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1. MacnopT padouyeii mporpaMMbl Y4eOHOT0 MpeMeTa

1.1. MecTo y4eOHOI0 npeMeTa B CTPYKTYpPe OCHOBHOM 00pa30BaTeILHOM
NpOrpaMMBbl:

VYueOnsiii mpenmer OVYIL.03 Matematuka siBisieTCsl 00s13aTEIbHON YacCThIO
00111e00pazoBaTeIbHOr0 IMKiIa (0a30Boi 00IICO0Pa30BaTEILHON AMCIUILINHON)
OIIOII B cootBerctBrM ¢ PI'OC COO no cnennansHocTH 43.02.15 TloBapckoe u
KOHJUTEPCKOE JIETIO.

[TporpamMma yuebHOW mucHUIIMHB «MaTemaTtnkay o0011e00pa3oBaTeNbHOM
NOJATOTOBKM MpEJHA3HAYEHA I U3y4eHHs AUcHUIUIMHBL «Maremartuka» B AOY
BO JIO «I'ocynapcTBeHHBI HHCTUTYT SKOHOMUKH, (PMHAHCOB, MPaBa U TEXHOJIO-
TUID.

Pabouas nporpamma o yueOHomy npenmery «MaremaTtrka» cocTaBjieHa Ha
YpOBHE cpeaHero oOuiero odpazoBaHusi C yuyeToM (enepanbHO pabouelt mpo-
IpaMMbl, Ha OCHOBE MOJOXEHHUM U TpeOOBaHUM K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
oOpazoBaTeapHOM ITporpaMmel, mipeacTaBiieHHBIX B PI'OC COO, B COOTBETCTBUU C
Konuenuueii npenogaBanus yaeOHoro npenamera « MareMaTukay, a Takxke ¢ yueToM
benepanbHON nporpaMmMbl BocnuTanus. [IporpamMmma pazpaboTraHa Ha OCHOBE MpPH-
MepHOM pabouell MporpaMmbl CpelHero ooiiero obpa3zoBaHusi «MaremaTuka
npeacrasieHHoOr MunncreperBom npocsemenuss PO ®I'BHY «MuacTuTyT cTpare-
M pa3BuTusg oOpazoBanus» Poccuiickoii akagemun oopazoBanus, 2022 roa. Ono0-
peHa penieHreM (eaepalbHOro y4eOHO-METOANYECKOTr0 00bEIMHEHUS IO 00IIeMY
oOpazoBaHuto, NpoTokoa 7/22 ot 29.09.2022 r.

Pabouast mporpamma y4eOHOW MUCHMIUIMHBI «MaTemMaTuka» SBISIETCS Ya-
CTBIO ITPOTrPaMMBbI ITOATOTOBKH CIIELIMAIMCTOB CPEIHETO 3BE€HA MO CHELUAIBHOCTH
43.02.15 TToBapckoe u koHauTEepCcKoe eo B cooTBeTcTBUM ¢ PI'OC cpeanero npo-
dbeccroHanbHOTO 0OPa30BaAHUS.

Pabouast mporpamma 1a€T npeacTaBieHue O LesiX, o01ieil crpaterun o0yye-
HUSI, BOCIIUTAHUS U Pa3BUTHSI O0yYaIOIIUXCSl CPEICTBAMU YUeOHOTO MpeaMeTa
«MaremaTtuka» Ha 6a30BOM (TIpopuIbHas JUCITUILIMHA) YPOBHE:

- yCTaHaBJIMBAaeT 00si3aTeIbHOE MIPEIMETHOE COAEpKaHne, IPEyCMaTPUBAET
€ro CTpyKTypHUpOBaHHE MO pa3jeiaM U TeMaM Kypca, OIpeelisieT pacipeene-
HHE €ro 10 roJaM U3y4eHUs;

- 1a€T pacrpeaereHne Y4eOHbIX 4acOB MO TEMAaTUYECKUM pa3jesiaM Kypca U
MOCJIEIOBATENBLHOCTh UX U3YUEHHUS C YUYETOM MEXIPEAMETHBIX U BHYTPUIIPE-
METHBIX CBSI3€H, JIOTUKU yueOHOro Ipoliecca, BO3pacTHBIX 0COOEHHOCTENH 00Yy-
YarOLIHUXCS.

PaGouass mporpamma ompenenseT KOJIMYEeCTBEHHBIC M KaUYSCTBCHHBIC XapaK-
TEPUCTUKH YU4EOHOTO MaTepralia it U3y4YCeHUs, B TOM YHCJIE IS COACPKATEITh-
HOT'O HAaIlOJIHEHUS Pa3HOr0 BUJAa KOHTPOJIS (IPOMEKYTOUHOM aTTecTaluu o0y-
YaIOIINXCS, BCEPOCCUIUCKUX MPOBEPOUYHBIX PabOT, TOCYAapCTBEHHONW UTOTOBOM
aTTeCTaIM ).



Pabouas mporpamma o yue6Homy npeamety «MaTtemaTuka» (6a3oBast) A 00y-
Yaroumxcs KoJuiemxa paspadoTrana Ha ocHoBe DefepalibHOTO rOCYJapCTBEHHOTO
00pa30BaTeILHOTO CTaHJapTa CpeIHEero o01Iero oopa3oBaHus, ¢ y4€TOM COBpEMEH-
HBIX MUPOBBIX TPEOOBAHUMN, TPEIBABIIEMBIX K MATEMATUYECKOMY 00pa30BaHUIO, U
TpaaulMil poccuiickoro oOpa3oBanus. Peanmuzanus mporpammbl  oOecriednBaeT
OBJIaJICHUE KIIFOUEBHIMU KOMIIETEHIIMSIMU, COCTABIISIONIMMHI OCHOBY JJIsi caMopas-
BUTHUS U HETIPEPHIBHOTO 00pa30BaHMsl, IEIOCTHOCTh OOIIEKYJIbTYPHOIO, TUYHOCT-
HOTO W TI03HABATEIHLHOTO PAa3BHUTHs JIMYHOCTH oOydarommxcsa. B pabGodeir mpo-
rpaMMe y4TeHbI ujeu U nonoxeHus «KoHuenuu pa3BuTus MaTeMaTHIECKOro 00-
pasoBanus B Poccuiickoit denepanumn». B cOOTBETCTBHM ¢ HA3BAaHUEM KOHIIEIIIMHU
MaTeMaTH4ecKoe 00pa3oBaHue TOJDKHO, B YaCTHOCTH, PElIaTh 3a/1a4y 00eCrieUeHUs
HEOOXOIMMOIr0 CTpPaHE YHUCJa BBITYCKHUKOB, MaTEMaTUYECKas MOATOTOBKA KOTO-
PBIX JOCTATOYHA JJIsl MPOJIOJKEHUS 00pa30BaHUs MO PA3JIMYHBIM HaIpaBICHUSM,
BKJIIOYAs MPEMNOJ/IaBaHNe MaTEMaTUKH, MaTEMaTUYECKUE UCCIEI0BaHusA, padoTy B
cpepe nHHOPMALMOHHBIX TEXHOJOTUI U Jp., @ TaKXkKe 00ecTeueHUs sl KaXI0ro
00y4aroIerocsi BO3MOKHOCTH JIOCTH)KEHUS MaTEMaTUUECKOM MOATOTOBKH B COOT-
BETCTBUU C HEOOXOTUMBIM €My ypoBHEM. VIMEHHO Ha pellleHue 3TUX 3a/1ay Halle-
JeHa aHHas paboyas MporpaMma, KoTopas u3y4yaeTcst Ha 0a30BOM ypoBHe. B snoxy
U poBoi TpaHCPopMaHU BeeX cep UeI0BEUECKON NesTEIbHOCTH HEBO3MOXKHO
CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpollell MaTeMaTHYecKO
MOJATOTOBKU. JTO OOYCJIOBJIEHO TEM, YTO B HAIIM JHU PACTET YHUCIIO CIELHAIbHO-
CTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM TPUMEHEHUEM MAaTEMATUKH: U B c(hepe KO-
HOMHKHU, U B OM3HECE, U B TEXHOJIOIMUYECKUX O0JIACTSX, U JaKE B TYMaHUTAPHBIX
chepax. Takum oOpazoM, Kpyr oOydarolUXcs, 11 KOTOPbIX MaTeMaTHKa CTaHO-
BUTCS 3HAYUMBIM IPEIMETOM, (PyH/IaMEHTOM O0Opa30BaHUs, CYIIECTBEHHO PACILIU-
psieTcs. B Hero BXoasT He TOJILKO O0Oy4YaroIInecs, MIaHUPYIOIIME 3aHUMAThCS TBOP-
YECKOM U UCCIIeI0BATENHLCKON pabOTOM B 00JaCTH MaTeMAaTUKH, UHPOPMATUKH, (-
3UKH, JKOHOMHKH U B JPYTUX 00JIaCTAX, HO U T€, KOMY MaTeMaTHKa Hy>KHa JIJIsl UcC-
M0JIb30BaHUs B MPO(eccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[TpuknagHas 3HaYUMOCTh MAaTEMATUKH O0YCJIOBIIEHA TEM, YTO €€ MPEIMETOM SIBJIS-
I0TCSl (PyHJaMEHTAJIbHbIE CTPYKTYpPbI HAILIETO MHUpA: MPOCTPAHCTBEHHbIE (POPMBI U
KOJIMYECTBEHHbIE OTHOIICHUS, (DYHKIIMOHAJIBHBIE 3aBUCUMOCTU U KaTErOpUH He-
ONpPENENEHHOCTH, OT MPOCTEMIINX, YCBAUBAEMBIX B HETIOCPEICTBEHHOM OIIBITE, J10
JIOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JJIS PA3BUTHUSL HAYUHBIX U TEXHOJOTUYECKHUX
uzeil. be3 KOHKpEeTHbIX MaTeMaTHUYEeCKUX 3HAaHUH 3aTPYIHEHO TOHUMAaHHUE MPUHIHU-
MOB YCTPONCTBA U MUCIOJIb30BAHUSI COBPEMEHHOM TEXHUKH, BOCIPUSATUE U UHTEP-
npeTamus pa3HOo0Opa3HOM COIMANTbHON, IKOHOMUYECKOU, TOJIMTUYECKON HHPOpMa-
uuu, Manod@QeKkTuBHA NMOBCEAHEBHAs MpaKTHYecKas JesATeIbHOCTb. Bo MHOTHX
chepax npodeccuoHaTbHON AESTENbHOCTH TPEOYIOTCS YMEHHUS BBINOJHATH pac-
YE€ThI, COCTABIISATh AITOPUTMBI, TIPUMEHSATH (HOPMYJIIBI, TPOBOAUTH TEOMETPUUIECKUE
WU3MEPEHHUSI U TIOCTPOCHUS, YUTaTh, 00padaThIBaTh, MHTEPIPETUPOBATH U MPE/ICTAB-
J5Th UH(GOPMAITUIO B BHUJIE TaOHII, TUarpaMM U rpaduKoB, IOHUMATh BEPOSTHOCT-
HBIM XapakTep CaydalHbIX cOObITHI. OTHOBPEMEHHO C pacIIupeHueM chep mpume-



HEHUS MaTeMaTUKH B COBPEMEHHOM 00111ecTBe BCE OoJiee BaKHBIM CTAHOBUTCS Ma-
TEMATUYECKUI CTUJIb MBILIJIEHUS, TPOSABIISIOMINICS B ONPENCIIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpolecce n3yueHuss MaTeMaTUKH B apCEHANI TPUEMOB U METOJ0B MbIIILI-
JICHUSl YeJIOBeKa €CTECTBEHHBIM O0pa30M BKIIIOYAIOTCS MHAYKLIMS U JETyKIUs,
000011IeHre U KOHKPETU3AlMs, aHAJIU3 U CUHTE3, KiIaccuuKaIus U cucTeMaTusa-
s, abctparupoBaHue U aHainorusi. OObEKTh MATEMATUYECKUX YMO3aKIIOUEHUH,
MIpaBUJIa X KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOCHUH,
CHOCOOCTBYIOT BBIPAOOTKE YMEHUS (POPMYITUPOBATH, 00OCHOBHIBAThH U JJOKA3bIBAThH
CYXKIEHUS, TEM CaMbIM (DOPMHUPYIOT JOTUUSCKUN CTHIIH MBITIUTCHHS. Bemyras ponib
NPUHAIICKUT MaTeMaTHKe B (POPMHUPOBAHUHU AJITOPUTMUYECKONH KOMIIOHEHTHI
MBIIIUICHUSI ¥ BOCIIUTAHUHM YMEHHUI IEMCTBOBATH M0 33/IaHHBIM aJITOPUTMaM, COBEP-
IIEHCTBOBaTh M3BECTHBIE M KOHCTPYMpPOBaTh HOBBIE. B mpouecce pemeHus 3a-
Jla4 — OCHOBBI JIJIsl OpraHU3aliKd y4eOHOHM JESITENIbHOCTH Ha YPOKax MaTeMaTHKU
— pa3BUBAIOTCS TBOPYECKAs U MPUKIIAHAS CTOPOHBI MbIlIUIeHHs. OOy4ueHne maTe-
MaTHKe Ta€T BO3MOXHOCTh Pa3BUBATh Y 00YYAIOIIUXCSl TOYHYIO, PAllUOHATBHYIO U
WH()OPMATUBHYIO peUb, YMEHHUE OTOUPATh HAaMOOJIEE TOIXOIAIINE I3bIKOBBIEC, CUM-
BOJIMYECKHE, TpaUUecKue CpesiICTBA JJIsl BRIPAXKEHUS CYXKICHUN U HATJISATHOTO UX
npenacrasienus. HeoOX0uMbIM KOMIIOHEHTOM OOIIIEH KyJIbTypbl B COBPEMEHHOM
TOJIKOBAHUU SIBJISICTCS 00IIIEe 3HAKOMCTBO C METOJIaMU MO3HAHUSA JACHCTBUTEIHHO-
CTH, IPEACTABICHUE O MIPEAMETE U METOJIE MATEMATUKH, €T0 OTVIMYUSIX OT METOJOB
€CTEeCTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0OCOOCHHOCTSIX MPUMEHEHUS MAaTEMATUKHU
JUISL PEIICHHs] HAyYHbIX M MPUKIAAHBIX 3a1a4d. TakuMm o0Opa3oM, MaTeMaTH4eCcKoe
oOpa3oBaHHE BHOCUT CBOM BKJIaJ B (hOPMHUpPOBAHHME OOIIEH KYJIbTYpbl YEJIOBEKA.
N3yyeHune MaTeMaTHKU CIOCOOCTBYET 3CTETHUECKOMY BOCIMTAHUIO YEJIOBEKA, MO-
HUMaHHUIO KPACOThI U U3SIIIIECTBA MATEMATUYECKUX PACCYKICHUI, BOCTIPUATHIO I'€0-
MeTpruuecKux (GopM, YCBOCHHUIO UJIEU CUMMETPHHU.

MecTo yueOHOM TUCIUIIITUHBI B CTPYKTYPE OCHOBHOM MpodeccuoHaIbHOM 00pa3o-
BATEJIBbHOU MPOTPAMMBI:

B cootBercTBUU ¢ DenepanbHBIM TOCYAapCTBEHHBIM OOpa30BaTEIbHBIM CTaH-
JapTOM CpeaHero oobmero oOpa3oBaHUsS MaTeMaTHKa SBISIETCS 00s3aTelbHBIM
MpeIMETOM Ha JTaHHOM ypoBHE oOpasoBanmsi. Hacrosimieit paboueit nmporpammoit
peaycMaTpuBaeTCs u3yueHrue yaeoHoro npeamera «MaTeMaTrukay B paMKax TpEX
y4eOHBIX KypCOB: «Anredpa v Hayalla MaTeMaTHIEeCKOTO aHaIu3ay, «I eomMeTpus»,
«BepoarHocTh U cratuctukay. opmMupoBaHue JOTMYECKUX YMEHUU OCYIIECTBIIS-
€TCsl Ha MPOTSKEHUU BCEX JIET 00yUYEHUS! B CTapllIei IIKOJE, a 3J€MEHThI JJOTUKH
BKJIFOYAIOTCS B COJIEPKAHME BCEX HA3BAHHBIX BBIILIE KYPCOB.

KonnuecTBo npoBepovHBIX pabOT (TEMAaTUUYECKUNA U UTOTOBBIM KOHTPOJIb Ka-
YecTBa YCBOEHUSI Y4eOHOr0 MaTepuasa) U UX TUI (CAMOCTOSITENbHBIE U KOHTPOJIb-
HbI€ pabOTbI, TECTHI) OMPEICICHBI MPENOAaBaTeNIeM U MPEJCTaBIeHbI B (OHIE Olle-
HOYHOI'O CPE/CTBA.

CornacHo yueOHOMY TIJIaHY Ha MEPBOM Kypce KOJUIe/pkKa u3ydaeTcsl yaeOHbIi
Kypc «Anrebpa 1 Hauajga MaTeMaTHUYECKOTO aHaIN3a», KOTOPHIN BKIIIOYAET B Ce0s
CJIEIyIOLME OCHOBHBIE PA3EIIbI COJIEPKAHUS:

- «Yucna 1 BBIYMCICHUS;



- «YpaBHEHUS U HEPABEHCTBAY;

- «OYyHKIUU U TpadUuKu»;

- «Hayana MmaremaTruecKkoro aHajiuza;
- «MHOXeCTBa U JIOTUKAY.

2. [lnanupyemble pe3yabTaThl 0CBOEHHS Y4eOHOI0 NpeaMeTa

Lemsimu n3yuenns npeaMera «MaremaTrukay sSBISIOTCA:

- opMuUpOBaHUE IIEHTPATBHBIX MATEMATUICCKUX TIOHITHH (YMCII0, BEIMYUHA, T€O0-
MeTpudeckas Qurypa, mepeMeHHasi, BEpOSITHOCTh, (PYHKITUS, TPOU3BOIHAS, WHTE-
rpai), 00eCeUrBaIOUX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMaTHYECKOTO
o0Opa3oBaHus 00yJarONTUXCS;

- OABEJICHUE YUYaIllUXCS HA IOCTYITHOM JIJIS HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3U
MaTEMaTUKH U OKPY>KaIOIIEero MUpa, MOHUMAHUI0 MAaTEMAaTUKH KaK 4acTH oOIei
KYJbTYpPbI YEJIOBEYECTBA;

- pa3BUTHE MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH OOy4aromuxcs, Io-
3HABaTEJIbHOW aKTUBHOCTHU, UCCIEAOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBILIJICHUS,
MHTEpeca K U3YYEHUIO MaTeMaTHKH;

- ¢hopmupoBaHre (PyHKIIMOHAIBHONM MaTeMAaTUYECKOW IpaMOTHOCTH: YMEHHUsS pac-
MO3HABAaTh MAaTEMATHUYECKUE ACIEKThl B PEAJIbHBIX JKU3HEHHBIX CUTYyalUsIX U MPHU
M3YYEHUU JPYTUX YUEOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEDP-
HOCTEH, (hOPMYJIMPOBATH UX HA A3bIKE MATEMATUKU U CO3/]aBaTh MaTEMaTHUUECKUE
MOJIEIN, TPUMEHATh OCBOCHHBIM MAaTeMaTHYECKHUI ammapar JJis pelieHus Mpak-
TUKO-OPUEHTUPOBAHHBIX 3aJ1a4, UHTEPIPETUPOBATh U OLICHUBATH MOJIYYEHHBIE pe-
3yJbTATHI.

OcCHOBHBIE JIMHUH COJIEPAKAHUS Kypca MaTEMATHKU HA IIEPBOM Kypce:

- «Yucaa 1 BBIUMCICHUS;

- «Anredpay («Anredpandeckue BRIpaKEHUD», «YPaBHEHUS U HEPABEHCTBAY);
- «Hauana MaremMaTH4ecKoro aHajanu3a;

- «["eomerpus» («I'eomerpudeckre GUTyphl U X CBOMCTBAY;

- «MI3MepeHne reoMeTpUIeCKuX BETUUUHY);

- «BeposiITHOCTh U CTaTUCTUKAY.

JlaHHBIE TMHUYU Pa3BUBAIOTCS MapaJIeIbHO, KaX1as B COOTBETCTBUM C COOCTBEH-
HOW JIOTUKOW, OJJTHAKO HE HE3aBUCUMO OJHA OT APYIOM, a B TECHOM KOHTAKTE U B3a-
uMmoiericTBuu. Kpome 3Toro, nx o0beIUHIET TOTHYECKast COCTABIISIONIAs, TPAIUIIH-
OHHO TPHUCYIIasi MaTEeMaTHKE U IPOHU3BIBAIOIIIAS BCE MATEeMAaTUYECKHUE KYPChI U CO-
nepxkarenbublie muHIN. ChopmynupoBanHoe B DenepaibHOM rocy1apCTBEHHOM 00-
pa3oBaTeILHOM CTaHJApPTE CpPeIaHero odmiero oOpa3oBaHus TpeOOBaHHE «YMEHUE
ONEPHUPOBATH MOHATUAMMU:

- ONPEACIIEHNUE;
- AKCUOMA;

- TEOpEMA;

- CJIICICTBHE;

- CBOMCTBO;

- IPU3HAK;



- I0Ka3aTeNbCTBO;
- pPaBHOCHUJIbHBIE (POPMYIIUPOBKH;

- yMmeHue GopmMyaupoBaTh 0OpaTHOE U MPOTUBOIIOJIOKHOE YTBEPKICHUE;

- IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI;

- HCII0JIb30BATh METOJI MATEMAaTUUECKON UHAYKIINH;

- IPOBOJUTH JTOKA3aTEIbHbBIC PACCYKACHUS IIPU PELICHUU 3a/1a4;

- OLIEHUBATh JIOTUYECKYIO MPABUIILHOCTh PACCYKACHUI» U (DOpMUpPOBAHKE JIOTUYE-
CKMX YMEHHM.

B pabouyro nporpamMmy IUCHUIUIMHBI HA OCHOBAaHHH COOTBETCTBYIOIIUX JTOKY-
MeHTOB (I"ocynapcTBenHol nporpammsl Poccuiickoit @enepaunn «Pa3sutne odpa-
3oBanus» 10 2030 roga (B pea. [locranosnenus [IpaBurensctea PO ot 07.10.2021
No 1701) u Ha ocHoBanuu Ykaza IIpesunenta Poccuiickoit depeparuu ot
21.07.2020 Ne 474 «O manmoHanpHBIX LeNAX pa3BuTus Poccuiickon @enepannu Ha
nepuoa a0 2030 rogay, rae Oblia MOCTaBI€HA CTpaTernyecKas 3ajada 1o oodecre-
YEHUIO ITOITOJIHEHMSI KaJpOBOI0 COCTaBa OTPACIEH SKOHOMHUKH B LIEISAX YCKOPEHUS
TEXHOJIOTMUYECKOI0 Pa3BUTHSI, CO3/1aHUS BBICOKOIPOU3BOAUTEIbHBIX pA0OUYNX MECT,
HOBBILICHUS] TEMIIOB POCTa HAIIMOHAJIBHOW SKOHOMMKH) 100aBieHsl oomue OK u
npogeccuonansHble komnerenuuu [1K, yunTsiBaromue oopazoBarenbHble MOTPEO-
HOCTH 00YyYaroIIMXcsl.

Oco0oe 3HaYEHME TMCHUIJIMHA UMeeT PH (POPMUPOBAHUYU U PA3BUTHH

OK u IIK

Koa u ¢op- 3HaHusA Ymenus
MYJIMPOBKa

KOMIICTCH-

11070)1

OK 01. Bsibu- | 31 rotroBHOCTh K TpyAy, oco- | Y1 ymeHue ¢GopMymupoBaTh OIpee-
paTth CrocoObl | 3HAHME LEHHOCTH MAacTEpPCTBA, | JEHMs, aKCHOMBI U TEOPEMBI, IPHMeE-
pemrennst  3a- | TPYAOIOOHE; HATh WX, TMPOBOAWTH JOKa3aTeIbHbIC

nad podeccu-
OHAJIBLHOW Jes-
TEIHHOCTH,
IPUMEHU-
TEIbHO K pas-
JUYHBIM KOH-
TEKCTaM.

32 roTOBHOCTh K aKTHBHOH Jie-
ATEIBHOCTH TEXHOJIOTUYECKOI
U COLMAJIbHOW HAIPABICHHO-
CTH, CIIOCOOHOCTH HMHUIIUUPO-
BaTh, IUIAHUPOBATh U CAMOCTO-
ATEJBHO BBIMOJIHATH TaKylO Jie-
STEIIHOCTB;

33 uHTepec K pa3IM4HbIM cde-
paMm mpodeccHOHaTbHON Jesi-
tenbHOCTH. OBlazieHne yHU-
BEpCAIbHBIMH y4EOHBIMH TIO-
3HABaTENIbHBIMU  JCUCTBUSMMU:
a) 0a30BBIC JIOTMUECKHE JICH-
CTBHSL:

34 caMocCTOATENBHO (OPMYITH-
poBaTh U  AKTyaJU3UPOBAThH
npobyieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

paccyX/eHHsl B XO/I€ pelleHUs 3a/1ay;
YMETb ONEPUPOBATH NMOHATHUAMM: CTeE-
MIEHb YKCIIa, Jorapu(mM Yucia; yMeHHe
BBINIOJIHATh BBIYMCIIEHUE 3HAUYECHUN U
npeoOpa3oBaHus BBIPAXKEHUN CO CTe-
NEeHs MM U Jorapupmamu, rnpeodpazo-
BaHUA APOOHO-pallMOHANIBHBIX BBIpa-
KEHUI; yMETb ONEpUpPOBATH IMOHATH-
SMU: pPalMOHAIbHbIE, UPpPALUOHAIIb-
HbIE, NT0Ka3aTeIbHbIE, CTEIICHHBIE, JIO-
rapudmMuyecKkue,  TPUTOHOMETpUYe-
CKH€ YPaBHEHHUS U HEPABEHCTBA, UX CH-
CTEMBI; YMETb HaXOJUTh IPOU3BOIHBIE
JIEMEHTAPHBIX (YHKLIUH, HCHONb3Ys
CIpaBOYHbIE MaTE€pPHUAJIbI; HCCIIEA0BAThH
B MPOCTEHUIINX CiIydasx (QYHKIUU Ha
MOHOTOHHOCTb, HAaXOAWUTb HauOOIIb-




35 ycTaHaBIMBaTh CYIIECTBEH-
HBI NpPU3HAK WM OCHOBAHMS
JUIsl CpaBHEHHUs, Kiaccuuka-
LUK 1 0000IIEHH,

36 ompenensaTh LETU ACATENb-
HOCTH, 3aJ]aBaTh IapameTpbl U
KPUTEPUHU UX JTOCTHKCHUS;

37 BBISABIATH 3aKOHOMEPHOCTH
Y MPOTHBOPEYUS B paccMaTpH-
BaeMbIX SBJICHUSX;

38 BHOCUTH KOPPEKTHUBHI B JICsI-
TEIIbHOCTh, OIICHUBATh COOT-
BETCTBHE PE3YJIBTATOB IICIISIM,
OIICHUBATh PUCKHU MOCIIECTBUM
JEeITEIbHOCTH;

39 pa3BuBaTh  KpeaTWBHOE
MBIIICHUE TIPH PEIICHUN JKH3-
HEHHBIX IpobieMm; 0) OGa3oBbIe
HCCICIOBATCILCKHUE JCHCTBU:
310 BBIABIATH NPUIHMHHO-CIIC]-
CTBEHHBIE CBSI3M M aKTyalU3H-
poBaTh 3a7ady, BBIIBUTaTh T'H-
MOTE3Y €€ pelIeHusl, HaXOAUTh
apryMeHThl U1 J0Ka3aTelb-
CTBAa CBOMX YTBEpXKICHHUH, 3a-
JaBaTh apaMeTPhl U KPUTEPUU
pernieHus;

311 anHanu3upoBaTh IMOJIy4YEH-
HbIE B XOJI¢ PEIICHUs 3a7auu
pe3yabTaThl, KPUTHUECKU OLie-
HUBAaTh WX JOCTOBEPHOCT,
MPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

312 BBIABUTATH HOBBEIE HIEH,
npeArnogaraTh OpPUTHHAIBHBIE
MOAXO/IbI ¥ PEIeHHSI U CTI0C00-
HOCTb MX HCIOJIb30BaHMS B I1O-
3HABaTEIbHOM M COLMAJbHOU
TIPaKTHKE.

M€ ¥ HauMEHbUIME 3HaueHMs (PyHK-
LUH; CTPOUTH rpahK1 MHOTOUJICHOB C
UCIIOJIb30BaHUEM allllapaTa MaTeMaTH-
YEeCKOTro aHajin3a; MPUMEHSTHh MPOU3-
BOJIHYIO IIPH PELICHUH 3aj7ay Ha JBU-
KEHHE; pelaTh MPaKkTHKO-OPHEHTUPO-
BaHHbIC 33Ja4l Ha HauOOJbIIME U
HAaMEHBIINE 3HAUYEHUS, HA HaXOXKIe-
HHUE IYTH, CKOPOCTH U YCKOPEHHUs; -
YMETh OTIEPUPOBATH MOHATUSMH: PaLH-
OHalbHas (yHKIMS, IOKa3aTenbHas
¢byHKuusA, creneHHas (QyHKUuWs, Jiora-
pudmudeckas QyHKIUs, TPUTOHOMET-
pudeckue GyHKIHUU, oOpaTHbIE (HYHK-
IIU1; YMEHHUE CTPOUTH Ipauku u3y-
YEHHBIX (PYHKUIWH, UCIOIB30BATH Ipa-
(GuKy 1pu U3y4eHUH IPOILECCOB U 3a-
BUCHUMOCTEW, NIPU PELICHUH 3a1ad U3
JIpyrux y4eOHBIX MPEIMETOB M 3aJad
U3 pealbHOM KWU3HM; BbIpakaTh (op-
MyJIaM{ 3aBUCUMOCTH MEXKJy BEINYH-
HaMHM; - yMETh pellaTh TEKCTOBbIE 3a-
Jla4u pa3HBIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, JIOJIM U YacTH, Ha JABHXKe-
HUe, paboTy, CTOMMOCTb TOBapoOB U
yCIyr, HaJorH, 3aJayd U3 00JacTu
yIIpaBJICHUS JINYHBIMA U CEMEHHBIMU
(uHaHCaMU); COCTABJIATh BBIPAKCHMUS,
ypaBHEHHs, HEpaBEHCTBA W WX CH-
CTEMBI 110 YCJIOBHUIO 33Jauu, HCCIe0-
BaTh IOJIyYEHHOE pEIICHUE U OLEHH-
BaTh MPaBAONOJ00OHOCTh PE3yJIbTaTOB;
- yMEeThb ONEpPUPOBATh TOHATHIMH:
cpeaHee apupMeTHyecKoe, MeIuaHa,
HanOoJIbIIIee U HANMEHbIIIEe 3HAUCHUE,
pa3max, Jucrepcus, CTaHAapTHOE OT-
KJIOHEHHE YHCIIOBOTO HabOpa; yMeTh
U3BIIEKaTh, HHTEPIIPETUPOBATH HH(OP-
MaIHIo, PEICTABICHHYIO B TAOJHIIAX,
Ha JuarpaMmax, rpadukax, oTpaxaro-
IIYIO CBOMCTBA pEaTbHBIX MPOIECCOB U
SBJICHUI; TPEACTaBIATh UH(OPMAIIHIO
C TIOMOIIBIO TaOJIUIT ¥ AUArpamMM; - UC-
ClIeZIOBaTh CTaTHCTUYECKUE JTaHHbBIE, B
TOM YHCIIe C IPUMEHEHUEM Tpaduue-
CKMX METOJ0OB U  DJIEKTPOHHBIX
CPEe/CTB; - YMETh OIEPHPOBATH IMOHS-
TUSIMH: TIPSIMOYTOJIbHAS CUCTEMA KOOP-
JIMHAT, KOOPAWHATBl TOYKH, BEKTOP,
KOOPAMHATHI BEKTOPA, CKAISIPHOE TPO-
U3BEJICHUE, YroJ MEXKIYy BEKTOpamH,




CyMMa BEKTOPOB, IPOMU3BEIECHUE BEK-
TOpa Ha YUCJIO; HAXOJAUTh C IOMOIIbIO
U3y4EHHBIX (OPMYJ KOOpAMHATHI Ce-
pEeAMHBI OTpPE3Ka, PACCTOSIHUE MEXIY
IBYMsl TOYKAMH; - yYMETb BBIOMpATh
MOAXOMSIIMNA HU3YYEHHBI METOI A
peleHust 3ajauu, paclo3HaBaTh Mare-
MaTH4yeCcKue (haKThl U MATEMATUIECKHE
MOJIENIM B NPUPOAHBIX U OOILECTBEH-
HBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE
IPUBOIUTH IPUMEPBI MATEMaTHYECKHX
OTKPBITHHA POCCUICKON U MUPOBOM Ma-
TEMAaTU4YECKON HAayKH. - YMEThb ONepH-
poBaTh MOHATUSAMU: OIPENEICHHE, aK-
croMa, Teopema, ClieICTBUE, CBOUCTBO,
pU3HAK, 10Ka3aTeIbCTBO, PABHOCUIIb-
Hble (DOPMYIUPOBKH; yMEeHUE (HopMy-
JAUPOBaTh 00paTHOE U MPOTUBOIOJIOK-
HOE YTBEp)KJIEHUE, NPHUBOJIUTH IpH-
Mepbl U KOHTPIPUMEPBI, UCII0Ib30BAThH
METOJ] MAaTeMaTU4YEeCKOW WHAYKIINU;
IPOBOJUTH JI0Ka3aTeNIbHbIE PACCYKIE-
HUS IIpU pELIeHUH 3a/ay, OLIEHHWBATH
JIOTMYECKYIO MPaBUIILHOCTh paccysx/e-
HUH; - yMETb OIEPUPOBATh IMOHSITH-
SMH: MHOXECTBO, IIOJIMHOXECTBO,
orepaluy HaJ MHOKECTBAMHU; YMEHHE
UCIIOJIb30BAaTh TEOPETUKO-MHOXKeE-
CTBEHHBIW ammapar JUlsl ONUCAaHUs pe-
AJIBHBIX IIPOLIECCOB U ABJICHUI IIPU pe-
LIEHUH 33]1a4, B TOM YHUCIIE U3 APYTUX
y4eOHBIX MPEIMETOB; - YMETh ONEpH-
poBaTh MOHATUSMU: Tpad, CBSIZHBII
rpad, nepeBo, IMKI, rpad Ha MIOCKO-
CTH; yMEHHUE 3a/laBaTh U ONHUCHIBATH
rpadsl pa3NTUYHBIMU CIOCO0aMHM; HC-
10JIb30BaTh Ipadbl MpU PELICHUH 3a-
Jad; - yMeTb CBOOOJHO ONEepHpOBaTh
MOHATHSIMHM:  COuYeTaHWe, IepecTa-
HOBKA, YMCJIO COYETaHUM, YUCIIO Tepe-
CTaHOBOK; OmHOM HbloTOHA; ymeHue
NPUMEHATh KOMOMHATOpPHBIE (DAKTHI U
paccyxaeHus JUIsl pelleHus 3aaad; -
YMETb OIIEpUPOBATh MOHATUSAMU: HATY-
pabHOE YHCIIO0, 1IETI0€ YUCIIO, OCTATOK
10 MOAYJIIO, PAlIMOHAIBHOE YUCIIO, Up-
palMoOHaIbHOE YHUCJIO, MHOXECTBa
HaTypaJIbHBIX, LIEJbIX, PAlIUOHAJIbHBIX,
JEUCTBUTENBHBIX YHCEN; YMEHUE HC-
[I0JIb30BAaTh NPU3HAKU JEIUMOCTH,
HaUMEHBIINNA OOIIMKA IEUTENb U
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HauMeHbllee olllee KpaTHOE, ajro-
put™m EBKknmpa mpu peuieHuu 3ajaad;
3HaKOMCTBO € pa3IMYHbIMU [TO3ULIMOH-
HBIMU CUCTEMaMH CUMCJICHUS; - YMETh
CBOOOJHO OINEPUPOBATH IOHATHAMM:
CTENEHb C WENBIM IO0Ka3aTeleM, KO-
PEHb HaTypalbHOH CTENEHH, CTENEHD C
panroHaIbHBIM TIOKA3aTeNeM, CTEIICHb
C JICHCTBHUTEIILHBIM (BEIICCTBEHHBIM)
mokasarejem, Jiorapugm ducia, CH-
HYC, KOCUHYC M TaHI'€HC IPOU3BOJIb-
HOTO YHUCIIA; - YMETh OIEPHPOBATH I10-
HATUSIMU: TOXJIECTBO, TOKJECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE, Hepa-
BEHCTBO, CUCTEMa ypaBHEHHUH U Hepa-
BEHCTB, PAaBHOCHJIBHOCTh YpPaBHEHHIA,
HEpPaBEHCTB U CUCTEM, PALIMOHAJIbHBIE,
UppalMoOHATbHBIE,  TIOKa3aTelbHBIE,
CTETIEHHBIE, JIoTapu(MUYECKUE, TPH-
TOHOMETPUYECKHE YpaBHEHUs, Hepa-
BEHCTBAa W CHCTEMBI; YMEHHE DEIIaTh
yYpaBHEHHUs, HEPABEHCTBA U CHCTEMBI C
TIOMOIIBIO0 PA3IMYHBIX TPUEMOB; pe-
IIaTh ypaBHEHUs, HEPABEHCTBA U CHU-
CTEeMBl C TIapaMETPOM; NPUMEHSITH
yYpaBHEHMs, HEPABEHCTBA, UX CUCTEMBI
JUIS pelIeHUs] MAaTeMAaTUYEeCKUX 3aad
¥ 3371a4 U3 pa3InYHbIX 00JacTell HayKu
U peaslbHOM JKU3HM; -yMETbh CBOOOJIHO
ONEpUpPOBaTh  MOHATHAMU: Tpaduk
¢byHKIMY, oOpatHas QyHKLNS, KOMIIO-
3unus QpyHKIUH, TuHeHas QyHKus,
KBajgpaTu4Has (QYHKIWS, CTEIeHHAs
(GyHKIHMSA C LIEbIM IOKa3aTesneM, TpH-
roHomMeTpuyeckue (yHKuuu, ooOpart-
Hble TPUTOHOMETpUYECKHe (DYHKIHUH,
MoKaszaTenbHass | JiorapuMudeckas
(GyHKIMU; yMEHHE CTPOUTh Trpaduku
(GyHKIMH, BBIMOTHATH TPEOOpazoBa-
HUs rpadukoB (QyHKIMIA; yMeHHe HuC-
M0JIb30BaTh TpaUKu (QYHKIUH IS
W3YUYEHHS MPOLIECCOB U 3aBUCHUMOCTEN
MIPU PEIICHUH 3a7a4 U3 JIPYyrux y4deo-
HBIX [IPEIMETOB U U3 PeaIbHOM KU3HH;
BBIpaXaTh (POPMYIIAMH 3aBUCHUMOCTH
MEXIy BEIMYMHAMH; YMEHHE CBO-
0OMHO OTIEepPHPOBATH MOHATHSIMHU: YET-
HOCTh  (DYHKIMM, TEPUOJUYHOCTD
(byHKIMM, OTPAaHUYEHHOCTHh (DYHKITUH,
MOHOTOHHOCTh (YHKIIUH, SKCTPEMYM
(dbyHKIIMM, HanOoJIbIIIee M HAMMEHBITIEE
3Ha4eHUs (YHKIUU HAa TPOMEKYTKE;
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YMEHHE MPOBOAMUTH HCCIEJOBaHUE
(GyHKIMH;  yMEHHE  HCIOJb30BaTh
cBoiicTBa U rpaduku QyHKIUN 1714 pe-
LIEHWs] YpaBHEHUH, HEPABEHCTB U 3a-
a4 Cc MapameTrpamu; n3o0paxkaTb Ha
KOOPJMHATHOMN IJIOCKOCTU MHOXECTBA
pelleHni ypaBHEHUM, HEPABEHCTB U UX
CHCTEM; - YMEThb CBOOOJHO OMEepHUpo-
BaTh MOHATHSAMH:  IOCJIEI0BATENb-
HOCTh, apu(MeTHdecKasi MpOorpeccHs,
reoMeTpuueckas mporpeccusi, 0ecko-
HEYHO YOBIBaOIIasi TreoMETpUYecKas
IpOrpeccusi; yMeHHE 3a/1aBaTh MocIe-
JI0BAaTEJIbHOCTH, B TOM YHCJIE C TIOMO-
b0 PEKYPPEHTHBIX (OPMYIT; - YMETh
OTIEpPUPOBATH MOHATUSMH: HETIPEPHIB-
HOCTb (DYHKIIMH, aCUMIITOTHI Tpaduka
(GyHKIMHU, IepBasi ¥ BTOpast IPOU3BO/I-
Hasi QYHKINU, TEOMETPUYECKUH U (H-
3UYECKUNA CMBICT MPOU3BOIHOMU, Tep-
BOOOpa3Has, OIpEICICHHBIA WHTE-
rpaj; yMEHHE HaXOAWUTb ACHUMIITOTHI
rpadpuka (QyHKUMU; yMEHHE BBIYMC-
JSTh TPOU3BOAHBIE CYMMBI, MPOU3BE-
JICHUS, YaCTHOTO ¥ KOMIIO3UIIMH (DYHK-
Ui, HAaXOAWTh YpaBHEHHE KacaTelb-
HOM K rpaduKy QyHKIMH; YMEHHUE UC-
II0JIb30BaTh IIPOU3BOIAHYIO Ul HCCIIE-
noBaHUS (DYHKIMHA, IS HAXOXKICHHS
HAWIYYIIETO PElIeHus B MPUKIIATHBIX,
B TOM YHCJE COLMAIBLHO-3KOHOMMYE-
CKUX H (U3MYECKHUX 3aJayax, i
olpeseNeHUus] CKOPOCTH U YCKOPEHUS;
HaXOIWTh TUIOIIATU U 00bEeMBI (QUTYP C
MTOMOIIIBIO HHTETPajia; IPUBOIUTH TPH-
MEpPBI MaTEMAaTUYECKOT0 MOJEINPOBa-
HUSI C TIOMOIIBI0 TU(PEepeHITHATHHBIX
ypaBHEHUI; - YMETh ONEpUPOBaATH I0-
HATUSMU: KOMIUIEKCHOE YHCIIO0, COTIPS-
’KEHHbIE KOMIUIEKCHbIE YHCIa, MOAYJIb
U apryMeHT KOMIUIEKCHOTO 4YHcia,
¢opma 3amuch KOMIUIEKCHBIX YHCEl
(reomeTpuyeckasi, TpPUTOHOMETpUYE-
cKas u anredpanyeckas); yMeTb IpOu3-
BOANUTH apu(MeTndyeckue JeUCTBUS C
KOMIUICKCHBIMUA YHCIIAMU; TIPUBOIUTH
MpUMEpPbl UCMOJIb30BaHUS KOMILIEKC-
HBIX YHCEN; - YMETh CBOOOJHO ONepH-
poBaTh MOHATUSAMU: cpelHee apudme-
THYECKOe, MeJIuaHa, HauOojbllee H
HauMEHbIIIee 3HAYeHUs, pa3Max, Tuc-
NepCHsl, CTAHJAPTHOE OTKJIOHEHUE JUISI
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OINMCAaHUS YHCIOBBIX JaHHBIX; YMEHHE
HCCIIEI0BaTh CTATUCTUUECKUE JaHHbIE,
B TOM YHCJI€ C IPUMEHEHHUEM rpadude-
CKHX METOJOB M  DJIEKTPOHHBIX
CpeAcTB; TrpapUuecKu Hccel0BaTh
COBMECTHBIE HA0JIIOJICHHS C TIOMOIIBIO
JlMarpaMM pAacCEUBaHUS M JIMHEHHOU
perpeccuu; - yMeTb HaXOJAUTh BEPOAT-
HOCTH COOBITMH C MCIIOJb30BaHUEM
rpadMuecKux METO/IOB; HPUMEHSTH
JUIs pelieHus 3a1a4 GopMyIIbl CIOXKe-
HUS ¥ YMHOXKEHHSI BEpOSITHOCTEH, op-
MYJ1y HOJHON BEpOSITHOCTH, (HOpMYITY
bepnynnu, koMOuHaTOpHBIE (AKTHI U
(opMysbl; OLEHMBATH BEPOSITHOCTU
peanbHBIX COOBITHI; YMEHHE OIIEPUPO-
BaThb IOHATUSAMU: CIydailHass BeJM-
YlHa, pPacHpeleeHUe BEPOSITHOCTEM,
MaTeMaTUYECKOE OXHJaHUe, AUCIIep-
CUSl M CTaHJAPTHOE OTKJIOHEHUE CIIy-
YaifHOW BENMYMHBI, (PYHKIIMH pacrpe-
JICJIEHUS] U TUIOTHOCTH PaBHOMEPHOTIO,
[I0KA3aTEeJIbHOIO0 M HOPMAJIBLHOI'O pac-
IPEIEICHNN; YMEHHME HCIIOJIb30BATh
CBOMCTBA M3YUYEHHBIX PACIPEICICHUI
JUISl pEIIEHUs 3a]a4; 3HAKOMCTBO C T10-
HATUSMU: 3aKOH OOJIBIINX YHCEN, Me-
TOJbl BBIOOPOYHBIX HCCIIETOBAHMIA;
YMEHHME NPUBOAUTH IMPUMEPHI MPOSIB-
JIeHUs 3aKOHa OOJBIIMX YHCEN B MpH-
POIHBIX U OOILIECTBEHHBIX SIBJICHUSIX; -
yMeTh CBOOOJHO ONEpPHpPOBATH IOHS-
TUSMHU: TOYKA, MpsiMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKAN
yToJ1, ABYTPAHHBIN YIrOJl, TPEXTPaHHbIN
yroJl, NEPEeCEeKAIoIINecs, Napauleib-
HbIE M CKpEeLMBaIOLIUeCs IpsMble, Na-
paJIIENBHOCTD U MIEPIEHANKYIIPHOCTD
NPSIMBIX M IIJIOCKOCTEM, Yroa MEXIy
NPSMBIMH, YIOJI MEXIy HIpSIMOH H
IJIOCKOCTBIO, YrOJd MEXAY IUIOCKO-
CTSIMHM; YMEHHE UCIOIb30BaTh MIPH pe-
LICHUH 3aJ1a4 U3y4eHHbIE (PaKThl U T€O-
peMBl TUIAHUMETPUH; YMEHHE OLICHH-
BaTh pa3Mepbl OOBEKTOB B OKPYXKalo-
LIEM MHUpPE; YMEHHE ONEPUPOBATH IO-
HATUSMU: MHOTOTPaHHHUK, CEUYEHHE
MHOTOTPaHHUKA, NPaBUIIbHBIA MHOIO-
IpaHHMK, IpU3Ma, nupamunaa, Gurypa
U TOBEPXHOCTb BpallleHUs, LUIUHIP,
KOHYC, 1ap, cepa, pa3BepTKa MOBEpX-
HOCTH, CE€YEHHs KOHyca M LMJIMHJpA,
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napajuiesibHble OCH WJIM OCHOBAaHHIO,
CeueHHe IIapa, MIOCKOCTh, Kacarolla-
scs cephl, HUIMHIpPA, KOHYyca; yMme-
HUE CTPOUTH CEUCHHE MHOTOTPaHHHKA,
n300paxxaTb MHOTOTPaHHUKH, (DUTYPBI
U TIOBEPXHOCTH BpaIllEHHs, UX ceue-
HUS, B TOM YHCJE C MOMOUIBIO 3JIEK-
TPOHHBIX CPEJICTB; YMEHUE IPUMEHSTh
CBOICTBa reoMeTpruecKkux ¢Guryp, ca-
MOCTOSITEIBHO (POPMYTUPOBATH OIIpE-
JIeJIeHUsl U3y4aeMbIX (uryp, BbIIABU-
raTh THIOTE3Bl O CBOMCTBAX M MPHU3HA-
KaX Te€OMETpUYECKUX (PUryp, o60cHo-
BBIBATH WJIM ONPOBEPrarh UX; YMCHHE
MPOBOAUTH Kiaccudukaiuio Guryp mno
pa3IMYHBIM TPHU3HAKaM, BBIIOJIHATH
HEOOXOUMbIEC JOMOJHUTENbHBIE I10-
CTPOEHHUS; - YMETh CBOOOIHO OIIEpUPO-
BaTh MOHSATHSAMHU: IUIOMIATL (UTYPHI,
0o0BeM (UTypbl, BEeITUYMHA yria, pac-
CTOSTHUE OT TOYKHU JI0 TIOCKOCTH, pac-
CTOSIHUE MEXIYy MPSMBIMH, PacCTOs-
HUE MEXIYy IJIOCKOCTSAMH, IUIONIAIb
cdepsbl, MIOLIaAb MOBEPXHOCTH MHUpa-
MH/bI, TPU3MBI, KOHYCa, IMJINHIpA,
00beM Ky0Oa, MpsIMOYTOJIBHOTO Mapaj-
JeTeTuIe a, TUPaMHUAIBI, TPU3MBI, ITH-
JMHJpA, KOHYca, 11apa; YMEHHE HaXo-
IUTH OTHOIIIEHHE O0BEMOB MOJOOHBIX
¢buryp; - ymMeTb CBOOOJHO OIEPHPO-
BaTh TOHATHUSIMH: IBIDKEHHE, Iapaj-
JeTbHBI  TIepeHOC, CHUMMETpHUS Ha
TUIOCKOCTH W B TIPOCTPAHCTBE, TOBO-
poT, mpeoOpa3oBaHUe MOAOOMS, IIO-
NoOHBIE (UTYpbI; YMEHHE pacro3Ha-
BaTh PaBHbIE M MOJOOHBIE (PUTYpHI, B
TOM YHCIIEe B MPUPOJIE, UCKYCCTBE, ap-
XUTEKTYpE; YMEHHUE UCTIOIb30BaTh I'€0-
METPUYECKHE OTHOIIEHUS, HaXOIUTh
reOMETPUYECKUE BEIMYMHBI ([UIMHA,
YOI, TUIOIAAb, 00bEM) TIPU PEIICHUH
3aa4 U3 JPYrux yuyeOHBIX NMpeIMEeTOB
U W3 PEAIbHOW JKW3HHU; - YMETh CBO-
00HO OnepupoOBaTh MOHATHUAMHU: Mpsi-
MOYTOJIbHAs CCTeMa KOOPJIWHAT, BEK-
TOpP, KOOPAWHATHI TOUYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, POU3BE/IE-
HUE BEKTOpa Ha YHUCIO, Pa3JIOKEHHUE
BEKTOpa Mo 0a3ucy, CKaJipHOE MPOU3-
BEJICHUE, BEKTOPHOE NPOM3BE/ICHUE,
yroJl MeXAy BEKTOpaMH; YMEHHUE HC-
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II0JIB30BATh BEKTOPHBIA U KOOPAMHAT-
HBII METOJ JUIsl pELEHUs] TeOMETpHUYE-
CKUX 3a/la4 M 33/1a4 JAPYruX y4eOHBIX
IIPEAMETOB; OIIEPUPOBATH ITOHATHUIMMU:
Matpuna 2x2 u 3x3, ompenenuTenb
MaTpullbl, TI'E€OMETPUYECKUN CMBICI
OIIPEACIUTEINS; - YMETh MOACINPOBATh
peanbHbIe CUTYAllMH HA SA3BIKE MaTeMa-
TUKH; COCTaBIATh BBIPAXKCHUSA, ypaB-
HEHHUsI, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO 3aJadd, HCCIEN0BaTh IIO-
CTPOEHHBIE MOJIEJIH C UCIIOIb30BAHUEM
anmnapara ajareopsl, HHTEpIPETUPOBATh
IIOJIYYCHHBIM PE3yJIbTAT; CTPOUTH Ma-
TEMaTUYECKHE MOJEIU C IIOMOILBIO
FE€OMETPUUYECKUX TOHSATHI U BEIUYUH,
pelaTh CBSI3aHHbIE C HUMU MPaKTHYE-
CKHE 3a/1a4¥; COCTABJIATh BEPOSATHOCT-
HYI0 MOJIEJIb U UHTEPIIPETUPOBATH 110-
JYYEHHBIH pe3yJibTaT; pelaTh IpH-
KJIAJIHbIE 3a/1a4M CPEJICTBAMM MaTeMa-
TUYECKOr'0 aHAJIN3a, B TOM YUCIIE COLU-
QIbHO-Y)KOHOMHUYECKOTO H  (pusmye-
CKOI'0 XapakTepa; - yMEHue BbIOUpaTh
HNOAXOMSAIINM METOJ JUIsl pEeIleHus 3a-
Jlauyy; MOHMMaHUE 3HAYMMOCTH Mare-
MaTUKU B U3yYE€HUU MPUPOJHBIX U 00-
IIECTBEHHBIX IPOLIECCOB U SIBJICHU;
YMEHUE PaclO3HaBATh MPOSBIICHUE 3a-
KOHOB MaTEMaTHKU B UCKYCCTBE, yMe-
HUE NPUBOJUTH NPUMEPHI MaTeMaTH-
YECKHUX OTKPBITUH POCCHUMCKON U MU-
POBOI MaTEMaTU4YECKON HAYKH;

- BJIa/IETh HaBbIKaMU y4eOHO-UCCIEe10-
BATEJIbCKOM M MPOEKTHOM NEATENIBHO-
CTH, HaBBIKAMH pa3peleHus nmpooiem;
- YMETh IEPEHOCHUTH 3HAHMSI B I03HABA-
TEJIbHYIO M MPAaKTUYECKYI0 00JacTu
KU3ZHENEITEIIBHOCTH; - YMEThb HWHTE-
IpUpOBaTh 3HAHWS M3 Pa3sHBIX Ipel-
METHBIX 00JIacTel; yMETh OIEepPUpPO-
BaTh MOHATHAMHU: (YHKIHMS, HeTpe-
peIBHast QYHKIMS, TPOU3BOHAS, TIEp-
BOOOpa3Hasi, OnpelenéHHbI HHTe-
rpaj; - BIAAETh METOJAaMHU JIOKa3a-
TENbCTB, AJITOPUTMAMM DPELIECHUs 3a-
Jad.

OK 02. Ocy-
HIECTBIIATH T10-
UCK, aHau3 M

B o6nactu eHHOCTH Hay4YHOTO
TIO3HAHUSL:

313 chopmMupOBaHHOCTH MUPO-
BO33PEHUS, COOTBETCTBYIOLIETO

VY2 ymeTb onepupoBaTh HOHATHIMM:
pannoHanbHas (QYHKIHS, MMOKa3aTeb-
Has (yHKIMS, CTeNneHHas (QyHKIus,
norapupmMuueckas QyHKITHs, TPUTOHO-
MeTpuueckue (QYHKUIUHU, OOpaTHbIC
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MHTEpIpeTa-

10 HpOpMa-
MU, Heobxo-
JUMOMU 11 BBI-
IOJIHCHHSL  3a-
nad mpodeccu-
OHAJILHOU JI€sI-

COBPEMEHHOMY YPOBHIO Pa3BU-
TS HAayKH W OOILECTBEHHOM
MPaKTUKHA, OCHOBAaHHOIO Ha
JUAJIOTe KYJIbTYp, CIOCOOCTBY-
IOILEr0 OCO3HAHUIO CBOETO Me-
CTa B OJHMKYJIBTYPHOM MHUDE;

314 coBeplIeHCTBOBaHUE SI3bI-
KOBOM M YMTATEIbCKON KYJIb-

GbyHKIIMHM; yMEHHE CTPOUTH TpaduKu
M3YYEHHBIX (YHKIUH, MCIOIB30BAThH
rpadMKy MPH U3yYCHUU TPOIIECCOB H
3aBUCHMOCTEH, P PEIICHUH 33]1a4 U3
peabHON JKU3HU; BBIpaXaTh (Gopmy-
JJaMU 3aBUCUMOCTH MCKAY BCJIIMYU-
HAMH; - YMETh OIICPUPOBATh TOHSTH-
SIMH: TOXJIECTBO, TOXJJIECTBEHHOE TIpe-

TEIBHOCTH. TYpBI KaK CpeJICTBa B3aUMOJiel- | 00pa3oBaHue, ypaBHEHHUE, HEPaBEH-
CTBHSI MEXXTy JIFOJJbMH U M03HA- | CTBO, CHCTEMa YpaBHEHUH U Hepa-
HUS MUPa; BEHCTB, PAaBHOCUJIBHOCTb YpPaBHEHMI,
315 oco3HaHKE LIEHHOCTH Hay4d- | HEPABEHCTB U CUCTEM, PallMOHAJbHbIE,
HOMW JeATeNbHOCTH, TOTOBHOCTh | HppAllMOHAJIbHBIE,  IOKa3aTeJbHbIE,
OCYIIECTBIISITh TPOCKTHYIO U | CTETIEHHBIE, JIorapu(MUYecKue, TpH-
HCCIIEIOBATENbCKYIO JIesITeNIb- | TOHOMETPUYECKHE YPaBHEHUs, Hepa-
HOCTh WHIWBUIYAIBHO M B | BEHCTBA W CHCTEMBI; yYMETh peEIIaTh
rpynmne. OBlaJeHue YHHMBEp- | ypaBHEHUsI, HEPABEHCTBA U CUCTEMBI C
CaJIbHBIMU y4eOHBIMHU U MO3HA- | TOMOIIBIO Pa3IMYHBIX TPUEMOB; pe-
BaTeJIbHBIMU JCWCTBUSIMU: | IIATh YpaBHEHUs, HEPABEHCTBA M CH-
B) paboTa ¢ uHpopmaLueil: CTeMbl C TapaMeTpoM; IPUMEHSIThH
316 co3naBaTh TEKCTHI B pa3- | ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUYHBIX (QopMarax € Y4YeToM | JUlsl pelIeHHs MaTeMaTHYeCKUX 3a7ay
Ha3Ha4YeHUsS HHPOPMALIUY U LIe- | U 3319 U3 Pa3IMYHBIX 00JIacTel HAyKH
JEBOW ayIUTOPHM, BBIOMpAs | U peaibHOW JKU3HU; - YMETh CBOOOIHO
ONTUMANIbHYI0 (OpPMY TIpel- | OTIEPHPOBATH MOHITUSMHU: JBUKEHUE,
CTaBJICHUS U BU3yaJIU3alUH; napajenbHblii MepeHoc, CUMMETpus
317 olieHUBATh TOCTOBEPHOCTH, | HA TUIOCKOCTH U B ITPOCTPAHCTBE, TOBO-
JETUTUMHOCTh ~ MH(OpMalUH, | poT, MpeodpazoBaHuUEe MMO100uUA, MO-
€e COOTBETCTBHE MPABOBBIM U | JOOHBIE (UTYpHI, - YMETh pacro3Ha-
MOpPaJIbHO-ITHYECKUM HOpMaM; | BaThb paBHbIE U M0/I00HBIE (UTYpHI, B
318 wucmonp30BaTh CPENCTBA | TOM YHUCIE B MPUPOJIE, UCKYCCTBE, ap-
MH(GOPMAIIMOHHBIX U KOMMYHH- | XUTEKType; YMETh HCIIOJIb30BaTh I'€0-
KallMOHHBIX TEXHOJOTHH B pe- | MeTPUYECKHE OTHOIICHUS, HAXOAUTh
IIEHUU KOTHUTHUBHBIX, KOMMY- | F[EOMETPHUYECKUE BEIMUYMHBI ([UIMHA,
HUKAaTHBHBIX M OPTaHU3AIMOH- | YTOJl, TUIOMIAb, 00bEM) IIPU PEIICHUH
HBIX 337a4 C COOMIOJIEHUEM | 3a]1a4 U3 JIPYTUX y4eOHbIX IpPeAMETOB
TpeOOBaHUI YPrOHOMUKH, TE€X- | U U3 PEATbHON KU3HH, - BIIA/IETh HABBHI-
HUKU 0€30MaCHOCTH, TMTHUEHBI, | KAMU TOJY4YEeHUs: HHPOPMALUU U3 HC-
pecypcocOepexeHns, TpaBoO- | TOYHUKOB PA3HBIX THIIOB, CaMOCTOSI-
BBIX M 3TUYECKHUX HOPM, HOPM | TEJIBHO OCYIIECTBIIATH MOUCK, aHAJIH3,
nH(pOpMalIMOHHON Oe30MacHO- | CUCTEMATU3AIMI0 U HHTEPIPETALHIO
CTH. uHbOpMallMK PA3IMYHBIX BHUIOB H
¢bopM TmpencraBieHMs; - BIAJAETh
HaBBIKAMU PACIIO3HABAHUS U 3aIHUTHI
nHpopmanuu, UHPOPMAIIMOHHON 6e3-
OTAaCHOCTH JINYHOCTH.
OK 03. [Tnanu- | B obOmactu  1yXoBHO-HpaB- | Y3 yMeTh ONEpUPOBATH MOHATUSMU:
poBarh M pea- | CTBEHHOIO BOCIIUTAHMS: panMoHanbHble, UPPALlIOHANIBHBIE, T10-
TTH30BLIBATH 319 chopMHUpOBAaHHOCTH HpPAB- | Ka3aTeJIbHBIC, CTEMCHHBIC, Jorapud-
COBCTBEHHOE CTBEHHOTO CO3HAHMA, 3THUYE- | MUYECKHE, TPUTOHOMETPUUYECKHE

CKOT'O ITOBECACHUS,

ypaBHEHHS U HEpaBEHCTBAa, WX CH-
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npodeccuo-
HaJIBHOC U JINY-
HOCTHOE pa3Bu-
THUE.

320 crocoOHOCTh OLIEHUBATH
CUTYaIlMI0O U TPUHUMATH OCO-
3HAHHbBIE pEIlEHUsl, OPHUEHTHU-
pysScb Ha  MOpaJIbHO-HpPAB-
CTBEHHBIE HOPMBI U IIEHHOCTH;
321 OCO3HaHUE  JIMYHOIO
BKJIaJ]a B [IOCTPOCHHUE YCTONYH-
BOTO OyAyIIero;

322 OTBETCTBEHHOE OTHOIIIEHUE
K CBOMM pPOJUTENAM M (WIN)
JPYTUM 4J€HaM CeMbH, CO3/a-
HUIO CEMbH Ha OCHOBE OCO3HaH-
HOTO IPHUHATHSA LIEHHOCTEU ce-
MEWHOM )KU3HHU B COOTBETCTBUHU
¢ TpaauuusiMu HapojoB Poc-
cun; OBazeHHe yHHBEPCAIb-
HBIMH DPETYISTUBHBIMH  JCii-
CTBUSIMU: a) CAMOOPTaHHU3AITHS
323  caMOCTOSITENIBHO  OCY-
IIECTBIIATh  MO3HABATEIIbHYIO
NeSTCIIbHOCTD, BBISBISATH IPO-
OJIeMBbI, CTaBUTh U POPMYITUPO-
BaTh COOCTBEHHBIE 33]]a4H B 00-
pa3oBaTeNbHON AESITENTbHOCTH
Y )KU3HCHHBIX CUTYAIIHSIX;

324 camMOCTOSITETBHO COCTaB-
JISATh TUTAH PEIICHUS TPOOIeMBI
C YYETOM HUMEIOIIUXCA pecyp-
COB, COOCTBEHHBIX BO3MOKHO-
CTEU U MPEANOYTECHU;

325 naBaTh OLIEHKY HOBBIM CH-
TyalusMm;

326 cnoco6¢cTBOBATH GOPMHPO-
BAaHUIO U TPOSBICHHUIO IIHUPO-
KO 3pyIuIIUMU B pa3HbIX 00Ja-
CTSIX 3HAHUH, TOCTOSHHO TIOBbI-
mIaTh CBOM 00pa3oBaTENbHBIN 1
KYJIbTYPHBIH YPOBEHB; 0) camo-
KOHTPOJIb:

327 ucnonap30BaTh NPUEMBI pe-
(braexcuu 71 OLEHKU CHUTYya-
LIMM, BbIOOpa BEPHOrO pele-
HUS;, B) DMOIMOHAIBHBIN WH-
TEJUIEKT, MIpeIMOIararo i
c(hOpMHUPOBAHHOCTb:

328 BHYTpEHHEW MOTHUBALIUH,
BKJIIOYAIOIIEH CTPEMJIEHUE K
JOCTHXKEHHUIO I U YCIexy,
ONTUMHU3M, WHHUIMATUBHOCTD,
YMEHHE JEHCTBOBATH, HMCXOJs
H3 CBOMX BO3MOYKHOCTEI;

CTE€MBI; - YMETh OTIEPHUPOBATH TOHSTH-
SIMUA: MHOTOTPAHHUK, CEUCHHE MHOI'O-
TpaHHHMKA, Ky0, TapaielenuIie],
nmpu3Ma, mupamua, Gurypa v moBepx-
HOCTh BpAIllCHHS, LWINHAP, KOHYC,
map, cdepa, cedeHus: GUrypsl Bpaiie-
HUS, TUIOCKOCTh, Kacaromascsi chepsl,
WIMH]PA, KOHYCA, TUIOIIAJb MOBEPX-
HOCTH THPaMH[IbI, TPU3MBI, KOHYCAa,
HWIMHIPA, TUIOMAas cheprl, o0beM
Ky0a, IpSMOYTOJIBHOTO TapaljIeIIeIT -
neja, MUPaMuIbl, IPU3MBbI, IIWIHHpPA,
KOHYyCa, IIapa; yMEHHE H300paxarb
MHOTOTPAaHHMKH M MMOBEPXHOCTH Bpa-
IICHUS, UX CEYCHUS OT PYKH, C TIOMO-
IIbI0 YCPTSIKHBIX HMHCTPYMEHTOB U
JIEKTPOHHBIX CPEJIICTB; YMETh PacIio-
3HaBaTh CUMMETPHUIO B MPOCTPAHCTBE;
yMeTh  paclo3HaBaTh IMPABUIIbHBIC
MHOTOTPAaHHHKH, - YMETh OIEpPUPO-
BaTh MOHATHSIMH: MPSMOYrOJbHAs CH-
CTeMa KOOPJIMHAT, KOOPAMHATHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKaJISp-
HOE MPOU3BEJCHHUE, YTOJI MEXIY BEK-
TOpPaMH, CyMMa BEKTOPOB, [TPOU3BEIC-
HHE BEKTOpa Ha YHCJI0; HAXOIUTh C T0-
MOIIBI0 M3YYEHHBIX (POPMYIT KOOpIH-
HAThl CEPEJMHBI OTPE3Ka, PACCTOSHHE
MEXy IBYMsI TOUYKaMH; - YMETh OIle-
HUBATh PUCKU U CBOCBPEMEHHO TIPUHHU-
MaTh PEIICHHS [0 UX CHUYKEHUIO.
Bnanets HaBbIKaMH: pellicHUE ypaBHE-
HUN ¥ HEPABEHCTB, BBIYMCIICHUE ILIO-
mazei puryp u o0bEMOB TeI; 00ydaro-
IMecss JOJUKHBI yMETh BBIYHCIIATH
wiomanu Guryp u o6bEMBI TEN C TO-
MOIIBIO  ONPECIEHHOTO HHTErpaja;
pelieHre KOMOWHATOPHBIX 3a/1a4; WC-
MOJIb30BaHWE KOMITBIOTEPHBIX  TIPO-
rpamMMm, B TOM YHCJIC JUIS TIOUCKA MTyTH
pelIeHUsT ¥ WLIIOCTPAIlMA PEIICHUS
ypaBHCHHI M HEPABEHCTB, OICHUBAThH
PUCKH M TPUHUMATh PEHICHHS M0 WX
CHIDKCHHIO.
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329 osmmathH, BKIOYAOIICH
CIIOCOOHOCTh IMOHMMAaTh JMO-
IIHOHAJILHOE COCTOSHUE JIPY-
I'MX, YYUTHIBATh €r0 MpPU OCY-
IIECTBJICHUH KOMMYHHUKAIIHH,
CIOCOOHOCTh K COYYBCTBHIO U
COIEePSIKUBAHMIO;

330 couMaldbHBIX HABBIKOB,
BKJIIOYAIOIIUX  CIOCOOHOCTh
BBICTPaMBaTh OTHOIICHHUS C
JIPYTHMH JIIOJIbMH, 3a00TUTHCS,
MPOSIBJISITH MHTEPEC W paspe-
1aTh KOH(DIUKTBI.

IIK 5.1. Opra-
HU30BBIBATh
[OJIFOTOBKY
paboumx MecT,
obopyoBa-
HUS,  CBIPbS,
MaTepHAIOB
JUISL TIPUTOTOB-
neHust xJyebo-
OyJIOUHBIX,
MYYHBIX KOH-
JUTEPCKUX H3-
JIeJIUi  pa3Ho-
o0pa3Horo ac-
COPTUMEHTa B
COOTBETCTBUU
C HMHCTPYKIIM-
SMH M perja-
MEHTaMH.

331 roroBHOCTb U CIIOCOOHOCTH
K CAaMOCTOSITEIBHOM, TBOPYECKOU
JIESITENbHOCTH;

332 roToBHOCTH U CIIOCOOHOCTH
Ui 00pabOTKU CBIPbS,, BECTHU
JIMAJIOT C IPYTUMU JIFOJBMH, J10-
CTUTaThb B HEM B3aHMOITOHHUMA-
HUSI, COTPYAHMYATH Ui UX JO-
CTIKEHMS,

333 pa3BUBaTh - HABBIKU COTPY/-
HUYECTBA CO CBEPCTHHKAMH,
JNEThbMH  MJIQJIIIETO  BO3pacTa,
B3pPOCJIBIMH B 00pa30BaTeIIbHOM,
0011IECTBEHHOIIOJIE3HOM,
y4eOHO-UCCIIECI0BATEIBCKOM,
MPOCKTHOM M IPYyTrUX BUAAX JEs-
TEJILHOCTH;

334 roToBHOCTH M CIIOCOOHOCTH
K 00pa30BaHUIO, B TOM YHUCIIE Ca-
MO0Opa30BaHUIO;

335 scTeTHYECKOE OTHOIIEHHE K
MUDY, BKJIOYas 3CTETHKY ObITa,
WCIIOJIB3YS N3YYCHHBIC (POPMYJIbI
Y METOJbl HAYYHOTO M TEXHUYE-
CKOTO TBOpYECTBA, CIIOpTa, 00-
IIECTBEHHBIX OTHOIICHU;

336 oco3HaHHBIH BEIOOp Oymy-
e npodeccuy;

338 3HaTh, KaK MOJArOTaBINBATh
u youpatp pabouee MecCTo;

339 cobmronaTh mpaBuia 0e3-
OMAaCHOM IKCIUTyaTallui TEXHO-
JIOTUYECKOTO O0OpYyIOBaHUS U
MpaBujia yXxo/1a 3a HUM;

340 cobGmonats TpeOoBaHUS
penenTtyp, MEeToasl 00paboTKH
CBIpbsI, UCXOJHOTO Marepuaia
JUTsl TIPUTOTOBJICHUS XJIe000Yy-
JIOYHBIX, MYYHBIX KOHIUTEP-
CKHMX U3JIeJIUH pa3HOOOpa3HOTO

VY4; ymenne popMymupoBaTh orpese-
JICHUs, aKCUOMBI M TE€OPEMBI, ITPUME-
HATb WX, MPOBOJUTH JOKAa3aTEIbHbIC
paccyXJeHuUs B XO/I€ pEeLICHUs 3a/1a4; -
YMETh OINEPUPOBATH MOHATHUSIMU: CTE-
NeHb Yncia, Jorapudm ymucna; yMmeHue
BBIIOJIHATh BBIYUCIICHUE 3HAYCHUH U
npeoOpa30BaHUsl BBHIPAKEHHH CO CTe-
neHsIMU | Jorapudmamu, mpeobdpaszo-
BaHUs JIPOOHO-PAIIMOHATILHBIX BbIpa-
KCHHI; - YMETh BBIOMPATh TOJXOIs-
(M U3YYEHHBIA METOJI I PELICHUS
3a7a4l, pacIlliO3HaBaTh MaTeMaTHU4e-
ckue (akThl U MaTeMaTUYECKHUE MO-
JIeTM B TIPUPOJHBIX M OOIIECTBEHHBIX
SIBJIEHUSIX, B UCKYCCTBE U CBOEH CIIELIU-
QTHHOCTH, YMEHHE MPHUBOJUTH IPHU-
Mepbl MAaTEMaTUYECKUX OTKPBITHI pOC-
CUHCKOW M MHUPOBOM MAaTeMaTHYECKOU
HAyKH; — YMETh ONEPUPOBATH MOHATH-
SIMH: MHOXECTBO, IIOAMHOKECTBO,
Omnepaluy HaJ MHOKECTBAMH; YMETb
HCIIOJIb30BaTh TEOPETUKO-MHOXKE-
CTBEHHBIN anmapar Jyisi ONUCAHUS pe-
aIbHBIX MPOLECCOB U SABJICHUN U MpH
pEILIEHNH 3a/1a4, B TOM YHCIIE U3 JPY-
TUX y4eOHBIX MIPEIMETOB; - YMETh Olle-
pUpOBATh TOHATHSIMHU: HATYypPATBHOE
YHCII0, 1IEI0€ YUCIIO, OCTATOK IO MO-
JYJII0, PAllMOHAJIBHOE YHCIIO, UppallH-
OHAJIBHOE YHUCJIO, MHOXECTBAa HATY-
palbHBIX, LENbIX, PALIMOHAIBHBIX, JEH-
CTBUTEJIbHBIX YHCEI; YMETh UCIIOIb30-
BaTh MPHU3HAKU JIEIUMOCTH, HAMMEHb-
WA OOIIMIA NEIUTEND U HAUMEHBIIIEE
obmee kpatHoe, anroput™m EBkiuma
IpU PELICHUM 3aJay; 3HAKOMCTBO C
pa3IMYHBIMU MO3UIMOHHBIMH CHUCTE-
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ACCOPTHMEHTA B COOTBETCTBUU
C MHCTPYKIUSMH U PErjaMeH-
TaMu;

341 3HaTh CrMOCOOBI COKpaIie-
HUS TTOTEPh 00pabOTKE CHIPhS U
MIPUTOTOBJIEHUU XJIe000yI0U-
HBIX, MYYHBIX KOHJIUTEPCKUX
U3JeNnuii pasHooOpa3HOro ac-
COPTHMEHTa B COOTBETCTBUH C
WHCTPYKIUSMU W perjaMeH-
TaMu.;

342 caMOCTOSITENFHO BBIOH-
paTh, IPUMEHATh, KOMOMHHUPO-
BaTh METOJbI O0OpPabOTKU ChI-
pbs, TPUTOTOBJICHHS XJIe000Y-
JOYHBIX, MYYHBIX KOHJIHTEP-
CKHX U3JeNIUi pa3HOOOpa3HOTO
ACCOPTUMEHTA B COOTBETCTBHU
C MHCTPYKIUSMH W PETiaMeH-
TaMu, 00ecleyuBaTh YCIOBUS,
co0nroaTh CPOKM HMX XpaHe-
HUS;

343 3HaTh, KaK MOArOTaBINBATE
u youpatp pabodee MecTo;

344 cobmopate TeMmmneparyp-
HBI PEXUM B XOJOIUIHHOM
000pyI0BaHUY;

345 comnocTaBiATh JaHHBIE O
BPEMEHH M3TOTOBJICHUS U CPO-
Kax XpaHeHHs 0co00 TMOopTA-
IUXCS TPOYKTOB;

346 3HaTH IpaBWia IIPOBEJE-
HUS KOHTPOJLHOTO B3BEIINBA-
HUS IPOJYKTOB;

347 3HaTh Kak MpPaBUIBHO
o OpMIIATH 3asIBKY Ha CKIIaJ.

MaMU CUMCIICHUS; - YMETh MOJAEIUPO-
BaTh pCAJIbHBIC CUTYalluU Ha A3BIKC Ma-
TEMaTHKW; COCTaBISATh BBIPAXKEHUS,
YpaBHCHHA, HCPABCHCTBA MW HUX CHU-
CTEMBbI IO YCJIOBHIO 3aJ]au, UCCIEO-
BaThb IMMOCTPOCHHBLIC MOJCIIN C HCIIOJIb-
30BaHHEM armapara aiaredpbl, UHTEp-
[IPETUPOBATh IIOJIyYCHHBIN pe3ysbTarT;
CTPOUTh MaTeMAaTUYECKHUE MOJEIH C
IpOBCACHUA IIOMOUIBIO TCOMCTPHUYC-
CKUX MOHSTHI U BEIHYUH, PEILIaTh CBsI-
3aHHBIC C HUMHW NPAKTUYCCKHUEC 3a/1a1U;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENb U
WHTEPIPETUPOBATE IIOJIYYCHHBIM pe-
3y/lbTaT; peliaTh NPUKIAAHBIC 3a/1a4H
CpEICTBAaMU MaTeMaTHYECKOIo aHa-
Ju3a, B TOM YHUCIE COLUATbHO-DKOHO-
MHYECKOTO U (PU3NYECKOTO XapaKTepa,
- BJIaACTh HAaBbIKAMH BCACHHUA pacyc-
TOB C IOTPEOUTENSIMU; BIIAJCTh TEXHU-
KOM yXOJla 3a BECOM3MEPUTEIIbHBIMU
npubopamMu; - 3HATh MpaBUila TOBEPKU
BECOM3MEPUTEIHHOTO 000pPYI0BaHUS;
- BIIaJICTh HAaBBIKAMU BEJICHUSI pacye-
TOB C HOTp€6I/ITeJI$IMI/I; BJIaaACTh MECTO-
JaMH  JJOKa3aTeJIbCTB, aJrOPUTMAaMHU
petenus 3aaay.

OcBoenue yueOHOro mpeamera «MaremaTtnkay 0OecTieunBacT TOCTH)KCHHE Ha
YpOBHE CpeaHero o0Iiero oopa3oBaHusi CASAYIONUX JTUYHOCTHBIX, METAPEIMET-
HBIX ¥ PEAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

JInyHOCTHBIE pPe3yJIbTATHI:

JIM4HOCTHBIE pe3ybTaThl OCBOSHHUSI MpOrpaMMbl yueOHOTO Tpeamera «Matema-
THUKa» XapaKTepU3yIOTCS:

JIP 1. I'pascoanckoe 6ocnumanue:

- c()OPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIUKA O0YYAIOMIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIeCTBa, MPEACTaBICHUEM O MaTeMaTuye-
CKMX OCHOBax (DYHKIITMOHMPOBAHUS PA3JIHYHBIX CTPYKTYp, SBIICHUM, TPOIETYP
Ipa)XIaHCKOT0 o01IecTBa (BEIOOPHI, OMIPOCHI U TIp.), yMEHHEM B3aUMOICHCTBOBATh
C COIMATbHBIMA MHCTUTYTaAMHU B COOTBETCTBHH C MX (QYHKIIUSIMH W HA3HAYCHUEM.
JIP 2. Ilampuomuueckoe éocnumanue:
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- c(hopMUPOBAaHHOCTHIO POCCUUCKON TPAXKIAHCKONW HACHTHYHOCTH, YBAKCHHS K
MPOIUIOMY U HAaCTOSIIEMY POCCUICKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIICHUEM
K JOCTHXKCHUAM POCCUHUCKHX MAaTEeMaTUKOB W POCCHUUCKOW MATEMaTHYECKOU
IIKOJIbI, K MCIIOJb30BAHUIO 3THX JOCTHXEHHUH B JIPYIHX HayKaxX, TEXHOJIOTHSX,
chepax SKOHOMHUKH.

JIP 3. lyxoeno-upaecmeennoe 6ocnumanue:

- OCO3HAHUEM JIYXOBHBIX IIECHHOCTEW pOCCUICKOTO HApO/Ia;

- c(hopMUPOBAaHHOCTHIO HPABCTBEHHOTO CO3HAHUS, THUECKOTO IMOBEICHNUS, CB3aH-
HOT'O C MPAKTUYECKUM NMPUMEHECHUEM JOCTMKEHUN HAYKU U JEATEIbHOCTBIO yUé-
HOTO;

- OCO3HaHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO OYIYIIETO.

JIP 4. Dcmemuueckoe 6ocnumanue:

- 3CTETUYECKUM OTHOIIEHHEM K MUPY, BKIIIOYas 3CTETUKY MAaTE€MaTHUUYECKUX 3aKO-
HOMEPHOCTEH, 00bEKTOB, 33/1a4, PEIICHUHN, PACCYKICHUI;

- BOCIIPUMMYHBOCTBIO K MATEMAaTUYECKUM ACIIEKTaM PA3JIMYHBIX BUIOB UCKYCCTBA.
JIP 5. @u3uueckoe 6ocnumanue:

- ¢(hOPMHUPOBAHHOCTHIO YMEHUS PUMEHATh MaTEMaTUYECKHUE 3HAHUS B MHTEpecax
3I0pOBOr0 M 0€30MacHOT0 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO (3/I0POBOE MUTaHUE, COATAHCUPOBAHHBIN PEXXUM 3aHITHH U OTAbIXA, Pe-
ryjsipHasi pu3ndecKkasi akTUBHOCTb);

- ()U3UYECKOTO COBEPIICHCTBOBAHUS MPU 3aHSITUSAX CIIOPTUBHO-0310POBUTEIBLHON
NEATENbHOCTHIO.

JIP 6. Tpyooeoe socnumanue:

- TOTOBHOCTBIO K TPY1y, OCO3HAHUEM IIEHHOCTHU TPYI0TI00HS;

- IHTEPECOM K pa3audHbIM chepam npodhecCuOHANTBHOUN NeSITEIbHOCTH, CBA3aHHBIM
C MaTeMaTUKOU M €€ MPUJIOKEHUSIMH, YMEHUEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oymytieit mpodeccun 1 peain30BbIBaTh COOCTBECHHBIC )KM3HCHHBIC TIJIAHBL;

- TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEMaTUYECKOMY 00pa30BaHUIO M caM000pa3o-
BAHUIO HA MPOTSKEHUN BCEU KU3HU;

- K aKTUBHOMY YYaCTHIO B PELICHUU NPAKTUYECKUX 33724 MATEMATHYECKON HAIIpaB-
JICHHOCTH.

JIP 7. Dxonozuueckoe éocnumanue:

- c(hopMUPOBAHHOCTHIO IKOJIOTHUECKOU KYJIbTYPhI, TIOHUMAHUEM BIUSHUS COIHU-
AJTbHO-2KOHOMUYECKUX MPOIECCOB HA COCTOSHUE TMPUPOJHOW U COLMATIBHOU
cpenbl, 0OCO3HAHUEM TJI00ATBLHOTO XapaKTepa SKOJOTHUYECKUX MPpoOIieM;

- OpUEHTallMEH Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUHM JJIsI pelieHus 3a1a4 B 00-
JIACTH OKPYXKAIOILIEH CPebl, IIIAHUPOBAHUS TTOCTYIIKOB M OLIEHKHA UX BO3MOMXHBIX
ITOCJIEACTBUU ISl OKPYXKAIOILIEH CPEBI.

JIP 8. llennocmu nayunozo nosnanus:

- c(pOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHON MPAKTUKH, TOHUMAHUEM MaTeMaTHude-
CKOM HayKH Kak c(hepbl 4eTIOBEYECKOM JNeATEIHLHOCTH, ITANOB €€ pa3BUTHSI U 3HA-
YUMOCTH ISl PA3BUTHS LUBUJIN3ALINAH;
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- OBJIICHUEM S3BIKOM MAaTE€MaTUKU U MaTEMaTU4YECKOW KyJIbTYPOU KaK CpPeiCTBOM
MO3HAHUS MUPA;

- TOTOBHOCTBIO OCYUIECTBJISATH MPOCKTHYIO M HMCCIEIOBATEIbCKYIO NEATEIbHOCTh
UHAMBUYAIbHO U B TPYIIIIE.

B nponecce pocTrkeHUs: TMYHOCTHBIX PE3YIbTaTOB OCBOCHUS 00YYaIOIIUMHUCS
POrpamMMbl CPEHETr0 OOIIEro 0O0pa3oBaHUsl y HUX COBEPIICHCTBYETCS 3MOLIUO-
HaJbHBIM UHTEIUIEKT, MPeoiaraiui copMUPOBAHHOCTS:

- CaMOCO3HaHHUS, BKIIIOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE YMOIMOHAIBLHOE CO-
CTOSIHWE, BUJCTh HANpaBICHUS Pa3BUTUS COOCTBEHHON AMOLMOHAIBLHON CQephl,
OBITH YBEPEHHBIM B ce0€ B MEKJIIMYHOCTHOM B3aUMOJCHCTBUY U TIPH MPUHATHH PE-
IICHUI;

- CaMOpETYJIHMPOBaHMs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBET-
CTBEHHOCTH 3a CBOE€ MOBEJEHUE, CIIOCOOHOCTh aIaTUPOBATHCA K SMOIIMOHATBHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

- BHYTpPEHHEH MOTHBAIIMM, BKJIIOYAIONIEH CTPEMJICHHE K JIOCTIDKCHHIO IEIH U
ycrexy, ONTUMHU3M, MHUIIUATUBHOCTh, YMEHUE JACHCTBOBAThH, UCXO/IS U3 CBOMX BO3-
MO>KHOCTEM;

- TOTOBHOCTb U CTIOCOOHOCTH OBJIaJIeBaTh HOBBIMU COIIMAIBHBIMU MPAKTUKAMU, OCBa-
WBATh TUIIUYHBIE COIUATILHBIEC POJIH;

- SMIIATHH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh 3MOLUOHAIEHOE COCTOSIHUE JIPY-
TUX, YYUTBIBATh €T0 MPHU OCYIIECTBICHUH KOMMYHHKAIINH, CIOCOOHOCTh K COYYB-
CTBHIO U COTIEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB, BKIIOYAIOMINX CIHOCOOHOCTH BBICTpAWBATh OTHOIICHUS C
JIPYTUMH JIOABMH, 3a00THTHCS, IPOSBISATH HHTEPEC U pa3peraTh KOHPIUKTHI.
MeTtanpenmeTHbie pe3yJibTaThI:

MeTtanpeameTHbie pe3yabTaThl OCBOCHHS IPOTpaMMBbI y4eOHOTO TIpenmMeTa «Ma-
TEMAaTHUKa» XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMH I103HABATEIHHBIMU
NEUCTBUSMH, YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMHU JCHCTBUSMH, YHUBEPCAIb-
HBIMH PETYJISTUBHBIMU JICHCTBHUSIMHU.

1) Yuueepcanvnvle noznasamenshsle delicmeus, o0eCIieunBaOT HOpMUPOBa-
HUE 0a30BBIX KOTHUTHUBHBIX MPOIECCOB 00yYaronuxcsi (OCBOCHHUE METOI0B TIO03HA-
HUS OKPY>KAIOIIET0 MUPA; MPUMEHEHHUE JIOTUYECKHX, UCCIEA0BATEIbCKUX ONepaItni,
yMeHu# paboTtaTth ¢ HHGOpPMAIIHEH ).

OBiajeHne YHHBEPCATbHBIMHA MO3HABATEILHBIMHU 1€ CTBUSMHI
ba3zoevie nocuueckue oeiicmeusn:

Mrl. BBIABIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPHU3HAKH MATEMaTHYCCKUX
00BEKTOB, MMOHATHH, OTHOIIICHUH MEXTy TIOHSITHSIMU;

Mn2. popMynupoBath onpeneacHus MOHATUH;

Mn3. ycTaHaBIMBaTh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIMKM, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIH3A,;

Mn4. BocmpuHUMAaTh, POPMYIHPOBATH U MPEOOPA3OBBIBATH CYKICHHS: YTBEPIU-
TeJIbHBIC U OTPUIIATEILHBIE, €IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;

MnS. BBISIBISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS B
dakTax, TaHHBIX, HAOIIOICHUSAX U YTBEPKACHUSIX;
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Mnb6. npemmaraTh KpUTEPHUH JIJIsl BBISBICHUSI 3aKOHOMEPHOCTEN U POTHUBOPEUMIA;

Mrn/. nenartb BBIBOJBI C HCHIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U UHIYK-
TUBHBIX YMO3AKIIOYEHUH, YMO3AKITIOUEHHUH MO aHAJIOTUH;

Mn8. npoBOAUTH CAMOCTOSTENBHO JOKA3aTeIhCTBA MATEMATHUECKUX YTBEPKIACHUIM
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTEH MPUMEPHI U
KOHTPIPUMEPHI;

M19. 060CHOBBIBATH COOCTBEHHBIE CYXKACHUS U BHIBOJIBI;

Mn10. BeIOupaTh criocod pereHus yaeOHOM 3aqaun (CpaBHUBATh HECKOJIBKO Bapu-
aHTOB PEIICHUS, BHIOMPATh HAKOO0JIeEe TOIXOIANINN C yIETOM CAMOCTOSITEIIBHO BhI-
JEJEHHBIX KPUTEPHUEB).

Ba3zoevie uccineooeamenvckue oeiicmeus:

Mpl. ucnosib30BaTh BOMPOCH! KaK UCCIEA0BATEILCKUN HHCTPYMEHT MTO3HAHUS;

Mp2. dhopmyaupoBaTh BOIPOCH, (PUKCHPYIOITUE MPOTUBOPEUNE, MpoOIeMy, ycTa-
HABJIMBAaTh UCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO
MO3ULINI0, MHCHUE;

Mrmll. npoBOAUTH CAMOCTOSITENHHO CIJIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEKTaMHU, SIBJICHUSMH, IIPOIECCAMU;

Mml2. camoctosaTensHo (GopMyIupoBaTh 00OOIIECHUS U BBIBOJIBI M0 PE3YJIbTaTaM
MPOBENEHHOTO HAOIOACHUS, UCCIEOBaHMS, OIIEHUBATh JOCTOBEPHOCTH MOTYYECH-
HBIX pPe3YyJIbTaTOB, BLIBOJAOB U O000IICHUI;

Mp3. IporHO3UPOBATh BO3MOYKHOE PAa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTAThH TIPEIITO-
JIO)KEHUS O €r0 Pa3BUTUHU B HOBBIX YCJIOBUSIX.

Paooma ¢ ungpopmauvueii:

Mn13. BbIBIATE AehULIMTHI HHGOPMAITUHU, JTaHHBIX, HCOOXOAUMBIX JIJIT OTBETa Ha
BOIIPOC U JIJISI PEILICHUS 3a]1auu;

Mp4. BeiOUpaTh HHOOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATH U UHTEPIIPETUPOBATH HH(POPMALINIO PA3TUYHBIX BUJIOB U (hOpM
MIpEeJCTABIICHHUS;

Mnl4. cTpykrypupoBaTh WH(pOpMAIUIO, TPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WJLTIOCTPUPOBATH TpaUuecKy;

Mml5. ouenuBaTh HAAEKHOCTh HHGOPMAIIMKA IO CAMOCTOSTEIHHO CHOPMYITHPO-
BaHHBIM KPUTEPHSIM.

2) Yuugepcanvuvle KOMMyHUKamueHvle Oeiicmeus, oOSCICUYUBAOT CHOPMUPO-
BAaHHOCTH COITMAIHHBIX HABBIKOB O0YJAFOIITIXCS.

OsnadeHue yHUBEPCATbHbIMU KOMMYHUKAMUBHBIMU OCUCTBUAMU.

Oobuwenue:

M 16. BocnpuHUMAThH U GOPMYITHUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSIMU
U ICISIMHU OOIICHUS,

Mrml7. sicHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U THUCH-
MEHHBIX TE€KCTaX, /1aBaTh MOSACHEHUS 10 XOAY PEIICHUs 3a7aul, KOMMEHTUPOBATh
MOJIyYeHHBIN PE3yNbTaT;
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Mpb5. B xone oOcykaeHHs 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI,
npo0JieMbl, pelIaeMoil 3a1auu, BbICKa3bIBaTh MJICH, HAllEJICHHbIE HA TIOWCK pellle-
HUS,

Mpb. comocTaBisATh CBOM CYXKIICHUS C CYXKACHUSAMHU IPYTUX YIaCTHUKOB JTUAJIOTA,
OOHapy>KUBaTh pPa3IMuMe U CXOJCTBO MO3UIIUI;

Mp/. B KOppekTHOU GpopMe popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,;
Mp8. mpencraBisaTh pe3yNbTaThl PEUICHUS 3a7a4H, SKCIIEPUMEHTA, UCCIEA0BaHN,
MIPOEKTA;

Mnl8. camocToATenbHO BEIOMPATh (popMaT BHICTYIUICHUS C YIETOM 3a]1a4 MPE3eH-
Talld U OCOOEHHOCTEN ayJUTOPHUH.

Compyonuuecmeo:

Mnl9. moHHUMAaTh U UCTIONB30BATh MPEUMYIIIECTBA KOMAaHAHON ¥ MHIUBUIYaTIbHON
paboThI IPU PEIICHUH YYEOHBIX 3a/1a4;

Mp9. npuHHMATH 1I€Th COBMECTHOW NEATEILHOCTH, TJIAHUPOBATH OPTaHU3AIHIO
COBMECTHOM pabOThI, paclpeeisTh BUIbI padoT, JOTOBapuBaThCs, 00CYkKAaTh MPO-
1IeCC U pe3ybTaT padoThI;

Mp10. 06001maTe MHCHHUS HECKOJIBKUX JTIOJICH;

Mp11. yaactBoBaTh B rpynmnoBsIX (popmax paboTsl (00CYKIeHUs, 0OMEH MHEHUSIMHU,
«MO3TOBBIE IITYPMbID» U T.I1.);

Mp12. BBITOTHATE CBOIO YacTh pabOTHI U KOOPAMHUPOBATH CBOM JCUCTBHS C APY-
rUMU Yi€HaMU KOMaH/bI,

Mp13. orieHUBaTh KAYECTBO CBOETO BKJIaa B OO MTPOIYKT IO KPUTEPUIM, CHOP-
MYJIMPOBaHHBIM yYaCTHUKAMU B3aUMOJECHCTBHSI.

Osnaodenue ynusepcanbHblMu peZyiamueHblMU 0eliCmeUAMU
Camoopzanuzayusn:

Mn20. cocTaBisSTh TUIaH, ANTOPUTM PEIICHHS 3a]1a4H, BELIOUPATh CIIOCOO pEeIIeHUs
C YYETOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apIryMEHTHUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAITUH.
Camoxkonmpoib:

Mk 21. BnageTh HaBbIKaMU MTO3HABaTEIbHON peJIEKCUU KaK OCO3HAHMUSI COBEpIIIae-
MBIX IECTBUN U MBICITUTEIbHBIX POILIECCOB, NX PE3YJIbTATOB;

Mk 22. Bnaneth cnocobaMu caMOIIPOBEPKH, CAMOKOHTPOJIS MPOIECCca U pe3ybTaTa
pelIeHrs MaTeEMaTUYECKOM 3a/1auu;

Mpl4. npensunetrsb TpyAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TP PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

Mpl5. oneHnBaTh COOTBETCTBUE pe3yibTaTa LEIU M YCIOBUSIM, OOBSICHIThH MPH-
YUHBI JIOCTYIKEHHUS WM HEJIOCTHIXKEHUsI Pe3yJbTaTOB JIESITEIIbHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLICHKY NMPUOOPETEHHOMY OIIBITY.

IIpeameTHbIe pe3yJIbTATHI:
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OcBoenue yueOHoro Kypca «Anredbpa U Hayajga MaTeMaTUYECKOro aHajlu3a» Ha
YPOBHE CpEeAHEro o01Iero oOpa3oBaHus OOECIEUMBAECT TOCTHXKEHUE CIEAYIOIINX
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:
10 xmacc

Yucna u evtuucnenus:

3nl. CB0OOHO OnepupoBaTh NOHATUSAMU: PAllMOHAIBHOE YUCII0, OECKOHEYHAs Ie-
puoanyeckas ApoOb, MPOLUEHTHI; UPPALMOHAIBHOE YUCIIO; MHOYKECTBA PalHO-

HaJbHBIX U JIEUCTBUTEIIbHBIX YHUCEI; MOAYJb IEUCTBUTEIBHOIO YUCIIA.

VYul. [IpumeHsTh 1poOH U MPOLEHTHI IS pEeUICHHs MPUKIAAHBIX 3a/1a4 U3 pa3iny-

HBIX OTpacjed 3HaHUM U PEATbHOM KU3HH.

V2. IlpumeHsaTs NpuOIMKEHHBIC BEIYUCIICHUS], TPABUJIA OKPYTJICHHUS], IPUKUIIKY U

OLICHKY p€3yJbTaTa BEIYNCICHUMU.
3n2. CBOOOIHO ONEpUPOBATH MOHATUEM: CTEIEHb C LIEJIBIM MOKa3aTeNeM; UCIIOJIb-

30BaTh NOAXOASIIYIO (POPMY 3aIIUCHU IEUCTBUTENIbHBIX YUCEI AJIS PEIICHUS IPAK-

TUYECKUX 3aJ]1a4 U MPECTABICHUS JaHHBIX.
3n3. CBoOOHO ONEpUpPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypalbHON

CTEIIEHHU.
3n4. CBOOOAHO ONEepUpOBaTh NOHATHEM: CTENIEHb C PallMOHAIBHBIM IOKA3aTEIIEM.
3n5. CB0OOAHO OnepupoBaTh MOHATUIAMMU: Jorapudm ducia; 1ecATUYHbIE U HaTYy-

payibHbIE JOTapU(PMBI.
3n6. CBOOOAHO OmepupoBaTh MOHSTUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC

YHUCJIOBOIO apryMEHTA.

Yn3. OnepupoBaTh MOHATUSAMU: apKCUHYC, apKKOCHHYC U apKTaHT€HC YHUCIOBOIO
apryMeHTa.

Ypasuenus u nepasencmea:

3n/. CBoOOHO ONEpUPOBATH MOHATUSMU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,

PaBHOCWJIbHBIE YPaBHEHHUSI U YPABHEHUS-CIEACTBUS; PABHOCUIIbHBIE HEpaBEH-

CTBA.

V4. [IpumMeHsTh pa3audHble METObl PEIICHUS! PALIMOHAIBHBIX U JPOOHO-paLno-

HAJIBHBIX YPaBHEHU; TPUMEHSATHh METOJI MHTEPBAJIOB VISl PEIIICHNUS HEPABEHCTB.
3n8. CB0OOIHO ONEepUpPOBATH MOHATUSMU: MHOTOUIEH OT OJJHOU MEpEMEHHOI; MHO-

rO4WIEeH C LEeIbIMU KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA; TPUMEHATH JIEJICHUE

MHOTOWJIEHA Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera miist pe-

HICHUS 3a/1a4.
3n9. CBoOOAHO omepupoBaTh MOHATUSAMHU: CUCTEMA JIMHEHHBIX YpaBHEHUU, MaT-

pHULa, ONPENEINUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUUYECKHI CMBICIT; UCIIOIb30-

BaTh CBOMCTBA OMpEENUTENs 2 X 2 s BBIYMCIEHUS €r0 3HAUCHUs, IPUMEHSTh

ONPENEIUTEINH JIs1 pELICHUsI CUCTEMBI JIMHEHHBIX YpaBHEHUI; MOICIMPOBATH pe-

aJIbHbIE CUTYaIlMH C IOMOIIBIO CUCTEMbI TMHEWHBIX YpaBHEHH, HCCIIEI0BATH I10-

CTPOEHHBIE MOJIEIH C TOMOILBIO MATPUIL U OINpeAeuTeNei, UHTEPIPETUPOBATh

MOJTyYEHHBIN pe3yabTarT.
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V5. Ucnonb30BaTh CBOMCTBA AEHCTBHI C KOPHSIMH JIJIsl TPE0Opa30BaHUsI BhIpAKE-
HHU.

Y16. BeinonaHsaTe npeodpa3oBaHus YUCIOBBIX BBIPAKEHUH, COACPIKAIIUX CTEIICHU C
palMOHAIBHBIM ITOKA3aTEJIEM.

V7. Ucnons3oBaTh CBOMCTBA JIorapu@pMoB sl MpeoOpa3oBaHusl Jiorapudmude-
CKUX BBIPAKEHUHU.

3n10. CBoGogHO OmepupoBaTh MOHATUSAMU: UpPPALMOHATbHBIC, MOKA3aTeIbHbBIE U
jorapuMUUYECKre ypaBHEHUS; HAXOAUTh UX PEUICHUS C MMOMOIIbIO PABHOCUIIb-
HBIX [IEPEXO0B WJIK OCYILIECTBIISASA MPOBEPKY KOPHEN.

Y18. [IpuMeHsITh OCHOBHBIE TPUTOHOMETPUUECKUE (GOPMYIIBI JIJIsl peoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM.

3n1l. CBoOOJHO OnepUpOBaTh MOHATHEM: TPUTOHOMETPUUECKOE YPABHEHHE; MIPU-
MEHSATh HE00X0IUMbIE (DOPMYIIBI JIJIs1 pEIICHNS OCHOBHBIX THIIOB TPUTOHOMETPH-
YECKUX YPAaBHCHUM.

Y19. MoaenupoBaTh pealbHbIE CUTYAIlUH Ha SI3BIKE alreOpbl, COCTABIATH BBIPAKe-
HUs, YPABHEHHMsI, HEPAaBEHCTBA 110 YCJIOBMIO 33Ja4M, UCCIIEN0BATH TOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BaHUEM anmnapara anreopbl. OyHKINH U TPaQUKH.

3n12. CBo601HO onepupoBaTh MOHATUAMU: (DYHKIIHS, CIIOCOOBI 3a/1aHUs (PYHKITUY;
B3aMMHO 00paTHbIe (PYHKIIMHU, KOMITO3UIIMS (PYHKIU; rpaduK QyHKIIUU; BBITOI-
HATH DJIEMEHTapHbIC MPeoOpa3oBaHUs IPaPUKOB QyHKIIHIA.

3n13. CB0OOIHO ONMEpUpPOBATH MOHATHAMU: 00JIACTH ONPESICHUS U MHOXKECTBO
3HaYCHUN PYHKIMH, HYJIH QYHKIUHU, TPOMEXYTKU 3HAKOIIOCTOSHCTBA.

3n14. CBoOOAHO ONIEpUPOBATH MOHITUAMU: YETHBIC U HEYETHBIC (PYHKIIUU, TIEPUO-
Tu4ecKkrue (PyHKIUU, MPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbI U MU-
HUMYMBbI (DYHKIIMH, HAUOOJbIIEE U HAUMEHbIIIee 3HaUeHne (QYHKUIHUU Ha MIpoMe-
KYTKE.

3n15. CBoO0AHO onepupoOBaTh NOHATUSAMU: CTENIEHHAsA (PYHKIUS C HATYypaIbHBIM U
LEeJIbIM MTOKa3aTesieM, Tpaduk cTeneHHOW (GyHKIIMU C HaTypaJIbHBIM U LIEIIbIM I10-
KazaTeseMm; rpaduk KOpHs n-0oi CTeneHu Kak GyHKIIMN 0OpaTHOM CTETIEHH C HATY-
pajbHBIM MOKa3aTEIeM.

Yul10. OnepupoBaTh NOHATHSAMU: JUHEHHAs, KBaJpaTUYHAs U APOOHOIUHEHHAs
(GyHKUMY; BBITOJIHATD 3JIEMEHTAPHOE UCCIIEI0BAHNUE U TOCTPOEHUE UX IpadUKOB.

3n16. CBobOoaHO omepupoBaTh MOHATHSAMU: IMOKa3aTeslbHAs U Jorapudmuueckas
GyHKIIUU, UX CBOWCTBA U TPaQUKU; WCIONH30BATh UX TpaduKH IS pelieHUs
YPaBHEHHUM.

3nl17. CBoOOMHO OMEpUPOBATH MOHSATHUSMU: TPUTOHOMETPHUYECKAS OKPY>KHOCTH,
orpeneneHrue TPUTOHOMETPUUECKUX (YHKIUI YUCIOBOTO apryMEeHTa.

VYnull. Ucnonb3oBaTh rpaguku GyHKUMNA OIS KCCIIEIOBAHUS MPOLECCOB U 3aBUCH-
MOCTEH MpH PEIIeHNH 3a]1a4 U3 IPYTUX YICOHBIX MPEIMETOB U peaTbHOM KU3HH,
BbIpaXaTh (POpMyJIaMH 3aBUCHUMOCTH MEXI1y BETUUMHAMU.

Hauana mamemamuyeckozo ananusa:
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3n18. CBoOOHO omnepupoBaTh MOHATUAMU: apudmeTHdeckass U reomeTpuueckas
nporpeccusi, 6eCKOHEYHO yOBIBaIOIIasi TEOMETPHUYECKasi IPOTPECCHS; TMHEUHBIHI
U DKCMOHEHIMAIBHBIA POCT, POpPMYJIa CIOKHBIX MPOILIEHTOB; UMETh MpecTaBJe-
HUE O KOHCTAHTE.

Ynl2. Ucnons30BaTh MPOrpeccuu AJis pelIeHus peaabHbIX 3a/1a4y MPUKIAIHOTO Xa-
pakrepa.

3119. CBoGoAHO omepupoBaTh MOHITUSIMHU: MOCIEIOBATEIBHOCTD, CIIOCOOBI 3a/1a-
HUS TOCIIE0BATEIbHOCTE, MOHOTOHHBIE U OTPAaHUYEHHBIE TOCIIEI0BATENBHO-
CTH; MTOHMMAaTh OCHOBBI 3apOKIEHUS MATEMATHYECKOTO0 aHaIM3a KAaK aHajau3a
OECKOHEYHO MaJbIX.

3n120. CB0OOHO OmMepUpoOBaTh MOHATUSIMH: HENPEPHIBHbIC (YHKIIMU; TOYKHU Pa3-
pbiBa rpaduka PyHKIUHU; aCUMIITOTHI Fpaduka (QyHKIIHH.

3n21. CBoOOAHO omepupoBaTh MOHATHEM: (PYHKIMs, HETPEPbIBHAS Ha OTPE3KE;
IMPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUHN ISl pEICHUS 3a/1a4.

3n22. CBO6OHO OneprpoBaTh MOHATUAMHU: TIEpPBasi M BTOpast MPOU3BOAHbBIE (DYyHK-
IIUU, KacaTeabHas K rpaduky QyHKIIUH.

Y113. BeuucasTs NpOU3BOJAHBIE CYMMBI, IPOU3BEIACHHUSI, YACTHOTO U KOMITO3UIIUU
NBYX (DYHKITUH; 3HATHh MPOU3BOHBIC SJIEMEHTAPHBIX (QYHKIIUH.

Ynul4. Vcnonb30BaTh reOMETPUUECKHUM U (PU3NYECKUIM CMBICI IIPOU3BOTHOM IS pe-
HIEHUS 3a]a4.

Mmuooswcecmea u nozuka:

3n23. CBoOOAHO OmMEepUpOBaTH MOHATUSAMU: MHOXXECTBO, OIMEpaIH HaJ MHOXe-
CTBaMH.

Ynl5. Mcnons30BaTh TEOPETUKO-MHOKECTBEHHBIN arllapaT Ui OMUCAHUS Peasib-
HBIX MPOLECCOB U SIBJICHUM, PY PELIECHUY 337a4 U3 IPYTUX YUEOHBIX IPEAMETOB.

3n24. CBoOOMHO OMEPHUPOBATH MOHSATUSMHU: OIpPEACIICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTHYECKOr0 OOBEKTA, JOKA3aTEeIbCTBO, PABHOCUIIb-
HbI€ YPaBHEHHUS U HEPABEHCTBA.

11 kmacc

Yucna u éviuucnenun:

3n25. CBOOOIHO OMEpPUPOBATH MOHATUSMU: HATYPaTbHOE U IE]10€ YHCIIO, MHOXKE-
CTBa HATYPAJIbHBIX U LIEJIbIX YHUCEN; UCTIOIb30BATh MPU3HAKH JACIIMMOCTH LIEJIbIX
yucen, HO/[ 1 HOK HarypanbpHBIX 4nceln 15 pelieHns 3a1a4, IPUMEHATh aJro-
put™m EBkinpa.

3n26. CBOOOJHO ONEepUpOBaTh MOHATHEM OCTAaTKA MO MOJYJIIO; 3alUChIBaTh HATY-
pajbHBIE YKCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS.

3n27. CBOOOAHO ONIEPHPOBATH MOHATHAMHU: KOMILICKCHOE YHCIIO U MHOYKECTBO KOM-
MJIEKCHBIX YHCEIT; MPECTaBIsATh KOMIUIEKCHBIE YKClia B ajdre0pandeckoil u Tpu-
TOHOMETPUYECKOU (popme, BBIMOJIHATH apuPMETHUUECKUEe ONepauud ¢ HUMH U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTU. Y PaBHEHUSI U HEPABEHCTBA.
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3n28. CBOOOJHO OmepupoBaTh MOHATUSMU: UPPALMOHAJIbHBIC, ITOKA3aTEIbHbIE U
Jorapu(pMuUecKre HEpaBEHCTBA; HAXOJUTh UX PELICHUS C TOMOIIBIO0 PABHOCHIIb-
HBIX IIEPEXO/IOB.

Y116. OcymiecTBasTh 0TOOP KOpPHEW MPHU PELICHHUH TPUTOHOMETPUUYECKOTO YpaBHE-
HUS.

3n29. CBOOOJHO ONIEpUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO; MPU-
MEHSTh HE0OX0AUMBbIe (DOPMYIIBI IJIsl pEIICHUSI OCHOBHBIX THIIOB TPUTOHOMETPH-
YECKUX HEPABEHCTB.

3130. CBOOOIHO ONEpUPOBATH MOHIATUSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPaBEHCTB; PABHOCHJIbHBIE CHCTEMBI U CUCTEMBI CIEICTBUS; HAXOJAUTh PEIICHHUS
CUCTEMBI 1 COBOKYIHOCTEH pallMOHAIBHBIX, UPPALIMOHAIBHBIX, TOKA3aTEIbHBIX
U JIOTapu(MUIECKIX YPAaBHEHUH 1 HEPABEHCTB.

VYnl/. Pewath panoHanbHble, HppalMOHANIbHBIE, IOKA3aTeNbHBIE, JIOTapupMuie-
CKH€ U TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEPKAIINE MOAYIIHU U
napameTpsbl.

Ynl8. [IpumensaTs rpadguyeckue METOABI ISl PEIICHUsT YPAaBHEHUM U HEPABEHCTB,
a TaKXe 3aJa4 C napaMmeTpamu.

Ynl9. MogaenupoBath peajgbHble CUTyallul Ha SI3bIKE areOphl, COCTABIAThH BbIpa-
KEHUsI, YpaBHEHHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBUIO 3aJ[a4d, UCCIEA0-
BaTh IMIOCTPOEHHBIE MOJIENIM C UCIIOJIb30BAaHUEM amnmapara ajareopbl, MHTEPIPETHU-
pOBAaTh MOJIyYEHHBIN pe3ysbTar.

Dynkyuu u cpagpuxu:

Yu20. Ctpouts rpaduku KOMIO3UIMU GYHKIUNA C TTOMOIIBIO SJIEMEHTAPHOTO HC-
CJIEIOBAHUS U CBOMCTB KOMITO3HIIMH JIBYX (DYHKIIUH.

Yn21. Ctpouth reomeTprudeckue 00pas3sl ypaBHEHUN U HEPABEHCTB HA KOOPAMHAT-
HOM IIJIOCKOCTH.

3n31. CBoO6OAHO OnepupoBaTh MOHATUSAMU: TPAPUKH TPUTOHOMETPHUECKUX (DYHK-
1005078

Yn22. IlpumeHaTs QyHKIUU AJI1 MOAECTUPOBAHUS U UCCIIEOBAHUS PEAJIbHBIX MPO-
LIECCOB.

Hauana mamemamuueckozo ananusa:

Yn23. Wcnonb3oBaTh MPOU3BOAHYIO UISI UCCIEAOBAHMS (DYHKIIMM HA MOHOTOH-
HOCTb U IKCTPEMYMBI.

Yn24. HaxoauTh HauOoJIbIliee ¥ HauMEHbIIee 3HaYeHHs (DYHKIINHY HEMTPEPHIBHOM Ha
OTpE3Ke.

Yn25. Ucnonp30BaTh MPOU3BOIHYIO AJIs HAXOXKIACHHS HAMITyUIero peIeHHs B IpH-
KJIQJHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMHYECKHX, 3a/1a4ax, JUIsl ONpeaesIeHUs
CKOPOCTHU U YCKOPEHHUS Tpoliecca, 3aAaHHOro (popMyIIoN WK rpadukoM.

3n32. CBOOOHO OmepupoBaTh MOHATUSIMHU: TIEPBOOOpa3Has, ONPEACIEHHBIN UHTE-
rpaji; HaXOAUTh NEPBOOOPa3HbIE AIIEMEHTAPHbBIX (YHKIMI M BBIYMCIATH MHTE-
rpan no ¢popmyne Herorona — JleitOnuna.
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Yn26. Haxoauts miomaay miockux Guryp u o0bEMbI TEJ1 C TOMOIIBIO UHTETpaa.

Yn27. IMeTh IpeACTaBICHHE 0 MAaTEMATHICCKOM MOJICTUPOBAHUH HA IPUMEPE CO-
cTaBJIeHUs AU PEpEeHIINATHHBIX YPABHCHUI.

Yn28. Pemats npukiagHbie 3aa4d, B TOM YHCIE COMHMATBHO-IKOHOMUYECKOTO U
(U3MYECKOTO XapaKTepa, CpeCTBAMH MaTEeMaTHICCKOTO aHAJIHN3a.

Conep:xkanue y4eOHOro kypca (1mo rogam o0y4eHus)

3a 10 kiacc

Yucna u eéviuucnenusn: PanmonanbHble uncia. OOBIKHOBEHHBIE U JECATUYHBIC
JIpo0H, MPOLIEHTHI, OECKOHEUHBbIE Mepruoandeckue Apoou. IIpumenenue npodei n
MPOIIEHTOB JIJIA PEMICHUS TPUKIIAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIeil 3HAHUU U pe-
aJIbHOU XKW3HU. JleCTBUTENbHBIE Uncia. PalnOHAIBHBIE U HPPALIMOHATIBHBIC YUCIIA.
ApudmMerrueckue onepaiuu ¢ 1eUCTBUTEIbHBIMU Y cliaMUd. MOJTyJb T€CTBUTENb-
HOTO 4ucja U ero cBoicTra. [Ipubnnk€HHbIE BBIYMCICHUS, PABUIa OKPYTJICHUS,
MPUKKU/JIKA U OLICHKA pe3yJibTaTa BeUMCIeHN. CTeNEeHb C LENbIM ToKa3areneM. bu-
HoM Hrrotona. Mcnonb3oBanue noaxosiei GopMbl 3alUCH 1€UCTBUTEIIBHBIX YU-
cel Ui pelICHUs] MPAKTUUECKUX 3aJ1ad W MPEJCTaBICHUS JaHHBIX. Apudmeruye-
CKHI1 KOpEHb HATYpaJIbHOM CTENEHU U €T0 CBOMCTBA. CTENEHb C pallMOHAIBHBIM I10-
KazaTesneM U e€ CBOMCTBA; CTEMEHb C JEUCTBUTENbHBIM Moka3aresieMm. Jlorapudpm
yucna. CBolicTtBa jorapudma. Jlecstuunbie U HaTypalibHbie jorapudmel. Cunyc,
KOCHHYC, TaHT'€HC, KOTAHT'€HC YHMCJIOBOr0 aprymMeHTa. APKCHUHYC, apKKOCUHYC U
apKTAaHI€HC YMCIIOBOTO apryMEHTA.

Ypaseuenusa u nepasencmea: ToxnecTtBa M TOXKICCTBEHHBIE MPeoOpa30OBaHUS.
VYpaBHeHUE, KOPEHb YpaBHEHUs. PaBHOCWIbHBIE YpaBHEHHS W YpaBHEHHS-CIIEH-
ctBusl. HepaBeHCTBO, pelieHrne HepaBeHCTBA. OCHOBHBIE METO/IbI PEIIECHHUS LETBIX
U APOOHO-pAIMOHANIBHBIX YPaBHEHUN U HEpaBEHCTB. MHOTOWIECHBI OT OJHOM Tepe-
MEHHOU. [/[eeHre MHOTrO4YIeHa Ha MHOTOWIEH ¢ 0cTaTkoM. Teopema besy. Muoro-
YJIeHbl ¢ 1esbIMU Kodhduimentamu. Teopema Buera. [IpeoOpazoBanus YMCIOBBIX
BBIPAKEHUI, COJEpKaIMX CTENEeHU U KOopHU. MppaunoHanbHble ypaBHeHus. Oc-
HOBHBIE METOJIbI PEIICHUS] UPPALIMOHAIBHBIX yYpaBHEHUM. [lokazaTenpHbIe ypaBHE-
Husa. OCHOBHBIE METOJBI pPEIIeHUs MOKa3aTelbHBIX ypaBHeHUU. [IpeobpazoBanue
BBIpaXKEHUM, coeprkamux jorapudmel. Jlorapudpmudeckue ypaBueHusi. OCHOBHbIC
METO/IbI pEeIIeHUs JIorapu(PMUIECKUX YpaBHEHUH. OCHOBHBIEC TPUTOHOMETPUUECKHUE
dbopmybl. [Ipeobpa3oBaHre TPUTOHOMETPUUYECKHUX BBIpaXKEHUH. Perenue tpuro-
HOMETPUYECKUX YpaBHEHUM. Pelienue cucrem TMHENHbIX ypaBHeH. Marpuna cu-
CTEMBI JINHEWUHBIX YpaBHEHUN. ONIpeAeIUTENb MATPULIBI 2 X 2, €ro TeOMETPUUECKUN
CMBICJI ¥ CBOMCTBA; BBIUHUCIICHHE €0 3HAUEHUSI, IPUMEHEHHUE ONPEACIIUTEIIS IS pe-
LICHUS CUCTEMbI JJMHENHBIX YpaBHEHUM. PellleHre MpUKIIaaHbIX 3a7a4 C IOMOUIBIO
CHUCTEMBI JIMHEHNHBIX YpaBHEHUN. M ccaenoBanre mocTpoOeHHOM MOJIENIH € ITIOMOIIBIO
MaTpHull U onipeaenuresie. [loctpoenrne MaTreMaTU4eCKUX MOJIEJIEN peaTbHOM CUTY-
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aluuy C MOMOIIbI0O YPAaBHEHUW M HEpaBEeHCTB. lIpuMeHeHue ypaBHEHUN U Hepa-
BEHCTB K PELICHUIO0 MaTEMAaTUYECKUX 3aa4 U 3a7a4 U3 Pa3IuvHbIX 00J1acTel HayKu
Y pE€aJbHOM KU3HH.

@ynkyuu u 2pagpuxu: Oyuxuus, cnocoObl 3a1anusa GyHkuuu. BzanmMuo oOpatHbie
dbyukiuu. Komnosurusa Qyskiuid. ['paduk yHkmu. DinemMeHTapHbIe Mpeoodpa3o-
BaHUs rpadukoB QyHkiui. O0IacTh ONpeneeHUsI 1 MHOKECTBO 3HAYECHUN (PyHK-
un. Hynu ynkium. [IpomexxyTku 3HakonoctossHCTBa. YETHBIE M HEUETHBIC (PYHK-
uuu. [lepuonnueckue ¢pyHkuuu. [IpomexyTku MOHOTOHHOCTH (GyHKUIHUHU. Makcu-
MyMBbI 1 MUHUMYMBI QyHKIMH. Hanbosnbiee 1 HanMeHbliee 3HaueHus: GyHKIIMHN Ha
npoMexyTke. JluneitHas, kBagpaTuyHas U IpoOHO-TUHEIHAs QYyHKIUU. DIeMEH-
TapHOE UCCIIEJIOBAHUE U MOCTpOeHUE uX rpagukoB. CreneHHass QyHKIUS C HATY-
panbHBIM U LIEIbIM NoKa3ateneM. E€ cBoiicTBa u rpaduk. CBoMcTBa U rpaduK KOpHS
N-oii cTeneHu Kak QyHKIIMK OOpaTHOM CTENEHU ¢ HaTypalbHbIM Noka3ateneM. [lo-
Ka3aTenbHas v JorapudpmMuyueckas yHKIUU, UX CBOMCTBa U rpaduku. Mcnoias3oBa-
HUe TpauKoB (PYyHKUUHN JJiA pelleHus ypaBHEHUH. TpuroHoMerpuueckas oKpyx-
HOCTb, OTIPE/ICJIEHNE TPUTOHOMETPpUUYECKUX QYHKIUI YncaoBoro aprymenTa. OyHk-
LIMOHAJIbHBIE 3aBUCUMOCTH B pEAJIbHBIX MpoLEeccax U sBJIeHUAX. [ paduku peanbHbIX
3aBucuMocTeil. Hauana matematnueckoro ananusa [locienoBarensHocT, Cr1ocOOBI
3a1aHusA II0CIIEN0BATEIbHOCTEN. MeTo MaTeMaTui4eCKON UHAYKIMU. MOHOTOHHBIE
YU OIPAaHUYECHHBIE TOCIIENOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHsS MaTeMaTH4e-
CKOTO aHaJIW3a KaK aHajin3a OECKOHEUHO MaJblX. ApudmeTnyeckas u reoMmeTpuye-
ckas nporpeccuu. beckoneuHo yObIBaroIiasi reomeTpuueckas nporpeccus. Cymma
OECKOHEYHO YOBIBAIOIIEH T€OMETPUUIECKOM MTporpeccuu. JINHEHBIN 1 HKCIIOHEHITU-
anpHbIA pocT. Yncno e. opMyra CIOKHBIX IPOLEHTOB. Mcnoib3oBanue nporpec-
CUU JIJIA PEIeHUs pealibHbIX 3aJa4 MPUKIaAHOro Xapakrepa. HenpepbiBHbIE (PyHK-
MU ¥ X CBOMCTBA. TOUKM pa3pbiBa. ACUMITOTHI rpadukoB pyHKimii. CBOICTBA
(GyHKUMI HENPEPBIBHBIX HAa OTpe3ke. MeTo 1 MHTEpBAJIOB /1JIs pELICHUSI HEPABEHCTB.
[IpumeHeHue CBOMCTB HEMPEPBhIBHBIX (DYHKIMI 7151 pewenus 3aaad. [lepsas u BTo-
past npou3BoAHbIe pyHKIMU. OnpeneneHe, reOMeTpUIeCcKuil U (pU3HMUECKU CMBICI
MPOU3BOJIHON. YpaBHEHHUE KacaTelbHOU K rpaduky dyHkiuu. [IpousBoaHbie diie-
MeHTapHbIX GyHKIMH. [Ipon3BogHas CyMMBI, TIPOU3BEIEHUS, YACTHOT'O U KOMITO3H-
UU QYHKIHH.

Mmuooscecmea u 1ozuka: MHOXKECTBO, ONEpallMK HAJI MHOKECTBAMU U UX CBOKCTBA.
Huarpammel Diiniepa — Benna. [IpumeHeHne TeopeTHKO-MHOKECTBEHHOIO arlma-
para i ONHUCAHUS PeaibHbIX MTPOLIECCOB U SIBJICHUW, IPU PELICHUH 3a/1a4 U3 JIpy-
rux y4eOHbIX mpeametoB. OmpezeneHue, TeopeMa, CBOMCTBO MaTEeMaTHUECKOTO
00BEKTa, CIEACTBHE, JOKA3aTEIbCTBO, PABHOCUIIbHBIE YPAaBHEHUS.

11 knacc

Yucna u eévtuucnenun: HarypanpHble U uesnble yucia. [ [puymenenne npu3HakosB Jie-
aumocTtu 1nensix uucenn, HOJl u HOK, ocratkoB mo moay:mto, anroput™ma EBkinaa
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JUTS pellieHus 33714 B 11eJbIX unciax. KomruiekcHble unciia. Anredpanyeckas U Tpy-
roHOMeTpuYeckast (POpPMbI 3aITUCH KOMIUIEKCHOTO unciia. ApudmMeTndeckue onepa-
I[MU C KOMIUIEKCHBIMU uynciaMu. M300pakeHne KOMIUIEKCHBIX YHCEeI Ha KOOp.Iu-
HaTHOU IuIockocTH. Dopmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOIO
yucna. [[puMeHeHre KOMIUIEKCHBIX YHUCEeN JJIsl pelieHus] (PU3NYECKUX U TEOMETPHU-
YECKHX 33J1a4. Y paBHEHUA U HepaBeHcTBa CUCTEMA M COBOKYITHOCTh YPAaBHEHUH U
HEpaBEHCTB. PABHOCHIIbHBIE CUCTEMBI M CHCTEMBI-CIIEICTBHS. PaBHOCHIIbHBIE HEPa-
BeHCcTBa. OTOOP KOpHEW TPUTOHOMETPUUYECKUX YPABHEHHM C MOMOIIBIO TPUTOHO-
METPUYECKON OKPYKHOCTH. PellleHne TpUroHOMETpUYECKHX HepaBeHCTB. OCHOB-
HBIE METOJIbI PEIICHUS MOKA3aTEIbHBIX U JorapudmMuyecKkux HepaBeHCTB. OCHOB-
HBIE METO/IbI PEILICHHS UPPALMOHATIbHBIX HEPaBEeHCTB. OCHOBHBIE METObI PEIICHUS
CUCTEM M COBOKYITHOCTEW PALlMOHATIbHBIX, UPPAMOHAIBHBIX, TOKA3aTEIbHbBIX U JIO-
rapuMUUecKux ypaBHEHUN. Y paBHEHMS], HEPABEHCTBA U CUCTEMBI C TapaMETPaAMHU.
[IpumMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTEMaTUYECKUX 3a-
Ja4 ¥ 3a7a4 U3 pa3audHbIX 00JIacTed HAyKW U pealbHOW KU3HHU, MHTEpIIpeTalus
MOJIYYEHHBIX PE3YJIbTATOB.
@ynuxkyuu u cpaguxu: I'papux komnozunuu yHkuui. ['eomerpuyueckue oOpassl
YPaBHEHUN M HEPABEHCTB HA KOOPAHMHATHOM IUIOCKOCTH. TpHUroHOMETpuYecKue
dbyHKIMU, UX CBOMCTBA U rpaduku. ['padudyeckre METOIbI pEIICHUs] YpaBHEHUN U
HepaBeHCTB. ['paduueckne MeToIbl penieHus 3ajad ¢ napamerpamu. Mcenonas3zoBa-
Hue rpaduKoB (PYHKIIMH AJIs HUCCIe0BaHus MPOLIECCOB U 3aBUCUMOCTEH, KOTOPhIE
BO3ZHMKAIOT MPU PEILICHUH 3aa4 U3 IPYTUX yYeOHbIX IPEIMETOB U PEANbHOM KU3HU.
Hauana mamemamuueckozo ananu3a: llpuMeHeHre IpOU3BOIHOM K HCCIIE0BA-
HUIO0 (QYHKIUI Ha MOHOTOHHOCTH U 3KCTpeMyMbl. HaxoxaeHune HaunOosblero u
HAaMMEHBILIET0 3HAUeHHI HeNpepbhIBHOW (PyHKIIMHU Ha oTpe3ke. [I[puMeHenne npouns-
BOJTHOM JIJI1 HAXO0KICHUSI HAMJTYUYIIEro PEMICHUs B IPUKIIAHBIX 3a/1a4ax, JIs onpe-
JIEJIEHUs] CKOPOCTH M YCKOPEHHMSI Mpoliecca, 3aJaHHOTro (OpMYJIOi Uiu rpauKoM.
[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbiXx. [lepBooOpa3Hbie 3IeMEH-
tapHbIX (QyHkui. [IpaBuiia HaxoxaeHus nepBoodpasusix. MaTerpan. I'eomerpu-
YECKHUI CMBICI UHTerpaja. Beruncienue onpeneséHHOro HTerpaia mno gopmyse
Hetotona — JleliOnuna. [lpuMenenne wHTerpanga s HaXOXKICHUS TUIOMIAEH
MJIOCKUX (UTYp U 00BEMOB TeoMeTpuueckux Tei. [Ipumepsl pemenuii nuddepen-
IHMAJbHBIX YPaBHEHUNW. MareMaTuuecKkoe MOJACIUPOBAHUE PEAIBHBIX MPOLIECCOB C
OMOIIBI0 T PepeHITNATBHBIX YPaBHSHUH.
Ilenu uzyuenun yueonozo Kypca

Kypc «Ancebpa u navana mamemamuueckozo ananu3a) SBASETCS OAHUM U3
HauboJiee 3HaYMMBbIX B IPOTpaMMe CTapIlei HIKOJIbI, TOCKOJBKY, C OHON CTOPOHHI,
OH 00ecTeynBaeT HHCTPYMEHTAIBHYIO 0a3y JUIsl U3yUeHHUsl BCEX €CTECTBEHHOHAYY-
HBIX KYpPCOB, a C IPYroil CTOPOHBI, (GOPMUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIILIE-
HUE 00Yy4YaroIIuXcsi Ha ypOBHE, HEOOXO0IUMOM JIJIs OCBOCHMS MH(POPMATHUKH, 001IIe-
CTBO3HAHUs, UCTOPUH, CIOBECHOCTH MU JIPYTUX IUCLMIUIMH. B paMkax aaHHOTO
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Kypca 00ydJaroIuecs OBJIaeBal0T YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOW HayKH,
KOTopast POopMyJIUPYET CBOU JOCTHKEHHS B MaTEMaTUYECKOM opMme.

Kypc anre6psl © Hauaja MaTEMaTHYECKOTO aHajiu3a 3aKJIaIbIBACT OCHOBY IS
YCHEIIHOTO OBJAaJCHUS 3aKOHAMHU (DU3UKU, XUMHH, OMOJIOTUH, TOHUMAaHUSI OCHOB-
HBIX TEHJECHIIMN Pa3BUTHS SKOHOMUKHU U OOIIECTBEHHON KU3HHU, ITO3BOJISIET OPUECH-
TUPOBATHCS B COBPEMEHHBIX ITU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO
UCIIOJIb30BaTh WX JUIS JlajJbHEHIero oOpa3oBaHUS U B TOBCEIHEBHOW >KHU3HHU.
B Tosxe BpeMs oBiaieHne aOCTPAKTHBIMH U JIOTUYECKU CTPOTUMH KOHCTPYKIUSIMU
anreOpbl 1 MaTEMaTUYECKOIO aHAJIM3a Pa3BUBAET YMEHUE HAXOIUTh 3aKOHOMEPHO-
CTH, 0OOCHOBBIBATh UICTUHHOCTb, JJOKa3bIBATh YTBEPKIECHUS C IOMOLIBIO HHAYKIIUU
U paccyXJaTh JeAYKTUBHO, HCIIOIb30BaTh 000OIICHNE U KOHKPETU3alINI0, a0CTpa-
TUPOBAHME W AHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUUYECKOE MBIILICHHUE.
B xone usyuenus Kypca «AnreOpa 1 Hayaia MaTeMaTUYECKOT0 aHaiIn3a» o0ydaro-
IIMECS IMOJY4YarOT HOBBIM OIBIT PELICHUs MPUKIAIHBIX 33]a4, CAMOCTOSATEIBLHOTO
MIOCTPOCHUSI MATEMATUYECKUX MOJENEN peaIbHbIX CUTyalluid, MHTEPIPETALUN T10-
JYYEHHBIX PEIICHHM, 3HAKOMSATCSA C MPUMEpaMU MaTEMaTUYECKHUX 3aKOHOMEPHO-
CTE B IPUPOJE, HAYKE U UCKYCCTBE, C BBIAAIOIUMUCI MAaTEMAaTUYECKUMU OTKPBI-
TUAMH U X aBTOopamMu. Kypc o01aaeT 3HaUUTEIbHBIM BOCIIUTATEILHBIM MOTEHIIN-
aJloM, KOTOpBIA peanu3yercs Kak uepe3 ydeOHbI MaTepuai, CrocoOCTBYIOLIMM
(OpMHUPOBAHNIO HAYYHOI'O MUPOBO33PEHUS, TaK U yepe3 crneunduky yueOHou nes-
TEJIBbHOCTH, TPEOYIOLIEH MPOIOJKUTEIBHON KOHUEHTPAM BHUMAHUSA, CAMOCTOSI-
TEJIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJyYCHHBIN Pe3yJIbTar.

Mamemamuxka. B ocHOBe MEeTOAUKH 00yUeHHs aJire0pe U HavajgaM MaTeMaThuyde-
CKOT'O aHaJIM3a JIEKUT JESITeIbHOCTHBIM mpuHIMN oOydyeHus. B cTpykrype kypca
«Anredpa ¥ Hayajga MATEMaTUYECKOT0 aHAJIM3a» MOKHO BBIIETUTh CIIETYIOIIUE CO-
JepKaTeNIbHO-METOAMYeCKUe JTUHUU: «Hucna u BeIYUCICHUS Y, « DYHKIHHA U Tpa-
bukn», «YpaBHeHUS U HepaBeHCTBa», «Hauanma maremaTHUecKOro aHamu3ay,
«MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COJEPKATEIBHO-METOANYECKUE JIMHUN
U3y4aloTCsl Ha NPOTSHKEHUM JIBYX JIET OOy4YeHHs B CTaplled ILIKOJIe, €CTECTBEHHO
JOTOJHSASA APYr Apyra W IOCTENEHHO HACBIIAsCh HOBBIMU TEMaMU U pa3/ieilaMu.
MO>KHO C yBEpEHHOCTBIO CKa3aTh, YTO IAHHBIN KypC SIBISETCS UHTETPATUBHBIM, I10-
CKOJIbKY 0ObEIUHSIET B ce€O€ cojiepKaHNe HECKOJIbKMX MaTEMaTHUECKUX JUCIIUILINH,
TaKUX Kak ajaredpa, TPUrOHOMETPHS, MATeMAaTHUYECKUIN aHaIu3, TEOPUS MHOXKECTB,
MaTeMatuyeckas joruka u ap. [lo mepe Toro xak ydaiuecs oBjiaaeBaioT Bc€ Ooee
HIMPOKUM MAaTeMaTHYECKUM amnmnapaTtoM, Y HUX MOCJeI0BaTeabHo (popmMupyercs u
COBEPILIEHCTBYETCS YMEHHUE CTPOUTh MATEMAaTUUECKYIO MOJIENIb PealIbHOM CUTYalluH,
IPUMEHSTH 3HAHUS, MOJTYYEHHbIE TPU U3YUYEHHH Kypca, JJIs pelIeHUs: CaMOoCTOs -
TeIbHO CHOPMYTUPOBAHHON MAaTEMATUYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH
CBOW OTBeET.

CopepxarenbHo-MeTonnueckas TuHus « Yucna u eévruucnenusny 3asepiaet Ghop-
MUPOBAaHHE HABBIKOB HCIOJIb30BAaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM 1IKoJje. B crapieit mkone ocoboe BHUMaHue ynemnsercs Ghop-
MHUPOBAHUIO HABBIKOB PAIlMOHATLHBIX BBHIUMCICHHM, BKIIOYAIOIINX B CE0s UCIIOJb-
30BaHUE PA3NMUYHBIX (HOPM 3alKCH YHCIIa, YMEHUE JeNaTh MPUKUAKY, BBIOIHAThH
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npUOIMKEHHBIE BEIYUCIICHUS, OLICHUBATh YMCIIOBbIE BHIPAKEHUs, paboTaTh C MaTe-
MaTHYECKMMM KOHCTAaHTaMH. 3HAKOMbIE 00y4YarolMMCsl MHOXKECTBA HATYPaJIbHBIX,
LIEJIBIX, PAMOHAIBHBIX U JEHCTBUTEIBHBIX YUCEII AOIIOIHAIOTCS MHOKECTBOM KOM-
IUIEKCHBIX YMCell. B KaKI0M M3 3TUX MHOKECTB PACCMaTPUBAIOTCSI CBOVCTBEHHBIE
eMy crenr@uueckue 3ajaun 1 oreparuu: JeJIeHue Halleao, OepupoBaHUE OCTaT-
KaM{ Ha MHOXECTBE LIEJIBbIX YUCEIN; 0COObIE CBOMCTBA PAllMOHAIBHBIX U Hppaluo-
HaJIbHBIX YMCENl; apu(pMETUUYECKHE ONepaluy, a TAKKe U3BJICYEHHUE KOpPHS HaTy-
paNbHOM CTENEHN HA MHOKECTBE KOMIUIEKCHBIX YHcell. biaronaps nocienoBaTenb-
HOMY PACIIMPEHUIO KPYTra UCIOIb3YEMBIX YACEN U 3HAKOMCTBY C BO3MOXHOCTSIMU
UX TIPUMEHEHHS IJISl PEIICHUS Pa3IndHbIX 3a7a4 (HOpMHUPYETCs MPEACTABICHUE O
€MHCTBE MATEMATHKU KaK HAayKd U €€ pOoJId B MOCTPOCHHUU MOJEIEH peasbHOro
MUpa; LIMPOKO UCIIOJIB3YIOTCA 00001IeHne U KOHKpeTh3anus. Paboyas nporpamma
Junusa «Ypaeuenusa u nepagencmea) peannusyercs Ha MPOTSHKEHUH BCEro o0yde-
HUS B CTapIIEH MIKOJIE, TIOCKOJIBKY B KaXI0M paszeie [Iporpammel IpexycMOTpPEHO
pelIeHre COOTBETCTBYIOIIMX 3aa4u. B pe3ynbraTe oOyuaroiuecs OBlaJeBaloT pas-
JMYHBIMUA METOJAMH PELIECHUS PALIMOHAJIBHBIX, UPPALOHAIBHBIX, [I0Ka3aTEIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUM, HEPaBEHCTB U CHUCTEM, a
TAKXKE 3aJ1a4, coAeprKalux napamerpsl. [lomydeHHbIE YMEHHSI IIMPOKO MUCIOJIB3Y-
I0TCS IIPU UCCIIEAOBAHNUN (DYHKLUN C MOMOLIBIO TPOU3BOJHOM, IPU PELICHUH NPU-
KJIAJHBIX 33Ja4 U 3a/la4 Ha HaXO0XJIECHHE HAauOOJbIIUX U HAUMEHBIIUX 3HAYEHUM
¢bynkuuu. J[anHas copeprkaTenabHas JIMHUS BKIIOYAET B ce0s1 Takxke (OpMUPOBAHUE
YMEHUH BBINOIHATH Pacy€Thl 10 (popmyiaM, mpeodpa3oBaHUs paMOHAIBHBIX, UP-
pPalMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUH, a TAK)KE BBIPAKEHUM, COIEP-
YKaIUX CTENeHH U Jjorapudmsl. biaarogapst uzydeHuto anredpanyeckoro MaTepuaa
MPOUCXONUT JNaNIbHENIIEe Pa3BUTHE AJITOPUTMHYECKOTO M aOCTPAKTHOTO MBbIIILIE-
HUs 00yJarouuxcsi, POpMUPYIOTCS HABBIKU JEAYKTHUBHBIX PacCyX ACHUH, padOThI C
CUMBOJIbHBIMU (hOpMaMu, IMPEACTABICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEN B
BUJIC PABEHCTB M HEpaBeHCTB. AnrebOpa mpemnaraeT 3¢h(HEKTUBHbIE UHCTPYMEHTHI
JUISl peLIEHUS TPAaKTUYECKUX U €CTECTBEHHOHAYYHBIX 3a/1a4, HarJIsAHO IEMOHCTPH-
PYET CBOM BO3MOYKHOCTH KaK A3bIKa HAYKH.

CopepxarenpbHo-MeTOAUYECKas TUHUSA « DYHKYUU u 2pagpuku) TECHO Nepere-
TaeTCs C IPYTrUMU JIMHUSAMU Kypca, OCKOJIBKY B KAKOM-TO CMBICIIE 3aJJaET MOce-
JIOBATEIBbHOCTh U3yUEHHUs MaTepruaiia. M3yueHne cteneHHom, moka3aTeabHOM, Jora-
pudMHUUECKON U TPUTOHOMETPUYECKUX (PYHKIUH, UX CBOMCTB U ITpapUKOB, UCTIONb-
30BaHME (PYHKIIMI 17151 pellIeHrs 3a/1a4 U3 APYTuX yueOHbIX IPEIMETOB U peaIbHON
YKU3HHU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAJIU30M, TaK U C PEUICHUEM ypaB-
HEeHUW U HepaBeHCTB. [Ipu 3ToM OoJbIIOE BHUMaHUE yAenseTcss (GOPMUPOBAHUIO
yYMEHUS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEX]Y Pa3IMYHBIMU BEJIMUYMHAMH,
MCCJIEI0OBATh MOJYyYeHHbIE (YHKIIMU, CTPOUTH WX rpaduku. Marepuan 3Toi coaep-
YKATEIbHOW JIMHUY HAllEJIEH Ha Pa3BUTHE YMEHUI U HABBIKOB, MO3BOJISIFOLUX BbIpa-
KaTh 3aBUCUMOCTH MEX]y BETUUMHAMU B Pa3IMYHON (popMe: aHATTUTHUECKOH, rpa-
dbuueckoit U crmoBecHOi. Ero m3yueHue crmocoOCTBYeT pa3BUTHIO aJITOPUTMUYE-
CKOTO MBIIIJIEHUS, CIIOCOOHOCTH K 00OOIICHNIO M KOHKPETU3AIUU, UCTIOIb30BAHUIO
aHAJIOTHUM.
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CopepxarenpHas JinHus «Hauana mamemamuueckozo ananu3a) no3BoJISET Cy-
HIECTBEHHO PACUIMPUTh KPYT KaK MaTEMAaTHUYECKUX, TaK U MPUKIIAIHBIX 3a7a4, J0-
CTYIHBIX IIKOJbHUKAM, TaK KaK Y HUX MOSBJISETCS BOZMOXHOCTbh CTPOUTH rpaduKu
CJIOXHBIX PYHKIUH, ONPeesATh UX HauOOJIbIIINE U HAMMEHBIIINE 3HAYEHUS, BBIYUC-
JSATH TUIoAaAn GUryp u o0bEMBI Tell, HAXOIUTh CKOPOCTH M YCKOPEHUS IIPOLIECCOB.
JaHHas copeprkarenbHas JIMHUASL OTKPHIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHHS Ma-
TEMATUYECKUX MOJEJIEN peallbHbIX CUTYAIMi, O3BOJISET HAXOAUTh HAaWIy4llee pe-
IIEHUE B IPUKJIAAHBIX, B TOM YHCJIE€ COUUATbHO-3KOHOMUYECKHX, 3a1a4aX. 3HAKOM-
CTBO C OCHOBaMH MaTE€MaTHYECKOI0 aHalii3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKT-
HOTO, (POPMaILHO-IOTMYECKOTO U KPEaTUBHOTO MBILIUICHUS, (OPMUPOBAHUIO yYMe-
HUHM pacrno3HaBaTh MPOSIBICHHS 3aKOHOB MAaT€MAaTUKU B HAayKe, TEXHUKE U UCKYC-
ctBe. OOyyJaroniecss y3HatoT O BBIIAIOIIMXCA PE3yJIbTaTax, MOJIYYEHHBIX B XOZE
pa3BUTHS MAaTEMATUKU KaK HAyKd, U 00 UX aBTOpax.

CopepxarenpHo-MeTOAUYECKasl TUHUSA «MHOodcecmea u 102uKa) BKIHOYACT B
ceOs 37IEMEHThI TEOPUU MHOKECTB U MAaTEMATUYECKOH JIOTUKU. TeopeTHKo-MHOXKe-
CTBEHHBIE IIPEICTABICHUs NPOHU3BIBAIOT BECh KypC INKOJIBHOM MAaTEMAaTUKH H
npejiaraloT HanboJsee YHUBEPCAIbHBIN S3bIK, OOBEIUHSIIONINNI BCE pa3/iesbl MaTe-
MAaTUKH U €€ NPUIIOKEHNUN, OHU CBSA3BIBAIOT PA3HBIE MATEMATUYECKUE AUCIIUIUIMHBI
Y UX IIPUWIOKEHUS B eAMHOE 11es10e. [103TOMY Ba7KHO 1aTh BO3MOKHOCTB IIKOJIBHUKY
IIOHUMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON MAaTEMATUKH U UCIIOJIb-
30BaTh €r0 JUIsl BBIPAKEHUSI CBOMX MBICIIEH. [IpyruM BasKHBIM MPU3HAKOM MaTeMa-
TUKHM KaK HayKH CJIEIyeT NMPHU3HATh CBOMCTBEHHYIO € CTPOrOCTh 0OOCHOBAaHMM U
CJIeIOBaHUE OINPEAEIEHHBIM MPABUIIAM MOCTPOEHHUS JOKA3aTENBCTB. 3HAKOMCTBO C
AIIEMEHTaMHU MAaTEMAaTUYECKOM JIOTUKH CLIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO MBIIII-
JIEHUS y4YalllUXCs, MO3BOJSET UM CTPOUTH CBOU PACCYXKIEHUS HAa OCHOBE JIOTMYE-
CKUX IpaBuI, POPMUPYET HABBIKM KPUTHUECKOTO MBILLIJICHUS.

B kypce «Ancebpa u nauana mamemamuueckozo aHaau3a» NPUCYTCTBYIOT OC-
HOBBl MaT€MaTUYECKOT0 MOJEIMPOBAHUS, KOTOpbIE MpU3BaHbl CIIOCOOCTBOBATh
(OpMHUPOBAHNIO HABBIKOB IMOCTPOEHUS MOJENEH pealbHbIX CUTYyallui, UCCIe10Ba-
HUS 3TUX MOJIEJeH ¢ MOMOIIBIO anmnapara ajareopbl 1 MaTeMaTHYeCKOTo aHalln3a,
MHTEPIIPETALNH MTOJTYyUYCHHBIX pe3ynbTaToB. Takue 3aaHusl BIUIETCHBI B KAXK/IbIN U3
paznenoB IIporpaMMsbl, MOCKOJBKY BECh Marepual Kypca IIHPOKO HCHOJb3YETCs
JUISL pelieHusl NMPUKIaaHbIX 3aaad. [Ipyu pemieHun peanbHbIX MPAKTHUYECKUX 3a/1ad
y4aluecs pa3BuBaroT Ha0II01aTEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0-
CTparupoBaThCsl, UCIOIb30BATh AHAJIOTHIO, 0000IIAaTh U KOHKPETU3UPOBAThH MPO-
oseMy. JleaTenbHOCTh IO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIAAHBIX 3a]a4
OpraHu3yeTcs B Mpoliecce U3yYeHUs! BCceX TeM Kypca «Airedpa v Hayasia MaTeMa-
TAYECKOTO aHaJIN3ay.
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3. CTpyKTYypa M cojep:kaHue y4eOHOr0 mpeaMeTa

3.1. O06bem yueOHOro npeaMeTa M BU/AbI YUeOHOI 1eATeTbHOCTH

Bun yueOHo# gestenpbHOCTH O0BéM B
Jacax

O01beM 00pa3oBaTe/IbHOI MPOrpaMMbl Y4eOHOTO NpeIMeTa 313
B T.4. B (hopMe NPaKTUYECKOH NMOATOTOBKH 297
B T.4..
JIEKIIAU 207
71a00paTOPHBIE 3aHATUS -
MIPAKTUYECKHE 3aHATUS 84
KypcoBas pabota (ITpoeKT) -
KOHCYJBTaIli! 6
CamocrosiTenbHast paboTa 10
IIpome:kyTouHas aTTecTauus B (popmMe — dK3aMEH BO 2 CEMeCTpe, 6
npyrasi dopma KOHTpoJig B 1 cemecTpe.
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3.2 TeMaTH4ecKHUii IUIaH U cofep:KaHHe Y4eOHOT0 MpeaMeTa
TemaTnueckoe IIaHUPOBAHKUE MPEACTABICHO [0 ceMecTpaM OOy4YeHMs, B HEM YKa3aHO PEKOMEH/1yeMOe KOJIMYECTBO YacOB, OTBOJUMOE HA U3yYEHUE
TEM, IIOBTOPCHUC U PA3JIMIHOTI'O BUId KOHTPOJIbHBIC pa6OTBI. OcCHOBHBIE BUAbBI ACATCIBbHOCTHU 06y11aI01u1/1x051 NEPpCUUCIICHBI IPXU U3YUCHUU Ka)K,HOfI TCEMBI
Y HallpaBJIEHbl Ha JOCTH)KEHHUE IUIAHUPYEMbIX PE3Y/IbTaTOB 00y4EHHUsI.

HaumenoBanue pa3- | Coaep:kanue yueOHOro Matepuasia M (pOpMbl OPraHu3aliu AeATeJbHOCTH cTy- | O0bem Koabl komMnerenuuii n
Jea U TeM JCHTOB aKaj. JIMYHOCTHBIX pe3yJibTa-
4/B T.4. TOB
B opme
NPaKTH-
YEeCKOH
NOJAro-
TOBKH,
aKaj. 4
3a 10 knacc. Paznen 1. Muoscecmeo oeiicmeumensvnuix uucen. Muozounenwt. Payuonanvusle ypasnenusn 56 -
u nepagencmea. Cucmemol TUHEUHBIX YPAGHEHUTL
Tema 1.1. Muoswcecmeo | Conepxanue: 4 JIP 1-8
deiicmeumenvHplX 4u- | MHOXKECTBO, OTEpallMKM HaJ MHOXKECTBAMHM M MX CBOWCTBA. Jlmarpammel Diinepa — M 1.- Mn 19.,
cen. Muozounenwt. Pa- | Benna. [IpumeneHne TeopeTHKO-MHOKECTBEHHOT'0 annapara Jyist peleHus 3aaad. Pa- Mp 1..- Mp 15,
LuoHnanbHble  ypasHe- | LMOHaANbHbIE yncia. OOBIKHOBEHHbIE U JIECATUYHbIE IPOOH, IPOLIEHThI, 0ECKOHEUHBIE Mk 1. — Mk 22.,
Hus u Hepaeéencmea. | nepuonuyeckue 1poodu. [Ipumenenne apodel 1 MPOLEHTOB JUIsl pEIIeHUs MPUKIIaI- Ynl.—-VYn28.,
Cucmembr nunennvix | HpIX 3a1ad. JlelicTBUTENbHBIC YHCcTa. PalnmoHaNbHBIE W HppAlMOHATBHBIC YHCTIA. 3nl. —3m 32,
ypaeénenui. ApudmeTrnueckre onepanuu ¢ JeHCTBUTENbHBIMU YnciaMu. Moynb AeicTBUTENb- OK 01., OK 02., OK 03.,
HOT'O 4YHClIa M ero cBoicTBa. IIpubmmkEHHbIE BBIYMCICHUS, NPaBUIa OKPYIJICHMS, IIK 5.1,
INPUKUIKA U OLIEHKA pe3yibTaTa BbluucaeHU. OCHOBHBIE METO/IbI PEILIEHUS 1IENIbIX U 1,2,3
JpOOHO-pallMOHATIBHBIX YPaBHEHUH M HEPaBEHCTB. MHOIOWIEHBI OT OJJHOM MepeMeH-
HOH. [IleneHne MHOTO4YJIEeHa Ha MHOTOYJIEH € OCTaTKOM. Teopema besy. MHorounenst
¢ nensiMu koapdurmentamu. Teopema Buera. Pemenne cucteMm TUHEHHBIX ypaBHe-
HUN. Matpuna cucteMbl JIMHEWHbIX ypaBHEHUN. OnpeneiauTens MaTpUlbl 2X2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA; BBIUMCIEHUE €0 3HAUEHUS; IPUMEHEHHE OlIpe-
JEUTENS [T peUIeHHs] CUCTEMbI TUHEHHBIX ypaBHEHUN. PelieHne mpukiagHbIx 3a-
J1a4 C TIOMOIIIbIO CUCTEMBI JINHENHBIX YPABHEHHH.
B TOM uncne npakTuyecKux 1 Jab0paTOPHbBIX 3aHSITHMN: 2 JIP 1-8
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IIpakTyeckoe 3ansaTue Ne 1. Muoowcecmeo oeiicmeumenvuuix uucen. Muozo-

M 1.- Mm 19.,

unenvl. Payuonanvnuie ypasnenus u nepasencmea. Cucmemul 1UHEHUHBIX ypasHe- Mp 1..-Mp 15.,
Hulil. Mk 1. — Mk 22,
Vul.—-VYuo 28,
3ml. —3m 32,
OK 01., OK 02., OK 03.,
IK 5.1.,
1,2,3
CamocrosiTenbHas padboTa:- -
Tema 1.2. @yukyuu u | Coneprxasue: JIP 1-8
cpacpuxu. Cmenennaa | Oynxuys, criocooOsl 3ananus Gpyaxnun. Bzanmuao obpatasie pynkuuu. Komnosumms M 1.- Mm 19.,
¢ynukyua c yeavim no- | pynkuuii. I'padux Gynkuun. SnementapHsie npeodpa3oBanus rpaduKoB QYHKIIHA. Mp 1..-Mp 15.,
Kazamenem. Ob6nacTtp orpeeneHuss 1 MHOXKeCTBO 3HadeHnid ¢pyHkuuu. Hymn ¢yaxmum. IIpome- Mk 1. - Mk 22.,
JKYTKH 3HaKomocTossHCTBA. UETHbIe W Heu€THble GyHkuu. [lepuoanueckue GyHk- Yol.-VYn28,
un. [IpomMexyTkn MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl I MUHUMYMBI (DYHKITHH. 3nl. —3m 32,
Haubonpiiee u HanMeHblliee 3HaYeHUE (YHKIIUU HA MPOMEXYyTKe. JInHelHas, KBaj- OK 01.,0K 02., OK 03.,
patuyHast U IpoOHO-TMHEHHas QyHKIMH. DIIeMEHTapHOE UCCIIEAOBAaHUE U MTOCTPOe- IIK 5.1,
Hue rpaduxoB 3TuX QyHkumidi. CTeneHp ¢ LeabM nokazateneM. bunom HproToHa. 1,2,3
Crenennast GyHKIMS C HATYPAJIbHBIM M IIEJIBIM NoKazareneM. E€ cBoiicTBa u rpaduk.
B ToM uncne npakTudeckux u 1ad0paToOpHBIX 3aHITHIL: JIP 1-8
IpakTnyeckoe 3ausatTue Ne 2. @yukyuu u cpagpuxu. Cmenennan ynkyus c ye- Mm 1.-Mn 19.,
JIblM nOKasamesem. Mp 1..-Mp 15,
Mk 1. - Mk 22.,
Vo l.-VYno?28,
3ml. —3m 32,
OK 01., 0K 02., OK 03.,
IK 5.1.,
1,2,3
CamocTtosiTenpHas padota: -
JIP 1-8

Conepxanue:

36




Tema 1.3. Apupmemu-

Apudmernueckuil KOpeHb HaTypaJIbHOW CTENEHH U ero cBoicTBa. [IpeobpazoBanus

M 1.- Mm 19.,

Yyeckuil KOpeHb Rn-0ll | YUICIOBBIX BBIPAKEHUW, COEpKAIIMX CTENEHU U KOpHU. MppanuoHaibHble ypaBHE- Mp 1..- Mp 15,,
cmenenu.  Hppayuo- | Hus. OCHOBHBIE METO/Ibl PEIICHUS UPPALIMOHAJIBHBIX YpaBHEHUN. PaBHOCUIIBHBIE T1€- Mk 1. — Mk 22.,
HaIbHblE YPAGHEHUAL. pexo/bl B pElICHUH UPpAlMOHATIbHBIX yYpaBHeHHH. CBOHCTBA U rpaduk KOpPHS n-oit Yo l.—Vno28.,
CTETICHH KaK ()YHKITUM OOpaTHOM CTENICHH C HATYypPaJIbHBIM MOKa3aTelIeM. 3nl. —3m 32.,
OK 01., OK 02., OK 03.,
IIK 5.1,
1,2,3
B ToMm ynclie npakTuueckux U 1a00paTOPHBIX 3aHSATHM: JIP 1-8
IIpakTnyeckoe 3ausaTue Ne 3. Apugpmemuueckuit kopens n-oii cmenenu. Uppayu- M 1.- Mn 19.,
OHAJIbHbIE YPAGHEHUA. Mp 1..- Mp 15,,
Mk 1. — Mk 22.,
Yol.—VYno28.,
3ml. —3m 32.,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
CamocrosiTenbHas pabora: -
Tema 1.4. Ilokaza- | Conepxanue: JIP 1-8
menvHan ¢ynkyua. | CreneHs ¢ palloHaNIbHBIM IIOKa3aTesaeM U e€ cBoiicTBa. [lokazarenbHas pyHkuus, eé M 1.- Mm 19,
Ilokazamenwvnsie ypas- | coiictBa u rpadpuk. Vcnonb3oBanue rpaduka GyHKIUM A PEIIEHUs YpaBHEHUH. Mp 1..-Mp 15.,
HeHu:. IToxazarenbHble ypaBHEHUsA. OCHOBHBIE METO/bI PELIECHUS NOKA3aTENIbHBIX YpaBHE- Mk 1. - Mk 22.,
HUH. Yol.—VYno28.,
3nl. - 3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
B ToM unciie npakTHyecKux U J1a00paTOPHBIX 3aHITHIH: JIP 1-8
Ipakruyeckoe 3ausatue Ne 4. ITokazamenvhan gpynkuyus. Ilokazamenvusle ypas- Mn 1.- Mn 19,
HeHus. Mp 1..-Mp 15.,
Mk 1. — Mk 22.,
Ynl.—-V¥Yn28,
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3ml. —3m 32,
OK 01., 0K 02., OK 03.,

Tema 1.5. Jlocapugpmu-
uyeckaa ¢yukuyua. Jlo-
2apugmuyueckue ypas-
HeHus.

Tema 1.6. Tpuzono-
MempuuecKkue  6vipa-
MHCeHUA U YPAGHEHU L.

IIK 5.1,
1,2,3
CamocTtosiTenbHas paboTa: -
ConeprxaHue: JIP 1-8
Jlorapudm uncna. CpoiicTa norapudma. JleciTuuHble U HATYpalIbHbIC JIOTAapU(MBI. M 1.- M 19,
[IpeoOpa3zoBanue BRIpOKECHUH, copepxkamux jgorapudmel. Jlorapudpmuueckas GpyHk- Mp 1..-Mp 15.,
s, e€ cBoiicTBa U rpaduk. Mcnons3oBanue rpaduka GyHKIUM U pEIICHUS YpaB- Mk 1. - Mk 22.,
Henuil. Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOIbI PEIICHUS JIorapupmMuyie- Yo l.—-VYn 28,
CKUX ypaBHEHUH. PaBHOCHIIbHBIE TIEPEXO/Ibl B PEIICHUH JIOTApU()MUIECKUX ypaBHE- 3nl. - 3m 32,
HUH. OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
B ToMm unciie npakTH4eCKHUX U JIaDOpaTOPHBIX 3aHSITHIA: JIP 1-8
IIpakTnueckoe 3ansitue Ne 5. Jozapugpmuueckasn gpynxkyus. Jlocapugpmuueckue M 1.- Mm 19,
YpasHeHus. Mp 1..- Mp 15,,
Mk 1. — Mk 22.,
VYol.—VYno28.,
3nl. - 3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
CamocTtosiTenbHas padorTa: -
Coneprxanue: JIP 1-8
CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCH- M 1.- Mm 19,
HYC U apKTaHI'€HC YHCJIOBOIO apryMeHTa. TpUroHOMeTpHUuecKas OKpYKHOCTb, OIpe- Mp 1..-Mp 15,
JIeJIeHNe TPUTOHOMETPUYECKUX (PYHKIMN YUCIIOBOro aprymeHTa. OCHOBHBIE TPUTO- Mk 1. - Mk 22.,
HomeTpuueckue ¢hopmyisl. [IpeobpazoBaHre TPUrOHOMETPUUECKHUX BhIpaKeHUH. Pe- Yo l.—Vno28.,
3ml. —3m 32,

IIIEHHE TPUTOHOMETPUUECKUX YPABHEHUH.
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OK 01., OK 02., OK 03.,

IIK 5.1,
1,2,3
B Tom uncie npakTuyeckux v 1a00paTOPHBIX 3aHATHI: JIP 1-8
IIpakTnueckoe 3ansaTue Ne 6. Tpuconomempuueckue ebiparyxceHus u ypagHeHus1. Mn 1.- Mn 19.,
Mp 1..- Mp 15,,
Mk 1. — Mk 22.,
Vol.—Vno28.,
3ml. —3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
CamocrosiTenbHas pabora: -
Tema 1.7. Ilocneoosa- | Conepxanue: JIP 1-8
menvHocmu u npozpec- | IlocnenoBaTenbHOCTH, CIIOCOOBI 3aaHus MOCIIeI0BAaTeIbHOCTEH. MeTo MaTemMaTu- M 1.- M 19.,
cuu. YeCKOM MHAYKUMU. MOHOTOHHBIE U OIpPaHUYEHHBIE NOCIEN0BaTENbHOCTH. VcTopus Mp 1..-Mp 15.,
aHanmm3a 0ECKOHEYHO MalbIX. ApudMeTndeckas U reoMeTpruIecKas nporpeccun. bec- Mk 1. - Mk 22.,
KOHEYHO YObIBaroIas reomerpuyeckas mnporpeccus. Cymma GE€CKOHEUHO yObIBaro- Yol.-VYn28,
11ei reoMeTpuyecKoil nporpeccuu. JINHENHBIN U 3KCIOHEHIMANIBHBIN pocT. Huco e. 3nl. —3m 32.,
®dopmyna CI0XKHBIX IPOLEHTOB. VCIoIb30BaHUE MPOTPECCUN VISl PELIEHUS pealb- OK 01., 0K 02., OK 03.,
HBIX 3a/1a4 IPUKJIIAJHOTO XapakTepa. IIK 5.1,
1,2,3
B ToMm unciie npakTH4eCKHX U JIaDOpaTOPHBIX 3aHATHIL: JIP 1-8
IIpakTnueckoe 3ansaTue Ne 7. Ilocnedosamenvnocmu u npozpeccuu. M 1.- Mm 19,
Mp 1..-Mp 15,
Mk 1. — Mk 22.,
VYol.—VYno28.,
3ml. —3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
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CamocTtosiTenbHas padora:

Tema 1.8. Henpepuwig- | Conepxanue: 6 JIP 1-8
novle @pyukyuu. Ilpous- | HenpepoiBHble (QYHKIIMM M UX CBOWCTBAa. Touka pa3pbiBa. ACHMHOTOTHI T'papUKOB M 1.- Mn 19,
600Has. ¢byakumii. CBolicTBa (DYHKIMI HENPEPHIBHBIX Ha OTpe3ke. MeTol MHTepBaJIOB IS Mp 1..-Mp 15.,
pemieHus HepaBeHCTB. [IprMeHeHre CBONCTB HENPEPhIBHBIX (DYHKUUH I peIICHHS Mk 1. - Mk 22.,
3anmau. [lepBas u BTOpas npousBoaHbie GyHkuu. OnpeneneHrue, reOMETPUICCKUN 1 Yo l. -V 28,
¢u3nUecKuil CMBICT TPOU3BOJHON. YpaBHEHHE KacaTelbHON K rpaduky (QyHKIUH. 3nl. —3m 32,
[Tpon3BoaHbIC AteMeHTapHBIX PyHKIMH. [Ipon3BogHAS CYMMBI, TPOU3BEICHHMS, YaCT- OK 01., 0K 02., OK 03.,
HOTO ¥ KOMITO3UIINU (PYyHKIIUH. IIK 5.1,
1,2,3
B ToM unciie npakTHUeCKHUX U JIaDOPaTOPHBIX 3aHSITHIA: 4 JIP 1-8
IIpakTuyeckoe 3ausaTue Ne 8. Henpepuignvte pynkuyuu. Ilpouszeoonas. M 1.- Mn 19.,
Mp 1..-Mp 15,
Mk 1. — Mk 22.,
Yol.—VYno28.,
3ml. —3m 32.,
OK 01., 0K 02., OK 03.,
IIK 5.1.,
1,2,3
CamocTosiTenbHas padorta: - -
3a 10 kaacc. Pa3nesn 2. BBegeHue B crepeoMeTpHio 63 -
Tema 2.1. Beeoenue ¢ | Conepxanue: 4 JIP 1-8
cmepeomempuio. OcHoBHbIE TIpOCTpaHCTBEHHbIE (QUrypbl. IloHATHSA cTepeoMeTpuu: TOUKa, HpsAMasd, M 1.-Mm 19,
IUIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE MpaBHiIa U300paXKeHUs HAa PUCYHKE IIOCKO- Mp 1..-Mp 15,
CTH, NapaJUIEIbHBIX MPSAMBIX (OTPE3KOB), CepearHbl OTpe3Kka. [IoHATusA: nepecekaro- Mk 1. - Mk 22.,
myecs IUIOCKOCTH, IEPECEKAIoIUecs NpsAMas M IUIOCKOCTb; IOJYIPOCTPAHCTBO. Ynl.-VYn28,
MHororpaHHukH, W300pa)KeHHe MPOCTEHIINX MPOCTPAHCTBEHHBIX (QUryp, HECyIlle- 3nl. -3m 32,
CTBYIOUIMX OOBEKTOB. AKCHOMBI CTEPEOMETPHH U TEpBbIe caencTBUs U3 HuX. Cro- OK 01., 0K 02., OK 03.,
coOblI 3aJaHMsI IPSMBIX U INTIOCKOCTEN B MpocTpaHcTBe. O003HaYeHU S IPSIMBIX U I1JIOC- I[IK'5.1.,
1,2,3
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kocteil. Ceuenus. M3o00paxkeHue ceueHuit mupaMubl, Kyda u mpru3Mbl, KOTOpPbIE IIPO-
XOJAT 4yepe3 ux pébpa. MzoOpakeHue nepecedyeHus MoylydyeHHbIX mockocreil. Pac-
KpallMBaHHE IOCTPOEHHBIX CEYEHHUH pa3HbIMU IIBETaMH. METO CIIeI0B /1J1sl IOCTPO-
eHus ceueHnii. CBOMCTBA NepeceYeHuid MpsAMBIX U I1ockocTel. [loctpoenne ceuenmii
B IUpamue, Kyoe no Tpém toukam Ha pédpax. Co3iaHue BHIHOCHBIX YepTeKeH U 3a-
nuch maros nocrpoenus. [losropenne mnanunMerpun. Teopema o0 MpoOnOpLMOHAIb-
HBIX oTpe3kax. [lonodue TpeyronpaukoB. Teopema Menenas. Pacuérel B ceueHUsIX Ha
BBIHOCHBIX 4epTekax. Mcropus pa3BUTHS IUIAHUMETPUH U CTEPEOMETPUMU.

Tema 2.2. Bzaumnoe
pacnonoicenue  nps-
MBbIX 6 npOoCmpancmae.

B ToMm ynclie npakTuueckux U 1a00paTOPHBIX 3aHSATHM: JIP 1-8
IIpakTnyeckoe 3ansaTue Ne 9. Beeoenue ¢ cmepeomempuio. M 1.- Mn 19.,
Mp 1..- Mp 15,
Mk 1. — Mk 22.,
Yol.—VYno28.,
3ml. —3m 32.,
OK 01., 0K 02., OK 03.,
IIK 5.1.,
1,2,3
CamocTosiTenpHas paboTa: -
ConeprxaHue: JIP 1-8
B3aumHoe pacrnosiokeHue NpsMbIX B HpocTpaHCTBE. CKpelIMBaroLIUecs MpsSMBbIE. M 1.-Mm 19,
[TpusHaky ckpelmuBarOmUXcs NpsAMbIX. [lapannenbHble NpsMble B MPOCTPaHCTBE. Mp 1..-Mp 15,
Teopema 0 CyneCTBOBaHHM M €MHCTBEHHOCTH MPSAMOM MapaJuIEIbHON JaHHOU Mpsi- Mk 1. - Mk 22.,
MO, MPOXOAAILEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIEKAILEH HA JAHHOW IPSIMOW. Ynl.-VYn28,
Jlemma o mepecedeHNH MapayljIeNbHBIX NPSAMBIX INIOCKOCTHIO. [lapanmiensHoCTh TPEX 3nl. —-3n 32,
npsiMbIX. Teopema 0 TpEX mapasuielbHBIX NpsAMBIX. TeopeMa 0 CKpelMBarOLIMXCs OK 01., 0K 02., OK 03.,
npsimbix. [TapamiensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA MAPAIIEIBHOIO MPO- IIK 5.1,
eKkTupoBaHus. M300paxkeHue pa3HbIX GUIyp B napauieiabHON npoekiuu. LlenTpans- 1,2,3

Hasl MPOeKUus. YToJl C COHANpaBICHHBIMUA CTOPOHAMU. YTOJ MEXIY MPSMBIMU. 3a-
Jlaud Ha JOKa3aTeJIbCTBO U MCCIEAOBAHUE, CBSI3aHHBIE C PACIIONIOKEHUEM IPSIMBIX B
npocTpaHcTBe. J[oka3biBaTh TEOPEMY O PaBEHCTBE YIJIOB C COHAIIPABIEHHBIMH CTOPO-
HamMH. OOBSICHATB, YTO HA3bIBACTCS MapaJUICIbHBIM U HEHTPAJIbHBIM MPOEKTHUPOBA-
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HUEM U KaK BBIIOJHACTCS IPOEKTUPOBaHKUE (PUTYp Ha TUIOCKOCTh. JloKa3bIBaTh CBOMI-
CTBa MapajieIbHOro MpoeKkTupoBanus. M300paxkaTh B mapauieIbHON IPOEKIUHU pa3-
HbIEe reoMeTpuueckue Gpurypsl. Pemars crepeomMeTpruecKue 3ajauu Ha JOKa3aTesb-
CTBO U UCCJIEIOBAHME, CBA3AHHBIE C PACIIOJIOKEHUEM IIPSAMBIX B IIpocTpaHcTBe. [Ipo-
BOJMTD JJOKA3aTEJIbHBIE PACCYXICHUS IIPU PELICHUN T€OMETPUUYECKUX 3a/]1a4, CBA3aH-
HBIX CO B3aMMHBIM PACIIOJIOKEHUEM MPSAMBIX B ITpocTpaHcTBe. CpaBHUBATh, AHAIIN3H-
pOBaTh U OLIEHUBATh YTBEPXKJIEHUS C LIETIbIO BBISBICHMS JIOTUUECKU KOPPEKTHBIX U
HEKOPPEKTHBIX pacCcykKIeHui. MonienupoBaTh peajabHbIE CUTYallUH, CBSI3aHHBIE CO
B3alMHBIM PacIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE, Ha sA3bIke reomerpun. Mccie-
JIOBaTh MOCTPOEHHBIE MOJIEIN C MCIOJIb30BAHUEM I'€OMETPUYECKUX MOHATUA U TEO-
pem, ammapata anreOpbl, nudpoBbx pecypcoB. [lomyuaTh mpeacTaBiIeHHE O IIEH-
TPaJIbHOM MPOEKTUPOBAHUU M 00 UCTOPUU PAOOT MO TEOPUU MEPCTICKTUBBL

B toMm uncie INPAKTHYCCKUX 1 J'['d60paTOprIX 3aHATHH:

IIpakTnyeckoe 3ausaTue Ne 10. Bzaumnoe pacnonoxcenue npamvlx 6 npocmpam-
cmee.

CamocTtosiTenbHas padorta:

Tema 2.3. Ilapannens-
HOCMb NPAMBIX U RIOC-
Kocmeit 6 npocmpan-
cmee.

ConepxaHue:

[TonsiTHst: MapaJIeNbHOCT NPSAMON U TUIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak mapain-
JIENbHOCTH NPSIMOM U mtockocTu. CBOMCTBA MapaieIbHOCTH MPSMON U TJIOCKOCTH.
I'eomeTprueckue 3a1a4y Ha BBIYMCIIEHUE U I0KA3aTEIbCTBO, CBSI3aHHBIE C IapaJlIeb-
HOCTBIO IPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. [locTpoeHne ceuenust, poxoasIero
qyepe3 JaHHYIO MIPSIMYIO Ha 4YePTEXKe U NapajuleIbHOro Ipyroi npsiMoi. Pacuér otHo-
mienuii. [lapamiensHas npoekius, NpuMeHeHHe Ui TOCTPOCHUS ceUeHU Ky0a u na-
pannenenunena. CBolicTBa napajienenunena u npu3Mel. [lapamiensHelie I10CKOCTH.
[Ipr3Haku mapayieTbHOCTH ABYX IUIOCKOCTEH. TeopeMa 0 mapaiieaIbHOCTH U €ANH-
CTBEHHOCTHU IJIOCKOCTH, IIPOXOJSLIEN Yepe3 TOUKYy, HE NPUHAMIEKAIYI JaHHOU

JIP 1-8
M 1.- M 19.,
Mp 1..-Mp 15.,
Mk 1. — Mk 22.,
Yol.—VYno28.,
3ml. — 3m 32.,
OK 01., 0K 02., OK 03.,
K 5.1.,
1,2,3
JIP 1-8
Mn 1.- Mm 19,
Mp 1..-Mp 15.,
Mk 1. — Mk 22.,
Yol.—VYno28.,
3ml. —3m 32,
OK 01., OK 02., OK 03.,
IIK 5.1.,
1,2,3
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IUIOCKOCTH U cliecTBUSA U3 He€. CBOMCTBA MapalIeNbHbIX IIJIOCKOCTEN: O apalieib-
HOCTH NPSIMBIX IIEPECEUEHNUS NP IEPECEUEHUH IBYX apaAJIJICIIbHBIX INIOCKOCTEN Tpe-
Theil; 00 OTpe3Kax MapauIeTbHBIX MPSIMBIX, 3aKIIOUEHHBIX MEXIY MapauieIbHBIMU
IUIOCKOCTSIMU; O IEPECEYEHUH NTPSIMOU € ABYMs NTAPAJIJICIIBHBIMU INIOCKOCTSMH.

B ToMm unciie mpakTrueckux 1 1a00paTOPHBIX 3aHITHI:

IpakTuyeckoe 3ausitue Ne 11. Iapannenvnocmes npamvix u naockocmeii 6 npo-
cmpancmeae.

CamocrosgTenpHas pa60T’dZ

Tema 2.4. Ilepnenou-
KYIAPHOCHb RPAMBIX U
naockocmeii 6 npo-
cmpancmee.

ConepxaHue:

[ToBTropenue: Teopema Iludaropa Ha MIOCKOCTH, TPUTOHOMETPUS MPSIMOYTOJIBHOTO
TpeyrojapHuKka. CBOMCTBa Ky0a U MPsAMOYTOJIBHOIO Napajenenunena. Beruucinenue
JUIMH OTPE3KOB B Ky0Oe U MpsIMOYroJbHOM Hapaiienenunese. IlepneHaukynspHOCTb
IpsAMON M TUIOCKOCTHU. [Ipu3HaK MeprneHIuKyIIPHOCTH NPSIMOM U INIOCKOCTH. Teo-
peMa O CyILIEeCTBOBAHUU U €IMHCTBEHHOCTH IPSIMOMU, POXOALIEH Yepe3 TOUKY Mpo-
CTPAHCTBA U MEPIEHIUKYJIISIPHOM K INIOCKOCTH. [NIOCKOCTH M epIIeHINKYISPHBIE UM
npsiMasi B MHOrorpanHukax. [lepnennukynsap u HakinonHas. [loctpoenue neprnenau-
KyJIspa U3 TOYKU Ha IpsaAMyto. Teopema o Tpéx nmeprneHauKynspax (mpsmas u oopat-
Hast). YTOJI MeXAY CKpelUBaroIUMuUcs npsaMbIMU. [Torck nepneHIuKyaspHbIX Mpsi-
MBIX C TOMOIIBIO MEPIEHIUKYISIPHBIX MJI0cKOcTeN OpTOroHanbHOE MPOEKTHPOBAHHUE.
[Toctpoenue ceuenuit kyba, IpU3MBbI, MIPABUIBLHON MUPaMUBI C TIOMOLIBIO OPTOTO-
HaJbHOM npoeKiuu. CUMMETpUsi B IPOCTPAHCTBE OTHOCUTENBHO IIockocTH. [lmoc-
KOCTU CHMMETPUM B MHOrOrpaHHHKax. [IpH3HaK NnepneHIuKyIspHOCTU INPSMOU U
IIJIOCKOCTH KaK cleAcTBUE cMMMeTpuH. [IpaBuiibHbIe MHOrOrpanHuku Pacuér paccro-
SHUM OT TOYKU 10 MIIOCKOCTU. CIOCOOBI ONMYCTUTH MEPIEHAUKYISPBI: CUMMETPHS,
CABUT TOYKH MO NapajieabHON npsiMoil. CIBUT MO HENapayyIeIbHOW MPSMOM, U3Me-
HEHUE PaCCTOSHU.

JIP 1-8
M 1.- M 19.,
Mp 1..-Mp 15.,
Mk 1. — Mk 22.,
VYo l.-VYn?28,
3ml. —3m 32,
OK 01.,0K 02., OK 03.,
K 5.1.,
1,2,3
JIP 1-8
M 1.- M 19.,
Mp 1..-Mp 15.,
Mk 1. — Mk 22.,
VYol.—VYno28.,
3ml. — 3m 32.,
OK 01.,0K 02., OK 03.,
IIK 5.1.,
1,2,3
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B ToM ynclie npakTuueckux U 1a00paTOPHBIX 3aHSATUM:

IIpakTuyeckoe 3ausitue Ne 12. IlepnenOuKkyaapHocms npaAmMvIX U HJAOCKOCHMeEll 6
npocmpancmee.

JIP 1-8

CamocTtosiTenpHas padora:

Tema 2.5. Yenwvt u pac-
CMOAHUA.

ConepxaHue:

[ToBTOpEHME: YrOa MEX Y IPSIMBIMU Ha IIJIOCKOCTH, TPUTOHOMETPUS B IIPOM3BOJIBHOM
TPEYrOJIbHHUKE, TeOpEMa KOCUHYCOB. [IoBTOpEHHNE: yron Mexay CKpEeIUBAOIIUMHUAC
IPSIMBIMU B IIPOCTPAHCTBE. ['eOMETpUYECKNE METOIbI BBIYMCICHUS YIJIa MEXAY Ipsi-
MBIMH B MHOT'OIpaHHUKaX. JIByrpaHHbIi yroi. CBONCTBO JIMHEHHBIX YIJIOB JBYIpaH-
Horo yria. [lepnennukymnsapsslie muockoctu. CBONCTBA B3aUMHO NEPIIEHIUKYIISIPHBIX
m1ockocTel. IIpu3Hak nepneH uKyIsIpHOCTH INIOCKOCTEN; TeOpeEMa O MPAMOU Iepe-
CEYEHHUs JIBYX IUIOCKOCTEH NMEPHEHIUKYISAPHBIX TPEThEH IIocKOoCTH. IIpsamoyrois-
HBI mapajuienenunen; Ky0; U3MepeHus, CBOMCTBA MPSAMOYTOJIbHOTO Hapasuleenu-
nena. Teopema o AuaroHay MpsMOYTOJIBHOTO NapalleIeuIea U CIIEACTBAE U3 HEE.
CrepeoMeTpuueckrie U MPUKIATHBIE 33]]a4l, CBA3aHHBIE CO B3aUMHBIM PACIIOJIOXKe-
HUEM IPsAMBIX U IJIOCKOCTH. [IOBTOpEeHUE: CKpelnBarouecs MpsMble, Napajlieib-
HbIE IJIOCKOCTH B CTaHJIaPTHBIX MHOrorpaHHukax. [lapa mapamienbHbIX IIIOCKOCTEN
Ha CKPEILIUBAIOIINXCS MPAMBIX, PACCTOSHUE MEXKIY CKPELIUBAIOIIUMHUCS IIPSIMBIMU B
OpOCTHIX cuTyanusx. OnyckaHue NepreHIUKYISIpOB, BBIYMCIEHUE PACCTOSIHUM OT
TOYKH 10 TOYKH; NIPSIMOM; TUIOCKOCTH. BbIYKCIIEHHE PACCTOSHUI MEXKIY CKPEILUBAIO-
LIUMUCS IPSIMBIMH C IIOMOLIBIO IEPIEHAUKYIISIPHON INIOCKOCTH. TpEXTpaHHBINA yro,
HEepaBEHCTBa I TPEXTpaHHBIX yrioB. Teopema Iludaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOIO yIila. DJIEMEHThI c(hepruuecKoi TeOMETpUH: Ireoe3nye-
CKHE JIMHUU Ha 3eMII€.

B ToM uncie MPAKTUYCCKUX 1 Ha60paTOpHHX 3aHITHH:

IIpakTnyeckoe 3ansaTue Ne 13. Yenst u paccmoanuas.

M 1.- M 19.,
Mp 1..-Mp 15.,
Mk 1. — Mk 22.,
Vo l.-VYn?28,
3ml. —3m 32,
OK 01.,0K 02., OK 03.,
K 5.1.,
1,2,3
JIP 1-8
M 1.- M 19.,
Mp 1..-Mp 15.,
Mk 1. — Mk 22.,
Yol.—VYno28.,
3ml. —3m 32.,
OK 01.,0K 02., OK 03.,
K 5.1.,
1,2,3
JIP 1-8
M 1.- M 19.,
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Mp 1..- Mp 15,

Mk 1. — Mk 22.,
Yol.—-VYn28,
3ml. —3m 32,
OK 01., 0K 02., OK 03.,
I[IK 5.1.,
1,2,3
CamocrosiTenbHas paborta: -
Tema 2.6. Muozozpan- | Conepxanue: JIP 1-8
HUKU. CucremaTtuzauus 3HaHu: MHOrorpaHHuK u ero snemeHTsl. [lupamuna. Bunael nupa- M 1.- Mm 19.,
muj. [IpaBunsHas nupamuna. [pusma. [Ipsimas u HakiionHas nipu3msl. [IpaBunibHas Mp 1..-Mp 15.,
npusma. [Ipsmoii mapasienenunen, TpSMOYTOJIBHBINA Mapaienenunes, Kyo. Boimyk- Mk 1. - Mk 22.,
Jple MHOrorpaHHuku. Teopema Oitnepa. IIpaBuibHble M MOTYNpPaBUIbHBIE MHOIO- Yo l.—-VYn 28,
TPaHHUKH. 3nl. —3m 32.,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
B ToM unciie npakTHUeCKHUX U JIaDOPaTOPHBIX 3aHSITHIA: JIP 1-8
IIpakTuyeckoe 3ansaTue Ne 14. Mnozozpannuxu. M 1.- Mm 19,
Mp 1..-Mp 15,
Mk 1. — Mk 22.,
Yol.—VYno28.,
3nl. - 3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
CamocTrosiTensHas padora: -
Tema 2.7. Bexmopwt ¢ | Conepxanue: JIP 1-8
npocmpancmee. [lonsTHE BEekTOpa Ha MJIOCKOCTU U B mpocTpaHcTBE. CymMMa M pa3sHOCTb BEKTOPOB, M 1.- Mm 19,
MIPaBUJIO MApAJUIECICINIIE A, YMHOKEHUE BEKTOPA Ha YHCIIO, PA3JIOKEHUE BEKTOPA MO Mp 1..-Mp 15.,
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0a3ucy TpEX BEKTOPOB, HE JIEXKAIIUX B OJHON MII0CKOCTU. CKaIsIpHOE MPOU3BEICHUE,

Mk 1. — Mk 22,

BBIYMCIICHHUE YTJIa MEXKy BEKTOpamMu B mpocTpancTBe. [Ipocreiinime 3a1auu ¢ BEKTO- Yo l.—Vno28.,
pamu. JIBnxeHus npoctpanctBa. OToOpaKeHHUs. 3nl. —-3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
B ToMm ynciie npakTuueckux U 1a00paTOPHBIX 3aHSATUM: JIP 1-8
IIpakTyeckoe 3ansaTue Ne 15. Bekmopuwt ¢ npocmpancmee. M 1.- Mn 19.,
Mp 1..-Mp 15,
Mk 1. — Mk 22.,
Yol.—VYno28.,
3ml. —3m 32.,
OK 01., 0K 02., OK 03.,
IIK 5.1.,
1,2,3
CamocrosTenbHas padoTa: -

Tema 2.8. Jleurncenun. | Conepxxanue: JIP 1-8
JBuxenust u paBeHCTBO puryp. OOuire cBoiicTBa ABM>KEHUN. Buabl qBukeHuMii: na- Mi 1.- M 19.,
paJUIENIBHBIN TIEPEHOC, HEHTPAIbHAS CUMMETpUs, 3€pPKajibHasl CUMMETPHs, TOBOPOT Mp 1..-Mp 15,
BOKpYT npsiMoil. [IpeobpazoBanus nmonodus. [lpsmas u chepa Ditnepa. 'eomerpude- Mk 1. - Mk 22.,
CKHE 33/1a4H Ha IPUMEHEHHE JBUKCHHUSI. Vol.—Vno28.,

3ml. —3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
B ToM uncne npakTudeckux u 1ad0paToOpHBIX 3aHITHIL: JIP 1-8
IpakTnyeckoe 3ausaTue Ne 16. Jeusncenus. lipoMe:kyTouHasi aTTecTAlUsA M 1.- M 19,
Mp 1..-Mp 15,
Mk 1. — Mk 22.,
Yol.—VYn28,
3ml. —3m 32,

OK 01., 0K 02., OK 03.,
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1,2,3
CamocrosiTenpHas pabora: - -
IIpome:kyTounasi arrecrauus — aApyrasi gopma KoHTpoJsi B 1 cemectpe - -
Pa3nes 3. DaemenThI TeOpUHN rpagos 52
Tema 3.1. Inemenmot | Conepxanue: 6 JIP 1-8
meopuu zpaghoe. I'pad, cBsa3HbBIN Tpad, mpeacTaBiaeHue 3aaaun ¢ momoinbelo rpada. CreneHp (BaleHT- M 1.- Mn 19.,
HoCTh) BepiiuHbL. 1yt B rpade. Lenu u muxiel. I'padsl Ha muiockoctu. JepeBo ciy- Mp 1..-Mp 15,
YaWHOT0 KCIIEPUMEHTA. Mk 1. — Mk 22,
VYo l.—-VYn?28,
3ml. —3m 32.,
OK 01., 0K 02., OK 03.,
IK 5.1.,
1,2,3
B TOM uncne npakTuyecKux U 1ab0paTOPHbBIX 3aHITHIA: 2 JIP 1-8
IMpakTuyeckoe 3ansiTue Ne 17. dnemenmot meopuu zpaghos. Mn 1.- Mn 19.,
Mp 1..- Mp 15,,
Mk 1. — Mk 22.,
Vo l.-VYno?28,
3nl. —-3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
CamocTosiTenpHas padboTa: - -
Tema 3.2. Cnyuaiinwvie | Conepxanue: 6 JIP 1-8
onvimul,  cayuannsie | CiydaiiHple SKCIIEPUMEHTHI (OIBITHI) U ClydaiiHble COOBITUS. DJIEeMEHTapHbIE COObI- M 1.- M 19,
cobvimus u gepoamno- | tus (Mcxonbl). BeposaTHOCTH ciydaitHoro coObiTrs. BeposaTHOCTH COOBITHII B OTIBITAX Mp 1..-Mp 15.,
cmu codvimuil. C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH. Mk 1. — Mk 22,
Yo l.—-V¥Yn28.,
3nl. —3m 32.,

OK 01., 0K 02., OK 03.,
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IIK 5.1,

1,2,3
B ToMm ynciie npakTuuecKkux U 1ab0paTOPHBIX 3aHSATHM: JIP 1-8
IpakTuyeckoe 3ansitue Ne 18. Cryuaiinvie onvimot, ciyuainsle cooblmus u epo- Mn I.- Mn 19,
AMHOCMU COOBIMUIL. Mp 1..-Mp 15.,
Mk 1. — Mk 22.,
Yol.—VYm28,
3ml. —3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
CamocrosiTenpHas paboTa: -
Tema 3.3. Onepayuu | Conepxanue: JIP 1-8
Hao muoxcecmeamu u | I[lepeceueHue, 0ObEAMHEHUE MHOXKECTB M COOBITHUM, MPOTHUBOIOJIOKHBIC COOBITHSI. M 1.- Mm 19,
coovimuamu. Cnosxce- | opmyna CI0KEHHUS BEPOSITHOCTEH Y CIIOBHAS BEPOSITHOCTh. Y MHOXKEHUE BEPOSTHO- Mp 1..-Mp 15,
Hue u ymnodcenue ee- | creil. Dopmyna ycioBHON BeposaTHOCTU. PopMyiia oiaHOW BeposiTHOCTH. Dopmyna Mk 1. — Mk 22,
poamnocmei. Ycnoe- | baiteca. HezaBucumbie cOOBITHS. Yo l.—-VYn 28,
Has 6€pPOAMHOCHLb. 3nl. —3m 32.,
Hezasucumvie coowvl- OK 01., 0K 02., OK 03.,
mus. IIK 5.1.,
1,2,3
B ToM uncne npakTHYecKux M 1ab0paTOPHBIX 3aHSATHI: JIP 1-8
IpakTnyeckoe 3ansaTue Ne 19. Onepayuu nao muoxcecmeamu u codvimuamu. Mm 1.-Mn 19.,
Choosrcenue u ymnoscenue gepoamuocmeit. Ycinoenaa eepoamuocms. Hezagucu- Mp 1..-Mp 15.,
Mmble coobimus. Mk 1. - Mk 22.,
Vo l.-VYno?28,
3ml. —3m 32,
OK 01., 0K 02., OK 03.,
K 5.1.,
1,2,3
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CamocTtosiTenbHas padora:

Tema 3.4. Inemenmot
KOMOUHAmMoOpuKu.

Conepxanue:

KomOunartopHoe npasuiio ymHoxxeHus. [lepecranoBku u paxropuan. Yucno couera-
Huil. Tpeyronasauk [lackans. @opmyna 6unoma HeroToHa.

JIP 1-8
Mi 1.- Mm 19.,
Mp 1..- Mp 15,,
Mk 1. - Mk 22.,
Vol.—Vno28.,
3ml. —3m 32,
OK 01., OK 02., OK 03.,
K 5.1.,
1,2, 3

B ToMm unuciie npakTHUeCcKHUX U JIaDOpaTOPHBIX 3aHSITHIA:

IIpakTuueckoe 3ansitue Ne 20. Inemenmot Komounamopuxu.

JIP 1-8
M 1.- M 19.,
Mp 1..-Mp 15.,
Mk 1. — Mk 22.,
Yo l.— Vo 28,
3ml. — 3m 32.,
OK 01.,0K 02., OK 03.,
K 5.1.,
1,2,3

CamocTrosiTensHas padora:

Tema 3.5. Cepuu no-
C1e006amenbHbuIX  UC-
noimanui. Hcnvima-
nua bepuynnu. Cny-
YaiHblil 6b100P U3 KO-
HeuHoll COGOKYNHO-
cmu.

ConepxaHue:

BunapHbIii ciryyaifHbIi ONBIT (MCIIBITAHKE), yCTIeX U Heyaada. HezaBucumble ncnbita-
Hus. CepHsi HE3aBUCHUMBIX UCIBITAHUM 10 nepBoro ycnexa. Cepusi HE3aBUCUMBIX HC-
nbiTanuii beprymm. Cryuaiinblii BbIOOp U3 KOHEUHON cOBOKYIHOCTH. [IpakTnueckas
paboTa ¢ HCIOJIb30BaHUEM JIEKTPOHHBIX TaOJIHII.

JIP 1-8
M 1.- M 19.,
Mp 1..- Mp 15,
Mk 1. — Mk 22.,
VYol.—VYno28.,
3ml. —3m 32,
OK 01., OK 02., OK 03.,
K 5.1.,
1,2,3

B Tom umnciie mpakTH4eCKHX U JJa0OpaTOPHBIX 3aHSATHI:

JIP 1-8
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IIpakTnyeckoe 3ansitue Ne 21. Cepuu nocnedosamenvuvix ucnsimanuii. Hcnoi-
manun Bepuynnu. Cayuaitnwit 66160p u3 KOHeUHOU CO80KYRHOCHIU.

M 1.- Mm 19.,

CamocrogrensHas }72,160”[3:

Tema 3.6. Cnyuaiinvie
6eIUYUHDBL U pacnpelde-
JIeHUA.

ConepxaHue:

CnyuaiiHas BenuuuHa. Pacnpenenenue BeposiTHOCTEH. Jlnarpamma pacnpeneneHus.
Onepauny Haja ciaydaiiHbIMu BennuuHamu. [lpumepsl pacnpenenenuil. bunaphas
ciayyailiHas BenuuuHa. ['eomerpuueckoe pacnpenenenue. bunomuanbHoe pacrpene-
neHue. MatemaTH4eckoe OXHuJaHue CliydaitHoi BennuuHbl. COBMECTHOE pacrpejie-
JIeHUE JIByX Clly4ailHbIX BeJnuuH. He3aBucumble ciydaiinble BennuuHbl. CBOKCTBA
MaTeMaTUYeCKOro OKuIanus. MaTeMaTuyeckoe oOxugaHue OMHapHOU Ciy4aitHOM Be-
JUYUHBI. MaTteMaTnyeckoe OKUAaHHE TeOMETPUYECKOr0 1 OMHOMUATILHOTO pacIpe-
neneHuit. Jlucrnepeus U ctaHgapTHOE OTKIIOHEeHHE. [{ucniepcust OMHapHOU CiydaitHOM
BenuuuHbl. CBOMCTBa qucnepcu. MaTeMaTnyecKkoe OXKuJaHue MPOU3BEACHUS U IUC-
nepcus CyMMbl HE3aBUCHMBIX CITydallHBIX BETMYMH. /lucnepcrs OMHOMHANbHOTO pac-
npenenenus. [Ipaktudeckast paboTa ¢ UCMIOIB30BaHUEM IIEKTPOHHBIX Tabmull. CTpo-
UTh U pacro3HaBaTh F€OMETPUUYECKOE U OMHOMHUAIbHOE pacnpeneneHus. Pemats 3a-
Jla4l Ha BBIYMCIIEHHE MaTeMaTH4eCKOro oxuganusi. CTpOUTh COBMECTHBIE pacIipeie-
neHusi. M3yyaTh CBOMCTBA MAaTEMAaTUYECKOTO OKUJaHUs. PemaTe 3aga4un ¢ mMOMOILBIO
M3YYEHHBIX CBOUCTB. [0 n3yueHHbIM popMyaM HAXOJUTh MaTEeMaTHYECKHE OXKHIa-
HUS CITy4alHBIX BEJIMYMH, UMEIOIINX N'€OMETPUUECKOe 1 OMHOMUAIIBHOE pacipeee-
Hug. OcBauBaTh MOHATHS: JUCIEPCUs, CTAHJAPTHOE OTKIOHEHUE CIy4allHOW BEu-
yuHbl. Haxoaute qucnepcuto no pacnpenenenuro. M3yyats cBoiictBa nucnepceun. 1o
M3YYEeHHBIM (OpMyJIaM HAaXOAUTh TUCIEPCHUI0 OMHOMHUAIBHOTO paclpeieiieHus, B
TOM YHCJIE B X0JI€ MPAKTUYECKON pabOTHI.

B ToM ynclie npakTuuecKuX U 1a00paTOPHBIX 3aHSATHM:

IpakTnyeckoe 3ansaTue Ne 22. Ciyuaiinple eudunsl u pacnpeoeneHus.

Mp 1..- Mp 15,,
Mk 1. — Mk 22,
Vol.—VYno28.,
3ml. —3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1.,
1,2,3
JIP 1-8
M 1.- Mn 19,
Mp 1..-Mp 15.,
Mk 1. — Mk 22.,
Yol.—VYno28.,
3ml. — 3m 32.,
OK 01.,0K 02., OK 03.,
K 5.1.,
1,2,3
JIP 1-8
Mi 1.- M 19.,
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Mp 1..- Mp 15,

Mk 1. — Mk 22.,
Yol.—-VYn28,
3ml. —3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
CamocTtosiTenbHas padora: - -
3a 11 kuacc. Paznen 4. Hccnedosanue pynkyuit ¢ RomMoupto npou3e00Houl 82 -
Tema 4.1. Hccneoosa- | Conepxanue: 6 JIP 1-8
Hue ynxkyuii ¢ nomo- | [IpuMeneHre NPoU3BOJHON K MCCIEIOBAHNIO (DYHKIINI HA MOHOTOHHOCTB U 9KCTpe- M 1.- Mm 19.,
Wib10 NPOU360OHOU. Mymbl. HaxoxxneHne HauOoIbIIero 1 HAaMMEHBIIEr0 3HaUeHUsl HepPepbIBHON (PyHK- Mp 1..-Mp 15.,
uuu Ha orpeske. [I[puMeHeHne npon3BOAHON ISl HAXOKICHUS HAUITy4YlIeTO PEeIEHUs Mk 1. - Mk 22.,
B IIPUKJIA/IHBIX 3a/1a4ax, JUIsl ONPENEICHUS CKOPOCTH M YCKOPEHMsI IIpoLecca, 3aaH- Yol.-VYn28,
Horo (opmynoii unu rpaduxom. Kommosumus ¢ynkuii. I'eomerprudeckne oOpass 3nl. - 3m 32,
YPaBHEHUI U HEPABEHCTB HAa KOOPJAMHATHOU IIJIOCKOCTH. OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
B ToMm unciie npakTHUeCKHUX U JJaDOpaTOPHBIX 3aHSITHIA: 2 JIP 1-8
IIpakTnueckoe 3ansitue Ne 23. Hccnedosanue (pynKyuil ¢ nomouipio npou3eoo- Mm 1.- Mn 19.,
HOu. Mp 1..- Mp 15,,
Mk 1. — Mk 22.,
VYol.—VYno28.,
3nl. - 3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
CamocTosiTenbHas padora: - -
Tema 4.2. Ilepsooopas- | Conepxanue: 8 JIP 1-8
HaA u unmezpan. [TepBooOpa3Has, OCHOBHOE CBOWCTBO MepBooOpasHbIX. [lepBooOpasHble neMeHTap- M 1.- Mm 19,
HbIX (yHKui. [IpaBuna HaxoxaeHus neppoodpasubix. MnTterpain. ['eomerpuueckuit Mp 1..-Mp 15.,
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CMBICTT WHTErpana. Beruucienune ompenenéHHOro uHTerpaynia mo ¢opmyie Hero-

Mk 1. — Mk 22,

toHa — JleliOnuna. [Ipumenenne wHTETpana I HAXOXKACHUS TIOMANAEH TIIOCKUX Vol.—Vno28.,
¢uryp nu o6bpE€MOB reomerpuueckux Ted. [lpumeps! pemenuil auddepeHnnanbHbIX 3nl. —-3m 32,
ypaBHeHUH. MaTeMaTnudeckoe MOJICTUPOBAHUE PEATbHBIX IPOIECCOB C MOMOIIBIO OK 01.,0K 02., OK 03.,
Qg depeHInaIbHbIX YPaBHEHUH. IIK 5.1,
1,2,3
B ToMm ynciie npakTuueckux U 1a00paTOPHBIX 3aHSATUM: JIP 1-8
IIpakTuyeckoe 3ansatue Ne 24. Ilepeooopaznas u unmezpa. Mm 1.- Mn 19.,
Mp 1..-Mp 15,
Mk 1. — Mk 22.,
Yol.—VYno28.,
3ml. —3m 32.,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
CamocrosiTenbpHas pabora: -
Tema 4.3. Ipaguku | Conepxanue: JIP 1-8
mpuzonomempuue- Tpuronomerpuueckue QyHKIHNH, UX CBOMCTBa U rpaguku. OTO0p KOpHEH TPUTOHO- M 1.- Mn 19.,
ckux gynxyuii. Tpuco- | MeTpUYECKUX YpaBHEHUH C IIOMOIIBIO TPUTOHOMETPHYECKOH OKPY)KHOCTHU. Pemenue Mp 1..-Mp 15.,
HOMempuuecKue Hepa- | TPUrOHOMETPUYECKUX HEPABEHCTB. Mk 1. - Mk 22.,
eéencmad. VYol.—VYno28.,
3nl. - 3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
B ToM uncne npakTudeckux u 1ad0paToOpHBIX 3aHITHIL: JIP 1-8
IpakTnyeckoe 3ansatue Ne 25. I'paghuxu mpuzonomempuueckux gpynkyuit. Tpu- Mm 1.-Mn 19.,
20HOMempuuecKue HepageHcmaa. Mp 1..-Mp 15,
Mk 1. — Mk 22.,
Yol.—-VYn28,
3nl. —3m 32.,

OK 01., 0K 02., OK 03.,
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CamocTtosiTenbHas paboTa:
Tema 4.4. Hppayuo- | Conepxanue: JIP 1-8
HanvHble, nokazamenb- | OCHOBHBIC METOJIbI PEIICHUS TOKA3aTENbHBIX U Jorapudmuyecknx HepaBeHCTB. Oc- M 1.- M 19,
Hble u J02apugmuue- | HOBHbIC METO/IbI PEIICHUS UPPAIlMOHATBHBIX HepaBEHCTB. [ padudeckrue MeTo bl pe- Mp 1..-Mp 15.,
CKue Hepagencmaa. HICHUS! UPPALIOHAIBHBIX, TIOKA3aTEIbHBIX U JIOTapU(MUUECKUX YPaBHEHUN U Hepa- Mk 1. - Mk 22.,
BCHCTB. VYo l.—-VYn?28,
3ml. —3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
B ToMm unciie npakTHUeCKHUX U JIaDOpaTOPHBIX 3aHSITHIA: JIP 1-8
IIpakTuyeckoe 3ausaTue Ne 26. UppauyuonanvHule, nokazamenbHble u 102apupmu- M 1.- Mn 19.,
yecKue Hepagencmaea. Mp 1..- Mp 15,,
Mk 1. — Mk 22.,
Yol.—VYno28.,
3ml. — 3m 32.,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
CamocTtosiTenbHas padorta: -
Tema 4.5. Komnnexc- | Conepxanue: JIP 1-8
Hble yucaa. KommnnekcHble uncna. Anaredpanyeckas U TpUroHoMeTprudeckas (PopMbl 3aITUCH KOM- Mn 1.- Mn 19,
IUIEKCHOTO YKciia. ApudpMeTHdecKre onepaluy ¢ KOMIJIEKCHBIMU yrciamu. M300pa- Mp 1..-Mp 15.,
’KCHHE KOMIUIEKCHBIX YHCEN Ha KOOpAMHATHOM mnockoctu. @opmyna Myaspa. Kopau Mk 1. — Mk 22.,
N-0i1 CTENEHN U3 KOMIUIEKCHOTO uncia. [[puMeHeHne KOMITJIEKCHBIX YMCEIT JJIs peliie- Yo l.- V28,
HUS PU3HUECKUX U T€OMETPUYECKHX 3a/1a4. 3nl. - 3m 32,
OK 01., OK 02., OK 03.,
IIK 5.1,
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1,2,3

B Tom uncre npakTuyeckux v 1a00paTOPHBIX 3aHATHI: JIP 1-8
IpakTuueckoe 3ansitue Ne 27. Komniekcnole uucna. Mn 1.- Mn 19.,
Mp 1..- Mp 15,,
Mk 1. — Mk 22,
Vol.—Vno28.,
3ml. —3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
CamocrosiTenbHas paborta: -
Tema 4.6. Hamypano- | Conepxanue: JIP 1-8
Hble u yenvle yuca. Harypanbhbsle u nensle uncna. IIlpuMeHeHne mpu3HaKoB JEIMMOCTH LEJbIX YHUCEN, M 1.- Mm 19,
HO/I u HOK, ocratkoB no moayito, aroput™Ma EBkinza s penieHus 3aaad B 1ie- Mp 1..- Mp 15,,
JIBIX YHCJIAX. Mk 1. — Mk 22.,
Vo l.-VYno?28,
3ml. —3m 32.,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
B ToMm unciie npakTHUeCKHUX U JJaOOPaTOPHBIX 3aHSITHIA: JIP 1-8
IIpakTnyeckoe 3ansitue Ne 28. Hamypansuvie u yenvie uucna. Mm 1.- Mn 19.,
Mp 1..-Mp 15,
Mk 1. — Mk 22.,
Yol.—VYno28.,
3nl. - 3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3

CamocTtosiTenbHas padoTa:
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Tema 4.7. Cucmemuwi

CopnepxaHue:

JIP 1-8

payuonanvuvlx, uppa- | CucrtemMa M COBOKYIHOCTb YpPaBHEHUN. PaBHOCHUIIbHBIE CUCTEMBI U CHCTEMBbI-CIIE- M 1.- Mn 19.,
UUOHANBbHBLIX hoKa3a- | cTBUs. OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U COBOKYITHOCTEHN paliMOHaIbHbIX, Hppa- Mp 1..-Mp 15,
mMenbHbIX U J102apudh- | TMOHAIBHBIX, ITOKA3aTEIBHBIX U JOTapuMUYECKUX ypaBHEeHUH. [Ipumenenne ypas- Mk 1. — Mk 22,
MUYECKUX ypagHenuil. | HEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMAaTUUECKHX 3a/1a4 U 3aj1a4 U3 pas3iiny- Yol.—-VYn28,
HBIX 00J1acTel HAyKH U PEaIbHOM KU3HH, HHTEPIPETALIHS TOTYyYEHHBIX PE3YJIbTAaTOB. 3nl. —3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1.,
1,2,3
B Tom uncre npakTuyeckux v 1a00paTOPHBIX 3aHATHI: JIP 1-8
IIpakTnueckoe 3ansatue Ne 29. Cucmemot payuoHanbHbIX, UPPAUUOHATILHBIX NO- Mn 1.-Mn 19.,
Ka3amenbHolX U 102apUpmuyuecKux ypasHeHuil. Mp 1..-Mp 15,
Mk 1. — Mk 22.,
VYo l.—-VYn?28,
3ml. —3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
CamocTosiTenpHas paboTa: -
Tema 4.8. 3aoauu c na- | Conepxxanue: JIP 1-8
pamempamu. PannonaneHble, uppaloHaibHble, TOKa3aTelbHbIE, JOrapu(pMUIECKUE U TPUTOHO- M 1.- M 19,
METPUUYECKUE YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI ¢ napamerpaMu. Iloctpoenne n Mp 1..-Mp 15,
MCCJIEI0BAHNE MAaTEMAaTUYECKUX MOJIEIEH pealbHbIX CUTyallMii C TIOMOIIBIO ypaBHE- Mk 1. - Mk 22.,
HUU, CUCTEM YPAaBHEHUHN U HEPABEHCTB C MIapaMETPaMH. Ynl.-VYn28,
3ml. —3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
B TOM uncne npakTuyeckux U 1a00paTOPHBIX 3aHATHH: JIP 1-8
IIpakTnyeckoe 3ausiTue Ne 30. 3adauu ¢ napamempamu. M 1.- Mn 19,
Mp 1..-Mp 15,
Mk 1. — Mk 22.,
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Yo l.— V28,
3ml. —3m 32,
OK 01.,0K 02., OK 03.,
K 5.1.,
1,2,3

CamocTosTenpHas pa60'1‘a:

Tema 4.9. Iloemope-
Hue, 0000weHue, cu-
cmemamu3zayus  3HaA-
Huil.

Coneprxanue:

OCHOBHBIC TIOHATHUS U MCTOIEBI KypcCa, 0606H_I€HI/I€ H cucreMarusanuia 3HAHHH.

JIP 1-8
M 1.- M 19.,
Mp 1..-Mp 15.,
Mk 1. — Mk 22.,
Yo l.— Vo 28,
3ml. —3m 32.,
OK 01.,0K 02., OK 03.,
K 5.1.,
1,2,3

B ToM yucie npakTH4ecKuX U J1abOpaTOPHBIX 3aHSATHIA:

IpakTuyeckoe 3ansatue Ne 31. IToemopenue, 0606uenue, cucmemamu3ayus 3Ha-
HUIl.

JIP 1-8
Mi 1.- M 19.,
Mp 1..- Mp 15.,
Mk 1. - Mk 22.,
Vo l.—Vo28.,
3ml. —3m 32,
OK 01., 0K 02., OK 03.,
MK 5.1.,
1,2, 3

CamocTrosiTensHas padora:

Pazgen 5. AHaqmTHYeCKasi reoMeTpus

Tema 5.1. Ananumuye-
cKasa ceomempus.

ConepxaHue:

IToBTOpEHME: KOOPAMHATHI BEKTOPA HA IIJIOCKOCTH U B IIPOCTPAHCTBE, CKAISPHOE MPO-
W3BEJICHUE BEKTOPOB, BBIYMCIIEHUE yTJIa MEXK/ly BEKTOPAMH B IPOCTPAHCTBE. Y paBHE-

JIP 1-8
M 1.- M 19.,
Mp 1..- Mp 15,
Mk 1. — Mk 22.,
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HUE IIPSAMOM, IPOXOJAIIEN Yepe3 IBE TOUKU. Y paBHEHUE IIIOCKOCTH, HOPMaJlb, ypaB-
HEHHUE IUIOCKOCTU B OTpe3Kax. BekropHoe npousseneHue. JIuHeiiHble HEpaBEHCTBA,
JUHENHOE NpOorpaMMHUpPOBaHUE. AHAIUTUUECKUE METO/IbI pacuéTra yria Mexay Hps-
MBIMH U IIJIOCKOCTSIMU B MHOTOTpaHHUKax. PopMysia pacCTOSIHUSA OT TOUKH [0 IIJIOC-
KOCTH B KoopauHarax. HaxoxaeHne pacCTOsSHHIA OT TOYKH JI0 IJIOCKOCTH B KyOe U
IIPABWJIBHOM NUpaMUJIE.

Axmyanuzupoeamp $HaxThl 1 METOIbI ITNITAHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOIUTH
aHasiorud. C600umsb NEUCTBUSI C BEKTOPAMHU K aHAJIOTMYHBIM ACUCTBUAM C UX KOOP-
JUHaTaMu. Benomuume onpeneneHue CKaasipHOro YMHOXKEHUS U €ro CBOWCTBA. Boi-
YUCAAMb C TIOMOILBIO CKAJIIPHOIO YMHOKEHUS IJIMHBI BEKTOPOB, YIJIbl MEXy HUMH,
YCTaHABJIMBATh NEPIICHIUKYIIPHOCTh BEKTOPOB. Bbigooums ypaBHEHUE IUIOCKOCTH
U GopMyIly pacCTOSHUS OT TOUYKH A0 INIOCKOCTH. Pewams 3a1auu, couerasi KOOpIu-
HATHBIN ¥ BEKTOPHBIN MEeTOAbL. JIp0o6odump nOTNYECKA KOPPEKTHBIE JOKA3aTEIbHbIE
paccyXIeHHs IPU PELICHUY T€OMETPUUYECKUX 3a/1a4 HA IPUMEHEHUE BEKTOPHO-KOOP-
JUHATHOTO METOAA. AHANU3UPOBaANb U MOOEIUPOEamb Ha S3bIKE TEOMETPUH PEAllb-
HBbIE CUTYAallUH, CBA3aHHBIC BEKTOPAMM M KoopauHaTamu. HMccrnedoeamp 1OCTPOCH-
HBIE MOJIENIH, B TOM YHCJIE U C MCIIOJIb30BaHUEM ammapara anreopsl. Hcnonvzoeams
KOMIIBIOTEPHBIE IPOTPAMMbl. SHAKOMUMbCA C ACTOPUEN Pa3BUTHSI MATEMATUKH.

Yo l.— V28,
3ml. —3m 32,
OK 01.,0K 02., OK 03.,
K 5.1.,
1,2,3

B toMm uncie INPAKTHUYCCKUX 1 J'['d60paTOprIX 3aHATHH:

IIpakTnyeckoe 3ansaTHe Ne 32. Ananumuueckas zeomempus.

JIP 1-8
Mn 1.- Mm 19,
Mp 1..-Mp 15.,
Mk 1. — Mk 22.,
VYol.—VYno28.,
3ml. — 3m 32.,
OK 01.,0K 02., OK 03.,
K 5.1.,
1,2,3

CamocTosiTenbHas padora:

Tema 5.2. Oovém muo-
202paHHUKa.

ConepxaHue:

O61éM Tena. O6BEM MPSIMOYTOIBHOTO NMapajuleenumneaa. 3axaun o0 yIBOeHUH! Kyoa,
0 KBajJparype Kyba; o Tpucekuuu yria. CTepeoMeTpuyecKkue 3aJauu, CBSI3aHHBIE C
00BEMOM TNIPSIMOYTOJIbHOTO Napaienenunena. [Ipukiaanele 3a1aun, CBsI3aHHbBIE C

JIP 1-8
M 1.- M 19.,
Mp 1..- Mp 15,
Mk 1. — Mk 22.,
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BBIYUCIICHHEM 00bEMA NMPSAMOYToJbHOT0 Mapayienenunena. O0bEM npsMoil mpu3MBbI.
CrepeomeTpHuuecKHe 3a/1a4ui, CBI3aHHBIE C BBIYUCICHUEM 00bEMOB NPSIMON IIPU3MBI.
[Tpuknaanbie 321241, CBA3aHHBIE ¢ 00BEMOM MPSIMOI TPU3MBI. Brrancienne o00bEMoOB
TeJI C IOMOIIBIO onpeaenéHHoro nurerpaina. O0bEM HaKIIOHHOM PU3MBI, TUPAMUJIBI.
®opmyna o6béMa nupamuabl. OTHOLIEHHE 00BEMOB MUpaMu ¢ 001M yriaoM. Cre-
peoMeTpHUECKUe 3a/1auM, CBA3aHHbIE C 00bEMaMM HAKJIOHHOW IPU3MBI, TUPAMUJIBI.
[Tpuknanueie 3agaun o TemMe «OO0BEMBI TEN», CBSI3aHHBIE C 00BEMOM HAKIOHHON
npu3Mbl, nupaMuzbl. [Ipumenenue 06bEMOB. Beluncienne paccTosHUs 10 IMIIOCKO-
CTH.

Yo l.— V28,
3ml. —3m 32,
OK 01.,0K 02., OK 03.,
K 5.1.,
1,2,3

B ToMm uncie HPAKTUYCCKHUX U Jla6opa'r0pnblx 3aHIATHH:

IIpakTuyeckoe 3ansaTue Ne 33. 00vém MHO20ZpaAHHUKA.

JIP 1-8
Mi 1.- M 19.,
Mp 1..- Mp 15,,
Mk 1. — Mk 22.,
VYo l.—-VYn?28,
3ml. —3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1.,
1,2,3

CamocrosgTenpHas pa60T’dZ

Tema 5.3. Tena epauye-
HUsA.

ConepxaHue:

[umuuapudeckas TOBEPXHOCTh, 00pa3yromue MIWINHIPHIECKON moBepxHOCTH. [lu-
munap. [Ipsamoii kpyrosoi nunueap. [nomans nosepxuocty nunuHapa. Konnueckas
MOBEPXHOCTh, OOpa3yrolue KoHudeckoi mnoBepxHocTU. Konyc. CeueHue KoHyca
MJIOCKOCTBIO, MapalljIeIbHOM MIIOCKOCTH OCHOBaHUs. Y ceU€HHBIN KoHyc. M300paxe-
HUE KOHYCOB M YCE€UEHHBIX KOHYCOB. [Tnomanp 60koBOH MOBEPXHOCTH U MOJIHOMU MO-
BEPXHOCTH KOHYca. CTepeoMeTpruecKHe 3a7aui Ha 10Ka3aTeIbCTBO U BBIUNCIICHHE,
IIOCTPOEHNEM CEYECHHMM LWIMHAPA, KOHyca. [IpukiiagHbie 3a1auu, CBSI3aHHBIE C LIH-
muaapoM. Chepa u map. [lepeceuenue cdepsl u mapa ¢ miockoctbio. Kacanue mapa
u chepsl IocKocThIO. Bua u mzoOpakenue mapa. YpaBHenue chepsl. [lmomans
cdepsl u e€ yacteid. Cummerpus chepsl u mapa. CTepeoMeTprudeckue 3aauu Ha J10-
Ka3aTeJIbCTBO U BBIYMCIIEHUE, CBS3aHHbIE CO Cepoil U MapoM, TOCTPOCHUEM HX Ce-

JIP 1-8

Mi 1.- Mm 19.,

Mp 1..-Mp 15,

Mk 1. - Mk 22.,

Vo l.-VYno?28,

3ml. —3m 32,

OK 01., 0K 02., OK 03.,

IIK 5.1.,
1,2,3
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YeHH TUTOCKOCTHIO. [Ipukiaanbie 3a1a4n, cBsa3aHHble co chepoii u mapom. [ToBTo-
pEHUE: OKPYKHOCTh Ha IJIOCKOCTH, BBIYUCIIEHUS! B OKPY’KHOCTH, CTAaHAAPTHBIE MOJ10-
Ous. PaznuuHble KOMOWHAIIMY TEJ BPAICHHS] 1 MHOTOTPAHHUKOB. 3a/1a4dl 10 TeMe
«Tema n TOBEPXHOCTU BpaIICHUS».

B ToMm unciie mpakTuueckux u 1a00paTOPHBIX 3aHITHH: JIP 1-8
IIpakTnyeckoe 3ausaTue Ne 34. Tena epawjenus. M 1.- Mn 19.,
Mp 1..-Mp 15,
Mk 1. — Mk 22.,
Yol.—-VYn28,
3ml. —3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1.,
1,2,3
CamocrosiTenbHast pabora: JIP 1-8
[ToaroroBka K SK3aMeHy IO BCeM MPONHEHHBIM TeMaM pabodeil mporpaMmal. M 1.- Mn 19,
Mp 1..-Mp 15,
Mk 1. — Mk 22.,
Yol.—VYno28.,
3ml. —3m 32.,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
Tema 5.4. IInowaou | Conepxxanue: JIP 1-8
nosepxnocmu u 00v- | O06séM nmmHApa. Teopema 00 00vEMe mpsimoro mumHApa. [Tnomanu 60kKoBOW U Mi 1.- Mm 19.,
éMbl KpY2nblx mein. MOJTHOM MOBEPXHOCTU HMIMHpPA. Boruncnenne 00bEMOB Tl C TOMOILBIO OIpeeNnEH- Mp 1..-Mp 15,
Horo nxrterpana. O0sém konyca. [1nomanu 60koBoil ¥ MOTHON NOBEPXHOCTH KOHYCA. Mk 1. - Mk 22.,
CrepeomeTpuuecke 3ajauy, CBS3aHHBIE C BBIYMCIECHHEM O0BEMOB LMIMHApA, KO- Ynl.-VYn28,
Hyca. [Ipuknagasie 3a1auun no Teme «O0BEMBI U TIIOIAAK TOBepXHOCTEN Tell. O0bEM 3nl. —3m 32.,
11apa 1 mapoBoro cektopa. Teopema 06 oobpéme mapa. [nomans cheprl. Crepeomer- OK 01., 0K 02., OK 03.,
pUYECKHE 3a71a4M, CBSI3aHHBIE C BHIYHCICHUEM 00BEMOB I1apa, IMIAPOBOTO CETMEHTA, IIK 5.1.,
1,2,3

nrapoBoro cekropa. [Ipuknanneie 3anaun mo Teme «OO0bEMBI TeN», CBI3aHHBIE C 00b-
éMoM mapa u wionaapio chepsl. COOTHOMIEHUS MEXTY TUIOMIAISIMH TTOBEPXHOCTEH

u o0béMamu 1ooOHbIX Ten. [lonoOHbIe Tena B npocTpaHcTBe. M3MeHeHHe 00bEMa
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npu noo6uun. CrepeoMeTpruiecKre 3a7auu, CBSI3aHHBIC C BEIUUCICHHEM 00BEMOB Tell
Y TJIOIIAZCH TOBEPXHOCTEH.

B ToMm unciie mpakTryeckux 1 1a00paTOPHBIX 3aHITHH:

IIpakTuyeckoe 3ausaTue Ne 35. Ilnowaou nosepxnocmu u 00vEMbl Kpy2ivix mel.

JIP 1-8
M 1.- M 19.,
Mp 1..-Mp 15.,
Mk 1. — Mk 22.,
Yo l.— V28,
3ml. —3m 32,
OK 01., OK 02., OK 03.
K 5.1.,
1,2,3
JIP 1-8

9

CamocTosgTenpHas paGom:

IToaroroBka k 9K3aMCHY I10 BCEM HpOﬁ,I[GHHLIM TEMaM pa60qel71 IIporpaMMmal.

6 Jyacos

M 1.- M 19.,
Mp 1..-Mp 15.,
Mk 1. — Mk 22.,
Yo l.— Vo 28,
3ml. —3m 32.,
OK 01., 0K 02., OK 03
IIK 5.1.,
1,2,3

*

KoncyabTanun
IIpome:xxyTOUHasI aTTECTAIIUA 32 BTOPOI ceMecTp

6 yacos -
DK3aMeH

Bcero

313

Z[J'IH XapaKTCPUCTHUKU YPOBHA OCBOCHUS yqe6Horo MaTepHajia UCIIOJIB3YIOTCS CIICAYIOIINEC 0003HAYCHHS:

1. - o3HakOMUTENbHBIN (y3HABaHUE paHEe U3YUYEHHBIX 00BEKTOB, CBOMCTB);
2. - penpoJyKTUBHBIN (BBIIOJIHEHUE IEATEILHOCTH 110 00pa3ily, HHCTPYKLIUHU WITH 1101 PYKOBOJICTBOM);

3.

- IPOYKTUBHBIN (TUIAHUPOBAHKE U CAMOCTOSTEILHOE BHITIOJHEHHE IS TEIbHOCTH, pellleHre MPOoOIeMHBIX 3ajay.
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4. YcnoBusi peajM3anMy NporpaMmbl y4eOHOro npeamMera

4.1. Insa peanu3anmu NporpaMMbl y4eOHOT0 MpeMeTa NpeayCMOTPeHbI cJie-
AyoLye crenuaJbHble NOMelleHus

Peanuzanus nporpaMmbl y4eOHOW IUCHUILIUHBI TpeOyeT HAIUYUs Y4eOHOTro
KaOWHEeTa: «COMHAITBHO-DPKOHOMHYECKUX TUCIIUATIIHH.

VYyebHas ayniuTopus JUisl IPOBEICHUSI 3aHATHI BCEX BUIOB, IPEIYCMOTPEHHBIX
o0pa3oBaTeabHON MPOrpaMMOM, B TOM YHCII€ TPYNIOBBIX U MHAUBUAYAJIbHBIX
KOHCYJIBTALIMH, TEKYIIET0 KOHTPOJIA ¥ POMEXKYTOUHOM arTecTauuu (AyIuTopus
Ne 22).

Ocnamenue: [Tocamoynsie MecTa MO KOJIMYECTBY 00YJArONIUXCS B TPYIIIE, pa-
Oouee MecTo MmpernoaaBaTes, J0cKa, mKad g XpaHeHUsS METOIUYECKUX MaTe-
pHUaJoB, KOMIUIEKT Y4€OHUKOB, CTEH/IbI JJIs HATJIAHBIX MAaTEPUATIOB, MyJIbTUME-
JAHBIA KOMIUIEKC, KOMIIBIOTEp, MHTEPAKTUBHAs AOCKa, nmpoektop, 11K, mpo-
rpaMMHOE 00ecTieueHUE:

Windows 10 Professional;

Microsoft Office 2016;

AnTuupyc Kaspersky Endpoint Security;

Bpayzep Google Chrome

7-Zip;

Mozilla Thunderbird;

Foxit Reader;

K-Lite Codec PackFull

4.2. UndopManinoHHOe odecneyeHne peain3auu NporpaMmmbl
Ilepeyenb pexoMeHayeMbIX Yy4eOHbIX u3gaHuii, HWHTepHeT-pecyp-
COB, [IONOJTHUTEJIbHOM JIUTEPATYPbI

4.2.1. OcHOBHBIE MeYATHBIEC U3TAHNSHA

1.

Kpemep, H. Ill. Martematuka aJis KoJuie/pken © yueOHoe ocoOue Jisi CpeTHero
npodeccuonanbHoro obpazosanus / H. III. Kpemep, O.I'. KoncrantuHoBa,
M. H. ®puaman ; non penmakmueit H. 1. Kpemepa. — 10-e uzn., mepepab. u
nom. — Mocksa : UznarensctBo Opaiit, 2024. — 346 ¢. — (IIpodeccrnonanb-
Hoe oOpazoBanue). — ISBN 978-5-534-05640-2. — Tekct : anekrponHsbIii // O6-
pas3oBarebHas matdopma Opaiit [caiit]. — URL:
https://urait.ru/bcode/489379

. Maremaruka: anre6pa M HadaJia MaTEMAaTUYCCKOI'O aHaJIn3a, rcoOMCTpuUs. I'eomer-

pus. 10-11 kmaccer (0a30BbIN U yriay0OsieHHBIN YpoBHB) : yueOHuk / JI. C. Atana-
csiH, JI. C. Kucenesa, 3. I'. [lo3nsik [u ap.]. - 7-€ u3., nepepaboTaHHOE U JI0TIOJ-
HeHHoe - Mockga : [Ipocsemenue, 2022. - 287 c.

. boromosos, H. B. MaremaTuka : yueOHUK JJisi CpelHETO MPodheCCUOHAIBHOTO

obpazoBanus / H. B. boromonos, I1. . Camoitnenko. — 5-e¢ u3a., mepepad. u
non. — Mocksa : U3marensctBo Opaiit, 2024. — 401 ¢. — (IIpodeccuonans-
Hoe oOpazoBanue). — ISBN 978-5-534-07878-7. — Tekct : anexkTponHsIii // O6-
pa3oBaTenbHas mwiatdopma FOpaiit [caitT]. —
URL.: https://urait.ru/bcode/536607
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4.2.2. OCHOBHBIE YJICKTPOHHBbIE U31aAHUA
HHTepHeT-pecypebl:

1.
2.
3.

4.
S.

6.
7.

Poccuiickas ['ocynapcrBennas bubnuoreka. https://www.rsl.ru/

Poccuiickas HanoHallbHass oubdaunoreka. https://nir.ru/

NHctuTyT HayyHod wuwHOpManmuu 1o OOIIeCTBeHHBIM Haykam PAH.
https://inion.ru/

HanmonanbHas anexkTponHas oubanoreka. https://rusneb.ru/

Hayunas AJIEKTPOHHAS OouoOmoTeka «KMBEPJIEHMHKAY.
https://cyberleninka.ru/

Hayunast anexrponnas oubdaunoteka. https://monographies.ru/

EnnHOe OKHO J0cTyIa kK 00pa3oBaTelbHBIM pecypcam. https://window.edu.ru/

4.2.3. JlonoHUTEIbHbIe HCTOYHUKH

1.

MareMaTrka : y4eOHUK JUIS CpeIHEro mnpodecCHOHAIBLHOr0 oOpa3oBaHus /
O. B. TarapuukoB [u np.]; mox oOmel penakmueit O. B. TarapuukoBa. —
Mockasa : UznatensctBo FOpaiit, 2024. — 450 c. — (Ilpodeccuonansnoe odpa-
3oBanue). — ISBN 978-5-9916-6372-4. — TekcT : anexkTpoHHbI // O6pa3oBa-
tenbHas maTgopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/490214

. bammaxkos, M. ., Matemaruka : yae6uuk / M. . bammakoB. — MockBsa : KHo-

Pyc, 2024. — 394 c¢. — ISBN 978-5-406-12450-5. — URL:
https://book.ru/book/951555

. I'mcun, B. b. Maremaruka. [Ipaktukym : yueOHOE mocodue Juisi CpeaHero npo-

(beccuonansHoro oopazoBanus / B. b. I'mcun, H. I11. Kpemep. — Mocksa : M3na-
tenscTBO HOpaiit, 2024. — 202 c. — (IlpodeccnonansHoe obOpa3oBaHmE). —
ISBN 978-5-9916-8846-8. — TekcT : anexTponHsIii / O6pa3oBarenbHas Tiat-
dopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/538356
5. KoHTpoJb M olleHKAa Pe3yJbTATOB OCBOECHUSl Y4eOHOM IMCHM-
TUTHHBI
KoHTpoJib M oLeHKa pe3yJbTaTOB OCBOCHMSI TUCHUIUIMHBI OCYIECTBISAETCS

npenojaBaTesieM B IIPoIiecce MPOBEACHUS MPAKTUUECKUX 3aHATUHN U 1aOOPaTOPHBIX
paboT, TECTUPOBAHMUSI, & TAK)KE BHITIOJIHCHUS CTYACHTAMU MHANBUIYaTbHBIX 3a/1a-
HUMU, TIPOEKTOB, UCCIEIOBAHUM.

PesynbTaTsl 00y4e- Kpurtepun ouenkn MeToabl OLlEeHKH
HUSA

PIocC C11o
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Pazgensr: 1, 2, 3, 4, 5:

OneHkKa «OTJINYHO» / «3aUTEHO»:

BxonHoit koHTpONH B (popMme:

OK 01.,0K 02., OK 03., | neMOHCTpUpPYET BBICOKUN YPOBEHB | TECTUPOBAHUS
K 5.1. 3HAHUU. Texymmuit kKOHTpoJIb B (hopme:
3HaHus: JEMOHCTPHUPYET BBICOKHI YPOBEHb | CAMOCTOATEIBbHOM paboThI
31- 347 YMEHUH. (ecii  TWPOMYIIEHBI  3aHATHUSA
Ymenus: JICMOHCTPHUPYET BlajJicHUs Ha BbI- | ((pedepartsi, COO0O0IICHHS)),
V1-V4 COKOM YpOBHE. YCTHBIE OTBETHI, paboTa Haj
O1eHKa «XOPOUIO» / «3aYTEHO»: | UHAUBUAYAJIBHBIM IIPOEKTOM,
3HaeT JOCTaTOYHO B 6a30BOM 00b- | KOHTpOJIbHAs paboTa Mo pasje-
eMe. JaMm, pellieHue 3aau.
yMeeT PUMEHSTh 3HaHUS Ha Npak- | PyOexxHbIil KOHTpob B hopMe:
TUKE B 0a30BOM 00BbEME. JK3aMeHa
BJajieeT 6a30BBIMU MPUEMaMHU.
OneHka «y10BJI1eTBOPUTEIbHO» /
«3a4YTEHO»:
JEMOHCTPUPYET YacTUYHBIC 3Ha-
HUs 6€3 TpyOBIX OLIHOOK.
JEMOHCTPUPYET YaCTUYHBIC yMe-
HUs 0e3 TpyOBIX OINOOK.
JEMOHCTPUPYET YACTHYHBIE BIIa-
neHus 6e3 rpyObIX omuooK.
Onenka «Hey/10BJICTBOPH-
TeJbHO» / «He3a4eT»:
He 3Haer. Jlomyckaer rpyObie
OLIMOKH.
He ymeeT. JleMoHcTpupyeT da-
CTHUYHBIE YMEHUS, JOIycKas
rpyObie OIIHOKH.
He BhaseeT. JleMOHCTpUpYeT HU3-
KUH ypOBEHb BIIAJICHUS, 1OITYC-
Kasi TpyObIe OMINOKY.
P1roC COO
JInuHOCTHBIE  pe3yib- X Ha0JII0/IeHUs, BHYTPEHHUI MO-
TaThl U3 pazzena 2. HUTOPHUHT
JIP 1-8
[IpenmetHbie  pe3ynb- | OnEeHKa «OTIHYHO» / «3auTeHO»: | BxoaHo#l KoHTponbs B (opme:
TaThl U3 pazjena 2. JIEMOHCTPHUPYET BBICOKHI YPOBEHb | TECTHPOBAHUS
Vo l.—-VYm28., 3HAHUU. Texymuit KOHTpOIb B (hopme:
3nl. —3m 32. JIEMOHCTPHUPYET BHICOKMH YPOBEHB | CAMOCTOSITEIILHOM paboTsl
YMEHUH. (ecaru mpOMyIIEHbI  3aHATHUSA
JICMOHCTPUPYET BiajJeHUs Ha BbI- | ((pedepartsi, coo0IIeHwus)),

COKOM YpOBHE.

O1eHKa «XOPOII0» / «3aYTEHO»:

3HAET JJOCTATOYHO B 0a30BOM 00b-
eMe.

yMeeT IPUMEHSITh 3HAHUS Ha TIPaK-
THKE B 0a30BOM 00BEME.

BJIaJiceT Oa30BBIMH ITPHEMaMH.

OueHka «yJ10BJIEeTBOPUTEIbHO /
«32UTEHO»:

yCTHBIE OTBETHI, paboTa Hax
WHIWBHUIYAIBHBIM  TPOEKTOM,
KOHTpOJIbHAas paboTa 1o pasfe-
JaM, petIeHue 3aaad.
PyOexHbIit KOHTpONb B hopme:
9K3aMeHa
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JEMOHCTPUPYET YacTUYHbIE 3Ha-
HUs 0e3 TpyOBIX OIMNOOK.

JEMOHCTPUPYET YaCTHYHBIE yMe-
HUs 0e3 TpyOBIX OIMNOOK.

JEMOHCTPUPYET YacTHUYHBIE BIIa-
neHus 6e3 rpyObIx ommooK.

Ouenka «HEY0BJIETBOPH-
TeJIbHO» / «He3a4eT»:

He 3Haer. J[lomyckaer rpyObie
OILITMOKH.

HEe yMmeer. JleMOHCTpupyer ua-
CTHUYHBIE YMEHMs, JOIycKas
rpyObIe OIIMOKH.

HE BJIaJIeeT. JJeMOHCTpUpPYET HU3-
KM YPOBEHb BJIAJICHMS, TOIyC-
Kasi rpyOble OIIMOKH.

MeranpeamerHele  pe-
3yJIbTAThl U3 paszena 2.

M 1.- M 19.,
Mp 1..-Mp 15.,
Mk 1. — Mk 22.

X

BHYTPEHHUN MOHUTOPUHT

[Ipu moctymieHnu Ha 0Oy4YeHHE CTYJIEHTOB C OTPAHUYEHHBIMH BO3MOYKHO-
CTSIMU 37I0pOBbs BcTynaeT B cuity «llososkeHne 06 opranu3amnuu 00y4eHus CTyIeH-
TOB-UHBAJIUOB U CTYJICHTOB C OTPaHUYEHHBIMU BO3MOKHOCTSMHU 3I0POBbSI» yTBEP-
XKIeHHOe yueHbIM coBeToM oT 28.08.20217, mpoTokomn Ne 2.
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