ABTOHOMHAs HEKOMMepUecKas podecchoHaibHas 00pasoBare/ibHas OpratHusalii
«Y panbCKHii MOMUTEXHUYECKUH KOJLICIDK

YTBEPXJIAKO

Jlupextop AHITOO YPIIK
MuHHHaXMETOB PP
<<£?_Q:» /zfﬂ%&’ 2023 r.

PABOYAS ITPOTPAMMA YYEBHOM JNCHUILIAHbBI
11.01 MATEMATHUKA: AJITEBPA | HAYAJIA MATEMATHYECKOI'O
AHAJIN3A; TEOMETPUA

o crietmatbHocTy 43.02.16 TypusM 1 rocTenpurMCTBO

Yia— 2023



Va — 2023



Pabouas mporpamma yueOHoi qucuurumHbl «MHDOpMaTHKay A CIEMUATBbHOCTH CPEIHETO
npodeccuoHaibHOrO 00pazoBanus TexHu4Yeckoro mpoduis: 43.02.16 Typusm u TocTENPUUMCTBO—
0a3oBasi MOArOTOBKA, BXOAALICH B COCTAB YKPYINHEHHOM rpynmsl crieransHocTei 43.00.00 Cepsuc u
TypH3M

Opranu3anus-pa3padoTuuK:
AHIIOO «YpanbCkuil MOTUTEXHUYECKUN KOJIIEIHK



INOACHUTEJIBHAS 3AIINCKA

[Tporpamma o6meoOpa3oBaTenpbHOM yueOHOU mucturmauHa I11.01 Martemaruka: anrebpa u
Hayajia MaTeMaTUYECKOro aHayin3a; reomeTpus (aanee — «MaTemaTuka») npegHa3HaueHa IJisl u3yde-
HUS MaTeMaTUKU B MpodeccuoHaNbHbIX 00pa3oBaTenbHbiX opranuzanusx CIIO, peanusyromux oOpa-
30BaTENbHYIO MPOrpaMMy CpPEIHEro oOIIero o0pa3oBaHMs B MpeNeIax OCBOCHHUS IMPOrpaMMbl MOATO-
TOBKHU CIIEIIUAIMCTOB CPEIHETO 3BEHA.

[Tporpamma pazpaborana Ha ocHoBe Tpeboanuii @I'OC cpemgnero oOmiero oOpa3oBaHWS,
MPEIbABISEMBIX K CTPYKTYpPE, COJIEPKaHUIO U Pe3yJIbTaTaM OCBOCHHS yueOHOW aucuuIinabl «Marte-
MaTHKa», B COOTBETCTBUH C PekoMeHIausIMHU 110 OpraHU3alliy MOMyYeHUs CpelHero ooiero oopaszo-
BaHHUA B Mpejesiax OCBOCHHUsS 00pa3oBaTelbHbIX MPOrpaMM CpelHero mnpodeccnoHanbHOro odpa3ona-
HUS Ha 0a3e OCHOBHOTO 00IIEero 00pa3oBaHMs ¢ y4eToM TpeOoBaHM (peepalbHBIX TOCYIapCTBEHHBIX
00pa30BaTeNbHBIX CTAHIAPTOB U MOTyYaeMoil IpodeccCuy Uil CIENUAIbHOCTH CpeJHEro mpodeccuo-
HaJIBHOTO 0Opa3zoBaHus (MUChbMO JlemapTramMeHTa TOCYJapCTBEHHON MOJUTHKU B cepe MOATOTOBKU
pabounx kagpoB u JI1O Munob6pnayku Poccun ot 17.03.2015 Ne 06-259).

Coneprkanue nporpaMMmbl «MaTtemaTiKa» HapaBiIeHO Ha JOCTHXKEHHUE CIETYIOUTUX IIeJICH:

- obecnieueHre cPOPMUPOBAHHOCTU MPECTABICHUN O COIUANBHBIX, KyJIbTYPHBIX U UCTOPUYE-
CKUX (paKTOpax CTAHOBJICHUS MAaTEMATHKW;

- obecnieueHrne cHOPMHUPOBAHHOCTU JIOTUYECKOTO, AITOPUTMHUYECKOTO M MATEeMAaTHUYECKOTO
MBIIICHHS,

- obecrieyeHre cHOPMUPOBAHHOCTH YMEHUN MPUMEHATH MOJYyUYEHHBIE 3HAHUS MPH PEIICHUU
pa3IMYHBIX 33/1a4;

- obecrieuenne c(hOPMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKe KaK YacTH OoOIleuenoBeye-
CKOH KyJbTYpBI, YHUBEPCATLHOM SI3bIKE HAYKH, MIO3BOJISIONIEM OMHMCHIBATh M M3YyYaTh pealibHbIC MIPO-
I[ECCHI U SIBJICHHUSI.

B nporpammy BKITIOUEHO cOAepIKaHKe, HAMPABICHHOE Ha (OPMUPOBAHHUE Y CTYJECHTOB KOMIIE-
TeHIUH, HeoOXoauMBIX it kKadecTBeHHOTo ocBoeHUs [IIICC3 Ha 6a3ze ocHOoBHOrO 00111€eTO 00pa30Ba-
HUS C TIOJTyYE€HUEM CPEeIHETO 00IIero o0pa3oBaHus;



OBIIAS XAPAKTEPUCTHUKA YYEBHOM T CIHUILIAHBI
I11.01 MATEMATHUKA: AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A;
I'EOMETPUA

Matemartuka siBnsiercs: GpyHAaMEeHTaIbHONU 00111e00pa30BaTEIbHON TUCIUILIMHON CO CIIOXKHB-
IIMMCSl YCTOWYHMBBIM COZICP)KaHUEM U OOIIMMHU TPEOOBAHUAMH K TIOJITOTOBKE O0YYaAIOIIUXCS.

B npodeccronansHbx oOpa3zoBareabHbIX opranu3anusx, peamu3ytonmx [IIICC3 na 6a3e oc-
HOBHOTO 00IIero o0pa3oBaHMs, U3YyYEHHE MATEMaTHKH MMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT
npoduist mpodeccuoHaIbHOTO 00pa30BaHMS.

[Tpu ocBoennu crnenuanbHocTH CITO ecrecTBeHHOTO MpodmiIsi MPOPECCHOHATHHOTO 00pa3o-
BaHWs MaTeMaTHKa M3ydaeTcsl Kak 0a3zoBas yueOHas QUCHMIUIMHA, YUUTHIBaIOUIas crneuuduky ocBau-
BAEMOM CIIELIMAIIBHOCTHU.

OO61mue neny u3y4eHuss MaTeMaTHKU TPATUIIMOHHO PEaIU3yI0TCs B YEThIpEX HAIPABICHUSX:

1) oOriee mpepcTaBiIeHUE 00 HISAX U METOJIaX MAaTEMATHKU;

2) UHTENIEKTyallbHOE Pa3BUTHUE;

3) oBiageHHe HEOOXOIUMBIMU KOHKPETHBIMH 3HAHUSMU U YMEHUSIMH;

4) BocnuTaTeNnbHOE BO3/ICHCTBUE.

[Tpodunuzanus nenel MareMaTndeckoro oOpa3oBaHMsl OTPAXKAETCs HAa BbIOOpPE MPUOPUTETOB B
OpraHu3aluu y4eOHON NesTeNbHOCTH oOydaromuxcs. s Texuuueckoro mpoduis mnpodeccroHatb-
HOTO 00pa30BaHMA BBHIOOD IIEJIeH CMEIIaeTCsl B MParMaTnyeckoM HalpaBICHUH, IPEAyCMaTPUBAIOIIEM
YCUJIEHUE M pacIIUpeHHe MPUKIAJAHOTO XapaKkTepa W3yYeHHUs] MaTeMaTUKH, TPEUMYIIECTBEHHONH OpH-
EHTallMK Ha AJITOPUTMUYECKUN CTUIIb [1I03HABATEIbHOMN JAESITEIbHOCTH.

M3ydyeHne MaTeMaTUKH yYUTHIBAIOIIEH CelM(PHUKY OCBaMBAEMOM CTYJAEHTaMH CIEHUaIbHOCTH
CIIO, obOecrieunBaercs:

- BBIOOPOM PA3JIMYHBIX MOJXO0/I0B K BBEIEHUIO OCHOBHBIX MOHSATHA;

- (popMUPOBAHUEM CHUCTEMBI YUEOHBIX 3a/laHui, oOecneunBaromux 3¢ HEeKTUBHOE OCYIIECTBIIE-
HUE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

- oboraieHrneM CIeKTpa CTHIeH y4eOHOW NeATeNbHOCTH 3a CUET COIJIaCOBaHUS C BEAYLIUMHU
NesITeIbHOCTHBIMU XapaKTepUCTUKAMU BBIOPAaHHON CIIEUaIbHOCTH.

[TpodunpHas cocrapistomias oTpaxaercs B TpeOOBAaHUAX K MOATOTOBKE OOy4aroUIMXcs B Ya-
CTH:

- o01mIel cucTeMbl 3HaHUM: cofiep KaTeIbHbIe IPUMEPHI UCIOJIb30BAHNS MaTeMaTUYECKUX UAeH
U METOJIOB B MPO(heCCHOHAIbHOMN IE€ATEIbHOCTH;

- YMEHHI: pa3nuyne B ypoBHE TPEOOBAHUMN K CIOKHOCTU MPUMEHSIEMbIX aITOPUTMOB;

- MPAaKTHYECKOI'O HCIOJIb30BaHUS NPUOOPETEHHBIX 3HAHUM M yMEHUIl: MHIUBUAYaIbHOTO
y4e0HOro OMbITa B MOCTPOCHUH MaTEMaTUYECKUX MOJIEJIEH, BHIITOJHEHUH HCCIEI0BAaTEIbCKUX MPOEK-
TOB.

TakuMm oOpa3om, peanuzalus colep:KaHUsd y4eOHOW AMCUMIIIMHBI OPUEHTUPYET Ha MPUOPH-
TETHYIO POJIb IIPOILIECCYaTbHBIX XapaKTEPUCTUK YUEOHOH paboThl, 3aBUCAIIUX OT Mpoduiis nmpodeccu-
OHAJILHOTO 00pa30BaHus, MOJIYUYEHHS ONbITa UCIOJIB30BaHUS MaTEMATUKH B COAEPKATEIbHBIX U MPO-
(beccroHATBbHO 3HAYUMBIX CUTYallUAX MO CPAaBHEHMIO C (hOPMaIbHO-YPOBHEBBIMH PE3YIbTaTUBHBIMU
XapaKTepUCTHUKaMU 00yUYeHUsI.

Copnepxanue y4eOHON IUCHMIUIMHBI pa3paboTaHO B COOTBETCTBMM C OCHOBHBIMHU COJIEpKa-
TEJBHBIMH JIMHUSMH 00YYEeHUSI MaTEMATHKE:

- anrebpanyecKkas JIMHUS, BKJIIOYAIOIIAs CUCTEMAaTH3alMI0 CBEJCHUN O 4Hciax; U3y4eHue Ho-
BbIX U 0000IIeHHe paHee M3YYEHHBIX olepaluil (Bo3BeJeHHE B CTENEHb, M3BJIIEUYECHHE KOPHS, JIOra-
puMHpOBaHUE, CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC M OOpaTHBIE K HUM); U3yYeHHE HOBBIX BUIOB
YHCIIOBBIX BBIpAXKEHHUN U (OPMYJI; COBEPUICHCTBOBAHHUE MPAKTUYECKUX HABBIKOB M BBIUYUCIUTEIHHOU
KyJbTYpBI, pacCIIUpPEHHE U COBEPILIECHCTBOBAHHE alre0pandyeckoro anmnapara, copMUpOBaHHOTO B OC-
HOBHOM HIKOJIE, ¥ €r0 MPUMEHEHUE K PEIICHUI0 MaTeMaTUYECKUX U MPUKJIaIHbIX 33/]a4;

- TEOPETUKO-(YHKIHMOHATIbHAS JTUHHS, BKIIIOYAIOIIAs CHCTEMATH3alMI0 U PacIIMpEeHue CBele-
HUN 0 QYHKIUSAX, COBEPIICHCTBOBaHHE rpapMuecKX yYMEHHIl; 3HAKOMCTBO C OCHOBHBIMU HUJESMU U
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METOAAMU MaTeMaTU4YeCKOro aHaliu3a B 00beMe, MMO3BOJIAIOLIEM HCCIEeI0BaTh 3JE€MEHTapHble (yHK-
IIUH U PelIaTh NpOCTEHIINE TeoMeTprudeckue, GU3nYeckue 1 Ipyrue NpuKiiaIHbe 3a/1a4H;

- IMHYS YPaBHEHUH U HEPAaBEHCTB, OCHOBAHHAs HAa IIOCTPOCHUHU U HUCCIIEOBAaHUM MaTeMaTHye-
CKUX MOJENeH, MepeceKamasics ¢ anreOpanyecko M TeOPEeTUKO-(PYHKIHMOHAIBHON JMHUSMH U
BKJIIOYAIOIAs] Pa3BUTHE U COBEPILIEHCTBOBAHUE TEXHUKU alreOpandeckux mpeoOpa3oBaHuil s pe-
IICHUs] ypPAaBHEHMI, HEPABEHCTB M CUCTEM; (POPMHUPOBAHKE CIIOCOOHOCTH CTPOUTH U UCCIIEI0BATH MPO-
CTeHIIMe MaTeMaTU4YeCKUe MOJENU MPH PEIICHUH MPUKIAJHBIX 334a4, 3a/1a4 U3 CMEXKHBIX M CIELH-
QJIbHBIX JTUCLUILINH;

- FeOMeTpuYecKas JIMHMSL, BKIIIOYAIOIAsh HarJsiAHbIe MTPEICTABIEHHS O IPOCTPAHCTBEHHBIX (u-
rypax v u3y4eHHe UX CBOMCTB, (HOPMUPOBAHHE U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, PA3BH-
THE CIIOCOOOB F€OMETPUUECKUX N3MEPEHUH, KOOPAMHATHOTO U BEKTOPHOI'O METOIOB JUIsl pEILIEHUs Ma-
TEMaTUYECKUX U MPUKIIAIHBIX 3a7a4;

- CTOXaCTHUeCKas JIMHHUSA, OCHOBAaHHAs HA PAa3BUTUM KOMOMHATOPHBIX YMEHUH, IpEICTaBICHUI
0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPY’KAIOILIEr0 MUPA.

Paznensl (TeMbl), BKIIOYEHHbIE B CO/IEp)KaHUE YUYEOHOM AMCLUUIUINHBI, SBISIOTCA OOIUMH IS
Bcex npoduiell mpohecCHOHATFHOTO 00pa30BaHus U MPU BCeX 00beMax ydeOHOTO BPEMEHU HE3aBU-
CHMO OT TOTO, IBJISIeTCA JIM yuyeOHas AucHuIInHa «MartemaTtuka» 0a30Boi MK Npo(UILHOM.

B nmpuMepHBIX TeMaTHYEeCKHX IUIaHaX MPOTrPaMMBbI yUeOHBI MaTepuall IpecTaBlieH B Gpopme
YyepeyroIerocsi pa3BepThIBaHUs OCHOBHBIX COJIEpXKAaTeIbHBIX JIMHUHN (anreOpanyeckol, TeOpeTUKo-
(YHKIMOHATBLHOM, YPaBHEHUH M HEPABEHCTB, T€OMETPHUYECKOW, CTOXAaCTHYECKOW), YTO IT03BOJIIET
ru0OKO MCII0JIb30BaTh UX PACIOI0KEHHUE U B3aUMOCBSA3b, COCTABIIATh pabOuMil KajJeHJapHbIN IU1aH, HO-
pasHOMy Yepenysi yueOHble TeMbl (TJ1aBbl y4eOHUKA), YIUTHIBas PO MpodeccHoHaIbLHOro 0opa-
30BaHMs, crenuduky ocsanBaemoi npogeccun CIIO mnm cnenuansHocty CIIO, rimyGuny usydeHus
MaTepuasa, ypoBeHb OJATOTOBKU CTYJIEHTOB I10 MPEAMETY.

N3yuenue obmeoOpa3oBaTenbHON yueOHON qUCHMIUIMHBI « MaTtemaThka» 3aBepluaeTcs MoJiBe-
JICHUEM WUTOTOB B (hOpMe SK3aME€Ha B paMKax MPOMEKYTOYHOW aTTeCTallMM CTYJEHTOB B IpoIecce
ocsoenus [1TICC3.

MECTO YYEBHOM JUCHUILIMHBI B YYEBHOM ILJIAHE

VYuyebHast nucnumianHa «Marematuka: ajaredpa ¥ Hayajla MaTeMaTHYeCKOTO aHaju3a; TeoMeT-
pus» ABJISETCS y4eOHBIM MPEAMETOM 00s3aTeNIbHOM MpenaMeTHON oOnactu «MaTtemaruka u nHpopMma-
tuka» GI'OC cpegnero oduero oOpa3oBaHusl.

B yue6nom mnane [MIICC3 yuebnas aucuuminza «MareMaTuka» BXOJIUT B COCTaB OOIMIMX 00-
111e00pa30BaTeNbHBIX Y4EOHBIX TUCHMIUIMH, (OPMUPYEMBIX U3 00s3aTelIbHBIX MPEAMETHBIX o0nacTen
®I'OC cpennero ob1iero 0opa3oBaHusl.

PE3YJIbTATHI OCBOEHUA YYEFHOM JUCITATLITAHBI

OcBoenue conepkanusi y4yeOHOW IUCHHMIUIMHBI «MaTtematrnkay o00ecreunBaeT JIOCTHIKEHUE
CTYJICHTaMHU CIEAYIOIINX PE3yIbTaTOB:

JUYHOCHIHBIX:

- ¢(OpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKe KaK YHUBEPCAILHOM SI3bIKE HAyKH, CPEJl-
CTBE MOJICJIMPOBAHUS SBJICHHUI M MPOIIECCOB, HICSIX U METO/IaX MAaTEMaTHUKH;

- MOHMMAaHUE 3HAYUMOCTH MATeMAaTUKH JUISI HAyYHO-TEXHHUYECKOTro mporpecca, chopMUpOBaH-
HOCTh OTHOIIICHHS K MaTeMaTUKE KaK K 9acTH OOIIEYeIOBEUECKOM KyIbTyphl Yepe3 3HAKOMCTBO C HC-
TOpHEN pa3BUTUSA MATEMATUKH, IBOJIIOIIMEN MAaTEMaTUYECKUX UACH;

- Pa3BUTHE JIOTHYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOpaXEHUs, aJTrOPUTMUUYECKON
KYJIbTYPBI, KpUTUYHOCTH MBIIIIICHUSI HA YPOBHE, HEOOXOAMMOM [Tl OyAyIIel mpodeccHoHaTbHOMN Je-
SITEIbHOCTH, JJISI POIODKEHHS 00pa30BaHMs M CaMOOOpa30BaHUS;

- OBJIAJICHUE MATEMAaTUYCCKUMH 3HAHHMSIMH U YMEHUSIMH, HEOOXOIMMBIMU B TOBCETHEBHOM
YKU3HH, JIJIS OCBOCHHS CMEXHBIX €CTECTBEHHOHAYYHBIX TUCIHUIUIMH U JUCITUTUIMH TPO(HECCHOHATHEHOTO
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IUKIIA, JJIS TIOJTy9eHHsT 0Opa30BaHMsI B 00JaCTAX, HE TPeOyIONUX YIiTyOJIeHHOW MaTeMaTHIECKOM 0 I-
TOTOBKH;

- TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTIKE-
HUU BCEH KU3HU; CO3HATEIILHOE OTHOIICHHUE K HEMPEPHIBHOMY O00Pa30BAHMIO KaK YCIOBHIO yCIICIITHOM
po¢eCCHOHAIIBPHON 1 OOIIIECTBEHHON JEATEILHOCTH;

- TOTOBHOCTh M CIOCOOHOCTH K CAMOCTOSITEIIbHON TBOPUECKOW M OTBETCTBEHHOH JEsATEIHHO-
CTH;

- TOTOBHOCTbh K KOJUICKTUBHOU paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTEIIbHOM,
0OIIIECTBEHHO TOJIE3HOM, Y4eOHO-UCCIIeI0BATEILCKOM, MPOCKTHON M IPYTUX BUAAX JIEATECILHOCTH;

- OTHOIICHHE K MPOPECCHOHATHHOU JESITETbHOCTH KaK BO3MOXXHOCTH YYacTHs B PEIICHHUH
JIUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAILHBIX MPOOJIEM;

MemanpeomMemHbix:

- YMEHHE CaMOCTOATEIILHO OMPEACIATh MENIU EATSIbHOCTH U COCTaBIIATh IUIAHBI JACATEIHHO-
CTH; CaMOCTOSITEIbHO OCYIIECTBJISTh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH NIEATEIbHOCTD; MCIOIB30-
BaTh BCE BO3MOKHBIE PECYPCHI JAJSl JNOCTHXKEHHS MOCTABIEHHBIX IIeNieH M peanu3aluy IUIaHOB Jes-
TEIBHOCTH; BEIOMPATH YCIEIIHBIC CTPATETHH B PA3JIMUHBIX CUTYALIUAX;

- YMEHHE IPOAYKTHBHO OOIIATHCA U B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHON JI€ATEIbHO-
CTH, YYUTBHIBATh IMO3HUIIUU APYTUX YIACTHUKOB JIEATCILHOCTH, YP(EKTHBHO pa3peniarh KOH(DIUKTHI;

- BJIaJiIcHUE HaBbIKAMH TO3HABATEIbHOM, YUeOHO-UCCIIEI0BATEILCKON U MMPOESKTHOM JesITeNbHO-
CTH, HaBBIKAMU pa3pelIeHus MpooieM; ClIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY Me€-
TOJIOB PEUICHUS MPAKTUUECKHUX 3a/1a4, IPUMEHEHHUIO Pa3IUNYHBIX METOIOB ITO3HAHHMS;

- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIIbHON MH(DOPMAIIMOHHO-TTI03HABATEIIFHON JIeATEI b~
HOCTH, BKIIIOYasi YMEHHE OPUEHTUPOBATHCA B PA3NMYHBIX HCTOYHHKAX WHGOpMALUU, KPUTHUECKU
OIICHUBATh U MHTEPIPETUPOBATH HH(DOPMAIIHIO, TTOJTyIaeMyI0 U3 PA3IMYHBIX HCTOYHHKOB;

- BJIQJICHUE SI3BIKOBBIMHM CPEACTBAMHU: YMEHHE SICHO, JJOTUYHO M TOYHO M3J1aratb CBOK TOYKY
3pEHMUsI, UCTIOIb30BATh a/IEKBATHBIC SI3bIKOBHIE CPEJICTBA;

- BJIaJICHUE HABBIKAMU MO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMbIX JICUCTBUN U
MBICJIUTEIIBHBIX TIPOLIECCOB, X PE3YJIbTATOB M OCHOBAHM, TPAHUI] CBOETO 3HAHUS W HE3HAHUS, HOBBIX
[MO3HABATENbHBIX 33J1a4 U CPEACTB IS UX JOCTUIKECHHUS;

- LENIEYCTPEMIICHHOCTh B MOWCKAaX U MPUHATUU PEIICHUH, COOOPa3UTENHbHOCTh U MHTYHUIIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHHI; CIOCOOHOCTh BOCIPUHUMATH KPAacOTy U TapMOHUIO
MHUPA;

npeomemmuuix:

- cOpPMHUPOBAHHOCTh MPEJCTABICHUNA O MaTeMaTHKE KaK 4acTH MUPOBOU KYJIBTYPHI U MECTE
MaTEMaTHKU B COBPEMEHHOW HMBHIN3AIINHU, CIIOCO0aX OMUCAHUS SBJICHHUHM peallbHOTO MHUpa Ha Mare-
MaTHUYECKOM S3BIKE;

- ¢(OpMHUPOBAHHOCTH MPEACTABICHUI 0 MaTEMaTUYECKUX MOHATUAX KaK BaXKHEUIINX MaTeMa-
TUYECKUX MOJIENSIX, MO3BOJISIONIUX OMKUCHIBATh M M3y4aTh pa3HbIC MPOIECCHl U SBJICHHS; TOHUMaHUE
BO3MOKHOCTH aKCHOMATUYECKOr0 MOCTPOCHUSI MaTEMaTUYECKUX TEOPUIA;

- BJIQJICHUE METO/IaMH JIOKA3aTeJIbCTB U aJTOPUTMOB PEIICHUS, YMEHUE UX MMPUMEHSTh, TPOBO-
JUTh JOKA3aTeJbHbIE PACCYKACHUS B X0OJI€ PEILICHUS 3a/a4;

- BJIAJICHUE CTAHIAPTHBIMHU IPHEMaMH PEIICHHs PAIIMOHAIBHBIX M HPPAIlMOHATBHBIX, TIOKA3a-
TENbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUW M HEPABEHCTB, UX CHUCTEM; HCIIOJIIb30BAHUE
TOTOBBIX KOMITHIOTEPHBIX MPOTPAMM, B TOM YHCJIC JIJII TTOMCKA MYTH PEIICHUs U WILTIOCTPAIIUN pellie-
HUS YpaBHEHUN U HEPABEHCTB;

- cpOpMHUPOBAHHOCTH MIPEICTABIICHU 00 OCHOBHBIX TTOHATHUSAX MATEMATHYECKOTO aHAIN3a U UX
CBOWCTBAaX, BIAJICHHE YMEHHEM XapaKTepU30BaTh MOBeAeHUE (DYHKIUN, HCIIONH30BAHHIE MOTYUYSHHBIX
3HAHUM JJ19 ONUCAHUSA U aHAJIN3a PEAIbHbBIX 3aBUCHUMOCTEN;

- BIIQJICHHE OCHOBHBIMH MOHSTHSIMH O TUIOCKUX U TMPOCTPAHCTBEHHBIX T€OMETPUUIECKUX (PHTY-
pax, UX OCHOBHBIX CBOMCTBaX; C(OOPMHUPOBAHHOCTh YMEHUS PACIIO3HABATH T'€OMETPUYECKUE (PUTYPHI
Ha YepTeKax, MOACIAX U B pEaTbHOM MUPE; MPUMEHEHHE M3YYCHHBIX CBOHWCTB T€OMETPUUYECKUX (PU-
ryp u GOpMYJ AJI PEIICHUS TEOMETPUUYECKUX 3a/1ad M 33729 C TPAKTUUECKUM COJICP)KaHHEM;



- c(hopMHpPOBAHHOCTh NPEJCTABICHUN O TMpolleccax U SBICHUSAX, UMEIOIINUX BEPOSTHOCTHBIM
XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEabHOM MHUPE, OCHOBHBIX MOHSTHUSX 3JI€MEHTapHOU
TEOpUU BEPOSITHOCTEH; YMEHHMI HAXOAWUTh U OLEHUBATh BEPOATHOCTH HACTYIUIEHUS COOBITUH B MpO-
CTEHIIMX MPAKTUYECKUX CUTYaIUsAX U OCHOBHBIC XapAKTEPUCTUKHU CIyYalHBIX BEJIUYUH;

- BJIaJICHHE HABBIKAMU HCMOJIb30BAaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM IPHU PELICHUU 3a-
nau.



TEMATHYECKOE INTAHUPOBAHUE

[Tpu peanuzanmu coaepxanus obuieodpazoBarenbHol yueoHou aucrumumabl [1/].01 Matema-
THKa: ayrebpa U Hadalla MaTeMaTHIeCKOro aHalu3a; reometpus B npenenax ocoenus [ITICC3 Ha Ga-
3¢ OCHOBHOT'O 0O0IIero oOpa3oBaHus C MOJIYYEHHEM CpEIHEro oOIero oOpa3oBaHMs MaKCHUMalbHAs
yueOHasi Harpy3ka oOyuaroruxcs cocrapiseT: nmo cnenuanbHoctu CITO 43.02.16 Typusm u rocre-
npuuMcTBO - 313 wyaco. M3 Hux aymutopHas (oOs3aTenbHas) Harpy3ka OOydYaroIIMXCSs, BKJIIOYAs
IIpaKTUYECKHE 3aHATUsI — 216 yacoB; BHEayAUTOPHAs CAMOCTOATENbHAs pabdoTa CTYAEHTOB - 97 yacoB.

TemaTrnueckKui mjiaH

Ne HaumeHnoBanue Tem KoauyecTBo yacoB
KonuyectBo ayaurop-
HbIX YaCOB IIPU OYHOM
dhopme o0yuenns
Makcu CamocTros-
MaJibHasl TeJbHast
HAarpy3ka B T.4. — padota
BCEro npaKTuyie-
CKHX
3aHATHIH
BBeaenue 2 2
Paznea 1. Aareopa 130 92 38 35
1.1 Pa3BuTHE NMOHATHUS O yMCIe 14 12 6 1
1.2 OCHOBBI TPUTOHOMETPHUH 34 20 6 10
1.3 Kopnu, crenenu, u gorapudMsl 30 26 10 4
1.4 OyukINn U rpaduku 30 18 10 10
1.5 YpaBHEeHUsI U HEPABEHCTBA 22 16 6 10
Pa3znen 2. Hayana  maremarmnue- 64 44 20 2
CKOr'0 aHAJIH3a
2.1 TTocnenoBaTtenprHOCTH 20 14 8 10
2.2 [IpousBonHas 24 18 10 6
2.3 [lepBooOpa3Has M HHTETPAT 20 12 2 6
Paznen 3. K0M6nHaTopmcaul, CTaTUCTH- 55 40 16 20
Ka U TeOpHusi BeposiTHOCTEl
3.1 Kombunaropuku 30 20 6 10
32 OIeMeHTHI TEOPUH BEPOATHOCTEH 1 Ma- 25 20 10 10
TEMaTUYECKOW CTATUCTHKHU
Paznen 4. T'eomerpust 64 40 24 20
4.1 KoopauHaTs!l ¥ BEKTOPBI 14 15 4 5
4.2 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE 20 15 10 5
43 MHOrorpaHHUKH U KpyTJble Tena 30 10 10 10
Hroro 313 216 98 97




COJIEP)KAHUE YUYEBHOM JUCIIUILINHBI

BBEJIEHUE
MaremMaTrka B HayKe, TEXHUKE, SKOHOMUKE, MHOOPMAILIMOHHBIX TEXHOJIOTUAX U MPAKTHYECKOM
nesTenbHoCcTH. Llenu v 3anaun n3ydeHust MaTeMaTUKU Ipu ocBoeHuH crienuanbHocT CIIO.
AJITEBPA
Pa3BuTHE NOHATHA O YHCTIE
Ienble u panuoHanbHble yKcna. JeiictBurenshbie uucna. [lpubnmxennsle Boruncienus. Kom-
IIJICKCHBIC YHCIIA.

OCHOBBI TPUTOHOMETPUH
OcHOBHBIE IOHATHUS
Panuannas mepa yriia. BpamarensHoe aBmxenne. CuHyC, KOCUHYC, TAHT'€HC M KOTAaHI'€HC YHUCIIA.
OCHOBHBIE TPUTOHOMETPHYECKHE TOXKAECTBA

®opmynsl npusBeacHuss. @opmyiiel cinoxeHus. Popmynsl ynBoeHUs: POpMyJIbl 1TOJI0- BUHHOTO
yria.

IIpeoOpa3oBanusi MPpOCTEHINIMX TPUTOHOMETPUIECKNX BbIPAsKEHH I

[IpeoOpa3oBanue CyMMBI TPUTOHOMETPHUYECKUX (PYHKUIUI B MPOHM3BEICHUE W NPOU3BEICHHUS B
CyMMY. Buipaosicenue mpueoHomempuieckux GyHKyuil yuepe3 maHeeHc NoI08UHHO20 apeyMeHmd.

Tpuronomerpuyeckue ypaBHeHHs] H HEPABEHCTBA

[Ipocreiine TpUroHOMETpUYECKUE ypaBHEHUA. [Ipocmetiwiue mpueonomempuyeckue HepaseH-
cmea.

OOpaTHble TPUrOHOMeETPHYECKHE PYHKIUN. APKCUHYC, apDKKOCHUHYC, ApKTaHT€HC.

Ilpakmuueckue 3anamus.

PannaHHBIN METOA U3MEPEHUS YTIIOB BPAILICHUS U CBA3b C IPaJyCHON MEPOU.

OcCHOBHbBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (POPMYJIBI CIOKEHUS, YABOCHHUS, peoOpa3oBaHue
CYMMBbl TPUTOHOMETPUYECKUX (DYHKIMH B MPOU3BEACHUE, TPeoOpa3oBaHue MPOU3BEICHHUS TPUTOHO-
MeTpuUYecKuX QyHKIMM B cymmy. [IpocTeiiiine TpuronomeTpuyeckue ypaBHEHUS] 1 HEPaBEHCTBA.

OOpatHble TpUTrOHOMETpUYECKHE (PYHKIMU: apKCUHYC, apKKOCUHYC, apKTaHI€HC.

KOPHMU, CTEIIEHA U JIOT'APUDPMbI

Kopnu n crenenn. KopHu HatypanbHOI cTeneHH U3 4ucia U MX cBoiicTBa. CTeneHu ¢ panuo-
HaJIbHBIMHU II0Ka3aTeNsIMU, UX cBolcTBa. CTENEHM ¢ NEHCTBUTENBbHBIMHU IOKaszarensiMu. Ceoiicmea
cmenetu ¢ 0eticmeumenbHbvlM NOKA3amesnem.

Jlorapudm. Jlorapudgm umcaa. OcHOBHOe NorapupmMudeckoe TOXKIECTBO. JlecITUYHBIE U
HaTypanbHble Torapudmsl. [IpaBuna aeictuii ¢ norapupmamu. Ilepexo Kk HOBOMY OCHOBAHHIO.

IIpeoGpa3zoBanue anredpanmyeckux BbipaxkeHuii. [IpeoOpa3zoBaHue palioHAIBHBIX, UPPALHO-
HaJIbHBIX CTENEHHBIX, I0KA3aTEIbHBIX U JJOTapU(PMHUUECKUX BhIPAKEHUH.

Ilpakmuueckue 3anamuas.

Apudmernueckue NEHCTBUS HaJA YUCIAMU, HAXO0XKJIECHHUE MPHUOIMKEHHBIX 3HAUEHUN BEJTUYUH U
MOTPEUIHOCTEN BBIYMCICHUN (a0COTIOTHON U OTHOCUTENIBHOM), CPABHEHNE YUCIIOBBIX BBIPAXKCHUH.

Brruucnenue u cpaBHeHHE KOpHEW. BrInoaHEeHNE pacyeToB ¢ paJuKaiamu.

Pemrenne mppauvoHanbHBIX ypaBHEHUN. Haxox[eHue 3HAYeHUN CTENEHEH ¢ palMOHAIbHBIMU
nokazatesimu. CpaBHeHHe ctenieHeil. [IpeoOpa3zoBanus BeIpaXeHU, COACPKAUX CTeTICHH. Pemenne
[I0KA3aTEeJIbHBIX YPAaBHEHUM.

Pemenue npuknaaHbix 3aaa4.

Haxoxnenue 3HaueHuii orapudma mo npou3BoJI-HOMY OCHOBaHUIO. [lepexoa oT 0AHOro ocHO-
BaHUs K ApyroMmy. Beluncinenue u cpaBHeHue jorapudmos. JlorapupmupoBaHre n NOTEHIMPOBaHHUE
BBIPAKCHUM.

ITpuGnuKeHHbIe BEIUMCIICHUS U PELIEHUs NPUKIIAJHbIX 3a/1a4.

Pemenue norapupMudecKkux ypaBHEHHA.
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®YHKIUH, UX CBOMCTBA U TPAOUKH

@yukmuu. O61acTh ONpeAeTICHUS U MHOKECTBO 3HaYCHUH; rpaduK (QyHKIMH, TOCTPOCHHE Ipa-
¢buKoB QyHKIINI, 3aJaHHBIX PA3TMYHBIMU CIIOCOOAMH.

CpoiicTBa (pyHKIHH. MOHOTOHHOCTh, YE€THOCTh, HEYETHOCTh, OTPAHUYCHHOCThH, MEPUOINY-
HoCcTh. [IpomexxyTku Bo3pacTaHus W yObIBaHUs, HAaHOOJbIIEe U HAUMEHbIEE 3HAYCHUS, TOUKU DKC-
tpemyma. ['paduueckas uHTepriperanus. [IpuMepsl (yHKIMOHATBHBIX 3aBUCUMOCTEH B peajbHBIX
nporeccax u siBieHusX. Apudmerndeckue onepaunu Haja QyHKusamu. CroxxHas GyHKIHS (KOMIIO3H-
us). [lonsimue o Henpepvlgnocmu hyHKYULU.

O6patubie pynkuuu. Oonacme onpedeieHus u obracme 3navenuil oopamuou @yuxkyuu. I pa-
¢ux oopamnoti pynxyuu.

CreneHHble, NOKa3aTeJbHbIE, JorapupmMuueckue 1 TpuroHomerpudeckue pynkuuu. O0-
PaTHbIe TPUTOHOMeETPUYeCKHe (PYHKIMHU

Onpenenenus GyHKIMHA, X CBOMCTBA U TpadUKH.

[IpeoOpazoBanus rpadukoB. [TapayebHbII TEPEHOC, CAMMETPHUS OTHOCHTEIBLHO OCel KOOPIH-
HaT ¥ CUMMETPHUS OTHOCUTEJIBHO Hayajla KOOpAUHAT, CHMMETPHsI OTHOCUTEIIBHO NPSAMOM y = X, pac-
TSUKEHHE U CKAaTUE BIIOJIb OCEH KOOPIAMHAT.

Ilpakmuueckue 3anamus.

[IpuMmepsl 3aBUCHMOCTEN MEXIY IEPEMEHHBIMU B pEalbHBIX IIPOLIECCAX M3 CMEKHBIX JIHUCIIU-
winH. Onpenenenue ¢pyHkuuid. [locrpoenue u urenue rpapukos ¢pyHkuui. MccnenoBanue GyHKIUN.
CBoiicTBa TMHEHHOW, KBaJpaTHYHOM, KYCOYHO-IMHEHHOMN 1 NpOOHO- IMHEHHOH QpyHkuuii. Hempepsis-
Hble U nepuoandeckue Gynkuuu. CpoiicTBa U rpaduKu CUHYcCa, KOCHUHYCA, TAHI'€HCA U KOTaHICHCA.
Oo6parnbie Qynkumu U ux rpaduxu. OOpatHble TpUroHOMeTpuyeckne QyHkuuu. IIpeoOpazoBanus
rpaduka Gynkuuu. ["apmonudeckue xonedanus. [Ipuxiagnsie 3anaun. [TokazarenbHble, J0rapupmu-
YECKHE, TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBareabHocTH. CriocoObI 3a71aHNs U CBOWCTBA YMCIIOBBIX MocieaoBaTenbHocTel. [ToHs-
THE 0 Tpezene nociaeaopareabHocTu. CyliecTBOBaHUE IPeieia MOHOTOHHOM OrpaHUYeHHON Hocie10-
BaTenpHOCTH. CyMMUpOBaHMeE MocieioBaTeabHOCTeH. beckoneuHo yOpIBarolasi reoMeTpuyeckas mpo-
IPECCHsI U €€ CyMMa.

IIpousBoanas. ITonsTue o Mpou3BoAHON QYHKINH, €€ TEOMETPUUECKUN U (PU3NUECKUI CMBICII.
VYpaBHeHue kacarenbHOM K rpaduky QyHkuuu. IIpons3BojHBIE CyMMBI, Pa3HOCTH, MPOU3BEICHMUS,
yacTHble. [Ipon3BO/IHBIE OCHOBHBIX 3J€MEHTapHbIX (QyHKIuH. [IpuMeHeHne mpou3BoaHOM K Hccieno-
BaHUIO0 (QYHKIMH U TocTpoeHuto rpadukoB. [IponsBoiHbie 00paTHON (YHKIMHM U KOMITO3UIMU (YHK-
LUN.

[IpuMeps! HCTIOIB30BAHMS IPOU3BOJIHOM ISl HAXO0K/ICHHS HAWUTYUIIETO PEIIEHUS B PUKIAIHBIX
3aavax. BTopas mpou3BojHas, ee reoMeTpuueckuil u (uzndeckuit cmbici. HaxoxneHue ckopoctu
JUTSI TIpoliecca, 3aJaHHOTO (hOpMyJIoi U TpadKOM.

IlepBooGpa3nas u mHTerpaJ. [IpumeHeHne onpeeeHHOro NHTErpaia JUisl HAXOXKIACHUS I1J10-
maau KpuBosauHeiHo! Tpanenuu. @opmyna Heiorona—IJleli6uuna. [Ipumepsl npuMeHeHusl HHTeTpa-
7a B (pU3MKe U TEOMETPHUH.

Ilpakmuueckue 3anamus.

YucnoBas MOCIE0BATEIBHOCTD, CIIOCOOBI €€ 3a/laHusl, BHIYMCICHUS YICHOB MOCIIEI0BATEIbHO-
ctu. [Ipenen nocnenoatenbHOCTH. beckoHeuHO yObIBarolas reoMeTpuyecKkast Iporpeccus.

IIpon3BoaHas: MEXaHUYECKUM U T€OMETPUUECKUI CMBICII IIPOU3BOJHOMN.

VYpaBHeHue kacaTenbHOU B 00meM Buze. [IpaBwia u dopmynsl nuddepeHimpopanus, Tadbauma
MIPOM3BOIHBIX AJIEMEHTapHbIX QyHKIMA. ViccnenoBanue pyHKIMN ¢ TOMOIIBIO MTPOU3BOAHON. Haxoxk-
JIeHe HauOOJIbILIEr0, HAMMEHBIIETO 3HAYEHNS U SKCTPEMANIbHBIX 3HAUEHUH (PYHKLUH.

Wuterpan u nepooOpasnas. Teopema Hpiorona—IJleiiOnuna. [lpumeHenne mMHTErpana K BbI-
YUCIEHUIO (PU3NYECKUX BEJTUYMH U IJIOMIAACH.
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YPABHEHUA U HEPABEHCTBA

YpaBHeHusI M CHCTeMbl YpaBHeHHMi. PannoHanbHbIe, MppallOHAJIBHBIC, MTOKA3aTeIbHbIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE MPUEMBI UX pelIeHMs (Pa3/I0kKEHUE Ha MHOYKUTENIH, BBEIEHUE HOBBIX HEU3BECTHBIX,
MOACTAaHOBKA, TpauecKuii METO).

HepaBencrBa. PannoHanbHble, HppalMOHAIBHBIC, II0OKA3aTEIIBHBIE U TPUTOHOMETPUYECKHAE HE-
paBeHCcTBa. OCHOBHBIE TPUEMBI UX PEILICHUS.

Hcnosab3oBanue cBOMCTB U IpaguKoOB (DYHKIMH IIPH PelIeHUH YPABHEHHH U HEPaBEHCTB.
Mertoa untepBasoB. M300pakeHne Ha KOOPAMHATHON IJIOCKOCTH MHOYKECTBA PEIICHUIN ypaBHEHUH U
HEPABEHCTB C JIByMs IIEPEMEHHBIMU U UX CUCTEM.

IMpuxkaagnbie 3a1a4mn

[IpuMeHeHnEe MaTeMaTUYECKUX METOJOB I PELICHMs COACPKATEIbHBIX 3a1ad U3 Pa3IMYHbBIX
obsacTeil HayKH U MPaKTHKH.

NHTtepnperanus pe3ynbrara, y4eT pealbHbIX OTPaHUYCHUM.

Ilpakmuueckue 3anamus.

Kopnu ypaBHenuil. PaBHocunbHOCTh ypaBHeHU. [IpeoOpa3zoBanue ypaBHeHuid. OCHOBHbBIE ITPH-
eMbl pelleHus ypaBHeHuil. Pemenue cuctem ypaBHeHuil. Vcnonb30BaHue CBONCTB U IpagUKOB (PYyHK-
LIUH JUIs pEeLCHUs] YPABHEHUN U HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTHUKA U TEOPUSI BEPOSITHOCTEN
DJIeMeHTbl KOMOMHATOPUKH

OcHOBHbIE TTOHATUS KOMOWHATOPUKHU. 3a7a4d Ha MOJICYET YKCIIa Pa3MEIICHHM, MTepecTaHOBOK,
coyeranuil. Pemenue 3anau Ha nepedop BapuantoB. ®opmyna 6uHoMa Hetorona. CoiicTBa OMHOMU-
HalbHBIX K03 punnento. Tpeyronsauk [Tackans.

DJIEeMEeHTBI TeOPHHU BEPOATHOCTEH

CoOblITHE, BEpOSTHOCTh COOBITHS, CIIOKEHNE U YMHOXKEHUE BeposiTHocTel. [loHstue o He3aBu-
CUMOCTH COOBITHH. JluckpeTHas cilyyaiiHasi BeJIMYMHA, 3aKOH €€ pacrpeieneHus. YucioBble XapakTe-
PUCTHKU JUCKPETHOU CilydaiiHON BenuuuHbl. [ToHsATHE 0 3aKOHE OOJIBIINX YHCET.

DJIeMEHTBI MaTeMATHYeCKON CTATHCTHKH

[IpencraBienue naHHbIX (TaOMUIBI, TUArpaMMbl, TpauKu), TeHepabHasi COBOKYIHOCTb, BBI-
6opka, cpeaHee apupmernyeckoe, Meauana. [TonsaTre o 3ajauax MaTeMaTHYECKON CTaTUCTUKH.

Pemenue npakTuyeckux 3aja4 ¢ IpUMEHEHUEM BEPOSATHOCTHBIX METO/IOB.

Ilpakmuueckue 3anamus.

WcTopus pa3BuTHsI KOMOMHATOPUKHU, TEOPUU BEPOSATHOCTEW M CTAaTUCTHKU U UX POJIb B pa3ind-
HBIX cepax yelOBEUeCcKOM xu3HeaesTenbHocTy. [IpaBuna komOnHaTopuku. Perle- Hue komOuHaTOp-
HBIX 3aja4. Pa3memieHuns, couetanuss U nepecraHoBku. buHom HerotoHa m tpeyronsHuk Ilackans.
IIpuknanHeie 3a1a4u.

Kitaccnueckoe onpeneneHne BEpOSTHOCTH, CBOMCTBA BEPOSITHOCTEM, TEOpEMA O CyMME BEPOSIT-
HocTel. Brruncnenune BeposiTHocTell. Ilpuknannslie 3amaun. IlpencraBieHue 4uMCiIO- BBIX JaHHBIX.
[TpuknagHeie 3a1a4uu.

IF'EOMETPUA
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnosiokeHue AByX HMPsMBIX B IpocTpaHcTBe. [lapamiensHOCTh MPSMOM U IIJIOCKO-
ctu. [lapamnensHocTs mockocrei. [lepneHauKynsipHOCTh NpsIMON M IUIOCKOCTH. [lepnenaukynsap u
HAaKJIOHHAsA. YTOJ MEXAY NPSAMOW M IUIOCKOCTHIO. JIBYyrpaHHBIN yroyl. YToid MEXAYy IJIOCKOCTSIMU.
IlepnieHIUKYISIPHOCTD IBYX IJIIOCKOCTEH.

I'eomeTpuueckue mpeodpa3oBaHus MPOCTPAHCTBA: ApaUIEIbHBINA EPEHOC, CUMMETPHUS OTHOCH-
TEIBHO MJIIOCKOCTH.
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[TapannensHoe mnpoekTupoBanue. [Lmomank opToroHanbHOW mpoeknuu. M3o0paxeHue mpo-
CTPaHCTBEHHBIX (pUryp.

MHOrorpaHHUKH

Bepumnsl, pedpa, rpanu MHOrorpanHuka. Pazseptka. MHororpansslie yribl. Beimykibie MHOTO-
rpanHuku. Teopema Ditnepa.

[Tpusma. [Ipsmas u HaknoHHas npusMa. [IpaBunbpHas npusMma. [apannenenunen. Kyo.

IInpamupa. IIpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

Cummetpud B KyOe, B mapajjiesienumesie, B Ipu3Me 1 mupaMuse.

Ceuenus Ky0a, MPU3MBI M TUPAMUIBI.

[IpencraBienue o MpaBUIbHBIX MHOTOTPaHHUKAX (TeTpaliape, Kybe, OKTarape, AOACKa’aApe U
HKOCAdIpe).

Tes1a M MOBEPXHOCTH BpalIeHUs

Hunuaap u koHyc. YcedeHHBIH KoHyc. OCHOBaHUE, BBICOTA, OOKOBAas MIOBEPXHOCTh, 00pa3yro-
miasi, pa3BepTka. OceBble CEYEHUS U CEUCHMU S, TapajliesIbHble OCHOBAHUIO.

ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

N3mepenus B reoMeTpuu
O6beM u ero usmepenue. arerpansHas ¢popmyna oobema.
®opmyiiel 00bemMa Ky0a, MPSMOYTOJILHOTO TMapajuiesienuiena, Mpu3Mel, mHApa. DopMysl
o0beMa mUpaMuIbl ¥ KOoHyca. DOpMyIibl IUIOMAANA MOBEPXHOCTEH IWIMHApPA M KOHyca. DopmyIibl
o0beMa Imapa u 1miomanu cepsl.
[Tomo6ue ten. OTHONICHUS IUIOMIAICH TOBEPXHOCTEH U 0OBEMOB MOIOOHBIX TEIL.

KoopaunaTtel 1 BeKTOpPHI

[IpsimoyronbHas (nekapToBa) cCUCTEMa KOOpAMHAT B MpocTpaHCTBE. PopMyJsia pacCTOSHUS MEX-
Iy ABYMS TOUKaMHU. Y paBHEHUs Cepbl, TNIOCKOCTH U TPSIMO.

BexTopsl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. CiiojkeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha yucio. Pa3noxeHne BEKTOpa MO HallpaBICHUAM. YTOJI MEXIY IByMs BeKTopamH. [Ipoekius Bekro-
pa Ha ocb. KoopaunaTe! BekTopa. CKaJiipHOE MTPOU3BEIEHNE BEKTOPOB.

Hcnonp30BaHnEe KOOPAMHAT U BEKTOPOB IPU PEIIEHUU MATEMAaTUYECKUX U IPUKIIAJHBIX 3aad.

Ilpakmuueckue 3anamus

[Ipu3Haky B3aMMHOTO PacHoOJIOKEHUS NMPSIMBIX. YTOI MeXAy NpsMbIMHU. B3aumHoe pacnonoxe-
HUE NPAMBIX U IUIOCKOCTEH. IlepneHauKynsp M HAKJIOHHAsA K INIOCKOCTH. YTOJ MEXIy IPsIMOM U
IUIOCKOCTBI0. TeopemMbl 0 B3aMMHOM paclojIOKEHUU NMpsAMOM U mockoctu. Teopema o Tpex nepres-
TUKYJISpax.

IIpu3Haky u cBOMCTBA MapayIENbHBIX U NEPIEHIUKYJISIPHBIX TNIOCKOCTEH.

PaccrosiHue OT TOYKH A0 MIIOCKOCTH, OT MPSIMOM JI0 IIJIOCKOCTH, PACCTOSIHUE MEXKY IUIOCKOCTSI-
MU, MEXJly CKPEIIMBAIOIIMMUCS MPSIMBIMHU, MEX/1y POU3BOJIBHBIMH (PUTYpaMU B IIPOCTPAHCTBE.

[TapamrensHOE TPOEKTUPOBAHKME M €TI0 CBOMCTBA. Teopema O IuIom@aan OpTOTOHAIBHOM MPOEK-
IIUM MHOTOYTOJIbHUKA. B3auMHOe pacrnonoxeHue npocTpaHCTBEHHBIX QUTYP.

Pa3znuunble BUIbI MHOTOrpaHHUKOB. VX m3o0paxenus. CedeHus:, pa3BepTKU MHOTOIPaHHUKOB.
[Inomane nmosepxHocTH. Bunabl cumMerpuil B npoctpaHcTBe. CHUMMETpHs TEN BpALLEHUS U MHOTO-
IpaHHUKOB. Beruncienue ronaaei 1 o00beMoB.

Bexropsl. JlelicTBus ¢ BekTopaMmu. JlekapToBa cucTeMa KOOpAUHAT B TPOCTPAHCTBE.

VYpaBHEeHHE OKPYKHOCTH, CPEpbl, INIOCKOCTH. PaccTosiHue Mexay Toukamu. JIefcTBUS ¢ BEKTO-
pamu, 3alaHHBIMH KoopauHaTamu. CKalspHOE MPOU3BEAEHUE BEKTOPOB. BekTopHOE ypaBHEHHE Ipsi-
MOM M III0CKOCTH. Mcrionb30Banne BEKTOPOB MIPH JOKA3aTENbCTBE TEOPEM CTEPEOMETPHUH.

Jl1g BHEAy IUTOPHBIX 3aHATHM CTyJEHTaM Hapsly ¢ pElICHHEM 3a7ay U BBIIOJIHEHMs IIpaKTHUde-
CKUX 3aJaHMH MOXHO NPEAJIOKUTh TEMbl HCCIEN0BATEIbCKUX U peepaTUBHBIX paboT, B KOTOPBIX
BMECTO CepUil OTAETbHBIX MEIKHUX 33Jau U YIPaKHEHHUH MpeiaraloTcs CIOXKETHbIE 3aaHus, TpeOy-
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IOIHE JUTUTEIIbHON pabOThl B paMKax OJHON MAaTeMaTHYECKOW CUTyallud. ITH TEMBbI MOTYT OBITh KaK
I/IHHI/IBI/IILyaJIBHBIMI/I 3aJaHusAMU, TaK U I‘pyHHOBBIMI/I IJIA COBMECTHOT'O BBIIIOJTHCHHUA UCCIICIOBAHUS.

Ilpumepnuvie memul peghepamos (00K1a008), uccied08amenbCKux nPOEKmos

e A

— e —
S

HenpepeiBHbIE 1p0o0OH.

[IpuMeHeHHe C0KHBIX MPOLEHTOB B SKOHOMUYECKHUX PacUETax.
[TapannenpHOE MPOEKTUPOBAHUE.

Cpennue 3HaueHUs U UX IPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3a1anue NpsMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KOJIeOaHUH.

I'paduueckoe penieHre ypaBHEHUN 1 HEPABEHCTB.
[IpaBunbHbBIE U TOJYNPABUIbHBIE MHOTOTPAHHUKHU.
KoHnueckue cedeHust 1 UX IPUMEHEHUE B TEXHUKE.
[Tonstue nuddepenHimana u ero NPUIOKEHHUS.

CxeMbl OBTOPHBIX UCTIbITAaHUN bepHymu.

HccnenoBanue ypaBHEHHI 1 HEPABEHCTB C apaMeTPOM.
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJBHOCTH CTYJIEHTOB

Conep:xxkanue 00y4eHust

XapakTepucTHKA OCHOBHBIX BH/I0B 1eATeIbHOCTH CTY/J€HTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)

BBeaenue

O3HaKOMJICHHE C POJIBIO MaTEMaTHKH B HayKe, TEXHHKE, SKOHOMH-
Ke, UH(POPMALMOHHBIX TEXHOJOTHSIX W MPAKTUYECKOH AEATEIbHO-
ctu. O3HaKOMJICHHE C IETSIMH U 3a7adaMy U3y4YeHUs MaTeMaTHUKU
npu ocBoernu npodeccuit CI10 u cneunansaocteir CI10

AJITEBPA

Pa3BuTue NOHATHS O YHC-
JIe

Brimonnenue apudMeTHUECKUX ACHCTBHHA HaJX YHUCIAMHU, COUYeTas
YCTHbIE M IHUCbMEHHbIE NpueMbl. HaxoxaeHue mNpuOIMKEHHBIX
3HAYECHU BEJMYHMH U MOTPEUIHOCTEH BBHIYMCICHUH (aOCONIOTHON 1
OTHOCHUTEJIbHOM); CpaBHEHHE YMCIIOBBIX BbIpakeHHH. Haxoxnenue
omuOOK B MpeoOpa3oBaHUSAX U BBIYMCICHUAX (OTHOCHUTCS KO BCEM
IYHKTaM IpOrpaMMbl)

KopHuu, crenenn, jora-
pupMbI

O3HaKOMJIEHHE C IOHITUEM KOpHS N-i CTENEeHU, CBOMCTBAMU pajiu-
KaJIOB U IpaBUJIaMU CpaBHEHHUs KopHel. PopMynupoBaHHE OIpe-
JIeJICHUSI KOPHS U CBOMCTB KOpHEW. BbIunClIeHHe U CpaBHEHUE KOp-
Hel, BBIMOJTHEHHE MPUKHUAKU 3HaueHus kopHs. [IpeobpazoBanue
YUCJIOBBIX U OYKBEHHBIX BBIPAXKEHUM, COAepkKAIIUX paJuKaibl. Bei-
MOJIHEHUE PacueToB Mo (GopMmyiam, COIEPKALIUM PaJAUKAIBI, OCY-
HIECTBIISAE HEOOXOAWMBIEC TOJICTAHOBKU M TpeoOpa3oBanus. Ompe-
JIeJIeHUEe PAaBHOCUIIBHOCTH BBIPAXEHUN C pajgukanamu. Pemienue
UPPALMOHATIBHBIX YpaBHEHUN. O3HAKOMIIEHUE C MTOHSITHEM CTEIIEHU
C IEUCTBUTEIIBHBIM ITOKa3aTesieM. HaxoxxaeHue 3Ha4eHUu CTEICHH,
MCIOJIB3YSl IPU HEOOXOIMMOCTH MHCTPYMEHTAJIbHbIE CPEJCTBA. 3a-
NUCBIBaHHE KOPHS N-U CTENEHU B BUJIE CTENIEHH C JPOOHBIM MOKa3a-
TeIeM B HaoOopoT. PopMyIHpOBaHUE CBOMCTB cTeneHed. Brrumc-
JIEHUE CTENECHEN ¢ PallMOHAJIBHBIM I1I0KA3aTEIEM, BBIITOJIHEHUE MIPU-
KHUJIKU 3HAYEHUsl CTETNIEHU, CpaBHEHHE crerneHei. [IpeoOpa3zoBanue
YHUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COJEPXKALIUX CTENEHH, MpH-
MeHss CBOMcTBa. PelmieHne mokasaTeNbHBIX ypaBHEHHH. O3HaAKOM-
JICHUE C IPUMEHEHUEM KOPHEN U CTENEHEN IPU BBIYUCIECHUU CPEJl-
HUX, JEJIEHUN OTPE3Ka B «30JI0TOM CEYEHHM». PerieHue npukmia-
HBIX 3a/1a4 Ha CJIOXKHBIEC MPOLIEHTHI

IIpeoGpa3oBanue aiareod-
Pan4YeCcKUX BBIPAKEHU I

Brinonnenune npeoOpa3oBaHuil BbIpaXXeHHM, TpUMEHEHHE (opMyI,
CBSI3aHHBIX CO CBOICTBaMU cTeneHel u jgorapudmon. OnpeneneHue
00JacTH JONMYCTUMBIX 3HAYEHUU JIOTapU(PMUUYECKOIO BBIPAKEHUS.
Pemenue norapupMUUecKuX ypaBHEHHH

OCHOBBI TPUTOHOMETPHUHA

OcHOBHBIEC IOHATUHA

W3yueHne pajiiaHHOrO METOAA W3MEPEHUS YIJIOB BPAILLEHUS U UX
CBSI3U C TpaaycHOM Mepoi. M3o0pakeHue yriioB BpalleHUs Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMYUHBI yTIjla C €r0 PACIOJIOKEHHEM.
dopmynupoBaHHe ONpeAETIeHUNH TPUTOHOMETPUYECKHX (YHKIMN
JUISL YTJIOB TIOBOPOTAa M OCTPBIX YIVIOB IPSIMOYTOJIBHOTO TPEYTOJIb-
HUKA 1 00BSICHEHUE UX B3aUMOCBSI3U

OcCHOBHBIE TPUTOHOMET-
pHYeCKHe TOXKIeCTBA

[IpuMeHeHre OCHOBHBIX TPUIOHOMETPUYECKUX TOXKIECTB JUISl BbI-
YHUCJICHUS 3HAUYCHUH TPUTOHOMETPHUYECKUX (YHKUUH MO OJHOH U3
HUX

IIpeoOpa3oBanus npo-
CTeIIUX TPUTOHOMETPH-

N3yuenne OCHOBHBIX ()OPMYJT TPUTOHOMETPHUH: (POPMYIBI CIIOXKE-
HUS, YJIBOEHUS, NpeoOpa3oBaHUs CYMMbl TPUTOHOMETPHYECKHX
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YEeCKUX BbIPAKEHUH

(GyHKUMH B IPOU3BEICHUE U TPOU3BEICHUS B CYMMY U IPUMEHEHHE
IIPY BBIYUCIICHUN 3HAYEHUS TPUTOHOMETPUYECKOIO BBIPAKEHUS U
ynpoiieHus ero. O3HakOMJIEHHE CO CBOMCTBAMU CUMMETPUU TOUYEK
Ha €IMHUYHON OKPY>KHOCTU U IPUMEHEHHE UX Ul BbIBOJA (OPMYII
IIPUBEIECHUS

IIpocreiine TPUroHo-
MeTpHYeCKHe YPABHEHUS
U HepaBeHCTBA

Pemenne mo ¢hopmynaMm ¥ TPUTOHOMETPUUYECKOMY KPYTY MPOCTEM-
IIMX TPUTOHOMETPUYECKUX ypaBHEHUM. [IpruMeHenue odumx meTo-
JIOB pellIeHUs] YpaBHEHU (MpUBeNEHHE K JIMHEHHOMY, KBaJpaTHO-
My, METOJI Pa3JIOKEHHsI HA MHOKUTENH, 3aMEHbI IEPEMEHHON) TpU
pPELIEHUN TPUTOHOMETPUYECKUX YpaBHEHUH. YMEHHE OTMedYaTh Ha
Kpyre peleHus NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC, aPKKOCUHYC,
APKTAHI€HC YHCJIA

O3HakOMJIEHHE C TOHSATHEM OOpPaTHBIX TPUTOHOMETPUYECKUX
(byHKIMH.

M3yyeHne ompeneneHuil apKCHHYyca, apKKOCHHYycCa, apKTaHIeHca
qrcia, GOpMYIHPOBAHNE MX, H300paXKEHNE HA CAMHUIHON OKPYXK-
HOCTH, IPUMEHEHHUE NIPH PELICHHH YPaBHEHHUH

®YHKIIMU, UX CBOMCTBA U TPA®HUKH

®Oyukuuu. [lousitue o He-
NPEPHIBHOCTH (PYHKIMU

O3HakOMJICHHE C TOHSITHEM IMEPEMEHHOW, MpPUMEpaMu 3aBHCHMO-
CTell MexIy mepeMeHHbIMUA. O3HAKOMIICHHE C MOHATHEM Tpaduka,
ompezeNeHne MPUHAICKHOCTH TOUKU rpaduxy Qynkuuu. Omnpene-
neHue 1o (opmyre mpocTeiiel 3aBUCUMOCTH, BHUIA e Tpaduka.
Bripaxxenue no gopmyine oaHOlN nepeMeHHON uepe3 apyrue. O3Ha-
KOMJIEHHE ¢ orpeaenenneM ¢QyHKIUH, (GOPMYIUPOBAHHUE €TO.
HaxosxeHue 00J1acTH OnpeieIeHUs M 00JacTy 3HAYCHUH pyHKIUK

CpoiicTBa QyHKIUM.
I'paduyeckass uHTEpHIpE-
Tanus. [IpuMeps! PpyHK-
IHMOHAJIBHBIX 3AaBHCHMO-
cTeil B peajbHbIX Ipolec-
cax M sIBJICHHUAX

O3HakoMJieHHE C MpUMepaMu (QYHKIMOHAIbHBIX 3aBUCHMOCTEH B
pEAIBHBIX IPOLIECCAaX M3 CMEKHBIX TUCHUILUIMNH. O3HAaKOMIIEHHE C
JIOKA3aTeJIbHBIMU PAcCy>KJICHUSAMH HEKOTOPBIX CBOMCTB JIMHENHON U
KBaIpaTUUHON (PyHKUMN, TpPOBEACHHE HCCIEAOBAaHUS JUHEHHOMH,
KyCOUYHO-JTMHEHHOMN, TpOOHO-TMHENHON U KBaJpaTUUYHON (PYHKIMH,
noctpoeHue ux rpaduxon. [Toctpoenue u ureHue rpagukoB (yHK-
uuii. UccnenoBanue ¢ynkuuu. CocraBiieHue BUJIOB (DyHKUUN IO
JAHHOMY YCJIOBHIO, PELIEHUE 3aJad Ha JKCTpeMyM. BrinonHeHune
npeobpa3zoBanuii rpaduka QyHKIKUK

Oo0paTHbie pyHKIMHN

W3yuenne noHATHS 0OpaTHON (YHKIMHU, ONpe/eNeHne BUAa U Io-
cTpoeHne rpaduka oOpaTHOW (PYHKIMHU, HAXOXKJIEHUE €€ 00IacTH
ornpeneneHus 1 obnactu 3HadeHui. [Ipumenenue cBoicTB QyHKIMIA
IIPU MCCJIENOBAHNM YPAaBHEHMI M PEIICHMM 3aJad Ha JKCTPEMYM.
O3HaKkoOMJIEHHE C TIOHSTHEM CIIOKHOU (DYHKIIMU

CreneHnble, NOKA3aTeb-
HbIE, JJOrapu(pMUYecKne U
TPUTOHOMETPHYECKHE
¢pynknuun. OdpaTHble
TPUTOHOMETPHYECKHE
GyHkuun

Brruucnenune 3HaueHuid PyHKIUN 10 3HaUYCHHUIO aprymeHTa. Ormpe-
JiefieHHe TI0JIOKEHUSI TOYKM Ha rpaduke Mo ee KOoopJHHaTaMm |
HaoOopoT. Mcnonb3oBanue cBONCTB (GDYHKUUHN Ui CpaBHEHUS 3HA-
4yeHu# creneHe u sorapudmos. [locTpoenue rpadukoB CTeEHHBIX
u Jorapupmuueckux ¢yHkiuil. Pemenne nmokazaTenbHBIX U JIOTa-
pUPMHUYECKMX YpaBHEHHUH M HEPABEHCTB IO M3BECTHHIM aJrOpPHUT-
MaM. O3HaKOMJIEHHE C ITOHSATHUEM HENPEPBIBHOW INEPUOANYECKOU
byHkunu, GopMyIHpoBaHUE CBOMCTB CHHYCa U KOCHHYCA, IIOCTPO-
eHre ux rpadukoB. O3HAKOMJIEHHE C TMOHSTHEM TapMOHUYECKUX
KoJIeOaHUH U TpUMepaMH TapMOHUYECKUX KOJIeOaHWU ISl omuca-
HUS IIPOLECCOB B (pr3MKe U Apyrux oOnactsax 3HaHus. O3HaKomile-
HHUE C MOHITHEM DPa3phIBHOM mepuoanyeckor (GyHKIHMH, HOpMYITH-
pOBaHUE CBOWCTB TAHI€HCa M KOTAHI€Hca, IOCTPOeHHe UX rpadu-
KoB. IIpuMeHeHue CBOWCTB (DYHKIMHA JJisi CpaBHEHHUs 3HAYCHHH
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TPUTOHOMETPUUYECKUX (DYHKIMH, peIIeHUs] TPUTOHOMETPUUECKUX
ypaBHenuii. [loctpoenue rpamkoB OOpaTHBIX TPUTOHOMETpHYE-
cKuX (pyHKIMI U ompeneneHue mo rpapukamM uX CBOWCTB. Bwimon-
HeHue npeoOpazoBaHus rpadhuKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeILHOCTH

O3HakoMJIeHHE C MOHATHUEM YMCIOBOM MOCIENI0BATEIbHOCTH, CIIO-
cobamu ee 3aJaHMsl, BBIYMCICHUAMU €€ 4iIeHOB. O3HAKOMIIEHHUE C
HOHATUEM IIpeziesia NociIe10BaTeNbHOCTH. O3HAKOMIIEHUE C BBIUHUC-
JIEHUEM CYMMBbI OECKOHEUHOI'O YHCIIOBOIO psiia Ha IPUMEPE BbI-
YUCJICHUS CyMMbI OECKOHEUHO YOBIBAIOLIEH MeOMeTpUYecKoi IMpo-
rpeccun. Pemenue 3anau Ha npuMeHeHne GopMyIibl CyMMBbI OecKo-
HEYHO yObIBaoIeil reOMeTpUYeCcKOi Nporpeccuu

IIpounsBonnas u ee npu-
MEeHeHHe

O3HakoMIIEHHE C MOHATHEM Npou3BOIHON. M3yuenue u popmynu-
pOBaHUE €€ MEXaHUUYECKOI0 U TEOMETPUYECKOT0 CMbICIIA, U3yUYeHHUE
QITOPUTMA BBIYUCIICHHS TPOU3BOJHOM Ha TPHUMEpPE BBIYHCICHHS
MT'HOBEHHOH CKOPOCTH M YIJIOBOrO KO3(QHIMEHTa KacaTeIbHOM.
CocraBrieHue ypaBHEHMsI KacaTelbHOW B 0OIeM BHUAC. YCBOCHHE
npaBui 1uddepeHIupoBaHys, TaOIHUILbl POU3BOAHBIX AJIEMEHTAp-
HBIX (QYHKUIWH, mpuMeHeHue mis auddepeHumpoBanus QyHKIUH,
COCTaBJICHUS] ypaBHEHMs KacaTelbHOW. M3ydyeHue Tteopem O CBs3U
CBOMCTB (DYHKIIMM U MPOU3BOJIHOH, hopmynupoBka ux. [Iposene-
HHUE C MOMOILBIO IPOU3BOJHON HCCIeN0BaHUs (DYHKIMH, 3aJaHHOM
¢dopMyIoil. YcTaHOBIIEHHE CBA3M CBOWCTB (DYHKLMH U IPOU3BOJ-
HOW mo ux rpaduxam. IlpumeHeHune MPOM3BOAHOM A pelIeHUs
3a]]a4 Ha HAXOXKJCHHE HanOOJIbIIEr0, HANMEHBIIIETO 3HAYCHUS U Ha
HaXOXKJIEHHE KCTpeMyMa

IlepBooOpa3nast u MHTe-
rpaJ

O3HakoMJIEeHHE ¢ MOHATUEM MHTErpaja u nepBooOpasHoil. M3yue-
HUE IIpaBHUJIa BBIYMCIIEHUS MepBooOpa3HOoi U TeopeMbl HproToHa—
Jleitonuna. Pemenue 3agau Ha CBS3b MEPBOOOPA3HON U €€ MPOU3-
BOJIHOM, BBIUMCIIEHUE MepBOOOpa3HON Juid JaHHON ¢yHKuuu. Pe-
IIeHME 337a4 Ha MPUMEHEHUE WHTEerpaia JJs BbIYMCIeHUs pusnye-
CKHX BEJIMYMH M IIOLAAEH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHMSI M CHCTEMbI
ypaBHeHnuii HepaBencTBa
U CHCTEMbI HEPABEHCTB C
ABYMSI llepeMeHHbIMU

O3HakoMJIeHHE C MPOCTEHIINMHU CBEACHUSMHU O KOpHSX ajaredpau-
YECKUX YpaBHEHUM, MOHATUSAMHU MCCIENOBaHUS YpPaBHEHUN U CH-
CTEM ypaBHEHHUH. [3yueHue Teopun paBHOCWIBHOCTH YpaBHEHUH U
ee npuMeHeHus. [loBTopeHue 3anucu penieHus CTaHIapTHBIX ypaB-
HEHMH, NPUEMOB MNpeoOpa3oBaHMs YpPaBHEHUH M CBEICHUS K
CTaH/JapTHOMY YypaBHEHUIO. PelieHue palmoHaIbHBIX, HpPpaIHO-
HaJIbHBIX, MOKA3aTEJIbHBIX U TPUTOHOMETPUUYECKUX YpPAaBHEHUN U
cucteM. Mcnonp3oBanue cBOWCTB U rpadukoB GyHKUIUN IS perie-
HUs ypaBHEHUH. [IOBTOpeHHE OCHOBHBIX NPHUEMOB DPELIEHUS CH-
cteM. Pemenuie ypaBHeHU ¢ MpUMEHEHHEM BCEX MPUEMOB (pasiio-
JKEHUSI Ha MHOXXUTEIH, BBEJICHUS HOBBIX HEU3BECTHBIX, IIOJICTAHOB-
K4, Tpadudeckoro mMetoaa). Penienue cucreM ypaBHEHUM ¢ IpuUMe-
HEHMEM DAa3IUYHBIX Croco00B. O3HaKOMJIEHHE C OOLIMMH BOIPO-
caMH pelIeHHs HEPABEHCTB U UCIOJb30BaHUE CBOWCTB U IpaUKOB
(GYHKUMH Tpu pelieHur HEepaBeHCTB. PeleHne HEpaBEeHCTB U CH-
CTEM HEpPaBEHCTB C MPUMEHEHHEM pa3IUYHBbIX crocobos. Ilpume-
HEHUE MATEMATUYECKUX METOJOB JJIsl PEIIEHUsl COAEP KATEIbHBIX
3aJjad U3 Pa3IUYHbIX oOjacTedl Hayku U npakTtuku. VHTepnperupo-
BaHUE PE3yJIbTaTOB C YUETOM PEAJIbHBIX OTPAHUUYEHUI
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3JEMEHTHI KOMBUHATOPUKH, TEOPUHM BEPOATHOCTEN U CTATUCTUKH

OcHOBHBIC MOHATHUSA KOM-
OMHATOPUKH

W3yyenue npaBuiga KOMOMHATOPUKH M MPUMEHEHUE MPHU PELICHUN
KOMOMHATOPHBIX 33/1a4. Pemenne KOMOMHATOPHBIX 33/1a4 METOJIOM
nepedopa U 1o NpaBUily yMHOXKEHHUS. O3HAKOMIICHHE C MOHATUSIMHI
KOMOMHATOPUKH: Pa3MEIIECHUSAMH, COUYETAaHUSIMH, NEPECTaHOBKaMU
u popmynamu g ux BblYMciIeHUs. OObsICHEHHE M MPUMEHEHUE
dbopMyn ISl BBIYMCICHUS Pa3MELCHHI, IePEeCTaHOBOK M COYeTa-
HU# mpu pemieHuu 3anad. O3nakomsenue ¢ 6unomoMm HproToHa u
TpeyroiabHukoM Ilackans. Pemenue npakTuueckux 3ajad ¢ UCIOJIb-
30BaHUEM MOHATUHN U MPaBUI KOMOUHATOPUKH

DJIeMeHTbI TEOPUH Bepo-
SAATHOCTEH

N3yuenune ki1accuueckoro ONpeesieHus] BEPOSITHOCTH, CBOUCTB Be-
POSITHOCTH, TEOPEMBI O CyMMe BeposiTHocTel. PaccmoTpenue mpu-
MEpOB BBIYMCIICHHS BEpOSTHOCTEH. Pelienre 3aa4 Ha BEIYUCIICHHE
BEPOATHOCTEH COOBITHIA

IIpencraBiienne JaHHBIX
(Tabamubl, IMaArpaMmbl,

rpaguxu)

O3HaKOMJICHHE C MNpEaACTABJIICHUEM YMCJIOBBIX JAHHBIX M UX XapakK-
TCPUCTUKAMMU. Pemenue IMPAaKTUYCCKUX 3aaa4 Ha 06pa60TKy YHCJI0-
BbIX TAHHBIX, BBIYMCJICHUC X XAPAKTCPHUCTUK

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B
MPOCTPAHCTBE

®opMyIUpOBKA U MPUBEICHUE 10KA3aTEIbCTB IPU3HAKOB B3aUMHO-
IO PacloNoXeHUs NPAMBIX U IJIOCKocTed. Pacno3HaBanue Ha yep-
TeXaX M MOJENSAX Pa3IMUHBIX CIy4yaeB B3aUMHOI'O PACIOJIOKEHUs
OpSIMBIX W IUIOCKOCTEH, apryMEHTHPOBAaHHE CBOMX CYXICHHUU.
@opMyIMpPOBAHUE ONPEICICHUM, INPU3HAKOB M CBOWCTB Iapal-
JIEJIBHBIX W NEPHEHAMKYJSPHBIX IJIOCKOCTEH, IBYTPaHHBIX WU JIH-
HEWHBIX YIJIOB. BhINosHEHNE MOCTPOEHUS YITIOB MEXKIY IPSIMBIMHU,
IPSIMON M TNIOCKOCTBIO, MEX/Y INIOCKOCTSMHU IO ONMCAHUIO U pac-
MO03HAaBaHUE UX Ha Mozensix. [IpuMeHeHue NMpHU3HAKOB U CBOICTB
pacIoyioKeHust MPsIMBIX U MJIOCKOCTEN Npu perieHuu 3anad. 1M300-
pakeHHEe Ha PUCYHKax U KOHCTPYHPOBAHHME Ha MOJENISAX MEepIIECHIH-
KyJSIPOB M HAKJIOHHBIX K IUIOCKOCTH, HpPSMBIX, NapauIeIbHBIX
IUIOCKOCTEH, YIII0B MEX]y NMPSIMOM U IIOCKOCTBIO U OOOCHOBaHHE
nocTpoeHus. Pemenue 3a1ay Ha BBIYMCIEHUE T€OMETPUUECKUX Be-
anuuH. ONHUCBhIBaHNE PACCTOSIHUS OT TOYKH JI0 IJIOCKOCTH, OT Mpsi-
MOM 10 TUIOCKOCTH, MEXKIY IUIOCKOCTSIMHM, MEXIY CKPEIIHMBAIOIIN-
MUCSI TPSIMBIMHU, MEXJy HPOU3BOJIbHBIMU (PUTypamMH B IPOCTPaH-
ctBe. POpMyIMPOBAaHNE U JI0KAa3bIBAHUE OCHOBHBIX TEOPEM O pac-
CTOSIHUSIX (T€OpeM CyYIeCTBOBaHMsI, cBoiicTBa). M3o00paxeHune Ha
yepTexkax U MOJAEISAX PacCTOSHUS U 0OOCHOBAHUE CBOUX CYXKICHUH.
OrnpeneneHne U BBIYUCIEHUE PACCTOSIHUM B IpocTpaHcTse. [Ipume-
HEHHE (POpPMYJI M TEOpeM IUTAaHUMETPHUH IS perieHus 3aaad. O3Ha-
KOMJICHHE C TIOHSTHEM MapaieIbHOrO MPOEKTHUPOBAHUS U €ro
cBoiictBamu. DoOpMyIHpOBaHUE TEOPEMBI O IUIOIIAN OPTOrOHANb-
HOM MpOEKIMH MHOToyrojbHUKa. [IpuMmenenue Teopun st o6oc-
HOBAaHMs INOCTPOCHUNM M BBIYMCICHMH. APryMEHTHpPOBAHHME CBOMX
CY’KJICHHUI 0 B3aMMHOM PacloJI0KEHUU IPOCTPAHCTBEHHBIX QUTYD

MHoOrorpaHHUKH

Onucanue ¥ XapakTepUCTUKa PA3TUYHBIX BUJOB MHOTOI'PAaHHUKOB,
MEPEYUCIICHNE MX 3JIEMEHTOB M CBOMCTB. M300pakeHHe MHOro-
IPAaHHUKOB U BBIIIOJIHEHHE MOCTPOCHUS HA M300paKECHUSAX U MOJIe-
JSIX MHOTOTPAaHHUKOB. BbIUNCIIEHNE TMHEWHBIX 3JIEMEHTOB U YIJIOB
B MPOCTPAHCTBEHHBIX KOHPUTYpAIHSIX, apTyMEHTHPOBAHUE CBOMX
Cy)XJIeHnid. XapaKTepUCTHKAa U U300paKEHUE CEUEHUs, Pa3BEPTKHU
MHOTOTPAaHHUKOB, BBIYMCIIEHUE TIoNIaAel nosepxHocren. [locrpo-
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eHHMEe MPOCTEHIINX ceyeHuid KyOa, mpu3Msbl, nupaMuisl. [Ipumene-
HUe (akToB U cBeleHUN U3 mIaHuMeTpun. O3HaKOMIIEHUE C BUJa-
MU CUMMETPHI B MPOCTPAHCTBE, (POPMYIHPOBAHNE ONPEACTCHUNA U
CBOMCTB. XapaKTepUCTHKAa CUMMETPHUM TeJl BpAIICHHUS M MHOIO-
rpaHHUKOB. [IppuMeHeHne CBOMCTB CUMMETPUH IIPYU PELICHUN 3a/1a4.
Hcnonb3oBaHue NpUOOPETEHHBIX 3HAHUN AJIS UCCIEJOBAHUSA U MO-
JeTMPOBAHMs HECIOXKHBIX 3a1ad. M300pakeHre OCHOBHBIX MHOTO-
I'PAaHHUKOB U BBIIIOJIHEHUE PUCYHKOB IO YCIOBHSM 3a1a4

Tesa u mnoBepxHOCTH
BpalleHHs

O3HakoMJIEHHE C BHJAMH TEJI BpalleHUs, (OpMyIUpOBaHHE HUX
onpezeseHui u cBOMCTB. POpMyIMPOBAHNE TEOPEM O CEYCHHH IlIa-
pa IUIOCKOCTBIO M IUIOCKOCTH, KacaTelnbHOW K cdepe. XapakTepu-
CTMKa U M300pa’keHHe Tesl BpallleHUs, UX Pa3BepTKHU, ceueHus. Pe-
LICHHUE 33]1a4 Ha IIOCTPOECHUE CEUEHUH, BBIYMCICHUE JJIUH, PacCTO-
SHHUW, yrioB, muomanei. [IpoBeneHne noka3aTENbHBIX pacCykie-
HUW NpU pelleHHH 3anad. [IpuMeHeHHne CBOWCTB CUMMETPUM IIPU
peLIeHUH 3aJad Ha Teja BpalleHus, komOuHanuo tei. Mzobpaxe-
HUE€ OCHOBHBIX KPYIJIBIX T€J U BBIIOJIHEHUE PUCYHKA IO YCIOBHIO
3aJa4u

I/I3Mepe}mﬂ B reOMETpUMn

O3HakOMIJIEHHE C IOHATHSAMHM IUIOIIAAHM M O00beMa, aKCHOMaMH H
cBoiicTBaMu. Perienue 3aja4 Ha BBIYMCIEHHE IUIOMIAMEH INIOCKHX
buryp ¢ mMpUMEHEHHEM COOTBETCTBYIOMIMX (Gopmyn u (HakToB H3
IUIAHUMETpUH. M3ydeHne TeopeM O BBIYMCICHUH O0BEMOB IPO-
CTPaHCTBEHHBIX TEJ, PEIICHUE 3a/a4 Ha TpUMEHEHUEe (HOPMYIT BBI-
YHCIICHUsT 00beMOB. M3yueHue Gpopmyt i1t BBIYUCICHHS TUIOMIACH
MOBEPXHOCTEH MHOTOTPAaHHUKOB U TeJI BparieHus. O3HaAaKOMIICHUE C
METOJIOM BBIUMCIICHHS TUIOMIATU TMOBepXHOCTU ceprl. Pemenue
3aJ1a4 Ha BBIYHCIICHHUE TUIOMIAIeH ITOBEPXHOCTH IIPOCTPAHCTBEHHBIX
TeNn

KOOpJIl/IHaTbI H BEKTOPbI

O3HakoMJIeHHE C TOHATHEM BekTopa. M3yueHue nexapToBoil cu-
CTEMbI KOOPJIMHAT B IIPOCTPAHCTBE, ITOCTPOEHUE 110 3aJaHHBIM KO-
OpJIMHATaM TOYEK U IJIOCKOCTEW, HaX0KIEHHE KOOPAUHAT TOYEK.
HaxosxneHue ypaBHEHHI OKpY>KHOCTH, cepsl, IIIOCKOCTH. Beruuc-
JIEHUE PACCTOSHUM MEXy TOUKaMHU.

N3yuyeHue CBOMCTB BEKTOPHBIX BEJIIMYMH, IIPABUI Pa3JIOKECHUSA BEK-
TOPOB B TPEXMEPHOM IPOCTPAHCTBE, MIPABUJI HAXOXKIACHUS KOOPIU-
HaT BEKTOpa B IPOCTPAHCTBE, NPABWJI JACUCTBUN C BEKTOpaMu, 3a-
JTAHHBIMU KOOPJIMHATAMH.

IIpuMeHeHne Teopuu NpU PELICHUH 3a/1a4d Ha JEUCTBUS C BEKTOpa-
MHU. M3ydeHue CKalsipHOro IPOU3BEIEHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUs MPSMOM U IUIOCKOCTU. [IpuMeHeHne Teopuu Npu pele-
HUU 3a/1a4 Ha JIEUCTBUSA C BEKTOPAMHU, KOOPIAUHATHBIA METOJ, MpHU-
MEHEHHE BEKTOPOB ISl BBIYHCIICHUS BEJIMYUH YIJIOB U PACCTOSTHUM.
O3HaKOMIIEHHE C JOKA3aTEIbCTBAMU TEOPEM CTEPEOMETPHH O B3a-
MMHOM PACIIOJIOKEHUH IPSAMBIX U INUIOCKOCTEH C HUCIIOJIb30BAHUEM
BEKTOPOB.

19



YYEBHO-METOJANYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECHHEYEHHE
IMPOI'PAMMBI YYEBHOU JUCHUIIVIMHBI 11/1.01 MATEMATHUKA: AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A; TEOMETPUSA

OcBoeHnue nporpammbl yueOHOH AucCHUIIMHBI «MaremaTuka: anredpa U Hayaja MaTeMaTu4e-
CKOTO aHaJM3a; TEOMETPHs» MPEIoaraeT HaJuuue B npodeccHoHaIbHOM 00pa3oBaTeIbHON OpraHu-
3alUy, peanu3yroleil o0pa3oBaTelbHYI0 IPOrpaMMy CpeIHEero oouiero obpa3oBaHUs B Ipezenax
ocoenus [IIICC3 Ha 6a3e 0OCHOBHOTO 00IIeT0 00pa30BaHus, y9eOHOT0 KabMHETa, B KOTOPOM MMEETCS
BO3MOKHOCTh 00€CIeunTh 00ydaronMMesl CBOOOAHBIN focTyn B MIHTEpHET BO BpeMs yueOHOro 3aHsi-
THUS ¥ IEPUOJT BHEYUEOHOMN EATEIbHOCTH.

[Tomerienue KaOuHeTa JIOJKHO YIIOBJIETBOPSTh TpeOOBaHUAM CanurapHo-
anuaeMuoNornueckux npasmi u HopmatuoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIICHO TUIIOBBIM
000pyJ0BaHUEM, YKa3aHHBIM B HACTOALIMX TPEOOBAHUSX, B TOM YHUCJIE CHEIIMATU3UPOBAHHON yueOHOM
MeOebI0 M CPeICTBaMHU O0YYEeHHS, JOCTATOUYHBIMHU JJIsi BHITIOJIHEHUS! TPEOOBAaHMI K YPOBHIO TOATO-
TOBKH 00yYaroImuxcs.

B xabunere 101&HO OBITh MyJIbTUMEIUNHOE 000PYI0BaHHE, TIOCPEICTBOM KOTOPOIO Y4aCTHHU-
K1 00pa3oBaTeIbHOIo Ipolecca MOTYyT IMPOCMAaTPUBATh BU3YalbHYI MH(GOpPMALMIO IO MaTeMaTHKe,
CO3/1aBaTh MIPE3EHTAIH, BUIEOMATEPHAIIbI, UHBIE JOKYMEHTBHI.

B coctaB y4eOHO-METOAMYECKOIO M MaTepUalbHO-TEXHUYECKOro 00eCreueHHsl MpOorpamMMbl
y4eOHOH IuCHMIUIMHBI «Martematuka: anreOpa W Hayalla MaTeMaTHYeCKOro aHajm3a; T€OMETPHUS
BXOJIAT:

- MHOTO(YHKIIMOHAJIbHBIA KOMIUIEKC IPEI0/1aBaTels;

- HarjsiHble 1mocoOus (KOMIUIEKTHI Y4eOHBIX TaOJjMll, IUIAKaTOB, HOPTPETOB BBIJAIOIIUXCS
YYEHBIX-MaTEMaTUKOB U JIp.);

- "H(GOPMAIIMOHHO-KOMMYHHKATUBHBIE CPE/ICTBA;

- DKPaHHO-3BYKOBBIE TTOCOOUS;

- KOMIUIEKT TEXHUUYECKOH JOKYMEHTAIMH, B TOM YHCJIE MacopTa Ha cpelicTBa 0Oy4eHUs!, UH-
CTPYKLIMHU IO UX UCIIOJIb30BAHUIO U TEXHHUKE 0€30I1aCHOCTH;

- OubnMoTeuHsbIi HOH.

B 6ubnuoreunsiii GoHI BXOAAT yueOHUKH, yueOHO-MeToanueckrue kommiekTsl (YMK), obec-
MEYMBAIOINE OCBOCHHE Y4eOHOM TUCHMIUIMHBI «MaTemaTuka: anredpa M Hayala MaTeMaTHUYecKoro
aHaJln3a; TeOMETPUs», PEKOMEHOBAHHbIE WM JOMYIIEHHbIE IJIS UCIOJIb30BaHUS B MPOPECCHOHANb-
HBIX 00pa30BaTENbHBIX OPraHU3aALMAX, PEATU3YIOLUIMX 00pa30BaTENIbHYIO MPOTrPaMMy CpeiHero oo1ie-
ro oOpazoBanus B npezenax ocsoenus [IIICC3 na 6a3e ocHOBHOTO 00111€T0 00pa30BaHUs.

bubnuoreunsiii GpoHI MOXKET OBITH JOMOJHEH SHIMKIONEIUSIMH, CIPAaBOYHUKAMHU, HAyYHOH,
Hay4HO-IIONYJIAPHOM U IPYTOMl JINTEpaTypoOr IO MaTEMATHKE.

B nporecce ocBoeHust mporpamMMbl yueOHOH AucUMIUIMHBI «MaTeMmaTuka: anredpa U Havana
MaTEeMaTHYeCKOI0 aHaln3a; FTEOMETPUS» CTYACHTHI JODKHBI MTOJYYUTh BO3MOKHOCTb JIOCTYIIA K AJIEK-
TPOHHBIM Y4e€OHBIM MaTepuajiaM [0 MaTeMaTUKe, UMEIOIIMMCSL B CBOOOIHOM J0CTyne B cetu MHTep-
HeT (3JIEKTPOHHBIM KHHUTaM, MpakTUKyMaM, TectaM, marepuanam EI'D u np.).
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