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1. OBIIAS XAPAKTEPUCTUKA YUYEBHOM JUCIHHUITINHBI
«MaTteMaTHKA»

1.1. Mecrto aucunmimmnbl B ctpykrype OII CITO

O6meo0Opa3oBaTenbHas aucHuIUIMHAa «MaTtemaTtuka» sBIseTcs 005S3aTelbHON YacTbiO
00111e00pa30BaTeNbHOrO IMKJIAa 00pazoBaTeabHON mporpammsl B coorBercTBur ¢ PI'OC CIIO
no crienranbHOCTH «38.02.08 Toprosoe neno»

1. 2. lleu 1 nUIAaHUPYeMBble Pe3yJbTaThl OCBOCHUS AUCHUIIMHBI:

1.2.1 Heab AUCUMIIIHHBI

Conepxanue mporpamMMmbl — 00IIe00pa3oBaTeNbHON — TUCHMIUIMHBL — «MaTemaTuka
HaIpaBJIEHO Ha JOCTIKEHUE PE3YyJIbTAaTOB €€ U3yUeHHUs B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC
COO c yuerom npodeccuonanbHoil HanpasieHHOCTH PI'OC CIIO.IIpuopuTeTHBIMU LEIIMU
0o0ydeHns MaTeMaTHKe Ha 0a30BOM YPOBHE SIBJISIOTCS:

- (¢opMHpOBaHHE UEHTPAJIBHBIX MaTeMaTHYECKUX TMOHATUN (YUCIIO, BEJIMYMHA,
reoMeTpuyeckas  ¢Gurypa, TEepeMEHHas, BEPOATHOCTh, (YHKIHSA), OOECIEeUYNBAIOIINX
IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMaTHYECKOI0 00pa30BaHMsl 00yJarOLINXC;

- IOJIBEJIeHNE O0yJaroluXcs Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHUKUd M OKPY’KAIOLIero MHUpa, MOHMMAaHUE MaTEMAaTUKU KaK 4acTd OOIell KyJIbTypsl
YeJI0BEYECTBA;

- Ppa3BUTHE MHTEJUICKTYalIbHbIX W TBOPYECKHUX CIIOCOOHOCTEH  0Oydarommxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUH, KpUTUYHOCTH MBIIIJICHUS, HTHTEpeca
K N3Y4YEHHMIO MATEMAaTUKH;

- (opmupoBanue (GYHKIUOHAIBLHOW  MaTeMAaTUYECKOM TPaMOTHOCTH:  YMEHHS
pacrno3HaBaTh MaTeMaTUYECKHE ACTIEKTHl B PEAJIBHBIX )KM3HEHHBIX CUTyalUsIX U IIPHU U3YUYEHUU
JIpYTUX AUCLMILUINH, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTeW, (HOopMyIHpoBaTh UX Ha
A3bIKE MaTEeMaTMKH U CO3/1aBaTb MaTEMaTHUYECKUE MOJEIHM, IPUMEHATh OCBOCHHBIN
MaTeMaTHYeCKUi amnmapaT JUIsl pelIeHHs MPaKTHUKO-OPUEHTHUPOBAaHHBIX  3aJad, 3ajJay
npodecCHOHATBLHOM 1A TebHOCTH, MHTEPIPETUPOBATh U OLICHUBATH MOTY4YEHHBIEC PE3YJIbTaThI.

1.2.2. llnanupyemble pe3yJibTAThI OCBOCHUSI 0011e00pa30BaTEIbHON JMCUMILIUHBI B
coorBercTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oo6mue xomnerennuu (nainee — OK) u npodeccuonansubie komnerennuu (nanee — 1K)
®I'OC CIIO B cOOTHECEHUM € JIMYHOCTHBIMH, METAIIPEAMETHBIMA U NPEIMETHBIMHU PE3yibTa-
TaMu o0yueHust 6azoBoro ypoBHs (nanee — [IP6) ®I'OC COO npeacTaBieHsl B TaOIHUIIE:



TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI

Koa n nHaumenoBanue
(popmupyemMbIX KOMIIE-
TeHI U

PesynbTaThl 00y4eHust

O01ue

JAucnunianHapHbie

OK 01. BsiOupats crioco-
Obl pelieHusi 3a1ad Mpo-
dbeccuoHaNBHOU JesTENb-
HOCTU TPUMEHUTEIBHO K
Pa3INIHBIM KOHTCKCTaM

JIMYHOCTHBIE  PEe3yJIbTAThI

B YaCTHU: TPYJOBOT'O BOCIIUTAHUS:
- TOTOBHOCTh K TPYyIy, OCO3HAHHWE IICHHOCTH Ma-
CTEepCTBa, TPy A0II00uE;

- TOTOBHOCTh K aKTUBHOM IESATEILHOCTH TEXHOJIOTHYE-
CKOW M COIHMAJIbHOW HANpaBJICHHOCTH, CIIOCOOHOCTH
WHUIMHPOBATh, IUIAHUPOBATH M CAMOCTOSITEIILHO BBI-
MOJIHSATH TaKYIO JIeATEIbHOCTH;

- MHTEpeC K pa3iudHbIM chepam mpodhecCHoHATBLHOMI
JEeITEIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO
¥ caM000Opa30BaHMIO Ha MPOTSHKEHUN BCEH KU3HHU
MeTtanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnasneHve yHUBEpCaIbHBIMUA YU€OHBIMH MTO3HABATEIh-
HBEIMHU JEeHUCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHS:

- CaMOCTOSITENILHO (POPMYJIMPOBATH M AKTYaJTU3UPOBAThH
npobiieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK WJIA OCHOBA-
HUS JUIsI CpPaBHEHMS, KJIacCU(pUKAIIUU 1 0000IIEeHNS,

- OTPECIATh IeNIN JEATEIHbHOCTH, 33/1aBaTh IMapaMeT-
PBI U KPUTEPUHU UX JIOCTHKCHUS;

- BBIBIATH 3aKOHOMEPHOCTH U
B pacCMaTPHUBAEMBbIX SBJICHHSIX;

- BHOCHTh KOPPEKTHBBI B JCSATCIHLHOCTH, OICHUBATH
COOTBETCTBUE PE3YJIBTATOB IICJISAM, OICHUBATh PHUCKH

MOCJIEACTBUN AEATEIbHOCTH

JOJIDKHBI OTpaxaTb

IIPOTUBOPEYUS

[1P61. Brnagenue meronaMu OKa3aTEeNbCTB, AITOPUTMaMHU
pemieHust 3aaay; ymeHue (OpMyIHpOBATH OMNpEAETICHHUS,
aKCUOMBl U TEOpPEMBbl, MPUMEHITb WX, IPOBOAUTH
JI0Ka3aTeNbHbIe PACCYKIACHUS B XO/1€ PELICHUs 3a/1a4;
[1P62. YMenue onepupoBaTh MOHITHUSMHU: CTEICHb UYHUCIIA,
norapuM 4Yucia,; yMEHUE BBINOJIHATh BBIUMCIEHUE 3HAYe-
HUH 1 TipeoOpa30BaHus BBIPAKCHUN CO CTETICHSIMH U JIOTa-
pudmamu, npeoOpa3oBaHMs JPOOHO-pAIIMOHATIBLHBIX
BBIPaKCHU;

[1P63. YMeHue omnepupoBaTh HNOHATHAMM: palOHAJIbHbIE,
UppalMOHANIbHbIE, IIOKa3aTelIbHbIE, CTENEHHbIE, JIora-
pupmMHUUECKre, TPUTOHOMETPUUYECKUE YpPaBHEHUS U Hepa-
BEHCTBA, X CUCTEMBI;

[1PG5. Ymenue omnepupoBaTh MOHSATHSAMH: pallOHaIbHAs
GbyHKIMA, TMOKaszaTenbHas (QYHKLUS, CTENEHHAs (QYHKIUS,
Jorapupmuyeckas byHKLHSA, TPUTOHOMETPUUYECKHE
¢byHKIMH, oOpaTHBIE (DYHKIMH, YMEHHE CTPOUTH TpaduKH
U3yYeHHBIX (DYHKIMH, MCIIOJIb30BaTh I'paduKu MpU HU3y4de-
HUU TPOLECCOB U 3aBUCUMOCTEH, MpU PELICHUM 33Jay U3
ApYTruX y4eOHbIX MPEIMETOB U 3a/a4 U3 pealbHOW KHU3HH,
BBIpaXaTh (OPMYIIaMHU 3aBUCIMOCTH MEX]y BETMUYMHAMU;
[1P66. YMeHnue pemaTh TEKCTOBBIE 3a7ja4l Pa3HbIX TUIIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, JOJU U YaCTH, Ha JBHKEHUE, pa-
00Ty, CTOMMOCTb TOBapOB M YCIyr, HaJOId, 3aJa4d U3
o0yacTy ynpasJieHUs JINYHBIMU U CEMEMHBIMU (PUHAHCAMM);
COCTaBJIATh BBIPAXKEHUS, YPABHEHUs, HEPABEHCTBA U UX CH-
CTEMBl [0 YCJOBHMIO 3aJauM, MHCCJIEN0BAaTh IOJyYEHHOE




- pa3BUBaTh KPEATHBHOE MBIIIICHHE TPH PEHICHUH
KU3HCHHBIX TPo0IeM

0) 6a30BBIC UCCIICIOBATEIHLCKUE ACHCTBHUS:

- BJIAJCTh HaBBIKAMHU Y4YEOHO-HMCCIICIOBATEIBCKON U
MPOEKTHON JESATEIIbHOCTH, HAaBBIKAMH Pa3peIIeHUs
npo0em;

- CHOCOOHOCTHP W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
TIOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3ajad, MpH-
MEHEHUIO PA3IMYHBIX METOJOB ITO3HAHUS

- BBISIBJISITh IPUYMHHO-CJIC/ICTBCHHBIC CBS3H U aKTyaJlH-
3UpOBaTh 3a7ady, BBIABUTATH TUIOTE3Y €€ pPEeIIeHUs,
HAXOJUTh AapryMEHTHI [UIS JIOKAa3aTeIbCTBa CBOMX
YTBEPKACHHUIA, 33/1aBaTh IMapaMeTPhbl K KPUTCPUH PEIIie-
HUS,

- QHAJIM3WPOBATH TMOJYYCHHBIC B XOJI¢ PEIICHUS 337291
pe3yabTaThl, KPUTHYECKH OIICHUBATh HX JOCTOBEp-
HOCTb, TPOTHO3UPOBATh HM3MEHCHHE B HOBBIX YCJIOBHSIX;
pa3pabarbIBaTh IUIAaH PEHICHUS MPOOJIEMBI C YYETOM
aHAJIM3a MMEIOIINUXCS MAaTePUATBHBIX U HEMaTepHallb-
HBIX PECYPCOB;

- yMeTh TEPEHOCHTh 3HAHUS B TIO3HABATEIBHYIO U
NPaKTUYECKYIO 00JIACTH KHU3HEIEATCILHOCTH;

- YMETh WMHTETPUPOBATH 3HAHHUS W3 PA3HBIX MPEIMET-
HBIX 00JIacTel;

- BBIJBUTATh HOBBIC HJICU, MPEJIaraTh OPUTHHAIBHBIC
HIOJIXOJIbI U PEIICHUS

- CTaBUTH MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIIUe Coco0-
HOCTh WX HCIIOJIb30BaHMs B IO3HABATEIHHON M COIIM-
aJIbHOU IPAKTUKE

OniajicHHe YHHBEPCAIBHBIMU PETYJISSTUBHBIMU JICH-
CTBUSIMH: Q) CaMOOPTaHW3alUs: JeJIaTh OCO3HAHHBIN
BBIOOpP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh
3a peuieHue

pEeLIeHrE U OLEHUBATh IPaBIONOJ00HOCTh PE3YJIbTATOB;
[TP69. YMeHue omnepupoBaTh MOHATHUSMH: TOUYKA, MpsMas,
IUIOCKOCTh, IPOCTPAHCTBO, JBYI'PAaHHBIM yroi, CKpe-
LIUBAIONINECs MPsSMbIe, MapaIeIbHOCTh U MEPIICHIUKYIIAP-
HOCTh MPSAMBIX U TJIOCKOCTEH, YTroJI MEXAY MPSIMBIMH, YTOJI
MEX1y HPSAMOM U IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH,
paccTosiHue OT TOYKHM JO IUIOCKOCTH, PAaCCTOSIHHE MEXIY
MPSIMBIMU, PACCTOSIHUE MEXAY IJIOCKOCTSMHU; YMEHHUE HC-
MOJIB30BaTh MPH PEIICHUU 33]1a4 M3y4ueHHbIC (DaKThl U T€O-
peMBI MJIAaHUMETPUU; YMEHHE OLEHUBATh Pa3Mepbl O0BEK-
TOB OKPY’KaIOLLEr0 MUPA;

[TP610. YMmenue onepupoBaTh MOHATHSIMH: MHOTOTPAHHHK,
CEUYEeHNE MHOTIOTpaHHMKA, KyO, mapajulesienunes, npusma,
nupamuia, GUrypa U MOBEPXHOCTb BpAIICHMS, LUIHHID,
KOHYC, mIap, cdepa, cedyeHus: (Urypbl BpamieHHs, IUI0C-
KOCTh, Kacaromasicss cepsl, HMUIMHAPA, KOHYCa, IUIOMIAIh
MOBEPXHOCTU MUPAMHU/IBI, TIPU3MBbI, KOHYCA, [IHJIUH]IPA, TUI0-
manae chepbl, 0o0beM KyOa, MPAMOYTOJBHOTO Tapauie-
JIenuIea, MUPaMu/Ibl, TPU3MbI, LIWJIKHIpPA, KOHYyCa, 11apa;
yMEeHHE U300pakaTb MHOTOTPAaHHUKH U TOBEPXHOCTH
BpalIEHUs, UX CEYEHUS OT PYKH, C MOMOUIBI0 YEPTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHHE paclo3Ha-
BaTb CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE pacIO3HaBaTh
MIPaBWJIbHbIE MHOTOTPaHHUKH;

[1P611 Ymenue omepupoBaTh MOHATUSAMH: JBIKCHHE B
MIPOCTPAHCTBE, MOJOOHBIE (UIYpbl B IPOCTPAHCTBE; HUC-
M0Jb30BaTh OTHOILICHHWE IUIOMIAJAEH IOBEPXHOCTEH U
00beMOB MTOAOOHBIX (PUTYp MPHU PEIICHUH 3324,

[1P612. YMmeHue BBIYUCIATH T€OMETPUYECKHE BEITMYUHBI
(nmuHa, yroi, miomaib, o0beM, IJIOLIAJb MOBEPXHOCTH),
WCTIOJIB3Ys U3yYCHHBIE (DOPMYIIBI U METOBL;

[TP613. YMeHnue onepupoBaTh MOHATUAMU: MIPSIMOYTOJIbHASL




CUCTEMa KOOpAMHAT, KOOPJIMHATHI TOUYKH, BEKTOP, KOOPAH-
HAaTbl BEKTOPA, CKaJSIPHOE IPOU3BEIAEHUE, YIOJ MEKIY BEK-
TOpaMH, CyMMa BEKTOPOB, MPOU3BEIACHUE BEKTOpAa HAa YHUC-
J10; HAXOJIUThH C MOMOIIBI0 U3YYEHHBIX (OPMYII KOOPJIHHA-
ThI CEpEIMHBI OTPE3Ka, PACCTOSTHUE MEXAY JBYMS TOUKAMU;
[1P614. YMmenue BoIOUpATh MOAXOASIINNA H3yICHHBIA METO]T
JUTS peIlieHus 3a7au, pacro3HaBaTh MaTeMaTuieckue (akx-
Thl 1 MAaTEMAaTUYECKUE MOJICIH B MIPUPOIHBIX U OOIIECTBEH-
HBIX SIBJICHUSIX, B UICKYCCTBE; YMEHUE MPUBOJAUTH MPUMEPHI
MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM W  MHUPOBOHU
MaTEeMaTHYECKOU HAyKH

OK 02. Vcnoonb3oBaTh
COBPEMEHHBIE  CPE/CTBA
IIOMCKA, aHaJIu3a U UHTEp-
npeTanuy HHPOpMaLnu, 1
UH(POPMALIMOHHBIE TEXHO-
JOTHH ISl BBITIOJIHEHHS
3aa4 NpodeccuoHanbHOMI
JeSITeTbHOCTH

JIM4HOCTHBIE Pe3yNbTaThl JAOJDKHBI OTPaXKaTh B YaCTH:
[EHHOCTH HAYYHOTO TTO3HAHUSA:

- c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBY-
IOIIETO0 COBPEMEHHOMY YPOBHIO pAa3BUTHUS HAyKU U
OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOTO Ha JUAJore
KYJIbTYp, CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa
B MIOJIUKYJIBTYPHOM MHpE;

MeramnpeameTHbie pe3yabTaThl TOJDKHBI OTPaXKaTh:
OBnasneHve yHUBEpCaIbHBIMUA YU€OHBIMH MTO3HABATEIh-
HBEIMH JEUCTBUSIMU:

B) pabota ¢ uHpOpMaIUEii:

- BJIaJIETh HABBIKAMH IOJy4Y€HUS MH(OpMALUU U3 HC-
TOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIHHO OCY-
HICCTBJISTH MOUCK, aHAJIU3, CUCTEMATU3AIMI0 U UHTEP-
nperanuioo UHGOPMALMU Pa3IUYHBIX BHIOB U (hopm
MIPE/ICTABIICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (opMaTax ¢ y4yeToM
Ha3HAuYCeHUsT MHPOpPMALUU U IIEJICBOM ayAUTOPHUH, BBI-
Oupasi oNTUMAIbHYIO0 (OpPMY MPEJCTABICHUS U BU3Yya-
JU3allnu;

- OLICHUBATh JIOCTOBEPHOCTD, JISTUTUMHOCTH MH(pOpMa-

[1P64. YMeHue onepupoBaTh NOHATUAMU: (PYHKIIHSI, HETIpe-
pbiBHasT (YHKIHS, MPOU3BOJHAS, TEPBOOOpa3Hasi, omnpese-
JIEHHbI WHTErpajl; YMEHHE HaXOJUTh MPOU3BOJIHbIE
3JIEMEHTApHBIX (PYHKINH, UCIIOJIB3YS CIPAaBOYHbIE MaTepua-
JBI; HMCCIEAOBAaTh B MPOCTEHINUX ciydasx (yHKIUU Ha
MOHOTOHHOCTb, HAXOJIUTh HAaUOOJIbIINE U HAMMEHbIIIUE 3HA-
YyeHus PYHKIIHI; CTPOUTH rpaKU MHOTOUYJIEHOB C UCTIOIb-
30BaHMEM allllapaTa MaTeMaTHYECKOro0 aHAJIN3a; IPUMEHATh
MPOU3BOJHYIO MPU PEIICHUU 3a/1ad Ha JBUKECHUE; PEIIaTh
[IPaKTUKO-OPUEHTUPOBAHHbBIE 33Jaud Ha HauOosbLINE U
HavVMEHbIIINE 3HAUCHUS, HA HAXOXICHUE IYTH, CKOPOCTH U
YCKOpEHUS

[1PG6. YMeHue pemaTh TEKCTOBBIE 33]]a4l Pa3HbIX TUIIOB (B
TOM YHCJIE Ha IPOLEHTHI, IOJIM U 4acCTH, Ha JIBU)KCHHE, pa-
00Ty, CTOMMOCTh TOBAapOB U YCIyT, HAJOTH, 3aJadyd U3
o0acTy ynpasieHUs JINYHBIMU U CEMEMHBIMU (PUHAHCAMM);
COCTABJISITh BBIPAXKEHUs, YPABHEHMs], HEPABEHCTBA U UX CH-
CTEMBI II0 YCIIOBHIO 33/1a4d, HCCIEAOBATh IIOJIYYEHHOE
pEelIeHre U OLIEHUBATh MPaBIONOJ00HOCTh PE3yIbTaTOB;
[IP67. VYmenue onepupoBaTh NOHATHIMH: CpEIHEE
apudmernyeckoe, MeauaHa, HauOOIbIIEe U HaWMEHBIIIEE
3HAYCHMsI, pasMax, AMCIEPCHs], CTAaHAAPTHOE OTKIOHEHHUE




LIUM, €€ COOTBETCTBHUE MPAaBOBBIM U MOpPAIbHO-ITHYE-
CKUM HOpMaM;

- UCTIOJIb30BaTh CPEACTBA MHPOPMALMOHHBIX U KOMMY-
HUKAIIMOHHBIX TEXHOJOTHH B PEIICHHH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M OpPTaHU3AI[MOHHBIX 33734y C CO-
OyroficHHEM TpPeOOBAaHWN SPrOHOMHUKH, TEXHUKH Oe€3-
OTIACHOCTH, THUTUEHBI, PECypcoCOepeKeH s, MPaBOBBIX
¥ OTHYECKUX HOPM, HOPM MH(POPMALMOHHOW Oe3omac-
HOCTH;

- BJAJCTh HABBIKAMH pACIIO3HABAHWS W  3aIUTHI
uHpopManuy, WHPOPMAIMOHHON OE30MacHOCTH JINY-
HOCTH

YHCJIOBOr0 Ha0Opa; yMEHUE U3BJIEKaTh, HHTEPIIPETUPOBATD
UHpOpMalLMIO,  NPEACTAaBICHHYIO B  Tabaumax, Ha
auarpammax, rpadukax, OTpaKarollyto CBOHCTBA peallbHBIX
IIPOLIECCOB

U SBIICHHIA; MPEACTaBIATh HH()OPMAIMIO C MOMOIMIBIO Tal-
JMII U JUarpaMM; UccleloBaTh CTaTUCTUYECKUE JaHHbIE, B
TOM YHCJIE€ C PUMEHEHUEM Ipa)uueCKUX METOJOB U DJICK-
TPOHHBIX CPEJICTB;

[1P614. YMenue BbIOMpATh MOIXOASIINN H3YUSHHBI METOT
JUIsl pelIeHus 3a/1a4yM, paclio3HaBaTh MareMaTuyeckue (ak-
THl 1 MATEMAaTUYECKHUE MOJICNIN B MIPUPOIHBIX M OOIECTBEH-
HBIX SIBJICHUSIX, B UCKYCCTBE; YMEHHUE NPUBOJUTH IIPUMEPHI
MAaT€MaTHYECKUX OTKPBITHM POCCUMCKOM M MHPOBOH
MaTeMaTU4eCKOM HayKH

OK 03. [InanupoBaTth u
peanr30BbIBaTh COOCTBEH-
HOe TmpodeccruoHaIbHOe U
JUYHOCTHOE  Pa3BHUTHE,
HpeANPUHIMATEIBCKY IO
NesITeIbHOCTh B Tpodec-
CUOHaNpHOU cdepe, wuc-
NOJIb30BaTh 3HAHUS IO
npaBoBOW M (pUHAHCOBOMA
IPaMOTHOCTH B  pa3jiuy-
HBIX JKU3HCHHBIX CHTYya-
ISIX

JIndaHOCTHBIE pe3ynbTaThl JOJKHBI OTPaKaTh B YACTH:
JyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUS:

- c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ITHYE-
CKOT'0 MTOBEJICHMUS;

- CIIOCOOHOCTHb OLIEHUBATh CUTYalUI0 WU INPUHUMATbH
OCO3HAHHbIE PEIICHUs, OPUEHTUPYSICh Ha MOpaJbHO-
HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HAHME JIMYHOI'O BKJIaJa B MOCTPOEHHE YCTOWYM-
BOTO OYIyIIero;

- OTBETCTBEHHOE OTHOLIEHHWE K CBOUM DOAUTENIAM U
(wn) nApyruM 4jieHaM CEMbH, CO3JaHMIO0 CEMbHM Ha
OCHOBE OCO3HAaHHOI'O NPUHATHS LIEHHOCTEH ceMeiHOoM
KU3HU B COOTBETCTBMM C TpaauLMsIMH HaponoB Poc-
CHH;

MeTtanpeameTHble pe3yIbTaThl 10JKHbI OTPaXaTh:
OBnajieHUe YHHMBEPCAJIbHBIMU PETYJISATUBHBIMU JIEH-
CTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITEIbHO OCYIIECTBISTh I03HABATEIbHYIO JIe-

[1P61. Brnagenue meronaMu OKa3aTeNbCTB, AITOPUTMaMHU
pemieHust 3aaay; ymeHue (OpMyJIHpOBATH OMNpEAETICHHUS,
aKCUOMBI W TEOPEMBI, NPUMEHSTh WX, MPOBOJIUTH
JI0Ka3aTeNlbHbIe PACCYKACHUS B XO/1€ PELICHUs 3a/1a4;
[1P64. YMeHue onepupoBaTh MOHATHAMU: (QYHKITHS, HETIpe-
pbIBHas (YHKIMSA, IPOU3BOJHAs, IEepBOOOpa3Has, onpese-
JCHHBIM WHTETpajl; YMEHHE HaXOAWTh MPOU3BOIHBIC
JIEMEHTAPHbBIX (QYHKIIMH, UCTIONB3Ys CIIPAaBOYHBIE MaTepHa-
JBI; WCCIIEAOBATh B MPOCTEHINMX ciay4asx (yHKIMHA Ha
MOHOTOHHOCTb, HAXOAUTh HAMOOJIbIINE U HAUMEHbIIINE 3HA-
YeHus1 QYHKIMN; CTPOUTH TPaUKH MHOTOUIICHOB C HCIIOJIb-
30BaHMEM allapaTa MaTeMaTUYeCKOro aHalln3a; MPUMEHSTh
MIPOM3BOJHYIO IIPH PEIIEHUH 3334 Ha JABM)KEHUE; peliaTh
[IPAKTUKO-OPUEHTHPOBAHHBIE 3aJjaud HAa HauOOJIbIIME U
HaMMEHBIINE 3HAYCHUS, Ha HAXOXKICHUE IyTH, CKOPOCTH U
YCKOpEHHUs

[1PG5. YMmeHme omepupoBaTh MOHSATHSAMU: palldOHATBHAS
GyHKUMA, MOKazaTesnbHas (QYHKLUS, CTENEHHas (QyHKLUS,
jorapumuueckas GyHKIMS, TPUTOHOMETPUYECKHE




ATENBHOCTD, BBIABIATH MPOOJIEMBI, CTaBUTh U (Popmy-
JTUPOBaTh COOCTBEHHBIC 3a7ayd B 00pa30oBaTEIbHON
NESITeIbHOCTH W JKM3HEHHBIX CHTYalHsAX; CaMOCTOS-
TEJILHO COCTABIIATH IJIaH PEIICHHUS NPOOIEMBI C yUETOM
UMEIOIINXCS PECYypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IPEANOYTEHHI; 1aBaTh OLIEHKY HOBBIM CHUTYAIHSM;
CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIHU-
POKOI SpyTUIMU B pa3HBIX 00JIACTAX 3HAHHUM, TIOCTOSH-
HO TOBBIIIATH CBOW OOpa30BaTENbHBIA M KyJIbTYpPHBIN
YPOBEHB;

0) CAMOKOHTPOJIb:

MCTIONIB30BATh MPHUEMBbI PEQIICKCHH ISl OLICHKU CHUTYya-
LIUH, BEIOOpA BEPHOTO PELICHHUS;

- YMETh OLIEHHBATh PUCKH M CBOCBPEMEHHO MPUHUMATh
pEIIEHHS [0 UX CHUXKEHUIO;

B) OMOIMOHAIBHBIA WHTEIUIEKT,
c(hOpPMHUPOBAHHOCTH:

BHYTPEHHEH MOTHBALIMY, BKJIIOYAIOUICH CTPEMIICHHE K
JOCTIDKEHHUIO LENU U YCIeXy, ONTUMH3M, UHHIIUATHB-
HOCTb, YMEHHUE JICHCTBOBATH, UCXO/Sl U3 CBOUX BO3MOJXK-
HOCTEH;

- OMIIaTHH, BKJIIOYAIONMEH CHOCOOHOCTh IOHHMATh
SMOILMOHAIBHOE COCTOSHHE JPYTHX, YYHUTHIBATH €0
IpU OCYLIECTBICHHH KOMMYHHKAILIMH, CHOCOOHOCTH K
COYYBCTBUIO M COTIEPEIKUBAHHIO;

- COLMAJBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH
BBICTPAaWBaTh OTHOIIEHUS C IPYTMMHU JIIOAbMH, 3a00TH-
ThCS, TIPOSIBIIATH HHTEPEC U pa3peIiaTh KOH(IMKTHI

MIpeANoJIararonui

¢byHKuMHU, oOpaTHbIE (PYHKIMHM, YMEHHUE CTPOUTH TpaduKu
U3yYEHHBIX (DYHKIMH, MCIIOJIB30BaTh I'paduKu MpU HU3yde-
HUU TPOLECCOB U 3aBUCUMOCTEH, MpPU PELIECHUM 334ay U3
ApyTruX y4eOHbIX MPEIMETOB M 3a/1ad U3 pealbHOW KHU3HH;
BBIpaXaTh (POPMYJIaMHU 3aBUCIMOCTH MEX/y BETHUYMHAMU;
[TP66. YMeHue pemarh TEKCTOBBIE 3314l Pa3HbIX THUIIOB (B
TOM YHCJIE Ha MPOLEHTHI, JOJU U YaCTH, Ha JBHKEHUE, pa-
00Ty, CTOMMOCTb TOBapOB M YCIyr, HaJOId, 3aJadd U3
00JIaCTH yIpaBJICHUS JINYHBIMHA U CEMEUHBIMU (PUHAHCAMM);
COCTaBJIATh BBIPAXKEHUS, YPABHEHUs, HEPABEHCTBA U UX CH-
CTEMBl [0 YCJOBHIO 33JauM, MHCCJIEN0BATh IIOJYyUYEHHOE
pelleHre U OLEHUBATh IPaBAONOJ00HOCTh PE3yIbTATOB;
[IP67. VYmenue omnepupoBaTh NOHATHAMH: CpEIHEE
apupmeTHyeckoe, MeauaHa, HauOoJblllee W HaUMEHbLIEe
3HAYeHUs, pa3Mmax, JUCIEpPCUs, CTaHIApTHOE OTKJIOHEHUE
YHMCIOBOr0 HabOpa; yMEHHE MU3BIIEKaTh, MHTEPIIPETUPOBATh
uHpOpMaLMIO, TPEACTAaBICHHYIO B  Tabinumax, Ha
auarpammax, rpagukax, OTpakarollyto CBONCTBA peaslbHbIX
IIPOLIECCOB

U SBJICHUH; MpEeACTaBIATh UH()OPMAIMIO C MTOMOIIbIO Tal-
JUI] ¥ MarpaMM; MCCJIEN0BaTh CTaTUCTUYECKUE JAaHHBIE, B
TOM YHCJIE€ C PUMEHEHUEM IpauueCKUX METOJOB U DJICK-
TPOHHBIX CPE/ICTB;

[TP68. YMeHue onepupoBaTh NOHATHAMU: CITYYAWHBIA OIBIT
U ciy4aifHoe cOOBITHE, BEPOSATHOCTh CIYYailHOTO COOBITHS;
YMEHHUE BBIYUCIIATh BEPOATHOCTh C UCIOIb30BAHUEM Ipadu-
YECKHX METOJIOB; MPHUMEHATh (OPMYINIBI CIOXKEHUS |
YMHOXXEHUSI BEpOATHOCTEH, KOMOMHATOpHbIE (aKThl U
(dbopMyBl TIPU pEIICHUH 3a/a4; OILCHUBATH BEPOSTHOCTH
peanbHbIX COOBITHIA; 3HAKOMCTBO €O CIIy4ailHBIMHM BEJINYH-
HaMH; YMEHHME IPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOJIBLIMX YUCEJl B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;
[1P614. YMenue BoIOUPATh MOIXOASIINA M3YUSHHBIH METO




JUISL pelIeHus 3a/1a4H, PacliO3HaBaTh MaTeMaTudeckue (ak-
Thl 1 MAaTEMAaTUYECKUE MOJICIH B MIPUPOIHBIX U OOIIECTBEH-
HBIX SIBJICHUSIX, B UCKYCCTBE; YMEHUE MPUBOJAUTH MPUMEPHI
MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM W  MHUPOBOH
MaTeMaTHYECKOU HAyKH

OK 04. DdpdexTuBHO B3a-
MMOJICCTBOBAaTh M  pa-
00oTaTh B KOJUIEKTHBE H
KOMaH/Ie

JIM4HOCTHBIE Pe3yNbTaThl JAOJDKHBI OTpaXKaTh B YaCTH:
[ICHHOCTH HAYYHOT'O MO3HAHHS: OCO3HAHWE IIEHHOCTH
HAYYHOM JEATEIBHOCTH, TOTOBHOCTb OCYIIECTBIISThH
NPOEKTHYIO M WCCIIEAOBATEIBCKYIO JEATCIBHOCTh WH-
JTUBUAYaIbHO U B TPYIINE

MeTtanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnaseHrue YHHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMHU
JICUCTBUSAMMU:

0) cOBMECTHasl I TEIbHOCTb:

- TIOHUMAaTh W HUCIOJH30BaTh MPEHMYIIECTBA KOMAaH/I-
HOW Y MHAMBHUIYaJIbHOHN paboTHI;

- IPUHUMATH TEJIH COBMECTHOU JIESATEIIBHOCTH, OPTraHu-
30BBIBaTh U KOOPJIMHUPOBATH ACUCTBHUS 110 €€ JOCTHUKE-
HUIO: COCTABJIATH IIJIAH JEHCTBHM, pACIpPENENsaTh POIU
C Y4ETOM MHEHHI y4aCTHUKOB OOCYKIaTh PE3yJIbTAThI
COBMECTHOH paboThI;

- KOOPAMHHUPOBATH U BBHINOJIHATH PabOTy B YCIOBHSX
pPEATBHOTO, BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aH-
MOJCHUCTBHSI;

- OCYIIECTBIJIATH MO3UTHUBHOE CTPATETHMUECKOE MOBEIE-
HUE B Pa3IMYHbIX CUTYalUIX, IPOSBISTH TBOPUYECTBO U
BOOOpaKeHUE, OBITh HMHUITUATHBHBIM.

OBnaseHrue yHUBEPCATbHBIMU PETYJISTUBHBIMU JICH-
CTBUSIMHU:

T') IPUHITHE Ce0s U IPYTHX JIIOICH:

- IPUHUMATh MOTHBBI U aPTYMEHTHI JAPYTUX JIIOJICH TIPH
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

- MPU3HABATh CBOE MPABO M MPABO JPYTHX JIIOJCH Ha

[1PG1. Brnagenune MeromaMu J0Ka3aTelIbCTB, aTOPUTMaMHU
pelieHus 3a7ad; yMeHue (opMyaupoBaTh OMNPEIEIICHUs,
AKCUOMBl U TEOpPEMbl, NPUMEHATh WX, M[POBOJUTH
JI0Ka3aTeJIbHbIE PACCYXKACHUS B X0JI€ PELICHMs 3a/1a4;
[IPG7. VYmeHuwe omnepupoBaTh MOHATUAMU: CpEIHEE
apupMeTHYecKoe, MeAnaHa, HauOOJbIlee W HAaUMEHbIIEe
3HAYEHMsI, pa3Max, AUCHEPCHUs], CTAaHAAPTHOE OTKIOHEHHE
YHICJIOBOro HabOpa; yMEHUE U3BJIEKaTh, HUHTEPIPETUPOBATD
uHpopMalMio,  TMPEACTaBICHHYI0O B  Ta0nWIax, Ha
auarpammax, rpadukax, OTpaKarollyto CBOHCTBA pealbHBIX
MIPOLIECCOB

U SBIICHHIA; TPEACTABIATh HH()OPMAIMIO C MOMOMIBIO Tal-
JUL U IMarpaMmm; UCCJIEA0BATh CTATUCTUUYECKUE JAHHBIE, B
TOM YHUCJIC C TIPUMEHEHUEM TpadUIeCKIX METOJIOB M AJICK-
TPOHHBIX CPEJICTB;

[TPGS. YMeHue onepupoBaTh MOHATUSAMU: CITYYaHBIN OITBIT
U cllydailHOe COOBITHE, BEPOSATHOCTh CIy4aifHOTO COOBITHS,
YMEHHE BBIYHCIISTH BEPOSTHOCTD C UCTIOJIB30BAaHUEM Tpadu-
YECKUX METO/IOB; MPHUMEHSTh (DOPMYJIBI CIHOXKEHHUS H
YMHOXEHHUSI BEPOSATHOCTEH, KOMOWHATOpHBIE (AaKTBl U
(dbopMyIbl TIpU pEIIeHUH 33/ay; OICHUBATh BEPOSTHOCTU
peabHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMHU BEJIMYU-
HaM{; YMEHHE NPHUBOJUTH IPHUMEPHI IMPOSIBICHUS 3aKOHA
OOJIBIIIUX YUCEN B IPUPOJTHBIXH OOMICCTBECHHBIX SIBIICHUSX;
[1PG14. YMmenue BbIOUPATh MOAXOASIINN N3YYEHHBIN METO]
JUIsL pelICHUs 3a/1a4M, PaclO3HaBaTh MaTeMaTHdecKue (ak-
Thl 1 MAaTEMAaTUYECKUE MOJICIH B MIPUPOJIHBIX U OOIIECTBEH-
HBIX SIBJICHUSIX, B HICKYCCTBE; YMEHUE MPUBOJAUTH MPUMEPHI




OIIOKHU;

MaTeMaTHYECKUX OTKPBITHM POCCUMCKOM M MHPOBOH

- pa3BUBaTh CIIOCOOHOCTD IIOHUMATh MHUp | MaTEMaTUYECKON HAyKH
C NO3UIIMHU JPYTOro YeJI0BeKa
OK 05. OcyuectBusath | JInuHOCTHBIE PE3yNbTaTHI JOJDKHBI orpaxats | [IP61. Brnagenue meTromamu J10Ka3aTENbCTB, aITOPUTMAMH

YCTHYI0O U THCbMEHHYIO
KOMMYHUKAIUIO Ha
rOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit ®enepanuu ¢
y4ETOM 0COOEHHOCTEM
COLIMAIIBHOTO M KYJIbTYp-
HOI'O KOHTEKCTa

B YAaCTHU: CTETUYECKOTO BOCTIUTAHUS:
- DCTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYAsl SCTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTA,
TpyZJa 1 OOIIECTBEHHBIX OTHOLICHU;

- CITIOCOOHOCTH BOCTIPUHMMATH PA3ITUYHBIC BUIBI UCKYC-
CTBa, TPAJAULIMK M TBOPUYECTBO CBOEr0 M JIPYTHMX Ha-
POJIOB, OUIYLIaTh 3MOLMOHATIBHOE BO3JEHCTBUE HCKYC-
CTBa;

- YOSKICHHOCTh B 3HAYMMOCTH JUISI JIMYHOCTH M OOIIIe-
CTBa OTEYECTBEHHOI'O U MHUPOBOTO HUCKYCCTBA, dTHUYE-
CKUX KYJBTYPHBIX TPAIUIHUNA U HAPOIHOTO TBOPUYECTBA
MeTtanpenmeTHble pe3ybTaThl JOJKHBI OTPaXaTh:
OBinajieHne yYHUBEPCAIbHBIMA KOMMYHHKATHBHBIMU
NEeUCTBUSIMU:

a) oO1IeHue: - OCYIIECTBIATh KOMMYHHUKAIIMM BO BCEX
chepax KHU3HU;

- pacno3HaBaThb HeBepOalbHbIE CpPEJICTBAa OOLICHMUS,
NOHUMAaTh 3HAYEHHE COIMAJILHBIX 3HAKOB, pPAaCIO3Ha-
BaTh NPEANOCHUIKH KOH(DIUKTHBIX CUTYallUd U CMST-
4aTh KOH(DIUKTHI,

- Pa3BEpHYTO U JIOTUYHO M3JaraTb CBOIO TOUYKY 3PEHUs
C MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

peuieHust 3amav; ymeHue (GOpMyIUpOBATH OMNPEIEICHUs,
AKCUOMBl U TEOpPEMbl, NPUMEHATh WX, M[POBOAUTH
JI0Ka3aTeJIbHbIE PACCYXKACHUS B X0JI€ PELICHUS 3a/1a4;
[1PG6. YMeHue pemaTh TEKCTOBBIE 3a]]a4l Pa3HbIX TUIIOB (B
TOM YHCJIe HA TPOLIEHTHI, JIOJIM U YacCTH, Ha JIBIXKCHHE, pa-
00Ty, CTOMMOCTh TOBapOB U YCIyT, HAJOTH, 3aJadd U3
00J1aCTH yNpaBlIeHUs] IUYHBIMU U CEMEHHBIMU (PUHAHCAMH);
COCTABJISITh BBIPAXKEHUs, YPABHEHMs], HEPABEHCTBA U UX CH-
CTEMBl [0 YCJOBHIO 3aJauM, MHCCJIENIO0BAaTh IOJyUYEHHOE
pEelIeHre U OLIEHUBATh MPaBIONOJ00HOCTh PE3yIbTaTOB;
[TPGS. YMeHue onepupoBaTh MOHATUSAMU: CITYYaHBIN OIBIT
U cllydailHOe COOBITHE, BEPOSATHOCTh CIy4aifHOTO COOBITHS,
YMEHHE BBIYHCIISTH BEPOSTHOCTD C UCTIOJIB30BAaHUEM Tpadu-
YECKUX METO/IOB; MPHUMEHSTh (DOPMYJIBI CIHOXKEHHUS H
YMHOXEHHUSI BEPOSATHOCTEH, KOMOWHATOpHBIE (AKTBl U
(dbopMyIbl TIpU pEIIeHUH 33/ay; OICHUBATh BEPOSTHOCTU
peaIbHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU BEJIMYH-
HaM{; YMEHHE NPHUBOJUTH IPHUMEPHI IMPOSIBICHUS 3aKOHA
OOJIBIIIUX YUCEN B IPUPOJTHBIXH OOMICCTBECHHBIX SIBIICHUSX;
[1PG14. YMmenue BbIOUPATh MOAXOASIINN N3YYEHHBIN METO]
JUTS PEIIeHUs 3a7a9, pacro3HaBaTh MaTeMaTu4Ieckue (ak-
Thl 1 MAaTEMAaTUYECKUE MOJICTH B MIPUPOIHBIX U OOIIECTBEH-
HBIX SIBJICHUSIX, B HCKYCCTBE; YMEHUE MPUBOJAUTH MPUMEPHI
MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM W  MHUPOBOH
MaTE€MaTHYECKOW HAyKH

OK 06. IIposBiaTs rpax-
JAHCKO-TIATPUOTHYECKYIO
HO3UIHI0, JIE€MOHCTPUPO-

JInyHOCTHEBIE
B 4acTH:
- TPaXXIAHCKOrO BOCIMTAHMS: NPUHATHE TPAJULIUOH-

PE3YJIbTAaThI JOJIDKHBI OTpaxaTb

[1P61. Biagenue meronaMu J10Ka3aTeNIbCTB, AITOPUTMaMHU
pelieHus 3adad; yMeHue (opMyIHpoBaTh OMNPEIEIICHUs,
AKCUOMBI U TEOpPEMBI, MPUMEHATbH HX, IPOBOAUTH
JIOKa3aTeJIbHBIC PACCYXKACHHS B X0/1¢ PEICHMS 3a/1a4;




BaTb OCO3HAHHOC ITIOBCAC-

HHE€ Ha OCHOBE pOC-
CHUUCKUX JIYXOBHO-
HPABCTBEHHBIX [IEHHO-

CTEH, B TOM YHCIIE C yye-
TOM TapMOHHU3aLUU MEXK-
HallMOHAJIBHBIX WU MCKPC-
JMTUO3HBIX OTHOILEHUH,

NPUMEHATh  CTaHIAPTHI
AHTUKOPPYILHUOHHOTO
MOBEJCHUS

HBIX HAI[MOHAIBHBIX, OOIIEYEIIOBEUECKUX T'YMaHHUCTH-
YEeCKHUX U JEMOKPATUYECKUX LIEHHOCTEH;
-[aTPUOTUYECKOTO BOCIIUTAHUS:

[IEHHOCTHOE OTHOLIEHHE K I'OCYJapCTBEHHBIM CHMBO-
JaM, MCTOPUYECKOMY U IPUPOAHOMY HACIEAMIO,
naMsTHUKaM, TpaauLusM HaponoB Poccum, noctmxe-
HusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTH-
AX U TpYJE;

MertanpeameTHble  pe3yJbTaThl  JOJIKHBI  OTPaXKaTh:
OBnajeHue yHHMBEPCAIbHBIMU PETrYJISATUBHBIMU J€H-
CTBUSIMHU:

B) OMOIMOHAIBHBIA HWHTEIUICKT, MPEINoJIararnii
c(hOpPMHUPOBAHHOCTH:
--CaMOCO3HaHUS, BKJTFOYAFOIIETO CIOCOOHOCTh

IIOHUMAaTh CBOE€ HMOLMOHAIBHOE COCTOSIHUE, BUJIETH
HalpaBJIEHUs] Pa3BUTUS COOCTBEHHOM 3MOLIMOHAIBLHON
cdepsl, ObITh yBEpEHHBIM B ce0¢;

- CaMOpETyJIMPOBAaHHUs, BKIIIOYAIOLIETO CAMOKOHTPOIb,
yMEHHUE IIPUHUMATh OTBETCTBEHHOCTH 34 CBOE IIOBEIE-
HHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLIMOHATIBHBIM
W3MEHEHHUSM M TPOSBIATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

- BHyTPEHHEW MOTHBALIMY, BKIIIOYAIOIIEH CTPEMIICHUE K
JOCTHKCHUIO LIEJU U YCIeXy, ONTUMHU3M, WHALUATUB-
HOCTb, YMEHHE JIEUCTBOBATh, UCXO U3 CBOUX BO3MOXK-
HOCTEH;

- OSMIATHH, BKIIOYAIOWIEH CIIOCOOHOCTh IOHUMATh
SMOLIMOHAIBHOE COCTOSIHUE IPYTHX, YYUTBIBATH €TI0
[P OCYIIECTBJIEHUN KOMMYHHMKAIMH, CIIOCOOHOCTH K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

- COIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTH
BBICTPAaNBaTh OTHOILIEHUS C IPYTMMHU JIIOJAbMHM, 3a00TH-
TBCsI, IPOSIBJISITh MHTEPEC U pa3peniaTb KOH(GIUKTHI

[1P66. YMeHue pemaTth TEKCTOBBIE 337a4 Pa3HbIX THIIOB (B
TOM YHCJI€ Ha MPOILEHTHI, JOJU U YacTH, Ha JBI)KEHUE, pa-
00Ty, CTOMMOCTb TOBapOB M YCIyT, HaJOTH, 33Ja4d U3
o0acTu ynpapieHUs JIMYHBIMUA U CEMEHMHBIMU (PUHAHCAMH);
COCTABJISITh BBIPAXKEHUS, YPABHEHHsI, HEPABEHCTBA U UX CH-
CTeMbl [0 YCJIOBHIO 3aJauM, HCCJIEIO0BAaTh IMOJIyUYEHHOE
pEeLIeHNE U OLEHUBATh IPaBI0NOJ00HOCTb PE3YJIbTATOB;
I[IP67. VYwmenue omnepupoBaTh TOHATHUSAMU: CpEIHEE
apupMeTHyecKoe, MeAuaHa, HauOoJbIIee W HAaUMEHbIIEe
3HAYEHUs, pa3Max, IJUCHepCHusi, CTaHIapTHOE OTKIOHEHHUE
YKCJIOBOr0 Ha0Opa; yMEHUE U3BJIEKaTh, HUHTEPIIPETUPOBATD
uH(popMallMio,  MpPEACTaBICHHYI0O B  Ta0nuIax, Ha
auarpammax, rpadukax, OTpaKarollyto CBOHCTBA peallbHBIX
MIPOLIECCOB

U SBIICHHIA; MPEACTABIATh MH()OPMAIIMIO C MOMOIIBIO Tal-
JUI] ¥ UarpaMM; MCCIEeI0BaTh CTAaTUCTUYECKUE JaHHBIE, B
TOM YHCJIE€ C IPUMEHEHUEM Ipa)uuecKUX METOJOB U DJICK-
TPOHHBIX CPE/ICTB;

[TPGS. YMeHue onepupoBaTh MOHATUSAMU: CITYYaHBIN OIBIT
U cllydailHOe COOBITHE, BEPOSATHOCTH CIy4aifHOrO COOBITHS;
YMEHHUE BBIYHCIIATH BEPOSTHOCTH C UCIOIB30BaHNEM Tpadu-
YEeCKUX METOJIOB; IMPHUMEHSTh (OPMYJIbI CIHOXKEHHUS H
YMHOXXEHUSI BEpOATHOCTEH, KOMOWHATOpHBIE (AKTBl |
(dbopMyIbl TIpU peIIeHUH 33/1ay; OICHUBATh BEPOSTHOCTU
peabHBIX COOBITHI; 3HAKOMCTBO CO CIy4YalHBIMHU BEJIMYU-
HAaMU; YMEHHE INPUBOJUTH IMPHUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINUX YKCEN B IPUPOJTHBIXU OOIICCTBEHHBIX SIBIICHUSX;
[TP614. YMmenue BoIOUpATh MOAXOASIINNA H3yICHHBIA METO]]
JUISL pelIeHus 3a/1a4H, PacllO3HaBaTh MaTeMaTudeckue (ak-
Thl 1 MAaTEMAaTUYECKUE MOJICIH B MIPUPOJIHBIX U OOIIECTBEH-
HBIX SIBJICHUSIX, B HICKYCCTBE; YMEHUE MPUBOJAUTH MPUMEPHI
MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM UM MHUPOBOHU
MaTEeMaTHYECKOW HAyKH




OK 07. CopeiictBoBaTh

COXPAaHEHHUIO
OKpYKarolllel cpelbl, pe-
CypcocOepekeHuIo, MpH-

MEHSTh 3HAHHUS 00 H3Me-
HEHUM KJIMMAaTa, MPUHIH-
bl OEpexJIMBOTO TPOH3-
BOJICTBA, 3¢ pexTUBHO
JICHCTBOBATh B YPE3BBI-
YailHBIX CUTYyalHUIX

JIM9HOCTHBIE PEe3yJIbTAThl JOJKHBI OTPAXKaTh B YACTH:
9KOJIOTMYECKOTO BOCTIUTAHUS:

- aKTMBHOE HENPUATHE ACHCTBUN, NMPHUHOCAIIUX BpEI
OKpYKarolleu cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPHUATHBIC KOJIOTH-
YEeCKUE IMOCIEACTBUS MNPEINPUHUMAEMbIX JEeHCTBUH,
MPeIOTBpAIIATh HX;

- paclmMpeHHe OmbITa JAEATEIbHOCTH 3KOJIOTUYECKOM
HaIpPaBJICHHOCTH;

MertanpenmeTHble  pe3yJbTaThl JOJKHBI  OTPa)KaTh:
OBnaseHre yHUBEPCATbHBIMUA YICOHBIMH TTO3HABATEIh-
HBIMU JICHCTBUSIMMU:

0) 6a30BBIC UCCIICIOBATEIHLCKUE ACHCTBHS:

- pa3pabaThIBaTh IJIaH PEIIEHUs MPOOJIEMBI C YYETOM
aHaAJIM3a MMEIOIINXCS MAaTePUANBHBIX U HEMaTepHallb-
HBIX PECypCOB;

- OCYIIECTBISITh IEJICHANPABICHHBIN MOUCK TEpeHoca
CPEICTB U CHOCOO0OB ACHCTBUS B MPOQPECCHOHATBHYIO
cpeny;

- yMeTb NEepPEeHOCHUTb 3HAHUS B IIO3HABATENBHYIO U
MIPAKTUYECKYIO0 00JIACTH KU3HEICATCIILHOCTH;
OBnaseHue YHHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMHU
JCUCTBUSAMMU:

0) coBMeCTHasl I TEIbHOCTb:

- IpeJIaraTh HOBBIE TIPOCKTHI, OIICHUBATH HJIEH C TIO3U-
UM HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HA-
YIUMOCTH;

OBnaneHrue YHUBEPCATbHBIMU PETYJISTUBHBIMU JICH-
CTBUSIMU:

0) CaMOKOHTPOJIb:

- J1aBaTh OIICHKY HOBBIM CHUTYaIlUsM, BHOCUTH KOPPEK-
TUBbl B JIEATEIbHOCTh, OIICHHBAThb COOTBETCTBUE
pPE3YJIBTATOB IEJISIM

[1P61. Biagenue meronaMu 1OKa3aTeNbCTB, AITOPUTMaMHU
pemieHust 3aaay; yMmeHue (OpMyJIMpOBATH OMNpEAEICHHUS,
aKCUOMBI W TEOPEMBI, NPUMEHSTh WX, MPOBOJIUTH
JI0Ka3aTeNbHbIe PACCYKACHUS B XO/1€ PELICHUs 3a/1a4;
[1P64. VYwmeHnue omnepupoBaTh MOHATUSAMHU: (DYHKIHS, HE-
npepbIBHAs (PyHKIUS, IPOU3BOIHAS, [1€PBOOOpA3Has, OIpe-
JeNICHHBI MHTErpa; YMEHHE HaxOJUTh IPOU3BOIHbIC
JIEMEHTAPHbBIX (QYHKIMH, UCTIONb3Ys CIIPAaBOYHBIE MaTepHa-
JBI; WCCIIEAOBAaTh B MPOCTEHININX ciay4asx (yHKIMHA Ha
MOHOTOHHOCTb, HaXOAUTh HAUOOJIbIINE U HAUMEHbIIINE 3HA-
4yeHus1 QYyHKIMN; CTPOUTH TpaMKHU MHOTOUJICHOB C HCIIOJIb-
30BaHMEM alllapaTa MaTeMaTUYeCKOro aHalln3a; IPUMEHSTh
MIPOM3BOJIHYIO NIPY pEIIEHUH 3aj7ad Ha JIBUKEHHUE; peliaTh
IIPaKTUKO-OPUEHTHPOBAHHBIE 3aJjaud HAa HauOOJIbIIME U
HAaMMEHBIINE 3HAYCHUS, Ha HAXOXKICHUE IyTH, CKOPOCTU U
YCKOpEHHUs

[1PG5. YmMmeHue omepupoBaTh MOHSATHSAMU: pallOHATBHAS
GyHKIMA, MOKaszaTesibHas (QYHKLUS, CTENEHHas (QyHKLuS,
norapupmMuyecKas byHKIMA, TPUTOHOMETPUUYECKUE
(dbyHkuKM, oOpatHble (QYHKIIMH; YMEHHE CTPOUTH I'paduKu
W3yYeHHBIX (DYHKIHHA, MCIIOIB30BaTh IpaduKu MPH HU3yde-
HUM TIPOLECCOB U 3aBUCHUMOCTEH, MPHU PEIICHUH 3a1ad U3
APYTuX y4eOHBIX MPEIMETOB M 3a/1a4 U3 PeaIbHOW KHU3HH,
BbIpaXaTh (JOPMYJIaMHU 3aBUCMOCTH MEX]y BEITMUMHAMU;
[1P66. YMeHnue pemaTth TEKCTOBBIC 3a7a4l Pa3HbIX THIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOJIM U YacTH, Ha JABMKEHHE, pa-
00Ty, CTOMMOCTb TOBapOB M YCIyT, HaJOTH, 33/Ja4d W3
00J1aCTH yIpaBJIeHUs JINYHBIMU U CEMEHHBIMU (PUHAHCAMMU);
COCTABJISATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CH-
CTEMbl 10 YCJOBUIO 3aJjaud, MCCJIEI0BATh IOJYYEHHOE
pelIeHre U OLEHUBATH MPABIONOJ00HOCTh PE3yIbTATOB;
[1P614. YMmenue BoIOUpATh NOAXOASIINNA H3yICHHBIA METO]]




JUISL pelIeHus 3a/1a4H, PacliO3HaBaTh MaTeMaTudeckue (ak-
Thl 1 MAaTEMAaTUYECKUE MOJICIH B MIPUPOIHBIX U OOIIECTBEH-
HBIX SIBJICHUSIX, B UCKYCCTBE; YMEHUE MPUBOJAUTH MPUMEPHI
MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM W  MHUPOBOH
MaTeMaTHYECKOU HAyKH

MK 2.3.IIpoBoguts c6op,
MOHHUTOPHHT U CHCTEMAaTH3a
[MI0 IIEHOBBIX IMOKa3aTelnel|
TOBapOB, B TOM YHCJIC C HC
MOJIb30BaHWEM HH(OpMaIIK
OHHBIX MHTEJUICKTYaIbHBIX
TE€XHOJIOTUI

JInunocTHbIe pe3yabTaThl:
— TPOSIBIIEHUE HMHTEpEca K COBPEMEHHBIM ILU(POBHIM
TEXHOJIOTUSIM B cdepe IIeHOOO0pa3oBaHUs U MOHMTO-
puHra PBIHKA;
— TOTOBHOCTb K CaMOCTOSITCJIBHOMY IIOMCKY U aHAJIHU3y
[ICHOBOW HWH(OPMALUU W3 PA3NIUYHBIX HCTOYHHUKOB;
— OTBETCTBEHHOE OTHOILIEHUE K JTOCTOBEPHOCTU U aKTY-
alIbHOCTM  COOMpAaEeMbIX  IIEHOBBIX  IIOKa3aTeseil;
— CTpeMJIeHHE K NOCTOSHHOMY OOHOBJICHHMIO 3HAHUHU O
METO/AaX W HHCTPYMEHTaX LEHOBOI'O MOHUTOPHHIA;
— OCO3HAaHHME 3HAYUMOCTU TOYHOCTH LICHOBBIX IaHHBIX
JUIS IIPUHATUSA KOMMEPYECKHUX peuieHui.

MeranpeamerHbie pe3yJbTaThl:
— YMEHHE CaMOCTOSITeNbHO (POpMyIHpOBaTh 3a4a4y IO
cOOpy U CUCTEMAaTHU3allMM LIEHOBBIX IIOKa3aTeleH, onpe-
JeNATh JTarnbl ed BBITIOJTHEHMUS;
— YMEHME AaHaJIM3UPOBAaTh U COIOCTABIIATH ILIEHOBYIO
UHGOPMAIUIO U3 PANIUYHBIX HUCTOYHUKOB, BBISBIISTH
3aKOHOMEPHOCTH u IIPOTUBOPEUHS;
— BJIaJIeHUE HaBBIKAMH pabOThl ¢ 0a3aMu JaHHBIX U
MH(POPMALIMOHHBIMU MHTEIIJIEKTYaJIbHBIMU TE€XHOJIOTHU-
SMH a7 00pabOTKM  IIEHOBBIX  IOKa3aTelei;
— yMEHHME MPOTHO3MPOBATH ILIEHOBYIO IUHAMHUKY Ha
OCHOBE CHCTEMAaTHM3UPOBAHHBIX TAHHBIX U OLICHUBATH

MpoBeseHue cO6opa, MOHUTOPUHIA U CUCTEMAaTH3aLMH LIEHO-
BBIX IOKa3aTeJled TOBapOB, B TOM 4YHCIIE C HCIOJIb30BAHUEM
MHGOPMALIMOHHBIX MHTEJUIEKTYaJIbHBIX TEXHOJIOT U,
(hopMHpOBaHKE UTOTOBBIX IOKYMEHTOB B Chepe MPOTrHO3HPO-
BAHW u SKCIEPTU3BI LIEH;
BBISIBJICHHE I[ICHOBBIX TPEHJOB M aHOMAJIWA HAa OCHOBE CHA
CTEMaTU3UPOBAHHBIX JAHHBIX;
COIOCTABIICHHUE LICHOBBIX ITOKA3aTEJEN PA3IMYHBIX ITOCTABIIN
KOB u KaHaJIOB cOBbITA.

0OpabaThiBaTh M aHAIM3UPOBATh MHGOPMAIMIO O IIEHaX Ha
TOBapBHI, paboThl, YCIIyTH;|
paborath ¢ WHGOPMAIMOHHONW 0a30¥ JaHHBIX IIEHOBBIX 10
Ka3aTeNe;

MPUMEHATh HH(OPMAIMOHHBIC HWHTEUICKTYaJIbHBIE TEXHO
ITOTHU 1711 aBTOMATU3MPOBAHHOTO cOOpa M1 MOHUTOPHUHTA 1IEH;
(hopMHUpPOBAaTh AHAIUTHUYECKHE OTUYETHI M MPOTHO3BI IEHOBOMU
ITUHAMUKH;

COTIOCTABJIATH IICHOBBIC TIOKA3aTEN PA3IUNYHBIX ITOCTABITUKOB
14 KaHaJIoB cObITa.

MOPSIZIOK  COCTABJIICHUSI HMTOTOBBIX JIOKYMEHTOB B  cdepe
[IPOTHO3UPOBAHUS u HKCHEPTHU3BI LI€H;
METOABl W HWHCTPYMEHTHI cOopa M OOpabOTKH IICHOBOH
mHpOpManuu;

JIOCTOBEPHOCTH MIPOTHO30B; [MCTOYHUKH IIEHOBBIX IOKa3zaTelie (OupxKeBble KOTUPOBKH,
— CIOCOOHOCTh MPEJCTABISATh PE3yJbTaThl IIEHOBOTO [MPAC-TUCTHI  MOCTABIIUKOB, JaHHbIE  MapKEeTIUICHCOB,
rOCY1apCTBEHHBIE peecTpbl 1ICH);|




MOHUTOPHHIA B BUJEC AHAIUTUYECKUX OTYETOB U UTOTO-
BBIX JIOKYMEHTOB;
— YMEHHE OLICHUBATh PUCKH, CBSI3aHHBIE C UCIIOJIb30Ba-
HUEM HEAKTyaJbHBIX WM HEJOCTOBEPHBIX IEHOBBIX
JAHHBIX, U CBOEBPEMEHHO IIPUHUMAaTb MeEpbl 10 HUX
CHUKEHHUIO;

— TOTOBHOCTh HMHTETPUPOBATH 3HAHUS U3 OOJacTel
UHQOPMALIMOHHBIX  TEXHOJIOTUH, HSKOHOMHMKM U
KOMMEPIIIH ISl PeUICHUs] TPOoJecCHOHATBHBIX 331a4.

MPUHIAITEI  PabOThl HH(POPMAIMOHHBIX HHTEICKTYaIbHBIX
TEXHOJIOTHI B chepe 1eHoo0pa3oBaHus U MOHUTOPUHTA PhIHA
Ka;

HOPMAaTHUBHO-TIPABOBBIC OCHOBBI (DOPMHUPOBAHUS M TPHUMEHE
HHSI IEHOBBIX NIOKA3aTeel B KOMMEPUYECKON AEATEIbHOCTH.




2. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIBbHOM JUCIIATLIAHBI

2.1. O0beM IMCHMILIMHBI M BUAbI Y4e0HOIi padoThl

Bua yueOHoi#i padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrPAMMbI 1M CHHUILIHHBI 335
Ip. 3ausiTUs 195
Jlekumnu, ypoku 122
B 1. u.:

1. OcHOBHOE cOoiepKaAHME 317
BT u.:

[IpakTHyeckue 3aHsATUA 195
Jlekuun 32
2. IIpodeccnoHAILHO-OPHEHTHPOBAHHOE CO/IEPsKAHUE 90
BT. u.:

IpakTHYeckne 3aHATHS 0
Jleknun 90
IIpome:xxyTouHasi aTTecTanus (IK3aMeH) 18




2.2. TemaTu4eckuii IJIaH M cOiep:KaAHNE AU CIUTIIMHBI

Conep:xxanue ydye0HOro Mmarepuasa (0OCHOBHOE M MPO(eccHOHAIBLHO OPUEHTH-

HaumeHoBaHue pa3ieioB U . O6bem | Dopmupyembie
POBaHHOE), 1a00pPaATOPHbIE U MPAKTHYECKHE 3AHATHSA, MPUKJIATHOH MOIYJIb
TeM 4acoB | KOMIETeHUHH
(MpH HAJIMYMH)
1 2 3 4
OCHOBHOe co/Iep:KaHue
Paspea 1. [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1. ConeprkaHre y4eOHOro MaTepraa 2
Ilens n 3amaunm MareMatuku | [lems w 3agauuM MaTeMaTUKHA TPU OCBOCHHH CICIHMATLHOCTH. ba3oBble 3HAHUS U
IIPY OCBOEHHUM CIEIMAILHO- | yMEHHUS MO MaTeMaTHKEe B MPOPECCHOHATHHOW M B TMOBCETHEBHOM JEATEILHOCTH.
cTi. MHOXeCcTBa U JIOTUKA MHOXeCTBO, OTIepalliK HaJl MHOXECTBaMHU, AuarpaMMsbl Ditnepa-Benna. Ucnons3o-
BaHUE TEOPETHKO-MHOKECTBEHHOTO ammapaTa JAJsl OMHUCaHUsl PeallbHbIX MPOIECCOB
U SBJICHUA B TPO(ECCHOHATBLHON ACSITENBHOCTH, TIPH PEIICHUU 3a1ad U3 JAPYTUX OK-01. OK-02
TUCLUILUINH T Dt
OK-03, OK-04,
KomOunnpoBaHHOE 3aHATHE
OK-05, OK-06,
Tema 1.2. CojeprkaHue y4eOHOro MaTepuaa 2 OK-07
Uwcnia v BBIYUCIICHUS Harypanbnpie u nienpie uyncia. [Ipu3Haku qenMMocTH HenbIX 9uces. ParmoHaibHbIe K 2.3
gyrcna. OOBIKHOBEHHBIE M JIECATUYHBIC TPOOH, MPOIEHTHI, OECKOHEUHbBIE TIEPUO/IH- e
yeckue Apoou. ApudMeTHudecKre omnepainy C palmoOHAIBHBIMUA YHCIIaMHU, TIpeoopa-
30BaHUs YUCIIOBBIX BbIpaK€HHU. /[elicTBUTENbHBIE Yncia. PalimoHanbHble U Uppa-
UOHAIBHBIE YHCIIa. ApHU(PMETHYECKHUE ONEpPalUd C JECHCTBUTEIbHBIMUA YHCIAMHU.
[TpubnmxEHHBIC BRIYUCIICHUS, TTPABUIIa OKPYTJICHUS, IPUKUIKA U OLICHKA pe3ysibTa-
Ta BBIYUCICHHI
[IpakTrueckoe 3aHsiTHE
Tema 1.3. Coneprkanue y4eOHOro MaTepuasa 4
ToxaectBa M TOXIECTBEH- | TOXIECTBA M TOXKICCTBEHHBIC MPEOOpa3OBaHUs. YpaBHEHHE, KOPEHb ypaBHCHUSI.
HbIC npeoOpa3oBanus | HepaBeHCTBO, pellicHHE HepaBeHCTBA. METOA HMHTEPBAJOB. PelllcHHE MENbIX U

VYpaBHEHMs, HEpPaBEHCTBA U
UX CHCTEMBI

JpOOHO-pallMOHAJIBHBIX YPAaBHEHUH U HepaBeHCTB. [IpuMeHeHne ypaBHeHUI U Hepa-
BEHCTB K PELICHNI0 MaTeMAaTHYECKUX 3a/1a4 M 3a/1a4 U3 Pa3IUuHbIX o0sacTeil HayKu
U peanbHOM XU3HU. CUCTEMBI U COBOKYITHOCTH PAllMOHAJIBHBIX YpaBHEHUI U Hepa-
BeHCTB. CHcTeMBl IMHENHBIX YpaBHEHUH. PeleHne MpuKIaIHbIX 33/1a4 C TTOMOILBIO




CHCTEMBI JINHEMHBIX YPABHEHUN

KomM0unnpoBaHHOe 3aHATHE

Tema 1.4. IIpodeccnoHabHO OPUEHTHPOBAHHOE CO/lepPsKaHue (ColepKaHue NMPUKJIAIHOTO0 4
IIpoueHTHBIE ~ BBIUUCIICHHS | MOAYJISA)
B NpodeccHOHANbHBIX 3ala- | [Ipumenerne qpobeii ¥ MPOIEHTOB ISl PEIICHHS MPUKIIATHBIX 3a/1a4 U3 PA3THIHBIX
yax oTpacield 3HaHUW W peanbHOM >KW3HU. [IpuOIMKEHHBIE BBIYMCIICHUS, TpPaBHUIIA
OKpYTIJIEHUS, IPUKUIKA U OLIEHKA pe3yJbTaTa BbIUMCIEHUH. Pa3zHble criocoObl BbI-
YHUCIeHUs MPOLEHTOB. [IpolieHTHbIE BBHIYMCIEHUS B MPOQECCHOHANbHBIX 3ajayax.
[IpumeHeHne ypaBHEHNU U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a7a4
U3 pPa3IMyYHBIX 00JacTell HAyKU M peaibHOM JKU3HU
[IpakTrueckoe 3aHsATHE
Tema 1.5. Copepxanue yueOHOro MaTepuaa 2
ITocnemoBaTembHOCTH u | IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHus MOCaea0oBaTeabHOCTEN. MOHOTOHHBIE T10-
IIPOrpeccuu CJIeZIOBaTeNIbHOCTH. ApupMeTHuecKas U reoMeTpudeckas nporpeccu. beckoneuHo
yObIBaromasi reoMerpudeckas rmnporpeccus. CyMma OecKOHEYHO YyObIBaromen
reoMeTpuueckoi mnporpeccur. dopmMyna CIOXKHBIX NpoLeHTOB. Mcmosb3oBaHue
MIPOrPECCUU JJIsl PEeLLICHHs] pealbHbIX 3a/1a4 MPUKIAJHOTO XapaKkTrepa
KomOunupoBanHoe 3aHiTHE
Tema 1.6. CopepxaHne y9eOHOT0 MaTepuaa 4
OyHKIMU U TpaduKu Oyuknwus, cnocoObl 3amanus ¢yHkiuuu. ['paduk Qynkuuu. B3zaumuo oOpaTHbIE
¢yskmun. OOmacTh onpefeNneHus W MHOXECTBO 3HadeHWH QyHkuuu. Hymm
¢ysHkuuu. [TpoMexyTKu 3HaKONOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKIIUU
KomOunupoBanHoe 3aHsaTHe
Tema 1.7. Coneprkanne y4eOHOro MaTepuana 2
BxoaHoii KOHTpPOJIb Bouncnenuss u mnpeoOpazoBaHus. YpaBHeHHMs M HepaBeHCTBa. llporpeccum.
QDyHKIMH U TpadUKH
KonTponbHas pabota mo pazueny 1
Paznes 2. Crenenu u kopuu. CTeneHHas, Noka3aTejbHas U Jorapupmmuyeckas GyHKIUs 62
Tema 2.1. CopepxaHne y9eOHOT0 MaTepuaa 4 OK-01, OK-02,
Apudmernueckuii KOpeHb | ApudmMeTndyeckuil KOpeHb HaTypalbHOUN creneHH. JlelicTBus ¢ apupMETHUECKUMHU OK-03, OK-04,
Nn—OH CTENeHU KOPHSIMH N—OM CTENEHU OK-05,
KomOunupoBanHoe 3aHatue OK-06,




Tema 2.2.

Crenenu. CranpaprtHas
dbopma 3ammcH JAEHCTBUTEIb-
HOTO YyHcia

Conepxanue yueOHOro MaTepraia

Crenenp c nensiM nokaszareneM. CranmapTHas ¢opma 3amucH JAeHCTBUTEIHLHOTO
yncna. Mcnonb3oBanue nmoaxosmniei GopMbl 3amucH JeHMCTBUTEIbHBIX YUCEN AJIS
peIICHUA MPAKTHUYCCKUX 3a4a4 U NPCACTABJICHUA NAHHBIX. CreneHs ¢ paloHaIb-
HBIM TToKa3zaTeneM. CBoiicTBa creneHu. [IpeoOpa3zoBanre BeIpaXEHUH, COMEPKAIIIX
CTCIICHHU C pallMOHAJIBbHBIM ITIOKA3aTCJICM

Komb6unupoBanHoe 3ansarue

Tema 2.3.
Crenennas QpyHKIUS

Conepxkanue yueOHOro MaTepHraia

CreneHHass (QyHKUUS C HaTypajbHBIM M ILIeJbIM TOKa3areneM. EE cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduK KOPHS N-Oi CTENEHH

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 2.4.
Uppanmonansubie ypaBHEHHS
1 HEPABEHCTBA

Copepxanue yueOHOro MaTepuaa

Pemrenne nppalMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB

HpaKTI/I‘leCKOC 3aHATHUC

Tema 2.5.
IIpumeneHue CBONCTB
CTENeHHON (QYyHKIUU

Coneprkanne y4eOHOro MaTepurana

Hcnonp3oBaHue CBOMCTB CTeNEHHOW (YHKUMHU MPH PELICHUH YpaBHEHUH U Hepa-
BEHCTB

HpaKTI/I‘-IGCKOG 3aHATHC

Tema 2.6. Coneprkanue y4eOHOro MaTepurasa
ITokxazarenbHast (Gynxuus, | TlokasarenpHas QyHKIws, € CBOWCTBA 1 TpaduK
ee CBOICTBa Kom0uHHpoBaHHOE 3aHATHE

Tema 2.7. Coneprkanne y4eOHOro MaTepuana

[Toka3zarenbHble ypaBHEHUS
U HEpaBEHCTBA

IlokazaTenbHbIC YPAaBHCHHUS M1 HCPABCHCTBA

KomOuHMpOBaHHOE 3aHATHE

Tema 2.8.
[Ipumenenue CBOMCTB TO-
Ka3aTeJbHOM (DyHKIIMU

CoziepkaHuie yueOHOro MaTepuasia

Pemenune nmokazarenbHbIX ypaBHeHI/Iﬁ 1 IMOKAa3aTCJIbHBIX HCPABCHCTB

[IpakTHueckoe 3aHsATHE

Tema 2.9.
Jlorapudm uucna. Jlecstuu-
HbII M HATypaJbHBIA JOTa-

pudMbI

Copneprkanue y4eOHOro MaTepuaa

Jlorapudm yucna. JlecATHIHBINA U HATYpaJIbHBIN JOraprudMbI

KoMOuHupOoBaHHOE 3aHATHE

Tema 2.10.

ConeprkaHue y4eOHOro MaTepuasa

OK-07
IIK 2.3.




CoiicTa norapudmon

[IpeoOpa3oBaHKe BEIpAKEHU, COACPIKANIUX JIOTAPHPMBI

HpaKTI/I‘lCCKOG 3aHATHUC

Tema 2.11. CopepxaHne y9eOHOT0 MaTepuaa 4
Jlorapupmuueckas ¢yHkuus, | Jlorapudmudeckas GyHKIHs, €€ CBONCTBA U rpaduk
€€ CBOMCTBA KomM0OuHnpoBaHHOE 3aHATHE
Tema 2.12. Coneprxanue yueOHOro MaTepuaa 8
Jlorapumudeckne  ypaBHe- | JlorapudMudecKie YPaBHEHNUS H HEDPABEHCTBA
HUS 1 HCPAaBCHCTBA KomOuHupoBaHHOE 3aHATHE
Tema 2.13. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKaAHUe (Colep:KaHNe NPHKJIATHOTO 4
Jlorapudmsl B mpupone U | MOAYJIA)
TEXHHUKE [Tpumenenue norapudma. Mcropus pa3Butus Matematuku. Jlorapupmudeckas cru-
pans B mnpupone. Ee wmaremarmueckue cBoiicTBa. Mcmonb3oBaHue TpadukoB
(GYHKUIMH 11 UCCIIEI0OBAHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOPBIE BO3HUKAIOT MPU
pELICHUH 3a]a4 U3 pa3IyHbIX 00JacTel HayKU U pealbHOM JKU3HU
[IpakTrueckoe 3aHsATHE
Tema 2.14. Coneprkanre y4eOHOro MaTepurasa 2
IIpumeneHue Pemenue norapuMuUecKux ypaBHEHHH U HEPABEHCTB
norapuMOB K pemieHuIo 3a- | KonrposbHas pabora 1o pasaeiy 2
Jad
Paznen 3 IlpsiMmble U JIOCKOCTH B NPOCTPAHCTBE 20
Tema 3.1. Coneprkanue ydeOHOro MaTepuana 4
IToBropenne manuMmerpuu. | OCHOBHBIE (QUryphl, (AKTBI M TeOpeMbl IUIaHUMETpUH. OCHOBHBIE TOHSATHS
OcHOBHBIE HOHATHA | crepeoMeTpud. Touka, mpsMas, IIIOCKOCTh, MpocTpaHcTBO. [loHdaTHE 00 akcnomaru-
CTepEOMeTpUH YECKOM ITOCTPOEHUH CTEPEOMETPHUHN: AKCHOMBI CTEPEOMETPUN U CIEACTBHSI U3 HUX
KomOuHMpOBaHHOE 3aHATHE
Tema 3.2. Coneprxanue yueOHOro MaTepuasa 6 OK-01, OK-02,
I[IpsMbIe U IOCKOCTH B3auMHOE pacroyokKeHue MPsMBIX B MPOCTPAHCTBE: MePeceKarolyecs, napasieib- OK-03, OK-04,
B mpocrpanctee. [lapaiuiens- | Hple U cKpeluBaromuecs npamele. [lapaaiensHocTh OpAMbIX U IIOCKOCTEH B Ipo- OK-05, OK-06,
HOCTb IPSMBIX, NPSAMOM U | CTpAHCTBE: MapaJljielIbHBIC TPSMBIC B TIPOCTPAHCTBE, MAPAJIICIBHOCTD TPEX MPSIMBIX, OK-07
IUIOCKOCTH, IJIOCKOCTEHN NapajIeIbHOCTh MPSMOW M IUIOCKOCTH. YTJIBI C COHAIPaBICHHBIMU CTOPOHAMH, IK 2.3.

YIOoJ MEX]y NpsAMBIMHA B IpocTpaHCTBe. llapannensHOCTh MI0CKOCTEN: napasielb-
HbIE IUJIOCKOCTH, CBOMCTBA MapaJUIeibHbIX IUIOCKOCTEH. Ilpocreimume mpo-




CTpaHCTBEHHBIC (UTYPHI HA TUIOCKOCTH: TETPadAp, KyO, mapayieenumnea, IocTpoe-
HHUE CeYECHUH

KoMOunMpoBaHHOE 3aHATHE

Tema 3.3. Coneprkanue y4eOHOro MaTepuasa 2
[lepneHAUKYISIPHOCTD [leprieHqUKYASIPHOCTD TIPSIMOM U TIIIOCKOCTH: TMEPHEHIUKYISPHBIC TMPsIMBbIE B MPO-
MPSIMBIX U IJIOCKOCTEH CTpaHCTBE, NpsSMbIC NapasuieJbHble W MEPIEeHIUKYISIPHbIE K IUIOCKOCTH, MPU3HAK
NEPHEHANKYJISIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSMON MEPIeHAUKYJIISP-
HOM MJIOCKOCTH
KomOuHupoBaHHOE 3aHATHE
Tema 3.4. Copepxanne yueOHOTO MaTepuana 4
Yriel  MeEXKIy — NOpsAMBIMH | YTJIBI B IPOCTPAHCTBE: YTOJI MEKIY MPSMOM U TUIOCKOCTBIO, ABYTPAHHBIN YTOJI, JIH -
U TJIOCKOCTSIMU HEWHBIN yroi JABYrpaHHOro yria. llepneHnuKyisip U HAKJIOHHBIE: pPAacCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TUIOCKOCTH, TIPOSKITUST (PUTYPHI Ha
MJIOCKOCTh. [lepneHAuKyISIpHOCTh IUIOCKOCTEH: MPHU3HAK MEPHEHIUKYISIPHOCTH
JIBYX IIocKocTel. Teopema o TpEX nepneHIuKyIsipax
[IpakTHueckoe 3aHsITUE
Tema 3.5. IIpodeccnona/IbHO OPHEHTHPOBAHHOE CO/lepPKaHue (ColePKaAHUE PUKJIIATHOTO 2
[IpssMble ¥ TJIOCKOCTH B | MOAYJIsl)
MPAKTUYECKHX 3a7ja4ax Pacrnono)keHne npsiMbIX U MJIOCKOCTEH B OKpY’KaroleM MUupe (MpUpoie, UCKYCCTBe,
ApXUTEKTYype, TeXHUKE). PenieHne npakTHKo-OpuEeHTHPOBAHHBIX 3a]1a4
[IpakTuueckoe 3aHaTHE
Tema 3.6. Coneprkanre y4eOHOro MaTepurasa 2
OcCHOBHBIE  NIPOCTPAHCTBEH- | B3auMHOE pacosiokeHue MPsMBIX M TUIOCKOCTEH B pocTpaHcTBe. [locTpoeHue ce-
Hble GUTYpbl U HX B3aUMO- | YEHHI
pacroioxKeHue KontposbHas padota no pasaeny 3
Pa3nen 4. KoopauHaThl H BeKTOPbI B IPOCTPAHCTBE 16
Tema 4.1. Coneprkanne y4eOHOro MaTepurana 4
Bektopel B mpocTpaHCTBE. | BekTop Ha miockocTd W B mpocTpaHcTBe. CIOKEHHE W BBIUMTAHHUE BEKTOPOB.

[eiicTBHs ¢ BEKTOpamMu

YMHO)XeHue BekTopa Ha uucio. Pa3nokeHue BekTopa 1Mo TpEM HEKOMIUIaHAPHBIM
BekTopaM. IIpaBuno napamnenenunena. Pemenue 3anad, CBA3aHHBIX C IIPUMEHE-
HHEM IPaBWJI JEUCTBUN C BEKTOPAMHU

HpaKTI/I‘-IGCKOG 3aHATHUC

OK-01, OK-02,




Tema 4.2. Copepxanre yaeOHOT0 MaTepuaa 6 OK-03, OK-04,
Koopaunatst B po- | [IpsamoyronbHas cucrema KoopauHaT B npocTtpancTBe. Koopaunatel Bektopa. [Ipo- OK-05, OK-06,
crpanctBe. IIpocreimue 3a- | creiimme 3a1a4u B KOOpAUHATAX. YTOJ MEXIy Bekropamu. CKajsipHOe Tpou3Beie- OK-07
Jlayu HUE BEKTOpPOB. BbIuMCiieHHE yIJIOB MEXIAy NpAMBIMA U IUIOCKOCTsIMHU. Koopau- IIK 2.3.
B KOOpAMHATaX HATHO-BEKTOPHBIN METOJ IPU PELIEHUH F€OMETPUUECKUX 3a7a4
Komb6unmnpoBanHoe 3aHatue
Tema 4.3. IIpodeccnonanbHO OPUEHTHPOBAHHOE CO/lepP:KaHue (COoAepPKaHue MPUKJIATHOTO 4
IIpakTHKO-OPUEHTUPOBAHHBIE | MOAYJIs1)
3a1a4d  Ha KOOpAuHaTHOH | KoopauHaTHas riockocTh. BeIumciIeHne paccTOSHUIA M IUIOIIAAEH Ha KOOPIUHAT-
IIJIOCKOCTH HOW ITOCKOCTH. KOMYECTBEHHBIE pacUeThl
[IpakTuueckoe 3aHATHE
Tema 4.4. ConeprkaHne y4eOHOro MaTepraa 2
Pemenne 3amau Ha Koopau- | KoopauHAaTHO-BEKTOPHBIA METOJ MPH PEUICHUH TeOMETPUYECKUX 3anad. Perrenue
HaTbI U BEKTOPHI 3a/a4, CBA3aHHBIX C NIPUMEHEHMEM IpaBWJI JEHCTBUI C BEKTOpamH. 3ajadyu IUia-
HUMETPUHU U CTEPEOMETPUHU M METO/IbI MX PELICHUS
Konrtponbnas pabora no pazneny 4
Pa3ne 5. OcHoBbl TpuronoMerpun. Tpuronomerpudeckue GyHKIuU 40
Tema 5.1. Copepxanue yueOHOTo MaTepuana 4
OCHOBBI TPUTOHOMETPUU CuHyC, KOCUHYC M TaHT'€HC YHUCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apK-
TAHT'€HC YMCIJIOBOIO apryMeHTa. TpuUroHOMeTpudecKasi OKpY>KHOCTb, OIPEIEIICHNE
TPUTOHOMETPUUYECKUX (PYHKIMHA YUCIOBOTO apryMeHTa
KomOuHupoBaHHOE 3aHATHE
Tema 5.2. CojeprkaHue yueOHOT0o MaTepHana 6 OK-01, OK-02,
OcHoBHble Tpuronomerpuue- | [IpeoOpazoBaHue TPUrOHOMETPHUYECKHUX BhIpakeHHH. OCHOBHBIE TPUTOHOMETpPUYE- OK-03, OK-04,
CKHE TOXKJeCTBa ckue hopMyJIbl OK-05, OK-06,
KomOuHupoBaHHOE 3aHATHE OK-07
Tema 5.3. Copepxanne yueOHOTO MaTepHana 6 [IK2.3.
[lepuoguueckue  byHkuuu. | Oynknus. I[lepuoamveckue GyHKIMA. TpUroHOMETpUUYeCKHe (QYHKIUH, WX
Tpuronomerpuueckue CBOICTBA U rpaduKu
GyHKIUHN KoMOMHHUPOBAHHOE 3aHATHE
Tema 5.4. CojeprkaHue y4eOHOro MaTepuaa 2

[IpeoOpazoBanne rpaduKoB

CxkaTue u pacTspkeHue rpaduKkoB TPUTOHOMETPUYECKUX (DYHKIIUH.




TPUTOHOMETPUUECKUX [IpeobOpaszoBanue rpayuKOB TPUTOHOMETPUUYCSCKHUX (DYHKITHI
byHKIMMA KomOuHMpoBaHHOE 3aHATHE
Tema 5.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKaAHHe (Coep:KaHNe NPHKJIATHOTO 4
Onucanne  MPOU3BOJCTBEH- | MOAYJISA)
HBIX IIPOLIECCOB C MOMOUIBIO | Mcronb30BaHHE CBOMCTB TPUTOHOMETPHUUECKUX (YHKUUH B MPO(EeCCHOHAIBHBIX
rpa¢ukoB PpyHKITHI 3amavax.licnonb3oBanue rpadgukoB GyHKIUI I UCCIIEIOBAHUS ITPOIIECCOB U 3aBH-
CHUMOCTEH, KOTOpbIE BO3HMKAIOT NPU PEIICHUH 3a/1ad U3 JAPYTHX Y4YeOHBIX IHC-
LUIUIMH U PeajibHOM KU3HU
[IpakTuueckoe 3aHATHE
Tema 5.6. Conepkanue y4eOHOro MaTepuasa 2
OOpaTHble TpuroHomerpuue- | O6parusie (yukimuu. OOpaTHbIE TpUTOHOMETpHYECKUE (GyHKIuU. VX CBOMCTBA U
ckue QyHKIUU rpaduku
KomM0OuHMpoBaHHOE 3aHATHE
Tema 5.7. CojeprkaHue y4eOHOro MaTepuaa 4
Tpuronomerpuyeckue Pemienrie TpUrOHOMETPUUECKHUX YpaBHEHUIN
YpaBHEHHUS [IpakTuueckoe 3aHaTHE
Tema 5.8. Copepxanue yueOHOTO MaTepuana 4
Tpuronomerpudeckue Hepa- | [Ipumepsl TPUTOHOMETPUYECKUE HEPABEHCTBA. Pelllenre mpoCcTeMIMX TPUrOHOMET-
BCHCTBA PUYECKHUX HEPABEHCTB, B TOM YHCJIC C UCIIOJIb30BAHUEM CBOMCTB (DYHKITUI
[IpakTuueckoe 3aHATHE
Tema 5.9. Copepxanne yueOHOT0 MaTepuaa 2
Pemenne 3anau tpuronomer- | TpUroHOMETpHUECKUE BRIPAKCHHUS, YPABHEHUS M HEPABEHCTBA
pHUH KonrtposnsHast pabota 1o pasueny 5
Pa3znea 6. IlponsBoaHasi pyHKIUM, ee MPUMEHEHUE 40
Tema 6.1. Monoronnocts | ConepikaHue yd4eOHOro MaTepuana 2 OK-01. OK-02
GYHKITIH. OkcTpemyMsl | [IpoMeKyTKH MOHOTOHHOCTH (DYHKIIMHA. MaKCUMyMbl 1 MUHUMYMBI (yHKIun. Han- OK- 03’ OK-0 4’
byHKIHH. Touku 9KC- | OoJbllIee U HAUMEHbIIIEE 3HAUCHHE (PYHKITMN HA TPOMEKYTKE OK-0 5’ OK-0 6’
TpeMyMa KoMOunMpoBaHHOE 3aHATHE OI’(-07 ’
Tema 6.2. [TonsTue Coneprxanue yueOHOro MaTepuaia 4 MK 2.3.

0 HENPEePHIBHOCTH (PyHKIMH

HerepBIBHBIC (I)YHKI_II/II/I Meton HHTCPBAJIOB JJIA PCHICHHA HCPABCHCTB

KomOuHMpOBaHHOE 3aHATHE




Tema 6.3.
[TpousBoaHas GyHKIIMH

ConeprkaHue yueOHOTro MaTepuasia

[IpousBonnas ¢yukiuu. [IpousBogusie aneMeHTapHbIX (yHKIUNA. DopMynbl Ha-
XOK/JICHHUS MPOU3BOIHON CYMMBbI, TPOU3BEACHUS U YACTHOTO

HpaKTI/I‘leCKOG 3aHATHUC

Tema 6.4. Coneprkanne yd4eOHOro MaTepuraa
I'eomeTpuueckuit cMbIc | ['eomeTprueckuil CMBICH TPOU3BOAHON (YHKIMH — YIJIOBOM KOd(h(UIIMEHT Ka-
MIPOU3BOAHOMN caTelnbHOM K Trpaduky (PYHKIIMH B TOUYKE. YpaBHEHHE KacaTelbHON K Tpaduxy
GbyHKIMN
Komb6unmnpoBanHoe 3ansatue
Tema 6.5. IIpodeccnonaIbHO OPUEHTUPOBAHHOE CO/lePKaHue (COoepPKaHue MPUKJIATHOTO

@U3NYECKUN CMBICT TPOU3-
BOJHOM B HpodeccHoHalb-
HBIX 3aJlayax

MOJ1YJIAA)

Ouznyeckuii (MEXaHUYECKHiI) CMBICI Mpou3BOAHON. [IpuMeHeHHEe MPOU3BOAHOMN
JUIsL OTIPEJIEJIEHUs] CKOPOCTH IpoIiecca, 3a1aHHOr0 (opMyJIoN WU rpadukomM

HpaKTI/I‘leCKOC 3aHATHUC

Tema 6.6.
[IpuMeHeHne  NPOU3BOIHOMN
K HCCIeOBaHUIO0  (DYHKITHI
Ha MOHOTOHHOCTbh M DJKC-
TPEMYMBI

Coneprxanue yueOHOTO MaTepraa

Bospacranne u yObBanue (YHKIMHM, COOTBETCTBHE BO3pPACTaHUS U YOBIBaHUS
(byHKIMM 3HAKy NpOW3BOAHOW. I[IprMeHeHHME NPOM3BOIHON K MCCIIECIOBAHUIO
(yHKIMHA HAa MOHOTOHHOCTh M 9KCTPEMYMBI.

KoMOnHMpOoBaHHOE 3aHATHE

Tema 6.7.
Uccnenosanue byHKIMA
Y TIOCTPOEHUE TPaPuKOB

Copepxanne yaeOHOT0 MaTepuana

Anroput™ uccnenoBaHus QYHKIMNA U MMOCTPOEHHs ee rpaduka ¢ MOMOIIBIO POH3-
BoaHON. IlocTtpoeHue rpadMKoB MHOTOWIEHOB C HCHOJIb30BAaHUEM armrmapara
MaTeMaTHYecKoro aHainsa. Micropust pa3BuTHsI MaTEMAaTHYECKOrO aHaIN3a

Komb6unupoBanHoe 3anarue

Tema 6.8.

HanGonbiee n HamMeHbIlee
3Ha4YeHUs! QYHKIMHU HA OTpe3-
Ke

Conepkanue yueOHOrO MaTepHaia

Haxoxaenne HanbonblIero 1 HaMMEHbIIero 3HaueHus: GyHKIU Ha oTpeske. [Ipu-
MEHEHHE TTPOU3BOAHON TSI HAXOXKICHUS HAWIYUIIEro PEIIieHUs B MIPUKIIATHBIX 3a-
Jlauax, JUisl OIpeieieHus CKOPOCTH Mpoliecca, 3aJaHHOro GopMynioi min rpadukoM

[IpakTrueckoe 3aHsATHE

Tema 6.9.
Haxoxnenue onTUMalibHOTO
pesysibTata ¢ MOMOUIBIO

IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/lePKaHue (CoepKaHue MPUKJIATHOTO
MOIYJIs1)

HpI/IKJ'IaI[HI)Ie 3aga4d, B TOM YHCJIC COLMAJIBHO-DKOHOMHYCCKOI'O U (bmnqecxoro




IIPOU3BOAHOW B IpaKTHYe-
CKHX 3aJa4ax

XapakTepa, uX pCIcHUC CPpCACTBAMU MATCMATHYCCKOI'O aHaJIM3ad

HpaKTI/I‘lCCKOG 3aHATHUC

Tema 6.10. Pemenne 3amau. | ComeprkaHue y4eOHOro MaTepuaa 2
IIpoussonnas ¢yHkuuyu, ee | Juddepenmuposanne Qpyukuumii. MccnenoBanue QyHKIHA ¢ TOMOIIBIO TPOU3BOJI-
MIpUMEHEHHE Hoii. Hanbosnbiiee 1 HauMeHbliee 3HaueHus: QyHKIIUU
KontposbHas padoTa no pasaeny 6
Pazaes 7. MHOTOrpaHHHMKH M TeJIA BPALLEHUS 46
Tema 7.1. Coneprkanue ydeOHOro MaTepuraa 2
MHoOrorpaHHuKu [ToHsiTHE MHOTOI'paHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIITYKJIbIE U HE-
BBIIYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKAa MHOTOIPaHHUKA
KoMOuHMpOBaHHOE 3aHATHE
Tema 7.2. Copepxanne yueOHOTO MaTepuaa 2
ITpusma. Ilpsamas u npaBuib- | [Ipu3Ma: n-yroyibHas mpU3Ma; TPaHA U OCHOBAHUSI TPU3MBI, TIpsMasi U HAKJIOHHAs
Hast IPU3MBI MpU3MbI; OOKOBAst U TOJTHASI TOBEPXHOCTh MPHU3MBI. DJIeMEHTHI Mpu3Mbl. [IpaBuib-
Has mpu3Ma
KoMOMHHpPOBAaHHOE 3aHATHE
Tema 7.3. ConeprkaHue y4eOHOro MaTepraa 2
[Tapannenenunen, kyo [Mapannenenunen, mpsiMOYTOJIBHBIN Mapaienenunen u ero cpoicrra. Ky6. Ceue-
HHUe KyOa, mapauienenuneaa
KomOuHMpoBaHHOE 3aHATHE
Tema 7.4. CopepxaHne yaeOHOTo MaTepuaa 2
ITupamuna. IlpaBuibnas nu- | [lupamuia: n-yrojapHas mupaMuja, TpaHd U OCHOBAHUE NTHUPAMHUJIbL, OOKOBAsI U IMOJI-
pamuja. YcedyeHHas NMpaMM- | Hasl MOBEPXHOCTh MUPAMU/IbI, IPABUIbHAS U yCEUEHHAs MUPaMUAA. DJIEMEHTHI IH-
na pamuibl. Berarciienue 31eMEHTOB MHOTOTPAaHHHUKOB: p&0pa, AMaroHasu, YIIbl
[IpakTrueckoe 3aHsTHE
Tema 7.5. Coneprkanue y4eOHOro MaTepuasa 2
bokoBas m nonHas nosepx- | [Imomanas OOKOBOWM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTH MPSMOM MPHU3MBI, IJIO-
HOCTb MTPU3MBI, TUPAMU/IBI 11aJlb OCHOBAaHUHU, TeopemMa O OOKOBOW IMOBEPXHOCTU MpsMOM mpusMsbl. [lmomanas OK-01, OK-02,
OOKOBOI MMOBEPXHOCTH M MOBEPXHOCTH MPABUIBLHONW MUPaMUbl, TEOPEMA O IUIOIIA- OK-03, OK-04,
71 OOKOBOM MMOBEPXHOCTH YCEUEHHOW MUPAMMU/IBI OK-05, OK-06,
[IpakTrueckoe 3aHsTHE OK-07
Tema 7.6. Copneprxanue yueOHOro MaTepuasa 2 IIK 2.3.




JBm>KEHHME B MPOCTPAHCTBE.
CumMeTpust B TPOCTPAHCTBE

JIBumxenue B npoctpanHcTBe. CUMMETPHS B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIb-
HO TOYKH, IMPSAMOH, IUIOCKOCTH. DJIEMEHThl CHMMETPHUH B MUpaMuiax, Napaie-
Jenunenax

KoM0uHnpoBaHHOE 3aHATHE

Tema 7.7.
[IpaBuibHBIE MHOTOTpaH-
HHUKH, UX CBOMCTBa

Conepkanue yueOHOro MaTepHaia

[TonsATHE TPaBUIBHOIO MHOIOTPAaHHUKA; INpPaBUIIbHAs IPU3Ma U MPAaBWIbHAS IIH-
pamuia; nIpaBUiIbHAs TPEYrojibHAs MUpaMUAa U MPaBWIbHBIN TeTpasap; KyO. Ilpex-
CTaBJICHUE O MPABWIBHBIX MHOIOIPAHHHUKAX: OKTa’3Ap, AOACKAdAP M HKOCAIP.
JIBukeHHe B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUH B MPaBUIIbHBIX MHOTOTPAHHU-
Kax

KomOunnpoBanHoe 3aHaTne

Tema 7.8. CummeTpus B npo-
dbeccum. Ceuenus
MHOTOI'paHHMKOB B Tpodec-
CHOHAJIBHBIX 3ajjauax

IIpodeccuonalibLHO OPUEHTHPOBAHHOE coep kaHue (coep:KaHue MPUKJIATHOTO
MO/1YJIAA)

CummeTpus B IPUPOJIC, apXUTEKTYype, TEXHUKE, B ObITY, B npodeccuu.Mcnonb3oBa-
HUE JBUKEHHUM B MPOCTPAHCTBE IPU PELICHUH NPOoecCHOHaNbHbIX 3a7au. CeueHus
NpU3MbI U THpaMuIbl. [IOCTpOCHHE CEYCHHUH MHOTOTPAHHUKOB, UCIIOJB3Ys METOJ
cle10B. BpinonHeHne BHIHOCHBIX IJIOCKUX YEPTEXeil U3 PUCYHKOB MPOCTHIX 00bEM-
HBIX (GuUryp (BUI CBEpXY, COOKY, CHU3Y)

[IpakTrueckoe 3aHsATHE

Tema 7.9.
Humunap, ero COCTaB-
nsrouye. CeueHue MUWINHAPA

CopepxaHne yaeOHOT0 MaTepuana

[{unmuHapHYecKas MOBEPXHOCTh, 00pa3yoIHe ITUIHHIPHUSCKON TTOBEPXHOCTH, OCh
UWINHAPUYECKON MoBepXHOCTU. LIMmuHIp: OcHOBaHMS W OOKOBas MOBEPXHOCTb,
oOpa3syromas ¥ 0Ch; IJIOIIAlb OOKOBOM W TOJHOM MoBepxHOCTH. M300paskeHne 1u-
JUHApa Ha mIockocTu. Pa3Béprka nmnmHzapa. CeueHus LMIMHApA (IUIOCKOCTBIO,
TapauIeIbHOM MJTH MEPICHIUKY/IIPHON OCH IIWIIHHPA)

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.10.
Konyc, ero cocrasmsronue.
Ceuenue KoHyca

CojeprkaHue y4eOHOro MaTepuaa

Konnueckas moBepXHOCTh, 00pa3yrolre KOHUYECKON MMOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYECKOW ToBepXxHOCTH. KOHyC: OCHOBaHHME W BEpIIMHA, 00pa3yroimas U OCh;
1011 ]Th OOKOBOW M MOJTHOM MOBEPXHOCTH

KoMOuHMpoBaHHOE 3aHATHE

Tema 7.11.

Copepxanue yueOHOro MaTepuaa




VYceuennblii konyc. CedyeHue
YCEYEeHHOT0 KOHyca

Ycedu€HHBII KOHYC: 00pa3ylolue U BHICOTA; OCHOBaHHS U OOKOBas MOBEPXHOCTb.
N3o0paxenue koHyca Ha IMIIOCKOCTH. Pa3BépTka konyca. Cedennst koHyca (TUI0CKO-
CThI0, MApaJIETbHON OCHOBAHMIO, M TNIOCKOCTHIO, MPOXOSIICH Yepe3 BEpUINHY)

Komb6unupoBanHoe 3anarue

Tema 7.12. CopepxaHne yaeOHOT0 MaTepuaa 2
[ap u chepa, ux ceueHus Cdepa u map: ueHtp, paguyc, 1MaMeTp; IIoIalb TOBEpXHOCTH cheprl. Bzanmuoe
pacmionioskeHue chepsl U MIOCKOCTH; KacaTelbHasl IJIOCKOCTh K cdepe. M3o0paxe-
Hue cdepsl, mapa Ha miockoctu. CeyeHus mapa
KomOunupoBanHoe 3aHsATHE
Tema 7.13. Coneprkanue y4eOHOro MaTepuasa 4
[Tonatue o0 oObeme Ttena. | [Tonste 00 00bEMe. OCHOBHBIC CBOWCTBa 00BEMOB Tenm. OO0BEM MHpPAMUIBL,
OOBeMbl MHOTOTPAHHHMKOB M | IPU3MBI IIHIHH/pa, KOHyca. O0bEM miapa U mwiomnap chepsbl
TEJ BpaICHUS [TpakTudeckoe 3aHATHE
Tema 7.14. Copepxanue yueOHOTO MaTepHana 2
OO6bembl 1 IIOMAMM NOBEPX- | [Tono0HkIE Tena B NpocTpaHcTBe. COOTHONIECHNS MEX LY TUIOMIAISIMI OBEPXHOCTEH
HOCTEH MOJ00HBIX TEI 1 00bEMaMU MMOJOOHBIX TEN
[TpakTudeckoe 3aHATHE
Tema 7.15. Copepxanne yueOHOTO MaTepHana 4
KomOnHanmu MHOrorpaHHu- | MHOTOrpaHHHK, OMUCaHHBIA Okoo cdepbl. Cdepa, BIuUcaHHAS B MHOTOTPaHHHK
KOB U TeJl BpallleHUs WJIM B T€JIO BpallleHus. MHOTOTpaHHUK, BIMCAHHBIN B TEJIO BPAILLEHUS
KomOuHMpOBaHHOE 3aHATHE
Tema 7.16. IIpodeccnoHanbHO OPUEHTHPOBAHHOE CO/lepKaHue (ColepsKaHue MPUKJIATHOTO 4
KomOunanmu  reomeTrpuye- | MOAYJIsA)
CKHX TeJl Ha MPaKTUKE Hcnonib30BaHre KOMOWHAIIMY MHOTOTPAHHUKOB M TEJI BPAIICHHUS HA IPAKTHKE
[IpakTudeckoe 3aHATHE
Tema 7.17. Pemenne 3amau. | ComeprkaHue ydeOHOro MaTepuaa 2
MHuororpanHukd ¥ Tena | BeruuciieHue BeNWYWH (IUTHHA, YToJl, 00heM, TUIONalb MOBEPXHOCTH) TreOMETpUYC-
BpallleHus CKUX (QUryp, UCTIOJIB3YS H3yUEHHBIE (DOPMYIIBI M METO/IbI
KontposnbHas paboTa no pazaeny 7
Pasnen 8. IlepBooOpasnas pyHKkuMH, ee NpUMeHEHHE 16 OK-01, OK-02,
Tema 8.1. Coneprkanre y4eOHOro MaTepuaa 4 OK-03, OK-04,
IlepBoobpaznas pyHKuMN [TepBoobOpasnas. Tabauna nepBooOpasHbIX OK-05, OK-06,




KoMOMHMpOBAaHHOE 3aHATHE

Tema 8.2. Ilmomanp xpu- | ComeprkaHue ydeOHOro Matepuasa 4
BOJIMHEHHOMN Tpanenuu. | MaTerpan, ero reoMeTpudeckuii 1 pu3nueckuii cMpIci. Berancienne nHTerpana mo
®opmyna Herotona — Jlei6- | popmyie HeroTona-JIeibOHmIa
HULIA [IpakTrueckoe 3aHsTHE
Tema 8.3. IIpodeccnonanbHO OPUEHTHPOBAHHOE CO/lepP:KaHue (COoepKaHue NMPUKJIATHOTO 4
OnpeneneHHbIi MHTErpaJl | MOAYJIsA)
B NpoQecCHOHAIbHON Jies- | PeleHne 3a1a4 Ha IPUMEHEHHE UHTErpasia AJsl BBIYUCICHHS (PU3NUSCKUX BEIUYNH
TEIbHOCTH U KU3HU U IIomaaei
[IpakTuueckoe 3aHATHE
Tema 8.4. Pemenme 3amau | ComeprkaHue y4eOHOro MaTepuasa 2
Ha HaxokleHue nepBoobOpas- | [lepBooOpasHas M HHTETPa
HOW U €€ IPUMEHEHHE KontponbHas padota no pazaeiny 8
Pasznen 9. Teopusi BeposiTHOCTEH M CTATHCTHKA 34
Tema 9.1. CojeprkaHue y4eOHOro MaTepuaa 2
IIpencrasncHue nanHbiX | [IpencraBneHue JaHHBIX ¢ MOMOIIBIO Tabnui u guarpamm. CpenHee apudmeruye-
U OIKCATENbHAs CTATUCTHKA | CKOe, MeJuaHa, HauOoJibllee M HauMEHbIlEEe 3HAueHUs, pa3Max, IUCHEpPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBBIX HAOOPOB
KomOuHupoBaHHOE 3aHATHE
Tema 9.2. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHHE (Coep:KaHNe NPHKJIATHOTO 4
CocraBnenue TabIUL | MOAYJISA)
U IMarpaMM Ha IPaKTHKE [lepBuyHast 06pabOTKa CTATUCTUYECKUX AAHHBIX. I'paduueckoe uX MpeacTaBiIeHHE.
HaxoxnaeHnue cpeiHUX XapakTepUCTUK, HaO01aeMbIX JaHHbIX. [ [puMenenue cratu-
CTMYECKHX METOJIOB JUIsl pelieHus MpodecCHOHANIbHBIX 3a/1a4
[IpakTrueckoe 3aHsATHE
Tema 9.3. Coneprxkanne y4eOHOro MaTepuana 6

Onepanuu Hajx COOBITHSIMH,
HaJl BEPOSTHOCTAMM. Y CIIOB-
Hasi BEpOATHOCTh

Cayyaiinple SKCIEpUMEHTHI (OMBITHI) U ClIydaiiHble COOBITHA. DJIeMEHTapHbIE CO-
ObITUs (MCXO0/B1). BeposTHOCTH citydaitHOTO cOOBITHA. BIM30CTh YaCTOTHI U BEPOSIT-
HOocTH cOObITUH. CiyyaifHble OMNBITHI C PaBHOBO3MOXKHBIMU 3JE€MEHTapHBIMHU CO-
ObITUsIMU. BeposTHOCTH COOBITUI B ONbITaX C PaBHOBO3MO>KHBIMH 3JIEMEHTAaPHBIMU
coObITusIMH. Onepaliii Hajl COOBITUSIMU: NEepecedeHre, 00beAMHEHNE, TPOTUBOIIO-
J0XHbIe coObiTus. [lmarpammel Oinepa. ®PopMyna CI0XKEHHUS BEPOSTHOCTEH.

OK-07
IIK 2.3.




VYciioBHas BEPOSITHOCTb. YMHOXKEHHUE BEpPOATHOCTEW. JlepeBO CilydyallHOro 3KcC-
nepuMeHTa. PopMyria MoaHOW BepoATHOCTH. HezaBuCHUMBbIE COOBITHS

KoMOunMpoBaHHOE 3aHATHE

Tema 9.4.
DneMeHTh KOMOMHATOPUKU

Copepxanue yueOHOro MaTepuasa

Kombunatoprnoe npasmiio ymHoxkeHus1. IlepectanoBku u ¢axropuain. Yucio code-
tanui. Tpeyronpauk Ilackans. @opmyrna bmaoma HeroToHa

KoMOuHMpOBaHHOE 3aHATHE

Tema 9.5.
BepositHocTs B mpodeccro-
HaJIbHBIX 3aJa4ax

IIpodeccuonaibHO OpUEHTUPOBAHHOE CO/lEPKAHME (COEePKAHME NPUKIATHOTO
MO/1YJIfA)

Brrurcnienne BepOSTHOCTEW ¢ HCMONb30BaHUEM (GopMyll KoMOMHATOpHUKH. OTeHKa
BEPOATHOCTH COOBITHS B MPOQeCcCHOHANBHON AedaTeabHoCTU. Pemenne npodeccuo-
HAJIBHBIX 33124 Ha BEPOSITHOCTH COOBITHS

HpaKTI/I‘leCKOC 3aHATHUC

Tema 9.6. Copepxanne yueOHOT0 MaTepuaa
Cepun  mocnefoBaTeNbHBIX | BUHAPHBIN ClydaifHBIi OMBIT (MCIBITAHUE), yCIleX W Heyaada. HesaBucHMBbIE HC-
UCTIBITAHU I neiTanust. Cepusi HE3aBUCHUMBIX HUCHBITAHWN 1O mepBoro ycmexa. Cepus He3aBH-
CHMBIX UCIIBbITaHNI bepHym
KoMOMHHMpPOBAaHHOE 3aHATHE
Tema 9.7. Copepxanue yueOHOT0 MaTepHana
Crnyuaiinple Benn4uHbI U pac- | CiydaiiHas BenuuunHa. Pacripenenenue BeposiTHocTei. [luarpaMMa pacnpeaesieHusl.
MpeIeICHHUS. [Ipumeps! pacnipeneneHuii, B TOM YUCle, TeOMEeTpHUecKkoe U OMHOMHUaIbHoe. Yncio-

MaremaTtuueckoe OKuIaHHE
CIIy4allHO! BEJINYHMHBI

BbIC XapaKTEPUCTUKH CIIyYalHBIX BEJIMYMH: MATEMaTUYECKOE OKUJIAHUE, TUCTIEPCUS
U CTaHJapTHOE OTKJIOHeHHe. [[puMepbl NpUMEHEHUs] MaTEMaTUYECKOr0 OXKUAaHUS,
B TOM YHCJIE B 3aJa4axX W3 [MOBCEIHEBHOM XU3HU. MaTeMaTH4eCcKoe OKUIaHue OM-
HAapHOM CIly4allHOM BeEJIMYMHBL. MaTeMaThudecKoe OXUIAAHUE CYMMBI CIy4YalHBIX
BeNMYMH. MaTeMaTnyeckoe OXUAaHUE U JTUCIIEPCUSI TE€OMETPHUUECKOTr0 U OWHOMU-
AJIBLHOT0 pacnpeiesIeHUI

KomOunupoBanHoe 3aHaTHE

Tema 9.8.
3akon Oosblmx uucen He-

Copepxanue yueOHOro MaTepuana

3aKkoH OONBIIMX YHCEN U €ro pojb B Hayke, mpupoje U oduiecTBe. BriOOpouHbIil
MeTo uccienoBaHuil. ITpuMepbl HeNmpepbIBHBIX CIy4YalHbIX BeIMYMH. DYHKIUSA




IIPEPBIBHBIE CIIy4aliHbIE Be-
JUYUHBL  (pacrpeacsieHus ).

IUIOTHOCTU pacmhpesenenus. PaBHoMepHOe pacnpesenenne u ero cBoiicta. [loHs-
THE O HOPMAJIBHOM pacIpeieIeHUH

HopmanbsHoe pacnipenencHue

KoMOuHMpoBaHHOE 3aHATHE

Tema 9.9. Pemenue 3amau | Comepkanue ydeOHOTO MaTepuaia 2
KOMOMHATOPHKH, CTaTHCTUKH | DieMeHTbl KomOuHatopuku. CoObITHE, BEpOSTHOCTh cOObITHs. CloXeHHE |
U TEOPHUH BEPOSITHOCTEMN YMHOXEHHUE BEPOSITHOCTEN
KontpospHas paboTa no pazaeny 9
Pa3znen 10. MaTtemaTH4eckMii MPAKTUKYM 46
Tema 10.1. Coneprkanue y4eOHOro MaTepuraa 8
Martpuel 1 onpeneauTenu CrniocoObl perieHus cucTeM JIMHENWHBIX ypaBHeHUH. [lonarusa: marpuna 2x2 u 3x3,
onpeaenuTenb MaTpuilbl. Meton ["aycca pemieHusi cuCcTeM TUHEHHBIX ypaBHEHUU.
Pemenue npukiaaHbIX 3a1a4
Komb6unmnpoBanHoe 3aHatue
Tema 10.2. CopepxaHne yaeOHOT0 MaTepuaa 8
DneMeHThl BEKTOpHOMU anred- | KoMiutaHapHbie BEKTOPHI. Pa3iokeHne BEeKTOpa Mo TPeM HEKOMILIAHAPHBIM BEKTO-
pHI pam. YpaBHeHue iockocTy. ['eomerpuueckuii cMpici onpeaenutens 2x2. Pemenne
NPUKJIATHBIX 33744 OK-01, OK-02,
Komb6unnpoBanHoe 3anatue OK-03, OK-04,
Tema 10.3. CopepxaHue y9eOHOro MaTepuaa 4 OK-05, OK-06,
KomrmuiekcHbie yncna [Tonsate kommuexkcHOro umcia. CONpsDKEHHBIE KOMIUIEKCHBIE YHMCIA, MOIYJb U OK-07
apryMeHT KOMIUIEKCHOTO yucia. Popma 3anucu KOMIIEKCHOTO 4Hcia (reoMeTpu- IK2.3.
Yyeckas, TPUTOHOMETpUYecKas, anreOpanyeckas). ApudMeTHuecKkue IeHCTBHUS ¢
KOMIUIEKCHBIMU YHCIaMHU
[IpakTuueckoe 3anarue
Tema 10.4. Coneprkanne y4eOHOro MaTepurana 6
I'pader [onsartue rpada. Ces3HbIN rpad, 1epeBo, HUKI Tpad Ha mIocKocTu. Pemenue npu-
KJIQJHBIX 33134
KomOuHupoBaHHOE 3aHATHE
Tema 10.5. ConeprkaHre y4eOHOro MaTepuaa 6

3amaun MaTeMaTUYECKON CTa-
THUCTUKU

Bapuanuonnsiii psa. Ilonuron yactor u ructorpamMma. CTaTuCTHYECKUE XapaKTe-
PHUCTHUKH psifia HAOIIOAaeMBbIX TaHHBIX

KomOuHMpOBaHHOE 3aHATHE




Tema 10.6.
Jlornueckue onepanuu
¢ MHOKECTBaAMU

ConeprkaHue yueOHOTro MaTepuasia

Jlornueckue onepanuu. [Ipumenenne nquarpamm Jinepa—BeHHa IusipenieHue Teo-
PETHUKO-MHOKECTBEHHBIX 3a7ad MPOQPECCHOHATBHON HAIMPABICHHOCTH, 3a1a4
UHGOPMATUKU U IPYTUX yU4EOHBIX TUCUUIUIMH U JIJIS OMMCAHUS pealbHbIX MpoLec-
COB U SIBJICHUU

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 10.7. Copepxanne yueOHOT0 MaTepuaa 2
Pemenne 3anau Matemarude- | [IpumMeHeHHEe M3yYeHHBIX MAaTeMaTHYECKUX (PAKTOB K PEUICHHIO 3a/a4 U3 pa3iind-
CKOI'0 IIpaKTUKyMa HBIX 00J1acTel HAYKU M peaibHOU JKU3HU

KoHTposbHas padora o pazaeny 10
IIpomexyTouHas aTTecTanus (IK3aMeH) 18
Bcero: 335




3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JUCLUTIIMHBI

3.1.]li1s peaJu3anuu NporpaMMbl AUCHMILIUHBI JOKHbBI OBITh NPeAyCMOTPEHbI
caeayoLHe crenualbHble IIOMeIeHNs

Ka0uHeT MATEeMATHKHU —IoMelenue 61.

I CneunanusupoBanHasi MeGeJib M CUCTEMbI XPAHEHUS
OcHoBHOe 000pyI0BaHUE

[TapTel AByxmecTHbIE — 15;

Cron yuurenbckuii — 1;

Ctyan yuuTenabckui — 1;

Crynbs yuennueckue — 30;

[xad mist TOKyMeHTOB — 1.

JonosHuTe/IbHOE 000PY10BAHHE

Jocka aynutopHast HacTeHHast — 1.

IITexuuueckue cpeacraa

OcHoBHOe 000pyI0BaHUE

[IpoekimoHHbIH 3Kpan — 1;

MynbTumMeauiHbIN npoekTop — 1.

111 [leMoHCTpaniMOHHbIE Y4eOHO-HATISIAHbIE I0COOHSI

OcHoBHOE 000py10BaHHe

KOMIUIEKT 271€KTPOHHBIX BUAECOMATEPUATIOB — 1;
KOMIIIEKT 271€KTPOHHBIX BUEOMATEPUAIIOB — 1.

JdonosiHuTE/ILHOE 000PYA0OBAHUE
Mopnenu 1s u3yueHus: reomeTpuieckux ¢puryp — 1.

IlepeyeHb NpOrpaMMHOro odecrnevyeHus:

OneparmonHas cuctema MicrosoftWindows 10 Pro;
KasperskyEndpointSecurity.

3.2. UnpopmannoHHoe o0ecnieyeHne peain3aluu NporpaMmmbl
Jns peanuzanuu nporpaMMbl OMOIMOTEUHbIN (OHJ yHMBEpCUTETa UMEET IeyaTHble U/

HIJIN 3JICKTPOHHBIC O6p830BaTeJ'ILHBIe n I/IH(i)OpMaI_[I/IOHHBIe PECYpPChI, pPCKOMCHAYCMBIC IJIA HUC-
IIOJIB30BAaHHS B 06p330BaTeJIBHOM Imponecce.

DJIEKTPOHHBIE H31aHNus (3JIEKTPOHHBIE pecypchl)

OcHoBHBIE

1. MaremaTuka: anredpa U Hauanaa MaTeMaTHUYECKOTO aHaju3a, reoMeTpusi. Anredpa
U Havajla mMatemMaThueckoro anammsa: 10—I11-e kmaccel: 0a30BbI M YIITyONIEHHBIA YPOBHH :
yueOnuk / III. A. Amumos, FO. M. Komnsrun, M. B. Tkauésa, ®énopoBa. — 12-e u3g., crep. —
Mocksa : IIpocsemenue, 2025. — 463 c. — ISBN 978-5-09-112136-0. — TekcT : 351eKTpOH-
HBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTeUHAs cucTema. — URL:
https://e.lanbook.com/book/408656— 3nekTpoHHas BepcHs C HEOTPAHUYCHHBIM KOJIUYECTBOM

JIOCTYIIOB.


https://e.lanbook.com/book/408656

2. AtanacsH, JI. C. MartemaTuka: anreOpa ¥ Hadyaja MaTeMaTHYECKOTO aHalM3a,
reometpus. I'eomerpus: 10—11-it kmacesl: 6a30BbIil U yriayOnéuusiil yposau : yuebnuk / JI. C.
AranacsH, B. @. byry3os, C. b. Kagomues. — 12-e u3z., crep. — Mocksa : IIpocsemenue,
2025. — 287 c. — ISBN 978-5-09-112137-7. — Tekcr : 3neKTpOoHHBIH // JlaHb : 31eKTpOHHO-
oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/408659— snexTpoHHas Bepcus ¢
HEOTPaHMYEHHBIM KOJMYECTBOM JIOCTYTIOB.

JlonmoJiHUTEIbHBIE
1. Mep3snsk, A. I'. Maremartuka. ['eomerpust: 10-if knacce: yrimyOnéHHbINA ypOBEHb :

yueOnuk / A. I'. Mepsnsak, JI. A. Homuposckuii, B. M. IlomsixoB ; mox penakuueir B. E.
ITononsckoro. — 7-e u3n., crep. — Mocksa : [Ipocsemenue, 2023. — 272 ¢. — ISBN 978-5-
09-103609-1. — Texkcrt : 31neKTpoHHbIH // JlaHb : 31eKTpoHHO-OubanoTeunas cuctema. — URL:
https://e.lanbook.com/book/334475— snexkTpoHHass Bepcusi ¢ HEOIPAaHUYEHHBIM KOJIMYECTBOM

JIOCTYTIOB.

2. Mepznsk, A. I'. Matemaruka. ['eomerpust: 11-i kiacc: yriyOnE€HHBINA ypOBEHbD :
yuebnuk / A. I'. Mep3nsk, 1. A. Homuposckuii, B. M. ITlonskoB ; mon pemakumeir B. E.
[Togonsckoro. — 7-e uza., crep. — Mocksa : [Ipocsemienue, 2024. — 254 ¢. — ISBN 978-5-
09-103610-7. — Tekcrt : 3neKTpoHHbIH // JlaHb : 31MeKTpoHHO-OnbIMoTeunas cuctema. — URL:
https://e.lanbook.com/book/334478— snexTpoHHas BepCUs C HEOTPAHUICHHBIM KOJIUYECTBOM
JIOCTYTIOB.

3. Mepansk, A. I'. Maremaruka. AnreOpa u Hayajia MareMaTHdeckoro ananusa. 10
KJIacc : yriayOn€éHHbIN ypoBeHb : yueOnuk / A. I'. Mep3msik, JI. A. Homuposckuii, B. M. Tlomns-
KOB. — 6-¢ u31., crep. — Mocksa : [IpocBemenue, 2023. — 480 c¢. — ISBN 978-5-09-087877-
7.— Texcr: osnextponssiii / Jlanb : 3JeKkTpoHHO-OMOMMOTe4YHass cucrema. — URL:
https://e.lanbook.com/book/360725— snexkTpoHHass Bepcusi C HEOrPAHUYEHHBIM KOJIUYECTBOM
JIOCTYTIOB.

4. Mepsnsk, A. I'. Marematuka. Anrebpa v Hayajga MaTeMaTHudeckoro aHanamsa : 11
KJ1ace : yriyonéHHbIi ypoBeHb : yueOHuk / A. I'. Mep3msk, 1. A. Homuposckuii, B. M. ITonsikos
; mon penakuuend B. E. [lomonsckoro. — 5-e u3a., crep. — Mocksa : [Ipocsemenne, 2024, —
412 c¢. — ISBN 978-5-09-087874-6. — Tekcrt : aneKTpoHHBIH // JIaHb : 3I€KTPOHHO-OMOINOTEY-
Has cuctema. — URL: https://e.lanbook.com/book/360722— 3nekTpoHHas BEpCUs ¢ HEOTPaHHU-

YCHHBIM KOJIMYCCTBOM IOCTYIIOB.

HNuTepHeT-pecypcesl

1. https://minobrnauki.gov.ru— opuunanbHbiii callT MUHUCTEpCTBAa HAYKU U BBICIIETO
obpazoBanust PO.

2. http://www.edu.ru—denepansusritmopran«PoccuiickoeoOpa3oBaHme.

3. https://elementy.ru/catalog/8602/
Edinoe_okno_dostupa_k_obrazovatelnym_resursam_window_edu_ru— wHpopmarmonHas
cucrema «EnuHoe 0KHO TocTymna K 00pa3oBaTebHBIM pecypcamy.

4. https://elementy.ru/catalog/8609/

Federalnyy_tsentr_informatsionno_obrazovatelnykh resursov_fcior edu_rudenepans
HBII IEHTPUH(DOPMAIIMOHHO-00pa30BaATEIIEHBIXPECYPCOB.

5. http://www.wikiznanie.ru-Buku3HaHue . TUTIEPTEKCTOBASIIIEKTPOHHASIHIIUKIIOTIE IS

6. https://www.allmath.rulTopranAllmath.ru — BcsmaremaTukaBogHOMMECTE

7. https://math.rulTopranmarematnueckorooOpa3oBaHus



http://www.wikiznanie.xn--ru--8cdjtmhacs2bb/
https://math.ru/
https://www.allmath.ru/
https://elementy.ru/catalog/8609/Federalnyy_tsentr_informatsionno_obrazovatelnykh_resursov_fcior_edu_ru
https://elementy.ru/catalog/8609/Federalnyy_tsentr_informatsionno_obrazovatelnykh_resursov_fcior_edu_ru
http://www.edu.ru/
https://minobrnauki.gov.ru/
https://e.lanbook.com/book/360722
https://e.lanbook.com/book/360725
https://e.lanbook.com/book/334478
https://e.lanbook.com/book/334475
https://e.lanbook.com/book/408659

8. DnexrponnsiiikatanorbubarnorekuMocl Y. Pexummoctyna:http://elib.mosgu.ru

9. CailT 11t MOMOIIM CTYJIECHTaM, KEJIAIIINM CaMOCTOATENIbHO M3y4aTh U CllaBaTh-
HK3aMEHBITIOBBICIIEMAaTeMaTHKE, NTTOMOIIUIIPENOIaBATEISIMBIOIOOPKEMATEpUAIOB K 3aHs-
TUSMH KOHTPOJIbHBIM paboTtaMm. Pexxum noctyna: http://mathportal.net/

10. ®opmynbl,ypaBHEHHS, TEOPEMBI, IPUMEpbIpeleHus3aaa4. Pexxumaoctyna: http://
matematika.electrichelp.ru/

11. Hasurarop CaMOCTOSATEIILHON [IOATOTOBKH k EI'D. Pexxum
nocryma:https://fipi.ru/navigator-podgotovki/navigator-ege
12.  Usyuenwue MaTeMaTUKHU OHJIAMH. Pexum

nocryma:https://ru.onlinemschool.com/math/library/
13.  Bank pedeparos.Pexum goctyna:https://www.bestreferat.ru/



http://www.bestreferat.ru/
https://ru.onlinemschool.com/math/library/
https://fipi.ru/navigator-podgotovki/navigator-ege
http://matematika.electrichelp.ru/
http://matematika.electrichelp.ru/
http://mathportal.net/
http://elib.mosgu.ru/

4. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUS OBIIEOBPA30-
BATEJIbHOM JUCHUTLJIUHBI
4.1 ®opMbI U METOAbI OLICHUBAHUS

KoHTpoJib U o1leHKa pe3ysIbTaTOB OCBOCHHMSI 00111€00pa30BaTeIbHOM TUCIUILIUHBI pac-
KPBIBAIOTCS Uepe3 AUCHUIUTHHAPHBIC Pe3yIbTaThl, HAMPaBICHHbBIE HA (OPMHUPOBAHUE OOIIUX U
MpoQeCCHOHAIBHBIX KOMIIETEHITUH TI0 pa3/iesiaM U TeEMaM COJIepKaHus y4eOHOTO MaTepuaa.

Oob6masi/mpogeccuoHanbHaA
KOMIIeTeHIUsl

Pazgen/Tema

Tun oIeHoOYHBIX

MeponpusTHs

OK 01. Bribupars crnocoOsl
pemieHust 3aaad npodeccuo-
HAJIBHOM JIeATENILHOCTH TIPH-
MEHUTEIBHO K Pa3JIMYHBIM

Tema1.1,1.2,1.3,1.4,1.5,1.6,1.7.
Temsr 2.1 -2.12,2.13, 2.14.

Temsr 3.1 - 3.4, 3.5, 3.6.

Temn1 4.1,4.2,4.3,4.4.

Temsr 5.1-5.4,5.5,5.6 -5.9.

YeTHBIN o1poc
Marematuueckuin
JUKTaHT
Kontponsnast  pa-

KomTereTam Temb1 6.1- 6.4, 6.5, 6.6 - 6.8, 6.9, Oora
6.10. Brinonnenue 3aja-
Temp1 7.1- 7.7, 7.8,7.9 - 7.15,7.16,- | 1 TPOMEKYTOR
717. HOM aTTecTarun
Tewmsr 8.1, 8.2, 8.3, 8.4.
Temsr 9.1,9.2,9.3,94,9.5,9.6-9.9.
Temnr 10.1, 10.2-10.6
OK 02.Mcmone3oBate | Tema 1.1,1.2,1.3,1.4,1.5,1.6,1.7. YcTHbli onpoc
COBpEMEHHEIE cpexcraa Temer 2.1 - 2.12, 2.13, 2.14. MaremaTruueckuit
NOMCKA, aHajdnW3a U WHTEp- Tempr3.1-3.4,3.5,3.6. JTUKTaHT

nperanuu  MHGoOpManUu, Hu
WH(GOPMALIMOHHBIE  TEXHO-
JIOTUU [ BBHITIOJIHCHUS 3a-
nad npodeccuoHaNbHON 1es-

TCIBHOCTHU

Tembr 4.1,4.2,4.3,4.4.

Temsr 5.1-5.4, 5.5, 5.6 -5.9.

Temsl 6.1- 6.4, 6.5, 6.6 - 6.8, 6.9,
6.10.

Temsr 7.1-7.7,7.8,7.9 -7.15, 7.16,-
7.17.

Temsr 8.1, 8.2, 8.3, 8.4.

Tems19.1,9.2,9.3,9.4,9.5,9.6 -9.9.

Tewmsr 10.1, 10.2-10.6

KontponbhHas pa-
6ota

Brinonnenue 3ana-
HUWA IIPOMEXKYTOY-
HOHU aTTecTanuu

OK 03.IInanupoBats u pea-
JU30BBIBaTh ~ COOCTBEHHOE
npodeccuoHanbHOe H JTUY-
HOCTHOE pa3BUTHUE, MPENPH-
HUMATEIbCKYIO JesITeNb-
HOCTh B NPO(ecCHOHATBHOM
cdepe, UCTIOTB30BaTh 3HAHUS
10 TIPaBOBOW M (pUHAHCOBOMA
IPaMOTHOCTH B Pa3IHYHBIX

JKMU3HCHHBIX CUTyalludX

Tema 1.1,1.2,1.3,1.4,1.5,1.6,1.7.
Temsr 2.1 -2.12,2.13, 2.14.

Tewmsr 3.1 - 3.4, 3.5, 3.6.

Tembr 4.1,4.2,4.3,4.4.

Tewmsr 5.1-5.4,5.5,5.6 -5.9.

Tewmbr 6.1- 6.4, 6.5,6.6-6.8,6.9,
6.10.

Temwr 7.1-7.7,7.8,7.9-7.15,7.16,-
7.17.

Tewmn! 8.1, 8.2, 8.3, 8.4.

Temsr 9.1,9.2,9.3,9.4,9.5,9.6 - 9.9.

Tewmsr 10.1, 10.2-10.6

YeTHBIN o1poc
MaremaTrndeckuit
JUKTAaHT
Kontponsnast  pa-
bora

Brimonnenne 3ama-
HUWA IIPOMEXKYTOU-
HOM aTTecTaluu

OK 04.5¢dextuBHO B3aH-
MOJICHICTBOBATh M paboTaTh B

Tema l.1,1.2,1.3,1.4,1.5,1.6,1.7.

VYeTHBI orpoc
Matrematnueckuii




KOJIZICKTUBE 1 KOMaHIC

Temsr 2.1 -2.12, 2.13, 2.14.

Temsr 3.1 -3.4,3.5, 3.6.

Tembr 4.1,4.2,4.3,4.4.

Temsr 5.1-5.4,5.5,5.6 -5.9.

Temsl 6.1- 6.4, 6.5, 6.6 - 6.8, 6.9,
6.10.

Temsr 7.1-7.7,7.8,7.9 -7.15,7.16,-
7.17.

Tewmsr 8.1, 8.2, 8.3, 8.4.

Temb19.1,9.2,9.3,9.4,9.5,9.6 - 9.9.

Temsr 10.1, 10.2-10.6

JUKTAHT
Kontponsnast  pa-
oorta

Breimonnenue 3ama-
HUWA TIPOMEXYTOY-
HOM aTTecTaluu

OK 05.OcyniecTBaste ycT-
HYI0 U THUCHbMEHHYIO KOMMY-
HUKAIllUI0 Ha TOCYJapCTBEH-
HOM s3bIke Poccuiickoit de-
Jepaldd ¢ y4eToM OCOOCH-
HOCTE€Ml  COLIMAIbHOTO  H
KyJIbTYPHOT'O KOHTEKCTA

Tema 1.1,1.2,1.3,1.4,1.5,1.6,1.7.
Temsr 2.1 -2.12,2.13, 2.14.

Tewmsr 3.1 - 3.4, 3.5, 3.6.

Temer 4.1,4.2,4.3,4.4.

Temsr 5.1-5.4,5.5,5.6 -5.9.

Temn1 6.1- 6.4, 6.5,6.6 - 6.8, 6.9,
6.10.

Temwr 7.1-7.7,7.8,7.9-7.15,7.16,-
7.17.

Temsr 8.1, 8.2, 8.3, 8.4.

Temsr 9.1,9.2,9.3,9.4,9.5,9.6 - 9.9.

Tewmsr 10.1, 10.2-10.6

YcrHblit onpoc
Maremarnueckuit
JUKTAHT
KonTtponsnast  pa-
6oTa

Brinonnenue 3ana-
HUWA IIPOMEXYTOY-
HOHU aTTecTanuu

OK 06.IIposBisTs
TAHCKO-TIaTPUOTUYECKYIO

rpax-

MIO3ULIMI0, JIEMOHCTPUPOBATH
OCO3HaHHOE IIOBEJICHHUE Ha
OCHOBE TPAJULHUOHHBIX pOC-
CUUCKHUX IYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH, B
TOM 4HCJIE C Y4YEeTOM rap-
MOHHU3ALMY MEKHALMOHAIb-
HBIX U MEXKPEJIUTHO3HBIX OT-
HOIICHUH, [IPUMEHATH
CTaHJApThl  AHTUKOPPYMIH-

OHHOI'O IMIOBCACHUA

Tema1.1,1.2,1.3,1.4,1.5,1.6,1.7.
Temsr 2.1 - 2.12, 2.13, 2.14.

Temnr 3.1 - 3.4, 3.5, 3.6.

Temor 4.1,4.2,4.3,4.4.

Temnr 5.1-54,5.5,5.6 -5.9.

Temsl 6.1- 6.4, 6.5, 6.6 - 6.8, 6.9,
6.10.

Temsr 7.1-7.7,7.8,7.9-7.15,7.16,-
7.17.

Tewmsr 8.1, 8.2, 8.3, 8.4.

Temsr 9.1,9.2,9.3,9.4,9.5,9.6 - 9.9.

Tewmsr 10.1, 10.2-10.6

YeTHBIN o1poc
MaremaTudeckui
JUKTaHT
Konrponbnast  pa-
oorta

Brimonnenue 3ama-
HUHA IIPOMEXYTOY-
HOI1 aTTecTaluu

OK 07.CogmeiicTBOBaThL CO-
XpaHCHHUIO OKpY Karomien
Cpebl, peCypcocOepeKeHHIO,
NPUMEHSATh 3HAHHUS 00 U3Me-
HEHHM KIUMaTa, TPUHIIMIIGI
OEpeIKIIMBOTO MIPOU3BOJICTRA,
3¢ (deKTHBHO AECTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

Tema1.1,1.2,1.3,1.4,1.5,1.6,1.7.
Temsr 2.1 -2.12,2.13, 2.14.

Tewmsr 3.1 - 3.4, 3.5, 3.6.

Temer 4.1,4.2,4.3,4.4.

Temsr 5.1-5.4, 5.5, 5.6 -5.9.

Temsl 6.1- 6.4, 6.5, 6.6 - 6.8, 6.9,
6.10.

Temsr 7.1-7.7,7.8,7.9 -7.15, 7.16,-
7.17.

Temsr 8.1, 8.2, 8.3, 8.4.

YcTHbli onpoc
Maremarnueckuit
JUKTAHT
Konrtponbnas pa-
6oTa

Brinonnenue 3ana-
HUWA IIPOMEXKYTOU-
HOHU aTTecTaluu




Tembr 9.1,9.2,9.3,9.4,9.5,9.6 -9.9.
Temnr 10.1, 10.2-10.6

K 2.3. IIpoBoguts cOop,
MOHHUTOPHHI' U CUCTEMATHU3Aa-
[IAI0 II€HOBBIX IOKAa3aTeliel
TOBapoOB, B TOM 4YHCIIE C HC-
MOJIb30BaHWEeM HHGOpMAIH-

Tema 1.2,1.4,1.5
Temsr 2.13, 2.14.
Tewmsr 3.5, 3.6.

Tembr 4.1,4.2,4.3
Tewmsr 5.1-5.4,5.5
Temn1 6.5, 6.6 - 6.8, 6.9

VYeTHBI orpoc

MaremaTnaeckui
JUKTaHT
Kontponbnas  pa-
oota

OHHBIX HUHTCJUJICKTYAJIbHBIX Brmmonnenue 3ama-
! Y Tembi 7.8, 7.16, 7.17 " a
TEXHOJIOTUHN HHUHU TIPOMEKYTOY-
Tewmsr 8.3, 8.4 p Y
TeMbl 92’ 95, HOMH aTTCCTAalluH

Temnr 10.1, 10.2-10.6

4.2 Ilpome:kyTOoUYHAS aTTEeCTANMS MO JUCHUIIHHE
IIepeyeHb BONIPOCOB 11 IK3aMeHa

l.

2.

ol

10.
1.

12.
13.

14.
15.
16.
17.

18.
19.

Martemaruka B HayKe, TEXHUKE, 3KOHOMUKE, UH(POPMAIIMOHHBIX TEXHOJIOTHUSAX U MPaKTU-
4ECKOU JESTENBHOCTH.

Ilenble u paunoHanpHble yncina. JlelictBurenbHble yncia. [IpubaukeHHble BHIYMCICHUS.
KommiekcHsle yncna.

KopHu HaTypanpHOM CTENEHU U3 YUCIIA U X CBOMCTBA.

Crenenu ¢ paliMoHalIbHBIMU NIOKA3aTENSIMU, UX CBOMCTBA.

CreneHu ¢ JENUCTBUTENBHBIMHU IMOKa3zaTeiasiMu. CBOWCTBAa CTENEHU C AEHCTBUTEIbHBIM
MIOKAa3aTeJIEM.

Jlorapudm. Jlorapudm uncna. OcHOBHOE JiorapuMUIEcKoe TOXKACCTBO. [lecaTUUHBIE U
HaTypajbHble Jorapudmsl. [IpaBuna neiictBuil ¢ norapupmamu. Ilepexon kK HOBOMY
OCHOBAHHUIO.

ITpeoOpa3oBanue anredpanueckux BolpaskeHHH. [IpeoOpa3oBanme palmoHaNIbHBIX, Hppa-
IIMOHAJIbHBIX CTETIEHHBIX, TOKA3aTENIbHBIX U JIOTAPU(PMUUECKUX BbIPAKECHHM.
Haxosxnenue 3nadenuil sorapudma 1o npousBoJIbHOMY OCHOBaHUIO. [lepexos oT ojHOrO
OCHOBaHUs K JIpyroMmy. Briuucnenue u cpaBHeHue jorapudmos. JlorapupmupoBanue u
IIOTEHLUPOBAHNE BBIPAKECHUM.

[TpuOnmKeHHbIE BBIYMCIECHUS U PEIICHUs TPUKIIAIHBIX 3a7ay.

Pemenue norapupmMuueckux ypaBHEHHH.

Panuannas wmepa yrma. BpamarensHoe paBuwxkenue. CHHYC, KOCHHYC, TaHI€HC U
KOTaHT€HC YHCIIa.

OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA

®opmynsl npuseneHus. Popmyisl cinoxeHus. Dopmysl yasoeHus PopMyibl TOJIOBUH-
HOTO yrJa.

[TpeoOpa3oBaHus MPOCTEHIIUX TPUTOHOMETPUYECKUX BBIPAXKEHUN

[IpeoOpa3oBanre cyMMbl TPUTOHOMETPUUECKUX (DYHKUUN B MPOU3BECHUE U TIPOU3BEIE-
HUS B CyMMYy. BeIpaskeHue TpUTOHOMETPUUECKUX (YHKLUH Yepe3 TaHreHC MOJIOBUHHOIO
apryMeHTa.

TpuronomeTpruyecKkue ypaBHEHUS 1 HEPABEHCTBA

[Ipocreiimne TpuroHoMeTpU4eCcKue ypaBHeHus. lIpocreiimme TpUroHoMeTpu4ecKue He-
paBEHCTBA.

OOpaTHbIEe TPUTOHOMETPUYECKUE PYHKIIMH. APKCUHYC, aDKKOCUHYC, apKTaHI'€HC.
@ynkiun. O61acTh onpeseneHuss 1 MHOKECTBO 3HaU€HUH; rpaduk (QyHKIMHU, TOCTpOe-
Hue rpapuKoB QYHKIHI, 3alaHHBIX Pa3INYHBIMU CIIOCOOAMHU.



20.

21.
22.
23.
24.
25.
26.
27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.
44,

45.

CpoiictBa ¢pyHKIMH. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTH, IMEPHU-
onnyHocTh. [IpoMexyTku Bo3pacTaHus U yObIBaHMs, HAMOOJIbIIIee M HAMMEHbIIIEE 3HaYe-
HUS, TOYKH dKcTpemyma. ['padudeckas untepnperauus. [Ipumepsl (QpyHKIHMOHATBHBIX
3aBHCHMOCTEH B pealIbHBIX Ipolleccax U SBIEHUSX. ApupMeTHUecKHe ornepanuu Haj
¢byukuusamu. CrnoxxHast pyHkius (komrnosuius). [TousaTue o HenpepbIBHOCTH (QYHKIINU.
Oo6parnbie pyukmun. O0IacTh onpeaeaeHus U 00JIacTh 3HaYeHUH 00paTHON (QYHKIIHH.
I'padux obpaTHOI QyHKIUH.

CreneHHble, IOKa3aTellbHbIE, Jorapudpmuyeckre

U tpuronomerpuueckue GyHkiun. O6paTHbIe TPUTOHOMETpUUYECKHE (DYHKIIHH
Omnpenenenus QPyHKIUH, MX CBOWCTBA U TPapUKH.

[TpeoOpaszoBanus rpadukoB. [lapaaienbHblii TepeHOC, CUMMETPHS OTHOCHUTENIBHO OCei
KOOPJIMHAT U CUMMETPHSI OTHOCHUTEIBHO Hadalla KOOPAUHAT, CUMMETPHUSI OTHOCHTEIBHO
IIPSIMOM ) = X, paCTSKEHUE U CXKATUE BAOJb OCEH KOOpAUHAT.

[TocnenoBarensHOCTH. CIOCOOBI 3aMaHUS U CBOMCTBA YHCIIOBBIX IOCJIEA0BATEIHHOCTEM.
ITonsiTHE O penene nocaea0BaTeIbHOCTH.

Cy1iecTBoBaHME Mpejiesia MOHOTOHHOM OrpaHUYEHHOW TocieaoBaTeabHOCTH. CyMMHUpPO-
BaHHE IocliefoBaTeNbHOCTeH. beckoHeuHo yObIBatoIias reoMeTpuieckas mporpeccus u
ee cyMmma.

[TpousBonHas. IloHsTHE O MPOM3BOAHON (YHKLMHU, €€ TEeOMETPUUYECKHH U (U3NUECKUit
CMBICII.

VYpaBHeHHE KacaTeabHON K TpaduKy GyHKIUU.

IIpon3BogHBIE CyMMBI, Pa3HOCTH, IPOU3BEIACHUS, 4YacTHbIE. [IpOM3BOJHBIE OCHOBHBIX
AJIEMEHTAPHBIX (QYHKIUH.

[IpumeHneHne TPOU3BOAHOM K HCCICIOBAHUIO (PYHKIIMH W TIOCTPOCHHUIO TpaduKoB.
[Tpou3BoiHBIE 0OpAaTHON (PYHKIMU U KOMIIO3UIIUH (DYHKITHH.

[Ipumeps! MCTIOIB30BaHUs MPOU3BOJHOM I HAXOXKACHUS HAWITy4IlIEro peleHus B pHU-
KJIQJHbIX 3a/1a4ax.

Bropas npousBoaHas, ee reoMeTpuueckuil U gusnmdeckuii cmpica. HaxoxaeHue ckopo-
CTH JUIs TIpoliecca, 3aJaHHOTO GOpPMYJIOi U TpadrKOM.

[TepBoobOpasHas u uHTErpal.

IIpuMeHeHre OINpeneNeHHOr0 UHTErpaia s HAXOKICHMS IJIOAAM KPUBOJIMHEHHOU
tpaneuuu. ®opmyna Hetorona—IJleli6uumna. [Ipumepsl npuMenenus uHTErpaina B Gpusm-
K€ U TEOMETPHH.

PannoHnaneHbIe, MppalMOHAIBHBIE, TOKA3ATENIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS U
CUCTEMBI.

PaBHOCHIIBHOCTBE ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcCHOBHBIE ITPUEMBI UX pELIEHUs (pa3sIoKEHWE Ha MHOXHTENM, BBEICHUE HOBBIX HEU3-
BECTHBIX, OJCTAHOBKA, TpauuecKuil MeTox).

PannoHanpHble, HppalMOHANIBHBIC, IIOKA3aTEIbHBIE U MpucoHoMempuyeckue Hepa-
BeHCTBA. OCHOBHBIE NTPUEMBI UX PEIICHUS.

Hcnonb3oBaHue CBOUCTB M rpaduKoB (PyHKIMIA MPH pelIeHud YpaBHEHUH 1 HEPaBEHCTB.
MeTtoa UHTEpBaJIOB, U300paKeHNUE HA KOOPAWHATHOW IUIOCKOCTH MHOKECTBA pEIICHUN
YPaBHEHUH U HEPABEHCTB C IBYMs IEPEMEHHBIMHU U UX CHCTEM.

[IpuMeHeHne MaTeMaTUYECKUX METOJOB JUISl PEIICHMS COAEPKATEIbHBIX 3a7a4 U3 pas-
JMYHBIX 00JacTel HAYKU U MPAKTUKH.

WHTepnperanys pe3yspTara, yu4eT pealbHbIX OTPAHUYECHHM.

OneMeHTbl KOMOMHATOpUKH. OCHOBHBIE TOHATHS KOMOMHATOPUKH.33Jaydl Ha TOJCUET
4yucia pa3MeNieHi, IepecCTaHOBOK, COUETAHMM.

Pemenue 3anau Ha nepedop BapuanToB. dopmyna OuHoma HetoToHa. CBoiicTBa GMHOMMU-
HaJbHBIX KO3 dunmenTos. Tpeyronapauk [lackans.
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47.
48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.

68.

69.

70.

71.

OneMeHTbl Teopun BeposTHOCTeH. CoObITHE, BEpPOATHOCTH COOBITHS, CIOXKEHHE U
YMHO>KEHHE BEPOATHOCTEN.

[ToHsATHE O HE3aBUCUMOCTHU COOBITHH.

JuckpeTHas ciiyyaliHasi BEIMYMHA, 3aKOH €€ paclpeIeIICHUS.

YucnoBble XapakTEpUCTUKHU UCKPETHOM clydallHOM BenuuuHbl. [loHsATHE O 3aKoHE
OOJIBIINX YHUCEI.

[IpencraBnenue JaHHbBIX (TaONUIBL, JUArPaMMBI, rpaduKn), TeHEpaibHas COBOKYITHOCTD,
BbIOOpKA, cpeiHee apupMeTHuyecKoe, MeuaHa.

B3auMHOe pacnosnokeHue IBYX IpPSMBIX B IpocTpaHCTBe. [lapasuienbHOCTE MpsMON U
IIJIOCKOCTH.

[TapamiensHOCTB TUIOCKOCTEN. [lepneHANKYISIPHOCTD IPSIMOM U INIOCKOCTH.
[lepneHauKyIsp U HAKJIOHHAS.

Yroa Mexay npsMO# U INIOCKOCTBIO. [IByrpaHHBIN yroil.

VYron mexay miockocTsamu. llepneHIuKyISpHOCTh ABYX IIIOCKOCTEM.

['eomerpuueckue npeoOpa3oBaHMs MPOCTPAHCTBA: MAPAUICIbHBIM MEPeHOC, CUMMETpPUs
OTHOCHUTEJIBHO TUIOCKOCTH.

[TapannensHoe npoexTupoBanue. [lnomans oproroHanbHO mpoekiuu. M3oOpakeHue
[IPOCTPAHCTBEHHBIX QUTYD.

Bepuunsl, pedpa, rpanu MHOrorpanHuka. PassepTka. MHOTOrpaHHbie yribl. Beimykible
MHOTOTrpaHHuKH. Teopema Dunepa.

[Tpusma. IIpsimast u HaknoHHas npusma. [paBunbhas npusma. [lapamienenunen. Kyo6.
[Inpamupa. [IpaBunbHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

Cummertpu B KyOe, B apajulesenumesie, B Ipu3Me U mupamMue.

Ceuenust Kky0a, MPU3MBI U TUPAMHUJIBI.

[IpencraBnenue o MpaBUIBLHBIX MHOTOTPAHHUKAX (TeTpadpe, KyOe, oKTa’ape, J0AeKad -
pe ¥ uKocarape).

[Mwmuaap u KoHyc. YcedeHHbIH KoHyc. OcHOBaHME, BbICOTa, OOKOBasl MOBEPXHOCTb,
oOpa3ytomiasi, pazBepTka. OceBble CeUeHUsl U CEeUeHUs, MapaiebHbIe OCHOBAHUIO.

[ap u cdepa, ux ceuenus. KacatenpHast MiaockocTs K cdepe.

O6bvem u ero usmepenue. aterpansuas Gopmyna oobema.

@®opmynel 00bemMa Ky0a, MNPSMOYTOJIBHOTO Mapajulesienunesna, MPU3Mbl, UIHHIPA.
®opmysbel 00beMa TUpaMuIbl U KoHyca. GopMyIIbl IIIOIIAIU TOBEPXHOCTEHN HUINHAPA U
KoHyca. @opMyIibl 0ObeMa 1apa U Iiomaan chepsl.

[TogoGue Ten. OTHOIEHUS TUIOMIAEH TOBEPXHOCTEH M 00BEMOB TTOIOOHBIX TEII.
IIpsimoyronbHast (IekapToBa) cUCTEMa KOOpPAMHAT B IpocTpaHcTBe. DopMyna paccTosi-
HUSL MEX]Ty IByMSI TOUKaMu. Y paBHEHUs cepbl, INIOCKOCTU U TPSIMOH.

Bextopsl. Monynb Bektopa. PaBeHcTBO BekTOpOB. C0KE€HHE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha 4ncio. Pa3noxkeHnue BEKTOpa 10 HaNpPABJICHUSAM. YTOJI MEXAY ABYMS BEKTO-
pamu. IIpoeknus BekTopa Ha ocb. Koopaunats! BekTopa. CKajnsipHOE IPOU3BEIEHUE BEK-
TOPOB.

Hcnonp30BaHnE KOOPAMHAT U BEKTOPOB MPU PELIEHUM MAaTEMaTHYECKUX M MPUKIIAJIHbBIX
3azay.



5. JUCT BHECEHUSI U3MEHEHUM

B pabouyto nporpammy no aucruminie «OY /1.07 «Matematuka» 1o cnennaibHocTh «38.02.08
Toprosoe 1eno» yTBEpKIEHHYIO Ha ydeHoM coBere [lepkaBuHckoro junes 30 mapra 2026r.,
potokoin Ne 14.

Howmep usme- Tekct u3meHeHus IIpoTokon 3acenanus

HEHUS Ne \ Jarta
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