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1. HIACIHOPT NPOI'PAMMBI YYEBHOI JUCIIAIIJIMHBI
MaTtemMaTruka

1.1. Obnactbs npuMeHeHusi pado4veii NporpaMmbl

Pabouas mporpaMMa y4eOHON TMCHUILIAHBI SBJISIETCS YaCThIO OCHOBHOM 00pa3oBaTeiib-
HOW MpOrpaMMbl CPEIHEr0 MPOPECCUOHATBHOIO 00pa30BaHMs MO MOATOTOBKE CIEIMa-
aucToB cpeanero 3eeHa (IT1ICC3):

09.02.04 NndopmannOHHBbIE CHCTEMBI (110 OTPACIAM)

22.02.06 CBapo4HoOe npou3BOACTBO

23.02.010pranuzanus nepeBo3oK U ynpasJjieHHe HA TPaHcnopTe (10 BUAAM)

1.2. MecTo y4eOHOI TMCHUIVIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHON MPo-
rpaMmbl: JUCIUIUIAHA BXOJIUT B pazjen o0ieoOpa3oBarefibHas MOATOTOBKA, LUK
NPOPUIBHBIC TUCITUTUTHHBI

1.3. llenu u 3amauym y9e0OHOM JUCIIUILIINHEBI —
comepsraHue mmporpaMmer «MareMaTHKa» HAIPABJIEHO HA JOCTHKEHHE CJIe-
OVIONIUX I1eJIeH:

obecrieuenue cPOPMHUPOBAHHOCTH IIPEICTABICHUNA O COIUAIBHBIX, KYJIb-
TYPHBIX 1 HCTOPHMUECKUX (PAKTOPAX CTAHOBJICHUSI MATEMATHKI;
obecrmeveHne CHOPMHUPOBAHHOCTH JIOTHYECKOTO, AJTOPUTMUYECKOI0 M
MATEMATHYECKOIO MBIITLIC HUS;
obecrreueHie C(POPMHUPOBAHHOCTH YMEHHH HIPUMEHSTH IIOJIyYeHHBIE
SHAHUA IIPH PeIeHnH PA3JINYHBIX 32149,
obecmeveHne COPMHUPOBAHHOCTH IPEACTABJICHUH O MAaTeMATHKE Kak
vacTh OOINeYesIOBeUECKON KYJIbTYPhL, YHHUBEPCAJIBHOM SI3BIKE HAYKH,
TIO3BOJISIIOIIEM OIMCHIBATH 1 U3y4YaTh PeaabHbIE IIPOIECCHl M IBICHMUI.

OcBoenmne comep:xanusg yueOHou aucnuiinibl «MaTtemaTnka»y odecrieunBa-
eT JOCTHKEHIE CTYICHTAMH CJICAYIONINX Pe3y1bmamos:

JUYHOCHHBLX:

- ¢cpOpMHUPOBAHHOCTD MIPEJCTABJICHHUH O MaTeMAaTHKe KaK YHHBEpPCAJIb-
HOM S3BIKE HAYKH, CpedcTBE MOIAEJIMPOBAHHUI SIBJIEHUMN U IIPOIIECCOB,
uaesax U MeToJgax MaTeMaTHuKU;

- IIOHUMAaHHUE 3HAYHUMOCTU MATEMATHKH JJId HAYYHO-TeXHUYECKOIr0 IIPOo-
rpecca, chopMUPOBAHHOCTDL OTHOIICHHS K MAaTeMaTHKe KaK K YacTu
001IIeueI0BeUeCKO KYJIbTYPhI Yepe3 3HAKOMCTBO C HMCTOpHEH pa3BH-
THSI MaTeMaTHUKU, 9BOJIIOIINEN MaTeMaTHUYeCKUX UIe;
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- Pa3BUTHE JIOTHYECKOIO MBIINLICHU, IIPOCTPAHCTBEHHOIO BOOOP AYKeHU,

AJITOPUTMHUYCCKOH KYJBTYPBI, KPUTHUYHOCTA MBINUICHHS HA YpPOBHE,

HeoOXoOuMOM IJid Oyayimed mpodpeCcCHOHANBHOM HeaTeJTbHOCTH, JIs

IIP OJOJISKEHIS 00pa30BaHusg U CAMOOOPA30BAHUSI;

- OBJIQJICHHE MATEeMATHYCCKUMM 3HAHUAMH U YMEHHAMH, HEOOXOIMMBI-

MU B IIOBCEJHEBHOH SKHM3HM, JJII OCBOCHHUS CMEYKHBIX €CTECTBEHHO-

HAYYHBIX JUCHUILINH W JUCIHUILIAH IPOodPeCCHOHAIBHOTO ITHUKIA, IS

IOJIYyYeHUsI 00pas30oBaHHSI B 00JIACTAX, He TPeOYIOIMUX YIJIyOJIeHHOM

MaTeMaTH4eCcKON IIOATOTOBKH;

- TOTOBHOCTBH M CIIOCOOHOCTH K OOpa30BAHMIO, B TOM YHCJIE CaMO0Opa3o-

BAHMIO, HA MPOTSYKCHUN BCEH JKM3HM,; CO3HATEJIbHOE OTHOIIICHNE K He-

IIPEPBIBHOMY O0OPAa30BAHHI0 KAK YCJIOBHIO YCIICITHON HpodecCHOHAIb-

HOH 1 00INECTBEHHOH e TeJIHHOCTH,

- TOTOBHOCTH M CIOCOOHOCTH K CAMOCTOSITE€JIBHOM TBOPYECKOM M OTBET-

CTBEHHOH IesITeJIbHOCTH;

- TOTOBHOCTBH K KOJIJIEKTHBHOH padoTe, COTPYIHHUYECTBY CO CBePCTHHKA-

MH B o00pas3oBaTeJbHOM, OOINECTBEHHO  IIOJEe3HOH, y4ueOHO-

HCCJIEI0OBATEJIBCKOM, MPOEKTHOM U APYTUX BHOAX JeATeJIBHOCTH;

- OTHOIIIEHHE K NPOQEeCCHOHATBHOH MEeATeJIPHOCTH KAaK BO3MOYKHOCTH
VUACTHS B PEINeHHM JIMYHBIX, OOINECTBEHHBIX, T'OCYIAPCTBEHHBIX, 00-
e HAITMOHAIBHBIX IIPO0JIEM;

MeAHCNPeoOMEeMHHLX:!

. YMEHHE CAMOCTOATEJIHHO OIIPeJesATh IEeJH HeATEeJIbHOCTH M COCTAB-

JISTH ILTAHBI JeATeJIBHOCTH, CAMOCTOSATEJIHHO OCYIIECTBJISATH, KOHTPO-

JIIPOBATH M KOPPEKTHPOBATH IEATEJIHHOCTDH, HCIIOJIH30BATH BCE BO3-

MOYKHBIC PECYPCHI I JOCTHIKCHUS ITOCTABJICHHBIX IeJIel U peasmnsa-

AN IJIAHOB JIeATeJIbHOCTH; BBHIOMPATH YCIEINHBIE CTPATerHHd B pPas-

JIMYHBIX CUTYAITHIX;

. YMEHHE IPOAYKTHBHO OOIIATHCI M B3AWMOICHCTBOBATH B IIPOIIECCE

COBMECTHOH NeSATeJIbHOCTH, YYUTHIBATH HMO3UIIMH JPYIUX YYACTHUKOB

IesaTeJIbHOCTH, 3(pEeKTHBHO pa3pelrnaTh KOHQINKTHL;

- BJIAJeHIe HaBBIKAMU IIO3HABATEJIHHOH, yueOHO-HCCIeI0BATeIbBCKON U1

IIPOEKTHOH JIesaTe/IbHOCTH, HAaBBIKAMHU pas3pellleHus Ipo0JeM; CIIoco0-

HOCTH M TOTOBHOCTH K CAMOCTOATEJIHHOMY IIOMCKY METONOB PeIIeHUs

MPAKTHYCCKUX 3271449, IIPUMEHEHIIO PA3JIUYHBIX METOI0B II03HAHMSI;

- TOTOBHOCTH ¥ CHOCOOHOCTH K CAMOCTOSTEJIbHON HHQOPMAIIHOHHO-

II03HABATEJILbHOM JIeATeJIFHOCTH, BKJII0YAsA YMEHNE OPUCHTHPOBATHC B

PA3JIMYHBIX UCTOYHHUKAX MHQPOPMAIINY, KPUTHYCCKH OIICHUBATH W HMH-

TePIIPETUPOBATH HHMOPMAIIHIO, IIOJIyYaeMYI0 U3 PA3JIUYHBIX UCTOYH-

KOB;
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. BJIAJieHHe SI3BIKOBHEIMH CpPEJICTBAMI. YMEHHE SICHO, JIOTHYHO B TOYHO
M3JaraTh CBOI0 TOYKY 3PEHHS, HCIIOJIH30BATH aJeKBATHBIE S3HIKOBBIE
CpeJICTBA;

- BJIaJeHNe HAaBBIKAMH IIO3HABATEJbHOI pedIieKCHH KAaK OCOSHAHHUS CO-
BepPIIaeMbIX JeHUCTBUH 1 MBICIUTEIBHBIX IPOIIECCOB, NX PE3YJIbTATOB 1
OCHOBAHUH, TPAHHUIL CBOETO 3HAHUS M He3HAHHNA, HOBLIX IIO3HABATEJIb-
HBIX 3a71a9 ¥ CPEJCTB IJId UX JOCTUHKEHUI;

- IeJIeYCTPEMJIEHHOCTh B IIOMCKAX M NPHUHATHH PeIIeHuH, coodpas3H-
TEeJBHOCTh M MHTYHITHS, PA3BUTOCTH IIPOCTPAHCTBEHHBIX ITpeaCTaBIIE-
HHUH; CIIOCOOHOCTh BOCIIPHMHUMATH KPACOTy U Tap MOHUIO MUPA;

* NPEOMeMmHbBLX:

- cpOPMHUPOBAHHOCTHb HIPEACTABJIEHHH O MaTeMaTHKe KAaK YacTH MHUPO-
BOH KYJIBTYPHI M MECTe MATeMaTHKN B COBPEMEHHOM ITUBUJIH3AITHH,
criocobax OIMMCAHUSA SBJIEHUH pPeaIbHOIO0 MHpa HA MaTeMaTH4YeCKOM
SI3BIKE;

- cpOPMHUPOBAHHOCTD IIPEACTABICHUI 0 MATEMATHYECKUX IMOHATHIX KaK
BAKHEHUIIINX MAaTeMAaTHYECKUX MOJEJAX, MO3BOJIAIIINX ONHCHIBATH U
N3y4aTh Pa3Hble IPOITECChl U IBJCHUI;, TOHUMAHUE BO3MOYKHOCTH aK-
CHOMATHYECKOTO IIOCTPOEHUSI MATEMATHYECKIX TEOPHI;

. BJIAJIeHIe METOJaMHU J0KA3aTeJIbCTB M aJITOPUTMOB PEIeHUs, YMEeHHe
X OPUMEHATH, IIPOBOJUTH JOKA3aTeJIbHbIE PACCy:KIeHHUSI B Xode pe-
IMeHNUA 3a/1aY;

- BIQJIeHNe CTAHJAPTHBIMH IPHEeMaMH PelIeHUs ParluoOHAJIBHBIX U HpP-
pPanuOHATBHBIX, ITOKA3aTeJbHBIX, CTEHEeHHBIX, TPUTOHOMETPHYECKIX
VPaBHEHUH W HEPABEHCTB, UX CHCTEM; HCIIOJIb30BAHHE T'OTOBBIX KOM-
IIBIOTEPHBIX MPOTPAMM, B TOM YHCJIE OJI IIONCKA IIyTH PeIleHusa 1 HJI-
JIIOCTPAITUU PeIeHus YpaBHeHUH 1 HePaBeHCTB;

- cpOPMHUPOBAHHOCTD IPEACTABJICHUNH 00 OCHOBHBIX IIOHATHIX MaTeMa-
THYECKOT0 aHAJIN3a M UX CBOMCTBAX, BJIaJeHHE YMEHHEeM XapaKTepHu-
30BATh IIOBedeHHEe (PYHKIMK, HMCIOJIb30BAHNE IIOJIYYEHHBIX 3HAHHUI
JIJISI OMMCAHUA U aHAJIN3a PeaJIbHBIX 3aBHCHMOCTEH;

. BJIAQJIeHHEe OCHOBHBIMH MOHATUAMH O IIJIOCKHX M IPOCTPAHCTBEHHBIX
TeOMEeTPHYECKHUX (PUTYpaxX, UX OCHOBHBIX CBOICTBAaX; c(popMUpOBaH-
HOCTHb YMEHHS PACIIO3HABATH T'eOMeTpHUUYeCKHe (PUIYPHI HA YepTerKax,
MOIEJIAX W B pPeaIbHOM MHpe; IPHUMeHeHNe N3yYeHHBIX CBOMCTB TeO-
MEeTPHUUYECKHX (PUryp u POpMYyJI AJsd pellleHUus TeOMeTPHUYeCKHIX 3a0a4
¥ 33024 C IPAaKTHYECKUM COJAEPKAHUEM;

- cpOPMHUPOBAHHOCTD IIPEJICTABJICEHHUI O IIpoIeccax u SIBJCHUSIX, MMeIO-
IMTUX BEPOATHOCTHBIA XapaKTep, CTATHCTHYECKUX 3aKOHOMEPHOCTIX B
peaJTbHOM MHUPE, OCHOBHBIX HOHATHUAX 9JIEMEHTAPHOM TEOPHUH BEPOST-
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HOCTeW; YMEeHUMN HaXOOWTh U OIeHUBATH BEPOATHOCTH HACTYILICHHUSI
COOBITHH B IIPOCTEHIIMNX MPAKTHYECKUX CUTYAITUAX M OCHOBHBIE XapakK-
TEPUCTUKU CIAYIAUHBIX BEeJIMIUH;

. BJIaJiIeHWe HAaBBIKAMH HCIIOJIb30BAHUSA TOTOBBIX KOMIBIOTEPHBIX IIPO-
rpaMM IIPH peNieHur 3a7a4.

1.4. PexomMeHayeMoOe KOJHYECTBO YaCOB HA OCBOCHHE paldoyeii mporpaMmsbl yqeo-
HOIl JAUCHMIUIHHBI MO cnenuanabHocTH 22.02.04 «Opranuzanusi nmepeBo30K H
ylpasJjieHHe Ha Tpa”Hcnopre (mo Buaam)», 22.02.06 «CBapoyHoe npou3BOACTBOY,
09.02.04 «MudopMaunoHHbIE CHCTEMBI (110 OTPACIISIM)»:

MAaKCUMaJIbHOW yU4eOHON HArpy3Ku CTyaeHTa 358 4acoB, B TOM YHCIIE:

00s3aTeNbHON ay AMTOPHOM y4eOHON Harpy3ku oOyyaromierocs 239 yacos;
CaMOoCTOSITENbHON padoThl oOyyatomerocs 119 vacos.

2. CTPYKTYPA U COJAEPKAHUE YUEBHON JUCHOUTLIAHBI

2.1. O6beM yueOHOM IHCUHIIIMHBI H BUABI Y4e0HOii paboThI
AJs
23.02.01 «Opranu3anus nepeBo30K U YIPABJICHUE HA TPAHCTIOPTE (ITO BHIAM )»
22.02.06 «CBapo4HOE MPOU3BOJICTBO

09.02.04 «MH(popMaMOHHBIE CUCTEMBI (TI0 OTPACTISIM )

Buja yueOHoii paboThl Oo0vem uacoe
MaxkcumMasibHasi yueOHasi Harpyska (Bcero) 358
O0s13aTe/IbHAS ayIMTOPHAs Y4eOHasi Harpy3Ka (Bcero) 239
B TOM YHCJIE:
[IPAKTUYECKHAE 3aHATHS 120
CamocTosiTesibHasi pad0oTa CTyIeHTa (BCEro) 119
B TOM YHCJIE:
IToaroroBka pedeparon, 10KIAT0B 10
Pemenue 3an1a4 v ynpakHEHUH 45
[ToAroToBKa KOHCIEKTOB 14
PaboTa ¢ 1ONOJHUTEIBLHON IMTEPATYPOid 28
ITocTpoeHue quarpamMm, rpaukoB 4
Hsrorosnenune Moaenu 7
Co3nanue npe3eHTanum 11

HUmoeosas ammecmayus 8 hopme IK3AMeEHA
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Temaruvyeckuii NVIAH U COAEPKaHNE Y4eOHOH AUCHUTITIMHBI

MaTtTemMaTHnE K a

23.02.01 «Opranu3zanusi nepeBo30K M yIpPaBJeHHE HA TPaHcHopTre (M0 BHAAM)»
09.02.04 «AupopmannoHHbIE CHCTEMBI (110 OTPACJISIM)»
22.02.06 «CBapo4Hoe NpOU3BOACTBO»

HaumeHoBanmue pas-
A€JIOB U TeM

ConepxaHue yueOHOro MaTepuaJja, 1adé0paTopHbie
paﬁoTbI H NPAKTHYCCKHE 3AHATHSHA, CAMOCTOATE/Ib-
Hasi padoTa o0y4aromuxcs

Oo0nem
4acoB

Ypo-
BCHb
oCBOe-
HHUA

Pasznen 0. Beegenue B
npeamMeT

BBenenue 1 BXoqHOU
KOHTPOJIb

Copnep:kanue y4eOHOrO MaTepHasa

MaremaTika B HayKe, TEXHUKE, SKOHOMUKE, HHPOP-
MaIMOHHBIX TEXHOJOTHSIX M MPAKTHYECKON eATENb-
HoctH. Llenu v 3amaun u3ydeHust MaTeMaTHKU B y4pe-
KISHHUAX CpeaHero npodeccHoHanbHOro odpa3oBa-
HUSI.

[ToBTOpEHNE OCHOBHBIX MPABUI apuPMETUKH, (HOPMYJT
anreOps! u reomerpun. KonTpoabHas padora Ne 0 o
TeMe: «BXOAHONM KOHTPOIbY.

IpakTuyeckue 3aHsATHS

Pasznen 1. PazBurue
NMOHATHA O YHUCJIE

15

Tema 1.1 Passurtue mno-
HATHS O YUCJIIEe

Copnep:kanue y4eOHOrO MaTepHasa

OmnpeneneHue ENbIX U PALIMOHATBHBIX, T€HCTBUTETb-
HBIX YHCET.

Onpenenenue monyist yucna. [IpubnrmkeHHbIe BBIYUC-
JICHUSL.

IpakTuyeckue 3aHsATHS

Apudmernueckre onepany Hax AeHCTBUTENbHBIMU
yrcnamu. [IpeoOpasoBaHue BeIpaXKEHUH, CONEPIKALIIX
MOZYJIH.

CamocTrosiTeibHAs padoTa 00y4Ya0IMUXCsl

PaGora co cripaBo4HOI TUTEPATyPOI 110 TEMAM:
«I[IpusHaku nenumoctu unceny, «IIpudnmxeHHOe
3HAQ4YECHUE BEJIMYHUHBI U OTPEIIHOCTH U3Mepe-
Hul» KoHcnekT

Tema 1.2. Kommuiekc-
HBIC YHCJIa

Copnep:kaHue y4eOHOro MaTepHasa

Onpenenenne koMIuiekCHOro 4ymucna. CroxkeHue,
YMHO)KGHI/IG U OCJICHUEC KOMITJIICKCHBIX YHUCECII.

IpakTuyeckue 3aHsATHS

Apudmernueckre onepanuy HaJ KOMIUIEKCHBIMU
YUCJIAMHU.

CamocTtosiTesibHAs padoTa 00y4YAKOIHXCSI
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Joxnan no teme: «MCTOpUS OTKPBITUS KOMILJIEKCHBIX
qUCe»
Pemennie BapuaTUBHBIX 3a71a4.

Pa3zpnen 2. KopHn, cre-
MEeHH, JIorapugmol

46

Tema 2.1. Kopenb n-oit
CTETICHH

Copnep:kaHie y4eOHOro Marepuasa

OrnpeneneHne KOpHsST N-OM CTENEHW U €r0 CBOWCTB.
Brruucnenue KOpHs HaTypajbHOM CTENEHU U3 YUCIA.

IIpakTuyeckue 3aHsATHS

IIpeobpazoBanre NPpaLMOHATIBHBIX BIPAKEHHH.
Haxoxxnenne o01acTu TOMyCTUMBIX 3HAYEHUI BbIpa-
JKEHUH, COoZlepKalluX paaukainsl. Pemennue npocrei-
LIMX UPPALMOHAJIBHBIX YpaBHEHU. Pelnenne npo-
CTEHIINX HEPABEHCTB C PAAUKAIAMHUIO.

CamocTrosiTeibHAs padoTa 00y4Ya0IHXCsl

Pabora ¢ nONOSHUTETBHON TUTEPATYPOIL 11O TEMaM:
«HcTopust OTKpBITHS NOHATUS KOPHs», «JlokasaTens-
CTBO CBOMCTB KOPHSI».

Pemenne BapuaTuBHBIX 3a7a4.

Tema 2.2. CteneHs ¢
HeﬁCTBHTeHbeIM ITOKa-
3aTeNeM

Copnep:kanue y4eOHOro MaTepHasa

OmnpeneneHue CTeNEeHN C PallMOHANBHBIM ITOKa3aTeNeM
U €€ CBOMICTB.

OnpeneneHue CTeNeHU ¢ AEMCTBUTEIbHBIMU MTOKa3a-
TeJSIMU U ee cBONCTB. [Ipeobpa3zoBanne CTeNEHHBIX
BBIPA’KEHUI, HCIIOJIb3Ysl CBOMCTBA CTENEHH.

IpakTuyeckue 3aHsATHS

[IpeobpasoBanne BEIpAKEHHHA, COAEPIKALINX CTEIEHH.
Pemenne npocTenmnx NoKa3aTeNbHbBIX YPABHEHUN U
HEPaBEHCTB

CamocTtosiTeibHAs padoTa 00y4YaK0IHXCsI

Pabora ¢ yuebHoit mureparypoii o teme: «J{okasza-
TEJIbCTBO CBOMCTB CTEMICHMY.

Pabora ¢ yuebHoii nmureparypoii mo teme: «CTeneHb ¢
HUPPaUOHAJIbHBIM IMMOKA3ATCIICEMD . Koncmnexr
Pemenne BAPUATUBHBIX 3aa4.

Tema 2.3 Jlorapudm u
€ro CBOMCTBa

Copnep:kaHue y4eOHOro MaTepHasa

Omnpenenenune norapudma, IECITUIHOTO U HATYPaJlb-
Horo siorapudma. 3anrch OCHOBHOTO JiorapudMude-
ckoro Toxkaectsa. Ilepexon Kk HOBOMY OCHOBaHHIO.
IIpeobpazoBanne norapuMUIECKUX BBIPAKEHH.
[IpeoOpazopanue anredpandeckux BoipaskeHuil. Kon-
TpoJbHasi padora Nel o teme: «Jlorapudmsr. Cpoii-
CTBa JIOTAPHU(PMOBY.

IpakTuyeckue 3aHsATHS
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IIpeobpazoBanne norapupMUIECKUX BBIPAKEHHH.
[IpeobpazoBanne anredpanvdeckux BbIpaXKe-

Hull. Pemmenne npocTeimux norapuMuYecKux ypas-
HEHUI U HEPaBEHCTB

CamocTrosiTeibHAs padoTa 00y4Ya0IMXcst

Brimonnenue pedepara Ha TeMy «3HAYSHHE U UCTOPUS
MOHATHS JIorapupmay.

Co3nath Npe3eHTaIuio Mo UCTOPUU MAaTEMATUKHU
Pemenue BapuatuBHbIX 3aaa4 no teme «llepexon k
HOBOMY OCHOBaHHIOY.

Paszpen 3. Ilpsaimble n
MJIOCKOCTH B MPO-
CTPAHCTBE

34

Tema 3.1. Ilapannens-
HOCTb B ITPOCTPAHCTBE

Copnep:kanue y4eOHOrO MaTepHasa

Hsyuenue akcuom crepeomeTpuu. Jloka3aTenbCTBO
CIIEICTBUM aKCHOM.

BzaumMHOe pacnoyio’keHHe OBYX MOPSIMBIX B MPOCTPAaH-
ctBe. OmnpesneneHue mnapajjieNbHbIX U TMEPHEHANKY-
JSIPHBIX NpsiMbIX. 1 [pu3Haku napannenbHOCTH.

IpakTuyeckue 3aHsATHS

B3anMuOe pacnosiokeHue npssMou U miockocTu. B3a-
UMHO€ PaCMOJI0XKEeHUE MIIOCKOCTEH.

CamocTrosiTeibHAsE padoTa 00y4YAKOIHXCSI

Beimonrenune u 3ammra pedepara no reme «Mctopust
Pa3BUTHS CTEPEOMETPUI.

HsrorosneHne AeMOHCTPALIMOHHON MOJIENIN K TEOpEMe
0 MEPECEUEHUH JIBYX MJIOCKOCTEN TPEThEN.

Pemennie BapuaTUBHBIX 3a71a4.

Tema 3.2. Ilepnenau-
KYJISIPHOCTb B MPO-
CTPaHCTBE

Copnep:kanue y4eOHOrO MaTepHasa

Onpenenenue npsiMoi, NepEeHANKYJIAPHON MIOCKO-
cru. OmnpeneneHue NepneHANKYIApa U HAKJIOHHOM.
Jlokas3aTenbCTBO TEOPEMBI O TPEX MEPNEeHIUKYIApax
OmnpeneneHue U NOCTPOEHUE yIla MeXAY NPsAMON U
IJIOCKOCTBIO, IBYTPAHHOIO yIJa.

Hzobpakenne npocTpaHcTBeHHBIX Guryp KoHTpoub-
Hast padota Ne2 no teme: «IlepneHnUKyISIpHOCTD B
POCTPAHCTBEY.

IpakTuyeckue 3aHsATHS

IIpusnak nepneHauKyIApHOCTH 2-X miIockocTel. I'eo-
MeTpHUecKue npeodbpasoBanus nmpocrpaHcTsa. [lo-
CTPOECHUE CEUEHUIT

CamocTtosiTe1bHAs padoTa 00y4Ya0IHXCsl
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HsrorosneHue 1eMOHCTPALMOHHON MOJENN K TeopeMe
0 TpeX MepHeHAUKYIIsIpax.

Pabora ¢ yuebnoii nureparypoii o teme: «Ilapan-
nenbHbINA nepenoc. Ilnomanb OpTOroHanbHON MPOEK-
LU,

Pemenne BAPHUATUBHBIX 3aa4

Paszgen 4. Komouuna-
TOPUKA

14

Tema 4.1. DneMeHTbI Conep:xanne yueOHOro MaTepuaa

KOMOMHATOPHKH Onpenenenne OCHOBHBIX MOHATHI KOMOMHATOPHKH:
NEPECTAHOBKH, COUETAHUS, PA3MEIICHHUS. 3aIiCh
dopmysibl OuHOMa HetoTOHA. AHaNMU3 CBONCTB OMHO-
MHHAJIBHBIX KO3()PHUIIHEHTOB.

TpeyroabHuk Ilackans

IpakTuyeckue 3aHaATHS

bunom HeroToHa.

CamocrosiTe1bHAs padoTa 00y4aromuxcsi

Cozpanue npesenTtauuu rno teme: «lcropus craHoB-
JIeHUs1 KOMOMHATOPUKI.

Pabora ¢ OmONHUTEIBHON TUTEPATY PO IO TEME:
«CoueTaHusi C TOBTOPEHUSMUY.

Pemenne BapuaTUBHBIX 3a7a4.

Pa3zpnen 5. Koopauna-
Thl H BEKTOPbI

26

Tema 5.1. BexTopsl B Copep:xanne yueOHOro MaTepuaa

IIPOCTPaHCTBE Omnpenenenue BekTOpa, MOXyJs BeKkTopa. PaBeHCTBO
BeKTOpOB. Clio’keHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha 4ncio. PaznokeHne BeKTOpa MO HAIPaBJICHUSM.
Onpenenenue yria Mexay AByMs BekTopamu. IIpoek-
L[1s1 BEKTOpa Ha OCh. BpIuucieHne KoopauHaT BEKTO-
pa, CKaJIsIPHOTO ITPOU3BEIEHNE BEKTOPOB.

IpakTuyeckue 3aHsATHS

JleficTBUs HaJl BEKTOPAMH.

Haxoxnenue yria Mexay BEKTOPaMHU.
Hcnonbp3oBanue BEKTOPOB MPH PELICHUH MaTeMaTH4e-
CKMX U NMPUKJIAAHBIX 3a7a4.

CamocTrosiTeibHAs padoTa 00y4Ya0IMXCcsi

Pabora ¢ yuebHOI uTepaTypoii 1o Temam:
CyMMa HECKOJIbKUX BEKTOPOB
IIpoexuus BekTOpa Ha OChb

Tema 5.2. ITpsmo- Cogep:xanue yaeOHOTroO MaTepuaa
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yroJibHasi CUCTEMa KO-
OpAUHAT B POCTPaH-
CTBE

BBeneHue mnpsIMOYroibHOH (IEKapTOBOI) CHCTEMBI
KOOPAMHAT B MPOCTPaHCTBE. Pa3noxeHue BekTOpa Mo
KOOPJAWHATHBIM BEKTOPAM.

Benenue GopMyIibl pacCTOSHUS MEKAY ABYMS TOY-
KaMHU.

BeiBOn ypaBHeHUH ceprl, MIIOCKOCTH U TPSMOM.
Hcnonp3oBanue KOOpAUHAT U BEKTOPOB IPU PELICHUN
MaTeMaTUYeCKUX U MPUKJIaIHbIX 3a71a4. KoHTpoJb-
Hast pabota Ne3 no Teme «KoopAanuHATHI U BEKTOPBD).

IIpakTuyeckue 3aHsATHS

Koopaunarte! Bexktopa. nuHa BekTopa. [leicTeus Hag
BekTopaMu. CKalsspHOE MPOU3BEIEHIE BEKTOPOB.
CocraBnenune ypaBHeHUH cepsl, IIIOCKOCTH, TPSMO.
Hcnonb3oBaHue KOOpAUHAT NPU PELIEHUHU MaTeMaTH-
YEeCKUX U MPUKJIATHBIX 3a/1a4

CamocTrosiTeibHAs padoTa 00y4Ya0ImuXxcst

Bemonnaenune pedepara Ha Temy «Ku3Hb 1 TBOpUe-
ctBO P.Jlexapra»

Pabora ¢ yuebHOit 1 cipaBOYHOH JIUTEPATypOIt 1O Te-
Me: «CriocoObl 3a1aHusI TPSIMOID

Pabora ¢ yuebHoii nmurepartypoii 1o Teme «BexkTtopHoe
3a/laHie NPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE»

Paszgen 6. OcHoBBI
TPHUIOHOMETPHH

50

Tema 6.1. IIpeobpazo-
BaHUE€ TPUTOHOMETPHU-
YECKHUX BBIPAKCHUN

Copnep:kaHue y4eOHOro MaTepHasa

Onpenenenue paguaHHONW MEpHI yIila, CHHYCA, KOCH-
HyCa, TAHT€HCA U KOTAHI'€HCA YMCIIA.

J10Ka3aTenbCTBO OCHOBHBIX TPUTOHOMETPUYECKUX
TOKAECTB. (POPMYJI IPUBEICHHUSI.

3amuce GopMyI CHHyCa, KOCHHYCa U TAHT€HCA CYMMBI
Y Pa3HOCTH [IBYX YIJIOB, CHHYCAa U KOCHUHYCa JIBOMHOIO
yrina; GopMyJ1 MOJIOBUHHOTO yTJIa.

IIpeobpazoBannsi CyMMBI TPUTOHOMETPUIECKIX
(byHKUMH B IpOM3BENEHNE U IPOU3BENCHUS B CYMMY.
BripaxxeHne TpuroHoMeTpudeckux QyHKIUA depe3
TAHI€HC NTOJIOBUHHOTO apryMEHTa.

IIpeobpazoBanus MPOCTEHIINX TPUTOHOMETPHUIECKUX
BeIpaxkeHuil. KonTposbHasi padora Ned o teme
«IIpeobpazoBaHne TPUTOHOMETPUIECKUX BBIpAXKe-
HUI»

IpakTuyeckue 3aHsATHS

12
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Bruucnenne 3HaUSHUH TPUTOHOMETPUIECKUX (PYHK-
1005071

Omnpenenenue 3Haka TPUTOHOMETPUUECKOTO BbIpaske-
HUs

DOopMyJIbI CIOKEHUSA

[IpeobpazoBanne CyMMBbI B IPOU3BENCHUE U OOPATHO
Bripaxxenne TpuroHoMeTpudeckux GyHKIUI depes3
TAHI€HC MIOJIOBUHHOIO apIyMEHTa

DopMy bl TPUBEAECHUS.

[IpeobpazoBanne TPUTOHOMETPHUUECKUX BBIPAKECHHUN
Pemenre TpUroHOMETPUYECKUX YIIPAKHEHUN

CamocTrosiTeibHAs padoTa 00y4Ya0IHXCsl

Pabora co cripaBO4YHOI TUTEPaATyPOil IUTII COCTABICHUS
TaOJIUIIBl COOTHOIIEHHH PAJaHHON U TPagyCHOM Me-
PBI OCHOBHBIX YIJIOB.

Bemonnaenue pedepara Ha Temy: «Mcropust cTaHOB-
JIEHUs] U Pa3BUTUS TPUTOHOMETPUINY .

Pabora ¢ Tabanuamu bpanguca auist BEIMUCIEHHUS CHHY-
ca M KOCHHYCA.

Pabora co cripaBo4HOit uTeparypoii o teme: «Pop-
MYJIbI IOJIOBUHHOIO apryMeHnTa. @opMyJiel yrioB 30 U
4o.

10

Tema 6.2. Tpurono-
METPUUYECKHE yPaBHe-
HUS U HEPaBEHCTBA

Copnep:kanue y4eOHOro MaTepHasa

Omnpenenenue apkcuHyca, apKKOCUHYyCa, apKTaHT€HCa
YHUCIa.

Pemenue npocTelinX TPUTOHOMETPUYECKUX YpaBHE-
HUM.

Haxoxnenue peieHuii B 3aJaHHOM MPOMEKYTKE
Pemenne npocTeNmmux TPUrOHOMETPUIECKUX HEpa-
BEHCTB.

IpakTuyeckue 3aHsATHS

Pemenrie TpUroHOMETPUYECKUX YPABHEHHI € TOMO-
IO TpeoOpa3oBaHUIA

I'paduyeckoe pereHne TPUTOHOMETPUIECKUX YPaB-
HEHUI

Pemenrie TpUrOHOMETPUYECKUX HEPABEHCTB.

CamocTtosiTeibHAs padoTa 00y4Ya0IHXCsl

PaGorta co cripaBo4HOI TUTEPATyPOIi 1O COCTABICHHIO
TaOJUIIBI 3HAUEHUH OOPATHBIX TPUTOHOMETPHUECKUX
(YHKUNH OCHOBHBIX YTJIOB.

BrimonHenne pacueTHOH paboThI IO PEUISHHUO YpaB-
HEHUI

Pabora ¢ yuebHoit 1 cipaBOYHOH JIUTEPATYPOH 11O Te-
Me: «@opMyibl 111 OOPATHBIX TPUTOHOMETPHUECKUX
byHKIHIDY.

Pemenne BapuaTHBHBIX 33124
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Paszpen 7. ®yHKuMu 1
rpa¢guku

27

Tema 7.1. dyHkuuu, ux
CBOWCTBA ¥ rpaduKu

Conep:kanue yq4eOHOro MaTepHasa

Onpenenenrie GyHKUUU, ee 00JACTH OMpEAeNieHUs U
MHOXKECTBA 3HaUeHUIl;, rpaduka QyHKLINH.
IToctpoenue rpadukoB (PyHKUUH, 3aaHHBIX Pa3JIdd-
HBIMH CITIOCOOaMHU.

3anuck CBOHCTB (PYHKIIMH: MOHOTOHHOCTD, YETHOCTb,
HEUETHOCTb, OTPAHUYEHHOCTD, IEPHOAHYHOCTb.
HaxoxneHue mpoMeKyTKOB BO3pacTaHus W yObIBa-
HUsI, HAMOOJBINEro U HAUMEHBIIErO 3HAYCHMs, TOUEK
skcTpemyma. [IpumMepsl (QyHKIMOHANBHBIX 3aBUCHMO-
CTell B peasbHBIX Ipoueccax U sipneHusx. Omnpenene-
HUe 0OpaTHBIX PYHKIH.

IpakTuyeckue 3aHsATHS

Cxema uccnenoBanus QyHKIIH

[IpeoOpazopanue GyHKUMN U NEHCTBUS HAJ HUMU
Cummerpus pyHkuii u npeoOpasoBaHue ux rpadu-
KOB

CamocTrosiTeibHAsE padoTa 00y4Ya0IHXCsI

[MoarotoButh HoKNaA MO TeMe «DyHKIHS»
Odopmuts Tabnuily 1o BumaM npeodpasoBaHus
byHKIIUN

Tema 7.2. CteneHHblIe,

MOKa3aTebHbIE, JIOTra-

pudmHuyuecKue u TpPUro-
HOMeTpU4ecKne (yHK-
LIUU

Copnep:kanue y4eOHOrO MaTepHasa

Onpenenenus pyHKUUi, ux cBoiicrsa u rpaduxu. O6-
paTHbIE TPUTOHOMETpUYECKUE QYHKIIMH.
[IpeoOpaszosanust rpadukos. [TapannenbHblii mepeHoc,
CHUMMETpPHsI OTHOCUTEJIBHO OCEil KOOPIAMUHAT U CHM-
METpUsl OTHOCHTEJIbHO Ha4yajia KOOPAHHAT, CHMMETPHS
OTHOCHUTEJIbHO NPSIMOH Y = X, PaCTSDKEHUE U CKATHE
BJIOJIb OCEH KOOPAWHAT.

IpakTuyeckue 3aHsATHS

UccnenoBaHue CTENEHHBIX (PYHKLIUN
Uccnenosanue norapupmudeckux Gyakumii I'paduku
TPUTOHOMETPHUYECKUX (PYHKIIUH

CamocTrosiTe1bHAs padoTa 00y4aromuXxcsi

Uccnenosanue y=lg(x) u y= In(x), mocrpoenue rpa-
¢dukos

Pabora ¢ yuebnoii nmureparypoii mo temam: «I paduk
rapMoHu4ecKoro konebanus. Cioxenne KoneOaHui.
[Tpumeps! U3 QU3UKU U HNEKTPOTEXHUKI»

PereHrie BapuaTHBHBIX 3a/1a4.
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Pasznen 8. Muoro-
IPAHHHKH H KPyIJble
TEJIA

36

Tema 8.1. MHororpas-
HHUKH

Conep:xkanue yaeOHOro MaTepHasa

10 2

Omnpenenenyue MHOTOTpaHHUKA U €M0 OCHOBHBIX 3Jie-
MEHTOB.

ITocTpoenue pa3BepTKH, MHOTOIPaHHbIX yriioB. Knac-
cU(UKaUsg MHOTOIPAHHUKOB (BBIMYKJIbIE, TIPSIMBIE,
npaBuibHbIE). M3yueHne TeopeMbl Jiinepa.
OnpeneneHue 1 MOCTPOCHUE MPSIMON M HAKJIOHHOM
npusMel. Onpenenenye npaBuIbHOM pu3Mbl. Omipe-
JeJICHHEe U TIOCTPOCHHUE Mapajulesenumnena, Kyoa.
Ornpenenenue U NOCTpOEHHE MUPAMUbL, IPABUIIbHOM
MUpPaMUJIbl yCEUEHHON nMupaMubl, Terpasapa. Cum-
MeTpHUH B Ky0Oe, B mapauiesienuIiesie, B Ipu3Me 1 Mu-
pamuze. Iloctpoenne ceuenust kyda, mpyU3MbI M TUpa-
muabl. [Ipeacrasnenue o MpaBUIIbHBIX MHOTOTPaHHU-
Kax (TeTpasap, KyO, OKTasap, JOAEKa3AP U HKOCASD).
Kontpoabnas padora NeS no teme: «MHOrorpaHau-
KID).

IpakTuyeckue 3aHsATHS

IToctpoenue ceueHui.
HpaBI/IJ'IbeIe MHOT'OrpaHHUKN

CamocTtosiTesibHAs padoTa 00yUYal0ImMUXCs

Pabora ¢ yuebHoit murepartypoii o temam: KMHOTO-
rpaHHble yribl. Teopema Diinepa»; «3Be34arble MHO-
rorpaHHuky. Kpucramisl — mpupoaHble MHOTOTPaHHH-
Ky, «CHUMMETpHsI B IPUPOIE, TEXHUKEY.
H3rorosiieHNe MOJIEIH MHOTOTPAHHHKA.

Tema 8.2. Kpyrnsie Te-
aa

Copnep:kaHie y4eOHOro MaTepHasa

Onpenenenue UUIMHAPA U KOHYCA, YCEYEHHOTO KOHY-
ca, UX OCHOBHBIX 3JieMeHTOB. IlocTpoeHue pa3BepTky,
OCEBbIX CEYEHU U CeUeHU, apajuebHble OCHOBA-
HUIO.

Omnpenenenne map u ceprl. [locTpoeHne nx ceueHmi.

IToctpoenue kacaTenbHOM MIOCKOCTh K chepe. Kon-
TpoabHas padoraNe6 no teme: «Tena u moBepxHO-
CTH BPALLCHUS

IpakTuyeckue 3aHsATHS

IToctpoenue cevueHui.
BrricaHHbIe 1 OITMCAaHHBIE TENA BpallCHHAA.

CamocTtosiTe1bHAs padoTa 00y4Ya0IHXCsl

Hanucate koHCekT o teme "I1naTtoHoBbI Tena",
«ApXUMeNOBBI TETA»

H3roToeneHne MoAenu WINHAPA ¢ 3aJaHHBIMU Tapa-
METpPaMHU.

Peinenue BapuaTUBHBIX 3a7a4.
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Pazgen 9. Hauaua ma-
TEMATHYECKOI'0 AHA-
Ju3a

35

Tema
9.1 ITocaenoBaTeIbHOC
TH U NIPEAEIbI

Conep:kanue yq4eOHOro MaTepHasa

Omnpenenenue Nocnea0BaTENbHOCTH.

XapakTepucTHKa CriocoOOB 3aJaHNs U CBOWCTB YUCIIO-
BBIX MOCJIef0BaTeIbHOCTeH. Onpeaenenue npeaena
nociaenosarenbHOCTU. CylecTBOBaHUE Mpenesaa Mo-
HOTOHHOMN OrpaHUYeHHOMN nocneaosareabHoCcTH. CyMm-
MHPOBaHHUE MOCIENOBATENbHOCTEN. Brrunciaenue
CyMMBbI OECKOHEUHO yOBIBaIOLIEH reOMeTpUIeCKOi
IIPOrPECCUHU.

IpakTuyeckue 3aHsATHS

Boruncnenue npenenaos NoCiIeq0BaTENbHOCTEN

CamocTtosiTeibHAs padoTa 00y4Ya0IHXCsl

Pabora ¢ yuebnoii mureparypoii mo temam: «Cymma
OeckOHEYHO YOBIBAKOIIEel reOMeTPUIeCKON mporpec-
cumny; «CylecTBoBaHHe Mpeaesia MOHOTOHHOH orpa-
HUYEHHON MOoCeNoBaTebHOCTHY . KOHCHEKT

Tema 9.2. Ilpenen u
NpON3BOAHAS (PYHKLINU

Conep:kanue yq4eOHOro MaTepHasa

Onpenenenue npenena QyHKINHA B TOUKE 1 HA OECKO-
HEYHOCTH, HENPEPBIBHOCTH (PYHKLINH.

Omnpenenenue npon3BOIHON PYHKLNH, €€ T€OMETPH-
YEeCKOro M (PU3MUYECKOTO CMBICIIA.

Uzyuenue npasun u popmyn nuddepeHnnpoBaHus
OCHOBHBIX 3JIEMEHTAPHBIX (PYHKUMN. Brrancnenne
MPOM3BOIHON (PYHKLIUH.

Omnpenenenue BTOPOM MPOU3BOIHOM, €€ reOMeTpUYe-
CKOTO ¥ (DM3UYECKOrO CMBICTIA.

Brrancnenue nponsBoaHol oOpaTHOH QyHKIMH U
KOMITO3UIINH (DYHKITHH.

IpakTuyeckue 3aHsATHS

Dopmynsl audhepeHInpOBaHUS
IIponsBonHas CIOXKHON (PYHKINU

CamocTrosiTeibHAs padoTa 00y4Ya0IMUXCsl

Pemenue BapuaTuBHBIX 3aAa4 0o TemaM: «Haxoxae-
HUE CKOPOCTH MpOoLecca, 3a1aHHOTO (hopmyJioii u rpa-
bukom»; «Inddeperumnposanue odparHoit GPyHKIHI

Tema 9.3. IIpumenenue
MIPOU3BOJHOM K UCCIIe-
IOBaHUIO (PYHKIIUU

Copnep:kanue yq4eOHOro MaTepHasa

BriBon ypaBHeHnus kacarenbHOH. [Ipumenenue npous-
BOJIHOM K UCCIIEOBAHUIO (DYHKIIMHA U TIOCTPOCHUIO
rpaduKoB.

Hcnonp3oBanue NponU3BOIHON A HAXOXKIECHUS
HaWJIy4lIero pelleHns B IPUKIAaHbIX 3aaa4dax. [Ipu-
MEHEHHE NMPOU3BOAHON K HCCIIEIOBAHUIO (PYHKLUH U
noctpoenuro rpapukos. HaxoxxneHne ckopocT Ist
nporecca, 3aganHoro Gopmysioi u rpapukom. Kon-
TpoabHast pabora Ne7 no teme: «IIpousBonnHas»
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IpakTuyeckue 3aHsATHS

UccnenoBanust GyHKIUI U MOCTPOSHHE IPahUKOB.

CamocTrosiTeibHAs padoTa 00y4Ya0IHXCsl

Pabora ¢ yuebHnoii nmureparypoii o teme: «IIpudmau-
JKEHHO€ BBIUHCJICHUE MPON3BOAHOI. KOHCIEKT.

Pazgen 10. MaTerpan
H €ro IpuMEHCHUE

23

Tema 10.1 IlepBoo0-
pasHasi 1 MHTerpa

Conep:kanue yq4eOHOro MaTepuasa

Omnpenenenne nepBoodpa3HON, HEONPEAETICHHOTO U
OIpeAeNIeHHOrO UHTerpasa.

IIpuMeHeHMe onpeeNeHHOro HHTerpana sl Haxoxk-
JE€HUS TUIOLAAU KPUBOJIUHENHON Tpaneuuu. @opmyia
HetoTona—Jleiibuuna.

IIpumenenmne nuTerpana B ¢pusnuke u reomerpun. Kon-
TpoJbHasi padora Ne8 o teme: «IlepBooOpasHas u
HHTETrpay

IpakTuyeckue 3aHsATHS

Haxoxnenne nepBooOpa3HOil QyHKIHH.
Beuucnenne onpeaeneHHOro HHTErpaia no popmyse
Hetorona-Jletibanna

Haxoxnaenus miomaau KpUBOJIMHEMHON TpaneLuu.

CamocrosiTeibHAs padoTa o0yuaomuxcs

Cosznanue npeseHTanuu Ha TeMy «Pusndeckuil u reo-
METPUYECKUI CMBICI HHTErpajay.
Hanucanne koncnekra no teme «@opmyna Tennopa»

Pa3nen 11. DnemeHTbI
TeOPHUsi BEPOSITHOCTEH
H MaTeMaTHYecKas
CTATHCTHKA

19

Tema 11.1. DnemeHTsI
TEOPUU BEPOATHOCTEN

Copnep:kanue y4eOHOro MaTepHasa

Omnpenenenne coObITHsL, BEPOSITHOCTH coObITHS. Cllo-
JKEHHE U YMHOXXEHHE BEpOSITHOCTEN.

JluckpeTHas ciydaiiHas BEJIMYMHA, 3aKOH €€ pacrpe-
neneHus. YucnoBble XapaKTepUCTUKN AUCKPETHOM
ciy4aitHoOH BenuuuHbl. [IoHsATHE 0 3aKOHE OONBIINX
YHCell.

IpakTuyeckue 3aHsATHS

Brruucnenue 4uCioBbIX XapaKTePUCTHUK TUCKPETHON
CIy4alHOW BEJIUYUHBIL.

CamocTtosiTeibHAs padoTa 00y4Ya0IHXCsl

Pabora ¢ yuebHoi1 1 cnipaBouHOH HHPOpMaLKEi 1Mo
TeMe: «CTaTUCTHUECKOE OTPENETICHUE BEPOSITHOCTIY.
Pemenne BapuaTUBHBIX 3a7a4.

Tema 11.2. DnemMeHTsI

Conep:kanue yq4eOHOro MaTepHasa
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MaTeMaTUYeCcKOl cTa-
THUCTUKHU

[IpencraBnenne naHHbIX (TaOIUIIBI, TUATPAMMBI, Tpa-
¢bukn), reHepaibHast COBOKYITHOCTb, BEIOOPKA, Cpen-
Hee apudmeTnueckoe, Mequana. Pemenne 3anaq Ma-
TeMaTudeckoi craructuku. KonrpoabHas padora
N9 o Teme: «Teopusi BEpOSITHOCTH»

CamocTrosiTe1bHAsI padoTa 00y4yaromuXxcsi
Pemenue 3a1a4 Ha HAXOXKIEHUE CPEHETO aprUPMeTH-
YECKOTo

Pazagen 12. YpaBHe- 31
HHSl M HEPABEHCTBA
Tema 12.1.Memoos: Copep:xanne yueOHOro MaTepuana 4 3

peutenuil ypasHenui

[IpeobpazoBanne ypaBHEHUH B paBHOCWIIbHBIC AaH-
HBIM.

Pemenne paunuoHanbHbIX, HPPALUOHANBHBIX, IOKA3a-
TEJBHBIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUIECKHX
YPaBHEHHUH.

AHanM3 OCHOBHBIX IPUEMOB peLIeHHs] ypaBHEHUN
(pa3iokeHne Ha MHOJKUTEIH, BBEICHHE HOBBIX HEH3-
BECTHBIX, TIOICTAHOBKA, I'PahUUeCKUil METON).
IIpumeHnenne MaTeMaTUYECKUX METOJOB AJIs PELIEHUs
COep KaTeNIbHBIX 3a7a4 U3 PA3JIMUHBIX OOnacTei
HayKu U npaktuku. MHTepnperanus pe3ynprara, y4er
peanbHbIX OrPaHUYECHUN

IpakTuyeckue 3aHaATHSA

Pemenne cucreMm ypaBHEHUN
Tpuronomerpuyeckre ypaBHEHHs.

CamocTtosiTeibHAs padoTa 00y4Ya0IMNXCsl

Pabora ¢ yuebHnoii nmureparypoii o teme: «Iloteps
KOpPHEHN B ypaBHEHUsIX». KOHCIEKT.

Pemenne ypasHeHuii ¢ napameTpamu

Pemenne HeCTaHAAPTHBIX YPABHEHUIN U METObI UX
peLIeHus.

Tema 12.2.Memoow
peuieHii HepaseHcmas

Conep:kanue yueOHOro MaTepHasia

IIpeobpazoBanne HEPABEHCTB B PABHOCHIIbHBIC 1aH-
HBIM.

Pemenne pannoHanbHbIX, HPPALIMOHATIBHBIX, TOKA3a-
TEJBHBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUIECKHX
HEPABEHCTB.

AHaI13 OCHOBHBIX PUEMOB PELIEHHs] HEPABEHCTB.
Pemennie HepaBeHCTB METOIOM UHTEPBAJIOB.
Hcnonp3zoBaHue CBOWCTB U rpaduKOB PyHKUUH MpH
pELIeHUH YPaBHEHUI 1 HEPABEHCTB.

H300pakeHne Ha KOOPAUHATHON MNIOCKOCTU MHOXe-
CTBa PELICHNUI YPABHEHUI U HEPABEHCTB C ABYM I1e-
PEMEHHBIMHU U UX CUCTEM.
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Pemennie ypaBHeHUI U HEPABEHCTB C JBYMs HEU3-
BECTHBIMH, CUCTEM YPABHEHUN U HEPABEHCTB.
IIpumenenne MmaTeMaTUYECKUX METONOB JJIs1 PELIEHUs
COep KaTeJIbHBIX 3a7a4 U3 PA3JINUHBIX OOnacTei
HayKu U npakTtuku. MHTepnperanus pe3ynbrara, y4er
peanbHbIx orpannyeHuil. KonrpoabHas padora Nell
1o Teme: «MeToabl pelIeHN HEPABEHCTBY

IIpakTuyeckue 3aHATHS

Pemenue norapuMuiyeckux v Moka3aTreabHbIX Hepa-
BEHCTB
Pemenne TpUroHOMETPUYECKUX HEPABEHCTB

CamocTrosiTeibHAs padoTa 00y4Ya0IHXCsl

Jloka3aTenbCTBO HEPABEHCTB.

Pemennie ypaBHEeHUI U HEPABEHCTB C ABYMsI IEPEMEH-
HBIMH.

Hccnenosanue ypaBHEHUH U HEPABEHCTB C IapaMmeT-
pamu

Bcero

358
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3. YCJIOBUA PEAJIN3AIIMN YYEBHOM TUCIIUITIINHBI

3.1. TpeGoBaHusi K MHHUMAJIBLHOMY MAaTEPHATBHO-TEXHHYECKOMY oOlecreve-
HHIO

Peanuzanus yueOHO#M nucuumummHbl TpeOyeT Hamuusl y4eOHOro kaOWHEeTa Mmare-
MaTHKa

O6opynoBanue yueOHOTro KaOuHETa:

M0CaI0YHBIC MECTA MO KOJIMUECTBY 00YHAFOIIUXCS

padouee MeCTO TpenoaaBaTens

- y4eOHO-METOAUYECCKU I KOMIUIEKC MO AUCIUIUTMHAM «AnreOpay, «['eoMmeTpusiy
- HarJIaIHBIC TTOCOOUS:

TaOIULIBI

HAOOp MozeNel CTEPEOMETPHUICCKHX TEI

TexHUYeCKUE CpecTBa 00YUEHUS:
- KOMIBIOTEP

- CD-nuckn

- KaJIbKYJISITOPBI

3.2. HapopmanuonHoe obecnedeHne 00y4eHust
Ilepeyenb pexkoMeHayeMbIX y4eOHbIX M3AaHuii, UHTEpHET-pecypcoB, A0MOJI-
HUTEJIbHOM JINTepPaTypbl

OCHOBHASI JINTEPATYPA

JUIs CTYIEHTOB

bawmarxoe M. . Maremaruka: anreOpa U Hadajia MaTeMaTHYECKOrO aHaIn3a,
TEOMETPHUS: BJIEKTPOHHBIA YUEOHUK TS CTYI. YUPEKIAEHU npod. oOpa3oBaHusl,
ocBanBaromux npodeccun u cnenuaabHoctn CI10 — M., 2017,

bawmarxose M. . Maremaruka: anreOpa U Hayajia MaTreéMaTHYeCKOro aHaau3a,
reoMeTpusi: COOpHUK 3a1ad MpoUIbHOW HAMpaBICHHOCTU: y4eO. mocodue s
CTYJECHTOB YUpexKAcHUN npod. 00pa3oBaHus, OCBAMBAIOLINX MPOPECCHN U CHELH-
anpHOCTH CITO — M., 2017.

bawmarxose M. . Maremaruka: anreOpa U Hadajia MareéMaTHYeCKOro aHaau3a,
TEOMETPUS: SJEKTPOHHBIM yU4eOHMK, 3aJa4HUK. y4eO. mocodue Ay CTyd. y4dpe-
JKACHUMN cpell. mpod. 00pa30BaHus: U3IATEIbCKUI HEHTP «Akanemusy, 2014.

Anumos [L1.A. u op. Maremaruka. DneKTpOHHbIN yueOHUK. AnreOpa W Havasa
MaTeMaTH4eCKOr0 aHannu3a, reoMeTpus. AnreOpa W Hadala MareMaTHYECKOro
aHaym3a (0a30BbId M yrinyOneHHbId ypoBHH). 10—11 knaceel. — M., 2012.

Amanacan JI. C., bymysos B. ©., Kaoomyes C. b. u Op. DNEKTPOHHBIN YYEOHUK.
['eomeTpus (6a30BbIi U yriyOneHHbli ypoBaH). 10—11 kimaceel. — M., 2013.
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Noropenoe A.B. 'eomeTpus 10-11 Kiaccbl: 3NeKTPOHHBIA Y4eOHUK A1 06LLe-
06pasoBaTe/ibHbIX OpraHu3aunid: 6a3oBblil 1 NPOUbHBIA YPoBHKU / 13 n3g., M.:
MpoceelleHne, 2014.

Konmoropos A.H.  Anrebpa n Hayana matemaTnyeckoro aHanmsa 10— 11 knac-
cbl. — M., lNpocBseLeHne, 2011.

[ns npenogasaTteneii

depfepanbHbIi 3aKOH 0T 29.12.2012 Ne 273-d3 «O6 o6pazoBaHUM B Poccuit-
ckon degepaumm».

Mpuka3 MuH1cTepcTBa 06paszoBaHnsa U Haykn P ot 17.05.2012 Ne 413 «O6
YTBEPXAEHUN (heflepa/lbHOro rocyAapCTBeHHOro 06pa3oBaTeNbHOro CTaHgapTta
cpeaHero (MonHoro) oobuwero 06pasoBaHNs».

Mpvka3 MuH1cTepcTBa 06pazoBaHnA U Haykn P® ot 29.12.2014 Ne 1645 «O
BHECEHUW M3MeHeHWI B lNpukas MuHUCTepCTBa 06pa3oBaHMs U Hayku Poccuia-
ckon depepaumm o1 17.05.2012 Ne 413 «“O6 yTBEpPXAEHUN (hefepaslbHOro rocy-
[AApCTBEHHOrO0 06pa3oBaTe/IbHOro CTaHgapTa cpefHero (MonHOro) obuiero obpa-
30BaHNA”»,

[Mucemo [enapTameHTa rocyapCTBEHHON MOMTUKA B cthepe MOArOTOBKMU pa-
6ounx kagpos 1 AMNO MuHuctepcTea obpasoBaHnsa 1 Hayku P® ot 17.03.2015 Ne
06-259 «PekomeHAaUMM NO OpraHuM3auumM rnosyyeHus cpeaHero obulero obpaso-
BaHWA B rpefesniax 0CBOeHWs1 06pa3oBaTe/ibHbIX NMporpaMM CpefHero npogeccuo-
Ha/IbHOro 06pa3oBaHUs Ha 6a3e OCHOBHOMO 06LLEro 06pasoBaHUs C YYeTOM Tpe-
6oBaHWI (hefilepanbHbIX FOCYAapPCTBEHHbIX 06pa3oBaTe/lbHbIX CTaHAAPTOB N NONY-
4aemoi npogieccun N cneunanbHOCTU CpeaHero NpPoMeccnoHabHOro 0bpaso-
BaHUA».

LLInxoBa H.A. MeTtoanyeckoe nocobme nNo matemartuke(3/1eKTPOHHOE MOCO6Ke)
«Anrebpa 1 Ha4yasIo MaTeMaTUYeCcKoro aHaim3a, reometpus» ana 10-11 knaccos
(6a30BbIi1 YpoBeHb) 2013 T.

BalwmakoB M.W. Matematumka: kH. Ans npernogasatens: MeTof. nocobve. — M.,
2013
MHTEPHET-pecypehbl

www.fcior.edu.ru (MH(opMaLMOHHbIE, TPEHUPOBOYHbIE M KOHTPO/IbHbIE MaTe-
puasbl).

www. school-collection.edu.ru (EanHas Konnekumn uUMppoBbIX 06pa3oBaTeib-
HbIX PeCypcoB).


http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJIBbTATOB OCBOEHUSA YUEBHOI

JUCHUATLINHBI

KoHTpoJb 1 oneHka pe3yabTaToB OCBOEHUS YUEOHOW NUCUUIUIAHBI OCYIICCTBIIS-
€TCSl MIPEMOJABATENIEM B MPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHATUI, TECTUPO-
BaHWsl, @ TAKXKE BBINOJHEHHS O0YYAOUIMMHKCS WHIMBUAYATbHBIX 3aaHUN.

Pe3yabTarsl 00yyeHust
(ocBOCHHBIC YMEHHS], YCBOCHHbIE 3HAHUSA)

DopMbI U METOAbI KOH-
TPOJISl H OLCHKH pe3yJbTa-
TOB 00Y4eHHUsA

Ymenns:

BBITIOJHATH apu(PMETHUECKUE TCHCTBUS HAJ1 YU CIIa-
MU, COYETAst YCTHBIE U MACbMEHHBIC TPUEMBI;, HAXO-
IUTh MPUOIN>KEHHBIE 3HAUEHUST BEJIMYMH U MTOrPeNl-
HOCTH BBIYMCIICHHUH (A0CONMIOTHAS M OTHOCUTENBHAS ),
CPaBHUBATh YMCIOBBIC BEIPAKEHUS,

HAXOAWTh 3HAUYEHUS KOPHSI, CTENCHH, Jiorapudma,
TPUTOHOMETPAYECKUX BBIPAKEHUI HA OCHOBE OTIpE-
JEJICHUS, UCTIOJIb3YS MPU HEOOXOAUMOCTH UHCTPY-

MCHTAJILHEIC CPCACTBA, I10JIb30BATLCA HpH6J’IH>K€HHOfI

OLIEHKOW MPU MPAKTUYECKUX pacueTax;

NUCBbMEHHAS CAMOCTOSATEb-
Has paboTta

NUCbMEHHAS KOHTPOJIbHAS
pabota

NPaKTHYECKAsl MPOBEPKA
KOMOMHHPOBAHHBIA METO] B
(opme QPOHTAIBHOTO OIpoca
Y TPYIIIOBOM CaMOCTOATEIb-
HOI pabOThI

BBIMIOJTHATH MPE0OPa30BaHMs BBIPAKCHUH, IPUMEHSS
(OpMyJIBL, CBSA3aHHBIE CO CBOMCTBAMM CTENEHEH, JIO-
rapu(pMOB, TPUTOHOMETPUUECKHUX (DYHKIMIA

BBIYMCIIATh 3HAYCHUE (DYHKIIUU 10 3aJaHHOMY 3Ha-
YEHHUIO APTYMEHTA MPU PA3IMYHBIX CIOCO0ax 3a1a-
HUsl QYHKIMH

OIPEACTSATH OCHOBHBIEC CBOMCTBA YMCIIOBBIX (DYyHK-
111, MJUTFOCTPUPOBATH UX HA rpadukax

CTPOUTH rPaPUKN U3YUEHHBIX (PYHKIMMA, WILTIOCTPH-
pOBaTh N0 rpaduKy CBOMCTBA 3JIEMEHTAPHBIX (YHK-
1805071

UCIOJIb30BATh MOHATUE (DYHKIUU JJIS ONUCAHUS U
aHaJIn3a 3aBUCUMOCTEH BEJIMYNH

NUCBMEHHAS CAMOCTOSATEb-
Has paboTta

NUCbMEHHAs KOHTPOJIbHAS
pabota

NPaKTHYECKAsl MPOBEPKA
WHAVBUAYaIbHAs paboTa ¢
ANEKTPOHHBIM YUYEOHUKOM

HAXOAWTh MPOU3BOIHBIC SIIEMEHTAPHBIX (PYHKIIHIA;
MCIOJIb30BaTh NPOU3BOIHYIO IS U3YUCHUS CBOWCTB
(YHKIMIA B TOCTPOCHUS IrpauKOB

NPUMEHSATH MPOU3BOJHYIO JUISl POBEACHUS TPUOIH-
YKEHHBIX BBIYMCIICHU, PEIIATh 33Ja4H MPUKIATHOTO
XapakTepa Ha HaXOXKACHUE HAUOONBIIETO U
HAUMEHBILETO 3HAYEHUS

BbIYUCIIATE B HpOCTGﬁH.IHX Cllydadx mjaomann u 00Db-
CMEI ¢ UCIIOJIL30BAHUCM OIIPCACIICHHOI'O MHTCIpaJia,

NUCBMEHHAS CAMOCTOSATEb-
Has paboTta

NUCbMEHHAs KOHTPOJIbHAS
pabota

NPaKTHYECKAsl MPOBEPKA
KOMOMHUPOBAHHBINA METO/ B
(dopme GPOHTAIBHOTO OMpoca
Y TPYIIIOBOM CaMOCTOATEIb-
HOI pabOTHI
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peuiarts panuOHaIbHBIC, IIOKAa3aTCJIILHLIC, norapn(b-
MHYCCKUC, TPHUIOHOMCTPHYCCKHUC YpPaBHCHHA, CBO-
JISLIUECS K JUHCHHBIM U KBaApPaTHbIM, a4 TAKXKC aHa-
JIOTMYHEIC HCPABCHCTBA U CUCTCMEI,

UCIOJb30BaTh IpauuecKkuid METOJ PEIIEHUS ypaB-
HECHUI 1 HEPABEHCTB,

n300pakaTh HA KOOPAMHATHON MJIOCKOCTH PEHICHUS
YPaBHEHUH, HEPABEHCTB M CUCTEM C JIByMs HEH3-
BECTHBIMU;

MUCHMEHHAs CaMOCTOSATEb-
Has paboTta

MUCbMEHHAS KOHTPOJIbHAS
pabota

MpaKkTH4ecKas MpoBepKa

COCTaBJSITh W PEIIATh YPABHCHHUS W HEPABEHCTBA,
CBSI3BIBAIOINE HEU3BECTHBIE BEIMUMHBI B TEKCTOBBIX
(B TOM YHCJI€ MPUKJIAAHBIX) 33a4aX;

pelmars NpoCcTeine KOMOMHATOPHBIE 3a]a4 METO-
J0M nepebopa, a TakkKe ¢ MCIOJIb30BaHUEM M3BECT-
HBIX (OpMYII,

BBIYMCIIATH B MPOCTEHIITNX CITydasx BEPOSITHOCTH CO-
OBITHI HA OCHOBE MOCYCTA YUCIIA HCXOJIOB,

pacro3HaBaTh HA YEPTEKAX M MOJEISIX MPOCTPAH-
CTBEHHBIEC (JOPMBI, COOTHOCUTH TPEXMEPHBIE O0BEK-
Thl C UX ONUCAHUSIMH, U300PKECHUIMH,

OMUCHIBATh B3aMMHOE PACMOJIOKEHUE MPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE, apryMEHTUPOBATH CBOU
CYKJI€HUs1 00 STOM PACMOJIOKEHHH;

aHAIM3UPOBATh B TPOCTEHMIINX CIIy4asX B3aWMHOE
Pacnosio’keHre 00BEKTOB B POCTPAHCTRE;

n300pakaTb OCHOBHBIC MHOTOTPAHHUKH M KPYTJIBIE
TENA, BBINOJIHATH YEPTEXKU N0 YCIOBUSAM 3a/1a4,;

CTPOUTH MPOCTEHIINE CEYCHUS KyOa, TPU3MBI, MHpa-
MUJIBL,

pelaTh MIAHUMETPUUECKUE M TPOCTEUIITNE CTEPEO-
METPUUECKUE 3a7aud Ha HAXOKACHWE TEOMETpHYC-
CKUX BEJWYMH (JUIMH, YTJIOB, IIONIAACH, 00bEMOB),

UCIOJIB30BATh MPU PEIICHUHA CTEPEOMETPUUYECKUX
3a/1a4 MJIAHUMETPUYECKUE (PAKThl U METOJIBI,

NUCBMEHHAS CAMOCTOSATEb-
Has paboTta

NPaKTHYECKAsl MPOBEPKA
NUCbMEHHAs KOHTPOJIbHAS
pabota

KOMOMHHPOBAHHBINA METOJ B
(opme GPOHTAIBHOTO OIpoca
Y TPYIIIOBOM CaMOCTOATEIb-
HOI pabOTHI

MPOBOANUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOJIE
peleHus 3a1a4

MUCHEMEHHAS CaMOCTOSTE b~
Has paboTta
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UCTIOJIb30BaTh MNPUOOPETEHHbIE 3HAHUST W YMEHHsS B
MPAKTUYECKON EATENbHOCTH U MOBCEIHEBHON JKU3HU:

— U1 TIPAKTHUYECKHX pPacyeToB Mo (opmyiiam, BKITIOYAs
(bopMyJIbI, comeprKalue CTENEHH, PaTuKajbl, JOTapupMbl U
TPUTOHOMETpHUUECKHE (YHKIIMH, UCTONB3ysl MPU HEOOXOmH-
MOCTU CIIPaBOYHBIE MaTEpUajbl U NPOCTEHUINE BBIYUCIIH-
TEJIbHBIE YCTPOWCTBA,

— U OMHCAHUS C MOMOINBI0 (PYHKIMI pa3IuYHBIX 3aBU-
CUMOCTEH, MpencTaBieHus] UxX rpaduuecku, WHTEPIpeTaluu
rpadukos;

— pelIeHUs NPUKJIAAHBIX 3a7a4, B TOM YHUCJE COLUAIBHO-
SKOHOMHYECKUX U (PU3NYEeCKUX, HA HANOONbITNE U HAUMEHb-
LIME 3HAYCHUs, Ha HAXOKIECHUE CKOPOCTH U YCKOPEHUS,

— A NOCTPOEHUS U UCCIICOBAHUS MPOCTEHIINX MaTeMa-
THYECKUX MOJEJICH,

— VA QHAJIN3a PEAbHBIX YMCJOBBIX JAHHBIX, MPEACTaB-
JICHHBIX B BHUJIE AHArpaMM, rpauKoB;

— aHaju3a WH(POPMAINHU CTATUCTUYIECKOTO XapaKTepa,

— U UCCNIeNOBaHMsI (MOIEIUPOBAHMS) HECIOKHBIX MPaK-
TUYECKUX CHUTyallMii HAa OCHOBE W3YYEHHBIX (QOPMYyNT U
CBOWCTB Quryp;

— BBIYHCIIEHUS] OOBEMOB U TUIOIIAIEH TTOBEPXHOCTEH MPo-
CTPAHCTBEHHBIX TE€J MPU PELICHUU NMPAKTHUYECKUX 3a7ay, UC-
MOJIB3YST TIPH HEOOXOMUMOCTH CIPABOYHUKU U BBIYUCTUTEIb-
HbIE YCTPOUCTBA.

MpaKkTH4ecKas MpoBepKa
NUCbMEHHAs KOHTPOJIbHAS
pabota

3Hauus:

3HA4YCHUC MaTeMaTquCKOfI HaYKI/I AJIA peH_IeHI/Iﬂ 3aaa4, BO3-
HUKAIOIIUX B TEOPUU U IIPAKTUKE; LIUPOTY U B TO XKE BPEMs
Ol"paHI/ILIeHHOCTb HpI/IMeHeHI/Iﬂ MaTeMAaTHUYCCKUX MECTOOOB K
aHaJIM3y U MCCIIEIOBAHUIO MTPOIIECCOB U SIBJICHUI B MPUPO/IE U
o01ecTse;

3HA4YeHUE NMPAKTUKU U BONPOCOB, BO3HUKAIOUIUX B CAMOHN Ma-
TEMAaTUKe Uit (POPMHUPOBAHUS M PA3BUTHUS MAaTEMaTHUECKOH
HAyK{, UCTOPHUIO Pa3BUTHUs MOHATHUS YHUCNA, CO3[aHUs MarTe-
MaTUYECKOrO aHAJIN3a, BOZHUKHOBEHMs W PAa3BUTHUS IE€OMET-
puu,

2

YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTHKHA MAaTEMATUYECKHUX
paccyKIeHul, UX MPUMEHUMOCTh BO BCEX O0JIACTSIX YeNoBe-
YECKOMW JIeSITeIbHOCTH,

BEPOSITHOCTHBIHN XapakTep pPa3IMUHbIX MPOLIECCOB OKPYKaro-
11ero MUpa

(bpoHTaNBHBIN ONPOC

YCTHBIN 3a4eT

MUCbMEHHBIN 3a4€T

MUCbMEHHAs MPOBEpKa B hopme
MaTeMaTHYECKOTO TUKTAHTA,
3amwura pedepara,
caMmocTosiTeNbHas paboTa ¢ KHUTOi
U IPYyTMMH MaTepHajaMu
BBIMOJIHEHHUE MTPE3CHTALIIH
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5. OBPA3OBATEJ/IbBHBIE TEXHOJIOI' U, UCITIOJIB3YEMBIE B
YYEBHOM INTPOLECCE IO INCIUIVIMHE «MATEMATHUKA»

Hcnonb3oBanue 00pa3oBaTENIbHBIX TEXHOJIOTHANA 00€CIEYMBAET OPUECHTUPO-
BaHUE CTYACHTA B MOTOKE MH(OPMALAH, CBI3aHHOMN C pa3IMYHBIMU MMOAXOAAMH K
OTMPEACTIEHUIO CYLTHOCTH, COAEPYKAHUS, METOAOB, (DOPM PA3BUTHS U CAMOPA3BUTHS
JMYHOCTH;, CAMOOIIPEACTIEHUE B BBIOOPE ONTUMAIBHOIO YTH U CIIOCOOOB JIMY-
HOCTHO-NPO()E€CCHOHANBHOTO PA3BUTHS; CHCTEMATU3ALMIO 3HAHWIA, TOTyYEHHBIX
CTYJEHTAMH B MPOLIECCE ayAUTOPHOU padoThl. [IpakTrueckue 3anaTust o0ecnedn-
BAOT PA3BUTHUE U 3aKPEIJIEHUE YMEHUI W HABBIKOB ONIPENCTICHUS LIENIEH 1 3a1a4
CaMOpa3BUTHS, a TAKXKE MPUHATHAS HanOosee 3PPEKTUBHBIX PELICHUIA O UX pea-

JIM3aluu.

[Tpu nmpoBeaeHNUN 3aHATHI UCTIOIB3YIOTCS CIEAYIONINE TEXHOJIOTHN 00ye-

HHA.

Tpaouyuonnvie mexnonocuu odyyenus TPEANOIATAOT nepeaavy nHpopma-
U1 B TOTOBOM BUE, (POPMHUPYIOT yUeOHBbIE YMEHHS 110 00pa3Ily: PENpPOAyKTHB-
HOW, pa3BUBAOILIEN TEXHOJIOTAMN, TEXHOJIOTUU CUCTEMBI KOHCYJIBTAHT.

Axmustvie mexnonoeuu obyyenus TPeanoaaratoT OPraHu3auuto 00yYeHHs
KaK MPOJYKTUBHYIO TBOPUYECKYIO IEATENBHOCTD B PEXKUME aKTUBHOTO B3aUMO/ICH-
CTBHS CTYJCHTOB C MPENOABATEIEM: TEXHOJIOTUS COTPYAHNYECTBA (KOJUIEKTUBHOE
Y UHIWMBHIYAJTbHOE B3aUMOJEHCTBUE ), TP HEPEHIMPOBAHHOE O0YUEHUE, TUY-
HOCTHO-OPHEHTUPOBAHHOE O0YUYEHHUE.

Humepaxmuenvie mextioniocuu 0oy4derius MPEANONaraloT OpraHu3ami o0y-

YEeHUsI KaK POAYKTUBHYIO TBOPUYECKYIO ICATENBHOCTD B PEKUME aKTUBHOTO B3au-
MOJICHCTBUS CTYAEHTOB APYT € APYrOM M C MPENoAaBaTesieM: TPOOIEMHO-
PA3BUBAKOIIME TEXHOJIOTUH, TEXHOJOTUN KPUTHUECKOTO MBILUICHU S, MEIAA TEXHO-
JIOTUH, WH(POPMALMOHHO-KOMIIBFOTEPHBIE TEXHOJIOTHN.

KonudecTBo ayAMTOPHBIX YACOB COTTIACHO YUYEOHOMY IUIAHY O AUCUUIIIMHE
—239, B TOM 4MCIIe TPOBOJAUMBIX B AKTUBHON M HHTEPAKTUBHOU (popme — 49 yacos.

AKTHBHbIC U HHTEPAKTHBHbIC ()OPMBI NIPOBEACHUSI 3AHATHIA

Ko-
Bunnl
. Dopmsbl ve-
Paznen, Tema ypoka yueOHOH .
NPOBENECHUS 3aHIATUI CTBO
IEATENbHOCTH

qaCOB

Bseaenue. Pazaen 1. Pazsurue nousarue o yuciie

Llenvie u panioHaNbHBIE YUCTA

Teopernueckue 3aHsITUA

Juckyccus

JIeACTBUTENBHBIE W HUPPALUO-
HAJIbHBIE YHCJIA

IIpakTuueckoe 3ansTHE

Ypok-urpa

Pasnen 2. Kopau, crenenn, jorap

H(pmbI

Tema 2.1.Onpenenenue CTeneHu ¢
PALlMOHAJIBHOM TIOKA3aTeNIeM, HX

Teopernueckue 3aHsITUA

CutyaloHHBIN aHATIN3
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CBOMCTBA

Tema 2.1. Crenenp paunoHab-
HBIM IIOKAa3aTeJIEM

IIpakTuueckoe 3aHsTHE

Kpyrumeii cton

Tema 2.1 Crenenr ¢ OelCTBU-
TEJBLHBIM ITOKA3aTeIeM

IIpakTuueckoe 3ansTHE

Kpyrumei cton

Tema 2.1 Pewenue wuppauuo-
HAJIbHBIX YPaBHEHUN

IIpakTuueckoe 3ansTHE

Mo3srosoi LITypM

Tema 2.2. Pemienue mnokazarelib-
HBIX YPaBHEHUIN U HEPABEHCTB

IIpakTudeckoe 3aHsATHE

Pabora B MajbIx rpym-
nax

Tema 2.3. Jlorapupmuyeckas
¢bynkumsa. Pemenne norapudpmu-
YECKHMX YPaBHEHUN

IIpakTudeckoe 3aHsATHE

Pabora B ManbIx rpym-
nax

Tema 2.3. Jlorapupmuyeckas
¢byskumsa. Pemenne norapudpmu-
YeCKMX  HEPAaBEHCTB,  CUCTEM
YpaBHEHUI

IIpakTudeckoe 3aHsATHE

Mo3zroBas ataka

Pa3nen 4. KomOuHaTOpHKA, CTATHCTHKA U TEOPHS BePOSITHOCTeH

Tema 4.1.211eMEeHHTEL KOMOUHA-
TOPUKHU

IIpakTudeckoe 3aHsATHE

Pabora B MasbIxX rpym-
nax

Pa3aen S. KoopanHaTbl U BeKTOpBI

Tema 5.1. BekTopsl B mpocTpaH-
CTBE

IIpakTudeckoe 3aHsATHE

Pabora B MasbIxX rpym-
nax

Pa3gen 6. OcHOBBI TPMTOHOMETPHH

Tema 6.1. OCHOBBI TPUTOHOMET-
pust

TeopeTuueckue 3aHATUA

«Mo3rosoii WTypM» -
rpynnoBass AUCKYCCHUS
C JAEMOHCTpaLueil npe-
3€HTALUN

Tema 6.1. OCHOBBI TPUTOHOMET-
pusi. DopMyJibl NIpUBEAEHUS

TeopeTuueckue 3aHATUA

Meron uccnenoBaHus

Tema 6.1. Tpuronomerpuueckue
bopmy bl

TeopeTuueckue 3aHATUA

Jlekuusa — quckyccus

Tema 6.1. Tpuronomerpuueckue
bopmyasl. @POpMyJIBI ABOHHOTO
aprymMeHTa

IIpakTudeckoe 3aHsATHE

Pabora B MajbIxX rpym-
nax

Tema 6.2. Pemenue TpUroHomer-
PUYECKHUX YPABHEHUN

IIpakTudeckoe 3aHsATHE

Pabora B MasbIxX rpym-
nax

Tema 6.2. Pemmenue TpUroHoMer-
PUYECKHUX HEPABEHCTB

IIpakTudeckoe 3aHsATHE

Macrep knacc

Paspen 7. @ynkunu u rpadpuxku

Tema 7.1. @ynkuuu. O6nacts

ONpeaeNeHUs] 1 MHOXXECTBA 3Ha- Teopernueckue 3aHATUA Huckyccus
YEHUI

Tema 7.1. Haxoxxnenue obnactu

OIPEAEIIEHUSA U MHOXKECTBA 3HA- IIpakTuueckoe 3ansTHE Ypok-urpa

YeHUU

Tema 7.1. Iloctpoenune rpaduxos
byHKIIMHN

IIpakTuueckoe 3ansTHE

TBopueckue 3agaHus

Tema 7.2. CrenenHast GyHKIHS

IIpakTuueckoe 3ansTHE

Pabora B ManbIx rpym-
nax
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Tewma7.2 ITokazatenbHast QyHKLIMS Teopernyeckue 3aHATUA Jlexuus — nuckyccus 1
Tema7.2Jlorapudpmudeckast

Teopernueckue 3aHATUA Jlexuus — nuckyccus 1
byHKIUS
Tema 7.2Tpuronomerpuueckue
¢byHKIMH, UX TpaduKy U CBOH- Teopernueckue 3aHATUA Jlexums — quckyccus 1
CTBA.
Tema 7.2. TIpeobpa3zoBanue rpa-
(pUKOB TPUTOHOMETPHUECKUX IIpakTudeckoe 3aHsATHE CuTyalulMOHHBIN aHATH3 1

byHKIMH

Paspen 8. MHOrorpaHHMKH U KpyIJible TeJa

Tema 8.1. MHOrOrpaHHuKH.

IIpakTudeckoe 3aHsATHE

Pabora B MasbIx rpym-

Ilpusma rnax
Tema 8.1. Muororpannuku. I1u- Pabora B MajbIxX rpym-
IIpakTudeckoe 3aHsATHE 1
pamuga nax
Tema 8.2. Tena u noBepxHOCTH
TeopeTuueckue 3aHATUA Merton uccnenoBaHus 1

Bpauenust. Llununap

Tema 8.2. Tena u noBepxHOCTH
Bpauenusi. Konyc. Hnnunaap

IIpakTudeckoe 3aHsATHE

Pabora B MajbIxX rpym-
nax

Pa3zaen 9. Hauano MmareMaTH4ecK

oro aHaJjmn3a

Tema 9.2. Ilpoussonnas. Ilpusnak
BO3pacTaHmsA(yObpiBaHuUs ) QyHK-
LM,

TeopeTuyeckue 3aHATUA

Jlexums — quckyccus 1

Tema 9.2. Ilpoussoanas. Kpuru-
YeCcKHe TOYKH, MAaKCUMYMBbI U MU-
HUMYMBI.

TeopeTuueckue 3aHATUA

Jlexums — quckyccus 1

Tema 9.2. IIpousBonnas. Haxox-
JI€HUE MPOU3BOIHON UCHOJb3Y S
Ta0JIUIBI PONU3BOIHBIX.

IIpakTudeckoe 3aHsATHE

Pabora B MasbIx rpym-
nax

Tema 9.2. IIpousBonnas. Haxox-

Pabora B MasbIx rpym-

IIpakTudeckoe 3aHsATHE 2

JIEHHUE TOYEK SKCTPEMyMa nax

Paspen 10. UnTerpaJ u ero npumMeHeHue

Tema 10.1. IlepBooOpa3Has 1 MH-

terpai. lIpumenenue onpeaenéx-

HOI'0 UHTErpaJia sl HaX0XKACHUs Teopernueckue 3aHATUA Jlexums — quckyccus 1

MJIOLAAY KPUBOJIMHENHON Tparme-

U1

Tema 10.1. ITepBooOpa3nas u MH- Pabora B MasbIxX rpym-
IIpakTudeckoe 3aHsATHE 2

Terpa. nax

Paszpen 11. DiaemMeHThI TEOPHH BEPOSITHOCTH H MATEMATHYECKON CTATHCTHKH

Tema 11.1Haxoxxnenue seposr-

. o Teopernueckue 3aHATUA Jlexums — quckyccus 2

HOCTEH COOBITHH

Pasnen 12. YpaBHeHHsI H HEPABEHCTBA

Tema 12.1. YpaBHeHus IIpakTrueckoe 3ansaTHe Merton uccnenoBaHus 1

Tema 12.2. Hepasencrsa Pabora B MasbIx rpym-
IIpakTudeckoe 3aHsATHE Hax 1

Hcnonb3oBaHUE aKTUBHBIX M MHTEPAKTUBHBIX 00PAa30BaTENIbHBIX TEXHOJO-
ruif cnocoOCTBYET MOBBIIMIEHUIO MHTEPECA U MOTUBALMM OOYYaIOLIUXCS, AETacT
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Oonee >(Q(EKTUBHBIM YCBOEHHE Marephaja, MO3BOJISIET WHAWBHIYATM3APOBAThH
oOy4YeHHE.

JlaHHBIE TEXHOJOTMHU OOECMEUMBAIOT BBHICOKHMI YPOBEHb YCBOCHUS CTYJCH-
TaMu 3HaHU#, d(PHEKTUBHOEC W YCMEIIHOE OBJAJACHUE YMEHMSIMU W HABBIKAMH,
(GOpMUPYIOT MO3HABATEIBHYIO MOTPEOHOCTH U HEOOXOAMMOCTh NAJIbHEHIIIETO ca-
M00Opa30BaHus, MO3BOJISIIOT AKTUBU3UPOBATh UCCIIEIOBATENBCKYIO ACSITEIBHOCTD,
o0ecneunBaroT 3PPEKTUBHBINA KOHTPOJIb YCBOCHHS 3HAHHIA.




Haxonkunackuii Gunmman
CMK-PIIL-8 3-7/3/4-26.12-2020 MI'V um. agm. .M. Hesenbckoro

cTp. 29 u3 29

C://OOITOpranmzanusi HepeBO30K U YIIpaBlIeHHE Ha TpaHCIOPTE (TI0 BHaM), HHPOPMAIIHOHHBIE CHCTEMBI (IO OTPACIIsIM),

cBapounoe mpousocTBo/PITT T1/T 01. MaTtemaTtuka.doc

JlonmoJIHeHus1 ¥ U3MEeHEeHHsl B padou4eii nmporpamme
Ha 20 /20 y4eOHblii roa

B pabouyto nmporpamMmmy BHOCSTCS CIIEAYIOUINE U3MEHEHMUS:

Pabouas mporpaMMa mepecMOTpPEHA Ha 3aCeJaHUH IUKIIOBOM METOAMYECKO# KO-

muccun (LIMK)

IIPOTOKOJI OT 20 r. Ne

[Ipeacenarens [IMK N.0O. Gamunus




