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1 TACHOPT PABOYEN IMPOI'PAMMBI JJUCIUATLIAHBI
MATEMATHKA

1.1 Ob6sacTh NpUMEHEHUsS POTPAMMBI

Peanuzanus cpennero oobmero oopazoanus B mpenenax Ol CITO mo nporpamme
MOJITOTOBKU CHEIHAIMCTOB CPEAHETO 3BeHa Mo crnenuansHoctu 12.02.10 MonTax,
TEXHUYECKOE OOCITYKUBAHUE U PEMOHT OMOTEXHUYECKUX U MEAUIIMHCKUX alapaToB U
CUCTEM B cooTBeTcTBUH ¢ PI'OC CIIO mno cnenmanbrHocti 12.02.10 MoHTax,
TEXHUYECKOE O0CITYKUBAHUE U PEMOHT OMOTEXHUYECKUX U MEAUIIMHCKUX anapaToB U
cucteMm, ¢ yuetom TpedoBanuiit ®I'OC cpennero obmiero 06pazoBanusi, yTBEpPKICHHOTO
npukazoM MunoOpHayku Poccun ot 17.05.2012 Ne 413, u npumepHoii nporpammoit
y4eOHOM JUCLMIUIMHBI MaTeMaTHKa.

1.2 Mecto mucuumiaunbl B ctpykrype IHHIICC3:

VYyebnas nucumiuivHa MaTtemaTuka sBISETCS Y4COHBIM
peIMEeTOM 00s13aTeIbHOM MpeaMeTHOM obactu «MaTtematuka u nunpopmatukay OI'OC
cpeaHero oo01ero oopa3oBaHus.

B yue6noM mnane [ITICC3 yuebnas nuciumimaa I17.01  Martemaruka
BXOJIUT B COCTaB OOIIUX 00111€00pa30BaTEeIbHBIX YUYCOHBIX NUCIHUILIUH, (DOPMUPYEMBIX
u3 00s13aTenpHbIX MpeaMeTHBIX obacTeit I'OC cpeanero obuero odbpazopanus. [Ipu
ATOM U3YYEHHUE TUCIUIUIMHBI MPETyCMOTPEHO Ha NPOPUILHOM YPOBHE M HANpaBJIEHO Ha
JOCTUKEHUE TMYHOCTHBIX U METaNpPEeAMETHBIX Pe3yJbTaTOB OOYUYCHUS, BHIIIOTHEHUE
TpeOOBAaHMI K MIPEIMETHBIM pe3yJIbTaTaM 00yUYEHUSI.

1.3 O01mas xapakTepucTuKa y4e0HOoi JUCUUIINHbBI

Henau u 3a1a4m AUCHUILTHHBI —

e pa3BHUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHHUS,
ANTOPUTMHYECKOW KYJBTYPBI, KPUTHYHOCTH MBIIUICHAS HAa YpPOBHE,
HEOOXoIUMOM g Oyayiied mnpodeccuoHanbHON AEATEILHOCTH, IS
MPOOJIKEHUS 00pa30BaHUs U CaMOOOPa30BaAHMS;

e BOCIHMTAHHWE CPEACTBAMU MATEMATHKH KYJIbTYpPbl JHUYHOCTH, MOHUMAHUS
3HAUUMOCTH  MaTeMaTHUKA I HAyYHO-TEXHHUYECKOTO  Tporpecca,
OTHOIIEHUS K MaTeMaTHKe KaK K 4aCTU 00IIeUeI0BEUEeCKON KyIbTYphl Yepe3
3HAKOMCTBO C  HCTOPUEHM  pa3BUTUA  MATEMATHKH,  JIBOJIOLUEU
MAaTEMATUYECKUX UAEH.

® OBJIa/IecHHE MATEeMATHYECKMMH 3HAHUSIMH M YMEHUSIMU, HEOOXOIUMBIMHU
B TIOBCETHEBHOW XW3HU, IJISl M3YYCHHS CMEXHBIX €CTeCTBEHHO-HAYYHBIX
JUCIMIUTAH Ha 0a30BOM YPOBHE U AMCIMILINH MPOQPECCHOHATBHOTO ITUKJIA,
JUISL TIOJy4yeHus oOpa3oBaHUsl B 00JIacTAX, HE TPeOYyIOMMX YriyOJeHHON
MaTeMaTHYeCKOM MOATOTOBKH;



e (¢opMupoBaHUe NMPEACTABJIEHUI 0 MAaTEMAaTUKE KaK YHUBEPCAIHLHOM SI3bIKE
HAyKH, CPEACTBE MOJEIMPOBAHUS SIBJICHUN U MPOLECCOB, 00 HAEIX U
METO/IaX MaTEMAaTUKH;

TpeGoBanus Kk pe3yabTaTaM 0CBOCHHS M CUMILIAHBI:

IIpeamerHbIe:

— c(OpMHUPOBAHHOCTH MPECTABICHUN O MATEMATHKE KaK 9aCTH MHUPOBOM
KyJbTYPBl © MECTE€ MATEMATHKU B COBPEMEHHOW LIMBUIIM3ALMH, CIIOCOOaX
ONMCAHUSA SIBJICHUN PEATBHOIO MUPA HA MATEMATUYECKOM SI3BIKE;

— c(hopMHpPOBAaHHOCTH MPEACTABICHUN O MaTEMAaTHUYECKUX TOHATUAX KaK
BOKHEHIINX MATEMAaTHYECKUX MOJEIISIX, TO3BOJISIOIIUX ONMCHIBATh U U3y4aTh
Pa3HbIE IPOLIECCHI U SIBICHUS; TOHUMaHUE BO3MOXXHOCTH aKCMOMATHYECKOTO
IIOCTPOEHUSI MaTEMAaTUYECKUX TEOPUL;

— BJAJCHUE METOJAMHU J10KA3aTEJIbCTB U AITOPUTMOB PELICHUs, YMEHHUE UX
IIPUMEHSITh, TPOBOJINUTH JI0KA3ATEIBHBIE PACCYKIACHHUS B XO/I€ PELICHUS 3a/1aY;

— BJAJEHUE CTAHIAPTHBIMHU IIPUEMAMU PEIICHUS PAMOHATIBHBIX U
UppaLMOHAIbHBIX, I0KA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHUU U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX
IIPOTPaMM, B TOM YHCJIE IS ITIOMCKA IIyTU PELICHUS U WUIKOCTPALUU PELICHUS
YPaBHEHUU U HEPABEHCTB;

— c(hopMHPOBAHHOCTh MPEJCTABICHUN 00 OCHOBHBIX MOHATUSAX MaTEMaTUYECKOTO
aHaJIM3a U UX CBOMCTBAX, BIa/JICHUE YMEHUEM XapaKTEpPU30BaTh NOBEACHUE PYHK-
LIA, ACTIOJIb30BAHNE MTOJTYUYCHHBIX 3HAHUM ISl ONIMCAHUS U AaHAJIN3a PEATbHBIX
3aBUCUMOCTEH;

— BJAJEHUE OCHOBHBIMHU MOHATUSAMH O INIOCKUX U MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTb YMEHHUS
pacro3HaBaTh reOMETpUUECKHUe (PUTYPBI HA YEPTEKaxX, MOJCIISAX U B PEAIbBHOM
MUpE; IPUMEHEHHE N3YUYEHHBIX CBOMCTB reOMEeTpUYecKuX (uryp u Gopmy ais
peleHns reoOMeTpUYECKUX 3a1a4 U 3a/1a4 ¢ IPAaKTUUYECKUM COJEPKAHUEM,

— c(hopMHpPOBAHHOCTH MPEACTABICHUMN O MPOLIecCaxX U SBICHUSIX, UMEIOLINX
BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKNX 3aKOHOMEPHOCTIX B PEAIbHOM MUPE,
OCHOBHBIX MOHATHUAX 3JIEMEHTAPHON TEOPUH BEPOSITHOCTEN; YMEHU HAXOIUTD U
OLICHMBATh BEPOSITHOCTU HACTYIJIEHUS] COOBITUIA B MPOCTEHIINX MPAKTUYECKHUX
CUTyalUsAX U OCHOBHBIE XapPAKTEPUCTUKH CIIyYalHBIX BEJINYUH;

— BJAJCHUE HaBBIKAMM MCIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM IIPU
peleHnu 3aaa4.

JInyHOCTHBIE!

— POCCHMCKYIO TPaXTAHCKYK) HIECHTHUYHOCTb, IMATPUOTU3M, YBAXXKEHHE K CBOEMY
HapoAy, 4YyBCTBA OTBETCTBEHHOCTH Itepell POAuHOM, rOpAOCTH 3a CBOM Kpau, CBOKO
Ponuny, nmponuioe n HacTosIIEE MHOTOHAIMOHAJIBHOTIO Hapoaa Poccuu, yBaxkeHue
roCyapCTBEHHBIX CUMBOJIOB (Tep0, diar, THMH);

— TPaXIAHCKYK MO3WLHI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHICKOIO
oOIIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa M OOS3aHHOCTH,
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YB@)XAIOIIETO0 3aKOH W TMPaBOMOPSAOK, 00JIaJaroniero 4yBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO TPATUIMOHHbBIE HAIIMOHAJIBHBIE W
00IIe4YeI0BEYECKNE TYMAHUCTUUECKUE U IEMOKPATUYECKUE IEHHOCTH;

TOTOBHOCTb K CiTy»eHut0 OTeuecTBy, ero 3alurTe;

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU W OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA TUAJIOTE KYJIBTYp, a
TaK)K€ PazIMYHbIX (OPM OOIIECTBEHHOIO CO3HAHMS, OCO3HAHHME CBOETO MECTA B
MOJIUKYJTETYPHOM MHUPE;

c(hOpMHPOBAHHOCTh OCHOB CaMOPAa3BUTHS M CAMOBOCIIMTAHUSI B COOTBETCTBHH C
OOIIIEYEIOBEYECKUMH  [IEHHOCTSIMU W HUJcaJlaMH  TPa)XJTAaHCKOTO OOIlEeCTBa;
TOTOBHOCTh U CIOCOOHOCTb K CAMOCTOSITEILHOM, TBOPYECKONW M OTBETCTBEHHOMU
NEeSATEeIbHOCTH;

TOJICPAHTHOE CO3HAHUE M TOBEICHHE B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH JHAJIOT ¢ JAPYTMMH JIIOJbMH, JOCTUTaTh B HEM
B3aMMOTIOHUMAHWS, HAXOUTh OOIINE IIEIH U COTPYIHUYATH I UX JOCTHKCHHS,
CIIOCOOHOCTh ~ MPOTHBOCTOSATH  HMJACOJOTHH  SKCTPEMH3Ma,  HAIMOHAJIW3Ma,
KCeHO(pOOMHU, MUCKPUMHUHAIIMKA TI0 COLHUAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAIMOHAIBHBIM TPU3HAKAM W JIPYTUM HETaTUBHBIM COIMAJIbHBIM SIBICHUAM; (B
pen. I[Ipukaza Munobpuayku Poccuu ot 29.06.2017 N 613)

HAaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMM, JE€TbMU MIIAJIIETO BO3pacTa,
B3pOCIBIMM B 00pa3oBaTeiIbHOM,  OOIIECTBEHHO  MOJE3HOH,  y4eOHO-
WCCIIEIOBATEILCKON, TPOSKTHOU 1 APYTHX BHUJIAX JICSITCIBHOCTH;

HPABCTBCHHOE CO3HAHWE W TOBEJCHUE HAa OCHOBE YCBOCHHSI OOICUETIOBEYCCKUX
LICHHOCTEH;

TOTOBHOCTh U CIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE caMO0Opa3oBaHHUIO, Ha
MPOTSHKEHUM BCEM  KU3HM, CO3HATEIIbHOE OTHOIICHHE K HENPEePHIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCHCITHOW NpOo(ecCHOHaIbHONH W OOIIECTBEHHOM
NEeSATEeTbHOCTH;

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs OSCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHU;

MPUHATHE U Peau3alfio [IEHHOCTEH 3J0pOBOTO M 0€30MacHOro olpasa KU3HH,
NOTPEeOHOCTH B (HU3MYECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHATHSIX CIIOPTHUBHO-
037I0POBUTEIHHOM JIESITEIBHOCTHIO, HENMPUSITHE BPEIHBIX TPUBBIYCK: KypEHHS,
YIOTPEOJICHHSI aJIKOTOJIsI, HAPKOTHUKOB;

OepeKHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHHE K (PU3NYECKOMY U
TICUXOJIOTHYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK W IPYTUX JIFOJICH, YMCHHE
OKa3bIBaTh MEPBYIO MTOMOIIIb;

OCO3HaHHBIM BBIOOp Oyaymiedl mpodeccu W BO3MOXKHOCTEM pean3aluu
COOCTBEHHBIX  JKM3HEHHBIX IUIAHOB, OTHOIICHHE K  MNpodeCcCHOHATBHON
JESATETLHOCTH KaK BO3MOXKHOCTH y4YacCTHs B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX,
rOCyapCTBEHHBIX, OOIICHAIMOHAIBHBIX MPOOIIEM;

COPMHPOBAHHOCTh  JKOJIOTHYECKOTO  MBINUIICHUS, TOHUMAHUS  BIUSHUS
COIMATBHO-DPKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBHON
CpeIlbl; IPHOOPETEHHE OIBITA SKOJIOTO-HAPABICHHON ACATEIIBHOCTH;
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— OTBETCTBEHHOE OTHOILIECHHUE K CO3/JaHUIO0 CEMBU HA OCHOBE OCO3HAHHOI'O IPHUHATHUSA

LIECHHOCTEH CEMEUHOM KU3HMU.
MeTtanpeaMeTHble:

- YMEHHE CaMOCTOSITENBHO ONPEAEIAT LEIH AEATEIBHOCTH U COCTABIIATH IIJIAHBI
NEATEIbHOCTH; CAMOCTOSATEIBHO OCYIECTBIIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATH ACSATEIBHOCTD; UCIOJIb30BAaTh BCE BO3MOKHBIE PECYPCHI JIs
JOCTHKEHUS IIOCTABJICHHBIX LIEJIEW U peaM3alliH IJIAHOB IEATEIIbHOCTH;
BBIOMPATH YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYALUIX;

- YMEHHE NMPOAYKTHBHO OOIIATHCS U B3aUMOJEHCTBOBATH B MPOLIECCE COBMECTHOM
NEATEIIbHOCTH, YYUTBHIBATD IMO3ULUN JAPYTUX YYACTHUKOB JEATEIIBHOCTH,

2 (HEeKTUBHO pa3pemaTs KOH(DIUKTHL

- BJIQJICHHE HaBbIKAMU [IO3HABATEJIbHOM, y4€OHO-UCCIIEI0BATENbCKON U IPOEKTHOM
JESTEIIbHOCTH, HAaBbIKaMU pa3pelieHus po0sieM; ClIoOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIIbHOMY IIOMCKY METOJI0B PELICHUS TPAKTUYECKUX 3a/1a4,
IIPUMEHEHUIO PA3JIMYHBIX METO/IOB [TO3HAHNS;

- TOTOBHOCTb U CHOCOOHOCTB K CAMOCTOSITENIbHOM MH(OPMALIMOHHO-
II0O3HABATEJILHOM JESTEIIBHOCTH, BKIIOYasi yMEHUE OPUEHTUPOBATHCS B Pa3IUYHBIX
MCTOYHHUKAX MHPOpPMALUU, KPUTUUECKU OILIEHUBATh U UHTEPIPETUPOBATH
MH(OpPMAIUIO, TOJIYYAEMYIO U3 PA3JIUYHBIX HCTOYHUKOB;

- BIIQJICHUE SI3bIKOBBIMM CPEICTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO U3JIaraThb
CBOIO TOUKY 3PEHMS, UCIIOIb30BaTh aJ€KBATHBIE A3BIKOBBIE CPEICTBA;

- BJIQJICHHE HaBbIKAMU MO3HABATEIBHOMN peIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JNEWCTBUM U MBICIUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, TPAHHII
CBOET0 3HAHWS Y HE3HAHUS, HOBBIX MIO3HABATENBHBIX 3aa4 U CPEICTB I UX
JIOCTUKEHUS,

- LIEeJEYCTPEMIIEHHOCTb B MOMCKAX U MPUHATUU PELIeHU, COOOpa3UTEeNIbHOCTh U
UHTYULHUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUHN; CIOCOOHOCTb
BOCIIPUHUMATh KPacoTy U TApMOHUIO MHPA.

B pe3ynbpTaTe 0CBOCHUS MIUCIUIIUHBI «MaTEMaTHUKay OO0YyJaroUIuics JOJKEH:

3HATH/IIOHUMATh:

— 3HAYCHHME MAaTEeMaTUYE€CKOW HAYKH JJIsS PEIICHU 3a/1a4, BOZHUKAIOIINX B
TEOPHUH U MPAKTUKE; IIUPOTY U B TO K€ BPEMSI OTPAaHUUYCHHOCTh
MPUMEHECHUSI MATEMATUYECKUX METOJIOB K AHAJIN3Y U UCCIIEIOBAHUIO
IIPOLIECCOB U SIBJICHUH B MpuUpo/ie U od1ecTre; 31

— 3HAYEHME MPAKTUKHA M BOMPOCOB, BO3HUKAIOUIMX B CaMOM MaTeMaTHKE IS
dbopMHUpOBaHUS W PA3BUTHUSI MATEMATHUYECKOW HAYKH, MUCTOPHUIO DPA3BUTHUS
MMOHATUS YWCJIa, CO3JaHHUS MaTeMaTHUECKOro aHalin3a, BOSHUKHOBEHHUSI M
pa3BUTHSI TEOMETPUH; 32

— YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTMKH MAaTEeMaTUYECKUX PACCYKICHUN,
UX MPUMEHUMOCTh BO BCEX 00JIACTAX YEIOBEUECKOMN JAeATeIbHOCTH; 33

— BEPOSITHOCTHBIM XapaKTep PA3IMYHBIX MPOLIECCOB OKPYKAIOIIETO MUpa; 34

— OCHOBHBIE TIOHSITHS, TEOPEMBI, (HOPMYJITBI; 00 OCHOBHBIX MOHATHSIX
MaTEMaTHYECKOTO aHaJIM3a U UX CBOMCTBAX; 35



Baxneiimme MaTreMaTudecKue MOHATHS: YUCII0, KOPEHB, CTETICHb, JOTapu(M ypaBHEHUE,
HEPaBEHCTBO, rpaduK, MOCIEN0BATENLHOCTh, POU3BOIHAS, IEPBOOOPA3HAs, HHTErpal,
KOMOMHATOpUKA, CTATUCTUKA, TEOPHUSI BEPOSITHOCTEN, CUHYC, KOCHHYC, TAHT€HC U
KOTAHI'€HC YIJIa, TOYKA, psAMasi, IJI0CKOCTh, IEPIICHINKYJIAP, HAKJIOHHAS,
MHOT'OTPAaHHHKH, T€Ja BpalEHUs, BEKTOP, CHCTEMA KOOPAUHAT B IPOCTPAHCTBE;
CKQJISIPHOE MPOU3BEIAEHNE BEKTOPOB;

OcHOBHBIE CBOMCTBA KOpHEH, cTeneHel, JorapudmMoB, PyHKIUN, HHTETpaia, ypaBHEHHUM
Y HEPABEHCTB, BEKTOPOB; CBOMCTBA T€OMETPUUECKUX TE;

AKCUOMBI CTEPEOMETPUH W MPOCTEUIINE CIEACTBUS M3 HUX; B3AMMHOE PACITOJIOKEHUE
MPSAMBIX, IPSMOU U TNIOCKOCTH, JIBYX IUIOCKOCTEW B MPOCTPAHCTBE; MOHATHE YTila MEXKIY
MPSAMBIMH, YIJ1a MEXIAY MPSAMON U IJIOCKOCTBIO, YIila MEX]Y IUIOCKOCTSAMHU, OCHOBHBIC
TEOPEMBI O MEPNEHIUKYISIPHOCTH NPSMOW M IUIOCKOCTH, MEPIEHAUKYJISPHOCTU JBYX

TUIOCKOCTEH,

dbopmysibl  AJisl  BBIUKMCICHUST OOBEMOB U IUIOMIAJEH IMOBEPXHOCTHU

IrcoOMCTPHUUCCKHUX TCII.

yMeTh:

BBITIOJIHATH apu(MEeTUUECKHE ICUCTBUS HA/l YUCIaMU, COYETasi yCTHhHIE U
MUCbMEHHbBIC TPUEMbI; HAXOIUTh MPUOIMKEHHBIC 3HAYCHUSI BETUYUH U
MOTPEIIHOCTU BhIYMCICHUM (a0COTIOTHASI U OTHOCUTEIIbHAS ); CPABHUBATH
YUCJIOBBIE BBIpAXKEHUS; Y 1

BBITIOJIHATH MPE0OPa30BAHMS BBIPAXKEHUHN, IPUMEHSSI U3BECTHBIE (POPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAMU CTEIEHEM, JJOrapu(MOB U TPUTOHOMETPUUECKUX
bynkuumii; Y2

CTpOUTH TparKu U3YUEHHBIX (HYHKIIHMA, UJUTFOCTPUPOBATH 1O TpaduKy
CBOICTBA AJIEMEHTAPHBIX PyHKIMIL;Y 3

pelaTh pallioHaIbHbIEe, UPPALIMOHAIIBHBIE, TIOKA3aTENbHbBIE,
jgorapu(pMUYECKre, TPUTOHOMETPUUYECKHE YPABHEHUS, a TAKKe
aHAJIOTMYHbIEC HEPABEHCTBA U CUCTEMBI; Y4

MPUMEHSTh MPOU3BOAHYIO IS MPOBEJACHUS MPUOJIMIKEHHBIX BBIYUCICHUH,
pemaTh 3a7a4yd MPUKIATHOTO XapaKTepa Ha HaXOXIAEHUE HauOOJbIIEro U
HAWMMEHBIIIETO 3HAUCHUS, Y5

IPUMEHSATb OCHOBHBIE MOHATHS, TEOPEMBI, (hopmyIbl; Y6

XapaKTepu30BaTh MOBECHUE (PYHKIIHA, UCTIOIB30BaTh TOMyYeHHBIC 3HAHUS
JUISL OIIMCAHUS M aHAJIM3a PEabHbIX 3aBUCUMOCTEN; Y.

COCTaBIISITh BEPOSTHOCTHBIE MOJIEIH TI0 YCIIOBHIO 337]a41 U BBIYUCIICHUS
BEPOATHOCTH HACTYIIJICHUS] COOBITUH, B TOM UHKCJIEe C TPUMEHEHHEM (HopMyIl
KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPUHU BEPOATHOCTEH; ¥ 8

peliaTh IUIAHUMETPUUYECKHUE U MPOCTEHIINe CTEPEOMETPUYECKUE 3aaul Ha
HAX0XJIEHUE TE€OMETPUUYECKUX BEIUYMH: JUIMH, YTJIOB, IJIOIIAAEH, 00beMOB
reoMmeTpuyeckux ¢puryp; Y9

HUcnoab3oBaTh nNpuOOpeTeHHbIC 3HAHUS M YMEHHMSI B INPAKTHYECKOH
AESITeJIbHOCTH M NOBCEIHEBHOM KU3HHU [IJISA:

— TPaKTUYECKUX PACUETOB MO popMysam, BKIrOYas (OpMyJIbl, COAECpKAIIHIE
CTEINEHU, pAaUKaIIbl, JOrapu(Mbl 1 TPUTOHOMETPUYECKUE (DYHKIIMH, UCTIONb3YS



pyu HeOOXOIUMOCTH CIIPABOYHBIE MAaTEPUANIBI M POCTEUIITNE BHIYUCINTEIbHbIE
YCTPOUCTBA;

— OMNHUCAHMS C TOMOIIBIO (YHKIMNA PAa3TUYHBIX 3aBUCUMOCTEMH, PEICTABICHUS UX
rpaduyuecku, HHTEpIpETauU TpaduKoB,;

— pelIeHUs MPUKIATHBIX 3371a4, B TOM YHCIIE COLUATbHO-9KOHOMUYECKUX U
¢u3nvecKkux, Ha HanOOJbIINE U HAMMEHBIINE 3HAYCHHUS, HA HAXO0XKICHHUE
CKOPOCTH U YCKOPEHUS;

— TIOCTPOCHHMS U MCCIIeIOBaHMS MTPOCTEHIITNX MAaTEeMaTHUECKUX MOJICIICH;

— aHanM3a MHPOPMALIMU CTATUCTUYECKOTO XapaKTepa,

— aHaju3a peajbHBIX YUCIOBBIX JAHHBIX, TPEJICTABJICHHBIX B BUJIC AUATPAMM,
rpadukos;

— HCClIeIoBaHMs (MOJICIIMPOBAHUS ) HECIOKHBIX MPAKTUYECKUX CUTYAIMil Ha OCHOBE
U3YYEHHBIX (DOPMYII U CBOMCTB QUTYP;

— BBIYHCIICHUS 00BEMOB U TUIOMIA/IEH TTOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJ MPU
peIIeHNH MPAaKTUYECKUX 3a/1a4, UCTIONb3Ys MPU HEOOXOAUMOCTH CTIPAaBOYHUKH U
BBIUHCIIUTENIbHBIE YCTPOICTBA.

1.4. IIpopuabHas cocTaBiasiomas (HAPaBJIeHHOCTH) 001e00pa3oBaTeIbHOI

JTUCHUILINHBI

[Tpu “3ydeHUH TUCIUIUIMHBI BHUMAHUE CTyJeHTa OyieT oOpalleHo Ha e€ MPUKIaaHON
XapakTep, Ha TO, I/I€ U KOTAa, N3y4aeMbI€ TEOPETUUECKUE TTOJIOKEHUS U IPAKTUYECKUE
HABBIKH MOT'YT OBITh UCIIOJIb30BaHbI B Oyylllel MPAaKTUYECKOU AesTENbHOCTU. B
pe3ynbTaTe U3y4YeHHs! TUCUMIUIMHBI CTYJEHTHI JOJKHBI YCBOUTh, YTO MAaTEMAaTUYECKUE
MOHSATUSI, SIBJSIACH A0CTPAKIIMEH CBOMCTB U OTHOIIIEHUHN peaibHOTO MHUpa, 00J1a1at0T
OO0JBIION OOIIHOCTHIO IIUPOKON c(hepoil MPUMEHUMOCTH, YTO CYIIIHOCTh MPUIIOKEHUN
MAaTE€MaTUKH K PELICHUIO MPAKTUYECKUX 3a1a4 3aKI0YaeTCs B IEPEBOJE 3a/1a49 HA
MaTEMaTUYECKHUI A3bIK, PEIICHUU €€ U UHTEPIIPETAL[MH MOJyUYEHHBIX pe3yIbTaTOB Ha
3bIKE UCXOJHBIX 1aHHBIX. [Ipy 00yueHnn MaTeMaTUKH UCIIOJIb3YIOTCS COBPEMEHHBIE
METO/Ibl U CPEJICTBA O0yUEHUSsI, COOJII0IaeTCsl MPEEMCTBEHHOCTh N3YUYEHHUS ITPeIMETa IO
OTHOLLIEHUIO K IIKOJIBHOM IPOrpaMMme.

Maremartuka cBsizaHa ¢ PU3MKOM, XUMHUEH, HHXXEHEpHOU rpadukoii, nHPopMaTUKON 1
UKT, nadopmMaiimoHHBIMH TEXHOJIOTHSIMU, JIEKTPOTEXHUKOM.



2. CTPYKTYPA U COAEP KAHUE JUCLHUIIJINHBI

2.1 O0beM AUCHMIJIMHBI U BUABI Y4eOHOH padoThl

Bup yueOHoI padoThI Oo6bem
4acoB
O0bem padoThl 00YYAIOIINXCS B AKAJeMUYECKUX Yacax (Bcero) 291
Oo0bem padoTsl  o0y4yamIMXcs BO B3aUMOACHCTBHH C 273
npenojaasarejaeM (Bcero)
B TOM YHCJIE!
Jlexknuu 134
NPAKTHUECKHUE 3aHATUS 139
71a00paTOPHOE 3aAHITUE
CamocrosiTesibHast ~ pabdora  oOyyawiuerocsi  (Bcero) ¢
000CHOBaHHEM pacyeTa BpPEeMEHH, 3aTPAYMBAeMOI0 Ha ee
BbINIOJIHEHHE
B TOM YUCJIE!
U3y4eHHE Y4eOHOI0/TEOPETUUECKOTO Marepuasia (1Mo KOHCIEKTam
JIEKLIMI ), N3Y4EHHE OCHOBHOM M JIONOJIHUTEIBHOM JINTEPATYpPhI
MOATOTOBKA K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHATUSIM
BBITIOJTHEHNE WHJIUBUAYAJIBHOTO WJIM TPYNIIOBOTO 3aJaHusl
MOATOTOBKA K MPOMEXYTOUYHON aTTECTAllMU, KOTOPasi TPOBOJUTCS B
dbopme nud. 3auera
U 1p.
NuauBuayajbHbIii NPOEKT
KoucyabTanumu
IIpomexxyTounasi arrecrauusi B gopme 18

1 cemectp — nudpepeHnpoBaHHbIN 3a4eT

2 ceMecTp — 9K3aMEH, B TOM YHCIIE:
MOJIFOTOBKA K SK3aMCHY,
npeIdK3aMCHAIIMOHHAS KOHCYIIbTAIINS,
npoIieIypa ciauu 3K3aMeHa
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2.2 TemaTHu4ecKMii TUIAH U cO/lepKaHue TUCHUIIMHBI MaTeMaTuka

HaunmenoBanue paznenoB u teM | CopaepikaHue yueOHOTO MaTepuaa, IpaKTHYeCKUe 3aHATHS, CAMOCTOsITeNIbHas paboTa O6bem yacoB dopmupyembie
o0ydJaronuxcs (mek. cam.pal. mpak.) 3HAHUS U
YMEHUS
Pasznen 1. Pa3zBurue moOHATHS 0 YHUCJIE 14
Tema 1.1 JleiictBurensHbie uncna | Conepikanue yueOHOro MaTepuana (JeKxyuu, ypoKu) 32, V1, V2
Llensle 1 panpoHaabHbIe yncia. Ipoou. JleiictBus ¢ apodsiMu. JlelicTBUTEIbHBIE YKCA. | 2
WppanmonansHelie yncia. Moaynb 1eHCTBUTENHHOTO YHCTA.
[Tponoprus. [IponeHTHLI. 2
Coneprxkanne yueOHOTo Marepuasa (npakmuyeckoe 3aHsamie)
beckoneuno yObIBaroIasi reoMeTpuieckast nporpeccus. BorancieHne cyMmmsl 2
0eCKOHEUHO yOBIBAOIIEH MPOTPECCHH.
Tema 1.2 Apudmernueckuit ConeprxaHue yueOHOro MaTepuasia (1exyuu, ypoxu) 31, VI
KOPEHb HAaTypaJIbHOM CTEIEHU ApudmeTrueckuil KOpeHb HaTypalbHOU CTENEHU U ero cBoiicTBa. [Ipeobpa3oBanue 2
HPPallMOHATBHBIX BBIPAKECHUH.
Tema 1.3 Crenens ¢ Coneprxkanne y4eOHOTo Matepuana (1ekyuu, ypoxi) 31, V1, V2, V6
parroHaIbHBIM U CreneHb ¢ paliMOHaJILHBIM TTOKa3aTtesieM creneHu. CTeneHb AeHCTBUTEIbHBIM 2
JIeMCTBUTENLHBIM TIOKa3aTeIeM nokaszaresnieM crernieHn. CBOWCTBA CTENICHH C JISHCTBUTENBHBIM MTOKA3aTEIIeM.
Coneprxanue yueOHOro MaTepualla (npakmuueckoe 3amuamue)
BreruncnuTh ¥ HaliTH 3HAYEHUS BRIPAKEHUH C IEHCTBUTENIBHBIM MOKA3aTeNIeM CTETICHHU. 2
Kontponbraas pabora No 1 «KopHu u creneHn 2
Pa3znen 2. CrenenHasi (pyHKIHA 16
Tema 2.1 Crenennas Copepxanrie yaeOHOTO MaTepuana (1eKyuu, ypoxi) 31,35 V1, V2,
byHKIM, ee CBOMcTBa CrenenHnas ¢pyHKIMS, ee cBoicTBa U rpaduk. OyHKIUSA OrpaHUYeHHAs CBEPXY, CHU3Y. 2 V3,
u rpaduk OrpanunuenHas GyHKIUs. MOHOTOHHOCTh (DYHKIIMU. [ Opu30OHTaNIbHAS U BEpTUKAbHAS
ACHMIITOTEI.
Tema 2.2 Bzaumuo Coneprxkanne y4eOHOTO MaTtepuasa (npakmuyeckoe 3ansamie) 31, V3
oOpaTHble PYHKIHH Obpatumas ¢pyskius. Bzaumuo odpatasie pynkiuu. O0nacTu onpeaeneHus u 2

3Ha4eHUH B3aUMHO 00paTHBIX (QyHKIMH. MoHOTOHHBIE yHKIMU. ['paduk oOpaTHOM
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byHKIHH.

Tema 2.3 PaBHOCUIIBHBIE
YpaBHEHHUS U HEPABEHCTBA

Copepxanne yaeOHOTO MaTepuana (1eKyuu, ypoxu)

PaBHocunbHble ypaBHeHMs. [locTopoHHNE KOpHU. PaBHOCHIIBHBIE HEPAaBEHCTBA.
OCHOBHbBIE METO/bl pELICHMs] ypaBHEHUH (pa3ioKeHUE HAa MHOKUTEIH,

BBEJICHUE HOBBIX HEU3BECTHBIX, I1OJICTAHOBKA, rpaUyecKuii MeTon). MeTos MHTEpBajIoB
IIPU PEIICHUH HEPABEHCTB.

Copep:xanue yueOHOro MaTepuaia (npakxmuyeckoe 3ansmue)

Pemenue ypaBHeHM, HEPAaBEHCTB U UX CUCTEM. PelieHne HEpaBEHCTB METOOM
MHTEPBAJIOB.

31,35 VI, V2,
V4,

Tema 2.4 HUppanuoHanabHbie
ypaBHEHUS

Coneprxkanue ydeOHOro Marepuana (1ekyuu, ypoxu)

Wppanmonanbhble ypaBHeHUs. OCHOBHbIE IPUEMBI UX PELICHHUSL.

Copep:xanue yueOHOTo MaTepuana (npakmuyeckoe 3ansimue)

Pemrenue upparmoHanbHBIX YpaBHEHUH. BBISICHUTE ¢ TOMOIIBIO TPaUKOB, CKOJIBKO
KOpHEW UMeeT ypaBHeHUe. MppayuonaivHble HepaseHcmeda.

KonTponbHas pabora Ne 2 «YpaBHEHUS U HEPABEHCTBA»

31,35 VI, V2,
V4,

Pa3nen 3. Iloka3arenbHasi QyHKIUH

20

Tema 3.1 ITokasarenpHas
byHKIIUS

Copepxannie yaueOHOT0 MaTepuana (1eKyuu, ypoxu)

[lokazarenbHast (QyHKIIMSA, €€ CBONWCTBA U rpaduK.

31,35 VI, V2,
V3, V4,

Tema 3.2 Tloka3sarespHbIE
ypaBHEHUS

Coneprxkanne ydeOHOTo Matepuana (1ekyuu, ypoxu)

IlokazaTenbHBIC YpaBHCHHUH. OcHOBHBIC IMPUEMBI UX PCIHICHUS.

Coneprxkanne y4eOHOTo MaTtepuasa (npakmuyeckoe 3aHsamie)

Pemienne noka3aTenbHBIX ypaBHeHHfI. HpOCTCfIIJ.IHC IIOKa3aTCJIbHBIC YPABHCHU .

[IpuMeHeHne MeTozia BBEAEHUS HOBOM MEPEMEHHOM, ITPU PEIICHNHN ITOKA3aTEIbHBIX
YPaBHEHHUHU.

31,35 VI, V2,
V4, V6

Tema 3.3 Tloka3zarennHble
HEpaBEHCTBA

Coneprxanne y4eOHOTO MaTtepuana (1ekyuu, ypoxi)

IToka3zarenbHble HEpaBEeHCTBA. OcHoBHbIE OpUEeMbl  UX  pELICHHUS.
Vcnonp3oBaHue CBOMCTB M rpadukoB (yHKIMN IPU peHIeHUH HEPABEHCTB

Coneprxkanne y4eOHOTO MaTtepuasa (npakmuyeckoe 3ansamie)

Pemenue nmoka3aTeabHBIX HCPABCHCTB. HpI/IMeHeHI/Ie OCHOBHBIX MCTOJIOB PCHICHUS.

31,35 V1, V2,
V4,6

Tema 3.4 Cucremsl
I1I0KA3aTCJIIbHBIX ypaBHCHI/II\/'I nu
HEPaBEHCTB

Coneprxkanne y4eOHOTO MaTtepuana (1ekyuu, ypoKi)

CucreMbl TOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB

Coneprxkanne y4eOHOTO MaTtepuaia (npakmuyeckoe 3ansamie)

31,35 V1, V2,
V4, V6
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N

Pemenne cucTeMpl NOKa3aTeNbHBIX YPAaBHECHUH M HEPABEHCTB.
Konrponbnas pabora Ne 3 «IlokazaTensHas QyHKIUS 2

Pa3znen 4. Jlorapupmudeckasi GpyHKIUA 22

Tema 4.1 Jlorapudmsr Coneprxkanue y4eOHOT0 MaTtepuana (1ekyuu, ypoxi) 31,35 VI, V2,
Onpenenenune norapudma. OCHOBHOE JIOTApUPMUIECKOE TOKIECTBO. 2 V4, V6
Jlorapudmuposanue. [Toreniupopanue. CBoiicTBa joraprumMoB.
JlecaTHYHBIEC U HaTypalibHBIE Jorapudmel. Dopmyna nepexoaa oT Jorapudma mo 2
OJIHOMY OCHOBAHHUIO K Jiorapudmy no Apyromy OCHOBaHHUIO
Coneprxkanne ydeOHOTo Marepuasa (npakmuyeckoe 3aHsamie)

Pemenune ynpaxaneHuii Ha IpUMEHEHUE OIpeIeNIeHus JorapudmMa 1 OCHOBHOTO 2
Jorapu()MHUUECKOro TOXKAECTBA U CBOMCTB Jorapudma.
Tema 4.2 Jlorapudpmudeckas Coneprxkanne ydeOHOro Marepuana (1ekyuu, ypoxu) 31,35 VI, V2,
byHKIISA Jlorapudmuueckas ¢pyHkius, e€ cCBONCTBa U rpaduk. 2 V3, V4
Tewma 4.3 Jlorapudgmuyeckue Coneprxanne ydeOHOTo Matepuana (1ekyuu, ypoxu)
YPaBHEHUS Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE IPHEMbI U METOJIbl X PEIIEHHSL. 2 31,35, V1, V2,
Cogep:xaHye yueOHOTO MaTepHana (npakmu4eckoe 3aHsamie) V4, Vo
Pemenune norapnMuvecKkux ypaBHEHHI OCHOBHBIMH METOJJAMH PEIICHHUSI. 2
Pemienue norapupMuueckux ypaBHEHHH METOOM BBEIEHUS] HOBOM NEpeMEHHON 2
Pemenue cucrem orapupMu4ecKix ypaBHEHUH. 2
Tema 4.4 Copepxannie yaueOHOTO MaTepuana (1eKyuu, ypoxu) 31,35 V1, V2,
Jlorapupmuueckue HepaBeHCTBa | Jlorapudmuueckue HepaBeHCTBa. OCHOBHBIC PHEMBI X PEIICHHUS. 2 Y4, V6
Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansimue)
Pemrenune nmorapn()MuvecKkux HEPaBEHCTB. 2
Kontponbras padota Ne 4 «Jlorapubmuueckast GQyHKITH 2
Pa3nes 5. Tpuronomerpuyeckue (popmyJibl 16
Tema 5.1 Cunyc, kocunyc, ConeprxaHue yueOHOro MaTepuana (1eKyuu, ypoxu) 31,32,V2
TaHTEHC W KOTAaHT€HC yTiia Pagmannas mepa yria. [ToBopoT Toukn BOKpyT Hadana KoopauHat. Omnpenenenue 2
CHHYCa, KOCUHYCa, TAHT'€HCA M KOTAaHTeHCa yIJIa.
Tewma 5.2 CpoiicTBa cuHYyca, Coneprxkanne y4eOHOTO MaTtepuana (1ekyuu, ypoxi) 31,32, V2, V6
KOCHHYCa, TAHT'€HCA U 3HaKM CUHYCa, KOCHHYCca, TaHreHca. CUHYCHI YIIIOB a U —a. Haxoxaenue 3HaUYeHUS 2
KOTaHTeHca yria. BBIPAXKEHUS, COAEPIKAILET0 CHHYC, KOCUHYC, TAHTEHC YTJIa.
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Tema 5.3 OcHOBHEIE
TPUTOHOMETPUYECKUE TOXK/IECTBA

Coneprxkanue y4eOHOT0 MaTtepuana (1ekyuu, ypoxi,)

3aBHUCHMOCTD MCKAY CHHYCOM, KOCMHYCOM U TAHI'CHCOM OAHOI'O U TOTO KC yTIJia.

OCHOBHEBIE TPUTOHOMCTPHYCCKUEC TOXKIACCTBA.

Coneprxanue yueOHOro MaTepualla (npakmuueckoe 3auamiue)

[Ipeobpa3oBanre NPOCTEHIINX TPUTOHOMETPHUUECKHUX BbIPAKECHHUIA.

31,32, V2, V6

Tema 5.4 OcHoBHEBIE
TPUTOHOMETPHUCCKHE (HOPMYJIIBI

Coneprxanue yueOHOro MaTepualla (npakmuueckoe 3auamiue)

Dopmyibl cnoxenus. CHHYC, KOCUHYC W TaHT€HC CYyMMBbI M PA3HOCTH JIBYX YTJIOB.

Copep:xanue yueOHOTo MaTepuana (npakmuyeckoe 3ansimue)

CHHYC ¥ KOCUHYC TaHT€HC JTBOWHOTO yria. Popmynvl NOA0BUHHO2O0 Y2la.

Copepxanue yueOHOro MaTepuana (1eKyuu, ypoxu)

DOopMyIIbI IPUBEIACHUS.

Copep:xanue yueOHOTo MaTepuana (npakmuyeckoe 3ansimue)

@OopMyITbI CyMMBI X Pa3HOCTH TPUTOHOMETPUUYECKUX (PYHKIIUH.
IIpeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN

31, 32, 34,
V2, V6

Paznen 6. Tpuronomerpuueckue

YPaBHEHMSI.

18

Tema 6.1 IIpocreiimue
TPUTOHOMETPUUECKHUE YPABHEHUS

Copepxanrie yaueOHOTO MaTepHana (1eKyuu, ypoKu,)

[pocreiilie TPUTOHOMETPUYECKHE YpaBHEHUs. Y=Sin X, Y=COS X, y=tg X

Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansmue)

Pemenne npocTeMmmx TPUTOHOMETPUUYECKUX YpPaBHEHUH

31, 32, 34,
V2, V4, Vo

Tema 6.2 Pemenne
TPUTOHOMETPUUIECKUX
YpaBHEHUM.

Copepxannie yaueOHOTO MaTepHana (1eKyuu, ypoK,)

Tpuronomerpryeckre ypaBHEHHsI, CBOJSAIIMECS K KBaIPATHBIM

OpnHOpOAHBIE TPUTOHOMETPUYECKUE ypaBHEeHMs -1 u 1I-il crenenu.

N

TpI/IFOHOMCTpI/I‘-ICCKI/IC YpaBHCHU, PCITACMBIC PA3JIOJKCHUCM Ha MHOKHUTCIIN

Coneprxkanne y4eOHOTO MaTtepuasa (npakmuyeckoe 3ansamie)

HpI/IMCHCHHC OCHOBHBIX MCTOJI0B PCHICHUA TPUTOHOMCTPHUYCCKUX ypaBHeHPIfI.

PemreHrne oqHOPOTHBIX TPUTOHOMETPUYECKHUX YPABHEHUI

Pemenue HpOCTCfIIJ.IPIX TPUTOHOMCTPHUYCCKUX HCPABCHCTB.

KonrtponbHas pabora Ne 5 « TpuroHomMeTpruecKkue ypaBHEHH»

NN DN

Pazgen 7. Tpuronomerpuuyeckue GyHKIUM

13

Tema 7.1 TpuroHomerpudeckue

Coneprxkanne yaeOHOT0 MaTtepuana (exyuu, ypoKi)

byHKIIIN

Tpuronomerpuueckas pyHkius y=sin X, e€ cBoiictBa u rpaduk.

31, 32, 34,
Y2,V3, V4,
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Tpuronomerpuueckas GyHKIHS Y=COS X, €€ CBOWCTBa U IpaduK. Yo
Tpuronomerpuueckas ¢pynkuus Yy=tg X, e€ cBoiicTBa 1 rpaduk.
Tpuconomempuueckas ¢pynkyus Y=Cctg X, eé ceoticmea u epapux.
Tema 7.2 Tloctpoenue rpadukoB | Conmepikanue yaeOHOTO MaTepuana (npakmuiecKoe 3aHsmue) 31, 32, 34,
TpuroHomerpuueckux ¢pyHkuuit | IToctpoenne rpadMKOB TPUTOHOMETPHYECKUX (QYHKIUN MX MPeoOpa3oBaHHE. 2 V2, V4, Vo
VccnenoBanre OCHOBHBIX CBOMCTB TPUTOHOMETPUYECKUX (PYHKIUH 2
Tema 7.3 OOparHbie Coneprxkanue y4eOHOro MaTepuasia 31, 32, 34,
TPUTOHOMETpUYECKHe QYHKUUH | ObpamHble mpuecoHoMempuieckue GyHKyuu. V2,V4, V6
OcHoBHbIE CBOWCTBAa 0OPaTHBIX TPUTOHOMETPHUECKHUX (YHKITUI 1
Pa3nea 8. [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 20
Tema 8.1 B3zaumuoe Copepxanue yueOHOro MaTepuana (1ekyuu, ypoKu,) 31, 32 33, V9
PacmoJoKEeHUE NPSMbIX U AKCHOMBI CTEPEOMETPUHN U IPOCTEUIINE CIECACTBUS U3 HUX.
IUIOCKOCTEH B IIPOCTPAHCTBE BsaumHoe pacronoxenue npsmMbix B npocTpancTBe. CKpelrBaomuyecs npsmble.
Coneprxkanne y4eOHOT0 MaTtepuasa (npakmuyeckoe 3aHsamie)
B3anMHoe pacnosioxkeHne NpsIMbIX M IIOCKOCTEH B TPOCTPAHCTBE. 2
[TapannenbHOCTh TIOCKOCTEN B IpocTpaHcTBe. [IpuMeHeHne cBOMCTB napaieIbHOCTH 2
IIJIOCKOCTEN MPHU PEIICHUH 3a7a4.
Tema 8.2 [lepnenauxynsaprHocts | ConepxaHue yueOHOro MaTepHaia (1eKyuu, ypoKu) 31,32,33, V9
NPSMBIX M TUIOCKOCTEH B [leprieHAUKYISIPHOCTH MPSIMOH | IIIOCKOCTH. [lepneHuKyIsip M HaKJIOHHASI.
MPOCTPAHCTBE VYron Mexxay npsiMoi M MI0CKOCThI0. TeopeMa 0 3-X mepreHAuKyspax.
Coneprxkanne yaeOHOT0 MaTtepuasa (npakmuyeckoe 3ansamie)
ITpumeHeHne TeopeMbl 0 3-X NepHeHIUKYISPaX K pEIICHHUIO 3a/1a4. 2
Coneprxanne y4eOHOTO MaTepuana (leKyuu, ypoKi)
JIByrpaHHBIN yroiy. Yroa Mexay IOCKOCTSIMU. [leprneHInKyaspHOCTh IBYX
IIJIOCKOCTEM.
Coneprxkanne yaeOHOT0 MaTtepuasa (npakmuyeckoe 3ansamie)
HaxoxxeHue yriia Mexxay MIIOCKOCTSIMH, TOCTPOEHUE NMPOEKIUH MPSMBIX Ha MIIOCKOCTb 2
KonTponbnas pabora Ne 6 «IIpsiMble 1 IIIIOCKOCTH B TPOCTPAHCTBE» 2
Pa3nesn 9. BekTopbl 1 MeTOJ KOOPAUHAT B NPOCTPAHCTBE. 18
Tema 9.1 BexTops! B Coneprxanue yueOHOro MaTepuaia (nekyuu, ypoxu) 31, 32,33, VI,
MPOCTPAHCTBE BekTopbl Ha JIOCKOCTH U B TPOCTpaHCTBE. MOysib BEKTOpa. PaBEHCTBO BEKTOPOB. Y9
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Copep:xanue yueOHOro MaTepuaia (npakmuyeckoe 3ansmue)

CrnosxeHue, BBIMUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha YUCIIO.

Coneprxkanne ya4eOHOTo Matepuana (exyuu, ypoKi)

KOMHJIaHaprIe BCKTOpA. Paznoxenue BCKTOpA 110 HAIIPABJICHUSAM.

Copep:xanue yueOHOro MaTepuaina (npakmuyeckoe 3ansmue)

PewreHne 3a1a4d BEIOJIHEHNE IEHCTBUM HAJl BEKTOPAMHU

Tema 9.2 IIpsimoyronbHast
cucTeMa B IPOCTPAHCTBE

Copepxanrie yaeOHOTO MaTepuana (eKyuu, ypoKi,)

[IpsimoyronbHas (IexkapToBa) cucTeMa KOOpAUHAT B IpocTpancTBe. KoopanHaTel
BekTOpa. CBsI3b MEX1y KOOPJIMHATAMU BEKTOPOB U KOOPIMHATAMH TOYCK.

[Ipocreiiume 3agaun B KOOpJAUHATAX (KOOPIAUHATHI CEPEAMHbI OTPEe3Ka, AJIMHA BEKTOPA,
paccTosiHuEe MEXY IBYMSI TOUKAMH)

Copep:xanue yueOHOro MaTepuana (npakmuyeckoe 3ansimue)

Breraucnenue JJIMHBI BEKTOPA, paCCTOAHUA MCXKY ABYMS TOUKAMMU.

Copepxanue yueOHOTo MaTepuana (1ekyuu, ypoKi,)

VYron mexay nBymsi Bektopamu. CKaJasipHOE MPOU3BEIEHUE BEKTOPOB.
YpaBHenust cepsl, nrockocmu u npamotl. J{euscenusl.

Copep:xanne yueOHOT0 MaTepuana (npakmuyeckoe 3ansmue)

Hcnonp3oBanue KOOpAUHAT U BEKTOPOB IIPHU PCHICHUN MATCMATHYCCKUX U IMTPUKITIAAHBIX
3aj1ad.
KonTponbnas pabora Ne 7 « BeKTopbl 1 METO/I KOOPJAUHAT B IPOCTPAHCTBE)

Pa3nen 10. IlpousBoanasi U ee reOMeTPHYCCKHI CMBLI.

20

Tema 10.1 IIpousBoanas
OCHOBHBIX (QyHKIIUI

Copepxanrie yaeOHOTO MaTepHana (1ekyuu, ypoK,)

[IpousBonnas. [lonsiTie o mpou3BogHONW (QYHKIMH, Tpenaen (yHKIUH B TOYKE U Ha
6eckoHeuyHOCTH. HenpepbIBHOCTh PYHKIIUU

[IpousBonHas creneHHoil pyHkuuu. [Ipon3BoiHEIE HEKOTOPBIX 3JIEMEHTAPHBIX
GYHKIMIA.

Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansimue)

Brruncnenue npezaena GyHKIIMHM B TOUKE. HAXOKJIEHHE MPOU3BOJHON CTENEHHON
byHKIIUHU

Coneprxkanne yaeOHOT0 MaTtepuana (exyuu, ypoKi)

[TpaBuna nuddepeHpoBanus, IPOU3BOAHAS CIOKHONW (HYHKIIMU

Coneprxkanne y4eOHOTO MaTtepuaia (npakmuyeckoe 3ansamie)

31,32,
34,35,V1, V3,
Y5Ve
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Haxoxnenue MIPOU3BOJIHBIX byHKIHA. [IpousBoaHas IMOKa3aTeJIbHOM,
Jorapu(pMUUECKON U TPUTOHOMETPUIECKUX (PYHKITHIA

HaxosxieHne nmpon3BOIHOM CIIOKHON (QYHKITHH.

Tema 10.2 T'eomerpuueckuii
CMBICTI ITPOU3BOJHOM
muddepeHupyemMont GyHKIUN

Copepxanrie yaeOHOTO MaTepuana (1eKyuu, ypoKi,)

I'eomeTpryecknii CMBICT MPOU3BOIHON (DYHKIIHH

VYpaBHeHHE KacaTenbHOU K TpapuKy GyHKIUN

Copep:xanue yueOHOTo MaTepuana (npakmuyeckoe 3ansimue)

Hanucanune ypaBHeHus kacateiabHOU K rpaduky QyHKINU.

Kontponbnas padora No 8 «I[IpousBogHast u €€ reOMETpUYECKUN CMBICID)

31,32,
34,35,V1, V3,
Y5Ve

Pa3zpnen 11. IlpumeHeHHne NPOU3BOAHON K MCCJACAOBAHUIO (PYHKIUIA

20

Tema 11.1 UccnenoBanue
(GYHKINH C TOMOIIBIO
MPOU3BOTHOM

Copepxanuie yueOHOTo MaTepuana (1ekyuu, ypoKu,)

BozpacTtanue u yOpiBaHue QpyHKINU

OKcTpeMyMbl PYHKIUU

N

ITpuMeHeHrne NPOM3BOIHON K NOCTPOCHHUIO IrpaKOB (PyHKITHIHA

Coneprxkanne y4eOHOT0 MaTtepuasa (npakmuyeckoe 3aHsamie)

ITpuMeHeHHne TPOM3BOIHON K MCCIIeI0OBaHUIO (DYHKIIMHA U TOCTPOEHUIO IPaUKOB.

Uccnenoanue GhyHKIMA ¢ TOMOIIBIO TPOU3BOTHOM.

N

ConeprxaHue yueOHOro MaTepuaia (ekyuu, ypoxu)

Haubonbuiee u HanMeHblIee 3Ha4eHNs QYHKIUU

Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansmue)

Pemienue 3aga4 Ha HaXO0XKICHHUE HanOOJIBIIEr0 U HAUMEHBIIICTO 3HAYCHHUM.

[IpuMeps! HCTIOIB30BAHMS POU3BOIHOM JJI HAXOK/IEHNS PAllMOHAIIBHOTO PENICHUS B
IIPUKJIAHBIX 3a]1a4yax.

Bmopas npoussoonas, ee ceomempuyeckuii u ¢usuueckuti cmoica. Haxoocoenue
cKkopocmu 0Jisl npoyeccad, 3a0aHH020 hoOpMYI0U U 2pAPUKOM.

Kontponbras padota Ne 9 «l[IpuMeHeHne MPON3BOTHON K UCCICAOBAHIIO (O YHKITHI

31,32,
34,35,V1, V3,
Y5Ve6V7

Pa3znesn 12. MHTerpan m ero npuMeHeHue

26

Tema 12.1 IlepBooOpa3Has

Copepxanrie yaeOHOTO MaTepuana (1eKyuu, ypoKu,)

[TepBoobOpasnas. ['eomeTpuuecKkuil CMBICIT IEPBOOOPA3ZHOM.
OCHOBHOE CBOMCTBO MEPBOOOPA3HOIA.

ITpaBuia HaX0XICHHSI IEPBOOOPA3HBIX

31,32,
34,35,V1, V3,
Y5Ve
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Heonpenenennsii unterpain. [IpaBuia BeunciaeHnst HEONPEIEICHHOTO HHTErpaja

Coneprxanue yueOHOro MaTepualla (npakmuueckoe 3auamiue)

Haxoxpaenue nepBoobpaszHbix GyHKIMN. Beluucienrue HeonpeaeaeHHOro HHTErpaia.

Tema 12.2 Beruucienue
[UIOIIAAEN C TOMOILBIO
WHTEerpaja

Copepxanrie yaeOHOTO MaTepuana (1eKyuu, ypoKi,)

[Lnomans KpUBOJIMHEWHOW TpaICIUH.

Coneprxanne yueOHOro MaTepualla (npakmuuieckoe 3aHamiue)

N300paxkeHne KpUBOIMHEHHON Tparnenuu. HaxoxxaeHne miomaan KpUuBOJIMHEHHOMI
Tpanemnuy ¢ TOMOIIbIO EPBOOOPa3HOM

Coneprkanue yueOHOro Marepuana (eKyuu, ypoKi)

Omnpenenennslii unrerpan. @opmyna Hetorona—IJleiiOnuna.

Conepsxkanne ydeOHOro Marepuasa (npakmuyeckoe 3ansamie)

Brruncnenne unrerpanos. @opmyna Heiorona—IJlelibauma

Coneprxkanue ydeOHOro Matepuana (eKyuu, ypoKi)

Brraucnienue miomniaaei miockux Guryp ¢ momomisio uHTErpanos. [Ipumepst
IIPUMEHEHMsI UHTerpaia B (U3HKe.

Coneprxkanne y4eOHOT0 MaTtepuasa (npakmuyeckoe 3aHsamie)

HaxoxaeHue miomaaei KpHBOJ’IHHGfIHLIX Tpaneunﬁ C IIOMOIIBIO UHTETPAJIOB

Brruncnenue nuomaan GuUrypsl, orpaHiueHHON rpadukamMu QyHKIMM.

Brruncienue mioniaaei mioCcKux (I)I/Il"yp C ITOMOUIBIO OIMPEACIICHHOI'O MHTCPBAJIA.

KonTponbnas padora Ne 10 «MHTerpan u ero npuMeHEHue».

NN NN

31,32,
34,35,V1, V3,
Y5Ve

Pa3nesn 13. MHOrorpaHHuKH

14

Tema 13.1 IToustue
MHOTOI'PAaHHUKA.

Coneprxanne yaeOHOTO MaTepuana (leKyuu, ypoKi)

[ToHsiTHE O TEOMETPUUECKOM TEJIE€ U €ro MOBEPXHOCTU. MHOTOrpaHHUKHU.
Bepiunebl, pebpa, rpaHr MHOTOTpaHHUKA.
Pazeepmra. Muozozpannvie yenvi. Boinykiavie muocoepannuku. Teopema Jiinepa.

31,32, V1, V9

Tema 13.2 Ilpuzma

Coneprxanne ydeOHOTO MaTtepuana (eKyuu, ypoKi)

[Tpusma. Ilpsimas u nakronnas npusma. Ilpasunsaas npusma. [apannenenunen. Kyo.

CumMerpu B KyOe, B mapayenenunese, B npusme. Cedenus Ky0a, Ipu3MBbl.

N

Coneprxanue yueOHOro MaTepualla (npakmuueckoe 3aHamue)

Brrunciienne OCHOBHBIX 3JIEMEHTOB MPU3MBI. [locTpoeHue mpocTennx ceyeHun
PU3MBI, Ky0a, mapajuleJenuIea.

31,32, V1, V9

Tewma 13.3 Tlupamuga

Copepxanrie yaeOHOTO MaTepuana (1eKyuu, ypoK,)

31,32, V1, ¥9
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[Mupamuna. [IpaBunbHas nupamuna. Yceuennas nupamuoa. TeTpasp.
Cummetpus B nupamude. CE4CHUS TUPAMHUIBI.

Copep:xanue yueOHOro MaTepuaina (npakmuyeckoe 3ansmue)

Beluncienue OCHOBHBIX 2JIEMEHTOB IupamMusl. [locTpoeHne mpocTeninx ce4eHuin
IUPAMUIBI.

KonTponpnaas padora No 11 «MHOrorpaHHUKK)

Pasznen 14. Tesia 1 NOBEPXHOCTH BpallleHUS.

14

Tema 14.1 Hunuuap

Copepxanue yueOHOTo MaTepuana (1ekyuu, ypoKu,)

Huwmnap. OcHoBanue, oOpa3yromias, BbICOTa, OOKOBas M IIOJIHAS TOBEPXHOCTH,
pa3BepTKa.
Ocesoe ceuenrue u Ce4eHUs, napajlliejlbHble U nepneHduKyﬂﬂprle OCHOB6AHUIO.

Coneprkanne yueOHOro Marepuasa (npakmuyeckoe 3aHsamie)

Beruucnenune snementoB nuimHApa. [loctpoenue npoctelmx ceueHuil. Berancnenne
IUTIOIIAAE DTUX CCUEHUIA.

31,32, V1, V9

Tema 14.2 Konyc

Coneprxanue yueOHOro MaTepuaia (1ekyuu, ypoxu)

Konyc. Vceuennwiii konyc. OcHoBanue, o0pa3yroiias, BbICOTa, OOKOBasi M MOJIHAS
MOBEPXHOCTHU, pa3BepTKa. Ocesoe ceuenue u ceuenus, napaiienstvie U nepneHouKyispHole
OCHOBAHUIO.

Copep:xanue yueOHOTO MaTepuana (npakxmuyeckoe 3ansmue)

Beruucnenue smeMeHTOB KOoHyca. IlocTpoenue npocreimux ceyeHuii. Beraucienue
IJIOIIAJEH ITUX CEYEHUN.

31,32, V1, ¥9

Tema 14.3 lap u chepa

Copepxanrie yaeOHOTO MaTepHana (1eKyuu, ypoK,)

ap u chepa, ux ceuenus. Kacamenvnasn niockocms K cghepe. BoruncneHume 3J€MEHTOB
cdepsl, 1mapa.

Coneprxkanne y4eOHOT0 MaTtepuasa (npakmuyeckoe 3ansamie)

KonTtponbHast pabora Ne 12 «Tena 1 mOBEpXHOCTH BPALLICHUSY.

31,32, V1, V9

Paspnen 15. U3mepenusi B reoMeTpuu

10

Tema 15.1 Haxoxngenue
IJIOIIAAN TOBEPXHOCTEN U
00beMa reoMeTpuIecKux Guryp.

Coneprxkanne yaeOHOT0 MaTtepuana (exyuu, ypoKi)

O6bem u ero nzmepenue. arerpanbHas popmyna oobema.
®opmyiel 00beMa Ky0a, IPSMOYTOJILHOTO MapajliesIenune 1a, IPU3Mbl, HIUIHHIPA

dopmysbl 00beMa TupaMubsl 1 KoHyca. DopMyIibl IONMIAAN TOBEPXHOCTEH MUIMHIpA

31,32, V1, V9
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u koHyca. Dopmyibl o0beMa mapa u mionaau chepsl.

Coneprxanue yueOHOro MaTepualla (npakmuueckoe 3auamiue)

Haxosxienne 00beMOB | IUTOIIA/IeH TOBEPXHOCTEH MHOTOTPAaHHUKOB.

Haxoxaenne 005eMOB 1 III0MIA/Iel TOBEPXHOCTEH Tell BpalleHUsl.

NN

Kontponbras padota 13 «O0BEMBI T€OMETPUIECKUX TEID)

Pa3nes 16. JiieMeHTbI KOMOMHATOPUKH.

Tema 16.1 DaeMeHTBI
KOMOMHATOPUKHU

Copepxannie yueOHOTo MaTepuana (1ekyuu, ypoK,)

OcHoBHbIe OHATHS KOMOUHaTOpuKkH. [IpaBuiio npousseaeHus. [lepecranoBkwu.
Pasmenienusi. Coueranus u ux cpoiicrsa. bunom Herotona. Tpeyronsnuk [lackans.

Coneprxkanne ydeOHOro Marepuasa (npakmuyeckoe 3aHsamie)

[Ipocreiinue 3a1a4u Ha OJCUET YUCIIA pa3MEIICHUH, IEPECTAaHOBOK, COUCTAHUN.
Pemenue 3a1a4 Ha nepeOOp BapHAHTOB.

N

34,35 V1, V8

Pa3zpnen 17. DneMeHTHI TEOPUN BEPOSATHOCTH M MATEMATHYECKOH CTATHCTHKH.

Tema 17.1 DnemeHTHI TEOpUH
BEPOATHOCTH U MaTEMaTHYECKOI
CTaTHCTHKH.

Coneprxanue yueOHOro MaTepuaia (nekyuu, ypoxu)

Co0bITHE, KOMOUHAITNH COOBITHI, BEPOSITHOCTh COOBITHS, CIIO)KEHUE U YMHOKEHHE
BepoaTHOCTeN. Cmamuyeckas eposmHocme.

Crnyuaiinsie genuduHbl, YeHMpaibHble MmeHoeHyuu, mepvl pazopoca.

Pewenue npakmuueckux 3a0au ¢ npumeHeHuem 8eposimHOCIHbBIX Menmo008

Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansmue)

Pemenue 3a1a4 Ha BEIYHUCIICHHE BEPOSITHOCTH COOBITUH.
CocraBieHue TabuI pacipeieseHNs BEPOSITHOCTEH.

N

34,35 V1, V8

IIpoMesKyTOYHAS aTTECTAUSA

18

Bcero:

291
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3. YCJIOBUSA PEAVIMBALINU JUCHUITJINHBI

3.1 TpeGoBaHus K MaTepHAJIbHO-TEXHUYECKOMY O0ecevYeHHuI0

Peanu3arus TUCIUTUTMHEI TpeOyeT HATMYKsI y91eOHOTO KabMHeTa MaTeMaTHKa.
O6opynoBanue yueOHOTo KaOUHETa:
— TIOCAJI0YHBIE MECTa MO0 KOJMYECTBY 00YJarONINXCS;
— MHOTOQYHKIIMOHATBHBIA KOMIUIEKC TPETIogaBaTes;
— y4YeHWYECKas JOCKa;
— HaIISAIHBIC TIOCOOMS IO MaTeMaTHKe (KOMIUIEKTHI YIEOHBIX TaOIHIl U
TUTaKaTOB, MOJICIIM TEOMETPUUECKHUX QUTYDP CTEPEOMETPHN);
—  CIIpaBOYHBIC TTOCOOWS, TUTAKTHUCCKUE MaTEPHUAIIBI.
TexHuueckue cpeacTBa 00yYeHHS:
— MYJIBTUMEIUHHOE 000pYI0BaHNE;
— MHTEPAKTHUBHOE IMOCOOME MO JUCIUIUIMHE MaTeMaTHKa;
— KOMIIBIOTEP C BO3MOKHOCTBIO CBOOOTHOTO 0CTyna B MIHTEepHET BO BpeMs
y4eOHOTO 3aHSTHSI.

3.2. IlepeyeHb HOPMATHBHBLIX MNPABOBBLIX /JOKYMEHTOB, OCHOBHOM H
JAOINOJIHUTEJIbHONW Y4YeOHOM JIMTepaTypbl, HEO0XOAMMOM /JIA OCBOCHUSA
JTUCHHUIIINHBI
HopMaTuBHBIE IPAaBOBbIE TOKYMEHTHI

1. Ilpumepnass mporpamma o011€00pa30BaTENIbHON JUCIUIIIMHBI
«Marematukay ajist CI1O Ha 6a3e OCHOBHOTO 00IIIEro 00pa3oBaHusl.
Perncrpannonnsiii Homep peuensuu 377 ot 23 urong 2015 r. PI'AY
«DOUPO»

2. Ilpuxas Ne 413 Muno6puayku Poccun ot 17.05.2012 r «O0 yTBepx)aeHun
(denepanbHOro rocy1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHAApTa CPETHETO
o01iero oOpa3oBaHuUsD».

3. IIpuka3z Ne 1585 Munoopnayku Poccun ot 09.12.2016 r. «O06

yrBepxaeann @I'OC CIIO no cnenmansaoctu 12.02.10 MonTax,
TEXHUUYECKOE 00CITy>)KUBAaHUE U PEMOHT OMOTEXHUYECKUX U MEIULIMHCKUX
anmnapaToB U CUCTEM»

4. Tlpukaz Ne 464 Muno6pnayku Poccun ot 14.06.2013 r. «O0 yTBepkIeHUN
NOpsiJIKa OPraHU3alMU U OCYILIECTBICHUSI 00pa30BaTEIbHOM 1€ATENTbHOCTH

1o oOpazoBaTeabHbIM TporpamMmmam CITO».
OcHoBHas JauTEpaTypa

1. Mapbirun, Urops @egopoBud.
Marematuka : anrebpa U Hayajla MATEMaTUYECKOTO aHaIn3a, TEOMETPHSI.
['eometpusi. bazossiii ypoBenb. 10-11 kmaccst [Teker] : yueOHUK :
pexoMeHoBaHO MuHHCTEpCTBOM 00pa3oBanus  Hayku Poccuiickoit
denepanuu. - 2-¢ u3., crep. - Mocksa : Jlpoda, 2019 (Teps : TBepckoit
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nonurpad. komOuHat ner. iurt., 2019). - 238 c. : wi. - [Ipenm. ykas.: c. 233-
234. - ISBN 278-5-358-15250-2 : 393-00.1ISBN: 978-5-09-034067-0
Hlapeirun, Urops ®eaopoBud.

Marematuka : anredpa 1 HayaJla MATEeMaTUYECKOro aHalln3a, FEOMETPHSI.
['eomeTpusi. bazoseiit ypoBens. 10-11 knaccel [Teker] : yueOHUK :
pekoMeH10BaHO MUHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit
deneparuu. - 3-e U3., crep. - Mocksa : Jlpoda, 2019 (Teps : TBepckoit
nosurpad). KoMOHMHAT AeT. JuT., 2019). - 237, [1] ¢. : wi. - [Ipeam. ykas.: c.
233-234. - ISBN 278-5-358-17034-6 : 281-00.

JlonmoTHUTE IbHAS JIMTEepaTypa

1.

MeToanyeckue YKa3aHus M0 U3Yy4eHUI0 TeMbl “OCHOBBI TPUTOHOMETPHUHU” 1O
pucuuinae «MaremaTuka» Ui CTyAeHTOB 1 Kypca Beex

crenuaJbHocTell [ DnekTpoHHbIN pecypc] / ECTeCTBEHHO-TeXHUYECKHIN KOJIISK;
Coct. M. U. KonoasnoBa. - DIeKTpOH. TEKCTOBKIC, rpad. aaH. (1,42 MO). -
Boponex : ®I'OY BO "BopoHexCckHil rocyaapCTBEHHbBIN TEXHUYECKUI
yauBepcuret", 2016. - 1 ¢aiin. - 00-00.

IIaxomoBa, Enena I'puropseBna.

Jluneiinas anreOpa u ananutudeckas reometpusi. COOpHUK 3aaHuil : YueOHoe
nocooue s CIIO / ITaxomona E. I'., PoxxkoBa C. B. - Mocksa : M3maTenscTBo
FOpaiiT, 2019. - 110. - (Ilpodeccuonanpuoe odpazoBanue). - ISBN 978-5-534-
08432-0 : 289.00.

URL: https://www.biblio-online.ru/bcode/434337

boromoaos, Hukogaaii BacuibeBuu.

AnreOpa u Hayana aHanusa : Yueonoe nocobue s CIIO / boromonos H. B. -
Mockga : U3natenscto FOpaiit, 2019. - 240. - (IlpodeccnonanpHoe
obpazopanue). - ISBN 978-5-534-09525-8 : 599.00.

URL: https://www.biblio-online.ru/bcode/428057

boromoJgioB, Hukoaai BacuiabeBu4.

['eomerpust : YuebHoe nocobue Jns CITIO / boromonos H. B. - Mockaa :
UznarensctBo FOpaiit, 2020. - 108. - (IIpodeccrnonansHoe obpazoBanue). - ISBN
978-5-534-09528-9 : 279.00.

URL: https://www.biblio-online.ru/bcode/449038

boromosos, Huxkouaii BacuiabeBuu.

Marematuka. 3amaun ¢ pereHusiMu B 2 4. Yacts 1 : YueGnoe nocodbue s CI1O
/ boromonos H. B. - 2-e u3n. ; ucnp. u nomn. - Mocksa : M3znatenscto FOpaiir,
2019. - 439. - (IIpodeccuonansHoe obpazoanue). - ISBN 978-5-534-09108-3 :
1019.00.

URL: https://www.biblio-online.ru/bcode/434515

boromosoB, Hukosai BacuiabeBuy.

Marematuka. 3agauu ¢ pemeHusMu B 2 4. YacTs 2 : Yuebnoe nocobue s CIIO
/ boromonos H. B. - 2-e u3n. ; ucnp. u nom. - Mocksa : M3znatensctBo KOpaiir,
2019. - 320. - (ITpoeccuonanpHoe obpazoBanue). - ISBN 978-5-534-09135-9 :
769.00.

URL: https://www.biblio-online.ru/bcode/434516

baspun, UBan UBanoBHu.

Maremartuka : Yueouuk u npaktukym s CIIO / baspun U. U. - 2-e uzg. ; nep. u
nor. - Mocksa : UznatensctBo FOpaiit, 2019. - 616. - (IlpodeccnonansHoe
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obpazoBanue). - ISBN 978-5-534-04101-9 : 1119.00.
URL: https://www.biblio-online.ru/bcode/426511

8. Marematuka : YueOnuk [[ist CI1O / mox o6mr. pen. Tarapaukosa O.B. - Mocksa
: U3marenscTBO FOpaiit, 2019. - 450. - (IIpodeccuonansHoe oOpa3oBaHue). -
ISBN 978-5-9916-6372-4 : 1039.00.
URL: https://www.biblio-online.ru/bcode/433901

9. JlopodeeBa, Ania BaraaumupoBHa.
Maremaruka. COopHHK 3a1a4 : YueOHo-ipakTHdeckoe mocodue s CIIO /
Hopodeera A. B. - 2-e uza. - Mocksa : M3narensctBo IOpaiit, 2019. - 176. -
(ITpoeccnonansHoe o6pazoBanue). - ISBN 978-5-534-08796-3 : 379.00.
URL: https://www.biblio-online.ru/bcode/426506

10. Boromo.sioB, Hukouaaii BacunbeBuu.
I'eomerpus : Yue6noe nocodue s CIIO / boromonor H. B. - Mocksa :
WznarensctBo IOpaiit, 2019. - 108. - (IIpodeccrnonansHoe odbpazoBanme). - ISBN
978-5-534-09528-9 : 279.00.
URL: https://www.biblio-online.ru/bcode/428060

3.3. Ilepeyenb mporpaMMHOro oodecmne4veHusi, NMpoeccCHOHAIBHBIX 0a3
JTAHHBIX, HHPOPMALMOHHBIX CIPABOYHBIX CUCTEM pecypcoB
HHPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOU ceTn «HTepHeT», HEOOXOAUMBIX
JJIS. OCBOCHUS YUeOHOM M CIUTIIUHBI
JIuiensnonHoe nporpammuoe obecrieuenne: Microsoft Office Word 2013/2007
Microsoft Office Excel 2013/2007 Microsoft Office Power Point 2013/2007
HNuTepHeT pecypcsl.
www.fcior.edu.ru (nH(pOpMaIIMOHHBIC, TPEHUPOBOYHBIC ¥ KOHTPOJIbHBIC
MaTepHabl)
www.school-collection.edu.ru (exuubie KoJUIEKIIUU HU(PPOBBIX 00pa30BaTEIBHBIX
pecypcoB)
http://metodist.Ibz.ru/iumk/mathematics/ec.php (s1eKTHBHBIC KYPCHI 11O
MaTeMaTHKE)
http://www.iprbookshop.ru/ DnekTpoHHO-OMONIHOTEUHAS CUCTEMA.

http://mathtest.ru (MaTemaTuka B IOMOIIL CTYICHTY M IKOJLHUKY — TeCThI Online)

3.4. OcoO0eHHOCTH peaJu3auMU JMCHUIUVIMHBI I O00y4arouuxcs u3
YMCJIa UHBAJIWAOB M JIMI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMHU 3/10POBbSI

Ilpu obyuenuu 1uy ¢ OCPAHUYUEHHBIMU BOZMONCHOCHAMU 300POGbA,
npeoycmampueaemcs UHOUBUOYANbHbLU epAPuK 00y4UeHuUs.

Hueanuovl u 1uya ¢ 02paHUUEHHBIMU  BOZMONCHOCMAMU  300PO6bA
obecneyeHbl NeYamHuIMU U DJIEKMPOHHLIMU 00PA308AMENbHLIMU pPeCcypcamu 8
Gopmax, a0anmuposanHvIX K 02PAHUYEHUAM UX 300POBbS.

Jna ocywecmenenuss npoyeoyp mexkyuweco KOHMPOJsL YCNnegaemocmu U
NPOMEICYMOYHOU ammecmayuu 06y4arowuxcs, co30armcsi @oHovl OYeHOUYHbIX
cpedcms,  adanmupo8anHvle Ol UHBANUO08 U JUY C  OSPAHUYEHHBIMU
B03MONCHOCMAMU  300pP06bL U NO3GOJAIOWUE OYEHUMb OO0CHMUMICEHUe UMU
3aNIAHUPOBAHHBIX 8 OCHOBHOU 00PA308AMENbHOU NPOSPAMME  Pe3)bmamos
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4. KOHTPOJIb 1 OEHKA PE3YJIbTATOB
OCBOEHUA JUCHUIIJIMHbI

JlocTuKeHHe JIMYHOCTHBIX PEe3yJIbTaTOB OLIEHWBAETCS HAa KaYyeCTBEHHOM YPOBHE
(6e3 ormetrku). CPOpMUPOBAHHOCTh METANPEAMETHBIX W TMPEAMETHBIX YMEHUH

OLICHUBAETCs B Oajiax IpenojaBaTelieM
BUJIOB Y4E€OHOM JESATENbHOCTH OOY4YaloIIUXCs, TECTUPOBAHUS,

B IPOLECCCC BLIIMOJHCHUSA OCHOBHBIX

BBIINTOJIHCHU S

00y4aroImuMUCs CaMOCTOSITENILHON paboThl, IO PE3yJIbTaTaM TEKYILEro KOHTPOJIS U
IPOMEKYTOYHON aTTECTaIIH.

Pe3ysabTarsl 00yyeHus

D®opMbI U METOBI
KOHTPOJIS1 M OLleHKH
pe3yJbTaToB 00y4eHust

IIpenmeTrHble pe3yJbTaThl 00y4eHHs

c(hOpMUPOBAHHOCTH MPEACTABICHUN O MaTEMAaTUKE
KaK 4aCTH MUPOBOM KYJIbTYpPbl 1 MECTE MATEMAaTUKHU B
COBPEMEHHOM LIMBUIIM3ALIMH, CIIOCO0AX OMUCAHUS
SBJICHUM peaJbHOT0 MUpa Ha MATEMaTHYECKOM SI3bIKE;
c(hOpMUPOBAHHOCTD MPEACTABICHUH O
MaTEMaTUYECKHUX MOHATUAX KaK BaXKHEHIITNX
MaTEeMaTUYECKUX MOJEISIX, TO3BOJISIOIINX ONKUCHIBATH
Y U3y4aTh pa3Hble NIPOLECCHI U SBJICHUS; IOHUMaHUE
BO3MOKHOCTH aKCHOMAaTUYECKOI'O MOCTPOEHHUS
MaTE€MaTU4YECKUX TEOPH;

BJIQJICHUE METOJIaMH JI0KA3aTeJIbCTB U AJITOPUTMOB
pelIeHUs, YMEHHE UX IPUMEHSTh, IPOBOIUTH
JIOKa3aTelIbHbIC PACCYKIEHUS B XO/1€ pELICHUS 3a/1a4;
BJIQJICHUE CTAaHAAPTHBIMU IPUEMaMU PELICHUS
palMOHATIBHBIX U UPPALMOHATBHBIX, TOKA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN U
HEPaBEHCTB, UX CUCTEM; UCIIOJIB30BAHUE TOTOBBIX
KOMITBIOTEPHBIX IIPOTPAMM, B TOM YHUCIIE JIJISl TTIOMCKA
IIyTH PELIECHUs U WIUTFOCTPALMM PEIIEHUs YPaBHEHUN
Y HEPaBEHCTB;

c(OpMUPOBAHHOCTH NMPEACTABIECHUI 00 OCHOBHBIX
MOHATUAX MAaTEMATUYECKOTO aHAJIN3a U UX CBOMCTBAX,
BIIaJICHUE YMEHHEM XapaKTepU30BaTh MOBEICHHE

(G YHKIIMIA, UCTIOIH30BAHNE TTOTYYEHHBIX 3HAHUH 115
ONMCAHUs U aHAJIN3a PEabHBIX 3aBUCUMOCTEI;
BJIaJICHHE OCHOBHBIMU MOHATUSMHU O TNIOCKUX U
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (HUTYpaX, UX
OCHOBHBIX CBOMCTBaxX; C(hOPMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh reoMeTpruueckrue (GUrypsl Ha YepTexKax,
MOJIEJIIX U B PEAIbHOM MUpPE; IPUMEHEHUE
M3Y4YEHHBIX CBOWCTB T€OMETPHUECKUX PUTYD U
dbopMyI A peleHus: TeOMETPUUIESCKUX 3a/1a4 U 3a/1a4
C IPAKTUYECKUM COJECPIKAHNUEM;

c(OpMHPOBAHHOCTh NPEACTABICHUH O Tpolieccax u
SBJICHUSIX, UMEIOIINX BEPOSTHOCTHBIM XapakTep,
CTaTUCTUYECKHUX 3aKOHOMEPHOCTSX B PEaJIbHOM MUDE,
OCHOBHBIX MOHSITUSX 3JIEMEHTAPHON TEOpUU

HaGOnronenne u  olleHKa
pe3ynbraToB  paboOThl  Ha
MPAKTUYCCKHUX 3aHATHIX

[TpoBepka pe3yJbTaToB
CaMOCTOSITENIbHOM pabOThI

OLICHKAa  YpPOBHS  3HAaHHi1
CTYJIEHTOB Ha KOHTPOJIbHO-
YUCTHOM 3aHATHU

KOHTPOJIbHAsA
pazaeny

pabora 1O
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BEPOSATHOCTEH; YMEHUI HAXOJIUTh U OLICHUBATh
BEPOSTHOCTH HACTYIJICHUS COOBITUI B POCTEHIINX
IIPAKTUYECKHUX CUTYyalUsX U OCHOBHBIC
XapaKTEPUCTUKHU CIIy4allHbIX BEJIUYHH;

BJIaJICHNE HaBBIKaMH MCIIOJIb30BaHMsI TOTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM IIPU PELICHUH 3a/1ad.

JIn4HOCTHBIE pe3yIbTaThl 00yUeHUs!

POCCHICKYIO TPaKAAHCKYIO HICHTUYHOCTH, HaTPHOTHU3M,
YBa)KEHHE K CBOEMY HapoOAay, YyBCTBA OTBETCTBEHHOCTH
nepen PonuHol, roprocTu 3a cBod Kpall, cBorwo Poauny,
IPOIUIOE M HACTOSIEe MHOIOHAMOHAIBHOIO Hapona
Poccun, yBakeHHE TOCYTapCTBEHHBIX CHMBOJIOB (TepO,
¢nar, TUMH);

IPaXJaHCKYIO MTO3UIMIO KaK aKTUBHOT'O U OTBETCTBEHHOI'O
YjleHa POCCHHCKOro OOIIEeCTBa, OCO3HAIOLIETO0 CBOU
KOHCTUTYLIMOHHbBIE IpaBa U OOS3aHHOCTH, YBAXKAIOLIETO
3aKOH H MpaBOMOPSAAOK, OO0JaJaiollero 4yBCTBOM
COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO MPHUHUMAIOIIETO
TpagULMOHHBIE HAIMOHAJbHbIE M  OOLIEYETOBEYECKHE
TYMAaHUCTUYCCKUC U ACMOKPATUUCCKHNUC IICHHOCTHU;
TOTOBHOCTH K ciIy)keHuto OTeuecTBy, €ro 3aluTe;
c(OpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECCTBCHHOMN
NPAaKTUKH, OCHOBAHHOI'O HA JAMANOre KYJIbTyp, a TaKxKe
pa3nugHBIX (OopM OOIIECTBEHHOTO CO3HAHWS, OCO3HAHWE
CBOEr0 MeCTa B IIOJUKYIBTYPHOM MUPE;
c(OopMHPOBAHHOCTH OCHOB CaMOPa3BUTHS "
CaMOBOCITUTAaHUSI B COOTBETCTBUH C OOIIEYETIOBEYECKUMHU
LHEHHOCTAMH M HACAIAMH TI'PAXKAAHCKOIO O0OIIEeCTBa;
TOTOBHOCTh M CIIOCOOHOCTH K  CaMOCTOSITENILHOH,
TBOPYECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;
TOJIEPAaHTHOE CO3HAHHE W MOBEACHUE B IMOJHUKYIBTYPHOM
MHpE, TOTOBHOCTb M CHOCOOHOCTH BECTH JIHAJIOT C
JPYTUMH JIIOJIbMH, JOCTUTaTh B HEM B3aWMOIIOHHMAaHUS,
HaxOJIUTh OOIMHME TIIEMM ¥ COTPYAHMYATh IS HX
JOCTIDKEHHS, CHOCOOHOCTh IPOTHUBOCTOSTH HICOJIOTHU
IKCTPEMH3MA, HaIMOHAIN3MA, KceHo(hoOuH,
JAUCKpUMHHAIIUU 110 COoaJIbHBIM, PEIIMTIUO3HBIM,
pacoBbIM, HallMOHAJIbHBIM IIpU3HaKamMm u Apyrum
HETaTHBHBIM COLMANbHBIM sBIeHUAM; (B pen. Ilpukaza
Muno6pnayku Poccuu ot 29.06.2017 N 613)

HaBbIKHM COTPYAHHUYCCTBA CO CBCPCTHUKAMH, ICTbMHU
MITJIIIETO BO3pacTa, B3POCIBIMH B 00pa3oBaTENLHOM,
OOIIECTBEHHO TMOJE3HOH, Yy4eOHO-HCCIe0BaTeNbCKOH,
NPOEKTHOH U IPyTuX BUAAX NESITEIbHOCTH;

HPaBCTBEHHOE CO3HAHWE W TIOBEJCHHE Ha OCHOBE
YCBOSHHS 00IIIEYeTIOBEYECKUX [IEHHOCTEH;

TOTOBHOCTB M CIIOCOOHOCTH K 00Opa30BaHHIO, B TOM YHMCIIE
caMo00pa30BaHMIO, Ha NPOTSHKEHWHM BCEeH  IKU3HUY;
CO3HATENFHOE OTHOIIICHUE K HENPEPHIBHOMY
00pa3oBaHMIO KaK YCIIOBHUIO yCTIEITHON
npodecCuoHaTLHON U 00IIECTBEHHOH eI TETLHOCTH;
3CTETHYECKOE OTHOLIEHHWE K MHpPY, BKJIIOYAs 3CTETUKY
ObITa, HAYYHOIO M TEXHMYECKOIO TBOPYECTBA, CIOPTA,
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OOIIECTBEHHBIX OTHOIICHMIA;
NPUHATHE W pealii3alyio  I[EHHOCTeH 3JI0pOBOTO |
Oe3omacHOro 00pasa KU3HH, MOTPEOHOCTH B (DHU3HICCKOM

CaMOCOBEPILIECHCTBOBAHUH, 3aHATHUSIX CIIOPTUBHO-
03JI0OPOBUTEIBHON JIEATEIBHOCTBIO, HEMPUATHE BPETHBIX
MIPUBBIYEK: KypeHHs, yHoTpeOIeHns AJIKOTOJIA,
HapKOTHKOB;

OepexkHOoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILICHHE K
¢u3nUecCKOMy H TICHUXOJOTHYECKOMY 3I0POBBIO, Kak
COOCTBEHHOMY, TaK M JPYTHX JIIOJEH, yMEHHE OKa3bIBaTh
HEPBYIO ITOMOILb;

OCO3HaHHBIA  BBIOOp  Oyaymedt  mpodeccun o
BO3MOXKHOCTEH peaiu3aldil COOCTBEHHBIX >KU3HEHHBIX
TUTaHOB; OTHOILICHUE K MPO(ECCHOHATIBHOMN AEATENbHOCTH
Kak BO3MOXHOCTH Yy4acTusi B pEIIEHUM JIMYHBIX,
OOIIECTBEHHBIX, I'OCYJAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX
npobiem;

c(hOopMHPOBAaHHOCTH 9KOJIOTHYECKOTO MBIIIICHHUS,
NOHUMAaHUS BIIMSIHUS COLIMAJIEHO-?KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHME HOPUPOAHOM M COLHUAIBHON
cpellpl; MpHOOpETEHHE ONBITa JKOJIOTO-HApaBICHHON
JIeSITeIbHOCTH;

OTBETCTBEHHOE OTHOLLICHHE K CO3JaHUIO0 CEMbH HAa OCHOBE
OCO3HAHHOT'O MPUHATHS LEHHOCTEN CeMEMHON KU3HU.

MeTanpenMeTHMe pe3yJabTaThbl oﬁyqe}mﬂ

YMEHHUE CaMOCTOSITEIBHO ONPEEIIATh LEIH
JeSITEIbHOCTH U COCTABIIATH IUIAHBI 1€ATEIIbHOCTH;
CaMOCTOSITENIbHO OCYILECTBIIATh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATH JEATEIbHOCTh; UCIIOJIb30BaTh BCE
BO3MO>KHBIE PECYPCHI JUIsl JOCTUKEHUS
IOCTaBJIEHHBIX LIeJIel U peau3aliy IaHOB
JeSITeIbHOCTH; BBIOUPATh yCIIEUIHbIE CTPATErHH B
pa3IMYHBIX CUTYyalUsX;

YMEHHE MPOYKTUBHO OOIATHCS U
B3aMMOJIEMCTBOBATH B IIPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YUUTHIBATH MMO3ULIUHU APYTUX
YYaCTHHUKOB JIEATEIbHOCTH, 3()(HEKTUBHO pa3periaTh
KOH()JIMKTBI;

BJIaJICHHE HaBbIKAMU MIO3HABATENIbHON, yueOHO-
HCCJIEIOBATENILCKON U MPOEKTHON JESITEIbHOCTH,
HaBBIKAMU pa3peleHust mpodieM; ciocoOHOCTb U
TOTOBHOCTb K CAaMOCTOSITEIbHOMY ITOMCKY METO/I0B
pEILIEeHUs IPAKTUYECKUX 3a1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TIO3HAHMUS,

TOTOBHOCTb U CIIOCOOHOCTB K CaMOCTOSITEIbHOMN
MH(}OPMallMOHHO-TIO3HABATENBbHOM JIeATENbHOCTH,
BKJIIOYAsl yMEHUE OPUEHTUPOBATHCS B PA3INYHBIX
HCTOYHUKAX UH(OpMAaIUU, KPUTHUECKU OILIEHUBATh U
UHTEPIPETUPOBATH MHPOPMAIIHIO, ITOJTyYaeMYIO U3
Pa3IMYHbIX HCTOYHUKOB;

BJIa/ICHUE S3bIKOBBIMM CPEJICTBAMU: YMEHHE SICHO,
JIOTUYHO ¥ TOYHO M3J1araTh CBOIO TOUKY 3pEHHUS,
VICII0JIb30BAaTh a/IEKBAaTHBIE SI3bIKOBBIE cpencTBa; MS

Ha6J’IIOI[eHI/Ie n OIICHKAa

pe3ynpTaToB  pabOThl  Ha
MPAKTUYECKUX 3aHATHUAX
[IpoBepka pe3yIbTaTOB

CaMOCTOSITENIbHOM paboThI
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e BJIA/ICHUE HAaBbIKAaMU [TO3HABATEIBHOM pedIiekcuu Kak
OCO3HAHUs COBEPIIAEMBIX ACHUCTBUN U
MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHHfI, rpaHui CBOCTO 3HAHWA U HC3HAHUA,
HOBBIX I103HABATEJIbHBIX 3a1a4 U CPEACTB Ul UX
JOCTHKCHUS;

e IICJICYCTPEMIICHHOCTb B IIOMCKAX U IIPUHIATHH
peleHuit, cooOpa3uTENbHOCTh U UHTYHIIUS,
Pa3BUTOCTb NPOCTPAHCTBEHHBIX IIPEACTABICHUM;
CIIOCOOHOCTh BOCIIPUHUMATH KPAacoTy U TapPMOHUIO
Mupa.

3Harb

— 3HAYCHHE MAaTEeMaTHYECKON HAyKH JJIs PEIICHUS 3a/1ad,
BO3HHMKAIOIIHUX B TEOPUH U MPAKTUKE; IITUPOTY U B TO
e BpeMsI OTPAaHUYCHHOCTH IPUMEHEHHS
MaTEeMaTHYECKHX METOOB K aHAIM3Y U UCCIIEOBAHUIO
IIPOLIECCOB U SIBJIEHUI B IpUpoJe U 001ecTBe; 31

— 3HAYCHHE MPAKTUKU U BOIIPOCOB, BOSHUKAIOIINX B
caMoil MaTeMaTuKe JiJIsl (GOPMHUPOBAHMS M PA3BUTHUS
MaTEeMaTHYECKON HAYKW; UCTOPUIO PA3BUTHUS TIOHSITHS
YyciIa, CO3JaHusI MaTEMAaTHIECKOT0 aHaIN3a,
BO3HUKHOBEHUSI U PA3BUTHS TeOMeTpuu; 32

— YHUBEpCAJIbHBII XapakTep 3aKOHOB JIOTHKU
MaTeMaTHUYECKUX PACCYKICHUH, UX MPUMEHUMOCTb BO
BCEX 00JIaCTAX YEIOBEUYECKON NEeSTEILHOCTH, 33

— BEPOSTHOCTHBIM XapaKTep Pa3IMYHbBIX MPOIECCOB
OKpY’Karollero mupa; 34

— OCHOBHBIC MTOHATHS, TEOPEMBI, (HOPMYIIBI; 00 OCHOBHBIX
MIOHSATHSIX MATEMAaTHYECKOr0 aHaIK3a U UX CBOMCTBAX;

35

Ymern

—  BBINOJHATH apu(METHUECKHE IEHCTBUS Ha/l YUCIIaMH,
coueTasi yCTHbIE U TUCbMEHHbIE IPUEMBbI; HAXOIUTh
npUOJIMKEHHBIE 3HAUE€HUS BETMYMH U TOTPELIHOCTH
BbIUMCIIEHUH (aOCOMIOTHASI U OTHOCUTENbHASA);
CpPaBHMBATh YMCIIOBBIE BhIpaKeHUs; VY 1

—  BBINOJHATH IPeoOpa3oBaHMsl BbIpAKEHUHN, IPUMEHSS
U3BECTHBIE (POPMYJIbI, CBA3aHHBIE CO CBOMCTBAMU
CTeTeHel, JorapupmMoB U TPUTOHOMETPHUUECKUX
byHkmii; Y2

—  CTpPOUTH rpauKku U3y4yeHHBIX (PYHKIIHH,
WITIOCTPUPOBATh MO IpauKy CBOMCTBA 3JIEMEHTaPHBIX
byHkmit; Y3

— pelaTh palMOHAIbHBIE, UPPALlMOHAIbHBIE,
nokasaresbHble, Jorapupmuyeckue,
TPUTOHOMETPUUECKHUE YPAaBHEHUS, a TAKKE
AQHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI; Y4

— TIPUMEHSATbH IPOU3BOJIHYIO JIJISl IPOBEACHHUS
NpUOMKEHHBIX BBIUMCICHUH, pelaTh 3a1aun
NPUKJIAJHOTO XapaKTepa Ha HaX0XKJeHUEe HauOOJIbIIETo
W HANMEHBIIIEr0 3HAYCHHUS, Y 5

OLICHKA  YpPOBHS  3HAHUU
CTYJEHTOB Ha KOHTPOJIBHO-
YY4ETHOM 3aHATUU

KOHTpOJbHast ~ pabora 1O
pazneny

HaGOnronenne u  olleHKa
pe3ynbraToB  paboOThI  Ha
MPAKTUYCCKHUX 3aHITHIX

IIposepxka pe3yabTaToB
CaMOCTOSITEJIbHOM PabOThI

OILICHKa YPOBHHA 3HAaHUU
CTYACHTOB Ha KOHTPOJIbHO-
YUYCTHOM 3aHATHU

KOHTpOJIbHass ~ pabora 1O
pazzaeny

HabGmiomenne u  olleHKa
pe3ynpTaToB  pabOThl  Ha
MPAKTUYECKUX 3aHATHUAX

ITpoBepka pE3yJIBTAaTOB
CaMOCTOSITENIbHOM pabOoThI
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IMPUMEHSTHh OCHOBHBIE MIOHATHS, TEOPEMBI, (DOPMYIIBI;
Y6

XapaKTepU30BaTh MOBEICHUE PYHKIIHA, UCTIOIB30BATh
MOJIYYCHHBIC 3HAHUS ISl ONTMCAHUS U aHATU3a
peanbHbIX 3aBUCHUMOCTEN; ¥Y7.

COCTaBJISITh BEPOSATHOCTHBIE MOJEIH TI0 YCIOBUIO
3a/1a4d Y BBIYMCIICHUS BEPOATHOCTU HACTYIUICHUS
COOBITHIA, B TOM YHCIIE C IPUMEHEHHEM (POopMyIT
KOMOWHATOPUKU U OCHOBHBIX TEOPEM TEOPUU
BEpOATHOCTE; Y8

penaTh MIaHUMETPUYECKHUE U MPOCTeHIIne
CTEPEOMETPUYECKHE 33/1aUl Ha HAXOKICHHE
F€OMETPUUYECKUX BEJIMYUH: JJIUH, YTJIOB, IJIOMIACH,
00BEeMOB reoMeTpuieckux ¢puryp; Y9

HCMOJIb30BATH MPUOOpPeTeHHbIe 3HAHUS M YMEHHsI B
NMPAKTHYECKOH 1eATeJIbHOCTH U MOBCEIAHEBHOM KU3HHU

IPAKTUYECKHX PacdyeToB Mo (hopMyiam, BKIIOYas
(bopMyIibl, COIEpKALLUE CTETIEHU, PAJUKAJIbL,
JOTapu(Mbl U TPUTOHOMETPUYECKHE (DYHKIIHH,
UCIIOJIb3Ys IPU HEOOXOIUMOCTH CIIPABOYHBIE
MaTepuaibl ¥ IPOCTEUIINE BBIYUCIUTEIbHBIE
YCTPOUCTBA;

OIHCAHMSI C IOMOIIBIO (PYHKIUI pa3IuyHbIX
3aBUCUMOCTEH, peCTaBICHUs UX I'papryuecKH,
UHTEPIpETanu TPaPuKoB;

peleHHs IPUKIIAJAHBIX 33/1a4, B TOM YHCJIE€ COLUAIBHO-
9KOHOMHYECKUX U (PU3UYECKUX, HA HAUOOJIbIINE U
HAauMEHbIIINE 3HAYECHUs], HA HAX0XK/IEHUE CKOPOCTH U
YCKOPEHHS;

MOCTPOEHHUS U UCCIIEJOBAHMSI POCTEUIINX
MaTeMaTUIeCKNX MOJIEIIEH;

aHanu3a MHGOpPMaIUU CTaTUCTUYECKOTO XapaKTepa;
aHaJIM3a peaJIbHbIX YMCIOBBIX JaHHBIX,
IPEJICTAaBICHHBIX B BUJIE AMAarpaMM, I'pauKoB;
ucciieIoBaHus (MOJETUPOBaHMS) HECTOXKHBIX
IIPAKTUYECKHUX CUTYal[Mil HA OCHOBE U3Y4YE€HHBIX
¢dbopMy1 U cCBOWCTB (uUryp;

BBIYHCIICHHS] 00BEMOB U TUIONIAACH MOBEPXHOCTEH
IIPOCTPAHCTBEHHBIX TEJI IPHU PEILICHNUN IIPAKTUYECKUX
3aJa4, UCI0JIb3Ys MIPH HEOOXOJMMOCTH CIIPAaBOUYHUKHU U
BBIUMCIIUTENIbHBIE YCTPOMCTBA.

OLCHKAa  YpPOBHS  3HaHHI
CTYyJICHTOB Ha KOHTPOJIbHO-
YUCTHOM 3aHATHHU

KOHTpOJIbHast ~ pabotra 1O

pazneny

HaGnronenne u  oreHka
pe3ynbraToB  paboOThI  Ha
NPAKTUYCCKHUX 3aHITHIX

[TpoBepka pe3yJbTaToB
CaMOCTOSITENIbHOM paOOThI

OLICHKAa  YpPOBHS  3HaHHA
CTYJAEHTOB Ha KOHTPOJBHO-
YUCTHOM 3aHATHU

KOHTPOJIbHAsA
pazneny

pabora 1O
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