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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma yueOHOW aucuuruinHbl «MaTtematuka (Bkitouasi anreOpy M Hayalna
MaTEeMaTHYECKOTO aHan3a, TEOMETPHIO)» (nanee — «MareMaTukay) mpeaHa3sHaueHa Ui U3YICHUS
MaTeMaTUKHU B IIEHTpe-KoJieke npukiaanbiXx kpamdukammii @I'bOY BO Muuypunckuit ['AY,
peam3yronieM 00pa30BaTENbHYIO TPOTpaMMy CpEIHEro o0mero oOpa3oBaHUs B Mpeienax
OCBOCHHSI OCHOBHOM mpodeccrnoHanbHol obpazoBarenbHoi nporpamMmbl CITIO Ha 6a3e OCHOBHOTO
obmiero oOpa3oBaHusl TpU TMOATOTOBKE KajapoB 1Mo crnenuanbHocTH 35.02.06 TexHomorus
MIPOU3BOJICTBA U NMEPEPaOOTKH CETbCKOXO3SHCTBEHHOM MPOTYKIUH .

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®PI'OC cpeanero obiero
o0Opa3oBaHMsl, MPEIbIBISIEMbIX K CTPYKTYpE, COACpPXKAHHIO W pe3ylibTaTaM OCBOCHHUS Y4eOHOI
TUCHUIUTMHBL  «MareMaTuka», B COOTBETCTBHM C METOJUYECKHUMH PEKOMCHIAIUSAMU TIO
peaMzalnuu cpeHero oouero oOpa3zoBaHus B Ipeesax OCBOEHUS 00pa3oBaTeNbHOM MpOrpamMmbl
cpemHero mpodeccruoHanbHOrO0 o0Opa3oBaHUsi Ha 0a3e OCHOBHOTO o0miero oOpa3oBaHUS,
yYTBEpKJIeHHBIMU MuHucTepcTBOM NpocBemeHus: Poccuiickoit @enepanuu 14.04.2021 rona.

Cognepxanue mporpammbl «MareMaTHKa» HANpaBICHO HA JOCTHKEHHE  CIIEAYIONINX
1HeJIe.

e oOccrieueHre CcHOPMHPOBAHHOCTH TPEJACTABICHUNA O COIHAIBHBIX, KYJbTYPHBIX U

HCTOPUYECKHUX (DaKTOpaxX CTAHOBJICHHS MAaTEMATHKH;

e obecreyeHre cHOPMHUPOBAHHOCTU JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEeMAaTUYECKOTO

MBIIUICHHUS,

e oOecrieueHre cPOPMUPOBAHHOCTH YMEHHH MPUMEHSTH MOJyUYEHHBIC 3HAHUS TPU PEIICHUU
pa3IMYHBIX 33]1a4,
e oOecrieyeHne CcQOPMUPOBAHHOCTH  MPEACTABICHUI O  MaTeMaTHKe KaK  4YacTu

o0111eueI0BeYeCKOi KyIbTYPhl, YHUBEPCATLHOM SI3bIKE HAYKHU, MO3BOJISIONIEM OMHUCHIBATH U

M3Yy4aTh pealIbHBIC MPOIECCHI U SIBIICHUSI.

OBIIAA XAPAKTEPUCTUKA YYEFHOU JUCIHATIIMHBI «<MATEMATHUKA
(BKVIIOYASA AJITEBPY N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A,
TFEOMETPHIO)»

Marematuka sBiseTcss (pyHAaMEHTaIbHOW 00I11€00pa30BaTENIbHON JUCIUILUIMHON €O
CIIO)KMBIIUMCS ~ YCTOMYMBBIM  COJEpXaHHEM U OOIUMH TpeOOBaHUSMU K TOJATOTOBKE
00yJaronmxcs.

OO01mue 1eny n3y4eHrus MaTeMaTHKU TPATUIIMOHHO PEAIU3YyIOTCS B YEThIPEX HAMpPaBIECHUSIX:

1) obiiee mpeacTaBieHUE 00 UALTX U METOJIaX MAaTEMaTHKU,

2) UHTENEKTyaabHOE Pa3BUTHE;

3) oBnajzicHEEe HEOOXOIMMBIMH KOHKPETHBIMH 3HAHUSIMHA U YMCHUSIMH,

4) BocuTaTeNbHOE BO3/ICHCTBUE.

Jlns TexHudeckoro npoduiist npodecCuoHaIbHOr0 00pa3oBaHus BBIOOp 1IeJeil cMelaeTcs B
MparMaTH4eCKOM HalMpaBiIeHUH, MPEAyCMaTPUBAIOIIEM YCWICHHE M DPACHIMPEHUE MPUKIAJTHOTO
XapakTepa W3y4eHUs: MaTeMaTHUKH, TIPEUMYIIIECTBEHHON OpPUEHTAIMU Ha aJTOPUTMUYECKUNA CTHIIh
MO3HABATENIBHON 1eATEeTHHOCTH.

N3yuenne maremaTtwikd Kak MpoduIbHON 001eo0pa3oBaTebHON Y4eOHOW THUCIIUILIAHEI,
yYUTHIBarOIIeH crenuduky ocBanBaeMoil oOyuaronmumucs 35.02.06 TexHomorusi Mpou3BOJCTBA U
nepepaboTKH CeTbCKOXO03IMCTBEHHOM MPOIYKITUU , 00ECTIEYHBACTCSI:

® BBIOOPOM Pa3TMYHBIX MOIXO0OB K BBEJACHUIO OCHOBHBIX MMOHSTHIA;

e (GOpMHPOBAaHMEM CHUCTEMBI Yy4eOHBIX 3a7aHuii, obecmeunBarONMX 3PGHEKTUBHOE

OCYIIIECTBIICHUE BBIOPAHHBIX IIEIEBBIX YCTAHOBOK;



e o0orameHHeM CHEeKTpa CTWIeH ydeOHON MJesTeTHbHOCTH 3a CYET COTJIACOBAaHUSA C
BEAYIIUMH  JICATEIbHOCTHBIMH  XapakTepuctukamu  creruanbHocTn  35.02.06
TexHoIoTHs MPOU3BOJICTBA U MEPEPAOOTKH CEITBLCKOXO03IMCTBEHHOM MPOTYKIIUH .

[TpodunpHas COCTABIAOMIAS OTPAKACTCS B TPEOOBAHMUSX K IMOATOTOBKE OOYyYarOUIMXCS B
YacTH:

e 00mIel CUCTEMBI 3HAHUU: COACPIKATEIbHBIC MPUMEPHI UCIIOIB30BAHUS MAaTEMAaTHICCKUX

UJeH U METOJIOB B MPOECCHOHATBHON JEATEILHOCTH,

® YMEHWIi: pa3IM4Mii B YPOBHE TPeOOBAaHUHN K CIIO)KHOCTH IMTPUMEHSIEMBIX aJITOPUTMOB;

® TIPAKTUYECKOTO HCIIOJIH30BAaHUS MPUOOPETEHHBIX 3HAHUN W YMEHUH: WHIUBUYAIBHOTO
y4eOHOr0  OmbITa B  IOCTPOCHHH MAaTEMAaTHYECKUX  MOJeNiel,  BBINIOJHEHUE
HCCJICIOBATEIILCKUX TIPOCKTOB.

Cognepkanre yd4eOHOM JHUCHMIUIMHBI pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMH

COJIEPKATEIIbHBIMU JIMHUSAMU 00yUEHUSI MaTEeMaTHKE:

e ayireOpanyeckast JIMHKS, BKIIOYAIONIAs CUCTEMATHU3AIMIO CBEJCHUI O YhCiIax; U3ydeHue
HOBBIX U 0000IICHHE paHee U3yUYEeHHBIX ONepanuil (BO3BelIeHNE B CTENEHb, U3BJICUCHHE
KOpHsI, JJorapu(pMupoBaHue, CHHYC, KOCHHYC, TAHTCHC, KOTAHTCHC W OOpaTHBIC K HUM);
W3Y4YEeHHE HOBBIX BHJOB YHUCIOBBIX BBIPQXKEHUNW U (POPMYJ; COBEPILICHCTBOBAHHE
MPAKTUYECKUX  HABBIKOB W BBIYHCIUTEIBHOW  KyJAbTYpPBI,  pacIIUPEHUE |
COBEPIIICHCTBOBaHUE aireOpandyeckoro ammapara, c(HOpMHUPOBAaHHOTO B OCHOBHOH
IIKOJIC, ¥ €r0 IPUMEHECHUE K PEIICHUI0 MAaTEMAaTHUSCKUX U MPUKJIAIHBIX 33]1a4;

e TeopeTUuKO-(QyHKIMOHAIbHAS JMHMS, BKIIOYAIOIIAas CUCTEMATHU3AlMI0 U PaCHIMpEHUe
CBEICHUM O (YHKIMIX, COBEPIICHCTBOBAHUE TpaUUYeCKHX YMEHUN; 3HAKOMCTBO C
OCHOBHBIMHM HJCSIMHM M METOJAMH MaTEMAaTHYECKOI'0 aHajIu3a B 00beMe, IMO3BOJISIOIEM
UCCIIEIOBATh DJIeMEHTapHble (GYHKIUU U pellaTh MPOCTEHIINEe TeOMEeTPUYECKHeE,
duzHYeCcKue U Ipyrue MPUKIIaIHBIE 3a1a4H;

e JIMHUS YpaBHEHUWH U HEPaBEHCTB, OCHOBAaHHAs Ha IIOCTPOCHUU U HCCIEIOBAHUU
MaTeMaTUYeCKHX MOJCNeH, TepeceKaromascs ¢ aireOpaudeckoi H TEOpPETHUKO-
(YHKIIMOHATHHOW JIMHHUSIMA M BKJTFOYAIOIIAsT PA3BUTHE M COBEPIICHCTBOBAHUE TEXHUKU
anreOpandeckux MpeoOpa3oBaHUM 7S PElIeHUS ypaBHEHUH, HEPAaBEHCTB U CHUCTEM;
(dbopMUpOBaHHE CIOCOOHOCTH CTPOWUTH M HCCIIEIOBATh MPOCTEUIINE MaTEeMaTHUSCKUE
MOJIETI TPH pEHICHUH NPUKIATHBIX 33134, 3a/7ad M3 CMEXKHBIX M CIEIUATbHBIX
JACIIUILINH;

® reoMeTpuyYecKas JIAHUS, BKJIIOYAFOIIAS HaIJISTHBIC IPEeICTaBICHUS 0
MPOCTPAHCTBEHHBIX (UTYpax W W3YYCHHWE HMX CBOWCTB, (POPMHUPOBAHUE W PA3BUTHE
MIPOCTPAHCTBEHHOTO BOOOpaKEHUsS, Pa3BUTHE CIIOCOOOB T'€OMETPHUECKUX H3MEpPEHUH,
KOOPJMHATHOTO ¥ BEKTOPHOTO METOJIOB JIJISl PEIICHHUS MaTEMaTHYCCKUX U IMPUKIIATHBIX
3a7a4;

e croxXacTWYecKas JIMHWS, OCHOBaHHAs Ha pPa3BUTUU KOMOHMHATOPHBIX YMCHHM,
MPEJICTABIICHHA O BEPOSTHOCTHO-CTATUCTUYCCKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIETO
MUDpA.

B paboueili mporpamMMe KypcHUBOM BbIIEJI€H MaTepHall, KOTOPbIH OTBOJAMUTCS Ha
CaMOCTOSITENIFHOE HM3yYeHHE OOyUYaloNUMHUCS W TpH H3YyYCHHH Y4eOHOM JHUCHUIUIIMHBI
«MaremaTuka» KOHTPOJIO HE TTOJICKHUT.

Wzydenue oOmieoOpa3oBarenbHOW y4eOHON AUCHUIUIHHBI «MaTtemaTtukay 3aBepliaeTcs
¢ hepeHIIMPOBAHHBIM 3a9€TOM B TIEPBOM CEMECTPE U 3K3aMEHOM BO BTOPOM CEMECTpE.



MECTO YYEBHOM JUCHUILIMHBI B YYEFHOM ILJTAHE

VYuebHast 06ieoOpa3zoBareabHas JUCHUIUTMHA «MaTeMaTHKa BXOIHUT B COCTaB MPEAMETHON
obnactu «Maremaruka u nHpopmatukay GI'OC COO u obmeodpaszoBarensHoro nukia [MIICC3
cnenuanbHocTl 35.02.06 TexHonoruss Npou3BOACTBA U NEpPepabOTKU CEIbCKOXO3SIMCTBEHHOM
npoaykuuu (6a3oBas MOATOTOBKA).

PE3YJIbTATBHI OCBOEHH A YYEFHOM JUCIHUIIINHBI

OcBoenue conep)kaHus yuyeOHOW AUCUMILIUHBI «MartemaTuka» oOecleuynuBaeT JTOCTHXKEHUE
CTYIEHTAMH CJEIYIOIINX Pe3yJIbTaTOB:
®  JIUYHOCMHbBIX:

c(OPMHPOBAHHOCTh MPEJCTABICHUI O MAaTEMAaTUKE KaK YHHUBEPCAJIHHOM SI3BIKE HAYKH,
CPEICTBE MOJICIIUPOBAHMUS SIBJICHUN U MPOIIECCOB, UAEIX U METOAAaX MaTeMaTUKH,

— IIOHMMaHHWE 3HAaYeHWe MaTeMaTuKe [UIsi  HAayYHO-TEXHMYECKOTro  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MaTEMaTHKE KaK K YacTh OOIICYeIOBEUECKOM
KyJIbTYpbl Yepe3 3HAaKOMCTBO C HWCTOpUEH pa3BUTHUS MaT€MaTUKE, DSBOJIOLUEH
MaTeMaTHUYECKUX HJICH;

—  pa3BUTHE JIOTHYECKOT0 MBIIICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHUs,
AITOPUTMUYECKON KYJIbTYPhl, KDUTUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOIAMMO IS
Oynymedi npodeCCHOHATBLHON JIEATeIBbHOCTH, IS IMPOJOJKCHHS OOpa3oBaHHS W
camMo00pa3zoBaHus;

— OBJIAJICHWEC MATeMAaTHYCCKUMHU 3HAHUSAMH H  YMCHHUSAMH, HEOOXOAMMBIMH B
MOBCEIHEBHOM KHU3HU, NI OCBOGHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JMCLUMILIUH U
JUCIUTUTMH TPO(ECCHOHATFHOTO MHUKJIIA, JJIS TOJIY4YeHUs 00pa3oBaHHsS B OONACTIX, HE
TpeOyIOmMUX yriayOJeHHON MaTeMaTHYECKOM MOITOTOBKY;

— TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHHMIO, B TOM YHCJIE CaMOOOpa3oBaHHIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEILHOE OTHOIIEHHE K HEMPEephIBHOMY OOpPa30BaHUIO
KaK yCJIOBHE YCTEIIHON MPOPECCHOHAIIBHON U 00IIIECTBEHHON JIEATEIbHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSATENBbHOM TBOPUECKOW M OTBETCTBEHHOMH
JeSITEIIbHOCTH;

— OTHOIIEHHE K NpOodeCCHOHATBHON NeSTEIIbHOCTH KaK BO3MOYKHOCTb Y4acTHE B PELICHUN
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIIEeM;

® _memanpeomemHbvix:

— YMEHHE CaMOCTOSITENIbHO OIpEAesaTh Lelu JAESITEIbHOCTH U COCTaBIATh IUIAHBI
NESTENIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBISITh, KOHTPOJHPOBATh U KOPPEKTHPOBATH
JeSITeNIbHOCTD; UCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI JUISl IOCTHIKEHUS TOCTABIEHHBIX
Henel M peanus3alvM IUIAHOB JESITENbHOCTH; BBIOMPATh YCHEIIHbIE CTPAaTeTHu B
Pa3IMYHBIX CUTYAIUSX;

— YMEHHE TMPOIYKTUBHO OOMIATbCS M B3aUMOJACWCTBOBATH B MPOIECCE COBMECTHOMU
NESTENIbHOCTH, YYUTHIBATh MO3UIMU JPYTUX YUACTHUKOB NESATEIBHOCTH, 3(PPEKTUBHO
paspeniaTh KOH()IUKTHI,

— BJaJIeHWE HaBbIKAMU I103HABATEJIbHOW, Y4eOHO-HCCIEI0BAaTENbCKOM M MPOEKTHOM
NEeSTEIbHOCTH, HAaBBIKAMU pa3pelieHue MpodlieM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEILHOMY TOUCKY METOJOB peIIeHHs] MPaKTHYECKUX 3a]ad, MPUMEHEHUIO
pa3IMYHBIX METOJIOB ITO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOW WH(HOPMAIMOHHO-TTO3HABATEILHON

NESTCIIbHOCTH, BKJIIOYAas YMEHHE OPHCHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX



uHpOpMallUK, KPUTHYECKH OIICHWBAaTh W  HMHTEPIPETHPOBATH  HMH(OPMAIHIO,
MOJIy4aeMYy0 U3 Pa3InYHbIX UCTOYHUKOB;

BIIaZICHUE SA3BIKOBBIMU CPEACTBAMU: YMEHHUE $CHO, JIOTMYHO M TOYHO H3JIaraTb CBOO
TOYKY 3PEHMS, UCII0JIb30BATh a/ICKBATHBIE SI3bIKOBBIEC CPE/ICTBA;

BJIAJICHUE HaBbIKAMU II03HABATEIBHOW pe(dIeKCMH KaK OCO3HaHHE COBEPIIAEMbIX
JIEMCTBUM U MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJILTATOB U OCHOBAHMM, I'PaHUL] CBOETO
3HAHMA Y HE3HAHUs, HOBBIX II03HABATEJIbHBIX 3a/1a4 U CPEACTB U UX JOCTHIKECHMUS,
[ENICyCTPEMJICHHOCTh B TIOMCKAaX M TPUHATHS pEHICHUH, COOOpa3sHTENbHOCTh H
UHTYWULUSA,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IIPEICTaBICHHI; CIIOCOOHOCTb
BOCIIPUHUMATh KPacoTy ¥ FTapPMOHMIO MUDA;

npeomemmuuix:

c(hOpPMHUPOBAHHOCTH MPEUIOKECHUI 0 MATEMAaTHKE KaK 4acTh MUPOBOK KYJIBTYpE U MECTE
MaTeMaTHKE B COBPEMEHHOM IMBHIIM3AIIMH, CIIOCOOAX ONMUCAHMS SIBICHHH pPEaJbHOTO
MHpPa Ha MAaTEMAaTHYECKOM SI3BIKE;

c(OPMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHYECKHMX IOHATHUAX KaK Ba)KHEHIIUX
MaTeMaTHYECKUX MOJICIISX, MO3BOJISIONIMX OMKMCHIBATh M M3y4aTh Pa3HbIC MPOILECCHl U
SIBJICHHS, TOHUMAHKE BO3MOYKHOCTH aKCHOMATHYECKOTO MOCTPOCHHUS MaTEeMaTHUYECKUX
TEOpHI;

BJIaJICHME METOJaMH JIOKA3aTeIbCTBA U aIrOPUTMOB PELICHUS, YMEHUE MX MPUMEHSTh,
IPOBOJIUTH JJOKA3aTEIbHBIC PACCYKICHUS B X0/ PEIICHUS 3a/1a4;

BJIAJICHUE CTAHJAPTHBIMU INpPUEMaMHU PEIICHHUS PalMOHAIBHBIX W HpPPaIllMOHAJIBHBIX,
[0Ka3aTeIbHbIX, CTECIMEHHBIX, TPUTOHOMETPHUYCCKHX YypPaBHCHHH W HEPABEHCTB, HX
CHCTEM; HCIT0JIb30BAaHKE TOTOBBIX KOMITBIOTEPHBIX MPOrPAaMM, B TOM YHCIIE IS OUCKA
YT PEIICHUI U WLTFOCTPAIMNA PEIICHUsI YPABHEHUH 1 HEPABEHCTB;
c(hOpPMHUPOBAHHOCTH MPECTABICHNUH 00 OCHOBHBIX MOHATHAX MaTeMaTHYECKOIO aHaIHM3a
U WX CBOMCTBAax, BJAJCHHEC YMCHHEM XapaKTEpHU30BaTh MOBEJACHUE (YHKIIHIA,
UCTIOIb30BaHUE  IMOJYYCHHBIX 3HAYEHWUH JUIA  ONHCAHWS  aHajdu3a peaJbHbBIX
3aBHCHUMOCTEH;

BJIaJICHME OCHOBHBIMHU MOHATHSIMU O IUIOCKHX M TMPOCTPAHCTBEHHBIX T'€OMETPHUECKUX
¢durypax, HX OCHOBHBIX CBOWCTB; C(HOPMHUPOBAHHOCTH yMEHHWI pacro3HaBaTh
reoMeTpuueckie (GUrypbl Ha YepTekax, MOJACISIX U B PEaTbHOM MHUpE; MPHUMEHEHHE
U3YUYEHHBIX CBOWCTB reOMETpUYECKUX (pUryp u Gopmyi ajis pemeHusi TeOMETPHUSCKUX
3aJa4 ¥ 3a/1a4 C TMPAKTUYCCKUM COZCPIKAHUEM,

cOPMHUPOBAHHOCTh ~ TPEACTABICHUH O TpoleccaXx W SBJICHUAX, HUMCHOIINX
BEPOSTHOCTHBIM XapakTep, CTAaTHCTHYECKUX 3aKOHOMEPHOCTSX B peallbHOM MHPE,
OCHOBHBIX TIOHATHSIX JJIEMEHTAPHOW TEOPHH BEPOSITHOCTEH; YMCHHE HAaXOHUTh
OILICHUBATh BEPOSITHOCTh HACTYIUICHUS COOBITHI MPOCTEHIINX MPAKTUUYCCKUX CHTYAIUSIX
U OCHOBHBIEC XapaKTEPUCTHKH CITyYaiHbIX BEJTHUNH;

BJIaJicHHEe HaBbIkaMH wucnonb3oBanus GeoGebra,AdvancedGrapher, Mathcad mpu
pelLICHUH 3a7a4.



COJIEP)KAHUE YYEFHOM JUCITATLIUHBI

Beenenune

Martemaruka B HayKe, TEXHHUKE, JKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJOTUSX U MPAKTUYECKOU
nestenpHOCTH. Llenn W 3amauu M3ydeHUs MaTEeMAaTHKU MPU ocBoeHWM crenuaibHoctu 35.02.06
TexHosorus mnpPOU3BOJACTBA M MEPEPadOTKH CEIbCKOXO3AUCTBEHHOW MPOIYKIIMH (6a3zoBas
MOATOTOBKA).

AJI'EBPA

PasBuTHe NOHATHA 0 YK CIIE

Ilenble u paunoHanbHble uucna. JleficTtBuTenbHble uucna. [lpubnudicennvie 6bIYUCTEHUS.

Komnnexcnoie uucaa.
Kophu, crenenu u sorapumsol

Kopuu m cremenu. KopHu HarypanpHOM cTeneHuM U3 uucia W ux cBoicTBa. CreneHu c
palMOHAJIbHBIMU IIOKA3aTENIIMHU, WX CBOMCTBA. CTENEHM C JEHCTBUTENIBHBIMU I10KA3aTEISIMHU.
Cesoticmea cmenenu ¢ 0elicmsumenbHblM NoKazamenem.

Jlorapugm. Jlorapupm umciaa. OcHOBHOE sorapupMuyeckoe TOXKAECCTBO. JlecsaTHUHbIE U
HaTypaibHbIle Jorapudmsl. [Ipasuia neiicteus ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBaHUIO.

IIpeoGpa3zoBanne  ajaredpamuyeckux  BbIpaxkeHui. [IpeoOpa3oBaHue  palUMOHAIbHBIX,
UppaIMOHATIBHBIX, CTETIEHHBIX, TOKA3aTEIbHBIX U JOTApU(PMHUUECKUX BBIPAKECHUH.

Ilpakmuueckue 3anamusn

[IpakTuueckue npuemMbl TPUOIMKEHHBIX BbIUMCICHUNH. PUHAHCOBOE IJIaHUPOBAHUE.

IIpeoOpa3oBaHue paliOHAIBHBIX U UPPALIMOHATIBHBIX BHIPAXKEHUH.

Pemenue nppannoHanbHbIX YpaBHEHHUIM.

IIpeoOpa3oBanue norapu(pMUIECKUX BBIPAKEHUH.

Pemenue norapudmuueckux ypaBHEHHH.

Pemenue norapupMuueckux HEPaBEHCTB.

Pemrenne nokasaTenbHbIX ypaBHEHMI.

PelreHne nmokasaTenbHbIX HEPABEHCTB.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC TOHATHUSA
Panuannas mepa yrna. BpamarensHoe aemkenue. CHHYC, KOCHHYC, TAHT€HC U KOTAHT'E€HC YHCIIa.

OcHOBHbIE TPUTOHOMETPUYECKHE TOXK/IeCTBA

®opmynbl npuBeneHus. Oopmysbl crnoxkeHus. DopMyinbl ynBoeHUs. Dopmynvl NOIOBUHHO2O
yena.

IIpeoOpa3oBanus NpoCTEHIINX TPUTOHOMETPHYECKHUX BbIPAKEHUH

[Ipeobpa3oBaHre CyMMBI TPUTOHOMETPUYECKHX (DYHKIUN B MPOHM3BEICHHE W MPOU3BEICHUS B
CYMMY. Buipaosicenue mpuzonomempuieckux QyHKyuil yuepe3 maneeHc no108UHHO20 ap2yMeHmd.



Tpuronomerpnuyeckne ypapHeHHsI 1 HEPABEHCTBA

[Ipocreiiie  TPUTOHOMETPUYECKHE  ypaBHEHUs. [Ipocmetiwue  mpuconomempuyecKue
Hepagencmaa.

OOpaTHble TPUTOHOMETPHYECKHEe PYHKIIUN. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus

COOTHOIICHUS MEXKTY TPUTOHOMETPUICCKIUMH (PYHKIIMSIMHA OJTHOTO apryMEHTa.

[Ipumenenue GopmyI CI0KEeHUS U IBOMHOTO apryMeHTa.

ToxaecTBeHHBIE MPeOoOPa30BaHUS TPUTOHOMETPUICCKHIX BBIPAXKCHHM.

Pemienue nmpocTelnx TpPUroHOMETPUUYECKUX YPaBHEHUH.

®YHKIIUHU, UX CBOMCTBA U TPA®UKH

@yukuun. OO0MacTh omnpenencHUs U MHOXKECTBO 3HAYCHHWIA; rpaduk (QyHKIUU, TOCTPOSHUE
rpadukoB QpyHKUMN, 3aJaHHBIX PA3TMYHBIMU CIIOCOOAMHU.

CaoiictBa  (yHKnuM. MOHOTOHHOCTb,  YETHOCTb, HEUYETHOCTbD, OIPaHUYEHHOCTb,
NepUOANYHOCTh. [IpoMexxyTku Bo3pacTaHus U yObIBaHUs, HaOOJbIlIee U HAaMMEHbIlIee 3HAUYCHUS,
TOYKH 3KcTpeMyma. ['padmyeckas maTepriperanus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBUCHMOCTEH B
pealbHBIX TMpolleccax U sBIEHUsX. ApudmeTrnueckue omepanuu Haa GyHkuusMu. CroxxHas
¢bynkuus (koMmmo3unus). [lonamue o HenpepblHOCMU PYHKYUU.

Oo0patuble yukuuu. Obracmv onpedeneHusi u o061ACMb 3HAYEHUL 0OpamHOU GYHKYUU.
I'paghux obpamnou ¢hynxyuu.

CrenenHnble, NoKa3aTejibHbIe, JJorapupmMuueckue 1 TPUroHOMeTpruYecKue GyHKIMH.
OOpaTHble TPUTOHOMETPUYECKHEe PYHKIIUM

Onpenenenus GyHKIUN, X CBOMCTBA U TpadUKH.

[IpeobOpazoBanust rpadukoB. [lapamnensHblii MEpeHOC, CHUMMETPUS OTHOCHUTEIBHO Ocei
KOOPAMHAT, U CUMMETPHUS OTHOCHUTEIBHO Hayala KOOPAWHAT, CUMMETPHUS OTHOCHUTEIIBHO IPSIMOHN
Y=X, pacTs’)KEHHE U CXKATUE BJIOJIb OCEH KOOPINHAT.

Ilpakmuueckue 3anamusn

[Toctpoenue u urenne rpadukoB GyHKINH.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaresabHocTH. CrIOCOOBI 33/1aHUS U CBOMCTBA YUCIIOBBIX M1OCIIEI0BATEILHOCTEM.

Ilonamue o npedene nocreoosamenviocmu. Cywecmeoganue npeoena  MOHOMOHHOU
ocpanuyennou  nocireoogamenvhocmu. CyMMHpOBaHHE MoOcjenoBaTelNbHOCTEH. beckoHeuHo
yObIBaroIasi reOMEeTpUYecKasi IpOrpeccHs U ee CyMMa.

IIpousBoanas. [TonsTre o npou3BoHON (PYHKIMH, €€ TeOMETPUUYECKUH U (PU3MUECKUI CMBICII.
VYpaBHeHue kacateiabHOW K rpaguky pyHkuuu. [IpousBojaHbIE CyMMBI, Pa3HOCTH, MPOU3BEICHUS,
gacTHOro. IIpou3Bo/HBIE OCHOBHBIX 3J€MEHTapHbIX (yHKIMH. [IpuMeHeHHe NTPOU3BOAHON K
WCcCHeNOBaHUI0 (YHKIMA UM TOCTPOCHUIO TpadukoB. [Ipouzeoonvie obOpammuou GyHKyuu u
KOMRO3UyuY hyHKYu.

[IpuMeps! HCTIOAB30BaHMS IPOU3BOAHON [Tl HAXOXKACHUSA HAUITYyYIErO PEMICHHS B TPUKJIIAHBIX
3ajavax. BTopas npousBojiHas, ee reoMeTprUecKuil U Gpu3ndeckuil cMpici. HaxoxaeHus cKopocTH
JUTSI TIpoIiecca, 3aJaHHOTO (OPMYIOi U rpaduKOM.

IlepBooOpa3nas u uHTerpajn. [IpumeHeHHE ONpeAeNeHHOro HMHTErpana JUlsl HaXOXACHHUS
wiouaad KpuBosinHenHoW Tpaneuuun. Popmyna HeroTtona-JleiOnuna. [Ipumepsl npumeHeHUs
MHTErpajia B (U3NKE U TCOMETPHUH.



Ilpakmuueckue 3anamus

[Tpumenenue npaBui u hopmyn audhepeHITnpPOBaAHUS.
HuddeperurpoBanue CI0XHbIX QYyHKINH.
[IpuMeHeHne MPON3BOTHOM K UCCIICTOBAHMIO () YHKITHA.
Brruncnenue HeonpeaeIeHHbIX HHTETPAJIOB.
Brruncnenue onpeieieHHbIX HHTETPajoB.

YPABHEHUE U HEPABEHCTBA

YpaBHeHMsI U CUCTeMbl ypaBHeHMM. PaimonanbHble, HppalMOHAIBHBIE, MOKA3aTEIbHBIE M
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTB YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHoBHbIE TIPUEMBI HX pelIeHus (pa3ioKeHne Ha MHOXKHUTENM, BBEJICHUE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, TPAUIECCKHUI METO).

HepaBencrBa. PannoHanbHble, MppalMOHAJIbHbIE, TMOKA3aTENbHbIE U MPUCOHOMEMPUUECKUe
HepaBeHCTBa. OCHOBHBIC TPUEMBI UX PEIICHHUS.

Hcnosab3oBanue CBOMCTB M rpadukoB GyHKIMI NPU pellleHUH YPAaBHEHU M HEPaBEHCTB.
Meron unrepBanoB. M300pakeHne Ha KOOPIAUHATHON TJIOCKOCTH MHOXECTBA PEIICHUM ypaBHEHUN
Y HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

IMpuxaagnbie 3a1a4un

[IpuMeHeHne MaTeMaTHyeCcKUX METOAOB JUIsl PEUICHUsl COJEpKaTeNIbHBIX 3a7ad U3 Pa3IMyHbIX
o0JacTeil HayKH U TIPAKTHKH.

WNHrtepnperanus pe3yspTara, yueT pealbHbIX OrpaHUUYCHUI.

Ilpakmuueckue 3anamusn

Pelrenre HepaBeHCTB € MOMOIIBIO METOA HHTEPBAJIOB.

Pewrenne cucrem ypaBHEHUN.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOITHOCTEN
DJIeMeHTbl KOMOMHATOPHUKH

OcHoBHbIE MOHATHS KOMOMHATOPHKHU. 3a/laydl Ha MOJACUYET YHUCIa pa3MelleHUH, MepecTaHOBOK,
coueranuii. Pemenne 3amau Ha mnepebop BapuantoB. dopmyna OumHoma Hprorona. CaoiicTBa
OMHOMUHANBHBIX KO3 duninenToB. TpeyronpHuk [lackans.

DJIEeMEeHThI TEOPHH BEPOATHOCTEH

CoObITHE, BEpPOSITHOCTH COOBITHS, CIIOKEHHE W YMHOXXEHHE BEpOATHOCTEeH. [lonamue o
Hezagucumocmu coovimuti. Juckpemuas cayuaunas eeluduna, 3aKon ee pacnpeoenenus. Hucnosvle
xapakxmepucmuxku OUCKpemHoul CryyatiHou eauyunsl. Ilonamue o 3akone 6016wuUx yucel.

j1eMeHThI MaTEMAaTHYECKOH CTaTUCTUKH

[IpencraBnenne MaHHBIX (TaONUIBI, OUATPAMMBI, TpPadUKH), 2eHepalbHAsi COBOKYNHOCHIDb,
8vibOpKa, cpedHee apugpmemuyeckoe, meouana. Ilowsmue o0 3a0auax MmamemamuiecKou
CMamucmuxu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 6epoSmHOCIHbIX Memo0o8.
Ilpakmuueckue 3anamusn
Pemrenue 3aa4 Ha mojicyeT Yrcia pa3MeneH i, COYeTaHIH 1 IEPECTAHOBOK.



IF'EOMETPUA
IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnosiokeHue JBYX HpsSMbIX B IpocTpaHcTBe. [lapamienbHOCTh HpsIMOH U
wiockoctu. IlapamnensHocTs  miockocTeil. IlepneHAMKYASPHOCTH MPSAMOM UM IJIOCKOCTH.
[TapamtenpHOCTh IUIOCKOCTER. [lepneHauKynsApHOCTh IpsMOM M IuIocKocTH. [leprneHaukymnsap u
HAKJIOHHAsA. YTOJ MEXAY NPSIMOM M IUIOCKOCTBIO. JIBYyrpaHHBIN yrojl. YToJl MEXAy IMJIOCKOCTSIMHU.
IlepneHUKyYISIPHOCTD ABYX INIOCKOCTEH.

I'eomeTrpuueckue mnpeoOpazoBaHusi NPOCTPAHCTBA: MApaUICTIbHBIA MEPEHOC, CHUMMETpPHUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[lapanmnensHoe mpoekTupoBaHue. Ilowaos opmoeonanvholi  npoexyuu. V3o0paxeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKHU

Bepmunbl, pebpa, rpaHu MHOTOTpaHHUKA. Passepmka. MHuozoepanuvie yenvl. Buvinykivie
MHo2oepanHuku. Teopema Diinepa.

[Tpu3sma. [Ipsimast u nakionnas npusma. [paBunbHas npusma. [apamtenenunen. Kyo.

[Iupamupa. [IpaBuiibHas nupamuga. Y ceyeHHas nupamuaa. Terpasap.

Cummetpun B KyOe, B apajuieuIeie, B IpU3Me U MUPaMHU/Ie.

Ceuenus Ky0a, MpU3MbI U MTUPAMUJIBL.

[IpencraBieHre o NMpaBUIIBHBIX MHOTOTpaHHHMKaX (TeTpa’zpe, KyOe, OKTadJpe, AOAEKa’rape U
HUKOCAdIPE).

TeJia U MOBEPXHOCTH BpallleHUS

Muwmaap u  koHyc. YceueHHbIH KoHyc. OcHOBaHME, BBICOTa, OOKOBas MOBEPXHOCTH,
oOpa3yromas, pa3BepTka. OceBble CEUEHHS U CEUEHMs], TapaJljielIbHbIe OCHOBAHMIO.
Hlap u cepa, ux ceuenus. KacarenbHast mI10CKOCTh K cdepe.

HN3menenus B reomeTrpuu

O0mwem u ero u3mepenue. MHrerpansHas Gpopmyiia oobema.

@opmynel 00beMa KyOa, MPSIMOYTOJIBHOTO TapailieNienuIena, MpU3Mbl, THIHHIPA. DopMyITbl
o0beMa nupamuisl U KoHyca. @opMyiibl 00beMa 1apa U Iomaan chepsbl.

[TogoOue Ten. OTHOIEHUE TUTOMIAEH TOBEPXHOCTEH M 00BEMOB TTOTIOOHBIX TEI.

KOOplII/IHaTI)I U BEKTOPLI

[IpsimoyronbHas (IeKkapToBa) CUCTEMa KOOPJIMHAT B pocTpaHcTBe. Popmysia pacCTOSIHUS MEXKTY
JBYMS TOUKaMH. Y paBHEHUSI CEPbL, nI0CKOCMU U NPAMOU.

Bexropsl. Monyns BekTopa. PaBeHCTBO BeKTOpOB. Ci10’K€HHME BEKTOPOB. Y MHOKEHHME BEKTOpA Ha
yucio. PasnojkeHue BekTOpa IO HaANpaBICHUSAM. YIOJI MEXIy AByMs Bekropamu. IIpoexnus
BEKTOpa Ha ocbk. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIEHUE BEKTOPOB.

Hcnons3oBanye KOOpAUHAT U BEKTOPOB IIPU PEILIEHUU MATEMAaTUYECKUX U NIPUKIIAIHBIX 3a/1a4.

Ilpakmuueckue 3anamusn

IlepnieHqUKyISAp U HAKJIOHHAS K TUIOCKOCTH.

JlelicTBUA Hal BEKTOPAMH, KOOPJIMHATHBIN METO/.

Brruucnenne 00beMOB MHOTOI'PAaHHUKOB U TEJI BpaIllEHHs!.
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TeMbl aJ1s HHAUBUAYAJIBHBIX IIPOCKTOB

HenpepsiBabie 1po6H.

[TpriMeHeHre CIOXKHBIX MPOLIEHTOB B 9KOHOMUYECKHX pacyeTax.
[TapanmnensHOE MPOESKTHPOBAHHE.

Cpennuie 3HaYeHUS U UX MPUMEHEHUE B CTATUCTHUKE.
BektopHoe 3a7aHue npsMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CroxeHue TapMOHUYECKUX KOJICOaHMIA.

['paduyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB.
[TpaBuIIbHBIE U MTOJIYIPABUIIbHBIE MHOTOTPAaHHUKH.
Konunueckue ceuyeHust 1 UX IPUMEHEHUS B TEXHUKE.
[Tonstue muddepeHmana u ero NPUIOKEHUS.

CxeMbl TOBTOPHBIX UCTIBITAHUN bepHyiu.

HccenenoBanue ypaBHEHH U HEPABEHCTB C IIAPAMETPOM.
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TEMATHYECKOE INTAHUPOBAHHUE

[lpu peanuzanuu copepkaHus 00IIE00pa30BaTENLHON TUCHUIUIMHBL «MaremaTuka» B
npenenax ocBoeHus OIIOII CIIO no cneumansHocTH 35.02.06 TexHonorust NnpousBOACTBA U
nepepaboTKH CEeIbCKOXO03SUCTBEHHON MPOAYKIMK (0Oa30Bas MOATOTOBKA) MaKCUMallbHAs ydeOHas
Harpyska oO0ydJarommuxcs coctapisieT — 282 Jaca, B TOM YHclie ayJuTOpHas (o0s3aTenbHast) yueOHas
Harpy3ka oOydaromuxcs, BKIIOUYas TMpPaKTUYECKUEe 3aHsATHs, - 188 wyacoB, BHeayauTOpHas
camocTosTeNbHas padota oOydatomuxcs — 80 yacoB, KOHCYIbTaMu — 14 4acos.

TemaTHyecku nJjaH

Conep:xanue o0yueHust Oobs3aTesbHasi yueOHAsi HArpy3Ka o0y4arommxcs, 4.
Bcero B TOM 4MucJie:
JEeKIHH, 113
YPOKH

Beenenue 2 2 -

1. Pa3BuTHE MOHATHS O YHCIIE 8 6 2

2. KopHn, crernenu u jorapudmMbl 28 12 16

3. IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE 10 8 2

4. KomOuHaTopuka 10 8 2

5. KoopauHaThl 1 BEKTOPBI 9 7 2

6. OCHOBBI TPUTOHOMETPUU 24 16 8

7. @yHKIMH U TpaduKu 16 14 2

8. MHOrorpaHHUKH U KpYIJIble Tea 16 14 2

9. Hauana maremMaTuyeckoro aHaamsa 26 20 6

10. laTerpan u ero npuMeHeHue 12 8 4

11. DnemeHTBl TEOpUU BEPOSITHOCTEN U 10 10 -

MaTEeMaTHYeCKON CTaTUCTUKU

12. YpaBHEHUs U HEPABEHCTBA 17 13 4

Hroro 188 138 50

BHeayauTopHasi camocTosiTe/IbHAsA padoTa
CamocrosTenbHas padora 80
Koncynpranuu 14
[Ipomexyrounas atTectauus B popme nudpepeHIpoBaHHOrO 3aueTa B IEPBOM CEMECTPE U
9K3aMeHa BO BTOPOM CEMECTpe
Bcero | 282
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH

OBYYAIKOILIUXCS
Coaep:xanue XapaKkTepucTHKA OCHOBHBIX BH/IOB JeITEJIbHOCTH 00y4aI0OIIHXCSH
o0yueHust (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
BBenenne O3HaKOMJICHHE C POJIbI0 MAaTEeMAaTUKH B HayKe, TEXHUKE, YKOHOMHKE,

MH()OPMAITMOHHBIX TEXHOJOTHUAX U MIPAKTUYECKOMN JACSITCIBHOCTH.
O3HakoMJIeHHE C LEMsIMU M 33JlayaMd HU3y4YeHUsS MaTEeMaTUKH TNpU
ocBoeHuM cneruaibHoctd 35.02.06 TexHosmorusi Mnpou3BOJACTBA U
1epepaboTKU CENbCKOXO03HCTBEHHON POIYKIIUH .

AJITEBPA

Pa3zBuruHe nOHATHA O
qucJje

Bremmonnenue apupMeTHUeCKUX JEHCTBMH HaJ YHUCIAMH, codYeTas
YCTHBIE U INCbMEHHBIE TPUEMBI.

Haxoxaenne npuOMMIKEHHBIX 3HAYEHWH BEIWYMH W TOTPEITHOCTEH
BBIYUCIICHUH (a0COIMIOTHOM M OTHOCHUTENbHOI); CpaBHEHHE UHUCIIOBBIX
BBIPAKCHU.

Haxoxxnenue omnOok B MpeoOpa3oBaHUAX U BBIYMCICHUAX (OTHOCHUTCS
KO BCEM IIYHKTaM IPOrpaMMbl)

Kopun, CTEleHH ,
Jorapu@msi

O3HakoMJIeHUE C TIOHATHEM KOpHA N-  CTENEeHW, CBOWCTBAMH
PaauKaIOB ¥ IIPaBUJIaMHU CPAaBHEHUS KOPHEH.

DopMynMpOBAHUE ONPEACIICHHUS] KOPHS U CBOMCTB KOPHEM, BBIIIOJIHEHHE
MPUKUJIKA 3HAYCHUST KOPHSL.

[IpeoOpa3oBaHre YMCIOBBIX U OYKBEHHBIX BBIPAKEHUMU, COAEPKAIIUX
paguKabl.

Bremmonnenue pacyetoB mo (opmynaM, coaepiKalldM —paJHuKalbl,
OCYILECTBIISIE HEOOXOIMMBIE TTOACTAaHOBKH U TIPE0Opa3OBaHMUSL.
OrnpezneneHne paBHOCWIBHOCTU BBIPAKEHUU C paaukanamu. Pemienue
HPPALMOHATIBHBIX YPaBHEHUH.

O3HaKOMJIEHHE C IOHATHEM CTETNEHU C JEMCTBUTEIbHBIM ITOKA3aTEIEM.
Haxoxaenue 3HaueHMI CTENEHU, HCIONb3YSd NpU HEOOXOAMMOCTH
MHCTPYMEHTAJIbHbIE CPE/ICTBA.

3anucbiBaHUE KOpHSA N-H CTENEHW B BUAE CTENEHH C JAPOOHBIM
MoKazareieM U Hao0OopoT.

PopMynMpOBaHHE CBOWCTB CTENEHEH. BbIUKCIIEHHE CTelneHen ¢
palMOHANbHBIM  IIOKA3aTEJEeM, BBINOJIHEHUE NPUKUJIKH 3HAYCHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHre UYMCIOBBIX W OYKBEHHBIX BBIPQKEHUU, COAEpMKAIIUX
CTEIICHU, TPUMEHSISI CBOMCTBA. PellleHre noKa3aTenbHbIX YPABHEHHIA.
O3HaKOMJIEHHE C IPUMEHEHUEM KOPHEM M CTENEHEN NPH BBIYNCICHUU
CpPeIHMX, [EJIEHUM OTpe3Ka B «30JIOTOM Cce4eHun». PemieHne
MPUKJIAJHBIX 33J1a4 Ha CJIOKHBIE MPOIIEHTHI

IIpeoOpa3oBanue
ajredpanvecKux
BbIPaKEHHU I

BrimonHeHne mpeoOpa3oBaHW  BBIpAXECHHUH, TpUMEHEHHE G(OpMYyI,
CBSI3aHHBIX CO CBOWCTBAMU CTETICHEW U JIorapu(MoB.
Onpenenenne 00JACTH OMYCTUMBIX 3HAYCHHUH JIOTapu(pMUIECKOTO
BbIpaxeHHs. Pemenne norapuMuieckux ypaBHEHUN

OCHOBBI TPUTTOHOMETPHUHA
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OcHOBHBIC TOHATHSA

W3y4yeHne paAMaHHOTO METOJIa U3MEPEHUS YIJIOB BPAILEHUS U UX CBA3H
¢ rpagycHoit mMepoil. M3o0paskeHue yriioB BpalleHUs Ha OKPY)KHOCTH,
COOTHECEHME BEJIMYMHBI YIJIA C €T0 PACIIOIOKEHUEM.

@opMyupoBaHUE ONPEACTICHUN TPUTOHOMETPUYECKUX (YHKUUN JUIst
YIJI0B MOBOPOTa M OCTPBIX YIVIOB IPSIMOYTOJIBHOIO TPEYTrOJIbHHKA M
00BsICHEHUE UX B3aUMOCBS3H.

OcHoBHBIE [IpuMeHEeHHEe  OCHOBHBIX ~ TPUTOHOMETPHYECKHX  TOXAECTB UL
TPUTOHOMETPUYECKHE | BBIYMCICHUSA 3HAUYCHUH TPUTOHOMETPUYECKUX (YHKUUH 1O ONHOW W3
TOKAECTBA HUX
IIpeoOpa3oBanus W3yueHre OCHOBHBIX ()OPMYJ TPUTOHOMETPUHU: (POPMYIBI CIOKEHUS,
NpocTemux yIBOEHHUs, MPeoOpa3oBaHUsl CyMMbl TPUTOHOMETPUUECKUX (DYHKLMH B
TPUTOHOMETPUYECKHMX | IPOU3BEICHUE U IIPOU3BEICHHUA B CYMMY M IIPUMEHEHHE IIPH
BBIPasKeHUH BBIUMCICHUM  3HAYEHUs]  TPUTOHOMETPUYECKOIO  BBIPAXKEHHUS U
YIIPOILLIEHUS €ro0.
O3HaKOMJICHME CO CBOWMCTBAMM CHMMETPUM TOYEK Ha E€IUHUYHOU
OKPY>KHOCTH M TPUMEHEHHE UX ISl BBIBOIA (DOPMYIT TPUBEICHHS
IIpocreiimme Pemenue no ¢gopmynaMm U TPUTOHOMETPUYECKOMY KPYTy HPOCTEHIINX
TPUTOHOMETPUYECKHEe | TPUTOHOMETPUYECKUX YPABHEHUM.
YPaBHEHHS u| [Ipumenenne oOIMX METOAOB pEIICHUS YpaBHEHWH (IIpUBEIEHHE K
HepaBeHCTBa JIMHENHOMY, KBaIpaTHOMY, METOJI Pa3JIOKEHUS HA MHOKUTEIIH, 3aMEHBI
HEPEeMEHHOI) IpU PELIeHUH TPUTOHOMETPUUECKUX YPaBHEHUH.
YMeHue OTMEYaThb Ha Kpyre pelieHus IIPOCTEUIINX
TPUTOHOMETPUUYECKHUX HEPABEHCTB
Apkcunyc, O3HaKOMIIEHHE C TIOHATHEM O0paTHBIX TPUTOHOMETPUYECKHUX (PYHKIIUH.
APKKOCHHYC, W3ydeHne onpenencHuil apkCuHyca, apKKOCUHYCa, apKTaHI'€HCa YncIa,

APKTAHI'CHC Y1CJIa

dbopMmynupoBaHHEe HX, HU300paKEHHE HA EIUHUYHOM OKPYNKHOCTH
MPUMEHEHUE IPU PEeIICHUN YpaBHEHHIA

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DyHKIUH. O3HakOMJIEHHE C TOHSATHEM IEPEMEHHON, NMpPUMEPAMU 3aBHCHUMOCTEH
IHousitue 0| MEXy IIEPEMEHHBIMU.
HeNpepbIBHOCTH O3HakoMJIEHHE C TMOHSATHEM rpaduka, ONpenereHre MPUHAATICKHOCTH
pynkuun Touku rpaduky ¢ynkuun. Onpeaenenue mno Qopmyie npocreieit
3aBUCHUMOCTH, BHJa ee rpaduka. Bolpaxkenue mno Qopmyne onaHoOM
IIEPEMEHHOM Uepes3 Ipyrue.
O3HakoMJIEHHUE C OTpesieieHneM PYHKIUHU, (HOPMYITUPOBAHHE €TO.
HaxosxneHue o6s1acTu onpesieieHns: 1 006JacTy 3HaueHU QyHKImu
CpoiicTBa pyHknun. | O3HaKOMJIEHHE C TpuMepaMu (YHKIHMOHAJIbHBIX 3aBUCUMOCTEH B
I'padpuueckasn peabHBIX IIPOLIECCAX U3 CMEKHBIX TUCLHUILINH.
HHTepIpeTanms. O3HakOMJIEHHE C JOKa3aTeNbHBIMU PACCYKICHUSIMH HEKOTOPBIX
IIpumepsl CBOWCTB JIMHEHHOHM M  KBaJpaTWU4YHOM  (QYyHKUMH, MpoBeAcHUE
(pyHKIIHOHAIBHBIX UCCJIEIOBaHMs JIMHEHHOM, KYCOYHO-JIMHEHHOU, ApOOHO-TMHEHHOW U
3aBHCUMOCTeH B| KBaJpaTHUHOW (yHKUUH, mocTpoeHune ux rpaduxos. [loctpoenue u

P€aAJILHBIX Mpoueccax
H ABJICHUAX

yreHue rpaduxos pynkuuii. Mccnenopanue GyHKuuu.

CocraBnenue BUIOB (DYHKIMHA MO JTaHHOMY YCJIOBHUIO, pelIeHHE 3ahay
Ha HKCTPEMYM.

Brinonaenue npeobpa3zoBanuii rpadguka GyHKIMH

OopatHblie pyHKIIUN

Wsyuenune nowamus obpamnou ¢Qyukyuu, onpeoeienue 6uoa u
nocmpoernue 2pagura oopamHol QyHKyuu, HaxodcoeHue ee odLacmu
onpedenenus u ooracmu 3uavenuil. [IpumeHeHne CBONCTB QyHKIIUI pu
UCCIICIOBAaHUM YPaBHEHUH U PEILICHUH 33]a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSTHEM CIIOKHOW (DYHKIIUU

CreneHHble,

Brrunciaenue 3HaueHui (pYHKL[I/Iﬁ 10 3BHAYCHHUIO apryMCHTA.
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noxka3arTeJjabHbIC,

Jorapupmuyeckue
TPUTOHOMETPHYECKHUE

(pyHkuumn.
OopaTHbIe

H

TPUTOHOMETPHUIECCKUE

byHkunn

OnpeneneHue MOJIOKEHUSI TOYKU Ha rpauke Mo €€ KOOpAWHATaM U
HA000pOT.

Hcnonb3oBanne CBOMCTB (DYHKITUH /U1 CpaBHEHUS 3HAYCHHH CTETICHEH
U JIorapru(MoB.

[TocTpoenue rpaKOB CTENEHHBIX U JOrapUPMUUECKUX HYHKLUH.
Pemenne mokaszaTenbHBIX M JIOTapU()MUYECKUX  YpaBHEHHH U
HEPaBEHCTB 10 M3BECTHBIM ajropur™MaM. O3HaKOMIIEHHE C MOHATHEM
HETPEPhIBHON TNepHoAnyYeckord (GyHKUIUHU, (HopMyTupoBaHHE CBOWCTB
CHHYCa U KOCHHYCa, [IOCTPOEHUE UX IPa(UKOB.

O3HaKkOMJICHHE C TTOHATHEM TapMOHUYECKHX KOJICOAHUH M MpUMepamMu
rapMOHUYECKHUX KOJeOaHUil [uid omucaHMsl IpoleccoB B (u3Mke U
JOpyrux o0jacTsax 3HAHUS.

O3HakoMJIEHHE C HOHATHEM pa3pbIBHOM NepuOaUYecKo (yHKUHUH,
¢dopMynHupoBaHUE CBOWCTB TAaHTEHCA W KOTAHTEHCA, MOCTPOCHUE HX
rpaguKoB.

[lpumeHenne  CBOWCTB  (YHKUMH  UIi  CpaBHEHUS  3HAYCHHU
TPUTOHOMETPUUYECKUX  (DYHKIMM, pelIeHuss TPUTOHOMETPUUYECKUX
YpaBHEHUM.

Ilocmpoenue z2paguxo806pamubIX MPUSOHOMEMPUUECKUX QYHKYUL U
onpeodenenue no spaguxkam ux ceoucms.

Boinonnenue npeoOpa3zoBanus rpaukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeJIbLHOCTH

O3HakoMJIEHME €  MOHATHEM  YHUCIOBOM  IIOCIEAO0BATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCIICHUSIMU €€ YJICHOB.

Osnaxomaenue ¢ noHsAmMuem npedeﬂa nocne008amenbHOCHI.
O3HaKoOMJIEHHE C BBIYUCIEHUEM CYMMBI 0ECKOHEUYHOT'0 YHCIIOBOIO paaa
Ha IpUMEpe BBIYUCICHHUS CYMMbl OECKOHEYHO  yObIBaroIei
r€OMETPUUYECKON TPOTPECCUMN.

Pemenne 3amau Ha npUMeHEHHE (GOPMYNBI CyMMbl OECKOHEYHO
yOBIBaroIIEll FeOMETPUYECKOHN IPOrPECCHH

IIpousBoanas
NnpuMeHeHHue

Hu

ce

O3HaKOMJIEHHE C IOHITUEM IIPOU3BOJHOM.

W3ydeHue u popMyIupoBaHUE €€ MEXAaHMYECKOIO0 U NeOMETPUYECKOIrO
CMBICJIA, U3YUYEHUE AITOPUTMa BBIYMCIEHUS MPOU3BOJHON Ha MpUMEpE
BBIYHCIICHUS] MTHOBEHHOM CKOPOCTH U YIVIOBOTO Kod(duimeHTa
KacaTelIbHOM.

CocraBrieHue ypaBHEHUs KacaTeJIbHOW B OOIIIEM BHJIE.

VYcBoenue mnpaBui  aAuddepeHUupoBaHUs, TaOJUIBl MPOU3BOAHBIX
AJIEMEHTApHbIX (QYHKUMH, npumMeHeHHe i JuddepeHIMpOBaHUS
(byHKLUH, cCOCTaBICHUs ypaBHEHUs KacaTeIbHOM.

W3ydyeHue TeopeM O CBSI3M CBOMCTB (QYHKIUMHM U TPOU3BOJIHOM,
(bopMynHUpOBKa UX.

[IpoBeneHne ¢ NOMOIIBIO TPOU3BOAHOW HCCiIeNOBaHUS (QYHKINH,
3aJaHHOH (POPMYIIOH.

VYcraHoBieHHE CBSI3M CBOMCTB (GYHKIMHM M TNPOU3BOJHOW IO HX
rpagukam.

IIpuMeHeHre TNPOM3BOAHOM Il pPEIICHMs 3aJa4 HAa HAXO0XKJICHHE
HanOOJIBIIEr0, HAMMEHBIIETO 3HAUYCHHSI U Ha HAX0XKJICHHE IKCTpeMyMa

IlepBooOpa3nas
HHTerpaji

O3HakoMJIEHHE C TOHITHEM UHTETpasia u IepBooOpa3Hoii.

W3yueHne npaBuiia BHIYUCICHUS NTepBOOOpa3HON U Teopembl HploToHa-
JleliOHMIIA.

Pemenne 3amay Ha CBA3b 1MEpBOOOpa3sHOM M €€ MPOM3BOJHOM,
BBIUMCJIEHHE NTEPBOOOPa3HOM A JAHHON (QYHKIIMH.
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Pemienne 3amady Ha npUMEHEHHE
(U3NUECKUX BETMYMH U TUIOIAACH

HHTCIrpajla ajdd BbIYHUCICHUA

YPABHEHUSA U HEPABEHCTBA

YpaBHeHnus U
CHCTEMbI YPaBHEHU
HepaBencrBa "
CHCTEMbI HEPABEHCTB
c ABYMS
NepeMeHHbIMHU

O3HakoMJIEeHME  C  NPOCTEMIIMMHU  CBEACHUSIMHM O  KOpHSX
areOpanyeckux ypaBHEHUH, MOHITUAMHU MCCIEJOBAHUS YPaBHEHUH U
CUCTEM yYpaBHEHUM.

W3ydyeHne TEOpUHM PaBHOCWIBHOCTH YPaBHEHUH U €€ INPUMEHEHHUS.
IloBTOpeHME 3amMcu pELIEHUs CTaHAAPTHBIX YPaBHEHWM, IIPUEMOB
npeoOpa3oBaHuil  ypaBHEHHMH [uId CBEJEHMS K  CTaHAAPTHOMY
YPAaBHEHUIO.

Penmienne  panuoHanbHBIX, MPPALMOHAIBHBIX, IIOKA3aTEIbHBIX W
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBanue cBOHCTB W rpadukoB (GyHKUMH A pelieHus
ypaBHeHUH. [I0BTOpeHHE OCHOBHBIX IIPUEMOB PELLICHUS CUCTEM.
Pemenue ypaBHeHMI C IPUMEHEHMEM BCEX NMPHEMOB (Pa3jIoKEHHE Ha
MHOJKUTENHM,  BBEJACHME  HOBBIX  HEM3BECTHBIX,  I10JICTAHOBKH,
rpaguIecKoro MeTo/1a).

Pemenue cucreM ypaBHEHUHN C IPUMEHEHUEM Pa3IMUHbIX CIIOCOOOB.
O3HakomiieHHEe C OOIIMMHU BONPOCAMM pEIIEHUH HEpPaBeHCTB M

UCTIOIb30BaHUE CBOMCTB W TrpadukoB (GYHKIUH TIpU  pEIICHUH

HCPaBCHCTB.

Pemenne HCPAaBCHCTB MW CHUCTCM HCPABCHCTB C IIPUMCHCHUCM
Ppa3INIHbIX cImoco0oB.

HpI/IMGHeHI/Ie MATEMAaTUYCCKUX MCTOJ0B JUIA pemicHu-d

coJiepKaTeNbHbIX 33Jad W3 pa3iMyHbIX oOjacTell HayKd U NPAKTUKH.
HHTepnpeTupoBaHne pe3ysbTaTOB C YYETOM pealbHbIX OTPaHUYEHUN

QJIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTH U CTATUCTHUKHU

OcHoBHbIe TOHATHsI| V3yueHue mnpaBwia KOMOMHAaTOPUKM M MPUMEHEHHUE IpU pEIICHUU
KOMOUHATOPHKH KOMOMHATOPHBIX 3a/1a4.
Pemenne xoMOMHATOpPHBIX 3a7ady METOJIOM Iepedopa M MO HpPaBHIY
YMHOXEHHUS.
O3HakoMJIEeHME C TOHATUAMHU KOMOWHATOPHKHU:  pa3MEUICHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (HOpMYJIaMHU JJIs1 UX BBIYUCIICHHUS.
OObsicHeHHE M TpUMEHEHHE (GOopMyJ IJIsl BBIYMCIECHUS pa3MELleHUM,
NIEPECTAaHOBOK M COUYETAHUM IPU PELIEHUH 3a4a4.
Oznakomienue ¢ 6uHoMom HetoToHa u TpeyronsHukoM Iackass.
PemenneM npakTHUECKHX 3a/1ad € MCIOIb30BAaHUEM MOHITHH U NPaBUII
KOMOMHATOPUKHU
JIEeMEHTBI Teopuu| 3ydeHre KJIACCHYECKOTO OINpPEAEICHUS BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenune nmpuMepoB BbIYMCIEHUS BEpOsTHOCTEH. Pemenue 3anau
Ha BBIYUCIIEHHUE BEPOSTHOCTEN COOBITHI
IIpencraBienue O3HakOMJIEHME C MPEACTABICHUEM YHUCIOBBIX JAHHBIX M HX
JTaAHHBIX (TadIUubl,| XapAKTEPUCTUKAMMU.
AUArpaMMmbl, Pemenne mnpakTHueckux 3amad Ha OOpaOOTKY 4YHCIOBBIX JaHHBIX,
rpaduxn) BBIYMCIICHUE UX XapaKTEPUCTUK

I'EOMETPUSA

IIpsimble ¥ IJIOCKOCTH
B IIPOCTPAHCTBE

@opMynupOBKa U NPUBEIEHUE NOKA3aTENbCTB INPU3HAKOB B3aMMHOIO
pacrosoKeHus MPSAMbIX U IUIOCKOCTeH. PacrosHaBaHue Ha yepTexax U
MOJIENIAX PA3IUYHBIX CIIy4yaeB B3aUMHOIO PACIIOJIOKEHHUS MPSMBIX U
IUIOCKOCTEH, apryMeHTUPOBaHHUE CBOUX CYKIEHUI.

PopMyIUpOBaHUE ONPEAEIECHUN, IPU3HAKOB U CBOMCTB NapajleIbHBIX
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Y NEPHEHANKYJISIPHBIX IUIOCKOCTEH, ABYTPAHHBIX U JTMHEHHBIX YIJIOB.
BrinmonHeHue mTOCTpOEHUs YIIOB MEXKAY MPSAMBIMUA, MPSIMONH U
IJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU 10 OMMCAHUIO U PACIO3HABAHUE MX
Ha MOJCIIAX.

IIpuMeHeHHe TPU3HAKOB M CBOWCTB PACHOJIOKEHUS NPSIMBIX U
IIJIOCKOCTEW IPU PEIICHUU 3a1a4.

H3o0paxenne Ha pHUCYHKAX M KOHCTPYHMPOBAaHHME HA MOJENAX
NEPIEHIUKYJIIPOB U HAKJIIOHHBIX K IJIOCKOCTH, IIPSIMBIX, IapajlIeIbHBIX
IJIOCKOCTEH, YII0B MEXAy MpsSMOMl U TJIOCKOCTBIO M OOOCHOBaHHUE
IIOCTPOCHHS.

Pemenne 3amady Ha  BBIYMCIIEHME TE€OMETPUYECKUX  BEJIUYMH.
OnucelBaHME PACCTOSHUS OT TOYKM 1O IUIOCKOCTH, OT MPSMON 10
IUIOCKOCTH, MEXJIYy IUIOCKOCTSIMH, MEXAY CKPEIIUBAIOLIUMUCA
OPSMBIMH, MEXKAY MPOU3BOJIBHBIMH (DUTYpPaMU B IIPOCTPAHCTBE.
DOopMyIMPOBAHUE U JI0KA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHSIX
(TeopeM CyleCTBOBaHMsI, CBONCTBA).

H3o00paxeHne Ha yeprexax U MOJEISIX PACcCTOSHUS U OOOCHOBaHUE
cBoMX cyxzaeHuil. OmpeneneHUe ¢ BBIYUCICHUE PACCTOSHUM B
npoctpanctBe. [Ilpumenenue ¢opMmysn M TeopeM IUIAHUMETPUU JUIS
pelieHus 3aay.

O3HakOMJIEHHE C MOHITHEM MapajUIEIbHOIO MPOEKTUPOBAHUS U €r0
cBoiictBamu. Dopmynuposarue meopemvl 0 NIOWAOU OPMO2OHANbHOU
npoeKyuu MHO20)20IbHUKA.

[TpumeneHnue Teopuu Al 000CHOBAHUS IOCTPOCHUHN U BHIYHCICHUH.
ApPryMEHTHUpOBAaHHE CBOUX CYXKJIEHUH O B3aUMHOM pPaclOJIOXKEHUHU
MPOCTPAHCTBEHHBIX QUTYD

MHOrorpaHHuKH

Onucanne M XapakTepUCTHKAa pa3IUYHBIX BUIOB MHOIOI'DAaHHUKOB,
NEPEYUCIIEHNE UX FJIEMEHTOB U CBOWCTB.

N300pa’keHre MHOTOIPAaHHMKOB ¥ BBIMIOJHEHHE MOCTPOEHHsS Ha
N300paXEeHUSIX U MOJIEJISIX MHOTOTPAaHHUKOB.

Bbruncnenne JIMHEHHBIX 3J€MEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTypauusx, apryMeHTUPOBAHNUE CBOUX CYXIACHUM.
XapakTepucTuka U n3o0pakeHue CEUEHUH, paseepmku
MHO202PAHHUKOG, BBIYUCIIEHUE TIOIAJIeH TOBEPXHOCTEH.

[Toctpoenne mpocTeWmMx cedyeHud KyOa, NPU3MBI, MHPAMUIBL.
[TpumeHeHue GakTOB U CBECHUN U3 TUIAHUMETPHH.

O3HakoMjieHME €  BHMJAMU  CHUMMETpPUM B TNPOCTPAHCTBE,
dopMynupoBaHUE  OIpeNeleHuH M CBOMCTB.  XapakTepuUCTHKa
CUMMETPUH TeJl BpallleHNs: U MHOTOTPAaHHUKOB.

[TpuMeHeHne CBOMCTB CHMMETPHHM IIPH PELICHUH 33]1a4.

Hcnonp3oBaHne mNpuOOPETEHHBIX 3HAHUM JJIs  HCCIENOBAaHUS W
MOJIEJTMPOBAaHUS HECIIOKHBIX 3a/1a4.

N300paxeHre OCHOBHBIX MHOTOIPAHHUKOB U BBIMIOJHEHUE PUCYHKOB 10
YCIIOBUSM 3a7a4

Tena u noBepxHoCTH
BpallleHHUs

O3HakoMJIEeHHME C BHJIAaMU Tel BpalleHus, GOPMYIUPOBAHUE UX
ONpeAeICHUN U CBOMCTB.

DopMyIHPOBAHUE TEOPEM O CEUEHHH I1apa IMIOCKOCTHIO U IIOCKOCTH,
KacaTelbHOHU K cepe.

XapakTepucTuka © H300pakeHHWE TN BpalleHUs, UX Pa3BEpTKH,
CEeUeHUs.

Pemienne 3amay  Ha MOCTPOEHHE CEUYEHUM, BBIYUCICHHUE JUUIUH,
paccTosHWM, yriaoB, Iom@anei. IlpoBeneHne  nOKa3aTeNbHBIX
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pacCyXIEeHU IIPU PEILICHUN 3aad.

IIppuMeHeHHEe CBOMCTB CHMMETpUM IIpM pELICHUM 3aJad Ha Tena
BpaLECHUs, KOMOMHALIMIO TEJl.

N300paxeHre OCHOBHBIX KPYIVIBIX TE€JI U BBIIIOJHEHUE PHUCYHKA IIO
YCIJIOBUIO 33]1a4H

HN3mepenus
reoMeTpuu

O3HakOMJICHHE C TOHATHSAMH IUIOMIAAM M 00beMa, aKCHOMaMH H
CBOMCTBaMH.

Pemenne 3amay Ha BBIYUCICHHE IUIOMAACH IUIOCKUX (QUTYp C
IPUMEHEHUEM COOTBETCTBYIOLIMX (OPMYII U (PaKTOB U3 IUIAHUMETPHH.
W3yueHne TeopeM O BBIUYUCICHHUH OOBEMOB INPOCTPAHCTBEHHBIX Tel,
peleHye 3a7a4d Ha IpUMeHeHHe (GOopMyIl BEIUMCIIEHUS 00bEMOB.
W3yuenne Qopmyn [UIsi BBIYHCICHHS IUIOLIAJEH MOBEPXHOCTEH
MHOT'OTPaHHUKOB U T€JI BPALCHHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS IO TIOBEPXHOCTH chephl.
Pemenne 3agay Ha  BBIYUMCICHME  IUIOHIAJEHd  IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJl

Koopaunartsi
BEKTOPbI

O3HakoMJIeHHE C NMOHATHEM BeKTOpa. M3yueHue nekapTOBOM CUCTEMBI
KOOPAMHAT B MPOCTPAHCTBE, MOCTPOCHUE IO 3aJaHHBIM KOOPJIMHATAM
TOYEK M IUIOCKOCTEW, HaxO0XJEHHWE KOOpAMHAT TodeKk. HaxoxneHue
YPaBHEHHI OKPYKHOCTH, CHEpBI, TUIOCKOCTH. BBIYrcieHne paccTosHui
MEXIY TOUKaAMHU.

N3ydenune cBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUJI PA3JIOKEHUSI BEKTOPOB
B TPEXMEPHOM IIPOCTPAHCTBE, MPABUII HAXOXKACHHUS KOOPAUHAT BEKTOpa
B IIPOCTPAHCTBE, IMPaBWI JEUCTBUH C BEKTOPaMH, 3aJaHHBIMU
KOOpJMHATAMM.

[IpruMmeHeHne TeoprHn Mpy PEIICHUH 3a]1a4 Ha JEUCTBUS C BEKTOPAMHU.
N3yueHue  CKamspHOTO  NPOU3BEACHUS  BEKTOPOB,  BEKTOPHOIO
ypaBHEHUS MPSMOW U TUIOCKOCTH. IIpuMeHeHue Teopun Npu pelieHun
3a7]a4 Ha JEUCTBUSA C BEKTOpPaMHU, KOOPAMHATHBIA METOJ, NPUMEHEHUE
BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HakoMJIEHME C JI0Ka3aTelbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM pPAaCIOJ0KEHUHA TPSMBIX U TUIOCKOCTEH C HCMOJb30BAHUEM
BEKTOPOB
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YYEBHO-METOJUYECKOE U MATEPUAJIBHO - TEXHUYECKOE
OBECIIEYEHME ITPOT' PAMMBI YYEBHOM JUCIHUATIIIUHBI «<MATEMATHKA
(BKVIIOYASA AJITEBPY U HAYAJIA MATEMATHYECKOI'O AHAJIM3A,
I'EOMETPHIO)»

JUis  peanmzanuy  IporpaMMbl  y4eOHOM — JUCLMIUIMHBI — IPEAYCMOTPEH  KaOWHeT
«MaTeMaTu4ecKkux nucturiney (Nel5/27), ocHameHHbIH 000pyI0BaHHEM:

1.Jlocka ayauTtopHasi;

2. Pa3zgaTouHblii MaTepua;

3. Mopenu;

4. CTeHpl;

5. IeMOHCTpallMOHHBIN MaTEpHAIL.

PEKOMEHAYEMAS JIUTEPATYPA

OcCHOBHBIEC HCTOYHUKHU:

l.boromosioB, H.B. Maremaruka: y4eOHHMK JUIsI CpelaHEro MpodeccCHOHATLHOTO
oOpazoBanus [a1exTpoHHbId pecypc| / H. B. boromonos, I1. Y. Camoiinenko. — DIeKTpOH. JaH. —
M.: UznatensctBo FOpaiit, 2022. — 401 c¢. — Pexxum poctyma: https://urait.ru/bcode/489612

JlonoTHUTeIbHbIEe HCTOYHUKU:

1.boromomnos, H. B. Ilpaktudeckue 3aHsiTHa 1Mo Marematuke B 2 4. Yacte 1: yueOHOE
nocobre i CpeaHero  mpo)eCCHOHAIBLHOTO  00pa30BaHUs [NIEKTPOHHBIA  pecype] /
H. B. Boromoros. — DnekrpoH. nad. — M.: UznatenscrBo HOpaiit, 2022. — 326 c. — Pexxum nocrymna:
https://urait.ru/bcode/490666

2.boromosnioB, H. B. Ilpaktuueckue 3ansatus mo maremaruke B 2 4. Yacts 2: yueOHOE
nocobre i CpeaHero  mpo()eCCHOHAIBLHOTO  00pa3oBaHUS  [9JEKTpPOHHBIA  pecypc] /
H. B. Boromornos. — DnekrpoH. naH. — M.: UznatenscrBo HOpaiit, 2022. — 251 c. — Pexxum nocrymna:
https://urait.ru/bcode/490667

3. boromonoB, H.B. Anre6pa um Hauana a”anmmsa: y4deOHOe mOcoOWE€ I CPEIHETO
npodeccnoHanbHOr0 00pazoBaHus [d1eKTpoHHBINH pecypc]/ H. B. boromonoB. — DnekTpoH. naH. —
M.: U3natensctBo HOpaiit, 2022. — 240 c. — Pexxum noctyna: https://urait.ru/bcode/489977

4. boromonos, H. B. T'eomerpus: ydueOHOE mocoOwe sl cpeaHero mpodecCHOHaTbLHOTO
oOpazoBanus [dnekTpoHHBIN pecype] / H. B. boromonos. — Dnekrpon. man. — M.: U3gatenbcTBo
IOpaiit, 2022. — 108 c. — Pexxum gocryma: https://urait.ru/bcode/489978

Nudopmanuonnbie W nu@poBbIe TEXHOJOrHM (MporpaMMHoe olecredeHue,
coBpeMeHHbIe npodeccnoHaIbHbIe 0a3bl JAHHBIX M HHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI)

VYyeOHass AMCHMIIMHA MPEAycMaTpUBaeT OCBOEHHE MH(YOPMAIMOHHBIX M LU(POBBIX
TexHosorui. Peanmuzanust 1u@poOBBIX TEXHOJOTHH B 00pa3oBaTelbHOM IPOCTPAHCTBE SBIISETCS
OMHOW W3  BaXHEWmUX  1ened  oOpa3oBaHus,  Jaroliell  BO3MOXKHOCTh  pa3BUBAaTh
KOHKYPEHTOCIIOCOOHbIE KadecTBa OOYYaloUIMXCs KakK OyAyIIMX BBICOKOKBAJIU(HUIIMPOBAHHBIX
CHEINaIUCTOB.

[{udpoBbie TEXHOIOTHH MPEYCMATPUBAIOT pa3BUTHE HABBIKOB A((PEKTUBHOTO PEICHHUS 3a1a4
npoeccnoHanbHOT0, COLIUAIBLHOTO, JIMYHOCTHOTO XapaKTepa ¢ UCIIOJIb30BAHUEM Pa3IMYHbIX BUJIOB
KOMMYHHUKAIIMOHHBIX ~TexXHOJorui.  OcBoeHHEe IHMQPPOBBIX TEXHOJIOIMH B paMKax JaHHOM
JTUCITUTIIMHBL OPUEHTHUPOBAHO HAa CIIOCOOHOCTH O€30MacHO W HaJJISKAIUM 00pa3oM IMOIy4yaTh
JOCTYH, YOpPaBISATb, WHTETPUPOBATh, OOMEHHBATHCS, OLIEHMBATh M CO3[aBaTh HH(OPMAIHIO C
MOMOUIbI0 IU(PPOBBIX YCTPOWCTB U  CETEBBIX TexHojoruil. dopmupoBanue UGPOBOI
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KOMIICTCHTHOCTH npearojaaracTt pa6 oTy C JaHHBbIMHU, BI1aaACHUC HHCTPYMCHTAMU JJIs
KOMMYHUKAIIUH.

DIeKTPOHHO-0MOJIMOTEYHAsI CUCTeMbI U 0a3bI TAHHBIX

1. 000 «3BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okazanue yciayr ot 10.03.2020 Ne
3b CV 437/20/25 (CereBas dyeKTpoHHAsI OMOIMOTEKA)

2. DiexTpoHHO-OMOmMoTeuyHas cucremMa wu3gatenscTBa <«Jlamb»  (https://e.lanbook.ru/)
(moroBop Ha OKazaHUE YCIYr O MPEAOCTABICHUIO JOCTyNMa K 3JEKTPOHHbIM u3fgaHusiM OO0
«M3natenbcTBO Jlanb» ot 03.04.2023 Ne 1)

3. DnekTpoHHO-OMOMMOTeUHass cucreMa wusmatenbcTBa «Jlamb»  (https://e.lanbook.ru/)
(oroBop Ha OKa3aHHWE YCIYr IO NPEIOCTABICHHUIO JOCTyMa K 3JEKTpOHHBIM u3ganusm OO0
«M3natenbcTBo Jlanb» ot 06.04.2023 Ne 2)

4. baza maHHBIX 31eKTPOHHBIX MH(MOopMarmoHHbIX pecypcoB @I'BHY ITHCXb (moroop mo
00ECIIEYEeHNIO0 JIOCTyNa K 3JIEKTPOHHBIM HH(popMmanmoHHBIM pecypcam OI'BHY IHCXB uyepes
tepmuHan ynanennoro agoctyna (TY ®I'BHY LHHHCXB) ot 07.04.2023 Ne 6/H)

5. DnexkTpoHHO-OMOimMoTeuHass  cucrema  «AgriLiby ~ ®I'BOY  BO  PTA3Y
(http://ebs.rgazu.ru/) (momosHKUTENFHOE COTIAIICHUE Ha TpepocTaBieHue qoctyna ot 13.04.2023 Ne
0/1 k JIunenznonHoMy 1oroBopy oT 04.07.2013 Ne 27)

6. DnektpoHHas OubOimmoreuHas cucrema «HammoHanmpHBIN 1H(POBOH pecypc «PykoHT»:
Komnekmuu «baszoseiii maccuB» u «Kosoc-c. Cenbekoe xosstiictBo» (https://rucont.ru/) (morosop Ha
oKa3aHue YCIyT 1o npenocraBieHuto goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «AnexrponHoe m3narenscTBo FOPAWTY (https://urait.ru/) (1oroBop Ha oOKa3aHHe
yCIyr MO TPEJOCTaBIEHUIO JAOCTynma K oOpasoBarenbHoi muargopme OOO «DnekTpoHHOE
m3matenbctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMOIMoTeYHass cucrema «BepHanckuii» (https://vernadsky-lib.ru) (morosop
Ha 0€3B03ME3THOE HCIIONIb30BaHKe pou3BeaeHuii oT 26.03.2020 Ne 14/20/25)

9. basza manueix HDOB «HammonameHas siekTpoHHas OuOnmoreka» (https://rusneb.ru/)
(moroBop o moakitoueHuu k HOb u npenocrasnenuu nocryna k oobekram HOb ot 01.08.2018 Ne
101/HB3b/4712)

10. Cornamenue 0 COTPYIHHUYECTBE IO OKa3aHUIO OMOIMOTEYHO-MH(OPMALMOHHBIX U
COLIMOKYIBTYPHBIX YCAYT TOJb30BATENsIM YHHUBEPCUTETa W3 4YHCIA HHBAIUIOB 1O 3PEHUIO,
CITA0OBUIAIINX, MHBAIHIOB JPYTHX KATETOPUU ¢ OTPAaHHYEHHBIM JIOCTYIIOM K WH(OpMAIWH, JIHII,
UMEIOIUX TPYAHOCTU ¢ yTeHueM ImiockornedatHoro Ttekcra TOI'BYK «TamOoBckasi obGmactHas
yHUBepcasibHass HayuHas OuOmmoreka wuM. A.C. [lymkuna»  (https://www.tambovlib.ru)
(cornmammenue o cotpyanuyecte oT 16.09.2021 Ne 6/H)

HNupopmManoHHbIE CIPABOYHbIEC CHCTEMBI

1. CmopaBounas mnpaBoBas cucreMa Koncynbrantllmtoc (moroBop mocTaBKH U
COIPOBOXKACHUS FK3eMIuIsIpoB cucteM Koncynbrantllnroc ot 03.02.2023 Ne 11481 /13900/3C)

2. DNeKTPOHHBIN nepuoandeckuii cpaBouHuk «Crucrema TAPAHT» (oroBop Ha yciyru mo
COnpoBOKACHHUIO 0T 22.12.2022 Ne 194-01/2023)

Cospemennblie npogeccnoHanbHbIe 0a3bl JAHHBIX

1. ba3za pgaHHBIX HOPMATUBHO-IIPABOBBIX AaKTOB HH(OPMAIIMOHHO-00pa30BaTEIbHON
nporpamMmbl «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

2. baza nmamnmpix Hayunoit snextponnor OumOmmorekn eLIBRARY.RU — poccuiickuit
MH(POPMAIIMOHHO-AaHAIUTUYECKUH MOpTall B O0JIACTM HAyKH, TEXHOJOIMHM, MEIUIHUHBI H
obpaszoBanwus - https://elibrary.ru/

3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit deneparnmu - https://data.gov.ru/

4. OrtkpeiThle JnaHHble @DenepanbHONM  CIYyKObl  TOCYIapCTBEHHOW CTaTHUCTUKH -
https://rosstat.gov.ru/opendata
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JIuueH3noHHOe W CBOOOJHO PpAacHpoOCTPaHsieMoOe NMPOrpaMMHoe olecrnedyeHHe, B TOM
4KcJie 0Te4eCTBEHHOT 0 MPOU3BO/CTBA

Ne | HaumenoBanue| Pazpaboruuxk 110 JoctynHocTh Cchuika Ha PexBu3uThI
(mpaBooOJIaIaTeNh) (JIMIIEH3UOHHOE, Enunbiii peectp | moaTBepikaa
cBOOOHO POCCHICKIX OILIETO
pacmpocTpansemMoe)|  mporpamm s JOKYMEHTA
OBM u B/ (ipu (pu
HaJTUIHH) HaJINIHH)
1 Microsoft Microsoft Jlunen3nonnoe - JIunensus
Windows, Corporation oT
Office 04.06.2015
Professional Ne 65291651
CpOK
IEUCTBUSL:
OeccpovHO
2 | AutuBupycHoe| AO «Jlaboparopus JIuuensuonnoe | https://reestr.digita| Cy6mumensno
MIPOrPaMMHOE Kacmiepckoro» l.gov.ru/reestr/366 HHBIN
o0ecrieuenue (Poccust) 574/?sphrase_id=4| moroBop ¢
Kaspersky 15165 000
Endpoint «Coprekc»
Security mist ot 06.07.2022
ousHeca Ne 6/H, cpok
JIIEUCTBUSL: C
22.11.2022 o
22.11.2023
3 MoitOduc 000 «Hossie Jlunensuonnoe | https://reestr.digita| KonrtpaxT ¢
CraHiapTHBIH - o0ayHbIe l.gov.ru/reestr/301 000
OducHbrit TEXHOJIOTHH 631/?sphrase_id=2| «PyOukon»
MaKeT (Poccus) 698444 ot 24.04.2019
JUTs1 paOOTHI C No
JIOKYMEHTaMHU 03641000008
M TIOYTOH 19000012
(myoffice.ru) CpOK
JICHCTBHS:
6eccpodHo
4 | Tporpammuas | AO «AHTHIUTarHAT» Jlunensuonnoe | https://reestr.digita| JIunensnonu
cUcTeMa Jyis (Poccus) l.gov.ru/reestr/303 | wriii qoroBop ¢
oOHapyKEHUS 350/?sphrase_id=2 AO
TEKCTOBBIX 698186 «AHTHIIIarHa
3aMMCTBOBaHUM T» OT
B y4eOHBIX U 17.04.2023 Ne
Hay4HBIX 6627, cpok
pabotax JEHUCTBUS: C
«A"THUNIIaruaT 17.04.2023 110
BY3» 16.04.2024
(https://docs.ant
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iplagiaus.ru)

Acrobat Adobe Systems CB006o1HO - -
Reader pacrpocTpaHsieMoe
- IPOCMOTP
JIOKYMEHTOB
PDF, DjVU

Foxit Reader Foxit Corporation CB00OOIHO - -
- IPOCMOTP pacrpocTpaHsieMoe

JIOKYMEHTOB
PDF, DjVU

N~ WNE

Pecypcbl MH(pOPMAIIMOHHO-TEJIeKOMMYHUKAIMOHHOM ceTH « UHTEepHET»
CDTOwiki: 6a3a 3Hanuii o 1udposoii Tpanchopmaruu https://cdto.wiki/

Ln¢ppoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM Mpolecce
LMS-miardopma Moodle
Bupryansnas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
O6maunbie cepuchl: Annekc./luck, O61ako Mail.ru
Cepsucel onpocoB: Suaexc @opmbr, MyQuiz
Cepsucsl Buaeocs3u: SIuaekc Teaemoct, Webinar.ru
CepBuc coBMecTHOH pabOTBl Haa mpoekTamu uis  HeOompmmx  rpynn  Trello
http://www.trello.com

HI/I(l)pOBBIe TEXHOJOIMM, IPUMEHAECMBbIC ITPA U3YICHUU TUCHUITIIMHDI

[{udpossie TEXHOTOTUN Bunsl yaeGHON paObOTHI, BHIIOIHSAEMBIE C
MIpUMEHEHHEM U(POBON TEXHOJIOTUU

OO0nayHbIC TEXHOJIOTUH I/IHI[I/IBI/II[yaJ'ILHHe 3aJaHusg

bonbpuine nanuwie NunuBuyanbHbIe 3a1aHUS

22



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

PabGowas mporpamma pa3paboTaHa Ha OCHOBE (elepalbHOIO TOCYIApCTBEHHOTO
oOpasoBarenbHOr0 cTaHmapra cpeaHero obmiero obpazoBanus (OI'OC COO), yTBEpKIEHHOTO
[Tpukaszom Munucrepcra oopa3zoBanus u Hayku PD ot 17 mas 2012 r. Ne 413; B COOTBETCTBUH €
METOAMYECKUMH PEKOMEHJALMSIMU 10 pealu3alliid CpegHero obiero oOpa3oBaHus B INpenenax
OCBOCHHS 00pa3oBaTENbHON NPOTrpaMMbI CpPEIHEro MpodeccuoHaIbHOro oOpa3oBaHusi Ha Oase
OCHOBHOI'0 0011ero o0pa3oBaHus, YTBEpXkKIEHHbIMU MMHUCTEPCTBOM IpocBelieHust Poccuiickoit
®enepauuu 14.04.2021 rona.

ABTOp:

Conpnarosa H.B., npenonaBarens

LIEHTpa-KoJIe’Ka MPUKIAHBIX KBATU(pUKALIMHA /

®T'BOY BO Muuypunckuii TAY ‘" “H.B. Conpnaropa

Penensenr:

Kpacnora JI.M., npenogaBaresb

LEHTPa-KOJIEPKa MPUKIAIHBIX KBaU(UKaLUN .

®I'bOY BO Muuypunckuii 'AY o ALMKpacnosa

f
/
/

[Iporpamma paccmorpena Ha 3acemanuu [IMK — «KommbloTepHble ceTd W WHGOPMAIMOHHBIC
TEXHOJIOT U

npotokod Ne 9 ot «08» ampens 2020 r.

[Iporpamma paccMoTpeHa Ha 3aceJaHUU Y4YEOHO-METOAMYECKOM KOMHUCCHM IIEHTpa-KOJUIeIHKa
npukiaaueix kBanupukanui ®I'bOY BO Muuypunckuit FAY

nporokos1 Ne 8 ot «20» anpenst 2020 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOINYECKOTO COBETa YHUBEPCUTETA

npotokos1 Ne 8 ot «23» anpens 2020 r.

[Iporpamma nepepaboTaHa U JI0MOJHEHA B cOOTBeTCTBUH ¢ TpeboBanusimu GI'OC COO

ITporpamma paccmotpena Ha 3aceganuu LIMK o0mieo6pa3zoBatenbHbIX AUCHUIUINH

npotokodl Ne 9 ot «19» ampens 2021 r.

IIporpamma paccMOTpeHa Ha 3acelaHuU y4eOHO-METOJMYECKOM KOMHCCHM LEHTpa-KoJuIeIkKa
npukiaaHeix kBanupukanuii ®I'b6OY BO Muuypunckuit 'AY

npotokod Ne 8 ot «21» anpens 2021 r.

[Iporpamma yTBepxeHa Pemenrem ¥Y4eOHO-METOAMYECKOIO COBETa YHUBEPCUTETA

npoTokod Ne 8 ot «22» anpens 2021 r.

[Tporpamma nepepaboTrana 1 JONOJIHEHA B cooTBETCTBHHU ¢ TpeboBanusmMu OI'OC COO
[Tporpamma paccmotpena Ha 3acenannu [IMK 0061meo6pa3oBaTenbHBIX JUCITUTIIINH

npotokod Ne 9 ot «18» anpens 2022 r.

[Iporpamma paccMoTpeHa Ha 3aceaHuu y4eOHO-METOAMUECKOW KOMUCCUU IIEHTPa-KoJIIeka

npuknaaneix kBanupukanuit ®I'BOY BO Muuypunckuii [AY

npoTokoa Ne 9 ot «20» anpens 2022 r.

[Iporpamma yrBepskaeHa Pemenuem Y4eOHO-METOAMYECKOTO COBETA YHUBEPCUTETA
poToKkoa Ne 8 oT «21» anpenst 2022 r.

[Tporpamma nepepaboTraHa 1 JONOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu GI'OC COO
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[Tporpamma paccMmoTpeHa Ha 3acenanuu [[MK o61eo0pa3oBaTenbHBIX JUCIUILTAH

mpotoko Ne 11 ot «16» nrons 2023 r.

[Tporpamma paccMOTpeHa Ha 3aceAaHuU Y4eOHO-METOAMYECKOH KOMUCCUH LIEHTPa-KOJUIeHKa
npukiagaeix kBamudpukanuii ®I'bOY BO Muuypunckuii [AY

npoTtokos Ne 11 ot «17» utons 2023 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA
npoTtokos NelO ot «22» urons 2023 r.
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