JIO IUIOCKOCTH,
paccTosiHue MEXKAy  MPSIMBIMH,
pacCTOSIHUE MEXKAY IUIOCKOCTSIMH;
YMEHUEC HCIIOJIb30BaTh IPU PCIICHUHN
3a1a4 M3y4deHHble (DAKThl U TEOPEMBI
MJIAaHUMETPUU; YMEHUC OLCHHBATH
pa3Mepbl  OOBEKTOB  OKPYKArOLIETO
MHUpa;

- YMEThb OMNEPUPOBATh MOHITHUSIMH:
MHOTOTpaHHHUK, CeUyeHue
MHOTOTPaHHHUKA, KyO,
napaieNienumes, Mpu3Ma, MupaMuia,
¢urypa M TOBEpXHOCTb BpAIICHHUSA,
OWIMHAP, KOHyC, 1map, cdepa,

CeueHHs ¢burypst BpAIICHNUS,
IUIOCKOCTh, ~ Kacaromasicss  cgepsl,
LHWINH/IPA, KOHYca, TUIOIIAb

NOBCPXHOCTH TMMUpPAMHIbI, IIPU3MBbI,
KOHYCa, NWJIMHJpA, INIOMAaab C(I)CpBI,
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o0BemM KyOa, PSIMOYTOJILHOTO
napauiesienumnesa, UPAMUJIBI,
NPU3MBI, IMJIMHIpPA, KOHYCa, IIapa;
yMeHHE U300pakaTh MHOTOTPAHHHKH
W TOBEPXHOCTH  BpANICHUS, UX
CeYCHUS OT PYyKH, C TIOMOIIBIO

YEepPTEKHBIX UHCTPYMEHTOB u
JNEKTPOHHBIX  CPEICTB;  YMEHHE
pacro3HaBaTh CUMMETPHIO B

IPOCTPAHCTBE; YMEHHE PACIIO3HABATh
IpaBHJIbHbIE MHOTOTPAaHHUKH;

- yMeThb OIEepUPOBATH MOHSATUSMHU:
TIBIKCHUE B MPOCTPAHCTBE,
nonoOHbIe (GUIypbl B NPOCTPAHCTBE;
UCIIOJIBb30BAaTh OTHOIICHHUE ILUIOIIAIeH
MOBEPXHOCTEH M 0OBEMOB IMOJOOHBIX
Gburyp npu penieHn 3aaad;

- YMETh BBIYUCISITH TEOMETPHUYECKUE
BEJIMYUHBI (JUIMHA, Yroj, IUIOIAb,
o0beM, IUIOAAb  IOBEPXHOCTH),
UCTIONB3Ysl HM3YYEHHBIE (GOPMYJIBI U
METOJIBI;

- yMEThb ONEepPHPOBaTH MOHITHUSIMH:
NPSIMOYTOJIbHAsE CUCTEMa KOOPAWHAT,

KOOpPJUHATbI TOYKH, BEKTOD,
KOOpJIMHATBl  BEKTOpa, CKaJspHOE
MPOU3BENICHNE, yroi MEXTY
BEKTOpaMH, cyMMa BEKTOPOB,

NPOM3BEJICHUE BEKTOpa Ha YHUCIIO;
HaXOJUTh C TIOMOIIBIKD H3YUEHHBIX
dbopMyll  KOOpAWHATHI  CEPEIUHBI
OTpEe3Ka, PACCTOSIHUE MEKAY ABYMS
TOYKAMU;

- yMeThb BBIOMpATh IOJIXOMISIIHIA
W3YYEHHBI METOA ISl pelieHHs
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3a/1a4H, pacrno3HaBaThb
MaTeMaTHUYECKUe (bakTbI u
MaTeMaTHUYECKUe MOZEeIN B
MIPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSX, B HCKYCCTBE; YMEHHUE
MIPUBOJUTH IPUMEPBI
MaTeMaTHYECKHUX OTKPBITHI
poccuiickon u MHPOBOU

MaTeMaTHYeCKON HayKH.
- YMETb OINEpPUPOBATH TOHATUSIMHU:
OlpEe/eNICHNE, aKCUOMa, TEeopeMma,

CIIEACTBHE, CBOICTBO, IIPU3HAK,
JI0Ka3aTeIbCTRO, paBHOCHUJIbHbBIE
(hOopMyIIMPOBKH; yMeHHe
(dhopMyIMpoBaTh obpartHoe u
MPOTHBOIIOIOKHOE YTBEPXKIICHUE,
MIPUBONTH MIPUMEPHI u
KOHTPIPUMEPHI, UCTIOIB30BaATH METO/T
MaTeMaTHYECKOMN HHIAYKIAH;
MPOBOJIUTH JIOKa3aTelIbHbIC
paccyXaeHus IpHh pPENIEHWH 3ajad,
OLICHUBATH JIOTUYECKYIO

MIPABWJIBHOCTb PACcCYKICHUM;
- YMETb ONEPHUPOBATH MOHATUSIMU:

MHOXECTBO, IIOAMHOXECCTBO,
orncpanunu Haa MHOKCCTBaMHU; YMCHHUEC
HUCIIOJIb30BAaTh TCOPECTHUKO-
MHOKECTBCHHBIN arrmapar JJIA

ONMCAHMS peaTbHBIX IPOLECCOB U
SIBJICHUH TIPH PELICHHUHU 3a/a4, B TOM
qucie u3 OpYyTUX y4eOHBIX
MIPEIMETOB;

- yYMEeTh ONEepUpPOBaTh MOHATHIMHU:
rpad, cBs3HBIN rpad, aepeBo, LUK,
rpa¢ Ha IJIOCKOCTH; YMEHHE 33]aBaTh
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U ONUCHIBaTh Tpadbl Pa3IUIHBIMH
croco6aMu; UCIOJIB30BaTh rpadbl Mpu
peLICHNH 3a/1a4;

- yMeTh CBOOOJHO OIEPUPOBATH
TIOHSATHUSIMH: coyeTaHue,
NEPEeCTaHOBKA, YHUCIO COYETAHH,
YHUCIIO MEPECTaHOBOK; OMHOM
HeroToHa; yMEHHue NPUMEHSTh
KOMOUHATOpHBIE (baxTb u
paccyKIeHUs UTsl PeIICHUs 3a71ay;
-yMETb OIEPUPOBATH TOHATHIMU:
HATypaJbHOE 4YHCJIO, IIeI0e YHCIIO,
OCTaTOK IO MOJYJIO, PAIMOHAIBEHOE
YHCIO0,  HPpAlMOHAIBHOE  YHUCIIO,
MHOXECTBAa HATYpPalbHBIX, IIEIBIX,
palMoHaIbHbIX, JeHCTBUTEIBHBIX
qrHcen; yMEHUe UCTIONIb30BaTh
MPU3HAKKA JIEIUMOCTH, HaWMEHbBIIUHA
oOImmii  JeTUTeNT, W HaWMEHbBIIEe
obmiee kpaTHoe, anroput™m EBkimmma
NpU PEIICHUH 3a]1a4; 3HAKOMCTBO C
pa3InYHBIMU MO3UIIUOHHBIMHU
CHCTEMaMH CUUCIICHUSI,

- yMeTb CBOOOJHO ONEPUPOBATH
MOHATUSIMH:  CTENEHb C  IENbIM
nokaszarejieM, KOPEHb HaTypalbHOM
CTENEHH, CTENEHb C PAIMOHAIBHBIM
roKaszaTesieM, CTETICHb c
NEHCTBUTENFHBIM  (BEIIECTBEHHBIM)
mokasareneM,  Jiorapudm  Ymcha,
CHHYC, KOCHHYC U TaHICHC
MIPOU3BOJILHOTO YUCIIA;

- yMeTh OMNEPUPOBATh MOHATHIMU:
TOXK/IECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
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HEpPaBEHCTBO, CHUCTEMAa YpaBHEHUN M
HEPABCHCTB, PaBHOCHUJIbBHOCTDb
ypaBHeHHﬁ, HEPaBCHCTB MU CHUCTEM,
panoHalbHbIE, UppaloHaIbHbIE,
MIOKa3aTeNbHbIE, CTEIICHHBIE,
JorapuMUYEecKue,

TPUTOHOMETPUYECKUE YpaBHEHUS,
HEPABEHCTBA U CHUCTEMBI; YMEHHE
peuiate ypaBHCHHUA, HCPABCHCTBA H
CUCTEMbl C TIOMOLIBIO PAa3JIMIHBIX
IIPUEMOB; pemaTs ypaBHEHUS,
HCPABCHCTBA u CHCTEMbI C
rapaMeTpoM; MPUMEHATh YpaBHEHUS,
HEpPABEHCTBA, MUX CHUCTEMbI  JUIS
pelleHnsT MaTeMaTU4ecKUX 3ajad |
3a1a4 U3 pazInyHbIX 00nacTeil HayKu
U peaJbHOU KHU3HH;

-yMeTh  CBOOOJHO  ONEPUPOBATH

MOHSTUAMM: rpadpuk  yHKIHUH,
oOpatHast ~ QYHKIMS, KOMIO3HMLUSA
¢byHkuui, — sguHeWHas — (QyHKUus,

KBaJpaTuyHasi (QYHKLUS, CTENeHHas
GyHKIUS € HENbIM  IOKa3aTeleM,

TPUTOHOMETPUYECKUE byHKIMH,
oOpaTHbIe TPUTOHOMETPUYECKHE
¢byHKIMH, noKa3aresbHas u
aorapugmuyeckas (QyHKLUU; YMEHHUE
CTPOUTH rpaduxu hyHKIUH,
BBIIIOJIHATh npeoOpa3oBaHUS

rpaduKoB (hyHKINI;

YMEHHE  HCIIONb30BaTh  IpaduKu
(GyHKIMH 17151 U3y4EeHUs! TPOLIECCOB U
3aBUCUMOCTEH MpH pelIeHUH 3a7a4 u3
JApYyruxX y4deOHBIX NPEAMETOB U U3
peabHOI KU3HHU; BBIPAXKaTh
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dbopMynaMHd  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU;

yMEHUE CBOOOJHO  ONEPUPOBAThH
MOHATHSMM:  YETHOCTh  (DYHKIIUH,
MEPUOANYHOCTD ¢byHKINY,
OTrPaHUYEHHOCTh ¢byHKIuy,
MOHOTOHHOCTh (DYHKITHH, SKCTPEMYM
GbyHKIHIH, HauOoJIbIIee u
HaMMEHbIllee 3HA4YeHHUs] (YHKIMHU Ha
NPOMEXKYTKE; yMEHHE IMPOBOAMUTH
uccieioBaHue (QYHKIUHY;

YMEHHE HCIOJb30BATh CBOMCTBA U
rpaduky  QYHKUUE Ui pelieHus
yYpaBHEHUH, HEPABEHCTB W 3a7ayd C
napameTpamu; n300paxarb Ha
KOOPJMHATHOH IJIOCKOCTU MHOXECTBA
pellleHuil ypaBHEHUI, HEPABEHCTB U
UX CHUCTEM;

- yMeTb CBOOOJHO ONEpUPOBATH

MNOHATHSAMH:  IIOCJIEJOBATEIBHOCTD,
apugpmeTHyecKas mporpeccus,
reoMeTpuyecKas nporpeccus,
06EeCKOHEUHO yObIBaromas

reoMeTpHYEeCKasl POTrpeccHsi; yMEeHHe
3a/1aBaTh MOCJEI0BATEIbHOCTH, B TOM
YyHyclie C TOMOIIbIO PEKYPPEHTHBIX

dopmya;
- YMETb OIEPUPOBATH IOHATUAMHU:
HEINIPEPBIBHOCTH byHKINH,

acuMnToTel  rpadpuka  QyHKIMH,
mepas M BTOpas  HPOM3BOJHAS

GbyHKIIH, T€OMETPUYECKUN "
(U3UYECKUH CMBICT TPOM3BOJHOM,
nepBooOpasHasl, OTIPEACICHHBIN

HWHTCTpall; YMCHHUC HaXoOIUThb
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acUMNTOTHl  Tpaduka  (QYHKIHU;
YMEHHE BBIYHCIATH MPOU3BOJHBIC
CYMMBbI, TPOHU3BEACHHS, YAaCTHOTO U
KOMIO3UIMK  (DyHKIMHA, HAXOIUTh
ypaBHEHHE KacaTelbHOW K TpaduKy

GyHKIHH,

yMeHHe HCIIOJIb30BaTh
INPOMU3BOAHYIO [UIi  UCCIIEIOBaHUSA
GyHKIHI, ISt HaXOXKICHUS
HaWJIy4IIero peleHus B
HPUKJIATHBIX, B TOM  4YHCIe
COLMAJIbHO-?)KOHOMUYECKUX U
¢busnueckux 3aja4ax, Ui

OTIpEIeNIEHUs] CKOPOCTU M YCKOPEHUS;
HaXOJUTh IJIOMIATN U 00BEeMBI HUTYp
C TIOMOUIBIO HHTErpaja; MPHUBOAUTH
MIPUMEPHI MaTeMaTHYECKOTO
MO/JICITUPOBAHHS c MIOMOIIIBIO
b depeHInanbHbIX YpaBHEHUM;

- YMETh ONEPUPOBATH MOHATUSMHU:
KOMIUIEKCHOE YHMCJIO, COTPSHKCHHBIE
KOMIUICKCHBIE ~ YHCTIa, MOAYJIb H
apryMEeHT  KOMIUIEKCHOTO  YHCIIa,
¢dbopma 3amMcH KOMIUIEKCHBIX YHCEI

(reomeTpuyeckas,

TPUTOHOMETpUYECKas u
anredbpauydeckas); YMETh
MIPOU3BOJUTh apudmeTnyeckue

)IeﬁCTBPIH C KOMIIJICKCHBIMH YHCJIaMU,
NPpUBOAUTL MPUMECPHLI HUCIIOJIb30BaAHUA
KOMIIJIICKCHBIX YHCCII,

- yMeTb CBOOOJHO ONEpUPOBATH
IIOHATUSAMMU. CpeaHee
apuQmeTHIecKoe, MeJluaHa,
HanOobIIee u HalMEHbIIee
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3Ha4YeHus,  pa3Max,  JUcIepcus,
CTaHJapTHOE OTKJIOHCHHE s
OIMMCAHUS YUCIIOBBIX IaHHBIX; YMEHUE
HCCIIEI0BaTh CTaTHUCTUYECKHUE
JaHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpaduaeckux METOJIOB u
ANIEKTPOHHBIX CPENCTB; Trpadudecku
HCCIIEeI0BaTh COBMECTHBIE
HaOIIO/IEHUsI C IOMOIIBIO JTHarpaMm
pacceuBaHUs U JINHEHHOW PErPECCUU;

- yMeTb HaXOAUTb BEPOSATHOCTH
coObITUI c UCII0JIb30BAaHUEM
rpauyecKkux MeETOJIOB; TNPUMEHSITH
Ui peuieHus  3amad  (popMyisl
CIIOKEHHUS u YMHOXEHHS
BEPOSATHOCTEH, (GOpMYJIy  TOJHOU
BeposTHOCTH, (Gopmyny beprymm,
KOMOMHATOpHBIE (aKThl M (HOPMYIIBI;
OLIEHMBATh BEPOSTHOCTH pPEaJbHbIX
COOBITHI;  yYMEHHE  OIEpPHPOBATH
MOHATHAMM:  CIIydaliHas BEJIMYUHA,

pacrpeneneHue BEPOSITHOCTE,
MaTeMaTHIECKOe OXXKHaHHE,
JUCTIepCust u CTaHJapTHOE
OTKJIOHEHHE CIy4YallHOW BEJIMYHHBI,
dhyHKIIUH pacnpeneneHus u
MJIOTHOCTHU PaBHOMEPHOTO,
MOKAa3aTeNbHOTO W HOPMAJbHOTO
pacnupeneneHuii; YMEHHE

HCIIONB30BaTh CBOMCTBA H3YYCHHBIX
paclpeneseHnl Ui penieHus 3a1ad;
3HAKOMCTBO C MOHATHAMHU: 3aKOH
0OJIBIINX YHCell, METO/IbI
BbIOOPOYHBIX UCCIIEOBaHUN; YMEHHE
NIPUBOAUTHL NPUMEPHl  NPOSBICHUS
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3aKOHA OOJIBIIUX YHCE B MPUPOTHBIX
1 OOIIECTBEHHBIX SIBICHUIX;

- yMeTb CBOOOJHO ONEpPUPOBATH
MOHSTHAMM: TOYKa, npsiMas,
IUIOCKOCTh, IMPOCTPAHCTBO, OTPE3O0K,
Jqy4, TUIOCKMWA YTOJ, JABYTPaHHBIN

yrodI, TPEXTPAHHBIN YIodL,
NepeceKaroImecs, napauieibHble |
CKpeIIUBaIOIIeCcs IIpsIMEIE,
1apaJuleIbHOCTh u

HNEepHEHIUKYSIPHOCTE  HPSAMBIX U
IUIOCKOCTEH, Yroa Mexay NpsIMBIMH,
yroJl MeXAy IpsIMON U IUIOCKOCTBIO,
Yyroia MEXAy IUIOCKOCTSIMH; YMEHHE
UCIONb30BaTh IIPU PEIICHUM 3ajad
u3ydeHHble  (aKTBl U TEOPEMBI
IUIAHUMETPUM; YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKpPYKarOIEM

MUDE; yMEeHue OIIepUPOBAThH
MOHATUSIMU: MHOTOTPAaHHUK, CEUCHHE
MHOTOTpaHHHUKA, NPaBUIIbHBIN

MHOIOTpaHHMK, @pHU3Ma, IUPaMHUJA,
¢urypa M TOBEpXHOCTb BpAILICHMUS,
LWIMHAP, KOHyc, mmap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEYECHHS
KOHyCa ¥ UWIMHJIPA, [apaJleiIbHbIC
OCH WM OCHOBAaHUIO, CECUEHHUE LIapa,
IUIOCKOCTh,  Kacarowasicst  cgepsl,
LWIMHIPA, KOHYCa; YMEHHE CTPOMTH
ceueHre MHOTOIpaHHUKa, H300pa)kaTh
MHOT'OTPaHHHKH, ¢burypst U
MOBEPXHOCTU BPAILLEHUS, UX CEUEHMUS,
B TOM YHCI€ C  IIOMOIIBIO
JJIEKTPOHHBIX  CPEICTB;  YMCHHE
IIPUMEHATH CBOICTBA
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FEOMETPUUYECKHUX duryp,
CaMOCTOSITEJIbHO dbopmynupoBaTh
ompejeNieHus]  U3ydaeMbIX  Guryp,
BBIJIBUTaTh THIIOTE3bl O CBOMCTBaxX W
MpU3HAKaxX TeoMeTpudeckux Guryp,
00OCHOBBIBaTh WJIM ONPOBEPraTh MX;
YMEHHE MPOBOJUTH KIACCU(PHUKAIINIO
¢buryp mO pazIMYHBIM IMPHU3HAKAM,
BBITIOTHSTh HEOOXOAMMBbIE
JIOTIOJTHUTENIbHBIE TIOCTPOCHHUS;

- yMeTb CBOOOJHO OIEPUPOBATH
MOHATUSMU: TUIOIIAb QUTYPBI, 00beM
¢urypsl, BeIMUMHA yTia, PacCTOSHHUE
OT TOYKH 0 TUIOCKOCTH, PacCTOSHHE
MEXy TPSMBIMHU, PACCTOSTHUE MEXTY
IUIOCKOCTSIMH,  IUIOINAAb  c(epsl,
IUIOINAAb TOBEPXHOCTH IUPAMUJIBI,
MPU3MBI, KOHYCa, LWIMHApA, 00beM

KyOa, MPSIMOYTOJIBHOTO
napaJulesenue/a, MUPAMUJIBI,
NPU3MBI, IWJIMHIpPA, KOHYyca, IIapa;
YMEHHUE HaXOJIUTh OTHOIICHUE

00BEMOB 1OI00HBIX GUTYD;

- yMeTb CBOOOJHO ONEPHPOBAThH
MOHATUAMMU: JBHXEHUE,
napajuieNIbHbli NIEPEHOC, CUMMETPUS
Ha IUIOCKOCTHU M B IPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHUe MOA00MS,
o100HbBIE burypsr; yMEHHE
pacmo3HaBaTh paBHbIE W TOJOOHBIE
¢urypel, B TOM YHuClIEé B MPUPOAE,
UCKYCCTBE, AapXWUTEKType; YMEHHE
HCTIOJIb30BaTh reoOMeTpHUYECKHe
OTHOUIEHNH, HaXOJUTh
TreOMETPUUECKUE BEIMYMHbI (IJIMHA,




36

yroJl, TIoniaib, 00beM) Ipu PeIIeHUN
3aja4 U3 JIpyrux y4eOHbIX MPEeIMETOB
U U3 peajbHOM KU3HU;

- yMeTh CBOOOJHO OIEPUPOBATH
MOHATUAMMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJAUHAT, BEKTOp, KOOPIAMHATHI
TOYKH, KOOPJMHATBHI BEKTOpa, CymMMa
BEKTOPOB, NPOU3BEICHUE BEKTOpa Ha
YHMCIIO, pa3lioKEHHE BEKTopa IO
6a3ucy, CKalspHOE IIPOU3BEJEHHE,
BEKTOPHOE  NpPOM3BEIEHHE,  Yroi
MEXITY BEKTOpaMH; yMeHue
UCIIOJIB30BAaTh BEKTOPHBII 51
KOOPJAUHATHBI METOJ Jsl PEeLIeHUs
reOMETPUYECKUX 3a7ad U 3ajay
IpyTux y4eOHBIX MIPEIMETOB;
ONEpPUPOBATh MOHATHAMH: MaTpHLA
2x2 u 3x3, ompeneauTellb MaTpPHIIbI,
reOMETPUUYECKUI CMBICII
OTIpEICIINTENS;

- yMeTh MOJEIUpPOBaTh pealbHbIE
CUTyalluh Ha S3bIKE€ MaTEeMaTUKH;
COCTABIISATh BBIPAXKEHHUS, YPAaBHEHHMS,
HEpPaBEHCTBA M WX CHCTEMbI IO
YCIOBUIO  3aJaud,  HCCIEN0BaTh
MIOCTPOCHHBIE MOJIENIN c
WCIIOJIb30BAaHUEM armmapara ajareopsl,
HWHTEPIPETUPOBATD MOJTy4YEHHBIN
pe3ybTaT; CTPOUTh MaTeMaTHUECKHUE
MOJIEJIA C IOMOIIBI0 TEOMETPUIECKUX
MOHSATHA W BEJIWYMH,  pemaTh
CBSI3aHHBIE C HHUMH [PAKTUYECKHE
3aa4d; COCTABISATH BEPOSATHOCTHYIO
MO/JIeNb u HMHTEPIPETUPOBATH
MOJIYUCHHBI  pe3ylbTaT;  peuarhb




37

NPUKIAJHbIE  3aJa4d  CpEACTBaAMU
MaTeMaTHYECKOr0 aHajau3a, B TOM
YHCIIe COLUAIBHO-3KOHOMHYECKOIO U
(bU3HYECKOTO XapaKTepa;

- yMeHHE BBIOMpATh MOJIXOMSIIHIIHA
METOX  JUIsl  peLIeHus  3aJauH;
MMOHMMAHNE 3HAYMMOCTH MaTEeMaTHKH
B W3Y4YE€HUU MIPUPOJIHBIX U
00I1IeCTBEHHBIX IIPOLIECCOB u
SBJICHUM;  yMEHUE  pacClO3HaBaTh
NpPOSIBIIEHHE 3aKOHOB MaTeMaTHKH B
UCKYCCTBE,  yMEHHE  IPHUBOAUTH
IpUMEpbl MATEMATUYECKUX OTKPBITHIA
poccuiickon u MHPOBOU
MaTeMaTHYECKON HAYKU

OK 02. Hcnonws3oBathb
COBpPEMEHHBIE CPE/ICTBA
[OVCKa, aHAJIN3a U
MHTEpIpETAUN
MHGpOpMAIUH, U
MH(QOPMAaILMOHHBIE
TEXHOJIOTUH ISt
BHITTOJIHEHHS 33124
podeccnoHaabHON
eI TeIbHOCTU

B 00nacTi ieHHOCTH HAYYHOTO MMO3HAHUS:
- cOpMHUPOBAHHOCTH MHPOBO33PCHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLECTBEHHON
IIPAKTUKH, OCHOBAaHHOIO Ha  JHaiore
KYJIBTYp, CIHOCOOCTBYIOIIEIO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIbTYPHOM MUDE;

- OCO3HaHHC OCHHOCTH Hay‘IHOﬁ
ACATCIBbHOCTU, ITOTOBHOCTb OCYLICCTBJIATH
MMPOCKTHYIO )51 HCCIICA0OBATCIILCKYIO

JeSITeTbHOCTh UHIIMBUIYAILHO U B TPYIIIE.
OBnazicHUe YHHUBEPCAJIbHBIMH Y4YEOHBIMHU
II03HAaBAaTCIIbHBIMHA HeﬁCTBHHMHZ

B) pabota ¢ mHpOpMaIei:

- BJIAACTh HaBBIKAMHAU TMOJIyUCHHUA
MHPOPMALM W3 HMCTOYHHKOB Pa3HBIX
THIIOB, CaMOCTOSTCIIBHO OCYHIECTBJIATH
MOWUCK, AaHajW3, CHUCTEMATH3alUI U
MHTEPNPETANNI0 UHPOPMAIIUH PAa3INIHBIX
BUJIOB ¥ (hOpM Mpe/ICTaBICHMSI,

- YMCThb OIICPUPOBATH NOHATUAMMU:

pauuoHanbHas byHK1M,
MOKa3aTeIbHasl byHKIuS,
CTETICHHAs byHK1IHS,
Jgorapupmuyeckast byHKLHS,
TPUTOHOMETpUYECKHe  (yHKIHUH,
oOpaTHble  (QYHKIMM;  yMEHHUE
CTPOUTH  TpaUKu  HM3YUEHHBIX

(hyHKIMIA, UCTIONB30BaTh TpaduKu
OpU  U3YyYSHHH TPOLECCOB U

3aBUCHUMOCTEH, IIpU  pEIICHUU
3ajad = M3 JpYyruxX  y4eOHBIX
NPEAMETOB M 3aad U3 PEAIbHOU
KHU3HM; BBIpaXKaTh (opMynaMu
3aBUCHUMOCTH MEKOY
BCIIMYMHAMH,

- YMETh ONEPHUPOBATEH MOHATHAMU:
TOKIECTBO, TOXECTBEHHOE
npeoOpa3oBaHue, YPaBHEHUE,

HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ




38

- co3lIaBaTh
dbopmatax ¢ ydeToM
uHbOpMallMu U IENEeBOI
BBIOMpast ONITUMAJIHHYIO
NIPE/ICTAaBJICHUS M BU3YaJIU3AIIH;

- OLIEHUBATD JIOCTOBEPHOCTb,
JIETUTUMHOCTD UH(pOpMAIUH, ee
COOTBETCTBHE IPABOBBIM U MOpPaJbHO-
THYECKHM HOPMaM;

- HCIIOJIb30BATh CpeacTna
WH(POPMALMOHHBIX ¥ KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEHICHUH KOTHUTUBHBIX,
KOMMYHHKATUBHBIX ¥ OPraHH3allMOHHBIX
3amad ¢ coOmofcHHEeM — TpeOOBaHMIMA
OPrOHOMHUKH, TEXHUKH  0€30MacHOCTH,
THTHEHBI, PecypcocOepeKeHus, MPaBOBIX
u ITUYECKHUX HOPM, HOPM
MH(POPMALMOHHON 0€30MacCHOCTH;

- BIQJICTh HABBIKAMH pACIO3HABAHUS U
3ammThl MH(OpMaMK, MH()OPMAIMOHHOMN
0€30MMacHOCTH JTHYHOCTH

TEKCTBl B Pa3IUYHBIX
Ha3HAYCHUS
ayJIUTOPUH,

popmy

N HCPABCHCTB, PaBHOCUJIBHOCTb
ypaBHeHHﬁ, HEPaBCHCTB U CUCTEM,
paloHaIbHBIE, UpPPALMOHAJIBHBIE,
MOKa3aTelbHbIC, CTEIICHHBIE,
JorapuMUYEeCcKue,

TPUTOHOMETPUYECKHE YpPaBHEHUS,
HEPaBCHCTBA W CHCTEMBI; YMETh
pelars ypaBHEHUs, HEPABEHCTBA U
CHUCTEMbI C IOMOIIBIO PA3JIUYHBIX

IIPUEMOB;  PEIIaTb  YpaBHECHUA,
HEPAaBEHCTBA WM  CHCTEMBI C
IIapaMeTpoOM; IIPUMEHSATH
YpaBHEHUA,  HEPAaBEHCTBA,  HX
CUCTEMBI JUIs pelieHus

MaTeMaTHYeCKUX 3a/1ay U 3ajad u3
pa3IUuYHBIX oOONacTedl Hayku U
peaNbHOM KHU3HU;

- yMeThb CBOOOJHO ONEPUPOBATH

IIOHATHUSAMMU. JABUXKCHHC,
napauieIbHbIN MEPEHOC,
CUMMCTPpUA Ha IUIOCKOCTH U B
MPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHne nooous,
o J00HbBIE burypsr; YMETh

pacrno3HaBaTh paBHbIC M TIOA00HBIC
(urypsl, B TOM 4YuCJIE B MPUPOJIE,
HUCKYCCTBE, apXUTEKType; YMETh
HCIOJIb30BAaTh TEOMETPUUYECKHE
OTHOILICHUS, HaXOJUTh
T€OMETPHUYECKUE BEJTNYMHEI
(mmuHA, yromy, TWIOMAAb, OOBEM)
MPU pEIIeHUW 3a1ad W3 JIPYTux
y4eOHBIX  TPEeIMETOB H W3
peabHOM KU3HU
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OK 03. IlnanupoBath 1
[pearIn30BbIBAThH
COOCTBEHHOE
mpodeccnoHaabHOE U
ITMYHOCTHOE pa3BHUTHE,
[peIIPUHUMATENBCKYIO
NesITeIbHOCTD B
npodeccroHaIbHOM cdepe,
MCTIONIb30BaTh 3HAHUS 110
(bMHAHCOBOI IPaMOTHOCTH B
[PA3JINYHBIX ) KU3HCHHBIX
CUTYyalusx

B  o6nactu
BOCIIMTAHUSA .
--  c(hOpMHPOBAHHOCTh  HPABCTBEHHOTO
CO3HAHUSA, YTHYECKOTO MTOBEIECHNUSI,;

- CHocOOHOCTh OIICHHMBATh CHUTYAlMI0 M

JIYXOBHO-HPABCTBEHHOTO

MIPUHUMATh OCO3HaHHBIE peleHus,
OpPUEHTHPYSICh Ha MOpajbHO-
HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHME JIMYHOTO  BKJIAJa B

MIOCTPOCHUE YCTONUMBOTO OYyAyILero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
ponuTensaM U (WIn) IPYTUM YiIeHaM CEMbH,
CO3JIaHUIO CEMbHM Ha OCHOBE OCO3HAHHOTO
NPUHATUSA LEHHOCTEH CEMEWHOW JKHU3HU B
COOTBETCTBUM C TpaJULUSIMHU HapOIOB
Poccun;

OBnanenue YHUBEPCAIbHBIMU
PEryJIATUBHBIMU JEHCTBUSIMMU:

a) caMOOpTaHU3aIIs:

- CaMOCTOSITENILHO OCYIIECTBIIATh
MO3HABATEJIbHYIO JIESTEIbHOCTD, BBISABIISATH
npoOaeMbl, CTaBUTh U (OPMYIHPOBATH
COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHOM
NESATENIbHOCTU U )KU3HEHHBIX CUTYalUsIX;

- CaMOCTOATEIbHO  COCTaBIATh  IUIAH
pelieHus npo0IeMBl c y4eToM
UMEIOIUXCA ~ PeCcypcoB,  COOCTBEHHBIX
BO3MOKHOCTEHN U MPEANOYTEHUN;

- TaBaTh OLIEHKY HOBBIM CHUTYaIHsIM;
CIOCOOCTBOBATH ¢dbopMHupOBaHUIO "
MPOSIBIICHUIO  IIUPOKON  DPYyAWIIMH B
pasHBIX 00JacTAX 3HAHHWH, TOCTOSHHO
MOBBINIATH CBOW  00pa3oBaTeNbHBIA U
KYJIbTYPHBII YPOBEHB;

0) CaMOKOHTPOJIb:

- YMETh ONEPUPOBATH MOHATUAMU:
paloHaIbHBIE, UPPALMOHAJIBHBIE,
MOKa3aTebHbIEe, CTCTICHHEIE,
JorapuMUYEecKue,
TPUTOHOMETPUYECKHE ypaBHEHHS
Y HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPHPOBATH IOHATHIMU:

MHOT'OTPaHHHK, CeyeHue
MHOT'OTPaHHUKA, KyO,
napajiienenumne], npusmMa,

nupamua, Gurypa 1 NOBEpXHOCTh
BpalleHus, MWIKHIP, KOHYC, 1Iap,

cepa, CeUeHHUs burypsi
BpAILCHUS, IUIOCKOCTB,
Kacaromasicss  chepbl, IMINHIPA,

KOHYCa,
MAPaMU/IBI,
IUTUHAPA,

IUIOLIA b [TOBEPXHOCTHU
NpU3MBbI,  KOHYCa,
miomanas  cdepsl,
o0beM Ky0a, MpPsIMOYrOJbHOTO
napasuiesienunesa, HPAMUJIBL,
NPU3MBI, HWIKHIPA, KOHYCA, II1apa;
yMEeHue n300pakaTh
MHOTOTPaHHUKH W TIOBEPXHOCTH
BpAIllEHHs, UX CEYEHUs OT PYKH, C

IIOMOIIBIO YCPTCIKHBIX
HUHCTPYMCHTOB H  3JICKTPOHHBIX
CpEAacCTB, YMETH pacrio3HaBaThb
CUMMCTPHIO B MMPOCTPAaHCTBE;

YMETh PacIO3HaBaTh IIPABWIBHBIC
MHOT'OI'DAHHMKH;

- YMETb OIEPHUPOBATH IOHATHAMM:
NIPSIMOYTOJIBHAS cucreMa
KOOPAWHAT, KOOPIWHATBI TOYKH,
BEKTOpP, KOOpPAMHATBEL  BEKTOpA,
CKAJLIPHOE IPOU3BEACHME, YIOI
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WCIIONIb30BaTh MpPHEMbl pediekcun is
OLIGHKH CHUTyallud, BbIOOpa  BEpPHOIO
peLIeHus;

- YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO
MPUHUMATh PEMIEHUS [0 UX CHIKEHUIO;

MEXIy BEKTOpaMH, cymMMa
BEKTOPOB, MPOU3BEJICHHE BEKTOpa
Ha YHWCJIO; HAaXOAUTh C IMOMOUIBIO
W3yYEHHBIX (OPMYIT KOOPAMHATHI
CepeauHbl OTpe3Ka, pacCcTOSHUE
MEXY IBYMsI TOUKaMU

OK 04. Db dexTuBHO
B3aMMOJICHICTBOBATH U
[paboTaTh B KOJUIEKTUBE U
KOMaH e

TOTOBHOCTH K caMOpa3BUTHIO,
CaMOCTOATECIIbHOCTU U CaMOOIIPCACIICHUIO,

-OBJIaJICHHE HaBBIKAMH yueOHO-
HCCIIEI0BATEIIbCKOM, IIPOEKTHOU u
COLIMAILHOM e TeIIbHOCTH,

OBnanenHue YHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMU AEHCTBUAMHU:

0) coBMeCTHas JIeSITEIbHOCTD:

- MOHUMATb u HCIIOJIb30BaTh
IperMyIIecTBa KOMaH/THOM u
MHIUBUIYalIbHOH paboThI;

- IIPUHUMATh LEeH COBMECTHOM
JeSITebHOCTH, OpraHU30BbIBATH u
KOOpDAMHUPOBAaTh  JIEHCTBHA MO  ee

JIOCTIDKEHHIO: COCTABJISATH IUIAH JICHCTBUH,
pacrpeneniartb pojid C YYeTOM MHEHH
YYaCTHUKOB  OOCYXIaThb  pPE3yJIbTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATh U BBINOJIHATH paboTy B
YCIIOBHUSIX pEaJbHOIO0, BHUPTYaJIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJIEUCTBUS;

- OCYIIECTBIISATh MMO3UTHUBHOE
CTpaTernyecKoe MOBEACHUE B Pa3IUYHBIX
CUTyallMsIX, TPOSIBISITh TBOPYECTBO U
BOOOpakeHUe, OBITh HHUITMATUBHEIM.
OBnanenue YHUBEPCAIbHBIMU
PETYIATUBHBIMU ACHCTBUAMU:

- YMETh ONEpPHUPOBATH MOHITUAMU:
CIIy4allHbI OIBIT U CIIy4aiiHOE
coObITHE, BEPOSITHOCTD
CllyyailHOro  cOOBITHS;  yMETb
BBIUUCIISTD BEPOSITHOCTb c
UCIOJIb30BaHUEM rpaguyecKux
METOJIOB; MPUMEHITH (HOPMYJIBI
CIIOKEHHUS u YMHOKEHHUS
BEPOSTHOCTEH,  KOMOMHATOpHBIE
(dakThl 1 GOopMyIBI TIPU pEIICHUN
3a1a4; OICHHWBAaTh BEPOSTHOCTU
peanbHbIX COOBITHI; 3HAKOMCTBO
CO  cCIlyyalHbIMH  BEJIUYMHAMU;
YyMEHHE  TPHUBOIUTH  TPUMEPHI
NPOSIBIEHUs]  3aKOHAa  OOJIBIINX
qucen B MIPUPOTHBIX u
OOIIECTBEHHBIX SBICHUSIX;

- yMeTb CBOOOJIHO OIEPHPOBATH
MOHATUSIMH: CTENEHb C  IIEIBIM
HoKa3aTeseM, KOpEHb
HaTypaJIbHOM CTENEeHH, CTENEHb C
panMoHaIbHBIM MIOKa3aTeleM,
CTEIICHb c JIEUCTBUTEIbHBIM
(BEIIECTBEHHBIM) MoKazaTeJieM,
Jorapudm 4mcia, CUHYC, KOCHHYC
Y TAaHTE€HC TMPOU3BOJILHOTO YHCIIA;
- yMeTb CBOOOJHO OIEPUPOBATH
NOHATUAMU: Tpaduk  QyHKUUH,
oOpaTtHasg (YHKIMS, KOMIO3HUIIHS
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¢byHkMii, nuHeWHas — QyHKIUS,
KBaJpaTUyHas byHKIMS,
CTeNeHHass (YHKIHUS C LEeIbIM
roKaszaTesieM,
TpUTOHOMETpUYeckue  (yHKIHUH,
o0OpaTHBIE  TPUTOHOMETPUYECKHE
¢byHKINH, NoKa3aTelbHas |
norapudmMuyeckas GbyHKIHH;
YMETb CTPOUTH Irpaduku QyHKIHUH,
BBITOJIHATH npeoOpa3oBaHUs
rpadukoB (QyHKIHUI;

- YMETb MHCIIOJb30BaTh TIpaduKu
(GyHKLIUH U H3y4eHHsl TPOLIECCOB
U 3aBHCHMOCTEH TpU pElIeHUU
3amad M3 JPYruxX  y4eOHBIX
MPEeIMETOB M U3 pealbHOM JKU3HU;

BBIPAXKATh bopmynamun
3aBHCUMOCTH MEXKTy
BCIIMYNHaAMU,

- cBOOOTHO OIIepUPOBAThH
IIOHATHUAMU. YCTHOCTH (bYHKIII/II/I,
IIEPUOJUYHOCTD ¢byHKIMY,
OI'PaHUYEHHOCTH ¢byHKIMY,
MOHOTOHHOCTh byHKIHH,

9KCTpeMyM (pyHKIMH, HauOoIIbIIEee
Y HauMeHbllIee 3HauYeHus1 pyHKIuu
Ha IPOMEKYTKE; YMETh IPOBOJUTH
uccienoBaHue GyHKIUY;

- YMETh UCIOJIB30BaTh CBOMCTBA U
rpaduku QyHKIMHA JUIST peleHus
YpaBHEHUI, HEPABEHCTB U 3a/ay C
napamerpamu; u300pakaTh  Ha
KOOpPIWHATHOU IUIOCKOCTH
MHOYECTBA PEIICHUN YpaBHEHHH,
HEPABEHCTB U UX CUCTEM
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OK 05. OcymiecTBnsiTh
YCTHYIO U IUCbMEHHYIO
[KOMMYHHUKAlIUIO Ha
rOCYIapCTBEHHOM SI3bIKE
Poccuiickoit denepaiuu ¢
[y4eToM ocoOeHHOCTEeH
COLMAIIBHOTO U
KYJIBTYPHOI'O KOHTEKCTa

B ob6macTu acTeTHUECKOTrO BOCIIUTAHUS:

- OCTETUYECKOE OTHOIIEHHE K MHpY,
BKJIOYAsi O3CTETHKY ObITa, HAYYHOTO H
TEXHUYECKOI'0 TBOPYECTBA, CIOpTa, TpyJa
1 OOIIECTBEHHBIX OTHOILICHHIA;

- CIOCOOHOCTh BOCHPUHHMATH Pa3IHYHBIE
BHUJbI UCKYCCTBA, TPAJULUU U TBOPUYECTBO
CBOET0O M JPYrMX HapoJOB, ONIYIIATh
SMOILIMOHAIEHOE BO3JIEHCTBUE UCKYCCTBA;

-  yOeXXIEHHOCTh B 3HAYUMOCTH JUIA
JUYHOCTH U OOIIECTBAa OTEYECTBEHHOTO H

MHPOBOTO HCKYCCTBa, THUYECKUX
KyJIbTYPHBIX TpaJulMii U HAPOIHOIO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPKCHHIO B Pa3HBIX
BHAaX HMCKYCCTBa, CTPEMJICHHE MPOSBIIATH
Ka4yecTBa TBOPUYCCKOU JINYHOCTH;
Osnanenue YHHUBEPCATbHBIMH
KOMMYHHUKAaTUBHBIMHU HeﬁCTBHHMHZ

a) obmieHue:

- OCYHICCTBJIATL KOMMYHHUKAIIUHM BO BCEX
cdepax KHU3HH;

- pacro3HaBaTh HEBEpOaJIbHBIC CPEICTBA
o0IIeHus, MOHUMATh 3HAYCHHUE
COITMATTbHBIX 3HAKOB, pacro3HaBaTth
NPENOCHUIKH KOH(DIUKTHBIX CHTYallMd W
CMSIr4aTh KOH(IUKTHI;

- pa3BepHYTO W JIOTUYMHO H3JIaraTh CBOIO
TOYKY  3pPEHHS C  HCIOJb30BaHHEM
SI3BIKOBBIX CPCICTB

- YMETh OIIEPUPOBATH
TIOHSATUSIMH: cpenHee
apudmernyeckoe, MeJlhaHa,
HanOonpIIee W HAWUMEHBIIIEE
3HA4YeHUs, pa3Mmax, JUCIePCHs,
CTaHJapTHOE OTKJIOHEHHE
YHCIIOBOTO Habopa; YMCHHE
W3BJICKATb, HUHTEPIPETUPOBATH

UH(pOpPMAIUIO, MPEICTABICHHYIO B
Ta0NIHUIIAX, Ha JIuarpammax,
rpadukax, OTpaXarollyto CBOMCTBa
peaJbHbIX IPOLIECCOB M SIBJICHUM;

NPEACTaBIATh  HHPOpPMALMIO  C
MOMOILBI0 TaOJHIl M JIUarpamu;
UCCIIEIOBATh CTaTUCTUYECKHE
JaHHbIe, B TOM  4YHCIIE C
MIPUMEHEHUEM rpauuecKux

METOJIOB U JIEKTPOHHBIX CPEJICTB;
- YMETbh OIEPHUPOBATH IIOHATHAMM:

TOYKa, npsimasi, TJIOCKOCTb,
MPOCTPAHCTBO, JABYIPAHHBIA YTOII,
CKpELIMBAOIIHECS MpsiIMBbIE,
MMapaAIIIETBHOCTD u

MNEPHEHAUKYISIPHOCTh TPSAMBIX U
IUIOCKOCTEH, yroiu MEXIY
HOPSMBIMM, YrOJI MEXAY NpsIMON U
IJIOCKOCTBIO, yroi MEXTY
IUIOCKOCTSIMHM, ~ PacCTOSIHMUE  OT
TOYKU JI0 ITUIOCKOCTH, PAacCTOSTHHE
MEXIy HpsSMBIMH, PacCTOSHHE
MEX]Ty TUIOCKOCTSIMH;

- yMeTb  HCIOJIb30BaTh  IIpU
pelIeHn! 3a/1a4 U3yyeHHbIe (haKThI
U TEOPEMBI IIJIAHUMETPUH; YMEHUE
OLIEHMBATh  pa3Mepbl  0OBEKTOB
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OKpYIKaroIIero Mupa

[1K 1.1. BeimmoaHATH
NECTBUSA 110 TPOBEICHUIO
ABApUITHO-CIIacaTEIbHbBIX
paboT MpH JIOKATU3AIUU |
IIMKBUJIAIIUHY ITOCIICACTBUI
UpE3BbIYAHBIX CUTYaLINI

B yactu Tpy10BOrO BOCIIMTAHUSA:

- TOTOBHOCTb K TpYydy, OCO3HaHHE
LIEHHOCTH TPYIOJIOOMs, - HHTEpeC K
pasnuuHbIM cepaM mpodheccuoHaTBHOMI
JACATCIIbHOCTH, CBA3aHHBIM C
MaTEMaTHKON U e€ MPUIIOKECHHUSIMH,
-yMEHHE COBEpIIAaTh OCO3HAHHBIN BHIOOP
Oynyuiel mpodeccun U peanu30BbIBATH
COOCTBEHHBIE )KU3HEHHEIE IIJIaHBbI,
-TOTOBHOCTb U CHOCOOHOCTH K
MaTeMaTHYeCKOMy  OOpa3oBaHUI0 U
caM000pa30BaHUIO Ha MPOTSKEHUU BCei
JKHA3HHU,

-TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B
pEeIICHUN MPAKTUYCCKUX 3a1a4d
MaTeMaTH4eCKOM HalpaBIeHHOCTH;
OBnazieHWe YHHUBEPCAJIbHBIMH Y4€OHBIMH
II03HaBaTCJIIbHBIMHU ,I[eﬁCTBI/ISIMI/II

a) 0a3oBbIE HCCIIEIOBATEIIbCKUE
JEUCTBUA:

- HCIIOJIE30BaTh BOIIPOCHI Kak
HCCIIeIOBATENbCKHIMA WHCTPYMEHT
Mo3HaHus, (GopMyIHpPOBaTH BOIPOCHI,
bukcupymomue MIPOTHUBOpPEYHE,
mpo0JieMy, yCTaHaBIMBAaTh HCKOMOE H
JTaHHOE, ¢dbopmMupoBath TUIOTE3Y,
apryMEHTUPOBAaTh  CBOKO  ITO3HUIIHIO,
MHEHHUE;

- MIPOBOINTH CaMOCTOSITEITLHO

- CBOOOJTHO OTIEPUPOBATH
MIOHATHSIMH: panroHanbHOE
YHCIIO, OeckoHeuHas
nepuoInIecKast IpOOb,
IPOIEHTHI, HPPaIMOHAIEHOES
YHCIIO, MHOYKECTBA
paIMoOHaTBHBIX u
NEHUCTBUTENBHBIX YHUCEN, MOIYJb
JNEUCTBUTEIHLHOTO 4uCIa;

NPUMEHATH JPOOM M TIPOIEHTHI
JUISL pEIEHUs IPUKJIIAIHBIX 33/1a4
U3 Pa3JIMYHbIX OTpacCiedl 3HAHUU
U pEaNbHOM >KU3HHU; IPUMEHSITh

npuOIMKEHHBIE BBIUUCIICHUS,
MpaBHUa OKPYTJICHHS, TPUKUIKY
U OLIEHKY pe3yiabTara
BBIYHMCJICHUIL, CcBOOOJTHO
OINIEpPUPOBAThH TOHATHEM: CTETIEHb
c EJTBIM MoKa3aresieM,
UCIIOJIb30BaTh MOJIXO/IALIYIO
dbopmy 3amucu JIEWCTBUTEIIBHBIX
qucen JUIst peLeHus
MPAKTHYECKUX 3ama4 "
MIPECTABICHUS JTAHHBIX;
cBO0OOIHO OIIepupOBaThH
MOHATUEM: apupMeTHIECKH
KOpEHb HaTypaJbHON CTEICHH;
CBOOOTHO OIIEepPUPOBATH
TTOHATHEM: CTETIeHb C
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CIUTAaHUPOBAHHBIN
HCCIIEOBAHUE o
oco0eHHOCTEH

AKCIICPUMEHT,
YCTaHOBJICHUIO
MaTeMaTHYECKOI0
00BeKTa, SIBJIEHHSL, npoiiecca,
BBISIBIICHUIO ~ 3aBUCUMOCTEH  MEXIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIECCAMH,
- CaMOCTOSTENBHO  (OPMYITHPOBATH
0000IIeHNST U BBIBOJBI 1O pPE3yJIbTaTaM
MPOBEAEHHOTO HaOJIIOIeHN,
HCCJIEIOBAHUS, OLIEHUBATh
JIOCTOBEPHOCTh MOJTy4YEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHHIA;
- MPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE
mporiecca, a TaKXe BBIIBUTATh
MPEATNIONOKEHUSI O €ro pPa3BUTUH B
HOBBIX YCIIOBHSIX;
0) COBMECTHasl IeITeIIbHOCTh:

- IIOHUMATh u HCIIOJIB30BaTh
MpeuMyIlecTBa KOMaHTHOM u
MHIUBUAYAJIbHON paboThl MPH pelIeHUU
yuyeOHBIX  3a7a4, NpPUHUMATH IENb
COBMECTHOH ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHM3alli0  COBMECTHOH  paboThl,
pacnpenenarb BUJIbI pabor,

JIOTOBApUBATHCS, OOCYXKIAaTh MPOLECC U
pe3yapTaT paboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIFOJICH;

- y4acTBOBaTh B TPYIIOBBIX (opmax
paboTel (0OcyxaeHusi, oOMEH MHEHU,

«MO3rOBBIE  LITYPMBI» U HHBIE),
BBINOJIHATh CBOIO 4YacTh pabOThl U
KOOPIMHHMPOBAaTh CBOM  JIEUCTBUS C

APYIr'UMH YJICHAMH KOMAH]/bl, ONCHHUBATbH

palMoHAIFHBIM  TTOKa3aTelieM;
CBOOOTHO OIIEPUPOBATH
NOHATUSIMH: JIOTApU(PM  YHCIIa,
JeCATUYHbIE W  HaTypalbHbIC
JorapudMel; CBOOOJTHO
OTIEpPUPOBATH MOHATUSIMH: CHHYC,
KOCHHYC, TaHTEHC, KOTaHTEHC
YHCIIOBOTO apryMeHTa;
OIIEPUPOBATH TIOHSATUSIMHU:
apKCUHYC, aApKKOCHUHYC U
apKTaHTEeHC YHCIIOBOTO
apryMeHTa;

- CBOOOJTHO OIEPUPOBATH
NOHATHSMH:  HaTypallbHOE |
1eInoe YHCIIO, MHOYECTBa

HaTypaJbHBIX H TEJIBIX YHCET,
HCIOJIb30BaTh MpU3HAKU
nenumoctu 1ensix uucen, HOJJ
u HOK HaTypanbpHbBIX uncen uist
pemieHust  3ama4,  PUMEHSTH
anroput™ EBknmpa; cBoOOAHO
OTIEpUPOBATh TMOHATHEM OCTaTKa
no MOAYJIIO, 3aIUCHIBATh
HaTypaJIbHbIC qpciia B
Pa3IUYHBIX MTO3UIIUOHHBIX
CHCTeMaX CUYHCIICHHS; CBOOOIHO
ONepUpOBaThH MMOHSTUSMM:
KOMILJIEKCHOE 9UCITIO u
MHOKECTBO KOMIUICKCHBIX YHCE]I,
MIPEACTABIATh KOMILJIEKCHBIE
gucna B anreOpawueckod U
TPUTOHOMETPHUUECKOMN dopwme,
BBINIOJIHSATh apudmernyeckue
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KaueCTBO CBOETO BKJIaga B  OOIIMit
MPOAYKT o KPUTEPUSIM,
chopMyITUPOBAHHBIM Y4aCTHUKAMH
B3aUMO/ICVCTBUSL.

OBnaneHue YHUBEpCAIbHBIMU
PETYJIATUBHBIMH JICHCTBUSIMHU:

B) CaMOOpTraHU3aIINs;

- COCTaBJIATh IUIaH, AJITOPHTM PCHICHHS

3ajauu,
- BBIOMpaTh CHOCOO peIIeHHs C y4ETOM
UMEIOLINXCA PECYpCOB M COOCTBEHHBIX
BO3MO>KHOCTEH,

- apryMEHTHpPOBaTb M KOPPEKTHPOBATH
BApUAHTBl DPELICHUI C Y4Y4ETOM HOBOM
UHpOpPMaLUH.

ornepanuu ¢ HUMH U I/I306pa}KaTB
Ha KOOpI[HHaTHOﬁ IIJIOCKOCTH,

- CBOOOIHO OIIepUPOBATH
OCHOBHBIMH HOHATUSAMH
CTEPEOMETPUH TPU  PELICHUH
3a1a4 u IPOBEJICHUU
MaTEeMaTHYECKUX PaCCyKICHUII;
HIPUMECHSTh AKCHOMBI
CTEPEOMETPUU W CJIEIACTBUS H3
HHUX npu peLIeHu
reOMETPUIECKUX 3ajay;
KJIaCCU(UIIUPOBATh B3aUMHOE
pacroioxeHune IPSMBIX B
MPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, IPSMBIX u
IUIOCKOCTEHl B MPOCTPAHCTBE;
CBOOOJTHO OIEepPUPOBATH
MOHSATHSMH,  CBSI3AHHBIMH  C

yriamMu B TPOCTPAHCTBE: MEKAY
NpsMBIMA B TIPOCTPAHCTBE,
MEXIy TPSMON M TUIOCKOCTHIO;
cBO0OO/IHO OIepupOBaThH
MOHSTUSMH,  CBSI3aHHBIMH  C
MHOTOTpaHHUKAMH; cBOOOIHO
pacmo3HaBaTh OCHOBHBIC BH/IBI
MHOTOTPAaHHUKOB (mpu3ma,
MMpaMH/Ia, MPSIMOYTOJIbHBII
napajieenumen, Ky0);
KJ1acCU(UIIUPOBATH

MHOTOTPaHHUKH, BEIOMpast
OCHOBaHUS JUIsl KIacCH(UKAIUY;
cBO0O/IHO OIIepupOBaThH
MOHATHSIMHM,  CBSI3aHHBIMH ~ C
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CeueHHeM MHOT'OI'PaHHUKOB
TUIOCKOCTBIO; BBITOJIHATh
napajjienbHoe, LEHTpajlbHOE U
OPTOTOHAJILHOE IMPOEKTUPOBAHUE
(Guryp Ha IIOCKOCTb, BBIMOIHATh
M300paKeHUS ¢buryp Ha
IUIOCKOCTH; CTPOUTb  CEYEHUs
MHOTOTPAaHHUKOB  Pa3UYHBIMA
METO/1aMH, BBINOJIHATh
(BBIHOCHBIE) TUIOCKUE YEPTEXKH U3
PUCYHKOB IPOCTBIX OOBEMHBIX
¢uryp: BuUa CcBepxy, COOKYy,
CHM3Y; BBIUUCIATH  IUIOLIAAU
MIOBEPXHOCTEH MHOTOI'PaHHHUKOB

(mpu3Mma, IpamMuaa),
Te€OMETPHUECKUX Ten C
pUMEHEHHUEM bopmyu;
cBO0OO/IHO OIepupOBaThH
MOHSITUSMU: CUMMETpHS B

MPOCTPAaHCTBE, LEHTP, OCh H
IUIOCKOCTh CUMMETPHHM, LIEHTD,
OCb W TUIOCKOCTh CHMMETPUHU
¢urypsl; cB0OOOJIHO ONEPUPOBATH
MOHATUSMH, COOTBETCTBYIOIIIMH
BEKTOpaM M KOOpAMHAaTaM B

MPOCTPAHCTBE; BBITIOJIHATH
JEUCTBUSA HaJ BEKTOpaMU;
pearb 3a/1a4u Ha

JI0Ka3aTeJIbCTBO MaTEMaTHUECKUX
OTHOIIIEHUH " Haxo0XKXJICHUE
reOMETPUYECKUX BEJIMYMH,
NPUMEHSST HW3BECTHBIE METOIbI
IpU PEUICHUM MaTEMaTHUYECKUX




47

3aJ1a4 TMOBBIIICHHOTO U BBICOKOTO
YPOBHS CIIOKHOCTH; TPUMEHSTH
npocTenIme IPOrpaMMHBIC
cpeacrTsa u ANEKTPOHHO-
KOMMYHHKAIIHOHHBIE ~ CHCTEMBI
Ipu peleHun
CTEPEOMETPUICCKUX 3ajay;
U3BIIEKAaTh, MPEOOPa3OBBIBATH U
UHTEPIPETHPOBATH UHPOPMAITUIO
o MPOCTPAHCTBEHHBIX
TC€OMETPHYUCCKUX durypax,
IPEJICTABIICHHYIO HA YepTekax U
PHCYHKaXx; MPUMEHSTh
IMOJTY4YCHHBIC 3HAHUA Ha
NPaKTUKE: CpaBHUBATh u
aHATM3UPOBAThH peasbHbIC
CUTYaIluH, MPUMEHSTh
HU3YYCHHBIC TMOHATHA B HPOLECCC
MOMCKA PEIlIeHUs] MaTeMaTHYECKU
chopMyTUpPOBaHHON MPOOIIEMEI,

MOACIINPOBATH PCaJIbHBIC
CUTyalMu Ha A3BIKEC T'COMCTpPHUMH,
HCCIICO0BAaTh MMOCTPOCHHBIC

MOJEIM  C  HCIOJb30BaHUEM
FEOMETPUUYECKUX  MOHATUA U
TEOpeM,  ammapara  ajreOphl,
pemiaTh NpakTUYECKHE 3aJauu,
CBSI3AHHBIC C HaXO0XICHUEM
F€OMETPUUYECKHUX BEIMYUH; UMETh
npeAcTaBieHusT 00 OCHOBHBIX
JTanax pa3BUTUS T€OMETPUU KaK
COCTaBHON wyacTu (¢yHIaMeHTa
pa3BUTHUS TEXHOJIOTHA;
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- CcBOOOIHO OTIEPUPOBATH
MOHSTUSIMH,  CBS3aHHBIMH  C
HWIMHAPUYECKON, KOHUYECKON 1
cheprueckoll  MOBEPXHOCTSIMHU,
00BACHATH CIIOCOOBI
MIOJTYYCHUS;0TIEPUPOBATH
MOHATHAMH,  CBA3aHHBIMH  C
TEJaMH BPAIICHUS: LHJIHHIPOM,
KOHYCOM, chepoit u
[1apOM;PacIio3HaBATh Telna
BpaiieHus (UWJIMHAP, KOHYC,
chepa m map) U OOBACHATH
CII0COOBI MOJTy4eHUs Tel
BpallleHUs;KJIacCu(DUIINPOBATH
B3aMMHOE PacroioKeHue chepbl

u IIJIOCKOCTH ;BBIYUCIIATH
BCIINYHHBI 9JICMCHTOB
MHOT'OIrpaHHUKOB n TCI

BpallleHusi, 00bEMBI U TUIOIIATU
MMOBEPXHOCTEH MHOTOTPaHHUKOB

u TCII BpalicHud,
reOMCTPHUICCKUX TEI C
MMPUMCHCHUCM

($bopMysT;cBOOOIHO ONEPUPOBATH
MOHSITUSIMH,  CBSI3aHHBIMH ~ C
KOM6I/IHaHI/I$[MI/I TCJI BpalllCHUA U
MHOTOTPaHHHUKOB:

MHOTI'Or'paHHUK, BIIMCAHHEIA B
chepy ¥ OIHCAaHHBIA OKOJIO
chepwl, cdepa, BHUCAHHAS B
MHOTOTPaHHHK WIH TEJ0
BpalICcHUs, BBIYUCIIATH
COOTHOIICHUS MEXKTY
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IUIOHIAIIMU  TIOBEPXHOCTEH U
00béMaMHi  MHOHOOHBIX  TEII;
n300pakaTh U3ydaembie (GUTYPHI,
BBITIOJIHSTH (BBIHOCHBIE) TUIOCKUE
YEepTEe)KU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (DUTYpP: BHI CBEpXY,
cOOKY, CHHU3Y, CTPOUTH CEUCHHS

TEJI  BpAlleHHWsS;  W3BIEKATh,
HUHTEPIIPETHPOBATH u
peoOpa3oBbIBaTh MH(POPMALIUIO
0 POCTPAaHCTBEHHBIX
reOMETPUUYECKUX ¢burypax,
NPE/ICTaBICHHYIO Ha YepTEeXax M
PHUCYHKaX; CBOOOTHO
OIIEpUpPOBATh MOHATHEM BEKTOP B
MIPOCTPAHCTBE; BBITIOJTHSTh

oneparuu HaJ BEKTOpaMUu;
3a71aBaTh MJIOCKOCTh YPAaBHEHUEM
B JIEKapTOBOM CHCTEME
KOOPJWHAT; pemarb
reOMETpUYECKHE  3a/Jaud  Ha
BBIYHCIIEHHE YIJ10B MEXIY
MPSAMBIMU H IUIOCKOCTSIMH,
BBIYHCIICHUC paCCTOﬂHI/II\/II oT
TOYKHA JIO IIJIOCKOCTH, B IIEJIOM,
Ha HpI/IMeHeHI/Ie BeKTOpHO'
KOOPJMHATHOIO  METo/Aa  MpH
perieHuu; CBOOOIHO
OIIEpUPOBATH MMOHATUSIMH,
CBSI3AaHHBIMHU C JIBHWXXCHHCM B
MPOCTPAHCTBE, 3HATh CBOMCTBA
}IBI/I)KGHI/II\/II; BBIITIOJIHATH
M300paXeHNs MHOTOTPAaHHUKOM
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u TeN BpallleHus npu
[apajuIeIbHOM IepeHoce,
LEHTPAJIBHOM CUMMETpHH,

36pKJIBHOW  CUMMETPHUH, IIpU
IIOBOPOTE€  BOKPYr  MpPsIMOM,
npeoOpazoBaHus no1oous;
CTPOUTH CEUYEeHUS
MHOTOIPAaHHUKOB u TeN
BpallCHUs: CEUYEHHUs LWIMHJpa
(mapasmienbHo u
MEPIEeHIUKYISIPHO OCH), CEUCHHUS
KOHyca (mapanienbHoOe
OCHOBAHUIO U MPOXOJALIEE Yepe3
BEpILMHY),  CEYEHus  Iapa;
HCII0JIb30BaTh METO/1bl
IIOCTPOEHUsI  CEYEHMM: METOx
CIIEI0OB, METOJ, BHYTPEHHETO
MPOEKTUPOBAHMS, METO]{
IIEpeHoCca CEKYIIEW II0CKOCTH;
JTIOKa3bIBaTh reoMeTpUUYECKHe
YTBEPKICHHUS; NPUMEHSTH
reoMeTpuyeckue  (paxkTel A
pElIEHNsT  CTEPEOMETPUYECKUX
3ajad, IpeIoJIararoInx
HECKOJIBKO ~ I1aroB  pEIIeHus,
€ClId  YCJIOBHUSl  NPUMEHEHUS
3a7aHbl B SIBHOW M HESBHOU
dbopme; pemaTh 3amadd  Ha
JI0Ka3aTeNNbCTBO

MaTeMaTUYeCKUX OTHOIICHUH |
HaXO0XJEHUE  TIEOMETPHUYECKUX
BEITNYWH; MIPUMEHSATH
MporpaMMHBIE  CpeACTBa |
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AIIEKTPOHHO-
KOMMYHHUKAITUOHHBIE  CHCTEMBI
npu peleHUA
CTEPEOMETPUIECKHUX 3aj1a4;
NPUMEHSTH TOJy4YCHHbBIC 3HAHUS
HA  TIPaKTHKE:  CpPaBHUBATH,

aHAJIM3UPOBaTh U  OLCHUBAThH
peabHBIE CUTYalluH, TPUMEHSTh
W3YYCHHBIC MOHITHS, TEOPEMBI,
CBOIWCTBA B MPOILECCE TMOUCKA
peleHus MaTeMaTHYeCKU
chopMyIUpPOBAaHHON MPOOIIEMBI,
MOJIETTUPOBATh peasibHbIe
CUTYyallMd Ha SI3bIKE T€OMETPHH,
UCCIIEIOBATh MIOCTPOCHHBIE
MOJIEIM €  HUCHOJb30BAaHUEM
F€OMETPUYECKUX  MOHATUH U
TeOpeM, ammapara  aireopsl,
pemarb NpPaKTUYECKUE 3a/]auu,
CBSI3aHHBIE C  HAXOXKJICHUEM
r€OMETPUUYECKUX BEJINYMH;
UMETh MIpeICTaBICHUS 00
OCHOBHBIX  JTamax  pa3BUTHS
reOMeTpUU KaK COCTaBHOW 4acTH
dbyHIaMeHTa pa3BUTHUs
TEXHOJIOTHIA.
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4.3. OueHoYyHbIE U METOAMYECKHE MATEPHAJIBI

[IpomexxyTouHOM aTTecTtanyel no ydeOHOMy mnpenMery «MaremaTtukay
ABIeTCs dKk3aMeH. [l mpoBeneHus SK3aMeHa pa3padaThiBalOTCS KOHTPOJIBHO-
OLICHOYHBIE CPECTBA.

DK3aME€H OpPUEHTHUPOBAH HA MHUCbMEHHYIO (GOpMY MPOBEIACHUS, KOTOpas
BKJIFOYAET MMCbMEHHOE PELICHUE 3aauH.

Ha BrImonmHEeHWE MUCHhMEHHOW HSK3aMEHAITMOHHOW PabOThI MO MaTEMaTHKE
naercs 4 actpoHoMudeckux yaca (240 MUHYT).

DKk3aMeHanroHHas padota coctout u3 10 3amanuii.

[Ipu BEITIOJTHEHNUHN 3aaHUN TPEOYETCS IPEACTABUTE X0 PEIICHUS U yKa3aTh
MOJTyYEHHBINA OTBET.

[IpumepHbIii IepedeHb BOMPOCOB (TEM) JJIsl MOJTOTOBKH K DK3aMEHY:

| cemecTp

1. OrnpeneneHue UenbIX U palluOHAIIbHBIX, I€UCTBUTEIBHBIX YHCEI

2. Omnpenenenue npouenta. HaxoxaeHrne npoieHTa oT yucia, 4nucia mo
MPOLIEHTY

3. Onpenenenre MOayIs YKUCIIa

4, OmnpeneneHue KoOMIIEKCHOTO yucia. ClokeHne KOMIUJIEKCHBIX YUCelT.
YMHOKEHHE U JIeJICHUE KOMITJIEKCHBIX YUCET

S. ['eomeTpuueckoe mpeACTaBICHUE KOMITJIEKCHBIX YUCET

6. OnpeneneHue paaraHHON MEpPHI yIiia, CHHYCa, KOCUHYCa, TAHT€HCa U
KOTaHreHca unciia. BpamarenbHoe qBrmkeHue. YuciioBasi OKpyKHOCTb

7. 3HadeHusi TpuroHoMmerpuueckux (pyukruit mist yriaos 30°, 45°) 60°,
90°

8. Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIAECCTB,

(dbopMy npuUBeICHHUS.

Q. 3anuch QopMya CHHyca W KOCHMHYcCa JBOMHOTO yria; Qopmys
MOJIOBUHHOT'O yTja

10. 3amuce ¢opmyn cuHyca, KOCHHyCa W TAHI'€HCAa CYMMBbl U Pa3HOCTH
JBYX YTJIOB

11. TIIpeoOpa3zoBanusi CyMMBI TPUTOHOMETPUYECKUX  (YHKIMA B
MPOU3BEJCHUE U TIPOU3BEACHUS B CyMMYy. BbIpakeHHE TpPUTOHOMETPUUYECKUX
(GbyHKUMNA Yyepe3 TaHTeHC MOJIOBUHHOIO apryMeHTa

12. ®yHkuus y = SiN X Uy = c0S X, ©IX OCHOBHBIC CBOWCTBA U TPaUKH.
Oyukiuu y = tg X, y = ctg X, ux cBoiicTBa u rpaduKu

13. Ompenenenue apkcuHyca, apKKOCHMHYCa, apKTaHI'€HCAa YHcia.
Pemenne npocTenmmx TPUroHOMETPUIECKUX YPABHEHHUM
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14. PemeHue mpocTEeUIINX TPUTOHOMETPUUECKUX HEPABEHCTB

15. Onmnpenenenue ¢GyHKIUU, €€ OOJACTH OIpEACNIeHUs M MHOXKECTBA
3HaueHui; rpaduxa ¢ynkuuu. [locTpoenune rpadukoB GYHKIUH, 3aJaHHBIX
pa3IMYHBIMU CTIOCOOaMU

16. 3amuce CBOWCTB (PYHKUMH: MOHOTOHHOCTH, YETHOCTh, HEUYETHOCTD,
OTPaHUYEHHOCTh, MEPUOJUYHOCTh. HaxoxaeHne mpoMeXyTKOB BO3PACTaHUS H
yObIBaHMSI, HAMOOJBIIIETO U HAMMEHBIIIETO 3HAYEHUS, TOUEK SIKCTpEMyMa

17. Omnpenenenue  obpatHbix  Gynkuuil.  Haxoxnenue — obmactu
onpejeneHuss U obnactu 3HadeHWil oOpartHou (yHkimu. Iloctpoenue rpacduka
oOpatHOM (QyHKITUN

18. IlpeoOpazoBanme rpadukoB. Pemienue ypaBHeHHUH TrpaduuecKuM
criocoboM. PenieHue HepaBeHCTB rpaduyecKUM CIIOCOOOM.

19. Ompegnenenue KOpHS N-0O¥ CTETIEHU U €TO CBOWCTB.

20. [IpeobOpa3zoBanHue HppalMOHAIBHBIX BhIpaKeHUH. Brruncnenne KopHs
U3 KOMIUIEKCHOTO YHciia

21. Omnpenenenune jorapudma, JECATUUHOTO U HaTypaJbHOTO
jgorapudma. 3amuch OCHOBHOTO Jorapudmuueckoro Toxnaectsa. CBoiicTBa
norapudmos. [lepexon kK HOBOMY OCHOBaHHUIO

22. Omnpeneneane  ¢GyHKknua. HaxoxnaeHwe  3HAUYCHWA  QYHKIWW.
[TocTpoenue rpapukoB TMHEUHON, KBAAPATUUHON QPYHKIUI

23. IlokazarenpHast (Qynkmus, ee cBocTtBa Iloctpoenue rpaduka
MOKa3aTeIbHON (DYHKIIHH

24. Jlorapubmuueckas ¢yHkums, ee coictBa. [loctpoenue rpadukon
jorapupMuuecKkux QyHKIIHMA

25. Tloka3aTenbHble YypaBHEHHs, HEPaBEHCTBA. PeleHne pa3TuYHbBIX
BUJIOB MTOKA3aTEeIbHBIX YPaBHEHU, HEPABEHCTB, CUCTEM

26.  Jlorapupmuueckue ypaBHEHUS, HEPaBEHCTRBA. CucremMbl
jgorapu(pMHUUECKUX  ypaBHEHUH. AJropUTM  pemieHust JIOTapupMUUYECKUX
HEPABEHCTB

Il cemecTp

1. PacrniosioxkeHnre npsMbIX U TNIOCKOCTEN B TPOCTPAHCTBE

2. [TapajutesIbHOCTH NPSIMBIX B NMPOCTpaHCTBE. IlapaiuienbHOCTh NPAMON
Y IIJIOCKOCTHU

3. [TapannenbHOCTh MIIOCKOCTEN

4, Ky06 u ero ceuenuss. Yroa Mexay ABYMs MPSMBIMUA. YTOJ MEXIY

MPSAMOM U TIIIOCKOCTBIO
S. [leprieHIUKYISIPHOCTD PSMBIX B MIPOCTPAHCTBE.
[leprieHIUKYISIPHOCTD NPSIMOM U TIIIOCKOCTH
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6. Teopema 0 Tpex  mneprneHaukyispax. JIByrpaHHeld  yroi.
[leprieHIUKYISIPHOCTD TIIOCKOCTEN

7. OnpeneneHne OCHOBHBIX NOHATHII KOMOMHATOPUKH: MEPECTaHOBKH,
COUYETaHUs, pa3MELECHUS

8. 3ajaun Ha MOJICYET YKCIIa pa3MELIEHUH, IEPECTAHOBOK, COUETAHHIA

Q. 3anmuce  ¢Gopmynsl  OmHOMa  HpeloTOHa.  AHanm3  CBOWCTB

OMHOMUHAJILHBIX KO3 PUIIUESHTOB

10. CgoiicTBa OuHOMUHANBHBIX KO PuimentoB. Tpeyronpauk [lackans

11. JexapToBa cucTteMa KOOpJIMHAT Ha IUIOCKOCTH. OmnpeneneHue
BEKTOpa, MOJIYJIsI BEKTOpa

12. PaBencTtBo BekTOpoB. CIIO)KEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
YHCIIO

13. Pa3znoxenue BekTopa Mo HampabiieHUsM. OmnpeneneHue yria MexIy
JIByMSI BEKTOpaMu

14. BebluucieHwe KOOPAMHAT BEKTOPa, CKAJSIPHOTO TPOU3BEACHUS
BEKTOPOB

15. PaznoxeHue BekTOpa IO KOOPJIWHATHBIM BeKTOpaM. BBsenenue
(GOpMYIIBI PACCTOSIHUS MEXIY ABYMS TOUKAMH

16. BwiBog ypaBHEHHII c(hephl, IIIOCKOCTH U MPSIMOU

17. Ompegenenne MHOTOTpAaHHHUKa ¥ €r0 OCHOBHBIX  DJIEMEHTOB.
OmnpeneneHre UM TOCTPOECHUE NPSIMOM M HAKIOHHOW mnpu3Mbl.  OrmnpeneneHue
ITPaBUJILHOU IPU3MBbI

18. Ompexenenue U MOCTpOEHUE apaylieenumneaa, Kyoa

19. Cummerpun B KyOe, B Mapajuiejenuiesne, B MPU3ME U MHUPaAMU/IE.
[TocTpoenue ceuenus Kyoa, MpU3Mbl U TUPAMHUIBI

20. Ompenenenre W TOCTPOCHWE MHUPAMUABI, MPABWIBHON MHUPaMHIIBI
YCEUEHHOW MUPaMHIbI, TETpadIpa

21. IlpaBunbHble MHOTOTpaHHUKH. [IpeacTaBieHMe O TPaBUIBHBIX
MHOTOTpaHHHUKaX (TeTpa’ap, KyO, OKTa3ap, AOJAEKadp U UKOCAIP)

22. Ompenenenne u rpadudeckoe n3obpaxeHue: chepsl, eHTpa cHepsl,
paamnyca chepsl, Tuamerpa chepbl

23. Omnpenenenue u rpaduyeckoe M300pakeHUE: IMapa, IEHTpa IIapa,
paanyca mapa, Juamerpa mapa

24. VYpaBHeHue cdepbl, BbIBOJA YypaBHEHHs cdepbl B HPSIMOYTOJIbHON
CHCTEME KOOpIHAT

25. Bsaummuoe pacmnonoxkeHue cepbl M MIOCKOCTH: HE MUMEIOT OOIINX
TOYEK, MMEIOT MHOXECTBO OONIMX TO4YeK, ojHa oOmias Touka. I'paduyeckoe
n300paxkeHne
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26. KacarenbHas 1mIOCKOCTh K cdepe: Teopema, J10Ka3aTellbCTBO,
oOpaTHasi TeopeMa

27. Ilnmomank chepsr

28. OmpeneneHue KacaTelnbHOH K cdepe, TOUKU KacaHus

29. BszanMHOe pacroyiokeHue IpsiMor U cepsl

30. IllapoBoii cermeHT

31. IIapoBoii cexTop

32. IllapoBoii cioit

33.  Omnpenenenue u rpadpuyeckoe N300pakeHUe: UIMHIPA, 00pa3yIOIINX
UWIMHAPA, OCU UWJIMHApPA, OCHOBAaHUN UMIWHAPA, BBICOTHI LWIMHApA, pajuyca,
IuaMeTpa IIINHIPA.

34. Omnpeneneane u rpaduyeckoe H300paKCHUE: OCEBOTO CEUCHUS,
CEUCHUS IIWINHPA MEPICHANKYISIPHON K OCH TIIOCKOCTHIO.

35. Ilpsamoii KpyroBo# IMIHHJIP.

36. PaszBeprTka O0OKOBOM MOBEPXHOCTH IMJIMH]IPA.

37.  ®opmyna iom@aarn 00KOBON MOBEPXHOCTH MJIMH]IPA.

38. ®opmyna mion@aan MoJIHOM MOBEPXHOCTH IIUIMHIPA

39. Omnpeneneane u rpadudeckoe M300paKeHHE: KOHYCa, 0Opa3yOIINX
KOHYCa, OCH KOHYCa, OCHOBaHHUs KOHYCa, BEPIINHBI KOHYCa, OOKOBOM TTOBEPXHOCTH
KOHYCa, BRICOTHI KOHYCa, CEUCHHUs KOHYCA.

40. OmnpeneneHue OOKOBOM, IOJHOM TOBEPXHOCTH KOHYyca, (opmMmyria
HaXO0>JICHUS TUIOMIan OOKOBOM, ITOJTHOM MOBEPXHOCTH KOHYCA.

41. Omnpenenenue u rpaduyueckoe H300paKEHUE: YCEYEHHOTO KOHYCa,
OCHOBAaHUIl yCEUEHHOTO KOHYyCa, BBICOTHl YCEUEHHOTO0 KOHyca, OOKOBOM
MOBEPXHOCTH YCEUCHHOTO KOHYCa, 00pa3yoIuX YCEYCHHOTO KOHYCa.

42. OmnpeneneHue OOKOBOM, MOJHOW IMOBEPXHOCTH YCEUEHHOTO KOHYCA,
dbopMyna HaxOoXKIEHHUs TUIOMIAAM OOKOBOH, MOJHON MOBEPXHOCTH YCEUEHHOTO
KOHycCa

43. OmnpeneneHue MNPOU3BOIHON (YHKIMH, €€ TEOMETPUYECKOTO |
¢busnueckoro cmeicna. M3ydenwe mpaBun u  Gopmyn auddepeHIupoBaHUSI
OCHOBHBIX JIEMEHTAPHBIX (HYHKITHIA

44. OmnpeneneHue BTOPOM MNPOU3BOJHON, €€ T€OMETPUYECKOTO U
¢buznyeckoro cMmeiciaa. BelunciieHre TPOU3BOJHONM  OOpaTHOM W CIIOXKHOM
byHKIIUN

45. BeBoa ypaBHeHusi KacarenbHOH. [IpuMeHeHHe NpPOU3BOAHOU K
ucciaenoBaHui0 QYHKIUNA U TIOCTPOSHUIO TpaduKoB

46. OmpeneneHue nMepBooOpPa3HON, HEONPEIACIEHHOTO U OMPEIEICHHOTO
UHTETpana
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47. llpumeHeHHe ONpeneseHHOTO MHTErpaya JJis HAXOXKIEHUs IUIONaau
KpUBOJIMHEHOM Tpanernuu. @opmyna Herorona—IJleitbHuIa

48. T'eOMETpUYECKHI CMBICI OMPENEIICHHOr0 WHTErpayia. BrraucieHne
IUIOIIAJIEN KPUBOJIMHENHBIX TPAIICLUI

49. Bepruucinenne o0beMa KyOa, MPSMOYTOJIBHOTO Tapayuieenuie/a,
MPU3MBI, IWJIMH]IPA

50. Beluucnenue oObeMa MUpaMUJIbI, KOHYyCa, IMapa

51. BpluucneHue MIONIAAM MOBEPXHOCTU MUIMHAPA, KOHYCa, cepbl

52. OmnpeneneHue coOObITUSL, BEPOSATHOCTH CcoObITHS. CloXKeHUE U
YMHOXEHUE BepoATHOCTEN. VctibiTanus bepHym

53. JluckperHas cimydyaiiHas BeITWYHHA. 3aKOH PACHpPEEICHUs CIIydaiiHOM
BEJINYUHBI

54. IlpeobOpa3oBaHue YypaBHEHUN U HEPABEHCTB B PABHOCUJIbHBIE JaHHBIM.
Pemenue panyoHanbHbIX, HPPAMOHATIBHBIX, TTOKA3aTEIbHBIX, JOTapuhMUUYECKUX,
TPUTOHOMETPUUECKUX YPABHEHUI U YPABHEHUH C ITapaMeTpaMHu

Kpurepnu oieHK# BbINOJHEHHUS PA00ThHI

Ouenka KonnuecTBo 3a/1aHni, BEIITOJTHEHHBIX IPAaBUJIBHO,

HCO6XOI[I/IMOG AJI TIOJTYYCHU A OLICHKU

@2» 4 1 MeHee

(Hey10BJIETBOPHUTEIHHO)

«3» 56
(Y1OBJIETBOPUTEIBHO)
«» (xoporo) 7.8

«5» (OTIUYHO) 9-10
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