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1. OBIIAS XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
YUYEBHOW JUCHUILINHBI OY/]1.04 MATEMATHKA

1.1. Mecro IMCHUIUVIMHBI B CTPYKTYpe OCHOBHOW mNpodeccHoHAIbLHOM
o0pa3oBaTeIbHOW MPOrPaMMbI:

VYyeOnass nucuuruinHa «MaTtemaTtuka» oOcBaMBaeTcs Ha YIayOJIeHHOM — ypOBHE,
OTHOCHTCS K TPEIMETHON 00pa30oBaTebHON 00JaCTH €CTECTBEHHO-MAaTEeMAaTHYECKOTO IIUKIIA
U SIBJSICTCS COCTABHOM YacThIO 00IIe00pa30BaTEeNLHOTO IHUKJIA OCHOBHOM 00pa3oBaTeNbHON
nporpammsel B cooTBeTcTBUE ¢ ®I'OC CIIO no cnemuansHoct 13.02.07 DnekTpocHabx)eHne
(mo otpacisim) (yTB. mpukazoM MwuHHUCTEpCcTBa oOpazoBanus U Hayku PD ot 14.12.2017 r.
Nel216) .

Pabouas mporpamMMa y4eOHOW JHCHUILIMHBI pa3paboTaHa Ha OCHOBE (eaepabHOTO
rOCy/IapCTBEHHOTO0 00pa30BaTeIbHOTO CTaHIApTa cpeaHero obmiero oOpa3oBaHus (YTB.

npukazoM MuHucTepcTBa 00pa3oBanust U Hayku PD ot 17.05.2012 r. Ne 413).

1.2. Heap 1 njiaHupyeMblie pe3yJbTaTbl 0CBOCHHUS IMCHHMIIJIMHbI:
Henn wm 3amaum: OCHOBHOWM LeNbI0 M3Y4YEHHMsS] Kypca SIBJISETCS Pa3BUTHE MBIIIICHMUS,
UCIOJIb30BaHUSI B IIOBCEAHEBHOM KM3HM UM 00€CHeYeHUs BO3MOYKHOCTH  YCIIEHUIHOI'O
IPOJOJDKEHU O0pa30BaHMs MO CIELUAIBHOCTSAM, CBS3aHHBIMM WJIM HE CBA3aHHBIMU C

MMPUKJIAAHBIM HCITI0JIb30BAHUCM MATCMATHKH.

3agaun:
— OBJIaACHHUEC KIIFOYEBBIMU IIOHATHAMU U 3aKOHOMepHOCT$IMI/I, Ha KOTOpI)IX CTpOI/ITCSI
MaTeMaTHKa, paclio3HaBaHUE COOTBETCTBYIONIUX MM IPU3HAKOB M B3aUMOCBSI3EH, CIIOCOOHOCTH

ACMOHCTPUPOBATH PA3JIMYHBIC ITOAXOJAbI K MATEMATUYCCKUX 3a1a1

— YMCHHC pCIIaTh IPAKTHUUYCCKHUE HW OCHOBHBIC TCOPCTUUCCKHC 3allda4r, XapaKTCPHBIC IJId

HUCIIOJB30BaHUA MaTCMaTUYCCKUX MCTOI OB,

— HaJIM4Yuc Hpe)lCTaBJ'IeHI/Iﬁ 0 MaTeMaTHKE KaK IEJIOCTHOH TCOpHH, 00 OCHOBHBIX CBS3SIX C

pa3iInIHbIMU y‘IC6HBIMI/I JUCHUITIIMHAMM.

B PE3yIbTaTC OCBOCHUA yqe6H0171 JUCHUILIAHBI CTYACHT JOJIKCH YME€Th:
V.1 BBIIIOJIHATH apI/I(i)MeTI/I‘—IeCKI/Ie HGﬁCTBI/I?I Haa 4uciiaMH, COo4Y€Tasd YCTHBIC W IMHMCBbMCHHBIC

IMpUEMBI, CpaBHHUBATb 3HAYCHUA YHCIOBBIX BBIpﬁ)K@HPIfI; BBIYUCIIATE 3HAYCHHA JJICMCHTAPHBIX

byHKIH;



V.2 HaxoauTh NpUOIMKEHHbIE 3HAYEHUs BEIMUYMH U MOTPEIIHOCTH BBIYMCICHUN (aOCOIIOTHYIO
Y OTHOCUTENBbHYIO); CPAaBHUBATh YMCJIOBBIE BBIPAKEHUS;  BBIIOJHATH C 33JaHHON TOYHOCTHIO
apudmeTHIecKre ACUCTBUS,

V.3 HaxoAuTh MOAYJIb M apryMEHT KOMIUIEKCHOI'O YHCIa; M300pa)xkaTb KOMIUIEKCHOE YHCIIO
Tre€OMETPUYECKHU; MEPEXOJUTh OT OAHOM (OPMBI KOMIUIEKCHOTO YHMCJIa K APYroi; BBIIOIHSTH
JEICTBUS HAJl YMCIIaMH, COUETasl YCTHHIE U IMCbMEHHBIE IPUEMBI;

V.4 HaxoauTh 3HAUYEHHUS KOPHS HAa OCHOBE ONPENEIICHHUS, UCIOJb3Ys IpHU HEOOXOIUMOCTU
UHCTPYMEHTAJIbHBIE CPEJCTBA; IOJb30BAThCS NPUOIMKEHHOM OLEHKOW NpU MPAKTUYECKUX
pacyerax; BBIIOJHATH IPeoOpPa3OBaHUS BbIPAXKEHUN, MPUMEHsAS (OPMYIbI, CBA3aHHBIE CO
CBOMCTBaMH KOPHEN;

V.5 HaXoAWUTh 3HAUYEHUE CTENEHW  HAa OCHOBE OINPEAENIEHUS, UCIOJb3Ys IIPH HEOOXOIUMOCTHU
UHCTPYMEHTAJIbHBIE CPEJCTBA; IOJb30BAaThCS NPUOJIMKEHHOM OLEHKOW NpH MPAKTUYECKUX
pacyerax; BBIIOJHATH NPeoOpa3OBaHUS BbIPAXKEHUN, NMPUMEHsAS (OPMYIbI, CBA3aHHBIE CO
CBOMCTBaMM CTCIICHCH;

V.6 ompenenaTs OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIHIA, MILTIOCTPUPOBATh WX Ha TpaduKax;
CTPOUTH I'paMKU U3YYEHHBIX (GYHKLUH, HIUTIOCTPUPOBATH 110 TpaduKy CBOWCTBA 3JI€MEHTapHBIX
GbyHKUUH; onpenensaTh cBoiicTBa GyHKUIMU MO GopMylie U 10 rpaduKy; UCIOIb30BaTh MOHATHE
(GYHKIMM JUJIs1 ONIMCAHUS U aHAIM3a 3aBUCUMOCTEN BEIMUNH;

V.7 crpouth TpaduK CTENEHHONH (QYHKIUH, ONpPEACTSATh CBOMCTBa (YHKIMH TO Tpaduky,
npeoOpa3oBbiBaTh rpaduky, 3agaBaTh OOpaTHYH0 (YHKLHIO AaHAIUTUYECKU U IpadUyecKu,
pelaTh nppaloHalbHbIe YPABHEHUS M HEPABEHCTBA PAa3IMYHBIMU CIIOCOOaMU;

V.8 cTpouth rpaduk noxaszarenbHON (YHKIMH, ONPEIENATh CBOMCTBA (PyHKUHMH MO Tpaduky,
npeoOpa3oBbIBaTh T'paUKH, pelIaTh MOKa3aTelbHble YPAaBHEHUS W HEPABEHCTBA Pa3IUYHBIMU
crioco0amH, petaTb CUCTEMbI IOKa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB,;

V.9 BbluMCHATh JOorapu(MUYECKHE BBIPAKEHUS, NPUMEHSTh CBOHCTBa JIorapuMoB K
peoOpa3oBaHUI0 BBIPAXKEHUM, CTPOUTHh TIpaduK JOrapupmMuUUeckod (QYHKIHMH, OINpPEAesaTh
cBoiicTBa Jjorapudmuueckord ¢QYHKIUM 1O Tpapuky, MNpeoOpa3oBbIBaTh TIpaduKH, pelaTh
JorapupMHUEcKue ypaBHEHHS U HEPAaBEHCTBA PAa3IMYHBIMU CIIOCO0aMH;

V.10  BbUMCIATH  3HAUEHHs  TPUTOHOMETPUYECKMX  (QYyHKIUH,  mnpeoOpa3oBHIBATH
TPUTOHOMETPHUUECKUE BBIPAXKEHUS, TOKA3bIBATh TPUTOHOMETPUUECKHE TOXKIECTBA;

V.11 pemars TPUTOHOMETPUYECKHAE YPABHEHUS U HEPABEHCTBA, CUCTEMBI;

V.12 BblUMCHATH 3HAY€HUE (QYHKIUHU IO 3aJaHHOMY 3HAYEHUIO apryMeHTa MpH Pa3InYHbIX
cnoco0ax 3afaHus (YHKIMU; CTPOUTH TpaUKH H3YYeHHBIX (DYHKIMHA, WIUTIOCTPUPOBATH IO
rpadguKky cCBOMCTBAa (DYHKITUH; BHIMOIHATH MTpeoOpa3oBaHus rpauKOB; UCIIOIL30BATh MOHSATHE

q)yHKHI/II/I JUIA OIIMCAaHHWs U aHaJIu3a 3aBHCHUMOCTECH BCJIIMYHH,



V.13 3amaBaTh 4YMCIOBBIE MOCIEAOBATEILHOCTH, BBIUUCIATH MPEAENbl MOCIEI0BATEIbHOCTEN,
HAaXOJUTh CyMMYy OECKOHEYHO YyOBIBAIOIIEH TIeOMETPUYECKOW MPOTPEeCcCUr; HaXOIUTh
MIPOU3BOTHBIC MIIEMEHTAPHBIX (PYHKIIHIA;

MCIIOJIb30BaTh MPOU3BOAHYIO JIJISl U3yUEHUsl CBOMCTB (DYHKUUN U MOCTPOCHUS IPaHUKOB, YMETh
OPUMEHSTh TPOU3BOJHYIO JJI TMPOBENEHUs MNPHUOIMKEHHBIX BBIYMCICHUN ,HAXOAWUTH
npuOIKeHHOEe 3HAaYeHHe (YHKIUU U e TpHpaIIeHHEe B TOYKE, HaxOJIUTh 3HAYCHUE
MPOU3BOTHON MO TpaduKy, ONpeneisTh CBOHCTBa (YHKIMU MO rpaduky e€ TpOU3BOIHOM.
pemiarh 3aAadyd IPUKIATHOTO XapakTepa, B TOM YHUCJIE COLUUAIbHO-DKOHOMHYECKHE U
dusnyeckue, Ha HaX0XJEHUE CKOPOCTU U YCKOPEHHUS;

V.14 HaxoauTh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKIHA, HCIOIH30BaTh MPOU3BOTHYIO IS
W3YYCHUS CBOMCTB (DYHKIUN U MOCTPOCHHS TPaQHUKOB; yMETh MPUMEHSTh MPOU3BOAHYIO IS
MPOBEJCHUS MPUOIMKEHHBIX BBIYHUCICHHUM, HAXOMUTh NPUOIIKEHHOE 3HAYeHHe (PYHKUIUU U e
IpUpalnieHue B TOUKe,  HaXOAWUTh 3HAYCHHE MPOM3BOAHOM IO rpaduKy, ONpeneisTh CBONCTBA
dbyHKIIH 110 TpaduKy e€ MPOU3BOTHON, PEeIIaTh 3aJa9d MPUKIAJHOTO  XapaKTepa, B TOM YHCIe
COIMAIbHO-9KOHOMUYECKHE U (PU3UYECKHEe, Ha HAXOXKICHHE CKOPOCTU U YCKOPEHHUS;

V.15 HaxoIuTh HEONpPENEIEHHBbI HHTErpai, BBIYUCIATH ONPENCIEHHBIM WHTErpajl, pelaTh
3aJa4M ¢ IPUMEHEHHUEM UHTerpaia B GU3UKe U TEOMETPUH;

V.16 onuceiBaTh B3aUMHOE PACIOJOKEHHUE TNPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATH CBOM CYKJICHHUS 00 3TOM PaCIIOIOKEHUH;

Y. 17 BbINONHATH JEUCTBUS C BEKTOPAMH TI'€OMETPUYECKH, PACKIAAbIBaTh BEKTOp IO
HaIlpaBJIEHUSM, HAXOJIUTh YTOJ MEX/1y BEKTOPaMU, TPOEKIUIO BEKTOPA HA OCh;

V.18 pemate mpocrediue 3aaud B KOOPJAWHATAX, BBIYHCIATH CKAJSIPHOE IPOU3BEIICHUE
BEKTOPOB, U300paKaTh BEKTOPHI B IPSIMOYTOJILHON CHCTEME KOOPIMHAT;

V.19 pacnozHaBaTh Ha dYepTexax W MOJENSAX TMPOCTPAHCTBEHHBIE (HOPMBI; COOTHOCUTH
TpeXMepHbIE OOBEKTHI C UX OMHUCAHUSIMHU, U300pAKECHUSIMH,

n300pakaTh OCHOBHBIE MHOTOTPAHHUKH; BBITIOJIHITH YEPTEXKH 110 YCIIOBUSM 3a7aY;

cmpoums npocmetiuiue cedenust Kyoa, npusmol, nUpamuobl,

pemarh IJIAHUMETPUYECKHE M MPOCTEUIINE CTEPEOMETPUUECKHE 3a/Jaud Ha HaxOXKJEHUE
TeOMETPUUECKUX BEIUYUH (IUIMH, YIIIOB, TUIOMIaAeH, 00bEMOB);

HCITOJIH30BATh MPH PEIIEHUN CTEPEOMETPUUECKHX 3a/1a4 TUTAaHUMETPpHIECKUe (haKThl U METOJIBI;
V.20 BBYHCIAT M H300pa)kaTh OCHOBHBIC AJIEMEHTHI TEJ BPAIICHHS; CTPOUTH MPOCTEUIINE
CEUYEHMS TeJl BpallleHUs;

V.21 HaxoauTh MJIOHIAJAM MOBEPXHOCTEH MPU3MBI, MUPAMUJIBI, TUIMHAPA, KOHyCa U IIapa;

HaXOJUTh 00BbEMBI TIPU3MBI, TUPAMUIBL, WIKHIPA, KOHYCA U 11apa;



V.23 BBIUHCIATH B MPOCTEUINX CIIy4asX BEPOSTHOCTH COOBITHH HAa OCHOBE IMOJICUETA YHCIIA
UCXOJI0B BEPOSTHOCTHBIN XapaKTep Pa3IMYHBIX IIPOLIECCOB OKPYKAIOIIETO MHUPA, IMPUMEHATH
AJId aHaJIM3a pCAJIbHBIX YMCJIOBBIX JAHHBIX, MIPCACTABJICHHBIX B BUAC AUArpaMM, Fpaq)HKOB; JJISL
aHaynM3a UHpOpMaLMK CTATUCTHYECKOTO XapaKTepa;

V.24 pemarb panuoHaibHbIe, IOKa3aTelbHbIE, Jorapumuueckue, TPUTOHOMETPUUYECKUE
YpaBHCHU:, CBOIAIIUCCA K JIMHEUHBIM U KBaApaTHbIM, a TaKKC AHAJIOTHYHBLIC HCPABCHCTBA,
UCTIOJIb30BaTh Tpa@UUECKUil METOJ PELIeHHUsS YPAaBHEHHH W HEPaBEHCTB, CUCTEM HEPAaBEHCTB;
n300paxaTh Ha KOOPJAUHATHOMN IMJIOCKOCTU PEIICHUs] YPaBHEHHM, HEPABEHCTB U CHCTEM C JABYMS
HEU3BECTHBIMU;

COCTAaBJIATh W PCIIAaTh YPABHCHHUA WM HCPABCHCTBA, CBA3BIBAIOIIWC HCU3BCCTHBIC BCIIMYMHLI B

TEKCTOBBIX (B TOM UYHMCJIE MPUKIAJHBIX) 3a/1aUax.

B PE3YyIbTaTC OCBOCHUA y‘IC6HOI>'I JUCHUIIIIAHBI CTYACHT JOJIKCH 3HATDb:

3.1 3HaueHHe MaTeMaTHYeCKOW HayKH Ui PELICHUs 3ajay, BOSHUKAIOLIUX B TEOPUH U MIPAKTUKE,
IIPOTY U B TO XKE BPEMS OTPAaHUYECHHOCTh MIPUMEHEHUSI MaTEMATHIECKUX METO/IOB K aHAIHM3Y U
HCCIICIOBAaHHUIO TIPOIIECCOB M SIBIICHUH B NPUPOAE M OOIIECTBE, MCTOPHIO PA3BUTHUS IMOHSITHUS
YuCciIa ONpelesieHUe 1eNbIX, palMOHAIbHBIX YHUCEN M JeMCTBUTENBHBIX YHMCEN; CTaHIapTHBIN
BUJI 3aIIMCH YHUCIIA;

3.2 onpeneneHue aOCONIOTHOM W OTHOCHUTEIbHOM IOTPEHIHOCTH MPUOIMKEHUS; IPUEMBI
BBIYUCIICHUH ¢ IPUOTIMKEHHBIMU TaHHBIMHU;

3.3omnpeneneHre KOMIUIEKCHOTO YUCIIA; MOIY/Ib M apryMEHT KOMIUIEKCHOTO YMCia; pa3inyHble
(opMBI KOMITJIEKCHOT'O YUCIIA;

3.4 onpeneneHue KOPHS HATYpaIbHOM CTETIEHH U €T0 CBOMCTBA,

3.5 ompeneneHue CTENEHHW C PANMOHATBHBIM W JEHCTBUTENLHBIM IIOKa3aTelieM; CBOWCTBA
CTETICHEM;

3.6 ompeneneHue 4MCIOBOM (YHKIMHU, COCOOBI €€ 3a7aHus; OCHOBHBIE CBOWCTBA YMCIOBBIX
GbyHKUMH; npocTeiiue npeodpazoBaHus rpaduKoB;

3.7 cBoiictBa M TpaduKU CTENEHHOM (YHKIHH, onpezaeneHue oOpaTHON (yHKUUH,
OTIpeNieNIeHNe UPPAIIMOHATIFHBIX YPaBHEHUH, CIIOCOOBI PEIIEHHUS] UPPAIMOHAIBHBIX YPaBHEHHUN H
HEPaBEHCTB;

3.8 cBoiicTBa M TpauKH TOKa3aTelIbHOM (YHKUIUHU, CIOCOOBI pPEIICHHUsS IOKa3aTelbHbIX
YpaBHEHUH U HEPABEHCTB;

3.9 onpenenenue norapupMuuecKor (HyHKIIMH, CBOMCTBA JIOTapU(PMUIECKON (yHKITUN;



3.10 cuHyC, KOCHMHYC, TAHT€HC, KOTAaHI€HC IPOM3BOJILHOTO YIJIa; paJuaHHas Mepa yIia;
BpamaTCJIbHOC ABUKCHUC, OCHOBHBLIC TPUTOHOMCTPUUCCKHUEC TOXKICCTBA. cDOpMy.HBI IMPUBCACHUS.
Cunyc, KOCHHYC M TaHT€HC CyMMbI U Pa3HOCTH JBYX YyriioB. CHHYC U KOCHHYC JIBOWHOIO yTJIa.
@opmynvl nonosunHozo yena. Illpeobpaszoeanus cymmvl mpucoOHOMempuyeckux @QyHKYuu 6
npouszeedeHue U npoussedenuss 8 cymmy. Buvipasicenue mpuconomempuueckux Qyukyutl yepes
ManeeHc MNoN08UHHO20 apeymenma. Ilpeobpazoeanusi TPOCTEUIINX TPUTOHOMETPHUECKUX

BBIPAKCHMI;

3.11 onpedenenue apxcunyca, apKKOCUHYCd, APKMAHSEHCA YUCAA, CIIOCOOBI PEUICHUS
TPUTOHOMETPUUECKUX YPAaBHEHHI U HEPABEHCTB;

3.12 cBoiicTBa ¥ rpad)MKd TPUTOHOMETPUUYECKUX (YHKIIMHA, CBOHMCTBA W TpaduKu oOpaTHBIX
TPUTOHOMETPUYCCKHUX (PYHKIIHIA,

3.13omnpeneneHne YUCIOBOM IMOCIEIOBATEILHOCTH, CIOCOOBI 3aJaHus W CBOMCTBA YHCIOBOM
MOCIIEOBATEbHOCTH, NOHAMUEe O npedeie NOC1e008ameNbHOCHU, CYWecmeosanue npeoeia
MOHOMOHHOU O02PAHUYEHHOU NOCIe008amenlbHOCMY, CYMMHPOBAaHUE IOCIIE0BATEILHOCTEH,
0EeCKOHEUHO YOBIBAOIasi FreOMETPUYECKasi POTPeccus U e€ CyMMa, noHsAmue O HenpepbleHOCMU
@yHKYuU. IPUEMBI BBIYUCIICHUS TIPE/ICIIOB MTOCIEA0BATEILHOCTEH U MPEACTIOB PYHKIIHIA .

3.14 ompeneneHue NPOM3BOAHOM, €€ TEOMETPUYECKUMH U (PU3UYECKHI CMBICH, TMpaBuiIa M
dopmynsl quddepeHIpoBaHus, ONpeAeIeHue BTOPOH MPOU3BOAHOM, MIPU3HAKK BO3PACTAHUS U
yObIBaHUST (DYHKIIMH, OTMPEACICHUE TOYEK IKCTPEMyMa, YCJIOBUS BBINYKJIOCTH BBEPX W BHU3
rpaduka QyHKIMH, TOYKH TIeperunda, cxeMmy UCClIeJOBaHus (PYHKIMH JIJIs TOCTPOSHUs (DYHKIINH,
QITOPUTM HAXOXJICHUS HAWMEHBIIET0 W HaWOONbIIEr0 3HA4YeHHUS (YHKIUH, ypaBHEHHUE
KacaTeJIbHOU.

3.15Tabnuny mepBoOOpa3HBIX d3JEMEHTapHBIX (QYyHKIUK, Gopmyny Heiorona — JleitOnuiia,
ompeieJIeHue UHTErpaja, CBOMCTBA MHTETrpaa;

3.16 ocHOBHBIE TOHSTHS M OIpPENETICHUS] CTEPEOMETPHM, UX H300pakeHHs U O00O3HAUEHUS;
ONpeNIeNICHUs] NapaJlJIebHBIX MPSAMbBIX, CKPEUIMBAIOIIMNXCA MPSIMBIX MEPECEKAIOLUXCS MPAMBbIX;
NPU3HAKK NapaJJIeNbHOCTA TMPSMBIX, NMPU3HAKU MEPHEHIUKYISIPHOCTU MPSMBIX, IMPU3HAKU
NapajuIeIbHOCTH  TUIOCKOCTEH, MPU3HAKK TEPICHAUKYISIPHOCTH TUIOCKOCTEH, TPHU3HAK
MEePIEHANKYJISIPHOCTH MPSIMON U TIOCKOCTH; OTPE/EICHUE MePIEeHIUKYIsIpa , HAKIOHHON U e€
MPOEKIIMM M WX CBOWCTBA; MOHSATHE OPTOTOHAIBHOTO O MapajUIeIbHOrO MPOECKTHUPOBAHMUS,
Gopmyny niowaou opmo2oHAIbLHOU NPOEKYUU NIAOCKOU 2eoMempuyecKoll ueypol,;

3.17 nmoHATHE BEKTOpa B MPOCTPAHCTBE, MOIYJIb BEKTOPa, PABEHCTBO BEKTOPOB, CIIOKEHHUE U

BBIYMTAHUE BEKTOPOB, YMHOKEHUE BEKTOpA Ha YHCIIO, ONIPEACIIEHHE KOMIUIAHAPHBIX BEKTOPOB;



3.18 mnpsMoyroiapHas cUCTEMa KOOPAMHAT B MPOCTPAHCTBE, OINPEACICHUE CKaJsSIPHOIO
NPOM3BEACHUSI BEKTOPOB, YCIOBHE MEPHEHIUKYISIPHOCTH BEKTOPOB (POPMYINBI JJsl pEUICHHUs
3a/1a4 B KOOp/IMHATAaX;

3.19 noHATHE MHOTOTPaHHUKA, OIpEesIEHUE IPU3MBbI U €€ OCHOBHBIX 3JIEMEHTOB, MHPaMUJIbl U
€€ OCHOBHBIX 3JIEMEHTOB, YC€UEHHON UPaMU/Ibl, MPSAMOYTOJbHOIO Napajeenunea;

3.20 noHsATHE TEJ BpalleHUs U UX MOBEPXHOCTEN; OIpeieIeHNe IMINHAPA, KOHYCa, YCEUEHHOTO

KOHYCa, I1apa, cepbl, CBOMCTBA MEPEUUCICHHBIX QUTYD;

3.21 00BbéM M ero m3MepeHue; UHTErpaibHas popmyna o0béma. DOpMyIbl ISl BBIYUCICHUS
MOBEPXHOCTEH TeoMeTpUUYecKUx Tesl (KyOa, MpSMOYTOJbHOIO MapaijieNenurnena, MIpUu3Mbl,
NUpPaMUJIBI, IWIMHApPA, KOHyca U cdepbl). DopMmMynbl g BbIUKCICHHUS O00BEMOB
reoMeTpuuecKkux Ten (Kyba, TpsSMOYTOJILHOTO TapajuleNienuieaa, MPU3Mbl, MTHPAMUIbI,
IUJIUHAPA, KOHyCa U 11apa);

3.22 OCHOBHBIC TIOHATHS KOMOMHATOPWUKH. 3aJadyd Ha MOACYET 4YKCIIa pPa3MEIICHUH,
MEpPecTaHOBOK, coueTaHuid. Pemienue 3amau Ha mnepebop BapuanToB. Dopmyna OuHOMA
Herorona. CoiicTBa OMHOMUHAIBHBIX KOd(duirenToB. Tpeyroasauk [Tackans;

3.23 ompeneneHue COOBITUS, BEPOSATHOCTH COOBITHS, TEOPEMBl CIOKEHUS U YMHOKEHUS
BeposaTHOCcTel. [loHsTne o He3aBucumoctu coObiTHil. [loHSATHE IUCKPETHOW CiydaiHOMN
BEJIMUMHBI, 3aKOH €€ pacrpezeneHus. YucioBble XapaKTEPUCTUKU TUCKPETHOM CIIyd4aiiHOMN
BennuuHEL. [loHATHE 0 3aKOHE OOJIBIINX YHCET;

[IpencraBienne maHHBIX(TAONMIBL, UAarpaMMbl W TpaduKW), TeHEpaIbHAs COBOKYITHOCTb,
BbIOOpKa, cpeaHee apudmerndeckoe, MeauaHa. llonsTHe o0 3agavax MaTeMaTUYeCKOH
CTaTUCTUKH;

3.24 PaBHOCUIILHOCTh ypaBHEHHH, HEPAaBEHCTB, CHUCTEM. PanmoHanmbHBIC, HppalMOHAJILHBIC,
MOKa3aTelbHbIE W TPUTOHOMETPUYECKHUE YpaBHEHUS U cucTeMbl. OCHOBHBIE TPUEMBI HX
pemieHus (pa3joXeHHWE Ha MHOXWTENM, BBEJICHUE HOBBIX HEU3BECTHBIX, IOJICTAaHOBKA,
rpaduyeckuii MmeTon);

PanmonaneHbie, uppanuoHajbHbIe, TMOKA3aTENbHBIE U MPUSOHOMEMpUYecKue HepageHcmad.
OcHoBHbIE ITpHEMBI UX pelieHus. Micrnonb30Banrue cBONCTB U rpad@ukoB GyHKUIUN MIPH pEeLLIEHUN
ypaBHEHUW W HEpPaBEHCTB. Metoa uHTepBasioB. M300pakeHre Ha KOOPIWHATHOM TUIOCKOCTH
MHO’KECTBA PELICHUI YPaBHEHUI U HEPABEHCTB C IBYMS IEPEMEHHBIMH.

3.25 PaBHOCWJIBHOCTb HEPABEHCTB, cUcTeM. OCHOBHBIE NIPUEMBI UX PEIICHUs (pa3jIoKEeHUE Ha
MHOKUTEITN, BBEIEHHE HOBBIX HEM3BECTHBIX, M0/ICTAHOBKA, Tpadruyeckuii MeTox);

PanmonaneHble, uppanyoHajbHbIE, MOKa3aTENbHbIE U MPUSOHOMEmpUYecKue Hepagencmad.

OcHOBHBIE ITPUEMBI UX peleHus. Vcnoab3oBaHue CBOMCTB U rpadukoB GpyHKIUI pu pelieHnn



HepaBeHCTB. Meton wuHTepBajioB. M3o00pakeHWe Ha KOOPJIWHATHOW IIJIOCKOCTH MHOMECTBA

peL[IGHI/Iﬁ HCPABCHCTB C ABYMs IICPCMCHHBIMU.

B pamkax mporpamMmbl y4eOHON IUCIMILIMHBI ITIAHUPYETCS OCBOSHHE 00y4YaroIUMUCs

CICOYIOUX PE3YJIbTAaTOB:

JInyHOCTHBIE:

MeTanpeuMeTHHe:

IIpexmeTHbIe:

JI.O1 MPOSIBJISITh
POCCUICKYIO TPaKIaHCKAs
HUJICHTUYHOCTb,
MaTPUOTH3M, YBOXKECHHE K
CBOEMY HAapojay, YYBCTBO
OTBETCTBEHHOCTH  TIEpe]]
Ponunoii, ropmocte 3a
CBOM Kpai, cBow Poauny,
MPOIIJIOE H  HACTOAIIEe
MHOT'OHAIIMOHAJIBLHOT'O
Hapoaa Poccun, yBakeHue
rOCYIapCTBECHHBIX
CUMBOJIOB  (TepO,
TUMH);

JI.02 umeTh rpakJaHCKYyIO
MO3HUIMI0  aKTHUBHOTO U
OTBETCTBEHHOI'O YJIcHA
poccuiickoro  0o0IIecTBa,
OCO3HAIOIIETO CBOHU
KOHCTHUTYITUOHHEIC ITpaBa u
0053aHHOCTH,
YBaXKaIOIIETro
MIPABOIOPSAIOK,
00J1aTaro1ero
COOCTBEHHOTO
JIOCTOMHCTBA,
MPUHUMAIOIIIETO
TpaIUIIHOHHBIC
HallMOHATbHBIC u
0011IeYeIIOBEYEeCKHE
TYMaHUCTUYECKHE u
JIEMOKPATUICCKUE
IIEHHOCTH;

JI.03 OBITb TOTOBBHIM K
cnyxeanto OTeyecTBy, €ro
3aIUTe;
JI.04chopmupoBatsb
MHPOBO33pEHHE,
COOTBETCTBYIOIIIEE
COBPEMEHHOMY  YPOBHIO
pa3BUTHUSA HayKU u
OOIIECTBEHHON MPaKTUKH,
OCHOBaHHOTO Ha JIMAJIOre
KYJIBTYD, a TaKKe

¢bnar,

3aKOH W
YyBCTBOM

OCO3HAaHHO

M.01 yMeTb CaMOCTOSITEILHO
ONPENEATh UEIH JIEATEIbHOCTH U
COCTaBJISITh IUIAHBI JIESATEIbHOCTH;
CaMOCTOSATENIbHO  OCYIIECTBIISTH,
KOHTPOJIHPOBATh u
KOPPEKTUPOBATh  JI€ATEIbHOCTH;
WCIIOJIb30BaTh  BCE  BO3MOXHbBIE
pecypchl JUTSt JOCTHKCHUS
MIOCTABJIEHHBIX nenen u
peanu3anuu TIJIAHOB
JeSITeNIbHOCTH; BBIOHMpATh
yCHEIIHbIC CTpaTeruu B
Pa3IUYHBIX CUTYaIUX;

M.02 yMEThb IIPOJTYKTUBHO
o0marbcst ¥ B3aMMOJEHCTBOBATh B
mporecce COBMECTHOM
NeSITeNIbHOCTH, YUUTHIBATh
MO3UIMU  JPYTUX  YYaCTHUKOB
NEATEITbHOCTH, 3¢ HEeKTUBHO
pa3pemats KOHQIHKTHL;

M.03 BJIaJeTh  HAaBBIKAMU
MO3HABATEJILHOM, y4eOHO-
HCCIIEIOBATENILCKOW U MPOEKTHOM
NesTeTLHOCTH, HaBBIKaMU
paspeuieHus npooieM;
CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEILHOMY MOUCKY
METOZIOB DEIICHUs] TPAKTUYECKUX
3a/a4, TPUMEHEHHUIO Pa3IHMYHbIX
METOIOB IMO3HAHUS;

M.04 ObITH TOTOBBIM U CITIOCOOHBIM
K CaMOCTOATEIbHOMN
nH(OPMAIIMOHHO-TIO3HABATEILHOMN
NesITeTbHOCTH, BIIAJICHUE
HaBbIKaMU MOJTyYeHUs
HeoOxonuMol  uHpopMauuu U3
CIIOBapeil pa3HbIX THUIIOB, YMEHHE
OPUEHTHPOBATHCS B  PA3ITUIHBIX
HCTOYHUKAX uHbOpMaIuH,
KPUTHICCKH OIICHUBATH "
WHTEPIPETUPOBATh UHGOPMAIHIO,
MOTy4yaeMyl0 U3  Pa3UYHBIX
HCTOYHUKOB;

M.05 YMETh HCIOJIb30BATh

IT. 01
c(hOpMHUPOBAHHOCTH
MpeCTaBICHUI 0
HE00X0IUMOCTH
JTI0KA3aTeIbCTB
000CHOBaHHUHU
MaTeMaTHYeCKHUX
YTBEPXKICHUM U  POIU
aKCHOMATUKH B
MIPOBEACHUU
JI€TYKTUBHBIX
pacCyXIEHUI;

IT. 02
c(hopMUPOBAHHOCTH
MOHATUMHOTO  ammapara
[0 OCHOBHBIM pa3jeiam
Kypca MaTeMaTHKH;
3HAHUU OCHOBHBIX
teopeM, dopmyn wu
YMCHHSI WX TPUMCHSTH;
YMEHHUS JIOKa3bIBaTh
TEOpeMbl W  HAXOJUTh
HECTaH/IaPTHBIE CIIOCOOBI
pelleHus 3aaay;

I1.03 chopmMupoBaHHOCTB
YMEHUH  MOJEINPOBATH
peanbHbIe CUTYyaIluH,
HCCIIEIOBATh
MOCTPOEHHBIE  MOJIENH,
WHTEPIPETHPOBATH
MOJTyYEHHBIN Pe3yNbTaT;
I1.04 chopMupoBaHHOCTH
MIpeICTaBICHUMA 00
OCHOBHBIX TTOHSITHSIX
MaTeMaTU4eCKOro
aHaJIn3a M UX CBOMCTBAX,
BIIQ/ICHUE YMEHUEM
XapaKTepU30BaTh
MIOBE/ICHHE byHKINH,
HCIIOJIb30BaHUE
MOJTYYEHHBIX 3HAHUUN IS
ONMHMCAHHUA U  aHalIM3a
peabHBIX
I1.05

npu

BJIaJICHUE




Pa3IUYHBIX dhopm
OOIIIECTBEHHOTO CO3HAHHS,
OCO3HAHUE CBOEr0 MeCTa B
HOJHKYJIBTYPHOM MHUDPE;
JI.0S chopMupoBaTh
OCHOBBI CaMOPAa3BHUTHS U
CaMOBOCITUTAHUS B
COOTBETCTBUU c
00111eYeIIOBEeYeCKUMHU
[IEHHOCTAMH M HJealaMU
IPaXKIaHCKOr0 OOIIECTRa;
TOTOBHOCTBH M CIIOCOOHOCTh

K CaMOCTOSTEIIbHOM,
TBOPYECKOMN u
OTBETCTBCHHOM
JIEATEIIbHOCTH;

J1.06 o0J1axaTh
TOJICPAHTHBIM ~ CO3HAHHUEM
u IIOBEIEHHUEM B
MOJUKYJIBTYPHOM  MHpE,
TOTOBHOCTBIO u
CIIOCOOHOCTBIO BECTH
JIAAJIor c JIPYTHMH
JIOJbMH, JOCTHIaTh B HEM
B3aMMOIIOHUMAHHS,
HAaXOOUTh OOIIUE LEId H
COTPYIHWYATH I  HX
JIOCTYKCHMS;

JI.07 obnagaTh HaBBIKAMH
COTpYJIHUYECTBA co
CBEPCTHHUKAMH, JETbMU
MJIAJIIIETO BO3pacTa,
B3POCIIBIMHU B
o0pa3oBaTenbHO,
OOIIIECTBEHHO  ITOJIC3HOM,
yueOHo-
HCCIICIOBATEIbCKOM,

IPOEKTHOM W JOpYrux
BUJAX JESATENIbHOCTH;

JI.08 umeTs HpaBCTBEHHOE
CO3HAHUE W IOBEJCHHE Ha

OCHOBE YCBOCHHS
00IIIEeYEIIOBEYSCKUX
IIGHHOCTEH;

JI.09 ObITb TOTOBLIM U
CIIOCOOHBIM K
00pa3oBaHMIO, B TOM YHCIIE
camMo00pazoBaHuIo, Ha

MPOTSKEHUH BCEU KU3HH;
BBIPA0OTaTh CO3HATEIBHOE
OTHOUIEHHUE K
HENPEPHIBHOMY

cpenctBa  MHGOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTUH
(mamee - WKT) B pemenun
KOTHUTHBHBIX, KOMMYHHKATUBHBIX
W OpraHM3allMOHHBIX 33a1ad C
co0uroIcHIEM TpeGoBaHUI
IPrOHOMUKH, TEXHUKU
0e30IMacHOCTH, TUTUECHBIL,
pecypcocOepeKeHrsl, MPaBOBBIX W
TUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 06€301MacHOCTH;
M.06 YMETb OIIpEeACIIATh
Ha3HaUYeHHE u byHKIUHA
Pa3IMYHBIX COIIMAJIBHBIX
WHCTUTYTOB;

M.07 yMerp  CaMOCTOSITEIIBHO
OIICHUBATh M IPUHUMATh PEIICHUS,
OTIPEICTISIONINE CTpaTETrui0
ITOBEICHUS, c Y4eTOM
TPOKIAHCKMX H  HPABCTBEHHBIX
IIEHHOCTEH;

M.08 BJIAJIETh SI3BIKOBBIMU
CpeICTBAMU - yMEHHE SICHO,
JIOTHYHO M TOYHO H3JaraTb CBOIO
TOYKY  3pEHUs, HUCIOJIb30BaTh
aJICKBAaTHBIC S3BIKOBBIC CPE/ICTBA;
M.09 BJIAACTh HaBBIKAaMH
MMO3HABATEIPHOW pedIeKCuu  Kak
OCO3HAHMS COBEpIIIACMBIX
JIEeNCTBUI H MBICIIMTEIbHBIX
MPOIIECCOB, WX pE3yJIbTaTOB U
OCHOBaHUH, IPAaHUI] CBOETO 3HAHUS
u HE3HaHMSI, HOBBIX
MO3HABATENbHBIX 33/1a4 U CPENCTB
HX JOCTUKEHHS.

YMEHHUSIMH  COCTaBJICHUS
BEPOSITHOCTHBIX MOJEIEH
[0 YCJOBHUIO 3aJauyd H
BBIYUCIICHUS
BEPOATHOCTH
HACTYIUICHHS COOBITHIA, B
TOM qucle c
npuMeHeHueM  popmyn
KOMOMHATOPUKHI u
OCHOBHBIX TEeopeM
TEOpUU  BEPOSTHOCTEN;
UCCIIEIOBaHUSA
CIIy4ailHBIX BEJIMYUH IO
UX pacIpeaesieHUI0




00pa3oBaHUIO KaK
YCIIOBUIO YCIEIIHON
npodeccuoHanbHOM u
00LIECTBEHHOMN
JeSITEIbHOCTH;

JI.10 copmMHpOBaThH
ACTETHUYECKOE OTHOIICHUE
K MHpY, BKJTFOYAst 3CTETUKY
ObITa, Hay4YHOTO u
TEXHHYECKOTO TBOPYECTBA,
cropra,  OOIECTBEHHBIX
OTHOIIICHU;

JI.11 MIPUHUMATh u
peaM30BbIBaTh I[EHHOCTH
3I0pOBOTO U 0E30MacCHOTO

obpaza JKU3HH,
MOTPEeOHOCTH B
¢duznyeckom
CaMOCOBEPILICHCTBOBAHUH,
3aHATUAX CIIOPTUBHO-
03JI0POBUTEIIBHOM
JEeSTENIbHOCTBIO,
HETIPUSTHC BPEIHBIX
MPUBBIYCK: KYpEHUS,

YIOTPEOJICHHUST  aJTKOTOJIs,
HAapKOTHKOB;

JI.12 OepexHo,
OTBETCTBEHHO "
KOMIIETEHTHO OTHOCHTBCS
K buznueckomy u
MICHXOJIOTHIECKOMY

3JI0POBBIO, KaK

COOCTBEHHOMY, Tak U
NpYyruX  JIIOJEH,  yMeTh
OKa3bIBaTh MIEPBYIO
TIOMOIIIb;

JI.13 oco3HaHHO BBIOMpPATH
Oynymywo mpodeccuto u
BO3MOXKHOCTH peaH3alluu
COOCTBEHHBIX YKM3HEHHBIX
IUIAHOB;  OTHOCHTBCS K
npodeccuoHanbHOM
JIeSTEIbHOCTH Kak
BO3MOXXHOCTH Y4YacTHsl B
peleHun JMYHBIX,
OOIIIECTBEHHBIX,
rOCYy/apCTBEHHBIX,
oOIIeHAIIMOHATBHBIX
npo0Jem;

JI.14 chopmMHpOBaTh
9KOJIOTUIECKOE
MBIIIJICHHE,  TOHHMMAaHHUE




BIIUSTHUS COIAJILHO-
3KOHOMHYECKHX
MPOIECCOB HAa COCTOSTHUE
MPUPOAHON U COLUAIBHOU
Cpenbl; TMPHOOPECTH OIBIT
HKOJIOTO-HAIPABICHHON

JIeITEIbHOCTH;
J.15 OTBETCTBEHHO
OTHOCHUTHECS K CO3JAHHIO
CEMbBbH Ha OCHOBC
OCO3HAHHOTI'O TIPUHSATHUS
LICHHOCTEH ceMeHOM

JKHU3HU,




2. CTPYKTYPA Y COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

Bun yuyeOHo# padoThI

O0BeM B yacax

MakcumanbHas yyeOHass Harpys3ka (Bcero) 251
Oobsi3aTesqibHasi yueOHasi HAarpy3Ka (Bcero) 237
B TOM YHCIIE:

TEOpeTUIeCKoe o0ydeHne 237
[IpakTrueckoe 0OydeHue (MPaKTUICCKUES 3aHITHS) -
nabopaTtopHbIe pabOTHI -
CamocTtosTenbpHas paboTta -
[TpomexyTounas atTectanus (B hopMe IK3aMeHa) 14




2.2. TemaTuuyeckuii IJIaH U cofep:xaHue yueOHou qucuunannbl (YII)

HaumenoBanue Koasb!
pa3aesoB U TeM JLMLII
pe3yJabTaTo
B,
¢dopmupos
O0bem B yacax aHUIO
KOTOPBIX
croco0cTBy
eT 3JIeMeHT
NporpamMm
bl
1 3 4
BBenenne Ponib MaTemaTHKK B HayKe, TEXHUKE, SKOHOMUKE, HH(OPMAILIMOHHBIX TEXHOJIOTHSX U
IIPaKTUYECKON JAESITEIbHOCTH. 2
Pa3zpen 1
PasBurne 14
TOHSATHS 0 YHCJIe
Tema 1.1 Conep:xanue yueOHOro Matepuasa: 2 M.01-M.09,
Meabie u Lenble u parmoHanbHbIe yrcna. ApudmMerndeckue OeiCTBUS Hal HUMU. Perienue 3a1a4d Ha J1.01, J1.02,
PalUMOHAJIbHBbIE | IPOLEHTHIL. JLOS-JL11,
ymncaa Conep:xanue yueOHOro Marepuasa: 2 JI.13-J1.15
JleiicTButenbHble yncna. Apudpmerndeckue neicTBus Hal HUMHU. CTaHIapTHBIN BUJ 3alIUCH 11.01-11.04
guciia. MeTonpl penieHys 3a1a4 Ha MpoLeHThl. HaxoxaeHne 3HaueHi YMCIIOBBIX
BBIPA)KCHU.
Tema 1.2 Coaep:xanue y4eOHOro MmaTepuaJa: 2 M.01-M.02,
Mpudauxénnnie | [IpubnnxEHHbIC 3HAUEHNS BETUUYUHBI U MOTPEIIHOCTH MPUOIMKEHUNH. AOGCOIIOTHAS 1 JL10-J1.15
BbIYMCJICHUS H OTHOCUTEJIbHAS MOTPEUTHOCTH. 11.01-11.04
BbIUKCIHTEIbHbIE | Comep:kaHne y4eOHOro MarepuaJia:
cpeacrsa [TpuOnmxEHHbBIE NEUCTBUS C NECATUYHBIMU Apo0sMU. Brruncienne npuOamkEHHBIX 3HAUYCHUI 2

C 3aJIaHHO# TOYHOCTBIO. OprTJ'IeHI/Ie YUCCII.




Tema 1.3

Conep:xaHue y4eOHOTO MaTepHAaJa:

KommiexkcHble OnpenenieHne KOMIUIEKCHOTO YKciia. PaBHbIE, CONPSKEHHBIE U IPOTUBOIIOJIOKHBIE
yHcIa KOMIUIEKCHBIE yKciia. Moaynb U apryMeHT KOMILJIEKCHOT0 uncia. ['eomerpuueckas 2
MHTEpIpeTaus KOMIUIEKCHOTO yucia. JIeicTBrs HaJl KOMILUIEKCHBIMH YMCIaMH, 3aJaHHBIMHU
B asireOpandeckoil popme. Pemenne KBapaTHBIX ypaBHEHHUH B 00JaCTH KOMIUIEKCHBIX YHCEIL. M.01,
Conep:kanue yuyeOHOro MaTepuaJa: M.07-M.09,
Tpuronomerpuyeckas hopMa KOMIUIEKCHOTO 4rcia. J[eficTBUS Hal KOMIUIEKCHBIMU YHCIIaMH, 2 J1.01, JI1.04-
3aJIaHHBIMU B TPUTOHOMETpUYecKoit opme. [lepexon u3 anredbpanyeckoit Gopmbl B JI.10,J1.13,
TPUTOHOMETpUYECKYI0 M Hao0opoT. Dopmyna Myaspa. JI.14
Coaep:xkanue y4eGHOIro MaTepuaia: 11.01-11.04
[TokazarenpHast HopMa KOMIUIEKCHOTO yucia. JIeficTBHUS Ha/l KOMILIEKCHBIMHU YUCIIAMH, 2
3aJlaHHBIMHU B MTOKa3aTelbHOU (opMme. BrinonHeHnne 3aanuii Ha mepexo/1 U3 0AHOM POopMbI B
APYTyIo.
Pazpnen 2 14
KopHu, crenenu
Tema 2.1 Conep:xanue yueOHOIro MaTepuasa:
Kopuu KopHu HaTypanpHOHN CTENEHU U3 YUCIIa U UX CBOMCTBA. 2
HATYPaJbHOM Coaep:kaHue y4eOHOro MaTepuasa:
CTENeH! [IpeoOpazoBanue anredpanveckux BBIPAKEHUH, COJIEpKAIIUX KOPHU. BrIHECEHNE MHOKHTEIIS 2
13 1101 3HaKa KOPHS ¥ BHECEHUE MHOKHUTEIS 110/ 3HAK KOPHS. M.0I-M.04,
Conepkanue y4eOHOr0 MaTepHaJia: M.07-M.09,
BrinonHeHue ToX/1eCTBEHHBIX PeoOpa3oBaHuil BhIpaXKEHUH, COAEPKAIIUX KOPHHU. 2 JI1.01-JL10
Haxoxxaenne npubamkEHHOrO 3HaU€HUS! KOPHSL. I1.01-11.04
Tema 2.2 Coaepixanue yueOHOro MmarepuaJa:
Crenenu c [ToHsiTHE CTENEHU C pallMOHANIbHBIM U JIEHCTBUTENILHBIM IOKa3aTesiMu, €€ CBOMCTBA.
HaTypaidbHbIM U | [IpeoOpa3zoBaHue BeIpayKeHUH coepKalluX CTENEeHN. 2
AefCTBUTENbHBIM
NOKA3aTeJIAMH Coaepixanue yyeOHOro MmaTepuaJa:
Haxoxenne 3HaUeHUH CTETIEHH. 2 M.01-M.05,
Coaep:xanue yueOHOro MaTepuasa: J1.01-J1.06,
IIpeoOpa3oBanue BBIpAXKEHUH, COACPIKAIIMX CTENIEHH, C UCIIOJIb30BAaHHEM CBOWCTB CTEIEHH, 2 jlg];]t géj

1 (HopMyJT COKpaIeHHOro yMHOKeHus. [IpakTuueckuii pacy€r mo popmysiam, coaepKaimm
CTEIIEHHU.




Conep:xaHue y4eOHOTO MaTepHAaJa:

[IpeobOpazoBanue BeIpakeHuH, conepxamux crenenu. Haxoxnenune OJ13 nepemeHHoOl B 2
BBIPQ)XEHUH, COJIEPKAIEM CTEIICHb C PAI[MOHAIBHBIM TIOKA3aTEIEeM.
Pasznea 3 6
DOYyHKIUH, UX
CBOIICTBA M
rpaguxku
Tema 3.1 Conep:kanue y4yeOHOIro MaTepuaJa:
DyHKUHUHU, UX Onpenenenue uncnoBoii pyHkuuu. CrnocoOsl 3aganus pyHkuun. O01acTh OonpeaeneHus
cBOliCTBa N ¢ynkuuu. CpoiicTBa QYHKIUN: MOHOTOHHOCTh, OTPAHUYEHHOCTb, YeTHOCTh U HEUETHOCTb, 2
rpagpuxku NEPUONIHOCTD. ApupmMeTndeckue onepannu Haj GyHKuusaMu. CroxxHas QyHKIHS
Haxoxxnenue obnactu onpezaeneHus QyHKINY, 33laHHON aHAJTUTUYECKH.
Conep:xanue yueOHOro MaTepuasa:
I'padux pynkumu. OnpeneneHre cBoicTB GyHKIuU 1o e€ rpaduky. [Ipocreiimme 2 M.01, M.05,
npeobpa3oBanus rpaukoB QyHKIMIA. JLOLJLO2,
Conep:xanue yueOHOro MaTepuasa: JLO9-TL.15
[Toctpoenne rpaduka pyHkuuu. Apudmerndeckue onepanun Haa GyaxusiMu. CoxxHas 2 11.01-11.04
byHKIMS.
Paznen 4 56
CreneHnas,
noKa3arteJibHas,
Jorapupmuyeckas
byHkuun
Tema 4.1 Coaepixanue yueOHOro MmaTepuaJa:
Crenennas Crenennas ¢pyHKIUs, €€ CBOMCTBA U TPaUK. 2
(pynkunnus, eé
CBOICTBA N Coaepixanue y4yeOHOro MaTepuaJa:
rpadux Bzaumuo o6parusle Gpynkuuu. Haxoxaenue pynkiuu odpatHoii nanHoi. Iloctpoenue 2
rpaduka oopaTHOM QyHKIUU.
M.01-M.06,
Coaep:xanue yueOHOro MaTepuasa: T701-71.09
Omnpenenenre uppalvoHaIbHBIX ypaBHeHUH. [IpocTeiinne nppaoHaibHble ypaBHEHUS. 2 i e

JI.14, JI.15




Conep:xaHue y4eOHOTO MaTepHAaJa:
Penrenue uppanmoHaibHBIX YpaBHEHUI BO3BEJICHUEM 00CHX YacTel B CTCIICHb.

Conep:xanue yueOHOro MaTepuasa:
Pemenue uppanroHalbHbIX YPaBHEHUN METOJOM 3aMEHBI.

Conep:xanue yueOHOro MaTepuasa:
[Ipocreiimue nppannoHaabHbIe HEPABEHCTBA.

Conep:xanue yueOHOro MaTepuasa:
Pemenne uppannoHalbHbIX YPaBHEHUN U HEPABEHCTB IpaUUeCKUM CIIOCOOOM.

Copep:xaHue yuedOHOI0 MaTepuaJa:
Ob6o6maromiee 3ausTue no Teme «CreneHHas GyHKIus, €€ CBOMCTBA U rpaduK».

11.01-11.04

Tema 4.2
Iloka3zaTenbHasi
(pynxuus, eé
CBOMCTBA H

rpagux

Conep:xkanue y4eGHOro MaTepuaa:
[TokaszarenpHass (yHkius, e€ cBoiictBa u rpaduk. IlocTpoeHne rpadukoB MokazaTeIbHON
(GYHKINHU C TOMOIIBIO TPeoOpa3oBaHUH.

Conep:xanue y4eOHOro MaTepuaJa:
Onwucanue CBOICTB MoKa3aTeabHON (DYHKIIMH, 331aHHON TpapUUECKU M aHATUTHYCCKH.

Conep:xanue y4eOHOIro MaTepuasa:
[Ipocreiimme noka3areabHble YPABHEHUS.

Coaepixanue yueOHOro MmarepmuaJa:
Pemenue nokasarenbHbIX YpaBHEHHUH pa3IMUHbIMU CIIOCOOAMHU.

Conepmaﬂue yqeﬁﬂoro MaTepuaJsia:
HpOCTGfII.HHG IMMOKa3aTCJIbHbIC HCPABCHCTBA.

Coaep:xanue yueOHOro MmarepuaJa:
I'padnueckuii cnocoO perieHust NoKa3aTeIbHbIX HEPaBEHCTB.

Conep:kanue yuyeOHOro MarepuaJa:
Cucrembl OKa3aTENbHBIX YPABHEHHUI U HEPABEHCTB.

Conep:xaHue y4eOHOT0 MaTepHAaJa:
Perrenue mokasaTelibHBIX YpaBHEHHUH U HEPABEHCTB C MIOMOIIBIO CBOMCTB (DYHKIIHH.

M.01-M.03,
M.05-M.09,
J1.06-J1.15
11.01-11.04




Conep:xaHue y4eOHOTO MaTepHAaJa:

O6o06maromee 3ansaTue no teMe «llokazarenbHas pyHKIHs, €€ CBOMCTBA U TpaPuK». 2
Tema 4.3 Coaeprxanue yueOHOro MaTepuaJa:
Jlorapudmuueckas | Onpenenenue gorapudma. OCHOBHOE Jorapu(PpMUUECKOE TOKIECTBO. 2
(pynxuus, eé
CBOICTBA I Conep:kanue y4yeOHOIro MaTepuaJa:
rpaduKk CaoiictBa norapudmon. @opmyra nepexoja OT OJHOTO OCHOBAHUS Jiorapudma K Ipyromy. 2
Coaepixanue yueOHOro MaTepuaJa:
JlecsitTuuHble U HaTypaibHble Jorapudmsl. Haxoxaenue 3HaueHui JorapupMuyecKux 2 M.0I,M.02,
BBIPAKCHUM. M.04-M.09,
Copaep:xkanue y4eOHOro Marepuasa: JLOI-JLO0S,
[IpeoOpazoBanue orapuGMUUECKUX BbIPAKEHUI. 2 JA3-J115
11.01-11.04
Coaep:xanue yueOHOro MaTepuaJa:
Jlorapudmuueckas ¢pynkius, e€ ceoiictBa u rpaduk. [loctpoenue rpadgukon 2
norapuGMUIeCKuX QyHKITHH.
Coaepixanue yueOHOro MaTepuaJa:
[Ipocreiimue norapudmMuyeckue ypaBHEHUSI. 2
Coaepixanue yueOHOro MaTepuaJa:
Pemenne norapudmuueckux ypaBHEHHH pa3TUYHBIME CIIOCOOAMHU. 2
Copep:xanue yueOHOr0o MaTepuaJa:
Pemenue norapudmuueckux ypaBHEHHH. 2
Coaepixanue yueOHOro MaTepuaJa:
Jlorapudmuueckre HepaBeHCTBA. 2
Coaepixanue yueOHOro MaTepuaJa:
Pemenne norapudmuueckux HEPaBEHCTB PA3IMYHBIMU CIIOCOOAMH. 2
Conep:xanue yueOHOr0o MaTepuaJa:
Pemrenune cucrem JorapuMuUecKuX ypaBHEHUH M HEPABEHCTB. 2
Paszpnen 5
OcHoBBI 28

TPUTOHOMETPHUH




Tema 5.1 Coaep:xanue yueOHoro marepuana: Paguannas mepa yria. [loBopoT Touku BOKpyr Hauana
OcHOBBI KOOpPJIMHAT.
TPUTOHOMETPHM | Copepskanne y4e0HOro MaTepHaa:
Omnpenenenre cuHyca, KOCHHYCa, TAHI'€HCA, KOTAHI€HCa IPOU3BOJIBHOTO YIJla. 3HaKU CHHYCA,
KOCHHYCa, TAHT'€HCA, KOTAHI€HCA.
Coaepixanue yuyeOHOro MaTepuaJa:
3aBUCUMOCTb MEX]ly CHHYCOM, KOCUHYCOM U TAHT'€HCOM OJJTHOTO U TOTO K€ YIJIa.
TpuronomeTpuueckue ToxAeCTBa. JJ0Ka3aTenbCTBO TPUTOHOMETPUYECKHUX TOXKIECTB. MOI-MO6
Coaepixanue yueOHOro MaTepuaJa: JL05-J1.12
CuHyc, KOCUHYC U TaHTreHC yrioB (o ) u (— o). DOpMyIIbI CIIOKEHUS. 11.01-11.04
Conep:xanue y4eOHOIro MaTepuasa:
®opmyJibl IpUBEACHUS. BhlunclieHNE 3HAUEHU TPUTOHOMETPUUYECKHUX BBIPAKEHHIA.
Tema 5.2 Conep:xanue yueOHOro MaTepuasa:
Tpuronomerpuuec | [Ipocreiinine TPUroHOMETPUUECKHE YpaBHEHUSA. APKCUHYC, apKKOCUHYC, apKTaHI'€HC YHCIIA.
KHe YPABHEHUS H
HepaBeHCTBA, Coaepixanue yueOHOTro MaTepuaJa:
CHCTEMBI TpuronomeTpuuecke ypaBHEHHUsI, CBOJSAIIMECS K KBaIPATHBIM.
ypPaBHEHUit C M.03-M.09,
oJep;kaHue y4eOHOro MaTepuaJa: § § JL.01-J1.06,
OnHOpOaHBIE TPUTOHOMETPUUYECKUE YPABHEHUS IIEPBOI U BTOPOM CTETIECHH. JL11-JT15
Coaep:xanue y4eOHOro MmaTepuaJa: 11.01-11.04
VYpaBHenus Buja asinx +bcosx=rc.
Coaepixanue yueOHOro MmarepuaJa:
VYpaBHeHUs, peraeMble pa3ioKeHUEM Ha MHOKHUTENH JIEBOM YacTu. Pemenne
TPUTOHOMETPUYECKHUX YpaBHEHUH pa3TUYHBIMU CIIOCOOAMHU.
Conep:kanue yuyeOHOro MarepuaJa:
Pemenue npocTrelmx TPUrOHOMETPUYECKUX HEPABEHCTB.
Temal.3 Conep:kanue yuyeOHOro MarepuaJa:
Tpuronomerpuyec | CpoiictBa pynkmuu v = cosx u e€ rpaduk. CoiictBa QyHKIMM v = sinx u e€ rpaduxk.

KHe (PYHKIHH, UX

[TocTpoenne rpaKOB TPUTOHOMETPUUYECKUX (DYHKIMN ¥V = COSX U ¥ = sinx.




CBOIICTBA N Coaeprxanue yyeOHOro MaTepuaJa: M.01,
rpaduxu CsoiicTBa dyHkimn Yy = tg X u e€ rpaduk. CoiictBa ¢pyHkiuu Y= Ctg X u e€ rpaduxk. M.05-M.09,
[TocTpoenne rpaduKoB TpUroHoMeTpruecKux GyHKIu Y = tg X u y = ctg X. Haxoxnenue 2 JL.OI-J1.05
00J1aCTH 3HAYCHUN TPUTOHOMETPHUECKUX (PYHKITUH. 11.01-11.04
Conep:xanue yueOHOro MaTepuasa:
OOparHbIe TPUTOHOMETPUUECKHE (PYHKITUH. 2
Pa3zpnen 6
Hauana 38
MaTeMaTH4eCcKOro
aHaJIM3a
Tema 6.1 Conep:xanue yueOHoro marepuasna: OnpeaeneHue YucioBOil Mocaeq0BaTeIbHOCTH,
IMocaenoBaTe/ibHOC | HAXO0XKICHHE WICHOB YHCIOBOM MOCIIEIOBATEIBHOCTH, CIIOCOOBI 331aHUS M CBOICTBA
TH. [Ipenen YHCIIOBOM MOCIIEIOBATEILHOCTHU, HOHAMUE O npedeiie NOC1e008AmelbHOCIU , CYUWEeCmBO8AHUe 2 M.0I-M.09,
MOCJIeI0BATEJBHOC | npedena MOHOMOHHOU 02PAHUYEHHOU NOCIe008amMeNbHOCU, CYMMUPOBAHNE JLO1-J1.06,
TH Moce0BaTelbHOCTEH, 0ECKOHEUYHO YOBIBAOIIas reOMeTpUUECcKas porpeccus u e€ cymma, JI14, J1.15
noHsmue o HenpepvleHocmu QyHKyuy. BeraucaeHnue npeaena YuciIoBON MOCIeI0BATEIbHOCTH. 11.01-11.04
Conep:xanue y4eOHOro MaTepuasa:
[Tonsitue HenpepreiBHOW (yHKIMU. [Ipenen ¢pyukuuu. Beruucnenue npenena GyHKIUU B 2
TOYKE.
Tema 6.2 Conep:xanue yueOHOro MaTepuasa:
Juddepenmmansn | [IpousBonnas. [IponsBoanas creneHHoit pynkiun. Haxoxaenne npou3BogHON GYHKINH. 2
0€ uCUYMcJIeHue Conep:xanue yueOHOro Marepuasa:
[TpaBuna quddepennupoBanusi. Beraucienne npon3BoHON GYHKIIUY B 3aJJaHHON TOYKE. 2
Conep:xanue yueOHOro Marepuasa:
[IpousBoHbIe 3eMeHTapHbIX QyHKIMNA. HaxoxneHne npon3BoaHON CI0KHON (QYHKIUH. 2
Bropas npousBoanas.
Conep:xanue yueOHOro MaTepuasa:
I'eomeTpuyeckuii CMbICT TPOU3BOJAHON. Y paBHEHUE KacaTelbHOU. DU3NUECKUN CMBICIT 2
TIPOM3BOTHOIA. M.O1,
Coaepixanue y4yeOHOro MaTepuaJa: M.04-M.09,
Bospacranue u yobiBaHue QyHKIUH. 2 JLOI-JL0S,




Conep:xaHue y4eOHOTO MaTepHAaJa:

JIL13-JI.15

DkcTpemMyMbl GyHKIHH. Beimykiiocts rpaduka GyHKIMH BBEPX U BHU3, TOUKH Meperuoa. 2 11.01-11.04
Coaeprxanue yueOHOro MaTepuaJa:
[IpuMeHeHne Mpon3BOIHOM K TOCTpOeHUIO rpadukoB GpyHKIMH. OnpeaeneHue CBONCTB 2
(YHKIIMHU C TOMOIIBIO TPOU3BOIHOM.
Conep:kanue yuyeOHOro MaTepuaJa:
Haubosnpiiee 1 HanMeHblee 3HaYeHNS (DYHKIIUH. 2
Conep:kanue y4yeOHOro MaTepuaJa:
IIpuMeHeHne NIPOU3BOJHON IIPU PEILICHUH NIPUKIIAIHBIX 3a/1a4. 2
Tema 6.3 Conep:kanue yuyeOHOro MaTepuaJa:
HNHTerpanbHoe [lepBooOpasnas. [IpaBuiia HaxoKAeHUS TIepBOOOpa3Hoii. Tabnuia mepBooOpa3HbIX. 2
HCIMCTICHAE Conep:xaHue y4eOHOro MaTepuaJia:
Haxoxxnenne nepBoodpa3Hoit pyHKIUH. 2
Conep:xanue yueOHOro MaTepuasa:
Heonpenenennsiii naTerpai. HaxoxaeHne HEONpeaeIeHHOTO NHTErpasa. 2
Coaepixanue y4yeOHOro MaTepuaJa:
3amaun, TPUBOIAIINE K MIOHSATHUIO OnpeeNieHHoro nuterpana. @opmyna Hetotona — 2
JleiiGHuIA.
Coaepixanue y4yeOHOro MaTepuaJa: MO,
Brruncnenme onpeneneHHoro HHTerpaia pa3indyHbIMU MeTojaMu. Berancnenue 2 M.03-M. 09,
OTIpe/IeNIEHHOTO NHTErpana. JL06-JI.15
Coaeprxanue yyeOHOro MmarepuaJa: 11.01-11.04
['eomeTpuyeckuil CMbICT ONPEACICHHOTO NHTErpaa. 2
Conep:xanue y4eOHOro MaTepuasa:
Brruucnenue mioniaaen miockux GUryp ¢ moMoIIbio ONPeeICHHOT0 HHTErpaia. 2
Coaepixanue yueOHOro MaTepuaJa:
[IpumeHeHue onpeeIeHHOro MHTerpaia K pEeHIeHUIO MPAaKTUYECKUX 3a/1ad. 2
Paznen 7 12
IIpsimble n

NJIOCKOCTH B
MPOCTPAHCTBE




Tema 7.1

Conep:xanue yueOHOro MaTepuaJa:

IIpsimble u AKCHOMBI CTEpPEOMETPUU, OCHOBHBIE (DUTYpHI B TpOCTpaHCTBE. B3anmHoe pacnonoxenue 2
IUIOCKOCTH B JIBYX IPSMBIX B IPOCTPAHCTBE.
NPOCTPAHCTBE Coaepikanue y4yeOHOTro MaTepuasa:
CrnencTBysl U3 aKCMOM CTEpeoMeTpuu. PelieHue 3a1a4 Ha NPUMEHEHUE aKCUOM CTEPEOMETPHUH. 2
Conep:kanue yuyeOHOro MaTepuaJa:
[TapaienbHOCTB IPSMBIX, IPSAMOM U INIOCKOCTH, INIOCKOCTEH. 2
Conep:kanue yuyeOHOro MaTepuaJa:
[TepreHAMKYIAPHOCTD MPAMOM U IIOCKOCTH. I1epIeHANKYISPHOCTD IIIOCKOCTEH. 2 M.0I-M.09,
[lepnienauKyssip U HaKJIOHHAsA. YT0JI MexAy npsimMoit u miockoctbio. TTII. Pemenue 3amau Ha JLO1-J1.06,
IPUMEHEHHE TEOPEMBI O TPEX MEPHEHUKYJIAPaXx. JL12-J115
Cogepsxanue yueOHOro MaTepuaJa: 11.01-11.04
JIByrpaHHBIN yroil. Yo Mexay II0CKOCTAMU. 1lepneHauKyIIpHOCTD IIIOCKOCTEH. 2
Coaepixanue yueOHOro MaTepuaJa:
N3o06paxenue npoctpaHcTBeHHbIX puryp. [lapannenbHoe U OpTOroHaabHOE MIPOSKTUPOBAHKE. 2
CuMMeTpHsi OTHOCUTENBHO INIOCKOCTH. [1101adb 0pmo2oHanbHOU npoeKyuu.
Pa3nen 8
Koopaunare! u 12
BEKTOPbI
Tema 8.1 Conep:xanue yueOHOro Marepuasa:
BexkTopsbl B IlonsTHE BEKTOpa B MPOCTPAHCTBE, MOAYJb BEKTOPA, PABEHCTBO BEKTOPOB, IEHCTBUS HaJl 2
NPOCTPAHCTBE BEKTOpaMH. M.01-M.03,
Conep:xanue y4eOHOro MaTepuasa: M.06-M.09,
Kommnanapueie BekTopbl. PaznoxeHune BekTopa no TpéM HEKOMIUIaHapHBIM BEKTOpaM. YTOJ 2 J1.01, J1.02,
MEXKIY ABYMs BEKTOPAaMHU, IIPOEKIIMS BEKTOPA Ha OCh. JL.O7-J1.15
Coaepixanue y4yeOHOro MaTepuaJa: 11.01-11.04
Pemenne npaktuueckux 3agad. IloctpoeHne BekTopa B IPOCTPAHCTBE. 2
Tema 8.2 Conep:xanue yueOHOro Matepuasa:
Metoa xkoopaunat | KoopauHaTsl TOUKH UM KOOpAMHATEI BeKTOpa. [Ipocreiinme 3anaun B KOOpAMHATAX. 2
B IpocTpancTBe | ComepskaHue y4eGHOro MaTepPHAJIA: M.01-M.06,
CxanspHoe MPOU3BEIeHNE BEKTOPOB. BhIUKCIIEHNE yIila MEKTy BEKTOPAMH M IIOCKOCTIMHU 2 JL.OI-JL10
Cojep:xanue yueOHOro MaTepuaJa: I1.0I-11.04
YpaBueHue cepsl, MIOCKOCTH. 2
Paznen 9 8




MHOrorpaHHUKH

Tema 9.1 Conep:kanue y4yeOHOIro MaTepuaJa:
Mmuororpannuku | [lonstue wmHororpannuka. IlpaBunbHple MHOrorpaHHuku. Bepmmubl, pebpa, rpaHu
MHOTrOrpaHHuKa. Pazeepmka. Mnoeozpannvie yenvi. Buinykavie mmocoepannuxu. Teopema 2
Oiinepa. IlpencraBieHue O TMPaBUIBHBIX MHOTOTpAaHHHMKAX (TeTpa’ap, KyO, OKTa’p,
JOJEKadIp U UKOCAYIP).
Coaepixanue yueOHOro MaTepuaJa: M.01-M.05,
[IpssmoyronpHbIi mapamienenumnen. Kyo. [pusma. psmas u nakronnas npusma. [lpaBunsHas M.09,
npusma. Ceuenus kyba, mpusmbsl. CHMMeTpuu B KyOe, B mapaiienenuneae. Berancienne 2 J1.O1-J1.03,
OCHOBHBIX AJIEMEHTOB MapaJijieenumnea. JL13-JI.15
Coaepixanue y4yeOHOro MaTepuaJa: 11.01-11.04
[Mupamupa. [IpaBunbHas nupamuna. Yceuénnas nupamuoa. Terpadap. CeueHue nupamMubl. 2
Bbruncnenne OCHOBHBIX 3JIEMEHTOB ITUPAMUIBL.
Coaepixanue yueOHOTro MaTepuaJa:
Pemienue 3a1a4 Ha HAXOX/IEHUE OCHOBHBIX 3JIEMEHTOB MUPAMUbI U IPU3MBI. 2
Pazngen 10
Tena n
MOBEPXHOCTH 6
BpallleHusl
Tema 10.1 Conep:xanue yueonoro marepuana: [{umunap. Cedenus MumMHApa IIOCKOCTHIO.
Tema n IToBepxHOCTh BpaeHus. Teno BpanieHus. BelunciieHne OCHOBHBIX DJIEMEHTOB LIMJIMHAPA. 2
NOBEPXHOCTH Coaepixanue yueOHOro MaTepuaJa:
BpalleHHA Konyc. Ceuenust KOHyca INIOCKOCTBIO. Yceuénnubiii konyc. BIUMCIIEHNEe OCHOBHBIX 3JIEMEHTOB 2
KOHYyca.
Coaepixanue yueOHOro MmaTepuaJa: M.02-M.09,
Cdepa u map. Ux cedeHus miockocTbio. BzaumMHoe pacnosnoxeHue miIOCKOCTH U 1apa. 2 JL.O5-JI.15
Kacamenvhas nrockocmu u cghepa. BoruricieHre OCHOBHBIX AJIEMEHTOB Ilapa. 11.01-11.04
Paszpnen 11
HN3mepenns B 12
reoMeTpuu
Tema 11.1 Copep:xanue yuedHoro marepuaJa: [lousrue o6péma. O0bEM U IIIOIIA/H TOBEPXHOCTH
HN3mepenns B MPsIMOYTOJIBHOTO Napajuienenunena. Pemenre 3ajay Ha BRIYUCIICHUE TUIOMIAU TOBEPXHOCTH
reoMeTpuu 1 o0beMa MPsIMOYToJIbHOIO Napaienenunena, @opMysl Ui BEIYUCIECHUS 00bEMaA U 2

TJIONIA/IM MOBEPXHOCTH Ky0a M MPSMOYToJbHOTO Mapajielenunesa.




Conep:xanue yueOHOro MaTepuaJa;
O0BEM 1 TUIOIIAAb TOBEPXHOCTH NPU3MEIL. Perienue 3a1ad Ha BEIYUCIICHHUE TUTOIIA M
MOBEPXHOCTU M 00BbeMa npu3Mbl. DopMyIIbl 17151 BBIYUCICHUS 00bEMA U IIJIOIIA U

MOBEPXHOCTH MPU3MBI. M.01-M.03,
Conepskanue y4eGHOro MaTepHaa; M.06-M.09,
O6BEM 1 IIIONIaAb MOBEPXHOCTH NMUpaMKbL. Pelllenue 3a1au Ha BBIYMCIIEHUE IIOIAH J1.01-JI1.07,
MMOBEPXHOCTU U 00beMa nupamuibl. DOpMyITbI ISl BBIYUCIICHUS 00BEMA U TIIOMIAIH JLI2-J1.15
HOBEPXHOCTH ITUPAMUIBI I1.01-11.04
Conep:xkanue y4yeOHOIro MaTepuaJa:
OO0BEM U TUIONIAIh TOBEPXHOCTH KOHYCa. Pemenue 3a1ad Ha BEIYUCIICHHUE ILIOMIAIH
MOBEPXHOCTU U 00beMa KoHyca. @opMyIibl sl BBIYUCIIEHUS 00bEMA U IO TOBEPXHOCTH
Kyba KoHyca.
Conep:xanue y4eOHOro MaTepuaJa;
OO0BEM U TUTONIAH TOBEPXHOCTH MIJIMHAPA. Perrenne 3a1ad Ha BRIYUCICHUE TUIOIIA TN
MOBEPXHOCTU U 00beMa nuianHapa. GopMynbl 715 BBIYUCIEHUS 00bEMA U IO
MMOBEPXHOCTU Ky0a IMIMHJpA.
Conep:xanue yueOHOro MaTepuaJa;
[Tomo6wue Ten. OTHOMIEHUE TUIOIMACH TOBEPXHOCTEH U 00BEMOB IMOAOOHBIX TEII.

Pa3znen 12

DJ1eMeHThI

KOMOHMHATOPHKH
Tema 12.1 Conep:xanue yueOHOro MaTepuasa:
Komounaropubie | OcHOBHbIE MOHATUS KOMOMHATOPUKU. [IpMepsl KOMOMHATOPHBIX 3a/1a4.
3ajaaum Conep:xanue yueOHOro Matepuasa: M.01, M.02,

[TepecranoBku. Paszmemnienus. Coueranus. 3agaun Ha MOACUET YMCIa pa3MEIIeHHH, M.05-M.09,
IIEPECTAHOBOK, COYECTAHUM. J1.01-J1.03,
Coaep:kanue y4ueOHOTro MaTepuasa: J1.08-JL.15
Pemenue 3amau na nepedop BapuantoB. @opmysna 6mHoma HeroToHa. CBolcTBa 11.04-11.05
OMHOMUHANBHBIX KO3 dunmenTo. Tpeyronpauk [lackans.

Pa3znen 13

DJIeMeHTBI TeOpHH
BEPOSITHOCTEI.
DJ1eMeHThI

MATEeMATHYEeCKOM




CTAaTUCTHKH

Conep:kanue y4yeOHOro MaTepuaJa:

CoObiTusi. BeposiTHOCTh CcOOBITHS. TeopeMbl CIOXKEHUS U YMHOXECHHS BEPOSTHOCTEH. 2
Ilonsamue o nezagucumocmu codvimuii.
Conep:kanue y4yeOHOro MaTepuaJa:
Pemrenue 3a1au Ha onpeieeHue BEPOSITHOCTU COOBITHSI. 2
Conep:kanue yuyeOHOro MaTepuaJa:
Huckpemnas cuyuatinas eenuuuna, 3aKkon ee pacnpedenenus. ducnosvie Xapakmepucmuku 2 M.01-M.05,
ouckpemnoti cayuaiinoi eenuyunsl. Ionsmue o 3axone 6oIbUUX YlUCE]L. JI.OI-JI.06
Conep:xanme y4e0HOro MaTepuaja: 11.04-11.05
[IpencraBnenue qaHHBIX. AHaIN3 UHGOPMAIIUU CTATUCTUIECKOTO XapaKTepa. 2
[TonsTHE 0 3a1a4ax MaTEeMaTUYECKOW CTATUCTUKU. PerieHne npakTHyecKkux 3a/1ay ¢
MIPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
Paznen 14
YpaBHeHus u 12
HEepaBeHCTBA
Tema 14.1 Conep:xanue yueOHOro MaTepuasa:
YpaBHeHus u Pemenne KOMOMHUPOBAHHBIX YpaBHEHUI.
CHCTEMBI PaBHOCHIIBHOCTH ypaBHEHUH, CUCTEM yYpaBHEHU. PaliioHansHble, MppalmoHalbHbIE, 2
yYpPaBHEHUit MOKa3areabHbIE, JIOTapUPMUUECKIE U TPUTOHOMETpUUYecKre ypaBHEeHUSI. OCHOBHBIE PUEMBI
ux perienus. Micnonp30BaHne MOHOTOHHOCTH (DYHKIIUHM NPU PEIICHUN YpaBHEHUH. M.01,
Conep:xanue yueOHOro Matepuasa: M.04-M.09,
Pemienue ypaBHeHHI METOJOM 3aMeHBI M IpauuecKUM MeTo10M. Perienne ypaBHEHMI, 2 JL.OI-J1.05,
coJiepKalIuX MePEMEHHYIO MO 3HAKOM MOJTYJISI. JL10-JI.15
Conep:xanue yueOHOro Marepuasa: 11.01-11.04
Pemenue cucrem ypaBHEHHII. 2
Tema 14.2 Conep:xanue yueOHOro Matepuasa:
HepaBencTBa n PannonaneHble, nppalMoOHaIbHBIE, TOKA3aTENbHbBIE U MPUSOHOMEMPUYECKUE HEPABEHCMEA. 2
CHCTEMBI OcHOBHBIE PUEMBI UX pelleHus. PellleHre HepaBeHCTB METOJJOM HHTEPBAJIOB.
HEPaBeHCTB Coaeprxanue yueOHOro MmaTepuaJa: M.01-M.09,
Pemenue HepaBeHCTB rpaduueckuM criocodboM. Perienre HepaBeHCTB, CoAepKaIINX 2 JL.OI-J1.03,
MEPEMEHHYIO 101 3HAKOM MOJIYJIS. JLI10-JI.15
Conep:kanue y4e0HOr0 MaTepHaJIa: 11.01-11.04




Hcnonb3oBanue CBOMCTB U rpaduKoB (PYHKIIMIA IPU PELIEHUH HepaBeHCTB. M300paxeHnue Ha
KOOPJIMHATHOH IUIOCKOCTH MHOKECTBA PEIICHUH YPaBHECHUH 1 HEPABEHCTB C ABYMS
MIEPEMEHHBIMH U UX CHCTEM.

Pemenne cucrteM HepaBEeHCTB. 2
IToBTOpeHUE 1
IIpoMe:xxyTOYHAS aTTeCTALUSA 14
MaxkcumaJjibHasi Harpy3Ka 251




3. YCJIOBUSA PEAJIM3AIIMHA ITPOTPAMMBI YYEBHOM JUCIATLIMHBI

3.1. Jlna peanu3anuu NPOrpaMMbl Yy4eOHOH JUCHUIVIMHBI HMMEKTC B HAJIMYHH
cleayolue crenualbHble IOMeIeHHs

Ne 1209 «KabuHeT MaTeEMaTUKI.

3.1.1 OGopynoBanne yueoHoro kaounera Ne1209 «KaGuner mMareMaTuKm»:

- MOCaJI0YHbIE MECTa CTYAEeHTOB-30 MIT.;

- pabouee MeCTO MpernoIaBaTes;

- HarJsAHBIE 1MOCOOUsT (OMOPHBIC KOHCIIEKTHI-TUTAKATHI, CTEHIBI, KapTOUYKH, pa3aaToYHbIH
MaTepHai, MOJed FTeOMETPHUYECKHX TE);

- Y9eOHNKH, TEPMHHOJIOTHYECKHE CJIOBAPH PA3HBIX THIIOB;

- KOMIUIEKTHI MPAKTUIECKUX padoT;

- MeIMOTeKa MPE3CHTAIUH;

TexHUYeCcKHUe cpecTBa O0yICHHS:

- HepCOHaIIbHI:Iﬁ KOMIIBIOTEP.
3.2. UuopmanoHHOe o0ecniedeHre peajn3aluu NporpaMmbl

3.2.1. [leuaTHble U31aHUA

OCHOBHBIE UCTOYHUKU:

1.  Amumo UI.A., Komsrun FO.M., Tkauéa M.B. u np. Marematuka: anreOpa u Hauaia
MaTeMaTHUYECKOTO aHaiuu3a, reoMeTpus. Anredpa W Hayana mMaremaruyeckoro ananmsa 10-11
KJacchl: yuel. uist o01ieo0pa3oBar. opraHu3anuii: 0a30BbIi U yrITyOJIEHHBIH YPOBHH.- 4 —€ U3I.
—M.: AO "UznarenbctBo "lIpocBemenne", 2017.-463 c.

2. Aranacan JI.C., byryzoB B.®., Kagomue C.b. u np. Maremaruka: anreOpa v Hayania
MaTeMaTUYeCKOro aHanu3a, reomerpusi. ['eomerpust (6a30BbIi U yriyOseHHbIM ypoBHH) 10-11
KJIacchl: yueO. miist o0reoOpa3oBar. OpraHu3anuii: 6a30BbIi U YIIIyOJICHHBIM YPOBHU.- / —€ U3,
-M.: AO "UznatennctBo "[Ipocsemenne"”, 2019.- 287 c.

JlonoJHUTeIbHbIE HCTOYHHKH:

3. bammaxos, M.W. Maremaruka : yueOnuk / barmmakoB M.1. — Mocksa : KaoPyc, 2019. —
394 ¢. — (CIIO). — ISBN 978-5-406-06554-9. — URL.: https://book.ru/book/929528

4. baxtuna, E.B. KoMMIekT KOHTPOIbHO-U3ZMEPHUTENBHBIX MAaTEpPHAOB COCTABIICH IS
TEKYIIEero KOHTpoJia mo nuciuruinHe «Matematuka : moHorpadus / baxtuna E.B., Kopskuna
M.JL., Kucenesa U.U., lllynareeBa H.H. — Mocksa : Pycaiinc, 2019. — 77 ¢. — ISBN 978-5-
4365-3744-3. — URL.: https://book.ru/book/934593

5. Canun, B.H. Cratuctuka : yuedbnoe nocodue / Canun B.H., Uypunosa 3.1O., llInakoBckas
E.Il. — Mocksa : KnoPyc, 2019. — 292 ¢. — (CIIO). — ISBN 978-5-406-06592-1. — URL:
https://book.ru/book/930013

3.2.2. DeKTPOHHBbIE N3aHUs (3TEKTPOHHbIE PeCypPChl)

1. https://www.intuit.ru/studies/courses/107/107/info DnexTponnsIit kKypc «BBenenue B
MaTEMaTHKY»

2. http://www.youtube.com/watch?v=TxFmRLiSpKo/Martemarrka yacts 1 (JIeKIus
(I'eomeTpuueckuii CMbICI TPOU3BOJHOMN)

3. http://mathprofi.ru/index.html Beicirass maTemaTrKa /1151 3A09YHUKOB M HE TOJIBKO

4. https://math.semestr.ru/ Maremaruueckuii mopra

5. http://math24.ru/Caiit BeICIIEii MaTeMaTHKH



https://book.ru/book/929528
https://book.ru/book/934593
https://book.ru/book/930013
https://www.intuit.ru/studies/courses/107/107/info
http://www.youtube.com/watch?v=TxFmRLiSpKo

6. http://e.lanbook.com/DnekTponnas 6ubnmmoreynas cucrema Jlaupb

7. https://www.book.ru/ Dnexrponnas OudianoTeYHas cucrema
8. DnektponHas cucrema kypc Moodle

33 HporpaMMa o0ecrneyeHa HGOGXOI[I/IMLIM KOMIIJIECKTOM JIUIECH3UOHHOIO

NMPOrpaMMHOI0 o0ecredeHus

4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOI

TACIATITAHBI

Pe3yabTaTnl 00yyenust

\ Kpurepum ouenkn

MeTtoabl OLICHKH

IlepeyeHb JMYHOCTHBIX Pe3yJIbTATOB, 0CBAMBAEMbIX B
paMKax JUCHMIINHBI:

JI.01 mposiBIsATE POCCUMCKYIO
rpakJIaHCKasi HJIEHTUYHOCTb,

[aTPUOTHU3M,  YBAXKECHUE K
CBOEMY  HAapoay, 4yBCTBO
OTBETCTBEHHOCTHU nepen

Ponunoii, ropmocte 3a cBOHU
Kpaii, ceoro Ponuny, npouuioe

u HaCTOAIICC
MHOI'OHAITHOHAJIbHOI'O HapoJa
POCCI/II/I, YBAKCHUC

rOCY/IapCTBEHHBIX CHMBOJIOB
(repO, ¢uar, ruMH);

JI.02 wumeTh rpakIaHCKYIO
TIO3HITUIO aKTHBHOTO U
OTBETCTBEHHOTO 4JICHA
POCCUICKOTO oO1iecTBa,
OCO3HAIOIIIETO CBOM
KOHCTUTYIIMOHHBIC TpaBa U
00s13aHHOCTH,  YBa)arollero
3aKOH W TIPaBONOPSAJIOK,
oOranaronero 4yBCTBOM
COOCTBEHHOTO  JIOCTOMHCTBA,
OCO3HAHHO  MPUHHMAIOIIETO
TPaTUIIMOHHBIE
HAIMOHAIbHBIC u
o011e4yenoBeyecKue
FYMaHUCTUYECKHUE u
JIeMOKpaTHYECKUE [IEHHOCTH;

JI.O3 ObITh  TOTOBBIM K
cayxeHuro  OteuecTBy, €ro
3alInTe;

JI.04 copMHpOBaThH
MHUPOBO33PEHUE,
COOTBETCTBYIOLIIEE

Kpurepun oueHKH yCTHBIX
OTBETOB:

Onenka «OTJIHYHO»- TOJTHO
PACKpBITO COACpIKaHUE
Marepuaia B oobeme,
MPEAyCMOTPEHHOM
MIPOrpaMMOil 1 y4eOHUKOM;
MaTepHua U3JI0KeH
TPaMOTHBIM SI3bIKOM, B
ONPEACICHHOMN JTOTUYECKOM
IOCJIEJOBATEIILHOCTH;

TOYHO HCIIOJIb30BaHa
MaTeMaThJdecKas
TEPMUHOJIOTUSI U CUMBOJIMKA,
MPaBUIILHO BBHIMIOJTHEHBI
PUCYHKH, YepTEXH, TpaduKu,
COMYTCTBYIOIIHUE OTBETY;
MOKa3aHO YMEHUE
WJUTFOCTPUPOBATH TEOPHIO
KOHKPETHBIMU ITIPUMEPaMHU,
IIPUMEHSATH €€ B HOBOU
CUTYAILH NPU BBITOJTHEHUHN
MPaKTUYECKOTO 3aJaHus;
MPOJIEMOHCTPUPOBAHO
3HaHUE TEOPUHU paHee
M3YYEHHBIX CONMYTCTBYIOIINX
TeM, COOPMUPOBAHHOCTH U
YCTOMUYMBOCTb HUCIIOIb3YEMBIX
IIpY OTBETE YMEHHU U
HaBBIKOB;

OTBET CaAMOCTOATENILHEIN, 0€3
HaBOJISAIIUX BOIPOCOB
MIPENOo/IaBaTelIst; BO3MOXKHBI

OaHa — IBC HCTOYHOCTHU IIPpU

IIpoBepka noManiHux
3a/1aHUI, IPOBEJCHUE
IIPAKTUYECKUX 3aHATHH,
pelleHrne BapuaTHBHbIX
3a/1aHN, TECTUPOBAHUE



http://e.lanbook.com/
https://www.book.ru/

COBPEMEHHOMY
pa3BUTHA

YPOBHIO
HAYKU u
00I1IeCTBEHHOH MPAKTUKH,
OCHOBaHHOTO Ha  JMaiore
KYJIBTYpP, @ TAKXKe Pa3IUIHBIX
dbopm OOIIECTBEHHOTO
CO3HaHUs, OCO3HAHHWE CBOETO
MecTa B  IOJUKYJIBTYpPHOM
MUpE;

JI.OS cdhopmupoBath OCHOBBI
CaMOpPa3BUTHUS u
CaMOBOCIIUTaHHS B
COOTBETCTBUU C
0011e4€eI0BEYECKUMHU
NEHHOCTSIMA W WJealaMu
IPaXXIaHCKOTO o0111eCcTBa;
TOTOBHOCTh M CIIOCOOHOCTBH K
CaMOCTOSTCIBLHOM,
TBOPYECKON M OTBETCTBEHHOM
NeSITeIIbHOCTH;

JI.06 o0nanare TOJIEpaHTHBIM
CO3HAHHWEM H TMOBEICHHEM B

HMOJIUKYIBTYPHOM MHpE,
TOTOBHOCTBIO u
CIOCOOHOCTBIO BECTH JIUAJIOT
c JIPYTUMH JTIOIBMU,
OOCTUTI'aTh B HCM

B3aUMOIIOHMMaHHS, HAXOAUTh
oOuye 1eau U COTpyIHUYATh
JUISL UX TOCTHOKCHUS;

JI.07 oOmamate HaBBIKAMU
COTpYJIHUYECTBA co
CBep CTHHUKaMH, ICTbMHU
MJIAJIIIETO BO3pacTa,
B3POCIIBIMU B
o0pa3oBaTenbHO,

OOIIECTBEHHO ITOJIC3HOM,

y4eOHO-UCCIIeI0BATENbCKOM,
IIPOEKTHON W JpYrux BHJAX

JIeITEIIbHOCTH;
JI.O8 wuMeTh HpaBCTBEHHOE
CO3HaHUWE W TIOBEACHHE Ha
OCHOBE YCBOCHHS
0011IeYeIIOBEYECKHUX
IICHHOCTE;

JI.O9 ObITh TOTOBBIM U

CIIOCOOHBIM K 00pa30BaHUIO, B
TOM YHCJIE CaMOOOPa30BaHMIO,
Ha TOPOTIAXKCHUN Bceit JKU3HU,
BbIpaboTaTh CO3HATEJIbHOE
OTHOIIIEHUE K HEIPEPBIBHOMY
00pa30BaHUIO KaK YCIOBHUIO

OCBEIIEHUU BTOPOCTENIEHHBIX
BOIPOCOB HMJIH B BBIKJIAJIKAX,
KOTOpBIE CTYJICHT JIETKO
HCIIPABUWJI IIOCIIE 3aMEYaHUS
IIperoiaBaTels.

Ounenka «Xopowmo» - eciu
OTBET YAOBJIETBOPSET B
OCHOBHOM TpeOOBaHUsM Ha
OLIEHKY «5», HO IIPU 3TOM
HMEET OJIMH U3 HEJIOCTATKOB:
B U3JI0KEHUU JIOITYILEHbI
HeOoubIIe TPOoOeTbl, HE
HCKa3MBIIEe MaTEMaTHUECKOE
COJIep’KaHue OTBETA;
JIOIYLIEHbI OIUH — JIBa
HEJ0YEeTa IIPU OCBELICHUH
OCHOBHOTI'O COZIEP)KaHUS
OTBETa, UCIPABJICHHBIE TIOCTIE
3aMeyaHus NpPeroiaBaTess;
JOMYLIEHbI OIINOKA WU
0oJsiee IBYX HEJ0YETOB IIPU
OCBEIICHUU BTOPOCTETIEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX,
JIETKO MCIIPABIICHHBIE M1OCTIE
3aMeyaHus NperoiaBaTess.
Ounenka
«Y10BJIETBOPHUTEJIBHO»-
HEIOJIHO PAaCKPBITO
coJiep;KaHue MaTepuana
(conmeprkaHue U3TIOKEHO
(parmMeHTapHO, HE BCera
M0CJIeI0BATENbHO), HO
MOKa3aHo 00I1iee MOHUMaHNe
BOIIpOCa U
MIPOJIEMOHCTPUPOBAHBI
YMEHHUS, TOCTATOUHbIE 1151
YCBOEHHUSI IPOTPAMMHOI0
MaTepHaa ; UMeJINCh
3aTpyJHEHUS WK AOMYILEHBI
OLIMOKH B OIpEICIIEHUH
MaTeMaTHYECKOU
TEPMUHOJIOTHH, YepTEXKaXx,
BBIKJIa/IKaX, UCIIPABIICHHbBIE
I10CJIE HECKOJIBKUX
HaBOJSIIIIUX BOIIPOCOB
IIperoiaBaTes;

CTYZICHT HE CIIPAaBUJICS C
IIPUMEHEHUEM TEOPUU B
HOBOH CUTYyallUH NpU
BBINOJIHEHUH MTPAKTUYECKOTO
3aJlaHusl, HO BBIMOJIHUII
3ajaHus 0053aTeIbHOTO




YCIECIIHOU
npoecCHOHATBLHOM u
00LIECTBEHHOM AESITETbHOCTH;
JI.10 copMHpOBATH
ACTETHUYECKOE OTHOIICHHE K
MHUpY, BKJIIOYas  3CTETHKY
ObITa, Hay4IHOTO u
TEXHUYECKOTO  TBOPYECTBA,
cropTa, 0O0IIECTBEHHBIX
OTHOIIICHU;

JI.11 MPUHUMATh u
peaan30BHIBATH [EHHOCTH
3I0pOBOTO M ©E30I1aCHOTO
o0pasa »U3HH, MTOTPEOHOCTH B
(bU3TIECKOM
CaMOCOBEPILICHCTBOBAHUH,

3aHATHAX CIIOPTUBHO-
03JI0POBUTEIIBHOM
JeATENIbHOCTIO,  HEIPUSITHE
BPEIHBIX MPUBBIYEK: KypeHUS,
YIOTpeOICHHS aJTKOTOJ14,
HApKOTHUKOB;

JI.12 GepexHO, OTBETCTBEHHO
U KOMIIETEHTHO OTHOCHUTBCS K
duznyeckomy u
MICHXOJIOTHYECKOMY
3JI0pOBBIO, KaK
COOCTBEHHOMY, TaK W JIPYT'HX
O, yMETh  OKa3bIBaTh
NIEPBYIO MIOMOIIIb;

JI.13 oco3HaHHO BBIOMpATH
Oynymyro  mpodeccuro U
BO3MOYKHOCTH peanu3aIim
COOCTBEHHBIX KU3HEHHBIX
TUTAHOB; OTHOCHTBCS K
npodeccuoHanbHOM
JCSITeIbHOCTH
BO3MOXKHOCTH
pelIeHHH
0OIIIECTBEHHBIX,
roCyIapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX
npo0Jem;
J.14

KakK
y4qacTus B
JIMYHBIX,

cpopMHpOBaTH
HKOJIOTUYECKOE  MBIILIECHUE,
MMOHUMaHUe BIIUSIHUSA
COLIMAJILHO-3KOHOMHMYECKUX
IIPOLIECCOB  HA  COCTOSTHUE
NPUPOAHON M COLMATBHOM
Cpebl; TMPHOOPECTH  OIBIT
AKOJIOrO-HaNpPaBJIECHHOM
JESTEILHOCTH;

YPOBHSI CIIOKHOCTH 110
JTAHHOW TeMe; IpU
JOCTaTOYHOM 3HAHUU
TEOPETUYECKOTO MaTepraia
BBISIBJICHA HEJJOCTATOYHAS
c(hOpMHUPOBAHHOCTH
OCHOBHBIX YMEHUI U
HAaBBIKOB.

Onenka
«HeynoBJ1IeTBOPUTEIHLHO»-
HE PacKpbhITO OCHOBHOE
coJiep;kaHue y4eOHOro
MaTepuaia; oOHapyKeHO
HE3HAaHUE CTYJCHTOM
OoJblel nim Hanbosee
BKHOU 4aCTH y4eOHOTO
MaTepuana; J0myuieHb
OLIMOKYU B OIPEIETICHUU
MTOHATHMA, TP UCIIOJIb30BAHUN
MaTeMaTHYeCKON
TEPMHHOJIOTHH, B PUCYHKAX,
yepTexkax win rpadukax, B
BBIKJIaJIKaX, KOTOPBIC HE
WCIIPaBIICHBI 11OCIIE
HECKOJIBKUX HABOJISIINAX
BOIIPOCOB YYHTEJIS.




J.15 OTBETCTBECHHO
OTHOCHUTLCS K  CO3JIaHHIO
CeMbHU Ha OCHOBE
OCO3HAHHOT' O HpI/IHSITI/ISI

IIEHHOCTEH CEMEMHOM KH3HU,

IlepeuyeHb MeTanpeIMeTHBIX Pe3yJbTATOB, 0CBAMBAEMbIX B
paMKax IMCUMIINHBI:

M.01 ymerp camMOCTOSITENILHO

OTIpEeIeIATh 1eH
JIEATETbHOCTH M COCTaBIIATH
TUTaHbI NESITeNIbHOCTH;
CaMOCTOSITEJIbHO
OCYIIIECTBIISITH,
KOHTPOJIMPOBATh u
KOPPEKTUPOBATH

ACATCIIBHOCTb, HCIIOJb30BaTh
BCC€ BO3MOJXXHBIC PCCYPChI IJIA
JOCTHIXCHUA ITOCTAaBJICHHBIX
ueneﬁ H pcéajiu3aliu I1IJIaHOB

JIeATEIbHOCTH; BbIOUpATh
yCIIEIIHbIE  CTpaTerud B
Pa3IUYHbIX CUTYaLUsX;

M.02 yMmeTp TPOIYKTHBHO
oOuiarbest u
B3aMMO/ICIICTBOBATh B
nporecce COBMECTHOM
NeSITeIbHOCTH, YUYUTHIBATh

MO3UIUHN JIPYTHX YYaCTHHKOB
JEATeIbHOCTH, 3(PPEKTHBHO
paspemniaTh KOH(IUKTHI;

M.03 BJIaJIcTh HAaBBIKAMHU
MO3HABATEJILHOM, y4eOHo-
HCCJIeI0BATEIbCKOM u
MPOEKTHOMN JIeSITEIIbHOCTH,
HaBBIKAMH paspeneHus
npoOjeM;  CIOCOOHOCTh U
TOTOBHOCTD K
CaMOCTOSITEIbBHOMY  TIOMCKY
METOJ0B penieHus
MPaKTUYECKHUX 3a7a4,
MIPUMEHEHUIO pa3IUYHBIX
METOHO0B ITO3HAHUS;

M.04 ObITH TOTOBBIM H
CHOCOOHBIM K
CaMOCTOSTEIbHOM

MH(OPMaLMOHHO-

MMO3HABaTEIIHFHOMI

JIeATEIIEHOCTH, BJIaJICHHE
HaBBIKAMH MOJTyYEHUSs
HeoOXoauMoi  MHGpopMaIUU

nus3 C.IIOBE[pCfI pa3HbIX THIIOB,

Kpurepun onenkn
NMCbMEHHOH padoThI:

OT1merka «5», ecu: pabota
BBITIOJIHEHA TTOJTHOCTHIO;

- B JIOTUYECKHUX
pacCcyXKJIeHHUIX U
000CHOBAaHUU PELICHUS HET
po0eJIOB U OIINOOK;

- B pEIICHUU HET
MaTeMaTUYECKUX OIMIMOOK
(BO3MOYKHA OJTHAa HETOYHOCTb,
OTHCKa, KOTOPast HE SBJISICTCS
CIIEICTBUEM HE3HAHUS WU
HENOHUMAaHHUS y4eOHOI0
Marepuana).

OT1meTka «4» CTaBUTCS B
CIIEYIOIIUX CIydasx:

- paboTa BBIITOJTHEHA
MOJIHOCTBIO, HO 0OOCHOBAHUS
I1aroB PeIICHHS
HEJ0CTaTOYHBI (€CITu yMEHUE
00OCHOBBIBaTh PacCyKICHUS
HE SBJISUIOCH CTIeHAbHBIM
00BEKTOM MPOBEPKH);

- IOTYIIEHBI OJJHA OIIHOKa
WA €CTh 1BA — TPHA HEAOUETA
B BBIKJIa/IKaX, PUCYHKaX,
yepTexax Win rpadukax
(ecmu 5TH BUBI pabOT HE
SIBJISITUCH CTICIIHATTEHBIM
00BEKTOM MPOBEPKH).
OtmeTKka «3» CTaBUTCS, €CIIN:
-IOMyIIeHO OoJiee OAHON
olMOKHU Win 6ojee IByX —
TpeX HEJ0YETOB B BHIKJIAIKAX,
yepTexax Win rpaduxax, HO
oOydaroruiics odiagaeT
00s13aTeTbHBIMA YMCHHUSIMHE 10
MPOBEPSEMOM TEME.
OTMeTKa «2» CTaBUTCS, ECIH:
- IONYILIEHbI CYIIE€CTBEHHBIE
OIIMOKH, ITOKa3aBIINe, YTO
oOyuatomuiicst He 0bnagaer

IIpoBepka noMamHux
3a/1aHUM, IPOBEJCHUE
NPaKTUYECKUX 3aHATUH,
pellieHne BapuaTHBHbIX
3a/1aHN, TECTUPOBAHUE




YMEHHUE OPHEHTUPOBATHCS B
pa3IMYHBIX HCTOYHHKAX
uHpopmanuu, KPUTHYECKH
OLICHUBATh 51
WHTEPIPETHUPOBATH
UHPOPMALIHIO,  TOJy4aeMYyIO
13 Pa3JINYHbIX HCTOYHUKOB;
M.05 yMerp UCHONB30BATH
cpencTBa HHOOPMAITMOHHBIX U
KOMMYHHKAITHOHHBIX
texnosoruii (mainee - UKT) B
pelIeHrn KOTHUTHBHEIX,
KOMMYHHKATHUBHBIX u
OpraHU3aIlMOHHBIX 3a7a4 ¢
COOIIOIEHUEM TpeOOBaHMI
SPrOHOMUKH, TEXHHKHU
0e30IMacHOCTH, TUTHCHEI,
pecypcocOepexeHus,
MPaBOBBIX U ITUYECKUX HOPM,
HOPM nH(}OpMaITMOHHOM
0€30I1aCHOCTH;
M.06  ymers
Ha3HAUCHHE U
Pa3InYHBIX
WHCTUTYTOB;
M.07 yMerb caMOCTOSITEIBHO
OIICHUBATh W  NPUHUMATH
pelieHus, OTIPEIEIIAIONINE
CTpaTerui0  TOBEACHUs, C
YU4E€TOM  TpPaXJaHCKUX U
HPaBCTBEHHBIX I[EHHOCTE;
M.08 BrnageTh SA3BIKOBHIMH
CpelCcTBaMU - yMEHHUE SICHO,
JOTMYHO M TOYHO M3JaraTh
CBOIO TOYKY 3peHus,
HCIO0Ib30BaTh aJICKBaTHBIC
SI3BIKOBBIE CPEJICTBA;

M.09 BimageTs  HaBBIKAMU
MIO3HABATEIbHON  pedrieKcuun
KaK OCO3HAHMSI COBEPLIAEMBIX
JNEUCTBUII W MBICIUTEILHEIX
MPOLIECCOB, UX PE3yJIbTATOB U
OCHOBAaHMWM, TPAHUI[ CBOETO
3HAHUS U HE3HAHMUS, HOBBIX
MO3HABATENIbHEIX  3aJa4 |
CPENCTB X JOCTHKECHHUSL.

OIIpCACIIATh

byHKITUN
COIMAJIBHBIX

00s13aTeIbHBIMU YMEHHUSIMU TI0
JTAHHOW TeME B MOJHON Mepe.




Ilepeyens mnpeaMeTHBIX pe3yJbTaToOB,

PaAMKax THCHUIIJIMHBI:

OCBaAaUBAaCMbIX B

II. 01 cdopMUPOBAHHOCTH
MpeCTaBICHUI 0
HEOOXOIUMOCTH
JI0KAa3aTeJIbCTB npu
000CHOBaHHUU
MaTeMaTHYECKHX
YTBEPKICHUI U ponu

AKCHUOMATHKU B MPOBEICHUU
JEYKTUBHBIX PACCYKJICHUI;
II. 02 cdhopMUpPOBAaHHOCTH
MOHATUMHOIO anmapara I10
OCHOBHBIM pazzeiiaM Kypca
MaTEMaTHKH; 3HAHUI
OCHOBHBIX TeopeM, GopMyl H
YyMEHUS ~ UX  TPUMEHSATD;
YMEHHsI TOKa3bIBaTh TE€OPEMBbI
W HaxXOJUTh HECTaHJapPTHHIC
CIocoObI pelIeH s 3a/1a4;
I1.03 c(hOpMHUPOBAHHOCTH
YMEHHH MOJIETTUPOBATh
peasibHbIE CUTYaIlH,
UCCIIEIOBaTh  MOCTPOCHHBIE
MOJICNIA, HWHTEPIPETHUPOBATH
MOJTyYEHHBIH Pe3yNbTaT;

I1.04 c(OpMHPOBAHHOCTH
MPEJICTAaBICHU 00 OCHOBHBIX
MOHATUAX  MATEMaTHYECKOTO
aHaJlM3a M UX CBOMCTBaXx,
BJIa/ICHUE YMEHUEM
XapaKkTepU30BaTh IOBEJICHUE
byHKIMH, HCIIOJIb30BaHNE
MOJIYYEHHBIX  3HAHUWA  JJIs
OTHUCaHUs u aHanmm3a
peanbHBIX

[1.05 BriageHne yMEeHUSIMU
COCTaBJICHUS] BEPOSTHOCTHBIX
MOJIETIEN IO YCIIOBHUIO 3aJa4yu
U BBIUKCIEHUS BEPOSITHOCTU
HACTYIUICHHUS] COOBITUH, B TOM
qucIie c MPUMEHEHUEM
dbopMyn KOMOWHATOPUKH U
OCHOBHBIX TEOPEM TEOPUHU
BEPOATHOCTEM; HCCIETOBAHUS
CIy4yaWHBIX BEIMYMH N0 HX
pacrnpeeeHUIo

Kpurepun oneHKn yCTHBIX
OTBETOB :

Ouenka «OTAMYHO»- TIOJTHO
PacKpBITO CO/IepKaHUE
MaTtepuaina B o0bemMe,
MIPEe1yCMOTPEHHOM
MPOrpaMMOi ¥ Y4eOHUKOM;

MaTepuai U3J10KeH
IPAMOTHBIM SI3BIKOM, B
ONPEACICHHOMN JTOTUYECKOM
IIOCJIEI0BATEIBHOCTH;

TOYHO HCII0JIb30BaHA
MaTeMaTHyecKas
TEPMHUHOJIOTHS U CHMBOJIHKA,

IIPABUJIBHO BBIIIOJIHEHBI
PUCYHKH, YepTexXH, rpadukwy,
COITYTCTBYIOILIME OTBETY;

MOKa3aHO YMEHUE
WJUTIOCTPUPOBATH TEOPHIO
KOHKPETHBIMU IIPUMEpaMH,
IIPUMEHSATH €€ B HOBOU
CUTYaIlUU TPU BHITIOJTHECHUH
MIPaKTUYECKOIO 3a/laHus;

MIPOJIEMOHCTPUPOBAHO
3HAHHUE TEOPUU paHee
W3YYEHHBIX COMYTCTBYIOIINX
TeM, COOPMUPOBAHHOCTD U
YCTONYHMBOCTB UCTIOIB3YEMBIX
IIpY OTBETE YMEHHU U
HAaBBIKOB;

OTBET CaMOCTOSITENIbHBIH, 0e3
HaBOJSILUX BOIIPOCOB
MpenojaBaTesisi; BO3MOXKHbI
OJIHA — JIB€ HETOYHOCTH IIpU
OCBEILEHUU BTOPOCTEIIEHHBIX
BOIIPOCOB WUJIM B BBIKJIAJKAX,
KOTOpBIE CTYJIEHT JIETKO
WCIIPABUII TIOCIIE€ 3aMEYaHUS
IpenojaBaTes.

Onenka «Xopowmo» -eciu
OTBET yJIOBJIETBOPSIET B
OCHOBHOM TpeOOBaHMSIM Ha
OLIEHKY «5», HO TIPU 3TOM
UMEET OJH U3 HEJIOCTATKOB:
B U3JI0’KEHUU JOMYIIEHBI
HeOoubIIe MPoOebl, He
HCKa3MUBIIIee MaTEMaTUYECKOe
COJIEp/KaHuE OTBETA;
JIOTIYIIIEHbI OJIMH — IBa

[IpoBepka qomamHux
3a/1aHUi, IPOBEJCHUE
MPAKTUYECKUX 3aHATHH,
pelieHre BapuaTUBHBIX
3a/1aHUi, TECTUPOBAHUE




HeJ0YeTa MPHU OCBEIICHUH
OCHOBHOTO COJICpKaHUS
OTBETa, UCIPaBICHHbIE TIOCTIE
3aMe4aHus MperoaBaTes;
JIOTYILIEHbI OIIHOKa UITN
OoJee IByX HEIOYETOB MPH
OCBEILEHUU BTOPOCTENEHHBIX
BOIIPOCOB HJIU B BBIKJIAJIKAX,
JIETKO MCIPaBIIEHHBIE MTOCTIE
3aMeYaHusl MpenojaBaTers.
Onenka
«Y10BJIETBOPHUTEIBHO»-
HEMOJIHO PACKPBITO
coJiepyKaHue MaTepuana
(conepxaHue U3JI0)KEHO
(parMeHTapHO, HE BCET/1a
MOCIIeZI0BATEIbHO), HO
MOKa3aHo o0IIee MOHNMAaHNe
BOIIpOCa U
MIPOJIEMOHCTPUPOBAHBI
YMEHHSI, JOCTATOYHBIC IS
YCBOGHHUS MTPOTrPAMMHOTO
MaTepuaia ; UIMeJIHCh
3aTpyJHEHUS WK AOMYIIEHBI
OLIMOKY B OIPEIEICHUU
MaTeMaTHYeCKON
TEPMHHOJIOTHH, YePTEKAX,
BBIKJIa/IKaX, UCIIPABIICHHbBIC
MOCJIe HECKOIBKUX
HaBOJISIIIUX BOIIPOCOB
MIpeTo1aBaTeds;

CTYJICHT HE CIIPABUIICS C
MIPUMEHCHHEM TEOPUH B
HOBOM CUTYyalluu IPH
BBITIOJTHEHUH MMPAKTUICCKOTO
3aJlaHusl, HO BBITIOJTHHIII
3a/1aHus 00s3aTEIBLHOTO
YPOBHSI CII0)KHOCTH IO
JAHHOM TeMeE; IIPH
JOCTaTOYHOM 3HAHUH
TEOPETUUECKOI0 MaTepurasia
BBISIBJICHA HEJJOCTATOYHAS
c(hOpMUPOBAHHOCTH
OCHOBHBIX YMEHUH U
HAaBBIKOB.

Ounenka
«HeynoBJIeTBOPUTEILHO»-
HE PaCKpPBhITO OCHOBHOE
coJiepKaHue yueOHOTO
MaTepuana; oOHapyXeHO
HE3HAaHWE CTYJICHTOM
OopIiel wim Haubosee




B)KHOM 9acTH y4eOHOTO
MaTepuana; J0mynIeHbI
OIMOKH B ONpEIETICHUN
MOHATHA, TP UCIIOJI30BAHUN
MaTeMaTUIeCKON
TEPMHHOJIOTHH, B PUCYHKAX,
yepTexax win rpadukax, B
BBIKJIa/IKaX, KOTOPBIC HE
HCIIPaBJICHBI MOCTIE
HECKOJIbKMX HaBOISIIUX
BOIIPOCOB YUHTEIIA.




