[Tpunoxenune 7
k OIIOII o nmpodeccuun
43.01.09. IloBap, koHIUTED

MunucTepcTBO 00pa30BaHUs M MOJIOICKHOM MONMTHKN CBEPJIOBCKON 001aCTH
['ocynapcTBeHHOE aBTOHOMHOE PO(EeCCHOHATBHOE 00pa30BaATEIIFHOE YUPEKACHHE
CeepanoBckoit ob6mactu «CyX0I0KCKH MHOTOITPO(MMIBHBIA TEXHUKYM»

PABOYAS ITPOTPAMMA
y4eOHOro nmpeamera

00/1.01.07 MaTemaTnka

Cyxoit Jlor
2024



Pabouast nporpamma yuye0HOro npeamera paspadboraHa Ha OCHOBe TPpeOOBaHUIl

®denepanbHOTO rocyJ1apCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa CpeaHEero
npodeccuoHabHOro oopazoanus 1o npodeccun 43.01.09. ITosap, koraUTEP.

— @enepa’dbHOrO TOCYAAPCTBEHHOTO 00pa30BAaTENBbHOTO CTaHAApTa CpPeaHero oO0IIero
o0Opa3zoBaHUs;

— ®denepanbHON 00pa30BATEIILHON MPOTPAMMBI CPETHETO OOIIETO 00pa30BaHUs U C YIETOM,

— Paboueii nporpammel Bociuranus 1o npodeccun 43.01.09. Iosap, konautep;

— Pexomenpmanmii mo peanu3anmyu cpeaHero oOmero oOpa3oBaHUS B THpeAelax OCBOCHUS
00pa30BaTeNBHON MPOTPaMMEBI CPETHETO MPOPECCHOHATHLHOTO 00pa30BaHUS;

— IlpumepHoii paboueli porpaMMbl 001Ie00pa30BaTEIBLHOrO IpeaMera «MaTeMaTHKay JUis
npoheCCHOHATIBHBIX 00Pa30BaTEIbHBIX OPTraHU3AIHA.

Pazpaborunk: Tpyxuna K.C., npenogmaBarens ['AIIOY CO  «Cyxonoxckuit
MHOTOTPODUIBHBIA TEXHUKYM.
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IMosicuuTeILHAS 3aIIMCKA

Pabouas mporpamma yudebGHOro mnpeamera «MareMaTuka» SBISETCS YacTblO OCHOBHOM
npodeccuoHaibHON 00pa3zoBatenbHoU nporpammbl — 43.01.09. IToBap, konauTEp.

YuebHast rucruminHa «MaTeMaTHKa» BXOJUT B 00s3aTEIbHYIO YacTh 001e00pa30BaTeIbHOTO
LMKJIa ¥ U3y4YaeTcsl Ha yriayOlIEHHOM ypOBHE.

[IporpaMMa 1o MaTeMaTHKE HAa YpPOBHE CpEeAHEro oOmero ooOpa3oBaHus pa3paboTaHa Ha
ocioBe DPI'OC COO ¢ yuéToM COBPEMEHHBIX MHPOBBIX TPEOOBaHMM, NPEABIABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, U TPATUIHMA POCCUUCKOTO oOpa3oBaHus. Peanusamnus mporpaMMel
[0 MaTeMaTHKe 00ecleyuBaeT OBJa/IeHHE KIIOUEBHIMU KOMIIETEHIUSMHU, COCTABJISIOIIMMU OCHOBY
IUISL CAMOPa3BUTHS M HENPEPBHIBHOTO 00pa30BaHMUs, LEIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOTO U
M03HABATEIBHOTO Pa3BUTHS JIMYHOCTU oOyuaromuxcs. B nmporpamme 1o mMareMaTtuke y4TE€HbI UJIEU U
noyioxkeHuss KoHIlenuu pa3BuUTHST MaTeMaTHueckoro obpasomanusi B Poccuiickoit ®enepannu. B
COOTBETCTBMM C Ha3BaHUEM KOHLEIMIUH, MaTeMaThuyeckoe oOpa3oBaHUE [OJKHO, B YaCTHOCTH,
MIPEOCTABIIATh KaXJ0My OO0y4arouieMycss BO3MOXKHOCTb JOCTM)KEHHS YPOBHS MaTeMaTUYECKUX
3HAHUN, HEOOXOJUMOTO JUIsl JalbHEHIeH YCIelHo! XU3HU B o0miecTBe. FiIMeHHO Ha pelieHue 3Toi
3aJjauu HalelieHa porpaMMa 1o MaTeMaTuke 0a30Boro ypoBHs. B smoxy mudpoBoii Tpanchopmanmm
BcexX cep YeIoBEeYECKOM IeATEeTbHOCTH HEBO3MOXKHO CTaTh 0OPAa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM
0e3 06a30BOI1 MaTeMaTHYECKOW MOATOTOBKU. YK€ B IIIKOJIE MAaTEMATHUKA CITY)KUT OIMOPHBIM IPEIMETOM
JUIS W3YYCHHs] CMEXHBIX AWCLUMIUIMH, a B KH3HU IIOCTE IIKOJBl pPeajJbHOW HEe0OXOIUMOCTHIO
CTaHOBHTCS HEMPEPHIBHOE 00pa3oBaHME, YTO TPeOyeT MOIHOICHHOW 0a30BOi 00me00pazoBaTeIbHON
MOATOTOBKH, B TOM YHCIIE U MAaTEMAaTUYECKON. DTO 00YCIIOBICHO T€M, UYTO B HAILIM JHU PACTET YHUCIIO
CIIEMANBHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTUKA: W B cdepe
SKOHOMHKH, U B OM3HECE, U B TEXHOJOTMUECKUX O0JIACTAX, U Jake B TyMaHUTapHbIX cepax. Takum
o0pa3oMm, Kpyr OOYyYaromuxcs, sl KOTOPBIX MaTeMaTHKa CTAHOBHUTCS 3HAYMMBIM IPEAMETOM,
CYILIECTBEHHO PACUIUPSETCA.

OOyyenne MaTemMaTHke JA€T BO3MOXKHOCTh pa3BUBaThb y OOy4YaloOIIUXCS TOYHYIO,
paloHaIbHyl0 U HWH(OPMATUBHYIO pedb, YMEHHE OTOHMpaTh Haubosiee MOAXOJAIINE SI3BIKOBBIC,
CUMBOJIMYECKUE, TpapuyecKue CpeiAcTBa JJId BBIPAKEHUS CYXKIEHUH U  HaJISIHOTO MX
npencraBieHus. HeoOXOAMMBIM KOMIIOHEHTOM OOIIel KyIbTyphl B COBPEMEHHOM TOJKOBAaHUU
ABIIETCS 00lIee 3HAKOMCTBO C METOJaMHU MO3HAHUS JeHCTBUTENBbHOCTH, IPECTABIECHUE O MIPEIMETE U
METOJIe MAaTEMAaTHKH, €ro OTIMYHUS OT METOJO0B €CTECTBEHHBIX M TyMaHHUTapHBIX HayK, 00
0COOEHHOCTSIX TPUMEHEHHS MaTeMaTHKH JUIsl PEIIeHWS HAyYHBIX W TPUKIATHBIX 3a1ad. Takum
o0pa3oMm, MaTeMaTHiyeckoe oOpa3oBaHHME BHOCUT CBOH BKiaj B (hopMUpOBaHHE OOIIEH KyIbTYphI
yenoBeka. M3yueHne MaTeMaTUKu CIIOCOOCTBYET 3CTETUUYECKOMY BOCIMTAHUIO YEJIOBEKA, TOHUMAHMIO
KpacoThbl ¥ WU3AIIECTBA MAaTeMaTUYECKUX PACCYKICHHUM, BOCHPHATHIO TE€OMETPUYECKUX (opM,
YCBOEHHUIO UJIEU CUMMETPUHU.

[TpuoputerHbiMu  1ienssMu  o0ydeHus wmarematuke B CIIO sBustorcs: QopmupoBaHue
[EHTPATLHBIX MaTEeMAaTUYECKUX TMOHATUH (YHCIIO0, BEIWYMHA, TeOMETpUYecKas (Gurypa, nepeMeHHas,
BEPOSITHOCTH, (DYHKIIMA), 00ECIIEUNBAIOIINX NTPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHYECKOTO
oOpa3zoBaHHsl OOYYAIOIIMXCS; TOJBEICHUE OOYJarOUMXCsl Ha JOCTYITHOM [IJIi HUX YPOBHE K
OCO3HAHUIO B3aUMOCBSI3M MAaTEMATHKU U OKPYKAIOIIEro MHpa, MOHUMAaHHE MATeMaTUKH KaK 4acTd
oOmiel KyJnbTypbl 4EIOBEUECTBA; pA3BUTHE MHTEUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEN
oOyJaronuxcsi, MIO3HaBaTeIbHONW aKTUBHOCTH, UCCIIEI0BATENbCKUX YMEHUH, KPUTUYHOCTH MBIIIIJICHHS,
MHTEpeca K HU3Y4YCHHMIO MaTeMaTHKu; (QopMmupoBaHHEe (DYHKIMOHAIBHOM  MaTeMaTH4ecKOil
TPaMOTHOCTH: YMEHHUS PACcO3HABaTh MATEMAaTUYECKUE aCTIEKThl B PEAIbHBIX JKU3HEHHBIX CUTYallUsAX U
NpU W3YyYeHWH JAPYTHX YYeOHBIX IPEIMETOB, IMPOSBICHHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
dbopMynupoBaTh WX Ha S3bIKE MATEeMATHKH W CO3JaBaTh MaTeMAaTUYECKHE MOJETH, MPUMEHSTH
OCBOCHHBI ~MaTeMaTHUYECKWI ammapaT Ui pelIeHUs MPaKTHKO-OPHEHTHUPOBAHHBIX — 3aj1ad,
WHTEPIPETHPOBATh U OLIGHWBATh TOJIYYCHHBIE pe3ynbTarTbl. OCHOBHBIMU IJIMHUSMHU COJIEpPKAHUS
marematuku B CIIO sBmstores: «Yucnma W BeIYHCHECHHS», «Anredpa» («Anredpamveckue
BEIpOXKEHUS», «YpaBHEHUS W HEPaBEHCTBa»), «Hauama maTemMaTmueckoro aHamuza», «leomeTrpus»



(«I'eomerpuyeckrie QGuUrypsl W UX CBOMcTBa», «VI3MepeHHE TIE€OMETPUYECKHX BEIMYHHY),
«BepoaTHOCTh U cTaTUCTHKAY. J[aHHBIEC JIMHUM Pa3BUBAOTCS MAapaJUIEIbHO, KaXK/1asi B COOTBETCTBUU C
COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBHCHUMO OJHA OT JpPYroi, a B TECHOM KOHTaKTe U
B3aumo/eiictBu. Kpome 3Toro, ux o0beInHsAET JJOrHuecKas COCTABIIAIONIAs, TPAAULIUMOHHO TPUCYIIAs
MaTeMaTHUKe M MPOHU3BIBAIOLIAs BCE MAaTEMaTHUYECKUE KypChl U  COJEP)KATENIbHBIE JIMHUU.
ChopmymupoBannoe B PI'OC COO tpebGoBaHue «BlIaJeHUE METOJIAMU JOKA3aTEIbCTB, aIrOPUTMAMHU
pemieHust 3a1a4, yMeHue (HOpMyIUpOBaTh ONPEHCICHHS, AKCHOMBI M TEOPEMBbl, NMPUMEHATH HX,
MIPOBOANTH JIOKA3aTEeNbHBIE PACCYXKICHHUS B XOJ€ PELICHUS 3aJau» OTHOCHUTCA KO BCEM Y4eOHBIM
Kypcam, a (GopMUpOBaHHE JIOTHYECKUX YMEHUI pacrpeenseTcs o BCeM TrojiaM 0oO0ydeHUsl Ha YpOBHE
cpennero obmero oopazoBanus. B coorBerctBun ¢ ®I'OC COO Maremarnka sIBISETCS 00s3aTeIbHON
IUCUUIUIMHONW Ha JTaHHOM YpoBHE oOpa3oBanus. IIporpamMmoil mo mMaremMaTtuke mpeaycMaTphUBaeTCs
u3ydyeHue ydyeOHoro npeamera «MaremMaTHKa» B paMKax TpEX y4eOHBIX KypcoB: «Aurebpa M Hayana
MaTeMaTHYecKoro asainuza», «l'eomerpus», «BepostHocTh M cratuctuka». dopmupoBaHue
JIOTUYECKUX YMEHHI OCYILECTBISETCS Ha MPOTSHKEHHM BCeX JIeT OOydeHHs Ha YpOBHE CpEIHEro
obmiero o0pa3oBaHUs, a DJIEMEHTHI JIOTUKWA BKIIIOYAIOTCS B COJCpPKAHWE BCEX HA3BAaHHBIX BHIIIE
y4eOHBIX KypPCOB.

B paboueii nporpamme mnpejcTaBieHO NMPO(ecCHOHAIBLHO-OPHEHTHPOBAHHOE COJlep:KaHHue
y4eOHOro MpeaMeTa, IMpeAnoyaraloiee CUTyaTUBHOE HCIOJNb30BaHHE Y4YeOHOTO MaTepuana cC
npo(hEeCCHOHATFHBIM COJIEPKAaHUEM TPAKTHYECKOTO XapakTepa, CHOcOOCTBYIoIee (OPMHPOBAHUIO
yCTONYMBOW MOTHBALlMK M IIEHHOCTHOTO OTHOIICHMs K MoiyyaeMoi mpodeccuu, mpodeccunoHanbHO
3HAYUMBIX Ka4e€CTB JIMYHOCTH, OOIUX U PO(PecCHOHATBHBIX KOMIIETEHIIUH.



O0bem yueOHOT0 mpeamera

O06BemM yuebHOro peaMera

Bcero AKaACMHUYCCKHUX 4YaCOB

OO6mmas Tpya0€MKOCTh yU4eOHOTO TIpeIMeTa 232
B TOM YHCIIE
Bo B3auMoeiicTBUU ¢ mipenoiaBaTesieM 232
B TOM YHCIIE
JICKITUH, YPOKH 136
NPAaKTUYECKUE 3aHATHS 90
CamocTosrenbHas pabota o0yyaroumxcs 0
[TpomexyTouHas aTTecTanus (IK3aMeH) 6




Conep:xanue yueOHOT0 npeamera

OcHoBHbIMU JUHUSAMH conaepxaHusi marematuku CIIO sBusitotcs: «Uucna U BBIUMCICHUSY,
«Anredpa»  («AnreOpanueckue  BbIpaKEHUS», «YpaBHEHHMS M HepaBeHCTBay), «Hauana
MaTeMaTHYeCKOro anaiamusay, «I'eomerpus» («I'eomerpuueckue GUrypbl 1 UX cBoWcTBaY, «M3mepenue
F€OMETPUUYECKUX BEIUYUH»), «BeposTHOCT, W craructuka». JlaHHbIE JMHUH Pa3BUBAIOTCS
[apajulesIbHO, KaX/Jas B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBUCUMO OJIHA OT
Ipyroil, a B TECHOM KOHTakTe M B3aumopeictBuu. Kpome s3Toro, nx oOBeAMHSIET JOTHYECKas
COCTaBJIAIONIas, TPAJULMOHHO IpUCYyIlas MaTeMaTUKE M IPOHU3bIBAIOIIAs BCE MaTeMaTHYECKUE
Kypcel U coxaepxatenbHbie auHUU. CdopmymupoBanHoe B ®I'OC COO tpebGoBaHHE «BIIaJIcHUE
METOAAMHU JI0Ka3aTelbCTB, AITOPUTMAaMHU PEIICHUs 3a71ad, yMeHHe (OopMyIupoBaTh OIpeesICHHS,
AKCHUOMBI M TEOPEMBI, PUMEHATh WX, MPOBOJUTH JOKA3aTEIbHbIE PACCYKJEHUS B XOAE pEUICHUs
3aJau» OTHOCUTCS KO BCeM y4eOHBIM KypcaM, a (GOopMUpOBaHHE JIOTHYECKUX YMEHUH pacnpenenseTcs
10 BCEM TojJilaM 00ydYeHHsI Ha YPOBHE cpeaHero oomero oopazoanusi. B coorserctBun ¢ ®I'OC COO
MaTeMaTuKa SBJSIeTCA 0053aTeIbHOM JUCIUIUIMHON HAa TAaHHOM ypoBHE 0Opa3zoBanus. [Iporpammoii mo
MaTeMaTHKe MpeaycMaTpUBacTCs H3yueHue ydeOHoro mpenmera «MaTemaTHKa» B paMKax TpEX
y4eOHBIX KypCOB: «AureOpa M Hadaja MaTeMaTW4ecKoro aHanmsa», «l'eomerpus», «BeposSTHOCTD H
cratuctuka». dopmupoBaHHE JIOTMUECKMX YMEHUN OCYHIECTBISETCS Ha MPOTSKEHUU BCEX JIET
oOydeHHsT Ha YpOBHE CpeIHEero ooOImero oOpa3oBaHMs, a O3JIEMEHTHl JIOTHKH BKJIIOYAIOTCS B
CoJIep>KaHue BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.



IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NMpeaMeTa

WN3ydyeHne MaTeMaTHKM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs HAIpaBIEHO Ha

JOCTHIXKCHHUC O6y‘laIOH_[I/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCIMETHBIX MW IMPEAMCTHBIX O6paSOBaTeJ'II)HBIX
PE3YIbTATOB OCBOCHUSA y‘I€6HOFO npeameTa.

JIN4HOCTHBIE Pe3yJbTAThI
B pesynprare wu3yueHus MaTeMaTUKM Ha YpOBHE cCpenHero obmiero oOpa3oBaHUs Yy

oOyyarorerocst 0yyT c()opMHUPOBAHBI CIEIYIOIINE JUYHOCTHBIE Pe3yJIbTAThI:

1)

2)

3)

4)

5)

6)

7)

8)

2Paxcoanckozo eocnumanus: CHOPMUPOBAHHOCTh TPAKIAHCKOW IMO3HMIIMH OOYYarOIIErocs Kak
AKTUBHOTO U OTBETCTBEHHOT'O WICHA POCCHUUCKOTO OOIIECTBA, MPEJCTABICHUE O MATEMATHUECKUX
OCHOBaX ()YHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBJICHUM, TPOLIEYP TPAXKAAHCKOTO OOIIECTBA
(BBIOOpPBI, OMPOCHI M APYroe), yMEHUE B3aUMOJCHCTBOBATH C COIMAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBHUH C MX (PYHKIUSAMHU U Ha3HAYCHHEM;

nampuomuueckozo 6ocnumanusn: cHOpMHUPOBAHHOCTh POCCUUCKON IPaskIaHCKON MICHTUIHOCTH,
YBaXEHUS K MPOLUIOMY M HACTOAILIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOILECHHE K
JIOCTUKEHHSM POCCHUICKMX MAaT€MaTUKOB U POCCUMCKON MATEMaTUYECKOM LIKOJIbI, HCIIOJIb30BAHUE
ATUX JOCTUKEHHM B IPYTHX HayKax, TEXHOJIOTHUSAX, chepax SKOHOMHUKH;

0YX06HO-HPABCMBEHHO20 60CNUMAHUA: OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUHCKOTO Hapoja,
c(hOPMHUPOBAHHOCTh  HPABCTBEHHOI'O  CO3HAHUSA, OJTHYECKOTO IIOBEJCHUS, CBSA3AaHHOTO C
MPAKTUYECKUM MTPUMEHEHUEM JIOCTUKEHUN HAYKH U JEATEIHbHOCThIO YUEHOTO, OCOZHAHUE JTMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

ICMEmu4ecKo20 GOCHUMAHUA: HSCTETUYECKOE OTHOUIEHHE K MHUpPY, BKIKOYAs 3CTETUKY
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, PacCyXIeHUH, BOCIIPUIMYHUBOCTh
K MaTeMaTH4YE€CKUM aCIleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA;

duzuueckozo éocnumanun: chopMHUpPOBAaHHOCTH YMEHHS MPUMEHSATh MaTeMaTHUECKUE 3HAHUS B
WHTEpecax 3/I0pOBOr0 M 0e30macHOro obOpasza >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBBIO (3J0POBOE MUTaHUE, COANAHCHUPOBAHHBIM PEXKUM 3aHATHM M OTIbIXa, peryispHas
¢u3nueckas aKTUBHOCTb), (DU3MUECKOE COBEPIIEHCTBOBAHME TIpPU 3aHATUSAX CIIOPTUBHO-
03JI0pPOBUTEIBLHOM ESTENbHOCTHIO;

mpyo06020 60cnumanus: TOTOBHOCTh K TPYAY, OCO3HAHHME IICHHOCTH TPYAOIIOOUsS, WUHTEpPEC K
pa3nuuHbIM cepam MpodecCHOHATHHON AESITeIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U eé
MPUJIOKEHUSMH, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOp OymyIel mpoeccuu U peaan30BhIBAThH
COOCTBEHHBIE KH3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY O0pa30BaHUIO
¥ caMO00pa30BaHUIO0 HA MPOTSHKEHUN BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKOM HaIlpaBJIECHHOCTH;

IKOJI02UYECKO20 60chumanusa: CcHOPMUPOBAHHOCTh HKOJOTHYECKON KYIbTYphl, MOHHUMaHHUE
BJIMSHMS COLIMAIIBHOPKOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMANIbHOU Cpelibl,
OCO3HaHWE TJIO0ATBPHOTO XapaKTepa DJKOJOTHYECKUX TMpoOJeM, OpHUEHTalMs Ha MPUMEHEHHE
MaTEeMaTHYeCKUX 3HAHWM JUIs pelieHus 3aJad B 00JacTH OKpPYKAIOIICH Cpelbl, TIIaHUPOBAaHUE
MTOCTYIIKOB M OIICHKW WX BO3MOYKHBIX TTOCIICJICTBUM JIJISI OKPYKAIOIIEH CPEIbI;

UEHHOCMmU HAYYHO20 ho3Hanusa: CHOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKH ©  OONIECTBEHHOW TMPAKTUKH, ITOHUMaHUE
MaTEeMaTHYeCKOH HayKu Kak cQepbl YelOoBeUYeCKOW MeATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTU JUTIsI PA3BUTHS ITUBUIU3AINH, OBJIQJCHHUE S3bIKOM MaTEeMaTHKH U MaTeMaTUYeCKOU
KYJIbTYpOH Kak CpEJACTBOM TIO3HAHUSA MHPA, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO H
HCCIIE0BATENbCKYIO ACATEIHFHOCTh HHANBUAYATHHO U B TPYIIIIE.

MeranpeameTHblie pe3yabTaThl
B pesymnbraTre OCBOEHHMs MporpamMMmbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro

oOpazoBanmsi 'y oOydwaromierocs OyayT  chOpMHPOBAaHBI  METANpPEAMETHBIC  PE3YNIbTAThl,
XapPaKTCPUIYIOIUCCA OBJIAICHUEM YHHUBCPCAJIbHBIMU IIO3HAaBaTCIbHBIMHU ﬂeﬁCTBHHMH,



yHI/IBepCEUIBHBIMI/I KOMMyHI/IKaTI/IBHBIMI/I I[ef/'ICTBH}IMH nu yHI/IBepcaHBHI:IMI/I peFYHﬂTI/IBHLIMI/I
nevictBusimu. [lo3HaBaTenbHBIC YHUBEPCATbHBIE YUCOHBIC JACUCTBUSI ba3oBbIe JIOTMYECKHE NCUCTBUS:
BBIABJIIATE H XapaKTepI/ISOBaTB CYH_IGCTBGHHBIC HpI/ISHaKI/I MAaTEMAaTUYCCKUX O6’beKTOB, HOHSITHfI,
OTHOIIEHUH MEXIy TOHATHSAMHU, (POPMYIHUpOBATH OINpPEACICHUS TOHATHH, YyCTaHaBIMBAaTh
CYIIECTBEHHBIN NpU3HAK KiIacCH(UKALMU, OCHOBAaHUS aisi OOOOIIEHUS M CpaBHEHHUSA, KPUTEPUU
MPOBOJIMMOTO  aHAIM3a; BOCHpPHHHMATh, (OpMyaupoBaTh H  TPEOOPa3OBBIBATH  CYXKICHUS:
yTBep[[I/ITeJILHBIC nu OTpI/II_IaTCJIbHBIe, CIUHHUYHBIC, YaCTHBIC U 06]]_[1/16, yCJIOBHbIG; BBIABJIIATDH
MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHUBOPEUHUs B akTax, JaHHBIX, HAOIOACHHUIX
U YTBEPKICHUAX, IPeNIararb KPUTEPUHN Ul BBIABICHHS 3aKOHOMEPHOCTEH U IIPOTUBOPEUYMH; €IaTh
BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX W HWHIYKTHBHBIX YMO3AaKJIIOUCHUH,
YMO3aKJIIOUEHUH 10 aHAJIOTUH;

OcBoeHHe y4eOHOTO MpeaMeTa CrocoOCTBYEeT (OPMUPOBAHUIO OOIMIMX U MPOPECCHOHATHHBIX
KOMIIETECHIIM:

OK 01. BeiObupare cnocoObl pemieHHs 3agad  OpOQPECCHOHATBHON  JIEATEIbHOCTH
IPUMEHUTEBHO K PA3JIMUYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTb COBPEMEHHBIE CpEICTBA TOWCKA, aHajIW3a W HWHTEPHpPETANN
uHbopManuu M HMHGOPMAIMOHHBIE TEXHOJIOTUM Ui BBINOJIHEHHUS 3aJad MpodhecCHOHAIbHOM
NeSITENIbHOCTH;

OK 03. IlnanupoBaTh M peanu30BbIBaTh COOCTBEHHOE NPO(ECCHOHAIBHOE U JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO JICATEIBHOCTD B TPOPECCHOHATBHON chepe, UCIOIb30BaTh 3HAHHS
10 IPABOBOW M (PMHAHCOBOI I'PaMOTHOCTHU B PA3JIMUHBIX KU3HEHHBIX CUTYalMX;

OK 04. D¢ dexTuBHO B3aUMOICHCTBOBATh M padOTATh B KOJJICKTUBE M KOMAH/IE;

OK 05. Ocy1iecTBiATh YyCTHYIO U MHCbMEHHYI0 KOMMYHHKAIMIO Ha TOCYIAapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IIposBasTh Tpa’kAaHCKO-NIATPUOTHUYECKYIO MO3ULMIO, JTEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE HAa OCHOBE TPAJULMOHHBIX POCCUNCKUX yXOBHO-HPaBCTBEHHBIX LIEHHOCTEH, B TOM 4HCIIE
C YYETOM rapMOHM3ALMU MEKHALMOHAJIBHBIX U MEXPEIUTNO3HBIX OTHOLIEHUH, IPUMEHATH CTaHAAPTHI
AHTUKOPPYNIIMOHHOIO NIOBE/ICHUS;

OK 07. CozelicTBOBaTh COXpAaHEHHIO OKPYXKAIOLIEH cpelibl, pecypcocOepekeHUI0, MPUMEHSTh
3HAaHUA 00 U3MEHEHUU KIUMaTa, MPUHIHUIBI OEpeXINBOro MPOU3BOICTBA, 3P(HEKTUBHO NEHCTBOBATH B
Ype3BbIYAHBIX CUTYaLUX;

OK 08. Hcmonmp3oBaTh cpeAcTBa (PU3UYECKOW KYIBTYPHI [UISI COXPAaHEHHS M YKpETUICHHS
3JI0pOBbsI B Ipoliecce NPOECCHOHATBHON AEATENILHOCTH M TOAJEpXKaHUS HEO0O0XOAUMOrO YpPOBHS
(bu3nYecKoil MOArOTOBIEHHOCTH;

OK 09. Ilomp3oBaTbcs NpO(ECcCHOHANBHOM JOKyMEHTallMe Ha ToCyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.



CIIO u ®I'OC COO k pe3yabTaram 0CBOeHHs 00pa30oBaTeJbHOI MPOrpaMMbl B pa3pe3e yueOHOro npeamera

Ilnanupyemble pe3yibTaThl 00yUeHUs

K pa3JIMYHbIM
KOHTCKCTaM

- UHTEpEC K pa3IMYHbIM chepam
npodeccHoHaIbHON AEATEILHOCTH,
OBnaneHne  yHUBEPCAJIbHBIMU
MIO3HABATEJIbHBIMU JAEUCTBUSIMMU:

a) 0a30BBIC TOTUUYECKHUE TICUCTBUS:
- caMoCTOATeNbHO  (OpPMYNIHUpPOBaTH U
aKTyaJIH3MpOBaTh MPOOIIEMY, pacCMaTpUBAaTh €€
BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIN NMPH3HAK WU
OCHOBaHHUS JUI CPaBHEHUS, KiacCUPUKALUU U
00001eHMS,

- OINpEeNeNsATh LEeIH MAEATENbHOCTH, 3a/1aBaTh
napamMeTpsl M KPUTEPUH UX JIOCTHIKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMaTpUBAEMBIX SBIICHHSX;

- BHOCHUTh KOPPEKTHBBI B JI€ATEIBHOCTB,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OLIEHUBATh PUCKH MOCIIEICTBUI IEATEIbHOCTH;
- pa3BUBaTh KPEAaTUBHOE MBIIUICHUE TIPU
PELICHUH KU3HEHHBIX MpodiieM

y4eOHBIMU

O01mme
KOMIIETeHIINH
OMIIETCHIL JIMYHOCTHBIE U MeTAa NMpeJIMeTHbIEe IIpeameTHbIE
OK 01 - TOTOBHOCTHh K pr,[[y, OCO3HAaHHUEC ILCHHOCTH | -BJIaACTh METOAAMHU JOKAa3aTCIIbCTB, aJII‘OpI/ITMaMI/I pemeHI/m 3a4a4, YMGHI/IG
Brioupath MacTepcTBa, TPYy10Jito0ue; bopMynupoBaTh OMpEeNICHUs, aKCHOMBI U TEOPEMBI, IPUMEHSTh UX,
CHOC06I)I - TOTOBHOCTH K aKTHBHOfI NCATCIIBHOCTHU HpOBOI[I/ITI) JTOKA3aTCIIBHBIC paCCY)KIIeHI/Ifl B X0I¢€ pemeHHs{ 3ajJa4,
[PEIICHUS 33/1a4 | TEXHOJIOTHYECKOM U COLIMAJILHOM | - yMETh ONEPUPOBATH MOHATUSAMU: CTETICHb YHCIIA, IOTapU(M Uncia; yMEHUE
HpO(l)GCCI/IOHaJII)H HaHpaBJIGHHOCTI/I, CHOCO6HOCTI) I/IHI/IIII/II/IpOBaTB, BBITIIOJIHATH BBIYUCIICHUC 3Ha‘-IeHI/H\/JI n Hp606pa3OBaHI/I$I BI)Ipa)KeHI/Iﬁ co
01 IeITEIbHOCTH| IJITAaHUPOBATh W CAMOCTOSTEIBLHO BBIMIOIHATH | CTEIICHSIMH U JIorapudmamu, Ipeodpa3zoBaHus IPOoOHO-PAIIMOHATBLHBIX
HpI/IMeHI/ITeJII)HO TaKyIO ACATCIIbHOCTD, Bblpa)KCHHﬁ;

- YMETh OIEPUPOBATH MOHATHIMHU: PALlMOHATBHEIE, UPPAIMOHATIHHBIE,
1oKa3aTesbHbIe, CTENEHHBIE, Iorapu(MUIEeCKue, TPUTrOHOMETPUUECKUE
YpaBHEHHSI 1 HEPABEHCTBA, MX CHCTEMBI;

- YMETh ONEPUPOBATH MOHATHAMMU: (PYHKIMS, HETIpephIBHAS () YHKIIMA,
MIPOM3BOJIHAS, IEPBOOOPA3HAS, ONIPEICIIEHHBI HHTETPAI; yMETh HAXOTUTh
MIPOM3BOJIHBIE AJIEMEHTAPHBIX (DYHKIUH, UCIIOIB3Ysl CIIPABOYHbIE MaTepHAaIbI;
MCCIIEIOBATh B MPOCTEUIIHX CITydasX (YHKIIMA HA MOHOTOHHOCTb, HAXOJUTh
HauOOJIbIINE M HAUMEHbIINE 3HaYeHUs (DYHKIMHA; CTPOUTH TpapUKH
MHOTOUWIEHOB C UCIIOJIb30BaHNEM allapara MaTeMaTHYECKOTO aHAJIH3a;
IPUMEHSTH TPOU3BOAHYIO NP PEIIEHUH 3a/1a4 Ha IBU)KEHUE; PeIlaTh
NPaKTUKO-OPUEHTHPOBAHHBIC 33]]a4i Ha HAHOOJIbIINE M HANMEHBIITNE
3HA4YEHUs1, HA HAXOXKJCHHUE MMYTH, CKOPOCTU U YCKOPEHHS;

- YMETh ONIEPUPOBATH MOHATHIMU: PAlMOHATBbHAS (PYHKIINS, TIOKa3aTeIbHAS
byHkuus, creneHHas QyHKIMs, Jorapupmuueckas QyHKIus,
TpUTrOHOMETpHUecKkue QyHKINHU, 00paTHbIe PYHKINN; YMEHUE CTPOUTH
rpaduKy U3y4eHHBIX (YHKIUH, UCTIONB30BaTh I'paMKu MPU U3YUEHUU
MPOIIECCOB M 3aBUCUMOCTEH, IPH PEUICHNH 33/1a4 U3 JPYTUX YIeOHBIX
IPEIMETOB U 33Ja4 U3 PEeAbHOM KU3HH; BBIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/y BETUINHAMH,

- YMETh pelIaTh TEKCTOBBIE 337a4 pa3HbIX TUIIOB (B TOM YHUCIIE HA




0) 6a30BBIC UCCIIEIOBATEIILCKHE JICHCTBUS:

- BJIAJIETh HaBbIKAMU yueOHo-
HCCIIEN0BATENbCKOU u MIPOEKTHOM
NeSITeNbHOCTH, HaBbIKAMHU paspelieHus
npo0Jem;

- BBIABJIATH IIPUYUHHO-CIICICTBEHHBIC CBS3U U
aKTyaJIu3UpoBaTh 3aJaudy, BbIIBUTaTh TMIIOTE3Y
€e peUICHMs, HaxOIWUTb AapryMeHThl I
JI0Ka3aTeNbCTBA CBOUX YTBEPXKJIEHUH, 33]1aBaTh
napaMeTpsl ¥ KPUTEPUU PELICHMUS,

- QHAJIM3UPOBATH MOJIYUYECHHbIE B X0JI€ PELICHUS
3aJja4l pe3ysbTaThl, KpUTUYECKH OLICHUBATh UX
JIOCTOBEPHOCTb, NPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSIX;

-- YMETb MIEPEHOCUTh 3HAHUS B
[IO3HABATEJIBHYI0 M HPAaKTUYECKyK 00JacTu
KU3ZHEJESATEIIbHOCTH;

- YMETb MHTEIPUpOBAaTh 3HAHUS W3 Pa3HbIX
MpPEeAMETHBIX 00J1acTel;

- BBIABUTaTb HOBBIE HWJEH, IpelaraTh
OpPUTHHAJIbHBIE [TOAXO0/IbI U PEILICHUS;

U CIIOCOOHOCTH UX UCHOJIb30BAHUS B
ITO3HABATEJILHON U COLUAIbHON IPAKTUKE

MPOIICHTHI, JOJIM U YaCTH, HA ABMKEHHE, pa0OTy, CTOMMOCTh TOBAapOB H
yCIIyT, HAJIOTH, 33/1a4M U3 00JacTH YyIPaBIeHUs JUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABJIATH BHIPAKEHUS, YpaBHEHHsI, HEPAaBEHCTBA U MX
CHCTEMBI 10 YCIIOBUIO 3314, UCCIIEJ0BATh MOIYYEHHOE PELICHNE U
OLICHUBATh [1PaBAOII0I00HOCTh PE3y/IbTATOB;

- YMETh OIIEPUPOBATH MOHATHIMHU: CpeHee apu(pMETHUECKOe, MEIUaHa,
HauOoJIbIlIee U HAMMEHbIIEE 3HAUEHUS, pa3Max, AUCIIEPCHs], CTaHAAPTHOE
OTKJIOHEHHUE YUCIIOBOI0 HA0Opa; yMETh U3BJIEKaTh, UHTEPIPETUPOBATH
nH(pOPMAINIO, TIPEACTABICHHYIO B TaOJIHIIaX, HA IUarpaMMmax, rpadukax,
OTpaKaloIly0 CBOMCTBA pealibHBIX NPOLECCOB U SABJICHUIA; IPEICTABIATh
MH(OPMALIKIO C TOMOUIbIO TaOIHUI] U JUarpamMm; UCCIea0BaTh
CTaTUCTHYECKHUE JJAaHHBIC, B TOM YHCIIE C IPUMEHEHUEM IrpaduyecKux
METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

- YMETh OIIEPUPOBAThH MOHATHIMU: CIIy4aliHBIN OIBIT U CIy4aiiHOE COOBITHE,
BEPOATHOCTH CIIy4alHOTO COOBITHUS; YMEHUE BBIUUCIISATH BEPOSITHOCTD C
UCIOJIb30BaHUEM IpahUUECKUX METOJI0B; IPUMEHATh (OPMYJIbI CIOKEHUS U
YMHOEHUS BEPOSATHOCTEN, KOMOUHATOPHBIE (PAKTHI U HOPMYJIBI IPU
pELIeHUH 33/1a4; OLIEHUBATh BEPOSTHOCTH peaIbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4yailHbIMU BEIMUMHAMU; YMEHUE IPUBOIUTH MPUMEPHI TIPOSBICHUS
3aKOHa OOJIBIINX YKCE B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETh ONEPUPOBATh MOHATUSAMU: TOUKA, PsAMasi, INIOCKOCTb,
IIPOCTPAHCTBO, IBYTPAaHHBIN yroJl, CKPEIIMBAIOIINECS TIPSAMBIE,
NapajuIeIbHOCTh U NEPIIEHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEHN, Yroi
MEXy MPSAMBIMH, YTOJI MEXAY IPSIMON U TUNIOCKOCTBIO, YTOJI MEXKAY
IJIOCKOCTSIMU, PACCTOSIHHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSHUE MEXY
IPSIMBIMHU, PACCTOSIHUE MEXY INIOCKOCTSAMHU; YMEHHUE MCIIOIb30BaTh IIPU
pelIeHnN 3a7a4 U3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHH; YMEHUE
OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOILIETO MUPA;

- YMETh ONEPUPOBATh MOHATUSIMU: MHOTOTPAaHHUK, CEYeHHE MHOTOTPaHHUKA,
KyO, mapajuienenumes, npusma, nupammuaa, Gurypa 1 noBepxXHoCThb
BpallleHus, IIWINHJP, KOHYC, 11ap, cepa, ceueHus: Gurypsl BpaleHus,
IUIOCKOCTB, Kacarolasicst chepbl, HMINHIPA, KOHYCA, IJI0LIa/ (b TOBEPXHOCTH
MUPaMHU/JIbI, IPU3MBL, KOHYCA, IIMJIMHIPA, TUIOIIAIb chepbl, 00beM Kyoa,
NPSMOYTOJIBHOTO MapajuieenuIe1a, MTMPaMu/Ibl, IPU3MBIL, IIHIHHIPA,
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KOHYCa, [I1apa; yMeHHe N300pakaTh MHOTOTPAHHUKHU M TIOBEPXHOCTH
BpAILCHUs, UX CEYCHUSI OT PYKH, C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U
JJIEKTPOHHBIX CPEJICTB; YMEHHUE PACIIO3HABATh CUMMETPUIO B IIPOCTPAHCTBE;
YMEHME PacO3HaBaTh PaBUJIbHBIC MHOTOTPAHHUKHY;

- YMETh ONIEPUPOBATH MOHATHIMHU: ABMKEHHE B IPOCTPAHCTBE, MTOAOOHbIE
(burypsl B IpoCTpaHCTBE; UCIOJIb30BaTh OTHOLIEHUE IIOLIAEH
MOBEPXHOCTEH 1 00BEMOB OJJOOHBIX (DUTYp TIPU PELICHUH 3a7ay;

- YMETh BBIYMCIATh T€OMETPUYECKHUE BEJIMYMHBI (IJIMHA, Yrojl, IUI0Iab,
00BbeM, TUIOIAAb TOBEPXHOCTH ), UCHIOJB3Ys N3YUYEeHHBIE ()OPMYIIBI U METOIBI;
- YMETb OIIEPUPOBATH MOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPINHAT,
KOOPJHMHATHI TOYKH, BEKTOP, KOOPAMHATBI BEKTOPA, CKAJSIPHOE
IIPOU3BENICHUE, YTOJI MEKYy BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YHUCJI0; HAXOIUTH C TOMOIIBIO U3YYEHHBIX (HOPMYIT KOOPAHHATHI
CEpeNUHBI OTPE3Ka, PACCTOSHUE MEXY IBYMS TOUKAMU;

- YMETb BBIOMPATH MOAXOAAINN U3ydEHHBIH METO/ AJIsl PELICHUS 3aauH,
pacrio3HaBaTh MaTeMaTH4ecKue (akThl 1 MaTEMAaTUYECKHE MOJICNIN B
MPUPOJIHBIX U OOIIECTBEHHBIX ABJIEHUSX, B HCKYCCTBE; YMEHUE IPUBOJUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUNMCKOW U MUPOBOM
MaTeMaTUYECKON HAyKH.

- YMETb OIIEPUPOBATH ITOHATUAMHU: ONPEIEICHUE, AKCUOMa, TEOpPEMa,
CJIEICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCHIIBHBIC
(bopMynMpOBKH; YMeHHE (HOPMYIHPOBATH OOPAaTHOE M MPOTUBOIOJIOKHOE
YTBEPKJICHHE, IPUBOUTH IPUMEPBI U KOHTPIPUMEPHI, HCIIOJIb30BaTh METO
MaTeMaTU4eCKOU MHIYKLHUH; IIPOBOAUTH JOKA3aTEIbHBIE PACCYKICHHUS U
pEeLIeHUH 3a/]1a4, OLIEHUBATh JIOTHYECKYIO IIPABUIIBHOCTh PACCYKICHHN;

- YMETb OIIEPUPOBATH IMOHATUAMU: MHOKECTBO, ITIOJAMHOKECTBO, OIEPALIUU
HaJl MHO’)KECTBaMU; YMEHHUE UCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar s OIMCaHUs PEAIbHBIX IIPOLECCOB U SBICHUN IIPU PELIECHUN
3aJ1a4, B TOM YHUCJIE€ U3 IPYTUX y4EOHBIX MPEAMETOB;

- YMETh OIIEPUPOBAThH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad
Ha TUIOCKOCTH; YMEHHE 3a/1aBaTh U ONMHCHIBATh Tpadbl pa3IMuHbIMU
crioco0amu; UCIOIB30BaTh Ipadbl NPU PELICHUH 3a/1a4;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: COYETAaHHE, IEPECTAHOBKA,
YHCII0 COYETAaHHM, YMCII0 epecTaHoBOK; OMHOM HploToHa; ymMeHue
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NPUMEHATh KOMOMHATOPHBIE (DAKTHI U PACCyKACHUS IS pEIIeHUs 3a/1a4;
-yMETb ONEPUPOBATH NOHATUSAMU: HATYpaJIbHOE YUCIIO, LIEJI0E YUCIO0, OCTATOK
10 MOAYJIO, PAllMOHAIBHOE YUCIIO, UPPALIMOHATIBHOE YHCIIO, MHOXKECTBA
HaTypalbHbIX, LEJIbIX, PALIMOHAIBHBIX, AEHCTBUTEIbHBIX YHCEN; YMEHUE
MCTOJIb30BATh MPU3HAKHU JCTMMOCTH, HAUMEHBIINI 00Ul IenuTeNb 1
HauMeHblIee o0lIee KpaTHoe, allropuTM EBKiIna Ipy peleHnn 3aaay;
3HAaKOMCTBO C Pa3JIMYHBIMH MTO3UIIMOHHBIMHI CUCTEMaMH CUUCIICHHS,

- YMETb CBOOOJHO ONIEPUPOBATH MOHATHIMMU: CTENEHB C LIEIbIM I10Ka3aTeleM,
KOpEHb HATypaJIbHOW CTETIeHH, CTEIICHb C PAl[MOHAILHBIM MIOKA3aTeJIeM,
CTETEHb C JeHCTBUTENIbHBIM (BEILIECTBEHHBIM) MIOKA3aTeIeM, Jiorapuhm
YHCia, CHHYC, KOCHHYC M TAaHT€HC MTPOU3BOJILHOTO YHCIIA,

- YMETh OIIEPUPOBATH MOHATHIMMU: TOKAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U
HEPaBEHCTB, PABHOCUJILHOCTh YPaBHEHH, HEPABEHCTB U CUCTEM,
panroHaIbHbBIE, HPPAlOHAIEHBIC, IOKA3aTENIbHBIC, CTEIICHHBIE,
JorapupMHUEcKue, TPUTOHOMETPUYECKHE YPAaBHEHMsI, HEPAaBEHCTBA U
CHCTEMBI; YMEHHUE pelIaTh YPaBHEHUS, HEPABEHCTBA M CUCTEMBI C TIOMOIIHIO
pa3IMYHBIX IPUEMOB; pellaTh ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C
napamMeTpoM; MPUMEHSITh YpaBHEHHsI, HEPABEHCTBA, UX CUCTEMBI IS
peleHHsl MaTeMaTHYeCKUX 3a/1a4 U 3aj1a4 U3 pa3IMyHbIX 00jJacTell HayKu U
peanbHOU KHU3HH;

-yMeTb CBOOOJIHO ONEPHPOBATh MOHATUAMMU: rpaduk GyHKIIMH, OOpaTHas
GyHKIMSA, KOMIIO3ULIKA QyHKIUH, TMHENHHas QYHKIIHS, KBaApaTUYHAs
byHKLUsA, cTeneHHas QYHKIMS ¢ IeJIbIM IIoKa3aTeneM, TPUrOHOMETPHUYECKUe
GyHKIMHM, 00paTHBIE TPUTOHOMETpUUYECKUEe (PYHKIUY, IOKa3aTeIbHas U
norapupmuyueckas GyHKIUU; YMEHHE CTPOUTh TpapuKu PYHKIUH,
BBITNIOJHATH MpeoOpa3zoBaHus rpaduKoB (yHKIHII;

YMEHHUE MCII0JIb30BaTh rpaduku GYHKIMNA 111 U3yYeHUS ITPOLIECCOB U
3aBHCUMOCTEH MPH PEIICHUH 3aJ1a4d U3 APYTUX YIEOHBIX IPEIMETOB U 13
peanbHOM JKU3HU; BRIpaXkaTh (POpMyJIaMH 3aBUCUMOCTH MEXK/Y BEIUYHMHAMU;
YMEHHE CBOOOHO ONIEPUPOBATH MOHITHSIMHU: Y€THOCTH (PYHKITHH,
NEPUOIMYHOCTD (DYHKIIMU, OTPAaHHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (DyHKLIMH, HanOoJbllee 1 HAaMMEHbIIIee 3HaUeHUs
(GyHKIMU Ha IPOMEKYTKE; YMEHUE MPOBOAUTD UCCIIEI0BaHUE (DYHKIINU;
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YMEHHUE HCIIOJIb30BaTh CBOMCTBA U rpaduku GYHKIHIA 1JIs1 peHICHUs
ypaBHEHHUI, HEPABEHCTB U 3aJa4 ¢ apaMeTpaMu; U300pakaTh Ha
KOOPJHMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUN YPAaBHEHMM, HEPABEHCTB U
UX CHUCTEM;

- YMETh CBOOOJTHO ONEPUPOBATH MOHATHIMHU: OCIEI0BATEIBHOCTD,
apudmeTrnyeckas mporpeccus, reoMeTpuieckas mporpeccusi, 6eCKOHEUHO
yOBIBaroIIasi reOMETpUYECKast MPOrPECcCcHs; YMEHUE 33/1aBaTh
MOCJIEI0BATEIHHOCTH, B TOM YHCJIE C IOMOIIBIO0 PEKYPPEHTHBIX (popMyIT;

- YMETh ONEPUPOBATH MOHATHIMHU: HEMPEPHIBHOCTH (DYHKIMH, ACHMIITOTHI
rpaduka QyHKINU, IEpBas U BTOpasi MPOU3BOIHAS (PYHKIIHH,
TCOMETPHUYCCKUN U PU3NICCKUIN CMBICI POU3BOIHOM, TEPBOOOpA3HAs,
OTpeeNIeHHBIH UHTErpat;, yMEHIEe HaAXOAUTh aCUMITOTHI rpaduka QyHKINH;
YMEHHE BBIYMCIIATH IPOU3BOHBIE CYMMBI, IPOU3BEACHMUSI, YACTHOTO U
KOMIO3UIMH (PYHKIIHIA, HAXOAUTh YpaBHEHUE KacaTelIbHON K rpaduKy
byHKINY,

YMEHHE UCII0JIb30BaTh MPOU3BOIHYIO IJISl UCCIEAOBaHUS (PYHKUUMU, s
HAXO0X/ICHNS HAaWIY4Ilero peleHus B IPUKIAJHbIX, B TOM YHCJE COIIHAIbHO-
HKOHOMHMUECKUX U (PU3NUECKUX 3ajJauax, JAJIs ONpeeseHUsI CKOPOCTH U
YCKOPEHUS; HaXOJUTh IJIOIAAN U 00beMBbl (PUTyp C TIOMOIIBIO HHTErpaa;
IIPUBOJUTH IIPUMEPBI MATEMATUUECKOTO MOJEIUPOBAHUS C IIOMOIBIO
nuddepeHIanbHBIX YPaBHEHU;

- YMETb OIIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCJIO, CONPSIKEHHbIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apIryMEHT KOMILUIEKCHOTO uncia, opma
3aIlMCH KOMIUIEKCHBIX Yucel (reoMeTpuiecKas, TpUrOHOMEeTpuiecKas u
anredpanydeckas); yMeTh IPOU3BOJAUTH apu(PMETHUECKUE TEUCTBUS C
KOMIUIEKCHBIMU YHMCJIAMU; IPUBOJUTH IIPUMEPHI UCIIOIb30BaHU
KOMIUIEKCHBIX YHCET,;

- YMETh CBOOO/THO OIEPUPOBATH MOHATHIMHU: CpeHEe apu(METHUECKOE,
MeAraHa, Haubosblllee ¥ HaMMEHbIIee 3HaYeHUs], pa3Max, JUCIepcus,
CTaH/IapTHOE OTKJIOHEHHE JUIsl OMCAHUS YNCIIOBBIX JaHHBIX; YMEHUE
UCCJIEIOBATh CTATUCTUUECKHUE JaHHBIE, B TOM YHCJIE C IPUMEHEHHEM
rpadMUecKux METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpadMuecKu Uccie10BaTh
COBMECTHbIE HAOIIOJEHHSI C TOMOIIBIO AMArpaMM PacCeUBaHUsI U TMHEHHON
perpeccuy;
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- YMETh HaXOJUTh BEPOATHOCTU COOBITHIA C HCIIOJIb30BAaHHEM IpapUUECKUX
METO/0B; IPUMEHSTH Ul PELICHUs 3a1a4 GOPMYJIbI CIOKEHUS U YMHOKEHHUS
BEPOSTHOCTEH, OPMYITy OIHOI BeposaTHOCTH, popmyny bepHymy,
KOMOMHATOpHBIE (haKThl U (HOPMYIIbI; OLIEHUBATH BEPOSTHOCTH PEaIbHbBIX
COOBITHI; YMEHHE OTIEPUPOBATH MOHATHAMMU: CITydaiiHasi BEIMYMHA,
pacnpezelieHue BEPOSTHOCTEH, MAaTEMATUYECKOE OXKUAAHNE, NUCTIEPCHUS U
CTaHJAPTHOE OTKJIOHEHHE CITy4aifHOW BEIWYHHBI, (DYHKIIMH paclpeesieHUs 1
IUIOTHOCTH PABHOMEPHOI'0, IOKA3aTEIbHOIO ¥ HOPMAJIBHOTO PaCIIPEIEICHNN;
YMEHHUE UCITOJIb30BaTh CBOWCTBA U3YYEHHBIX PACIIPEACIICHUN IS PEILICHUS
3ajjay; 3HAKOMCTBO C OHATHUSMM: 3aKOH OOJIBLIMX YUCENl, METO/IbI
BbIOOPOYHBIX MCCIIE0BAaHUMN; YMEHNE IPUBOIUTH IPUMEPDI IPOSBICHUS
3aKOHa OOJIBIINX YKCE B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSAX;

- YMETb CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA, NIPsMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUH YroJj, IBYTpaHHBIN yroll,
TPEXTPAHHBIM YTOJI, IEPECEKAOIIMEC, aPAJUICIbHBIE U CKPEIUBAIOIIHAECS
IpsIMbIE, TAPAJUIEIBHOCTD U MEPIEHANKYIIPHOCTD IPSAMBIX U IJIOCKOCTEH,
YTOJI MEXAY IPSAMBIMH, YTOJI MEXAY MPSMOM U IVIOCKOCTBIO, YIOJI MEXIY
IUIOCKOCTSIMHU; YMEHHE UCIIOIb30BaTh NP PEIIEHUH 3a/1a4 U3y4eHHbIE (PAKThI
Y TEOpPEMBI TUIAHUMETPHUH; YMEHHE OLIEHUBATh pa3Mephbl 0ObEKTOB B
OKPY’KaIOILlEM MUPE; YMEHHUE ONIEPUPOBATH IIOHATUAMHU: MHOTOI'PAHHUK,
CE€YEHHE MHOTOT'PaHHHKA, IIPABUWIIBHBIA MHOIOTPaHHUK, TPU3Ma, IMPaMHU/Ia,
¢burypa 1 moBepxHOCTh BpallleHUs, IIWINHAP, KOHYC, 11ap, cdepa, pa3BepTka
ITOBEPXHOCTH, CEYEHUS KOHYCA U LIWJIMH]IPA, apauIeIbHbIE OCH WIIN
OCHOBaHMIO, CEUEHHE 11apa, IIIOCKOCTh, Kacaromasics chepbl, HUIMHIPA,
KOHYCa; YMEHHE CTPOUThH CEUEHNE MHOTOTpaHHHKA, U300paKaTh
MHOT'OT'PaHHHUKH, (PUTYPBI U TOBEPXHOCTHU BPAIIECHUS, UX CEYCHHUS, B TOM
YHUCJIE C IOMONIBIO AIEKTPOHHBIX CPEJICTB; YMEHHE PUMEHSTh CBOMCTBA
reoMeTPHUYECKUX (PUTYp, CAMOCTOSTENHHO (hOPMYITUPOBATh ONpPEAEICHUS
U3y4aeMbIX (pUryp, BBIIBUTATh TUIIOTE3BI O CBOMCTBAX U MPHU3HAKAX
reoMeTpuuecKux (huryp, 000CHOBBIBATh UM OIPOBEPIaTh UX; yMEHHUE
MIPOBOAMTH KJIacCU(UKALKIO QUTYp N0 Pa3IMYHbIM PU3HAKAM, BBITIOIHAThH
HE00XO0/IMMBIE IOTOJTHUTENbHBIE TOCTPOCHHUS;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATUSAMU: TUIOIMIAL GUTYPBI, 00bEM
(burypsl, BeIMYMHA yIIia, PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHHE
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MEXy IPSIMBIMH, PACCTOSHUE MEXKY IUIOCKOCTSMH, IUIOMIA/lb CEpHl,
IUTOIIA (b TIOBEPXHOCTH MUPAMHUIBI, TPU3MBI, KOHYCA, IMIMHIPA, 00BEM
KyOa, MpsIMOYTOJILHOTO Mapaiesienunea, MupaMuabl, IPU3MbI, HUIHHIPA,
KOHYCa, [IIapa; yMEHHE HaXOUTh OTHOIIEHHE 00bEMOB IOAOOHBIX (uryp;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMMU: JBIKEHHUE, apaJlIeIbHbINA
HEepeHoC, CHMMETPHS Ha IUIOCKOCTH M B IPOCTPAHCTBE, ITOBOPOT,
npeoOpa3oBaHue Moa00us, MOA0OHBIE (PUTYPBI; YMEHHE paclio3HaBaTh
paBHBIE U TOJOOHBIE GUTYPHI, B TOM YHCIIE B IPUPO/JIE, UCKYCCTBE,
apXHUTEKTypE; YMEHHE UCTIOIH30BATh T€OMETPUUYECKIE OTHOIICHHS, HAXOIUTh
reOMETPUYECKIE BEIMYMHBI (JUIMHA, YToJl, IJI0Mab, 00bEM) IPU PEILICHUN
3a7a4d U3 APYruX YYeOHBIX MPEIMETOB U U3 PEaTbHON )KHU3HU;

- YMeTh CBOOOHO OTNIEPHPOBATH MOHATHIMU: MPSIMOYTOJIbHAS CHCTEMA
KOOPJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOpA Ha YUCIIO, Pa3JIOKEHHE BEKTOPA I10
0a3ucy, ckalrIpHOE MIPOU3BEICHUE, BEKTOPHOE IPOU3BEICHHE, YTOI MEXKITY
BEKTOPaMH; YMEHHUE UCIIOJIb30BATh BEKTOPHBIA M KOOPJMHATHBIH METOJ IS
peLIeHHs TEOMETPUYECKUX 3a/1a4 U 33/1a4 IPYTUX YIeOHBIX MTPEIMETOB;
OIEepHPOBATH MOHATUAMM: MaTpuLa 2X2 1 3X3, ONpeIeIUTeNIb MaTPHULIbI,
T€OMETPHUECKUI CMBICIT ONIPEICITUTENS;

- YMETh MOJIETUPOBATh PeabHbIC CUTYAIlUH Ha S3bIKE MAaTEMATUKH;
COCTaBJIATH BBIPAKEHUS, YpAaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI IO
YCIIOBHIO 3aJ1a4H, UCCIIEI0BATh OCTPOSHHBIE MOJIENN C UCIIOJIb30BaHUEM
armapara anreOpbl, ”HTEpIPETHPOBATh MOTYICHHBIH PEe3yIbTaT; CTPOUTH
MaTeMaTHYeCKUE MOJEIH C IOMOIIBI0 T€OMETPUUECKUX MOHATUI U BEIUYHH,
pemaTh CBSI3aHHbBIE C HUMHU TPAaKTUYECKHE 3a7auH; COCTABIIATh
BEPOSTHOCTHYIO MOJIENIb M HHTEPIPETUPOBATh MOJTYUESHHBIH pe3yibTaT;
pemarh MPHUKJIAIHbIE 3a/1a4l CPEJACTBAMU MaTEMaTHYECKOTO aHAITN3a, B TOM
YHCIIe COLUATBHO-9KOHOMUYECKOT0 U (PU3UYECKOTO XapaKTepa;

- YMEHHUE BBIOMPATh MOAXOSIINI METO T IIsl pEIICHUS 3a/1a4H; TOHUMaHHe
3HAYMMOCTH MaT€MaTHKH B U3Y4YE€HUH NPUPOIHBIX U OOIIECTBEHHBIX
IPOLIECCOB M SIBJICHUI; yMEHHE PAcIIO3HABATH MPOSBICHIE 3aKOHOB
MaTeMaTHKHU B UCKYCCTBE, YMEHUE NMPUBOJUTH IPUMEPHI MaTEMAaTHYECKUX
OTKPBITHI POCCUICKON U MUPOBOW MAaTEMATHYECKOW HAYKH
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OK 02
Hcnonb3oBa
Th
COBPEMECHHBI
€ CcpeacTBa
TIOUCKA,
aHamM3za U
UHTEpIpeTa
1UU
nHpopManu
u, "
nHpopMmanu
OHHBIE
TEXHOJIOTUU
JUISt
BBITTOJIHEHUS
3ajgaq
npodeccruoH
aJbHOU
JEeSITENbHOCT
"

B o0nactu IeHHOCTH HAYYHOTO MMO3HAHMS:
-c(hOpMUPOBAHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAYKH U OOLIECTBEHHON IPAKTHUKH,
OCHOBaHHOT'O Ha Jajiore KYJIbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MHPE;

- COBEpPILECHCTBOBAHHE A3BIKOBOM u
YUTATEIbCKOM  KYJAbTYpbl  Kak  CpeIcTBa
B3aUMOJICHCTBUSA MEXAY JIOAbMU M IO3HAHUS
MUDA;

- OCO3HaHME IICHHOCTU HAayYHOMW JIEeATENIbHOCTH,

TFOTOBHOCTh  OCYWIECTBIIATh  INPOEKTHYI0 U
UCCIIEN0BATEIBLCKYIO NEeATEIbHOCTD
WHJVBHIYAJIbHO U B IPYIIIIE.

OBnajgeHue  yHUBEPCAJIbHBIMH  y4eOHBIMU

MI03HABATEIbHBIMA JICHCTBUSIMH:

B) paboTta ¢ uHpopmarmei:

- BJaJETh HAaBBIKAMU TOJIYYCHHUs MHPOpPMALUU
U3 UCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIbHO

OCYILECTBIISATh MTOUCK, aHaJIN3,
CUCTEMATH3ALNIO " MHTEPIPETALINIO
uH(pOpMallMl pa3IUYHbIX BUIAOB U  (Qopm
IIPEJICTaBIICHHUS,

- co3/aBaTh TEKCThl B Pa3IMUHBIX (opMmaTax C
y4eTOM Ha3HaueHUs MH(POpPMaIUu M LeJIeBOH
ayIUTOpUH, BbIOMpas ONTUMAJIbHYIO (GopMy
IIPEJICTaBICHNS U BU3YyalIU3alH;

- OLEHUBATh JOCTOBEPHOCTb, JEITMTHUMHOCTb
uHpOpMalIUK, €€ COOTBETCTBHE IPAaBOBBIM U
MOpaTbHO-ITHUYECKUM HOpPMaM;

- MCIIOJIb30BaTh CPEACTBAa MH(OPMAIIMOHHBIX U
KOMMYHHKAI[IOHHBIX TEXHOJIOTUH B pPELIEHUU
KOIHUTHUBHBIX, KOMMYHHUKaTHUBHBIX u

- YMEThb ONEpUPOBaTh MOHATHSAMHU: pallMOHAIbHAS (YHKIHA, MTOKa3aTeIbHAas
byHKIIHS, CTENeHHas dhyHKIIHS, norapupmMuIecKas byHKIIHS,
TPUTOHOMETpHYECKHE (YHKIMU, oOpaTHble (YHKIWH; YMEHHE CTPOUTH
rpaduKyd HM3yYCHHBIX (YHKIUH, HCIOIB30BaTh TpadUKU TNPU H3YYCHUHU
NPOIIECCOB M 3aBHCUMOCTEH, NMPH pEIIeHUH 33434 M3 JPYTHX Y4eOHBIX

NpeIMEeTOB W 3aJad U3 peajbHOW JKU3HM;, BbIpaxarb (opMyliaMu
3aBUCUMOCTH MEX/1y BETUYMHAMU;

- yMeTb ONEpUpOBaTh  MOHATUSMHU:  TOXKIECTBO,  TOXJAECTBEHHOE
npeoOpa3oBaHWe, ypaBHEHWE, HEPABEHCTBO, CHCTEMa YpPaBHEHHH W
HEPAaBEHCTB, PaBHOCUJIBHOCTh YPAaBHEHMH, HEPaBEHCTB M  CHCTEM,
panMoHaIbHbBIE, WppAalOHATILHEIE, MOKa3aTeIbHBIC, CTETIICHHBIE,
norapuMuuecKue, TPUTOHOMETPUYECKHE YpaBHEHMs, HEPAaBEHCTBA U

CHCTEMBI; YMETh pellaTh ypaBHEHUs, HEPABCHCTBA U CHCTEMBI C TIOMOIIBIO
pa3MUYHBIX TPUEMOB; pELIaTh YPAaBHEHHS, HEPABEHCTBA U CHCTEMBI C
napamMeTpoM; TPUMEHATh YPaBHEHUS, HEPAaBEHCTBA, WX CHUCTEMBI JIJIs
pelIeHus] MaTeMaTHYECKHUX 3a/ad M 3aJa4d U3 pa3iuuHbIX 00IacTell HayKH U
peanbHOU KHU3HH;

- yMeTb CBOOOJHO ONEpUpOBaTh MOHATUAMU: ABHKEHHE, NapajsiesbHbINA
NEpeHOC, CHUMMETPHS Ha IUIOCKOCTH W B TPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue Moa00Ms, MOJ00HBIE (UIYphl; yYMETh paclo3HaBaTh
paBHBIE W TONOOHBIE (UTYPHI, B TOM 4YHCIE B TPUPOAE, HCKYCCTBE,
apXUTEKType; yMeThb HCHOJb30BATh TI'EOMETPUYECKUE OTHOLICHMS,
HaXOJUTh TN€OMETPUYECKHE BEJIUYMHBI (JUIMHA, YroJl, IJIOIIagb, 00bEM)
IOpU pelleHUH 337a4 U3 JPYTuX Yy4eOHBIX MPEIMETOB U U3 peasbHOM
KHU3HU
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OpPraHU3allMOHHBIX 33/7a4 C  COOJIOJAEHUEM
TpeboBaHU SPrOHOMHKH, TEXHHUKH
0€30I1aCHOCTH, THTHEHBI, pecypcocOepekeHus,
OPaBOBBIX M JTHYECKUX  HOPM, HOPM
nH(OPMAIIMOHHON 0E30MaCHOCTH;

- BIAQJETh HABBIKAMH DPACHO3HABaHUSA M
3am|Tel  MHOpMANMK, WHPOPMALMOHHOM
0€301MacHOCTH JIMYHOCTH
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OK 03
[InanupoBat
b u
pealii30BbIB
aTh
COOCTBEHHOE
npodeccruon
albHOE u
JUIHOCTHOE
pa3BuTHE,
MIPEITPUHIM
aTeNbCKYIO
JESTSIILHOCT
b B
npodeccruoH
aJbHOU
chepe,
HCIOJIb30BaT
b 3HAHUS TI0
¢duHaHCOBOMH
IPaMOTHOCT
u B
Pa3IMIHBIX
KU3HEHHBIX
CUTYaITUAX

B obmacti
BOCHHUTAHHS:

-- c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHMS, 3TUYECKOTO ITOBEICHNS;

- CHoCOOHOCTh  OLIGHMBATh CUTYallMl0 |
NPUHUMATh OCO3HaHHBIE pemieHus,
OPHEHTHPYSCh Ha MOpPaJbHO-HPABCTBCHHBIC
HOPMBI U IGHHOCTH;

- OCO3HaHHE JIMYHOTO BKJI3Ja B IOCTPOCHHUE
YCTOWYMBOTO OYIYIIETo;

- OTBETCTBEHHOC OTHOIICHHE K CBOUM
poauTensM W (WIM) APYTMM 4JICHAM CEMbH,
CO3IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
NPUHATUS IEHHOCTeW CeMEHHOM JKU3HU B
COOTBETCTBHUH C TPAIUIMAMU HapoaoB Poccum;
OBnajieHNe YHHBEPCAIBHBIMH PEryJISTHBHBIMU
NEUCTBUSIMU:

a) CaMOOpTaHU3aIHS:

JlyXOBHO-HPABCTBEHHOI'O

- CaMOCTOSITEIILHO OCYIIECTBIISATh
MIO3HABATEIIBHYIO  JESTEIBHOCTb,  BBIABIATH
npoOsieMbl,  CTaBUTh U (popmMynupoBaTh
COOCTBEHHBIE 3aZjaud B  00pa3oBaTe’IbHOMN

ACATCIIBHOCTH U JKU3HCHHBIX CUTYAllUAX

- CaMOCTOSITENIbHO COCTAaBIATH IIJIAH DPELICHUS
npoOJIeMBl C Y4E€TOM HMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U NMPEANOUTEHUH;
- 1aBaTb OLICHKY HOBBLIM CUTYallUsIM;
CIIOCOOCTBOBATH (dbopMHpOBaHUIO u
MPOSIBJICHUIO IIUPOKOW JSPYIWIHM B Pa3HBIX
001acTsAX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOM
00pa30BaTeNbHbIN U KYJIbTYPHbII YPOBEHb;

0) CaMOKOHTPOJIb:

HCII0JIB30BATh IMPUCMBbI pe(l)J'ICKCI/II/I JUIA OLICHKH
CHUTYallU{, BBIOOpa BEPHOT'O PEIICHUS;

- YMETh OIIEpUPOBaTh TMOHATHUAMH: pPAIMOHAIBHBIE, HWPPALUOHATBHBIC,
MOKa3aTelbHble, CTENEHHbIE, Jorapudmuueckue, TPUTOHOMETPUUYECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATh IMOHATUSIMHU: MHOTOTPAHHUK, CEYEHUE MHOTOTPaHHUKA,
Ky0, mMmapajuienenuries, NpuU3Ma, NOUpaMuaa, ¢GUrypa M TOBEPXHOCTh
BpallleHus, UWIMHIAP, KOHYC, IIap, cdepa, cedeHus (GUrypbl BpallleHUs,
IUIOCKOCTBh, Kacarouiascs cepsl, MIINHAPa, KOHyCa, TUIOMAAb HOBEPXHOCTH
NUPaMUJIbI, TPU3MBI, KOHYCa, HWIMHJIpA, IUIOHIaab cdepbl, o0beM Kyoa,
IPSIMOYTOJIBHOTO  Napajulefienuena, NUPaMUIbl, MPU3MBL, LWIMHJIPA,
KOHyca, Ilapa; YyMEHHE H300pakaThb MHOTOTPAHHUKA U TOBEPXHOCTHU
BpalIeHUs, UX CEUEHUS OT PYKH, C TTOMOIIBI0 YEPTEHKHBIX MHCTPYMEHTOB U
AJIEKTPOHHBIX CPEACTB; YMETh PAclO3HABATh CUMMETPHUIO B IMPOCTPAHCTBE;
YMETh Paclo3HaBaTh NMPABWIbHBIE MHOTOTPAHHUKY;

- YMEThb OIEpUPOBATh NOHATHUSAMU: MPAMOYTOJIbHAs CUCTEMa KOOPAUHAT,

KOOPJAMHATHl ~ TOYKH, BEKTOpP, KOOPIAMHATHI BEKTOpa, CKaJIAPHOE

MIPOU3BEJICHUE, YTOJI MEXAY BEKTOpPaMH, CyMMa BEKTOPOB, IPOU3BEACHUE

BEKTOpa Ha 4MCJO; HAaXOIUTh C IIOMOIIBI0 H3YYEHHBIX (opmyn

KOOPJMHATHI CEPEIUHBI OTPE3KA, PACCTOSHHE MEXKY ABYMS TOUKAMH
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- YMETh OLEHHBATh PUCKH U CBOEBPEMEHHO
IPUHUMATh PELICHUS [0 UX CHIXKEHUIO;

B) SMOLIMOHATILHBII WUHTEJUICKT,
npenonararomui copMupOBaHHOCTb:
BHYTpEHHEH MOTHUBAIHH, BKJTIOYAOIIEH
CTpEMJIEHHE K JOCTHXKECHUIO LIeJM U YyCIeXy,
ONITUMU3M, MHHUIMATUBHOCTD, yMEeHHe
JecTBOBATh, UCXO/I U3 CBOUX BO3MOYKHOCTEH;
- OMIIATHH, BKIIOYAIOIIEN  CIIOCOOHOCTH
INOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE JAPYIHX,
YYUTHIBATh ero npu OCYIIECTBIICHUH
KOMMYHHKAIMH, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKHUBAHHUIO;

- COLMAIbHBIX HAaBBIKOB, BKJIIOYAIOIINX
CHOCOOHOCTh  BBICTPAaWBaTh OTHOIICHHUS C
JPYTUMH JIIOABMHU, 3a00TUTBHCS, MPOSBIATH
MHTEPEC U pa3peniatb KOH(IUKTHI
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OK 04
DddexkTrrHO
B3aUMO/JICVCTB
OBaTh u
pabotath B
KOJJICKTHBE |
KOMaH/Ie

TOTOBHOCTD K CaMOpPa3BHUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPEICTICHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON U COLIMAIbHON
JIEATEIIbHOCTH;

OgnageHue YHUBEPCATbHBIMHU
KOMMYHHUKATHBHBIMU JICHCTBHUSIMHU:

0) cOBMECTHas ICSITCIIbHOCTD:

- TIOHMMAaTh W WCIOJb30BaTh IMPEUMYIICCTBA
KOMaHJHOW ¥ UHJIMBUyadbHOU paboThI;

- IPUHAMATH IIETTU COBMECTHOMN JIEATEIBHOCTH,
OpraHU30BBIBaTh U KOOPAUHHUPOBATH JICHCTBUS
M0 e¢ JOCTHXKCHHIO. COCTaBIIAThH  IIJIaH
NEHCTBUI, pachpeneisiTh pOId C  Y4ETOM
MHEHUH YYaCTHHUKOB OOCYXIATh PEe3yIbTaThl
COBMECTHOM paboOTHI;

- KOOPJMHHUPOBATh W BHINOJIHATH pPabOTy B
YCIOBUSIX ~ PEaTbHOr0,  BUPTYabHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBISTH TMO3UTUBHOE CTPATETUYECKOE
MTOBEJICHUE B Pa3TMYHBIX CUTYaITUsX,
MPOSIBIISATE TBOPYECTBO U BOOOpakeHUE, OBITh
MHUIINATABHEIM.

OBnaseHre YHUBEPCAIBHBIMH PETYISATUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U APYTHUX JII0JIei:

- NPUHUMATh MOTHBBI W apTyMEHTHI JIPYTUX
N2 (71 npu aHaIn3e pe3yIbTaToB
JIEATENHHOCTH;

- TpHW3HaBaTh CBOE MPaBO M MPABO
JIFO/IeH Ha OIMIMOKH,

- pa3BUBaTh CHOCOOHOCTH TMOHHUMATh MHpP C
MO3UIUH JIPYTOTr0 YeJIOBEKa

JIpyrux

- YMETh ONEPUPOBATH MOHATUSMU: CIyYalHBIA ONBIT U CIy4aliHOE COOBITHE,
BEPOATHOCTh CIy4allHOTO COOBITHSI; YMETh BBIYHUCIATH BEPOSTHOCTH C
UCTIOJIb30BaHUEM I'paUUeCKUX METOJIOB; IPUMEHSTH (POPMYIBI CIOKECHUS U
YMHOXEHHUSI BEPOATHOCTEH, KOMOWHATOpHBIE (akTel U GOPMYIBl MpU
peLIeHNH 3a7ay; OILCHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4yallHBIMM BEJIMYMHAMHU; YMEHHUE NPUBOJIUTH IMPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YKCEN B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;
- YMeTh CBOOOJHO OMEPUPOBATH MOHSATUSIMU: CTENEHDb C LIEJBIM ITOKa3aTeleM,
KOpPEHb HATypaJIbHOW CTENEHH, CTENEHb C PALMOHAIbHBIM IIOKa3aTelleM,
CTENEeHb C JIEHCTBUTENIBHBIM (BEIIECTBEHHBIM) IIOKaszarejeM, Jorapupm
4KCIla, CHHYC, KOCHHYC U TAaHT'€HC ITPOU3BOJIBHOIO YUCIIA;
- yMeThb CBOOOJIHO OMEpUPOBATh MOHATUSAMHU: rpaduk (QyHKIHUHU, OOpaTHAs
¢byHKIMsA, KOMIO3UIMA (YHKIMW, JWHEHHas QYHKOWSA, KBaapaTHIHAS
byHKIMS, cTeneHHas GYHKIHS C LeJIbIM M0Ka3aTeaeM, TPUTOHOMETPUYECKUE
¢yHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, ITOKa3aTeNbHAs W
norapudmuueckas QyHKIIMH; YMETb CTPOUTh Tpaduku (PYHKIIHA, BHIIOJIHATD
npeoOpa3zoBanus rpadukoB QyHKINH;
- YMETb HCHOJb30BaTh rpaduku (QYHKIMHA JUIs HM3Y4EeHUS HpPOLECCOB U
3aBHCHUMOCTEH MpH pPELIeHUH 3aJad U3 JPYruX Y4eOHBIX MPEIMETOB U U3
peanbHOM JKU3HHU; BRIpakaTh (pOpMyJIaMH 3aBUCUMOCTH MEX/Y BEIMYMHAMU;
- CBOOOJHO OIEpPUPOBATh MOHATUSAMU: YETHOCTh (DYHKLUHU, MEPUOTUIHOCTH
(GyHKLNHU, OTPaHUYEHHOCTh (YHKLIUH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
dbyHKIIMM, HauOoJIbIlIee M HAaMMEHBIIIee 3HAYCHUST QYHKIIMUA HA TIPOMEKYTKE;
YMETb IPOBOJUTH UCCIIE0OBaHNE (DYHKIINH;
- YMETh HCHOJb30BaTh CBOWCTBA W Tpaduku (QyHKUMH [UId pelieHus
ypaBHEHMI, HEpaBEHCTB M 3aJady C DapamMeTpamu; H300pakaTb Ha
KOOPJIMHATHON TUIOCKOCTH MHOKECTBA PEIICHHWI ypaBHEHHI, HEPAaBEHCTB
U UX CUCTEM
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OK 05
OcymecTBIsTh
YCTHYIO U
MUCHbMEHHYIO
KOMMYHHUKAIU
IO Ha
rocyaapCcTBeHH
OM SI3BIKE
Poccuiickoit
®enepanuu ¢
Y4ETOM
0COOEHHOCTEH
COLMAJILHOT'O U
KYJIbTYPHOI'O
KOHTEKCTa

B o6macTu 3cTeTHYeCKOro BOCITUTAHMS:

- 3CTETHMYECKOE OTHOLIEHHWE K MHUpPY, BKIIOUas
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIOPTa, TPyda U OOIIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTH BOCIIPUHUMATH PA3IMYHBIE BUIbI
MCKYCCTBa, TPAJUIMU U TBOPYECTBO CBOETO M
JpYruX HapoAOB, OUIYIIAaTh 3SMOIMOHAIBHOE
BO3/ICHCTBHE UCKYCCTBA;

- YOeKIEHHOCTh B 3HAYMMOCTH JI TUYHOCTH U
oO1recTBa  OTEYECTBEHHOTO W MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPaIuLUi
Y HapOJIHOTO TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIP@KEHHUIO B pPa3HbIX

BUJAaX HCKYCCTBAa, CTPEMJICHHE TPOSIBIISATH
Ka4ecTBa TBOPYECKOI JTMYHOCTH;

OBnanenue YHHUBEpPCaIbHBIMU
KOMMYHHKaTUBHBIMH JIEHCTBUSMMU:

a) o0reHue:

- OCYUIIECTBJISATh KOMMYHHUKAllMd BO BCEX
cdepax KU3HHU;

- pacro3HaBaTb HeBepOalbHbIE  CpEICTBa
OOIIeHUs, TMOHMMATh 3HAYCHHE COIUAIBHBIX
3HAKOB, pacro3HaBaThb MPEANOCHIIKI
KOH(QUIMKTHBIX ~ CHUTyallud W  CMATYaTh
KOH(JIUKTBI;

- Pa3BEpPHYTO M JIOTHYHO H3JaraTb CBOIO
TOYKY 3pEHHs C HMCIIOJIb30BAaHHEM SI3BIKOBBIX
CpencTB

- YMETb ONEpUpPOBATh MOHATUSAMHU: CpeAHee apudMeTHuecKoe, MenuaHa,
HauOoJblllee W HaMMEHbIllee 3HAYCHHs, pa3Max, JIUCIEpCHUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIOBOrO Ha0Opa, yMEHHE H3BJIEKaTb, HHTEPIPETUPOBATH
uH(pOpMaLIMIO, MPEACTaBICHHYI0 B TaliMllax, Ha auarpammax, rpadukax,
OTpaXKAIOIYI0 CBOMCTBA pEAIbHBIX MPOLECCOB M SBICHWUN; NPEICTABIATH
uHpoOpMallMI0O € TOMOMIbIO  TaOJaMI M JguarpamM;  HCCIEA0BaTh
CTAaTHCTUYECKUE JaHHBIC, B TOM YHCIE C MPUMEHCHHEM TrpauuecKux
METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

- yMEeTh OIEpUpPOBaTh TMOHSTHSMHU: TOUYKa, IMIpsiMas, IUIOCKOCTb,
MPOCTPAHCTBO,  JBYTPaHHBIA  YTOJ, CKpEIIMBAIOIINUECS  TPsMEIE,
[apajuleIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroil
MEXIY NpPSIMBIMH, YroJl MEXAY MPSAMOM M IUIOCKOCTBIO, YrOol MEXIy
IUIOCKOCTSIMHU, PAacCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE MEXAY
MPSIMBIMHU, PACCTOSTHUE MEXK1Y MIIOCKOCTSIMU;

- YMETh UCIIOJIb30BaTh NMPU PEIICHUH 33124 U3y4EHHBIE (DAKThl U TEOPEMBI
IUIAHUMETPUH; YMEHHE OIICHMBATh pa3Mepbl OOBEKTOB OKPYXKAOIIEro
Mupa
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OK
[IposBisTh
IPa’KJaHCKO-
MaTPUOTUYECK
YIO TO3UIIHIO,
JIEMOHCTPUPO
BaTh
OCO3HAaHHOE
MOBEJICHUE Ha
OCHOBE
TPaIUIIMOHHBI
X
oO1eyeoBey
€CKHX
IICHHOCTCH, B
TOM 4YHCIE C
Y4ETOM
rapMOHM3aLHU
i
MEKHAIUOHAIT
BHBIX u
MEXKPEINTn03
HBIX
OTHOIIICHUH,
MIPUMEHSATD
CTaHJapThl
AHTUKOPPYIIIT
HOHHOTO
MOBEJICHUS

06

- OCO3HaHHE OOYYaIOUIMMHUCS POCCUHCKOM
IPaXXAAHCKOW NICHTHYHOCTH;
- LEJICHANIPABICHHOE pPa3BUTHE BHYTPCHHEU

MO3UIIMA JIMYHOCTH HA OCHOBE JyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH HapoJI0B
Poccuiickoit  denepanyy, HCTOPUYECKUX U
HalMOHATBHO-KYJIBTYPHBIX TpaaULIMiA,
dbopmupoBaHUE CHCTEMBI 3HAYMMBIX
LIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYIIHUOHHOTO MHPOBO33PCHUS,
MPaBOCO3HAHUSA, OSKOJOTUYECKOH  KYJIBTYpHI,
CIIOCOOHOCTH  CTaBUTh ICIM MW  CTPOUTH

YKU3HEHHBIE IIJIaHbl;

B vacTu rpaxaaHcKkoro BOCIUTaHUS:

- OCO3HAHME CBOMX KOHCTUTYLMOHHBIX IpaB U
o0s13aHHOCTEH, YBaXKCHHE 3aKOHa u
IIPABOIIOPSAJIKA;

- MpPUHATHE TPAJAULUOHHBIX HALMOHAIbHBIX,
oOlIeYeIOBEYECKUX  TYMAaHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb  IPOTHUBOCTOSTH
HKCTpEMH3Ma, HalMOHAJIN3Ma,
JTVCKPUMUHALIAN 1o
PEUTHO3HBIM,  PAcOBBIM,
pU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JESITEIBHOCTD
B HMHTEpecax TpaXIaHCKOro  OOIecTBa,
y4acTBOBATh B caMOyIpaBJIeHUH B
00111e00pa30BaTEIbHON OpraHU3aIliu U JIETCKO-
IOHOIIECKUX OpraHu3alusiX;

- YMEHHE B3aMMOJEHCTBOBATH C COI[MAIbHBIMHU
UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKLUUAMHU
U Ha3HAuYEHUEM;

- TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM

UJICOJIOTUU
KceHodoOuwu,
COLMAJIbHBIM,
HaI[MOHATbHBIM

- YMETb OIIEPUPOBATH IIOHATUAMU: IPSIMOYIOJIbHAsL CUCTEMA KOOPAUHAT,
KOOpJMHAThl TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIIIPHOE
IIPOU3BEJICHUE, YTOJI MEKy BEKTOPaMH, CYMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHUCJIO0; HAXOIUTh C IOMOILBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI
CepeMHBI OTPE3KA, PACCTOSIHUE MEXKAY ABYMS TOUKAMU;
-yMeTb BbIOMPATh NOAXOIAIIMNA N3YUCHHBII METOJ IJIs peIlieHHs 3a/1a4H,
pacro3HaBaTh MaTeMaTH4YeCKUe (aKThl 1 MATEMATUYECKHE MOJICIN B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX, B UCKYCCTBE; YMEHUE IPUBOJUTD
IIPUMEPBI MATEMATHYECKUX OTKPBITUN POCCUKCKOW U MUPOBOM
MaTEMaTHYECKON HAYKH.
- yYMETb ONEPHUPOBATh IIOHATUSMH: CIy4aWHBIA ONBIT W CIIy4ailiHOE
COOBITHE, BEPOATHOCTh CIY4alHOTO COOBITHS; YMETb BBIYMCIATH
BEPOSITHOCTh C HCIHOJB30BAHUEM TpaUIECKUX METOJOB; MPUMEHSIThH
GopMysbl CIOKEHHSI U YMHOXXEHHUS BEpOSTHOCTEH, KOMOMHATOpPHBIE
dakTel u GopMynaBl TPU pEIICHUH 337ad; OLEHHBATH BEPOSTHOCTU
peanbHbIX COOBITUH; 3HAKOMCTBO CO CIy4alHBIMU BEIMYMHAMU; yMEHHE
IIPUBOJUTH IPUMEPHI MIPOSBIICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOAHBIX U
0OI1eCTBEHHBIX SBJICHUAX
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JESITEIIbHOCTH;

aTPUOTHUYECKOTO BOCIIUTAHUSA:

- c(hOpMHUPOBAHHOCTH POCCUICKOMN
TPaXIAAHCKOW WACHTUYHOCTH, IaTPUOTU3MA,
YBOXEHHUsT K CBOEMY Hapoay, 4yBCTBa
OTBETCTBEHHOCTH Ilepen PonuHo#, ropaoctu 3a
CBOM Kpai, cBow PomuHy, cBOHM A3BIK U
KYJIBTYDY, IIpoLuIoe u HaCTOALLEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuuy;

- IICHHOCTHOE OTHOILIEHHE K IOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U IPUPOJHOMY
HaCJIEJUIO, NaMATHUKaM, TPaAULMsIM HapOIOB
Poccnn, noctmxkenusm Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- uaeiHass yOeXJAEHHOCTb, TI'OTOBHOCTb K
CILY’>KCHHIO u 3aIuTe Oreuectna,
OTBETCTBEHHOCTb 3a €T0 CYAh0Y;

OCBOCHHbIE OOYYalOIIMMUCS MEXIpPEIMETHbIE
MOHSTHSI M YHUBEPCAJIbHbIE y4eOHbIE JNEHCTBUS
(perynsTUBHBIE, II03HABaTENbHBIE,
KOMMYHUKaTHBHbIE);

- CIOCOOHOCTb ~ MX  HCHOJBb30BaHUS B
IIO3HABATEIIbHOM M  COLMAJIbHOM IpPaKTHKE,

TOTOBHOCTh K CaMOCTOSITEJIBHOMY
MJIAHUPOBAHUIO W OCYIIECTBJICHHUIO y4eOHOI
JIEeSATEIbHOCTH, OpraHu3aLu y4eOHOro
COTPYJIHHYECTBA c MeJarornIeCKUMHU
pabOTHUKAaMU M CBEPCTHUKAMHU, K y4YacCTHIO B
MOCTPOEHUHU WHIUBUTYTBHOU
00pa3oBaTeNbHON TPACKTOPHUH;

- OBJIQJICHHE HaBBIKAMH y4eOHo-

HCCJIeI0BATEIbCKOM, MPOEKTHOU "

COITMAJILHOM NeITEeILHOCTH
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OK 07
ConeiicTBOBaT
b COXPaHEHUIO
OKpYy>Karoleu
Cpenbl,
pecypcocoepe
KEHUIO,
MIPUMEHSITD
3HAHUS
W3MEHEHUU
KJIUMara,
TIPUHIIMUITBI
OepeKIIMBOTO
MIPOU3BOJICTBA
, dQPexTHBHO
JIIENCTBOBATEH B
YpE3BbIYANHBI
X CUTYyaIHsIX

00

- HE NPUHUMATH JACHCTBHS, MPUHOCAIINE BpEN
OKpYKalollleil cpee;

- yYMETb NPOTHO3UPOBATh HEOIArONPHUSTHHIC
3KOJIOTUYECKHE IIOCJIEICTBUS
MPEAIPUHUMAEMBIX JAEHCTBUM, NMPEAOTBpPALIATh
UX;

- paclupuTh OTIBIT
3KOJIOTUYECKOW HaIPaBJIEHHOCTH;
- pa3pabaThiBaTh IUTAH PEHICHUS MPOOIEMBI C
Y4E€TOM aHaJM3a UMEIOLIUXCS MaTepUalbHbIX U
HEMAaTEPHUAIBHBIX PECYPCOB;

- OCYIIECTBJISITh LEJICHANPABICHHBIA IOUCK
nepeHoca CpeiAcTB M CHOCOOOB JCHCTBUSA B
npo(hecCHOHANBHYIO CPey;

- YMETh NEPEHOCUTH 3HAHUS B NTO3HABATEIBHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3ZHEACSITETbHOCTH;
- MpeIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UAEU
C IO3ULUMHU  HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

- 1aBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTH
KOPPEKTUBBl B JEATEJIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YIBTATOB LEINAM

ACATCIIbHOCTH

- yMeTh ONEpUPOBATh MOHATHUAMHU: (QYHKUUS, HEHpepbiBHas (QyHKIHS,
IIPOM3BO/IHAs, NEPBOOOpa3Hasi, ONPEAEICHHbI HHTErpaj; yMeTb HaXOAUTh
MPOU3BOJIHBIC AIIEMEHTAPHBIX (DYHKIIMH, UCIIOJIB3YS CIIPABOYHBIC MATEPUAIIbI;
UCCIIEI0BaTh B MIPOCTEHIINX Cay4asx (PYHKIMM HA MOHOTOHHOCTb, HAXO/AUTh
HauOoONbIINE M HAaWMEHbIIUE 3HAYCHHS (YHKIMA; CTPOUTH TpaduKu
MHOI'OWJIEHOB C HCHOJb30BAHHMEM amapara MaTeMaTH4YeCKOro aHaju3a;
IIPUMEHSTHh IPOU3BOJHYIO IMpPU PELIEHUH 3aJad Ha [JBUKEHHE, pellaTh
IIPAKTUKO-OPUEHTHPOBAHHBIE 3aJjaud Ha HauOOJIbIIME W HAUMEHbIINE
3HAYEHUS], HA HAX0XJACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMeThb ONEpPHPOBATH MOHITHUAMU: IBUKEHUE B NPOCTPAHCTBE, MOIOOHBIE
¢burypsl B  IPOCTPAHCTBE; MCIOJIb30BaTh  OTHOUIEHHE  IUIOIIAJEH
MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (DUTYp IIPU PELISHUH 3a7ay;

- YMETbh BBIYUCIIATH T€OMETPUUECKUE BEIMYMHBI (JJIMHA, yrojl, IJIOUaib,
0o0beM, IUIOIIAAb ITOBEPXHOCTH), HCHOJb3ysd H3Yy4EHHbIE (GOPMYIbl U
METO/IbI
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IIK 1.2.

HUMCTH IIP aKTUYECKHI OIBIT:

YMETB:

Beimonuare - pa3paboTKe apXUTEKTYPHO-CTPOUTEIbHBIX - YUTaTh CTPOUTENIbHBIE U Pa0OUUE YEPTEXKU;
pacuersl u yepTexel; - BBINIOJIHATH YEPTEKHU IUIAHOB, (acagoB, pa3pe3oB, CXEM C MOMOIIBIO
KOHCTpYHpPOBa - BBIIOJIHEHMSI pacueToB 1o MH(POPMALIMOHHBIX TEXHOJIOTHH;
HUE IIPOEKTUPOBAHUIO CTPOUTENIbHBIX - 4YWTaTh TIEHEpajbHbIE IUIAHBl  YY4aCTKOB, OTBOJUMBIX  JUIS
CTPOUTEJIbHBI KOHCTPYKLIUH, OCHOBaHMUIA; CTPOUTENbHBIX OOBEKTOB,;
X - pazpaboTke u COIJIACOBAaHUU - oopMIATH YEPTEXH TEXHOJIOTMYECKOTO IPOEKTUPOBAHHS C
KOHCTPYKLIUH KaJeHJapHbIX  IUIAHOB  IPOM3BOJCTBA IPUMEHEHHEM UH(POPMALMOHHBIX TEXHOJIOTUH
CTPOUTENBHBIX ~ paboT HAa  OOBEKTE
KaIllUTaJIbHOI'O CTPOUTENIbCTBA
- pa3paboTKe KapT TEXHOJIOTHYECKUX U
TPYAOBBIX MPOLIECCOB.
IIK 5.1. MMETh IPAKTUYECKUH OIIBIT: YMETB:
CocraBnenue - cOope, 00pabOTKe M HAKOIUIEHUH HAYYHO- - BecTd Talenu yyera pabodyero BpeMEeHHU, yCTaHABJINBAaTh COOTBETCTBUE
CBOJHBIX TeXHUYecKoM uHpopmanuu B oOjacTu (aKkTUYECKH BBINMOJIHEHHBIX BUIOB U KOMIUIEKCOB paldoT paboTam,
crienupuKanu CTPOUTEJILCTBA. 3asBJICHHBIM B IOTOBOPE MOJPSIIa U CMETHON JOKYMEHTALINH.
U u Tabmu
MOTPEOHOCTH
B
CTPOUTEIIbHBI
X u
BCIIOMOTaTelb
HBIX
MaTtepuagax H
o0opynoBaHU
u
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TemaTuueckoe IIAaHUPOBaHUE yqeﬁnoro npeamMera

KommuectBo B ToM gncie

aKaJIeMU4ECKUX

Howmep HanmenoBanue 4acoB BO dopMupyemble
CopepxaHue yaeOHOT0O MaTepuaa . Cp
ypoKa pasnena, TEMbI B3aumopencteuu | JI, YP I13 KOMIICTCHIIMH
c

npenojaBareiaeM
Paznea 1. IloBTOpeHne Kypca MAaTeMaTHKH OCHOBHO# IIKOJIBI

1-2 Lenp u 3amaun ba3oBble 3HaHUS U YMEHUS TI0 MaTEMAaTHKE B 2 2
MaTeMaTUKU IIpU pohecCuOHANBHON U B TOBCEIHEBHOM
OCBOCHUHU NEeSITEbHOCTH.

CTEUATBHOCTH

3-4 | Yucna u Beruncnenus. | [eicTBus HaJ MOJIOKUTETHLHBIMH u 2 2
Beipaxxenus u OTPHULIATEIbHBIMUA YMCIaMU, OOBIKHOBEHHBIMH U
npeoOpa3oBaHUs JIECITUIHBIMU IpOoOsSMHU. HevictBus co

CTEIEHSMH, bopMyIbl COKpAILlEHHOTO
YMHOXKEHHUSI.

5-6 | [IpakTnueckoe 3ansTHE | BHabl IuIockux GUryp M UX Miouiasb. 2 2 OK-01, OK-
Nel: [TpakTHKO-OPHEHTUPOBAHHEIE 337a9U B Kypce 02, OK-03,
«I"eomerpus Ha T€OMETPUHU Ha MIIOCKOCTH. OK-04, OK-
IUIOCKOCTH 05, OK-06,

7-8 | IIpaktuueckoe 3anstue | [IpocThle MpoLEHTHI, pa3Hble CIOCOObI UX 2 2 OK-07
Ne2: BblurciaeHust. ClI0KHbIE POLIEHTHI.

«IIpoueHTHBIE
BBIUUCIICHUSI
9-10 | Cucrems! ypaBHeHUH 1 | CriocOOBI pelIeHus] CUCTEM JTMHEHHBIX 2 2
HEPABEHCTB ypaBHeHUH. [TonsaTus: Mmarpuna 2x2 u 3x3,
omnpenenurens MaTpuilsl. Metoz [Maycca.
Cucrembl HeMMHENHBIX ypaBHEHUN. CHCTEMBI
HEPaBEHCTB.
11-12 | IpakTrueckoe 3ausTHEe | CIIOCOOBI PEIICHUS] CHCTEM JTMHEWHBIX 2 2

No3:

ypaBHeHUH. [lonsTusa: Mmatpuna 2x2 u 3x3,




«Cucrembl ypaBHEHUI
U HEPaBEHCTB»

onpenenurens maTpunsl. Merton INaycca.
CucreMbl HETMHEMHBIX YpaBHEHUN. CUCTEMBI
HEPABEHCTB.

13-14 | BxoaHO# KOHTPOJIb Breruucnenus u npeobpa3oBaHus. Y paBHEHUS U
HEpaBEHCTBA. | eoMeTpus Ha MIIOCKOCTH.
KontposbHas pabora.
Paznen 2. IIpsiMble M JIOCKOCTH B NPOCTPAHCTBE
15-16 | OcHOBHBIE TOHATHUS ITpenmer crepeomerpun. OCHOBHBIE TOHATHS
CTEpEOMETPUH. (Touka, mpsiMasi, IIIO0CKOCTh, IIPOCTPAHCTBO).
Pacnionoxenne npsimpix | OCHOBHBIE aKCHOMBI CTEPEOMETPHUH.
U TIOCKOCTEH I[Tepecexkarommuecs, napasuieibHble U
CKpemBaromuecs npsmeie. [IpusHak u
CBOMCTBO CKPEIUBAIOIINXCS MPSIMBIX.
OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.
17-18 | IlapannenbHOCTh [TapanenpHbIe psiMasi ¥ TUIOCKOCTb.
MPSIMBIX, IPAMOM U Omnpenenenue. [Tpusnak. CpoiicTsa (¢
IUIOCKOCTH, IJIOCKOCTEH | J0Ka3arenbcTBOM). [lapasienbHble MI0CKOCTH.
Omnpenenenue. [Ipusznak. CpoiicTBa (¢
JI0Ka3aTe’abcTBOM). TeTpasip U ero 3JeMeHTHI.
[Tapannenenunesn u ero seMenTsl. CBOWCTBA OK-01. OK-
NPOTHBOTIONOXKHBIX TPaHEl 1 AnaroHanei 03, OI’<-0 4,
napaenenunena. [locrpoeHue ceaeHuii. OK-07, TIK1.2
Pemenue 3anay.
19-20 | IIpaxTuueckoe 3ausTre | [lapamienbHbIe MpsiMast ¥ TIOCKOCTb.
Ne4: Onpenenenue. [Ipuznak. CoiicTBa (¢
[MTapannensHOCTH J0Ka3aTe’abcTBOM). [lapaiiensHbie TIOCKOCTH.
MPSIMBIX, NIPSIMOU U Omnpenenenue. [Tpusnak. CpoiicTsa (¢
TUTOCKOCTH, IJIOCKOCTEH | J0Ka3aTenbCcTBOM). TeTpasip u ero 3JeMeHTHI.
[Tapannenenunen u ero snemMeHTsl. CBoicTBa
IIPOTHUBOIIOJIOKHBIX TPaHEN U THAaroHaeu
napaenenunena. [locrpoenue ceueHuii.
Pemnrenne 3amau.
21-22 | Ilepnenaukynspaocts | Ilepnenaukynspuelie npsmele. [lapannensHsie

MPSIMBIX, IPSMOM U
ILIOCKOCTH, INIOCKOCTEM

IIPSIMBIE, TIEPIIEHANKYIISIPHBIE K INIOCKOCTH.
IIpu3HaK NepHeHAUKYISIPHOCTH IPSIMOU U
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miockocTH. [lokazarenscrBo. [lepnenaukynsap u
Hak/IoHHas. [lepneHuKyispHbIe MIOCKOCTH.
[Tpu3Hak nepreHIuKyIIpHOCTH IIIOCKOCTEM.
JlokazarenbcTBo. PaccTosiHUS B IPOCTpaHCTBE.

23-24 | Teopema o Tpex Teopema o Tpex MmepreHIUKYIsIpax.
MEePIIEeHIUKYIIIpax JlokazarenbcTBO. YTOI MEKIY MPSMON U
TUIOCKOCTBIO. YTOJ MEXKJTy IUIOCKOCTSIMHU.
25-26 | IIpaktuueckoe 3anstue | Teopema o TpexX MEpICHIUKYIIIpax.
Ne5: JlokazaTenbcTBO. Yo MEXTy MPSIMON 1
«Teopema o Tpex IUIOCKOCTBIO. YTOJI MEXTy IUIOCKOCTSMHU.
MEPIICHAUKYIISIPax»
27-28 | Ilpaktudeckoe 3aHsITHE | AKCUOMEBI cTepeoMeTpud. [lepneHIuKyIsIpHOCTD
No6: NPSIMO U TUIOCKOCTH, TApAJIICIbHOCTh JIBYX
«[lapannensHele, NPSMBIX, TIEPIICHINKYIISIPHBIX IJIOCKOCTH,
NEPIICHIUKYIISIPHBIE, NEPIEHIUKYIIIPHOCTD TIOCKOCTEH.
CKPELIHBAIOIIIUECS
PSIMBIC)
29-30 | IIpakTuueckoe 3aHsaTue | PacmonoskeHue MpsIMBIX U IJIOCKOCTEH B
Ne7: npoctpaHcTBe. [lepneHuKyaIspHOCTb U
«Pemenue 3amay. NapajIeIbHOCTh MPSMBIX U TUIOCKOCTEH.
ITpsimble u mitockocTH B | CKpeluBaronifecs npsmsle.
MIPOCTPAHCTBE»
Pa3nea 3. KoopanHaThl H BEKTOPBI
31-32 | JlekapToBBI JlekapToBbl ~ KOOpJAWHATHI B  IMPOCTPAHCTBE.
KOOp/IMHATHI B [Tpocreitmue 3a/1a4u B KOOpJMHATAX.
MIPOCTPAHCTBE. Paccrosiane MEXTY TIBYMST TOYKAMH,
Paccrosiane mexy KOOP/IMHATBI CepeIMHBI OTPE3Ka.
JBYMsI TOYKaMH.
Koopaunats!l cepetuHbl OK-02, OK-
oTpeska 03, OK-04,
OK-07, I1K1.2.
33-34 | Ilpaktuueckoe 3aHsaTHe | J(ekapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. ’

Ne8:
«/lexapToBBI
KOOPJIMHATHI B
IIPOCTPAHCTBE.

[Ipocreiinue 3a7auu B KOOpAUHATAX.
PaccrosiHue Mexny 1ByMsl TOUKaMH,
KOOPJMHATHI CEPEIMHBI OTPE3KaA.
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Paccrosinue mexny
JBYMSI TOUKaMH.
Koopaunarsl cepennnbl
OTpE3Ka»

35-36 | BekTopsl B Bekrtops! B npocTpancTBe. CioxkeHue U
MIPOCTPAHCTBE. YTOII BBIUMTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
MEX]y BEKTOPaMH. yrcio. Komrtanapusie Bektopsl. CkansipHoe
CkanspHoe MIPOM3BE/IeHNE BEKTOPOB. Pa3oxkeHune BekTopa
MIPOU3BEICHUE 110 TPEM HEKOMIUTAHAPHBIM BEKTOPaM.
BEKTOPOB Koopaunatel BekTopa, CKalsipHOE MPOU3BEACHUE
BEKTOPOB B KOOP/AMHATAX, YTOJI MEXKIY
BEKTOPAMH, yYTOJl MEX]Yy MPSMOI U MIOCKOCTHIO,
YroJl MeXKAY TIOCKOCTSIMH. Y paBHEHHE
I0cKOCTH. ['eoMeTprueckuii CMbICTT
onpenenuTens 2x2.
37-38 | Ilpaktuueckoe 3ansaTue | Bekropsl B mpoctpancTBe. CliokeHne u
NeQ: BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpPA Ha
«BexTops! B yucio. Kommnanapusie Bektopsl. CKansipHoe
MIPOCTPAHCTBE. YTOI POM3BEACHNE BEKTOPOB. Pa3okeHue BeKTopa
MEX]y BEKTOpaMH. 10 TPEM HEKOMIUIaHAPHBIM BEKTOpaM.
CkansipHoe KoopanHaTel BEKTOpa, CKAIISIPHOE TPOU3BEICHHE
MIPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXIY
BEKTOPOBY» BEKTOPAMH, YTOJI MEXKIY MPSIMON ¥ IIIOCKOCTHIO,
YroJl MeXAY MIIOCKOCTSIMU. Y paBHEHHE
IJIOCKOCTH. ['eOMeTpHYeCKHil CMBICIT
onpenenuTens 2x2.
39-40 | INpaktuveckoe 3ansaTue | KoopauHaTHas TIIOCKOCTh. Berancienue
Nel0: paccTosHUM U TUIOIIAJeH Ha MIIOCKOCTH.
«TpaktukoopueHTHpoB | KonnyecTBEHHBIE pacyeThl.
aHHbIE 3a]1a41 Ha
KOOPJAMHATHOU
TJIOCKOCTH
41-42 | Ilpaktuueckoe 3aHaTue | JleKapToBbl ~ KOOpPIMHATHI B  IPOCTPAHCTBE.

Nell:
«Penrenue 3amau.

Bektoper B mpoctpanctBe. ClioxkeHue U
BBIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
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Koopannatse! u
BEKTOPBI»

yucio. Kommiianapueie BekTopbl. CkanspHoe
MIPOM3BENICHNE BEKTOPOB. PasiokeHune BeKkTopa
o Tpem HEKOMILIaHAPHBIM BEKTOpPAM.
[Ipocreiimue 3aga4u B KOOpJMHATAX.
Koopaunatsl  BekTOpa, pacCTOSHUE MEXIY
TOYKaMH, KOOPJAHMHATBHI CEPEAMHBI  OTpe3Ka,
CKaJIIpHOE MIPOU3BEICHUE BEKTOPOB B
KOOpJMHATAX, YTrOJd MEXIy BEKTOpaMH, YIoJjl
MEXIYy MpSMONM M TUIOCKOCTBIO, YIOJd MEXIY
IUIOCKOCTSIMHU.

Pa3nea 4. OcHoBbl TpuronomMerpuu. Tpuronomerpuyeckue GyHKIUH
43-44 | Tpuronomerpuueckue | Paguannas mepa yria. [IoBopoT TOUKU BOKPYT
byHKIIUN Hayaya koopauHat. OnpeneneHue cCuHyca,
IIPOU3BOJILHOTO YTIIa, KOCHHYCa, TAHI'€HCA M KOTaHIreHca. 3HaKu
yucna. Pannannas u CUHYCa, KOCUHYCa, TAHI'€HCA U KOTaHT€Hca 10
rpajycHas Mepa yria YeTBEPTAM. 3aBUCUMOCTb MEX]ly CHHYCOM,
KOCHUHYCOM, TAH€HCOM M KOTAHI€HCOM OJIHOTO U
TOTO K€ yIJIa.
45-46 | Ilpaktudeckoe 3anatue | PagmanHast mepa yria. [ToBOpoT TOYKH BOKpPYT
Nel2: Hayaja koopauHatr. OnpezneneHue cuuyca,
«TpuroHomerpuueckue | KOCMHYCa, TAHT€HCAa U KOTAHT'€HCa. 3HAKU OK-01. OK-
byHKININ CHHYCa, KOCUHYCa, TAHT€HCA U KOTAHT€HCa 110 02 OI’<-03
MIPOM3BOJILHOTO YTJIa, YETBEPTSAM. 3aBUCUMOCTb MEXKIy CUHYCOM, OK,- 04 OK,-
yucia. Paguannas u KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJIHOTO U 05 OI’C-O 5
)
rpajycHas Mepa yriaa» | TOTO K€ yria. OK-b7 K51
47-48 | OcHOBHBIC Tpuronomerpuueckue Toxaecrsa. Cunyc, ’
TPUTOHOMETPUYECKHE | KOCHHYC, TAHT'€HC U KOTAHT€HC YIJIOB O U - (L.
toxaectBa. Dopmynbel | DopMyIIbl IPUBEACHUS.
IPUBEJICHUS
49-50 | OcHOBHBIE Tpuronomerpuueckue Toxaectsa. Cunyc,
TPUTOHOMETPUUYECKHE | KOCHUHYC, TAHI'€HC U KOTAHT€HC YIJIOB O U - (L.
toxaectBa. Dopmynbel | DopMyIIbl IPUBEACHUS.
IPUBEJCHUS
51-52 | Cunyc, KOCHHYC, CyMMma 1 pa3HOCTh cuHYCcOB. CymMMa U pa3HOCTh

TAHI'CHC CYMMBbI U

KOCMHYCOB. CHHYC U KOCUHYC ABOWHOTIO yIJIa.
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Pa3HOCTH JIBYX YTJIOB
CuHYC ¥ KOCUHYC
JIBOWHOTO yrJa.
DopmyIibl
MOJIOBUHHOTO yTJIa

®opmynel mogoBUHHOTO yriia. [IpeoGpa3oBanus
CYMMBI TPUTOHOMETPUYECKUX (PYHKUIUI B
MIPOU3BEJICHUE U ITPOU3BEJICHUS B CYMMY.
BripaxkeHue TpuroHoMeTpuieckux QyHKIui
Yyepe3 TAHI'€HC [T0JIOBUHHOTO apryMEHTA.
[IpeoOpa3zoBanms MPOCTEHIITNX
TPUTOHOMETPUYECKUX BBIPAKEHUH.

53-54 | IIpaktuueckoe 3ausitue | Cymma u pa3HocTh cuHycoB. CyMMa B pa3HOCTh
Nel3: KocuHYCOB. CHHYC ¥ KOCUHYC JBOMHOTO yTJa.
«Cunyc, KOCUHYC, ®opmynel nosgoBUHHOTO yria. IIpeoGpa3oBanus
TAHTE€HC CYMMBI U CYMMBI TPUTOHOMETPUYECKIX (PYHKINH B
Pa3HOCTH JIBYX YIJIOB IIPOM3BEACHUE U IPOU3BE/ICHUS B CYMMY.
CuHyc ¥ KOCUHYC BeipakeHne TpUrOHOMETPHUECKUX (HYHKIHNA
JBOWHOTO yTIJIa. yepe3 TAHI'€HC TI0JIOBUHHOIO apryMEHTa.
DopMyiibl [TpeoOpa3zoBanus mpocTEHIINX
MIOJIOBUHHOTO YTJIa» TPUTOHOMETPUUYECKUX BBIPAKCHUH.

55-56 | dynknum, nx cBoicTBa. | O0GIaCTh ONpEaeNeHIsI 1 MHOKECTBO 3HAYCHUN
CrniocoOblI 3a1aHus ¢ynkunit. Y¢THOCTD, HEYETHOCTD,
byHKIUH nepuoANYHOCTh PpyHKIKN. CriocoObI 3aJaHus

(byHKLIHUH.

57-58 | Tpuronomerpuueckue | OOGIaCTh OMpPEICIICHUS U MHOXKECTBO 3HAUCHUH
(GYHKINHU, UX CBOMCTBA | TPUTOHOMETPUYECKUX PyHKIMI. YETHOCTD,

U rpaduku HEYETHOCTH, IEPUOTUIHOCTD
TpUrOHOMeTpHUUYeckuX GyHKUui. CBONCTBA U
rpaduku QyHKIMHA y = cos X, y =sin X, y =tg X,
y =ctg X.

59-60 | IIpeoGpazoBanue Cxartue U pacTshKeHHe TpapuKoB
rpaduxoB TPUTOHOMETPUUECKUX (PYHKIIMA.
Tpuronomerpuueckux | [IpeobpazoBanue rpaduxos
GyHKIHI TPUTOHOMETPUUECKUX (QYHKIIHH

61-62 | Onucanue Hcnonbp30BaHne CBOMCTB TPUTOHOMETPHUYECKHUX
MIPOU3BOJICTBEHHBIX ¢byHKIMH B MpodecCHOHABHBIX 3a/1a4ax.
IIPOLIECCOB C MTOMOIIBIO
rpadukoB QpyHKUINN

63-64 | IlpakTuueckoe 3ansatue | Vcrosnp30BaHHE CBOMCTB TPUTOHOMETPUUYECKHUX
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Nel4:

«Onucanue
MIPOU3BOJICTBEHHBIX
MIPOIIECCOB C MOMOIIIBIO
rpaduKoB QYHKITHII»

¢byHKuni B mpoeccHoHabHBIX 3a/1a4ax.

65-66 | OGpaTHbBIC OGparHbie TpUroHoMeTpuueckue GyHkiuu. Mx
TPUTOHOMETPUYECKHE | CBOWMCTBA M rpaduKu
byHKIHH

67-68 | TpuroHomerpuueckue | YpaBHEHHUE COS X = a. YpaBHEHHE Sin X = a.
ypaBHEHUS U VYpaBHeHue tg x = a, ctg X = a. Perienue
HEpaBEHCTBA TPUTOHOMETPHUYECKUX YPABHEHUH OCHOBHBIX

TUIIOB: IPOCTENIIINE TPUTOHOMETPUUECKUE
YpaBHEHHsI, CBOJSIINAECS K KBAaJAPATHBIM,
pelaeMble pa3iokKeHUeM Ha MHOXKHTEINH,
onHopoaHsle. [Ipocreimme
TPUTOHOMETPUUYECKHE HEPABEHCTBA.

69-70 | IIpakTudeckoe 3aHsATHE | YpaBHEHHUE COS X = a. YPaBHECHHE Sin X = a.
Nel5: VYpaBHeHue tg X = a, ctg X = a. Pemenne
«TpUTOHOMETPHUYECKHE | TPUTOHOMETPUIECKHUX YPaBHEHHIH OCHOBHBIX
ypaBHEHMS U TUIIOB: IPOCTENIIINE TPUTOHOMETPUYECKUE
HEPaBEHCTBA» YpaBHEHHSI, CBOISIINECS K KBAIPATHBIM,

pelaeMble pa3iokKeHUEM Ha MHOXKHTEINH,
onHopoaHsle. [Ipocreimme
TPUTOHOMETPHUYECKHE HEPABEHCTBA.

71-72 | Cuctemsl CucreMbl IPOCTENIINX TPUTOHOMETPUYECKUX
TPUTOHOMETPHUYECKUX | YpaBHEHHIA.
ypaBHEHUH

73-74 | Tlpaktuueckoe 3anstue | [IpeoOpazoBaHHe TPUTOHOMETPUIECKUX

Nel6:

«Penrenue 3amau.
OCHOBBEI
TPUTOHOMETPHUH.
Tpuronomerpuueckue

byHKIHAN

BBIPAKECHUI. Pelllenre TpuroHoMeTpu4eCcKux
YPAaBHEHUI U HEPABEHCTB B TOM YHCIIE C
UCITIOJIb30BAaHUEM CBOMCTB (DYHKIIMH.

Pa3gea 5. KoMIiekcHBIE YHCIA
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75-76

KommniiekcHble uuncia

[Tonsitue koMILekcHOro yncia. ConpsKkeHHbIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apITyMEHT
KOMIUIEKCHOT0 yncia. opma 3anucu
KOMILJIEKCHOTO YHcia (reoMeTpuyeckas,
TPUTOHOMETpHUECKasl, anredpanyeckas).

o OK-01, OK-
Apudmernueckue IeHCTBUS C KOMITIEKCHBIMU 02. OK-03
YHCIIAMU. ’ ’
OK-04, OK-
77-78 | IlpumeHeHue BrlmmotHEHHE pacyeToOB C TOMOIIIBIO 05. OK-06
KOMIUIEKCHBIX YUCET KOMILIEKCHBIX urcen. [IpuMeps! Heronb30BaHus bK-O? '
KOMIUIEKCHBIX YHCEI.
79-80 | IlpakTuueckoe 3aHATHE | BBIOTHEHHE PacYETOB C TOMOIIBIO
Nel7: KOMIUIEKCHBIX uncen. [Ipumepsl ncronb30BaHus
«[Ipumenenwue KOMILJICKCHBIX YHCE.
KOMIUIEKCHBIX YHCEID)
Paspnen 6. IlpousBoanas pyHkuM, ee npMMeHEHHE
81-82 | IMonstue mpou3BoaHOM. | OnpeneneHne YUCIOBOM MOCIEIOBATSIILHOCTH U
@®opmyrbl U IpaBUiia crocoObl ee 3aanus. CBONCTBA YHCIOBBIX
g depeHIIMpOBaHUS nocneaoBarenbHocTell. OnpeneneHue npeaena
M0CJIeI0BAaTENbHOCTU. BrIuniciieHne npeenos
nocnenosarenbHocTel. [Ipeaen pyHkuu Ha
6eckoneuHocTH. [Ipenen pyHKIMU B TOUKE.
IIpupamenue aprymenra. [Ipupamenne
byHKIMH. 3a1a4u, TPUBOASAIIUE K TOHATHIO OK-01. OK-
npou3BoHOM. OnpeeneHre mMporu3BOTHOM. 02 OI’<-03
ANTOPUTM OTHICKAHUS IPOU3BOTHOM. ’ !
OK-04, OK-
83-84 | IIpomwsBoaubie cymmbl, | @opmyibl tuddepenupoBanus. [Ipapuia 05. OK-06
pazHoOCTH b depeHIpOBaHUS. OK-b7 K 5 1
MIPOU3BE/ICHHUS], ’ '
4aCTHOTO
85-86 | IIpaktuueckoe 3ansitue | @opmynsl quddepennnposanus. [IpaBuna

Nel8:

«IIpon3BoIHBIE CYyMMBI,
pa3HOCTH
MIPOU3BEACHNUS,
4acTHOTO»

TudepeHIpoBaHus.
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87-88 | IlpousBoaHbIe Onpenenenue cioxxuou pynkuuu. IIponsBoaHas
TPUTOHOMETPUUYECKUX | TpUroHomerpuueckux ¢pyHkuuii. [Iponssoanas
GyHKIHH. CJIOKHOM (DyHKIIHH.

[IpounsBoaHas ciioxkHOK
GbyHKIIUN

89-90 | [TonsTHe o [Tonsitue HenpeppiBHOM (hyHKIMH. CBOMCTBA
HETPEPHIBHOCTH HenpepbIBHON QyHKIUU. CBSI3b MEKIY
dbynkuun. Mertop HETMPEPBHIBHOCTHIO M TU(PPEPEHITUPYEMOCTHIO
MHTEPBAJIOB (GyHKIMU B TOUKE. AJITOPUTM PELICHUS

HEPaBEHCTB METOJIOM UHTEPBAJIOB.

91-92 | I'eomeTpuvecKkuii U ['eomeTpryeckuii CMbICI IPOU3BOIHON PYHKIIUU
¢bu3nyeckuit CMbICI — YrioBo# k03¢ (HUIIMEHT KacaTeabHON K
IIPOU3BOIHOMN rpaduKy QYHKIMH B TOUYKE. Y paBHEHUE

KacaTeJIbHOU K rpaguKy GyHKUHUU. AITOPUTM
COCTaBJICHUS YPAaBHEHUS KacaTelbHOH K rpaduky
bynkun y=f(x).

93-94 | dusHYEeCKHiA CMBICT dusznyeckuil (MeXaHUYECKUI) CMbICIT
IIPOU3BO/IHOM B MPOU3BOIHONM — MTHOBEHHAsI CKOPOCTh B MOMEHT
po¢heCcCuOHATBHBIX BpeMmeHu t: v =S’ (t).
3ajavax

95-96 | MOHOTOHHOCTh Bospacranue u yobiBanue QyHKIHIH,
¢bynkuuu. Toukn COOTBETCTBHUE BO3pPACTAHUS U yOBIBAHUS
KCTpEeMyMa GbyHKUIMY 3HaKY pou3BoiHOU. [ToHsATHE

MIPOM3BOIHON BBICHIETO MOPSIKA, COOTBETCTBUE
3HaKa BTOPON MPOU3BOJHOM BBITYKIOCTH
(BorHytocTH) (PyHKIIMU Ha OTpe3Ke. 3a7aun Ha
MaKkCUMyM 1 MUHUMYM. [IoHSATHE aCUMIITOTHI,
CIOCOOBI X OMpeneeHus. AJITOPUTM
uccie1oBaHus QYHKIMU U TIOCTPOCHUS ee
rpaduka ¢ moMoIIbo TPOu3BOAHOU. [IpoOHO-
JTUHeNHHast QyHKIHSL.

97-98 | UccnenoBanue HccnenoBanue GyHKIIMA HA MOHOTOHHOCTD H
(GYHKIMN ¥ TOCTPOEHHUE | TOCTPOCHHUE TPaPHKOB.
rpadukoB

99- | Haubousbuiee u HaxosxaeHne HanOoJbIero 1 HAMMEHBIIETO
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100 | HauMeHbIIee 3HAUCHUS | 3HAUYEHUH (PyHKIMIA, HOCTpOoeHKE TpaduKoB
byHKIUN MHOTOYJICHOB C UCIOJIb30BAaHUEM allrapara
MaTeMaTHYECKOr0 aHAJIN3A.
101- | HaxoxnueHnue HaumeHnsiee 1 HanOoJIbIIEE 3HAUCHUE
102 | onTuMankHOTO byHKIMN.
pe3ylbTaTa ¢ MOMOIIBI0
MPOU3BOJHOM B
MPAKTUYECKHX 3a]ja4ax
103- | Ilpaktuueckoe 3anartue | @opmynsl u npaBmia auddepeHInpoBaHMsL.
104 | Nel9: HccnenoBanue QyHKIMIA ¢ TOMOIIBIO
«Pemenue 3anad. npou3BoaHON. Hanbomnpiiee u HanMeHbIIee
[IpousBonHas 3HaYeHUS (PYHKIIHH.
¢byHkuuu, ee
MIPUMEHEHUE»
Pa3znes 7. MHOTOIPAHHUKHY U TeJIa BPAIEHUS
105- | Bepmunsl, pedpa, [Tonsitue MHOTOrpanHuKa. ETo anemMeHTsI:
106 | rpanu MHOTOTpaHHHMKA | BEpILIUHBL, peOpa, rpanu. Juaronans. CeueHue.
BeImmyKiible ¥ HEBBITYKIIbIE MHOTOTPAaHHHKH.
107- | Ilpusma, ee [Tonsitue npusmsl. Ee ocHOBaHus 1 G0KOBBIE
108 | cocraBistomtye, rpanu. Beicota npusmsl. [Ipsmast 1 HakIOHHAS
ceuenue. [Ipsmas u npusma. [IpaBuibHas npusMma. Ee ceuenue.
MIpaBUIIbHAS TPU3MBI
109- | IMapamnenenunen, ky6. | Ilapannenenumnen, cBoicTBa MPSAMOYTOJIBHOTO OK-01. OK-
110 | Ceuenue ky0a, napauienenunesna, kyo. Ceuenue kyoa, 02 OI,<-03
napajiesienune a napajjesenunesa. OK’- 04 OK1-
111- | [Mupamuna, ee [Mupamua u ee snemenTsl. CeueHue TUPaMUIbL. 05 OI,(-06
112 | cocTaBisroIIneE, [IpaBunpHasg nupaMua. Y ceueHHasi TUPAMUIA. OK-b7 K 1’ 5
ceuenue. [IpaBunpHas ’ ’
nupaMpa. Y cedeHHas
nupaMuIa
113- | BokoBast u monHas [Tnomans 60KOBOM U MOJHON TOBEPXHOCTH
114 | moBepXHOCTb MPU3MBI, | MPU3MBI, MTUPAMUIBI.
TTUPAMH/TBI
115- | Cummerpus B KyOe, CuMMeTpHsl OTHOCUTEIBHO TOYKHU, TIPSIMOH,
116 | mapamnenenumnene, iockocTu. CuMMeTpusi B KyOe,
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IIpU3Me, IUpaMuJIe

napajuiiCJICnmIcac, npusmMe, mupamuc.

117- | Ilpumepsl cummetpuii B | CuMMeTpuUs B IPUPOAE, ApXUTEKTypE, TEXHUKE,
118 | npodeccun B OBITY.
119- | Ilpaktuyeckoe 3anstue | CuUMMETpUs B IPUPOAE, APXUTEKTypE, TEXHUKE,
120 | Ne20: B OBITY.
«ITpumepsl cuMmeTpuii
B Ipodeccum
121- | IlpaBuibHbIC IloHsiTHE TPABUILHOTO MHOTOI'PAHHUKA.
122 | MHOrOrpaHHUKH, UX CaoiicTBa IPaBWJIbHBIX MHOTOTPAHHHUKOB.
CBOMCTBA
123- | Hununap, ero Hununnap u ero sneMeHTsl. CeyeHne HUInHapa
124 | cocraBsromme. (mapamienbHOe OCHOBaHUIO U ocH). Pa3zBepTka
Ceuennie nuIMHApa UIMH]IPA.
125- | Konyc, ero Konyc u ero anementsl. CeueHnue Konyca
126 | cocramistomue. (mapasielbHOe OCHOBAHUIO U MTPOXOJISIINEE Yepe3
Ceuenue KoHyca BEpPIINHY), KOHMUYECKHE ceueHus. Pa3BepTka
KOHYyca.
127- | YcedeHHBIH KOHYC. VYceuennslit konyc. Ero oopasyromias u BeicoTa.
128 | Cedenue yce4eHHOTO CeueHue yceueHHOTo KOHYyca.
KOHYyCa
129- | lap u cepa, ux [ap u cdepa. Bzanmuoe pacnonoxenue cepsl
130 | ceuennus u rockoctr. Cevenue mapa, chepsl.
131- | IlousTue 06 oOBeMe [Tonstre 06 o6veme Tena. O0beM Kyba u
132 | tena. OTHOMmIEHUE MPSIMOYTOJIBHOTO Mapasuienenumnena. Oobem
00BbEMOB MOAOOHBIX TeJ | IPU3MBI U IUIUHpa. OTHOIIEHHE 00BEMOB
MoA0OHBIX TeJ. ['eomMeTpruecKuii CMBICI
ornpenenurens 3-ro nopska.
133- | Ilpaktuueckoe 3anartue | OOBeMbI mupamMuIbl U KoHyca. O0BeM mrapa.
134 | Ne21: [1nomaau noBepXHOCTEM TEl.
«O0BEMBI ¥ ILIOIIAIA
MIOBEPXHOCTEH Te»
135- | Ilpaktuueckoe 3anartue | KomOuHaImMm reoMeTpuyecKux Tedl.
136 | Ne22:

«KomOuHanmuu
MHOTOTPaHHUKOB ¥ TEJ
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BpaIICHUS»

137- | [Ipaktuueckoe 3aHsTue | KomMOMHAIIMK T€OMETPUUCCKUX TEI.
138 | Ne23:
«KomOunaruu
MHOTOTPAaHHHUKOB U TEJ
BpAalllCHUs»
139- | Ilpaktuueckoe 3anarue | Mcmnonb3oBaHue KOMOMHAIIMI MHOTOTPAHHUKOB
140 | Ne24: Y TeJ BPAIIEHUS B MPAKTHUKO-OPHUEHTHPOBAHHBIX
«["eomerpuueckue 3ajavax.
KOMOMHAIINY HA
MIPAKTHKE)
141- | Ilpaktuueckoe 3anstTue | OOBEMBI U IUIOIIAIU IOBEPXHOCTHU
142 | Ne25: MHOT'OTPAaHHUKOB U TE€J BPALLIEHHUS.
«Pemenue 3anad.
MHOrorpaHHUKY 1 Teia
BPAILICHHS
Pasnea 8. IlepBooOpa3Hasi pyHKUMHU, ee IPUMEHEHHE
143- | IlepBooOpa3zHas 3ajaua 0 BOCCTAHOBJICHUH 3aKOHA JBMKEHUS 10
144 | pynkuuu. [IpaBuna U3BECTHOM ckopocTH. [loHATHE MHTETpUpPOBAHUS.
HaXO0XKJICHHS O3HakOMIICHHE C TIOHSTHEM UHTETpaia u
NepBOOOPA3HBIX nepBooOpasHoit g pynkuun y=f(x). Pemenne
3aj1a4d Ha CBSA3b MIEPBOOOPA3HOI U ee
IIPOM3BOIHOM, BBIYHMCIIEHNE IEPBOOOpa3HON A1
nanHou ¢pyHkuuu. Tabmuia popmyi mist OK-01. OK-
HaXO0XXJeHUs epBooOpasHbIX. M3yueHue 00 OI,<-03
IIpaBHJIa BBIUYMCIICHUSI IEPBOOOPA3HOM. OK’- 04 OK1-
145- | ITnomans 3ajaun, TpUBOASIINE K TIOHITHIO 05 OI,<-06
146 | xpuBOIMHEHHON OTIpe/IeIEHHOr0 UHTErpajia — O BBIYUCICHUH OK-b7 K 5’ 1
Tpanenuu. Popmyna TUIOINAAN KPUBOJIMHEHHON Tpanenuu, o ’ '
Herorona — JleitOaumna nepemMeleHnu Touku. [lonstue onpeaenéHHOro
uHTerpaia. ['eoMeTprudeckuii U Gu3MUecKuit
CMBICIT OTIpeieieHHoro nHTerpaita. ®opmyna
Herorona— JleliGHua.
147- | Ilousatue 00 ['eomeTpuyeckuii CMBICT OMIPEACICHHOTO
148 | ompeneneHHOM WHTErpaa.
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UHTErpaje KaKk

IO
KPHUBOJIMHEHHON
Tpanenuu
149- | Ilpaktuyeckoe 3aHsITHE | ['€OMETPUYECKHIA CMBICI OMPEACICHHOTO
150 | Ne26: unrerpana. @opmyna HerotoHa - JleliOHuma.
«OnpeneneHHbIi Pemenue 3aa4 Ha MpUMEHEHUE UHTETpaja Jyis
WHTErpal B KUZHN» BBIUMCIICHHS (PU3NUECKUX BEIMYMH U IUIOMACH.
151- | Ilpaktuueckoe 3ansitue | [lepBooOpasnas ¢pynkiun. [Ipasuna
152 | Ne27: HAXO0XJIEeHUA repBooOpasHbix. Ee mpumenenue.
«Pemenue 3anad.
[TepBooOpazuas
¢byHkuuu, ee
MIPUMEHEHUE»
Pa3znen 9. Crenenn u kopau. CreneHHasi QyHKUMs
153- | Crenennas GyHKIUSA, [TonsiTve KOpHS N-OM CTENEHU U3
154 | ee cBoiicTBa AefCTBATENBHOTO rcia. DYHKIMH Y= n X HX
cBoiicTBa U rpaduxu. CBoiicTBa KOpPHS n-oif
CTETIEeHHU.
155- | [IpeobGpazoBanue [IpeoOpazoBanre upparmoOHAIbHBIX BEIPAKEHUM.
156 | BeIpakeHMI ¢ KOPHAMHU
N-O CTETeHU
157- | CBoiicTBa CTEIEHHU C [TonsiTHe cTEeneHH ¢ JHOOBIM palliOHATBHBIM
158 | panmoHaNbHBIM U nokazareneM. CteneHHble QyHKINHU, UX OK-01, OK-
NEWCTBUTEIILHBEIM CBOIiCTBa U rpaduKu. 02, OK-03,
MoKa3aTeIIsIMHU OK-04, OK-
159- | Ilpaktuueckoe 3aHATHE | PaBHOCMIIBHOCTH UPPAIMOHATIBHBIX YPaBHEHUN U 05, OK-07
160 | No28: HepaBeHCTB. MeTonbl uX pemeHus. Pemenue
«Pemenune UPPaIMOHATIFHBIX YPAaBHEHUI U HEPABEHCTB.
MppaIMOHATEHBIX
YpaBHEHUH U
HEPaBEHCTBY
161- | IIpaktuyeckoe 3aHsTHE | PaBHOCHIBLHOCTH UPPAIMOHATILHBIX YPABHEHHH U
162 | Ne29: HepaBeHCTB. MeTo/ipl ux pemieHus. Pemenne

«Perenne

UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
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HppaIMOHATIBHBIX
YpaBHEHUU U
HEPaBEHCTBY

163- | [Ipaktuueckoe 3anstue | OnpenerncHue CTENEHHON (QYHKITUU.
164 | Ne30: Vcnonb30BaHue €e CBOMCTB MPH PEIICHUH
«CTeneHu 1 KOpHHU. YPaBHEHUI U HEPABEHCTB.
Crenennasi GyHKIUS
Pasznea 10. Iloka3zareabHas GyHkuus
165- | Iloka3arenbHas CreneHb ¢ NPOU3BOJIBHBIM JEHCTBUTEIBHBIM
166 | ¢pynkuus, ee cBoiicTBa | mokazareneM. OnpeseneHne noKa3aTeIbHOI
¢byHKLUY, ee CBOMCTBA U IpauK. 3HAKOMCTBO C
NPUMEHEHHEM TI0Ka3aTeNbHON (PYHKIUH.
Pemienue nokazaTenbHbIX YpaBHEHHH
(YHKIIMOHATIBHO-TPa(UUECKUM METOJIOM.
167- | Pemenue Pemenue noka3aTenbHbIX YpaBHEHHH METOAOM
168 | mokasarenbHBIX ypaBHUBAHHS [TOKA3aTEJCH, METOIOM BBEICHUS
YpaBHEHUH U HOBOH NepeMeHHOMN, (yHKIIMOHAIBHO-
HEPaBEHCTB rpaduveckuM MetoaoM. Perenne
NOKa3aTeIbHbIX HEPABEHCTB.
169- | IlpakTuueckoe 3aHaTHe | PemeHue moka3aTenbHBIX YPAaBHEHHIA METOIOM OK-01. OK-
170 | Ne31: YpaBHUBAHMS MOKa3aTese, METOJIOM BBEJCHUS 02 OI,<-03
«Pemenue HOBOM MEPEMEHHOM, (PYHKIIMOHAJIbHO- OK’-O 4 OK1-
MoKa3aTeIbHbIX rpaguueckuM MetosioM. Perenue 05 OI,<-07
YpaBHEHHIA U MOKa3aTeIbHBIX HEPABEHCTB. ’
HEPaBEHCTBY
171- | [Ipaktuueckoe 3aHsTue | Pemenne moka3zareabHbIX YpaBHEHUN METOIOM
172 | Ne32: YpaBHUBAHMS MOKa3aTesei, METOJIOM BBEICHUS
«Pemenune HOBOM MEpPEeMEHHOH, PYHKIIMOHAIbHO-
MoKa3aTeIbHbIX rpaduueckuM MetooM. Perenue
YpaBHEHHIA U MOKa3aTeIbHBIX HEPABEHCTB.
HEPaBEHCTBY
173- | Cucremsr Pemenne cucreM nokas3aTellbHBIX YPAaBHEHHM.
174 | mokazaTenbHBIX
YpaBHEHUU
175- | IlpakTtuueckoe 3aHsaTHe | PemeHne noka3aTesnbHbIX YPaBHEHUN METOJIOM
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176 | Ne33: YpaBHUBAHMS MIOKa3aTeIei U METOJI0M BBEICHUS
«Pemienue 3anay. HOBOH NIepeMeHHOM. Pellenne nokasaTenbHbIX
ITokazarenbHas HEPaBEHCTB.
byHKIHS

Pa3nea 11. Jlorapugmsl. Jorapupmuueckass pyHkuus
177- | Jlorapudm yucna. Jlorapudm uuncna. JlecaTuuHbIN U HATYpaTbHBIN
178 | ecaTudHsbli u norapudmsl, 9UCIO €.
HaTypaJbHbIN
JorapuMbl, YUCIIO €
179- | Csoiicta norapudmos. | CoiictBa sorapudmon. Oneparus
180 | Omeparnus norapuMUpOBaHUSI.
JorapuMUPOBAHUS

181- | Jlorapupmuueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA.

182 | ¢ynkuus, ee cBOWCTBA

183- | IIpaktuueckoe 3anstue | [loHaTue norapupMuyecKoro ypaBHeHHUS.

184 | No34: Onepanus noTeHUUpoBaHusl. Tpu OCHOBHBIX
«Pemienune METO/a PELIeHUs JTOrapu(PMUIECKUX YPAaBHEHUI:
J0rapuPMUUECKUX (GyHKIIMOHAIbHO-TpadUUECKUi, METO/
ypaBHEHMUH U NOTEHIMPOBAHUS, METO]] BBEIEHUSI HOBOU
HEPABEHCTBY nepemMeHHoi. Jlorapudmudeckue HepaBeHCTBA.

185- | Ilpaktuueckoe 3anatue | IloHsATHE JOrapupmMUUECKOro ypaBHEHHUS.

186 | Ne35: Omneparyst MOTEHIUPOBaHUS. TPH OCHOBHBIX
«Pemienne METO/a PeLIeHUs Jorapu(PMUIECKUX YpaBHEHUI:
JorapuPMUUECKUX (GyHKIIMOHAIBHO-TpadUUECKUi, METO/
ypaBHEHUH U NOTEHIMPOBAHUS, METO]] BBEIEHUSI HOBOU
HEPABEHCTBY nepemMeHHoil. Jlorapudmudeckue HepaBeHCTBA.

187- | Ilpaktuueckoe 3anarue | IloHsTHE JOrapupMUUECKOro ypaBHEHHUS.

188 | Ne36: Onepartyst MOTEHIUPOBaHUS. TPH OCHOBHBIX
«Pemenne METO/a PeUIeHUs Jorapu(PMUIECKIX YpaBHEHUI:
JorapupMUUECKUX GyHKIMOHAIbHO-TpadUYeCcKuil, METO/
ypaBHEHMI U MOTEHIMPOBAHUS, METO]I BBE/ICHUSI HOBOM
HEPABEHCTBY nepemMeHHoi. Jlorapudmudeckue HepaBeHCTBA.

189- | Ilpaktuueckoe 3anarue | IloHsATHE JOrapupmMUUECKOro ypaBHEHHUS.

190 | Ne37: Oneparyist MOTEHIUPOBaHUS. TPH OCHOBHBIX

«Perenne

METO/a PEeUIeHHUs JIOTapu(PMUIECKIX YPAaBHEHUH:

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-07,
[IKS.1
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JorapuMUIECKIX
YpaBHEHUU U

(byHKIMOHATBHO-TpaQUUECKHA, METOA
HNOTEHLIUPOBAHUS, METO]I BBEICHNUSI HOBOI

HEPABEHCTB nepeMmeHHoil. Jlorapudmuueckrue HepaBeHCTBA.
191- | Cucremsl AJITOPUTM PEIICHHS CUCTEMbI YPaBHEHUH.
192 | norapudpmuyeckux PaBHOCHIIBHOCTD JTOrapu(pMUUECKUX ypaBHEHUI
ypaBHEHHH U HEPaBEHCTB.
193- | Jlorapudwmsl B ipupone | [Ipumenenue norapudma. Jlorapudmraeckas
194 | u TexHUKE cripanb B npupoae. Ee maTemaTtuueckue
CBOMCTBA.
195- | Ilpaktuueckoe 3anarue | Jlorapudpmudeckas ¢pynknms. Pemenue
196 | Ne38: MPOCTEHIINX JIOTapU(MUIECKIX YPAaBHEHUH.
«Pemenue 3anad.
Jlorapudmel.
Jlorapudmuyeckas
GyHKIIS
Pa3nes 12. MHo:kecTBa. JjieMeHThI TeopuHu rpagos
197- | MHuoxecTBa [Tousatre muOX)ectBa. [1oAMHOXKECTBO.
198 Omneparyu ¢ MHOKXECTBAMH.
199- | Ilpaktuueckoe 3anatue | Onepauuu ¢ MHOKeCTBaMu. Pemenue
200 | Ne39: MIPUKJIATHBIX 33]1a4.
«Onepauuu ¢ OK-01, OK-
MHOYKECTBAMM» 02, OK-03,
201- | I'padmr [Tonstue rpada. Cs3HbI rpad, 1epeBo, UK OK-04, OK-
202 rpad Ha MIOCKOCTH. 05, OK-07,
203- | [Ipaktuyeckoe 3ansatue | Oneparuu ¢ MHOXKecTBaMH. Onrcanue [IKS.1
204 | Ne40: peaNIbHBIX CUTYallUi C TOMOIIIbIO MHOYKECTB.
«Pemrenue 3amay. [Tpumenenue rpadoB K peLIeHUIO 3ajay.
MHnoxecTBa, ['padsr u
UX IPUMEHEHHUE»
Paszpnen 13. DineMeHTbl KOMOMHATOPHKH, CTATUCTUKHU U TEOPUH BEPOSATHOCTEH
205- | OcHOBHBIC TIOHSATHS [TepecTaHOBKH, pa3MeIIeHUs, COUSTAHNSI.
206 | KOMOWHATOPUKH OK-01, OK-
207- | CoObITHe, BeposTHOCTE | COBMECTHBIE U HECOBMECTHBIC COOBITHSL. 02, ITIK.5.1
208 | coObiTus. Cnoskenne 1 | TeopeMbl 0 BEpOSITHOCTH CYMMBI COOBITHIA.

42




YMHOKEHHE
BEPOATHOCTEM

VYcnoBHas BEpOSITHOCTh. 3aBUCUMbIE U
He3aBHCHUMBbIe cOObITHS. TeopeMbl 0
BEPOSTHOCTH MPOU3BEICHUS COOBITHIA.

209- | IIpakTtuueckoe 3ausATHe | OTHOCHTENIbHAS YaCTOTa COOBITHS, CBOMCTBO €€
210 | Ne4l: ycroiuuBocTU. CTaTUCTUUYECKOE ONIPEIEIICHNE
«BeposaTHOoCTh B BepOATHOCTH. OLIeHKa BEPOATHOCTH COOBITHUS.
npodeccnoHaTbHBIX
3ajayax»
211- | duckperHas ciydyaiiHas | Buasl cmyuaitaeix BenuunH. OnpeaeneHue
212 BEJIMYHMHA, 3aKOH €€ JIMCKPETHOM CITy4ailHOM BEJIMUMHBI. 3aKOH
pacnpeneneHus pacrpeeneHus: AUCKPETHOM CIIy4yalHOU
BeMYMHbI. Ee ynClioBblE XapaKTePUCTUKU
213- | BeposTHOCTH B [TepBruuHas 06pabOTKa CTATUCTUYCCKUX JTAHHBIX.
214 | mpodeccrnoHaTBHBIX ['paduueckoe ux npenacrasienne. Haxoxaenue
3ajavax CPEIHMX XapaKTEPUCTUK, HAOIII0JaeMbIX
JTAHHBIX.
215- | IIpakTtuueckoe 3ansatue | IlepBuunas oOpabOTKa CTATUCTHYECKUX JIAHHBIX.
216 | Ne42: I'paduueckoe ux npeacrasnenue. Haxoxaenue
«BeposTHOCTh B CPEIHMX XapaKTePUCTUK, HAOII0IaeMbIX
po¢heCcCuOHATBHBIX JTAHHBIX.
3ajjauax»
217- | [IpakTudeckoe 3aHsTHE | DiaeMeHTH KomOnHatopuku. CoObITHE,
218 | Ne43: BEPOSTHOCTH COOBITHSA. ClI0)KEHUE U YMHOKEHHE
«Penrenne 3amau. BEPOSATHOCTEM.
OneMeHThI
KOMOMHATOPHKH,
CTaTUCTHKH U TEOPUU
BEPOSITHOCTEMN
Pa3nes 14. YpaBHeHHUsI H HEPaBEHCTBA
219- | PaBHOCHIIBHOCTB PaBHOCHIIBHOCTE ypaBHEHUI Y HEPABEHCTB. OK-01. OK-
220 | ypaBHEeHMI U Omnpenenennst. OCHOBHBIE TEOPEMBI 02 OI’(-03
HepaBeHCcTB. Ob1mue PAaBHOCWIBHBIX IIEPEX0JAX B YPABHEHUAX U OK,- 04 OK’-
METO/IbI peIIeHus HepaBeHCTBax. OO0IIKe METO bl PeLICHUS 05 OI’<-06
YpaBHEHHUI: IEPEX0/1 OT paBEHCTBA (PYHKIIHH K OK-E)? K 5’ 1
, ITIK.5.

PaBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX
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GYHKIHUI, METOT PA3JIOKECHISI HA MHOKHUTEIH,
METO/I BBEJCHUS HOBOI IIEPEMEHHOM,
(YHKIMOHATBHO-TpaQUUECKHI METO/.

«CoctaBieHue u
peleHue
po¢heCcCuOHATBHBIX
3a/1a4 ¢ TOMOIIIbIO
YPaBHEHHUI»

221- | I'paduyeckuii MeToO OO0m1re METOIbI pellieHUsT HEPABEHCTB: MEPEeX0/1
222 | peuieHus ypaBHEHUH, OT CpaBHEHUsI 3HAYCHUN (PYHKLIUH K CPAaBHEHHIO
HEPaBEHCTB 3HAYCHUH apryMEHTOB JUISI MOHOTOHHBIX

(GyHKUNH, METOJ] HHTEPBAJIOB, (YHKIIMOHAIHHO-
rpaduueckuii Meroa. ['padudeckuii MeTox
pelIeHNs ypaBHEHUI U HEPABEHCTB.
223- | Ilpaktuueckoe 3anstue | Onpenenenue Moayis. Packpeitue Moyis mo
224 | No44: onpezaenenuto. [Ipocreiiine ypaBHeHUS U
«YpaBHEHUS U HepaBeHCTBa ¢ MoayneM. [Ipumenenue
HEpPaBEHCTBA C PaBHOCHIIBHBIX TIEPEXOJIOB B OIPEIEICHHBIX
MOJTYJIEM» TUTIAX YPABHEHUH M HEPABEHCTB C MOJYJICM.
225- | [Ipaktuyeckoe 3aHsTue | PerieHue TeKCTOBBIX 3a1au MPOPECCHOHATBHOTO
226 | Ne45: COJICpKAHUA.

IIpoMe:xxyTOYHAasi aTTecTalus (3K3aMeH)

JI — nexnus
Yp — ypok

[13 — mpakTUyeckoe 3aHsATHE
CP — camocTosiTenbpHas paboTa
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YcnoBus peanuzanuy IporpaMMbl y9eOHOTO MpeaMeTa
Peanu3anust nporpaMmel peaMera TpedyeT HaIu4Yusl y4eOHOTO KaOMHeTa MaTeMaTHKHY.

O0OopynoBanue y4deOHOro ka0usera: [l peanu3anuy OpoOrpaMMbl y4eOHOTO NpeaMera
PelyCMOTPEH y4eOHbI KaOMHET MaTeMaTUYeCKUX TUCIUILINH, OCHAICHHBIN 000pyI0BaHUEM: TOCKOM
yueOHOI, pabouNM MECTOM TPEIOAaBaTeNs, CTOJIAMH, CTYJIbSIMH (IO YUCITy 00ydJaromuxcs), mradamu
JUTSL XpaHEHUS pa3JaTOYHOro AUJAKTUYECKOro MaTepuana U Jp.; TEXHUYECKUMH CpeICTBaMU 00y4YeHUs
(KOMIIBIOTEPOM, CPENCTBAMU ayIM0-BU3yaIU3alluU, MYJIbTUMEIUNHBIM IPOEKTOPOM).

OO6opynoBaHne y4yeOHOro KaOuMHeTa M padoUMX MeCT KaOuHeTa:

[I9BM:
- DualCore Intel Core i3, 3200 MHz/RAM-2Gb/HDD-1Tb/DVD-RW/ GeForce GTS 450
1024Mb/monutop ViewSonic VA2232 Series 22" LCD (1 kommt.);
- JloxanbHas cetb moj ynpasiaeaunem OC Windows 10.
Hocryn k:
- DIICKTPOHHOU OMOIMOTEKE;
- yueOHO-TIpOorpaMMHasi JOKYMEHTAITHSI.

Marepuansr YMK:

B cocraB yuebHO-MeTOqMUECKOTO O0ecnedeHus mporpaMMbl 00IIe00pa3oBaTeabHOM yueOHOTro
npeamera «MaTeMaTHKay BXOJISAT:
- HarsAHbIE TOCOOMS (KOMIUIEKTHI y4eOHbIX TaOJuIl, CTEHIOB, CXEM, IIJIaKaTOB, IMOPTPETOB
BBIJIAIOIINXCS YICHBIX MAaTEMaTHUKOB U JIp.);
- JIUJAKTUYeCKUe MaTepuanbl (3aJaHus Ui KOHTPOJBHBIX palbOT, IS pa3HBIX BHUJIOB OLIEHOYHBIX
CPEICTB, K3aMEHa U JIp.);
- TEXHMYECKHE cpeAcTBa OOyueHUs (IEePCOHATbHBIA KOMIBIOTEP C JIMIEH3HMOHHBIM IPOrPaMMHBIM
obecrnieueHreM; MYJIbTUMEINIHBIA TPOEKTOP; MHTEPAKTUBHASI IOCKA, BBIXO]] B JIOKATHHYIO CETh);
- KOHTPOJIHHO-OIIEHOYHBIE CPE/ICTBA;
-METOIMYECKHE PEKOMEHIAITNH JIJIsl 00 y4JaroNIMXCs 110 HAPABJICHHUSIM 00pa30BaTEIIbHOMN IS TeITbHOCTH;
- nudpossie 00pa3zoBaTEeNbHbBIE PECYPCHI;
- HHCTPYKIIUHU TI0 OXpaHe TPyJia U TEXHUKE OC30IMaCHOCTH.

TexHuveckue cpeacTBa 00y4eHHUsI:

II9BM:

- DualCore Intel Core i3, 3200 MHz/RAM-2Gb/HDD-1Th/DVD-RW/ GeForce GTS 450
1024Mb/monutop ViewSonic VA2232 Series 22" LCD (1 komri.)
- TexHuueckue ycJIOBHS peaju3alui NPOrpaMMbl:
- - KOMMYHHMKAIHOHHbIE CpeICTBAa: DJIEKTPOHHAs Mmodra Materova.nata@yandex.ru, BHAEOCBSI3b
Sunexc tenemocrt, Discord, cormansubie rpymms Viber, WhatsApp, VK;

- - obOpasoBarteabHble miIaTdopmbl: IOpaiit [Pexxum moctyna https://urait.ru], Book [Pexum
noctyma https://www.book.ru/]
- - cucrema ynpasiienusi ooyuenuem: Moodle [Pexxum moctyna https://sdo.nkit89.ru/my/]



https://urait.ru/
https://urait.ru/
https://urait.ru/

HNudopmannonHoe odecnevyenmne
Ilepeuenr  peKkOMeHAYeMBIX  Y4eOHBIX, JJIEKTPOHHBIX  00pPa30BaTEJbHBIX U
HH(OPMAINUMOHHBIX PecypcoB
HNHTepHET-pecypcoB, J0NMOJHUTETbHOI JUTEPATYPHI
OcHoBHbIE NeYaTHbIe H31aHUSA

1. Maremaruka: yueOHuk/ bammakos M.U.- 2-e w3a., crep. - M: KHOPYC, 2019.
(Cpennee npodeccruoHanbHOE 00pa30BaHUe)

2. Maremaruka: anreOpa U Hadajga MaTeMaTHYECKOrO aHaJIM3a, reoMeTpus. Anredpa u
Havayia MaTeMaTudeckoro ananuza. 10-11 kmacc. Anmumos II.A., Konsirun FO.M., TkaueBa M.B.
u npyrue. - M: [Ipocsemenue, 2022.

3. Maremaruka: anredpa U Hayalla MaTeMaTHYECKOIo aHajiu3a, reomeTpus. ['eomerpus.
10-11 kmacc. Aranacsu JI.C., byryzoB B.®., Kagomues C.b. u apyrue. - M: Ilpocsemienue,
2022.

4. Maremarnka: anreOpa U Ha4ajla MATEMaTHYECKOTO aHaIKM3a, reoMeTpus. Anredpa u
Hayaja MaTeMaThuyeckoro ananmusa (B 2 yactsax). 10 kmacc. Yacts 1 Mopakosuu A.I'., CemeHoB
I1.B.; Yacte 2: MopakoBud A.I'. u npyrue; noj penakuueit Mopakosuua A.I'. - M: MHemo3uHa,
2021.

5. Maremaruka: anreOpa U Hadajga MaTeMaTHYECKOrO aHAJIM3a, TeoMeTpus. Anredpa u
Hayaja MaTeMaTUYecKoro ananusa (B 2 yactsax). 11 kmacc. Yacts 1 Mopakosuu A.I'., CemeHoB
I1.B.; Yacts 2: MopakoBud A.I'. u npyrue; noj penakuueit Mopakosuua A.I'. - M: MHemo3uHa,
2021.

6. Maremaruka: anredpa ¥ Havyajga MaTEeMaTHYECKOTO aHAIIN3a, TeoMeTpus. Anredpa u
Hayaja Marematuuyeckoro anammsa. 10 knacc. Huxonbckuit C.M., Iloranos M.K., PemerHukoB
H.H. u npyrue. - M: [Ipocsemenue, 2021.

7. Maremaruka: anreOpa U Hayajga MaTeMaTHYECKOrO aHaln3a, reoMeTpus. Anredpa u
Hadayia MaremMarudeckoro ananm3a. 11 knacc. Hukonbckuii C.M., Ilotamos M K., PemernukoB
H.H. u npyrue. - M: [Ipocemenue, 2021.

8. Maremaruka: anrebpa W Hadajla MaTEeMaTHYeCKOTO aHAM3a, TE€OMETPHS.
I'eometpus.10-11 xmace. IToropeno A.B. Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOTO
aHanmmu3a, reomeTpus. ['eomerpusi.10-11 knace. [Toropenos A.B. - M: IIpocsemenue, 2019.

9. Maremaruka: anrebpa U Ha4yajga MaTeMaTHYECKOTO aHAINU3a, reoMeTpus. [ 'eomeTpusi.
10 kmace. AnekcannpoB A.Jl., Bepuep A.JL., Peokuk B.U. - M: [IpocBemenue, 2021.

10. Maremaruka: anreOpa ¥ Hadajga MaTeMaTUYECKOTO aHalu3a, reoMeTpus. ['eomerpusi.
11 kmacc. Anexcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipocemenue, 2021.
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KoHTpoJib 1 o11eHKa pe3yJIbTATOB 0CBOEHMSI Y4eOHOI0 NpeaMera
Kontposb 1 onieHka pe3yabTaToB OCBOCHHS Y4€OHOTO MpeIMeTa IMPOBOIUTCA B paMKaXxX TEKYILEH U MPOMEKYTOUHON aTTECTaIlUu.
Texyias aTrecranus IpOBOAUTCSA HA yUYEOHBIX 3aHATHIX B COOTBETCTBUU C TEMATUUYECKUM ILJIAHOM U TEXHOJIOTMUYECKUMHU KapTaMH 3aHSATHIA.
HpOMe)KYTO‘IHaSI arrecranuss IMPOBOAUTCA C MLCJIbIO KOHTPOJA OCBOCHUA O6y‘IaIOH_II/IMI/ICSI 3aIllJIAHUPOBAHHBIX PE3YJILTATOB OCBOCHUA
y4eOHOro MpeaAMeTa.
ITopsnok npoBeeHNs TEKYIEH U IPOMEKYTOUYHOM aTTECTAalUU ONPEIEISAETCS OLICHOUYHBIMU CPEICTBAMM.

Oo6mas/npodeccuoHanbHaA Pa3nea/Tema Tun oneHoYHBIX MEPONIPUATHS
KOMIIeTEeHLUSA
OK 01 Beibupars cnocod6sr |P 1, Temal.1,1.2,1.311-0/c,1.4,15,1.6 TectupoBanue
perIcHus 3agau | P 3, Temnr 3.1, 3.2, 3.3, 3.4, 3.5 IT-o/c, 3.6 VYcTHBIN onpoc
po(hecCHOHATTLHOM P 5, Temur 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7 I1I-o/c, 5.8, 5.9, 5.10, | MaremaTn4eckuii TUKTAHT
NEeATEIBHOCTH 5.11 NunuBuayanbHast caMmocTosTenbHas paboTa
MPUMEHUTEIHHO P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10 IT-o/c, | IlpencraBieHue pe3yIbTATOB MPAKTUICCKUX
K pa3JINYHbIM KOHTEKCTaM 6.11 pador
P 7, Temwm 7.1, 7.2,7.3, 74,75, 7.6, 7.7 IT-o/c, 7.8, 7.9, 7.10 | 3amura TBOpYECKHX pabOT
IM-o/c, 7.11,7.12, 7.13, 7.14, 7.15, 7.16, 7.17 KonTponbHas pabora

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3 IT-0/c, 12.4, 12.5, 12.6 IT-o/c, 12.7
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6
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OK 02 Hcnonb3oBath
COBpPEMCHHEBIE cpencTBa
MIOWCKa, aHanm3a u
UHTEPIIpETau
uHpopManuy, u
UH(pOpMaIOHHBIE
TEXHOJIOTUU JJISl BBITOJIHCHHS
3a1a4  TpodeccCHOHANBHON
JeSITeTbHOCTH

P1 Temall, 1.2,1.311-0/c,1.4,1.5,1.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 T1-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temn 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 IT-o/c,
5.11

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7, Temrr 7.1,7.2,7.3, 7.4, 7.5 I1-0/c, 7.6

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5

P9 Temr 9.1, 9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-0o/c, 11.7
P12, Temnr 12.1, 12.2,12.3, 12.4, 12.5 I1-o/c, 12.6

TectupoBanue

YcerHblii onpoc

MaremaTuyecKuid TUKTaHT

NunuBuayanbHast caMmocTodTenbHas paborta
[IpencraBinenne pe3yiabTaTOB IPAKTHUECKUX
pabort

3ammrTa TBOpUECKuX padot

KonTponbnas pabora

OK 03 [IInanupoBatb U
peann30BhIBaTh COOCTBEHHOE

npodeccroHatbHOE u
JINYHOCTHOC Pa3sBUTHUC,
IpeANPUHIMATETBCKYIO
JACATCIIbHOCTD B
npodeccuoHaabHOM  cdepe,
UCIIOJIb30BaTh  3HAHHS  TI0
(MHAHCOBOW T'PaMOTHOCTH B
Pa3INIHBIX KN3HCHHBIX
CHUTYaIUSIX

P1, Temall, 1.2,1.311-0/c,1.4,15,1.6

P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temnr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 IT-o/c,
5.11

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7, Tems 7.1,7.2,7.3, 7.4, 7.5 I1-o0/c, 7.6

P 8, Temr1 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temsr 9.1, 9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 IT-o0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 12.4, 12.5 IT-0/c, 12.6

TectupoBanue

VYeTHBII onpoc

MaremaTuyecKui TUKTaHT

NunuBuayanpHas caMoCTosITeNIbHAs paboTa
[IpencraBnenue pe3yabTaToB MPaKTUYECKHUX
pabort

3amuTa TBOPUYECKHUX padoT

KonTponbnas pabora
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OK 04 D¢ dexTuBHO
B3aUMO/ICHICTBOBATh "
paboratb B KOJUIEKTUBE U
KOMaH/Ie

P1 Temall, 1.2,1.311-0/c,1.4,1.5,1.6

P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temum 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temn 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 II-o/c,
5.11

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 6.9, 6.10
II-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7, Temn 7.1,7.2,7.3,7.4, 7.5II-0/c, 7.6

P 8, Temr1 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temrr 9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 I1-0/c, 12.6

TectupoBanue

YcerHblii onpoc

MaremaTuyecKuid TUKTaHT

NunuBuayanbHast caMmocTosTenbHas paborta
[IpencraBinenne pe3yiabTaTOB IPAKTHUECKUX
pabort

3ammrTa TBOpUECKuX padot

KonTponbnas pabora

OK 05 OcymiecTBIATh
YCTHYIO W MHUCHMEHHYIO
KOMMYHHKAIHFO Ha
rOCyJapCTBEHHOM SI3BIKE
Poccniickoit  ®@epepannn ¢
y4eToM 0COOEHHOCTEH
COIMAJIBHOTO U KYJIbTYPHOT'O
KOHTEKCTa

P1 Temalll, 1.2,1.311-0/c,1.4,1.5,1.6

P 4, Temn 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temn 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 IT-o/c,
5.11

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7, Temn1 7.1,7.2,7.3,7.4, 75 II-0/Cc, 7.6

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5

P9 Temsr9.1,9.2,9.3,94

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-0o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 12.4, 12.5 I1-o/c, 12.6

TectupoBanue

YceTHBIT onpoc

MaremaTudeckuii JUKTAHT

WnauBuayanbHas caMoOCTOsATENbHAS paboTa
[IpencraBnenue pe3yabTaToB INPaKTUYECKHUX
pabor

3aiuTa TBOPUYECKUX padoT

KonTtponbHas padota
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OK 06 IMposiBnsaite | P 1, Tema 1.1, 1.2, 1.3 T1-0/c, 1.4, 1.5, 1.6 TectupoBanue

TPaKIaHCKO- P 4, Temn 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10, | YcTHbIi1 onpoc

naTpuoTHYecKyo nosuuuio, |4.11 MaremaTuyecKuid TUKTaHT
JIEMOHCTPHUPOBATH P 5, Temn 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 II-o/c, | NunuBuayanpHas caMOCTOsTEIbHAs paboTa
OCO3HAaHHOE TMoBejeHue Ha | 5.11 [IpencraBinenne pe3yabTaTOB IPAKTHUECKUX
OCHOBE tpaguimonHelx | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 Il-o/c, 6.8, 6.9, 6.10 | paGoTt

00I1IeUeI0BEUECKUX IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17 3amuTa TBOPYECKHUX padoT

nenHocreii, B TomM umciae ¢ | P7, Temnr 7.1,7.2,7.3, 7.4, 7.5 I1-o/c, 7.6 3amuTa HHAUBUAYATbHBIX TPOCKTOB
y4eTOM rapmonmzanuu | P 12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 T1-o/c, 12.6 KonTponpHas padora

MEKHAIIMOHAIbHBIX u

MEXPEITUTHO3HBIX

OTHOILIEHUH, MIPUMEHSTh

CTaHIaPTHI

AHTUKOPPYIMIHUOHHOTO

ITOBEICHUS

OK 07 CopgeticrBoBare |P 1, Tema 1.1, 1.2, 1.3 11-0/c, 1.4,1.5,1.6 TectupoBanue

coxpaHeHMI0O  okpyxatomeir | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o0/c, 2.6 YcTHBIN onpoc

Cpeibl, pecypcocOepeKeHHIO,

MPUMEHSATH 3HAHUS 00
W3MEHCHUU KJIMMaTa,
MPUHIUIIBI OepeKIIMBOTO
MPOU3BOJACTBA, APHEKTUBHO
JIeMCTBOBATH B

qpeBBBI‘IafIHI)IX CUTyalusIx

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temn 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 TI-o/c, 4.8, 4.9, 4.10,
4.11

P 5, Temn 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10 IT-o/c,
5.11

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11, 6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P7,Temn1 7.1,7.2,7.3,7.4, 75 II-0/Cc, 7.6

P 8, Temr1 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temsr 9.1,9.2,9.3,9.4

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6 IT-o/c, 10.7

P11, Temsr 11.1, 11.2, 11.3 IT-o0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 12.4, 12.5 IT-0/c, 12.6

MaremaTtudeckuii JUKTAHT

WnauBuayanbHas caMoOCTOsATENbHAS paboTa
[IpencraBinenure pe3yabTaTOB MPAKTHUECKUX
pabor

3aiuTa TBOPUYECKUX paboT

3amyTa MHAMBUAYAIBHBIX TIPOEKTOB
KonTponbnas pabora
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[IK 1.2. BeINOAHATD pacyeTsl
u KOHCTPYHPOBaHNE
CTPOUTENBHBIX KOHCTPYKLIUH

P1, Tema 1.3
P2, Tema 2.5
P 3, Tema 3.3
P7Temsr 7.7, 7.10

TectupoBanue

YcerHblii onpoc

MaremaTuyecKuid TUKTaHT

NunuBuayanbHast caMmocTodTenbHas paborta
[IpencraBnenue pe3yabTaToB MPaKTUYECKUX
pabort

3amuTa TBOPYECKHUX padoT

3aimuTa UHIMBUYyaIbHBIX TPOEKTOB
KonTtponsHas pabora

[IK 5.1. CocraBnenue
CBOJHBIX CHEIU(HUKAIUN H
TabJIMIl ~ TOTPEOHOCTH B
CTPOMTENBHBIX u
BCIIOMOTaTeIbHBIX

Marepuaiax u 000pyJI0BaHUH

P4, Tema 4.7

P 6, Tema 6.10

P 8, Tema 8.5

P 11, Tema 11.6

P12, Tema 12.2

P 13, Temsr 13.3, 13.6
P 14, Tema 14.5

TectupoBanue

VYerHbll onpoc

MaremaTnyecKuii TUKTaHT

NunuBuayanbHas caMmocTosTenbHas pabora
[IpencraBinenue pe3yabTaTOB MPAKTHUECKUX
pador

3aiuTa TBOPUYECKUX paboT

3amuTa UHINBUYyaJIbHBIX IIPOEKTOB
KonTponbnas pabora
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