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INOACHUTEJBHASA 3AIINCKA

[Tporpamma oOmieoOpa3oBarenpHOW yueOHOW aucuuiiimHa «MareMaThukay
npeaHazHadeHa s u3ydeHus Marematuku B ['BIIOY  «boxaHckuiéi arpapHblid
TEXHUKYM», PpEaJU3yIoIIero o0pa30BaTeIbHYI0 MpOrpaMMy CpEOHEro OOIIero
oOpa3oBaHMs B Tpejesiax OCBOEHHUS OCHOBHOM MpodeccHoHalIbHON 00pa30BaTeIbHON
nporpammbel  CIIO (OITIOIT CIIO) na 6a3e ocHOBHOrO 00IIero oOpa3oBaHUsI MpPH
HOJArOTOBKE KBAJIM(UIUPOBAHHBIX Pa00OUHX.

[Iporpamma paspaborana Ha ocHoBe TpeOoBaHuii PI'OC cpenHero oOIero
oOpa3oBaHUsl, NPEAbIBIIEMbIX K CTPYKTYpE, COACPNKAHUIO U PE3yJibTaTaM OCBOCHHUS
yuyeOHOU aucuuIUIMHBl «MaTtemaTtuka», U B COOTBETCTBUU ¢ PexkoMeHmauusMu 1O
OpraHu3allMd TIOJyYEHHs] CpelHero ooOuero oOpa3oBaHHS B MpPEAEax OCBOCHUS
o0Opa3oBaTeNbHBIX IPOrpaMM CpeaHEero npodeccCHoHaIbHOro o0pa3oBaHUs Ha Oaze
OCHOBHOro  o0miero  oOpa3oBaHMsi C  y4eToM TpeOoBaHUN  (enepanbHbIX
rOCyIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M MOJIy4aeMOi MPOPECCHH CPETHETO
npodeccuoHaIbHOrO  OOpa3oBaHusa  (mucbMo  JlemapTamMeHTa  ToCyAapCTBEHHOU
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
CIEQYIOIINX LENEH:

* obecrniedyeHus: cPOPMUPOBAHHOCTHU MPEACTABICHUIN O COLMAIBHBIX, KYJIbTYPHBIX
¥ UCTOPHUYECKUX (paKTOpaxX CTAHOBJICHUS MAaTEMATHKHU;

* obOecriedeHust CcHOPMHUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMUYECKOIO U
MaTEMaTHUECKOTrO MBILIUICHHUS;

» oOecrieueHus CHOPMUPOBAHHOCTH YMEHUN TPHUMEHATH IOJYYCHHBIC 3HAHUS
MU PEIICHUHU PA3IUYHBIX 33]a4;

» o0OecrieueHusi C(hOPMHUPOBAHHOCTH TPEACTABICHUNA O MaTEMaTUKE KaK 4YacTH
OO0IIIeUeIOBEUECKON  KYJIbTyphl, YHHUBEPCAIBHOM SI3bIKE HAyKH, [O3BOJISIOIIEM

OIIMCBIBATHb U N3YYaTh PCAJILHBIC ITPOLICCCHI U ABJICHUA.



B pPOrpamMmy BKJIIOUEHO COJIep KaHUe, HaIpaBJICHHOE Ha
dbopMHupOBaHWE Yy CTYICHTOB KOMIIETEHIINN, HEOOXOMUMBIX MJII KadeCTBEHHOTO
ocoerusi OIIOII CIIO nHa 6Ga3e OCHOBHOroO 00IIero OOpa3oBaHUs C TOJYYEHHEM
cpenHero oOmiero oOpa3oBaHUs — MPOrpPaMMbl MOATOTOBKH KBATH(PHUIIUPOBAHHBIX

pabounx, coyxamux (IITIKPC).



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIUITIJINHBI

Marematrka siBisieTcss (pyHIaMEHTaIBLHOM 00Ie00pa3oBaTeIbHON AUCIIUIUTHHON
CO CJIOUBIIUMCS YCTOMYMBBIM COJIEpKaHUEM U OOIMMH TpeOOBaHUSIMH K MOJTOTOBKE
00yJaroImmxcs.

B mpodeccuonanbHbIx  00pa30BaTENbHBIX — OpraHU3alUsaX,  PEATU3YIONINX
o0pa3oBaTeNbHyI0 POrpaMMy CpeaHero oOIIero oOpa3oBaHUs B IMpEEIax OCBOCHHS
OIIOII CIIO Ha 6a3e OCHOBHOIO 00IIEro 00pa3oBaHUsl, U3YUYEHUE MAaTEMAaTUKH UMEET
CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT MPOQuIs NpohecCHOHATBLHOTr0 00pa30BaHus.

I[Ipu  ocBoenun  mpodeccuit  CIIO  ecrecTBeHHOHayyHOTO  Tpoduss
Mpo(eCcCHOHAIBHOTO 00pa30BaHUs MaTeMaTuKa u3ydaerca Ha 0a3oBoM ypoBHe DI'OC
cpeaHero oo1ero oopa3oBaHus.

OO0mue 1enu W3y4YeHHs MaTEeMaTUKU TPAJUIMOHHO PEAM3YIOTCS B YEThIPEX
HalpaBJEHUSAX — o0Ollee NpeacTaBlieHHe 00 HAesIX MW MEeToAaX MaTeMaTUKH,
UHTEJUICKTYaJbHOE Pa3BUTHE, OBIAJCHUE HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSMU U
YMEHHSIMU, BOCTIUTATEILHOE BO3/ICUCTBUE.

[Ipodunuzanus 1neneil MaTeMaTUYECKOTO OOpa30BaHHS OTPAXKAETCS Ha BBIOOpE
OPUOPUTETOB B  OpraHU3alMM  y4eOHOW  JeATeNbHOCTH  oOywarommuxcs. s
ryMaHuTapHoOro npoduist npodeccuoHaIbHOTO O0pa30BaHUsI XAPAKTEPHBIM SIBISETCS
yCUJICHHE OOIICKYIhTYPHONW COCTABIISIIONICH YICOHOM MMCIUILIMHBI C OpUCHTAIMEH Ha
BU3YaJIbHO-00Pa3HbIi U TIOTUYECKU CTUIT y4eOHOUM paOboThI.

N3yuenne wmarematnku Kak mnpoduibHONW 0011eo0pa3oBaTeIbHON  yueOHOU
JTUCITUTUINHBI, YYUTHIBAIONIEH crienuduKy ocBanBaeMbIx cryieHTamu npodeccuii CI1O
oOecrieunBaeTcs:

— BBIOOPOM PA3IMYHBIX MOJAXOOB K BBEICHUIO OCHOBHBIX TTOHSTHIA;

— (hopMHUpPOBAHHEM CHCTEMBbI YUCOHBIX 3aMaHui, oOecreunBaromux 3pQPeKTuBHOE
OCYIIIECTBJICHUE BHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

— oOoramieHreM CIeKTpa CTWield y4eOHOW NeATeTbHOCTH 3a CYET COTJIACOBAHHS C

BEIYIIUMHU JIEATEIbHOCTHBIMH XapaKTePUCTUKaMH BbIOPaHHOW Mpodeccuu.
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[IpodunbHas COCTaBJISIIOLIAsl OTPAXKAETCS B TPEOOBAHUSAX K MOJTOTOBKE
00yyYaromuXcs B YaCTH:

— o0miel cucTteMbl 3HAHUM: CcoJiepKaTelIbHble MPUMEPHl  HCIOJIb30BAHUS
MaTEMaTUYECKUX UAeH U METOJ0B B MPO(eCCUOHATBHOU IeATETbHOCTH;

— YMEHHUM: pa3nuyue B YpPOBHE TPEOOBAHMM K CIIONKHOCTH MPUMEHSIEMBIX
aJIrOPUTMOB;

— TPAKTUYECKOTO WCTOJB30BaHUS TMPUOOPETCHHBIX 3HAHWUH ©  YMEHUMU:
WHIUBUYAIBHOTO YY€OHOTO OMNbITa B TIOCTPOSHWHW MATEMAaTHYECKHX MOJCIICH,
BBITTOJTHEHUH HUCCIIEIOBATEIILCKUX ITPOCKTOB.

Conepxanve yueOHOM MUCIHUIUIMHBI pa3pab0TaHO B COOTBETCTBUHM C OCHOBHBIMU
coJiepKaTeIbHBIMU JIMHUSMU 00YYEHUSI MaTEMATHKE:

— aizedpauyeckasa NUHUA, BKIIOYAIONIAs CUCTEMATHU3allMI0 CBEICHUN O 4uCiax;
M3yUYCHHE HOBBIX U OOOOIIEHUE paHEee M3YUCHHBIX Olepaiuii (BO3BEJEHHUE B CTEIEHb,
U3BJICUECHUE KOpHS, JiorapudMupoBaHHe, CUHYC, KOCHUHYC, TaHT€HC, KOTAHIE€HC U
oOpaTHbIE K HHM); HW3YyYCHHE HOBBIX BHJIOB YHCJIOBBIX BBIPAKEHHU U (QOpMYyI;
COBEPIIICHCTBOBAHUE TMPAKTUYECKUX HABBIKOB M  BBIYUCIUTEIBLHOM  KYJBTYPHI,
pacHIMpeHre U COBEPIICHCTBOBAHUE alreOpandeckoro ammapara, copMUpoBaHHOTO B
OCHOBHOH IIIKOJIE, U €r0 MPUMEHEHHE K PEIICHUI0O MaTeMaTHYeCKUX M MPUKIaTHBIX
3a/ad;

—  MmeopemuKo-yHKYuOHaIbHaA JAUHUA, BKIIOYAIOUIAs CHUCTEMATU3ALUI0 H
pacuipeHyde cBefeHUM O (GYHKIMSAX, COBEPIICHCTBOBAHHE TpaUUecKUX yMEHU;
3HAKOMCTBO C OCHOBHBIMHU HJIESIMU U METOJaMU MAaTEMaTUYECKOTO aHaju3a B 00beEME,
MO3BOJISIIOIIEM ~ KMCCJIEIOBaTh dJIEeMEHTapHble (YHKIMM W pemarh MNpOoCTEUIne
reoMeTpudeckue, GU3NIeCKre U APyrue NpUKIaTHbIC 3a1a4K;

— JIUHUA YPAGHEHUIl U HEPABEHCH8, OCHOBAHHAS! HA TIOCTPOCHUH U UCCIICIOBAHUU
MaTeMaTHYECKUX MOJIeNIeH, TMepeceKaroascs ¢ aareOpandyeckodl U TEOPETUKO-
(GYHKIIMOHATHHON JTHHUSAMHU W BKJIFOYAIOIIAs PA3BUTHE U COBEPIICHCTBOBAHUE TEXHUKU
anredpanyeckux MpeoOpa3oBaHUN Ui PEIICHHs] YpPaBHEHUM, HEPABEHCTB U CHCTEM;

dbopmMupoBaHrUe CIOCOOHOCTU CTPOUTH M MCCIIENOBATh MPOCTEHIIINE MaTEeMaTUYECKUE



MOJICH TIPH PEIICHUHU MPUKIAAHBIX 3a/ad, 3aJad W3 CMEXKHBIX ¢ CICHUATbHBIX
TUCITUTUIVH;

— 2eomempuuecKkasa JUHUA, BKIIOYAIOIIAsS HAIJSAIHBIC TMPEACTABICHUS O
IIPOCTPAHCTBEHHBIX (UTYypaX M HM3y4YeHHUE MX CBOWCTB, (HOPMHUPOBAHHWE W Pa3BUTHE
MIPOCTPAHCTBEHHOTO BOOOPAXXEHUS, PA3BUTHE CITOCOOOB T€OMETPUUYCCKUX H3MEPEHUH,
KOOPAMHATHOTO U BEKTOPHOTO METOJIOB JJIsl PEIICHHS] MAaTEMAaTHUECKUX U MPUKIIAIHBIX
3ajauy;

— cmoxacmuueckan AuHuA, OCHOBaHHAs Ha Pa3BUTUU KOMOMHATOPHBIX YMEHUH,
NPEICTABICHUH O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY>KAIOIIETO
MHpa.

B TemaTuyeckux riaHax MporpaMMbl YUeOHBIM MaTepual MpeacTaBieH B Gopme
YepeIyIoNIerocs pa3BepThIBAHUS OCHOBHBIX COJIEpPKATEIBHBIX JUHUHN (anredpandeckas,
TEOPETHKO-(PYHKIIMOHAIbHASI, = ypaBHCHWM W  HEPABEHCTB, TI'€OMETPHUYCCKas,
CTOXaCTUYECKas).

N3yuenne oO6meoOpazoBaTeibHON  y4eOHOM  AuCHUIUIMHBL — «MaremaTuka
3aBepIIaeTCs MOJBEICHUEM HTOTOB B (OpMe dK3aMeHa B paMKax IPOMEKYTOUHOMN
aTTecTally CTYJeHTOB B mpouecce ocBoeHuss ocHoBHOUM OIIOIT CIIO ¢ mosyyeHuem

cpeanero oomiero oopazoanus (IITTKPC).



MECTO YUYEBHOMH JIJUCHUILJIMHBI B YYEFHOM ILIAHE

YyeOnast aucruiuimHa «MaTemaThuka»  ABISETCS  y4eOHBIM  MPEAMETOM

o0s3aTenbHON MpeaMeTHON obsactu «Marematuka u uHpopmarukay OI'OC cpennero
o01ero o0pa3oBaHusI.
B T'BIIOY «boxaHCKkull arpapHblii TEXHUKYM», pEaTU3YyIOIUX O00pa30BaTEIbHYIO
nporpamMmy cpeaHero oodiero oopazoanus B npenenax ocsoenus OIIOIT CITO na 6aze
OCHOBHOTO 00111er0o 00pa3oBaHus, yuyeOHasi AucHuIIimHa «MaremaTuka» HU3ydaeTrcs B
obmeoopazoBarenbHoM I1ukie ydeOHoro miana OIIOII CIIO Ha 0a3e OCHOBHOIO
oO1ero oopazoBanus ¢ nmojgyyeHrueM cpeanero oodmiero oopazosanus (ITTTKPC).

B yueOubix mmanax IIIIKPC yueOnas muciumimHa «MareMaTuka» BXOIUT B
cocTaB oOHMX 001eo0pa3oBaTeIbHBIX YYE€OHBIX JUCHUIUIUH, (OPMHUPYEMBIX U3
o0si3atenbHbIX npeaMeTHbix obmnacteit GI'OC cpennero obmiero oOpazoBaHUs, s
npodeccuit  CIIO wmm  cnemuansHocted  CIIO  cooTBeTCTBYIOIIEro  MpoQuis

po¢eCcCHOHAILHOTO 00pa30BaHUsI.

Ne Cemectp HToro
= 1 kypc 2 kypc¢ 3 Kypc¢
2
=
= =¥ =¥ o =¥ =¥ =¥
= S S S S S S
= = gl 2w 2« g w 2|©o 2
<%} <%} 9] <%} D D
[} [} & (5} (5} [}
1 | Tpakropuct-| 75 90 56 |70 - - 291
MAaITUHUCT
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PE3YJIbTATBI OCBOEHUSI YYEBHOMU JUCHUILJIAHBI

OcBoenue cojaepxaHusi ydeOHOM MUCIHMIUIMHBI «MaremaTtnkay oOecrednBaeT
JOCTH)KEHUE CTYICHTAMHU CIICAYIOIINX PE3YJIbTATOB:

JUYHOCMHBIX:

* c(hOpMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YHHUBEPCAIbHOM SI3bIKE
HAyKH, CpPEJICTBE MOJICIUPOBAHUS SIBJICHUI M MPOLECCOB, 00 HAEIX M METOoJax
MaTeMaTUKH;

* NOHMMAaHUE 3HAYMMOCTH MaTeMaTHKU Ui HAYYHO-TEXHUYECKOTO Iporpecca,
c(OPMHUPOBAHHOCTh OTHOIIEHUS K MaTEeMaTHKE KakK K YacTH OOIIe4eIOBEYECKON
KyJIbTYpbl uepe3 3HAaKOMCTBO C MCTOpUEH pa3BUTHUS MaTeMaTHK{, HBOJIOLUEH
MaTeMaTUYECKUX UJIEH;

* pa3BUTUE JIOTMYECKOTO MBIIUICHUS, HPOCTPAHCTBEHHOTO BOOOpaKeHMs,
AITOPUTMUYECKON KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHUSI HA YPOBHE, HEOOXOIUMOM JIJIst
Oyayueil mnpodeccuoOHaIbHON JEeATENbHOCTH, Uil MPOJODKEHHS 0Opa3oBaHUS U
caM0o00Opa30BaHMUS;

* OBJIaJICHUE MATEMAaTUYECKHUMH 3HAHUSIMH W YMEHHUSIMHU, HEOOXOJMMBIMU B
MOBCEJIHEBHOM KW3HU, I OCBOCHHUSI CMEXHBIX €CTECTBEHHOHAYYHBIX IHUCLMIUIMH U
JUCHUIUIMH Npo(ecCUOHATBHOrO IUKJIIA, JJIA MOIy4YeHus: 00pa3oBaHUsl B 00JacTsIX, HE
TpeOYIOIUX YIITyOJICHHOW MaTeMaTU4eCKON MOATOTOBKY;

* TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHUCJIE caMO00pa3oBaHUIO, Ha
MPOTSHKEHUH BCEW >KM3HU; CO3HATEIbHOE OTHOIIEHHE K HENMPEPhIBHOMY 00pa30BAHMIO
KaK yCIIOBHUIO YCIIENTHOW MPpodeCCHOHAIBHON U 00IIIECTBEHHON JesTeIbHOCTH;

* TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSATENbHOM, TBOPUYECKOW U OTBETCTBEHHOU
NEATEIIbHOCTH;

* TOTOBHOCTHb K KOJUICKTUBHOW pPabOTEe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIEI0BATEILCKON, MPOCKTHON U

OPYTUX BUJAX AEATEIbHOCTH,
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* OTHOILIEHHE K NPO(ECCHOHATBHOW JEATEIbHOCTH KaK BO3MOYKHOCTHU Y4YacTHs
B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX, TIOCYJapCTBEHHBIX, OOIIEHAMOHAIBHBIX
poOJieM;

Memanpeomemuulx:

* YMEHHE CaMOCTOATENIbHO ONPENEIATh LEJN IE€ATEIbHOCTH U COCTABIIATH IUIaHbI
JESITEIbHOCTH; CaMOCTOSITENIBHO OCYIIECTBIATh, KOHTPOJIMPOBaTh U KOPPEKTHPOBATH
NEeSATENbHOCTh, HUCIOJIb30BaTh BCE  BO3MOXHBIE  PECYpPChl  JUIA  JIOCTHIKEHHS
MOCTABJIEHHBIX LEJNEeH M peanu3aluy IUIAHOB JI€ATEIIbHOCTH; BBIOMpATh YCIHEIIHbIE
CTPATETUH B Pa3IUYHbIX CUTYaLHsIX;

* YMEHUE NPOAYKTUBHO OOIIATHCS U B3aMMOJIEHCTBOBATH B IIPOLIECCE COBMECTHOM
JESITeIbHOCTH, YYUTHIBATH MO3UIUHU JIPYTUX YYACTHUKOB JEATEIBHOCTH, 3(PPEKTUBHO
pa3peiaTb KOHQIUKTHI;

. BJIAJICHUE HaBbIKAMHM I[103HABATEJIbHOM, Y4E€OHO-UCCIIENOBATENbLCKOU H
IPOEKTHOM JNE€ATEIbHOCTH, HABbIKAMHU pa3pelIeHUs NpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOATEJIbHOMY IOMCKY METOJIOB pEUIEHUs] MPAaKTUYECKHX 3ajad,
MPUMEHEHUIO PA3JIMYHBIX METOJI0OB MTO3HAHNUS;

. TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOATENbHON HWH(MOPMAIIMOHHO-
MO3HABATEJIbHON JeATEIbHOCTH, BKJIOYas YMEHHE OPUEHTUPOBATHCS B Pa3IMYHBIX
UCTOYHMKAX  MHPOpManuM, KPUTHUECKU  OLEHUBATh U  HHTEPIPETUPOBATH
MH(}OpMaIKIO, MOIYYaeMYI0 U3 PA3JIMYHbIX HCTOUYHUKOB;

* BJAJCHUE SI3bIKOBBIMU CPEJCTBAMHU — YMEHHE SCHO, JIOTHYHO M TOYHO U3JIararh
CBOIO TOYKY 3pEHMS, HCIIOJIb30BATh aICKBATHBIE SI3bIKOBBIE CPEJICTBA;

* BJIaJICHUE HAaBbIKAMU [MO3HABATENILHON pe(IEKCHHN KaK OCO3HAHUS COBEPILAEMBIX
JNEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJbTaTOB U OCHOBAHUM, T'PAHULl CBOETO
3HAHUS U HE3HAHUS, HOBBIX ITO3HABATEJNIbHBIX 33/1a4 U CPEJICTB UX JOCTUKEHUS;

* LEJEYCTPEMJICHHOCTh B MOUCKAX M MPHUHSATUU pEUICHUH, COOOPa3UTENbHOCTh U
UHTYULMS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  TPEACTABIECHUH;  CIIOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TapMOHUIO MUPA;

npeomemmuuplx:
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* cOpPMUPOBAHHOCTH NPEJICTABIICHUA O MaTeMaTUKEe KaK 4YacTh MHPOBOM
KYJIBTYPBI M1 O MECTE MAaTEMAaTUKH B COBPEMEHHOM ITUBUIIN3AINH, O CITOCO0AX OTMHMCAHUS
Ha MaTeMaTUYECKOM SI3bIKE SIBJIEHUW PEaJIbHOIO MUPA;

* chOpPMHPOBAHHOCTh TMPEACTABICHUM O MAaTEeMaTHUKEYECKUX IMOHATUSAX KaK O
BOXKHEUIIINX MATEMAaTHYECKUX MOJEIAX, MO3BOJISIIOIINX OMUCHIBATh U M3y4aTh Pa3HbIC
IPOLIECCHl W SIBJICHUS; MOHUMAHHE BO3MOYKHOCTH AKCHOMATHYECKOTO IOCTPOEHUS
MAaTeMaTUYECKUX TEOPUH;

* BJAQJCHUE METOJAMM JIOKA3aTEJIbCTB W AJITOPUTMOB pEILICHUs, YMEHHE HX
IIPUMEHSATH, IPOBOAUTD JI0KA3aTEIbHbBIE PACCYKICHUS B XOJ€ PELICHUS 3a/1a4;

* BIQJCHUWE CTAaHJAPTHBIMM NOpPUEMAMHU  PEUICHHUS  PalMOHAIBHBIX U
UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUU M
HEPABEHCTB, UX CHUCTEM; HCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX HPOTrPaMm, B TOM
YUCJIIE I TIOUCKA MyTH PEUICHUS Y WIUTIOCTPALlK PEIICHUS YPAaBHEHUN U HEPABEHCTB;

* c(hOPMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUSIX MATEeMaTHYE€CKOTO
aHaju3a U X CBOMCTBaX, BIaJCHUE YMEHUEM XapaKTEPU30BaTh MOBEJICHUE (DYHKIUH,
WCMOJIb30BAaHWE TMOJYYEHHBIX 3HAHUWA JJIi ONWCAHUSA W aHAIM3a PEeajbHbIX
3aBUCUMOCTEH;

. BJIAJICHUE OCHOBHBIMU TIOHATHSIMH O TUJIOCKMX W MPOCTPAHCTBEHHBIX
T€OMETPUYECKUX (PUrypax, MX OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTH YMEHHS
pacrio3HaBaTh Ha 4epTexkax, MOJEISAX U B peaJbHOM MHUPE T€OMETpUYECKUE (PUTyphI;
MPUMEHEHUE M3YYEHHBIX CBOMCTB reomeTpudeckux ¢uryp u Gopmyn js perieHus
FeOMETPUYECKUX 3a/]1a4 U 337a4 C MPAKTUYECKUM COJIEPKaHUEM;

*  c(OpMHUPOBAHHOCTH MPEJCTABICHUNA O TMpoLEccax M SBICHUSAX, HUMEIOUIUX
BEPOSITHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHUpE, 00
OCHOBHBIX TMOHSTHSX 3JIEMEHTAPHOU TEOPUM BEPOSITHOCTEM; YMEHUN HAXOIUTh M
OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITMM B MPOCTEUIIUX MPAKTHYECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJIMUUH;

* BJIAJCHHE HABBIKAMHU HMCIIOJb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IpHU

PECUICHUHN 3aaa4.



13

COJIEP)KAHWE YYEBHOM JUCIUITIINHBI

BBenenue

MaremaTuka B Hayke, TEXHHUKE, SKOHOMHUKE, MH()OPMAIMOHHBIX TEXHOJIOTUSX U
NPAKTUYECKON JeATeNbHOCTH. Llenu m 3agauM m3yyeHHs: MaTeMaTUKH NPU OCBOEHUU
npodeccuit CI1O u cnenumansHocteit CIIO.

AJIT'EBPA

Pa3BuTHE NOHATHA 0 YHCIE

lenbie u panuoHanbHble uucia. JledicTButenbHbie uwucna. [IpubnuxeHHbIC
BbIuncieHus. KommiekcHble yucna.

KopHu, crenenu u Jiorapugmoi

Kopun u crenenn. KopHH HaTypanbHOM CTENEHHM M3 YHCIA U HUX CBOWCTBA.
Crenenn C  palMOHalIbHBIMU  TOKa3aTeNsiIMM, WX  cBoiicTBa. (CremeHu ¢
JNECUCTBUTENBHBIMA  TOKa3arensiMi. (CBOMCTBA  CTENEHH C  JCWCTBUTEIBHBIM
ITOKA3aTEIIEM.

Jlorapupm. Jlorapubm umcna. OcHOBHOE JorapuMUYECKOe TOXKIECTBO.
HecsaTuunble W HaTypajbHble Jjorapudmsel. IlpaBuna pgeilcTBuii ¢ norapudmamu.
IIepexor K HOBOMY OCHOBAHHUIO.

[IpeoOpazoBanue anreOpanveckux BeipaxeHui. [IpeobpaszoBanue pannroHaIbHBIX,
HppalMoHaIbHbBIX CTEIIEHHBIX, IOKA3aTEIIbHBIX U JOTapU(PMUIECKUX BHIPAKEHUM.

IIpakTHyeckue 3aHATHS:

Apudmerrnueckue JEWCTBUS HAJA YKUCIAMH, HAXOXJICHUE MPUOIMKEHHBIX
3HAYCHUN BEIWYUH M TOTPEIIHOCTEH BBIYUCICHUHN (aOCOMIOTHONW M OTHOCUTEIBHOW),
CPaBHEHHE YK CIIOBBIX BBIPAKEHHUM.

Brruucnenue u cpaBHeHHE KOpHEH. BhITOIHEHWE pacyeToB € pauKaIaMHu.

Pemienne wppannoHaIbHBIX ypaBHeHUW. HaxoxkaeHue 3HAYEHUI CTENEeHEU C
panuoHanbHBIMU MOKa3aTeasiMu. CpaBHeHue creneHeil. [IpeoOpa3oBanus BbIpaKEHUI,
coZepKalMX CTENEeHU. Pelienne noka3areabHbIX YpaBHEHUM.

Pemenue IMPpUKIaJHbIX 3a1a4.
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HaxoxneHnue 3HadueHuid gorapuMa 1o npous3BOJIBHOMY OCHOBaHMIO. Ilepexon ot
OJIHOTO OCHOBaHUA K Jpyromy. BpluncieHue u  CcpaBHEHHE JOrapu(pMoB.
JlorapudmupoBaHue 1 NOTEHIUPOBAHUE BbIPAKEHUN.

[IpuOM>KeHHbIE BBIYMCIEHUS U PEILICHUS IPUKIIAIHBIX 3a/1a4.

Pemenue norapuMuyeckux ypaBHEHHM.

OCHOBBI TPUTOHOMETPHUU

OcCHOBHbBIC IOHATHS

PannanHas mepa yrna. BpamarensHoe asmxkenHue. CHHYC, KOCUHYC, TaHI'€HC U
KOTaHI'€HC YHCIIa.

OCHOBHBIC TPUTOHOMETPHYECKHE TOXKAECTBA.

@opmynsl npuseneHus. Popmyibl cioxeHus. Dopmyinsl yasoeHus Dopmyiibl
II0JIOBUHHOTO yIIa.

IIpeoGpa3oBanusi MPOCTEHIIMX TPUTOHOMETPHYECKHUX BHIPAKCHUH.

[IpeoOpazoBaHre CyMMbl TPUTOHOMETPUYECKUX (DPYHKIMI B TNPOU3BENCHHE U
MPOU3BEJICHUS B CyMMY. BbIpa’keHrne TpUTOHOMETPHUYECKUX (DYHKIMII Yepe3 TaHIeHC
IIOJIOBUHHOTO apryMEHTa.

Tpuronomerpuyeckue ypaBHeHUs] © HEPABEHCTBA.

[Ipocreimmue TPUTOHOMETPUYECKUE YpaBHEHUS. IIpocrenmue
TPUTOHOMETPUYECKNE HEPABEHCTBA.

OOpatHble TPUTOHOMETPUYECKHE (PYHKIIMU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

IIpakTHYyeckue 3aHATHS:

Pannanneiil MeTon n3MepeHust YIJI0B BPALlEHUsI U CBA3b C IPAlyCHOM MEPOM.

OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (HOPMYJBI CIO0XEHUS, YIBOCHUS,
npeoOpa3oBaHWE€ CYMMbl TPUTOHOMETPHUUECKMX  (YHKIMH B  IPOU3BEICHUE,
npeoOpa3zoBaHue MPOU3BEICHUS TPUTOHOMETpUUecKux GyHKIMid B cymmy [Ipocreiinme
TPUTOHOMETPUUYECKNE YPABHEHUS U HEPABEHCTBA.

OOpatHble TPUTOHOMETPUYECKHUE (DYHKIIMU: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

®YHKIUU, UX CBOUCTBA U TPA®UKHU
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®ynkuun. O0nacTh ONpeneNeHUs 1 MHOXECTBO 3HAUYEHUM; rpapuk (QyHKuuH,
noctpoeHue rpadpukoB GYHKIUHN, 3JaHHBIX Pa3IMUYHBIMH CIIOCOOAMH.

CBoiicTBa (pyHKIIMM: MOHOTOHHOCTB, YETHOCTb, HEYETHOCTh, OIPAHMYEHHOCTD,
nepuoaAnYHOCTb. [IpomMexxyTky Bo3pacTaHus U yObIBaHUS, HauOOJIbIIEE U HAUMEHBIIIEE
3HaYeHMUs, TOYKH  dKcTpeMmyma. ['paduueckas  unTepmpertamms.  [Ipumepsr
(YHKIIMOHAJIBHBIX ~ 3aBUCUMOCTEM B  peajbHBIX  Ipoleccax U SBJICHUSX.
Apudpmernueckue omnepauuu Haja QyHkuusmu. CroxHas (QyHKIUS (KOMITO3UIUS).
[TonsiTrie 0 HEMPEPHIBHOCTU (DYHKITUH.

Ooparnabie ¢ynknuu. OOnacTtb omnpeneiaeHuss U 00JacTh 3HaUYE€HUM OOpaTHOMN
¢ynkuuu. ['padux oOpaTHOM QPyHKIUY.

CreneHHble, MOKa3aTejlbHbIe, JIOrapu(pPpMHYECKHEe H TPHUITOHOMETPHYECKHE
¢pynxuun. O0paTHble TPUTOHOMETPHYECKHE (PYyHKIIUM.

Onpenenenus QPyHKIMMA, UX CBOWCTBA U TpapUKH.

[IpeoOpa3oBanus rpadukos. IlapamienbHblil IEPEHOC, CUMMETPUS OTHOCUTEIBHO
Oocel KOOpJMHAT M CHUMMETpPUS OTHOCHUTEIBHO Hayaja KOOpAMHAT, CUMMETPHS
OTHOCUTEJIBHO MPSAMOM y = X, PACTSHKEHHUE U CKATUE BJOJIb OCEH KOOPIUHAT.

IIpakTHYyeckue 3aHATHS:

[Ipumepsl 3aBUCHUMOCTEH MEXIy NEPEMEHHbIMH B pealbHBIX IMpollieccax H3
CMEXHbIX JucuuiuiiH. Onpenenenne QyHkuuid. [loctpoenne u uteHue rpapukoB
¢ynxuuid. UccnenoBanne QyHkuuu. CBoWCTBa JTMHEWHOM, KBaIpaTUYHOM, KYyCOUYHO-
JUHEHHOM u JpoOHO — nuHeHoW (QyHkuMil. HenpepbiBHBIE W TEPUOIUYECKUE
¢ynkiuu. CBoiicTBa U TpadUKu CUHYCa, KOCUHYCA, TaHTeHca U KoTanreHca. OOpaTHbIe
¢ynkuuu u ux rpaduxku. O0paTHbie TpuroHomeTpuueckue ynkuuu. [IpeodpasoBanus
rpaduka pyuakmun. ["apmonnueckue konebanus. [Ipukinagasie 3a1aqun.

[lokazarenbHble, JorapuMuUyecKue , TPUTOHOMETPUUECKHE YpaBHEHHUS U
HEPABEHCTBA.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IocnenoBarenbHocTn.  CrocoObl  3alaHusi W CBOMCTBA  YMCIOBBIX
nocienoBatenbHocTel. [lonsitue o mpenene mocnenoBarenbHOCTH. CylliecTBOBaHUE

pejiesia MOHOTOHHOM OTPAHUYEHHOW MOCIIEA0BATEIIBHOCTH.
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CymmupoBanue II0CJIEIOBATEIbHOCTEM. beckoHe4yHO
yOBbIBaroOIIasi TEOMETPUUECKAsl TPOTPECCHS U €€ CyMMa.

IIpousBoanas. IloHsatue o mnpousBogHON GYHKIMH, €€ TEOMETPUUYECKHN U
¢usnyeckuil cmbica. YpaBHeHUE KacaTelbHON K rpaduky ¢yHkuuu. IIpomsBoaHsie
CYMMBI, Pa3HOCTH, NMPOU3BEAECHUSA, YaCTHOrO. IIpON3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuii. IlpuMeHeHHe NPOM3BOAHOM K MCCIEAOBAHUIO (PYHKUMH M IOCTPOCHUIO
rpadukoB. [IponsBoaubsie 00paTHON (HYHKIIUN ¥ KOMITO3UIIUU (YHKIIHH.

[IpuMmepsl UCIIONB30BaHUS MPOU3BOJHOMN I HaXO0KJIECHUS HAWIYYIIEro penieHus
B IpPUKIAIHBIX 3a7adax. Bropas mpousBojHas, €€ reoMeTpUYecKuil U (pusmueckui
cMmbIci. Haxoxaenue ckopocTu i mpoiiecca, 3aAaHHoro GopMyIiol u rpadukom.

IlepBooOpa3nass m uHTerpa’a. lIpuMeHeHHE OIpPEAECIEHHOIO0 HWHTErpaga i
HAXOXJCHUS TUIOMAau KpuBoJuHeHHON Tpanenun. dopmyna Herotona-JlelOuuna.
[Ipumepsl MpUMEHEHUs1 MHTErpaja B (PU3UKE U TEOMETPHUHU.

IIpakTHYyeckue 3aHATHS:

YucnoBasg mOCIEI0BAaTENbHOCTb, CIOCOOBI €€ 3aJaHusl, BBIYMCICHHS YJICHOB
nocnenoBarenbHocTH. [lpegen mocnemoBarenbHOCTH. beckoHeuHo — yObIBaromas
r€OMETPUYECKAs IIPOTPECCHU.

[IponsBonHas, MEXaHUYECKUN U TEOMETPUUECKAN CMBICII POU3BOTHOM.

VYpaBuenue  kacatenbHOW B obmiem  Bume. llpaBunma u  dopmysbl
b depenurpoBanus, TabJIMIIAa TPOU3BOAHBIX dJIEMEHTAPHBIX (pyHKIMiL. MccnenoBanue
(yHKUMKM C TOMOIIBIO Tpou3BOAHOM. HaxoxneHune HamOOIbIIEro, HAaWMEHBIIETO
3HAYEHUS U SKCTPEMAIIbHBIX 3HAYECHUHN (PYHKIIHH.

WNurerpana u mnepBooOpasHasd. Teopema Hprorona-JleitOnuna. IIpumenenue
MHTETpasia K BBIYUCICHUIO (U3NYECKUX BEJIMYHUH U TUIOHIaIeH.

YPABHEHUA U HEPABEHCTBA

YpaBHenuss M cucremMbl YypaBHeHWil. PamnoHanbHble, UppalLUOHATIbHBIC,
ITOKAa3aTeJIbHbIE U TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcHOBHBIE MIPUEMBI UX pElIeHHs (pa3joKeHHEe HAa MHOXKUTEJM, BBEJCHHE HOBBIX

HEW3BECTHBIX, MIOJICTAHOBKA, TpadUIeCKUil METON).
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HepasencrBa. PanyonanbHble, MppallMOHAIBHBIE,  IOKA3aTElIbHBIE U
TPUTOHOMETPUYECKUE HEPABEHCTBA. OCHOBHBIE PUEMBI UX PEILICHHS.

HUcnoab3oBanue CBOMCTB M Irpa@uKoOB (PYHKIMHA NPH PelICHUH YPABHCHUU U
HepaBeHCTB. Meroa wuHTepBajoB. M3o0pakeHne Ha KOOPJIMHATHOM IUIOCKOCTH
MHOKECTBA PEIICHUN YPAaBHEHNI U HEPABEHCTB C IBYMs IEPEMEHHBIMH U UX CHCTEM.

Hpuxknagnsie 3aga4u. [IpuMeHEHHE MaTEMaTHUYECKUX METOJOB IS PELICHUS
coJiep KaTeNbHbIX 33J1ay U3 Pa3IMYHbIX 00JacTeil HayKu U mpakThuku. HTepnperamus
pe3yJIbTaTa, YYET PEAIbHBIX OTPAHUYCHUMU.

IIpakTHYyeckue 3aHATHS:

Kopnu ypaBHenuii. PaBHocriibHOCTh ypaBHeHMil. [IpeoOpa3oBanue ypaBHEHUN.

OCHOBHBIE IPUEMBI PEILICHUS] YPABHEHUH. Perienre cucreM ypaBHEHUN.

Hcnons3oBanue cBOMCTB W rpadukoB (GYHKIUNA [JIs1 pEHICHUS ypaBHEHUW U
HEPABEHCTB.

KOMBHHATOPHUKA, CTATUCTUKA U TEOPUS BEPOSATHOCTEM

DJIeMEHTbl KOMOUHATOPUKHU

OcHOBHBIE MOHATHS KOMOWHATOPHKHU. 3aJayd HAa MOJACYET YHCJIa Pa3MEIEHUH,
NEPECTAaHOBOK, coueTaHuil. Pemenne 3agau Ha nepebop BapuanToB. dopmyia GuHOMA
Herotona. CoiicTBa OMHOMHUHANIBHBIX KO3 punmentoB. Tpeyronbauk [lackans.

DJIeMEeHThI TEOPHH BePOSITHOCTEM

CoObITHE, BEPOATHOCTH COOBITHS, CIOXEHUE M YMHOXKEHHUE BEPOATHOCTEH.
[lonsiTue 0 He3aBUCHUMOCTH cOOBITHHA. [[uckpeTHas ciydaiiHas BEIMYMHA, 3aKOH €€
pacnpeneneHus. YuCIoBbIE XapaKTEPUCTUKUA JUCKPETHOM CIIy4YallHOM BEJIMYUHBI.
[TonsiTHE O 3aKOHE OOJBIINX YUCEN.

JIeMEeHThI MaTeMATHYEeCKON CTATHCTUKHU

[IpencraBnenre naHHbIX (TAaONUIBI, JOUArpamMMbl, TpauKu), TEeHepaIbHas
COBOKYMHOCTb, BBIOOpKa, cpenHee apudmernueckoe, menuana. [lonsaTthe o 3amgadax
MAaTEMATUYECKON CTATUCTUKH.

Pemenne npakTuyeckux 3a1a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

IIpakTHYecKkHe 3aHATHSA:
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Hcropust pa3BuTusi KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH M CTATUCTUKU U MX
poJib B pa3AMYHBIX cdepax UEJOBEUECKOW IKM3HeAesATenbHOoCTH. [IpaBmiia
KOMOuHaTOpukH. PelmieHne KOMOWHATOpHBIX 3adad. Pa3memieHus, codyeTaHuss W

IMCPCCTAaHOBKH. bunom HeroToHa n TPCYI'OJIbHUK ITackans. HpI/IKJ'IaI[HI)Ie 3aJda4H.

Kitaccuueckoe ompeneneHue BEpOSTHOCTH, CBOWMCTBA BEPOSITHOCTEH, TEOpema o
CyMME  BEpOSTHOCTEW. Bprumcinenue  BepostHocTed.  I[lpuknamnele  3amadm.
IIpencraBienue uncinoBsIx AaHHbIX. [Ipuknagabie 3aqaun.

I'EOMETPUA

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonokeHue AByX MpsAMBIX B IHpocTpaHcTse. llapamienbHOCTH
IPSAMOU M TIOCKOCTH. [lapaiuiennbHOCTh IUIOCKOCTEU. [leprieHIuKyIspHOCTh IPSMON U
IJIOCKOCTU. [lepnenaukynsp M HAaKIOHHAsA. YTOH MEXIAYy NPSAMONM M IUIOCKOCTBIO.
JIByrpa"Hbplii  yroia. Yroil MEXAy IUIOCKOCTAMU. IleprneHIuKyIspHOCTh ABYX
IJIOCKOCTEH.

['eomeTpuyeckne mnpeoOpa3oBaHUsl MPOCTPAHCTBA: MapaUIeNbHBIA MEPEHOC,
CUMMETPHS OTHOCUTENIBHO INIOCKOCTH.

[TapannenbHoe  mpoexktupoBanue. [lnomans  OpTOroHanbHOW  MPOEKIHM.
N300paxkeHne npocTpaHCTBEHHBIX (PUTYP.

MHOrorpaHHUKHU

Bepmunbl, pebpa, rpaHu MHoOrorpaHHuka. Pa3zBepTka. MHOrorpaHsHble YTJIbl.
Brinykibie MHOrOrpanHuku. Teopema Ditnepa.

[Ipu3ma. IIpsmasa m HakioHHas npusma. [IpaBunpHag npusma. [lapamnenenumnen.
Ky6.

[Tupamuna. [IpaBuiibHas nupamMua. Y cedeHHas nupamuaa. Terpasp.

Cummetpuu B KyOe, B apajuieienureie, B Ipu3Me U MUpaMu/Ie.

Ceuenus ky0a, MPU3MBI ¥ TUPAMUIBI.

[IpeacraBienrie O MpaBUIIBHBIX MHOTOTPaHHHMKAx (TeTpasap, KyO, OKTajp,
JOJICKAdIp U UKOCAdIP).

Tesa u MOBEPXHOCTH BpallleHUSA
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Humuaap wu  koHyc. YceueHHbI KoHyc. OcHOBaHHME, BbICOTa, OOKOBas
MMOBEPXHOCTh, OOpazyroniasi, pa3BepTka. OcCeBble CEUEHHs] U CEUYEHHs MNapajiiesIbHbIE
OCHOBAHHUIO.

[ap u cdepa, ux ceuenus. KacarenbHas mIOCKOCTh K cepe.

HN3mepenus: B reomeTrpuu

O6bem u ero uzmepenue. MarterpansHas popmysna oobema.

dopmynsl 00beMa Ky0a, IPSIMOYTOJIBHOTO MapaieNienune1a, MPU3Mbl, IUIUHIPA.
@opMynbl 00beMa upamuaa U Konyca. opmysibl mIoma M NOBEPXHOCTEN LIWIMH]IpA
1 KoHyca. @opMyIibl 00beMa HIapa U IIOIMAIN CPephl.

[Tono6ue Ten. OTHOLICHUS TUIOIIAIEH TOBEPXHOCTEN U 00BEMOB MTOJOOHBIX TE.

Koopaunatel n BekTopsl. [IpsmoyronbHas (gexkapToBa) CUCTEMa KOOPJAMHAT B
npoctpancTBe. DopMysia pacCTOSTHUS MEXAY JBYMs TOYKaMu. YpaBHEHHUS cdepsl,
IJIOCKOCTH U MPSMOM.

Bekropel. Moayne Bekropa. PaBeHcTBO BekTOpoB. (CJ0KEHHE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4KCio. Pa3ioxkeHne BEeKTopa Mo HAIMPaBICHUAM. YTOJ MEXIY
nByMsa BektopaMu. IIpoexkums BekTtopa Ha ock. KoopaunaTtel Bektopa. CkanspHOE
IIPOU3BEICHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT W BEKTOPOB IpU PELNIEHUHM MATEMaTUYECKUX U
NPUKJIAIHBIX 3a]1a4.

IIpakTnyeckue 3aHATHUA:

[Ipr3Haku B3aMMHOTO PacHOJIOAKEHHUS IPSAMBIX. YTOJ MEXKIY MPAMBIMU. B3auMHoOe
PaCIIOJIOKEHUE TIPSAMBIX U IUIOCKOCTEH. [leprneHaukynsap M HAKIOHHAA K IUIOCKOCTH.
Yron Mex)Iy NpsIMOM U INIOCKOCTBIO. T€0pemMbl 0 B3aMMHOM PACIOJIOKEHHUH MPSAMOU U
IJIOCKOCTU. Teopema 0 Tpex MepIeHIUKYIISPaX.

[Ipyu3Haku ¥ CBOKCTBA MAPAIUICIIBHBIX U NEPIICHANKYISPHBIX INIOCKOCTEN.

PaccTostHue OT TOUKM 1O TUIOCKOCTH, OT MPSIMOM 1O IUIOCKOCTH, PACCTOSTHUE
MEXIY IIOCKOCTSIMH, MEXIY CKPEIIMBAIOIIUMHU IMPSAMBIMH, MEXIY MNPOU3BOJBHBIMU

¢urypamu B mpoCTPaHCTBE.
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[TapamlenpHOE MNPOEKTUPOBAaHME M €ro CBoMCTBAa. Teopema o0 IuIomaau
OPTOrOHAJIBHOM MIPOEKIINU MHOT'OYT'OJIbHUKA. B3anmuoe PacCIIOIOKEHUE
IPOCTPAHCTBEHHBIX QUTYD.

Pasnuunble BuAbl MHOTOrpaHHUKOB. MX wn3o0paxenus. CedeHus, pa3BepTKU
MHOTOrpaHHHMKOB. [Ilnomaae moBepxHOocTH. Buasl cuMmeTrpuidi B IPOCTPAHCTBE.
CuMMeTpus TeJ BpalleHUsl 1 MHOTOIPaHHUKOB. Brruuciienue miomanaeii 1 00beMoB.

Bekropel. JlewictBus ¢ BekTopamu. JlekaproBa cHcTeMa KOOpPAMHAT B
IIPOCTPAHCTBE.

VYpaBHEHHE OKpYKHOCTH, cQepbl, IIOCKOCTU. PaccrossHMe MEXIy TOUYKaMHU.
JleicTBUSL C BEKTOpAMH, 3aJaHHbIMU KoopAauHatamu. CKaJaspHOE IPOU3BEIACHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE NPSIMOMN U INIOCKOCTH. M cronp30BaHne BEKTOPOB IIPH
JI0Ka3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

JIns BHEayAUTOPHBIX 3aHATUM CTYIEHTAM, HApAAy C pElIEHHEeM 3a7ad u
BBIITOJTHEHUS IIPAKTUYECKUX 3aJaHUHM, MOXKHO IIPEIJIOKUTH TEMBI UCCIIEI0BATEIBCKUX U
pedepaTuBHBIX pPabOT, B KOTOPBIX BMECTO CEpUM OTAEIBHBIX MEJIKUX 331ad U
YOPAKHEHUH MpEeIaraloTcs CIKETHbIE 3aJlaHus, TpeOylolue JIMTEIbHON padoThl B
pamMKax OJHOM MaTeMaTHYeCKON CUTyallMd. DTH TEMbI MOTYT ObITh WHAUBUAYAIbHBIMU
3aaHUSIMM, HO MOTYT IIpeUIararbCsi W TpyHIne CTYAEHTOB i COBMECTHOTO

BBIITOJIHCHU MCCIICJOBAHMA.



21

Tembl pepepaToB (I0KJIAI0B), HCCIAEA0BATEIHLCKUX MPOCKTOB

e HenpepsiBHblE JpoOU

e [IpumeHeHHe CIIOKHBIX MPOLUEHTOB B 3KOHOMUYECKHUX pacyeTax
e [lapamienpHOE NPOEKTUPOBAHUE

e (CpenHue 3HAYCHUS U UX IPUMEHEHHE B CTATUCTHUKE

e BekropHOe 3a1aHne MPAMBIX U IIJIOCKOCTEW B POCTPAHCTBE
e (CJ0XeHUE TAPMOHUYECKUX KOJIeOaHU

e ['paduueckoe penieHue ypaBHEHHII U HEPABEHCTB

e [IpaBHUIIBHBIE U MOJYNPABUIIBHBIE MHOTOIPAaHHUKHU

e KoHnueckue ceuyeHrs U UX IPUMEHEHHUE B TEXHUKE

e [lonsarue nuddepenunana u ero NpUIOKEHUS

e (CxeMmbl bepHyIM NOBTOPHBIX UCITBITAHUN

e llccnenoBanHue ypaBHEHHMI M HEPABEHCTB C TapaMETPOM
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TEMATHYECKOE IINTAHUPOBAHUE

[Ipu peanuzanmm cojaepxaHus 00mE00pa30BaTeIbHON YUEOHOW TUCITUTIIMHBI
«Maremaruka» B mpeaenax ocBoeHus OIIOII CIIO nHa 6a3ze OCHOBHOTO OOIIETO
oOpazoBaHus ¢ nosydeHueM cpennero oomero oopazoBanus (ITIIKPC) makcumanbHas
yueOHass  Harpy3ka  oOywaromuxcsi  cocraBmser: 1o  mpodeccusm  CIIO
€CTeCTBEHHOHAy4YHOTro npoduis npodeccronanbHoro oopaszoBanus — 436 dac. U3 Hux
— aynutopHas (oOsi3aTenibHasi) Harpys3ka oOOydYarolMXcs, BKJIIOYas MPAKTUYECKUE

3anaTus, — 291 gac.; BHeayIMTOpHAs CaMOCTOsITeNIbHas paboTa cTyaeHToB — 145 gac.;

TEMATHYECKHUMU IIJIAH
HaumenoBanue tem Conepxarenpuble | KommuecTBo yacoB
JUHUU
AynuTo | caMocCTos
PHBIX | TeEIbHaS
yueOHas
pabora
BBenenue 1
Pa3BuTHne noHsATHS O YUCIE AnreOpaunyeckas 8 5
Kopnu, crenenu u norapudmbl AnreOpanyeckas, 32 14
TEOPETUKO-
(dyHKUHOHATbHAS,
YPaBHEHUU U
HEPaBEHCTB
OCHOBBI TPUTOHOMETPUH Anrebpaunyeckas, 32 16
TEOPETUKO-
byHKIIMOHATBHAS,
YPaBHEHUU U
HEPaBEHCTB
[IpsiMble U MIIOCKOCTH B I'eomeTpuyeckas 24 12
MPOCTPAHCTBE
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6 | KoopauHaTel 1 BEKTOPHI I'eomeTpuueckas 20 10
7 | DnemeHThl KOMOMHATOPUKHU Croxactuueckas 20 10
8 | dyHkIMHU, UX cBoMcTBa U Trpaduku. | TeopeTuko- 26 14
byHKIIMOHATBHAS
CrenenHble, TOKa3aTeNbHEIE,
JorapuMUIECKHE |
TPUTOHOMETPUUYECKUE QYHKITUH
9 | MHOTOrpaHHUKHU I'eometpuueckas 24 10
10 | Tena 1 MOBEPXHOCTH BpaIICHUS ['eomeTpuyeckas 18 12
11 | Havana maTemMaTH4eckoro aHainu3a | TeopeTuko- 30 15
byHKIIMOHATBHAS
12 | YpaBHeHHs 1 HEpaBEHCTBA VYpaBHeHuii u 26 12
HEPaBEHCTB
13 | U3mepenus B reoMeTpuu I'eomeTpuueckast, 14 7
TEOPETHKO-
byHKIIMOHATBHAS
14 | DnemenTsl TeOpuH BeposiTHOCTEH. | CToxacTuueckas 16 8
DNeMEeHThl MaTeMaTHYECKOM
CTaTUCTHKHU
291 145

Hroro

436
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XAPAKTEPUCTHUKA OCHOBHbBIX BUJIOB JEATEJBHOCTHU

CTYJIEHTOB

Cooeporcanue odyuenusn

Xapakmepucmuka 0CHOBHBIX 61006
deamenvHocmu oo0yuarouezoca (Ha yposne
YueoHwvIX Oelicmaeuit)

Beeoenue

O3HaKOMJICHHE C POJIBIO MAaTCMATHKH B HAYKC,

[]  TexHUKe, HKOHOMHKE,  HH(POPMALMOHHBIX
TEXHOJIOTUAX U NIPAKTUYECKOU IEATEIBHOCTH.

O3HaKOMJICHHE C OCJsIMHU M 3a/la4aMy U3YUYCHUS

[1 marematuku npu ocBoeHun mnpodeccuit CIIO u
cnennanbHocTeit CIIO.

AJI'EBPA

Pazeumue nousamus o uucine

BrinonsaTe apI/I(l)MeTI/ILIGCKI/IC IIGfICTBHiI Hal
qucCJ1aMu, [l coueras YCTHBIC U IIMCbMCHHBIC ITPHUCMBI;

Haxonuth mpuOivkeHHbIE 3HAYCHUS BEIMYUH ||
MOTPENTHOCTH  BBIUMCICHUM  (abcomioTHas |
OTHOCHUTEJIbHAS); CPABHUBATH YMCIIOBBIE BBIPAYKEHUS;

Haxomute ommOku B  mpeoOpa3oBaHUSIX U
BbIUMCICHUSIX ] (OTHOCUTCS KO BCEM IyHKTam
POTrpamMMBbl)

Kopnu, cmenenu, nozapugmot

O3HaKOMHTBCS C MOHATHEM KOPHSA N-Ml cTeneHw, !
CBOMCTBaMU PaJUKAJIOB U C MPABUJIAMUA CPABHEHUEM
KOpHEM.

DopMynupoBaTh OINpEaeICHUE KOpHsA U cBoWcTBa
KOpHEN. BplUMCIATH M CpaBHUBAaTh KOPHH, I€JAaTh
OpUKUAKY 3HadeHus KopHs. IIpeoOpazoBbiBaTh
YHUCIIOBbIE M OYKBEHHBIE BBIPAXEHHS, COJIEpKalie
paguKabl.

BrimonasaTh pacuers o Gpopmynam, coaepkamum ||
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paIuKaibl, OCYILECTBIISIS HEOOXOIUMBbIE
MOJICTAHOBKH M MPE0Opa30BaHMUsL.

Onpenensate paBHOCWJIBHOCTh  BBIpAXEHHUU C[
paaukanamu. Pemars nppaumoHalIbHbIE YPABHEHMUS.

O3HakKOMHUTBCSI €  IOHATHEM  CTeneHu  clJ
JICUCTBUTEIBHBIM MIOKa3aTeJIeM. Haxonutb
3HAUYCHUS CTCIICHU, WCTIOJIb3YS npul
HEO0OXOIMMOCTH HHCTPYMEHTAIBHBIE CPE/ICTBA

3anuceiBaTh KOPEHb N-il CTENIEHU B BUJEC CTEIECHU
c[J 1poOHBIM TIOKa3aTesieM U Ha00OPOT.

dopMynupoBaTh CBOMCTBA CTENEHEW. BrrancisaTs
CTEIIEHM C palMOHAJIbHBIM IIOKAa3aTeseM, JeJaTh
MPUKUJIKY 3HAUYECHUS CTEIICHU, CDABHUBATH CTCIICHMU.

Hp606p330BI>IBaTI> YHCJIOBBIC )51 6YKBGHHI)IG
BBIpAKCHUA, [ COACpKAIMC CTCIICHHU, IIPHUMCHSA
cBoiicTBa. Pemars noka3aTenbHbIC YpaBHCHHA.

O3HakOMHUTBCA C NOPUMEHEHHEM KOpPHEH W
cTerneHer | mpu BBIYMCIIEHUH CPENHUX, IPU ACIECHUN
OTpE3Ka B «30JIOTOM CE€YECHHMU». PemmaTe npukiia Hbie
3a/1a41 HA «CIIOKHBIE MIPOLIEHTHD».

Ilpeoopazosanue anzeopauueckux
6bIpadiceHull

BrimonsATh npeoOpa3zoBaHus BBIPAKEHUU,
npuMeHsisal] (QopMmylibl, CBA3aHHBIE CO CBOWCTBaMH
CTerneHel u iorapu@mos.

Onpenensate 00JacTh AOMYCTUMBIX 3HAauYCHM [
JoTapuPpMUIECKOTO BBIPAKECHUS. Pemate
JorapuMUYECKHe YpaBHEHUS.

OCHOBBI TPUTOHOMETPUHA

OCHOBHbBIC MOHATHUSA

[J M3yunTh paavaHHBIA METOJ H3MEPEHUS YIJIOB
BpalllcHUs W UX CBSI3b C TPaAyCHOM MEPOM.
N3o0paxkath yIyibl BpallleHUs] Ha OKPYKHOCTH,
COOTHOCHUTbH BEJIUYMHY YIJIa C €TO PACIIOJIOKEHHUEM.

[ DopMynUpPOBATH ONPEAECICHUS
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TPUTOHOMETPHUUYECKUX (QYHKIUI AJIs YTI0OB OBOPOTA
U IS OCTPBIX YIVIOB IIPSAAMOYTOJIBHOTO TPEYTOJIbHUKA
U OOBSACHATH UX B3aUMOCBS3b.

OcCHOBHBbIE TPUTOHOMETPUYECKHE
TOK1eCTBa

[IpuMeHATb  OCHOBHBIE  TPUTOHOMETPUYEC-KUE
ToXecTnal | TUTSE BBIYHCIICHUS 3HAYCHUU
TPUTOHOMETPUUECKUX (PYHKIMI MO OAHON U3 HUX.

IIpeoOpa3zoBanus mpocTeMmux
TPUTOHOMETPUYECKHX
BbIpasKeHU

[l W3yunth OCHOBHBIE (OPMYIIBI TPUTOHOMETPHH:
bopMyIbl  CIIOKEHHS, YABOCHHUA, MPEOOPa30OBAHUS
CYMMBl ~ TPUTOHOMETpHYECKHX  (yHKUMH B
OpOM3BEIEHNE W TPOU3BEACHHS B CyMMYy W
IPUMEHATH npu BBIUMCIICHUN 3HAYEHUS
TPUTOHOMETPUUYECKOTO BBIPAKEHUSI M YIPOLICHUS
ero.

[J O3HaKOMHUTBCSI CO CBOMCTBAMU CUMMETPUU TOYEK
Ha €JUHUYHOU OKPYKHOCTH W TPUMEHSTh WX A
BbIBOZIA (POPMYJT IPUBEICHUS.

Ipocreiimmue
TPUTOHOMETPHYECKHUE
YPABHEHHUS M HEPABEHCTBA

[ Pemars o dopmynam 51 1o
TPUTOHOMETPUUECKOMY KpyTry npocreime
TPUTOHOMETPUUECKUE YPABHEHHUS.

] ITpumeHsTh 001IMEe METOJIbl PEIICHUs YpaBHEHHI
(npuBeneHHEe K JMHEHHOMY, KBaJpaTHOMY, METO]I
Pa30KEHHUsI HA MHOYKUTEIM, 3aMEHbI IEPEMEHHON)
IIPU PEILIEHUU TPUTOHOMETPUUYECKUX YPABHEHUM.

[J OrMeuarb Ha Kpyre peUeHus MTPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

APKCHHYC, AaPKKOCHHYC,
APKTAHIeHC YUCJIA

O3HaKOMHTBCS c MTOHSTUEM oOpaTHBIX ]
TPUTOHOMETPUUECKUX (DYHKITHIHA,

[] M3yunuTth omnpenesneHus apKCUHYyca, apKKOCUHYCA,
apKTaHreHCa qyucoa, dbopMyIMpoBaThH uX,
M300pakaTh HA €IMHUYHON OKPYKHOCTH, IPUMEHSITh
IIPY PELICHUU YPAaBHEHUU.

®YHKIUU, UX CBOUCTBA U TPA®UKHU
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DOyHKIUU

IloHsiTHe 0 HENMPEPHLIBHOCTH
bynkunun

(1 O3HaKOMUTBCA C TMOHSATUEM NEPEMEHHOU,

IpuMcpamMu 3aBUCHUMOCTEH MCKIY IICPEMCHHBIMU.

[1 O3HaKOMUTBCS C MOHATHEM rpaduka, ONpPeesiaTh
NPUHAJICKHOCTh TOYKH rpaduky ¢yskiun. [lo
dbopmysie TpocTeliel 3aBUCUMOCTU OIPEACIISITh
BUJ ee rpaduka. Beipaxars mo dopmyne onHy
HepeMEHHYIO Yepe3 IpyTHe.

dyHKIMH,
001aCcTh

(1 O3HaKOMHUTBCSI C ONpPEACICHUEM

dbopmynHpoBaTh €ro. Haxoaute

oTpeeieHus U 001acTh 3HAYCHUH (QYHKIIUU.

CaoiicTBa QyHKIUH.
I'padpuyeckas uHTEpIpEeTALIUA.
IIpuMepsI GyHKUMOHAIBHBIX
3aBHCHMMOCTEH B peajibHbIX
npoueccax u siBJIeHUusIX

[1 O3HAaKOMHUTBCSI C MpUMepaMu (PYHKIIMOHAIBHBIX
3aBUCHMOCTEN B pPEaJbHBIX MPOLECCAX U3 CMEKHBIX
JIACLUTLIAH.

[ O3HaKOMUTBCS c JI0Ka3aTeIbHBIMU
PacCyKJICHUAMU HEKOTOPBIX CBOWCTB JIMHEHMHOW M
KBaJpaTUYHON (YHKUUN, MTPOBOJUTH KCCIEIOBAHUE
JMHENHOM, KyCOUHO-TUHENHOM, APOOHO — JIMHEWHON
U KBaJpaTUYHON (PYHKLIMH, CTPOUTh HMX TIpaUKu.
Crpouts 1 yutaTh rpaduku QyHkiui. MccnenoBars

byHKINH.

1 CoctaBnarh BUA (DYHKIMH 110 JAHHOMY YCIIOBHIO,
pelIaTh 3a/1a4i Ha SKCTPEMYM.

[ BeimoHsaTs ipeoOpazoBanus rpaduka QyHKIUN.

OoparHble pyHKIMHU

bynxum,
OMpEeNeNsTh BUI U CTPOUTh Tpaduk oOpaTHOU

1 W3yunth moHSATHE  OOpaTHOM
(GyHKUMH, HAXOOUTh €€ 00JacTh OMNpEeAeNICHUs U
oOnacTh 3HaueHu. [IpuMeHsATH cBoiicTBa (yHKUUN
IpU UCCJIENOBAHUM YPAaBHEHHM U TMpPHU PEIICHUU

3aJlay Ha SKCTPEMYM.

[1 O3HAaKOMUTBCA C MMOHSATUEM CIOKHOU (QYHKIUU.

CreneHHnble, MOKa3aTeJbHbIE,
Jorapupmuyeckue u
TPUITOHOMeETPHUYEeCKHEe PYHKIMU.

] Bbruucnarh 3HaueHus GYHKIAA TO 3HAYEHUIO
apryMenta. Omnpenenarb MOJIOKEHUE TOYKH Ha

rpaduke o ee KOOpAUHATaM B Ha00OPOT.
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OOpaTHbIe TPUTOHOMETPUYECKHE
byHkuuun

1 MUcionp30BaTh CBOMCTBA (DYHKIIUH SISl CPAaBHEHUS
3HAYCHUH CTeneHel, Torapu@moB.

[l Ctpouts rpaduku  JIOTApUPMUUYECKUX U
CTENEHHBIX (DYHKIIMIA.

(1 Pemars JorapudpMuyeckue, IMoOKa3zaTeIbHbIC
YPaBHEHHS] M  HEPABEHCTBA II0  U3BECTHBHIM
AJITOPUTMAaM.

(1 O3HaKOMUTbCA C TIOHATHEM HENPEPBIBHOU
NEPUOINYECKON (GyHKUIHH, dbopMynupoBaTh
CBOICTBa CUHYCa U KOCHHYCA, CTPOUTh UX IpauKH.

[1 O3HAaKOMHUTBCA C TIOHSATHEM TaPMOHHYECKUX
KoJeOaHuii U [puMepaMu  TapMOHUYECKUX
KOJIeOaHWIl N7l OMMCaHWsl NPOLECCOB B (PU3MKE U
JIpyrux o01acTax 3HaHUs.

[1 O3HaKOMHTBCA € TOHATHEM  Pa3pbIBHOU
MIEPUOANIECKON byHKUIHH, (dbopMynHpoBaTh
CBOMCTBA TAaHI€HCa M KOTAHIEHCA, CTPOUTh HX
rpaduku.

[ TlpumensTh cBOMCTBAa (DYHKIMH 1Jisi CpaBHEHUS
3HAUYCHUNW TPUTOHOMETPUYECKUX (PYHKIUN, IS
pELICHUSI TPUTOHOMETPUYECKUX YPABHEHUM.

[ Crpoutb rpaduku oOpaTHBIX
TPUTOHOMETPUUECKUX (PYHKIIUHA W OMPENEeNsATh IO
rpadukaM UX CBOMCTBA.

[ BeimoHsaTs IpeoOpa3oBanue rpadukos.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IHocaenoBaTe/ IbLHOCTH

[ O3HaKOMHUTBCA C  IOHATHEM  YHUCIOBOU
MIOCJIEA0BATEILHOCTH, CIocO0aMH €€ 3aJaHus,
BBIYHCIIEHUSIMU €€ YJICHOB.

O O3HaKOMHUTBLCSA C MOHSITUEM npenpena
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IIOoCJIACA0BAaTCIIbHOCTH.

[ O3HaKOMHTBCSI C  BBIYUCICHHUEM  CYMMBI
OECKOHEYHOI'0  4YHUCJIOBOIO psAla Ha IMpUMEpe
BBIYHMCIICHUSI CYMMbl OECKOHEYHO yOBIBarOUIEH
r€OMETPUYECKON ITPOTPECCHH.

[ Pematp 3agaun Ha mpuMeHeHUe (HOPMYIIBI CyMMBI
OECKOHEYHO yOBIBAIOIIEH r€OMETPUYECKON
IPOTPECCUN.

IIpousBoaHas U ee IPUMEHEHHE

[] O3HAKOMUTBCS C HOHITHEM HpOHSBOI[HOﬁ.

[J 3yuuth U HopMyIupoBaTh €€ MEXaHUUYECKUU U
F€OMETPUYECKUM  CMBICI,  HM3YYUTh  QITOPUTM
BBIUHCIICHUS [TPOU3BOJHON HA IIPUMEPE BBIUUCIICHUS
MTHOBEHHOM CKOpPOCTH M YIJIOBOTO KoddduimeHTa
KacaTeJIbHOM.

[1 CocTtaBiaTh ypaBHEHUE KacaTeIbHOM B 00IIeM
BHJIC.

Boryunts[ | npaBuia quddepenurpoBanusi, TabIuily
MIPOU3BOIHBIX DJIEMEHTAPHBIX (PYHKIUH, PUMEHSTh
JUISt muddepeHrpoBanus byHKIHIA, TUISt
COCTaBJICHUsI YPaBHEHHsI KacaTeIbHOM.

[] VI3y4uth TEOpPEMBI O CBSI3U CBOWCTB (DYHKIIUU U
MPOU3BOJIHOM, (HOPMYJIUPOBATH UX.

(] IIpoBomuTh C  TOMOILIBIO  IPOU3BOJHOU
uccnenoBanue GyHKINM, 3aJaHHON (POpMYyITOii.

(1 VYcranaBnuBaTh CBSI3b CBOMCTB (PYHKIIUU U
MIPOU3BOHOM TIO MX TpaduKam.

] IIppuMeHATh MTPOU3BOAHYIO ISl PELICHUS 3a/1a4 Ha
HaXO0XKIEHHE HanOOJIbIIEro, HAaUMEHBIIIEr0 3HAUYECHHUS
Y Ha HAXO0XKJICHUE DKCTPEMyMa.

IlepBooOpa3Has U MHTErpas

(1 O3HakOMHTBCS C TIOHSATHEM HWHTErpaiga u
nepBooOpa3HoOM.

[] I3yunTh npaBuiia BEIYMCICHUS MEPBOOOPA3HON U
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Teopemy Hprotona-Jlel6uua.

[ Pemath 3ajlauyu Ha CBS3b MEPBOOOPA3HON U €€ C
MIPOU3BOJHON, HAa BBIYUCIICHUC TIEPBOOOPA3ZHOM IS
JTAHHOUW (PYHKITUH.

] Pemartsn 3ala4l Ha IIPHUMCHCHHUC HHTCTpaIa IJIA
BBIYMCJIICHUA (1)I/ISI/I‘IGCKI/IX BCINYHH U nnomaj:[eﬁ.

YPABHE

HUA U HEPABEHCTBA

YpaBHEeHUS U CUCTEMBI
ypaBHenuii. HepaBencTBa u
CUCTEMbI HEPABEHCTB C IBYMH
nepeMeHHbIMHU

[1 O3HaKOMHUTBCS C MPOCTEUIIMMHU CBEACHUSMHU O
KOpHSIX anreOpandyecKux YpaBHEHHU, C MOHATHIMHU
VCCIICIOBAHNS YPABHEHUN U CHUCTEM YPAaBHEHUM.

[J 3y4nTh TEOPHUIO PAaBHOCWJILHOCTH YPAaBHECHUHN U
ee npumeHeHue. [loBTOpuTh 3amuch pelieHUs
CTaHJAPTHBIX YpaBHEHHM, MPUEMBI MPeoOpa3OBaHUs
YpPaBHEHUM [JJI1 CBE€ACHUA K  CTaHAAPTHOMY
YPaBHEHHUIO.

ll Pematsn paluOHAJIBHBIC, HPpPadrOHAJIbHBIC,
IMOKa3aTCJIIbHBIC W TPUTIOHOMCTPHUYCCKUC YPABHCHUSA
H CUCTCMBI.

] Wcnionib30BaTh cBOWCTBA U rpaduku GyHKIMNA 115
pelieHus: ypaBHeHUN. [IOBTOPUTH OCHOBHBIEC TTPUEMBI
PEILIECHUST CUCTEM.

[J Pematb ypaBHEHMS, NPUMEHSA BCE MPUEMBI
(pa3noxeHue Ha MHOXHUTEIHM, BBEJECHUE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA, rpayuuecKuil METO).

(] Pemarp cHCTEMBI ypaBHEHUW, NPUMEHSS
paznuyHbie crnocoObl. O3HAKOMHUTBCS C OOUIUMU
BOIIPOCAMM PEIICHUS] HEPABEHCTB M HMCHOJIb30BAHUS
CBOMCTB U TrpadukoB (QYHKUMH TpU pelIeHUu
HEPABEHCTB.

[1 PemaTb HepaBEHCTBA M CHCTEMBI HEPaBEHCTB,
MPUMEHSIS Pa3IUYHbIE CITIOCOOBI.

(] IlpuMeHATh MAaTEMAaTHYECKHUE METOAbI A
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pelIeHnsT COAEPIKATENBbHBIX 3a4ad W3 Pa3JIMYHbBIX
oOnacTeld HayKd W TpakTHUKU. HHTeprpeTupoBaTh
pPEe3yJbTaThl, YYUTHIBATH PEAIBHBIE OTPAaHUYECHUS.

3JEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEHN U

CTATUCTHUKH

OcHOBHBIC MOHATHSA
KOMOMHATOPUKH

[1 M3yuuTh npaBuiia KOMOMHATOPUKU U MPUMEHSTH
P pelIeHUH KOMOMHATOPHBIX 3a/1a4.

1 Pemath KOMOWHATOpPHBIE 3a7a4d  METOJIOM
nepebopa U 1Mo MpaBUIy YMHOKEHUS.

[1 O3HaKOMUTBCA C TMOHATUSIMH KOMOWHATOPHKHU:
pa3MEIECHNUAMH, COUYCTAaHUSAMH U NEPECTAHOBKAMM U
dbopMynaMu AJi UX BBIYUCICHUS.

(1 OOBSACHATP U NPUMEHATH (QOPMYIBI A
BBIYHMCIICHUS] ~ pa3MEIEHUN,  TEePEeCTaHOBOK |
COUCTaHUM MIPU PELICHUU 3a]1a4.

1 Os3nakomMuTbcsi ¢ OuHomMoM HpioToHa wu
TpeyronbHukoM [lackans.

[] Pemats nmpakTU4ecKue 3aa4M C UCIOJIb30BAHUEM
MOHSTUH U MPaBUJI KOMOWHATOPUKH.

JIeMeHThI TEOPUH BEPOSATHOCTEI

[ N3yuuth KJIACCUYECKOE OIIpENIECIICHUE
BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTH, TEOPEMY O
CyMME BEPOATHOCTEM.

O Paccmotperts MIPUMEPBI BBIYHCIICHUS
BEpOSITHOCTEW. Pemare 3agauyd Ha BBIYMCIICHUE
BEPOSTHOCTEHN COOBITHH.

IIpeacraBienne JaHHbIX
(Tadauubl, TMArpaMMBblI,

rpadukn)

(1 O3HaKOMHMTBCSI C NpeaACTaBJICHUCM YHCJIOBBIX
JAaHHBIX U UX XdPAKTCPUCTUKAMU.

[] PemaTh npakTUYecKue 3afaud Ha OOpabOTKY
YHCIJIOBBIX IaHHBIX, BEIYUCIICHUE UX XapaKTEPUCTHK.

I'EOMETPUA
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IIpsiMmbIe M IVI0CKOCTH B
IPOCTPAHCTBE

[1 ®opmyaupoBaTh W NPUBOAUTH JOKA3aTEIbCTBA
MPU3HAKOB B3aWMHOI'O PACHOJIOKEHHUS MNPAMBIX U
II0cKocTer. Pacno3HaBaTh Ha 4epTex)ax U MOIEIAX
pa3iau4YHble Cllydal B3aUMHOIO  PaCIOJIOKEHHUS
OpsIMBIX W IIJIOCKOCTEH, apryMEeHTHpPOBaThb CBOM
CYXJCHHUSL.

(1 ®opmynupoBaTh ONpeneNeHUs, NpPU3HAKU U
CBOMCTBAa MapajuleNIbHBIX M MEPHEHANKYJISIPHBIX
MJIOCKOCTEH, IBYTPAHHBIX U JJUHEHHBIX YTJIOB.

[} BBIMOAHATH TOCTPOEHUS YTIIOB MEXIY MPSIMBIMH,
NpsIMOM M TIOCKOCTBIO, MEXIY IUIOCKOCTSMH IIO
OMMCAHUIO ¥ PACTIO3HABATh UX HA MOJEIISX.

] [IpuMeHATH NMPU3HAKU U CBOMCTBA PACIIONIOKEHUS
OpsAMBIX M TUIOCKOCTEH TMpU pEHICHUH 3ajad.
N300paxkaTth Ha PUCYHKaX W KOHCTPYHpPOBAaTh Ha
MOJAENSAX  TEPICHAUKYISIPBl W HAKJIOHHBIE K
IJIOCKOCTH, TIpsSIMbIe, TMapaulebHbIE IUIOCKOCTH,
VIOl  MEXKIy TPSIMOH W INIOCKOCTBIO |
000CHOBBIBaTh MOCTPOCHHE.

[J PemaTh 3agaum Ha BBIYMCIIEHUE T€OMETPUYECKHUX
BeJIMUMH. ONHUCBHIBaTh PACCTOSSHUE OT TOYKU JO
IUIOCKOCTH, OT TMPSAMOM [0 IUIOCKOCTH, MEXKIY
IUIOCKOCTSIMHM, MEXIY CKPEIIMBAKOIIUMHU PSMBIMH,
MEX Iy MTPOU3BOILHBIMU (PUTYpaMu B IPOCTPAHCTBE.

[1  ®opmynupoBaTh W JOKa3bIBaTb OCHOBHBIC
TEOPEMBI O PACCTOSHUSIX (TEOPEMBI CYIIECTBOBAHUS,
CBOMCTBA).

1 300pakaTh Ha yepTekax U MOJEISIX pPACCTOSHUS
U OOOCHOBBIBAaTh CBOM CyXJeHUs. OnpeneisiTb U
BBIYHCIIATH PACCTOSIHUA B MpocTpaHcTBe. [I[puMeHsTh
bopMybl U TEOPEMbl IUTAHUMETPUU ISl PELIEHUs
3a1ad.

[1 O3HaKOMUTBCSI C TOHATHEM MapauICIbHOIO
MPOEKTUPOBAHUS u ero CBOMCTBAMH.
dopMynHpoBaTh TEOpeMy 0 TUIOLIAAN
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OPTOrOHAJIIBHOW MPOEKIMM MHOTOYT'OJIbHUKA.

1 IlpumeHAT,  TeOpHIO i OOOCHOBaHUS
NOCTPOCHHI U BBIUUCIICHUI. APTYMEHTHPOBATH CBOU
CYXJICHUS 0 B3aHMHOM PacmoI0KEHUH
POCTPAHCTBEHHBIX QUTYD.

MHoOrorpaHHuKHU

[J OnuchiBaTh U XapaKTEpU30BaTh PA3JIMUHbBIC BUbI
MHOTOTPaHHUKOB, TMEPEUYUCISATh HX JJIEMEHTH H
CBOMCTBA.

[l H306pa}KaTI> MHOI'OT'PpAaHHUKKW W  BBIIIOJIHATH
IIOCTPOCHUA Ha I/I306pa}KCHI/IHX H Ha MOIACIIAIX
MHOTI'OI'PpaHHUKOB.

[} BbIYMCHATH JIMHEWHBIE HJIEMEHTHl W YIJIBI B
MIPOCTPAHCTBEHHBIX KOH(pUTyparusx,
apryMEHTUPOBAaTh CBOU CYKIACHUSI.

[l XapakrepuzoBaTb U H300pakaTh CEUYCHMUS,
pa3BEpTKM MHOTOTPAaHHUKOB, BBIYHMCIATH ILIOMIAIU
ITOBEPXHOCTEMN.

[1 Ctpouth mpocTeimime ceueHus KyOa, MPU3MBI,
nupamuabl. [IpuMeHsTh (akThl W CBEIEHUA U3
TJTAHUMETPHH.

(1 O3HaKOMHUTBCA C BHJAMHU CHUMMETPHA B
MPOCTPAHCTBE, (POPMYJIMPOBATH ONpENENEHUs H
CBOMCTBA.  XapakTepH30BaTb CUMMETPUHM  TEI
BpalIeHUs] © MHOTOTPAHHUKOB.

[} IIppuMeHATH CBOWCTBA CHMMETPHUHU IIPU PELIEHUU
3a/ay.

(1 Hcnonp3oBaThb NpUOOPETEHHbIE 3HAHMS JJIS
UCCJIEOBAHNS U MOJECIIMPOBAHNUS HECIIOKHBIX 3a1a4.

(1 HM3o0paxkaTb OCHOBHBIE MHOTOTPAHHUKH U
BBITIOJIHATH PUCYHKH 10 YCJIOBHUSM 33]1a4.

Tesra ¥ MOBEPXHOCTH BpaLlleHUs

[] O3HaKOMHUTBCS C BHJAMU TEJI BpallCHUS,
(bopMyIMpPOBaTh UX OMPEEICHUS U CBOMCTBA.
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(1 ®dopmynaupoBaTh TEOPEMbl O CEUYEHHUHU Iapa
IUIOCKOCTBIO M O TUIOCKOCTH, KacaTeabHOU K cdepe.

[ XapaxkTepu3oBaTh U U300pakaTh TeJa BpAILICHUS,
WX pa3BEPTKH, CEUCHHUS.

[J Pemarp 3amayum Ha TMOCTPOEHHUE CEUYCHHUH, Ha
BBIYHCIICHUE JJIMH, PACCTOSIHHUM, YIJIOB, IUIOLIAJIEH.
[IpoBoAMTH JOKa3aTelbHBIE PACCYXXACHUS MpPU
pelieHru 3aaad.

[} IIppuMeHATH CBOWCTBA CHMMETPHUH IIPU PELICHUU
3aJa4 Ha TeJla BpallleHus, HA KOMOMHAIHIO Tell.

[1  H300pakaTh OCHOBHBIE KpyIJible Tela U
BBITOJIHATH PUCYHOK IO YCJIOBHUIO 33/1a4H.

I/I3MepeH1/m B recoMETpHNn

[1 O3HAKOMUTBCS ¢ MOHATHSIMH IUIOIIAIN U 00beMa,
aKCMOMaMHM U CBOMCTBaMHU.

[J Pematb 3a7aud Ha BBIYUCICHUE IUIOIIAJECH
IJIOCKUX  (UTYp, TMPUMEHSISI COOTBETCTBYIOIIUE
dbopmyIbl U (HaKTHI U3 TNIAHUMETPUHU.

[1 W3yuuTh TEOpEeMbl O BBIYHCICHUU OOBEMOB
MPOCTPAHCTBEHHBIX  TeJ, pemaTh 3aJadyd  Ha
npuMeHeHue GopMysl BEIUUCIECHUS 00bEMOB.

[1 V3yunth QopMyIbl JJIs BBIUMCICHUS TUIOIIAICH
IIOBEPXHOCTEM MHOTOIPAaHHUKOB W TEJ BpPALICHHS.
O3HaKOMHTBCA C METOJIOM BBIUMCICHHS IUIOIIAIN
MOBEPXHOCTH CHEPBHI.

[ Pemate 3agauyn Ha BBIYHUCICHHE ILIOIIAICH
MMOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJI.

KoopanHaTsl 1 BEeKTOpBI

[] O3HaKOMHTBCSI € MOHATHEM BeKTOpa. M3yuuTh
JIEKapTOBY CHUCTEMY KOOpPJIHMHAT B IIPOCTPAHCTBE,
CTPOUTH II0 3aJaHHBIM KOOpDAMHATaM TOYKH U
IIJIOCKOCTH, HAXOAUTh KOOPAWHATBI TOYEK.

[1  Haxoautb ypaBHEHHS OKPYKHOCTH, CQepbl,
IUDIOCKOCTU.  BBIUMCIATH  pacCTOAHMS — MEXIY
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TOYKaMMH.

[] I3y4nTh CBOKMCTBA BEKTOPHBIX BEJIWYWH, ITPAaBUJIA
Pa3JI0)KEHHS] BEKTOPOB B TPEXMEPHOM ITPOCTPAHCTBE,
MpaBUjia HAXOXKIACHUS KOOPAUHAT BEKTOpa B
MPOCTPAHCTBE, MpABUJIA JIEUCTBHM C BEKTOPaAMH,
3aJJaHHBIMU KOOPJAWHATAMHU.

[] IIlpuMeHATH TEOpHIO MpU PELIEHWH 3a4a4 Ha
JNEUCTBUS C BeKTOpamu. HM3yuute ckamspHoe
IIPOM3BEACHUE BEKTOPOB, BEKTOPHOE YpPABHEHHE
OpsMOM M IUIOCKOCTH. [IpuMeHATH Teopuro mpu
pelleHny 3a1ad Ha JCUCTBHUS C BEKTOpamMu, Ha
KOOPDAMHATHBIA METOJ, Ha INPUMEHEHUE BEKTOPOB
JUISL BBIYMCJIEHUS BEJIMYMH YIJIOB M PACCTOSIHUU.

1 O3HaKOMHUTBCSI C A0Ka3aTCJIbCTBAaMU TCOPEM
CTCPCOMCTPHUH O B3daHMMHOM PACIIOJOKCHHUHN IIPAMBIX
U TJIOCKOCTEH ¢ MCIOJIb30BaHUEM BCKTOPOB.
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