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1. Hacnopt padoyeii mporpaMMbl y4eOHOI0 npeaMera

1.1. MecTo y4eOHOT0 npeMeTa B CTPYKTYpPe OCHOBHOM 00pa30BaTeILHOM
NpOrpaMMBbl:

YueOnsriit npeamet [1/1.01 Marematuka siBisieTcs 00s13aTeNIbHOI YacThIO 00-
1eo0pa3oBaTebHOIO IUKIIA (IpoPuILHOM 00111e00pa30BaTEILHOMN TUCIIUILIMHOMN )
OIIOII B cootBerctBrM ¢ PI'OC COO no cnennansHocTH 43.02.15 TloBapckoe u
KOHJUTEPCKOE JIETIO.

[TporpamMma yueOHOW mucHUmIMHb «MaTemaTtnkay o0011e00pa3oBaTebHOM
MOATOTOBKHU MpeIHa3HAaYCHA ISl U3yUYEeHUs] TUCHUIUIMHBI «Marematuka» B AOY
BO JIO TUDO®IIT.

PaGouas nporpamma no yueOHoMy npenmMery «MaremaTuka» cocTaBjIeHa Ha
YpOBHE cpeaHero oOuiero odpazoBaHusi C yuyeToMm (enepanbHOi padoueilt mpo-
rpaMMbl, HA OCHOBE TOJIOKEHUHN U TPEOOBAHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBaTeapHOM mporpaMmel, mipeacTaBieHHBIX B PI'OC COO, B COOTBETCTBUU C
KoHuenmueii npenogaBanus yaeoHoro npenmera « MareMaTukay, a TAKxkKe ¢ yaeToM
dbenepanbHOl nporpamMmbl BocniuTanus. [IporpamMma pa3zpaborana Ha OCHOBE MPHU-
MEpHOI pabouell mporpaMMmbl CpelHero o0Iero ooOpazoBaHusi «MaTtemaTHKa
npeacrasieHHor MunncreperBom npocsemenus PO OI'BHY «MuacTuTyT crpare-
TUu pa3BUTHs 00pazoBaHus» Poccuiickoil akagemun oopazoBanusi, 2022 roa. Ono06-
peHa pemieHreM (eaepalbHOro y4eOHO-METOANYECKOr0 00bEIMHEHUS 110 00IIEMY
oOpazoBaHuto, NpoTokoa 7/22 ot 29.09.2022 r.

PabGouass mporpamma ydeOHOUM AuCHUIUIMHBI «MaTemaTukay SBISIETCS 4a-
CTBIO MIPOTPaMMbl MOATOTOBKH CIELUATMCTOB CPEIHErO 3BE€HA MO CHEHMAIbHOCTH
43.02.15 TToBapckoe u koHauTepcKoe aeno B cooTBeTcTBUM ¢ PI'OC cpeanero npo-
beccroHanbHOTO 0OPa30BaAHUA.

Pa6ouas mporpamma naét mpeicTaBlieHUe O IENsIX, O0IIel cTpaTeruu o0yye-
HUSI, BOCIUTAHUS U Pa3BUTHS O0YYaIOIIUXCSl CPEICTBAMU YUeOHOTO MpeaMeTa
«MaremaTtuka» Ha 6a30BOM (TIpopuiIbHaAs JUCITUILIMHA) YPOBHE:

- yCTaHaBJIMBAaeT 00si3aTeIbHOE TIPEIMETHOE COJIepKaHue, MPEyCMaTPUBAET
€ro CTpyKTYpHUPOBAHUE MO pa3zjiesiaM U TeMaM Kypca, ONpeAeIsieT pacupeiene-
HHE ero MO0 T'ojlaM U3YUCHUS;

- Ta€T pacrnpeneneHre y4eOHbIX 4acoB MO TEMATHYECKUM pa3zieiaM Kypca U
MOCJICIOBATEILHOCTh UX U3YUYEHHS C YUYETOM MEXKIIPEAMETHBIX U BHYTPUIIPE-
METHBIX CBSI3€H, JIOTUKU y4eOHOro Ipoliecca, BO3pacTHBIX 0COOEHHOCTENH 00Yy-
YaIOIIUXCS.

PaGouass mporpamma omnpenensieT KOJIMYECTBEHHbIE M KaUEeCTBEHHBIE XapakK-
TEPUCTUKH YU€OHOTO MaTepraia JIIsi U3Yy4YEeHHsI, B TOM YHCJIIE sl COAEPIKATETh-
HOT'O HAITOJHEHUSI Pa3HOTO BUJIAa KOHTPOJIA (MMPOMEXKYTOYHOM aTTecTaruu 00y-
YaFOIIUXCS, BCEPOCCUMCKUX MTPOBEPOUHBIX pabOT, TOCYJapCTBEHHOM UTOTOBOM
aTTeCTaIM ).

Pabouas mporpamma o yue6Homy npeamety «MaTtemaTuka» (6a3oBast) A 00y-
YaKOMIMXCS KOoJuleqka pa3paboTraHa Ha ocHOoBe denepalbHOTO TOCYIapCTBEHHOTO



00pa30BaTEeNBLHOTO CTAHIAPTA CPEAHEro o01Iero 00pa3oBaHusl, C yu€TOM COBPEMEH-
HBIX MUPOBBIX TPEOOBAaHUMN, IPEIBABIAEMBIX K MATEMATUYECKOMY 00pa30BaHUIO, U
Tpaauli poccuiickoro oOpa3oBanusa. Peanuzanus nporpamMmbl o0OecrieuuBaeT
OBJIQJICHUE KIIFOUEBBIMU KOMIIETEHUIUSIMU, COCTABJISIOIIMMU OCHOBY I CaMopas-
BUTHUSI U HETIPEPHIBHOT'O 00pa30BaHMsl, IEIOCTHOCTh OOIIEKYJIbTYPHOIO, TUYHOCT-
HOTO W TIO03HABATEIBLHOTO PA3BUTUS JIMYHOCTH OOywaromuxcsi. B paboueii mpo-
rpaMMe YUYTEHBI UeH U nosoxeHus «KoHuenuuu pa3BuTus MareMaTH4eckoro 00-
pasoBanus B Poccuiickoit denepanumn». B cOOTBETCTBHM ¢ HA3BAaHUEM KOHIIEIIIMHU
MaTeMaTHYeCcKoe 00pa3oBaHue TOKHO, B YaCTHOCTH, pelIaTh 3a/1a4y 00ecredeHus
HEOOXOJMMOTr0 CTpaHE YMCJIa BBIMTYCKHUKOB, MaTeMaTU4YeCcKasi MOATOTOBKAa KOTO-
PBIX JOCTATOYHA JJIsl MPOJIOJKEHNU 00pa30BaHUs MO PA3IMYHBIM HaIlpaBICHUSM,
BKJIIOYAs MPENOJIaBaHNEe MAaTEMaTUKH, MaTEMAaTUYECKUE UCCIEIOBaHusA, padoTy B
chepe UHPOPMAITMOHHBIX TEXHOJIOTUN U JIp., @ TaKXKe 00ECIeUeHus Jis1 Kaxao0ro
00y4aroerocsi BO3MOKHOCTHU JIOCTHXKEHUSI MaTEMaTHUECKON MOATOTOBKH B COOT-
BETCTBUU C HEOOXOJUMBIM €My ypoBHEM. VIMEHHO Ha pellleHue 3TUX 3a/1ay Halle-
JeHa aHHas paboyas mporpaMma, KoTopas u3y4yaeTcst Ha 0a30BOM ypoBHe. B snoxy
G poBoi TpaHCPopMaIH BeeX cep uernoBEeUECKOM NesTEIbHOCTH HEBO3MOKHO
CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOopolledl MaTeMaTH4ecKOi
HOJIFOTOBKU. DTO 00YCIIOBJIEHO TEM, YTO B HAIllIM JTHU PACTET YUCIIO CIIELUATBHO-
CTEM, CBA3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MaTEMATUKH: U B chepe KO-
HOMHKHU, U B OM3HECE, U B TEXHOJIOTMUYECKUX O0JIACTAX, U JaK€ B TYMaHHUTAPHBIX
chepax. Takum oOpazoM, Kpyr oOydarolUXcs, IJis1 KOTOPbIX MaTeMaTHKa CTaHO-
BUTCS 3HAYUMBIM IPEIMETOM, (PyHIaMEHTOM O00pa30BaHUs, CYIIECTBEHHO PACILIU-
psercs. B Hero BXoasT He TOJIbKO 00y4aroIyecs, MJIaHUPYIOLIe 3aHUMAThCS TBOP-
YECKOM M UCCIIE0BATENbCKOM paboToil B 00J1aCTH MaTEMaTUKU, THPOPMATHKH, PU-
3MKH, JKOHOMHKH U B APYTUX 00JIaCTAX, HO U T€, KOMY MaTeMaTHKa Hy>KHa JIJIsl Uc-
M0JIb30BaHUs B PO(eccusix, He CBA3aHHbBIX HEMOCPEACTBEHHO C HEH.

[TpuknagHas 3HaY4MMOCTh MAaTEMAaTUKH O0YCJIOBIIEHA TEM, YTO €€ MPEIMETOM SIBIIS-
I0TCSl (PyHJIaMEHTAJIbHbIE CTPYKTYpPbI HAILLIETO MHUpPA: MPOCTPAHCTBEHHbIE (POPMBI U
KOJIMYECTBEHHbIE OTHOIICHUS, (DYHKIMOHAJIBHBIE 3aBUCUMOCTU U KaTErOpUH He-
ONPENENEHHOCTH, OT MPOCTEMIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, 110
JIOCTATOYHO CJIOXKHBIX, HEOOXOUMBIX JJI1 PA3BUTHS HAYUYHBIX U TEXHOJIOTUYECKUX
ujel. be3s KOHKPETHBIX MATEMATUYECKUX 3HAHUU 3aTPYAHEHO TOHUMAHUE TPUHLIN-
MOB YCTPOMCTBA U MUCIOJIb30BAHUSI COBPEMEHHOM TEXHUKH, BOCIPUSATUE U UHTEP-
npeTaus pa3HOoOOpa3HOW COLMAIbHON, SKOHOMUYECKOU, MOTUTHYECKON nH(OopMa-
My, ManodPQpeKkTuBHA MOBCEAHEBHAs MpPAaKTUYECKas NEATeIbHOCTh. Bo MHOrmx
chepax npodeccuoHaTbHON AESTENbHOCTH TPEOYIOTCS YMEHHUS BBINOJIHATH pac-
YETHI, COCTABISATH AJITOPUTMBI, MPUMEHSTH (POPMYJIbI, POBOJAUTH T€OMETPUUECKUE
U3MEPEHUs U MOCTPOCHUS, YUTATh, 00padaThIBaTh, UHTEPIPETUPOBATH U MPEICTAB-
J5Th UH(OPMAITUIO B BHJIE TaOHII, TUarpaMM U rpadMKoB, IOHUMATh BEPOSTHOCT-
HBIN XapakTep CaydalHbIX coObITHI. OTHOBPEMEHHO C paclIupeHueM chep nmpume-
HEHHUSI MaTeMaTUKH B COBPEMEHHOM 00111ecTBe BCE OoJiee BaXKHBIM CTAHOBUTCS Ma-
TEMATUYECKUI CTUIIb MBILJIEHUS, MPOSBIISIIOIIAICS B ONPEICIEHHBIX YMCTBEHHBIX



HaBbIKaxX. B mpouecce n3yueHuss MaTeMaTHKU B apCeHal NPUEMOB U METOJIOB MbIILI-
JICHUsl YeJIOBeKa €CTECTBEHHBIM O0pa30oM BKJIIOYAIOTCS MHIYKLIMS U JIETyKIUs,
000011IeHHe U KOHKPETU3AllMs, aHallu3 U CUHTE3, KiIaccuuKalus U cucTeMaTu3a-
s, abctparupoBaHue U aHanorus. OOBEKTHl MAaTEMATUYECKUX YMO3AKIIOUEHUH,
MIpaBUJIa X KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOCHUH,
CIIOCOOCTBYIOT BBIpaOOTKE yMEHUS (POpMyIHUpoBaTh, 00OCHOBBIBAThH U JIOKA3bIBATh
CYXKIEHUS, TEM CaMbIM (DOPMUPYIOT JOTUYECKUN CTUIIb MbIIIUICHUS. Bemymias poib
NPUHALIEKUT MaTeMaTUKe B (OPMUPOBAHUU AITOPUTMUYECKOH KOMIIOHEHTHI
MBIIUIEHUS U BOCIUTAHUY YMEHUI AEMCTBOBATH MO 33JaHHBIM aJITOPUTMaM, COBEP-
IIEHCTBOBaTh M3BECTHBIE M KOHCTPYMpPOBaTh HOBBIE. B mpouecce penieHus 3a-
Jla4 — OCHOBBI /ISl OpraHU3allii Y4eOHOH 1eATeIbHOCTH Ha YPOKaX MaTeMaTHUKH
— pa3BUBAIOTCS TBOPYECKAS M MPUKIIAHAS CTOPOHBI MbILIeHUs. OOydueHne maTe-
MaTUKe JaET BO3MOXKHOCTh Pa3BUBATh Y 00YYAIOIIUXCS TOYHYIO, PALlMOHATIBHYIO U
MH(POPMATUBHYIO peUb, YMEHUE OTOMPATh HanboJee MOAXOAAIINE A3bIKOBBIE, CUM-
BOJINYECKUE, IpadpuuecKkre cpeAcTBa i BhIPAXKECHUS CYKIACHUM M HATJIHOTO MX
npeacraBieHus. HeoOXoquMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM
TOJIKOBAaHUU SIBJISIETCS OOIIee 3HAKOMCTBO C METOJAAMM MO3HAHMSI JEHCTBUTEIBHO-
CTH, IPEJCTABICHUE O MPEAMETE U METOJE MATEMATUKH, €T0 OTIIMYMAX OT METOJOB
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX NPUMEHEHUSI MaTEMATUKH
JUISL peUIeHMs] HAyYHBIX U MPUKIAIHBIX 3a71ad. Takum oOpa3oM, MaTeMaTu4ecKoe
oOpa3oBaHHE BHOCUT CBOW BKJaJ B (hOpMHUpPOBAHHME OOIIEH KyJIbTYPhl YEIOBEKA.
N3yyeHue MaTeMaTHKU CIOCOOCTBYET 3CTETHUECKOMY BOCIUTAHUIO YEJIOBEKA, MO-
HUMaHUIO KPAaCOThI U U3SIIIIECTBA MATEMATUYECKUX PACCYKICHUN, BOCTIPUATHIO I'€0-
METPUYECKUX (POPM, YCBOCHHIO UIEH CHMMETPUHU.

MecTo yueOHOI TUCUUILIUHBI B CTPYKTYpPE OCHOBHOM NMpodeccruoHaIbHOi 00pa3o-
BATEJIBHOW IPOrPAMMBI:

B cootBercTBUN ¢ DenepanbHbIM rOCyJapCTBEHHBIM 00pa3oBaTebHBIM CTaH-
JapTOM CpeaHero oobmero oOpa3oBaHUsS MaTeMaTHKa SBISETCS 00s3aTelbHBIM
MpeIMETOM Ha JaHHOM ypoBHE oOpaszoBanmsi. Hacrosimieit paboueit mporpammoit
npelycMaTpuBaeTCsl U3yuyeHue yueoHoro npeamera «MaTtemaTrkay B paMKax TpEX
y4eOHBIX KypcoB: «Anredpa 1 Hayaia MaTeMaTHYeCKOro aHalin3a», «I'eoMeTpusi»,
«BepoaTHOCTh U cTaThuCcTUKa». DOpMUPOBAHUE JIOTUYECKUX YMEHHUM OCYILECTBIIS-
eTCsl Ha MPOTSHKEHUH BCEX JIET OOy4YeHUsl B CTaplIei 1IKOJe, a 3JIEMEHTHI JIOTUKH
BKJIFOYAIOTCS B COJIEPKAHME BCEX HA3BAHHBIX BBIIIE KYPCOB.

KonudecTBo npoBepoyHBIX pabOT (TEMATUYECKUI U UTOTOBBIA KOHTPOJb Ka-
YecTBa YCBOEHUSI Y4eOHOr0 MaTepuasa) U UX TUI (CAMOCTOSITENbHBIE U KOHTPOJIb-
HbI€ pa0OTbI, TECTHI) ONPEICTCHBI MPENOAaBaTeNIeM U NMPEJCTaBIeHbI B (OHIE Olle-
HOYHOT'O CPE/ICTBA.

CornacHo yueOHOMY IIJIaHy Ha MEPBOM Kypce KoJUIepkKa u3yvyaeTcs: yueOHbIN
Kypc «Anredpa U Havyajla MaTEMaTHYECKOIO aHalln3a», KOTOPBIA BKIIIOYAeT B ce0s
CJIEIYIOLME OCHOBHBIE PA3EIIBI COJEPKAHUS:

- «Yucaa 1 BBIUMCICHUS;
- «YpaBHEHUS U HEPABEHCTBAY;
- «®yHKIMU U TpadUKN»;



- «Hauana MmaTeMaTuueckoro aHaJInu3a»,
- «MHOXK€ECTBA U JTOTHUKA.

2. [lnanupyemble pe3yabTaThl 0CBOEHHS Y4eOHOI0 NpeaMeTa

Lemsimu n3yuenns npeaMera «MaremaTrukay sSBISIOTCA:

- popMuUpOBaHUE IIEHTPATBHBIX MATEMATUICCKUX TIOHITHH (YMCII0, BEIMYUHA, T€O0-
MeTpuieckas Qurypa, mepeMeHHas, BEpOSITHOCTh, (DYHKITUS, TPOU3BOIHAS, WHTE-
rpait), 00eCrneYnBaOMNUX TPEEMCTBEHHOCTh M TIEPCIIEKTUBHOCTh MAaTEMAaTUYECKOTO
00pa3oBaHMsI 00YJArOIINXCS;

- OABEJICHUE YUYaIllUXCA HA IOCTYITHOM JIJIS HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3U
MaTEMaTUKH U OKPY>KaIOIEer0o MUpa, MOHUMAHUI0 MAaTEMAaTUKH KaK 4acTh oOIiei
KYJBTYpbI YEJIOBEYECTBA;

- pa3BUTHE MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOy4aromuxcs, Io-
3HABaTEJIbHOW aKTUBHOCTHU, UCCIEA0BATEIBCKUX YMEHHM, KPUTUYHOCTH MBILIJICHUSA,
MHTEpeca K U3YYEHUIO MaTEMAaTHKH;

- ¢opmupoBaHue (PYHKIIMOHAIIBHON MaTeMaTUYeCKOW IPaMOTHOCTH: YMEHUS pac-
MO3HABAaTh MATEMATHUYECKUE ACIEKThl B PEAJIbHBIX JKU3HEHHBIX CUTYyalUsIX U MPHU
M3YYEHUU JPYTUX YUEOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMED-
HOCTEH, (hOPMYJIMPOBATH UX HA A3bIKE MATEMATUKU U CO3/]aBaTh MaTEMaTHUUECKUE
MOJIEIN, TPUMEHATh OCBOEHHBIM MAaTeMaTHYECKHUI ammapar JJis pelieHus mpak-
TUKO-OPUEHTUPOBAHHBIX 3aJiad, HHTEPIPETUPOBATH U OLIEHUBATH MOJYYEHHBIC pe-
3yJIbTaTHI.

OcCHOBHBIE JIMHUH COJIEPAKAHUS Kypca MaTEMATHKU Ha IEPBOM Kypce:

- «Yucaa 1 BBIUMCICHUS;

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

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

- «MI3MepeHne reoMeTpuYeCcKuX BEITUUUHY);

- «BeposITHOCTB U CTaTUCTHUKAY.

JlaHHbBIE JTMHUU Pa3BUBAIOTCS MapaJICIbHO, KaX1as B COOTBETCTBUM C COOCTBEH-
HOW JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT APYrOM, & B TECHOM KOHTAKTE U B3a-
uMojericTBuu. Kpome 3Toro, ux 00beIUHIET TOTHYECKast COCTABIIAIONIAs, TPAIULIH-
OHHO TPHUCYIIasi MaTEeMAaTUKE U TPOHU3BIBAIOIIASI BCE MATEMAaTUYECKHUE KYPChI U CO-
nepxkatenbubie TuHud. ChopmynupoanHoe B DeaepaibHOM rocyJapcTBEHHOM 00-
pa3oBaTeILHOM CTaHIApTE CpeaHero oomero oopazoBaHus TpeOOBaHUE «YMEHHE
ONEPUPOBATH OHATUAMMU:

- OIIpEJIETICHNUE;

- AKCUOMA;

- TEOpEMa;

- CJIEJICTBUE;

- CBOMCTBO;

- IPU3HAK;

- 10Ka3aTeJIbCTBO;

- paBHOCHUJIbHBIE (POPMYIIUPOBKH;



- yMeHHe (popMyIHUPOBaTH OOPATHOE U MMPOTHUBOIOJIOKHOE YTBEPKICHHE;

- IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHL;

- HCTIOJIb30BAaTh METOJ MaTeMaTUYECKON UHTYKIINH;

- POBOJIUTH JTIOKA3aTeNIbHbIC PACCYKACHUS IIPU PEUICHUU 3a]1a4;

- OLIEHUBATh JIOTUYECKYIO MPABUIILHOCTh PACCYKACHUI» U (POpMUPOBAHKE JIOTHYE-
CKUX YMECHUM.

B pabouyio nporpaMmMy IUCHUIITUHBI HA OCHOBAHUM COOTBETCTBYIOIIMX JIOKY-
meHToB (["ocynapcrBennoit nporpammsel Poccuiickoit ®eneparuu «Pa3sutie oopa-
3oBaHus» 10 2030 roxa (B pex. [locranosnenus IIpaButensctBa PO ot 07.10.2021
No 1701) u na ocHoBanuu Ykaza Ilpesunenta Poccuiickoit ®depepaiuu ot
21.07.2020 Ne 474 «O HaumoHaNbHbBIX LEJSAX pa3BuTusa Poccuiickoii @enepannu Ha
nepuoA 10 2030 rogay», rae Oblia MOCTaBIeHA CTpaTernueckas 3ajada mno odecre-
YEHUIO MOIMOJIHEHUS KaJPOBOT0 COCTaBa OTpaciield 3KOHOMUKH B LEJIIX YCKOPEHUS
TEXHOJIOTUYECKOTO Pa3BUTHSI, CO3J]aHUSI BEICOKOTIPOM3BOIUTEIBHBIX PA0O0OUUX MECT,
MOBBIIICHUS TEMIIOB POCTa HAIMOHAIBHOW SKOHOMUKH) n00aBieHbl oomme OK u
npodeccuonanbubie kKomrnereniuu 11K, yuuTeiBatoie o0pa3zoBaTeibHbIe MOTPEO-
HOCTH 00YyYaroIIMXCsl.

Oco0o0e 3HaAYEHME TMCHUIIJIMHA UMeeT PH (POPMUPOBAHUYU U PA3BUTHH

OK un IIK

Koa u ¢op- 3HaHusA Ymenus
MYJIHMPOBKa

KOMIICTCH-

11070)1

OK 01. Beiou- | 31 rotroBHOCTH K Tpyay, oco- | Y1 ymeHue ¢GopmyiupoBaTh ompene-
paTth CrocoObl | 3HAHME LEHHOCTH MAacTEpPCTBA, | JEHHs, aKCHOMBI U TEOPEMBI, NPUME-
pemrennst  3a- | TPYAOJOOHE; HATh MX, MPOBOJUTH JOKa3aTesIbHbIE

nad podeccu-
OHAJIBLHOW Jes-
TEIHHOCTH,
MIPUMEHU-
TEIBHO K pas-
JUYHBIM  KOH-
TEKCTaM.

32 roTOBHOCTh K aKTHBHOH Jie-
ATEIBHOCTH TEXHOJIOTHYECKOI
U COLMAIbHOW HAIPABICHHO-
CTH, CIIOCOOHOCTH HMHUIUUPO-
BaTh, UIAHUPOBATh U CAMOCTO-
STEIBHO BBIMOJHATH TaKyIO Jie-
ATEIbHOCTD;

33 uHTEpeC K pa3IMIHbIM cde-
pam mnpodeccuoHanbHON nes-
TenbHOCTH. OBNaJeHUE yHHU-
BEpCATbHBIMH yYEOHBIMU TIO-
3HABaTEIILHBIMU  JICHCTBUSIMH:
a) 0a30Bble JIOTHMUYECKHE [Ieii-
CTBHSL:

34 camocToATeNnbHO (HOpMyIH-
poBaTh W  aKTyaJU3UPOBAThH
npobieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

35 ycTaHaB/IMBATh CYIIECTBEH-
HBbI NPU3HAK WM OCHOBaHMS

paccyXJIeHHs B XOJIe peIlIeHHs 3a/1ad;
YMETb OMEepPUPOBATH MOHATHUSIMH: CTe-
NeHb YHUCIIa, JOrapudM Juciia; yMeHHE
BBITMIOJIHATH BBIYHMCICHUE 3HAYEHUN U
npeoOpazoBaHusl BBIPAKEHUH CO CTe-
MEeHSIMH U JorapupmMamu, mpeodpazo-
BaHUA APOOHO-pallMOHANBHBIX BhIpa-
JKEHUW; yMETh ONEPUPOBATH IOHATHU-
SIMH: palOHalbHBIE, HPpPALUOHAI-
HbIC, ITOKa3aTelbHbIC, CTCIICHHBIE, JIO-
rapudMUUYEcKrue,  TPUTOHOMETpUYE-
CKHEC YpaBHCHHA U HCPABCHCTBA, UX CU-
CTEMBI; yMETb HAXOJUTh MPOU3BOIHBIC
AJIEMEHTapHBIX (DYHKUIUN, HCIONb3YS
CIIPaBOYHBIE MaTEPUAIIbI; HCCIIEA0BATh
B MPOCTEHIINX CIy4yasX (YHKIMH HA
MOHOTOHHOCTh, HAaXOJWUTh HauOOIb-
IMe ¥ HaMMEHBIINE 3HaueHUs (hyHK-
1Ui; CTPOUTH rpahuKu MHOTOUJICHOB C
WCTIOJIH30BAHUEM arapara MaTeMaTH-




JUIl CpPaBHEHUS, KiIacCU(pHKa-
LIUK 1 0000IIEHN;

36 onpenensaTh LEIH JEsTelb-
HOCTH, 3aJjaBaTh MapaMeTpbl U
KPUTEPUH UX TOCTHXKEHUS;

37 BBISBIATH 3aKOHOMEPHOCTH
U IPOTUBOPEYHs B paccMaTpu-
BAaEMBIX SIBJICHUSX;

38 BHOCUTb KOPPEKTUBBI B JIesI-
TENbHOCTh, OLIEHUBATH COOT-
BETCTBHE PE3YyJbTATOB LIEIAM,
OLICHUBATh PUCKH MOCJIEICTBUI
NesITeNbHOCTH;

39 pa3BuBaTh  KpEaTWBHOE
MBILUIEHUE TPU PELICHUN KH3-
HEHHBIX IpobiseM; 0) O6a3oBbIe
HCCIIeI0BATENbCKUE JICHCTBUSL:
310 BBISBIATH TPUIMHHO-CIIE-
CTBEHHbBIE CBSI3U U aKTyaJIU3u-
poBaTh 3agady, BbIABUraTh T'd-
MI0TE3y €€ PELICHUs], HAXOIUTh
apryMeHTbl Ui JloKa3aTelb-
CTBAa CBOMX YTBEpXKACHUH, 3a-
JlaBaTh MapaMeTpbl U KPUTEPUH
pelieHus;

311 anHanu3upoBaTh MOJTy4YEH-
HbIE€ B XOJI¢ pEUICHUs 3aJa4u
pe3yJIbTaThl, KPUTUYECKU OIe-
HUBaTh HUX JIOCTOBEPHOCTb,
IIPOTHO3UPOBaTh U3MEHEHHE B
HOBBIX YCJIOBHUSX;

312 BBIABUTATH HOBBEIE HIEH,
npeanosiaraTb OpUTMHAJIbHBIE
MOJIXO/IbI U PELIEHUS U CIIOCO0-
HOCTb MX HCIIOJIb30BAHUS B MO-
3HABaTEJIbHOM U COLMAIBHON
MIpaKTHUKE.

YEeCKOTr0 aHalin3a; MPHUMEHSITh IPOH3-
BOJIHYIO TIPU PELICHUU 3a]a4 Ha JIBU-
KCHHUE; PelaTh MPaKTHKO-OPHUEHTUPO-
BaHHBIC 337aydl HAa HaWOOJbBIINE U
HaMMEHBIIME 3HAUCHUS, HA HAXOXIe-
HUE TYTH, CKOPOCTH U YCKOPEHUS; -
YMETh OTIEPHPOBATH MOHATUSIMHU: PaIly-
OHanbHas (YHKIMS, TOKa3aTelbHas
(dbyHKIMS, cTeTeHHas: (yHKIUs, Jiora-
pudmuueckas GyHKIHSA, TPUTOHOMET-
puyeckue GyHKIHUH, oOpaTHbIC (YHK-
MU, YMEHUE CTPOHUTH TPapuKu H3Y-
YCHHBIX (YHKIUH, UCIOIH30BAThH Tpa-
(GbuKK Tpu U3yYEHUH TPOIECCOB U 3a-
BUCHUMOCTEH, TIPU PELICHUU 33]ad U3
Ipyrux y4eOHBIX MPEIMETOB M 3aJad
U3 pEaJbHOM XHM3HH; BhIpaxkaTh (op-
MyJIaM{ 3aBUCUMOCTH MEXKJy BEINYH-
HaMHM; - YMETh peuiaTh TEKCTOBHIC 3a-
Jlauu pa3HbIX TUIOB (B TOM YHCJEC Ha
IPOIICHTHI, TOJIM U YacTH, Ha JIBHIXKE-
HHUE, PabOTy, CTOMMOCTh TOBapOB H
yCIyT, HaJOTH, 3aJa4ydl U3 00JacTu
yIpaBJICHUS JINYHBIMH U CEMCHHBIMU
(uHAHCAMU); COCTABIIATH BBIPAKCHHUS,
ypaBHEHMs, HEpaBEHCTBA U MX CH-
CTEMBI 110 YCJIOBHUIO 3aJa4, UCCIENO-
BaTh IOJIyYCHHOE pEIIEHUE U OLEHH-
BaTh NPaBJONOI00HOCTh PE3YIIbTATOB;
- yYMeThb ONEpUpPOBaTh MOHATHIMMU:
cpenHee apupMeTHYECKOe, MeIuaHa,
HauOoJIbIIIee U HAUMEHbLIIee 3HaUCHHE,
pa3max, IucrepcHsi, CTaHIapTHOE OT-
KJIOHEHHE YMCIOBOTO Habopa; yMeThb
W3BIIEKATh, HHTEPIIPETUPOBATH HHPOP-
MallMio, MPECTaBICHHYIO B Ta0IMLaX,
Ha JAuarpaMmax, rpadukax, oTpaxaro-
IIYIO CBOIMCTBA peaJIbHBIX MPOLECCOB U
SIBJICHUI; TIPENICTABIISATH HHPOPMAIIHIO
C TMIOMOMIBIO TAOJUI] U JUArpaMM; - UC-
CIIEZIOBaTh CTATHCTUYECKUE aHHBIC, B
TOM YHCJIe ¢ IPUMEHEHUEeM Tpaduue-
CKUX METOJOB W  DIIEKTPOHHBIX
CPE/CTB; - YMETh ONEPHPOBATH IMOHS-
TUSIMH: TIPSIMOYTOJIbHAS CUCTEMA KOOP-
JMHAT, KOOPAWHATHI TOYKH, BEKTOP,
KOOP/JMHATHI BEKTOPA, CKAISPHOE TIPO-
U3BEJCHUE, Yrojl MEXIYy BEKTOpaMmH,
CyMMa BEKTOPOB, TPOHM3BEICHUE BEK-
TOpa Ha YMCIIO0; HAXOAUTH C MOMOIIIBIO
M3YYEHHBIX (OPMYNT KOOPAWHATHI Ce-
pEeNuHBl OTpe3Ka, PacCTOSIHUE MEXIY




IBYMsl TOYKAMH; - yYMETb BBIOMpATh
MOJAXOMSIIMNA HU3YYEHHBI METOI A
peleHust 3ajauu, paclo3HaBaTh Mare-
MaTH4yecKue (paKThl U MATEMATUIECKHE
MOJIENIM B NPUPOAHBIX U OOIIECTBEH-
HBIX SIBIICHHSIX, B UCKYCCTBE; YMCHHE
IPUBONUTH IPUMEPBI MATEMaTHYECKHX
OTKPBITHHA POCCUMCKON U MUPOBOM Ma-
TEMAaTUYECKON HAayKH. - YMEThb ONepH-
pOBaTh MOHATHAMU: OIpEJeIICHHE, aK-
cHoMa, Teopema, ClIeICTBUE, CBOUCTBO,
MPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIb-
Hble (HOPMYJIUPOBKH;, yMEHUE (OpMY-
JAUpPOBaTh 00paTHOE U MPOTUBOIOJIOXK-
HO€ YTBEp)KJICHHE, MPUBOAUTH IpH-
Mepbl 1 KOHTPIPUMEPBI, HCIIOIB30BATh
METOJl MaTeMaTHYeCKOM WHIYKIHH;
IPOBOJUTH JIOKA3aTeIIbHBIC PACCyKIe-
HUS TIPU PELICHWHW 3a7ad, OLEHUBAThH
JIOTMYECKYIO MPaBUIILHOCTh paccysx/e-
HU; - YMETb OINEpUpOBaTh IOHATH-
SMU: MHOXECTBO, I1OJIMHOXECTBO,
OTepaliy HaJ MHOXECTBaMH; YMECHHE
UCIIOJIb30BaTh TEOPETUKO-MHOXKeE-
CTBEHHBIN ammapart JJIsi ONUCAaHHS pe-
QJIbHBIX MPOLIECCOB U SIBJICHUH NPH pe-
IICHWH 3a]1a4, B TOM YUCIIe U3 JPYTrUX
y4eOHBIX MPEIMETOB; - YMETh ONEpH-
poBaTh TOHATHSIMH: Tpad, CBI3HBII
rpad, nepeBo, IMKI, rpad Ha MIOCKO-
CTH;, YMEHHE 3aJaBaTb W OIHCHIBATH
rpadsl pa3NTUYHBIMU CIOCO0aMHM; HC-
MOJIb30BaTh Tpadbl MPU pPEIICHUH 3a-
Ja4; - yMeTb CBOOOJHO ONEpHpOBATh
MOHATUSIMU:  COYETaHWe, IepecTa-
HOBKa, YMCJIO COYETAHUH, YUCIIO TIepe-
CTaHOBOK; OmHOM HpbroTOHa; ymeHwme
NPUMEHATh KOMOMHATOpPHBIE (DAaKThI U
paccykIeHHs I pelieHus 3auad; -
YMEThb ONIEpUPOBATh NOHATUSIMHU: HAaTY-
pabHOE YHCIIO0, 1IETI0€ YUCIIO, OCTATOK
10 MOJYJTIO, PAllMOHATIBHOE YHCIIO, UP-
paloHaTbHOE  YHCIIO, MHOXKECTBa
HaTYpaJbHBIX, HEJbIX, PAllHOHAIBHBIX,
JEHCTBUTENFHBIX YHCEJ; YMEHUE WC-
MOJIb30BaTh MPHU3HAKH  JIEIUMOCTH,
HAaUMEHBIIUNA OOWIMH JeIuTenb |
HauMeHblIee oOlliee KpaTHOE, ajro-
put™M EBknmpa mpu peuieHun 3ajaad;
3HaKOMCTBO C Pa3JIMYHBIMU [TO3UIIHMOH-
HBIMU CUCTEMaMH CUMCJICHUS; - YMETh
CBOOOJHO OIEPHPOBATH MOHATHIMH:
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CTENEHb C LEJBbIM II0Ka3aTeleM, KO-
PEHb HATYpaJIbHOH CTENIEHHU, CTEIICHb C
palMoHaIbHBIM II0KA3aTeNIeM, CTEIICHb
C JCHCTBUTENBHBIM (BEIIECTBEHHBIM)
HoKa3aresjaeM, JOorapum uucia, cH-
HYC, KOCHHYC ¥ TaHT€HC NPOU3BOJIb-
HOI'O YMCJIa; - YMETh ONEPUPOBATH I10-
HATHSMH: TOXIECTBO, TOXJIECCTBEHHOE
npeoOpa3oBaHue, YpaBHEHUE, Hepa-
BEHCTBO, CHUCTEMa YpaBHEHHH U Hepa-
BEHCTB, PAaBHOCUJIBHOCTb YpPaBHEHMI,
HEPaBEHCTB U CUCTEM, PALIMOHAJIbHEIE,
UppalMoOHATIbHbIE,  IIOKa3aTelbHBbIE,
CTETIEHHBIE, JIoTapu(MUUECKUE, TPH-
TOHOMETPUYECKHE YpaBHEHUs, Hepa-
BEHCTBAa W CHCTEMBI; YMEHHE DEIIaTh
ypaBHEHHUs, HEPABEHCTBA U CHCTEMBI C
TIOMOIIBIO0 Pa3IMYHBIX TPUEMOB; pe-
IIaTh ypaBHEHUs, HEPABEHCTBA U CH-
CTEeMbl C TapaMeTpoM; IPUMEHSIThH
ypaBHEHHS, HEPABEHCTBA, NX CUCTEMBI
JUIS pelleHUs] MaTeMaTU4YeCKUX 3ajaad
¥ 33/1a4 U3 pa3JIn4HbIX 00JIacTel HayKn
U peaIbHOW KU3HH; -yMETh CBOOOJHO
ONEpPHPOBATh  TOHATHAMHU: TpaduK
¢byHKIMU, oOpaTHas PYHKLUSA, KOMIIO-
3unMsl QyHKUUH, TUHEWHas QyHKIMS,
KBaJ[paTHuHas (QYHKLUS, CTEHEeHHas
(GYHKIHS C LETBIM TT0Ka3aTeseM, TPH-
rOHOMeTpUYeckue (QyHKIUH, oOpaTt-
HBIE TPUTOHOMETPHUYECKHE (PYHKIUH,
nokaszateiabHas M JiorapupmMuyeckas
(yHKIIMU; yMEHUE CTPOUThH Tpaduku
(GyHKIMH, BBIMOTHATH INpeoOpa3zoBa-
Hus TpaduKoB (QYHKIHI;, yMEHHE HUC-
HOJb30BaTh Tpapuku (QyHKIUH [1is
W3y4YEHUS MPOIECCOB U 3aBUCHMOCTEH
NpU pelIeHUH 3a]ad U3 Jpyrux ydeo-
HBIX MTPEIMETOB U U3 PEaTbHOM KU3HH,
BBIpaXaTh (OPMYJIaMU 3aBUCHUMOCTH
MEXIy BEIMYMHAMH, YMEHHE CBO-
007HO ONEepUPOBATH MOHATUAMHU: YET-
HOCTh  (DYHKIMH, TEPUOIUIHOCTD
(GyHKINH, OTPAHUYEHHOCTh (DYHKIIUH,
MOHOTOHHOCTh (YHKITUH, SKCTPEMYyM
¢yHKIMHU, HanOOoJIbIIIEe M HAUMEHbIIIEe
3Ha4eHUs (YHKIUU HAa TPOMEKYTKE;
YMEHUE MPOBOJUTH HCCIEIOBaHUE
(GyHKIMH;  YMEHHME  HCIOJIb30BaTh
cBo¥icTBa U rpaduKu GyHKUUHN AT pe-
LIEHUs1 YpaBHEHUI, HEpPAaBEHCTB U 3a-
Jad ¢ MapaMeTpaMmu; H300paxarh Ha
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KOOPJIUHATHON IJIOCKOCTH MHOXECTBA
pELIEeHU YpaBHEHUM, HEPABEHCTB U UX
CUCTEM; - YMETb CBOOOJIHO OIEPHUPO-
BaTh TMOHATHSAMH: IIOCIIEIOBATEIb-
HOCTb, apudmernyeckas Mporpeccus,
reoMeTphuecKasl Inporpeccus, Oecko-
HEYHO YOBIBAOIIAs TE€OMETpUYECKas
Iporpeccusi; yMeHUE 3a7aBaTh IMOCIe-
JIOBATE€IbHOCTH, B TOM YHCIIE C TIOMO-
HIBI0 PEKYPPEHTHBIX (popMyI; - yMETh
OIEpUPOBATH MOHSATUSIMU: HEMpPEPHIB-
HOCTh (DYHKIIMH, aCUMIITOTHI rpaduka
(GbyHKIMY, TIepBas U BTOpasi IPOU3BO/I-
Hast QYHKINU, TEOMETPUUECKUH U (u-
3UYECKUNA CMBICT MPOU3BOIHOMU, Tep-
BOOOpa3Has, OIpEICICHHBIA WHTE-
rpaj; yMEHHE HaXOAUTb ACHUMIITOTHI
rpadpuka (yHKUMU; yMEHHE BBIYMC-
JSITh TIPOU3BOJHBIE CYMMBI, TIPOH3BE-
JICHUSI, YaCTHOTO U KOMIO3UINH (YHK-
IIMii, HAXOJUTh YypaBHEHHE KacaTeib-
HOM K rpaduKy QpyHKINU; YMEHHUE UC-
TI0JIb30BaTh TMPOM3BOIHYIO JISI UCCIIe-
noBaHusT QYHKIUH, JUISI HAXOXKICHHUS
HAMJTYYIIIero PEUICHUs B IPUKIATHBIX,
B TOM YHCIIE COLHAIbHO-?KOHOMMYE-
CKMX W (U3WYECKUX 3ajavax, Jyist
OTIpeJIeNIEHUs] CKOPOCTU U YCKOPEHHS;
HaxOJUTh TJIOMAIN U 00BEMBI (HUTYD C
HOMOIIBIO HHTETpajia; MPUBOIUTH IPH-
Mepbl MaTEMAaTHYECKOTO MOEITUPOBa-
HUS C TIOMOIIbIO nuddepeHmanbHbIX
yYpaBHEHHIA; - YMETh ONEPUPOBATH I10-
HATHSIMU: KOMILJIEKCHOE YUCIIO, COTIPSI-
KCHHbIE KOMIUIEKCHBIE YHCIIa, MOIYJIb
U apryMeHT KOMIUIEKCHOTO YHCIa,
¢dopma 3amMcu KOMIUIEKCHBIX YHCEI
(reomeTpuyeckas, TPUTOHOMETpHUYE-
cKas 1 anreOpamdeckasi); yMeTh IPOH3-
BOJUTH apu(pMeTHUECKue JIEHCTBUS C
KOMIUIEKCHBIMU YHUCIIaMH; TIPHBOIUTH
MPUMEPHI UCTIOJIB30BAHUS KOMITJIEKC-
HBIX YHCEN; - YMETh CBOOOJHO ONepu-
pOBaTh MOHATHAMMU: cpegHee apudme-
THYECKOE, MeIuaHa, HauOoJbIlIee W
HauMEHblIee 3HAUYEHUs, pa3Max, JUC-
nepcusi, CTaHAapTHOE OTKIIOHEHHE IS
OTMCAHMsI YHUCIIOBBIX JIAHHBIX; YMEHHE
HCCIIEIOBaTh CTATUCTHUECKUE JaHHbIE,
B TOM YHCJIe C IPUMEHEHHEeM Tpaduue-
CKHX METOJOB M  3JIEKTPOHHBIX
CpeAcTB; TpadUuecKu HcCCIeI0BaTh
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COBMECTHBIE HAOIIOACHHS C TIOMOIIBIO
JIMarpaMM pPACCEUMBAHUS W JIMHEHHOMU
perpeccu; - yMeTb HaXOJUTb BEPOST-
HOCTH COOBITHH C HCIIOJIb30BaHUEM
rpaduyecKux MeETOJIOB; TNPUMEHSTh
JUIsL pelieHus 3a1a4 (GopMyIIbl CIOXKe-
HUS 1 YMHOXXEHHS BEPOATHOCTEMH, pop-
MyJy MOJTHOW BEpOSTHOCTH, (hopmyy
bepnymm, komOuHaTopHBIE (aKThHl U
(GbopMyJBI; OIEHMBATH BEPOSITHOCTU
peasIbHBIX COOBITHIA; YMEHHE OTIEpUPO-
BaTh MOHATUSAMU: Ciy4yailHas BeJH-
YUHA, pacHpelesieHue BEPOSTHOCTEH,
MaTEMaTU4YeCKOe OKHMJAHME, TUCIEep-
CUsl U CTAaHJAPTHOE OTKJIOHEHHE CIy-
YaifHOW BENMYMHBI, (PYHKIIMH pacrpe-
JIeJICHUS] ¥ TUIOTHOCTH PaBHOMEPHOTO,
II0Ka3aTeJIbHOTO U HOPMAJIBHOI'O pac-
MpPENECIEHNA; YMEHUE MCIOJIb30BaTh
CBOMCTBA M3YUYEHHBIX PACIPEICICHUI
JUISl peIIeHUs 3a/1a4; 3HAKOMCTBO C I10-
HATUSMU: 3aKOH OOJIBIINX YHCEN, Me-
TOJIbI BBIOOPOUHBIX HCCIIEOBAHMUIA;
YMEHUE MPUBOJIUTH MPHUMEPHI MPOSIB-
JIEHUsI 3aKOHa OOJIBILIUX YUCEN B MpU-
POAHBIX U OOIIECTBEHHBIX SBJICHUSAX; -
yYMETb CBOOOJHO OIEPUPOBAThH IOHS-
TUSMU: TO4YKa, MpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUI
yToJl, IBYTPAHHBIN yroJl, TPEXTPAHHBIN
yroji, TNepeceKaroluecs, IMapaieiib-
HBIE U CKPELUBAIOLIUECS NPSMBIE, T1a-
PaLIETBHOCTD U NEPIEHANKYIISIPHOCTD
OPSIMBIX U IUIOCKOCTEH, Yrol MEXIy
NPSIMBIMU, YTOJI MEXIy HpsIMOH H
IJIOCKOCTBIO, YIOJI MEXAYy ILIOCKO-
CTSIMH; YMEHHE UCIOIb30BaTh MPH pe-
LICHUH 33J1a4 U3y4eHHbIe (DaKThI U T€O-
peMBl TUIAHUMETPHUH; YMEHHE OIIEHU-
BaTh pa3Mepbl 00BEKTOB B OKpYXKaro-
IIeM MHUpPE; YMEHHE OIEepUpOBaTh IO-
HATUSMU: MHOTOTPaHHHUK, CEUYEHHE
MHOTOTpaHHUKA, MMPaBUJIbHBIA MHOTO-
TpaHHUK, TpU3Ma, MHpaMuaa, Gurypa
U TIOBEPXHOCTh BpallleHus, LUIUHJID,
KOHYC, 1ap, chepa, pa3BepTKa MoBepx-
HOCTH, CE€YEHHUs KOHyca M LMJIMHJpA,
NapajuleJIbHbIE OCU WJIM OCHOBAHMIO,
CeYeHMEe IIapa, IIIOCKOCTh, Kacarola-
scs cdepbl, UIUIMHIPA, KOHYCa; yMe-
HHE CTPOUTH CEYEHUE MHOTOI'PaHHHUKA,
n300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI
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U TIOBEPXHOCTH BpaIllEHMs, UX ceue-
HUS, B TOM YHCJIE C MOMOIIBIO 3JIEK-
TPOHHBIX CPEJCTB; YMEHUE IPUMEHSTh
CBOWCTBa reoMeTpuieckux uryp, ca-
MOCTOATENBHO (POPMYIUpPOBATH OIpe-
JeNeHusT M3ydaeMbIX (uryp, BBIABH-
raTh IMIIOTE3bl O CBOMCTBAX U MpPU3HA-
KaX reoOMeTpUYecKuX (Guryp, o00CHO-
BBIBATh WJIM OIPOBEPraTh UX; YMEHHE
MPOBOJIUTH KiIaccHpuKanuio Guryp mno
pa3nUyHBIM [pU3HAKaM, BBINOJIHAThH
HEOOXO/MMBIC JIOTIOIHUTENIBHBIE T10-
CTPOEHUS; - YMETb CBOOOHO OIIEPUPO-
BaTh TOHSATHSAMH: IUIOMIATL (UTYPHI,
00BeM (UTypbl, BETUYMHA yIia, pac-
CTOSTHUE OT TOYKHU JI0 TIOCKOCTH, pac-
CTOSSHUE MEXAY HpPSIMbIMH, paccros-
HUE MEXIYy IJIOCKOCTSAMH, IUIONIAIb
cdepsl, MmIomaas MOBEPXHOCTH THpa-
MH/bI, TPU3MBI, KOHYCa, LMJIUHApA,
00beM Kyba, MpSIMOYTOJIBHOTO Mapal-
Jenenunena, NupaMusl, IpU3MBbI, 1H-
JMHJpPA, KOHYyCa, IMapa; yMEHHE HaXo-
JUTh OTHOIIEHUE 00BbEMOB NOJOOHBIX
¢uryp; - ymerp cBOOOJIHO OMEpPUPO-
BaThb NOHATHSAMM: JABHXKEHHE, Mapaj-
JEeTBHBIA  TIEPEHOC, CHUMMETpHUS Ha
IUIOCKOCTH U B NPOCTPAHCTBE, MOBO-
poT, mpeoOpazoBaHHe MOAO0US, TIO-
NOOHBIE (UTYpBl; YMEHHME paclo3Ha-
BaTh paBHbIE U MOJOOHBIE (QUTYpHI, B
TOM YHCIIE€ B NMPUPOJIE, UCKYCCTBE, ap-
XUTEKTYpE; YMEHHUE UCTIONIB30BaTh I'€0-
METpPUYECKUE OTHOIIEHHs, HaXOJUTh
TeOMETPUYECKUE BEJIMYWHBI (IUIMHA,
yToJ1, IUIOIaaAb, 00bEM) MpHU pelICHUH
3aa4 U3 JPYruX y4eOHBIX MPEeIMETOB
U U3 pealbHOH JXKU3HU; - YMETb CBO-
00MHO OTIepUPOBATh MOHATHSIMH: TIPSI-
MOYTOJIbHAs CUCTeMa KOOPJIMHAT, BEK-
TOpP, KOOPAWHATH TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BE/IE-
HUE BEKTOpa Ha YHUCIIO, PA3JIOKEHHE
BEKTOpa Mo 0a3ucy, CKaJlsIpHOE MPOU3-
BEJICHWE, BEKTOPHOE NPOM3BE/ICHUE,
yrojl MEXIYy BEKTOpaMH; YMEHHE HC-
MOJTb30BaTh BEKTOPHBIA M KOOPAMHAT-
HBIA METOJ JUIsl PELIeHUs] TeOMeTpUuye-
CKUX 3a/a4 M 3a/a4 JAPYruX y4eOHBIX
MPEIMETOB; ONIEPUPOBATH MOHATHIMHU:
Marpuna 2x2 u 3x3, omnpeneauTenb
MaTpUIbl, TEOMETPHUYECKUH CMBICI
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OIIPEACINTENS; - YMETh MOACINPOBATH
peanbHbIe CUTYAllMHU HA SA3BIKE MaTeMa-
TUKH; COCTaBIATh BBIPAXKCHUA, ypaB-
HEHHsI, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO 3aJa4dd, HCCIEN0BaTh IIO-
CTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM
anmnapara ajareopsl, HHTEpIPETUPOBATh
IIOJIyYEHHBIN pe3yibTaT; CTPOUTH Ma-
TEMaTUYECKHE MOJEIU C IOMOILBIO
F€OMETPUYECKHUX NOHATUI U BEJINYUH,
pelaTh CBA3aHHBIE ¢ HUMH IIPAKTHYE-
CKHE 3a/1a4¥; COCTABJIATh BEPOSATHOCT-
HYIO MOJIE/Ib U UHTEPIIPETUPOBATH I10-
Jy4EHHBI pe3yabpTaT; pemarb IpHU-
KJIQJIHbIE 3a/1a4l CPEICTBAMU MaTeMa-
TUYECKOI0 aHAJIN3a, B TOM YHCIIE COLIU-
QJIbHO-9KOHOMHYECKOro U  (pusuye-
CKOTO XapakTepa; - yMEHUE BHIOMPATh
HNOAXOMSAIIMKM METOJ JUIsl peIleHus 3a-
Jlauyy; MOHMMaHUE 3HAYMMOCTH Mare-
MaTHKU B U3yYEHUHU IPUPOJHBIX U 00-
IIIECTBEHHBIX IPOLIECCOB U SIBJICHUN;
YMEHUE PaclO3HABATh IPOSBIICHUE 3a-
KOHOB MaTE€MaTHKU B UCKYCCTBE, yMe-
HUE NPHUBOJIUTH IPUMEPHI MaTeMaTH-
YECKHUX OTKPBITUH POCCUUCKOW U MU-
POBOI MaTEMaTUYECKON HAYKH;

- BJIa/IETh HaBbIKaMU y4eOHO-UCCIIe10-
BATEJIbCKOM M MPOEKTHOM NEATENIBHO-
CTH, HaBBIKaMH pa3peleHus nmpooiem;
- YMETh IEPEHOCHUTH 3HAHMSI B I03HABA-
TEJIbHYI0 ¥ MPAKTUYECKYI0 O0JIaCTH
KU3ZHENEATEIIBHOCTH; - YMEThb HWHTE-
IpUpOBATh 3HAHWSA M3 Pa3HBIX NpeEl-
METHBIX 00JIacTel; yMETh OIEepUpo-
BaTb MOHATUAMU: (QYHKIHS, HeTpe-
pBIBHast QYHKIUS, TPOU3BOHAS, TIEp-
BOOOpa3Hasi, OnpelenéHHbI HHTe-
rpaj; - BIAAETh METOJAaMHU JIOKa3a-
TEIbCTB, AJTOPUTMAMM pPELICHUS 3a-
Jad.

OK 02. Ocy-
IIECTBIISATEL I10-
WCK, aHauu3 |
MHTEpIIpeTa-

1o nHGpOpMa-
UK, HeobXo-
JOUMOU 11 BBI-
IOJIHEHUS  3a-

B o0nacti 1eHHOCTH HAyYHOTO
MTO3HAHUS:

313 copmMupoBaHHOCTH MUPO-
BO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BH-
TAS HAayKH H OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOTO Ha
JMaJIore KyJabTyp, CIOCOOCTBY-
IOLIET0 OCO3HAHHUIO CBOETO Me-
CTa B NOJMKYJIbTYPHOM MUDE;

VY2 ymerb onepupoBaTh HOHSATHSIMH:
panroHanbHasi (YHKIHSA, TOKa3aTelb-
Has (yHKIMS, CTeneHHas (QyHKIus,
norapudmuueckas QyHKIUS, TPUTOHO-
MeTpuueckue (QyHKUUH, OOpaTHbIE
(GyHKIMU; yMEHHE CTPOUThH Tpaduku
U3YYEHHBIX (QYHKIUH, HCIOIB30BATh
rpaduKy MpU U3yYEHUU MPOLIECCOB U
3aBUCUMOCTEH, IPU PEIICHUH 3a/1a4 U3
peanbHON JKU3HU; BBIpAXaTh (GopMy-
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nad mpodeccu-
OHAJILHOU Ji€esI-

314 coBeplIeHCTBOBaHUE SI3bI-
KOBOM M YMTATEIbCKON KYJIb-
TYpBbI KaK Cpe/icTBa B3auMOJEH-

JJaMU 3aBUCHUMOCTH MCXKAY BCINYU-
HaMH; - YMCTb OICPUPOBATL IOHATHU-

TETbHOCTH. SMU: TOXKJIECTBO, TOXKIECTBEHHOE IIpe-
CTBHSI MEXXy JIFOJIbMH U IT03Ha- | 00pa3oBaHUe, YypaBHEHUE, HEpPaBEH-
HUS MUPA; CTBO, CHUCTEMa YypaBHEHMH U Hepa-
315 oco3HaHUE IEHHOCTH Hay4- | BEHCTB, PaBHOCWJIBHOCTh YpaBHEHHI,
HOMW J€ATeNbHOCTH, TOTOBHOCTh | HEPABEHCTB M CUCTEM, pallMOHAJIbHBIE,
OCYIIECTBIISATh TMPOEKTHYIO W | UppallMOHAbHBIE,  IOKa3aTeJbHbIE,
HCCIIEIOBATENIbCKYIO JIesiTelb- | CTENEHHbIe, Jorapudmuyeckue, Tpu-
HOCTh HWHJIWBUIYAJILHO W B | TOHOMETPUYECKHE YpaBHEHUS, Hepa-
rpynmne. OBlajeHue YyHHMBEp- | BEHCTBA U CHCTEMbl; yYMETh pellaTh
CaJIbHBIMU y4eOHBIMU U TO3HA- | YPAaBHEHMS, HEPABEHCTBA U CUCTEMBI C
BaTeJIbHbIMU JNEUCTBUSAMU: | IOMOLIBIO PA3JIMYHBIX IPUEMOB; pe-
B) paboTa ¢ nHpOpManuei: 1IaTh YpaBHEHMsI, HEPABEHCTBA U CH-
316 co3naBaTh TEKCTHI B pa3- | CTEMbl C IapaMEeTpPOM; IPUMEHSThH
JUYHBIX (QopMarax ¢ Y4YeTOM | ypaBHEHUS, HEPABEHCTBA, UX CHCTEMBI
Ha3zHauyeHUs HHPOPMALIMU U Lie- | Ul PElIeHUs MaTeMaTUYecKUX 3a/1ad
JEBOW ayIWTOPHH, BBHIOMpAs | M 3a/1a4 U3 PA3ITUYHBIX 00IaCTe HAYKH
ONTUMANIBHYI0 (OpMYy TIpel- | U PeaTbHOHN KHU3HM; - YMETh CBOOOTHO
CTaBJICHUS U BU3yaJIU3alUH; OIIEpUPOBATH IMOHITUSAMH: JBUXKEHUE,
317 ouleHUBaTh JOCTOBEPHOCTD, | ApAJUIEIbHBIM MEPEHOC, CUMMETpPUS
JETUTUMHOCTh ~ MH(OPMALIUY, | HA IJIOCKOCTU U B IPOCTPAHCTBE, 10BO-
€€ COOTBETCTBUE IPABOBBIM M | POT, IpeoOpa3oBaHuE MOA00OUS, IO-
MOpPaJIbHO-ITUYECKUM HOpMaM; | 1oOHbIe (DUTYpBI; - YMEThb pacro3Ha-
318 wucnonp30BaTh CpEICTBA | BaTh paBHbIE U MOJOOHBIE (UIYDHI, B
MH(GOPMAIMOHHBIX U KOMMYHH- | TOM YMCJ€ B MPUPOJIE, UCKYCCTBE, ap-
KallMOHHBIX TEXHOJOTHH B pe- | XUTEKType; YMETh HCIIOJIb30BaTh I'e0-
IIEHUH KOTHUTHUBHBIX, KOMMY- | METPUYECKHE OTHOIIECHUS, HaXOAUTh
HUKAaTHBHBIX M OPTaHU3AIMOH- | TEOMETPUYECKHE BEJIMYMHBI ([UIMHA,
HBIX 337a4 C COONIOIEHUEM | yroJl, MU0, 00bEeM) IPU peIIeHUH
TpeOOBaHUI YPrOHOMUKH, TE€X- | 3a/1a4 U3 JIPYTUX YU4EOHBIX TPEIMETOB
HUKU 0€30MaCHOCTH, TMTUEHBI, | U U3 PEeaIbHOM KU3HU, - BJIa/IeTh HaBbI-
pecypcocOepexeHns, IpaBo- | KaMH MOTy4eHHs WHPOPMAIUU U3 HC-
BbIX M 3TUYECKHUX HOPM, HOPM | TOUHUKOB Pa3HbIX THUIIOB, CaMOCTOS-
nH(pOpMalIMOHHON 0€30IacHO- | TENbHO OCYIIECTBIATH MOUCK, aHAJIN3,
CTH. CHCTEMaTHU3allul0 U HHTEPHpEeTalNIo
nHGOpPMAIIMK PA3JMYHBIX BUIOB H
¢dbopM  mpencTaBiIeHMUS; BJIAJIETh
HaBBIKAMU DPACTIO3HABAHUS W 3alUTHI
uHpopmanuu, nHPOPMALIMOHHON Oe3-
OITACHOCTH JINYHOCTH.
OK 03. [manu- | B ob0nactu  1yXxoBHO-HpaB- | Y3 yMeTh ONEpPUPOBATH MOHATUSAMHU:
poBaTh M pea- | CTBEHHOTO BOCIIMTAHUS: panroHanbHbIe, HPPAIOHAIEHBIE, TT0-
JIM30BBIBATH 319 chopmMupoBaHHOCTH HpaB- | Ka3aTelbHbIE, CTENEHHbIE, JOrapud-
COGCTREHHOE CTBEHHOTO CO3HAHHS, JTHYE- | MHYECKHE, TPUTOHOMETPHUYECKHE
npodeccHo- CKOTO MTOBEJICHMUS; ypaBHEHMS W HEpPaBEHCTBA, HMX CH-
Ay — 320 cmocoOHOCTh OLIEHUBATH | CTEMBI; - YMETh ONEPUPOBAThH IMOHATH-
CUTYallUl0 U TPUHUMATH OCO- | SIMU: MHOTOTPAaHHUK, CEUEHHE MHOTO-
HOCTHOE pa3BU-
e, 3HaHHBIE pPELICHMs, OPUEHTHU- | [PaHHHMKA, KyO, Mapajenenurnes,

pysicb Ha  MOpaJIbHO-HpPAaB-
CTBECHHBIC HOPMBI M IICHHOCTH;
321 OCO3HAHUE JIMYHOTO

npu3Ma, nupaMua, Gurypa u moBepx-
HOCTh BpAILICHUS, HUWIMHAP, KOHYC,
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BKJIaJ]a B IOCTPOCHHUE YCTONUH-
BOTO OyAyIIero;

322 OTBETCTBEHHOE OTHOIIIEHUE
K CBOMM pPOJIUTENSAM M (WIN)
JIPYTUM 4i€HaM CeMbH, CO3/a-
HUIO CEMbH Ha OCHOBE OCO3HaH-
HOTO IPHUHATHSA LIEHHOCTEU ce-
MEWHOM )KU3HHU B COOTBETCTBUHU
¢ TpaauuusiMu HapojoB Poc-
cun; OBiaseHre yHHUBEpCAIb-
HBIMH DPETYJISTUBHBIMH JCii-
CTBUSIMH: @) CAMOOPTaHU3AIUSA:
323  caMOCTOSITENIbHO  OCY-
HIECTBJISATh  MMO3HABATEIIHHYIO
NeSITeNIbHOCTD, BBISBIATH IPO-
OJIEMBI, CTAaBUTH U POPMYITUPO-
BaTh COOCTBEHHBIE 33]]a4H B 00-
pa3oBaTeNbHON JEATEIIBHOCTH
Y )KU3HCHHBIX CUTYAIIHSIX;

324 caMOCTOSITEIBHO COCTaB-
JSATH TUTAH PEIICHUS POOIeMBI
C Y4eTOM HUMEIOUINXCSA pecyp-
COB, COOCTBEHHBIX BO3MOYKHO-
CTEH U MpeArnovTeHU;

325 naBaTh OLIEHKY HOBBIM CH-
TyalusMm;

326 cnoco6¢cTBOBATH GOPMHUPO-
BaHUIO U TPOSBICHHUIO IIHUPO-
KO 3pyIuIIMU B pa3HbIX 00Ja-
CTSIX 3HAHUH, TOCTOSTHHO TIOBbI-
IaTh CBOM 00pa3oBaTENbHBIN 1
KYyJIbTYPHBIH YPOBEHbB; 0) camo-
KOHTPOJIb:

327 ucnonabp30BaTh NPUEMBI pe-
(dbnexkcun IS OLIEHKU CHUTya-
LIUM, BbIOOpa BEPHOrO pelle-
HUS;, B) DMOIMOHAIBGHBIN WH-
TEJUIEKT, TIpeIMOIararo i
c(hOpMHUPOBAHHOCTb:

328 BHYTpEHHEW MOTHUBALIUH,
BKJIIOYAIOIIEH CTpPEMJIEHUE K
JOCTHXKEHHUIO I U YCIexy,
ONTHMH3M, WHHUIIMATHBHOCTD,
YMEHHE JeHCTBOBATh, HMCXOJS
U3 CBOMX BO3MOKHOCTEH;

329 osmmaThH, BKIIOYaroOIIei
CIIOCOOHOCTh TIOHMUMATh 3MO-
LHUOHAJIBHOE COCTOSIHUE JpY-
I'MX, YYUTBHIBaTh €ro MpU OCy-
IIECTBIICHUU KOMMYHUKAIIUH,
CIOCOOHOCTh K COYYBCTBHUIO U
COTIEPEKUBAHMIO;

map, chepa, ceueHus: GUTypsl Bparie-
HUS, TIOCKOCTh, Kacaromascs cQepsl,
WIMHpPA, KOHYCA, MJIOAAb MOBEPX-
HOCTH TMHPaMUJbI, TPU3MBI, KOHYCA,
HWIMHAPA, TUIoNaab cdepbl, 00beM
Ky0a, IpSMOYTOJLHOTO MapauIeIe -
neaa, MUpaMubl, MPU3MbI, HUIUHIPA,
KOHyca, Iapa; yMEHHE H300paxarh
MHOTOTPAaHHUKU ¥ TIOBEPXHOCTH Bpa-
IICHMSI, UX CEYCHHS OT PYKH, C IIOMO-
MIbI0 YEPTEKHBIX HHCTPYMEHTOB U
ANEKTPOHHBIX CPEACTB; YMETh PacIio-
3HaBaThb CUMMETPHIO B NPOCTPAHCTBE;
YMETh  PAaclO3HABaTh IPABHIIbHBIC
MHOTOTPaHHHUKHU; - YMETh OIEPHPO-
BaTh MOHATHUSMH: MPSMOYTOJIbHAS CH-
cTeMa KOOpJUHAT, KOOPJAHHATHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPa, CKAJISIP-
HOE TIPOU3BENICHUE, YTOJI MEXKIY BEK-
TOpaMu, CyMMa BEKTOPOB, MPOU3BEIE-
HUE BEKTOpa Ha YUCJIO; HAXOJHTH C I0-
MOIIBI0 U3YYEHHBIX (HOPMYI KOOPIH-
HATBl CEPEAMHBI OTPE3Ka, PACCTOSHHE
MEX]ly ABYMs TOYKaMH; - YMEThb OIle-
HUBATh PUCKU U CBOEBPEMECHHO ITPUHH-
MaTh PEIICHUS 110 UX CHIXKEHHUIO.
BrnageTs HaBBIKaMU: pelieHUE ypaBHE-
HUN U HEPaBEHCTB, BHIUUCIICHUE ILIO-
razaeit puryp u 06bEMOB TeI; 00ydaro-
muecs JODKHBI YMETh BBIYUCIATH
wiomaau Guryp u oobEMBI TE ¢ Mo-
MOIIBI0 OMPENENEHHOTO WHTErpaa;
pelieHrne KOMOMHATOPHBIX 3aJad; WC-
MOJIb30BaHNE KOMIBIOTEPHBIX IPO-
rpaMM, B TOM YHCJIE JUTsl TTIOWCKA ITyTH
pellieHusT U WILIIOCTPALUU PEeIICHHUS
ypaBHEHUU M HEPABEHCTB, OIICHUBATH
PUCKH Y TIPUHHUMATH PEIICHUS MO WX
CHIDKCHHIO.
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330 commandbHBIX HABBIKOB,
BKJIIOYAIOI[UX  CIIOCOOHOCTH
BBICTpaMBaTh OTHOIIEHUS C
JOPYTUMH JTFOJIbMU, 3800 TUTHCS,
MPOSIBJIATE MHTEPEC W paspe-
1aTh KOH(JIUKTHL.

IIK 5.1. Opra-
HHU30BBIBATH
MOJTOTOBKY
pabounx MecT,
obopyoBa-
HUSI,  CBIPbA,
MaTepHUaJIoB
JUISL TIPUTOTOB-
neHust Xyebo-
OyJIOUHBIX,
MYYHBIX KOH-
JUTEPCKUX H3-
JIeIUi  pa3Ho-
o0pa3Horo ac-
COPTUMEHTa B
COOTBETCTBUU
C HHCTPYKIIU-
SMH W peria-
MEHTaMH.

331 roToBHOCTh U CHOCOOHOCTH
K CAMOCTOSITEJIbHOM, TBOPUECKOM
JACATCIbHOCTH,

332 roToBHOCTh U CHOCOOHOCTH
JUIE  00paOOTKH CHIPhS, BECTH
JHAJIOT C JIPYTUMH JIFOABMH, JIO-
CTUTaTh B HEM B3aMMOIIOHUMa-
HUSL, COTPYIHUYATH UL UX JI0-
CTHKCHUSI;

333 pa3BUBaTh - HABBIKYU COTPY/-
HUYECTBA CO CBEPCTHHKAMH,
JeTbMH  MJIQJIIEr0  BO3pacTa,
B3pOCJIBIMH B 00pa30BaTeIbHOI,
00I1IECTBEHHOIIOJIEC3HO,
y4e0HO-HCCIIeI0BATEIILCKOM,
MPOEKTHON M JPYTHX BHUAAX Jiesi-
TENBHOCTH;

334 TOTOBHOCTh M CTIIOCOOHOCTH
K 00pa30BaHUIO, B TOM YHUCIIC Ca-
MO00Opa30BaHUIO;

335 screTrueckoe OTHOIIEHHUE K
MUDY, BKJIIOYasi 3CTETUKY OBbITa,
UCTIONb3YS N3y4eHHbIE ()OPMYIIBI
1 METO/Ibl HAYYHOI'0O U TCXHHUYC-
CKOTO TBOPYECTBA, CIOPTa, 00-
[IECTBEHHBIX OTHOIICHHH;

336 oco3HaHHBIA BbIOOp Oyny-
miei npodeccuw;

338 3HaTh, KaK MOATOTABINBATH
u youpatb pabouee MecTo;

339 cobmronate mpaBuia 0e3-
OMacHOM FKCIUTyaTalluy TEXHO-
JIOTUYECKOTO0 O0OpYyIOBaHUS U
MpaBWJIa yX0/a 3a HUM;

340 cobmomath TpeOOBaHUS
penentyp, MeToabl o0paboTKu
CBIPbSI, MCXOJHOTO Marepuaia
JUISL TIPUTOTOBJIEHUS XJIe000Yy-
JIOYHBIX, MYYHBIX KOHIUTEP-
CKHX U3 pa3HOOOpa3HOTO
ACCOPTUMEHTA B COOTBETCTBUH
C UHCTPYKIHUAMHU U perjaMeH-
TaMH,

341 3HaTH CHOCOOBI COKpallle-
HUS TTIOTEPh 00pabOTKE CHIPhS U
MPUTOTOBIICHUH  XJIe000yI0Y-
HBIX, MYYHBIX KOHJIUTEPCKUX

V4, ymenue GopMyIupoBaTh OmIpeie-
JICHUsI, aKCUOMBl U TE€OPEMBI, MpPUMe-
HATh WX, MPOBOAMTH JOKa3aTelbHbIC
paccyXaeHUsI B XO/I€ PELLIECHUS 3a/1ay; -
yYMETb ONEepPUPOBATH MOHSTUSIMH: CTe-
MIeHb YHCIIa, ToTapu(M YUCIIa; YMECHHE
BBITMOJIHATh BBIYMCICHUE 3HAUYECHUN U
npeoOpazoBaHusl BBIPAKEHUN CO CTe-
NeHsMH U JjorapudmMamu, mpeodpa3o-
BaHUs JPOOHO-pAIIMOHATBLHBIX BBIpA-
KEHH; - yMeTb BBIOMpATh MOIXOJs-
LI W3Y4EHHBIM METOJ JUIS PELICHMS
3a/layd, pacro3HaBaThb MaTeMaruye-
ckre (akThl U MATEeMaTHYECKUE MO-
JeNId B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSX, B ICKYCCTBE U CBOEH CIICIIH-
QIBHOCTH; YMEHHE MPHUBOJIUTH IMPH-
Mepbl MATEMaTUYECKUX OTKPBITHI pOC-
CHUICKON U MUPOBOW MaT€MaTH4YECKOM
HayK{; — YMETh ONEPUPOBATH MMOHATHU-
SIMH:  MHOKECTBO, IOJAMHOECTBO,
oTiepali HaJ MHOXKECTBAMH; yMETh
UCII0JIb30BAaTh TEOPETHUKO-MHOXKeE-
CTBEHHBIW armapar Jyisi OMHCaHus pe-
QIBHBIX TPOIECCOB U SBICHUU U MpU
pelieHuu 3aay, B TOM YUCIe U3 JIPy-
T'UX y4eOHBIX TPEIMETOB; - YMETh OIle-
pUpOBaTh TOHATHSIMU: HATypaJibHOE
YUCIO, 1eJI0€ YUCIO0, OCTAaTOK MO MO-
IyJII0, pallMOHAJIBHOE YHCII0, Uppalli-
OHAJILHOE 4YHUCJIO, MHOXECTBa HATy-
PaNBHBIX, IETBIX, PAIIMOHAIBHBIX, TEH-
CTBUTEILHBIX YHCEI; YMETh UCIIOIb30-
BaTh MPU3HAKH JETUMOCTH, HAUMEHbB-
UK OOLIMK JEANUTENb U HAaUMEHDIIIEE
obmiee kpaTHoe, anroput™m EBkimuma
MPU PEIICHUH 3a/ad; 3HAKOMCTBO C
Pa3JIMYHBIMU TO3UIIMOHHBIMU CHCTE-
MaMH CUUCIIEHUS, - YMETh MOJIETUPO-
BaTh peaIbHBIE CUTYAIINH Ha S3bIKE Ma-
TEMAaTHUKH; COCTAaBJISTh BBIPAKEHUS,
ypaBHEHHUs, HEPABEHCTBA M WX CH-
CTEMBI 0 YCJIOBHIO 3aJjau, UCCIENO-
BaTh MOCTPOCHHBIE MOJEIH C HCHOJIb-
30BaHHEM armapara aiareopbl, UHTEp-
MPETUPOBATH MOJTYYCHHBIN PE3yIbTarT,
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M3ACNIUi pa3HOOOpa3HOro ac-
COPTUMEHTA B COOTBETCTBHH C
WHCTPYKIIUSIMH M pETJaMeH-
TaMH.;

342 camMOCTOATENBbHO BBHIOH-
paTh, MPUMEHSATh, KOMOHMHHUPO-
BaTh METOJbI OOpaOOTKH CHI-
pbsi, IPUTOTOBIICHUS XJIe000Y-
JIOYHBIX, MYYHBIX KOHIUTEP-
CKHUX M3JICTIUA pa3HOOOPa3HOTO
ACCOPTUMEHTA B COOTBETCTBUH
C MHCTPYKIUSMH U PErjaMeH-
TaMH, 00ecCleunBaTh YCJIOBHS,
coOnroaTh CPOKM HMX XpaHe-
HUS;

343 3HaTh, KaK MOArOTaBINBATh
u youpatp pabouee MecTo;

344 cobmopate TeMmmneparyp-
HBI PEKUM B XOJOIWIHBHOM

CTPOUTh MaTEMaTHUYECKUE MOJCIH C
MIpOBCACHUA IIOMOUIBIO T'COMCTPHUYC-
CKUX TIOHSTHIA M BEJIMYHH, PEIIaTh CBSI-
3aHHBIC C HUMU NPAKTUYCCKHUEC 3aa1Hu;
COCTABJISAATh BEPOSTHOCTHYIO MOJICIb U
MHTEPIPETUPOBATE IOIYYCHHBIM pe-
3yJIbTaT; pelIaTh MPHUKIAJHBIC 3a/1a4u
CpeICTBAMU MaTEMaTHYEeCKOTO aHa-
Ju3a, B TOM YHCIIE COIUAbHO-IKOHO-
MUYECKOTO U (PU3UIECKOro XapakTepa,
- BIIQJICTh HAaBBIKAMH BEJICHHS pacye-
TOB C HOTpe6I/IT€JI$IMI/I; BJIaACTh TCXHU-
KOM yXoJa 3a BECOM3MEPUTEIbHBIMU
npulopamu; - 3HaTh MpaBuja OBEPKU
BECOM3MEPHUTEIBHOTO 000pYIOBAHUS;
- BJIaACTb HAaBBIKAMH BCACHHUA pacyc-
TOB C TOTPEOUTEISAMH; BIIQJICTh METO-
JaMH  JIOKa3aTeJIbCTB, aJTOPUTMAMHU
pewenus 3aaay.

000pyI0BaHuUY;

345 comnocTaBiATh JIaHHBIE O
BPEMEHH H3TOTOBJICHUS U CPO-
Kax XpaHeHHs 0co00 MopTs-
IIUXCS TPOJIYKTOB;

346 3HaTh TpaBWia TMPOBEC-
HUS KOHTPOJBHOTO B3BEIIMBa-
HUS TIPOJYKTOB;

347 3HaTh Kak MpaBWIBHO
0(hOpMIIATH 3as1BKY Ha CKJIA]I.

OcBoenne yueOHOro mpeaMera «MaremaTuka» obOecredruBaeT JOCTHKEHHUE Ha
YPOBHE CpeaHero o0Iero oopa3oBaHus CASAYIONIUX JTUIYHOCTHBIX, METAIPEIMET-
HBIX U TIPEIMETHBIX 00Pa30BaTEIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE Pe3yJIbTATHI:

JInuHOCTHBIE pE3yJbTaThl OCBOCHMS MPOrpaMMbl ydeOHOTO Tpeamera «Marema-
THKa» XapaKTePHU3YIOTCS:

JIP 1. I'pasicoanckoe 6ocnumanue:

- c(hOPMUPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK OOYYArOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCUMCKOTO OOIIECTBA, MPEACTABICHUEM O MaTeMaTH4e-
CKMX OCHOBax (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUM, MPOLEAYP
IPaKJaHCKOT0 00111ecTBA (BEIOOPHI, OMPOCHI U TIP.), YMEHHEM B3aUMOJIEHCTBOBATD
C COIMAJIbHBIMA MHCTUTYTAaMU B COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAYCHUEM.
JIP 2. Ilampuomuueckoe éocnumanue:

- c(hopMUPOBAaHHOCTHIO POCCUHUCKON TPAXKIAHCKONW HIACHTHYHOCTH, YBAKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCUMCKON MaTEMAaTHKU, IEHHOCTHBIM OTHOIIIEHUEM
K JIOCTH)KEHUSIM POCCUUCKHX MATEMAaTHKOB M POCCHMCKOW MAaTEMATHYECKOU
IIKOJIbI, K UCIOJb30BAHUIO 3TUX JOCTHKEHUW B JPYTMX HAayKaX, TEXHOJOTHUSIX,
chepax SKOHOMHUKH.

JIP 3. /lyxoeno-npaecmeennoe éocnumanue:

19



- OCO3HAHUEM JIYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/Ia;

- c(hopMUPOBAaHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MMOBE/ICHNUS, CBI3aH-
HOTO C MPAKTUYECKUM NMPUMEHEHHEM JOCTHKEHUN HAYKHU U IEATEIbHOCTBIO yué-
HOTO;

- 0CO3HAHKEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUHUBOTO OyayIIero.

JIP 4. cmemuueckoe eocnumanue:

- 3CTETUYECKUM OTHOILIEHUEM K MHpPY, BKIIIOUYAsl SCTETUKY MaTeMaTHYECKUX 3aKO-
HOMEPHOCTEN, 00BEKTOB, 33/1a4, PEIIEHUH, pacCyXICHHI;

- BOCIIPUUMUYHBOCTBIO K MAaTEMaTUYECKUM aCIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.
JIP 5. @u3uueckoe 6ocnumanue:

- ¢(hOPMHUPOBAHHOCTHIO YMEHHS MMPUMEHATh MAaTEMAaTUICCKUE 3HAHUS B HHTEpPECax
3I0pPOBOTO M 0€30MacHOr0 00pa3a >KM3HHU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
310pPOBBIO (310POBOE MUTaHUE, COATTAHCUPOBAHHBIN PEXXHUM 3aHITHI U OTAbIXA, Pe-
ryjsipHasi pu3ndecKasi akTUBHOCTb);

- (PU3HYECKOTO COBEPIIECHCTBOBAHUS TPU 3aHATUSX CIIOPTHUBHO-030POBUTEIIBHON
NEATEIbHOCTBIO.

JIP 6. Tpyooeoe eocnumanue:

- TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTH TPYA0TIO0US;

- UHTEPECOM K pa3IMuHbIM cdepam npodhecCuOHATBHOM JesATeIbHOCTH, CBSI3aHHBIM
C MaTeMaTUKOU U e€ MPUIIOKEHHUSIMHU, YMEHUEM COBEpINaTh OCO3HAHHBIN BBHIOOP
Oynymieit mpodeccur U peain30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TJIAHBL;

- TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTEMATUUECKOMY 00pa30BaHUIO U caM000paso-
BAaHUIO HA MPOTSIKEHUU BCEH KU3HU;

- K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUUECKUX 3a]a4 MaTeMaTUYECKOM HarpaB-
JIEHHOCTH.

JIP 7. Dxonozuueckoe eocnumanue:

- c(hopMUPOBAHHOCTHIO IKOJIOTHUECKOU KYJIbTYPhI, TIOHUMAHUEM BIUSHUS COIHU-
aTbHO-DKOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHOW M COLMAIbHOU
Cpelibl, 0CO3HaHUEM TII00ATBLHOTO XapaKTepa IKOJIOTHUECKUX MpobIieM;

- OpUEHTAIIMEN Ha MPUMEHEHUE MaTeMaTHUYECKUX 3HAHUH JJI PEeIIeHUs 3a1a4 B 00-
JIACTU OKPYKAIOUIEH Cpebl, IUIAHUPOBAHUS MOCTYIKOB U OLIEHKH X BO3MOYKHBIX
IIOCJIEACTBUAN I OKPYKAIOIEH CPEe.Ibl.

JIP 8. I]ennocmu nayunozo no3nanus:

- cOpPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU M OOIIIECTBEHHON MPAKTUKH, TOHUMAHUEM MaTeMaTh4e-
CKOM HayKU Kak cepbl 4eIOBEUECKOM JAesATeTbHOCTH, ITANOB €€ pa3BUTHS U 3HA-
YUMOCTH JIJIsl PA3BUTHS IUBUIIN3AIINH;

- OBJIQJICHUEM SI3BIKOM MaTeMAaTUKU U MaTEeMaTUYECKOW KyJIbTypOl KaK CpeCTBOM
MO3HAHUS MUPA;

- TOTOBHOCTBIO OCYIIIECTBJISITh MPOEKTHYIO U HCCIIEIOBATENBCKYIO NESITEIbHOCTD
WHJIUBUAYAJIBHO U B TPYMIIE.

B mporecce noctkeHns TUYHOCTHBIX PE3YIhTATOB OCBOCHUS O0YUYaIOIIIUMHUCS

IpOorpaMMbl CPEAHETo 001Iero o0pa3oBaHUs Y HUX COBEPILICHCTBYETCS SMOIIMO-

HaJIBHBIA UHTEIUICKT, MPEIoIaraomuil ¢cOpMUPOBAHHOCTS:
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- CaMOCO3HAHHUS, BKIIIOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE CO-
CTOSIHUE, BUJETh HAIpPAaBJICHUS Pa3BUTUS COOCTBEHHON AMOLIMOHAIBHOU CQepsl,
OBITh YBEPEHHBIM B c€0€ B MEKIMYHOCTHOM B3aMMOJECHCTBUM U IIPU NPUHATHH pe-
HICHUM;

- CaMOPETYJIMPOBAHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBET-
CTBEHHOCTb 3a CBOE IOBEJEHUE, CIIOCOOHOCTh aJAalTUPOBATHCA K SMOLIMOHAIBHBIM
U3MEHEHUSIM U NPOSIBISITh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JIOCTHXKCHHIO LENH U
ycrexy, ONTUMHU3M, MHULIUATUBHOCTh, YMEHUE ACHCTBOBATh, UCXO/S U3 CBOMX BO3-
MOKHOCTEH;

- TOTOBHOCTb U CHOCOOHOCTH OBJIaJI€BaTh HOBBIMU COLIMAJIBHBIMU MPAKTUKAMH, OCBa-
MBATh TUIIUYHBIE COLMATILHBIE POJIU;

- HMIATUH, BKIIOYAIONIEH CITOCOOHOCTh MOHUMATh 3MOLIMOHATIBHOE COCTOSIHUE JIPY-
I'MX, YYUTBIBATh €0 MPH OCYLIECTBICHUN KOMMYHHUKAIMU, CIOCOOHOCTh K COUYB-
CTBUIO U CONIEPEIKUBAHUIO;

- COL[MAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTpAaUBaTh OTHOIIEHUS C
JIPYTUMH JOAbMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3pelaTbh KOHPIUKTHI.
MeranpeaMeTHbie pe3yJibTaThl:

MetanpeameTHble pe3yabTaTbl OCBOCHMSI IPOrpaMMBbl yueOHOTo npeamMera «Ma-
TEMAaTHKa» XapaKTEPHU3YKOTCS OBJIAJCHUEM YHUBEPCAIbHBIMHU I103HABATEIbHBIMU
JNENUCTBUSMH, YHUBEPCAIbHBIMA KOMMYHUKATHUBHBIMH JEHCTBUSMH, YHHBEPCAIIb-
HBIMH PETYJIATUBHBIMU JIEHCTBHUSIMHU.

1) Ynueepcanvuvie nosnasamenvhvle Oelicmeus, o0ECIeUnBaOT GOPMHUPOBA-
HUEe 0a30BbIX KOTHUTUBHBIX MPOLECCOB 00yYaromuxcsi (OCBOEHUE METOJI0B MTO3HA-
HUS OKPY>KAIOIIEr0 MUPA; MPUMEHEHHUE JIOTUYECKHX, UCCIEA0BATEIbCKUX ONepalui,
yMeHUM paboTaTh ¢ nHPopMaImei).

OgJ1a/ileHHe YHHBEPCAJIBbHBIMH NMO3HABATEILHBIMH [1eHCTBUAMH
ba3zoevie nocuueckue oeiicmeus:

Mil. BBIABIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIE NMPHU3HAKH MATEMaTUYECKUX
00BEKTOB, TTOHSATHUH, OTHOIIICHUN MEKTy TTOHATHSIMU;

Mn2. popMynupoBath onpeieIeHUs TOHSATHH;

Mn3. ycTaHaBIMBaTh CYIIECTBEHHBIM TNMpHU3HAK KilaccU(UKAIMU, OCHOBAHUSA IS
000O0IIEHHS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

Mn4. BocnpuHUMaTh, POPMYIHPOBATH U MPEOOPA30BBIBATH CYKACHUS: YTBEpIU-
TEJbHBIE U OTPUIIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IIINE; YCIOBHbIE;

Mrm5. BBISBISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUHS B
(dakTax, JTaHHBIX, HAOJTIOJIEHUAX U YTBEPKACHUSX;

Mnb6. npemyiaraTe KpUTEPUH 7151 BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHNIA;

Mrn/. nenath BHIBOJBI C HCHOIB30BAHNEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U UHIYK-
TUBHBIX YMO3AKIIOUYECHHUM, YMO3AKIIOUEHUHN 110 AaHAJIOTUU;

Mn8. mpoBOIUTH CAMOCTOSITENIFHO JTOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIPHUMEPHI;

Mn9. 060cHOBBIBaTH COOCTBEHHBIE CY>KICHHS U BHIBOIbI;
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Mn10. BeIOupaTh criocod perneHus yaeOHOM 3aqaun (CpaBHUBATh HECKOJIBKO Bapu-
aHTOB pEIlIEHUs, BbIONpaTh HanboJIee NOAXOAAIMINNA ¢ YUETOM CAMOCTOSITEIILHO BbI-
JICJIEHHBIX KPUTEPUEB).

ba3zoevie uccneooeamenvckue oeiicmeusn:

Mpl. wucnonb30BaTh BONPOCH! KAK UCCIAEA0BATEIbCKUN HHCTPYMEHT IO3HAHMS,

Mp2. GopmynarpoBaTe BOIPOCHI, (PUKCUPYIOIIME NPOTUBOpPEUHE, podiieMy, ycra-
HaBJIMBaThb MCKOMOE M JaHHOE, (pOopMHpOBaTh TMIIOTE3Y, apTyMEHTUPOBATh CBOKO
MO3ULINI0, MHCHHUE;

Mmll. npoBOAUTH CAMOCTOSITENBHO CIIAHUPOBAHHBIN IKCIIEPUMEHT, HCCIIEJOBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, MPoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMU, IPOLECCAMU;

Mnl2. camocTosTenbHO (popMyaHpoBaTh 0000IIEHUSI U BBIBOABI MO pe3yabTaTam
IIPOBENEHHOTO HAOMIOACHUS, UCCIEAOBaHMs, OEHUBATh JOCTOBEPHOCTh MOIYYEH-
HBIX Pe3yJbTaTOB, BBIBOJOB U 0000ILIEHNUH;

Mp3. npor1o3upoBaTh BO3MOKHOE Pa3BUTHE MTPOLIECCA, & TAKKE BbIIBUTaTh MPEATIO-
JIO’KEHHUSI O €r0 PA3BUTHH B HOBBIX YCJIOBHSX.

Paooma ¢ ungpopmavueii:

Mnl3. BbIABIATH AehUIUTH HHGOPMAIINH, TaHHBIX, HEOOXOAMMBIX ISl OTBETA Ha
BOIIPOC U ISl pEUICHUS 33/1a4H;

Mp4. BeIOMpaTh HHDOPMALUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(POPMALIMIO PAa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS];

Mnl4. cTpykTypupoBaTh MH(pOpPMAIUIO, TPEACTABIATh €€ B Pa3IUYHbIX (POopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

Mnl15. oueHuBaTh HaAAEKHOCTH MHPOPMAIIUU MO CAMOCTOSITEIHLHO CHOPMYITUPO-
BaHHBIM KPUTEPUSIM.

2) Ynuesepcanvuvie KommynukamugHsle Oeiicmeus, o0ecrieunBaoT cHOPMHPO-
BaHHOCTb COIIMAJIbHBIX HABBIKOB OOYYArOIINXCSL.

Ognaodenue yHugepcaibHbIMU KOMMYHUKAMUSHBIMU OCUCBUSMU:

Oobuwenue:

Mn16. BocnpuHUMAaTh U GOPMYIUPOBATH CYKACHUS B COOTBETCTBUH C YCIOBUSIMU
U LICISIMHU OOIIECHUS,;

Mrnl7. sicHO, TOUHO, TPAMOTHO BBIPAXaTh CBOI TOYKY 3PEHUS B YCTHBIX U MHUCH-
MEHHBIX TE€KCTaX, 1aBaTh IMOSACHEHUS 110 XOAY PELICHHS 3a]1a4l, KOMMEHTUPOBATh
NOJIyYeHHBIA PE3yNbTAT;

Mpb5. B xone o0cyXaeHHs 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JieMbl, pelaeMoil 3aauu, BbICKa3bIBaTh MJIEH, HalleJICHHbIE HAa TIOUCK pellle-
HUS;

Mpb. conocTaBisiTh CBOM CYKJIEHUS C CYXKACHUSIMU JIPYTUX YYACTHUKOB JIMAJIOTa,

OOHapyXUBaTh pa3IM4Me U CXOACTBO MO3UIIHIA;

Mp/. B koppekTHOl (popme HOpMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;
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Mp8. npencrapisaTh pe3yJabTaThl pEeUICHUs 3aJja4M, SKCIIEPUMEHTA, UCCIIeIOBaHuS,
IIPOEKTA;
Mn18. camocTosiTeIbHO BEIOMPATh (POpMAT BHICTYIICHUS ¢ YUETOM 3aj1a4 Ipe3eH-
Tallid U OCOOEHHOCTEN ayJUTOPUH.
Compyonuuecmeo:
Mn19. noHumaTh ¥ UCTIOJIB30BATH MPEUMYIIIECTBA KOMAHAHOW U MHIUBUYAIbHON
paboThI IpU PELICHUH YYEOHBIX 3aa4;
Mp9. npuHUMAaTh 1Iedh COBMECTHOM JI€ATENbHOCTH, IMJIAHUPOBATH OPTaHU3ALMIO
COBMECTHOM pabOThI, pacTipeeisiTh BUIBI pabOT, TOTOBAPUBATHCS, 00CYKIaTh IIPO-
1[ECC U pe3yabTaT padoThI;
Mp10. 06001maTh MHEHHUS HECKOIBKHX JIIOJICH;
Mpl1. yuactBoBaTh B rpynnoBbIX (popmMax paboTsl (00CYKIeHNS, 0OOMEH MHEHUSIMU,
«MO3TOBBIE IITYPMbID» U T.I1.);
Mp12. BBITOTHATE CBOIO YacTh pabOTHI M KOOPAMHUPOBATH CBOU JICUCTBHS C APY-
TUMHU YJIEHAMH KOMaH/IbI;
Mp13. orieHUBaTh Ka4€CTBO CBOETO BKJIaa B OOIIHI TPOIYKT 11O KPUTEPUAM, CHOP-
MYJIMPOBaHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.
Osnaodenue ynueepcanbHvolMu peZyiamueHblMU 0eliCmeUAMU
Camoopzanuzayus:
Mn20. cocTaBiATh IJIaH, aTOPUTM PEIICHUS 33/1a4H, BBIOUPATH CIIOCO0 peIIeHuUs
C y4€TOM UMEIOLINXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apIryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(MOpMAIUH.
Camoxkonmpoib:
Mk 21. BnageTh HaBbIKaMU TTO3HABATEIILHOMN peIIeKCUU Kak OCO3HAHUS COBEpIIac-
MBIX JE€HCTBUNA U MBICIIUTEIBHBIX MPOLIECCOB, X PE3YJIbTaTOB;
Mk 22. BnageTh ciocob0aMu caMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ynbTara
pelIeHus] MaTeMaTUYEeCKOH 3a1auH;
Mpl4. npensunersb TpyAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TP PEIICHUH 3a]1auH,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, JAaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
Mpl5. orneHnBaTh COOTBETCTBUE pe3yibTaTa LI M YCIOBUSM, OOBSICHIThH MPH-
YUHBI JIOCTHKECHUSI WJIM HEIOCTUKEHHSI pPe3yJIbTaTOB JIESITEIbHOCTH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.
IIpeameTHBbIE pe3yJbTATHI:

OcBoeHnune yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOr0 aHajlu3a» Ha

YPOBHE CpeAHEro oO0Iero o0pa3oBaHUs 00ECTIEUUBACT JOCTIKCHHE CIIETYIOIINX
PEeIMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB:
10 kmacc
Yucna u evruucienusn.
3nl. CBoOOHO OMepupoBaTh MOHATHAMU: PAlMOHAIBHOE YHCII0, OECKOHEUYHAs I1e-
puoauieckas apoOb, MPOIEHTHI; WPPAIMOHAILHOE YHCIIO; MHOXKECTBA pallfo-
HaJIbHBIX U JICHCTBUTEIIBHBIX YHUCEIT; MOIYIb ICHCTBUTEIILHOTO YUCIIA.
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VYul. [IpumeHsaTs 1poOu U NPOLEHTHI AJIs PELIEHUS TPUKIIAJHBIX 3a7a4 U3 pa3aud-
HBIX OTpacjed 3HAaHUN U PeabHOMN KU3HH.

V2. [IpumeHsTh IpUOIMKEHHBIE BBIYUCIICHUS, IPABUJIA OKPYTIICHUS, IPUKUAKY U
OLICHKY p€3yJbTaTa BEIYNCICHUMU.

3n2. CBOOOIHO ONEpUPOBATH MOHATHEM: CTENEHb C LEIbIM [10KA3aTEIEM; UCIOJIb-
30BaTh MOAXOAAILYI0 (HOPMY 3alMCH AEUCTBUTEIBHBIX YHCEN Il PELLICHUS ITpaK-
TAYECKUX 3a]1a4 U IIPEACTABICHUS TaHHBIX.

3n3. CBOOOHO ONEpUpPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypalbHON
CTEIICHH.

3n4. CBOOOAHO OTIepUpPOBATH OHATHUEM: CTETICHb C PAlIMOHAIBHBIM ITOKa3aTelIeM.

3n5. CBOOOAHO OnepupoBaTh MOHATUIMMU: Jorapudm ducia; 1ecITUYHbIE U HATY-
pasibHbIE JOTapU(PMBI.

3n6. CBOOOAHO OmepupoBaTh MOHSTUAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHICHC
YUCIIOBOTO apryMEHTa.

Yn3. OnepupoBath MOHIATHIMH: apKCUHYC, aPKKOCUHYC M apKTaHT€HC YUCIOBOTO
aprymMeHTa.

Ypaeéunenus u nepasencmea:

3n/. CBoOOHO ONEpUPOBATH MOHATUSMU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPaBHEHUA-CIICICTBUSA; PABHOCUIIBHBIC HEPABEH-
CTBA.

V4. [IpumMeHsTh pa3aTudHble METObl PEIICHUS! PALIMOHAIBHBIX U JPOOHO-paLno-
HaJIbHBIX YPABHEHUI; IPUMEHATh METOJI MHTEPBAJIOB JUJISl PELIEHUS HEPABEHCTB.

3n8. CB0OOIHO ONepUpPOBATH MOHATUSMU: MHOTOUWIEH OT OJJHOW MIEpEMEHHON; MHO-
TOWIEH C LEeIbIMU KO3 (ULIMEHTaMH, KOPHU MHOTOWJIEHA; IPUMEHSTH JeJICHUE
MHOT'O4YJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u TeopeMmy Buera s pe-
LICHUA 3a7a4.

3m9. CBoOOAHO OmNEepUpOBaTH MOHATUSMHU: CHCTEMa JMHEWHBIX ypaBHEHUH, Mart-
pHLIa, ONPENEIIUTENb MATPULIBI 2 X 2 U €r0 T€OMETPUYECKUN CMBICH; UCIIOJIb30-
BaTh CBOMCTBA ONpPEAEINUTENS 2 X 2 ISl BBIYMCIICHHSI €0 3HaYEHUs, IPUMEHATh
ONPENEIIUTENN AJIsSI PELIEHUS CUCTEMBI JINHENHBIX YPABHEHHI; MOJIEINPOBATH PeE-
aJIbHBIE CUTYaLlMH C IIOMOILBIO CUCTEMBI JIMHEHWHBIX YPAaBHEHHU M, UCCIIE0BATH I10-
CTPOECHHBIE MOJIETN C MOMOILBIO MAaTPULl U ONPEIEIUTENEH, HHTEPIIPETUPOBATH
IIOJIy4YEHHBIN Pe3yJIbTAaT.

V5. Vcnonb30BaTh CBOMCTBA ACUCTBUI C KOPHIMH JIJIsi TPEOOpa30BaHUs BhIpaKe-
HUM.

VY16. BeimoaHsaTh mpeodpa3oBaHus YUCIOBBIX BRIPAKEHUH, COACPIKAIIIX CTEIICHH C
palMOHAIIHBIM [T0KA3aTEJIEM.

V7. Ucnons3oBaTh CBOMCTBA Jorapu@pMoB sl MpeoOpa3oBaHus Jiorapudmuye-
CKHUX BBIPAXKCHHM.
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3n10. CBoGOgHO omepupoBaTh MOHATUSMU: UPpPALMOHAJIbHBIC, TOKA3aTEIbHbIE U
JorapupMuyuecKkre ypaBHEHHs; HAXOUTh UX PEIICHUSI C TTIOMOIIbIO PAaBHOCHIIb-
HBIX MIEPEX0JI0B UM OCYILIECTBIISIS MPOBEPKY KOPHEH.

Y18. [IpuMeHsTh OCHOBHBIE TPUTOHOMETPUUECKUE (GOPMYIIBI JIJIsl TpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUH.

3n11. CBo6OaHO OnepupoOBaTh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHNUE; PU-
MEHSITh HE0OXO0AUMBbIE (DOPMYITBI JIJIsl PEIICHNS OCHOBHBIX THIIOB TPUTOHOMETPH-
YEeCKUX ypaBHEHUH.

Y1n9. MoaenmupoBaTh peabHbIE CUTYaIlUH Ha SI3BIKE alireOphl, COCTABISATH BBIPAXKE-
HUS, YPABHEHHUSI, HEPABEHCTBA MO YCIOBHIO 33Ja4d, UCCIIEI0BATh IOCTPOEHHBIE
MO/JIEJIH C UCIIOJIb30BaHNEM anmapara aireOppl. DyHKIMU U TpadUKH.

3m12. CBoOOIHO OnIEpHpPOBATh MOHATHUSAMU: QYHKIIHS, CTIOCOOBI 3a1aHus (QYHKIINH;
B3aMMHO 00paTHbIe PYHKIIMHN, KOMITO3UIIMS PYHKIUH; rpaduK yHKIIMH; BHITOI-
HATH DJIEMEHTapHbIC MPeoOpa3oBaHus IPaPUKOB (QyHKIIHIA.

3n13. CBoOOIHO OMEpHpPOBaTh MOHIATHAMU: 00JaCTh OMPEACIICHUS U MHOMECTBO
3HaYeHUH QPYHKUNHU, HYIH QYHKIMH, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

3n14. CBoOOAHO ONEPUPOBATH MOHATHIAMU: YETHBIE U HEUETHBIE (PYHKIUU, IEPHO-
au4eckre QyHKIUHN, TPOMEXYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI U MU-
HUMYMBbI (DyHKIIMY, HanOoJIbllIee M HaUMEHbIIIEEe 3HaUeHUE (PYHKIIMM Ha IpoMe-
KYTKE.

3n15. CBo00AHO omIepUpOBaATH MOHATUSIMU: CTETICHHAS QYHKIIMS C HATYPAJIbHBIM U
LEeJIbIM MTOKa3aTesieM, Tpaduk cTeneHHOW (PYHKIMH ¢ HATypajJbHbIM U LEJbIM IO-
KazaTeseMm; rpaduk KOpHs n-0oi CTeneHu Kak GyHKIIMN 0OpaTHOM CTETIEHH C HATY-
paJIbHBIM [TOKA3aTEJIEM.

Ynul0. OnepupoBaTh MOHIATHSIMH: JTUHEHHAs, KBaApATUUYHAS U APOOHOIMHEHHAS
(YHKIMH; BBITIOTHATH 3JIEMEHTAapPHOE UCCIIEI0BaHUE U TIOCTPOCHUE UX TPAPHUKOB.

3m16. CBoOOHO OmMEpHpOBaTh MOHATHUSAMU: TOKa3aTelbHAA U JIOTapupMUIecKas
(GyHKUMH, UX CBOWCTBA U IpaUKH; KUCIONB30BATh UX TpaUKH ISl pelIeHus
YPaBHEHUM.

3nl7. CBoOOAHO OMEpUpPOBATH MOHSATUSMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTD,
orpeseeHNue TPUTOHOMETPUUECKUX (PYHKIIHI YUCIOBOTO apryMEHTa.

VYull. Ucnonb3oBaTh rpaguku GyHKUUNA AJs KCCIIEIOBAHUS MPOLECCOB U 3aBUCH-
MOCTEH MpU PelIeHUH 3a]1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB U PEaTbHOM KU3HH;
BbIpaXaTh (OpMyJIaMH 3aBUCUMOCTH MEXY BEJIMYMHAMH.

Hauana mamemamuueckozo ananusa:

3n18. CBoOOMHO OmepupoBaTh MOHATUSAMH: apuMeTHdecKkass U reoMeTpudecKas
nporpeccusi, 0eCKOHEYHO yOBbIBaIOIasi FTeOMETPUUECKasi MPOTPECCHs; TMHEWHBIHI
U SKCMOHEHIMANbHBIA POCT, POPMYJIa CIOKHBIX MPOLIEHTOB; UMETh MIpecTaBJle-
HUE O KOHCTAHTE.

Ynl2. Vcnons30BaTh NPOrpeccuu Ui pELICHUs PeabHbIX 3a7a4 IPUKIIaJHOTO Xa-
pakrepa.

25



3n19. CBoO0OAHO onepupoBaTh MOHATUSIMHU: TOCIEIO0BATEIBHOCTD, CIIOCOOBI 3a/1a-
HUS NOCJIEIOBATEIBHOCTEW, MOHOTOHHBIE U OTPAaHUYEHHBIE IMOCJIEI0BATEIbHO-
CTH; TTOHMMAaTh OCHOBBI 3apOKICHUS MAaTEMAaTHMUECKOrO0 aHalM3a KaK aHajiu3a
OECKOHEYHO MaJbIX.

3n120. CB0OOIHO OmnepUpoBaTh MOHATUSIMU: HENPEPHIBHbIC (YHKIUU; TOYKH pa3-
pbiBa rpaduka GyHKIIMN; aCUMITOTHI rpaduka QyHKITUH.

3n21. CBoOOAHO omepupoBaTh MOHATHEM: (PYHKIIMS, HETPEPbIBHAS Ha OTPE3KE;
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUHN JJIS PEIICHUS 3a/a4.

3n22. CBo60HO OnepupoBaTh MOHATUAMMU: TIEpBasi U BTOpasi MPOU3BOAHbBIE (DYHK-
WM, KacaTteabHas K rpaduKy QyHKIIHH.

Y113, Beraucnsate Npou3BOAHBIE CYMMBbI, IPOU3BEIECHUS, YACTHOTO M KOMIIO3UILIUU
JIBYX (DYHKIMH; 3HATh IPOU3BOJHBIEC SJIEMEHTAPHBIX (PYHKIIUM.

Ynul4. Vcnonb30BaTh FreOMETPUUECKHUM U PU3NYECKUIM CMBICI IPOU3BOIHOM IS pe-
HIEHUS 3a/]a4.

MHnoocecmea u nozuka:

3n23. CBoOOAHO ONEpUPOBATh MOHATUSAMU: MHOXKECTBO, OINEpalMd HaJ MHOXKe-
CTBaMHU.

Ynl5. Hcnonas30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jisl ONUCaHUs peajb-
HBIX [IPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB.

3n24. CBOOOJHO OMEPHPOBATH MOHATHUSMHU: OIPEACIICHUE, TeOpeMa, YpaBHEHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTUYECKOTO OOBEKTA, I0Ka3aTeIbCTBO, PABHOCHIIb-
HbI€ YPaBHEHHUS U HEPABEHCTBA.

11 kmacc

Yucna u eévtuucnenus:

3125. CBoOOIHO OMEepUpOBaTh MOHATUSMU: HATYPATIbHOE U IETI0€ YHCIIO0, MHOXKE-
CTBA HATYPAJIBHBIX U LIEJIBIX YHACEI; UCIOIb30BATh IPU3HAKH JACIIMMOCTH LIEJIBIX
yucen, HO/l 1 HOK HaTtypanpHBIX uncen 1iis pemeHns 3a1a4, IPUMEHATh ajro-
put™ EBKInpa.

3n126. CB0OOHO ONEpUpOBaTh MOHATHEM OCTaTKa MO MOJYJIO; 3alMChIBaTh HATY-
pajbHBIC YUCHA B PA3JIMYHBIX MO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS.

3n27. CBOOOAHO ONIEPHPOBATH MOHATHAMHU: KOMILICKCHOE YHCIIO U MHOYKECTBO KOM-
MJIEKCHBIX YHCENT; MPEJCTaBISATh KOMIUIEKCHBIE YHCIia B alredpandeckoil u Tpu-
TOHOMETPUYECKON (opMe, BBINOIHATH apu(METUUYECKUE Olepaluu ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTU. Y paBHEHUS U HEPABEHCTBA.

3n28. CBOOOJHO ONMEPUPOBATH MOHATUSMU: UPPALMOHAIBLHBIE, [TOKA3aTEIbHbIE U
JorapuMuuecKre HepaBEHCTBA; HAXOJUTh UX PELICHHSI C IIOMOIIBI0 PABHOCHIIb-
HBIX [IEPEXOOB.

Ynl6. OcyiiecTBiaTh 0OTOOP KOpHEN MPU PEIIEHUH TPUTOHOMETPUYECKOTO ypaBHe-
HUSL.
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3n29. CB0O0HO ONIEpUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO; MPH-
MEHSITh HE0OXO0AUMBbIe (DOPMYITBI IJIsl pEIICHNS OCHOBHBIX THIIOB TPUTOHOMETPH-
YECKUX HEPABEHCTB.

3130. CBOOOIHO ONEpUPOBATH MOHATUSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPaBEHCTB; PABHOCWJIbHBIE CUCTEMbI U CUCTEMBI CIEICTBUS; HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX
U JIOTapu(MUYECKUX YPAaBHEHUN U HEPABEHCTB.

Yul7. Pemats panmoHanbHble, UppallMOHAIIbHBIE, IOKAa3aTeIbHbIE, JIorapudmuye-
CKHE U TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, COJEPIKAIINE MOTYIH U
napaMeTphbl.

Ynl8. [IpumensaTs rpaduyeckue METOAbI JUIsl PELIEHUs] YpaBHEHUN U HEPABEHCTB,
a TaKoKe 3a7a4 ¢ mapaMeTpamu.

Ynl9. MogaenupoBath peajgbHble CUTyallud Ha SI3bIKE areOphl, COCTABISAThH BbIpa-
KEHHSI, YpaBHEHHUS, HEPABEHCTBA M WX CHUCTEMBI MO YCIOBHUIO 3a7[a4d, UCCIEH0-
BaTh IOCTPOCHHBIE MOJEIHN C UCTIOIh30BAaHUEM arllapaTa aareOpbl, HHTePIpeTH-
pOBaTh MOJIYUYECHHBIN pe3ybTar.

Dynkyuu u cpaguxu:

Y1n20. Ctpouts rpaguku KOMNO3ULIKUKA (GYHKIUN ¢ TOMOUIBIO 3JIEMEHTAPHOTO HC-
CJIEJOBaHMSI U CBOIMCTB KOMIIO3UILIUU ABYX (YHKIIHII.

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

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

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

Hauana mamemamuueckozo ananusa:

Yn23. Hcnonp30BaTh MPOU3BOIHYIO IJIA HCCIEAOBaHUS (PYHKIIMM HAa MOHOTOH-
HOCTb U DKCTPEMYMBI.

Yn24. HaxoauTh HauOoJibIliee ¥ HauMeHblee 3HaYeHHs (QYHKIIMHU HEMPEPHIBHOM Ha
OTpE3KE.

Yn25. Ucnonp30BaTh MPOU3BOIHYIO AJIs HAXOXKIACHHS HAMITyUIero peIeHHs B IpH-
KJIQJHBIX, B TOM YHCIIE COIMATbHO-9KOHOMHYECKHX, 3a/1adax, JUIsl OTpeacICHUs
CKOPOCTH U YCKOpPEHUS TpoIiecca, 3aJaHHOTo (hopmyson nim rpaduxom.

3n32. CBOOOHO OmepupoBaTh MOHATUSIMHU: TIEPBOOOpa3Has, ONPEACIEHHBIN UHTE-
rpaji; HaXOAWTh NEPBOOOpa3HbIC AIIEMEHTAPHBIX (PYHKIIMH M BBIYHUCISATH WHTE-
rpan o popmyne Herotona — JleitOnuna.

Yn26. Haxonuts miomaay miockux Guryp u 00bEMbI TEJI ¢ IOMOIIIBIO HHTErpaa.

Yn27. ImeTh npeicTaBIeHUE O MATEMATUYECKOM MOJICIMPOBAHUH Ha TIPUMEpPE CO-
cTaBiaeHus AudhepeHITuaTbHbIX YPABHCHHM.

Yn28. Pemath npukiiagHble 3aJa4, B TOM YHCIE COIMATbHO-3KOHOMUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeCTBAMU MAaTEMaTUIECKOTO aHaJIN3a.
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Conep:xkanue y4eOHOro kypca (1mo rogam o0y4eHus)

3a 10 kiacc

Yucna u eviuucnenusn: Panumonanbubie uncia. OOBIKHOBEHHbBIC U JECATUYHbBIC
JpoOu, MPOLIEHTHI, OECKOHEUHBbIE Mepuoanueckue Apoou. [lpumenenue apobdeit u
MIPOIIEHTOB JJIA PEMIEHUS TPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEC 3HAHUW U pe-
aJbHOU KW3HU. JleCTBUTENbHBIE Yncia. PalnOHAIBHBIE U HPPALIMOHATIBHBIC YUCIIA.
Apudmerrueckue onepamuu ¢ 1eCTBUTEIIbHBIMU YhcIaMUd. MOTyJb 1eMCTBUTENb-
HOTO 4ucia U ero cBoictra. [Ipubnnk€HHbIE BHIUYMCICHUS, IPABUIIA OKPYTJICHUS,
MPUKHUJIKA U OIIEHKA pe3yJibTaTa BeryuciaeHui. CTeneHsp ¢ 1ebIM oka3areneM. bu-
HOoM HrrotoHa. Mcnonb3oBanue noaxoasieid GOpMbl 3alTUCH ACHCTBUTEIBHBIX YH-
Cel Ui pelICHUs] MPAKTUUECKUX 3a]lay U MpeACTaBlIeHUs JaHHBIX. ApudmeTnye-
CKHI1 KOpEHb HAaTYpaJbHOM CTENEHU U €T0 CBOMCTBA. CTENEHb C pallMOHAIBHBIM I10-
Ka3aTesleM U €€ CBOMCTBA; CTENEHb C JEUCTBUTENbHBIM MOKa3arenem. Jlorapupm
yucna. CBolictBa jorapudma. JlecsiTuuHble U HaTypaibHbie Jorapudmel. Cunyc,
KOCHHYC, TaHT'€HC, KOTAHT'€HC YHMCJIOBOr0 aprymMeHTa. ApPKCHUHYC, apKKOCUHYC U
apPKTAaHI€HC YMCIOBOTO apryMEHTA.

Ypasnenus u nepasencmea: ToxnectBa U TOXKIECTBEHHbIE MPEOOpa30OBaHMSL.
YpaBHEeHUE, KOPEHb YpaBHEHUS. PaBHOCWIbHBIE YpPaBHEHUS M YpaBHEHUS-CIIEH-
cTtBusl. HepaBeHCTBO, penieHrne HepaBeHCTBA. OCHOBHBIE METO/IBI PEIIEHHUS LETBIX
U APOOHO-pAIMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB. MHOTOWIECHBI OT OJHOM Tepe-
MEHHOU. [[eeHre MHOTrO4YIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy. Muoro-
YJIeHbI ¢ 1enbIMU Kodddurmentamu. Teopema Bueta. [IpeoOpa3zoBaHus 4uCIOBBIX
BBIPAKEHUI, COJEpKAIMX CTENEeHU U KOopHU. MppaunoHanbHble ypaBHeHus. Oc-
HOBHBIE METOJIbl PEIICHUsI UppaIlMOHATBHBIX YypaBHeHUH. [lokazaTenbHbIe ypaBHe-
Husg. OCHOBHBIE METOJIbI PEIICHUS MOKa3aTeNbHBIX ypaBHeHUU. [IpeoOpasoBanue
BBIPKEHUI, coepxaiinx jorapudmsl. Jlorapupmudeckue ypaBHeHusi. OCHOBHbIE
METO/IbI pelIeHus JIorapu(pMUIECKUX YpaBHEHUH. OCHOBHBIE TPUTOHOMETPUUECKHUE
dbopmyiel. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIpaXKEHUM. Perenue Tpuro-
HOMETPUYECKUX YpaBHEHUM. PelieHne cucreM TMHENHBIX ypaBHEeHU. Marpuna cu-
CTEMBI JINHEWUHBIX YpaBHEHUN. ONIpeAeIUTENb MATPULIBL 2 X 2, €r0 TeOMETPUUECKUN
CMBICJI M1 CBOMCTBA; BBIUYMCIICHUE €T0 3HAYEHUSI, IPUMEHEHUE ONPEACTUTENS IJIs1 pe-
LICHUS CUCTEMbI JMHEHNHBIX YpaBHEHUM. PellleHre MpUKIIaaHbIX 3a7a4 C IOMOUIBIO
CHUCTEMBI JIMHEHNHBIX YpaBHEHUM. MccnenqoBanne mocTpOeHHOM MOJIENIN € TIOMOILBIO
MaTpHull U oripeaenuresie. [loctpoenne MareMaTU4eCKUX MOJIEJIEN pEaTbHOM CUTY-
alM¥ ¢ TOMOULIBIO YpPaBHEHHMM U HepaBeHCTB. [IpruMeHeHue ypaBHEHUM W HeEpa-
BEHCTB K PEIICHUIO MATEMaTHIECKUX 3a/1a4 ¥ 33/1a4 U3 PA3JIMYHBIX 00JIacTei HAyKH
Y pE€asbHOM KU3HH.

@ynkyuu u 2pagpuxu: Oyuxuus, cnocoObl 3a1anus GyHKkuuu. BzanMuo oOpatHbie
dbynkiuu. Komnosunusa Qyukiuid. ['paduk yHkimmu. DinemMeHTapHbie mpeoodpa3o-
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BaHus rpadukoB ¢pyHkiui. O61acTh ONPEACICHUS 1 MHOYKECTBO 3HAUCHUHN (PYHK-
run. Hymm pyskiuu. [TpomexyTku 3HaKOMOCTOSTHCTBA. YETHBIE 1 HEUETHBIC (DYHK-
uuu. [lepuonnueckue ¢pyHkuuu. [IpomexyTku MOHOTOHHOCTH (GyHKUIHUHU. Makcu-
MyMbI 1 MUHUMYMBI (yHKIIHH. Hanbosbiee n HanMeHbIee 3HaueHus GyHKIUA Ha
npoMmexxyTke. JInHelHas, KBaapaTUyHas U JAPOOHO-TMHENHHAs QPYHKIUU. DJIeMEH-
TapHOE MCCIIeJOBaHUE U MOoCcTpoeHue ux rpadukoB. CteneHHas QyHKIMS C HATY-
paJIbHBIM U 11eJIbIM MToKa3aresneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1 rpaduK KOpHS
N-oil cTeneHu Kak QyHKIMKU OOpaTHOM CTETIEHU C HaTypalibHBIM Moka3aresneM. [lo-
KazaTenpHas u Jorapudmuueckas GyHKINHU, UX CBOWCTBA U rpaduku. Mcnonb3oBa-
Hue rpa@ukoB QyHKIUNA A peuieHus] ypaBHEHUNA. TpuroHomeTpudeckas OKpyxK-
HOCTb, OTIPEICIICHNE TPUTOHOMETPUIECKUX (DYHKIIMIM YUCITIOBOTO apryMeHTa. OyHK-
[IMOHAJIbHBIE 3aBUCUMOCTH B peaJIbHBIX MpOoIleccax U siBICHUX. [ paduku peanbHbIX
3aBucuMocTeil. Hayana matematudeckoro ananusa [locienoBarenbHOCTH, CIOCOOBI
3aJlaHusl OCJIeI0OBATENbHOCTEN. MeTo1 MaTeMaTuYeCKOM MHIYKIIMA. MOHOTOHHBIE
YU OIPAaHUYECHHBIE TOCIIENOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHsS MaTeMaTH4e-
CKOTO aHalin3a Kak aHain3a OECKOHEYHO MaJlbiX. ApudmeTrueckass U reoMeTpuye-
ckas nporpeccuu. beckoneuHo yObIBaroiias reomerpuyeckas nporpeccus. Cymma
OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM Mporpeccuu. JINHEHHBIN 1 HKCIIOHEHITU-
anpHbIA pocT. Yucno e. PopMyra CIOKHBIX IPOLEHTOB. cnonb3oBanue nporpec-
CUU JIJIA PELICHMS pealibHbIX 3a/a4 MPUKIaAHOro Xapakrepa. HenpepbiBHbIE (PyHK-
MU ¥ UX CBOMCTBA. TOUKM pa3pbiBa. ACUMITOTHI rpadukoB ¢yHKMii. CBOMCTBA
(GbyHKIUN HENPEPHIBHBIX HA OTpe3Ke. MeTo ] UHTEPBaJIOB ISl pEIIEHUSI HEPABEHCTB.
[Ipumenenue CBOMCTB HEMPEPBIBHBIX (DYHKIIHI JJ1s1 pemieHus 3anad. [lepsas u BTo-
pas npou3BoHbIe GyHKIIMU. OnpenereHne, reOMeTPUIECKUN U PU3NIECKHUI CMBICIT
MPOU3BOJIHON. YpaBHEHHUE KacaTelbHOU K rpaduky dyHkiuu. [IpousBoaHbie 3ie-
MeHTapHbIX GyHKIUN. [Ipon3BoHASE CyMMBI, TPOU3BEICHNUS, YACTHOTO U KOMIIO3H-
U PyHKIUN.

Mmuooscecmea u 1o2uka: MHOXKECTBO, ONEpallNK HAJI MHOXKECTBAMU U UX CBOMCTBA.
Huarpammsel Jiiniepa — 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, CIEACTBUE, I0KA3aTEIHCTBO, PABHOCUIIbHBIE YPABHEHUSI.

11 kmacc

Yucna u eévtuucnenua: HarypanpHble U uesnble yucia. [ [puymenenne npu3HakosB Jie-
mumoctu uensix yncen, HOJl m HOK, ocratkoB no Mmoayio, anroputma EBkinia
JUTSI pEIIIeHUs 331249 B 1IeJbIX unciax. KomruiekcHeie uncna. Anredbpandeckas U TpH-
roHoMeTpudeckasi (GOpMbI 3aITMCH KOMIUJIEKCHOTO Yicia. ApudMeTrniecKkue onepa-
MU C KOMIUIEKCHBIMU unciaMu. M300pakeHne KOMIUIEKCHBIX YUCeI Ha KOOp.u-
HaTHOU 1ockocTu. Popmyna Myaspa. KopHu n-oii CTENEHHM U3 KOMILIEKCHOTO
yucna. [[puMeHeHre KOMIUJIEKCHBIX YHCeNT JIJIsl pelieHusl PU3NYECKUX U reOMEeTpH-
YECKHX 33/a4. YpaBHEHHs U HepaBeHCcTBa CHcTeMa U COBOKYITHOCTh YPaBHEHUH U
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HEpPABEHCTB. PAaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUA. PaBHOCUIIBLHBIE HEPA-
BeHCTBa. OTOOP KOpHEW TPUTOHOMETPUUECKUX YPABHEHHMM C MOMOLIBIO TPUTOHO-
METPUYECKON OKPYKHOCTHU. PenieHrne TpUroHOMETpUYECKUX HepaBeHCTB. OCHOB-
HBIE METOJIbI PEIICHUS MOKA3aTEIbHBIX U JorapudMuyecKkux HepaBeHCTB. OCHOB-
HBIE METO/IbI PELICHHS UPPALlMOHAJIbHBIX HEPaBEHCTB. OCHOBHBIE METObI PELICHUS
CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKAa3aTEIbHBIX H JIO-
rapu(MUUYECKUX YpaBHEHUU. Y paBHEHUS, HEPABEHCTBA U CHCTEMBI C TapaMEeTPaMHU.
[IpuMeHeHNE ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKUX 3a-
Ja4 U 3a7a4 U3 pa3audHbIX 00JaCTEd HAyKW W PealbHOW JKW3HHU, MHTEPIIpETals
MOJIyYEHHBIX PE3yJIbTATOB.

@ynkyuu u cpaguku: I'papux xommnosuuuu GpyHkuuid. I'eometpruyeckue oOpassl
YPaBHEHUM W HEPABEHCTB HA KOOPAWHATHOW IUIOCKOCTH. TPUTOHOMETPHUYECKHUE
dbyHKIMU, UX CBOMCTBA U rpaduku. ['padudyeckre METOIbI pEIICHUs] YpaBHEHUN U
HepaBeHCTB. ['paduueckre MeTobl penieHus 3ajad ¢ napamerpamu. Mcnosbs3oBa-
HUe rpapuKoB QYHKUIUN I HCCIEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEMN, KOTOPbIE
BO3HUKAIOT IIPY PELICHUH 3a7a4 U3 APYTUX yUEOHBIX ITPEIMETOB U PEabHOM KU3HU.
Hauana mamemamuueckozo ananu3a: llpumeHeHre Npomu3BOIHON K HCCIIEI0Ba-
HUIO (QYHKIUI Ha MOHOTOHHOCTh U 3KCTpeMyMbl. HaxoxxneHue HamOOJbIIero u
HAaUMEHBIIIEr0 3HAYE€HUI HEeNpepbIBHON PyHKIIMU Ha oTpe3ke. [Ipumenenne npous-
BOJHOM JJI1 HAXOXKACHUS HAMIIYYILIEro PEIICHHs B IPUKJIAIHbIX 3a/1a4ax, A Ope-
JICJIEHUs] CKOPOCTH U YCKOPEHHUs Tpoliecca, 3aJaHHOro GopMyJIoi Uil rpaduKoM.
[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBO0OOpa3HbIX. [lepBooOpa3Hbie 3aeMeH-
tapHbIX (QyHkui. [IpaBuiia HaxoxaeHus nepBoodpasusix. MaTerpan. I'eomerpu-
YeCKUIl CMBICT MHTerpaja. BeruncineHue onpenenéHHOro UHTerpaiga no gopmyse
Heiorona — JleiOonuna. Ilpumenenne uHTErpana s HAXOXKICHUS TUIOIIAJICH
IJIOCKUX (UTYp M 00BEMOB reoMeTpuueckux Teil. [Ipumeps! pemenuit nuddepeHn-
HUAIBHBIX YPaBHEHUI. MaTtemMaTnuecKoe MOJICIMPOBAHUE PEABHBIX MPOILIECCOB C
NOMOILBIO TU(PPepeHITNANTbHBIX YPAaBHEHUN.

Ilenu usyuenusn yueonozo Kypca

Kypc «Ancebpa u navana mamemamuueckozo ananuza) SBASETCS OAHUM U3
HauboJiee 3HaYMMBbIX B IPOTpaMMe CTapIlei HIKOJIbI, TOCKOJBKY, C OHON CTOPOHBI,
OH 00ecTeynBaeT HHCTPYMEHTAIBHYIO 0a3y JUIsl U3yUeHHUsl BCEX €CTECTBEHHOHAYY-
HBIX KYpPCOB, a C IPYroil CTOPOHBI, (GOPMUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIILIE-
HUE 00yJarouxcs Ha ypoBHE, HEOOXOIUMOM JJIsi OCBOEHUSI MH(OPMAaTUKH, 001I1e-
CTBO3HAHHUS, WCTOPHUH, CIOBECHOCTH M JPYIMX IMCLUHUILIMH. B paMkax gaHHOTrO
Kypca 00ydJaroluecss OBJIaJIeBal0T YHUBEPCATIbHBIM SI3IKOM COBPEMEHHOW HayKH,
KOTOpast popMyJIUPYET CBOM JOCTIKEHHS B MAaTEMaTHIECKOM opMme.

Kypc anre6psl © Hayajn MaTeMaTHYECKOIO aHajiu3a 3aKJIaIbIBAE€T OCHOBY IS
YCHEIIHOTO OBJaJCHUS 3aKOHAMHU (PU3UKU, XUMHUH, OMOJIOTUH, TOHUMAaHUSI OCHOB-
HBIX TEHJEHIUN Pa3BUTHS SKOHOMHUKHU U OOILIECTBEHHON KU3HHU, [T03BOJISIET OPUEH-
TUPOBATHCS B COBPEMEHHBIX U(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUIX, YBEPEHHO
UCIIOJIb30BaTh WX JUIS JlajbHEHIIero oOpa3oBaHUSI U B TMOBCEIHEBHOW >KHU3HHU.
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B Toxe BpeMs oBiasieHne aOCTPAKTHBIMH U JIOTUYECKU CTPOTUMH KOHCTPYKIIUSIMU
anreOpbl 1 MaTEMaTUYECKOTO aHaIM3a pa3BUBAET YMEHUE HAXOIUTh 3aKOHOMEPHO-
CTH, 000CHOBBIBATh UCTUHHOCTb, JJOKA3bIBATh YTBEPKJICHUS C TOMOIIBIO0 UHAYKITUU
U paccykKaaTh JeAYKTUBHO, UCIIOJb30BaTh 0000IEHNE U KOHKPETU3alINI0, abcTpa-
TMPOBAHUE W aHAJOTHI0, (OPMHUPYET KPEATHMBHOE W KPUTHUYECKOE MBIIIJICHUE.
B xone u3yuenus Kypca «Anredpa 1 Hayaia MaTeMaTHYECKOTO aHaIn3a» o0ydaro-
HIMECs MOJyYaloT HOBBIM OMNBIT PEIICHUs MPUKIAIHBIX 33]1a4, CAaMOCTOSATEILHOTO
NOCTPOEHUSI MaTEMAaTUYECKUX MOJIEIEH peaabHbIX CUTYAlMil, MHTEPIPETALHH I10-
JYYEHHBIX PEIICHHM, 3HAKOMSATCS C MpUMEpaMU MaTEMaTUYECKUX 3aKOHOMEPHO-
CTE€il B IPUPOJE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMUCA MAaTEMAaTUYECKHUMH OTKPBI-
TUAMH U X aBTOopamMu. Kypc o0iasaer 3HaUUTENbHBIM BOCIIUTATEIbHBIM OTEHIIH-
aJloM, KOTOPBIA pean3yercs Kak yepe3 Y4eOHbId MaTepHall, CIIOCOOCTBYIOIIMIA
(bOpMHPOBaHNIO HAYYHOTO MUPOBO33pPEHUS, TaK U Yepe3 ceupuKy yueOHOH nes-
TEIbHOCTH, TPEOYIOUIEH MPOIOIKUTENBHON KOHLIEHTpAllUd BHUMaHUs, CaMOCTOsI-
TEJIbHOCTH, AaKKYPATHOCTH U OTBETCTBEHHOCTH 32 IIOJIyYECHHBIN PE3yJIbTaT.

Mamemamuxka. B ocHOBe MeToIuKH 00yueHus anreOpe U Hayajsam MaTeMaTHye-
CKOTO aHaJIM3a JIEKUT AESITeIbHOCTHBIN NpuHUUI 00yueHus. B cTpykrype Kypca
«Anrebpa 1 Hayana MaTEMaTHYECKOT0 aHAJIN3a» MOXKHO BBIJICJIUTH CIIEAYIOIIUE CO-
JIEPIKATEIBHO-METOAMYECKNE JIMHUN: «Hucna U BBIYUCICHUSY, « DyHKIHHA U Ipa-
¢ukn», «YpaBHEeHUS U HepaBeHCTBa», «Hawama maremarnyeckoro ananuzay,
«MHoOXxecTBa U JIOTHKa». Bce OCHOBHBIE CONEpKATEIbHO-METOANYECKUE JIMHUU
U3Yy4aroTCa Ha MPOTSHKEHUH JABYX JIET 00y4YeHHUs B CTapllel IIKOJIe, €CTECTBEHHO
JOTOJHSASA IPYT ApYyra M MOCTENEHHO HACHIIAsICh HOBBIMU TEMaMU U pa3/ieiiaMu.
MO>KHO C yBEpEHHOCTbBIO CKa3aTh, YTO IAHHBIN KypC SIBISETCS MHTETPATUBHBIM, 10~
CKOJIbKY 00bEIMHSET B ce0€ CoJIep)KaHNE HECKOJIBKUX MaTEMATHYECKUX IUCLIUTLINH,
TaKUX Kak ajaredpa, TPUrOHOMETPHs, MAaTEMaTUYECKUIN aHAIU3, TEOPUSI MHOXKECTB,
MaTemaThueckas jgoruka u ap. Ilo mepe Toro kak ydamuecst oBiaieBaroT BcE 0osiee
HMIMPOKUM MATEMAaTUYECKUM aIlapaToM, Y HUX MOCJIEI0BaTEbHO (popMHUpYyeTCs U
COBEPILIEHCTBYETCSI YMEHHE CTPOUTh MATEMATUUECKYIO MOJENIb PEAIbHON CUTyalluH,
IPUMEHSATH 3HAHUS, MOJYYEHHBIE IIPU U3YYEHHH Kypca, I PEeLIEHUs CaMOCTOs-
TEJNbHO C(HOPMYIHPOBAHHON MaTEeMAaTUYECKON 3a7auu, a 3aTeM UHTEPIPETUPOBATH
CBOM OTBET.

CopnepxarenbHo-MeTonnueckas TuHus « Yucna u eépluucnenusny 3asepiaet Ghop-
MHUPOBaHUE HABBIKOB MCIOJB30BAHUS JACUCTBUTENbHBIX YHCEN, KOTOpPOE OBLIO
HayaToO B OCHOBHOM IIKoJe. B cTapiiei mkosie ocoboe BHUMaHue yaensercs ¢hop-
MHUPOBAHUIO HABBIKOB PAI[MOHAJIBHBIX BBIUUCIECHUHN, BKIIOYAIOUIUX B c€0s1 UCTIOIb-
30BaHME PA3IMYHBIX (POPM 3alUCH YKCIIA, YMEHUE AENaTh MPUKHUIKY, BBHINOIHAThH
NpUOJIMKEHHBIE BBIYUCIICHUS, OLIEHUBATh YHMCIOBBIE BbIPAXKEHUS, pad0TaTh C MaTe-
MaTUYECKUMH KOHCTAaHTaMU. 3HAaKOMbIE 00Y4arOIIMMCsl MHOKECTBA HaTypalbHBIX,
LEJbIX, PAMOHAIBHBIX U JEHCTBUTEIBHBIX YHCEII JOMOIHIOTCS MHOKECTBOM KOM-
IUIEKCHBIX YKCell. B Ka)KI0M M3 3TUX MHOXKECTB PACCMaTPUBAIOTCSI CBOMCTBEHHbIE
eMy crnenr@uueckue 3ajadd 1 orepaluu: JIeJIeHue Hallesao, OepupoBaHUe OCTaT-
KaM{ Ha MHOXXECTBE LIEJIbIX YHCEN; 0COObIE CBOMCTBA PAllMOHAIBHBIX U HpPPAIHO-

31



HAJIBHBIX YHCEN; apu(PMETUIECKHE OIlepallii, a TakKe W3BJICUCHUE KOPHS HATY-
paJbHOM CTENEHU Ha MHOKECTBE KOMIUIEKCHBIX uKcen. biarogaps mocineaoBaTeib-
HOMY PacClIMPEHUIO Kpyra UCHOJIb3yEMbIX YUCEN U 3HAKOMCTBY C BO3MOKHOCTSIMU
UX TPUMEHEHHS JJI1 pelIeHUs] Pa3IudHbIX 3a7a4 (OpMUPYETCs MPE/ICTABICHUE O
€IUHCTBE MATEMAaTUKU KaK HAyKH U €€ pOJIM B MOCTPOCHUM MOJIENEH PEaTbHOTO
MUpa; HIMPOKO UCTIOJIB3YIOTCS 00001eHne U KOHKpeTu3aus. Paboyas nmporpamma
Junus «Ypaeuenus u nepasencmea) peansyercs Ha MPOTSHKEHUH BCEro o0yue-
HUS B CTaplIeH IIKOJIE, TOCKOJBKY B KaXI0M pazneiie [IporpaMmel ipeaycMOTpEeHO
pEeIIeHre COOTBETCTBYIOMUX 3a7a4. B pe3ynbrare o0ydaromuecs OBlIaeBalOT pas-
JUYHBIMU METOJAMU PEIICHUS PAllMOHAIIBHBIX, UPPAIIMOHAIIBHBIX, TOKA3aTEIbHBIX,
JorapuMUYECKUX W TPUTOHOMETPUUYECKUX YpPaBHEHU, HEPABCHCTB U CHUCTEM, a
TaKXke 3a7a4, coJiepKaliux mapameTpsl. [lomydeHHbIe YMEHUS ITUPOKO UCTIOJIb3Y-
I0TCSI TIPU UCCIICIOBAHUH (DYHKIIUN C TIOMOIIBIO MPOU3BOAHOM, IPU PEIICHUU MPH-
KJIQJHBIX 33/1a4 U 3a7a4 Ha HAXOXKJEHHWE HAWOOJBIIUX W HAUMEHBIINX 3HAYCHUM
dbynkuuu. JlanHas cogeprkaTeabHas JIMHUS BKIIOYAET B ce0s Takxke POopMUpPOBaAHUE
YMEHUH BBINOIHATH pacu€Thl 1Mo (popmyiiaM, mpeodpa3oBaHus paliOHAIBHBIX, UP-
PalMOHAJIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TAK)KE BBIPAXKECHUH, COAEP-
YKaIUX CTENeHU U Jiorapudmbl. biarogapst uzydeHuto anredpandeckoro MaTepuaia
MIPOUCXO/IUT JNalibHEUIIee Pa3BUTHE AITOPUTMHYECKOTO U aOCTPAKTHOTO MBbIIIIe-
HUs 00yJaronmxcs, QopMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYyXACHUH, pabOThI C
CUMBOJIbHBIMH (POpMaMu, MPEICTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B
BUJIC PABEHCTB M HEpaBEHCTB. AnreOpa npeaynaraeT 3p(HEeKTUBHbIE UHCTPYMEHTHI
JUISL pEIIeHUs TPAKTUYECKUX U €CTECTBEHHOHAYYHBIX 3a/1a4, HArJIsTHO I€MOHCTPHU-
PYET CBOM BO3MOKHOCTH KakK si3bIKa HAYKHU.

ConepxaTeabHO-MeTOANYECKast JTUHUS « DyHKUuu u 2pagpuku) TeCHO neperie-
TaeTcsl ¢ APYTUMHU JIMHUSIMU Kypca, MOCKOJIbKY B KaKOM-TO CMBbICIIE 3a/1aéT TOCIe-
JIOBATEIBHOCTh U3yUeHUs MaTepruana. M3yueHnne cTerneHHou, MoKa3aTelIbHOM, Jiora-
pubMHUUECKON U TPUTOHOMETPUUECKUX (DYHKIIHI, UX CBOMCTB U rpaMKOB, UCIIOJIb-
30BaHKE (DYHKITUI 7151 pelIeHUs 3a/1a4 U3 APYTUX yueOHBIX TPEIMETOB U peaIbHON
YKW3HU TECHO CBSA3AHO KaK C MATEMATUYECKUM aHAJIM30M, TaK U C PEIIEHUEM YpaB-
HEeHUW U HepaBeHCTB. [Ipu 3ToM GoJbIIOE BHUMaHUE yAENseTcs: (HOPMUPOBAHUIO
YMEHUS BBIpAXKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY Pa3IMYHBIMHU BEIMUYMHAMH,
WCCJIEIOBATh MOJTy4YeHHbIE (YHKIIUU, CTPOUTH WX Tpaduku. Marepuan 3Toi coaep-
YKaTeJIbHOW JIMHUU HalICJICH Ha Pa3BUTHE YMEHUM 1 HAaBBIKOB, MO3BOJISIIOIIMX BhIpa-
’KaTh 3aBUCUMOCTH MEXIy BEJIMUMHAMU B Pa3InuHON opMe: aHATUTHYECKOM, Ipa-
¢dbuueckoil U cioBecHo. Ero m3ydeHue crnocoOCTBYET Pa3BUTHIO aJITOPUTMHUYE-
CKOT'0 MBIIIJIEHHUS, CTIOCOOHOCTH K 0000IICHUIO M KOHKPETU3AINH, UCTIOJIb30BAHUIO
AHAJIOTUM.

ConepxatenbHas muHus «Hauana mamemamuyueckozo anaau3a) no3BOSIET Cy-
HIECTBEHHO PaCUIMPUTh KPYT KaK MaTEMaTHUYECKUX, TaK U MPUKIIAIHBIX 3a7a4, J0-
CTYITHBIX IIKOJHHUKAM, TaK KaK Y HUX MOSBJISIETCS BO3MOXXHOCTh CTPOUTH TpaduKu
CJIOKHBIX (PYHKITUH, OTPEIEIATH UX HAaUOOJIBIITNE U HANMEHBIITNE 3HAYCHHUSI, BEIYHC-
JSTH TUIOaAn Guryp u 00bEMBI TEJI, HAXOAUTH CKOPOCTH M YCKOPEHUS TIPOIIECCOB.
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JaHHas copepikatesibHasi IMHUSI OTKPHIBAET HOBBIE BO3MOKHOCTH MTOCTPOCHHS Ma-
TEMATUYECKUX MOJEJIEN peallbHbIX CUTYaIlNi, MO3BOJSET HAXOAUTh HAMITYUlIEe pe-
HIEHWE B IPUKJIAHBIX, B TOM YUCJIE COUUAIBHO-PKOHOMUYECKHX, 3a/1a4aX. 3HAKOM-
CTBO C OCHOBAaMH MaTeMaTHYECKOTO aHalM3a CIOCOOCTBYET Pa3BUTHUIO aOCTPaKT-
HOTO, (POPMaATBLHO-IOTUYECKOTO U KPEATUBHOTO MBIIILICHUS, (HOPMUPOBAHUIO yMe-
HUW pacrio3HaBaTh MNPOSBICHUS 3aKOHOB MATEMATUKU B HAYKE, TEXHUKE U HCKYC-
ctBe. OOyyaronyecs: y3HatOT O BBIJIAIOMIMXCA Pe3yJibTaTax, MOJIYyYEHHBIX B XO7e
pa3BUTHS MaTEMaTHUKU KaK HAyKH, U 00 UX aBTOpax.

CopepxxarenpbHo-MeTOAUYECKasl TUHUS «MHoMcecmea u 102uKa) BKIIOYAET B
ce0s1 3JIEMEHTHI TEOPUU MHOKECTB M MAaTEMaTHYECKOM JIOTUKU. TeopeTuKo-MHOXe-
CTBEHHBIC TPEACTABICHUS MPOHU3BIBAIOT BECh KYpC IMIKOJIBHOM MaTeMaTUKH U
npeajiaratoT HauboJiee YHUBEPCAJIbHBIN S3bIK, O0BEAUHSIIOIUI BCE pa3/ielibl MaTe-
MAaTHUKU U €€ MPUIIOKEHUN, OHU CBSI3BIBAIOT PA3HbIE MATEMATUUECKUE JTUCIUILIMHBI
Y UX MPUIOKEHUA B €IMHOE 11es10€. [[03TOMY Ba)KHO JaTh BO3MOYKHOCTD IIKOJIBHUKY
MMOHUMATh TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MAaTEMATHUKHU U UCIIOJIb-
30BaTh €ro JUIsl BIPAXKEHUSI CBOUX MbICIICH. J[pyruM BaKHBIM MTPU3HAKOM MaTeMa-
TUKHM KaK HaYKH CJIEIyeT MPHU3HATh CBOMCTBEHHYIO €M CTPOTOCTh 0OOCHOBAaHUU U
CJIeIOBaHUE OINPEIEIEHHBIM IIPaBUJIaM MOCTPOCHHUS TOKAa3aTEIbCTB. 3HAKOMCTBO C
AJIIEMEHTaMH MaTEMaTUYECKOMN JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTHUECKOTO MBIIII-
JICHUS y4alllUXCs, MO3BOJSET UM CTPOUTH CBOU PACCYXKIEHUS HA OCHOBE JIOTHYe-
CKHX MpaBwi, POPMUPYET HABBIKU KPUTHUECKOTO MBIIIICHUS.

B kypce «Anzedpa u nauana mamemamuuecko2o anaiu3a» NPUCyTCTBYIOT OC-
HOBbl MAaTE€MaTUYECKOIO0 MOJEIMPOBAHUS, KOTOPbIE NPH3BAHBI CIIOCOOCTBOBATH
(GOpMHPOBAaHNIO HABBIKOB IMOCTPOCHUSI MOJENIEH pealbHbIX CUTyallui, UCClleI0Ba-
HUS 3TUX MOJIeNIel ¢ MOMOIIBIO anmnapara aareOpbl 1 MaTEMaTUYECKOTO aHAW3a,
WHTEpIIpETalUY MOJTYyUYCHHBIX pe3ybTaToB. Takue 3aaHus BIUIETCHBI B KAXKIBIN U3
pasnenoB [IporpamMmel, MOCKOJIBKY BECh MaTepuall Kypca HIMPOKO HCIOJIb3YETCs
JUISL pelieHusl NMPUKIaaHbIX 3aaa4. [Ipyu pemeHnn peanbHbIX MPAKTHUYECKUX 3a/1ad
ydaiuecs pa3BUBalOT HAOI01aTeIbHOCTh, yMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0-
CTparupoBaThCsl, UCIOIb30BaTh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBAThH MPO-
oneMy. JleaTenbHOCTh IO POPMUPOBAHUIO HABBIKOB PEUICHUS MPUKIAIHBIX 3a7a4
OpraHu3yeTCs B MPOIIECCEe U3YUEHUST BCEX TEM Kypca «AnreOpa u Havyajia MaTeMa-
TUYECKOTO aHaJn3ay.
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3. CTpyKTYypa " cojepkaHue y4eOHOro npeamera

3.1. O6bem yueOHOro npeaMeTa M BU/AbI YUeOHOI 1eATeTbHOCTH

Buy yueGHol gesitensHOCTH O0BEM B
yacax

O0beM 00pa3oBaTe/IbHON NPOrpaMMbl Y4eOHOTO NpeaMeTa 250
B T.4. B (hopMe NpaKTHYeCKO MOATOTOBKH 234
B T.4..
JIEKIIAU 154
71a00paTOPHBIE 3aHATHUS -
MPAKTUYECKHUE 3aHITHS -
KypcoBas pabota (ITpoeKT) -
KOHCYJIbTAIIUU -
CamocTosiTenbHas paboTa -
IIpomexyTounas arrectanms B gopme — 5K3aMEH BO 2 CEMECTPE, 16
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.

INPUKUIKA U OLIEHKA pe3yibTaTa BbluucaeHU. OCHOBHBIE METO/IbI PEILIEHUS 1IENIbIX U
JpOOHO-pallMOHATIBHBIX YPaBHEHUH M HEPaBEHCTB. MHOIOWIEHBI OT OJJHOM MepeMeH-
HOH. JleleHre MHOro4eHa Ha MHOTOWIEH C ocTaTkoM. Teopema be3y. MHOrouneHsl
¢ 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.

HaumenoBanue pa3- | Coaep:kanue yueOHOro Matepuasia M (pOpMbl OPraHu3aliu AeATeJbHOCTH cTy- | O0bem Koabl komMnerenuuii n
AeJia i TeM JAECHTOB aKaj. JIMYHOCTHBIX pe3yJbTa-
4/B T.4. TOB
B opme
NpaKkTH-
YEeCKOH
MOAro-
TOBKH,
aKal. 4
3a 10 knacc. Paznen 1. Muoscecmeo oeiicmeumensvnuix uucen. Muozounenwt. Payuonanvusle ypasnenusn 52 -
u nepagencmea. Cucmemol TUHEUHBIX YPAGHEHUTL
Tema 1.1. Muootcecmeo | Conepxanue: 6 JIP 1-8
deiicmeumenvHplX 4u- | MHOXKECTBO, OTEpallMKM HaJ MHOXKECTBAMHM M MX CBOWCTBA. Jlmarpammel Diinepa — Mn 1.- Mm 19,
cen. Muozounenwt. Pa- | Benna. [IpumeneHne TeopeTHKO-MHOKECTBEHHOT'0 annapara Jyist peleHus 3aaad. Pa- Mp 1..- Mp 15,
UUOHANbHbIE ypaGHe- | IMOHANIbHBIE YKclia. OOBIKHOBEHHBIE U IECATUYHBIE JPOOH, IPOIIEHTHI, 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,
1,2,3

B ToM uncie MPAKTUYCCKUX 1 Ha60paTOpHHX 3aHSTUH.
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CamocTtosiTenpHas padora:-

Tema 1.2. @ynukuyuu u
epagpuku. Cmenennas
¢yukyua ¢ yenvim no-
Kazamenem.

Tema 1.3. Apupmemu-
yecKuil KopeHb n-oul
cmenenu. Hppayuo-
HAIbHbIC YPAGHEHUAL.

Tema 1.4. Iloka3a-
menvHasn dynkyua.

ConeprxaHue: JIP 1-8
OyHKIMS, cIoco0b! 3a1anust GyHKUMU. B3aumuo obparusie Gpynkiun. Komnosunus M 1.- Mn 19,
byakuumii. I'padux GyHKIIMK. InemMeHTapHBIC TPeoOpa3oBaHus TpadUKOB QPYHKITUH. Mp 1..-Mp 15.,
OO6nacTp ornpeeneHuss 1 MHOXKeCTBO 3HadeHuid ¢pyHkuuu. Hymn ¢ynxnun. Ipome- Mk 1. - Mk 22.,
JKYTKH 3HaKOmocTosHCTBA. YETHbIe U HeuéTHbIe (QyHKIMU. [lepuogndeckue ¢QpyHK- Yo l. -V 28,
un. [IpomMexxyTkn MOHOTOHHOCTH (YHKIMH. MakCUMyMbl I MUHUMYMBI (DYHKITHH. 3nl. —3m 32,
HaunGosbiiee 1 HauMeHbllee 3HaueHne PYyHKIIMKM Ha TPOMEXKyTKe. JInHeiHas1, KBaj- OK 01., 0K 02., OK 03.,
patn4Has M JpoOHO-TMHEHHas QYHKIMH. DIIEMEHTapHOE HCCIIEI0BAaHUE U MTOCTpOe- IIK 5.1,
Hue rpaduxoB 3TuX QyHknuil. CreneHs ¢ mensiM nokazatesneM. bunom Heiorona. 1,2,3
Crenennas GyHKIHUS C HATYPaJIbHBIM U IeJBIM TIOKa3areneM. E€ cBoiicTBa u rpaduk.
B ToM uncne npakTuyeckux u 1ad0paToOpHBIX 3aHITHIL: -
CamocTosiTenpHas paboTa: -
Coneprxanue: JIP 1-8
ApudMeTrueckuii KOpeHb HATYpaIbHON CTENeHH U ero cBolictpa. IIpeoOpasoBanus Mn 1.- M 19,
YHCJIOBBIX BBIPAKEHUMH, COEPIKAIINX CTENEHN M KOpHU. MppanuoHanbHbele ypaBHe- Mp 1..-Mp 15,
HUs. OCHOBHBIE METO/IbI PEIICHNUSI UPPAIMOHATBLHBIX YpaBHEHH. PaBHOCHITbHBIE Tie- Mk 1. — Mk 22,
PEX0JIbl B pEIIEHUH HppallMOHAIBHBIX ypaBHeHUH. CBolcTBa U rpauK KOpHS n-oi Yo l.-Vn28,
CTENeHM KaK (QYHKIIMM 0OpaTHOW CTENEHH C HAaTypaJIbHbIM MOKa3aTeJIEM. 3ml. —3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1.,
1,2,3
B ToM uncne npakTudeckux u 1ad0paToOpHBIX 3aHITHIL: -
CamocTtosiTenpHas padora: -
Coneprxanue: JIP 1-8
CreneHb ¢ pallMOHAJIBLHBIM ITOKa3aTeneM U e€ cBoiicTBa. [lokazarenbHas pyHkius, e€ M 1.- Mm 19,
cBoiictBa u rpaduk. Mcnonp3oBanue rpaduka GyHKIMHM AJs pelIeHUs] YpaBHEHUH. Mp 1..-Mp 15.,
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Ilokazamenvnvle ypas-

IToxa3aTensHEIC YpaBHCHHA. OCHOBHBIE MCTOJbI PCUICHUS IMOKA3aTCIIbHLBIX YpaBHC-

Mk 1. — Mk 22.,

HeHuA. HHIA. Vol.-VYn?28,
3ml. —3m 32,
OK 01.,0K 02., OK 03.,
IIK 5.1,
1,2,3
B ToMm unciie mpakTryeckux 1 1a00paTOPHBIX 3aHITHI: -
CamocrosiTenbHas paborta: -
Tema 1.5. Jlocapugpmu- | Conepxanue: JIP 1-8
yeckasn @yukyua. Jlo- | Jlorapudm uncna. CoiictBa norapudma. JlecIiTHIHbIC U HATYpaJIbHBIC JIOTAPU(PMBI. M 1.- Mm 19,
2apupmuueckue ypas- | IlpeoOpazoBaHue BBIpaKEHHH, copepkamux jgorapudmel. Jlorapudpmudeckas GpyHk- Mp 1..-Mp 15,
HeHus. nus, e€ cBoiicTBa u rpaduk. Mcnons3oBanue rpaduka QyHKIUU 1 PEHICHUS YpaB- Mk 1. — Mk 22,
Henuii. Jlorapupmudeckue ypaBHeHUsI. OCHOBHBIE METOBI PEIICHUS JIOTapU(pMUIeC- Yol —VYn28,
CKUX ypaBHEHUH. PaBHOCHIIbHBIE MEpeX0/ibl B PELLICHUU JIOTapU(PMUUECKUX ypaBHE- 3nl. —3m 32,
HUH. OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
B ToM yucie npakTH4ecKuX U Ja0OpaTOPHBIX 3aHSATHIA: -
CamocTosiTenbHas pabora: -
Tema 1.6. Tpuzono- | Conepxanue: JIP 1-8
mempuueckue  6vipa- | CUHYC, KOCUHYC, TAHI'€HC M KOTAHT'€HC YMCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCH- M 1.- Mm 19,
JHCeHUA U YPA6HenuA. | HyC U apKTaHT'€HC YUCJIOBOTO apryMeHTa. TpUroHoMeTpuyeckas OKpyXHOCTb, OIpe- Mp 1..-Mp 15,
JiefieHHe TPUTOHOMETPUUYECKHX (YHKIUN 4KCIOBOro apryMeHTa. OCHOBHBIE TPUTO- Mk 1. - Mk 22.,
HOoMeTpuueckue popmyibl. [IpeobpazoBanue TpUrOHOMETPUYECKUX BbhIpaskeHUH. Pe- Yo l.- V28,
LIIEHHE TPUTOHOMETPUUECKUX YPABHEHHM. 3nl. - 3m 32,
OK 01., OK 02., OK 03.,
IIK 5.1,
1,2,3
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B ToM ynclie npakTuueckux U 1a00paTOPHBIX 3aHSATUM:

CamocrosTenbHas padora:

Tema 1.7. Ilocneoosa- | Conepxxanue: 8 JIP 1-8
menvHocmu u npozpec- | IlocienoBaTeIbHOCTH, CIIOCOOBI 3aJIaHMsl MOCEAOBaTeIbHOCTEH. MeTo1 MaTeMaTH- Mi 1.- M 19.,
cuu. YECKOM MHIYKIMU. MOHOTOHHBIE U OTPaHUYCHHBIC MOcienoBaTeabHoCcTU. cTopus Mp 1..-Mp 15.,
aHanm3a 0ECKOHEYHO MalbIX. ApudMeTnyeckas U reoMeTpruieckas nporpeccun. bec- Mk 1. - Mk 22.,
KOHEUYHO yObIBaromias reoMmerpudeckas nporpeccus. Cymma 0€CKOHEYHO yOBbIBaro- Yo l. -V 28,
el reomeTpuuecKkoi nporpeccuu. JIMHEHBIN U HKCIIOHEHIIUATBHBIN pocT. Yuco e. 3nl. — 3m 32,
dopmyna CIOXKHBIX HPOUEHTOB. VCronb30BaHUE MPOTPECCUU ISl PELICHUS peallb- OK 01., 0K 02., OK 03.,
HBIX 3a/1a4 IPUKJIAJHOTO XapakTepa. IIK 5.1,
1,2,3
B TOM uncie npakTH4ecKux 1 Ja00paTOPHBIX 3aHSATHHA: - -
CamocrosiTenbHas pabora: - -
Tema 1.8. Henpepwvig- | Conepxanue: 8 JIP 1-8
note ynkyuu. Ilpous- | HenpepriBHbIE QYHKIMH W UX CBOWCTBA. Toduka pa3pbiBa. ACHUMITOTHI TpaHKOB M 1.- M 19,
600Has. ¢yukuii. CoiicTBa (GyHKUMH HENpPEpBhIBHBIX Ha OTpe3ke. MeToa MHTEepBaloOB IS Mp 1..-Mp 15,
peleHus HepaBeHCTB. [IprMeHeHre CBONCTB HENPEPhIBHBIX (GYHKLUHN I peleHHs Mk 1. - Mk 22.,
3anau. [lepBas u Bropas npousBoaHble GyHKIMU. OnpeneneHne, reOMeTpUYECKU 1 Ynl.—-VYn28,
¢u3nyecKuil CMbICI MPOU3BOAHON. YpaBHEHHE KacaTelbHOM K rpaduky (QyHKUIHU. 3nl. —3m 32.,
[Tpou3sBoHbIE 31eMeHTapHBIX GyHKIKN. [Ipon3BOIHAS CYyMMBI, IPOU3BEICHHMS], YACT- OK 01., OK 02., OK 03,,
HOT'O Y KOMITO3UIIUU (PYHKITHH. IIK 5.1,
1,2,3
B TOM uncie npakTH4ecKux 1 J1a00paTOPHBIX 3aHSATHIA: - -
CamocTtosiTenbHas padoTa: - -
3a 10 kaacc. Pa3nes 2. BBeenue B crepeoMeTpHIo 50 -
| Coneprxanne: 6 JIP 1-8
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Tema 2.1. Beeoenue ¢
cmepeomempuio.

OcHoBHBIE TIpOCTpaHCTBEHHBIE (UTyphl. [loHATHS cTepeoMeTpuu: TOYKa, MpsMasd,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE ITpaBUiIa U300paXKEHUsI HA PUCYHKE IJIOCKO-
CTH, ITapAJUIEIBHBIX MPSAMBIX (OTPE3KOB), CEpeauHbl OTpe3Ka. [IoHATusA: nepecexkaro-
myecs IUIOCKOCTH, IEPECEKAoIInecs NpsMas U IUIOCKOCTb; IOJIyIIPOCTPAHCTBO.
MHororpaHHuKH, U300paXKeHHe MPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYp, HECyIe-
CTBYIOUIMX OOBEKTOB. AKCHOMBI CTEPEOMETPHH U NepBble cieAcTBUs U3 Hux. Cro-
cOOBI 3aJaHHsI IPSIMBIX | IJIOCKOCTEH B pocTpaHcTBe. O003HAYEHNUS MPSIMBIX U TLIIOC-
kocreil. Ceuenus. M300paxeHne cedeHnit nupaMu/ipl, Kyoa u pu3Mbl, KOTOpPbIE IIPO-
XOJAT 4yepe3 ux péopa. MzoOpakeHue mnepecedeHus MmoyuyeHHbIX iockocteil. Pac-
KpalllMBaHHUE ITIOCTPOCHHBIX CEYCHUM pa3HbIMU LIBETaMH. MeTOoJ ClIe10B 11 IOCTPO-
eHus cedyeHuil. CBOMCTBA repeceyeHuil NpsAMBbIX U mtockoctel. Iloctpoenue ceuenunii
B IUpamuie, Kyoe rno Tpém toukaMm Ha péopax. Co3/iaHue BHIHOCHBIX YepTexel u 3a-
IIMCh IAaroB nocrpoeHus. Ilosropenne miannMmerpun. Teopema 0 IPONOPLUUOHAIIb-
HBIX oTpe3kax. [logobue TpeyronpHukoB. Teopema Menenas. PacuéTsl B ceueHusx Ha
BBIHOCHBIX 4epTexkax. McTopus pa3BUTHS IUIAHUMETPUH U CTEPEOMETPHUH.

M 1.- Mm 19.,

B ToM yucie npakTH4ecKuX U J1a0OpaTOPHBIX 3aHSATHIA:

CamocrosgTenpHas pa60T’dZ

Tema 2.2. Bzaumnoe
pacnonoicenue  nps-
MBbIX 6 npocmpancmae.

ConepxaHue:

B3aumHoe pacrnoniokeHue NpsMbIX B HpocTpaHCTBE. CKpelIuBaroluecs MpsSMBbIE.
IIpusHaku ckpemuBaromUXca NpsAMbIX. [lapamienpHble NpsMble B IIPOCTPAHCTBE.
TeopeMa 0 cylIeCTBOBaHUH M €AMHCTBEHHOCTH MPSMOM MapaJuIeIbHON JaHHOW Mpsi-
MO, MPOXOAAILEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIEKAILEH HA JAHHOW IPSIMOW.
JlemMa 0 mepeceueHnH napauIeNIbHBIX MPSAMBIX INIOCKOCTHIO. [lapamiensHOCTh TPEX
npsAMbIX. Teopema 0 TpEX MapajuleabHBIX MPSAMBIX. TeopeMa O CKpeLIUBarOIIUXCA
npsaMeIx. [TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA NaPALIEIBHOTO IIPO-
eKTUpoBaHus. M300paxkeHue pa3HbIX UIyp B mapauieiabHON npoekiuu. LlenTpans-
Has MPOEKIHUsA. YTOJ C COHAIPaBICHHBIMU CTOPOHAMH. YTOJI MEXKAY NMPSMBIMA. 3a-
Jlayd Ha J0Ka3aTelIbCTBO U UCCIEAOBAHUE, CBSI3aHHBIEC C PACIIOJIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE. JJ0OKa3bIBaTh TEOPEMY O PABEHCTBE YIJIOB C COHAIIPABICHHBIMH CTOPO-
HamMH. OOBSICHATB, YTO HA3bIBACTCS MapaJUICIbHBIM U HEHTPAJIbHBIM MTPOEKTHUPOBA-

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
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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HHUEM U KaK BBINOJHSACTCS MPOEKTUPOBaHKUE (PUTYP HA IMIIOCKOCTh. JlOKa3hIBaTh CBOM-
CTBa MapajlieIbHOro MpoeKTUupoBanus. M300paxaTs B mapaienbHON MPOSKIIUU pa3-
HbIEe reoMeTpuueckue Gpurypsl. Pemars crepeomMeTpruecKue 3ajauu Ha JOKa3aTesb-
CTBO U HCCJIEIOBAaHUE, CBSI3aHHBIE C PACIIONIOXKEHHEM MPSAMBIX B IpocTpancTse. [Ipo-
BOJUTH JIOKa3aTEJIbHbIE PACCYXKICHUS IIPU PEILIEHUU T€OMETPUUYECKUX 3a]1a4, CBA3aH-
HBIX CO B3aUMHBIM PACIIONIOKEHHEM MPSIMBIX B IpocTpaHcTBe. CpaBHUBATh, aHAIIU3H-
pOBaTh U OLIEHUBATh YTBEPXKJIEHUS C LIETIbIO BBISBICHMS JIOTUUECKU KOPPEKTHBIX U
HEKOPPEKTHBIX paccykJaeHuil. MonenupoBaTh pealbHbIE CUTYallMH, CBA3aHHbBIE CO
B3alMHBIM PacIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE, Ha sA3bIKe reomeTpun. Mccie-
JIOBaTh MOCTPOCHHBIE MOJIENIU C MCIOIb30BAaHHUEM F€OMETPUUECKUX MOHATUH U TEO-
pem, ammapata anreOpbl, nudpoBbx pecypcoB. [lomyuaTh mpeacTaBiIeHHE O IIEH-
TPaJIbHOM MPOESKTUPOBAHUU U 00 UCTOPUU pabOT MO TEOPUU NEPCIIEKTHUBBL

B toMm uncie MPAKTUYCCKUX U na60paToprlx 3aHATHH:

CamocrosTenbHas padora:

Tema 2.3. Ilapannens-
HOCMb RPAMBIX U RIIO0C-
Kocmeil 6 npocmpan-
cmee.

ConepxaHue:

ITonsTHA: mapaJUIeNbHOCTh NPSIMOM U TJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak mapait-
JENbHOCTH NPSMOM U mI0CKOCTU. CBOMCTBA NapajIeIbHOCTU MPSIMOM U IJIOCKOCTH.
I'eomeTprueckue 3a1a4u Ha BBIYMCIIEHUE U I0KA3aTENBCTBO, CBSI3aHHBIE C ITapajlIeiib-
HOCTBIO IIPSIMBIX U INIOCKOCTEN B IpocTpaHcTBeE. [locTpoeHne ceuenus, mpoXoasIero
yepes NaHHYI0 NPSMYIO Ha YEPTEKe U MapaluiesIbHOro Apyroi npsiMoin. Pacdér oTHo-
menuii. [lapannensHas mpoekius, mpuMeHeHHe Ui TOCTPOCHUS CeYeHUI KyOa u ma-
pamnenenunena. CpoiicTBa napasuienenunesna u npusMsl. [lapanienbHble MI0CKOCTH.
IIpr3Haku nmapajuieaIbHOCTH ABYX IUIOCKOCTER. TeopeMa O mapajieabHOCTH U €AUH-
CTBEHHOCTHU TUIOCKOCTH, MPOXOISAIIECH 4Yepe3 TOUYKY, HE MPHUHAUICKAIIYI0 JTaHHOMN
MJIOCKOCTH U ceACTBUS U3 He€. CBOMCTBA MapalieIbHbIX IJIOCKOCTEHN: O Mapalieib-
HOCTH IIPSIMBIX MTEPECEUCHUS PU TEPECCUEHUH JBYX MAPATIIEIbHBIX INIOCKOCTEH Tpe-
Thel; 00 OTpe3Kax MapayIeNbHBIX MPSIMBIX, 3aKIIOYEHHBIX MEXIY MapaiedIbHbIMU
TJIOCKOCTSIMU; O TIEPECEUECHUH MPSIMOM € IBYMS MMapaJuIeIbHBIMU TIIOCKOCTSMM.

JIP 1-8
Mi 1.- M 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

B ToM ynclie npakTuuecKuX U 1a00paTOPHBIX 3aHATUM:
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CamocTtosiTenbHas padora:

Tema 2.4. Ilepnenou-
KYJIAPHOCMb RPAMbBIX U
njiockocmeit 6 npo-
cmpancmeae.

ConepxaHue:

[ToBTopenue: Teopema Iludaropa Ha MIOCKOCTH, TPUTOHOMETPUS TPIMOYTOIBHOTO
TpeyrojapHuKa. CBOMCTBa Ky0a U MPpsAMOYTOJIBHOIO Napajenenunesna. Beruncnenue
JUIMH OTPE3KOB B Ky0Oe U MPSIMOYTOJIbHOM Hapaienenunesne. IlepneHankynspHOCTb
IPSIMOM M IIOCKOCTHU. [IpU3HaK nepneHAuKyIspHOCTH IPSIMOU M ILIOCKOCTH. Teo-
peMa O CyIIEeCTBOBAHUH U €IMHCTBEHHOCTH NPAMOU, IPOXOIALICH Yepe3 TOUKY Ipo-
CTPaHCTBA U NEPIECHANKYIISPHOM K INIOCKOCTHU. [[ITIOCKOCTH M IEPIIEH IUKYIISIPHBIE UM
npsiMasi B MHOrorpaHHukax. llepnennukynsap u HakiionHas. [locrpoenue nepnesau-
KyJIsipa U3 TOUKU Ha npsMyro. Teopema o Tpéx neprneHAuKymspax (mpsMas 1 oopat-
Hast). YToJI MEXIy CKpELMBalOIUMUCS NpsAMBIMU. [lonck neprneHauKyaspHbIX Ipsi-
MBIX € IOMOIIBIO NIEPIEHIUKYISIPHBIX IIJI0CKOCTEN OPTOroHaNbHOE IPOEKTUPOBAHHUE.
[Moctpoenue cedenunit Kyba, MPU3MBbI, MPABIIILHONW MHUPAMHUIBI C TIOMOIIBIO OPTOTO-
HaJIbHOM mpoekuuu. CUMMETpUsl B IPOCTPAHCTBE OTHOCUTENBHO IIOocKocTH. [Imoc-
KOCTH CHMMETPHUHA B MHOTOrpaHHHKax. [IpH3HaK NnepneHauKyIspHOCTH NPSMOM U
IUIOCKOCTH KaK ciiecTBue cummeTpun. [IpaBunbabie MHOrorpanHuky Pacuér paccro-
SHUWA OT TOYKH /10 MIOCKOCTH. CriocoObl OMYCTUTh MEPHEHAUKYISAPbI: CUMMETpPUSI,
CABMI TOYKH I10 NapajuiebHON npsiMoi. CIBUI 110 HeNapauIeIbHOU IPSAMOM, U3Me-
HEHUE PaCCTOSHMII.

B ToM yucie npakTH4ecKuX U JJa0OpaTOPHBIX 3aHSATHIA:

CamocTtosiTenbHas padorta:

Tema 2.5. Yenwt u pac-
CMOAHUA.

ConepxaHue:

[ToBTOpEHUE: yroa Mexay NpsIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPHSI B TPOU3BOJIBHOM
TPEYroJbHUKE, TeOpeMa KOCUHYCOB. [IoBTOpeHuE: yron Mex1y CKpeIlUBarOIIUMHCS
NpsIMBIMU B IIPOCTPAHCTBE. ['eoMeTpruyecKkrne METOIbl BBIYMCICHUS yIila MEeXAY Ipsi-
MBIMHM B MHOT'OI'paHHHUKaX. J[ByrpaHHbIi yroi. CBONCTBO JIMHEHHBIX YIJIOB JBYIpaH-
Horo yria. [lepnenaukymnspHblie maockoctd. CBONCTBA B3aUMHO MEPIEHIUKYISIPHBIX
iockocTell. [lpu3Hak nepneHInKynsIpHOCTH IUIOCKOCTEN; TEOpEMa O MPSAMOM mepe-

JIP 1-8
Mi 1.- Mm 19.,
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
Mi 1.- Mm 19.,
Mp 1..-Mp 15,
Mk 1. — Mk 22.,
Vol.-VYn?28,
3nl. —3m 32.,
OK 01., 0K 02., OK 03.,
IIK 5.1.,
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CEYECHUS JIBYX IUIOCKOCTEH MEPIECHAUKYISPHBIX TPEThEeU IIIOCKOCTH. IIpsAMOyross-
HBI Mapasuienenunen; Ky0; U3MepeHus, CBOMCTBA MPSMOYTOJIbHOTO Hapasuiesenu-
nena. Teopema o AMaroHaIu NpsIMOYTOJIBHOTO ITapaJuIeIeIUIe ia U CIIEICTBAE U3 HEE.
CrepeomeTprueckue U MPUKIAAHBIE 3a/1a4, CBA3aHHBIE CO B3aMMHBIM PacloJIOXKe-
HUEM IPsAMBIX U IUIOCKOCTH. [IOBTOpEeHME: CKpeluBaronuecs MnpsmMble, napauieib-
HbIE IJIOCKOCTH B CTaHJIaPTHBIX MHOrorpaHHukax. [lapa mapamienbHbIX IIIOCKOCTEN
Ha CKPEIMBAIOIINXCS IPAMBIX, PACCTOSHHUE MEXKY CKPELIUBAIOIMMUCS IIPSIMBIMU B
NpOoCThIX cuTyauusx. OmyckaHue NepHeHANKYJISPOB, BBIYUCICHUE PACCTOSHHUM OT
TOYKH JI0 TOYKH; IPSAMOU; IFIOCKOCTH. BhIUKCIIEHHE pACCTOSHUN MEXY CKPELIUBAKO-
LIMMUCS IPSMBIMH C IIOMOLIBIO MEPIEHANKYIISIPHON INIOCKOCTU. TpEXTpaHHbINA yro,
HEpaBEHCTBA Il TPEXTpaHHBIX yrioB. Teopema Iludaropa, TeopeMbl KOCHHYCOB H
CHUHYCOB JJIsl TPEXTPAHHOIO yrila. DJIeMEeHThl chepruuecKoil TeOMEeTpUM: reojie3nye-
CKHE JIMHUU Ha 3eMJIe.

1,2,3

B ToM yucie npakTH4ecKuX U J1abOpaTOPHBIX 3aHSATHIA:

CamocrosgTenpHas pa(’)oTa:

Tema 2.6. Muozozcpan- | Conepxanue: JIP 1-8

HUKU. CucremaTtu3zanuus 3HaHui: MHOrorpaHHuK U ero anieMeHTsl. [lupamuna. Buael nupa- M 1.- Mn 19.,
mug. [IpasuibHas nupamuaa. [Ipusma. [Ipsmas n HakiionHas npusMmel. [IpaBunbpHas Mp 1..-Mp 15.,
npusma. [Ipsmoii napannenenunen, NpsMOYToJIbHBINA Napaenenunes, Kyo. Beimyk- Mk 1. - Mk 22.,
Jble MHOTOrpaHHUKH. Teopema Oiinepa. [IpaBuibHbIE M MONYNpPaBUILHBIE MHOTO- Yol.—VYn28,
TPaHHUKH. 3nl. - 3m 32,

OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3

B ToM uncne npakTudeckux u 1ad0paToOpHBIX 3aHITHIL: -
CamocTosiTenbHas padoTa: -
Coneprxanue: JIP 1-8
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Tema 2.7. Bekmopwt 6

[lonsiTE BekTOpa Ha MIOCKOCTU U B mpocTpaHcTBE. CymMMa M pa3HOCTb BEKTOPOB,

M 1.- Mm 19.,

npocmpancmee. MIpaBUJIO MapajuIeNeNuIlea, YMHOKEHUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOPaA MO Mp 1..- Mp 15,
0a3ucy TpEx BEKTOPOB, HE JIeXKAIINX B OAHOU MII0CKOCTH. CKasipHOE MPOU3BEICHUE, Mk 1. — Mk 22,
BBIYMCIICHHUE YTJIa MEXKy BEKTOpamMu B mpocTpancTBe. [IpocTeiinime 3a1auu ¢ BEKTO- Yo l.—Vno28.,
pamu. [IBmxeHus npoctpancTBa. OToOpaKeHHsI. 3nl. —3m 32.,
OK 01., OK 02., OK 03.,
IIK 5.1,
1,2,3
B ToMm unciie mpakTrueckux U 1a00paTOPHBIX 3aHITHI: - -
CamocrositenbHas pabora: - -
Tema 2.8. Jleurncenun. | Conepxxanue: 6 JIP 1-8
JIBmxkeHus 1 paBeHCTBO uryp. OOmuiye CBONCTBA ABMKEHHA. BBl NIBMKSHUH: T1a- M 1.- Mm 19,
paJlJIeNIbHBIN NIEPEHOC, IIEHTpalbHAs CUMMETPHS, 3epKajbHasi CUMMETPHUS, TOBOPOT Mp 1..-Mp 15.,
BOKpYT mipsimoii. [IpeoOpazoBanms nmomodus. [psmas u chepa Ditnepa. 'eomerpuye- Mk 1. - Mk 22.,
CKHE 3a/1a4i Ha TPUMEHEHUE JBUKCHUS. Vol.—Vno28.,
3ml. —3m 32.,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
B ToMm ynciie mpakTuueckux U 1ab0paTOPHBIX 3aHSTHH: - -
CamocTrosTenbHas padora: - -
IIpomexyTouyHas aTTecTanus — Apyras (popma KoHTpoJs B 1 cemecTpe - -
Pa3nen 3. DiemenTsl Teopuu rpagos 40
Tema 3.1. Inemenmot | Conepxanue: 6 JIP 1-8
meopuu 2paghoe. I'pad, cBa3HbIN rpad, npeacTaBieHUe 3aaun ¢ ToMoIIbio rpada. CTeneHp (BajJeHT- M 1.- Mn 19.,
HocTh) BepiiuHbL. 1yt B rpade. Lenu u muxisl. I'padsl Ha muiockoctu. Jepeso ciy- Mp 1..-Mp 15,
YaWHOTO SKCIIEPUMEHTA. Mk 1. — Mk 22.,
Ynl.—-V¥Yn28,
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3ml. —3m 32,
OK 01., 0K 02., OK 03.,

IIK 5.1,
1,2,3
B Tom ynciie npakTuueckux U 1ab0paTOPHBIX 3aHSATUM: -
CamocrosiTenbHas paborta: -
Tema 3.2. Cnyuaiinwvie | Conepxanue: JIP 1-8
onvimol,  ciayuaiinvle | CydaiiHbIE SKCTIEPUMEHTHI (OIBITHI) M CIy4alHbIE COOBITHSI. DJIEMEHTAapHBIE COOBI- M 1.- Mn 19.,
coovimua u gepoamuo- | Tus (Ucxonpl). BeposaTHOCTh cirydaifHOro coObITHSA. BeposiTHOCTH COOBITHIA B OIIBITAX Mp 1..-Mp 15,
cmu coovimuil. C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH. Mk 1. — Mk 22,
Yol.—-VYn28,
3ml. — 3m 32.,
OK 01., 0K 02., OK 03.,
K 5.1.,
1,2,3
B ToM yucie npakTH4ecKuX U JJa0OpaTOPHBIX 3aHSATHIA: -
CamocTosiTenbHas padorta: -
Tema 3.3. Onepayuu | Conepxanue: JIP 1-8
Hao mnoxcecmeamu u | llepeceuenne, oObEIUMHEHNE MHOKECTB U COOBITHI, MPOTUBOIOJIOKHBIE COOBITHS. M 1.- M 19,
coovimuamu. Cnoxce- | opmyna cI0XKeHHUs BEPOSITHOCTEH Y CIIOBHAS BEPOSITHOCTb. Y MHOXKEHHE BEPOSITHO- Mp 1..-Mp 15,
Hue u ymnodxcenue ee- | creil. opmyna ycioBHON BeposTHOCTH. PopMyia 1oiaHoW BeposTHOCTH. Dopmyna Mk 1. - Mk 22.,
poamnocmeii. Ycnos- | baiieca. HezaBucumbie coObITHS. Yo l.—- VY28,
Has 6€pPOAMHOCHLb. 3nl. —3m 32.,
Hezasucumvie coowvl- OK 01., 0K 02., OK 03.,
mus. IIK 5.1.,
1,2,3

B ToM uncie MPAKTUYCCKUX 1 Ha60paTOpHHX 3aHITHH:
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CamocTtosiTenbHas padora:

Tema 3.4. Inemenmur | Conepxanue: JIP 1-8
KOMOUHAmMoOpuKu. KomOunaropHoe npaBuiio ymHoxeHus. [lepectanoBku u dakTopuan. Yucno covera- M 1.- Mn 19.,
Huil. Tpeyronasauk [lackans. @opmyna 6unoma HeroToHa. 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
B ToMm unuciie npakTHUeCcKHUX U JIaDOpaTOPHBIX 3aHSITHIA: -
CamocrosiTenbHas pabora: -
Tema 3.5. Cepuu no- | Conepxanue: JIP 1-8
cnedogamenvHbix uc- | buHapHBINM ciy4aiiHbIi ONBIT (UCIIBITAHKE), YCIIEX U Heyaaua. HezaBucumbie UCTIbITA- M 1.- Mm 19,
noimanui. Hcnoima- | Hust. Cepus HE3aBUCUMBIX MCIIBITAHUM 10 iepBoro ycnexa. Cepusi HE3aBUCUMBIX HC- Mp 1..-Mp 15,
nusa bepuynnu. Cny- | neiranuii bepaynnu. CinydaiiHblil BBIOOP U3 KOHEUHOM COBOKYIHOCTH. [IpakTnueckas Mk 1. - Mk 22.,
YaiiHBlil 6b100P U3 KO- | pabdoTa C UCTIONH30BAHUEM AIIEKTPOHHBIX TAOIHII. Yol.—VYn28,
HeuHOoul COBOKYNHO- 3nl. —3m 32,
cmu. OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
B ToM yucie npakTH4ecKuX M JIabOpaTOPHBIX 3aHSATHM: -
CamocTtosiTenbHas padorta: -
Tema 3.6. Cnyuaiinwte | Conepxanue: JIP 1-8
eenuuunsvl u pacnpede- | CnyyaiiHas BenuunHa. Pacnipenenenue BeposiTHOCTed. J(narpamMa pacnpeneneHus. M 1.- Mm 19,
JIeHUus. Onepanun Haj ciydaiHbIMH BennuuHaMu. I[Ipumeps! pacnpenenenuil. bruHapHas Mp 1..-Mp 15.,
Mk 1. — Mk 22.,
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ciayyaiHasa BenuuuHa. ['eomerpruueckoe pacnpeneiieHue. bunomuanbHoe pacpene-

Yol.—-VYn28,

JeHre. MaremaTuueckoe OXXuaaHue ciaydaitHoil BeanuuHbl. COBMECTHOE pacrpese- 3nl. —3m 32,
JIEHUE JIBYX CllydyalHbIX BeauuuH. HezaBucumeble citydaiinble BenuuuHbl. CBOMCTBa OK 01., 0K 02., OK 03.,
MaTeMaTH4YeCKOTro O’KHIaHusl. MaTeMaTH4decKoe OXugaHue OMHApHOU CiTydaitHOM Be- [IK 5.1.,
AMYuHBL. MareMaTHuecKoe 0KUJaHHe TeOMETPUIECKOT0 1 OMHOMHUAILHOTO pacipe- 1,2,3
neneHuit. Jlucrnepeus U ctaHaapTHOE OTKJIOHEHHE. [[ucnepcust OMHapHOW CiiydaitHOM
BennurHbl. CBOMCTBA qucnepcuu. MaTeMaTHuecKoe 05KUIaHUE ITPOU3BEACHUS U JUC-
nepcus CyMMbl HE3aBUCUMBIX CITy4alHBIX BeJMYHH. J{ucnepcus OMHOMHAIBHOTO pac-
npenenenus. [Ipaktndeckas paboTa ¢ UCIONb30BaHUEM AIEKTPOHHBIX Tabmui. CTpo-
UTh U pacro3HaBaTh FeOMETpUUYECKOe U OMHOMUATIbHOE pacnpeenenus. Pemats 3a-
Jlauy Ha BBIYMCIIEHUE MaTeMaTH4eCcKoro oxkuaanusi. CTpoUTh COBMECTHBIE pacrpeie-
nenusi. U3ydyats cBOMCTBAa MaTeMaTHYECKOTO OKUIaHuUs. PeaTs 3aauu ¢ MoMoIIbI0
M3YYEHHBIX CBOMCTB. [10 n3yueHHbIM opMysiaM HaXOJUTh MATEMAaTUYECKHE OXKHIa-
HUS CITyYalHBIX BEIMYMH, UMEIOIINX T'eOMETPUIEeCcKoe 1 OMHOMUATIBHOE pacipeiee-
Hus. OcBauBaTh MOHATHS: AUCIIEPCHUS, CTAHIAPTHOE OTKJIOHEHHWE CIIy4allHON BeH-
yrHbl. HaxomuTh qucnepcuto no pacnpeaeneHuto. M3yuaTts cBoiicTBa nucnepcuu. [1o
U3y4eHHBIM (OpMyJIaM HAaXOJHUTh TUCIIEPCHIO OWHOMHUAIBHOTO pACHpEiCICHUsS, B
TOM YHCJIE B XOJI€ MPAKTUYECKOU pabOTHlI.
B ToMm unciie npakTHUeCKHUX U JIaDOpaTOPHBIX 3aHSITHIA: - -
CamocTtosiTenbHas padorta: - -
3a 11 kanacc. Paznen 4. Hecnedosanue ghynkyuil ¢ nomouspio npou3800Hou 64 -
Tema 4.1. Hccneoosa- | Conepxanue: 6 JIP 1-8
Hue ynxkyuii ¢ nomo- | [IpuMeHeHne MPOU3BOIHON K MCCIIEOBaHUIO (DYHKIMI HA MOHOTOHHOCTB U DKCTpe- M 1.- Mm 19,
Wib10 NPOU360OHOII. MyMbl. HaxosxaeHne HaubosIblIero 1 HAMMEHbIIEro 3HaYeHUsI HEMPEePhIBHOW (yHK- Mp 1..-Mp 15,
uu Ha oTpeske. [I[puMeHeHne npon3BOAHON ISl HAXOKICHUS HAUITYy4YlIETO PEeIEHUs Mk 1. - Mk 22.,
B IIPUKJIAIHBIX 3a7a4ax, JJIs ONPEACIICHUS CKOPOCTH U YCKOPEHUS IIPOLIECCa, 3a0aH- Yol.—VYno28.,
Horo ¢opmynoil wiu rpapukom. Komnosunust ¢pynkumii. I'eomerpuueckue oopassl 3nl. - 3m 32,
YPaBHEHU! U HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH. OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3

B ToM uncie MPAKTUYCCKUX 1 Ha60paTOpHHX 3aHITHH:
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CamocrosiTenbHas padora:

Tema 4.2. Ilepsooopas- | Conepxanue: JIP 1-8
Hasa u unmezpaJ. [TepBoobOpazHas, 0OCHOBHOE CBOICTBO nepBooOpasHbiX. IlepBooOpa3Hbie reMeHTap- M 1.- Mn 19.,
HbIX QyHKUui. [IpaBuia HaxoxaeHUs: nepBooOpasHbIX. MHTerpai. I'eomerpuueckuii Mp 1..-Mp 15,
CMBICJI WHTEerpaja. Beramcienue omnpenenéHHoro uHterpaia mo ¢opmyne Heto- Mk 1. — Mk 22,
toHa — JleitOnuna. [Ipumenenue uHTErpana g HAXOXKACHUS TUIOMIAJEH MIIOCKUX Yol.—VYno28.,
buryp u 06bEMOB reoMeTpuueckux Tel. [lpumepsl pemenuii nuddepeHnnaIbHbIX 3nl. -3m 32,
ypaBHEHUH. MaTemMaTHuuecKoe MOJEIUPOBAHUE PEAbHBIX MPOLECCOB C MOMOIIBIO OK 01., 0K 02., OK 03.,
muddepeHIaNbHBIX ypaBHEHUH. K 5.1.,
1,2,3
B ToM yucie npakTH4ecKuX U JJa0OpaTOPHBIX 3aHSATHIA: -
CamocrosiTenbHas pabora: -
Tema 4.3. Ipaghuxu | Conepxanue: JIP 1-8
mpuzonomempuue- Tpuronomerpuueckue QyHKIHNH, UX CBOMCTBa U rpaduku. OT00p KOpHEH TPUTOHO- M 1.- Mn 19.,
ckux gynxyuii. Tpuco- | METpUYECKUX ypaBHEHUH C MOMOMIBIO TPUTOHOMETPHYECKON OKPY)KHOCTHU. Pemenue Mp 1..-Mp 15,
HOMempuuecKue Hepa- | TPUTrOHOMETPUYECKUX HEPABEHCTB. Mk 1. - Mk 22.,
éencmad. Yol.—VYno28.,
3nl. - 3m 32,
OK 01., 0K 02., OK 03.,
K 5.1.,
1,2,3
B ToM yucie npakTH4ecKuX U J1a0OpaTOPHBIX 3aHSATHIA: -
CamocTtosiTenbHas padorTa: -
Coneprxanue: JIP 1-8
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Tema 4.4. Hppayuo-

OcCHOBHBIE METOBI PELICHUS MTOKA3aTeIbHBIX U JIorapupMUUEcKuX HepaBeHCTB. Oc-

M 1.- Mm 19.,

HanbHble, NOKA3amenb- | HOBHbIE METO/bI PEIICHUS] HPPallMOHANILHBIX HEepaBeHCTB. [ paduueckue MeToas! pe- Mp 1..- Mp 15,,
Hble u Jo2apugmuye- | CHUS UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U JOrapu(PMUUYECKUX YpaBHEHHUH U Hepa- Mk 1. - Mk 22.,
CKue Hepagencmaed. BEHCTB. Yo l.—Vno28.,
3ml. —3m 32,
OK 01., OK 02., OK 03.,
K 5.1.,
1,2,3
B ToMm unciie mpakTrueckux U 1a00paTOPHBIX 3aHITHI: -
CamocrosTenpHas padora: -
Tema 4.5. Komnnexc- | Conepxxanue: JIP 1-8
Hble yucna. KommuiekcHbie uncia. Anredpanyeckasi 1 TpPUTOHOMETpUIecKasi (pOpMbl 3alUCH KOM- M 1.- Mm 19.,
TUIEKCHOTO Yrciia. Apu(METHIECKHE OTIepallii ¢ KOMILIEKCHBIME YuciiaMu. M300pa- Mp 1..-Mp 15.,
JKEHHE KOMIUIEKCHBIX YHCEI Ha KOOpAMHATHOM mockocTi. @opmyna Myaspa. Kopau Mk 1. — Mk 22,
N-0¥ CTENEHU U3 KOMIUIEKCHOTO uncia. [I[puMeHeHne KOMIIEKCHBIX YMCEN JJIS pellie- Vol.—Vno28.,
HUS (PU3NYECKUX U TEOMETPUYECCKUX 3a71a4. 3nl. —3m 32.,
OK 01., 0K 02., OK 03.,
K 5.1.,
1,2,3
B ToM ymclie npakTuuecKux v 1a00paTOPHBIX 3aHATHM: -
CamocTtosiTenbHas padorta: -
Tema 4.6. Hamypano- | Conepxanue: JIP 1-8
Hble u yenvle uucia. Harypanbnble u nensie uncna. [I[puMeHeHne TpU3HAKOB JEIMMOCTU LIEJIBIX YHUCE, M 1.- Mm 19.,
HO/I u HOK, ocTtaTkoB no moxaymto, anropurma EBkinaa ajis penieHus 3aiad B 1ie- Mp 1..-Mp 15.,
JIBIX YMUCIIAX. Mk 1. — Mk 22.,
Yo l.—- VY28,
3nl. —3m 32.,

OK 01., 0K 02., OK 03.,
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B ToMm unciie mpakTryeckux 1 1a00paTOPHBIX 3aHITHH:
CamocrosiTenpHas padora: -
Tema 4.7. Cucmemot | Conepxanue: JIP 1-8
payuonanvuvix, uppa- | CucremMa U COBOKYIMHOCTb ypaBHEHMH. PaBHOCHUJIbHBIE CUCTEMBI U CHUCTEMBI-CIE]- Mn 1.- M 19.,
UUOHAIbHBIX hOKa3a- | cTBUs. OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U COBOKYITHOCTEHN paliMoHaIbHBIX, Hppa- Mp 1..-Mp 15,
menbHbIX U J02apud- | IMOHAIBHBIX, TTOKAa3aTeIbHBIX U Jorapu@MuyYecKkux ypaBHeHui. [IpumMeHeHre ypas- Mk 1. — Mk 22,
MUYECKUX ypaeHenuil. | HeHUil, CHCTEM M HEPABEHCTB K PEIICHUIO0 MaTEMAaTUUECKHX 3a/1a4 U 3a]1a4 U3 pa3jind- Vol.—Vno28.,
HBIX 00JIacTel HAYKU U peasbHOM KU3HU, HHTEPIPETAIUS MOTYYSHHBIX Pe3yIbTaTOB. 3nl. —3m 32.,
OK 01., 0K 02., OK 03.,
K 5.1.,
1,2,3
B ToM yucie npakTH4ecKuX U J1abOpaTOPHBIX 3aHSATHIA: -
CamocrosTenpHas padora: -
Tema 4.8. 3aoauu c na- | Conepxanue: JIP 1-8
pamempamu. PanronaneHble, uppalnroHaibHble, TOKa3aTeNbHbIE, JOrapu(HMUIECKUE U TPUTOHO- M 1.- Mn 19.,
METPUYECKHE YPABHEHUS, HEPABEHCTBA M CUCTEMBI ¢ napamerpamu. llocrpoenue n Mp 1..- Mp 15,
MCCJIEI0BAHNE MAaTEMAaTUYECKUX MOJIENIEH pealbHbIX CUTYalluii C IOMOIIBIO ypaBHE- Mk 1. — Mk 22,
HUW, CUCTEM YPAaBHEHUH U HEPABEHCTB C MapaMETPaMH. Ynl.—-VYn28,
3ml. —3m 32,
OK 01., 0K 02., OK 03.,
K 5.1.,
1,2,3

B ToM ynclie npakTuuecKux U 1a00paTOPHBIX 3aHSATHM:

CamocTtosiTenbHas padota:
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Tema 4.9. Iloemope- | Conepxanue: 8 JIP 1-8
Hue, 0000uwienue, cu- | OCHOBHBIC MIOHATHS U METOJIbI Kypca, 0000IIECHHE U CHCTeMAaTH3allus 3HAaHUH. M 1.- M 19.,
cmemamu3ayua  3Ha- Mp 1..-Mp 15.,
Huil. Mk 1. — Mk 22.,
Yol.—-VYn28,
3ml. —3m 32,
OK 01., 0K 02., OK 03.,
IIK 5.1,
1,2,3
B Tom uncie npaktudyeckux u 1a00paTOPHBIX 3aHATUH: - -
CamocrosiTenbpHas pabora: - -
Pa3nes 5. AHanuTH4YecKasi reoMeTpust 28 -
Tema 5.1. Ananumuue- | Cosepxanue: 6 JIP 1-8
cKasa zeomempus. [ToBTOpEHME: KOOPAMHATHI BEKTOPA Ha IIIOCKOCTH U B IPOCTPAHCTBE, CKATIIPHOE MPO- M 1.- Mm 19.,
U3BEJCHUE BEKTOPOB, BEIYUCICHUE YITIa MKy BEKTOPAMH B IIPOCTPAHCTBE. Y paBHE- Mp 1..-Mp 15.,
HUE MIPSAMOM, MPOXOALIEH Yepe3 IB€ TOUKU. Y paBHEHUE IIIOCKOCTH, HOpMaJlb, YpaB- Mk 1. — Mk 22,
HEHHE IJIOCKOCTH B OTpe3Kax. BekTopHoe npousBencHue. JINHEeHbIe HEpaBEHCTBA, Yol.—-VYn28,
JMHENHOE MPOrpaMMHUPOBAaHUE. AHATUTHUECKAE METOBI PAcUETa yria MEXKIy Ips- 3nl. - 3m 32,
MBIMH U MJIOCKOCTSIMU B MHOTOTpaHHUKaX. PopMysia paccTOSIHUS OT TOUKU JI0 TJI0C- OK 01., 0K 02., OK 03.,
KOCTH B KoopauHarax. HaxoxaeHne pacCTosSHUM OT TOYKU 0 IJIOCKOCTH B KyOe U IIK 5.1,
1,2,3

IIPaBUJIBHON MUPaMHUJIE.

Axmyanuzupoeamp GHaxThl 1 METObl INITAHUMETPUH, pEIIEBAaHTHBIE TEME, TIPOBOJUTH
aHasioruu. Ceo0ums NEUCTBUSI C BEKTOPAMU K aHAJIOTMYHBIM JAEUCTBUSIM C UX KOOP-
JUHaTaMU. Benomuume onpeneneHue CKaaipHOro YMHOXKEHUS U €ro CBOWCTBa. Boi-
Yyucaams ¢ TOMOIIBIO CKAIIPHOIO YMHOXKEHUS JJIMHBI BEKTOPOB, YIJIbl MKy HUMH,
YCTaHaBIIMBATh NEPIEHIUKYIIPHOCT BEKTOPOB. Bbigooums ypaBHEHNE IIOCKOCTH
1 (HOpMyIly pacCTOSHUS OT TOYKH A0 INIOCKOCTH. Pewams 3anauu, coyerast KOOpIu-
HaTHBIN U BEKTOPHBII MeToAbl. IIpogodump nornuecky KOPPEKTHBIE JOKA3aTEIbHbIE
pacCyXJI€HHUs IIPU PELIEHUU T€OMETPUYECKHUX 33/1a4 HA IPUMEHEHNE BEKTOPHO-KOOp-
JUHATHOTO METONA. AHANU3UPOBANd U MOOEIUPOEAmMb HA SA3bIKE TEOMETPUH PEAllb-
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HBbIE CUTYallUH, CBA3aHHBIE BEKTOpaMM U KoopauHaTamu. HMcciedoeamp 1OCTPOEH-
HbIE€ MOJIEJIM, B TOM YHUCJIE€ U C UCIOJIb30BAHUEM alnmapara aiareopsl. Mcnonvzosams
KOMIIBIOTEPHBIE IPOTPAMMbl. 3HAKOMUMbCA C UCTOPUEN PAa3BUTHSI MATEMATUKU.

B ToMm uucie HPAKTUYCCKHUX U Jla6opa'r0pnblx 3aHIATHH:

CamocrogrensHas }72,160”[3:

Tema 5.2. Oo6vém muo-
202paHHUKA.

Coneprxanue:

O06BeM Tena. OO0BEM PSMOYTOJILHOTO Napayieenuneaa. 3aaadn o0 yIBOeHUH Kyoa,
0 KBajparype Ky0a; o Tpucekiuu yria. CtepeoMeTpuuecKre 3aadu, CBSI3aHHbBIE C
00BEMOM TMPSMOYTOJIBHOTO mMapaiienenunena. [Ipukianneie 3aauu, cBs3aHHBIE C
BBIYHCIICHHEM 00bEMa MPAMOYTOIBHOTO napajuienenunena. O0bEM npsMon TPU3MBI.
CrepeoMeTpHuueckue 3a/1a4yu, CBSI3aHHbIE C BEIUUCICHHEM 00bEMOB MIPSMOM MPU3MBI.
[Ipuknansele 3a1auu, cBsI3aHHBIE C 00bEMOM IIPSIMON NPU3MBI. Beiuncienne o0bEM0OB
TeJ C MOMOIIBIO onpeAenéHHOro nuTerpana. O0bEM HaKIIOHHON MPU3MBI, TUPAMHU/IBI.
®opmyna o0bEMa nupamuasl. OTHOLIEHHE 00bEMOB TUPAMHUJ ¢ 00ImUM yrioMm. Cre-
peoMeTpHrUecKUe 3a/1auM, CBSI3aHHBIE ¢ 00BEMaMU HAKJIOHHOMW MPU3MBI, MUPAMUIBL.
[puxnagaeie 3agaun mo teme «OOBEMBI Te», CBSI3aHHBIE ¢ 0OBEMOM HAKJIOHHOM
npu3Mebl, nupamubl. [IpumeHenre o0bEMOB. BeluncieHne paccTOsSHUS 10 TIOCKO-
CTH.

B ToM yucie npakTH4ecKuX U JJa0OpaTOPHBIX 3aHSATHIA:

CamocrogTenpHas pa60Ta:

Tema 5.3. Tena spauie-
Hus.

ConepxaHue:

[{umHapryeckas MOBEPXHOCTh, 00pa3yrole HWIHHAPUYECKOi nmoBepxHocTH. Llu-
muuap. [Ipsmoit kpyrosoit nuimmHap. [nomane noBepxnocty nunuHapa. Konnueckas
MOBEPXHOCTh, OOpasyromue KoHuyeckoi mnoBepxHocTH. Konyc. Cedenue koHyca
IJIOCKOCTBIO, MapaJljIeNIbHOM MIOCKOCTH OCHOBaHUsA. Y ceu€HHbIN KoHyc. M300paxe-
HHUE KOHYCOB M YCEYEHHBIX KOHYCOB. [li1omaap 60KOBO MOBEPXHOCTH U MOJIHOM 110-
BEPXHOCTH KOHYyca. CTepeoMeTpruecKue 3aJaun Ha J1I0Ka3aTeIbCTBO U BbIUMCICHHE,
IIOCTPOCHHUEM CEYEHMM IWIMHApA, KoHyca. [IpukianHble 3a1aun, CBSI3aHHBIE C LIH-
muaapoM. Chepa u map. [lepecedenue cdepsl u mapa ¢ miockocthio. Kacanne mapa

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.,
Vo l.-VYno28,
3ml. —3m 32,
OK 01.,0K 02., OK 03.,
IIK 5.1.,
1,2,3
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u cdepsl IockocThio. Bun u n3obpaxenue mapa. Ypasaenue chepsl. Ilnomans
cdepsl u e€ yacreit. Cummerpus cdepsl u mapa. CTepeoMeTpudecKue 3a1a4u Ha J10-
Ka3aTeJbCTBO M BBIUUCICHHE, CBA3aHHBIE CO C(Eepoil U 1apoM, MOCTPOSHUEM HX Ce-
4yeHuil wiockocTeio. [Ipukinagaele 3amaun, cBs3aHHbIe co cepoid u mapom. [loBTo-
peHHe: OKPY>KHOCTh Ha TUIOCKOCTH, BHIYMCIICHUS B OKPYXHOCTH, CTaHJapTHBIE TO0-
Ous. Pasnmuunple KOMOMHAIMU TEJ BPAICHUS M MHOTOTPAHHUKOB. 3aJadudl 10 TeMe
«Tena 1 MOBEPXHOCTH BpAILICHUS.

B ToMm uncie HPAKTUYCCKHUX U Jla60paTOplIle 3aHIATHH:

CamocrogrensHas }72,160”[8:

Tema 5.4. ITnowaou | Conepxanue: 8 JIP 1-8
nogepxnocmu u 00b- | O66EM nuUHAPa. Teopema 00 00bEMe mpsaMoro muiauHapa. Ilnomaaun 6okoBoi u M 1.- Mn 19.,
EéMbl KpY2iblX mein. MIOJTHOM MOBEPXHOCTH HWIHHPA. Berancinenne 00bEMOB T C TOMOIIBIO ONpeenEH- Mp 1..-Mp 15.,
Horo unterpana. O6uém konyca. [Tnomanu 60k0BOI U MOTHON MOBEPXHOCTH KOHYCA. Mk 1. — Mk 22.,
CrepeomeTpuyuecKkue 3aauu, CBS3aHHBIE C BBIYMCICHHEM OOBEMOB LMIJIUHIPA, KO- Yol.—VYno28.,
nyca. [Ipuknaansie 3anaun o reme «O0bEMBI U IO TOBepxXHOCTEH Ten. O0bEM 3ml. —3m 32,
Iapa ¥ mapoBoro cextopa. Teopema 06 o0bpéme mapa. [Inomans cheprr. Crepeomer- OK 01., 0K 02., OK 03.,
pHYECKHe 3a7aui, CBSI3aHHbIE C BBIYMCIEHUEM 00BEMOB 11apa, MIAPOBOrO CETMEHTA, K 5.1.,
mapoBoro cektopa. [Ipuknagasie 3aaauun mo teme «O0BEMBI Te», CBA3aHHBIE C 00b- 1,2,3
éMoM 1mapa u miomaapio cepbl. COOTHOMIEHUS MEXKIY TUIOMAIIMU MOBEPXHOCTEN
u 00béMamu mo100HBIX Teu. [logo0HbIe Tenma B mpocTpaHcTBe. M3MeHeHne o0béma
npu oo6uun. CtepeoMeTpruiecKre 3aa4u, CBSI3aHHBIE C BEIUMCICHHEM 00BEMOB Tell
Y TJTIONIAZIEN TOBEPXHOCTEMN.
B ToM uncne npakTudeckux u 1ad0paToOpHBIX 3aHITHIL: - -
CamocrosiTenpHast pabora: - -
IIpome:xxyTouHasi aTTecTAlMsI 32 BTOPOii ceMecTp 16 gacos -
- Ok3a-
MEH
Bcero 250 -
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Jl1sl XapaKTepUCTUKN YPOBHSL OCBOEHUS y4eOHOr0 MaTepualla UCIIOJIb3YOTCS Cieytole 0003HaueHus:

1. - o3HaKOMUTENBHBIH (y3HABaHUE paHEe U3YUYECHHBIX 0OBEKTOB, CBOUCTB);

2. - penpoiyKTUBHBIN (BBIIOJIHEHUE IEATEIBHOCTH 110 00pa3ily, MHCTPYKLIUU HIIU 110/ PYKOBOJCTBOM);

3. - IPOAYKTHBHBIH (IUTAHUPOBAHHUE U CAMOCTOSITEIILHOE BHIIIOJHEHUE ICATEIILHOCTH, peIlIeHIE TPOOIEeMHBIX 3aad.
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4. YcnoBusi peajM3anMy NporpaMmbl y4eOHOro npeamMera

4.1. Insa peanu3anuyu NpPorpaMMbl y4eOHOI0 NmpeaMeTa npeayCMOTpPeHbl cie-
AyoLye crenuaJbHble NOMelleHus

Peanuzanus nporpaMmbl y4eOHOW IUCHUILIUHBI TpeOyeT HAIUYUs Y4eOHOTro
KaOWHEeTa: «COMHAIBHO-DPKOHOMHYECKUX TUCIIUATIIAHY.

YyebHas ayiuTOpus JUIsl TPOBENCHUSI 3aHATHI BCEX BUOB, TPETYCMOTPEHHBIX
o0pa3oBaTeabHON MPOrpaMMOM, B TOM YHCII€ TPYNIOBBIX U MHAUBUAYAJIbHBIX
KOHCYJIBTALIMH, TEKYIIET0 KOHTPOJIA ¥ POMEXKYTOUHOM arTecTauuu (AyIuTopus
Ne 22).

OcHaienue: [locagounble MecTa MO KOJIMYECTBY OOYyYarOIIMXCsl B TPYIIIE, pa-
O0oyee MecTO MpenoaaBaTes, A0cKa, mKad s XpaHeHUS METOIUYECKUX MaTe-
pHUaJoB, KOMIUIEKT Y4€OHUKOB, CTEH/IbI JJIs HATJIAHBIX MAaTEPUATIOB, MyJIbTUME-
JAWHBIA KOMIUIEKC, KOMIIBIOTEp, MHTEPAKTUBHAS AOCKa, mpoekTop, 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 oOecrneyeHne peajn3aluu 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 : anekrponHsbIi // 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 yriayOsieHHBIN YpoBHB) : yueOHuk / JI. C. Atana-
csiH, JI. C. Kucenesa, 3. I'. [lo3nsik [u ap.]. - 7-€ u3., nepepaboTaHHOE U JI0TIOJ-
HeHHoe - Mockaa : [Ipocsemenue, 2022. - 287 c.

. boromosios, H. B. MaremaTuka : yueOHUK JJIsi cpeiHero MpodeCCUOHAIBHOTO

obpazoBanus / H. B. boromonos, I1. . Camoitnenko. — 5-e¢ u3a., mepepad. u
non. — Mocksa : UzmarensctBo Opaiit, 2024. — 401 ¢. — (IIpodeccrnonans-
Hoe oOpazoBanue). — ISBN 978-5-534-07878-7. — Tekct : anexkTponHsIii // O6-
pa3oBaTenbHas iatdopma FOpaiit [caitT]. —
URL.: https://urait.ru/bcode/536607
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4.2.2. OCHOBHBIE YJICKTPOHHBIE U3JAHUSA
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 J0ocTyIa kK 00pa3oBaTelbHBIM pecypcam. https://window.edu.ru/

4.2.3. JlonoHUTEIbHbIe HCTOYHUKH

1.

MaremMaTrka : y4eOHUK JUIS CpeIHEro mnpodecCHOHATBLHOr0 oOpa3oBaHus /
O. B. TarapuukoB [u np.]; mox oOmel penakmueit O. B. TarapuukoBa. —
Mockaa : UznatensctBo FOpaiit, 2024. — 450 c. — (Ilpodeccuonansnoe odpa-
3oBanue). — ISBN 978-5-9916-6372-4. — TekcT : anekTpoHHbIN // O6pa3oBa-
tenbHas maTgopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/490214

. bammmaxkos, M. U., Matemaruka : yueOuuk / M. U. 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 mocoOue sl CpEeIHEro Mpo-

(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 : anekTpoHHbIi / OOpa3oBaTenbHas IiatT-
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

56



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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