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1.IMACIIOPT PABOYEM ITPOI' PAMMBbBI YUEBHOM JTUCIUILIUHBI
OYl.04 MATEMATHUKA

1.1. Ob6aacTh npuMeHeHHs1 padoyeil MporpaMmbl

[TporpamMma oOrieoOpa3oBaTenbHON y4eOHOW muciuiuiHa «MaremaTukay MmpelHa3HaYeHa
JUISL M3y4eHHs MareMaTHKu B MpodeccHOoHaNbHBIX oOpasoBaresnbHbiX opranmzamusx CIIO,
peam3ylonMx 00pa3oBaTeNIbHYI0 MPOrpaMMy CcpeaHero oOmero oOpa3oBaHHS B Ipenenax
OCBOEHHUs OCHOBHOH mpodeccruonanbHol obpaszoBareinbHOi nmporpamMmbl CITIO (OITIOIT CITO) Ha
6a3e OCHOBHOTO 00I1Iero 00pa30BaHUs IPU MOATOTOBKE CIIEIIUAINCTOB CPEAHEr0 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero oo6iero oopa3oBaHus ¢
yueroM [IpumepHoit pabodeld mporpammbl  00mIe0Opa3oBaTebHON yU4eOHOW JAUCIMILTUHBI
«Maremaruka (yrmyOJIeHHBIH YpOBEHb)» JUIsl PO eCCHOHATBHBIX 00pa30BaTeIbHBIX OpraHu3alui
(2022 ropm).

[Ipu peanuzauuu pabouelt mporpammbl 00IIE00pa3oBaTEIbLHON YYEOHON IHUCHUILIMHBI
OV]1.04 «MaremaTrka» MOTYT OBITh UCIOJIB30BAHbI Pa3IMYHBIC 00PA30BATEIbHBIC TEXHOJIOTHH, B
TOM YHCJIE AIEMEHThI TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUMN, DIEKTPOHHOTO O0yUYCHHUSI.

1.2. MecTto y4yeOHOW MUCHMIJIMHBI B  CTPYKType NPOrpaMMbl NOATOTOBKH
CIENUATUCTOB CPeHero 3BeHa: ydeOHas mucHuIuiMHa «MareMaThka» BXOAHWT B COCTaB OONIMX
0011e00pa3oBaTebHbIX yYCOHBIX JUCIMIUIMH, (OPMUPYEMBIX M3 OO0S3aTCIBHBIX IMPEIMETHBIX
obnacteit dI'OC cpemnero obmero oOpazoBanus, g creunuansHocte CIIO conwmansHo-
HKOHOMHUYECKOTO POHIIS TPOPECCHOHATLHOTO 00pa30BaHUSI.

1.3. Pe3yabrarbl ocBoeHHs y4eOHOH JUCHUILINHBI:

Ocoboe 3HaueHWE MAMCUMIUIMHA HWMEeT TpH (HOPMHPOBAHUU W PAa3BUTHH OOIIUX
komrerenruii: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK 08, OK 09, OK 10, OK
11.

B pamkax mporpaMmbl y4eOHOW TUCHMITIMHBI OOyYarOUIMMHCS OCBAaUBAIOTCS JIMYHOCTHbBIE
(JIP), meranpenmernsie (MP), mpeameTrHbie st 6a30BOTO M YIITyOJICHHOTO YPOBHEM H3y4deHUs
(manee - IIPO, TIPy, cOOTBETCTBEHHO) pe3yiabTarhl B COOTBETCTBUU ¢ TpeboBanusiMu DPI'OC
cpenHero 001iero 0opa3oBaHusl.

KOI[BI HJ’[aHI/IpyeMbIe PeE3yJabTAaThl OCBOCHUSA JUCHUIIIMHBI BKJIIOYAI0T

JIP 05 c(hOPMUPOBAHHOCTh OCHOB  CaMOPAa3BUTHSA M CAMOBOCIHMTAHUS B  COOTBETCTBHUHU

C

O6H.IC‘I€JIOBC‘I€CKI/IMI/I HOCHHOCTAMU W HACATIAaMHU TPAXKIAHCKOIO O6I].IeCTBa; TOTOBHOCTb H
CIIOCOOHOCTH K CaMOCTOfITGJ’ILHOﬁ, TBOp‘IeCKOﬁ W OTBETCTBECHHOMU JACATCIIBHOCTH,

JIP 06

TOJICPAHTHOC CO3HAHHMEC M MOBCACHHUC B IIOJUKYJIBTYPHOM MHPE, 'OTOBHOCTHL U CIIOCOOHOCTD
BECTU AUAJIOT C APYTUMH JIFOAbMHU, JOCTUTATh B HEM B3aUMOIIOHUMAHUA, HAXOAUTH O6HII/Ie e
" COTpyAHUYATb I UX AOCTHUIKCHUS, CIIOCOOHOCTD MMPOTUBOCTOATL HACOJIOTUHU SKCTPEMU3MA,
HallMOHAJIn3Ma, KCGHO(I)O6I/II/I, JUCKpUMHUHAIIUK 110 COIMaJIbHBIM, PCIMTIMO3HBIM, PACOBBIM,
HallMOHAJIbHBIM ITPU3HAKaM U JPYTr'UM HCTATUBHBIM COLIMAJIBHBIM SIBJICHUAM,

JIP 07

HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMHM, AETBMU MIIQJIIIETO0 BO3pacTa, B3POCIBIMH B
o0Opa3oBaresbHON, OOIIECTBEHHO IMOJIE3HOH, Y4eOHO-HCCIIeA0BaTEIbCKOM, POSKTHON U IPYTUX
BUJIaX AESITEIHHOCTH;

JIP 08

HPABCTBCHHOC CO3HAHMEC U NTOBCACHUC HA OCHOBC YCBOCHUS O6HIC‘I€HOBC‘IGCKI/IX HeHHOCTefI;

JIP 09

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHMIO, B TOM YUCIIE CaMOOOPa30BaHUIO, HA MPOTIKECHUN
BCEH JKHM3HM, CO3HATEIHHOE OTHOIIEHHWE K HEMPEepPhIBHOMY OOPa30BaHUIO KakK YCIOBUIO
YCHENTHON PO eCCHOHATEHOM 1 00IIECTBEHHON e TENHHOCTH;

JIP 10

OCTETUYCCKOC OTHOIICHUE K MHUPY, BKIIKOYAA OCTCTUKY 6I)ITa, HAaydYHOI0 W TEXHHUYCCKOTO
TBOp4YCCTBA, CIIOPTA, 06H_ICCTB€HHLIX OTHOHJGHI/Iﬁ;

JIP 13

OCO3HaHHBIH BBIOOp Oymymeld npodeccHn W BO3MOXKHOCTEH peaau3alid COOCTBEHHBIX
KHU3HCHHBIX IIIAaHOB, OTHOIICHHEC K HpO(i)eCCHOHaJILHOfI JACATCIIBHOCTH KaK BO3MOXHOCTHU
ydyaCTud B PCUHICHUU JIMYHBIX, O6III6CTBGHHLIX, TroCyaapCTBCHHBIX, O6IlIeHaI_[I/IOHaIH)HBIX
npobnem.

MP 01

YMCHUC CaMOCTOATCIIbHO ONPCACIIATh LCIIN ACATCIBHOCTHU U COCTABJIATH IJIAHBI ACATCIIBHOCTH,
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CaMOCTOATCIIBHO OCYIICCTBIATD, KOHTPOJHUPOBATH u KOPPCKTUPOBATH ACATCIIBHOCTD,
HCIIOJIB30BAaTh BCE€ BO3MOXHBIC PECYPCHI HJIsA JOCTUIKCHUA ITOCTABJIICHHBIX ueneﬁ " peajiu3anuun
IJIAHOB OCATCIIBHOCTH, BI)I6I/IpaTI) YCHOCUIHBIC CTPATETUHN B PA3JIMYHBIX CUTYAlUIX,

MP 02

YMEHHE TPOYKTHBHO OOIIATHCS U B3aMMOJCHCTBOBATh B MIPOIIECCE COBMECTHOMN JEATCILHOCTH,
YYUTBHIBATh O3HUIINHN IPYTHX YYACTHUKOB JIEATENHHOCTH, 3PPEKTHBHO pa3perniaTts KOH(IUKTEHI,

MP 03

BJIa/IeHUE HaBBIKAMHU MTO3HABATEIBHOHN, YIeOHO-NCCIIEIOBATEILCKON U TPOEKTHOM NEeATeIbHOCTH,
HABBIKAMH DPa3peIICHUs TPOOJIeM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTCIBHOMY TOUCKY
METOJIOB PEIICHHUS MPAKTUUECKUX 3a]1a4, IPUMEHEHUIO PA3IMYHBIX METOIOB MMO3HAHNUS;

MP 04

TOTOBHOCTh M CIOCOOHOCTH K  CaMOCTOSTENBHOW  HWH(DOPMAITMOHHO-TIO3HABATEIILHOMH
JIeSTEIbHOCTH, BIIQJCHUE HAaBBHIKAMHU TMONY4YeHHs HEeoOXOmMMOW HH(OpPMAnuu W3 CloBapen
pa3HBIX TUIIOB, YMCHHE OPUCHTUPOBATHCS B PA3JIUYHBIX UCTOYHHKAX WH()OPMAIMH, KPUTUICCKU
OIICHMBAaTh M MHTEPIPETUPOBATh MH(OPMAIIHIO, TTOJYYaeMYIO U3 PA3IMYHBIX HCTOYHUKOB,

MP 05

YMEHUE HCTONB30BaTh CPENCTBA WHPOPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH (nalnee
— WKT) B pemiecHWHd KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3ajad C
coOoIeHEM TpeOOoBaHUN SPTrOHOMHMKH, TEXHUKHU 0e30MmacHOCTH, TUTHUCHBI,
pecypcocOepexeHns, TPaBOBBIX M THUECKUX HOPM, HOPM HH(OPMAITMOHHOW 0€30MTaCHOCTH;

MP 07

YMEHHUE CaMOCTOATCIIBHO OLCHUBAaTb W MNPUHUMATh PCIICHUA, OIPECACIIAIOMNE CTPATETrUIO
IMMOBCACHUS, C YUCTOM I'PAXKJAAHCKUX U HPABCTBCHHBIX HCHHOCTCI;'I;

MP 08

BJIaACHUC A3BIKOBBIMH CPCACTBAMU — YMCHHC ACHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO TOYKY
3PE€HMA, UCITI0JIB30BATh aJICKBATHBIC A3BIKOBBIC CPCJICTBA,

MP 09

BJIaJICHHE HAaBBIKAMH IO3HABATEIbHOW pedIeKcHu Kak OCO3HAHUS COBEPLIAEMBIX NEHCTBUI H
MBICITUTENBHBIX MPOLIECCOB, UX PE3YIHTATOB M OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX IT03HABATEIbHBIX 3aJ1a4 M CPENICTB UX JOCTHUKEHUSI.

I1P6 01

c(OpMHUPOBAHHOCTb MIPEACTABICHUH O MAaTEMAaTHKE KaK YaCTH MUPOBOI KyJIbTYPbI U MECTE
MaTeMaTHUK{ B COBPEMEHHOHN LIMBUIIM3ALUH, CTIOCO0aX OMUCAHUS SIBICHUH PEealbHOTO MHUpa Ha
MaTeMaTHYECKOM SI3bIKE;

ITP6 02

c(hOpMUPOBAHHOCTh MPEJCTABICHUA O MATEMAaTHYCCKHUX TOHATUSAX KaK BaYKHEHIIINX
MAaTE€MATHYECKUX MOJEIIIX, TO3BOJSAIOIIMX ONKUCHIBAT U U3y4YaTh Pa3HbIC MPOLECCHI U SBIICHUS;
MMOHUMAaHUE BO3MOXXHOCTH AKCMOMAaTHUECKOr0 NOCTPOEHUS MAaTEMaTHUYECKUX TEOPUIA;

ITP6 03

BJIaACHUC MECTOAAMHU JOKa3aTCJIbCTB U aJITOPUTMOB PECHICHUA, YMCHHUEC UX IPUMEHATD, IPOBOAUTH
J10Ka3aTCJIbHbBIC PACCYKACHUSA B X04€ PCIICHUA 3a1a4;

I1P6 04

BJIaACHUC CTAHAAPTHBIMH IIPUCMaMU PCHICHUA pallUOHAJIbHBIX U UPppAallUOHAJIbHBIX,
IMMOKAa3aTCJIbHBIX, CTCIICHHBIX, TDUTOHOMCTPUUYCCKUX ypaBHCHI/Iﬁ " HCPABCHCTB, UX CUCTCM;
HCIIOJIb30BAHUEC I'OTOBBIX KOMIIBIOTCPHEBIX IMTPOrpaMM, B TOM YK CJIC JIA ITOMCKA ITyTU PEIICHHUA U
WJTKOCTPpAlV pCHICHHU A ypaBHeHI/H}'I 1 HCPABCHCTB,

I1P6 05

C(l)OpMHpOBaHHOCTB Hpe,I[CTaBJ'IeHI/Iﬁ 00 OCHOBHEBIX IOHATHAX, HACAX U METOAAX
MaT€MaTHYCCKOI'O aHaJIn3a,

ITPG 06

BJIaJICHHE OCHOBHBIMH TOHATUSIME O TUIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPUIECKUX (pUrypax,
MX OCHOBHBIX CBOMCTBaX; C()OPMHPOBAHHOCTH YMEHHSI PACIIO3HABATh T€OMETPUIECKUE PUTYPBI
Ha yepTexax, MOEISAX U B peaJbHOM MHPE; IPUMEHEHHE U3YUEHHBIX CBOMCTB FEOMETPUIECKUX
¢buryp u hopmyn Ui pelieHus] FTeOMETPHUYECKIX 3a/1a4d M 3aJ1a4 C MPAKTUIECKUM COJIEPIKAHNEM;

ITP6 07

c(hOpMHUPOBAHHOCTh MIPEJCTABICHHIA O MPOLIECCaX U ABICHUSIX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTHYECKNUX 3aKOHOMEPHOCTSX B PEAJIbBHOM MHUPE, OCHOBHBIX ITOHATHAX
AIIEMEHTAPHOU TEOPUH BEPOSITHOCTEM; YMEHUN HAXOJUTh U OLIEHUBATH BEPOSATHOCTHU
HACTYIUICHHUS COOBITUH B MPOCTEHIIMX MPAKTUHYCCKUX CUTYalUsIX ¥ OCHOBHBIC XapaKTEPUCTUKU
CIIy4YalHBIX BEJIUYUH;

I1P6 08

BJIAJCHUC HABbIKAMH HCIIOJIB30BAHUS I'OTOBBIX KOMITBIOTCPHBIX NPOrpaMM MpU PCHICHUU 3a4a4;

TPy 1

c(OpPMHPOBAHHOCTH MTPEICTABIECHUH 0 HEOOXOAUMOCTH A0Ka3aTeIbCTB IPU 000CHOBAHUN
MaTeMaTH4YC€CKUX YTBep)KJIeHI/Iﬁ " pOJIM aKCMOMATUKU B IMTPOBECACHUHN NCAYKTUBHBIX
paccyXJIeHuil,

TPy 2

c(hOpMHUPOBAHHOCTH MOHATHIHOTO arnmapara o0 OCHOBHBIM pa3jiefiaM Kypca MaTeMaTHKy;
3HAHUU OCHOBHBIX TEOpeM, GOPMYIT M YMEHHS UX PUMEHSTDH; YMEHHUS JOKa3bIBaTh TEOPEMBI U
HAXOJUTh HECTAHAAPTHBIE CITOCOOBI PeIICHHS 3a/1a4;

TPy 03

c(hOpMHUPOBAaHHOCTH YMEHHI MOJIEIMPOBATh PEabHbIE CUTYAIlUH, HCCIIEA0BATh IIOCTPOCHHBIE
MOJIEJIN, MHTEPIPETUPOBATh OTYUECHHBII pE3yNbTaT;

[1Py 04

c(hOpMUPOBAHHOCTD MPEJCTABICHHUI 00 OCHOBHBIX MOHATHSIX MAaTeMaTHUECKOrO aHaIn3a U X
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CBOP’ICTBaX, BJIAACHUC YMCHUCM XAPAKTCPU30BATh ITOBCACHHUC (bYHKI_II/Iﬁ, HCIIOJIBb30BaHUC
TIMOJTYYCHHBIX 3HAHUH JJIs ONMCAHMS U aHaIn3a PEAIBHBIX 38.BPICPIMOCTCI>1;

[TPy 05 BJIaJICHUE YMEHUSIMH COCTABJICHUS BEPOSTHOCTHBIX MOJENIECH 10 YCIIOBHUIO 3aJ1a41 U BBIYHUCIICHUS
BEPOSATHOCTH HACTYIUICHHS COOBITHIA, B TOM YHCIIE C IPUMEHEHHEM (OPMYA KOMOMHATOPUKH U
OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH; HCCIIEAOBAHUS CIIyJalHBIX BEJIMYHMH IO UX
pacIpeaeeHHUIO.

OK 01 Bribupats criocoObl peneHus 3a1a4 npodecCHoOHaTBHOHN e TeIbHOCTH TPUMEHUTEIBHO K
pa3aryHBIM KOHTEKCTaM;

OK 02 OcyIecTBIATh OWCK, aHATTN3 U HHTEPIIPETAIIIO HH()OPMAITIH, HEOOXOAUMOM TSI BEITIOTHEHHUS
3a71a4 npo¢eCCHOHAIBHOMN AESTENbHOCTH;

OK 03 [TnaHnpoBaTh U peaIn30BBIBATh COOCTBEHHOE MPOQEeCCHOHATBHOE U INYHOCTHOE PAa3BUTHE

OK 04. PaGotars B KOJUIEKTHBE M KOMaH e, 3PPEKTUBHO B3aUMOACHCTBOBATE C KOJJIETAMH,
PYKOBOACTBOM, KJIIMCHTAMU,

OK 05 Ocy1ecTBIsATh YCTHYIO U IUCbMEHHYIO KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuy ¢ yueToM 0COOEHHOCTEH COUAILHOTO U KYJIBTYPHOTO KOHTEKCTa

OK 06 IIposABIATE IPaKAAHCKO-NIATPUOTHYECKYIO IIO3ULUIO, JEMOHCTPUPOBATh OCO3HAHHOE NTOBEICHUE
Ha OCHOBE TPaIULMOHHBIX 00LIEYeIOBEUECKUX LIEHHOCTEH, TPUMEHSTh CTaHIapThI
AHTUKOPPYIIIMOHHOTO MTOBEACHUS

OK 07 CopeiicTBOBaTh COXpaHEHUIO OKPYKAIOIICH cpelibl, pecypcocOepekeHuto, 3PPEeKTHBHO
JICHCTBOBAaTh B YpE3BbIYANHBIX CUTYaLUAX

OK 08 Hcnonp3oBars cpenctBa GU3NIECKOM KYIBTYPHI ISl COXPAHEHUS M YKPETUIEHUS 3[I0POBBS B
nporecce NpohecCHOHAIBHOMN NESTEIbHOCTH U MOAEPKaHUA HEOOXOAUMOTO YPOBHS
(U3NYECKO MOATrOTOBJICHHOCTH

OK 09 Hcnonp3oBars MHGOPMALIMOHHBIE TEXHOJIOTHU B MPO(GECCHOHAITLHOMN NesITENhHOCTH

OK 10 [omp30BaTbest mpodheCcCHOHANBHON TOKyMEHTAIMEH Ha TOCYAaPCTBEHHOM H HHOCTPAaHHOM
A3BIKAX

OK 11 Hcnonp3oBarh 3HaHUS 10 (UHAHCOBOM rPaMOTHOCTH, TUIAHUPOBATH MPEATIPHHUMATEIBCKYIO

JISSATEILHOCTh B MPO(heCCHOHATIBHOMU cdepe

2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCITATLITAHBI

2.1. O6bem y4eOHOM TUCHUTINHBI U BBl y4eOHOH PadoThI

Buj yuebHoi paboThI O6peM yacos
O0bem 00pa3zoBaTeIbHON MPOrpaMMbI (BCETo) 234
Obs3aTenbHas aynuTOpHas yueOHas Harpyska (Bcero) 228
B TOM YHCIIE:
TEOPETUUECKOE 00yUCHHE 66
MPAKTUYECKUE 3aHSITHUS 138
KOHTpOJIbHas paboTa 24
B ToM uncne npodeccHoOHAIEHO OPUEHTHPOBAHHOTO COIEPKAHUSL: 30
[IpomexyTounas arrecranus — B popme AUPPEpeHIHPOBAHHOTO 3a4eTa B 6
1 cemectpe, B hopMme sK3amMeHa BO 2 ceMecTpe




2.2. TemaTuyeckuii MJIaH ¥ coep:KaHue YU4eOHOH TUCIMIIINHBI

HanMenopanme pa3acioB u

COI[Gp)KaHI/IC y‘Ie6HOFO MaTtepuraia, NPpakKTUYCCKUC 3aHATUA

O0BeM YyacoB

Koarn! o01mux

TEM KOMIIETEHIIUH U
JIMYHOCTHBIX,
MeTanpeIMeTHbIX,
npeaMeTHBIX
pPe3yJIbTaToB,
¢opMuUpoOBaHUIO KOTOPBIX
CIOCOOCTBYET JIeMEHT
NMPOrpamMMbl
1 2 3 4
BBenenne. — MaremaTiika B HayKe, TEXHHKE, OJKOHOMHUKE, WH(HOPMAIIMOHHBIX 2 I1P6 01, ITP6 04, ITPy 02,
IToBTOpPEHME KypCca TEXHOJIOTUSAX M NPAKTUYECKOM JesTenbHOCTA. Llenw U 3agauyd  M3y4deHHs JIP 5, JIP 9, JIP 13, MP 01,
MaTeMaTHKH OCHOBHOIi MaTeMaTHKH Ipu ocBoeHuu crermanbaoct CI10. MP 04, MP 09, OK 01-OK
INKOJIBI IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHNIE 11
[TpakTHKO-OpUEHTUPOBAHHBIE 331391 CONMATHLHO-3KOHOMHYECKOTO MPOhUIIsT 2
ITporeHTHI B MpodeCCHOHANBHBIX 337a4aX CONUAIThHO-YKOHOMHYECKOTO IPODIIIS 2
Pasnen 1. Aareopa
Tema 1.1. PazButne Conep:kanue y4eGHOro MaTepuasa: 2 I1P6 02, ITP6 04, ITPy 02,
TIOHATHSA O YHCIIC — Lenple u pannonansHbie yKcna. JlelicTButensHbie ucna. [Ipubmmxennsie JIP 05, JIP 08, JIP 10, MP
BbIUKCIICHHS. KOMIIJIEKCHEIE YHCIIa. 03, MP 07, MP 08, OK 1-
IIpakTHyeckue 3aHATHA. 8 OK 11
- ApudmeTryeckue ACHCTBHUS HaJl YACTaMHU
- Haxoxxnenne npuOIMKeHHBIX 3HAUYSHUH BETMUNH
- Boruncnenre abCoMOTHOM U OTHOCUTEIBHOMN MTOIPEITHOCTH.
- CpaBHEHHE YHCIOBBIX BBIPAKEHHIA.
Tema 1.2. KopHu, crenenu, | Coaep:kaHue y4eGHOro MmarepuaJa: 4
JorapuQmel - Kopuu u crenenn. KopHu HaTypaibHOM CTENEHM M3 YHCIA M UX CBOMCTBA.
CreneHn ¢ palMOHaJIbHBIMHM TOKa3aTelsiMH, HX cBoicTBa. CremeHn c
JNEUCTBUTEIbHBIMU  TIOKa3arenssMu. CBOWCTBA CTENEHH C  JICHCTBHTEIBHBIM
MOKa3aTeJeM.
- Jlorapudm. Jlorapupm ymcina. OcHOBHOE JOorapupMUUIECKOE TOXKIECTBO.
Hecsatnyable W HartypaibHble Jorapudmel. [IpaBwia neiicTBuii ¢ Jorapudpmamu.
ITepexon kK HOBOMY OCHOBaHHUIO.
IIpakTH4eckue 3aHATHS. 14

- Brluucnenue u cpaBHEHUE KOpHEN. BhINoIHEHNE pacyeToB C pajuKajaMu.
— ITpeobpaszoBanne anredpandecKix BoIPaKEHUH.




- [IpeoOpazoBanue  palMOHAIBHBIX,  WPPAIMOHAIBHBIX  CTCICHHBIX,
MOKA3aTeIbHBIX U JIOTAPUPMUUECKHUX BBIPAKEHUIM.

- Pemenne nppaunoHalbHBIX YPABHEHUH.

- HaxoxneHue 3HaueHU CTENEHEN ¢ pallMOHAIbHBIMU OKA3aTEIIAMH.

- CpaBHeHmne cremneHei. [IpeoOpa3oBaHHMsS — BBIpAKCHHM, COACpPIKAIINX
CTETICHU.

- Pemenne noka3aTenbHbIX YpAaBHEHUI.

- Haxoxnenne 3HaueHwWid sorapudma IO IPOM3BOIBHOMY OCHOBAHHIO.
[Tepexom oT 0AHOTO OCHOBaHUSA K APYromy. Beruucnenue u cpaBHeHHE JIOTapru(MOB.
- JlorapudmMupoBanue ¥ MOTCHIUMPOBaHUE BhIpakeHUi. [IpubIKESHHBIC
BBIYHCIICHUS U PEIICHUS MPUKIATHBIX 3a]1a4.

- Pemenne norapupmMudeckux ypaBHEHHN.

- Pemenne npukmaaHpIX 3a1a4.

KonTponpHas pabora mo teme «KopHu, cTenerm»

KonTtponpras pabora «Jlorapudmer. Jlorapudmudeckas GyHKIHDY

IIpodeccnoHaIbHO OPUEHTUPOBAHHOE COJlEPKAHNE

DOKOHOMHYECKHE PacueThl ¢ MIPUMEHEHHEM TOKa3aTeIbHOM U JIOTapUPMHUYECKOMI
GyHKIMH

Pasnen 2. OCHOBBI TPUTOHOMETPHUH

Tema 2.1. OcHOBHBIE
MMOHATHA

Conep:xxanne yae0HOro MaTepuasa:
- UYucnosas okpyxkHocTb. Panannas Mepa ymia. BpamaresnbHoe ABHXKEHUE.

IIpakTH4yeckue 3aHATHS.

- PanuaHHBII METOA M3MEPEHHs YIVIOB BpAILCHUS U CBSA3b C TI'PaLyCHOU
MEPOH.

- CrHyc, KOCHHYC, TAHT'€HC ¥ KOTAaHI'€HC YHCIIa.

Tema 2.2. OcCHOBHBIE

Conep:xxanne yae0HOro MaTepuasa:

TPUTOHOMETPHUYECKHUE - @opmynbl  npuBeneHus. Dopmynsl  cnokeHus. Dopmynbl  yIBOEHHUSL.
TOX/IECTBa DopMyIbl TOJIOBUHHOTO yTJIa.

- OCHOBHbIE TPUTOHOMETPHUYECKHE TOXKIECTBA.
Tema 2.3. Conep:xkanue y4eGHOro MaTepuasa:
[IpeobpazoBanus - [IpeobpazoBanne CyMMBbl TPUTOHOMETPHUYECKHX (YHKIUIA B TIPOHU3BEICHUE
MPOCTENIINX M TIPOM3BEICHHS B CyMMY. BbIpakeHWe TPHUTOHOMETPHUYECKHX (QYHKIWH uepe3
TPUTOHOMETPUIECKIX TaHT'€HC NIOJIOBUHHOTO apryMeHTa.
BBIPA)KCHHUH IpakTHYecKue 3aHATH.

- DopMyITsl CIIO)KEHHUS, YABOCHUS, npeobpazoBaHue CYMMBI
TPUTOHOMeTpHUeCKUX (QyHKIWI B npomssejicHne. [IpeoOpazoBaHue MPOW3BEICHHS
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I1P6 03, IIP6 04, ITPy 01,
ITPy 02, JIP 05, JIP 08, JIP
10

MP 03, MP 07, MP 08

OK 01-OK 11




TPUTOHOMETPHUECKUX (PYHKIHMHA B CYMMY.

Tema 2.4.
TpuronomeTpuieckue
YpaBHEHUS U HEPABEHCTBA

Conep:xanne yueOHOTo MaTepuasa:
— APpKCHHYC, apKKOCUHYC, apKTaHTeHC, apKKOTAHTCHC

IIpakTHyeckue 3aHATHSA.

- Apxkcunyc. Pemenne ypaBHeHHUs cosX=a.

- Apkkocunyc. Pemienne ypaBHeHHS sinx=a.

- Pemenue ypaBHeHui tgx=a, ctgx=a.

- TpuroHomeTpuueCcKUe ypaBHEHUS.

- TpuronomeTpHuecKkue HEPABEHCTBA.

- IIpocreiime cucTeMbl TPUTOHOMETPUYECKUX YPABHEHHUN

10

KonTponbnas pabota o Teme «OCHOBBI TPUTOHOMETPUIY

HpO(l)CCCHOHﬂJIbHO OPHUCHTHUPOBAHHOC COACPKAHUC

Onwucanue MPON3BOACTBEHHBIX MPOIECCOB C MOMOIIBIO rPaMKOB PYHKIHMH

Paznen 3. ®yHKkuum, uxX cBoiicTBa U rpaguku

Tema 3.1. ®yHKIIMH, UX
CBOHCTBa U rpaduKu

Conepskanue yueOHOro MarepuaJja:

- UucnoBast pyHKIUsA U criocoObl e€ 3amanus. CBoiictBa (ynHkimii. O0nacTh
ompeneNeHrss W MHOXECTBO 3HaueHHi (yHKIUH. MOHOTOHHOCTH, YETHOCTb,
HEYETHOCTb, OIPAHUYCHHOCTb, IEPUOAMYHOCTH. lIpOMEXyTKH BO3pacTaHus H
yObIBaHMs, HanOoJIblIIee ¥ HAUMEHBIIIEE 3HAYEHUS], TOUKH IKCTPEMYMA.

- [Moctpoenne rpadukoB (yHKIMH. ApupMeTHUECKHE ONepaluu HaJ
¢byakusiva.  CnokHast QyHkuus (kommo3unust). [loHSTHE O HEnpephbIBHOCTH
¢yukiuu. OOparsbie QyHkiuH. OOJNACTh ONpeaeIeHuss W O00JIACTh 3HAYCHHM
oOparHoii dyskimn. ['paduk oOpaTrHOW GHyHKIHU.

IIpakTuyeckue 3aHATHS.

- Uccnenosanue pynkunu. [loctpoenne u urenue rpadukoB QyHKIHHA.

- O6paruble ¢yHkimu u ux Tpaduku. [Ipumepsl 3aBHcHMOCTEHl MeEXay
NIEPEMEHHBIMHU B pealIbHBIX MPOIeccax U3 CMEKHBIX JIUCIUTUINH.

Tema 3.2. CrenicHHbIE,
HIOKa3aTelbHbIe,
norapuMUIECKUe U
TPUTOHOMETPHUYECKUE
¢ynkuun. OdparHbie
TPUTOHOMETPHUYECKHUE
(hyHKIMH

Conepsxanne y4e0HOro MaTepuasa:

- Omnpenenennst QyHkumi, ux cBoiictBa U rpaduku. IlpeoOpazoBanus
rpa¢ukoB. [lapannensHblil IepeHOC, CUMMETPUSI OTHOCHTEIBHO OCEH KOOpPAMHAT U
CUMMETPHS OTHOCUTEIFHO Hadajla KOOPAWHAT, CHMMETPHS OTHOCUTEIHHO MPSIMOU y
= X, paCTsHKEHHE U C)KaTHe BAOJIb OCEl KOOPIWHAT.

IIpakTH4eckue 3aHATHS.

N CaoiicTBa 1 rpaduKu CHHYyCa, KOCHHYCA.

N CaoiicTBa U rpaduKy TaHTeHCA U KOTaHI'€HCA.

- O6parHble TpuroHomerpuueckue ¢yHkuuu. IlpeoOpaszoBanusi rpaduxa

9

TIP6 01, I1P6 05, [Py 02,
TPy 03, IIPy 04, JIP 05, JIP
09, JIP 13

MP 01, MP 04, MP 09
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¢yuknuu. [apMoHUYECKHE KOIeOaHNUS.
- [ToxazarensHble, Morapudmuyeckre GyHKINH.

KonTtponpHas pabota o reme «OyHKIHI»

Pa3nea 4. Hauaia MaTeMaTH4€eCKOro aHajInu3a

Tema 4.1.
IlocaenoBaTenprHOCTH

Coaep:kanune y4eGHOro MaTepuasa:

— CrocoOBl 3aJjJaHisI ¥ CBOMCTBA YHCIJIOBBLIX ITOciemoBareibHocTeil. ITonsTue
0 Tmpexene TocnenoBarenbHOCTH. CyIIecTBOBaHWE TpeAesa MOHOTOHHOM
orpaHMYeHHOW  mocienoBarensHocTH. [Ipemen  ¢ynkumn.  CymmmpoBaHue
nmocJiefioBaTeIbHOCTeH. becKOHEUHO yOBbIBarOIas reoMETpUIEeCKas IPOTPECCHUs U ee

CyMMa.

IIpakTH4yeckue 3aHATHUA.

- UmcnoBas moCiea0BaTeIbHOCTh, CIIOCOOBI €€ 3a1aH¥sI, BRIYUCICHHS YJICHOB
nocyenoBaTeIbHOCTH. [Ipenen nocien0BarenbHOCTH.

- [penen pyHkuMM B TOUKE.

— BeckoHeuHO yObIBaromasi reoMeTpudecKas Iporpeccusl.

TIP6 02, TIP6 04, , [IPy 02,
JIP 05, JIP 08, JIP 10, MP
03, MP 07, MP 08, OK 01-
OK 11

2 cemecTp

Tema 4.2. [IpousBogHas

Conepsxanne y4e0HOro MaTepuasa:
- [IponsBomHass ¢GyHKIHK, €€ TEOMETPUUYECKUH © (DU3WUECKHNA CMBICIH.
[IpousBomHBIE CyMMBI, pa3HOCTH, MPOW3BEACHUs, dYacTHoro. IIpom3BomHble
OCHOBHBIX 3JIEMEHTApHBIX (DYHKITHIA.

IMpakTyeckue 3ansiTHA.
- Haxoxxnenne mpousBomHbIX 1o Tabmuue. [IpaBmma u ¢opmyisl
nmuddepeHInpoBaHus.
N VYpaBHeHHE KacaTeNbHOH K rpaduKy GyHKIHH.
- Haxoxienne HamOONBIIEro, HAMMEHBIIEr0 3HA4YeHWS M OIKCTPEMAaJbHBIX
3HAYECHUH QYHKIINH.
- HccnenoBanue GyHKINH C TOMOIIBIO TIPOU3BOIHOM.
- [IpousBomHbie 00paTHON QYHKIMH W CI0XHON QyHKIHU. [Ipumepsl
UCITIOJIb30BAHUSl TIPOM3BOAHONW JUIS HAXOXKJACHWsS HAWIY4YIIero pElIeHUs B
NPUKIIATHBIX 3a]a9ax.
- Bropast npousBomHas, ee TreoOMETPUYECKHH W (U3NYECKUH CMBICII.
Haxoxnenne ckopocTu asisi mpolecca, 3alaHHOro GopMysaod v rpaKOM.

KonTponbHas pabora «[IponsBosHast QyHKIINH, €€ IPUMEHEHUE

Hpoc])eccuonanbno OPUCHTHUPOBAHHOC COACPKAHUEC

[TpuMeHeHus: MPOU3BOAHON (DYHKIIMM B DKOHOMHYECKHX 3a/1auax

HaXO)K)_'[eHI/Ie OINITUMAJIBHOT'O PpE3ylibTaTa B 3aJa4yaXx COLUAJIbHO-3KOHOMHYCCKOI'O
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npodus

Tema 4.3. IlepBooOpa3Hasi.
HuTerpan u ero
MIPUMEHCHUE

Conep:xanne yueOHOTo MaTepuasa:

- [TepBooOpa3znas. Tabnwuima mepBooOpa3HbIx. HTETpat.

- [NoHsTHE OompeneneHHOro MHTErpana. [IpuMepsl TpUMEHEHHsI HHTETrpaa B
(hH3HKE ¥ TCOMETPHUH.

IIpakTHyeckue 3aHATHS.

- Haxoxnenne nepBooOpazHO.

- Haxoxnenne onpeaenenHoro unterpaia. ®opmyna Hetorona—IJleiionuna.
- [lmomane KpUBOJIMHEWMHON TpareLyu.

- Brruncnenne miomanei miockux Guryp.

KonTtponpras pabora «IlepBooOpasnas GyHKIHH, €€ TPUMEHEHUE

IIpodeccnoHaIbHO OPUEHTUPOBAHHOE COJlEPKAHNE

[Tpumenenus nepBooOpazHol (GYHKIMH B IKOHOMUYECKHX 3a]1adax

IIPG 01, IIPG 05, [Py 02,
TPy 03, [Py 04, JIP 05, JIP
09, JIP 13, MP 01, MP 04,
MP 09, OK 1-OK 11

Pasnen S. YpaBHeHUs] M HEPABEHCTBA

Tema 5.1. YpaBHeHus u
CHUCTEMBbI YpaBHEHUH.
HepaBeHncTsa u cuctemsl
HEPABCHCTB C ABYMA
HepPEeMEHHBIMU

Conepsxanne y4e0HOro MaTepuasa:

- YpaBHEHUS W CHUCTEMbl YpaBHEHUU. PanuonHanbHble, HppalOHAJIbHBIE,
MIOKa3aTeNbHbIe U TPUTOHOMETPHUUYECKUE YPAaBHEHHS M CHUCTEMbl. PaBHOCHIBHOCTH
ypaBHEHUH, HepaBeHCTB, cucTeM. OCHOBHbIE IPUEMBI UX pelieHus (pa3ioKeHne Ha
MHO)KUTEITH, BBEICHUE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, TpapUUECKUI METO).

N HepasenctBa.  PaunmonanbHble,  MppalOHAJIBHBIE,  I[TOKAa3aTeJIbHBIE
HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PELLICHUS.

. Hcnonp3zoBanne cBOMCTB U TpadmKoB (PYHKIUI NPH pEelIEHUN YPaBHEHHNA H
HepaBeHCTB. Merox uHTepBajioB. M3o0paxeHne Ha KOOPAMHATHOM IUIOCKOCTH
MHOXXECTBA DPEIICHUI YypaBHEHW M HEPABEHCTB C IBYMS IIEPEMEHHBIMH U HX
CHCTEM.

IIpakTuyeckue 3aHATHS.

- Kopan ypaBuenwii. PaBHocunmbHOCTH ypaBHeHuil. [IpeoOpaszoBanue
ypaBHeHUI. OCHOBHBIE IPUEMBI PELLICHUS YPaBHEHUH.

- Peuienue cucrem ypaBHeHUil.

- Ucnonb3oBanne CBOHUCTB M TIpaduKoB (GYHKIUA Ui PEIICHHUS CUCTEM
ypaBHEHUH

- Pemenne HepaBeHCTB.

- Pemenne cucreM HEpaBEeHCTB.

- Ucnonb3oBanne CBOHCTB M rpaduKoB (QYHKUUH Ui PELICHHS CUCTEM
HEPaBEHCTB.

10
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KonTtponbHas paboTa « YpaBHEHUS ¥ HEPABCHCTBAY 2
IIpodeccnoHaIbLHO OPUEHTUPOBAHHOE COlEPKAHNE

Haxoxxnenne HeM3BeCTHOW BETMYUHBI B 337a9aX COIMAIbHO-IKOHOMUYIECKOTO 2
npodus
Pazgen 6. Ji1ieMeHTBI KOMOMHATOPUKH, TEOPHH BEPOSITHOCTE M CTATHCTHKH
Tema 6.1. DnemeHTHI Conep:kanue yueGHOro MaTepuasa: 2 I1P6 07, IIP6 08, ITPy 02,
KOMOWHATOPHKH - HcTopus pa3BuTHSI KOMOMHATOPHKH, TEOPUU BEPOSTHOCTEN U CTAaTUCTUKH H [1Py 03, I1Py 05, JIP 05, JIP
WX pOJIb B PasIWYHBIX cdepax YeIOBEUCCKOUW KU3HEACATEIBbHOCTH. (OCHOBHBIC 07, JIP 13, MP 01, MP 05,
TIOHSTHS KOMOWHATOPHKH. MP 08, OK 01-OK 11

- Pemienne 3amau Ha mepebop BapumaHTOB. Popmyna OmHomMa HeroTona.
CpoiicTBa OuHoMHaIbHBIX K03 duimentoB. Tpeyronsauk [lackas.
IIpakTH4eckue 3aHATHS. 6
- Pemenne koMOMHATOPHBIX 3a/1a4 HA IEPECTAHOBKHU.

- Pemenne koMOMHATOPHBIX 3a/1a4 HA COYETAHMS.

- Pemenne koMOMHATOPHBIX 3a/1a4 HA Pa3MEILICHUS.

- bunom Herotona u tpeyronsHuk [lackana. [lpuknaansie 3agauu.
IIpodeccnoHaIbHO OPUEHTUPOBAHHOE CO/lEPKAHNE

BeposTHOCTE B 3a/1a4aX COIMAILHO-DKOHOMHYECKOTO MPOGHIIs 2
[IpeacraBneHue JaHHBIX. 3aa41 MaTEMaTHYECKOM CTATUCTUKU COIIHAIBHO- 2
HKOHOMHYECKOTO TPOQHIIS
Tema 6.2. DneMeHTEI Conepsxanue y4eOHOro MaTepuasa: 4 I1P6 07, IIP6 08, ITPy 02,
TEOPHH BEPOSITHOCTEH - CobbiTHE, BEpOSTHOCTH COOBITHS, CIOKCHHE U YMHOXKCHHE BEPOSATHOCTEH. [TPy 03, I1Py 05, JIP 05, JIP
ITousTre 0 HE3aBUCUMOCTH COOLITHIA. 07, JIP 13, MP 01, MP 05,
- JIMCKpeTHast ClydaiiHasi BEJIMYMHA, 3aKOH €€ pacmpenernenus. Yucnosbie MP 08, OK 01-OK 11
XapaKTEPUCTUKU JTUCKPETHOM CliydaiiHOW BeanuuHbL [IoHSITHE O 3aKOHE OOJIBIIMX
YHCce.
IIpakTH4eckue 3aHATHS. 4

- Krnaccuueckoe onpezenenrie BEpOsSTHOCTH, CBOMCTBA BEPOSTHOCTEH.
- Teopema 0 cymMMme BepOATHOCTE. BplunclieHHME  BEpOATHOCTEM.
ITpuknagHble 3a1a4H.

Tema 6.3. DieMeHTHI Conep:xkanue y4eGHOro MaTepuasa: 2
MaTeMaTHIeCKOMN - [IpencraBnenue naHHBIX (TAONUIBI, AUATPaMMBI, TPa(UKH), TeHepaIbHAS
CTaTUCTUKH COBOKYITHOCTB, BBIOOpKA, Cpe/iHee apu(MeTnyeckoe, Meauana. [loHaTue o 3amadax
MAaTEMAaTHIECKON CTATUCTUKH.
IIpakTHYecKUe 3aHATHS. 2

- Pemenue MPAKTUYICCKUX 3a1a4 ¢ IPUMCHCHUEM BECPOATHOCTHBIX METOLOB.
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KontponeHast pabota «DOneMeHTBl KOMOWHATOPHKH, TEOPHH BEpPOSTHOCTEH U
MaTeMaTHYECKON CTaTUCTHKMY.

Paznea 7. 'eomeTpus

Tema 7.1. [Ipsimble u Conep:xanne y4e0HOT0 MaTepuaa: 6 I1P6 02, ITP6 03, ITPy 02,
IUIOCKOCTH B MMPOCTPAHCTBE | — BzarMHOe pacnonokeHue IByX MPSIMbIX B MpocTpaHcTBe. [lapamiensHOCTh JIP 06, JIP 07, JIP 08

OpsIMO M TUIOCKOCTH. [lapaiuiensHOCTh  IIOCKOCTeH. [leprneHanKyIsIpHOCTD MP 02, MP 04, MP 05, MP

MPSIMOH ¥ IDIOCKOCTH. [leprieHaAnKymsap 1 HaKJIOHHAS. 08, OK 01-OK 11

- Yroa mexay nOpsMOil U IUIOCKOCTBIO. JIBYIpaHHBIA yron. Yroin Mexuay

IJIOCKOCTAMH. [lepneHANKYISIpHOCTh JBYX IUIOCKOCTEH.

- l'eomeTpuyeckue npeodpa3oBaHusi MPOCTPAHCTBA: MapaljIeNbHbIN MepeHoc,

CUMMETPUSI  OTHOCHTENBHO  IUIOCKOCTH.  llapamienbHoe — HPOEKTUPOBAaHHE.

N3006paskeHne mpoCTpaHCTBEHHBIX (QUTYD.

IIpakTuyeckue 3aHATHS. 10

- [Tpu3Haky B3aMMHOTO PACTIONIOKEHHUS TPSMBIX. YTOJI MEKIY MPSMBIMH.

- B3auMHOe pacrnosokeHue MNpsMBIX M IUIOCKOCTEH. llepnenaukynsap wu

HaKJIOHHAasl K IUIOCKOCTH. YTOJ MEXAY MpAMOM M IUIOCKOCThIO. Teopembl O

B3aUMHOM PAcIOJIOKEHUH TPSMOH M TUIOCKOCTH.

- Teopema 0 Tpex MeprIeHIUKYIAPaX.

- [Ipu3Haku u cBOWCTBA MapalIeAbHbIX U NEPICHAUKYASIPHBIX MIIOCKOCTEM.

- PaccrostHre OT TOYKH /10 TUIOCKOCTH, OT MPSMOH 110 TFIOCKOCTH.

- PaccrosiHne MeXay TUIOCKOCTSIMHU, MEXKAY CKPEIIMBAIOLIIMMUCS TPSIMBIMHU,

MEK/Ty IPOU3BOJIBHBIMH (DUTYPaMH B IIPOCTPAHCTBE.

- [TapannensHO€ OPOEKTUPOBAHUE U €TI0 CBOMCTBA. B3aumHoe pacnonoxeHue

MPOCTPAHCTBEHHBIX UTYD.

KonTponbnas padota «[IpsiMble U TIIOCKOCTH B MPOCTPAHCTBE 2

IpodeccnonalibHO OPHEHTHPOBAHHOE COIEPKAHME

AKCHOMBI 5KOHOMHKH 2
Tema 7.2. Conep:xxanne yae0HOro MaTepuasa: 6 I1P6 01, ITP6 06, ITPy 02,
Msuororpannuku. Tena u - Bepumnbl, pebpa, rpaHu MHororpanHuka. Ilpusma. IlpsiMas mpu3ma. ITPy 03, JIP 06, JIP 07, JIP
HOBEPXHOCTH BpPAIICHHS. [MpaBunbHas npu3ma. CUMMETpUS, CeUeHHUS U 00BEM TPU3MBI. 08
V3MepeHHs B FeOMETPUH | — Mapannenenunesn. Ky6. Cummerpus, ceueHus U 00beM Napasuieenune/a. MP 02, MP 04, MP 05, MP

- IInpamupa. IlpaBunbpHas nupaMujaa. YcedeHHas nupamuaa. Terpasmp. 08, OK 01-OK 11

Cummerpus, cedeHns: 1 00beM MUPaMUBbI.

- [IpencraBnenne o TNpaBUIBHBIX MHOTOTPaHHUKax (TeTpa’ipe, KyoOe,

OKTaype, JOACKAIPE M UKOCAIPe).

IpakTyeckue 3aHsTHA. 8

- [Moctpoenne n300pakeHui pa3InIHbBIX BUJJOB MHOTOTPaHHHKOB.
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- [loctpoenue ceueHnit, pa3BepTOK MHOTOTPaHHHUKOB.

- [Inomaab NOBEPXHOCTH.

- Buasl cummerpuit B mpocTpaHcTBe. CHMMETpHsl Tell BpalleHHs U
MHOTOTPaHHHUKOB.

- Humuaap w xoHyc. YcedeHHBIH KoHyc. (OcCHOBaHWE, BBICOTa, OOKOBas
IIOBEPXHOCTh, 00pa3yromas, pa3seprka. OceBble CEUCHUS M CeUEHHUs], TapaliebHbIe
OCHOBAHHIO.

- ap u cdepa, nx ceuenus. KacarenbHas miuockocTs K chepe.

- Brruncnenne miomann MOBEpXHOCTEH IWIMHApPA M KOHyca. Berumcienue
o0beMa mapa 1 miomany chepsl.

- Brruucnenue miomaneii 1 00beMoB.

- [Tomo6ue Ten. OTHOIMEHHS MIIOMIAIeH TOBEPXHOCTEN 1 00bEMOB TTOTOOHBIX
TeJ

KonTponbHas pabota «MHOTOIpaHHUKY M TeJla BPaLLCHUS

HpO(l)CCCHOHﬂJIbHO OPHUCHTHUPOBAHHOC COACPKAHUC

ITnomaam NoBepXHOCTEH KOMOMHUPOBAHHBIX T€OMETPHUYCSCKUX TEJ

DKOHOMHUYECKHE 3aJJa4i Ha BBIYHMCJICHUC 006EMOB

[Tpumepsl cuMMeTpHid B Tpo(ecCHsIX U CHeNHaTbHOCTAX COLHATBHO-
HSKOHOMHUYECKOTO MPOQHIIs

Tema 7.3. Koopaunats! u
BEKTOPEI

Conepsxanne y4e0HOro MaTepuasa:

- [IpsimoyronbHas (gexapToBa) CHCTeMa KOOpPIMHAT B  IPOCTPAHCTBE.
@opMyna pacCTOSIHUS MEXAYy JBYMs Todykamu. Bekropel. Monynae BekTopa.
PaBeHcTBO BekTOpOB. CHOXKEHHE BEKTOPOB. YMHOXKEHHE BEKTOpPa Ha YHCIIO.
PasnoxxeHne BEKTOpa 10 HAIPABICHUSAM.

- VYron mexnay aBymsi Bekropamu. [Ipoexiust BekTopa Ha ochb. KoopauHats
BekTOpa. CKaJsipHOE IPOU3BEIECHUE BEKTOPOB. lIcIoib30BaHUE KOOPAUHAT U
BEKTOPOB IPH PEIICHUN MATEMATUYECKUX W MPUKIAIHBIX 334a4.

IIpakTuyeckue 3aHATHS.

- Bekropel. [leiictBust ¢ BekTopamu. JlekapTroBa cucTeéMa KOOpPJMHAT B
IIPOCTPAHCTBE.

- YpaBHEHHE OKPYKHOCTH, CHEPHI, MIOCKOCTH.

- Paccrosinue wmexay Toukamu. JlelicTBUS C BEKTOpamH, 3aJaHHBIMU
KOOpPJIMHATaMH.

- CkanspHOe IpOU3BEIECHNE BEKTOPOB.

- BexropHoe ypaBHeHue NpsAMOMl M MIOCKOCTH. Mcmonb3oBaHuE BEKTOPOB
IIPHU 10KA3aTeIbCTBE TEOPEM CTEPEOMETPHH.
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KontponbHas pabota «KooparHATHI M BEKTOPEI B MPOCTPAHCTBE» 2

IIpodeccnoHaIbHO OPUEHTUPOBAHHOE COlEPKAHNE

KoopnuHare!l 1 BEKTOPHI B 3a/1adaX SKOHOMHKH 2

IIpome:kyTouHAasi aTTECTALUA 6
Bcero: 234
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3. YCJOBUS PEAJIM3AIIAU PABOUYEN TPOT' PAMMBI YYEBHOM JUCHUILJIAHBI

3.1. TpeGoBaHus K MaTepHAIBLHO-TEXHMYECKOMY 00ecreyeHH o

Peanmuzanus y4eOHOM MUCHMIUTMHBI TpeOyeT Haau4yus ydyeOHOro KaOMHETa, OCHAIIEHHOTO
CHeUaIN3UPOBAaHHON y4EeOHON MEOEbIO U CpeACTBaMU O0yUYEHHUSI.

OOopynoBanue y4eOHOTo KaOWHETa: MOCaJOYHBIE MECTa M0 KOJIMYECTBY OOYYarOIIMXCS;
pabodyee MECTO TMpenoAaBaTessi; KOMIUIEKT YYeOHHKOB II0 MaTeMaTHKe; KOMIUIEKT HarIsIHBIX
NOCOOMIT; KOMIIEKT TECTOBBIX M MHIUBHyaJIbHBIX 3aaHUMH.

Texandeckue cpeacTBa 06y‘-ICHI/I$II HWHTCPAKTUBHAA NOCKa C JIMICH3MOHHBIM HNPOIrpaMMHBIM
o0ecrieueHreM, MYITBTUMETUIHOE 000PYIOBaHNE, CBOOOIHBIN TOCTYI B UHTEPHET.

3anbl: OMOIMOTEeKa, YNTATBHBIN 3411 C BHIXOIOM B ceTh MIHTEpHET.

[Ipu peanuzanmum padoueit mporpammbl yueOHOW muciuiumabl OY]I.04 «MaremaTtukay
MOYET OBITh MCII0JIb30BaHO MporpammHoe odecnieuenue Big Blue Button (BBB), Moodle, S-auck,
Zoom u ip.

3.2. Undopmanuonnoe odecneyenue. [lepeyenb pekoMeHayeMbIX YUeOHbIX H3IAHMIA,
HHTEPHET-PECYPCOB, 10NMOJTHUTEILHOMH JTUTEPATYPbI

OcHoBHas nuTeparypa:

1. Anekcanapos, A.J[. Martematuka: anreOpa M Hayajla MaTeMaTHYECKOTO aHAU3a,
reomerpust. ['eomerpus. 10-11 xmaccel : yueOnuk / A.J[. Anekcannpos, JI.A. Bepuep, B.1. Peokuk.
— M. : UzparensctBo «IIpocsemenue», 2020. — 257 ¢. — ISBN: 978-5-09-062551-7 / - Tekcr :
HETOCPEICTBEHHBIN

2. KouetrkoBa, 1. A. Maremaruka. [IpakTukym : yaebnoe nmocooue / 1. A. Koderkora,
K. U. Tumomxko, C. JI. Cenezenb. — MuHCK : PecnyOnmKkaHCKHT HHCTUTYT MPO(ECCHOHATBLHOTO
obpazoBanus  (PUIIO), 2018. — 505 c. - ISBN 978-985-503-773-7. — URL:

http://www.iprbookshop.ru/84874.html (nara ob6pamenus: 29.05.22). — Pexum moctyma: s
aBTOPU3. NIOJIb30BATENEN. — TEKCT : AIEKTPOHHBIN.

3. AxwmetranueBa, B. P. Marematuka. Jluneiitnas anrebpa : yueOHoe mocodue / B. P.
AxwmerranmueBa, JI. P. TamsyrogunoBa, M. W. TamsyrmunoB. — MockBa: Poccuiickuit
rocyapcTBeHHbIH yHUBepcuteT mpaBocyaus, 2017. — 60 c. — ISBN 978-5-93916-552-5. — URL:
http://www.iprbookshop.ru/65863.html(nara obpamenus: 29.05.22). — Pexum moctyma: s
aBTOPH3. NOJIb30BATENEN. — TEKCT : AJIEKTPOHHBIN.

4. I'opromikun, A. I1. Matemaruka: yuebnoe nocooue / A. I1. 'opromkuH ; mog pea. M.
U. Bonunuapa. — CaparoB :A# [lu Op Meaua, 2019. — 824 c. — 978-5-4486-0735-6. — URL:
http://www.iprbookshop.ru/83654.html (nara o6pamenus: 29.05.22). — Pexum mocryma: s
aBTOpU3. NOJIb30BATENEN. — TEKCT: 3JIEKTPOHHBIN.

S, ®omunbix, E. . Marematuka. [Ipaktukym : yueOnoe nocobue / E. . ®omunbIx. —
Munck : Pecniybnukanckuii MHCTUTYT npodeccruoHaibHoro obpasosanus (PUII0), 2017. — 440 c. —
ISBN 978-985-503-702-7. — URL: http://www.iprbookshop.ru/84911.html (mata oOpamicHwus:
29.05.22). — Pexxum noctyna: 11t aBTOPH3HP. MOJIb30BaTENeH

6. Kopo6eitaukosa, 1. FO. Matematuka. Teopust BeposiTHOCTEH : yaeOHOE TocoOue Jist
CIIO / U. YO. KopoGeitnukosa, I'. A. Tpy6eukas. — Caparos : [Ipodobpa3zoBanue, 2019. — 154 c. —
978-5-4488-0344-4. — URL: http://www.iprbookshop.ru/86073.html (gara obparuenus: 29.05.22). —
Pexum nocrtyna: 11 aBTOpU3. OJIb30BaTENEN. — TEKCT : 3JIEKTPOHHBIN.

1. MyxamernunoBa, P. I'. Marematuka. IloaroroBka k ®denepasibHOMYy HHTEPHET-
9K3aMeHy: ydeOHo-meroauyeckoe nocobue miast CIIO / P. I'. MyxameraunoBa. — CapartoB :
[TpodobpazoBanme, 2019. — 117 C. — 978-5-4488-0256-0. — URL:

http://www.iprbookshop.ru/83655.nhtml, (mara obOpamenus: 29.05.22). — Pexum poctyma: uis
aBTOPU3. NOJIb30BATENEH. — TEKCT: IIEKTPOHHBIN.

JononHuTenbHasa quTeparypa:


http://www.iprbookshop.ru/84874.html
http://www.iprbookshop.ru/65863.html
http://www.iprbookshop.ru/83654.html
http://www.iprbookshop.ru/84911.html

1. Hyo6una, 1. H. Marematudyeckue METOIbI: OCHOBBI TEOPUHU HTP: yueOHOe mocobdue
s CITO / U. H. lyouna. — Caparos : [IpodoOpazoBanue, 2019. — 196 c¢. — 978-5-4488-0279-9. —
URL: http://www.iprbookshop.ru/84678.html (mara obparienus: 29.05.22). — Pexxum goctyna: s
aBTOPU3. MOJIb30BaTeNie. — TEKCT : 3JEKTPOHHBIN

2. Topromkun A.Il. Maremaruka: yae6Hoe nocodue/ I'opromkun A.Il. — Caparos: A
ITu Dp Menua, 2018. — 824 ¢. — URL.: http://www.iprbookshop.ru/83654.html(xara o6parienus:
29.05.21). — Pexxum gocTyna: st aBTOPH3. MOJIb30BaTeNeil. — TEKCT : 3JIeKTPOHHBIH.

3. XycannoB A.A. JluckpetHas maremaruka : yueOHoe nmocooue misa CIIO/ XycanHoB
AA. — Caparos: [TpodobpazoBanmue, 2018. — 77 C. — URL:
http://www.iprbookshop.ru/86136.html(nara oOparienus: 29.05.22). — Pexum pocrtyma: s
aBTOPHU3. I10JIb30BaTENICH. — TEKCT : AIEKTPOHHBIN.

4, [umosa, JI. . Maremaruka : yue6. mocooue / JL.U. Illunosa, A.E. Illumos. —
Mocka: UHDPA-M, 2019.

HNuTepHer-pecypcsl:

1. www.fcior.edu.ru (MuadopmannonHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIC
MarepHuabl).

2. www.school-collection.edu.ru (Equnas komtekuuu mudpoBbXx 006pa3oBaTeIbHBIX
pecypcoB).

3. Bcepoccuiickue unreprer-onummuansl. - URL: https://online-olympiad.ru / (mara
oOpatuenusi: 12.07.2021). - TekcT: 31€KTPOHHBIH.

4, OTkpeIThIi  KOmemk. Maremaruka. - URL:  https://mathematics.ru / (mara
obparmienust: 08.06.2021). - TekcT: 3IEKTPOHHBII.

5. [ToBropum wmaremaruky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenusi: 12.07.2021). - TekcT: 371eKTPOHHBIH.

6. CnpaBo4YHHK o MaTeMaTHKe IUIA [IKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2021). - Tekcer:
IIEKTPOHHBIN.

7. Cpennsiss MmateMarndeckass uHTepHet mkona. - URL: http://www.bymath.net / (nara

obpamenust: 12.07.2021). - TekcT: 2MeKTPOHHBIH.

3.3. MeToauueckoe odecneyeHre 00pa3oBarebHOI0 npouecca s 00y4eHust
MHBAJIM/I0B M JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 310POBbS

VYcnoBus oOpraHuzallul M COAEp)KaHHE OOy4YeHHMs M KOHTpPOJIA 3HAHWM HWHBAJIUAOB U
oOyyatonuxcs ¢ OB3 nmo aucuunnune «MartemaTuka» ONpenesitoTcss TPorpaMMOil AUCIUIIIINHBL,
aIaTHPOBAHHON IIPU HEOOXOIUMOCTH JUIsl 00ydeHHs yKa3aHHbBIX 00ydaroLIuXCs.

Opranu3zanus oOy4deHHs], TEKyIEed U MPOMEXYTOUYHOM aTTecTalluy CTY/IEHTOB-UHBAJINUIOB U
ctynentoB ¢ OB3 ocymecTBisiercss ¢ y4eToM OCOOEHHOCTEH MCUXO(U3UUECKOTO pa3BUTHUA,
VHIAUBHUAYaJIbHBIX BO3MOKHOCTEH U COCTOSIHUS 3710POBbsI TAKMX 00YYaromINXCsl.

Hcxonst n3 ncuxo(u3ndyeckoro pa3BUTHUS U COCTOSIHMS 37J0POBbs CTYAEHTOB-WHBAIUIOB U
ctynentoB ¢ OB3, opraHusyrorcs 3aHSATHS COBMECTHO C JPYrUMH OOydYaloIMMHUCS B OOIIUX
rpymnmnax, HCHOJb3Yysl COLMAIbHO-aKTUBHBIE W pEeQIEKCHBHBIE METOAbl OOy4YeHMsS CO3aHus
KOM(OPTHOTO TMCHUXOJIOTUYECKOTO KJIMMara B CTYJIEHYECKOW TpyIe WIH, IPU COOTBETCTBYIOLIEM
3adBJICHMM Takoro oOydaromierocs, IO WHIUBUAYaJIbHONH Iporpamme, KOTOpas —sBJseTCS
MOIU(UIUPOBAaHHBIM BapUaHTOM OCHOBHOM pabouell mnporpamMmbl AUCHUIUIMHBEL [Ipu »sTOM
COiep)KaHUE NPOTrpaMMbl JMCHUUIUIMHBI HE H3MeHseTcs. V3MeHsATcs, Kak MNpaBuio, (opMbl
00y4YeHHs U KOHTPOJIS 3HaHUN, 00pa30BaTEIbHBIE TEXHOJIOTHH U JUAAKTUUECKUE MaTepHabI.

OOyyeHue CTYIEHTOB-MHBAIMIOB U CTyAeHTOB ¢ OB3 Takke MOXET OCYyLIECTBIATHCS
WHIMBUIYAILHO W/WIH C TIPUMEHEHUEM JUCTAHIIHOHHBIX TEXHOJIOTHIA.

JluctaHoHHOe 00ydyeHue o0ecrednBaeT BO3MOXKHOCTh KOMMYHUKAIMH ¢ MTperoaBareliem,
a TaKke ¢ JpyruMu oOydyaeMbIMH IOCPEICTBOM BeOMHApOB (HAampUMEp, C HCIOJb30BaHUEM

17


http://www.iprbookshop.ru/83654.html
http://www.iprbookshop.ru/86136.html
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
https://online-olympiad.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm

nporpaMmbl  SKYPe), 9To CIoCOOCTBYET CIUIOYCHHUIO TPYIIBI, HANpaBIsSeT YYEOHYIO TPYIILy Ha
COBMECTHYIO paboTy, 00CYXICHHE, PUHIATHE TPYIIIIOBOTO PEIICHHUS.

B yuyeOnoM mpomecce sl MOBBIIICHUS YPOBHS BOCHPUATHS U TEpepabOTKH yueOHOM
uH(pOpMaIMU CTYIECHTOB-UHBAJINAOB U cTyleHToB ¢ OB3 mnpuMeHSIOTCS MyIbTUMEAUMHbBIE U
CHeLMAIN3UPOBAHHBIE TEXHUYECKHE CpEICTBAa IpHeMa-Tliepenadd y4yeOHoW wuH(popManuu B
JOCTYIHBIX (hopMax Hjsl CTYAEHTOB C pazIUYHBIMU HapyIICHUAMH, OOECleuMBAeTCsS BBITYCK
AIbTEpHATUBHBIX  (OPMATOB  IEYATHBIX  MaTepUaoB  (KPYMHbIA  mpudT), SIEKTPOHHBIX
o0Opa3oBareibHBIX pecypcoB B (Qopmax, aJanTHUPOBAHHBIX K OrPAaHUYCHHSIM  3O0POBBS
00y4aroIMXCsl, HATMYNE HEOOXOAUMOTO MaTEePUATbHO-TEXHUYECKOTO OCHAIICHHUS.

[TonGop u pa3zpaboTka y4yeOHBIX MAaTEpHUaOB MPOM3BOAUTCS MPENOAaBATEIEM C y4eTOM
TOrO, YTOOBI CTYIEHTHI C HApYHICHUSAMH Cllyxa TMOJydyaldd WHGOPMALKI0 BH3YyaJbHO, C
HApYIICHUSMU 3pEHUS — ayJuaJbHO (HampuMmep, € HCIOJIb30BAaHUEM IPOrpaMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: Ilpenooasamenu, yueOHvle Kypcbl KOMOPbIX MPeOVIOM Om CMYyOeHmos
8bINOJHEHUSI ONPEOeNeHHbIX Cneyupuueckux Oelcmeull u npedCmasiaouux coooi npooremy uiu
Oelicmsue, He8bINOIHUMOe Ol CHYOEHMO8, UCNbIMbIBAIOWUX MPYOHOCIU C NEPeOsUNCEHUEM UTU
peuvto, obsazanvl 6 PIIJ] yuecmv smu ocobennHocmu u npeoirazamv CMyOeHMam-UHEAIUOAM U
cmyoenmam ¢ OB3 anemepnamuseHvle Memoovl 3aKpenieHus usyyaemo2o mamepuad.

Jlnisi OCYIIECTBICHHS TPOLEAYpP TEKYIIEro KOHTPOJS YCHEBAEMOCTH M TPOMEKYTOUHOM
arrectanuu oOydaromuxcs UHBaIUA0B U jull ¢ OB3 ¢GoHA OLEHOYHBIX CPEACTB MO AUCUUIUIMHE,
MO3BOJISIFOIIUI OLEHUTh JOCTH)KEHUE MMM PE3YyIIbTaTOB OOyYeHHsI U YPOBEHb C(POPMUPOBAHHOCTH
KOMITETEHIMI, MPEAyCMOTPEHHBIX Y4YeOHBIM IUIAaHOM M padodeld MpOorpaMMoill JAUCHUILIUHBI,
aIanTHPYETCsl Il 0OYYaIOUINXCsl MHBAIMAOB H JIMI C OTPAaHUYCHHBIMUA BO3MOYKHOCTSIMH 37I0POBBSI
C y4YeTOM HWHIUBUAYAIbHBIX TMCUXO(U3HOIOTHUYECKHX OCOOeHHOCTEeH (YyCTHO, MHCHbMEHHO Ha
Oymare, MMCbMEHHO Ha KOMIIblOTepe, B (opMme TecTHpoBaHus U T.a1.). Ilpu HeoOxoaumocTn
oOyyarommMcsi TPeJOCTaBIsACTCS JOMOJTHUTEIbHOE BpeMs JJs MOJATOTOBKM OTBETa MpU
MIPOXOXKJICHUH aTTECTAIHH.

4. KOHTPOJIb ¥ OLIEHKA PE3YJIBTATOB OCBOEHUS YUEBHOM JUCIUILIUHBI

Tekymuii KOHTPOJIb U OIIEHKA Pe3yAbTaTOB OCBOEHUS YU€OHON JUCIMILIMHBI OCYIIECTBISIETCS
npernojaBaresieM B mpolecce MpoBeaeHus 3anaTuil. I[Ipomexyrounas artectauus B (opme
DK3aMEHa

Pesynbrarel 00yuenus
(OCBOEGHHBIE YMEHMUsI, YCBOCHHbBIE 3HAHUS)

q)OpMI)I 1 MCTOJbI KOHTPOJIA U
OILICHKU pC3YyJIbTAaTOB O6yLIeHI/I$I

* INYHOCTHBIE:
- c(hopMHUPOBAHHOCTH TPEACTABIECHUN O MaTeMaTHKe Kak
00 YHUBEPCATHLHOM SI3BIKE HayKH, CpencTBe
MOJIETUPOBAHUSI SIBJICHUN U MPOIIECCOB, UIEIX M METOAAX
MaTEeMaTHUKH;

- TMOHUMAaHHWE 3HAYMMOCTH MAaTEeMaTUKH [JIsl HAy4YHO-
TEXHUYECKOTO TIporpecca, chOpMHUPOBAHHOCTh OTHOIICHUS
K MareMaTHKe KaK K 4acTHh OOIIeYEeIOBEUECKON KYIbTYphI
4yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHUS MaTEMaTHKH,
HBOJIIOIIMEH MaTEeMaTUUECKHUX HJICH;

- pa3BUTHE JIOTHYECKOTO MBITIUICHUSI, IPOCTPAHCTBEHHOTO
BOOOPKEHUS, aTOPUTMUYECKON KYIBTYPhl, KpUTHUYHOCTH
MBIIUICHASS Ha YypOBHE, HEOOXOMMMOM s Oyaymien
npoecCHOHAIBHON  eATeIbHOCTH, s TPOAOIDKEHUS
00pa3zoBaHMs U CaMOOOPA30BAHUS;

- OBJIQJICHWE MAaTeMaTHYEeCKUMHU 3HAHUSMU U YMEHUSIMH,

[TucbmMeHHBIN KOHTPOITL B (hopme:

1. IIpoBepounass pabora 10
TEME «KopHu, CTCIICHU,
J0rapupmb»

2. [IpoBepounas
Teme «DyHKII»

3. [TpoBepounast
«[IponsBosHast U UHTETPAT»
4. [IpoBepounas
«YpaBHEHUS U HEPABEHCTBA»
5. [IpoBepounas pabota
«DNeMEHTHI KOMOMHATOPUKH,
TEOpUHU BEpPOSITHOCTEMN 51
MareMaTu4ecKoi CTaTUCTHKI

6. [IpoBepounas pabota
«I'eomerpusi»

pabora 1O
pabota

pabota

18




HEOOXOJMMBIMU B TOBCEAHEBHOW U3HU, AJII OCBOCHHS
CMEXHBIX €CTECTBEHHO-HAYIHBIX TVCIUTLTAH u
JUCIHUIUIMH TPOdECCUOHATBHOTO IUKJIA, IS MOJyYeHHS
oOpa3oBaHusi B 00NAcTAX, HEe TPeOyIOUIMX yriyOIeHHOH
MaTeMaTH4eCcKOi MOATOTOBKU;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM
yHclie caMOoOOpa30BaHUIO, Ha TMPOTSIKEHUU BCEH KHU3HU;
CO3HATEJIHLHOE OTHOIICHUE K HEMPEPHIBHOMY 00Pa30BAHUIO
KaKk  YCJIOBHMIO  yCIEIIHOW  NpodecCHOHANBHON U
OOIIECTBCHHOM JICATCIBHOCTH;

- TOTOBHOCTb U CIOCOOHOCTb K CaMOCTOSITENIbHOI
TBOPYECKOM U OTBETCTBEHHOU JIEATEIILHOCTH;

- TOTOBHOCTD K KOJUJIEKTUBHOM paboTe, COTPYAHUUYECTBY CO
CBEPCTHHKAMH B  00pa3oBarelbHOW,  OOIIECTBEHHO-
MOJIC3HOM, y4eOHO-MCCIIEIOBATEIIbCKOM, TIPOCKTHOH |
JIPYTHX BUIOB JESTSIHHOCTH;

- OTHOIIEHHE K MpodeccCHOHANbHON NEeATEIBHOCTH Kak
BO3MOKHOCTH y9acTus B PCIICHUU  JINYHBIX,
OOIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0iem;

* MeTanpeaMeTHbIE:

- yYMEHHE  CaMOCTOSTENbHO  ONpEHeNsATh  Lelu
JEATETbHOCTH W COCTaBIISATh IUIAHBI  JESTEIHHOCTH;
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh, KOHTPOJUPOBATh |
KOPPEKTUPOBaTh  JEATENBHOCTh;  MCIOJIB30BaTh  BCE
BO3MOXKHBIE PECYpPChl ISl JOCTHIKECHHSI TMOCTaBICHHBIX
nejael W peanu3aluy IJIAHOB JESTEIIbHOCTH, BBIOMPAThH
YCTIENIHBIE CTPATErHH B Pa3JIMYHBIX CUTYAIUIX;

- YMEHHE POAYKTUBHO OOIIATHCS U B3aUMOJCHCTBOBATH B
MpoIecce COBMECTHOM AEATEbHOCTH, YUUTHIBATH MO3UIIUU
OpPYTUX  YYaCTHHUKOB  JI€ATENbHOCTH,  3()(HEKTHUBHO
pazpemniatb KOHQJIUKTHI;

- BJIAJICHUE HaBBIKAMH TI03HABATEIbHOM, y4eOHO-
UCCIIEJIOBATENIbCKOM M TPOEKTHOW  JIEeSATENBbHOCTH,
HaBBIKAMHM  paspenieHus: TpodsieM; CIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEIbHOMY TOHCKY METO/IOB
pElIeHHs MPAKTUYCCKUX 3aJ1ad, TPUMEHEHHUIO Pa3IMYHbIX
METOZIOB MTO3HAHUS;

- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOM
H(}OPMAITMOHHON-TI03HABATENLHOM JESITENIbHOCTH,
BKIIIOYAsl YMEHHE OPHCHTHPOBATHCA B  PA3IMYHBIX
UCTOYHHKAX WHGOpMAIKM, KPUTUYECKH OIICHHUBAaTh U
WHTEPIPETHPOBaTh  MHPOpMAIMIO, TOIyd4aeMyl U3
pa3IMYHBIX UCTOYHUKOB,;

- BIIQJICHUE S3BIKOBBIMH CPEACTBAMHU: YMEHHE SICHO,
JOTUYHO © TOYHO U3Jarath CBOI TOYKY 3pEHUS,
HCIIOJIB30BATh aJICKBATHBIC SI3BIKOBHIE CPEJICTBA;

- BIIQJICHHE HABBIKAMH IMO3HABATEIbHON pediaekcuu Kak
OCO3HaHUE COBEPIIAEMBIX JEUCTBUA M MBICIUTEIbHBIX
MPOIIECCOB, X PE3YIbTaTOB U OCHOBAHHM, TPAHUIl CBOETO
3HAHUS W HE3HAHUS, HOBBIX MO3HABATEIBHBIX CPEJICTB IS
WX TOCTHKEHUS;

YerHBIE  KOHTpOIb B (popme:
- HHJAMBHYaJIBHOTO OIPOCa;
- (poHTANBHOTO OMpOCa;

[Ipomexyrounass  arrecrauuss  —
3K3aMEH BO 2 ceMecTpe
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- LEJCYCTPEMJICHHOCTh B IIOMCKAX W NPUHATHM PEILICHUH,
c000pa3UTETHLHOCTh u UHTYULUS, Pa3BUTOCTh
IIPOCTPaHCTBEHHBIX IIPEJICTaBICHU; CIIOCOOHOCTh
BOCIIPUHUMATh Kpacoty H rapMOHUIO MUDa;
* IpeiMeTHbIE:

- ¢(OpMHPOBAHHOCTH NPEACTABICHUN O MaTeMaTHKE Kak
4aCTM MMPOBOH KYIBTYpPbl W MECT€ MaTeMaTuKu B
COBPEMEHHOW MBUIIM3ALINH, CIIOCO0AX OMMCAHUS SBICHUI
pEaJIbHOTO MMPa Ha MAaTEMaTUYECKOM SI3bIKE;

- c(hopMUPOBAHHOCTH MPEACTABICHUI O MareMaTHYeCKHX
NOHATHAX KAaK Ba)KHEMINUX MATEMAaTUYECKUX MOJECIIX,
MO3BOJISIOIIMX ONUCHIBATh M M3ydaTh pa3HbIE MIPOLIECCHI U
ABJICHUS; IOHUMAaHMS BO3MOXHOCTH aKCHOMATUYECKOIO
[IOCTPOEHUS MAaTEMATUYECKUX TEOPHIL;

- BIAQJCHHE METOAAMM JOKA3aTeIbCTB M aJTOPUTMOB
pelieHus,  yYMEHHME  UX  IPUMEHATh,  IPOBOJIUTH
JIOKa3aTeIbHbIE PACCYXKIEHUS B XOJ€ PELICHUs 3a/1a4;

- BIQJCHME CTAaHAAPTHBIMU IpPUEMaMU  PELICHUS
palMOHANBHBIX M  WPPALMOHAIBHBIX, I10KA3aTEJIbHBIX,
CTCIICHHBIX,  TPUTOHOMETPUYECKUX  ypaBHEHUH U
HEPAaBEHCTB, MX CHUCTEM; HCIIOJIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX ITPOTPAMM, B TOM YMCJIE JUIsl TOMCKA ITyTH
pelleHus ¥ WUIIOCTPAalMU pElIeHUs ypaBHEHUN U
HEPABEHCTB;

- c(OPMHUPOBAHHOCTh TPEACTABICHUNH 00 OCHOBHBIX
NOHATHAX MAaTEeMaTUYeCKOro aHajlu3a M HUX CBOMCTBAX,
BJaJICHUE  YMEHMEM  XapaKTepu3OBaTb  IIOBEJEHUE
GyHKIUI, WCMONb30BaHUE MOJYYEHHBIX 3HAHUH 7S
ONMCAHUS U aHAJIN3a peaIbHbIX 3aBUCUMOCTEN;

- BIAJCHHE OCHOBHBIMH IOHATHSMHM O IUIOCKHX U
IPOCTPAHCTBEHHBIX ~ TIEOMETPUYECKHUX  (QUIypax, HUX
OCHOBHBIX  CBOWCTBax; C(OPMUPOBAHHOCTb  yMEHUS
pacno3HaBaTh T€OMETpUYECKHE QUIypbl Ha uepTexkax,
MOJENAX W B PEATBHOM MHUPE; NPUMEHEHHE H3Y4YCHHBIX
CBOMCTB reoMeTpu4ecKux GUryp u (Gpopmyin uis perieHus
FEOMETPUYECKUX 3a7ad M 3aJad ¢ [PaKTUYECKUM
CoJIepXKaHHEeM;

- c(hOpMHPOBAHHOCTh TPEJACTABIEHUI O mpoleccax u
ABJICHUSIX,  HMEIOLIMX  BEPOSATHOCTHBIM  XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH B pealbHOM MHpE,
OCHOBHBIX MTOHSITHSIX 3IIeMEHTapHOMN TEOpUn
BEPOSATHOCTEH;  yYMEHHME  HaxOAWTb U  OLIEHUBATb
BEPOSITHOCTH HACTYIUJICHUSI COOBITUH B MPOCTEHIINX
IIPAKTUYECKUX CUTYallUsIX U OCHOBHBIE XapaKTEPUCTHKHU
CIIyYallHBIX BEJIUYMH;

- BIAJEHUE HaBbIKAMM  MCIOJIb30BAHHUS  TOTOBBIX
KOMITBIOTEPHBIX MPOTpamMM NP PEUICHUH 3a/1au.

OO0mme KpUTEPHH OLICHKH Pe3y/IbTATOB 0CBOCHHUSI Y4eOHOH TUCIUTIINHBI
B yCTHBIX U MHCbMEHHBIX OTBETAX CTYJIEHTOB Ha MPAKTUUYECKUX (CEMHUHAPCKUX) 3aHSITHSIX, B
COOOIIEHUAX W JOKJIanax, 3cce M JApYrux (opMax ayIUTOPHOM M CaMOCTOSITEIbHOH paboOTHI, a
TakkK€ B TEKYIIUX KOHTPOJBHBIX paboTax YUMTHIBAIOTCA: TIJIyOMHA 3HAaHUN, BIaJCHUE
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HEOOXOMMBIMU YMEHHUSIMH (B 00BbeMe MPOrpamMmbl), JOTHYHOCTh M3JI0KEHUSI MaTepuiia, BKIIIOYast
0000111eHMS1, BEIBOIBI, COOTIOJICHUE HOPM JIUTEPATYPHOM pEUH.

OLeHKY «OTIMYHO» 3aCIyKUBAaeT CTYAEHT, TBEPIO 3HAIOLIMI MPOrpaMMHBIN Marepual,
CUCTEMHO U TPaMOTHO H3JAraloUMi ero, JAEMOHCTPUPYIOUIMH HEOOXOIUMBIH  YpPOBEHb
KOMIIETEHIINH, YETKHE, C)KaThble OTBETHI Ha JIOTOJHUTEIbHBIE BOIPOCHL, CBOOOIAHO BIIAJCIOIIUI
HNOHSTUMHBIM aIlllapaToM.

OLeHKYy «XOpomIO» 3acCiIy’)KMBA€T CTYJAEHT, MNPOSBUBLIMI IIOJIHOE 3HAHUE IPOTrPaMMHOIO
Mmarepuaia, JeMOHCTPUPYIOIUH c(HOPMHUPOBAHHBIE HA JOCTAaTOYHOM YPOBHE YMEHHUS U HaBBIKH,
yKa3aHHblE B IpOrpaMMe KOMIIETEHILIMH, JIOMYCKAIOMN HENPUHIUIHAIBHbIE HETOYHOCTU INpU
W3JI0KCHUH OTBETA HA BOIPOCHI.

O1EeHKY «YAOBJIETBOPUTEJIbLHO» 3aCIyXHBACT CTYICHT, OOHAPYKMUBIIMHI 3HAHHUS TOJIBKO
OCHOBHOI'O Marepuaja, HO HE YCBOMBIIMH JeTaju, IOMYCKAaroIui OMMOKM HPUHIUIHAIBHOIO
XapakTepa, JEMOHCTPUPYIOIIMH HE J0 KOHIA C(HOpPMUPOBAHHBIE KOMIICTCHLIUH, YMEHUS
CHUCTEMATU3UPOBATh MaTepuall U AeaTh BHIBOJBL.

OneHKy «HeyI10BJIETBOPHTEJIBLHO» 3acily’)KUBaeT CTYACHT, HE YCBOUBIIUN OCHOBHOI'O
COZIEp)KaHUsl MaTepuasla, He YMEIOUIMH CHUCTeMaTU3MpoBaTh MH(OpPMALMIO, AeJaTh HEOOXOIUMBbIE
BBIBOIbI, YETKO U I'PaMOTHO OTBEYaTh Ha 3a/IaHHbIE BOIIPOCHI, JEMOHCTPUPYIOIINNA HU3KUN YPOBEHB
OBJIa/IEHUS] HEOOXOMMbBIMU KOMIIETEHLIUSMH.

OueHuBaHue CTYIEHTA HA IK3aMeHe 110 Y4eOHOi INCHUILTHHE

OleHKa «OTJIMYHO» BBICTABISICTCA CTYACHTY, €CIM OH TIJIyOOKO M TMPOYHO YCBOWII
MIPOrpaMMHBIN MaTepuas, WUCYEPIIbIBAIOIIES, MOCICIOBATEIbHO, YETKO M JIOTHYECKH CTPOWHO €ro
W3JIaraeT, yMEEeT TECHO YBS3bIBaTh TEOPUIO C MPAKTUKOH, CBOOOIHO CHPABISAETCA C 3aJauaMu,
BOMPOCAMU U JPYTUMHU BUJAMH TNPUMEHEHUS 3HaHUM, HE 3aTpyIHAETCS C OTBETOM IpHU
BHUION3MCHCHHUU 3aI[aHI/II7I, HpaBI/IJII)HO O6OCHOBBIB8,€T HpI/IHSITOG pemeHHe, BJIagCCT
Pa3HOCTOPOHHUMHM HABBIKAMH U IPUEMAMH BBITIOJTHEHUS MPAKTHYSCKUX 3a7a4.

O1neHka «X0pOII0» BBICTABISETCS CTYEHTY, €CJIM OH TBEPJO 3HAET MaTepuaj, rpaMOTHO U 110
CYILIECTBY U3JIaraeT ero, He JOMycKas CyIleCTBEHHbIX HETOYHOCTEHN B OTBETE HA BOIIPOC, MPABUIBHO
MIPUMEHSET TEOPETUUECKUE TOJIOKEHUSI MPU PEUICHUU MPAKTUUYECKUX BOMPOCOB U 3a/ady, BJIaJICeT
HEOOXOJMMBIMU HABBIKAMH U MTPHUEMAMU UX BBITTOTHEHUSI.

OHGHKa «yIlOBJ'IGTBOpI/ITeJ'II)HO» BBICTABJISICTCS CTYI[CHTy, €CJIN OH UMECCT 3HAHUA TOJIBKO
OCHOBHOTO Marepuana, HO HE YCBOMJ €ro Jerajei, I0NyCKaeT HETOYHOCTH, HEIOCTAaTOYHO
npaBUbHbIE (OPMYIUPOBKH, HAPYIICHUS JIOTHUYECKOW TMOCIEIOBATEILHOCTH B  H3JIOKCHHUH
MPOrPaMMHOTO MaTepuasa, UCIIBITHIBACT 3aTPYIHEHHUS MTPU BBHITIOTHEHUH MPAKTUIECKUX PaboT.

OlieHKa «HeY10BJIeTBOPUTEIbHO» BBICTABIISETCS CTYACHTY, KOTOPBIH HE 3HAET 3HAUUTEITHLHOMN
YacTU MPOTPaAaMMHOTO MaTepuaia, JOMyCKaeT CYIIECTBEHHbIE OMIMOKHU, HEYBEPEHHO, C OONBIINMU
San}II[HGHI/IﬂMI/I BBIITOJIHSICT HpaKTI/I‘-ICCKI/Ie pa6OTBI.

IlepeyeHb BONPOCOB 1JISl MOATOTOBKH K IK3aMEHY
1o y4eOHOH qucuunanne «Maremaruka

OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYJIBL.
dynkuus y=Sinx, ee rpaduk u CBONCTBA.

@OyHKIUSA y=COSX, ee rpaduK 1 CBOICTBA.

Oyukuus y=tgx, ee rpapuk u CBONCTBA.

Oynkius y=Ctgx, ee rpaduk 1 CBOKWCTBA.
[Ipeo6pa3zoBanue rpapukos.

YeTHble U HEUETHBIE (PYHKITHH.

Bozpacranue, yObiBanre QpyHKIUU. DKCTPEMYMBI.
Cxema uccrneoBaHus PyHKIMH.

ApKCUHYC, apKKOCHUHYC, apKTaHT€HC, apKKOTaHT€HC.
Onpenenenue npousBoanoil. [Ipupamienue aprymenra, npupaiieHue QyHKIHH.
[IpaBuiia BeIUMCIEHHS IPOU3BOJHBIX.

LCoNoOAEWNE
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13.
14.
15.
16.
17.
18.
19.
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.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

[TpousBoaHast CIOXKHOM (HYHKIIMU, TPUTOHOMETPUYECKUX (DYHKINH.
OcHoBHbIe hopMynbl tuddepeHITTPOBAHHS.

KacarenbHas k rpaduky GyHKINH.

[IpousBoaHas B TEXHUKE U (DU3HKE.

[Tpu3Hak Bo3pacTaHus WM YOBIBAaHUS (PYHKIIHH.

Kputnueckue Touku pyHKINN, MAKCUMYMbI 1 MUHUMYMBI.
HaubonpIiiee 1 HauMeHblee 3HaUCHUS (PYHKIIHH.

[TepBooOpaznas. OCHOBHOE CBOWCTBO MEPBOOOPA3HOM.

Tpu npaBuia HaX0XKI€HUS IPOU3BOIHBIX.

Tabnuma nepBooOpa3HbIX.

[Tnomans kpuBonuHelHo Tpaneruu. ®opmyna Hetotona-JleitGnuma.
Kopenb N-oii cTenenu u ero CBOMCTBA.

Crenens ¢ palMoOHaJIbHBIM IIOKAa3aTeNEM U €€ CBOICTBa
[TokazarenbHas ¢yHKIMS, ee rpaduK U CBOICTBA.

JlorapuhMbl 1 UX CBOWCTBA.

Jlorapudmuyeckas GpyHkIus, ee rpaduK U CBOMCTBA.

[IpuMeHeHne nHTErpaa.

[IpousBoaHas mokazaTenbHON U TorapupmMuueckoil PyHKINU, TepBOOOpa3Hast
MOKa3aTeNIbHON (PYHKITHH.

AKCHOMBI CTEPEOMETPHH.

[IpocTenmme reoMeTpuIeCcKUe TeNla U UX OBEPXHOCTH.
[TapaniaenbHOCTh NPSMBIX, IPSIMOUM U IIIOCKOCTH.

B3aumHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE.
[TapaniaenbHOCTh MIOCKOCTEH.

Terpasnp u napasenenunesn.

[lepneH TUKYASIPHOCT MPSIMBIX U TIOCKOCTEH.

[lepnieHIuKysIp ¥ HAKJIOHHBIE.

JIByrpaHHBIi yroui.

[TonsiTe MHOTOTpaHHMKA. BhIyKIIble 1 HEBBITYKJIbIE MHOTOI'PAaHHUKH.
I'eomeTpuueckoe telno.

[Ipusma. [Ipsimas, npaBusbHas, HakIoHHas. OObEMbI IPU3MBI.

[Tupamuna. [IpaBuiibHas nupamuaa u ee cBoiictsa. Anopema. O0beM NUpPaMHIBI.

YcedeHHas nupaMuia.

[IpaBriIbHBIE MHOTOIPAHHUKH.

CumMMeTpHs B IPOCTPAHCTBE.

CrnoxxeHue 1 BBIYMTaHUE BEKTOPOB (Ipaueckn).

YMHOXXeHHE BeKTOpa Ha unciio. CBONWCTBAa YMHOKEHUS.

KommnnanapHusie Bektopsl. [IpaBuio napamienenunena.

[IpsimoyronbpHas cucreMa KOOpJIMHAT B IPOCTPAHCTBE

IIpaBmiio cymMmBl, pa3HOCTH, IPOU3BEAEHUS BEKTOPA HA YHUCIIO.
[Ipocreitmue 3aga4u B KOOPAMHATAX.

CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

LenTpanpHas, oceBasi, 3epkajibHas cuMMmeTpus. [lapannensHblil nepeHoc.
Hunmuuap. [nomane NOBEpXHOCTH IUIMHJIPA U €T0 00bEM.

Konyec. [1nomans moBepXHOCTH KOHYCA U €T0 00BEM.

Cdepa u map. ITnomans chepsl, 00beM mIapa.

KacarenbHas miockocTs K cdepe.

[Tonsarue o6bemoB. CBolicTBa 0OBEMOB.

[TonsiTHe mapoB CErMeHTa, MAPOBOTO CII0S, IAPOBOTO CEKTOPa U UX 00BEMBI.
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