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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma oOmieoOpa3oBarenpHOW yueOHOW aucuumiimHa «MaremaTukay
npeaHazHadeHa i u3ydeHus Marematuku B ['BIIOY  «boxaHckuii arpapHblid
TEXHUKYM», PpEaJU3yIoIIero o0pa30BaTelIbHYl0 MpPOrpaMMy CpEOHEro OOIIero
oOpa3oBaHMs B IpEJesiax OCBOEHUS OCHOBHOW NMpodeccHOHaIbHON 00pa30BaTeIbHON
nporpammbel  CIIO (OITIOIT CIIO) na 6a3e ocHOBHOTO 00IIEero oOpa3oBaHUSI MpPH
HOJArOTOBKE KBAJIM(UIUPOBAHHBIX Pa00OUHUX.

[Iporpamma paspaboraHa Ha ocHoBe TpeOoBanuii PI'OC cpenHero o0Iero
oOpa3oBaHMsl, MPEABIBIAEMBIX K CTPYKTYpEe, COACPKAHHUIO U pe3ylbTaTaM OCBOCHUS
yuyeOHOU aucuuIUIMHBl «MaTemaTuka», U B COOTBETCTBUU ¢ PexkoMeHmauusMu 1O
OpraHu3allMd TIOJyYEHHs] CpEeIHEero ooOmero oOpa3oBaHHA B IMpEAeNax OCBOCHUS
o0Opa30BaTeNbHBIX NPOrpaMM CpeaHEero mnpogeccHoHaIbHOro o0pa3oBaHUs Ha Oaze
OCHOBHOro  o0miero o0Opa3oBaHusl C  ydeToM TpeOoBaHMI  (enepaybHbIX
rOCyIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M MOJIy4aeMOi MPOPECCHH CPETHETO
npodeccuoHanbHOTO  OOpa3oBaHus  (muceMo  JlemapTamMeHTa  TroCyAapCTBEHHOU
MOJIUTUKU B cepe moAroroBku padoumx kaapoB u IO MwunoOpnayku Poccum ot
17.03.2015 Ne 06-259).

Conmepxxanue mnporpamMmbel  «MaremaTuka» HalpaBlI€HO Ha JOCTH)KEHHE
CIEAYIOIINX LEIEH:

* obecrniedyeHus: cPOPMUPOBAHHOCTHU MPEACTABIECHUIN O COLMAIBHBIX, KYJIbTYPHBIX
Y UCTOPHUYECKUX (paKTOpaxX CTAHOBJICHUS MAaTEMATHKHU;

e o0ecrnedyeHus: CHOPMHUPOBAHHOCTH JIOTHYECKOTO, QJITOPUTMUYECKOTO U
MaTEMaTHYECKOTO MBILUICHHUS;

» obecrieueHus CHOPMUPOBAHHOCTH YMEHUN TPHUMEHATH IOJYYCHHBIC 3HAHUS
MIPU PEIICHUU PA3IUYHBIX 33]a4;

+ obecrnieueHust c(OPMUPOBAHHOCTH MPEICTABICHUI O MaTeMaTHKE KakK 4acTh
OO0IIIeUeIOBEUECKON  KYNIbTYyphl, YHUBEPCAIBHOM SI3bIKE HAyKH, [O3BOJISIOIIEM

OIIMCBIBATHb U N3YYdTh PCAJILHBIC ITPOLICCCHI U ABJICHUA.
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B mporpammy BKIIOUEHO CoOAepKaHUE, HAMpaBiIeHHOe Ha (OPMHUPOBAHHE Y
CTYJICHTOB KOMIIETEHIIMM, HEOOXOauMBIX 1Ji1 kKauecTBeHHOro ocBoeHusi OITOIT CIIO
Ha 0a3e OCHOBHOIO o0OmIero o0pa3oBaHUsS C IOJYYCHHEM CPEIHETO OOIIero
o0pa3oBaHMsI — MPOTPAMMBI TOJATOTOBKH KBATU(HUIIMPOBAHHBIX Pa0OUMX, CITY)KAIIUX

(TITIKPC).



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUIIJIUHBI

Marematuka siBisieTcss (pyHIaMeHTaIbHOM 00IIe00pa30BaTeIbHON AUCIMILUIMHON
CO CJIOUBIIUMCS YCTOMYMBBIM COJIEpKaHUEM U OOIIMMH TpeOOBaHUSIMH K MOJTOTOBKE
00yyarommxcs.

B npodeccuonanbHpix  00pa3oBaTENbHBIX  OpPraHM3alUSX, PEATU3YIOIINX
00pa3oBaTEIbHYIO MPOrPaMMy CPEIHEro o0IIero oOpa3oBaHUs B Mpelesiax OCBOCHUS
OIIOII CIIO Ha 6a3e 0CHOBHOTO 00111er0 00pa3oBaHusl, U3YUYECHUE MAaTEMAaTUKH UMEET
CBOU OCOOCHHOCTH B 3aBUCUMOCTH OT MPOoduiIs NpodheccuoHaIbHOro 00pa3oBaHusl.

IIpu  ocBoenun  npodeccuit  CIIO  ecTecTBEHHOHAy4yHOTO  TIpoduisa
npodeccroHanbsHOTO 00pa3oBaHus MaTeMaTHKa U3ydaeTcs Ha 6a3oBoM ypoBHe PI'OC
cpeaHero oo1ero oopa3oBaHus.

OO0mme 1enn M3y4YeHHS MATeMATHKH TPAJAWIIMOHHO PEaTN3yIOTCS B UYETHIPEX
HampaBJeHUsIX — oOllee TMpeacTaBlieHne o0 wuIeaX M MeToJaxX MaTeMaTHKH,
WHTEJUICKTYaJIbHOE Pa3BUTHE, OBIIAJICHUE HEOOXOIUMBIMH KOHKPETHBIMH 3HAHUSMU U
YMEHUSIMU, BOCITUTATEILHOE BO3/ICHICTBHE.

[Ipodunuzanus 1neneil MaTeMaTUYECKOTO OOpa30BaHHS OTPAXKAETCS Ha BHIOOpE
OPUOPUTETOB B  OpraHmW3anuu  y4eOHOW  AesTenbHOCTH — oOywarommxcs.  Jlms
TYMaHUTApHOTO Mpoduis npodhecCHOHATBHOTO0 00pa30BaHUS XAPAKTEPHBIM SIBIISICTCS
yCUJIEHUE OOIIEKYIbTYPHOM COCTABJISIONICH Y4eOHON AUCHUIUIMHBI C OpUEHTAllMe Ha
BU3YaJIbHO-00Pa3HbIN U TOTUYECKUM CTUITN y4eOHOUM paboTHhI.

N3yuenne wmaremMaTuku Kak TnpoduibHON o00I1eo0pa3oBaTeabHON  yueOHOU
JTUCITUTUIMHBI, YYUTHIBAIOMIEH crenM(UKy ocBanBaeMbIX cryaeHTamu npodeccuii CI1O
o0ecreunBaeTcs:

—  BBIOOPOM PA3IMYHBIX IMOAXOJOB K BBEICHUIO OCHOBHBIX ITOHSTHIA;

— (hpopMupoOBaHHEM CHUCTEMBI YUEOHBIX 3aJaHui, oOecrneunBaromux 3phekTuBHOE
OCYIIIECTBJICHUE BHIOPAHHBIX I1E€JIEBBIX YCTAHOBOK;

— o0oralieHrneM CIeKTpa CTHIIeH y4eOHON NeATeIbHOCTH 3a CUET COTJIACOBAHUS C

BEYIIUMH JIEATEIbHOCTHBIMH XapaKTePUCTUKAMH BHIOPAHHOM MPOQEeCcCuu.
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[IpodunpHas cocTaBusiomas OTPaXKaeTcs B TPEOOBAHUSAX K IMOATOTOBKE
00yyYaroImuXcs B YaCTH:

— oO0mel cucTeMbl 3HAHUM: CcoJiepkKaTeIbHbIE MPUMEPhl  HUCIOJIb30BAHUS
MaTeMaTUYECKHUX UCH U METOIOB B TPO(PECCHOHATILHOM eI TEILHOCTH;

— yMEHUM: pa3auyue B YpPOBHE TPEOOBAHMM K CIOXKHOCTH IPUMEHIEMBIX
aJITOPUTMOB;

— TPAKTUYECKOTO WCTOJB30BaHUS TMPUOOPETCHHBIX 3HAHWUH W  YMEHUMU:
WHJVMBHUAYaJbHOTO Y4e€OHOIO OIbITa B IIOCTPOCHUM MAaTEMaTHYECKHX MOJIeleH,
BBITIOJTHCHUH UCCIIEOBATEIBCKUX IMMPOCKTOB.

Conepxanve yueOHOM NUCIHUIUIMHBI pa3pab0TaHO B COOTBETCTBUHM C OCHOBHBIMU
COJICPKaTENIbHBIMM JINHUSIMUA OOyUCHHUS MaTeMaTHKE:

— anzedpauyeckasa AUHUA, BKIIOYAIONIAsl CUCTEMATU3allUI0 CBEJICHUM O 4uCiax;
M3Yy4YeHHE HOBBIX W O0OOIICHHE paHee M3YUYEHHBIX OIepaluii (BO3BeJACHHE B CTEIICHD,
U3BJICUCHUE KOpHA, JorapuMupoBaHHE, CHHYC, KOCHMHYC, TAHT€HC, KOTAaHT'C€HC U
oOpaTHBIE K HHM); HM3yYE€HHE HOBBIX BHJOB YHCIIOBBIX BBIpOKEHUH H (POPMYII;
COBEPIIICHCTBOBAHUE IPAKTUYCCKUX HABBIKOB M  BBIYUCIUTEIBHOH  KYJIBTYPHI,
paciIMpeHre U COBEPIICHCTBOBAHUE ajireOpanyecKkoro amnmapara, cpopMUPOBaAaHHOTO B
OCHOBHOH IIIKOJIE, ¥ €r0 NMPUMEHEHHE K PEIICHUI0O MaTeMaTHYCCKUX M IMPUKIATHBIX
3a1a4;

—  meopemuKko-QYHKUUOHANbHAA JIWHUA, BKIIOYAIONIAs] CUCTEMATU3AlMI0 WU
pacimgpeHrde CBeACHUN O (QYHKIMAX, COBEPIICHCTBOBAHHE TIpapUUECKUX yMEHHUIH;
3HAKOMCTBO C OCHOBHBIMHU HMJECSIMHM U METOJAaMH MaTeMaTUYECKOI'0 aHajn3a B 00beMe,
MO3BOJISIONIEM HCCIEAOBAaTh dJJIEMEHTApHbIE (PYHKIIMM ¥ pemaTh MPOCTEUITHE
reoMeTpudeckue, GU3NIecKre u APyrue MpUKIaIHbIC 3aa9H;

— JIUHUA YPAGHEHUIl U HEPABeHCH 8, OCHOBaHHAS HAa TIOCTPOCHUM U UCCIICIOBAHUU
MaTeMaTHYSCKUX MOJICNICH, TIepeceKaromascs ¢ alreOpamdeckod M TEOPETHKO-
(GYHKIIMOHATBHON JTHHUSAMHU W BKJIFOYAIOIIAs PA3BUTHE U COBEPIICHCTBOBAHUE TEXHUKU
anredpanyeckux MpeoOpa3oBaHUN ISl PEIICHUS YpPaBHEHUW, HEPABEHCTB M CHUCTEM;

dbopMupOBaHHE CIIOCOOHOCTH CTPOHTH U
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UCCIIEN0BATh IPOCTENIINE MATEMATUYECKHE MOJIENU TIPY PELIEHUH MPUKIAAHBIX 3a/1a4,
3a]1a4 U3 CMEKHBIX U CTICUUATIbHBIX TUCIUIUINH;

— 2eomempuuecKas JAUHUA, BKIIOYAIOIIAs HAIJIAJHBIE IPEACTABICHUS O
MPOCTPAHCTBEHHBIX (UTypax M H3yuyeHUE UX CBOWCTB, (HOPMUPOBAHHE M PaA3BUTHE
IPOCTPAHCTBEHHOT0 BOOOPaXEHUs, PA3BUTHE CIIOCOOOB N'€OMETPUUYECKUX HU3MEPEHMI,
KOOPAMHATHOTO U BEKTOPHOTO METOJOB JJIsl PELICHHUs] MaTEMaTUUECKUX U MPUKIaIHbIX
3az1ay;

— cmoxacmuueckaa AUHUA, OCHOBaHHAsi Ha Pa3BUTUM KOMOMHATOPHBIX YMEHU,
MPEACTABICHU O BEPOATHOCTHO-CTATUCTHUYECKMX 3aKOHOMEPHOCTSIX OKPY>KAIOLIETO
MUpa.

B temarnueckux muiaHax mporpamMmbl y4eOHbIN MaTepuan HpeicTaBieH B GpopMme
YepeyIoUIerocs pa3BepThIBAHKS OCHOBHBIX COAEPKATEIbHBIX JUHUN (anreOpandeckas,
TEOPETUKO-(PYHKIIMOHAJIbHASA,  YpaBHEHMH W HEpPaBEHCTB, TIE€OMETpUYECcKas,
CTOXacCTUYeCKas).

N3yuenne oOmeoOpazoBaTeibHON  y4eOHOM  AuCHUIUIMHBL  «MaremaTuka
3aBepuIaeTcs MOJBEACHUEM MTOrOB B (hOpME dK3aMeHa B paMKax IPOMEXKYTOUHOM
aTTecTallMi CTyJIeHTOB B mnpouecce ocBoeHnus ocHoBHou OIIOII CIIO ¢ momydyeHuem

cpeanero oomiero oopazosanus (IITTKPC).



MECTO YUYEBHOMH JIJUCHUILJIMHBI B YYEFHOM ILIAHE

YyeOnast aucruiuimHa «MaTemaTuka»  ABISETCS  y4eOHBIM — MPEAMETOM

o0si3aTenpHON TpeaMeTHoN obnactu «Marematuka U uaopmatuka» OI'OC cpeanero
o01ero oOpa3oBaHusI.
B T'BIIOY «boxaHckulil arpapHblii TEXHUKYM», peaU3YyIOIUX O00pa30BaTEIbHYIO
nporpamMmy cpeaHero oodiero oopazoanus B npenenax ocsoenus OIIOIT CITO na 6aze
OCHOBHOT'0 00111ero o0pa3oBaHus, yueOHas quciuruimHa «MareMmatukay u3ydaercs B
obmeoopazoBarenbHoM 1ukie ydeOHoro miana OIIOII CIIO na 6a3e OCHOBHOTO
oO1ero o6pazoBanus ¢ nmojgydeHueM cpeanero odmiero oopazosanus (ITTTKPC).

B yueOubix mmanax IIIIKPC yueOnas nucriurnimHa «MareMmaTuka» BXOIUT B
cocTaB oOmMX 001eo0pa3oBaTeIbHBIX YUYE€OHBIX JUCHUIUINH, (HOPMUPYEMBIX U3
oOs3aTenbHBIX MpeaMeTHbIX obnacteir GI'OC cpennero oOmiero obpazoBaHus, s
npodeccuit  CIIO wim  cnemuansHocTed  CIIO  cooTBeTCTBYIOIIEro  Mpoguis

po¢eCCHOHATLHOTO 00pa30BaHUsI.

Ne CemecTtp Hroro
;':: 1 Kypc 2 Kypc¢ 3 Kypc
3 o = o o o o
< 3 3 3 3 3 3
:g_ — QE) o~ QE) ™ & < E Lo QE) © QE)
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PE3YJbTATHI OCBOEHUSA YYEFHOM JUCHUIIJIAHBI

OcBoenue coxaepxaHusi ydyeOHOM aucuMIUIMHBL «Marematuka» oOecrneyruBaeT
TNOCTUKEHUE CTYAEHTAMH CIIEIYIOIINX PE3YIIbTATOB:

JIUYHOCHMHbBIX

* c(hopMUPOBAHHOCTH MPEACTABICHUM O MAaTEMATUKE KaK YHUBEPCAIbHOM SI3bIKE
HayKH, CpPEICTBE MOJICIUPOBAHUSA SIBJICHUM M TPOLIECCOB, 00 HIESIX M MeToAax
MaTeMaTUKH;

* [OHMMAaHUE 3HAYMMOCTH MATEMATHKH JJISI HaydYHO-TEXHHUYECKOro Iporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIIICHHUS K MaTEMAaTHMKE KaK K YacTH OOIleueT0BEeYECKOM
KyJIbTYypbl Y€pe3 3HAKOMCTBO C WCTOPUEW pa3BUTHS MAaTE€MaTUKH, 3BOJIIOLUEH
MaTeMaTUYECKUX UJIEH;

* pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKECHUS,
AITOPUTMHYECKON KYJIbTYpPbI, KPUTUHYHOCTH MBILIUICHUS Ha YPOBHE, HEOOXOIUMOM JIJIs
Oynymieit mpodeCCUOHAIBHOW JEATEeIbHOCTH, I MPOAOJIKEHUS o0pa3oBaHuUs U
caM0o00Opa30BaHMS;

* OBJIaJICHUE MATEMAaTUYECKHUMH 3HAHUSIMH W YMEHHUSIMHU, HEOOXOJMMBIMU B
MOBCEIHEBHOM >KU3HU, JIJII OCBOCHUSI CMEXKHBIX €CTECTBEHHOHAYUHBIX IUCIMIUIMH U
JTUCIUTUINH TPOo(eCCUOHATBHOTO ITUKJIIA, JJIA MOJIy4YeHUs 00pa3oBaHUsl B 00JIacTIX, HE
TpeOYIOIUX YIIIyOJIC€HHOW MaTeMaTUYeCKOM MOATOTOBKY;

* TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHUCJIE caMOO0pa3oBaHUIO, Ha
MPOTSDKEHUH BCEU JKM3HU; CO3HATEIIBHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaAHHIO
KaK yCJIOBHUIO YCIEITHON MPo¢deCCUOHAIBHON U OOIIIECTBEHHOM NIESITEIHbHOCTH;

* TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSTEILHOM, TBOPUYECKOW M OTBETCTBEHHOM
NEATEIIbHOCTH;

* TOTOBHOCTb K KOJUIGKTUBHOM pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
o0Opa3oBarenbHOM, 00IIECTBEHHO MOJIE3HON, YU4eOHO-UCCIE0BATEIbCKOM, TPOSKTHONU U

JIpYTUX BUJAX AEATEIbHOCTH;
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* OTHONICHHE K MPOPECCHOHATBHON AEATEIbHOCTH KaK BO3MOKHOCTH y4YacTHS B
pPELIEHUH JINYHBIX, OOIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIEM;

MemanpeomenmHbLx:

* YMEHHE CaMOCTOSTENIBHO ONPENEIATh LN JAESITEIIbHOCTH U COCTABIIATH IUIAHBI
NEATEIBbHOCTH; CAMOCTOSITENBHO OCYIIECTBISATh, KOHTPOJUPOBATh M KOPPEKTUPOBATH
NEATEIbHOCTh,  HWCIOJIB30BaTh  BCE  BO3MOXHBIE  PECYPCBl UL JTOCTHIKCHUS
MOCTABJICHHBIX LEJEH M peanu3aluy IUIAHOB JIEATEIbHOCTH; BBIOMpATh YCIHEIIHBIC
CTPATETUH B Pa3IUYHbIX CUTYaLHsX;

* YMEHUE NPOAYKTUBHO OOIIATHCS U B3aMMOJIEHCTBOBATH B MIPOLIECCE COBMECTHOM
JEeATEIbHOCTH, YUYUTHIBATh MO3HUIMH JPYTUX YYACTHUKOB JEATEIBHOCTH, 3(hPEKTUBHO
pazpelaTb KOHQIUKTHI;

. BJIAJCHUE HaBbIKAMHM I[103HABATEJIbHOM, Y4E€OHO-UCCIIENOBATENbCKOU H
IPOEKTHOM NE€ATEIbHOCTH, HAaBBIKAMHU pa3pelIeHUs] MpoOdsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOATEJIBHOMY IIOMCKY METOJOB PEUICHUS IMPAaKTHUYECKHX 3ajad,
MPUMEHEHUIO PA3JIMYHBIX METO/I0OB [TO3HAHNUS;

. TOTOBHOCTb U CIHOCOOHOCTh K CaMOCTOSITENIBHOM HMH(pOPMAIMOHHO-
MO3HABATEJIbHOM JEATEIbHOCTH, BKJIOYas YMEHHE OPUEHTHUPOBATHCS B Pa3IUUYHBIX
UCTOYHMKAX  MHPOpManuM, KPUTHUECKU  OLEHUBATh U  HMHTEPIPETUPOBATH
MH(POpPMAIUIO, TOTYYAEMYIO U3 Pa3INYHbIX HCTOUHUKOB;

* BIAJCHUE SI3bIKOBBIMU CPEJICTBAMH — YMEHHE SCHO, JIOTUYHO M TOYHO M3JIaraTh
CBOIO TOYKY 3PEHMs, HCIIOJIb30BATh aICKBATHBIE A3BIKOBBIE CPECTBA;

* BJIaJICHUE HAaBbIKAMH MMO3HABATENILHON pe(IEKCHHN KaK OCO3HAHUS COBEPILAEMBIX
JNEWCTBUI U MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMM, TPAHULL CBOETO
3HAHUS U HE3HAHUS, HOBBIX [TO3HABATENIbHBIX 337a4 U CPEACTB UX JOCTHKECHHUS;

* LEJCYCTPEMIICHHOCTh B MOUCKAX M MPUHSATUU PELIEHUH, COOOPA3UTENBHOCTh U
UHTYULIMS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  TNPEACTABIECHUH;  CIIOCOOHOCTH
BOCIIPMHMMATh KPacoTy U FTapMOHUIO MUPA;

npeomemmuulx:
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* Cc(pOPMUPOBAHHOCTb MPEACTABICHUH O MaTEeMaTHKE KaK YacTh MHPOBOM
KyJbTYPbl 1 O MECTE MATEMATUKH B COBPEMEHHOMN UBUIIU3ALMH, O CIIOCO0AaX OMUCAHUS
Ha MaTeMaTUYECKOM SI3BIKE SIBJICHUN PEaJIbHOIO MUPA;

* COPMHUPOBAHHOCTH TMPEACTABICHUI O MAaTEMaTHKEYECKUX TMOHATHSIX Kak O
BOKHEUIINX MATEMAaTUUYECKUX MOJEIAX, ITO3BOJIIOIIMX OIMCHIBATH U U3ydaTh Pa3HbIC
IIPOLIECCHl U SBJICHHs; IIOHUMAaHHUE BO3MOMXHOCTH AKCHOMATHYECKOI'O IIOCTPOCHUS
MAaTeMaTUYECKUX TEOPUH;

* BJAJCHUE METOJAMM JIOKA3aTeJIbCTB W aAJIrOPUTMOB pEILICHHs, YMEHHE UX
IIPUMEHATH, IPOBOAUTH JI0KA3aTEIbHBIE PACCYKACHUS B XOAE PELICHUS 3a1aY;

* BJAJACHUME CTAHJAPTHBIMUM  [PUEMAMHU  PELICHUS  PAlUOHAIBHBIX U
UPPALMOHAIBHBIX, ITOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U
HEPABEHCTB, UX CUCTEM; HCIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOTPamMM, B TOM
YyCie I [IOUCKA ITyTH PELICHUS U WIUTIOCTPALIMY PELLICHNS] YPAaBHEHUNW U HEPABEHCTB;

* c()OpMUPOBAHHOCTH MPEACTABIECHUN 00 OCHOBHBIX MOHATHUSAX MATEMATUYECKOTO
aHalIM3a U UX CBOMCTBaX, BIAJICHHE YMEHHEM XapaKTepU30BaTh MOBEACHUE (DYHKIIMIA,
UCIIOIb30BAHUE IOJNYYEHHBIX 3HAHUM JUId ONMCaHWAd W AaHAJIU3a PEAIbHBIX
3aBHCUMOCTEH;

. BJIaJICHUE OCHOBHBIMU IOHATHSAMH O IUIOCKUX U IIPOCTPAHCTBEHHBIX
reOMeTpUUYeCKUX (Urypax, MX OCHOBHBIX CBOWCTBaxX; C(HOPMHUPOBAHHOCTb YMEHMUS
pacno3HaBaTh Ha YepTEXKaxX, MOJAEIAX U B PEAIbHOM MHUPE F€OMETpUYECKHE (DUTYPBI;
NPUMEHEHUE HU3YUYEHHBIX CBOMCTB IreOMETpUYecKUX GUryp u ¢Gopmyn Ais pelieHHs
reOMETPUYECKUX 3a1a4 U 3a7a4 C IIPAKTUYECKUM COJIEpIKaHUEM;

*  c(OpMHUPOBAHHOCTH MPEJCTABICHUNA O TMpPOLEccax M SBICHUSAX, HUMEIOUIUX
BEPOSATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaibHOM MHpeE, 00
OCHOBHBIX MOHATHUSX DJJIEMEHTAPHOM TEOPUU BEPOSATHOCTEH; YMEHUNW HAXOIWUTh U
OLICHMBATh BEPOATHOCTH HACTYIJICHUS COOBITUH B TMPOCTEHIIUX MPAKTHYECKUX
CUTyalUsX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEJINYUH;

* BJIAQJCHHUE HABBIKAMU HMCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IIpU

pEIIEHNH 3a7ay.
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COJIEP)KAHUE YYEBHOM JUCIHUIIJIUHBI

Bsenenue

MareMatrika B HayKe, TEXHUKE, YKOHOMUKE, UH(DOPMAIMOHHBIX TEXHOJOTHUSAX U
MPAKTUYECKON NesATeNbHOCTH. Llenu u 3amaun m3ydeHus MaTeMaTUKA NPU OCBOCHUU
npodeccuit CI1O u cnenumansHocteit CIIO.

AJITEBPA

Pa3Burne mNoOHATHS 0 YUCITE

Ilensie u panuoHasnbHble uucna. JleiicTBuTenbHble uncna. [IpubimkeHHbIE
BbIUKCIICHUA. KOMIUIEKCHBIE YnCIa.

KopHu, crenenn u jorapupmsi

Kopuu u crenenn. KopHH HaTypanbHOW CTENEHM M3 YWCIAa U HUX CBOWCTBA.
CremmeHn ¢ palMOHAJbHBIMM  TOKa3aTeysiMH, WX  cBoWctBa. (CreneHn ¢
NEUCTBUTEIbHBIMU  TOKa3arenssMu. (CBOWCTBA  CTENEHUM C  JICCTBUTEIIbHBIM
ITOKA3aTEeJIEM.

Jlorapupm. Jlorapupm umncna. OcHOBHOE JOrapu(pMUUYECKOE TOXKIECTBO.
HlecsiTuunble W HaTypajbHbie Jsorapudmsel. [lpaBuna pgeiicTBuit ¢ sorapudmamu.
Ilepexon Kk HOBOMY OCHOBAHHUIO.

[IpeoOpazoBanue anreOpanveckux BeipaxeHui. [IpeobpazoBanue pannoHaIbHBIX,
UPPALUOHATBHBIX CTENEHHBIX, TOKA3AaTEIbHBIX U JTOTApU(DMUUECKUX BHIPAKECHUIM.

IIpakTHYeckHe 3aHATHSA:

Apudmernueckre JOCUCTBUS HAJ YHUCIAMHU, HAXOXKICHUE TPHUOIUKEHHBIX
3HAQYEHUW BEJIMYMH W TOTPENTHOCTEH BBIUMUCICHUN (a0COIMIOTHOW M OTHOCUTEILHOM),
CPaBHEHHE YK CIIOBBIX BBIPAKEHHUM.

Brruncnenue u cpaBHeHHE KOpHEW. BhITOTHEHNE pacyeTOB € paiuKaIaMHu.
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Pemienne wppanumonanbHbIX ypaBHeHMU. HaxoxneHue 3HayeHHWH CTENeHen C
paumoHaNbHBIMU MOKa3aTensiMu. CpaBHeHue creneHeid. [IpeoOpazoBaHus BbIpaKeHMI,
coJlepKallMX CTENEHU. PenieHne noka3areabHbIX ypaBHEHUMN.

Pemenne npukinagHeIx 3a1a4.

Haxoxnenue 3HaueHuil jorapudma no npou3BoIbHOMY OcHoBaHMIO. Ilepexos ot
OJTHOTO OCHOBaHMS K JpyroMy. BpluucieHne u  cpaBHEHHE JIOTapU(PMOB.
JlorapudmupoBaH#e ¥ TOTEHIIMPOBAHNUE BBIPAXKCHHIA.

[TpuOnmkeHHbIE BBIYMCIECHUS U PELICHNs IPUKIAIHBIX 3a1au.

Pewenue norapu(pmMuyeckux ypaBHEHHM.

OCHOBbBI TPUTTOHOMETPUH

OcHOBHBIC IOHATHS

Pagnannas mepa yrma. BpamarensHoe aBuxeHne. CHHYC, KOCUHYC, TAHTC€HC U
KOTaHI'€HC YUCIIA.

OcCHOBHBIEC TPUTOHOMETPUYECKHE TOKAECTBA.

®opmynbel npuseneHusd. Popmyiel cinoxenus. Oopmynsl ynBoeHuss Popmyibl
IIOJIOBUHHOTO YTJIA.

IIpeoOpa3oBaHus NPOCTEHINMX TPUTOHOMETPHUYECKUX BbIPAKECHUI.

[IpeoOpa3oBaHre CyMMbl TPUTOHOMETPHUUECKUX (YHKIMHA B NPOU3BEIACHHE U
IPOU3BEJICHUSI B CyMMy. BbIpakeHrne TPUrOHOMETPUUYECKHUX (PYHKIMHA 4Yepe3 TaHTeHC
ITOJIOBUHHOI'O apTyMEHTA.

Tpuronomerpuyeckue ypaBHeHUs] 1 HEPaBEHCTBA.

[Ipocrenimue TPUTOHOMETPUYECKUE YpPaBHEHUS. [Ipocrenmme
TPUTOHOMETPUYECKNE HEPABEHCTBA.

OOpaTHble TPUTOHOMETPUYECKUE PYHKIIMH. APKCUHYC, aPKKOCHHYC, apKTaHT€HC.

IIpakTHYeckHe 3aHATHSA:

Paanansblii MeTON M3MEPEHUS YTIIOB BPAILLICHUS U CBA3b C IPaJyCHOU MEPOM.

OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (HOPMYINBI CIO0XEHUS, YIBOCHUS,
npeoOpa3oBaHUE CYMMbl  TPUTOHOMETPUUECKMX  (PYHKIMH B  IPOU3BEACHHE,
npeoOpa3oBaHue MPOU3BEACHHS TpUrOHOMeTprudeckux GyHkmii B cymmy [Ipocreiinme

TPUTOHOMETPHUYECKNE YPABHEHUS U HEPABEHCTBA.
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OOpaTHbie TPUTOHOMETpUYECKUE (PYHKITUHN: apKCUHYC, apKKOCHHYC, apKTaHT€HC.

®YHKIIUU, UX CBOUCTBA U TPA®UKH

®ynkuun. O6nacTe omnpefeseHuss U MHOXKECTBO 3HaueHM; rpaduk (yHKuuH,
noctpoeHue rpadpukoB QyHKINHN, 33JaHHBIX Pa3IMYHBIMH CIIOCOOAMH.

CpoiicTBa (pyHKIMH: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTb, OrPAHUYEHHOCTD,
nepuoaAnYHOCTb. [IpomMexxyTku Bo3pacTaHus U yObIBaHUS, HauOOJIbIIEE U HAUMEHBIIIEE
3HaYeHMUs, TOYKH  OKCTpemyma. ['paduueckas  unrepnperanus. [Ipumepst
(YHKIIMOHAJIBHBIX ~ 3aBUCUMOCTEH B  peajbHbIX  IpoOIeccax U SBJICHUSIX.
Apudpmernueckre omnepauuu Haa (yHKuusAMU. CrnoxHas QYHKOUA (KOMIO3ULMSA).
[loHsiTHE O HEMPEPBHIBHOCTU (DYHKIIMH.

OopaTnable ¢ynknuu. OOnactb omnpenenaeHuss U o0JacTb 3HAUYEHUN OOpaTHOU
¢ynkuuu. ['padux oOpaTHOM QyHKIUY.

CreneHHble, MOKa3aTejlbHbIe, JOrapu(ppMHYeCKHe W TPHUIOHOMETPHYECKHE
¢pynxuun. O0paTHble TPUTOHOMETPHYECKHE (PYyHKIIUM.

Onpenenenus QPyHKIMMA, UX CBOWCTBA U TpaUKH.

[IpeoOpa3oBanus rpadukos. IlapamiensHblii IepeHOC, CUMMETPUS OTHOCUTEIBHO
ocel KOOpAMHAT M CHUMMETpPUS OTHOCHUTEIBHO Hayajga KOOPAMHAT, CUMMETPHS
OTHOCUTEJIBHO NMPSMOM Y = X, PACTSDKEHHUE U CKAaTUE BJOJIb OCEN KOOPAUHAT.

IIpakTHYyeckue 3aHATHS:

[Ipumepsl 3aBUCHUMOCTEH MEXIy NEPEMEHHbIMH B pealbHBIX IMpollieccax H3
CMEXHbIX JucuuiuiiH. Onpenenenue ¢yHkuuil. IloctpoeHne u ureHue rpadukoB
¢ynxuuid. Mccnenoanne Qynkuuu. CBOMCTBa JTMHENWHOM, KBaIpaTUYHOM, KYyCOUYHO-
JUHEHHOM u JpoOHO — nuHeHoW QyHkuMil. HenpepbsiBHBIE W TEpPUOIUYECKUE
¢ynkuu. CBoiicTBa U rpadUK CMHYCca, KOCUHYCa, TaHTeHca U KoTaHreHca. OOpaTHbie
¢ynkuuu u ux rpaduxku. O6paTHsie TpuroHomerpuyeckue pynkuuu. [IpeoOpazoBanus
rpaduka pyakmun. ["apmonnueckue konebanus. [Ipuknagasie 3a1aqn.

[lokazarenbHble, JOrapuMUYECKue, TPUTOHOMETPUUYECKUE ypaBHEHUS U
HEPABEHCTBA.

HAYAJIIA MATEMATHUYECKOI'O AHAJIN3A
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IocaenoBarenbnocTu.  CnocoObl  3alaHusl W CBOMCTBA  YHCIIOBBIX
nocnenoBarenbHocTeil. [loHAaTHe o mpenene nocnegoBaTenbHOCTU. CylieCTBOBaHUE
npenesa  MOHOTOHHOM — OIpaHMYEHHOM — mocienoBaresnbHOCTH.  CymmupoBaHHE
MocJIeI0BaTeabHOCTEN. beckoHeuHo yObIBaromas reoMeTpuyeckas IpOrpeccHs U ee
CyMMma.

IIpousBoanas. IloHsarue o mnpousBogHON GYHKIMH, €€ TCOMETPUYCCKUM U
¢usnyeckuii cmbica. YpaBHEHUE KacaTenbHOM K rpaduky ¢yHkuuu. I[IpomsBomHbie
CYMMBI, Pa3HOCTH, IPOU3BEACHUS, YaCTHOIrO. [IpON3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢yakuuid. IlpuMeHeHHe NPOM3BOJHONM K HCCIEAOBAHHMIO (DYHKIMI W MOCTPOEHHUIO
rpadukos. [TponsBoaHble 00paTHON PYHKIMU U KOMIO3ULINUUA (DYHKIIMH.

IIprMepsl KCIIONB30BaHUs POU3BOJHOMN ISl HAXOKICHUS HAUIIY4IlIEero pelieHus
B MPUKIAIHBIX 3adadax. Bropas mpousBoaHas, €€ reoMeTpudecKuil U (pU3N4ecKui
cmbica. HaxoxaeHune ckopocTu Ajis mpouecca, 3aJaHHOro (popmyson u rpadukoMm.

IlepBooOpa3nass m uHTerpa’a. lIpuMeHeHHE OIpPEAECIIEHHOIO0 WHTErpaga i
HaxXOXJICHUSl IUIOMAAU KpUBOJMHEHHON Tpaneuun. Popmyna Herorona-JleitOnua.
[Ipumepsl npuMEHEeHHsI UHTErpajia B PU3UKE U TEOMETPUHU.

IIpakTnyeckue 3aHATHUA:

YucnoBasi MOCIEAOBATEIBHOCTh, CIOCOOBI €€ 3aJaHMsl, BBIYUCIICHUS YJICHOB
nocnenoBarenbHocTH. [lpenen mocnenoBaTenbHOCTH. beckoHeuHO — yObIBaroIas
r€OMETPUYECKAS] IPOTPECCHUA.

[IponsBoHas, MEXaHUYECKUN U T€OMETPUUYECKUI CMBICI IPOU3BOIHOM.

VYpaBHeHue  kacatenbHOW B obmiem  Bume. llpaBunma u  popmyinbl
muddepenurpoBanus, TabaMLa MTPOU3BOAHBIX 3JIEMEHTApHBIX (hyHKIMH. MccnenoBanue
(GYHKIIMM C TOMONIbIO Tpou3BogHOW. Haxoxaenue HanbosblIero, HaMMEHbBIIETO
3HAYEHHUS U SKCTPEMAJIbHBIX 3HAUCHUN (DYHKIIMH.

WNurterpana u mepBooOpasHas. Teopema Hprorona-JleitOuuma. IIpumenenue
MHTETpasia K BBIYUCICHUIO (U3NYECKUX BETMUYMH U TUIOIIA ICH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUsT W CHCTeMbl YypaBHeHMH. PanuoHanbHbIE, HPpaUUOHAIBHBIE,

IMOKa3aTCJIbHbIC 1 TPUTOHOMECTPHUYCCKHUEC YPABHCHUA U CHCTCMBI.
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PaBHOCHMIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OCHOBHBIE MTPUEMBI UX pEIICHHs (Pa3J0KEHWE HAa MHOXHUTENH, BBEJIEHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, IpauUuecKuil METo).

HepaBencrBa.  PanvoHanbHBIE,  MPpAallMOHAIBHBIE,  IOKa3aTEIbHBIE U
TPUTOHOMETPHUUECKNE HEPABEHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

HUcnoab3oBanue CBOMCTB M rpaguKoB (PYHKIUMUA NPHU PellICHUH YPABHEHUN U
HepaBeHCTB. Meton uHTepBasioB. M300pakeHMe Ha KOOPIMHATHOW IIOCKOCTHU
MHOECTBA PEIICHUI YPABHEHUIN U HEPABEHCTB C JBYMS MIEPEMEHHBIMU U UX CUCTEM.

Hpuxnagusie 3aga4yu. [IppuMeHEeHME MaTEMAaTHYECKUX METOJOB JUISl PELICHUS
coJiep KaTeNbHbIX 3a/lay W3 PAa3IMYHbIX 00JacTel Hayku W mpakThuku. MHTepnperamus
pe3ynbTara, yueT peajabHbIX OTpaHUYCHHIA.

IIpakTnyeckue 3aHATHA:

Kopnu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHUi. [Ipeobpa3oBanue ypaBHEHUN.

OCHOBHBIE IPUEMBI PEILICHUS YPABHEHUI. Penienue cucteM ypaBHEHH.

Hcnonbs3oBaHne CBOWCTB W TIpaUKOB (PYHKUMN 71 PEHICHUS ypaBHEHUN U
HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEM

JJIeMeHTbl KOMOUHATOPUKHU

OcHOBHbIE MOHATUS KOMOWHATOPUKU. 3ajjaud Ha MOJACYET YHUCiIa pa3MElIeHUH,
MepeCcTaHOBOK, coueTaHuil. Pemenue 3ana4y Ha nepebop BapuaHToB. Dopmysa OuHOMA
Hrrotona. CoiicTBa OMHOMUHANBHBIX KO uimentoB. Tpeyronpauk [Tackans.

JJIEeMEHTBI TEOPUH BEPOSATHOCTEM

CoObITHE, BEPOATHOCTH COOBITHS, CIOXEHUE M YMHOXKEHUE BEPOATHOCTEH.
[TonsiTe o He3aBUCUMOCTH COOBITHH. JluckpeTHast cimyuyaiiHas BeJIMYMHA, 3aKOH €€
pacnpeneneHus. YHWCIOBBIE XAPAKTEPUCTUKU JUCKPETHOM CIy4alHOM BEJIIMYWHBI.
[TonsiTre o0 3aKkoHE OOJBUINX YHCEI.

JIeMEeHThI MaTeMATHYEeCKON CTATHCTUKHU

[IpeacraBinenre naHHbIX (TaONMIBI, JAMArpamMMbl, TpauKd), TeHepajabHas
COBOKYITHOCTb, BBIOOpKa, cpeaHee apudmernyeckoe, menuana. [lonstue o 3amauyax

MaTeMaTHUYE€CKON CTaTUCTHUKHU.
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Pemenne npakTnyeckux 3a1a4y ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

IIpakTHyeckue 3aHATHS:

Ucropust pa3ButTus KOMOMHATOPUKHU, TEOPUU BEPOSITHOCTEW M CTATHUCTHKUA U HX
poiib B Pa3NMUHBIX cdepax UYeIOBEUECKOW Jku3HenesTenbHOCTH. [lpaBuia
KOoMOuHaTOpukH. PelmieHne KOMOWHATOpHBIX 3adad. Pa3memieHus, codyeTaHuss W
nepectaHoBku. buHom Herotona u tpeyronbauk [lackand. [Ipuknagneie 3anayn.

Knaccuueckoe ornpeneneHue BEpOSITHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpema O
CymMME€  BeposiTHOCTEW. Bprumcinenue  BepositHocTedl.  [lpuknanHele  3a1ayu.
[IpencraBienne uncnoBbIX AaHHbIX. [IpuknagHbie 3aqaun.

I'EOMETPUSA

IIpsiMbIe ¥ MUIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonokeHue IByX MNpsSMBIX B HpocTpaHcTBe. llapamiensHOCTH
IPSAMOM M TIOCKOCTH. [lapaiuiennbHOCTh IUIOCKOCTEN. [leprieHIuKyIspHOCTh IPSMON U
IJIOCKOCTH. [lepneHauKynssp U HakIOHHAas. YTroJ MEXAYy NOpsIMOW U IUIOCKOCTBIO.
JIByrpanHbplii yroia. YTroil MEXAy IUIOCKOCTAMHU. [leprneHauKyIsipHOCTh ABYX
IIJIOCKOCTEHN.

['eomeTpuyeckue mnpeoOpa3oBaHUsl MPOCTPAHCTBA: MapaUIeNbHBIM MEPEHOC,
CHMMETPHUSI OTHOCUTEIIBHO MIOCKOCTH.

[TapayutenbHOe  mpoexktupoBanue.  [lnomans  OpTOroHa’npHOW — MPOEKLHH.
N300pakeHre NpoCTpaHCTBEHHBIX (UTYP.

MHoOrorpaHHuKH

Bepmunbl, pebpa, rpaHu MHOrorpaHHuka. Pa3BepTka. MHOrorpaHsHble YTJIbl.
Brinmyknsie MHOrOrpanHuku. Teopema Dunepa.

[Ipusma. Ilpssmas u HakiioHHas npusma. lIpaBunbHas npusma. [lapannenenunesn.
Ky®.

ITupamua. [IpaBuiibHas nupamMua. Y cedeHHas nupamuaa. Terpasap.

CummeTpuu B KyOe, B mapajUieenuIeie, B IPU3Me U MUpaMU/IE.

Ceuenus ky0a, IpU3Mbl U MIUPAMUIBI.

[IpeacraBnenrie O TpPaBUIBLHBIX MHOTOTPAaHHHKAX (TeTpas’ap, KyO, OKTa’p,

JOJICKAdIp U UKOCAdIP).
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Tena 1 MOBEPXHOCTH BpallleHUA

Hunuaap w  KoHyc. YcedeHHbI KoHyc. (OcCHOBaHHME, BBICOTA, OOKOBas
IOBEPXHOCTh, OOpasyromias, pazBepTka. OceBble CEUEHUS U CEUYEHUs NapaulesIbHbIE
OCHOBAHHUIO.

Hap u cdepa, ux ceuenus. KacarenpHas mockocTs k cdepe.

HN3mepenust B reomeTpuu

O6bvem u ero m3mepenue. aTerpanpHas hopmyrna oobema.

®opmynsl 00beMa Ky0a, IPSIMOYTOJIBHOTO Mapajuieenune1a, IPU3Mbl, IUIUHIPA.
®opMyibl 00beMa upamuaa U Konyca. opmyiibl mIomaaM NOBEPXHOCTEN IMIUH]IpA
1 KoHyca. opmysiel 00beMa 11apa U TUIoHaan cepsl.

[Tono6ue Ten. OTHOLIEHUS TIOIAeH MOBEPXHOCTEN U 00BEMOB MOJOOHBIX TEII.

Koopannatel n BekTopbl. [IpsiMoyronbHas (IekapToBa) cUCTEMa KOOPAUHAT B
npocTtpaHcTBe. DopMysia pacCTOSTHUS MEXAY JBYyMs TOYKaMu. YpaBHEHHUS c]epsl,
IIJIOCKOCTH Y IIPSAMOM.

Bekropel. Monyne Bektopa. PaBeHcTBO BekTOpoB. (ClOXKEHHE BEKTOPOB.
YMHOXEHME BEKTOpa Ha 4MCIIO. PasiioxkeHne BEKTOpa 110 HAIIPABICHUAM. YTOJI MEXAY
nByMs BektopaMu. IIpoexkums BekTtopa Ha ock. KoopaunaTtel Bektopa. CkansipHOe
IIPOU3BEICHUE BEKTOPOB.

Hcnonb30BaHne KOOPAMHAT W BEKTOPOB IIPU PEUICHUM MAaTEMaTUYECKUX U
MIPUKJIATHBIX 3a]1a4.

IIpakTHyeckue 3aHATHS:

[Ipr3Haku B3aMMHOTO PacHOJIOAKEHHUS IPSAMBIX. YTOJ MEKIY NMPAMBIMU. B3anMHOe
PACIIONIOKEHUE TPSAMBIX U IUIOCKOCTEH. [leprneHauKynsp M HAKJIOHHAsA K IUIOCKOCTH.
Yron Mexay npsMOU U IUNIOCKOCTBIO. Te€opeMbl 0 B3aMMHOM PACITOJI0KEHUH NPSIMOU U
IJI0CKOCTU. Teopema o Tpex NepneHIuKyJIsapax.

[Ipyu3Haku 1 CBOKCTBA MAPAIUICIIBHBIX U NEPICHANKYISPHBIX INIOCKOCTEN.

PaccTostHue OT TOYKM 1O IUIOCKOCTH, OT MPSMOM IO IUIOCKOCTH, PACCTOSTHUE
MEXIy IUIOCKOCTSIMH, MEKIY CKPEIIMBAIOIIUMHU MPSIMBIMU, MEXKIY HPOU3BOJIbHBIMU

¢urypamu B mpoCTPaHCTBE.



20

[TapannenbHoe NTPOEKTHPOBAHME M €ro CBOMCTBA. Teopema O IUIOIIAIU
OPTOrOHAJIBHOU IIPOECKIINU MHOT'OYT'OJIbHUKA. B3anmuoe PacCIIOIOKEHHE
IPOCTPAHCTBEHHBIX QUTYD.

Paznuynble Buapl MHOTOrpaHHUKOB. MX wn3o0paxkenusi. CedeHwus, pa3BepTKU
MHOTOIpaHHHUKOB. [lmomane moOBEpXHOCTH. Buasl cUMMETpuii B IPOCTPAHCTBE.
CuMMeTpust Te BpalleHUsl 1 MHOTOI'pPaHHUKOB. Brruuciienue miomanaeii 1 00beMoB.

Bekropel. JlenictBuss ¢ BekTopamu. JlekaproBa cHCcTeMa KOOpPAMHAT B
IIPOCTPAHCTBE.

YpaBHeHUE OKpPYXKHOCTU, cdepbl, IJIOCKOCTU. PaccTosHMe MEXIy TOYKaMu.
JleicTBUSL C BEKTOpAMH, 3aJaHHbIMU KoopAauHatamu. CKaJaspHOE IPOU3BEIACHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE NPSIMOMN U INIOCKOCTH. Mcronp30BaHne BEKTOPOB IIPH
JIOKa3aTEJIbCTBE TEOPEM CTEPEOMETPHH.

JUisi BHEAyOUTOPHBIX 3aHATHM CTyJIEHTaM, Hapsly C pEIIEHHEeM 331ad U
BBIIIOJIHEHUS MPAKTUYECKUX 33JaHUN, MOXKHO MPEJIOKUTh TEMbI HCCIENOBATENBCKUX U
pedepaTuBHBIX pPabOT, B KOTOPBIX BMECTO CEpUM OTAEIBHBIX MEJIKUX 331ad U
YIpaXHEHUH MpeJyIaraloTcs CIOXKETHbIE 3aJaHMs, TPeOyollue JIUTENbHON paboThl B
paMKax OJJHOM MAaTeMaTHYeCKOW CUTYyallMH. DTU TEMbl MOTYT ObITh MHIUBUIYAIbHBIMU
3alaHUsIMM, HO MOTYT IIpejlaraTeCsi W TIPYIIE CTYAEHTOB JUIi COBMECTHOTO

BBIITOJIHCHU MCCIICJOBAHMA.
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Tembl pepepaToB (I0KJIAI0B), HCCIAEA0BATEIHLCKUX MPOEKTOB

e HenpepsiBHbIE JpOOH

e [IpuMeHEHHE CIOXKHBIX ITPOLICHTOB B 2KOHOMUYECKHUX pacdeTax
e [lapamienpHOE NPOEKTUPOBAHUE

e (CpenHue 3HAYEHUA U UX IPUMEHEHHE B CTATHCTHKE

e BekTopHOE 3a1aHue IPSAMBIX U IIIOCKOCTEN B IIPOCTPAHCTBE
e (CJ0XEeHUE TAPMOHUYECKUX KOJIeOaHU

e ['paduueckoe pelieHue ypaBHEHUN U HEPABEHCTB

e [IpaBHIIBHBIE U MOJYNPABUIIBHBIE MHOTOIPAaHHUKHU

e KoHnueckue ceueHns U UX NPUMEHEHHE B TEXHUKE

e [Tlonstue quddepeHiuana u ero NPUI0KEHUS

e (CxeMbl bepHyIIM OBTOPHBIX UCIIBITAHUI

e llccienoBaHne ypaBHEHHMIN U HEPABEHCTB C MMAPAMETPOM
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TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanmm cojaepxaHus 00mEe00pa3oBaTeIbHON YUEOHOW TUCITUTITMHBI
«Matemaruka» B mpeaenax ocBoeHus OIIOII CIIO nHa 6a3ze OCHOBHOTO OOIIETO
oOpasoBanms ¢ monydeHueM cpemnero oomero oopazosanus (ITIIKPC) makcumanpHas
yueOHasg  Harpy3ka  oOywaromuxcsi  cocraBisier: 1o  npodeccusim  CIIO
€CTECTBEHHOHAYYHOTo npoduiia npodeccuoHanbHoro oopazoanus — 342 vac. U3 Hux
— aynutopHas (oOsi3aTenbHasi) Harpy3ka oOOydYarolMXcs, BKJIIOYas MPAKTUYECKUE

3aHATHS, — 228 Yac.; BHeayJMTOpHAs CaMOCTOsITeIbHas paboTa ctyaeHToB — 114 gac.

TEMATUYECKUH ILIAH
HaumeHnoBanue tem Copepxarenpuble | KonmuecTBo yacos
JIMHUA AynuTo | caMocCTos
PHBIX | TelbHas
yueOHas
pabora
1 | BBeaenmue 1
2 | Pa3BuTHE MOHATHS O YHCIIC AnreOpanyeckas 8 5
3 | Kopnu, crenenu u norapudmsl AnreOpanyeckas, 28 13
TEOPETHKO-
(GyHKUHOHATbHAS,
YpaBHEHUU U
HEPaBEHCTB
4 | OCHOBBI TPUTOHOMETPUH AnreOpaunyeckas, 26 13
TEOPETUKO-
byHKIIMOHATBHAS,
YPAaBHEHUU U
HEPaBEHCTB
5 | IlpsimMble U MJIOCKOCTH B I'eomerpuueckas 19 9
IPOCTPAHCTBE
6 | KoopauHaTel 1 BEKTOPHI I'eomeTpuyeckas 16 8
7 | DnemeHThl KOMOMHATOPUKHU Croxactrueckas 11 6
8 | ®yukiuu, ux cBoictBa u rpaduxu. | TeopeTuko- 24 12
CrenenHble, IOKa3aTeNbHBIE, (GyHKIIMOHATbHAS
norapuMUIECKHe U
TPUTOHOMETPUYECKUE QYHKITUH
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9 | MHOrOrpaHHHKHU I'eomeTpuyeckas 19 10
10 | Tena 1 MOBEPXHOCTH BpAIICHUS I'eomeTpuyeckas 7 4
11 | Hayana maTeMaTH4ecKOro aHaimsza | TeopeTuko- 26 13
byHKIIMOHATBHAS
12 | YpaBHeHus 1 HEpaBEHCTBA VYpaBHeHuii u 22 11
HEPaBEHCTB
13 | U3mepenust B reoMeTpuu I'eomerpuyeckas, 10 4
TEOPETHKO-
byHKIIMOHATBHAS
14 | DnemenTsl Teopun BeposiTHocTe. | CToxacTuueckas 11 6
DneMEeHThl MaTeMaTHYECKOM
CTaTHCTUKH
228 114

HTroro

342
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XAPAKTEPUCTUKA OCHOBHBIX BUOB AEATEJIBHOCTH

CTYJIEHTOB

Cooeporcanue odyuenusn

Xapaxmepucmuka 0CHOBHBIX 6U006
deamenbvHoCmu 00yuarouezoca (Ha yposne

YueoHwvIX Oelicmeuii)

Beeoenue

O3HaKOMJICHHE C POJIbIO MAaTEMaTUKH B HayKe, |
TEXHHUKE, IKOHOMHUKE, HHOOPMAIIMOHHBIX
TEXHOJIOTHSX U TMIPAKTUICCKOMN JTCSITCIIEHOCTH.

O3HaKOMIICHHE C IEJISIMU U 3a1a9aMu U3ydeHus [
MateMaTuku npu ocBoeHuu npodeccuii CI1O u

crienuaigsHocTed CIIO.

AJITEBPA

Pazeumue nousamus o uucie

BoinonuaTe apudmernyeckue 1eicTBUS Hal

qrciaMu,[ | couerast yCTHbIE U TUChbMEHHbBIE
PUEMBI;

HaxoauTs npubnnkeHHbIe 3HAYCHNUS BETUYHH 1 [
MOTPENTHOCTH BBIYMCIICHHUH (a0COIIOTHAS U
OTHOCHTEJIbHAs); CPAaBHUBATH YHCIIOBBIE
BBIPKEHUS;

Haxonuth ommbku B mpeoOpa3zoBaHUsLX U
BBIUUCIICHUSIX ] (OTHOCUTCS KO BCEM IMyHKTaM

POTrPamMMBbl)

Kopnu, cmenenu, nozapughmot

O3HAKOMUTHCS C IOHATHEM KOPHSI N-i CTeneHu, [
CBOMCTBaMU PaAUKAJIOB U C MMPABUIIAMHU
CPaBHEHHUEM KOPHEM.

@opMynupoOBaTh ONPEAECICHUE KOPHS U CBOKMCTBA[

KOpHEN. BBIUKUCIIATE U CPAaBHUBATH KOPHU, JA€J1ATh
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NPUKUIKY 3HaueHus KopHs. [IpeoOpa3oBbIBaTh
YHUCJIOBBbIE U OYKBEHHBIC BHIPAXKEHUSI, COJICPKAIIUE
paavKabl.

Brinonuats pacuetsl o hopmyiiam,
cozepKamum | paguKasl, OCYLIECTBIIAA
HE00XO0MMbIE MTOICTAHOBKHU U MPEeoOpa3oBaHUs.
OrnpenensiTb paBHOCWIBHOCTH BhIpaXKEHUH c L]
panukanamu. Pemats HppallOHAJIbHbIE YPABHEHHS.
O3HaKOMHTBCS C TOHATHEM CTEIEHHU C[ ]
JICUCTBUTEIBHBIM MOKa3aTesieM. HaxoauTs
3HAYEHMUS CTEIIEHU, UCTOJIb3Ys pH [ ]
HEO0OXOIMMOCTH UHCTPYMEHTAJIBHBIE CPE/ICTBA
3anuceIiBaTh KOPEHb N-i CTENIEHU B BUJE CTEIICHU
c[J 1poOHBIM TIOKa3aTeseM U Ha00OPOT.
@opMyIMpPOBATH CBOMCTBA CTENIEHEN.
Bpruncasats[ ] cTenenu ¢ pauuoHAIbHBIM
MOKa3aTeseM, J1eJ1IaTh NPUKUAKY 3HAUYCHUS CTETICHH,
CpPaBHUBATh CTEIICHHU.

[Tpeo6pa3oBBIBaTE YUCIIOBBIC U OYKBEHHBIC
BBIPAKEHUA, [ | colepKallne CTENEH!, IPUMEHSIS
cBOMCTBA. Pemars nokasareibHblE ypaBHEHUS.
O3HaKOMHTBCS C IPUMEHEHUEM KOPHEH U
cTeneHer [ | mpyu BEIYMCIICHUU CPEIHUX, TTPU
JIEJICHUU OTPE3Ka B «30JI0TOM C€YeHUMU». Pemarth

MMPHUKIAIHBIC 3aa491 Ha «CJIOKHBIC ITPOLCHTHD).

Ilpeoopazosanue anzedpauueckux
6bIpadsiceHull

BrinonHsaTe npeodpa3zoBaHus BEIPAKEHUIH,
npumMeHsisil | GopMyIibl, CBSI3aHHBIE CO CBOMCTBAMU
cTerneHel u Jiorapu@mos.

Onpenensatb 006JaCTh TOMYCTUMBIX 3HAYSHHM [ |

Jorapu(pMUUIECKOro BeIpakeHus. Pemartp
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jgorapuMUYECKre ypaBHEHUS.

OCHOBBI TPUTTOHOMETPUU

OcHOBHBIC MOHATHSA

] I3yunTh paguaHHbI METOJ UBMEPEHUS YTIIOB
BpAILCHUS U UX CBS3b C TPAlyCHON MEpOil.
N300paxaTs yribsl BpalleHUs Ha OKPYKHOCTH,
COOTHOCHUTBH BEJIMYUHY YIJIa C €70 PACIOJIOKEHHUEM.
[] ®opMyaupoBaTh OMPEACIICHUS
TPUTOHOMETPUUYECKUX (PYHKIIMH SIS YTIIOB
IIOBOPOTA U JIJIS1 OCTPBIX YTIIOB IPSIMOYTOJIEHOTO

TPCYTOJIbHUKA U OOBSICHSTH NX B3aMMOCBSI3b.

OcHoBHbBIE TPUATOHOMETPHUYECCKHUE
TOXRIECCTBA

HpI/IMeHHTB OCHOBHBIC TPUT'OHOMCTPHUYICC-KHUC
TOXJIECTBal | /114 BBIYUCICHUS 3HAYCHUM

TPUTOHOMETPUYECKUX (PYHKIMI MO OAHOW U3 HUX.

IIpeoGpa3zoBanusi mpocTeiimux
TPUTOHOMETPUYECKUX
BbIpasKeHU

] U3yunTh OCHOBHBIE (DOPMYIIBI TPUTOHOMETPHUU:
(bopMyJIBI CIIOKEHUS, YABOCHHUS, IPE0Opa30BaHUs
CYMMBI TPUTOHOMETPUUYECKUX PYHKIIUI B
MPOU3BEACHUE U TPOU3BEACHUS B CYMMY U
MIPUMEHSITH TTPU BBIYMCIICHUU 3HAUYCHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOIIECHUS
€ro.

] O3HaKOMUTHCS CO CBOMCTBAMU CUMMETPUU
TOYEK HA €IMHUYHOU OKPYKHOCTHU U MIPUMEHSThH UX

JUTsl BBIBOJIa (DOPMYJT IPUBEACHMUS.

IIpocreiimmue
TPUTOHOMETPHYECKHUE
YPABHEHHUS M HEPABEHCTBA

] Pemiatps o ¢opmynam u 1o
TPUTOHOMETPUYECKOMY KPYTY IIPOCTEUILINE
TPUTOHOMETPUYECKUE YPABHEHUS.

(] IIpuMeHATh 001111e METObI PELICHHS YpaBHEHUI
(npuBeneHME K JINHEWHOMY, KBaJIJpaTHOMY, METO]I
Pa3NOKEeHHs] HA MHOXKUTENH, 3aMEHbI IEPEMEHHOMN )

IIPY PELICHUU TPUTOHOMETPUUECKUX YPABHECHUM.
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[1 OTMeuath Ha Kpyre perieHus: IpoCcTenmx

TPUT'OHOMCTPUUICCKUX HCPABCHCTB.

APKCHHYC, APKKOCHHYC,
APKTaHTeHC YN CJIa

O3HAKOMUTKCS C TOHSATHEM OOpPaTHBIX ]
TPUTOHOMETPUUECKUX (PYHKITHIHA,

[1 U3yunTh onpenieneHust apkCuHyca, apKKOCUHYca,
apKTaHTeHca yucia, opMyIupoBaTh ux,
n300paxaTh Ha EAMHUYHON OKPYKHOCTH,

MPUMEHSTH MIPU PEIICHUU YPABHEHUI.

®YHKIUA, UX CBOUCTBA Y TPAOUKH

DOYyHKIUU
IloHsiTHE 0 HENPEPBIBHOCTH
bysxunn

[} O3HaKOMUTHCS C IOHATHUEM IIEPEMEHHOM,
MpUMEpPaMH 3aBUCUMOCTEN MEKy IEPEMEHHBIMH.
[1 O3HAaKOMUTBCA C MTOHSATHEM Tpaduka,
ONPEAENATh NPUHAJIEKHOCTD TOUYKH IpaduKy
bynkuuu. [To dopmyne npocTeiiiieit 3aBUCUMOCTH
onpenensaTh Buj ee rpaduka. Beipaxars no
(dbopmMyIie 0OJHy IEPEMEHHYIO Yepe3 APyTHe.

1 O3HaKOMHUTBCS C OTpeeIeHUEM (PYHKIINH,
dbopmynupoBath ero. Haxoauts o6acthb

ornpeseieHus U 001acTh 3HAYCHUH (QYHKIIUU.

CaoiicTBa QyHKUMUH.
I'padpuueckas naTEpIpeTanus.
IIpumepsb! GQyHKIHOHAIBHBIX
3aBHCHMOCTEH B peajibHbIX
npoueccax u siBJIeHUsX

1 O3HaKOMUTBCA € TIpUMeEpamMu GyHKITMOHATBHBIX
3aBUCUMOCTEMN B PEAIBHBIX MPOIIECCAX U3 CMEKHBIX
JUACLUILINH.

] O3HAaKOMUTHCS € JOKA3ATEIbHBIMA
PACCYy X IECHUAMUA HEKOTOPBHIX CBOUCTB JIMHEMHOU U
KBaJPaTUYHON (PYHKITUH, TIPOBOAUTH UCCIICIOBAHNE
JUHEUHOU, KyCOUHO-JTMHEHHOH, APOOHO —
JUHEHHOUN 1 KBapaTUUHON QYHKIIUN, CTPOUTDH UX
rpaduku. CTpouTh U YNTaTh TpauKu QYyHKITHA.
UccnenoBath GyHKIINM.

1 CocTaBasaTh BUA (QYHKIUHU IO JAHHOMY
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YCIIOBUIO, pCIIATh 3aa49YM Ha SKCTPEMYM.

[ BeimoaATs IpeoOpa3oBanus rpaduka QyHKIIHH.

OoparHblie pyHKUIMHU

[} I3y4uuTh nOHATHE 0OpaTHOM (QYHKITUH,
OTNPENENATh BU U CTPOUTH Tpaduk oOpaTHOU
(GyHKIIUY, HAXOIUTh €€ 00JaCTh ONPEACICHUS U
obnacth 3HaueHu. [IpuMeHsATh cBOMCTBA DYHKITUI
MIPU UCCTIEIOBAHUM YPABHEHUH U TIPU PEIICHUN
3a/1a4 Ha SKCTPEMYM.

1 O3HAaKOMUTBCA C MTOHSATUEM CIOKHON (QYHKITUU.

CreneHnnble, moKa3aTejbHbIE,
JorapupMuvecKue u
TPUTOHOMeTPUYecKHe (PYyHKIMH.
OO0OpaTHble TPUTOHOMETPUYECKHE
bynkunn

[} BeruncasTe 3HaYeHus QYHKIUH 10 3HAYECHUIO
aprymenTa. OnpenensaTh M0JI0KEHUE TOUKH Ha
rpaduke o ee KOOpAUHATaM U Ha0OOPOT.

] Ucnionp30BaTh CBOMCTBA PYHKIUH 1JIs
CpaBHEHHUS 3HAYEHUI CTENEeHEH, TIOrapru(pmMoB.

[1 CtpouTh rpaduku JorapupMu4YecKux 1
CTETEHHbIX (DYHKIHUH.

(] Pematb norapudmuueckue, Noka3zaTeslbHbIe
YpaBHEHUS U HEPABEHCTBA M0 U3BECTHBIM
QJITOPUTMAaM.

[1 O3HaKOMUTHCS C IOHATUEM HENPEPHIBHOM
nepuoanyeckor GpyHKuuu, GopMyaupoBaTh
CBOMCTBA CHHYCA U KOCUHYCA, CTPOUTH UX TPaPUKH.
[1 O3HaKOMUTBCA C MOHATUEM TAPMOHUYECKUX
KoJIe0aHUM U MpUMepaMy TapMOHUYECKUX
KOJICOAHMI JIJIs1 OTIMCAHMSI TIPOIECCOB B (DU3UKE U
JPYTUX 00JIACTSIX 3HAHUSI.

[1 O3HaKOMUTBCA C MMOHATUEM Pa3pbIBHON
nepuoanyeckor GpyHKuuu, GopMyaupoBaTh
CBOMCTBA TaHT€HCA U KOTAHTE€HCA, CTPOUTH UX

rpaduky.
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) TIlpumeHsaTh CBOMCTBA (PYHKIIUN JIJI1 CPAaBHEHUS
3HaYCHUN TPUTOHOMETPUUECKHUX QYHKIUH, IS
pelIeHUs] TPUTOHOMETPUYECKUX YPABHEHUM.

[l Ctpouts rpaduku 00paTHBIX
TPUTOHOMETPUUECKUX (PYHKIIHH U OTPEAEIIATH 1O
rpavkaM UX CBOWCTBA.

| BermonHATh ipeobpazoBanue rpaduKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IHocaenoBaTe ILHOCTH

] O3HAaKOMUTHCS € MOHSITUEM YUCIOBOM
NOCJIEI0BATEIBHOCTH, CIIOCO0AMU €€ 3a/1aHusl,
BBIYMCJICHUSAMHU €€ YJICHOB.

] O3HAaKOMUTHCS C MOHITUEM IpeAea
IIOCJIEIOBATEIBHOCTH.

1 O3HaKOMUTBHCS C BEIYMCICHUEM CYMMBbI
OECKOHEYHOI'0 YHCJIOBOIO Psijia Ha MpUMepe
BBIYHCIICHUSI CYMMBI OE€CKOHEYHO yObIBaIOIIEH
r€OMETPUYECKON ITPOTPECCHH.

] Pemath 3a1aun Ha TpUMEHEHUE (POPMYITBI
CYMMBbI OECKOHEYHO yOBIBAIOIIEH reOMETPUUECKON

HPOTPECCHH.

IIpousBoaHas U ee IPUMEHEHHE

[] O3HAaKOMUTHCS € MOHATHEM ITPOU3BOIHOM.

[ I3yuuth 1 HOpMyIUpOBaTh €€ MEXaHUUECKUN 1
F€OMETPUYECKUM CMBICII, U3YUYUTh AITOPUTM
BBIYUCJIEHUS IPOU3BOJHON Ha IpUMEPE
BBIYUCJICHUSI MTHOBEHHOUM CKOPOCTH U YTJIOBOTO
kod(dureHTa KkacaTeIbHOM.

1 CocTaBnaTh YpaBHEHUE KacaTeIbLHON B 00IIEM
BUJIC.

Boryunts[ | npaBuna auddepeHmupoBanms,
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TaOJIMIy TPOU3BOIHBIX AJIEMEHTAPHBIX (PyHKINUH,
IPUMEHATH JUist TuddepeHIMpPOBaHUS (YHKIIHIA,
JUISL COCTABJICHUSI YPABHEHUS KacaTEIbHOM.

1 U3y4nTh TEOPEMBI O CBSI3U CBOMCTB (DYHKIIMH U
MPOU3BOJIHOMN, (POPMYIIUPOBATH UX.

[ IIpoBOAUTH ¢ OMOIIbIO TPON3BOAHOMN
uccienoBanne PyHKIMH, 3a0aHHON PopMyIIOH.

[ YcTanaBnuBaTh CBA3b CBOMCTB (DYHKLIUU U
IPOU3BOJHON MO UX rpauKam.

[ IIpuMeHsITh TPOU3BOIHYIO JIJISl PEIICHHS 3a/1a4
Ha HaXO0KJIeHUE HauOOJIbIIETr0, HAUMEHBIIETO

SHAYCHHUA M HAa HAXOKACHUC SKCTPEMYyMaA.

IlepBooOpa3Hast U HHTErpaJI

[J O3HaKOMUTHCS C TOHATUEM UHTETpaja u
nepBOOOpa3HOM.

] I3y4uuTh nIpaBUiia BIYUCICHUS IEPBOOOPA3HOM
u TeopeMy Hrrotona-Jleitbuuiia.

] Pemath 3a1auun Ha CBSA3b IEPBOOOPA3HOM U €€ ¢
MIPOU3BOJIHOM, HA BHIYUCIIEHUE TIEPBOOOPA3HOM JJIsi
JTAHHOM (PYHKITUH.

[J PemaTh 3a1auu Ha MPUMEHEHUE UHTETpaia JJis

BBIYHMCIICHHUA (I)I/IBI/I‘-IGCKHX BCINYHH U nnomaz[eﬁ.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUS U CUCTEMBbI
ypaBHenuid. HepaBencrsa u
CUCTEMBbI HEPABEHCTB C ABYyMH
nepeMeHHbIMHU

] O3HaKOMUTHCS C IPOCTEUIIMMU CBEICHUSIMU O
KOPHSIX aJireOpanyecKux ypaBHEHH, C TOHSATUAMU
VCCIICIOBAHNs YPABHEHUN U CUCTEM YPAaBHEHUM.

[] I3y4nTh TEOPUIO PABHOCUJILHOCTA YPAaBHEHUN U
ee npuMeHeHue. [1oBTopuTs 3anucey pemeHus
CTaHJAPTHBIX YPAaBHEHUH, IPUEMBI
npeoOpa3oBaHus ypaBHEHUH AJi CBEIEHUS K

CTaHJAPTHOMY YPaBHEHUIO.
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[} PemaTe panmoHaibHbIE, UPPALIMOHAIIBHBIE,
ITOKA3aTEJIbHBIE U TPUTOHOMETPUUECKNE YPABHEHHUS
Y CUCTEMBI.

[l Ucnionb30BatTh CBOMCTBA U Tpaduku PyHKINUN
JUISL peleHusl ypaBHeHHU. [ IoBTOpUTH OCHOBHBIE
MIPUEMBI PEIICHUS CUCTEM.

[} PemaTe ypaBHEHHUsI, IPUMEHSS BCE IPUEMBI
(pa3noxkeHue Ha MHOXKUTEIH, BBEJICHUE HOBBIX
HEU3BECTHBIX, OJCTAHOBKA, rpapuuecKuil METON).
[} PemaTe cuctemMsbl ypaBHEHUM, IPUMEHSS
paziauuHble crocoObl. O3HaKOMUTHCS C OOIIUMHU
BOIIPOCAMH PELIECHUs HEPABEHCTB U UCIIOJIb30BAHMS
CBOMCTB U IrpavKoOB (PyHKUIUN IPU PEILICHUN
HEPaBECHCTB.

[} PemaTe HEpaBEHCTBA U CHCTEMBI HEPABEHCTB,
IPUMEHSSI Pa3INyYHbIE CIIOCOOBI.

[ IlpumeHATh MaTEMAaTUYECKUE METOBI IS
pelIeHns CoAepKATENbHbIX 3a1a4 U3 Pa3JIMYHbBIX
oOnacTeit HayKu U MpakTuku. HTepnpeTupoBaTh

PE3YJIbTATLI, YIUTBIBATH PCAJIbHBIC OI'PaAHUYCHNA.

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEHN "

CTATUCTHUKH

OCHOBHbBIC MOHATHS
KOMOMHATOPUKHU

1 U3yunTh mpaBuiIa KOMOMHATOPUKH U IPUMEHSTh
IpU pelIeHnH KOMOWHATOPHBIX 3ajad.

[ PemaTh KOMOMHATOPHBIE 33]]a4d METOJIOM
nepedopa U 1o NpaBULy YMHOKEHHUSL.

1 O3HaKOMHUTBHCS C TOHATUAMUA KOMOMHATOPUKH:
pa3MelIeHUSIMHA, COUYETaHUSIMU U TIePECTAHOBKAMH U
dbopMynaMu AJi UX BEIYUCICHUSI.

[1 OOBSACHATH U IPUMEHATH (POPMYJIIBI IS
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BBIYMCIICHHS] PA3MEILCHUN, TEPECTAHOBOK U
COYETAHUM IIPU PEIICHUU 3a/1a4.

[1 O3HakoMutbes ¢ OuHOMOoM HbloTOHA 1
TpeyroiapHuKoM Ilackans.

[} PemaTe mpakTU4ECKHE 3a0a4U C
VICITOJIB30BAHUEM ITOHATUI U MPAaBUII

KOMOWHATOPHKH.

[J 3y4nTh KJIACCUYECKOE OMPEACTICHUE
JJIeMEeHThI TEOPUH BEPOSITHOCTEH
BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTH, TEOPEMY O
CyMME BEPOATHOCTEM.

[J PaccMOTpeTh MpUMEPHI BHIYKCIICHUS
BEPOSITHOCTEN. Pemars 3a1aun Ha BBIYUCICHUE

BEPOSATHOCTEUN COOBITUH.

[J O3HAaKOMUTHCS € MPEICTABICHUEM YHUCIOBBIX
IIpeacraBienune JaHHbIX

(Taﬁ JIMIbI, THATPAMMBI, JaHHBIX U UX XapPaAKTCPHUCTHKAMU.

rpagukn) (1 PemaTh nmpakTHYeCKUE 3a1a9u Ha 00paboOTKy
YHCJIOBBIX JaHHBIX, BBIYUCIICHUE MX

XapaKTEPUCTHUK.

I'EOMETPUA

] @opmyIMpoBaTh U NPUBOJAUTH 10KA3aTEIbCTBA
IIpsiMbIe ¥ MUIOCKOCTH B

MPOCTPAHCTBE IMPHU3HAKOB B3AMMHOI'O PACIIOJOKCHUA IIPAMBIX U

IIo0cKocTer. Pacrio3HaBaTe Ha yepTexax u
MOJENAX PAa3IUYHbIE CITy4au B3AUMHOTO
PACIIOJIOKEHUS IPSAMBIX U TUIOCKOCTEM,
apryMEHTUPOBATh CBOU CYXKACHUS.

[} ®dopMynupoBaTh ONPEACIICHUS, TIPU3HAKU U
CBOMCTBA NAapaJUIECIIbHBIX U NEPIEHIUKYJIISIPHBIX
IJIOCKOCTEN, IBYTPAHHBIX U JIMHEWHBIX YTJIOB.
(] BBINOJHATE OCTPOECHUS YTIIOB MEKY

MPSMBIMU, IPSIMOM U TNIOCKOCTBIO, MEXKTY
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IJIOCKOCTSIMU 1O ONHUCAHUIO U PAaclO3HABATh UX HA
MOJIEIIAX.

[] IIpuMeHsATh TPU3HAKU U CBOMCTBA
PACMOJIOKEHUS MPSAMBIX U TIJIOCKOCTEN TIPU
pemeHnn 3aaa4. 300pakath Ha pUCYHKAX H
KOHCTPYMPOBATh Ha MOJIEIISAX MEPIICHANUKYJIAPHI U
HAKJIOHHBIE K TJIOCKOCTH, IPSIMBIE, MapajlIeIIbHbIE
IIJIOCKOCTH, YTIIbI MEXIY MPSIMOM U TNIOCKOCTBIO U
000CHOBBIBaTh MOCTPOCHHUE.

[] Pemrats 3a1aun Ha BBIYUCICHUE TE€OMETPUUECKUX
BeJIMYMH. ONUCHIBATh PACCTOSIHUE OT TOUYKHU JI0
IJTIOCKOCTH, OT MPSIMOM J10 THTOCKOCTH, MEXKTY
IJIOCKOCTSAMM, MEXIY CKPEIIMBAOIIUMU MPSMBIMH,
MEXIy MMPOU3BOIBHBIMU (PUTYpaMU B
MPOCTPAHCTBE.

[} ®opMynupoBaTh U AOKa3bIBaTh OCHOBHBIE
TEOPEMBI O PACCTOSIHUSIX (TEOPEMBI
CYILIECTBOBaHMS, CBOMCTBA).

] U3o0paxaTh Ha uepTeKaxX U MOJEIISAX
paccTosiHUSI 1 0OOCHOBBIBATH CBOU CYXKJICHUSI.
OnpenensiTe U BBIYUCIATH PACCTOSHUS B
npoctpaHcTBe. [IpumeHsaTs GOpMyIbI U TEOPEMBI
IJIAHUMETPUH JIJISI pELICHUA 3a]1a4.

] O3HaKOMUTHCS C TOHSATUEM MAPATIIETBLHOTO
MIPOEKTUPOBAHUS U €T0 CBOMCTBAMHU.
@opMyIUpPOBATh TEOPEMY O TLIOMIAAN
OPTOTOHAJIBHOM MPOEKIIMHU MHOTOYTOJIbHUKA.

] TlpumMeHATh TEOPHIO 1JIsI 000CHOBAHUS
MOCTPOCHUI U BBIYUCICHUN. APryMEHTUPOBATh

CBOHU CYXXJICHHUA O B3BAUMHOM PACIIOJIOKCHUU
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MPOCTPAHCTBEHHBIX (PUTYD.

[J OnuckIBaTh U XapaKTePHU30BaATh PA3TUUYHBIC BUBI
MHoOrorpaHHuKHU
MHOTOTPAaHHHUKOB, ITEPEYUCTATD UX JIEMEHTHI U
CBOWCTBA.

1 N3o0paxaTh MHOTOTPAHHUKH M BBITIOJTHATH
MOCTPOEHUS HA U300paKEHUAX U HA MOJIEISX
MHOTOTPaHHHUKOB.

[} BBIYMCHATH TMHEWHBIE 3JIEMEHTHI U YTJIbl B
MPOCTPAHCTBEHHBIX KOHPUTYpAIUSIX,
apryMEHTUPOBATh CBOU CYKIACHUSI.

1 XapakTepu30BaTh U N300pakaTh CEUCHHUS,
Pa3BEPTKA MHOTOTPAHHUKOB, BEIYUCIIATH TUIOIIAAN
ITOBEPXHOCTEN.

[1 Ctpouts mpocTeiiiive ceueHus Kyoa, Mpu3Msl,
nupaMuibl. [TpuMeHsITh (hakThl U CBEJCHUS U3
IJIAHUMETPHH.

] O3HaKOMUTHCS C BUJIAMH CUMMETPUIA B
MPOCTPaHCTBE, (HOPMYIUPOBATH ONPEACIICHUS U
CBOMCTBA. XapaKTEepU30BaTb CAMMETPHUU TEIl
BpAILICHUS U MHOTOTPAHHUKOB.

[] ITpuMeHATH CBOMCTBA CHMMETPHUU ITPU PELICHUU
3a1ad.

1 Ucnionp30BaTh NpuoOpETEHHbIE 3HAHUS IS
WCCIIEIOBAHUS U MOJEIIMPOBAHUS HECIOKHBIX
3a1ad.

1 N300paxaTh OCHOBHbIE MHOTOTPAHHUKH U

BBIIIOJIHATH PUCYHKHU 110 YCIIOBUAM 3a1a4.

[} O3HaKOMUTBCS C BUJAMHU TEJI BPALLICHHUS,
Tesra ¥ MOBEPXHOCTH BpalleHUs
(bopMyIMpOBaTh UX ONMPEETICHUS U CBOMCTBA.

[] ®opMynupoBaTh TEOPEMBI O CEYEHHUH 11apa
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IUIOCKOCTBIO U O INIOCKOCTH, KacaTeabHOU K cdepe.
[1 XapakTepu3oBaTh 1 H300pa)xkaTh TeJla BpalleHus,
UX Pa3BEPTKH, CCUCHHUS.

[] Pemrats 3a1aun Ha MOCTPOCHHUE CEYEHUM, HA
BBIYMCJICHUE JIINH, PACCTOSIHUM, YTIIOB, IJIOIIAIEH.
IIpoBOINTE NOKA3ATEIBHBIE PACCYKIACHUS U
pELICHUH 3a4a4.

[ TlpumMeHATh CBOMCTBA CHMMETPHUU IIPU PEIICHUN
3a]]a4 Ha TeJla BpallleHus, Ha KOMOMHAIIUIO TeJl.

] U300paxaTh OCHOBHBIE KPYTJIbIE TEA U

BBITIOJIHATH PUCYHOK II0 YCJIOBHIO 3a1d4H.

I/I3MepeH1/m B recoMETpHNn

1 O3HAaKOMHUTBCS C TTOHATHSMH TIIOIIATH U
00BEeMa, aKCHOMaMH 1 CBOMCTBAMH.

] Pemiath 3a1aun Ha BBIYUCIIEHUE TUIOMIAACH
IJIOCKUX (PUTYp, TPUMEHSISI COOTBETCTBYIOITHE
dbopmyIbl U (HaKTHI U3 TNIAHUMETPUHU.

] U3yunTh TEOPEMBI O BBIYUCIICHUU 00BEMOB
MPOCTPAHCTBEHHBIX TEJI, pEIIaTh 33a/1a4u Ha
npuMeHeHue GopMy BIUUCIECHUS 00bEMOB.

] U3yunTh hOopMyJIbl 7151 BBIYMCIICHUS TIOIIA 1N
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS.
O3HAaKOMUTBCS C METOJIOM BBIYHMCIICHUS TIJI0IA U
MOBEPXHOCTH CHEPBHI.

] PemiaTe 3a1aui Ha BEIYHUCIICHUE IIJIOIIAIEN

ITOBEPXHOCTHU ITPOCTPAHCTBEHHBIX TEI.

KoopanHaTsl u BeKTOpBI

[1 O3HaKOMUTBCS € MOHATHEM BekTOpa. M3yunTh
JIEKAPTOBY CUCTEMY KOOPJHUHAT B POCTPAHCTBE,
CTPOUTH MO 3aJaHHBIM KOOpAUHATAM TOYKHU U
MJIOCKOCTH, HAXOJIUTh KOOPJIMHATHI TOYEK.

[} Haxomuth ypaBHEHUS OKPY>KHOCTH, CHEPHI,
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MJIOCKOCTH. BBIUUCHATH pacCcTOSHUS MEXKITY
TOYKAMH.

[} U3yunTh CBOMCTBA BEKTOPHBIX BEJIUYUH,
MpaBUJIa Pa3JIOKEHUS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, MTPABUJIa HAXOXKACHUA KOOPJUHAT
BEKTOpa B MIPOCTPAHCTBE, ITpaBuia ICUCTBHI C
BEKTOpaMHU, 3aJITaHHBIMH KOOP/IMHATAMH.

] [IpuMEeHATHh TEOPHUIO TP PELICHUU 33724 Ha
JIEUCTBUS C BEKTOpaMu. M3yuuTh cKaasipHOE
MPOU3BEICHUE BEKTOPOB, BEKTOPHOE YPABHEHUE
NpsIMOM U ITOCKOCTH. [IpUMeEHSTh Teoputo npu
pelIeHnHy 3aa4 Ha ICUCTBUS C BEKTOpaMHU, Ha
KOOPAMHATHBINA METOJ, HAa IPUMEHEHHE BEKTOPOB
JUTSl BBIYMCTICHUS! BETUYUH YTJIOB U PACCTOSIHHIA.

[] O3HaKOMUTHCS C I0KA3aTEILCTBAMU TEOPEM

CTCPCOMCTPHUH O B3aUMHOM PACIIOJIOKCHHUU IIPAMBIX

U TJIOCKOCTEH ¢ MCIOJIb30BaHHUEM BCKTOPOB.
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