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1. ITACITIOPT ITPOI'PAMMBI
«MaremaTnka»

1.1. O6macTp IpUMEHEHHUS IPOTPAMMBI
[Iporpamma siBisieTCst 4acThIO 00pa30BaTEIbHON IPOrPaMMBbl OATOTOBKHM CIENUAIUCTOB CPEAHETO 3BEHA B

cootBercTBHM ¢ ®I'OC mo cnenmansHocT CIIO 53.02.06 XopoBoe aupmxupoBanue. Pabouass mporpamma 1o
Kypcy NpeaHa3Ha4deHa ISl CTYIEHTOB NPO(EeCcCHOHANbHBIX OpraHu3anuii B cdepe My3bIKaIbHOTO HCKYCCTBa,
M3YYaIOUIUX PYCCKUH S3BIK, 1 MOXKET OBITh HCIIOJb30BaHA B NMPO(MECCHOHATIBHON MOJITOTOBKE IO CIIELHAIbHOCTH
53.02.06 XopoBoe AUPIKUPOBAHNE.

1.2. Mecro npeamera B ctpykrype IITICC3

[Ipeamer Bxoaut B 00mmeo0pa3oBaTeNbHBIN YIeOHBIH UK U HAIIPaBJICH HA OCBOCHHE CIICTYIONTNX OOIIHX
KOMIIETEHIIUH:
OK 10. Ucnonp30Bats B mpodecCHOHATBFHON AeATEIFHOCTH YMEHHS U 3HAHMS, TIOTyYeHHBIE 00YJarOIIUMICS B XOZC
OCBOCHHS YYEOHBIX ITPEIMETOB B COOTBETCTBUH C (heIepajIbHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
CpeIHero o0Imero oopa3oBaHMs.

1.3. llenu u 3a1auu IpeaMeTa
W3y4yenue npenmeTHON obnacti «MaremaTuka U MHPOPMaTHKay JOJKHO 00ECIICUUTh!

—  cOpMHUPOBAHHOCTH NMPEACTABICHUI O COLUAIBHBIX, KYJbTYPHBIX U HCTOPUYECKUX (PaKTOpaX CTAHOBJICHHS
MaTeMaTUKH U HHPOPMATHKH;

—  c(OpMHUPOBAHHOCTH OCHOB JIOTUYECKOT'0, AITOPUTMUYECKOTO U MATEMaTHYECKOTO MBIIIUICHHS;

—  cOpMHPOBAHHOCTH YMEHUH NPUMEHSTh IOIyYCHHBIC 3HAHHS IPU PELIICHNH Pa3IUYHbIX 33/1a4;

—  c)OpMHpPOBAHHOCTh INPEJACTABICHUA O MaTeMaTHKE KaK 4YacTH OOIIEeYeNOBEYEeCKOH KyIbTYpHI,
YHHMBEPCAIBHOM SI3bIKE HAYKH, TI03BOJIIIONIEM ONKCBHIBATh M U3y4aTh PEAIbHBIE IPOLECCHI U SIBICHUSI.

OcBoeHnne coiepkaHus y4eOHOM JUCHMIUIMHBL «MateMaTnkay 00ecHeYMBAET JIOCTWKEHHME  CTYIECHTAMU
CIIEAYIOIIUX PE3YILTATOB:

* IMYHOCTHBIX:

— c(hOopMHUPOBAHHOCTH MPECTABICHUN O MaTCMAaTHUKE KaK YHUBEPCAJIBHOM S3bIKEC HAYKH, CPEICTBE MOJICITUPOBAHUS
SIBJICHUH M MPOLIECCOB, UAEAX U METOJaX MaTeMaTHKY;

— MOHMMAHHE 3HAYMMOCTH MATEMATHKH IS HAyYHO-TEXHHUYECKOTO Mporpecca, CPOpMUPOBAHHOCTh OTHOLICHHS K
MaTeMaTHKe KaK K 9acTH OOINeYesIOBEYeCKON KYJIbTYPhl Uepe3 3HAKOMCTBO C HCTOpHUEH Pa3BUTHUS MaTEMAaTHKH,
JBOJIIOIMEH MaTEeMaTHYCCKUX HCH;

— pa3BUTHE JIOTMYECKOTO MBINUICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, AaITOPHUTMHUYECKOW KYJIBTYPHI,
KPUTHYHOCTH MBIIUICHAS Ha YpOBHE, HeoOXoAmMoM i Oyaymied mpodecCHOHANBHON IesSTEeNbHOCTH, IS
MIPOIOJDKECHUS 00pa30BaHUsI M caMOOOpa30BaHUS;

— OBJIAZICHHE MAaTEMaTHYCCKUMH 3HAHWSMH U YMEHHSIMH, HEOOXOIMMBIMH B ITOBCETHEBHOMN JKU3HU, JUII OCBOCHHS
CMEXXHBIX €CTECTBCHHO-HAYYHBIX IUCHUIUIMH W AUCIUIUIAH TPO(ecCHOHATBPHOTO [UKIA, U1 MONYYCHHUS
00pa3oBaHust B 001aCTAX, HE TPEOYIOIIMX YIIyOIICHHON MaTeMaTuIeCKOM MOATOTOBKH;

— TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHWIO, HA MPOTSHIKEHUH BCEH KHU3HU;
CO3HATE/ILHOE OTHONICHHWE K HEMPEPhIBHOMY OOpa30BaHUIO KAaK YCIOBHIO YCICIIHOW NPO(ECCHOHAIBHOU WU
OOIIIECTBEHHOM JIeITEIbHOCTH;

— F'OTOBHOCTh U CIOCOOHOCTH K CAMOCTOSITENIbHOM TBOPUECKON M OTBETCTBEHHOM JIESITETLHOCTH;

— TOTOBHOCTh K KOJUICKTHBHOW paboTe, COTPYIHHYESCTBY CO CBEPCTHHKAMH B 00pa30BaTENbHOM, OOIIECTBEHHO
MOJIC3HOH, YIeOHO-HUCCIIEIOBATENLCKOM, IPOSKTHOM U IPYTUX BHIAX JCATCIFHOCTH,

— OTHOWICHHE K TPO(PECCHOHATFHOW MAEATEIIFHOCTH KaK BO3MOXKHOCTH YYacTHS B PEIOICHHH JIMYHBIX,
0O0IIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHATIBHEIX PO0IeM;

* METanpeJMETHBIX:

— YMEHHE CAMOCTOATENIHO ONPENENATh LEIU AESITENbHOCTH U COCTABIATh IJIaHBI IE€ATEIBHOCTH; CAMOCTOSATEIBHO
OCYILIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIEATENIBHOCTD; MCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI IS
JIOCTIKEHUS] TIOCTABJICHHBIX IIeJied W peanu3allid IUIaHOB JESTENIbHOCTH, BHIOWpATh YCHENIHbIE CTPAaTeTHH B
Pa3JIMYHBIX CUTYAIUAX;

— yYMEHHE TPOAYKTUBHO OOIIATHCS W B3aUMOJEWCTBOBATH B MPOIECCE COBMECTHOW NEATEILHOCTH, YUUTHIBATH
MO3UINH IPYTUX YYACTHUKOB JAEATEIHLHOCTH, 3(PPEKTUBHO pa3peniaTh KOHPIUKTHI;

— BJIaJIcHHEe HAaBBIKAMH ITO3HABATEIbHOH, y4eOHO-UCCIEI0BATEIHCKONM M TPOEKTHOW JESITeTbHOCTH, HABBIKAMHU
paspenieHus npodaeM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEHPHOMY TTOMCKY METO0B PEIICHHS TPAKTHIECKUX
3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METOJIOB IO3HAHHS,

— TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSTEIBHON HH()OPMAIMOHHO-TIO3HABATEIFHON JESTEIEHOCTH, BKIFOYAs
YMEHHE OPHUCHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(OPMAIMH, KPUTUYCCKH OIICHUBATh M MHTEPIPETHPOBATH
HHPOPMALUIO, MOTyJaeMYI0 U3 Pa3IHYHBIX HCTOYHHUKOB;




— BJIQJICHUE S3BIKOBBIMHU CPEICTBAMHU: YMEHHUE SICHO, IOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS, UCIIOJIb30BATh
aJIeKBATHBIE SI3BIKOBBIE CPEIICTBA;

— BIIaJICHUC HaBBIKAMHU ITO3HABATEIHHOW PE(IIEKCHH KaK OCO3HAHMS COBEPINACMBIX ICHCTBHH M MBICIUTEIBHBIX
MPOLIECCOB, X PE3yNbTAaTOB M OCHOBAaHHWM, IPAaHUI] CBOETO 3HAHUS W HE3HAHMSA, HOBBIX TO3HABATEIbHBIX 3a1a4 W
CPEICTB IS MX TOCTHKCHHUS;

— LENCYCTPEMIIEHHOCTh B TOMCKAaX W NPUHATHH pPELICHHH, COOOpa3sHTENbHOCTh W HMHTYHIHS, Pa3BUTOCTh
MPOCTPAHCTBEHHBIX MPE/ICTABICHUI; CIIOCOOHOCT BOCHIPUHUMATh KPACOTY M TAPMOHUIO MHUPA;

* IPEIMETHBIX:

— c(OpPMHUPOBAHHOCTH IIPEJACTABICHUH O MaTeMaTHKEe KaK 4YacTH MHPOBOH KyJBTYphl M MECT€ MaTeMaTHKH B
COBPEMEHHOHU IMBUIIM3AIINH, CII0CO0aX ONMMCAHMS SIBICHUH peaJbHOr0 MUpa HA MaTeMaTHYECKOM SI3bIKE;

— c(OpPMHPOBAHHOCTD MPEACTABICHUI 0 MaTeMaTHYECKUX IMOHATHUSAX KaK BaKHEHUIIMX MaTeMaTHUYECKHX MOJEISX,
MO3BOJISIIOIIUX OMHUCHIBATh U U3y4aTh pa3HbIC MPOLECCHl U ABJICHUS; TOHMMAaHUE BO3MOXKHOCTH aKCHOMaTHYECKOTO
MOCTPOEHUSI MATEMAaTHYECKUX TEOPUL;

— BJIAZICHUE METOJAaMU J0KAa3aTEeNbCTB U AITOPUTMOB PEIICHUS, YMEHHE X IPUMEHATH, IPOBOIUTH TOKA3aTEIIbHBIE
paccyXIeHHUs B XOJI€ PELICHNUS 3a/1a4;

— BJIaJICHHE CTaHIAPTHBIMU MIPHEMaMH PEIICHUS PAalMOHANBHBIX U HPPAlMOHAIBHBIX, TIOKA3aTEIbHBIX, CTETICHHBIX,
TPUTOHOMETPUYECKHX YPaBHEHHH U HEPABEHCTB, KX CUCTEM; UCTIOIB30BaHUE FOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B
TOM 4HcJe U HOUCKA IyTH PELIEHNs U HLTIOCTPALK PELICHNs ypaBHEHUI U HEPABEHCTB;

— chopMHpPOBaHHOCTh TPEACTABICHUI 00 OCHOBHBIX IMOHATHAX MaTeMaTHYECKOro aHalM3a M HX CBOMCTBaXx,
BJIaJICHUEe YMEHUEM XapaKTepH30BaTh MOBEACHUE (HYHKIHMA, UCIIOIb30BAHHUE MOMYYECHHBIX 3HAHUH JUI OIHMCAHUS U
aHaJIM3a peasbHBIX 3aBUCUMOCTEH;

— BJIJICHUE OCHOBHBIMHU IMOHSATHUSMH O IUIOCKHX M NPOCTPAHCTBEHHBIX I'€OMETPUUYECKHX (DUTypax, UX OCHOBHBIX
CBOMCTBaX; C(OPMUPOBAHHOCTh yYMEHHs PACIO3HABAaTh TI'€OMETpHYECKHE (GUIYpbl Ha 4YepTexax, MOJACIAX H B
peanbHOM MHpe; IPUMEHEHHE W3YYEHHBIX CBOWCTB TEOMETpHUYeCKHX (uryp u (GopMyn Uil peleHUs
TEOMETPUYECKUX 3a7ad U 3aJa4 C IPAKTHIECKUM COJEPKAHUEM;

— c(hOpMHPOBAaHHOCTh IIPEACTABICHUI O TpolleccaXx M SBICHHUAX, HMEIOIIMX BEPOSTHOCTHBIH XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE, OCHOBHBIX MOHSATHIX 2JIEMEHTApHOW TEOPHUU BEPOATHOCTEIH;
YMEHHH HaXxOAWTh M OLIEHWBATH BEPOSTHOCTH HACTYINJICHHUS COOBITHH B MPOCTEHIINX MPAKTHYECKUX CUTYALUSIX H
OCHOBHBIE XapaKTEPUCTHKH CIIy4aliHbIX BEIHYHH;

— BJIaJICHHE HaBBIKAMU HCIIOJIB30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IIPH PELICHUH 3a/1a4.

1.4. PexomenayemMoe KOJIU4YECTBO YACOB HA OCBOEHHE NMPOTrPaAMMbI JTHCIUILIUHBI BKJIIOYAET YaChl:
O0wem padoueii mporpammsel — 100 gacor

B tom uncne:

- IEKIIUU ¥ YPOKH — 9 yacoB

- IPAKTUYECKHUE 3aHATUS - 63 yacoB

- camocTosATeNbHas paboTa — 28 4acoB

- MPOMEKYTOYHAS aTTeCTalus - 2 Jaca

2. CTPYKTYPA U COJEPKAHUE YUEBHOM JUCLHUILIAHBI
2.1. O6beM yueOHOM IMCHUTNIJIMHBI U BUABI y4eOHOI padoThI

Bun yue6HO#H paboTHI O0beM yacoB
O0bem padoueil nporpamMmbl 100
B TOM YHCJIC Yachl:
- 00s13aTeNBpHOM YacTH 00pa30BATEIBHON MIPOTPAMMBI 100
- BapUaTHBHOM 4acTH 00pa30BaTeNbHOM NIPOrpaMMEI 0
YuyeOHasi HAarpy3ka o0yyalouierocsi B padore ¢ npenojgasareJieM (Bcero) 72
B TOM UHUCJIE!
- KLU, YPOKHU 9
- IPAKTUYECCKUE 3aHATUSL 63

- HaGOpaTOpHLIC 3aHATHUA -

- CCMMHApPCKUC 3aHATHUSL -

- KypcoBas pabora (IIpoeKT) -

- [IPAKTUYCCKasl MOJATOTOBKA -

CamocTosiTesibHasi padoTa o0yuarouierocs (Bcero) -

B TOM YHCJIC:

- caMoCTOsITeNIbHAsl paboTa HaJl KypcoBol paboToi (IIpOeKTOM) -

- BBITNIOJIHECHUEC MHAWBUAYAJIbHOI'O IPOCKTA -

- MHBIC BUJIBI CAMOCTOSTEIBHON PabOTHI 28

Hrorosas arrecTanus B popme 3k3aMeHa BO 2 cemecTpe 2 yaca




2.2. TemaTnyeckuii IUVIaH U co/iep:KaHNe Y4eOHOU JUCTMILIMHBI

HaunmeHoBaHue pa3fenoB U TeM AUCIUIIINHBL CopneprxaHue yaeOHOI0 MaTepuaia, cCaMOCTOsITeNbHas padoTa Kon-Bo YposeHb
00y4aroImuxcsi, OCHOBHBIE Y4eOHBIE ICHCTBUS 4acoB YCBOGHHUS
(m1an/dakr)
1 2 3 4
Brenenne. IIpoBepounasi padora Ne 1 (BxogHasi KOHTpoIbHast MarematHKa B HayKe, TEXHUKE, JKOHOMHKE, HH(OPMAIIHOHHBIX 2 1
pabora). TEXHOJIOTUAX U MIPAKTHYECKON AeATeNnbHOCTH. Llenn u 3agaun

M3y4eHUs] MaTEMaTUKH NIpH ocBoeHnH criennansHocter CITO.

B TOM UHCIJIE:

Ipaxmuueckue 3auamusa: PerneHue npoBepOYHON pabOTHI

AJITEBPA M HAYAJIA AHAJIN3A. KOMBUHATOPHUKA, CTATUCTUKA Y TEOPUSI BEPOSITHOCTEM 52
Paznen 1. PazBurue noHATHA 0 YHCTIE 2
Tema. 1.1 Lensle u panoHaabHbIE YHCIA Lenbie u parpioHansHBIe yncia. [leproandaeckne IpooH. 1 1,2
Tewma 1.2. JleificTBUTENbHBIE YHCTIA [JeiictButenbHble yncia. MppanuoHaibHble YHca. 1 1,2
Camocmosmenvras paboma. 0
B TOM YNCIJIE:
Ipakxmuueckaa noocomoska: 0
Ipaxkmuueckue 3anamus. BpinonaHeHne apudMETHIECKUX ACHCTBUH HaJl YMCIIaMH, COYeTasl yCTHbIE M INChbMEHHbIE pueMbl. Haxoxnenue
MpUOIMXEHHBIX 3HAYCHUI BEINYMH U IOTPEIIHOCTEH BBHIYNCICHNH (aOCOMIOTHON W OTHOCHTEIHHON); CPABHEHNE YHCIIOBBIX BBIPAKECHHH.
HaxoxeHne 3aJaHHOTO WICHA M CYyMMBI OECKOHEYHO yOBIBAIOIIEH TeOMETPHUIECKON Iporpeccui.
Pasnea 2. Kopuu, crenenu, jorapugmsol 12
Tewma 2.1. Kopenb n-o#i creneHu. KopHu HatypanbHOW CTENEHH U3 YUCIIa U UX CBOMCTBA. 2 2
Tema 2.2. CreneHb ¢ palMOHAIBHBIM UM JeHCTBUTENbHBIM | CTeneHb ¢ palUOHANbHBIM, HPPALUOHAIBHBIM, JEHCTBUTENBHBIM | 1 2
MIOKa3aTesIeM. IIOKa3aTeleM.
Tewma 2.3. [IpaBuiia geiicTBUH CO CTENEHIMU. [paBuia neiictBuii co crenensMu (CBONCTBA CTETICHEH); 1 2
Tema 2.4. Tloka3zarenbHble W  HUppalUoHalbHble ypaBHeHUs M | [lokazaTenbHble U MppaUMOHAIbHBIE YPABHEHUS 2 2
HEpaBEHCTBA.
B TOM YUCIJIE:
Tlpaxmuueckas noocomosxa: 0
Ipakxmuueckue sanamua: BeluncieHne W cpaBHEHHE KOpHEH, BBIMIOIHEHHE MPUKHUIKK 3HaueHHA KopHsS. IIpeoOpa3oBaHHe YHCIIOBBIX H
OYKBEHHBIX BBIPOKEHHH, COJEpKAIIMX pPajJHuKajbl. BpInmoiHeHHe pacdyeToB Mo (opMmynam, COJEp)KAIlUM pajJuKallbl, OCYIIECCTBIIS
HEOOXOIMMBIE IMOJICTAHOBKU U MpeoOpa3oBaHus. HaxoxneHne 3HaueHWH CTENEHM, UCTIOIB3Ys NMPH HEOOXOIMMOCTH MHCTPYMEHTAIbHBIE
cpenacTBa. 3amMCBHIBaHHE KOPHS N-W CTENEHW B BHAE CTENEHW ¢ APOOHBIM IOKas3aTeleM W HaoOOpoT. BrrumcieHne cremeHei c
paIMOHATIFHBIM ITOKa3aTeieM, BBIITOJIHEHHE IPUKUIKK 3HAYEHHS CTETIeHH, CpaBHeHHUe cTenenei. [Ipeobpa3oBanue YMCIOBBIX M OyKBEHHBIX
BBIPaYKEHUH, CO/IEPXKALIMX CTEIICHHU, TPUMEHsS CBOMCTBA. Pellienne nmoka3aTeabHbIX U JIOrapu(MUYECKUX yPaBHEHUH M HEPABEHCTB.
Tema 2.5. Jlorapudmsl. CBoiicTBa 1orapugmMoB. Jlorapugm. OcHOBHOE NorapudmMudecKoe ToxkAecTBo. [lecsTuanbie n | 3 2
HarypaibHble Jorapudmel. [IpaBuna neiicTBuil ¢ Jorapudmamu.
ITepexoa K HOBOMY OCHOBAHHIO.
Tema 2.6. JlorapudmMuueckre ypaBHEHHs] M HEPaBEHCTBA JlorapudMuieckue ypaBHEHHs M HEpaBEHCTBA 2 2
IIpoBepounasi padora Ne2 KopHu, cTreneHu, Jorapugpmsl 1




Camocmosmenvhas paboma: Haxodcoenue 3nauenuii KOpHs, cmenenu, 102apu@ma HA OCHOBAHUU OnpedeneHut, ceoucms, madauy 6
Pewenue npocmeiiuiux nokasamenbHolx, UppaYUOHANIbHBIX YPAGHEHUU, HEPABEHCIE U UX CUCIEM
B TOM YHUCIJIE:
IIpakmuueckas no02omosKa:
Ipaxmuueckue 3anamus: PemeHue norapu(MUUECKUX ypaBHEHHHA W HepaBeHCTB. [IpeoOpa3oBanme morapu(MUUECKHX BBIPAKCHU.
Haxoxxnenne 3Ha4deHHit jorapudma IO TPOU3BOJIFHOMY OCHOBaHHWIO. Ilepexom OT OmHOTO OCHOBaHUS K JApyromMy. Brrumcienue u
cpaBHeHHe orapugmos. JlorapudMupoBaHne U MOTCHINPOBAHUE BBIPAKECHHUH.
Pa3gen 3. OcHOBBI TPHTOHOMETPHH
Tewma 3.1. CuHyc, KOCHHYC, TAHT€HC M KOTaHT€HC YNCIIa Panmannas mepa yrma. BpamatensHoe npmkeHune. CHHYC, KOCHHYC,
TaHTCHC ¥ KOTAHI'€HC YHCTIA.
Tewma 3.2. Tpuronomerpudaeckue GopMyIsL. CoOTHOIIIEHNE MEXITy TPUTOHOMETPUYECKUMH (PYHKIUSMH OIHOTO
UTOTO Xe aprymenTta. ®opmynsl ciaoxeHus. PopMyIsl pUBEICHNUS.
DopMyIbl JIBOMHOTO yria. [Ipeobpa3oBanue CYMMBI
TPUTOHOMETPUUYECKUX (PYHKIMIT B MPOU3BENCHUE U MPOU3BEICHUS B
CYMMYy.
Tema 3.3. TpuroHoMeTpudecKue ypaBHEHHs U HEPaBEHCTBA IIpocreiiline TPUrOHOMETPUYECKHE YPAaBHEHUS U HEPaBEHCTBA.
ApKCHHYC, apKKOCHHYC, apKTaHI'€HC.
IIpoBepounasi pa6ora Ne3 OCHOBBI TPUTOHOMETPHUH
Camocmosmenvhas paboma: Pewenue ynpasxxcuenuii u 3a0ay HA UCNOAb308AHUE €OUHUYHOU OKPYICHOCMU Ol Onpedenenuss yeios 4

HOBOPOMA, 3HAKOE MPUSOHOMEMPUYECKUX DYHKYULl no yemsepmsam. Haxoocoenue ecex mpucoHomempuieckux QyHKyui 00H020 U mozo
Jrce yena no oOuou 3adannoul. Ilpeobpazosanue mpucoHoMempuueckux evipagicenuil. Peuwenue npocmeumux mpuecoHOMempuieckux
VpasHeHUll U HepaseHCM8

B TOM YUCJIE:

Hpaxmuqecmm Nn0020MoOBKA:

Ipakmuueckue 3ansamus: PaqpaHHBIE METO U3MEPEHHMS YIJIOB BPAIEHHS U CBSA3b C IPaaycHON Mepoil. OCHOBHBIE TPUTOHOMETPHUUECKHE
TOX/IE€CTBA, (POPMYJIBI CIIOXKEHHS, YIBOCHHS, Tpeo0pa3oBaHie CyMMbl TPUTOHOMETPHUYECKHX (YHKIMH B POU3BEACHHE, IpeoOpa3oBaHme
NIPOM3BEACHUS] TPUTOHOMEeTpuuecknx (yHkmuii B cymmy Ilpocreiimme TpuroHOMeTpH4ecKHe ypaBHEHHs W HepaBeHcTBa. OOparHbIC
TPUTOHOMETPUYECKHE (PYHKIIMU: apKCHHYC, apKKOCHHYC, aPKTaHI'€HC.

Paznea 4. @ynkuum u rpaguku

Tema.4.1. Oynxpm. CBoiicTBa QYHKITHIA. OO0nacTp OIpeaeNieHNsI U MHOXKECTBO 3HAYCHWIA;, Tpaduk (QyHKIHH,
nocrpoenne  rpadukoB  GYHKOMH, 3aJaHHBIX  Pa3IMYHBIMHU
criocobamu. MOHOTOHHOCTB, YETHOCTB, HEYETHOCTb,

OTPaHUYEHHOCTh, MEPHOANIHOCTH. [IPpOMEXYTKH BO3pacTaHHs U
yObIBaHMS, HawOoOJbIIee W HAaWMEHBbIIEE 3HAYEHUS, TOYKH
JKCTPEMYMA. I'padmueckas HMHTEpIIpETALU. IIpumepsnt
(hYyHKIMOHATBHBIX 3aBUCHUMOCTEH B pEalIbHBIX MPOIECCax H
SBICHUAX. ApudmeTrndeckne onepanuu Haj ¢GyHKuusaMu. CroxHas
dhyHKIHS (KOMIIO3UIHSA).

Tewma 4.2. CrenieHHBIe, TOKA3aTeIbHBIE, JOTAPH(PMHUICCKIE U OmnpeneneHuss CTENEHHBIX, IOKA3aTENbHBIX, JIOTapU(YMUIECKUX,
TPUTOHOMETPUUYECKHE (QYHKIHH. TPUTOHOMETPUUYECKMX ¥ OOpaTHBIX (YHKIMH, HMX CBOHCTBA W
OO6parHble TpUroHoMeTpriYeckre GpyHKINU rpaduku. IlpeoOpasoBanus rpaduxoB. IlapajurenbHblii mepeHoC,




CUMMETPUS OTHOCUTEIBHO oOcelf KOOpAMHAaT M  CHUMMETpHUs
OTHOCHWTENIFHO Hadala KOOPIWHAT, CHMMETPHS OTHOCHTEIHHO
NPSIMOM y = X, PaCTSDKEHHE U CHKATHE BIOJIb OCEH KOOPAMHAT.

Camocmosmenvras paboma: nocmpoenue 2papuros, uzyuenue ceoucms MmpucoHoOMempuyeckux @yukyuti no ux epagurxam: Hzyuenue 2
CBOUICME 102apUPMUYECKOU, NOKA3AMENbHOU, CMeNneHHOU QYHKYULL NO UX epapuKam.
B TOM YHUCIJIE:
Ipaxmuueckaa noocomoska: 0
Ipaxkmuueckue 3anamus: IIpuMepsl 3aBUCUMOCTEH MEXIy IEPEMEHHBIMHU B PEATBbHBIX MIPOIECCAX U3 CMEXHBIX AUCIMIUIMH. Onpenencane
¢ysakunit. [Toctpoenne u uyrenne rpadukos pynxnmii. MccnenoBanne ¢pynxmmu. CBoiicTBa THHEHHOMN, KBaIPATUIHOM, KYCOYHO -THHEHHON
u npoOHonmHeWHOW ¢yHkuni. HempepbBHBIe W mepuoamdeckue QyHKIuH. CBoiicTBa W TpauKH CHHyCa, KOCHHYyCa, TaHTEHCAa U
kotanrerca. OOparuple ¢yHkumM W ux rpaduku. OOparHBIe TpuUrOHOMeTpHUeckne ¢GyHKIuu. [IpeoOpa3oBanms rpaduka (QYHKINH.
I"apmonnueckue kosiedanus. [Ipuknaanele 3agauu
Pasnes S. YpaBHeHMs1 M HEPABEHCTBA 7
Tema 5.1. YpaBHEHHS U CHCTEMBI YpaBHEHUI PaunonainbHsle, UppaLMOHANILHBIE, [I0Ka3aTeIIbHBIE ul2 2
TPUTOHOMETPUYECKHE YpaBHEHHUS U CHUCTEMBl. PaBHOCHIBHOCTH
ypaBHEHMH, HEpaBEHCTB, cucTeM. OCHOBHBIC NPUEMBI UX PEIICHUS
(paznoxeHHe Ha MHOXHTEIHM, BBEICHHE HOBBIX HEHU3BECTHBIX,
T10/ICTAHOBKA, TPa()UUECKUH METO]).
Tema 5.2. HepaBeHcTBa HepaBenctBa. ParuoHanbHBle, HppalMOHAJIbHBIE, IOKa3aTelbHbIE | 2 2
HepaBeHCTBa. OCHOBHBIC IPUEMBI X PEIICHUS.
Tema 5.3. Vcnonb3oBanue cBoiictB u rpadukoB ¢yHkuuii npu | Meron wuntepBanoB. M3o0paxkeHHe Ha KOOPAMHATHOM IJIOCKOCTH | 2 2
pELICHNH ypaBHEHUI W HEPABEHCTB. MHOXKECTBA PEUICHWH ypaBHEHWH W HEPAaBEHCTB C  JBYMS
NepeMEeHHbBIMH M HMX cucteM. [lpuknanueie 3amaum I[lpnmenenne
MaTeMaTHYeCKHX METOOB JUIsl PELICHUs COJlep KaTeNbHBIX 3a/1ad U3
pa3IMYHBIX 00JIacTel HAYKH U IPAKTHKH.
IIpoBepounas padora Ne4 YpaBHeHUsI U HEPABEHCTBA 1
Camocmosmenvras paboma: Pewenue nokazamenvHwix, UppayuoOHaiIbHbIX YPAGHEHUU, HEPABEHCNG U UX CUCIEM 4
B TOM YUCJIE:
Ipaxmuueckasn noocomoska: 0
Ipaxmuueckue 3anamus: Kopu ypaBHeHUA. PaBHOCHIBHOCTE ypaBHeHHH. [IpeoOpa3oBanue ypaBHeHHH. OCHOBHBIC NPUEMBI PEIICHHS
ypaBHeHUi. Penrenue cucteM ypaBHeHuil. Mcronp3oBanue cBOMCTB 1 rpadMKoB (YHKIMH JUIS pelIeHHs YpaBHEHUI U HEPABEHCTB.
Pasnea 6. Hauana maremaTudeckoro anaiausa. Ileppoodpasnas 11
U HHTerpaj
Tewma 6.1. [TocienoBarenbHOCTH CrocoObl 3aJjlaHds M CBOWCTBA YMCIIOBBIX IOCJIEIOBAaTEIbHOCTEH. | 1 1,2
CymmupoBaHue TIOCieI0BaTeNbHOCTEH. beckoHedHO yOBIBaromas
reoMeTpHYecKas MPOrPECcCHs U ee CyMMa.
Tema 6.2. [IponsBogHas. [lonatne o mpom3BomHOW (YHKIMHM, €€ TEeOMETPHUYeCKHH u | 5 1,2

¢u3ndecknii CMBICI. YpaBHEHHE KacaTeIbHON K rpaduKy (QYHKITUH.
IIpousBomHbBIE  CyMMBI, Ppa3HOCTH, IIPOU3BEIEHUS, YaCTHBIE.
[Ipon3BomHBIE OCHOBHBIX JJIEMEHTAapHBIX (yHKIWA. I[IpuMeneHue
MIPOM3BOJIHON K MCCIIEAOBAHUIO (QYHKIMH M MOCTPOCHHIO IpaHKOB.




IIpuMepsl  UCHONB30BaHUS  NPOM3BOAHOM Ui HAXOXKJICHUS
HaWiydlIero  pelIeHWs B  MNPUKIAAHBIX  3aJadax. Bropas
MPOU3BONHAS, €€ TEOMETPHYSCKHA ¥  (U3NIECKHH  CMBICT.
Haxoxxnerme CKOpOCTH Ui Tporecca, 3agaHHOro (opMyJIoH H
rpaduKoM

Tema 6.3. [lepBooOpazHast 1 HHTETpaI [IpumMeHeHne OIpenesIeHHOTO MHTETpaia Iyl HaXOXKIeHHs iomann | 4 1,2
kpuBoimHeHHOW  Tpameumn. Dopmyna  Herorona—IJleliOruma.
[Tpumeps! npUMEHEHN HHTETPATIa B PU3NKE M TEOMETPHU

ITpoBepouHas padora Ne5S Hauyajia MaTeMaTH4eCKOI0 aHAJIN3a 1

Camocmosmenvhan paboma: Haxodcoenue npouzsooHbIX ¢ nomowvio npasun Oug@epeHyuposanus npousgoOHOU NPou3BeoeHUs U 6

cymmul. « Ymenuey epagpuxos npouseoonou. Ilocmpoenue epaguxos Gynkyuu ¢ nomowpio npou3eoonou. Beiuucienue npocmetiviux

nepsoodPaA3HbIX C UCNONB308AHUeM MaDaUY NepeoobpasHvlx. Bulyucnenue niowadell KpUSOIUHENHbIX mpaneyuil

B TOM YUCIJIE:

Ilpaxmuueckas noocomosxa: 0

Ipakmuueckue sanamus: YucioBas MOCIENOBATEIBHOCTb, CHOCOOBI €€ 3aJaHUs, BBIUMCIEHHS YICHOB IOCIEAOBaTeNbHOCTH. [Ipenen

IocJe10BaTeNbHOCTU. beckoHedHO yOBIBaromiasi reoMeTpudeckas nporpeccus. [IpousBonHas: MeXaHHUECKUI M T€OMETPUUYECKHH CMBICI

NPOM3BOJHOK. YpaBHEHHE KacaTrenbHOW B ob0meM Buae. [IpaBuna u  dopmynsl aunddepeHnupoBanus, TabnuIa NPOU3BOJHBIX

ayeMeHTapHbIX (QyHKuui. VccnenoBanue GpyHKIMM ¢ MOMOLIBIO Mpou3BOAHOW. HaxoxeHne HauOOJbIIero, HAMMEHBIIEro 3HAYCHUs U

SKCTpeMalIbHBIX 3HaueHWd ¢yHkinuu. HWHrerpan u mnepBooOpasznas. Teopema Hplorona—JleliOuuna. IlpumeHeHne wuHTerpana K

BBIYHCIICHUIO (PM3NUCCKHUX BEIMYMH M IUIOMAACH.

Pasnen 7. DJIeMeHThI Teopuu BEPOSITHOCTEH U 7

MATEMATHYECKOH CTATHCTHKH

Tema 7.1 DneMeHTH KOMOMHATOPUKHU OcCHOBHBIE TOHATHA KOMOWHATOPWKH. 3aJaddl Ha IIOACYET 4Ymcia | 3 1,2
pa3MelIeHNH, IepecTaHOBOK, coueTannil. Pemenne 3anay Ha mepebop
BapuaHTOB. ®opmymna OuHOMa HeioToHa. CBOicTBa OMHOMUHATHHBIX
ko3 unmenros. Tpeyronpauk ITackas

Tewma 7.2. DneMeHTbl TEOPUH BEPOSITHOCTEHN CoObiTHe, BEpOSATHOCTH COOBITHSA, CJIOKEHHE U yMHOXEHHE | 3 1,2
BEPOSTHOCTEH.

Tema 7.3. D1eMeHTH MaTEeMaTHYECKOI CTATHCTUKU [IpexacraBnenue JaHHbBIX (TaOIMIBI, JUATPAMMBI, TpadHKH), 1 1,2

B TOM YUCIJIE:

Tlpaxmuueckas noocomosxa: 0

Ipakxmuueckue 3anamua: Vcropus pa3BUTHS KOMOMHATOPHKH, TEOPHHM BEPOATHOCTEH M CTATHUCTUKU M MX POJb B PA3IMYHBIX cdepax

YeNIOBEYECKON JKU3HEeNeATeNbHOCTH. [lpaBmia KOMOWHATOpPHKH. PemeHnme KOMOMHATOpPHBIX 3amad. Pa3MemieHus, coYeTaHust |

nepecraHoBkd. bunom Herorona u tpeyronsHuk Ilackans. Ilpuxnaassie 3agaun. Knaccuueckoe omnpeneneHue BEPOSATHOCTH, CBOMCTBa

BEpPOSATHOCTEH, Teopema 0 cyMMe BeposTHocTed. Briunciaenue BepositHocTell. [lpuknagnsie 3agaun. [Ipencrapienne 4ucnoBbIX JTAHHBIX.

IIpuknansele 3a1ayn.

IT'EOMETPUS 14

Paznea 8. IIpocreiinue crepeomeTpryeckue GPUIypbl 2

Tewma 8.1 [IpsiMble ¥ TITOCKOCTH B IPOCTPAHCTBE B3amMmHOE pacmonokeHHe ~JBYX ~HOPSAMBIX B IPOCTPAaHCTBE. | 2 1,2

ITapannensHocTe  mpsAMod u  miockoctu.  IlapamiensHOCTH
miockoctedl.  [lepneHIuKyIsIpHOCTh  HpsIMOM W IUJIOCKOCTH.




IlepnienauKynsp U HaKJIOHHAS. YTOJ MEXAY NMPSIMON U IIIOCKOCTBIO.
JByrpanuslit Yroi. VYron MEXAY MJIOCKOCTSIMU.
IlepnennukynspHoctb  IByX  Ilockoctedl.  ['eomerpuueckue
peoOpa3oBaHus MPOCTPAHCTBA: MAPAIUICIIEHBIN IEPEHOC, CHMMETPHS
OTHOCHTENIFHO  IUOCKOCTH.  [lapamnensHoe — IPOEKTHPOBaHME.
M3006paskeHre NpOCTPaHCTBEHHBIX QUTYP.

B TOM YHUCIJIE:
Ipaxmuueckaa noocomoexa: 0
Ipaxkmuueckue 3anamus: IIpU3HAKM B3aUMHOTO PACIOJIOKCHUS HPSIMBIX. YTOJI MEXAY HPSMBIMH. B3anMHOE PacrosioKeHHE MPSIMBIX H
miockocTeil. [lepneHauKkynisip U HAKJIOHHAs K IUIOCKOCTH. YTOJI MEXIY HPSIMON M IUIOCKOCTBIO. TeopeMbl 0 B3aUMHOM DPACIOJIOKEHUU
npsiMoil U rutockoctu. TeopeMa o Tpex neprneHaukynspax. IIpuzHaku U cBoiicTBa mapaiieabHBIX U NEPHEHIUKYIAPHBIX IUIOCKOCTEH.
PaccTosiHEE OT TOUKH JI0 MIIOCKOCTH, OT MPSAMOM 10 TIOCKOCTH, PACCTOSHUE MEXAY TUNIOCKOCTSIMU, MEXKY CKPEIUBAIOIIUMUCS NPSIMBIMH,
MEXAY IPOU3BONLHBIME (UrypaMu B mHpocTpaHcTBe. [lapaiiensHoe NPOEKTUPOBAHWME W €ro CBOWCTBAa. B3amMHOe pacriojoxeHHe
MIPOCTPAaHCTBEHHBIX QUTYP.
Pa3gen 9. MHOrorpaHHuKH M TeJIa BpalleHUs 9
Tema 9.1. MHOTOTpaHHUKH Bepummubl, pebpa, rpaHu MHororpanHuka. [Ipmsma. Ilpsmas | 2 1,2
npusma. [lpaBuibHas npusma. [lapamenenunen. Ky06. IMupamwmza.
IlpaBunbHas  nupamuga. YcedeHHas  nupamuga.  Terpasnp.
CumMeTpun B KyOe, B HapaulesieluIiesie, B MPU3ME U IHPaMuje.
Ceuenns KyOa, IpU3MbI ¥ IMpaMubl. [IpeacraBnenne o IpaBUIBHBIX
MHOTOTpaHHHMKaX (TeTpasape, KyOe, OKTa’ape, MAOAeKa’ape U
HUKOCadpe).
Tema 9.2. Tena 1 HOBEPXHOCTH BPALICHUS Hunmuaap u xoHyc. YcedeHHbIH KoHyc. OCHOBaHHUE, BRICOTA, OOKOBast | 2 1,2
TIOBEPXHOCTH, 00pa3ylomas, pazBepTka. OceBble CEUCHUS U CEUCHMS,
napajuienbHbie ocHoBanuio. Llap u cdepa, ux ceyenus. KacarenpHas
TUIOCKOCTh K cepe.
Tema 9.3. I3mepeHust B TeOMETpHU O0bemM u ero wu3MmepeHue. HurerpanbHas ¢opmyna obbvema. | 4 1,2
@opmynel  o0beMa Kyba, MPSAMOYTOJIBHOTO —MapayjelenuIesaa,
npusMbl, munuHApa. PopMynsl o0bema mNHpaMuAbl U KOHYcCA.
@opMyiibl IUIOLIAAN IOBEPXHOCTEN LUIMHIpA U KOHyca. DopMyiibl
obobema mapa u mwiomaau chepsl. Ilogobue Tten. OTHOIICHUS
TUTONIAieH TIOBEPXHOCTEH 1 0OHEMOB IT0I0OHBIX TEJI.
IIpoBepounas padora Ne 6 MHOrorpaHHUKHU U TeJla BpallleHUsl 1
B TOM YUCJIE:
Ipakxmuueckas noocomoska: 0
Ipakmuueckue 3anamus: Pa3nmuunble BUAB MHOTOTpaHHHMKOB. VX mn3o0paxeHus. CedeHus, pa3BEepTKH MHOTOrpaHHUKOB. Ilmomianp
NOBEPXHOCTH. Bujibl cummeTpuii B npoctpancTse. CUMMETpHsI T BpallleH!s] 1 MHOTOTpaHHUKOB. BpIunciienue mionia e 1 00beMOB.
Pazgen 10. KoopauHaThl H BEKTOPSBI B IPOCTPAHCTBE 3
Tema 8.5. KoopauHatel 1 BEKTOPBI [IpssmoyronbHas (gekaproBa) cucTeMa KOOPAMHAT B IIPOCTPAHCTBE. | 3 1,2

dopmyna paccTOSHUST MEXIY JABYMs TOYKaMH. YpaBHEHHs CQepsl.
Bekropel. Moayns BekTopa. PaBeHcTBo BekTopoB. CroskeHue
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BEKTOPOB. YMHOXXEHHE BEKTOpa Ha 4ucio. PasioxeHne BeKTopa 1o
HampaBJICHUSIM. YTOJI MEXAY IBYyMs BeKTopamH. [Ipoekmms BekTopa
Ha ocb. KoopanHats! BekTopa. CKaIsIpHOE MPOM3BEJCHUE BEKTOPOB.
Hcnonp3oBaHne  KOOpAWHAT W BEKTOPOB  IIPU  PEIICHUH
MaTEMaTHYECKHX M NPHUKJIAIHBIX 3a/1a4.

Camocmosmenvhas paboma:

HocmpoeHue u «umenuey cmepeomempudecKux qepmeofceit Pewenue necnoocuvix 3adau hHa

00KA3amenbCmea ¢ UCNOAb30BAHUEM NPUSHAKOE NAPANNEIbHOCIU, RePNeHOUKVISAPHOCIU, meopembl 0 mpex nepnenouxyisapax. Pewenue
3a0a4 HA MHO20SPAHHUKY € UCTIONb3OBAHUEM PACCMOMPEHHbIX onpedeienul, ceolicme u opmyn. Pewenue 3a0ay na mena epaujenus

C UCNOIb306AHUEM PACCMOMPEHHBIX ONpedeeHull, C80UCME U hopmyiL.

I

B TOM YHUCJIE:
Ipaxmuueckas no02omosxa: 0
Ilpaxmuueckue 3ansamus. Bexropsl. [leiicTBus ¢ BekTopamu. JlekapToBa cucreMa KOOPAMHAT B IIPOCTPAHCTBE. YPABHEHUE OKPY>KHOCTH,
coepsl, miockocTH. PaccrosiHue mexnay Toukamu. JIeHCTBUSI ¢ BEKTOpaMH, 3aJaHHBIMH KoopanHatamu. CKasipHOE MPOU3BEICHUE
BEKTOPOB. BekTopHOE ypaBHEHHUE NPsMOH U IIIOCKOCTH. Mcronb30BaHUe BEKTOPOB MPU 10KA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.
UTOI'OBOE IIOBTOPEHUE 4
B TOM YHUCIJIE:
Ilpaxmuueckue 3anamus: Pemenue 3aga4 0o pasjenaM anreOpa, Hauajla aHaJIM3a ¥ TeOMeTpHs

| BCEI'O: 100
B TOM YHUCIJIE:

63

Hpakmullecmte SAHAMUA

Ix3ameH no aucuumianae OYI1.06 Marematuka - 2 yaca
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3. YCJIOBUSA PEAJIM3ALIMUA ITPOT'PAMMBI JUCHUITIJINHBI
3.1. TpeGoBaHUSI K MUHUMAJTbHOMY MAaTePUATbHO-TEXHHYECKOMY 00ecnedeHII0

KabureT (1 TpymmoBhIX 3aHATHIA).

WHTepakTiBHas 10oCKa

MoOuIBHBIN KOMITBIOTEPHBIH KaOWHET (IPU HEOOXOMMOCTH)

Paznarounsiii MaTepuai (TECTbI, 3a/1aHHs UL CAMOCTOSITENIbHOH PaOOTHI, POBEPOYHBIE 3aaHUS U T.JI.).
Hpn opraHuzanuu OOy4YEeHHS C HCIIOJb30BAaHHEM JIMCTAHIMOHHBIX OO0pa3oBaTENbHBIX TEXHOJOTUH W
JJIEKTPOHHOTO OOYy4YeHHUsl y  OOy4YaroIMXcst W IpenojaBaTeds IOJDKHBI ObITh B HANMYMM NEPCOHATbHBIN
CTalMOHAPHBIA KOMIBIOTED, IJIAHILIET, HOYTOYK C HAJTMYHEM MUKPO(OHA 1 KaMephl; TO0CTYI K ceTn MHTepHeT.

B

3.2. YuedHO-MeTOANYECKOEe o0ecneyeHne

OcHOBHBIC HCTOYHHKH

1. Maremaruka: anrebpa 1 Hayaja MaTeMaTHYECKOTo aHaiIu3a, reomerpust. ['eomerpust. 10-11 xiaccer
[Texcr] : yueOHUK U151 001I€00pa30BaTEbHBIX OpraHu3auii: 6a3oBblii U yriryOneHusii yposuu / JI. C.
ArtanacsiH [u ap.]. - 5-e uznanue. - Mocksa : [IpocBemenue, 2018. - 255 c. : un. - 3aka3 Ne 51892CM. -
ISBN 978-5-09-053287-7. (Haxnannas Nel7)

2. Maremaruka: anreOpa 1 Hayaja MaTeMaTHYECKOTO aHajIu3a, reoMeTpusi. Anredpa u Havaja
MaTeMaTtideckoro aHammsa. 10-11 xmaccsr [Teket] : yaeOHUK 1t 001I600pa30BaTENFHBIX OpPTaHU3aINi:
0a3oBbrIif u yrimyonennsiit yposau / FO. M. Komsrun [u ap.] ; Amamos HI. A. [u np.]. - 4-e u3naHue. -
Mockaa : [Ipocsemenne, 2017. - 463 c. : ni. - 3aka3 Ne 4742. - ISBN 978-5-09-045929-7. (Haknagnas
Ne35)

3.3 Opranusauus 00pa3oBaTeJbHOI0 NPOLECCA HA 3AHATHAX N0 Y4eOHOH AMCUMILIMHE

Peann3anus BOCIUTATEILHLIX ACHEKTOB B IIpolecce YYeOHLIX 3aHATHIH

Ha 3aHATUAX I/ICHOJ’II)3yIOTC$I BOCIIUTATCJIBHBIC BO3MOXKHOCTHU COL[ep)KaHI/ISI yqe6H0171 JUCHUITIIINHBI qepe3
CO3/1aHHE OJArONMPHSITHBIX YCIOBHU I TPUOOPETCHHS OOYYAIONIMMHKCS OIBITA OCYIIECTBICHHS COLHUAIBHO
3HAYUMBIX ACII, nepeuaqy 06yqa}omHMca COUMAJIBHO 3HAYUMBbIX 3H3HI/II71, pa331x113a10u11/1e nux J'IIO603HaTeJ'ILHOCTL,
TIO3BOJISIFOIIIUC HpI/IBJ'quI) X BHHMAaHHUC K BKOHOMHYCCKUM, IIOJIUTUYCCKHM, 3KOJIOTHMYCCKHUM, FyMaHI/ITaprIM
npobaeMaM Hamiero o0mecTsa, GopMUPYIOIIKE HX TYMaHUCTHIECKOS MAPOBO33PCHUE M HAYIHYIO KapTHHY MHpa.
Hcnoab3oBaHue AKTHBHBIX M MHTEPAKTHUBHbBIX (JOPM NIpOBe/leHUs 3aHATUHIH
B mensix peanuzanuy KOMIETEHTHOCTHOTO TIOAXO0a, MPEIYCMOTPEHO HCIIOIh30BaHHE B 00pa30BaTeIFHOM IIPOIIECcCe
AKTUBHBIX W MHTEPAKTHBHBEIX ()OPM MPOBEICHUS 3aHATHH (KOMITBIOTEPHBIX CHMYILIIUHA, JETOBBIX U POJICBBIX HID,
pa3bopa KOHKPETHBIX CHUTyallWid, TCUXOJOTMYECKUX W WHBIX TPEHWHIOB, TPYIIOBBIX TUCKYCCHH) Ui
(hopMupOBaHUS U Pa3BUTHA OOMIHUX H MPOPECCHOHATHHBIX KOMIIETCHIINN 00YJIarOIIXC .

3.4. OcobennocTH peajqusanuu nporpamMmmel ¢ npumenenuem 10T u 30

B o0co0bIx ciydasix (KapaHTHH, aKTHUPOBAHHBIE THU U Jp.), BO3MOXKHA OpPTaHU3aIMs y4eOHOro mpolecca B
dbopMe TUCTAHIIMOHHOTO O0ydYeHHs (IJIEKTPOHHOE OOyUEHHE M JUCTAHIMOHHBIC 00pa30BaTEIbHBIC TEXHOJIOTHH).
Ilon smeKTpoHHBIM OOyuYeHHEM IIOHMMAaeTCsl OpTaHu3als O0O0pa3oBaTEeIbHON IEATEIBHOCTH C IPUMEHEHHEM
coJieprkamiericss B 6a3ax JaHHBIX M MCIHOJIB3YEMOW MpH peann3alyu o0pa3oBaTeIbHBIX IPOrpaMM HMH(popManuu u
obecrieuynBaOMMX ee 00padoTKy HHPOPMAIMOHHBIX TEXHOJIOTHH, TEXHUYECKHX CPEICTB, a TAKXKe HH(POpMaMOHHO-
TEJICKOMMYHHUKALIMOHHBIX CeTel, Oo0ecneynBalomnX Iepefady M0 JMHUSAM CBA3M YyKa3aHHOM WHQopMamnmy,
B3aUMoO/ieiicTBHE OOy4alomMXcs W TEeAarorniyecKux paboTHUKOB. [lox AMCTaHIMOHHBIMH 00pa30BaTEIHLHBIMH
TEXHOJIOTHSIMA TIOHMMAIOTCs 00pa30BaTeNbHBIE TEXHOJIOTHM, pEaJli3yeMble B OCHOBHOM C MPUMEHCHHEM
MH()OPMAMOHHO-TEICKOMMYHHUKAIMOHHBIX CETeH IpH ONOCPEOBAHHOM (Ha pacCTOSHWM) B3aUMOJEHCTBUM
o0yJaromuxcs U MeJaroruaeckKux paboTHHKOB.

JucrannnoHHoe oOydeHHe, B 3aBUCHMOCTH OT TEXHHYECKHUX BO3MOXKHOCTEH 00y4aromuxcs, MPOBOIUTCS C
WCIIONIB30BAaHUEM TaKuX (popM MpoBeOeHMS 3aHATHH Kak OHJIAHH-YpOKH, OHJIAWH-KOH(EPEeHIINH, OHIaWH-JIEKIINH,
HCIIONIb30BaHUE BUICOYPOKOB, TIPE3EHTAIINI, BO3SMOXXHOCTEH JIEKTPOHHBIX 00pa3oBaTeNbHBIX aThopm Yuu PY,
pemy OI'D, f.xmacc, POII m xap, a Tak e B aJIbTEPHATHBHBIX (OpMax, IMpeayCMaTpUBAIOIINX pPaboOTy
oOyyaromuxcs 10 OCBOCHHIO IPOTPAMMHOTO MaTepHanl ¢ YYEeOHBIMH H JTUAAKTHYECKHMH IOCOOHSIMH,
MapIIpPyTHBIMH JINCTaMH. J[CTaHIIMOHHOE 00y4eHHE CONPOBOXIAETCS KOHCYJIHTHPOBAHHUEM OOYUYAIONIIMXCS M WX
poauteneil (3aKOHHBIX MMPEICTABUTEIICH) B JTIFO00H JOCTYITHON TUCTAHIIMOHHON (popme.

OOyyaromuMcst obecriedeH JIOCTYH K pecypcaM 3JIeKTPOHHO-OMOIIMOTEYHON CHCTEMBbI (3JIEKTPOHHOM
o6ubmmoteke) OpaiiT u Jlans.

12



4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSA JUCHUTIJINHbBI

KoHTpo.1b M oLleHKa Pe3ysIbTATOB OCBOCHUS YI€OHON AUCIIUIUIMHBI OCYIIECTBISIETCS MPETIOAaBATENIEM B TIPOIIECCE
MPOBEICHUS MPAKTUUCCKHUX 3aHATHH U 1a00PaTOPHBIX pabOT, TECTUPOBAHUS, @ TAKXKE BHIMOJHEHUS 00yJarOIIMHUCS
WHIUBHIYaJIbHbBIX 3aJJaHNAH, IPOEKTOB, HCCIECIOBAHMUM.

OcBoeHHbIE YMeHus,

IToka3aTen OLEHKH pe3yJbTaTa

DopmMa KOHTPOJIA U

YCBOCHHBIC 3HAHHSA OLICHUBAHUSHA
1) VYmerp mpoBoAWTH  TOXIECTBeHHBIC | Pacmosnanme u pe3ynbratuBHoe | ITuceMeHHOE
npeoOpa3oBaHMs palMOHANBHBIX, | IPUMEHEHHUE CBOWCTBA KOpHEH, | pelreHue 3agad
UppalMOHAIbHBIX, Jorapu(pMHIECKUX U | CTENEeHEeH, norapumMoB,
TPUTOHOMETPUYECKUX BBIPAKECHUH; TPUTOHOMETPUUECKUX GbyHKIMH,

HEOOXOoAMMBIE Il NpeoOpa3oBaHUA

BBIPAKECHUI.
2) YMeTs penats IoKa3aTeNbHbIE, Omnpenenenne Tina u criocoda pemenus | [lucemennoe
UppaloHaJbHBIE, JOTapu(PMHUIECKUE U MIPOCTEHUIINX UppalMOHANBHBIX, | PELICHUE 3a/1a4
TPUTOHOMETPUYECKHE YPABHEHUS U Jorapu(pMHUYECKUX, MOKa3aTelIbHBbIX,
HEPABEHCTBA; PENIATh CUCTEMBI yPaBHEHUI TPUTOHOMETPHYECKHX YPaBHEHHH,

N3YYECHHBIMH METOJaMU;

HEPABCHCTB W HUX CHCTEM; HaXOXICHUE
peHICHUsA NMPEAJIOKCHHBIX Ba,I[aHI/Iﬁ

3) VYmerp crpouTh TpaduKu 3IEeMEHTapHBIX
¢GyHKIMA W TPOBOAWTH  NPeoOpa3oBaHUS
rpadMKoB, UCTIONB3Ysl H3YUIEHHbBIC METOIBI

BocnpousBenenne MonMydeHHBIX yMEHHH
JUIL  TIOCTPOSHHS ¥ TpeoOpa3oBaHUA
rpaKOB  3JIEMEHTapHBIX  (YHKIHH;
ONMCHIBaHUE CBOIicTBa (QYHKIHHA C
MTOMOIIIBIO TpaduKa.

Brimonnenne
TIPAKTHICCKIX
3aJaHuii, TeCThl Ha
«UTCHHE» TPaPUKOB

4) YmMmerb NIPUMEHATH annapar | BocrnpousBeneHue MOJMyYEHHBIX 3HaHUU | BwinosHeHue

MaTEeMaTHYECKOr0 aHaJIN3a K PEIIeHHIO 3aa4 U YMEHUH MaTeMaTH4YeCcKOro aHajlu3a I | MPaKTUYeCKHUX
OIMUCaHus CBONCTB byHKIMIA U | 3aJ]aHUH, TECTHl Ha
MOCTpoeHHs IpaduKoB «4TeHHEe» rpaduKoB

5) VYMers mNpuUMEHSATh OCHOBHBIE MeToJbl | PacmosHaBaHue u pe3ynbTaTuBHOE | BeInonHeHue

reoOMEeTpHH (IpoexTHpoBaHMs, | IPUMEHEHHE CBOMCTB M  NPU3HAKOB | MPAKTHUECKUX

npeoOpa30BaHNi, BEKTOPHBIH, KOOPAWHATHBIN) | MPOCTPAHCTBEHHBIX ¢buryp U | 3aJaHuf

K PELICHUIO 3a1a4 HaXOXKJECHUS PEIECHHUS IOCTABICHHBIX
3aJa4.

6) 3HaTh TeMaTHIECKUN MaTepHai Kypca dopMynupoBaHuE ompenenenuii | Tect ¢ BeIOOpOM
MIPOCTPAHCTBEHHBIX ¢uryp, | oTBeTa, BBHINOTHEHHUE
MePEeYHCICHNE UX CBOICTB. MPAKTHYECKHUX
KnaccudumupoBanne BUIOB BBIpOKCHHUN | 3adaHUM

YpaBHEHU!, HEPABEHCTB (B COOTBETCTBUU
C paszeliaMy POrpaMMHOI0 MaTepuaa),
COIIOCTaBJICHUE UM HEO0OXOTUMBIX
(dhopMyIT IS pelIeHus 3a1a4.

KpnTeplm OICHUBAHUSA YCTHBIX OTBETOB

OIIEHKa «5» BBICTABJIAETCH, €CJIN YYCHHUK:
— HOJIHO PpacCKpbll COJACPKAaHUC MaTepualia B 06L€M€,

YYICOHHKOM;

MPEyCMOTPEHHOM MPOTpaMMOH |

—  VBJIOXWJI MaTepHal TPAaMOTHBIM S3bIKOM B OIPEAEICHHOM JIOTMYECKOW MOCIIe0BaTENFHOCTH,
TOYHO HCIIOJIB3YS MaTeMAaTHUECKYIO U CIICIHATN3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY;
— TPaBUJIBHO BBIIOJHHWI TpaduuecKkoe H300pakeHHE aNropuTMa M HHBIE YEPTeKH U TIpadukwy,

COITYTCTBYIOIINE OTBETY;

- IoxKasajli YMCHHC HIIIIOCTPHUPOBATE TCOPETUYCCKUE TIOJIOKCHUA KOHKPCTHBIMHU TIIPpUMEpaMu,
MIPUMEHATH UX B HOBOH CUTyalluu IPU BBITOJIHCHUHN IMTPAKTUYCCKOTO 3aJaHUs,

—  TPOJAEMOHCTPUPOBAI

YCBOGHHE

panee N3Yy4YCHHBIX

COIMYTCTBYIOMINX

BOITPOCOB,

C(I)OpMI/IpOBaHHOCTI) u yCTOﬁ‘IHBOCTL HCIIOJIb3YEMbIX IIPU OTBETE yMeHI/Iﬁ 1 HAaBBIKOB;
—  OTBEYaJl CaMOCTOSATEILHO 0€3 HaBOJSAIINX BOIIPOCOB IpeTIogaBaTeIId.

omeHKa «4» BBICTABJIACTCH, €CJAN:

— OTBET YAOBJICTBOPSCT B OCHOBHOM ’I‘p€60BaHI/I$IM Ha OLCHKY «5», HO IpHU 3TOM HMECT OJWUH U3

HCIOCTAaTKOB:

- B H3JI0KCHHUHN JOIMYIICHBL

HeOobIINE

npoOensl, He

MH(POPMALIMOHHOTO COJEPKAHNS OTBETA;

HNCKa3uBIINEC

JIOTUYECKOI'0 n
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—  JIONyILICHBI OJWH-/IBA HEAOUYETA MPH OCBEIIEHNN OCHOBHOTO COJEP)KaHMS OTBETA, UCTIPABICHHBIC
10 3aMEYaHUIO MIPEHOAaBATES;

—  JomymuieHs! omuOKa Wik OoJiee IByX HEJOYETOB IIPU OCBEIIEHUH BTOPOCTENEHHBIX BOIPOCOB MIIN

B BBIKJIAJIKaX, JIETKO MCIPABJICHHBIC T10 3aMEYaHHIO TIPETIOIaBaTENs.
OLIeHKA «3» BBICTABJIsSIETCS, €CIIU:

— HENOJHO WM HEIOCIEAOBATENbHO DAcKpPBITO COJCp)KaHWE MaTephaia, HO IIOKa3aHO ooriee
IIOHUMaHME BONpPOCca U NMPOJEMOHCTPHPOBAHBl YMEHHUS, 1OCTATOUHBIE AT JalbHEHIero YCBOCHUS
MPOrpaMMHOTO MaTepHalla, MMENUCh 3aTPYAHEHMs WINM JOMYIIEHbl OLUIMOKM B OIpEAeiIeHUH
MOHSTHH, WCHOJNB30BAaHUM TEPMUHOJIOTHH, 4YEpTe)kaX W BBHIKJIAJKaX, HWCIPABICHHBIE II0CTE
HECKOJIbKUX HaBOJSIIUX BOIIPOCOB MPENoiaBaTels;

— CTYOGHT HE CIpaBWICSI C INPUMCHEHHEM TEOPHHM B HOBOW CHTyallMd TIpPH BBIIOJIHEHUH
MPaKTHYECKOT0 3aJaHusl, HO BBIIOJIHMII 33JaHKs 00s3aTeIbHOTO YPOBHS CJIIOKHOCTH TO JaHHOM
TeMeE,

—  TIpM 3HAHWH TEOPETHUYECKOT0 MaTepuaia BEIABICHA HEOCTATOUHAsA ChOPMUPOBAHHOCTH OCHOBHBIX
YMEHUI U HaBBIKOB.

OLIEHKA «2» BBICTABJISIETCS, €CJIN:

—  HE PacKpbITO OCHOBHOE COJCP)KaHHE YI€OHOTO MaTepHaa;

— OoOHapy)KeHO HE3HaHWE WJIM HEMOHMMaHHE CTYJSHTOM OOJIbllei MM Hauboiee BaKHOM yacTh
y4eOHOro MaTepuaia,

—  JIONyLICHBI OUIMOKK B OIPEAEICHUH MOHATUH, NPU MCIOJIB30BaHUM TEPMHHOJIOTUH, B YEpTEkKax,
OJIOK-CXeM M HHBIX BBIKJIQJIKaX, KOTOpPBIE HE MCHPABICHBI TOCIE HECKOJIbKHX HaBOMASIINX
BOIIPOCOB NPENOJaBaTeIs.

oleHKa «1» BbICTaBJIsIeTCS, €CIIU:

—  CTyIEHT OOHapy’KWJI OJIHOE HE3HAHUE W HETIOHMMaHUE M3y9aeMOoro yaeOHOro MaTepuaa uiH He

CMOT OTBETUTH HH Ha OJIMH U3 ITOCTABJICHHBIX BOIIPOCOB 10 H3yYaeMOMY MaTepHuaiy.

J1s1 nHCbMEeHHBIX PadoT oNpeeIsIoTCs cIeyIole KPpUTepUH OLIeHOK:

OLICHKA «5» CTaBUTCS, €CJIN:
— paborTa BHINOJHEHA MTOJTHOCTHIO;
— B TEOPETHYECKHX BBIKJIa[KaX PEIICHUs] HET TPOOEJIOB U OIIUOOK;
OLICHKA «4» CTAaBUTCSH, €CJIU:
— pabota BBINOJHEHA MOJHOCTHIO, HO 0OOCHOBAHUS LIArOB PEIICHHs] HEJOCTATOYHBI (€CIH yMEHHE
000CHOBBIBATh PACCYKICHUS HE SBISUIOCH CHIEHUATLHBIM 00BEKTOM ITPOBEPKH);
—  JOmyIIeHa OJHa OIMUOKA WM IBa-TPU HEJ0UeTa.
oleHKa «3» cTaBUTCS, eC/Iu:
—  JOMyIICHHI OoJiee OTHOW OMIMOKH HITH IBYX-TpeX, HO CTYACHT BIIaJIeeT 00I3aTeIbHEIMA YMECHUSIMH
10 MPOBEPSIEMOH TEME.
OLIeHKA «2» CTaBUTCS, €CJINu:
- JONMYHICHBI CYHICCTBCHHBIC OHH/IGKI/I, MOoKa3aBImMNEe, 4YTO CTYJACHT HE BJIAACCT 00s3aTETLHBIMHA
3HAHUSIMU T10 JaHHOM TeMe B MOJIHOM Mepe.
oneHka «1» craBuTcs, €cIu:
— paboTa moka3zala TMOJHOE OTCYTCTBHE Yy CTyJeHTa oOO0s3aTelbHBIX 3HAHWA W YMEHHH IO
IIPOBEPSIEMOI1 TEME.
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