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1. OBIIAS XAPAKTEPUCTHKA PABOYEN ITPOTPAMMBI
YYEBHOU JUCIHUITJINHBI
OV .07 MaTeMaTukKa

1.1. ObaacTh NpUMeHeHHsI MPOTrPaMMBbI

PabGouass mporpamma y4eOHOW IUCIUIUIMHBI SIBJISIETCS YacThIO OCHOBHOM
npodeccuoHanbHOM 00pa30BaTeIbLHON MPOrPaMMBI, pEaTH3yeMOM PU MOATOTOBKE
CHEIHMAIMCTOB cpenHero 3BeHa Mo crnenuanbHocTH 38.02.03 OmnepaunonHas
JeSITeNIbHOCTD B JIoTUCTHKE. [Iporpamma yueOHON TUCHUTIIMHBI
«Maremartuka» pazpabotranHa ¢ ydetom TpeboBanuii ®I'OC cpennero oOiero
oOpa3oBaHMs, MPEABABISAEMBIX K CTPYKType, COACPNKAHHIO U pe3yJbTaTam
OCBOGHHUsSI y4eOHOW JUCIUIUIMHBI «MaTemaTtuka», B COOTBETCTBHH  C
«PexoMeHanusIMu 1Mo OpraHU3aIH MOJTyYeHUs CpEAHEro o0Iero oopa3oBaHus B
npenenax OCBOCHHsI 00pa30oBaTeNIbHBIX MPOTpaMM CpelHero NpoecCHOHaIbLHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOIO 0011ero oopazoBanus...» (mucbmo JlemapramenTa
roCyJJapCTBEHHOM TOJUTUKH B cpepe cpeaHero npoheccuoHaIbHOr0 00pa3oBaHUs
u ipodeccruonanbHoro ooyuenus Munnpocsenienusi Poccun ot 01.03.2023 Ne 05-
592), mpuMepHOH IporpaMMoi 00IIe00pa30BaTEILHON YUYCOHON IHUCIUIIIMHBI
«Marematuka» (aBrop E.B. JlaBpentreBa, UPI10,2022 r.) ¢ y4yeToM coluaabHO-
AKOHOMHUYECKOTO MPOodUIIs MoIy4aeMoro npohecCuoHaIbHOr0 00pa30BaHus.

1.2. MecTo AUCHMIUVIMHBI B CTPYKTYpe OCHOBHOW TmpodeccHoHAIbLHOM
00pa30BaTeIbHOM POrPaAMMBbI

OO6meobpazoBarenbHas  ydyeOHass auciumimHa OVY/[.07 MaremaTtuka
OTHOCHTCS K 00s3aTCIIbHON MpeIMeTHOM obsacTn «MareMaTuka U HHPOPMATHKAY)
B cootBeTcTBUU ¢ PI'OC COO 1 BXOAUT B 00111€00pa30BaTEIbHBIN UK YUEOHBIX
JTUCITUTIINH, U3y4YaeTcs Ha TPO(HILHOM ypOBHE.

1.3. TpeGoBaHus K pe3yJibTaTaM OCBOEHUS TUCUMILINHBI

OcBoenue conepkanust yueOHOM TUCIUIUTMHEI « MaTemMaTiKa» mpearnoaaraet
JOCTIKEHHUE 00YUaIONUMUCS CIAEAYIOIINX Pe3yIbTaTOB:

JUYHOCMHDIX.

— c(OpMHUPOBAHHOCTh MPEJACTABICHUNA O MaTeMaTHUKE KaK YHUBEPCAIbHOM
A3bIKE HAYKH, CPEICTBE MOJICIIMPOBAHUS SIBJICHUM U MPOLECCOB, UAECIAX U METOaX
MaTEMaTHKH;

— IMOHMMAaHHWE 3HAYMMOCTM MATEMATUKHA JUII HAYYHO-TEXHUYECKOIO
nporpecca, CHOPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KakK K YacTH
00IIIeUeIOBEUEeCKON  KyJBTYphl 4Yepe3 3HAKOMCTBO C HMCTOPHEH pa3BUTHS
MaTE€MaTUKH, SBOJIIOLMEH MaTeMaTUICCKUX UJICH;

— pa3BUTHE JIOTMUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMUYECKOUN KyJIbTYpbl, KpUTUYHOCTH MBIIIUICHUSI HA YPOBHE, HEOOXOAUMOM



U1t Oy y1ien mpodeccuoHanbHOM AeSTENbHOCTH, JIJISl MPOIOKEHHUST 00pa30BaHMS
U CaMOOOpa30BaHuUs;

— OBJIaJICHNE MAaTEMAaTHYECKUMU 3HAHUSIMH U YMECHHUSIMH, HEOOXOUMBIMU B
MTOBCETHEBHOM JKU3HU, 11T OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCITUTIINH
U JUCIHIUIMH TPO()ECCHOHATBLHOTO IHMKJIA, JUIs TOJydeHus oOpa3oBaHHs B
00J1acTsAX, He TPEOYIOMUX YriIyOJIeHHOM MaTeMaTHUECKON MOATOTOBKY;

— TOTOBHOCTb M  CIOCOOHOCTh K O0Opa3oBaHUIO, B TOM YHCIE
caM000pa30BaHUI0, Ha MPOTSKEHUU BCEHM >KU3HU; CO3HATEIbHOE OTHOLIECHUE K
HENPEPHIBHOMY OOpa30BaHMI0 KAaK YCJIOBHUIO YCHEIIHON MNpOoQecCHOHATHHON |
OOIIIECTBEHHOH EATEIIbHOCTH,

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOW U
OTBETCTBEHHOU JIEATEILHOCTH;

— TOTOBHOCTH K KOJJIEKTUBHOU pabOTE, COTPYTHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBarenbHO,  OOIIECTBEHHO  TMOJIE3HOH,  Yy4eOHO-HCCIEI0BATENbCKOM,
MIPOCKTHOM U JPYTUX BHJIAX ACATCIBHOCTH;

— OTHOIIEHUE K MPOPECCHOHATHHON MEATEIHPHOCTH KaK BO3MOXKHOCTH
y4acTHsl B PENICHWW  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJIapCTBEHHBIX,
OOIIeHAIIMOHAIBHBIX TTPO0IIEeM;

mMemanpeomemHublx.

— YMEHHE CaMOCTOATEIBHO OIPEACIATh LETH IEATEIHHOCTH U COCTaBIAThH
IUTAaHBl  JICSITEIbHOCTH, CaMOCTOSITENIFHO OCYIIECTBISTh, KOHTPOJUPOBATH M
KOPPEKTUPOBATh JEATEIBLHOCTh, HCIIOJIb30BaTh BCE BO3MOKHBIC PECYPCHI IS
JOCTHKEHUS TTIOCTABJICHHBIX LIEeJIEH U pean3aliy IJIaHOB JIEeATeIbHOCTH; BHIOUPATh
YCHENIHBIE CTPATETUN B PA3TUYHBIX CUTYAIIUSIX;

— YMEHHE MNPOAYKTUBHO OOLIATBCA U B3aMMOJCIHCTBOBAaTH B MPOLECCE
COBMECTHOM  JCATCIBHOCTH, YyYHMTHIBATH TO3UIMU  JPYTHX  YYaCTHUKOB
nesTeNbHOCTH, 3P (PEKTUBHO pa3peliaTh KOH(IUKTHL;

— BJIQJICHUE HaBBIKAMU I[103HABATEJIbHOM, Y4e€OHO-UCCIEAOBATEIBCKOU |
MPOEKTHOM JEeATEIbHOCTH, HABBIKAMM pa3peuieHus MnpoosieM; CIOCOOHOCTh H
TOTOBHOCTH K CAMOCTOSITEJIbHOMY MOMCKY METOJ/IOB PElICHUs MTPAaKTUYECKUX 3aj1ad,
MPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOW HWH(OpMAIMOHHO-
MO3HABATENILHOMN JIeATeTbHOCTH, BKIIIOYAsi YMEHUE OPUEHTUPOBATHCS B PA3TMUHBIX
WCTOYHMKAX WHPOPMAIMK, KPUTHYECKH OICHUBATH W HMHTEPIPETUPOBATH
WH()OPMAITUIO, TIOJTYIaeMYIO M3 Pa3IMYHBIX HCTOYHHKOB,;

— BJIQJICHHUE SI3BIKOBBIMH CPEJICTBAMH: YMEHHE SICHO, JIOTHYHO M TOYHO
U3JIaraTh CBOIO TOUKY 3pEHUS, HCIIOIh30BaTh aJIeKBATHBIC S3BIKOBHIE CPECTBA,

— BJIQJICHHWEC HaBBIKAMHU TO3HABATEIbHOW pediIeKcur Kak OCO3HAHUS
COBEPIIIAEMBIX JICUCTBUH U MBICIUTEIBHBIX TMPOIECCOB, HMX PE3yJIbTAaTOB W
OCHOBaHMi, TPaHUI] CBOETO 3HAHWS U HE3HAHMS, HOBBIX MO3HABATEIBHBIX 33/1a4 U
CPENCTB JIJIsl X JOCTHXKCHUS,

— ICJNICYCTPEMJICHHOCTh B TOWCKaX W TNPUHATHA  PEIICHUH,
C000Pa3UTEILHOCTh U HHTYHITUS, PA3BUTOCTh NMPOCTPAHCTBCHHBIX MTPEICTABICHHM;,
CITOCOOHOCTH BOCIIPUHUMATH KPACOTY M TAPMOHHIO MHUPA;
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npeoMemHbix.

— c(OpMUPOBAHHOCTH MPEACTABICHUN O MAaTeMaTHKE KaK 4acTH MHPOBOM
KyJbTYPbl U MECTE€ MATEMATUKH B COBPEMEHHOM IIUBUIIM3AINH, CLIOCO0aX OMUCAHUS
SIBJICHU PEaJIbHOIO MUPA Ha MATEMATUYECKOM SI3BIKE;

— c(OpMUPOBAHHOCTh TMPEACTABICHUN O MaTEMaTHUYECKHX MOHATHUSX KakK
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIIAX, ITO3BOJIIOIIMX ONMCHIBATH W H3y4daTh
pas3Hble IPOLECCHl U SBICHMS; IOHMMAaHHME BO3MOYKHOCTH AKCHOMAaTHYECKOTO
IIOCTPOEHUSI MaTEMAaTUYECKUX TEOPUL;

— BJAJACHUE METOJAMU JOKAa3aTeJbCTB U aJITOPUTMOB PEILEHUs, YMEHUE UX
IIPUMEHSATH, IIPOBOJAUTH 10KA3ATEIbHBIC PACCYKIACHUS B XO€ PEILEHNUS 3a/1a4;

— BJAJACHUE CTAHJAPTHBIMM TNPHUEMAMM PELICHUS PALUOHAIBHBIX H
VPPALMOHAJIBHBIX, I0KA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHU
Y HEPABEHCTB, UX CUCTEM; MUCIOJIb30BAaHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamM, B
TOM YHUCJIE JUIsl IOMCKAa IIyTH PEIIEHUS W WUIIOCTPALMU PELICHUS YPAaBHEHUN U
HEPABEHCTB;

— C(OPMUPOBAHHOCTb  MPEACTAaBICHUM 00  OCHOBHBIX  IOHATHUAX
MaTeMaTHYECKOr0 aHAJIN3a U UX CBOMCTBAX, BIIAJICHHE YMEHHEM XapaKTEPU30BATh
noBeneHue (PYHKUUN, HCMOJB30BaHUE IMOJYUYCHHBIX 3HAHUM A OMHCAHUS U
aHaJIN3a PeaJIbHbIX 3aBUCUMOCTEN;

— BJIAJICHHE OCHOBHBIMM IOHATHUSAMM O IUIOCKMX M IPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX (PUrypax, uX OCHOBHBIX CBOMCTBAaX; COPMUPOBAHHOCTb YMEHMUS
pacrno3HaBaThb I€OMETpUYECKHE (UTYphl Ha 4YepTekaxX, MOJEISIX U B pPEaJbHOM
MHUpE; NIPUMEHEHNE M3YYEHHBIX CBOMCTB I'€OMETPUUYECKUX (puryp u popmysn s
peLICHU TEOMETPUYECKUX 3a1a4 U 33]1a4 C IPAKTHYECKUM COJEPKAHUEM;

— c(OpMUPOBAHHOCTH MPEACTABICHUN O MPOLIECCaX U SBICHUSAX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTEP, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEaJIbHOM MUDE,
OCHOBHBIX IOHATHUAX JJEMEHTAPHOW TEOPUM BEPOSITHOCTEM; YMEHUN HAXOIWUTh U
OLICHUBATh BEPOSITHOCTU HACTYIUJICHUS COOBITHUHA B MPOCTEHUIIUX MPAKTUYECKUX
CUTYyalHsIX U OCHOBHBIE XapAKTEPUCTHUKH CIIyYalHbIX BEJINYUH;

— BJIQJICHHE HABBIKAMU MCIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM
IIPU PEIICHUU 3a/1a4.

1.4, Koau4yecTBO 4aCOB HA OCBOEHHE NMPOrPaMMbl TN CIUIJINHA:

OO6neM oOpazoBatesbHON MTporpaMmbl 249 yacoB, B TOM YHUCIIE:
- 3aHATHS BO B3aUMOJIEHCTBHE C MpernojaBaresieM - 249 yaca;

DopMa IPOMEKYTOYHOM aTTECTALMM: DK3aMEH



2. CTPYKTYPA U COAEPKAHUE YUYEBHOM JUCIUATLTAHBI
2.1. OO0beM yuyeOHOro TUCHMILIMHA ¥ BUAbI Y4eOHOI padoThI

110 OYHOH (hopMme 0OyUeHuUs

Buj yueOHoi1 padoThl O0bem yacoB
O6BeM o0pazoBaTeILHON TPOTPaMMBbI 249
Bcero yueOHBIX 3aHATHI BO B3aMMOJCHCTBUM C 234
IpPENnoaaBaTeIeM
B TOM YHCJI€:
MPAKTUYECKUE 3aHATHUS -
caMOCTOsITelIbHas paboTa -
POMEKYTOUYHas aTTecTanus B GopMe dK3aMeHa 3
KOHCYJIbTALIH 12

0 3a049HOM hopmMe 00yUeHUS

Bun yueOHoi1 padoThI O0bem yacoB
O6BeM o0pazoBaTeILHON TPOTPaMMBbI 249
Bcero yueOHBIX 3aHATHIM BO B3aMMOCHCTBUM C 16
IpPENnoJaaBaTeIeM
B TOM YHCJI€:
MPAKTUYECKUE 3aHSATUSA 20
caMocCTosITeNIbHAs paboTa 225
POMEKYTOUHas aTTecTanus B GopMe dK3aMeHa 3
KOHCYJIbTAIIUU




2.2. TemaTuyeckuil NJIaH U COAeP:KaAHUE YHeOHOH TUCITUTIIMHBI

OV /.07 MaremaTuka
HaumeHoBaHue Conep:xxanue yueOHOro MaTepuasa, JadopaTopHbie U NPaKTHYECKHE PadOThI, Oo0bem YpoBeHb
pa3aesioB U TeM CaMOCTOsITeIbHAsA padoTa 00y4yamuxcsi, Kypcopasi padbora (IpoeKr) 4acoB OCBOCHUSA
1 kypc 1 cemecTp
Beenenne Martemaruka B HayKe, TEXHUKE, SKOHOMHUKE, NH()OPMAaLMOHHBIX TEXHOJIOTUSAX U 2 1

HpaKTHHGCKOﬁ ACATCIIBHOCTH. HGHI/I U 3a1a41 U3YUYCHUS MATCMATHKU ITPU OCBOCHUUN
npodeccuii CI1O u cnermanproctei CI1O.

IpakTuueckue 3auaTus (He npedycmomperol) -

KoHTpoabHbIe padoThl (e npedycmompersl) -

CamocTrosiTe/ibHasi padoTa 00y4arommuXcs (He npedycmompena) -

Tema 1. Coaepsxanue y4eOHOIo MaTepuaJia 10
Pasputne nonsitust o Lenbie u panpoHanbHble yncia. JefcTBurensbabie yncna. [IpubmmkeHnsle 10 1
yucie BBIYHCIICHUS.

KomMiuiekcHbIe yncia.

IIpakTuyeckue 3aHATHSA (He NPedyCMOMPEHbL) -

KouTpoJbHbIe padoThl (He npedycmomperul) -

CamocTrosiTesibHAs padoTa 00y4aIOIINXCS (He npedycMompena) -

Tema 2. Coaep:xanue yueOHOro MmaTepuaJia
KopHu, crenenn u Kopuu u crenenn. KopHu HaTypaibHOW CTCIICHH U3 YUCIIAa U UX CBOMCTBa. CTEIEeHHU C 28 1-2
Jorapu@msl palMOHAIBHBIMKM TOKa3aTeIsIMU, HX CcBoMcTBa. CTeneHu ¢ JeHCTBUTEIbHBIMU

nokaszaTesnsiMu. CBOMCTBA CTENEHU C JEHCTBUTEIBHBIM MIOKA3aTENIEM.

Jlorapudwm. Jlorapudm uucna. OcHOBHOE TorapuMUIecKoe TOKIeCTBO. JlecaTnaHbie
1 HaTypasibHbIe orapudmel. [IpaBuna neiictBuii ¢ morapudmamu. [lepexom Kk HOBoMy
OCHOBAHHIO.

[IpeoOpazoBanne anreOpandeckux BoIpaxkeHui. [IpeoOpasoBaHue parvoOHAIBHBIX,
UPpaIlMOHAIILHBIX CTETICHHBIX, TOKA3aTEIbHBIX U JIOTAPHU(PMUIESCKIX BhIPAKCHHI.

IIpakTHYecKkne 3aHATHSA (He NPedyCMOmpeHbl) -

KoHTpoabHbIe padoThl (e npedycmompersl) -

CamocTrosiTe/ibHasi padoTa 00y4alomuXcs (He npedycmompena) -

Tema 3. Conep:xkanue y4eOHOT0 MaTepuaJia




IIpsimble ¥ MII0CKOCTH
B IPOCTPAHCTBE

B3anMHOe pacrionoxkenue AByX IpsMBIX B IIpocTpaHcTBe. [lapamienbHOCTh PSAMON U
miockoctd. [lapamnensHOCTh  TUIOCKOCTEW. llepneHIuKyIsIpHOCTH MpSIMON U
IIJIOCKOCTH.

[lepnienauKyap ¥ HAKJIOHHAs. YTOJ MEXIY NPSMOW M IIOCKOCTHIO. JIByrpaHHbIN
yroi. YToa Mex1y INIOCKOCTAMH. [IepreHIuKyIsIpHOCTb IBYX INIOCKOCTEH.
I'eomeTrpuueckue mnpeoOpazoBaHUs NPOCTPAHCTBA:  MapaliedbHBIH  HEpEeHoC,
CUMMETPUSI OTHOCUTENIBHO INIOCKOCTH.

[TapannensHoe npoekTupoBanue. [Lmomanb opToroHanpHOU nMpoekiun. M3o0paxeHue
IPOCTPAHCTBEHHBIX (PUTYD.
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IIpakTuyeckue 3aHATHSA (He NPedyCMOMPEHbL)

KouTpoJbHbIe padoThl (He npedycmomperol)

CamocTosiTe/ibHasi padoTa 00y4alouXcs (He npedycmMompena)

Tema 4. Conep:xanue yueOHOTo MaTepuajia
KomOunaropuxka OcHOBHbBIE TOHSATHS KOMOMHATOPUKH. 3aladdl Ha TOJCYET 4YHCIa pa3MEIICHUH, 12
MepeCcTaHOBOK, coueTaHuil. Pemenue 3agad Ha mepedbop BapuanToB. @opmMyia OnHOMA
HeroTona.
CBoiicTBa OMHOMUHANBHBIX KO3 duirentoB. Tpeyroapauk [lackamns
IIpakTuyeckue 3aHATHSA (He NPedyCMOMPEHbL) -
KouTpoJbHbIe padoThl (e npedycmomperol) -
CamocTrosiTesibHAs padoTa 00y4aIOIINXCS (He npedycMOmpena) -
Tema 5. Conep:xanue yueOHOro MaTepuajia
Koopaunartel n IIpsmoyronbHast (mekaproBa) cUCTeMa KoopAMHAT B IpoctpaHcTrBe. Dopmyna 16
BEKTOPbI paccTosHUS MEXTy IByMsl TOUKaMU. Y paBHEHUS cepbl, IIIOCKOCTH U MPSIMOH.

BexTopel. Moayns BekTopa. PaBeHCTBO BeKTOpOB. Cll0KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4HCci0. PasnojkeHue BEKTOpa MO HANPABICHUSAM. YTOJI MEXIy IBYMS
BekTopamu. Ilpoeknus BekTopa Ha ocb. Koopaumnatel Bektopa. CkansipHoe
IIPOU3BENCHNE BEKTOPOB.

Hcnonp3oBaHue KOOPAMHAT M BEKTOPOB IIPU PELICHUM MATEMaTUYECKUX U
IIPUKJIAIHBIX 3a1a4.

IIpakTHYecKkne 3aHATHSA (He NPedyCMOmpeHbl)

KoHTpoabHbIe padoTsl (e npedycmompersl)

CamocTrosiTe/ibHasi padoTa 00y4arommuXcs (He npedycmompena)

Tema 6. OcHOBBI
TPUTOHOMETPHH




Tema 6.1. Conep:xanue yueOHOro MaTepuajia
OcHOBHbIE IOHATHSA Panuannas mepa yrna. BpamarensHoe aprkenue. CHHYC, KOCUHYC, TAHT€HC U 6
TPUTOHOMETPUH KOTaHT'€HC YHCa.
IIpakTHYecKkune 3aHATHSA (He NPedyCMOmpeHbl)
KoHTpoabHbIe padoThl (e npedycmompersl)
CamocTrosiTe/ibHasi padoTa 00y4alomuXcs (He npedycmMompena) -
Tema 6.2. Conep:xanue yueOHOro MaTepuajia
OcHoBHbBIE ®opmyinsl npuseacHus. Popmyisl cinoxenus. opmyiisl yasoeHus: GopMyIisl 8
TPUTOHOMETPHYECKHE | TOJOBHHHOIO YIJIa.
TOKIeCTBA IIpakTHYeckne 3aHATHSA (He NPedyCMOmpeHbl) -
KouTpoJbHbIe padoThl (e npedycmomperol) -
CamocTrosiTesibHAs padoTa 00y4aIOIINXCS (He npedycMompena) -
Htoro 3a cemectp: 102
1 kypc 2 cemecTp
Tema 6.3. Conep:xanue yueOHOro MaTepuajia
IIpeodpa3oBanue [IpeoOpa3oBaHue CyMMBl TPUTOHOMETPUYECKUX (YHKIMI B MpOU3BEACHUE W 8
npocTeimux MPOM3BEICHUS B CyMMY. BhipakeHue TpuroHomeTpudeckux (pyHKUIUN dyepe3 TaHTeHC
TPUTOHOMETPHYECKHX | MMOJIOBUHHOTO apTyMEHTA.
BbIpaKeHHN I IIpakTHYecKkne 3aHATHSA (He NPedyCMOmpeHbl) -
KoHTpoabHbIe padoTsl (e npedycmompersl) -
CamocTrosiTesibHAs padoTa 00y4aIOIINXCS (He npedycMompena) -
Tema 6.4. Conep:kanue y4eOHOT0 MaTepuaJia
Tpuronomerpuyeckue | [Ipocreiinmme TpUroHOMETpUYECKUe ypaBHEHUs. [IpocTeiiine TpUroHOMETPUYECKUE 10
YPABHEHHUS U HEpaBEHCTBA.
HepaBeHCTBa OO6paTHble TPUTOHOMETpUYECKUE PYHKIIMHU. APKCUHYC, apKKOCHUHYC, apKTaHT€HC.
IIpakTHYecKkHne 3aHATHSA (He NPedyCMOompeHbl) -
KoHTpoabHbIe padoThl (e npedycmompersl) -
CamocTrosiTesibHAs padoTa 00y4aOIINXCS (He npedycMompena) -
Tema 7. Coaep:xanue yueOHOro Mmarepuajia
@Oyuknum u rpapuku Oyukriun. O0nacTh ONMpeAeNeHus U MHOXECTBO 3HAYCHWIA; Tpaduk (QYyHKIIHH, 18

noctpoeHue rpagukoB GyHKIMH, 3aJaHHBIX PA3TMIHBIMU CITOCOOAMH.
CroiictBa (QpyHKIIMH. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTb, OTPAHHYCHHOCTb,




MEePHOIUIHOCT. [IpoMexyTKH Bo3pacTaHus U yObIBaHU s, HAMOOJIbIIIEE 1 HAMMEHbIIIEE
3HAYeHUs, TOYKU OKcTpemyma. ['paduueckas wunHTepnperauus. [Ipumepsr
(YHKIIMOHATBHBIX ~ 3aBUCUMOCTEH B  pealbHBIX  TNpoOIeccax ¢ SIBICHUSX.
Apudmerndeckue omnepanuu Haa GyHKUusIMH. CraoxkHas (QyHKIHUS (KOMIIO3UINSA).
[TonsiTHE O HEPEPHIBHOCTH (DYHKIIUU.

O6parnbie pyHkun. O0IacTh onpeeaeHus U 00J1acTh 3HAUSHU 00paTHOM (PYHKITHH.
I'padux o6paTHO# GyHKINH.

Omnpenenenust GyHKIUN, IX CBOWCTBA U TpaUKH.

[TpeobpaszoBanus rpadukos. [lapanienbHbIi IEPeHOC, CAMMETPUS OTHOCUTEIBHO OCEit
KOOpAMHAT M CHUMMETpPUS OTHOCHUTEIBHO Hayajla KOOpAMHAT, CHUMMETPHS
OTHOCHUTEIILHO MPSIMOM Y = X, pacTsHKCHHE U C)KaTHe BIOIb OCel KOOPAMHAT.

IIpakTHYecKkne 3aHATHSA (He NPedyCMOmpeHbl)

KouTtpoJbHbIe padoThl (He npedycmomperul)

CamocTrosiTe/ibHasi padoTa 00y4alomMXcs (He npedycmMompena)

Tema 8. 26
MHOrorpaHHUKH 1
KpYIJble TeJa
Tema 8.1. Conep:xanue y4eOHOT0 MaTepuaJia
MHororpaHHuKu Bepmunbl, pebpa, rpaHu MHOTOTpaHHUKA. Pa3BepTka. MHOroOrpaHHble YTJIBI. 10
Brinykibeie MHOTOrpanHuky. Teopema Ditepa.
[Tpusma. Ilpsimas u HaknonHas npusMa. [IpasunsHas npusma. [apamnenenunen. Kyo6.
IInpamupa. IlpaBunbHas nupamuaa. Y cedeHHas nupamua. Terpasap.
Cummerpu B KyOe, B mapajuiesienuIiesie, B IpU3Me U MUpaMUIe.
Ceuenus ky0a, IpU3MbI U MTUPAMUIBIL.
[IpencraBnenue o MpaBUIIbHBIX MHOTOTPAaHHHUKAX (TeTpadape, Kyoe, oKTajipe,
JOJIEKadIpe U UKOCAdPE).
IIpakTHYecKkHe 3aHATHSA (He NPedyCMOmpeHbl) -
KoHTpoabHbIe padoThl (e npedycmompersl) -
CamocTrosiTe/ibHasi padoTa 00y4alommuXcs (He npedycmMompena) -
Tema 8.2. Conep:xanue yueOHOro MaTepuajia
Tena u moBepxHoCTH Hunuuap u koHyc. YcedeHHbI KOHYC. OCHOBaHHE, BHICOTA, OOKOBAsi TTOBEPXHOCTD, 8
BpalcHus oOpasyroras, pazBepTka. OceBble CEYCHUS U CEUCHUS, TTapallieIbHbIe OCHOBAHUIO.

[ap u cdepa, ux ceuenus. KacarenpHas miockocTsb K cepe

IIpakTHYecKkne 3aHATHSA (He NPedyCMOmpeHbl)




KoHTpoabHbIe padoTsl (e npedycmompersl)

CamocTrosiTesibHAs padoTa 00y4aIOINXCS (He npedycMompena)

Tema 8.3. Coaep:xanue yueOHOro MmaTepuaJia
HN3mepenus B O6bem u ero u3mepenue. aTerpansHas hopmysa oobema. 8
reoMeTpuu ®opmyisl 00beMa KyOa, IpsIMOYTOJIBHOTO TIapajliesenuie a, MPU3Mbl, HIHUIHHAPA.
dopmyel 00beMa MHUPaMUIBI K KOHYca. DOPMYITHI TUIOIIAIU TOBEPXHOCTEN IUITUHAPA
1 KoHyca. ®opmyiiel o0beMa 1apa 1 miaomaau chepsl.
[TogoGue Ten. OTHOIIEHUS TUIOMIACH TOBEPXHOCTEH M 00HEMOB MOJOOHBIX TEJI.
IIpakTHYeckne 3aHATHSA (He NPedyCMompeHbl) -
KouTpoJbHbIe padoThl (He npedycmomperol) -
CamocTrosiTesibHAs padoTa 00y4aIOIINXCS (He npedycMompena) -
Tema 9. Coaep:xanue yueOHOro MmaTepuaJia
Hauaja ITocnemoBaTeILHOCTH. Croco0sl 3aJaHus u CBOMCTBa YHUCIIOBBIX 38
MaTeMaTH4eCKOro nocnenoBarenbHocTel. [lonstue o mpenene mocienoBaTenbHOCTH. CylllecTBOBaHHE
a”HaJIn3a. mnpezielia MOHOTOHHOW — OrpaHMYeHHOM mocnenoBarenbHOCTH. CyMMUpoOBaHUE
HNuTerpan u ero MoCJIeI0BaTeIbHOCTEN. beckoHeuHo yOBIBaromas reoMeTpuyeckasi Mporpeccus U ee
npuMeHeHHue. CyMMa.
[TpousBoanas. [TorsTie 0 Mpor3BOAHON (DYHKIINH, €€ TEOMETPUUICCKUN U HU3UICCKUI
CMBICII. YpaBHEHHME KacaTeldbHOM K Tpaduky ¢yHkuuu. IIpou3BOIHBIE CYyMMBI,
pa3HOCTH, WpOU3BENEHUs, uYacTHble. [IpOM3BOAHBIE OCHOBHBIX 3JEMEHTAPHBIX
¢bynkuuid. [IpumMeHeHue NPOU3BOJHOM K HMCCIENOBAaHMIO (DYHKIUH M MOCTPOCHHIO
rpadukoB. [Ipon3BogHbIe 00paTHON (HYHKIIMM ¥ KOMIO3UITUN (DYHKITHH.
[Tpumepsl UCTIONIB30BaHUS TTPOU3BOTHON IS HAXOXKICHUS HAWIYYILIEro PEUICHUs B
MPUKIATHBIX 3a7adax. Bropas Mpou3BOJHAs, €€ TCOMETPUUYECKHH U (U3UYECKUIN
cMbici. HaxoxaeHune CKopocTH s mporiecca, 3ajaHHoro (hopmysoi u rpadukom.
[lepBooOpaznas wu wuHTerpan. [lpumeHeHue ompeneNeHHOro HHTErpaiza Juis
HAXOXKJCHMS IUIONIAaN KpUBOJIMHEHHON Tpaneuuu. @opmyna Herotona-JlelOnuma.
[Tpumepsl MpUMeHEeHHsI UHTerpaia B pU3nKe U reOMETPUHU
IIpakTHYecKkne 3aHATHSA (He NPedyCMOmpeHbl) -
KouTpoJbHbIe padoThl (e npedycmomperol) -
CamocTrosiTesibHAs padoTa 00y4aIOIINXCS (He npedycMompena) -
Tema 10. Coaep:xanue yueOHOro MaTepuaJia
D1eMeHThI TEOPUH Co0mITHE, BEpOSTHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHHE BeposiTHOCTeH. [TonaTue o 12

BEPOSITHOCTE U

HE3aBUCHUMOCTH cOOBITHH. JIMCKpeTHas ciydaiiHasi BeJIMYMHA, 3aKOH e




MaTeMaTHYEeCKOM
CTATHCTUKH

pacnpeneneHus. UncioBble XapaKTEPUCTUKU JUCKPETHOM CIIy4aiiHOW BEJIMYUHBI.
IToHsATHE O 3aKOHE OONBIINX YUCEIL.

[IpencraBnenue AaHHBIX (TaOIHUIIBI, TUArPAMMBI, TPaQUKH), TeHEpaTbHAs
COBOKYITHOCTb, BBIOOPKa, CpeiHee apudmeTndeckoe, Meauana. [lonarue o 3agagax
MaTE€MaTUYECKOU CTaTUCTUKHU.

Pemrenne nmpakTuueckux 3a1a4 ¢ IPUMEHEHUEM BEPOATHOCTHBIX METOJOB.

IIpakTuyeckue 3aHATHSA (He NPedyCMOMPEHbL)

KoHTpoabHbIe padoThl (e npedycmompersl)

CamocTrosiTesibHAs padoTa 00y4aAIOIINXCS (He npedycMompena)

Tema 11.
YpaBHeHus u
HEpPaBeHCTBa

Conep:kanue y4eOHOT0 MaTepuaJia

YpaBHEeHHsT U CUCTEMBbl  ypaBHEHHMW. PanuoHanpHble, HPPALMOHAIIBHBIE,
IIOKa3aTeIbHbIE U TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCWJIBHOCTB ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcCHOBHBIE IIpHUEMBI UX pelIeHUs (pa3jiokKEeHWe Ha MHOXKMTENIM, BBEICHHE HOBBIX
HEU3BECTHBIX, MOJCTAaHOBKA, TPaQUUECKUIl METON).

Hepasencrsa. PannonainsHsle, UPPaLMOHAIILHEIE, IIOKa3aTeNbHbIE u
TPUTOHOMETPUYECKHE HEPaBEHCTBA. OCHOBHBIE IPUEMBI UX PELICHHUS.
Hcnons3oBanre cBOWCTB W rpaduKoB (GYHKIUA TPU PEIICHUWH YpPaBHEHUU U
HepaBeHCTB. Meron uHTepBaIoB. M300pakeHME Ha KOOPAUHATHOM IUIOCKOCTH
MHO’KECTBa

peLIeHU YPaBHEHUM U HEPABEHCTB C IBYMsI ICPEMEHHBIMU U UX CUCTEM.
IIpuknaneeie 3amaun. I[IpuMeHeHnMe MaTeMaTHYECKUX METONOB U1  PEIICHUS
COZIep KaTeNbHBIX 33/1a4 U3 pa3INyHbIX 00JacTell HAyKu U MPAKTUKH.

WNHTtepnperanus pe3ybrara, yu4eT peabHbIX OIPaHUYCHUMN.

20

IIpakTHYecKkne 3aHATHSA (He NPedyCMOmpeHbl)

KoHTpoabHbIe padoThl (e npedycmompersl)

CamocTrosiTe/ibHasi padoTa 00y4aloMXcs (He npedycmMompena)

Hroro 3a cemectp:

132

Koncynapranuu:

12

IIpome:kyTounas arrecTauus (3K3aMeH)

Bcero:

249




IIpumepHbIe TeMBI T0KJIAA0B (pedepaToB, COOOIEHMH)

— HenpepsiBHbIEe Ap00H.

— [IpumeHeHue CIOXKHBIX MTPOIICHTOB B SKOHOMUYECKHX pacyeTax.
[MapannensHoe TPOSKTHPOBAHHUE.

— CpenHue 3HA4YCHUS ¥ UX IPUMEHEHHE B CTATUCTHKE.

BekTopHoe 3a71aHue NpsiMbIX U IJIOCKOCTEN B MPOCTPAHCTBE.

— CrnoxxeHue rapMOHUYECKHUX KOJIeOaHUH.

— I'paduueckoe pernieHre ypaBHEHUN 1 HEPABEHCTB.

— IIpaBuiibHBIE U OJIYIIPABUIIbHBIE MHOTOTPAHHUKH.

— KoHnueckune ceueHus 1 UX IPUMEHEHUE B TEXHUKE.

— Ilonstue nuddepennnana u ero NPUIOKEHHUS.

— Cxembl NOBTOPHBIX UCIBITAHUHN bepHysuin.

— HccnenoBanue ypaBHEHU U HEPABEHCTB C ITApAMETPOM

2.3. XapakTepHCTHKA OCHOBHBIX BH/J0B YUeOHOI 1eATeIbHOCTH

00y4JarImnxcs

Coaepixanue o0yueHust

XapakTepucTHKA OCHOBHBIX BH/IOB /IeITEJIbHOCTH
o0yuaronierocsi

Pa3Butue nouaTus o
qHUCIIe

Beenenne O3HakoOMJIEHUE C POJIbIO MATEMAaTHUKHU B HAYKE, TEXHUKE,
9KOHOMHKE, NH()OPMAIIMOHHBIX TEXHOJIOTUSAX U MPAKTUICCKON
neaTesibHOCTH. O3HAaKOMIIEHHUE C LEISIMH U 33Jla4aMK U3YUYEHUsI
MaTeMaTHKU npHu cnenuanbHocTsx CIIO

Tema 1. Brimonnenue apupMeTHIeckux ASHCTBHIA HAJl YUCITaAMH, COYETas

YCTHBIE U MMCbMEHHbIE TpreMbl. HaxoxxeHne npuoiInKeHHbIX
3HAYCHUH BEJIMYMH U MOTPELIHOCTEH BbIUMCIIEHUH (a0COMOTHON 1
OTHOCHUTEJIBHOW); CPaBHEHHUE YHCIIOBBIX

BbIpakeHuil. Haxoxxaenne ommobok B mpeoOpa3oBaHUsIX U
BBIUUCIICHUSIX (OTHOCUTCS KO BCEM IYHKTaM IIPOrpaMMbl)

Tema 2.
Kopuu, crenenu u
sorapupmMbl

O3HaKOMJIEHHE C IOHATHEM KOPHsI N-i1 CTENEHHU, CBOMCTBaMU
paavKaIoB U MpaBUJIAMU CPaBHEHUSI KOpHE. DopMyIupoBaHHe
OIpEeIETICHUS KOPHS U CBOMCTB KOpHEH. BhIUNCIIEHHE U CPaBHEHHE
KOpHEH, BBINIOJIHEHUE IPUKUAKY 3HaueHUs KopHs. [IpeoOpa3zoBanue
YHCIIOBBIX M OYKBEHHBIX BBIPAKECHHM, COJCPIKALINX PaTHKAIIBL.
BeimonHenue pacueToB 1o (popMmyiiam, CoAepKaIUM paJuKalbl,
OCYIIECTBIISSE HEOOXOIUMBIE MTOICTAHOBKH U TIPE0Opa3OBaHMSL.
Onpenenenre paBHOCUIBHOCTH BBIPAKEHUH C paiMKaIaMH.
Pemrenne nppanOHaIbHBIX YPaBHEHUMN.

O3HaKOMJICHHE C IOHATHEM CTECIICHH C JCHCTBUTEIbHBIM
nokasaresneMm. HaxoxxieHue 3Ha4eHUH CTENIEHH, UCTIOJIb3Ysl U
HE00XOIMMOCTH UHCTPYMEHTANIbHbIE CPECTBA. 3alIUChIBAHHE
KOpH$ N-ii CTENEeHH B BUJIE CTETIEHU C JPOOHBIM MOKa3aTeIeM U
Hao000pOT.

@opMyIMpOBAHKUE CBOUCTB CTEIICHEN. BhIunCiIeHNE CTEEHEH ¢
palMOHAIbHBIM IIOKA3aTEJIEM, BBIIIOTHEHUE TPUKUAKN 3HAYCHHUS
CTEIIEHU, CDABHEHHE CTENECHEH.
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[TpeoOpa3oBanue YUCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
COJZIEpIKAIlMX CTENEHU, TPUMEHSIA CBOMCTBA. Pemenue
[I0KA3aTEJIbHBIX YPAaBHCHUM.

O3HakoMJIeHUE C IPUMEHEHUEM KOPHEHN U CTENEeHEHN MpU
BBIUHUCIICHUU CPCAHUX, NCIICHUU OTPE3KaA B «30JI0TOM CCUCHUN).
Pemennie npukiIaHbIX 3a71a4 HA CJI0KHbIE MPOLICHTHI

Tema 3.
IIpsiMBbIE U TUIOCKOCTH B
IIPOCTPAHCTBE

@opMyIMpPOBKa U MPUBEACHUE 10KA3aTEIBCTB IPU3HAKOB
B3aMMHOTO PACITOJIOKEHUS MPAMBIX U IUTOCKOCTEM. Pacrno3naBanue
Ha 4epTekKax U MOJENAX Pa3IMUHbIX CIy4aeB B3aUMHOTO
PaCIOJIOKEHUS MIPSAMBIX U MJIOCKOCTEH, apryMEHTHPOBAHUE CBOUX
CYXJICHUU.

DopMyJIMPOBAHUE ONIPEACIICHUI, TIPU3HAKOB U CBOMCTB
MapajuieIbHbIX U NEPIEHIUKYISPHBIX TUIOCKOCTEN, IBYTPAHHBIX U
JIMHEUHBIX YIJIOB.

BrinonHeHne nocTpoeHus yriaoB MEXay IPSMbIMU, IPSIMOU U
MJIOCKOCTBIO, MEXIY IJIOCKOCTSIMU IO OMKUCAHUIO U PACIIO3HABAHUE
MX Ha MOJIETISX.

[IpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOJI0KEHUS IIPSIMBIX U
IJTOCKOCTEH MIPH PEIICHUH 3a7ad.

N300pakeHne Ha PUCYHKAaX M KOHCTPYHPOBAHHUE HA MOJIEISIX
MEPIEHIUKYISIPOB U HAKIIOHHBIX K IUIOCKOCTH, IPSIMBIX,
napajvieIbHbIX JIOCKOCTEH, YIJIOB MEXKIY NMPSAMOU U MJIOCKOCTHIO U
000CHOBaHHUE TTOCTPOEHUSI.

Pemrenue 3a1au Ha BBIYMCIIEHUE TEOMETPUUECKUX BEJIUYUH.
OnurceIBaHKE PACCTOSIHUSA OT TOYKH JI0 TUNTIOCKOCTH, OT MPSIMOM 10
MIJIOCKOCTH, MEXK]TY TUIOCKOCTAMHM, MKy CKPEIIUBAIOIIUMUCS
MPSIMBIMU, MEX]Ty TPOU3BOJILHBIMHU (PUTYpaMU B TPOCTPAHCTBE.
DopMyIHPOBAHKE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O
pacCTOsTHUAX (TEOpPEM CYIIIECTBOBAHMS, CBOMCTBA).

N300paxkeHne Ha 4epTekax U MOJENSIX PACCTOSTHUS B 00OCHOBAHHE
CBOUX CyxaeHui. OnpenesieHre U BBIYUCIEHUE PACCTOSHUMN B
npoctpanctBe. [Ipumenenne Gopmyt U TeoOpeM IAHUMETPUN IS
penieHus 3aaay.

O3HakoMJIEHUE C MOHITHEM MMapajuIeIbHOTO MPOSKTUPOBAHUS U €TI0
cBorictBaMu. DOpMyIUPOBAHUE TEOPEMBI O TUIOIIAIN
OpPTOTOHAJIBLHOM MPOEKIIMM MHOTOYToJIbHUKA. [[puMenenue Teopun
JUTs1 0OOCHOBAHUS TOCTPOCHUH U BEIYMCIICHUM.
ApPryMEHTHUpPOBAaHHUE CBOUX CYKJIECHUW O B3AMMHOM PaCIOJIOKEHUN
IIPOCTPAHCTBEHHBIX (PUTYD.

Tewma 4.
KomOunaropuka

W3ydenue npaBuiia KOMOMHATOPUKHU U TPUMEHEHHE TIPU PEIICHUHN
KOMOWHATOPHBIX 3a]1a4.

Pemenne KoOMOMHATOPHBIX 3324 METOIOM repedopa U 1o MpaBHiTy
YMHOKEHHUS.

O3HaKoOMJICHHE C TIOHATUAMU KOMOMHATOPUKHU: Pa3MELICHUAMH,
COYETaHUSMHU, IEPECTAHOBKAMU U (POPMYJIaMH I UX BBIUUCIICHHUSL.
OOnbsicHeHHE U TpUMeHeHHe (HOpMyYIT 1711 BBIYUCICHUS
pa3MeNIeHN, MEPECTAHOBOK M COUECTAHUM MIPU PEIICHUHU 3a]a4.
Osnakominenue ¢ OuHomoMm HeioToHa u Tpeyronbaukom [lackass.
Pemenne npakTudeckux 3aad ¢ UCIOJIb30BaHUEM TIOHATUN U
PaBUI KOMOMHATOPUKHI

Tema 5.
KoopauHatsl 1 BEKTOpBI

O3HakoMmIIeHUE C TOHATHEM BeKTOpa. M3yueHue nekapToBoil
CUCTEMbI KOOPJIMHAT B IPOCTPAHCTBE, IOCTPOEHUE T10 3aJaHHBIM

15




KOOpJAMHATaM TOYEK U IJIOCKOCTEH, HaX0XAEHUE KOOPAUHAT TOYEK.
Haxosxnenue ypaBHEHUN OKPY>KHOCTH, CEephl, TIIOCKOCTH.
Brluncnenue paccTossHUN MEXy TOUKAMU.

N3yueHne cBOMCTB BEKTOPHBIX BEIWYHH, IPABUIT PA3IOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUII HAXO0XKICHUS
KOOpJMHAT BEKTOpPA B MPOCTPAHCTBE, TPABUII IEUCTBUM C
BEKTOPaMH, 33JaHHBIMU KOOpJUHATAMH.

[IpumeneHnne Teopur Npu pelIeHUH 3a/1a4 Ha IEUCTBUSA C
BEKTOpaMH.

N3yueHne cKaipHOTO MIPOU3BEIEHNS BEKTOPOB, BEKTOPHOTO
ypaBHEHUs NPSIMOU U IUIOCKOCTH. [IpuMeHeHne Teopun npu
pelIeHny 3a/1a4 Ha IEUCTBUS C BEKTOPaMH, KOOPANHATHBIA METOI,
IIPUMEHEHHUE BEKTOPOB Ul BBIYUCICHUS BEJINYUH YIJIOB U
pacCTOSAHUM.

O3HaKOMJIEHHE € JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aMMHOM DPACIOJI0KEHUH MPAMBIX U INIOCKOCTEN C
HICII0JI30BAaHUEM BEKTOPOB

Tema 6.1. N3yuenue paaraHHOTO METO/1a U3MEPEHHUSI YTIJIOB BPAILEHUS U UX

OCHOBHBIE TOHATHS CBSI3U C TpagycHOU Mepoid. 300paxeHue yrioB BpalieHus Ha

TPUTOHOMETPUU OKpPY’KHOCTH, COOTHECEHUE BEJINYMHBI yTJjla C €r0 PACIOIOKEHUEM.
dopMynHpOBaHKE OMPEACICHUH TPUTOHOMETPUICCKUX HYHKITUHA
JUTsl YTJIOB MIOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
TPEYroJbHUKA U OOBSICHEHHE UX B3aUMOCBSI3U

Tewma 6.2. [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB IJIs

OcHOBHBIE BBIYHMCJICHHS 3HAYEHUN TPUTOHOMETPUUECKUX (DYHKITUH TIO OHOM

TPUTOHOMETPUYECKHUE 13 HUX

TOXKJIECTBA

Tema 6.3. W3ydenue 0CHOBHBIX (POPMYII TPUTOHOMETPUU: (OPMYITBI

[IpeobpazoBanme CJIOXKEHUS, yABOCHHS, IPEOOPa30BaHUS CyMMBI

MPOCTEUIINX TPUTOHOMETPUYECKHUX (DYHKITUH B MPOU3BEJCHIE U TPOU3BEICHUS B

TPUTOHOMETPHUUECKHUX CYMMY U IPUMEHEHHE MPHU BBIYUCICHUN 3HAYCHUS

BBIpaXKCHUI TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIPOILEHUS €TO.
O3HakoMIJIEHHE CO CBOMCTBAMM CUMMETPHUM TOYEK HA €UMHUYHOMN
OKPY’KHOCTH M PUMEHEHHE WX JUTs BBIBOIA (DOPMYII IPUBEACHHUSI

Tema 6.4. O3HaKoOMJICHUE C TIOHITHEM OOPATHBIX TPUTOHOMETPUUECKHUX

Tpuronomerpuueckue (byHKIMHA.

ypaBHEHHUSI U W3yyenue onpenenennii apkCUHyca, apKKOCHHYca, apKTaHTeHca

HEpaBEHCTBA grcina, opMyIUpPOBaHUE UX, U300paKEeHIE HA CAMHIUYHOM
OKPYKHOCTH, IPUMEHEHHE NP PEIICHUH YpaBHEHUN

Tema 7. O3HaKOMJIEHHE C IOHATUEM [IEPEMEHHON, IPUMEPAMHU

OyHK1MU U Tpaduku

3aBUCUMOCTEN MEX1y IEPEMEHHBIMM.

O3HakoMJICHHE ¢ TIOHSITHEM TpaduKa, Onpe/IeieHre
MPUHAIICKHOCTH TOUKH rpaduky GyHkuuu. OnpeneneHue mo
(dbopMyIie mpocTeiiiiel 3aBUCUMOCTH, BH/Ia €e rpaduka.
Bripaxxenue o gopmyiie ogHOM MepeMEeHHON Yepe3 ApyTHeE.
O3HakoMJICHHE ¢ ompeesieHueM QyHKINH, (HOopMyITHpOBAHUE €TO.
Haxosxnenue obactu onpeneneHus U 00J1acTi 3HAYCHUH (PYHKITUN
O3HakOMJICHHE ¢ TpUMepaMu (PYHKIIMOHATBHBIX 3aBUCIMOCTEN B
peanbHBIX MPOLIECCAX U3 CMEKHBIX TUCHUIUIMH. O3HAaKOMIIEHUE C
JOKa3aTeJIbHBIMU PACCYKICHUAMHU HEKOTOPBIX CBOMCTB JIMHEHHON U
KBaJpaTUIHON (HYHKIIHH, TPOBEACHUE UCCIICIOBAHMS JINHEHHOM,
KYCOYHO-JIMHEHHOM, APOOHO-IIMHEHHON 1 KBaJpaTHUHON (PYHKIUH,
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noctpoeHue ux rpapukos. [loctpoenne u ureHne rpaguKoB
¢bynkumii. UccnenoBanue GyHKIINA.

CocraBieHnne BUI0B QYHKIHUH 110 TaHHOMY YCIIOBHIO, PELICHHUE
3a/1a4 Ha HKCTPEMYM.

Brimonnenue nmpeodpazoBanuii rpaduka GyHKIHH.

N3yyenue noHsaTHs 00paTHOM (PyHKIINH, ONIpeieTICHHE BUIa U
nocTpoeHue rpapuka oOpaTHON QYHKIMH, HAX0XKICHHE ee 00IacTu
ompesenaeHus: U obnactu 3HaueHui. [Ipumenenne cBorcTB pyHKITUI
IIPU UCCIIEI0BAaHUH YPAaBHEHUM U PEILICHUU 3a7a4 Ha SKCTPEMYM.
O3HakoOMJICHHUE C TIOHATHEM CIIOKHOU (DyHKIMU Bhrancienue
3Ha4eHUH (PYHKUUH 110 3HAYCHUIO apTryMEHTa.

Omnpenenenre No0KEeHNs TOUYKU Ha TpaduKe Mo ee KoopAuHaTaM 1
Ha000pOT.

Hcnonws3oBanre cBOMCTB GyHKIMN JJIs1 CPAaBHEHUS 3HAUCHUM
CTereHel u jorapudmos.

[TocTpoenue rpauKkoOB CTETIEHHBIX U JIOTapu(PMUIECKUX PYHKITUH.
Pemienue nokazaTenbHbIX U JTOrapuPMUUECKUX YPAaBHEHUH U
HEPaBEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HaKOMJIEHHE C IOHSITHEM HENPEPBIBHON NEPUOANUECKOM
dbyukun, GopMyIHpoOBaHUE CBOWCTB CHHYCA U KOCHHYCA,
MOCTPOSHHE UX TPaPHUKOB.

O3HaKOMJICHHE C TIOHATHEM FapPMOHHYECKUX KOJIeOaHUN 1
pUMEpPaMU TAPMOHHUYECKUX KOJIEOaHUH /IJIs1 OMMCAHUs MPOLIECCOB
B (pu3uke u Ipyrux oOJaCTSIX 3HAHUSA.

O3HaKOMJICHHE C TTIOHATUEM PA3PBIBHON MEPHOANYECKON (DYHKIIHH,
(dbopMynupoBaHHE CBOICTB TAHIT€HCA U KOTAHT'€HCa, TOCTPOEHUE UX
rpauKoB.

[IpumeneHnne cBOWCTB (PYHKIIUN JUTsl CDAaBHEHUS 3HAYCHUI
TPUTOHOMETPHUYECKUX (DYHKIMN, pEIIeHUS] TPUTOHOMETPHUECKUX
YpaBHEHU.

[TocTpoenne rpaduKoB 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIUI
U orpezieNieHue 1o rpadukaM UX CBOMCTB.

Brimonnenue npeodbpazoBanus rpa@ukos

Tema 8.1.
MHororpanHuku

Onucanue U XxapakTEPUCTUKA Pa3TUYHBIX BUJOB MHOTOI'PAaHHUKOB,
MIEPEUUCIIEHUE UX FIIEMEHTOB U CBOWCTB.

N300pakeHre MHOTOTPaHHUKOB U BBIMIOJTHEHHUE MTOCTPOCHUS Ha
M300paKEHUSIX U MOJIENISIX MHOTOTPAHHHUKOB.

Brruucnenue JIMHEHHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYypaIusaxX, apryMeHTUPOBAHUE CBOUX CYKICHHIA.
XapakTepucTruka U U300paKeHHe CEUCHHsI, Pa3BEPTKH
MHOT'OTPaHHUKOB, BEIYHMCIIEHHE IIJIOIIAJIEN TOBEPXHOCTEN.
[TocTpoenne npocTeHMX cedeHnit Ky0a, MpU3Mbl, MHPAMUIBL.
[Ipumenenne (pakToB U CBEACHUHN U3 INIAHUMETPHUH.
O3HakoMJIEHUE C BUAMU CUMMETPHUI B IPOCTPAHCTBE,
hopmyIupoBaHUE OMPEICICHUI U CBOMCTB. XapaKTEPUCTHKA
CUMMETPHUU TEJ BPAILLIEHUS U MHOTOTPaHHUKOB.

[IpumeHeHne CBONCTB CUMMETPUM TIPU PEIICHUH 3a/1ad.
Hcnonb30Banre mpuOOPETCHHBIX 3HAHUH TSI HCCTICIOBAHUS U
MOJEIIMPOBAHNUS HECTIOKHBIX 3a/a4.

N300pakeHre OCHOBHBIX MHOTOTPAaHHUKOB U BBITIOJTHCHUE
PUCYHKOB 110 YCIIOBUSIM 3a/1a4

Tema 8.2.

O3HakoMJICHHE C BUJIAMH TeJl BpaleHus, (OpMyIHMPOBAHUE HX
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Tena u moBepxHOCTH OIIpEICIICHUN U CBOMCTB.

BpAILICHUS ®opMyIHPOBAHKUE TEOPEM O CEUEHUU Iapa MIOCKOCTHIO U
IIJIOCKOCTH, KacaTeIbHOU K cdepe

XapakTepucTruka U U300paXeHHe Te BPaICHHsI, UX Pa3BEPTKH,
CCUCHMUSI.

Pemenue 3ana4 Ha NOCTPOECHHUE CEYEHUI, BBIYMCIIEHUE JIMH,
paccTosgHuM, yIioB, momanaei. [IpoBenenune qoka3aTeabHbIX
paccyXJIeHUI Mpu pelIeHnH 3a1au.

[IpumeneHne CBOMCTB CUMMETPHUM TP PEIICHUH 3a/1a4 Ha Tejla
BpallleHUsI, KOMOMHAIIUIO TE.

N3o0pakeHrne OCHOBHBIX KPYTJIBIX TEJ U BBHITTOJTHEHUE PUCYHKA 110
YCJIOBHIO 3a/1a4u

Tema 8.3. O3HaKOMJICHHE C TOHITUAMU IUIOMAIM U 00beMa, aKCHOMaMU U
W3MepeHns B TEOMETPUM | CBOMCTBAMH.

Pemenue 3a1a4y Ha BbIYMCIICHHUE TUIOMIAACH MIOCKUX (QUTYP C
NPUMEHEHHEM COOTBETCTBYIOLINX (hOpMYyI U (PAaKTOB U3
IIJITAHUMETPUH.

N3ydenne TeopeM 0 BEIYUCIECHUN 00bEMOB TPOCTPAHCTBEHHBIX TEII,
pelieHre 3a7a4 Ha MpuMeHeHue popMys1 BIYUCIIEHUS 00BEMOB.
N3zydenune GopMya 1Isl BHIUMCIICHUS TUIOMIA/IeH TOBEPXHOCTEH
MHOT'OTPAaHHUKOB U TEJ BPALLECHHUS.

O3HakoMIJIEHHE C METOJIOM BBIUMCIEHUS IIJIOIIA I TOBEPXHOCTH
cdepsl.

Pemenue 3aga4 Ha BhIYMCIIEHUE TIONIAJEN TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

Tema 9. O3HaKOMJIEHHE C IOHITUEM YHCIOBOW MOCIEA0BATEIBHOCTH,
Hauana criocobaMu ee 3aJaHusl, BHIYUCICHUSIMH €€ YICHOB.
MaTeMaTU4eCKOro O3HaKOMJIEHHE C IOHATHEM IIpeJiena 0CIEJ0BATEIbHOCTH.
aHau3a. O3HaKOMJICHHE C BBIUHCICHHEM CyMMbl OECKOHEYHOTO YHCIOBOTO
WNurerpai u ero psia Ha IpUMeEpEe BBIUMCIEHUS CYMMBI OECKOHEYHO yOBIBAIOIICH
IIPUMEHEHHE. F€OMETPUYECKON ITPOTrPECCUH.

Pemienue 3a1a4 Ha mpuMeHeHUE POPMYIIbI CyMMbI OECKOHEYHO
yOBIBaIOIIEH T€OMETPUICCKON TTPOTPECCHH

O3HaKOMJIEHHE C TIOHATHEM IPOU3BOJHOM.

Nzyyenue u popMynupoBaHue ee MEXaHUYECKOTO U
reOMETPUUYECKOTO CMBICIIA, U3YUEHHUE aITOPUTMa BBIUNCIICHHUS
MIPOM3BOIHOM Ha MPUMEPE BHIYMCIIEHUSI MTHOBEHHOM CKOPOCTU U
YTJI0BOT0 KO3 UIMEHTa KacaTeIbHOM.

CocraBneHnre ypaBHEHHS KacaTeIbHOM B 00IIEM BU/IE.

YcBoenue npasuil qudGepeHIupoBaHns, TaOIUIIbI TPOU3BOTHBIX
3JeMEHTapHBIX QYHKIHMH, MpUMeHeHue 11 qudhepeHnnpoBanus
(GYyHKIMH, COCTaBICHUS YPAaBHEHHS KacaTeIbHOM.

N3yuenue Teopem o CBA3M CBOMCTB (DYHKITUU M TIPOU3BOTHOM,
(hopMyIHpOBKaA HX.

[TpoBeneHme ¢ MOMOIILIO TPOU3BOTHON UCCIETOBAHUS (PYHKIIUH,
3aJJaHHOH (POPMYIIOA.

VYcraHoBeHNE CBSI3U CBOMCTB (DYHKITMU U TIPOU3BOJHOMN 110 MX
rpadukam.

[IpumeHneHne MpoU3BOIHOMN /ISl PEIIeHUs 3a/1a4 Ha HaX0XK/IEHUE
HanOOJIBIIEr0, HAUMEHBILIETO 3HAUCHHSI U Ha HAXO0XKJICHHUE
JKCTpeMyMa.

O3HakoOMJICHHE C TIOHATHEM WHTETpalia U IepBOOOPa3HOM.
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W3ydenue npaBuiia BHIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Hprorona—JleliOuura.

Pemienue 3a1a4 Ha CBsI3b MIEPBOOOPA3HON U €€ TIPOU3BOTHOM,
BBIYHMCIICHHE TTIEPBOOOPA3HOM JIJIs1 JAaHHOU (DYHKITHH.
Pemenue 3ai1a4 Ha IpUMEHEHNE NHTETpaJIa )i BBIYUCICHUS
(U3MYECKUX BEIUYUH U IUIOIAAeH

Tema 10.
DEMEHTHI TEOPUH
BEPOATHOCTEN U

M3Yy4YEeHHE KJIACCUYECKOI0 ONpeesIeHUs] BEPOSATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenue npuMepoB BEIYUCIIEHUS BEPOSITHOCTEN. Perienue

MaTeMaTU4eCKOU 3aJ1a4 Ha BBIYUCIICHUE BEPOSATHOCTEH COOBITUI

CTaTHUCTUKH O3HaKOMJICHHE € IPEICTaBICHUEM YMCIOBBIX JaHHBIX U UX
XapaKTepUCTUKAMHU.
Pemenune npakTrueckux 3agad Ha 00pabOTKY YMCIIOBBIX JaHHBIX,
BBIYHMCIICHUE UX XAPAKTEPUCTUK

Tema 11. O3HakoMJIEHUE C TPOCTEUIIIMMH CBEICHUSIMU O KOPHSIX

YpaBHeHuUs U anreOpandecKnx ypaBHEHUH, MOHATUAMH UCCIIEJOBAHUS YPaBHEHUH

HEPABCHCTBA Y CHUCTEM yPaBHEHHUH.

W3ydenue Teopun paBHOCHIIBHOCTH YPaBHEHUH U €€ MPUMEHEHHUSI.
IToBTOpEHUE 3anucy perieHus CTaHAAPTHBIX YPaBHEHUH, IPHEMOB
npeoOpa3oBaHusl ypaBHEHUH JIJIsl CBEJICHUS K CTAaHJApPTHOMY
YpaBHEHHUIO.

Pemienue panioHabHBIX, HPPAIMOHATBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUHN U CUCTEM.

Hcnonb3oBanne CBOMCTB U TpaKOB (PYHKIU U1 peLIeHus
ypaBHeHMH. [loBTOpeHre OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.
Pemenue ypaBHEHHH ¢ IPUMEHEHUEM BCEX TPUEMOB (pa3IoKEHHUs
Ha MHO>KUTEJIN, BBEIEHUSI HOBBIX HEU3BECTHBIX, II0JICTAHOBKH,
rpauuecKoro MeToa).

Pemienue cucrem ypaBHEHHI C TPUMEHEHUEM PA3IMYHBIX
CII0CO0O0B.

O3HakoMJIeHHE C OOLIMMHU BONIPOCAMH PEILIEHHs] HEPABEHCTB U
UCTIOJIb30BAHNE CBOMCTB U TpapuKoB (PYHKIUI MpU pelieHnn
HEpPaBEHCTB.

Perienue HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

[TpumMeHeHre MaTeMaTHYECKUX METOJIOB ISl PELICHHUs

COJIEp KATENBbHBIX 331a4 U3 pa3IM4YHbIX 00JacTell HayKu U
npakTuku. HTEprpeTupoBanue pe3yabTaToB C yU€TOM pealbHbIX
OTpaHUYCHUHN
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3. YCJOBUS PEAJIM3ALIMUA YUYEBHOM JUCIUIIIAHBI

3.1. TpeGoBaHUA K MUHUMAJIBLHOMY MAaTE€PHATbHO-TEXHUYECKOMY
o0ecmeYeHnIo

Kabunetr MmaTeMaTuku.

O6opynoBanne yueOHOTO KaOMHETA:
KOMIUIEKTHI CTICIIMATU3UPOBAHHON y4eOHOM MeOeu;
HarJIsIHBIC TTIOCOOWS;
TEXHUUYECKas JOKYMEHTAIIHS,
J0CKa KJIacCHasl.

e

TexHuueckue cpeacTBa O0yICHHS:
1. KOMITBIOTED C  YCTAaHOBJICHHBIM  JIMIICH3WOHHBIM  NPOTPaMMHBIM
obecneuenueM OC Windows, MS Office ¢ Beixogom B ceTb «HTEpHET 1
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeILHYIO CPEy;
MIPOCKTOP;
3. JKpaH.

N

3.2. Undopmanuonnoe odecnedenue oOydyenusi IlepeueHb yueOHBIX
U3IAHUH, TONOJHUTEIbHOM JuTepaTypsol, UHTEpHET-pEecypcoB

OcHoBHas auTEpaTypa:

1. AmumoB III. A. Maremaruka: anreOpa M Havaja MaTeMaTHYECKOTO
aHanau3a, reomeTpus. AusreOpa M Havajga MaTeMaTudeckoro axanmuza. 10-11
kyaccel. bazoBeliit u yriyonéunsiit yposuu. / IILA. Anumos, FO.M. Konsarun, M.B.
Ba. - Mocksa: IIpocsemenue, 2023. - 463 c. - ISBN 978-5-09-101564-5. - URL.:
https://ibooks.ru/bookshelf/390726/reading

JlonotHUTeIbLHAS JTUTEPaTypa:

1. umaue, B. C. Maremaruka: y4yeOHUK W TMPAKTUKYM JJISI CPEIHETO
npodeccruoHanbHoro obpaszopanus/ B. C. Illunaues; mox pemakumeit A. H.
TuxonoBa. — 8-¢ uza., nepepad. u gomn. — Mocksa: U3aarensctBo FOpaiit, 2021. —
447 c. — (Ilpodeccuonanbaoe oopazoBanue). — ISBN 978-5-534-13405-6. — Tekcr:
anektponHbii // OBC Kpaiit [caiit]. — URL.: https://urait.ru/bcode/469417

2. Jopodeea, A. B. Marematuka: yuyeOHUK MJiI  CpPEIHETO
npodeccuonansHoro oopazosanus / A. B. lopodeera. — 3-e uzg., mepepad. u JI101.
— MockBa: M3patensctBo IOpaiit, 2020. — 400 c. — (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-03697-8. — Tekcr : anexkrponnsiit // IbC Opaitt
[caiiT]. — URL.: https://urait.ru/bcode/449047.

3. Maremaruka. [IpakTukym: y4yeOHOe TocoOME JJISI  CPEIHETO
npodeccuoHanpHoro obpazosanus / O. B. TarapuukoB [u np.]; mon oOmeit
penaknueit O. B. TatapaukoBa. — Mocksa: U3narensctBo HOpaiit, 2021. — 285 c. —
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(ITpodeccuonansHoe obOpaszoBanue). — ISBN 978-5-534-03146-1. — URL:
https://urait.ru/bcode/470068

4, Kyuep, T. II. Marematuka. TecTel: y4eOHOE mOCOOHME Il CpPEIHEro
npodeccuonanbHoro oopazoBanus/ T. I1. Kydep. — 2-e uzn., ucnp. u gomn. — Mocksa:
NznarensctBo KOpaiit, 2021. — 541 c. — (Ilpodeccuonansroe odpazoBanue). — ISBN
978-5-534-10555-1. — URL.: https://urait.ru/bcode/470424

5. Kpemep, H. III. Martemartuka nnsi Koyuiemken: ydeOHoe mocoOue aiis
cpenHero mnpodeccruoHanbHOTO oOpazoBanus [/ H. 1. Kpemep, O. T.
Koncrantunosa, M. H. ®puaman; non penakuuerr H. L. Kpemepa. — 10-e u3n.,
nepepad. u mom. — MockBa: WM3marensctBo [Opaiit, 2021. - 346 c. —
(ITpopeccuonansuoe obpaszoBanue). — ISBN 978-5-534-05640-2. — URL:

https://urait.ru/bcode/469282

6. boromonos, H. B. Marematuka. 3amgauu ¢ pemeHussiMu B 2 4. Yacte 1:
ydeOHOe TocoOme misi cpemaHero mnpodeccroHanbHOro obOpaszoBanus / H. B.
boromonos. — 2-e u3a., ucnp. u gom. — Mocksa: MznarensctBo FOpaiit, 2021. — 439
c. — (IIpodeccuonansuoe obpazosanme). — ISBN 978-5-534-09108-3. — URL:
https://urait.ru/bcode/470790

/. boromonos, H. B. Marematuka. 3amgauu ¢ pemeHusiMu B 2 4. Yactp 2:
ydyebHOe mocobue i cpeaHero mnpodeccuoHanbHoro oodpaszoanus/ H. B.
boromonos. — 2-e 3., uctp. u gom. — Mocksa: M3narensctBo Opaiit, 2021. — 320
c. — (Ilpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-09135-9. — URL:
https://urait.ru/bcode/470791

8. Kosznos B.B. Maremaruka: anredpa u Hayaia MaTeMaTU4eCKOTo aHaIH3a,
reomerpust: yueOonuk mnsi 10 kmacca 00meoOpa3zoBaTeNbHBIX OpraHU3alU.
bazoBeiit u yriny6néuneiii ypoBuu/ B.B. Kozno, A.A. Huxutun. — Mocksa:
Pycckoe cmoo, 2020. — 464 c¢. — ISBN 978-5-533-00359-9. - URL:
https://ibooks.ru/bookshelf/374152/reading

9. Kosznos B.B. Maremaruka: anredpa u Hayajia MaTeMaTUYeCKOTO aHaAIH3a,
reomeTpusi: yueOHuUK s 11 kmacca oO0meoOpa3oBaTeNbHBIX OpTraHU3aIMi.
bazoBeiii u yrayonéussiii ypoBHu/ B.B. KoznoB, A.A. Hukutud. — Mocksa:
Pycckoe cnoo, 2020. — 464 c. — ISBN 9/78-5-533-00274-5. — URL:
https://ibooks.ru/bookshelf/374166/reading

HNuTepHeT-pecypesl:

1. UndopmalinoHHble, TPEHUPOBOUYHBIE M KOHTPOJIBHBIE MAaTEpHAJIbI:
www.fcior.edu.ru.

2. Enmunas koyekiuu udpoBhIX 00pa30BaTeNbHBIX PECYpPCOoB: WWW.SChool-
collection.edu.ru.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSI YUYEBHOUN

JUCIMILTAHBI

KOHTpOJIB N OIICHKA PE3YJIbTATOB OCBOCHHUA JUCHUIIIMHBI OCYIICCTBIIACTCSA
npernoaaBaTciicM B IIPOHCCCC IMPOBCACHUA SaHHTHﬁ, TCKYHIICTO U ITPOMCIKYTOYHOIO
KOHTPOJIA, a TAKKC BBITIOJIHCHUSA O6y‘-IaIOI]_II/IMI/IC$I WHIWBUYAaJIbHBIX BaﬂaHHﬁ.

Pe3yabTarsl 00y4enust
(TMYHOCTHBIE, IPeAMETHbIE, MeTaNpeAMeTHbIE)

®opMbI U METO/IbI KOHTPOJISA U
OIICHKH Pe3yJbTATOB 00y4eHUs

JUYHOCNIHbIX .

c(OpPMUPOBAHHOCTh TPEJCTABICHUNA O MaTeMaTUKE Kak
YHUBEPCAJIbHOM $I3BIKE HAyKH, CpPEICTBE MOJECIUPOBAHMS
SIBJICHUU ¥ MPOLECCOB, UACSIX U METOJaX MaTEeMAaTHKU

— WHIUBUIYATBHBIA U / WK
rPYNIOBOM YCTHBIN OMpPOC

MMOHUMaHUE 3HAYMMOCTM MATEMAaTHKH JUIi  HAY4YHO-
TEXHUYECKOTO TIporpecca, CGOpMUPOBAHHOCTH OTHOIIIEHHUS K
MaTeMaTHKe KaK K YacTH OOIIEeYeNIOBEUECKON KYIbTYPHI
yepe3 3HAKOMCTBO C HCTOPUEUW pa3BUTHS MATEMAaTHKH,
ABOIIOHUEH MaTeMAaTUUECKUX U

—WHAWBUYaJbHbIN U [ WK
rPYNIOBOM YCTHBIN OMPOC
—HWHIUBUIYyaJIbHas WU
rpymnmoBas pabora
(mpencraBieHUE BBHITOJTHEHHOTO
3aJIaHMs).

pa3BUTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO
BOOOpaXEHUS, AITOPUTMUYECKON KYJIBTYPbI, KPUTUYHOCTH
MBIIJICHUST Ha YypOBHE, HeoOxomuMmoMm Juisi  Oymymiei
npo(ecCHOHANBHON ~ ACSITENFHOCTH, [UISI  TPOJOKCHHUS
00pa3zoBaHus U cCaMO00Opa30BaHUS

—WHIUBUIYJbHBIN U [ UK
IPYIIIOBON YCTHBIN OIPOC
UHIUBUAYaTbHAS] LU

— rpymnmnoBas pabora
(mpexncraBiieHUE BBIITOJIHEHHOTO
3a/TaHMS)

OBJIQ/ICHUE MAaTEMaTHYECKUMHU 3HAHUSMH U YMEHUSIMH,
HEOOXOIMMBIMH B TIOBCEIHEBHOW JKU3HU, JUISI OCBOCHHS
CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCUUIUIMH U JUCIHUILIUH
poQeCCHOHAIBHOTO ITUKJIA, JJI TTOJTydeHHUs 00pa30BaHUs B
o0nactsx, He TpeOyroImuX YriayOleHHOH MaTeMaTHYeCKOM
MIOJITOTOBKH

— UHJIUBUTyATBHBIA OITPOC
— MPOBEPKA BBHITOTHEHUS
IMOCTaBJIECHHBIX 3a1a4

TOTOBHOCTH U CTOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIE
caM000pa30BaHuI0, HA TPOTSHKCHUH BCEH KHU3HU;
CO3HATENIbHOE OTHOIIIEHUE K HETPEPHIBHOMY 00pa30BaHUIO
KaK yCIIOBUIO YCIIEITHOM MpodecCHOHaTbHON 1
OOIIIECTBEHHOM JE€ATECILHOCTH

— UHJUBUIyaJIbHBIA OIIPOC
— IIPOBEPKA BBIIIOITHEHUS
[IOCTaBJICHHBIX 3a1a4

TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITEIbHON TBOPUECKOM
Y OTBETCTBEHHOM JEATEIBHOCTH

— UHJIMBUYaJIbHBIN OMPOC
— [IPOBEPKA BHITIOJTHEHUS
MOCTABIICHHBIX 33724

TOTOBHOCTP K KOJUIGKTUBHOM paboTe, COTPYTHUYECTBY CO
CBEpPCTHHUKAMH B 00pa30BaTeIbHOU, OOIIIECTBEHHO
MIOJIE3HOM, Y4EOHO-MCCIIEI0BATEIbCKOM, MPOSKTHON 1
JIPYTHX BUOAX ACSITETLHOCTH

— UHIUBUIYaJIbHBINA U / UITN
IPYIIIOBOM YCTHBIN OIIPOC

— UHIUBUyaTbHAs WIN
rpyImmoBas padbora
(mpexncraBieHUE BBIITOJIHEHHOTO
3a/T1aHMS)

OTHOIIIEHHE K TPOPECCHOHATLHOMN IEATEIIEHOCTH KaK
BO3MOXHOCTH Y4aCTUA B PCIICHUHU JIMYHBIX, O6H.I€CTB€HHBIX,
TrOCYJIapCTBEHHBIX, O0IIEHAIIMOHATBHBIX MTPOOIEM

— UHIUBUIYaJIbHBINA U / UITN
TPYNIOBOM YCTHBIN OMpoc
WHIUBUAYaTbHAS WU

— rpymnmoBas pabota
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(peacTaBiieHUE BBITOJIHEHHOTO
3a/T1aHMS)

Memanpe()Memelx:

YMEHUE CaMOCTOSITENIBHO OIPEIEIIATh LEIU ACITEIBHOCTU U
COCTABJIATH IUIAHBI AEATEIBHOCTH; CAMOCTOSATEIBLHO
OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JeATEIbHOCTD; UCII0JI30BATh BCE BO3MOXKHBIE PECYPCHI IS
JOCTH>KEHMS TIOCTABJICHHBIX LIEJIEH U pealn3aliiy IIJIaHOB
NeSITeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATErHH B
Pa3JIMYHBIX CUTyalUsIxX

— WHIUBUAYaIbHBIN OMPOC
— MpPOBEpKa BHITIOJHEHUS
MOCTaBJIEHHBIX 3a/1a4

YMEHHE MPOTyKTHBHO OOIIAThCS U B3aUMOJICHCTBOBATH B
MPOIIECCE COBMECTHOM JEATEIILHOCTH, YIUTHIBAThH MTO3UIIUN
JPYTUX YYACTHUKOB JICATEILHOCTH, Y(P(HEKTUBHO pa3peniaTh
KOH(JIUKTBI

—HMHIUBUIYATBHBIN OMPOC
—TpOBEPKA BBHITOTHEHUS
IMOCTaBJIECHHBIX 3a1a4

BJIaJICHUE HaBBIKAMH IMO3HABATEIHHOU, yueOHO-
HCCJIEIOBATEIBCKOM U MPOEKTHOU JesITeIbHOCTH, HaBBIKaMH
paspenieHus mpoosieM; CriocoOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PELICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3IMYHbIX METOI0B
MO3HAHUS

—MHIUMBUAYAJIBHBIN OIPOC
—IPOBEPKA BBINOJHECHUS
MOCTaBJICHHBIX 3aJ1a4

TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSTEIbHOM
UH(POPMALMOHHO-TIO3HABATEIBHOM e TEIbHOCTH, BKIIIOYAsI
YMEHUE OPUEHTHUPOBATHCS B PA3JIMUHBIX HCTOYHUKAX
uH(pOpMalUU, KPUTUYECKU OLIEHUBATh U HHTEPIIPETUPOBATH
H(}OpPMaIINIO, TOJYYaEeMYI0 U3 Pa3INYHBIX HCTOYHUKOB

— WHIUBHUAYAJIBHBIA OMPOC
—IMPOBEPKA BBITOTHEHUS
MMOCTaBJICHHBIX 3a1a4.

BJIaACHUC A3BIKOBBIMU CPCACTBAMUA: YMEHUC ACHO, IOTUIHO
1 TOYHO H3Jjiaratb CBOIKO TOUKY 3pCHH:A, UCITIOJIB30BATh
AZICKBATHBIC A3BIKOBBIC CPEACTBA

— MHIMBUAYAJIBHBIA U / UK
IPYIIIOBOM YCTHBIN OIPOC

— IIPOBEPKA BBINOJIHCHUS
IIOCTaBJICHHBIX 3a/a4.

BJIQ/ICHUE HABBIKAMU TO3HABATEILHOU PEIICKCUH KaK
OCO3HAHUs COBEPIIAEMBIX JACHCTBUI U MBICIIUTEIbHBIX
IIPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAHMI, IPAHUIL] CBOETO
3HAHUS U HE3HAHUs, HOBBIX [T03HABATENIbHBIX 3314 U
CPENCTB JUISl UX TOCTHKEHUS

— WHAUBUAYAIBHBIN OMpPOC
— TPOBEPKA BBHIMOJIHEHUS
MMOCTaBJICHHBIX 3a1a4

LEJIEYCTPEMIICHHOCTh B TIOUCKAX U MPUHSATUU PELICHUH,
CO00pPa3UTENHLHOCTD U UHTYHUIIUS, PA3BUTOCTh
MPOCTPAHCTBEHHBIX MPEJICTABICHUN; CTOCOOHOCTh
BOCIPUHUMATh KPacoTy U TApMOHHIO MUpa

— WHJIUBUAYAJIBHBIA OMPOC
— MPOBEPKA BBITOTHEHUS
MMOCTaBJICHHBIX 3a/1a4

npeoMemHblX.

c(hOpMUPOBAHHOCTH MPEACTABICHUN O MAaTEMAaTHKE KaK
YaCTU MUPOBOMU KYJIBTYPbI U MECTE MaTEMAaTUKH B
COBPEMEHHOM MUBUIIN3AIINH, CTTOCO0AX OMMCAHUS SBICHUI
peaIbHOTO MUpPa Ha MATEMATHYECKOM SI3bIKE

— UHJIMBUYaJIbHBIN OMPOC
— [IPOBEPKA BHITIOJTHEHUS
MOCTABJIECHHBIX 3a/1a4

c(hOpMUPOBAHHOCTH MPEACTABICHUN O MaTEMaTHUYECKHUX
MOHITHUSIX KaK BOXKHEUIIINX MAaTEMATHUECKUX MOJIEIISX,
MO3BOJISIOIIMX OMUCHIBATH U U3y4aTh Pa3HbIE MPOLECCHI U
SIBJICHUS; TOHUMaHUE BO3MOKHOCTH aKCMOMAaTHYE€CKOTO
MOCTPOCHHUS MaTEMaTHUYECKUX TEOPHil

— UHJIMBUTyaJIbHBIM OIIPOC
— [IPOBEPKA BHITIOJTHEHUS
MOCTABJIECHHBIX 3a/1a4

BJIQJICHUE METO/IaMH JI0KA3aTENbCTB U AJITOPUTMOB
pelIeHUs, yMEHHE UX IPUMEHSTh, IPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKIEHUS B X0JI€ PEIICHUS 3a]a4

— MHJIUBUYaJIbHBIN ONPOC
— IIPOBEPKA BBINOJHEHUS
MOCTaBJICHHBIX 3aJ1a4
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BJIa/ICHNE CTaHIaPTHBIMU IIPUEMaMU PELICHUS
PalMOHAIBHBIX U UPPALMOHAIBHBIX, TOKA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUH U
HEPaBEHCTB, UX CUCTEM; UCITOJIb30BAHNE FOTOBBIX
KOMIIBIOTEPHBIX NPOTrpaMM, B TOM YHUCIIE I TOMCKA Iy TH
peUIeHuUs U WUTFOCTPALIMK PEUICHUS] ypaBHEHUN U
HEPaBEHCTB

— UHAVBULYAJIBHBIN OIIPOC
— IIPOBEPKA BBIIIOIHEHUS
[IOCTaBJICHHBIX 3a1a4

c(OpPMHPOBAHHOCTD NPEACTABICHUN 00 OCHOBHBIX MOHATHUAX
MaTEeMaTUYeCKOro aHaJIn3a U UX CBOMCTBAX, BIaJCHUE
YMEHHEM XapaKTepHU30BaTh MOBEACHUE (PYHKIUH,
WCITOJIb30BAaHUE MTOTYYEHHBIX 3HAHUM JI1 OUCAHUs U
aHaJIN3a PeaJIbHBIX 3aBUCUMOCTEN

— MHJIMBUTY AITbHBINA OTIPOC
— [IPOBEPKA BHITIOTHEHUS
MOCTaBJIECHHBIX 3a/1a4

BJIaACHNUEC OCHOBHBIMU ITOHATUAMU O IIJIOCKUX U
IPOCTPAHCTBEHHBIX TEOMETPUIECKUX (pHUTypax, Ux
OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh FeOMETPUIECKUE PUTYPBI HA YEPTEXKAX,
MOZACIIIX U B pCAJIbHOM MUPC; TPUMCHCHUC N3YYCHHBIX
CBOMCTB reoMeTpuueckux puryp u GopmMyt s pemeHus
TEOMETPHUYECKUX 3a7a4 U 3a7a4 C MPAKTUYECKUM
coJiepKaHueM

— UHAVBULYAJIBHBIN OIPOC
— IIPOBEPKA BBIIIOIHEHUS
[IOCTaBJICHHBIX 3a/1a4

c(hOpMHUPOBAHHOCTH MPEACTABICHUH O TpoIeccax u
SBJICHUSX, UMEIOIIUX BEPOSITHOCTHBIN XapakTep,
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peaIbHOM MUDE,
OCHOBHBIX MOHSTHSIX 3JIEMEHTApHOI TE€OpUU BEPOSATHOCTEH;
YMEHUU HaXOJUTh U OLIEHUBATh BEPOSATHOCTU HACTYTUICHUS
COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYALUSIX U
OCHOBHbBIE XapaKTEPUCTUKHU CIIy4alHbIX BETUUNH

— UHAVBULYAJIBHBIN OIPOC
— IIPOBEPKA BBIIIOIHEHUS
[IOCTaBJICHHBIX 3a1a4

BJIaJICHUE HABBIKAMH MCIIOJIb30BAHUSA TOTOBBIX
KOMIIBIOTEPHBIX IIPOrPAMM IIpU PELICHUHU 3a1a4

— UHJIMBUYaJIbHBIN OMPOC
— [IPOBEPKA BHITIOJTHEHUS
MOCTaBJIECHHBIX 3a/1a4
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