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Pabouas mporpamma y4eOHON NHMCUMIUIMHBI «MaTeMaTHKa: anredpa u Haudajia
aHanu3a, TeOMETPUS pa3paboTaHa B COOTBETCTBUUM C TpeOOBaHUSMU
denepabHOTO TOCYAapCTBEHHOI0 00pa3zoBarenbHoro cranaapra (naisee — GI'OC)
cpenHero oOmero oOpa3zoBaHus, ¢GefepalbHOIO TOCYJIapCTBEHHOIO CTaHAapTa
cpennero mnpodeccuonanbHoro obpaszoBanusa (manee — CIIO) mo mnpodeccun
08.01.25 Macrep OTIEJOYHBIX CTPOHUTEJILHBLIX H JE€KOPATHBHLIX pPadoT,
PEKOMEHJIAlMAMM TI0 OpraHU3alliy MOJYYEHHUs CPeHEro o0miero oopa3oBaHus B
npeenax OCBOCHHUsSI 00pa30BaTeNbHBIX MPOTPAMM CPETHETO MpOo(deccCroHATBHOTO
oOpa3oBaHMsi Ha 0a3e OCHOBHOIO OOMIETO OOpa30BaHUSA C YUYETOM TpeOOBaHHIA
denepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U TMOIy4aeMOM
npodeccun  HadabHOTO  TpodecCHOHATBLHOTO  O0Opa3oBaHWs  (ITUCHMO
JlenapTameHTa rocy1apCTBEHHOM MOJIMTUKYU B cpepe MOATOTOBKH pabOUnX KaJpoB
u 1110 Munob6puayku Poccun ot 17.03.2015 Ne 06-259), npumepHOil OCHOBHOM
oOpa3oBaTeIbHON IIpOTpaMMbl cpeaHero ooOmero oOpa3oBaHUs, OA0O0pEHHOMU
pemieHreM (enepanbHOro y4eOHO-METOAMYECKOIO0 OOBEAUMHEHMS] MO 00IIeMy
oOpa3oBaHuI0, MPOTOKOJ OT 28 uroHs 2016 1. Ne 2/16-3.
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1. TACIIOPT TPOT'PAMMBI YYEBHOM JTUCIUTIIMHBI
«MATEMATHUKA: AJITEBPA U HAUYAJIA AHAJIN3A,
TEOMETPUSI»
1.1. O6n1acTh NPUMEHEHUSI TPOTPAMMBI YHeOHOH TUCIIATIIMHBI
[IporpamMmma ydeOHOW IUCIUIUTMHBI «MaremaTuka: anreOpa W Hadaia
aHalln3a, TEOMETPHI» SBIIICTCS YacThi0 0OIIEe00pa3oBaTeNLHOTO  ITUKJIA
MpOTrpaMMbl TOJATOTOBKU KBAJIU(PUIIMPOBAHHBIX pabouux (ciayxkamux) (manee —
[TITKPC) no mpodeccun cpemnero mpodeccuonansuoro oodpazoanust: 08.01.25
MacTep OTAeIOYHBIX CTPOUTEIBHBIX M JCKOPATUBHBIX padOT

1.2. Mecto y4yeOHo# aucuumiaudbl B cTpykrype HHITKPC

YyebHasg JUCHUIUIMHA SBISETCA JUCUUIUIMHOW 00111e00pa3oBaTeIbHOIO
y4eOHOTr0 IMKJIa B COOTBETCTBUM C TEXHUUYECKUM IpoduieM MpodeccruoHaIbHOIo
oOpa3oBaHUs.

YpoBeHb OCBOSHUS Y4YEOHOM JUCHUIUIMHBI B cooTBeTcTBUU ¢ DI'OC
cpeaHero ooiiero oopasoBaHus 0a30BBIil.

VYuebHas TUCHMIUIMHA OTHOCHTCS K mpeaMeTHou obnactu ®I'OC cpeanero
obOmero obOpazoBanusi «EcrecTBeHHble Haykw» o0O0Imed U3  00sg3aTENbHBIX
MpPEeIMETHBIX o0acTei

Peanuzanuss  coxmepkaHusi ~ ydyeOHOM  AMCIHUIUIMHBI  TPEANOJaraet
coOJII0/ICHUE TMPUHIMNA CTPOTOM TMPEEMCTBEHHOCTH IO OTHOIICHHUIO K
COJIepKaHMIO Kypca (DU3UKHU HA CTYNIEHW OCHOBHOI'O O0IIIEro 00pa3zoBaHusl.

B To xe BpeMs yueOHas NUCHUIUIMHA «MaTeMaTHKa: ajredpa W Hauaja
aHajau3a, TeOMETpus» JJid NpodecCuoHaIbHBIX 00pa3oBaTEIbHBIX OpraHu3aIui
00J1ajaeT caMOCTOATEIbHOCTHIO U 1IETbHOCTHIO.

Pabouass mporpamma y4eOHOW MAMCIMIUIMHBI «MaTeMaTHKa: ajuredpa Hu
Hayaja  aHalu3a, TeOMETPH» MMEET  MEXKIPEIMETHYIO  CBSI3b  C
oOmieoOpa3oBaTeNbHBIMU  yUY€OHBIMU  AUCHUIUIMHAMH  (QU3HKA,  XUMUS,
uHdopmaTHKa.

N3ydyenne  yueOHOM  muciuIuimHbl  «MaremaTukay  3aBepIacTcs
MIPOMEKYTOUHOM aTTeCTalueH B dbopme ouppepenyuposarnroco
3auema(lcemecmp) N 3aKaHYUBACTCS U3YUYCHUE IK3AMEHOM(4cemecmp) B pamMKax
ocBoenust [ITTKPC na 6a3e ocHOBHOTO 00111€TO 00pa30oBaHUsI.

1.3. [lnanupyemMble pe3yabTaThbl OCBOECHHUS Y4€OHOI TN CHUTITUHBI
[Tnanupyemblie pe3yabTaThl OCBOCHUS YI€OHON AUCITUTUIMHBIL:
JMYHOCTHDbIE Pe3YJbTAThI:

e chOpMUPOBAHHOCTH MPEJICTABICHUIN O MaTEMaTHUKE KaK YHUBEPCATILHOM SI3BIKE
HayKH, CPEJICTBE MOJICIUPOBAHUS SIBIICHUW U MPOILIECCOB, UACSAX U METOAAX
MaTEMaTHUKH;

e IIOHMMAaHME 3HAYMMOCTA MATEMATHKHA Ui  HAYYHO-TEXHHUYECKOIO
nporpecca, chOpMHPOBAHHOCTh OTHOIIEHUS K MAaTeMaTHKE KaK K YacTu
OOIIEYeIOBEYECKON KYyJIbTYphl Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTEMaTUKH, PBOJIIOIMENH MaTEMAaTUYECKUX UJICH;




pPa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMUYECKOM  KYJIBTYpbl, KPUTHUYHOCTH MBIIUICHUS HAa YPOBHE,
HeoOxomuMoM st Oyayumied mnpodeccuoHanbHOM  J1eATeNbHOCTH, IS
MPOJIOJKEHUS 00pa30BaHuUs U caMOO0Opa30BaHUs;

OBJIAJICHHE MAaTEeMaTUYECKUMHU 3HAHUSMHU M YMEHUSIMH, HEOOXOIUMBIMHU B
MOBCEHEBHON JKU3HU, [JI1 OCBOCHUSI CMEXKHBIX €CTECTBEHHOHAYUHBIX
JUCHUIUIMH W JUCHUIUIMH TPO(ECCHOHATBbHOTO LHUKIA, IS TMOJTY4YeHUSs
oOpa3oBaHMsI B 00JacTAX, HE TPEOYIOIMIUX YIIIyOJIEHHOW MaTeMaTH4YeCKOU
MOATOTOBKY;

FOTOBHOCTh M CIHOCOOHOCTH K  00pa3oBaHWIO, B TOM  YHCIIE
caMm000pa30BaHUI0, Ha MPOTSHKEHUHU BCEH KU3HH; CO3HATEILHOE OTHOIIICHHE
K HENPEPBIBHOMY 00pa3oBaHMIO Kak YCIIOBHIO yCIEIIHON
npo¢eCCUOHATIBHON U OOIIECTBEHHOU JIEATEIbHOCTH;

TOTOBHOCTh W  CIOCOOHOCTh K CaMOCTOSATENIbHOM TBOPUYECKOW W
OTBETCTBEHHOMU JI€ITEILHOCTH;

TOTOBHOCThH K KOJUIEKTUBHOUM paboTe, COTPYAHHYECTBY CO CBEPCTHHUKAMU B
oOpa3oBaTenbHOM, OOIIECTBEHHO IMOJE3HON, y4eOHO-UCCIIEeN0BaATEIbCKOM,
MPOEKTHOM U JPYTUX BUAX ACSATEIBHOCTH;

— OTHOIIIGHUE K MPOPECCHOHAIBHON JEATETbHOCTH KaK BO3MOXHOCTH
ydacTusi B PEIIEHUWW JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
OOIIEHAITMOHAIBHBIX MPOOIIEM;

MeTanpeAMeTHbIE Pe3yJbTaThl:
PerynsitTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE A€iiCTBHS:

YyMEHME  TE€HEepUpoBaTh  MJAEM W  ONpPEACHsATh  CpEJCTBa,
HEOOXOAUMBIC IS MX peaTu3aliyiu;

WCIIOJIb30BaTh Pa3]IMYHbIC MCTOYHUKH IS TOJy4YeHUs (HU3NYCCKOMU
uH(popMalum, yMEHUE OIEHUTDH €€ TOCTOBEPHOCTb;
aHAJM3UPOBATh M TPEACTABIATh MHQPOPMALMIO B PA3JIUYHBIX BHIAX;
CaMOCTOSITEJILHO OMNPEACNIATh 1I€JIH, 33/aBaTh MapaMeTphl U KPUTEPUH, 11O
KOTOPBIM MOKHO OINPEAEIUTD, YTO 1I€JIb IOCTUTHYTA;
OILICHUBATh BO3MOJKHBIC ITOCJICACTBHS JIOCTHMIKCHHS ITOCTAaBJICHHOM IEIIH B
JESATETbHOCTH, COOCTBEHHOW J>KM3HM U JKH3HU OKPYXKAIONIMX JIIOJICH,
OCHOBBIBAsICh HA COOOPaKEHUSAX ITUKH U MOPAJIH;
CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;
OIICHUBATh PECYpPChl, B TOM YHCJIE BpeMs U JpyrHe HeMmaTepuaIbHbIC
pecypchl, HEOOXOIUMBIE JIJISl TOCTUKEHUS TTIOCTABICHHON 11EJTH;
BBIOMPATH MYTh JOCTHUXKEHUS IEJH, TJIAHUPOBATH PEIICHUE MOCTABICHHBIX
3a/1a4, ONTUMU3UPYS MaTepUalibHbIe U HeMaTepHUalbHbIC 3aTPaThI;
OpraHu3oBbIBaTh J(P(OEKTUBHBIM TOUCK PECYpCOB, HEOOXOIUMBIX IS
JIOCTHIKEHHS TIOCTABJICHHOM IISJIN;
COTNOCTABJISATh TMOJYYEHHBIM pe3yJbTaT JESITEIbHOCTH C TMOCTaBIECHHOU
3apaHee LEeNbIo.




1. Ilo3HaBaTe/IbHBIE YHUBepcajibHbIe yueOHbIe
NeHCTBUSA

® CIOJB30BaTh pPA3JM4YHbIE BHUABI II03HABATEIBHOW JEATEIBHOCTH IS
pelieHuss (QU3MYECKUX 3a/ad, NPUMEHSATh OCHOBHBIE METOJbl IO3HAHUSA
(HabmrozieHUe, ONMCaHUE, UW3MEPEHHME, DSKCIEPUMEHT) M U3YUYCHMS
Pa3IMYHBIX CTOPOH OKPYKAIOIIEH AEHCTBUTEIBHOCTH;

J MCII0JIb30BAaTh OCHOBHBIE UHTEJIEKTYyaIbHbIC oInepanuu:
NOCTAaHOBKA 3a7aud, (opMynupoBaHHE THUIOTE3, aHaIU3 U CHHTES,
CpaBHEHHE, 0000IIeHHe, CHUCTEMaTH3allis, BBIABICHHE  MPUIHUHHO-
CJIEZICTBEHHBIX CBS3€H, IOUCK aHAJIOroB, (POPMYIMPOBAHHE BBIBOAOB IS
U3YYEHUS Pa3IMYHBIX CTOPOH (PU3NUECKUX OOBEKTOB, GU3NYECKUX SBICHUM
U (U3NYECKUX TIPOLIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOAMMOCTb
CTAJIKUBAThCS B MpOQeccuoHaIbHOM cdepe;

® HAaXOAUTh U NPUBOJUTH KPUTHUUECKHE apTyMEHTBI B OTHOLICHNUH JIEUCTBUI U
CY’KJIEHUN JApYyroro; CIOKOWHO M Pa3yMHO OTHOCUTBCS K KPUTUYECKHUM
3aMEYaHUSIM B OTHOLIEHUU COOCTBEHHOTO CYXJICHHS, pACCMATPUBATh UX KaK
pecypc cOOCTBEHHOTO Pa3BUTHS,

® BBIXOAWTH 33 paMKM  ydyeOHOro  TpeaMeTa UM OCYUIECTBISATh
LIEJICHAIIPABJICHHBI TIOMCK BO3MOXHOCTEW [UIsi  IIMPOKOro IEepeHoca
CPEICTB U CIIOCOOOB JIEHCTBUS;

® BBICTPaUBaTh MHAMBHUIYaAJIbHYI0 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAs
OTrpaHUYEHMsI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OIPaHUYEHUS;

® MEHSTh U yJIEP>KUBATh Pa3HbIE MO3UIINK B IO3HABATEIBHOU IEATEIbHOCTH.

2. KoMMyHMKATHBHbIE YHUBepcajlbHble yueOHbIe
AEeHCTBUSA:

nyOIMYHO TMPEJCTaBIATh pPE3YyJbTaTbl COOCTBEHHOTO HCCIEOBaHMS, BECTU
IUCKYCCUHM, JOCTYIIHO W TapMOHMYHO cCoueTas coJepkaHue U  (PopMbl
npeIcTaBIsieMoi MHpOpMaIuu.

OCYLIECTBJIATh [J€JIOBYI0 KOMMYHHUKAIIMI0O KaK CO CBEPCTHUKAMM, TaK M CO
B3pOCIBIMU (Kak BHYTPM 0Opa3oBaTeNbHOM OpraHM3aluu, Tak M 33 ee
npenenaMu), MoaAOUpaTh MAPTHEPOB JUISl JEIOBOM KOMMYHHMKALMA HMCXOAS W3
COOOpaKeHUI Pe3yIbTaTUBHOCTH B3aMMOJICHCTBHUS, @ HE JIMUYHBIX CUMIATHIA;

IIPU OCYUIECTBICHUU I'PYyNIIOBOIM pabOThl ObITh KaK PYKOBOJIUTEEM, TaK U YWICHOM
KOMaHJbl B pa3HbIX poJsix (TeHepaTop HIEW, KPHUTHK, HCIIOJHUTEID,
BBICTYNAIOIINI, SKCIIEPT U T.1.);

KOOPAMHHUPOBATh U BBINOJHATH PabOTy B YCIOBHUSIX PEAJbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

Pa3BEPHYTO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAHUEM
aJIeKBATHBIX (YCTHBIX U TUCBMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacmo3HaBaTh KOH()JIUKTOTEHHBIE CUTYallud U MPEAOTBpaIiaTh KOHPIUKTHI 10 UX
aKTUBHOM (Da3bl, BBHICTpaMBATh ACJIOBYIO U OOpa30BATEIbHYIO KOMMYHHKAIIHIO,
n30erast JMYHOCTHBIX OIIEHOYHBIX CYKICHHI.



IIpeameTHbIE PE3YJbTATHI:

Paznen |. BImycKHUK HAYYUTCS I11. BoIMyCKHHK MOJIYYHT BO3MOKHOCTH
HAYYHTHCSA
Hean J1nst ucTionb30BaHKs B IIOBCEAHEBHOM KHU3HU U Hns pazeumus mviuneHus, UCnonb306aHs 8
ocBOeH | oOecrieueHHs1 BO3MOXHOCTH YCIIEIITHOTO NOBCEOHEGHOT HCUZHU
ust NPOJOJDKEHHUS 00pa30BaHUA 110 CICLHAIBHOCTIM, | U 00ecneueHus 803MONCHOCU YCNEWHO20
npeaM | HE CBS3aHHBIM C IPUKJIATHBIM HCIOJIB30BAHUEM NPOOONNHCEHU 0OOPAZ0BAHUA NO CREYUATTLHOCTIAM,
era MaTeMaTuK{ He CEA3AHHBIM C NPUKAAOHBIM UCNONb308AHUEM
Mamemamuxu
dneme | —  OnepupoBath Ha OA30BOM ypOBHE —  Onepuposamv NOHAMUAMIU: KOHEUHOE
Hmbl IOHSATUSMH: KOHEYHOE MHOXKECTBO, Mﬂgofcecmeo, INeMeHm MHOJICecmad,
meopu HOOMHOICECIB0, nepecedeHue u
P DJICMCHT MHOXKECTBA, IOAMHOXKCECTBO, P
u 6 00veouHeH e MHONCECME, YUCTOBbLE
MHOIHCE HCPECCUCHUC H OOBCTHHCHUC MHOJICECBA HA KOOPOUHAMHOU NPAMOT,
cme u MHOXXECTB, YHCJIOBBIC MHOXKCCTBA Ha OmMpe30K, UHMEPBAl, NOLYUHMEPBAI,
Mmamem KOOPJMHATHOU MPSIMOi, OTPE30K, NPOMEICYMOK C 6bIKOJIOMOU MOYKOU,
amuse MHTEPBAIL epaguueckoe nvpe()cmaeﬂenue MHODICECE Ha
cKoil KOOPOUHAMHOU NAOCKOCNIIL
— omnepupoBaTh Ha 6a30BOM YpOBHE
JloeuKku . —  onepuposamv NOHAMUAMU. YMEEPI’COeHUE,
TOHATHAMHM. YTBCPXKICHUC, ompuyanue ymeepicOeHus,, UChuHHbvle u
OTPULAHUC YTBCPKIACHHUS, HCTUHHBIC JI02ICHbIE YMEEPIICOCHUS, NPULUHA,
U JIOXKHBIC YTBEPKACHU:, IIPUYINHA, credcmeue, Yacmublil cryyat 0ouje2o
CJIEJICTBUE, YACTHBIN CITydaii 00111ero Ymeepicoenus, KOWmpnpumep;
YTBEPIKICHHS, KOHTPIIPUMED; —  npogepAmb NPUHAONEHCHOCIL INEMEHMA
MHOJCECTBY;
— HaxoIauThb ICPECCUCHUC U
6 —  HaxoOoumbv nepeceueHue u 06veouHeHue
OOBCAMHCHHC IBYX MHOKCCTB, MHOJCECS, 8 MOM HUCTe NPEOCMABTEHHbIX
TIPEICTaBIEHHBIX IPadUIECK Ha epaguuecku na YUCI080U NPAMOT U HA
YUCIIOBOM MPSAMOI; KOOPOUHAMHOUL NJIOCKOCMU,
—  CTPOMTH Ha YUCIIOBOM IPSIMON —  1po60OUMb 00KA3AMENbHBIE PACCYICOCHUS]
[TOIMHOKECTBO THCIIOBOTO ona 05OCH08(ZI;luﬂ UcCmuHHOCMU
. YmEepcOeHull.
MHOXECTBA, 3aJaHHOC ITPOCTCUITNMU
YCII0BUAMU, B noecedmnesnoii scusnu u npu uzyHenuy Opyaux
— PpacClio3HaBaTh JIOKHBIC YTBCPIKACHU, npeomemos:
OHH/I6KI/I B paCCY)KI[eHI/IﬂX, B —  UCnoJIb306amb YUCloeble MHOJHCecmeda Ha
TOM YHCIIE C HCIOIb30BAHHEM KOOPOUHAMHOU NPAMOU U HA KOOPOUHATNHO
RAOCKOCTU 07151 ONUCAHUSA PeATbHBIX
KOHTPIPUMEPOB. o
npoyeccos u A8AeHul,
. —  1po8ooumb 00KA3aMeNbHbIE PACCYIHCOCHUSL 8
B nosceonesnoii srcusnu u npu usyuenuu opyeux )
CUMYayusaxX NOBCEOHEeBHOU JCU3HU, NPU
npeomemos:
peuteHul 3a0ay U3 Opy2ux npeomemos
- CIIOJIb30BATh YHCIIOBBIE MHOXKECTBA HA
KOOPJMHATHOMN TIPSIMOM JJIsl OTTMCAHUS
peaybHBIX IPOLIECCOB U SIBJICHUI;
- IPOBOJANTD JIOTUYECKHE PACCYKACHHS B
CHUTYaIMsIX TOBCEJHEBHOM KU3HU
Qucna | - OnepupoBaTh Ha 0230BOM YpOBHE —  (C80600H0 onepuposams NOHAMUAMU:
u MOHATHAMH: 11€JI0€ YHCJIO, JETUMOCTD yenoe Yucuo, 0eauUMOCmy Yucei,
sbIpaANC
ez qucen, OOBIKHOBEHHAs APOOB, 00bIKHOBEHHAs OPOOb, 0eCAMUYHASA

JeCATUYHAs OOk, pPaIlHOHATIEHOE
YHCIT0, MPUOIIKEHHOE 3HAUCHUE
YHCIia, 4YacTh, N0JIsS, OTHOIICHHE,
MPOLICHT, MOBBIIICHUE U IOHUKEHNE
Ha 33JIaHHOE YHCIIO TIPOILICHTOB,
Macrao;

— OmepupoBaTh Ha 6A30BOM ypOBHE
MOHITHSIMH: JIOTapU(M UuCIa,

0pobb, payUoHAIbHOE YUCTO,
NPUOIUNCEHHOE 3HAYEHUE YUCIA,
yacme, 00/, OMHOWEHUE, NPOYEHM,
NOGblUeHUE U NOHUNICCHUE HA
3a0anHOe YUCIIO NPOYEHMOS,
macumaob,

—  NpUOOUMb NPUMEPBL HUCEL C
3A0AHHBIMU CEOUCBEAMU OCIUMOCTIL,




TPUTOHOMETPHUYECKAst OKPYKHOCTD,
rpajgycHas Mepa yria, BeJInuMHa
yria, 3alaHHOr0 TOYKOW Ha
TPUTOHOMETPUUECKON OKPYKHOCTH,
CHUHYC, KOCUHYC, TAHI'€HC H
KOTaHI'€HC YTJIOB, UMEIOLINX
IIPOU3BOJIBHYIO BEJIMYHHY;
BBITOJIHATH apUPMETUIECKHE
JEUCTBUS C LEIBIMU U
paloHaIbHBIMU YHUCIAMH;
BBITOJIHATH HECIIOKHBIC
npeoOpa30BaHUsI YUUCTOBBIX
BBIPAKCHUM, CONEPIKALUX CTEIIEHU
yucell, JIn00 KOPHU U3 uuce, 1100
JorapugMmbl UUCEIT;

CpPaBHMBATh pallMOHAJIbHBIC YHCIIA
MEX1y COOO0M;

OLICHUBATh U CPABHUBATH C
palMOHAIbHBIMU YHCIIAMU 3HAUECHUS
LEJIbIX CTENIEHEU YHCell, KOPHEU
HaTypaJIbHOMU CTEIIEHU U3 YHUCEIl,
J0rapu(pmMOB YHUCEN B IPOCTHIX
ClIyJasix;

n300pakaTh TOUKAMHU HA YHCIOBOM
IPSIMOM LEJIbIE U PalliOHAIbHbBIE

LV (GIEN

n300paxaTh TOUKaMH Ha YHCIOBOU
IIPSIMOM LIENIbIE CTETIEHN YHCET,
KOPHM HaTypaJbHOMN CTETIEHU U3
qHCe, JIOTapu(MbI YUCE B IPOCTHIX
CIIy4dasix;

BBITOJIHATH HECIIOKHBIE
npeoOpazoBaHus LENbIX U APOOHO-
palMOHATIBHBIX OYKBEHHBIX
BBIPAKECHU;

BbIpaXKaTh B IPOCTEHIINX CIIy4asX U3
paBeHCTBa OJHY IEPEMEHHYIO UYepe3
ApYTHE,

BBIUHCIIATH B MPOCTHIX CIydasx
3HAYEeHHUS YUCIOBBIX U OYKBEHHBIX
BBIPAKEHHI, OCYIIECTBIISIS
HE00X0/IMMbIE MOJCTAaHOBKH U
npeoOpa3oBaHMS;

n300pakaTh CXeMaTHYECKU YToJl,
BEJIMYMHA KOTOPOTO BBIpA)KEHA B
rpagycax;

OLICHUBATh 3HAKH CHUHYCa, KOCUHYCA,
TaHI'€HCa, KOTAaHI€HCA KOHKPETHBIX
YTJIOB.

B nosceonesnoti srcuznu u npu uzyuenuu opyeux

VUEOHBIX NPEeOMEMOos.
BBITTIOJIHATH BBIYMCJIICHUSA ITPU

—  onepuposamv NOHAMUAMU. J102apupm
yucna, mpueoHOMempu4eckas
OKPYIHCHOCIb, PAOUAHHAS U
epadycHas mepa yena, 6eIuduna yaua,
3A0aHH020 MOYKOU HA
MPULOHOMEMPUUECKOU OKDPYICHOCTIU,
CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y208, UMEIOUUX
NPOU3BOJILHYIO BEIUUUHY, YUCIA € U T,

—  GLINOAHAMb apughmemuyecKue
Oelicmausi, couemasl yCmuole u
NUCbMEeHHblE NPUEeMbl, NPUMEHS NPU
Heobx00UMOCmU 8bIYUCTIUMEIbHBLE
ycmpoucmaea;

—  Haxo0umv 3HAYEHUsL KOPHSL
HAmMypaibHOU CMeneHu, Cmenexu ¢
PAYUOHATBHBIM NOKA3AMENLEM,
noeapughma, ucnonv3ys npu
HeobX00UMOCMU 8bIYUCTIUMEIbHbLE
ycmpoucmea;

~  NOJb308AMbCS OYEHKOU U NPUKUOKOL
npu NPAKmMu4ecKux pacuemax,

—  npPoB0OUMb NO U38ECTHBIM
dopmynam u npasunam
npeobpazosanus 6YKEEHHbIX
8bIPAdICEHULL, BKTIOUAIOWUX CMEeNneHl,
KOpHU, 102apughmul u
mpucoHoMempuyecKue QyHKYuu;

- HAX00umb 3HAYEHUs. YUCTOBbIX U
OVKBEHHbIX 8bIPACEHUL,
ocywecmensis Heobxooumole

NOOCMAHOBKU U NPeodpa308aHus;
- u306pa9fcamb cxemamudecku y2oi, eenuduna
KOMOPO20 8bIpadicena 8 2padycax uil paouaHax;
- UcCnobzoednv npu peuleHuu 3a0au
maobnuyHblie 3HAYEeHUS mpucoHoOMempu4ecKux

@dyHryuil yenos;
- BbINONHAMb NEPEBOO GENUYUHDL VeI U3
PaouanHnol mepul 8 2padycHyio u 00pammo.

B nosceonesnotl JicuzHu u npu uzyueHuu Opyaux
YUEOHBIX NPeOMEemos.

—  GbINOJIHAMb 0CUCMBUS C YUCTIOBLIMU
OAHHBIMU NPU peUleHUU 3a0ay
NPAKMu4ecKo2o xapakxmepa u 3a0ay
U3 paznuyHuIX obaacmetl 3HaHUl,
UCNONIB3YS NPU HEOOX0OUMOCMU
CNpasouHvie Mamepuaibl u
sblUUCIUMENbHBIE YCIMPOUCNEA,

—  OYeHusamv, CPAGHUBAMb U
UCNOIbL3068AMb NPU PEULeHUU
NPAKMUYeCcKUx 3a0ay Yuciosvle
3HAYEHUs PealbHbIX BEIUYUH,
KOHKpemHble YUCI08ble




pELIEHNUH 3a]1a4 TPAKTUYECKOTrO
XapakTepa,

—  BBINOJIHATH MPAKTUYECKHUE PACUETHI C
WCIIOJIb30BAaHUEM TIPU
HEOOXOMMOCTH CIPABOYHBIX
MaTepHaJIOB U BHIYUCIUTEIIbHBIX
YCTPOMCTB;

—~  COOTHOCHUTH pealibHbI€ BETMYUHBI,
XapaKTEPUCTUKH OOBEKTOB
OKpY>KarollIero Mupa ¢ ux
KOHKPETHBIMU YHCIIOBBIMU
3HAYCHUSIMHU;

—  HCHOJIb30BAaTh METObI OKPYIJICHNUS,
MPUOJIMKEHUS U IPUKHUJIKH TIPU
pelIeHUH MPAKTUYECKUX 3a]1a4
IMOBCEIHEBHOM KH3HU

Xapaxkmepucmuku 06vekmos
OKpYAHCAIOUieco Mupa

Ypasne
HUA U
Hepage
Hcmea

— Pemarp nuHelHbIC ypaBHEHUS U
HEPaBEHCTBA, KBaJpaTHBIC
YpaBHCHHS,

—  pemaTh JorapupMUIECcKre
ypaBHenus Buza log ; (bx +¢) =du
npocreiiie HepaBeHcTBa Bua 10g 5
X <d;

—  pemiaTh MMOKa3aTeIbHbIC YpaBHEHUS,
Brga = d (rze d MoxkHO
NPEJCTaBUTh B BHJIE CTEIICHH C
OCHOBAaHHEM @) U IPOCTEUIIIHE
HepaBeHcTBa BHaa a < d  (rme d
MOYKHO TIPEICTaBUTh B BUJIE CTETICHU
C OCHOBAaHHUEM a);.

—  NPHUBOJHUTH HECKOJIBKO MPUMEPOB
KOpHEH IIPOCTEUIIEro
TPUTOHOMETPHUYECKOTO YPaBHEHUS
BHJIA: SIn X =@, COSX=a, tgXx=a,
ctg X = a, r;ie a — TabIMYHOe
3HAYCHHUE COOTBETCTBYIOIICH
TPUTOHOMETPHUYCCKON (QYHKIIHH.

B nosceonesnoll cu3nu u npu u3yueHuu opyeux
npeomemos:

—  COCTaBJISTH U PEIIaTh YPABHECHUS U CHCTEMBI
YPaBHEHHH NPU PEIICHUH HECIOKHBIX
MPAaKTUYECKHX 3a1a

- Pewamw payuonanshule,
noKasamenbHule U 102apudmuieckue
VPasHeHUs U HepaseHcmea, npocmetiuiue
UppayuoHanbHole U
mpuecoHoMempuyecKue ypasHeHus,
Hepagencmea U ux CUCmembl,

—  UCNONB308AMb MEeMOObl PeUleHs]
VpaeHeHull: npugeoenue K Uy
«npouseedenUe pagHo HYI0» Ul
«YACMHOEe PABHO HYTI0Y, 3aMeHA
nepemMeHHbIX,

—  UCNONb308AMb MEMOO UHMEPBANO8
0J151 peulerus HepageHCms,

- ucnoavzoeams epaguueckuil Memoo

0J151 NPUOTIUINCEHHO20 peulenUsl YPaGHeHUll

U HepageHcms,

- uzobpasicams Ha
MPULOHOMEMPUUECKOU OKPYHCHOCTIU
MHOHCECMBO PeUleHUll NPOCMEULUUX
MPUCOHOMEMPUUECKUX YPABHEHU U
Hepageencma,

- BbINOJHAMb OMOOP KOpHell
VpasHeHull Uiy peulenuti HepaseHcma
8 COOMEEMCcmeuU ¢
OONONIHUMENbHLIMU YCIOBUAMU U
02PAHUYEHUSAMU.

B nosceonegroil scusnu u npu uzyueHuu opyeux
YUEOHBIX NPeOMemos:
COCMABNAMb U pewamy yPAGHeHUsl, CUCTIEeMbL
VPABHEHUl U HEPAGEHCMEA NPU PEULeHUU
3a0au Opyaux yueOuvlx npeomemos;

UCNONIb308AMb YPAGHEHUS. U
HepageHcmaa Oisi NOCMPOeHUs U
UCCe008aHUsL NPOCMETUUX
MaAMeMamuyeckux Mooeieil peaibHbIx
cumyayutl Ui NPUKIAOHbIX 340a4;
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YyMemb UHMEePRPemuposams Noay4eHHblll npu
DpeuieHul YpasHeHus, HepageHCcmaed Ui
cucmemul pe3yibman, OYeHUusams e2o
npagoonooodue 8 KOHmexcme 3a0aHHOU
PeanvHol cumyayuy uny NPUKIaoHoll 3a0a4u

Dynxy
uu

OnepupoBatb Ha 0a30BOM ypOBHE
HOHATUSMU: 3aBUCHUMOCTb BEJINYMH,
(byHKLUSA, apTYMEHT U 3HAYCHHE
byHKIIMH, 00J1aCTh ONpeeIeHUs 1
MHO€ECTBO 3HAYCHHUN ()yHKIINH,
rpaduk 3aBUCUMOCTH, TpaduK
byHKUIMY, HYTU QYHKIUH,
IIPOMEKYTKH 3HaKOIIOCTOSHCTBA,
BO3pacTaHUE Ha YHUCIOBOM
IPOMEXYTKe, yObIBaHUE Ha
YHCIIOBOM IIPOMEXKYTKE, HauOOJIbLIEe
U HauMeHblIllee 3HaYeHUe GyHKLIUU
Ha YHCJIOBOM IPOMEXKYTKE,
nepuouyeckas GyHKUUs, IEPHOL;
orepupoBaTh Ha 0a30BOM YPOBHE
HOHATUAMM: IIpsIMasi U oOpaTHas
IPONOPLUOHAIBHOCTD JIMHEHHAS,
KBaJ[paTU4Has, JorapupmMuyuecKas u
nokasarejbHas (yHKIHH,
TPUTOHOMETpUUYECKHE (DYHKIUH;
pacrno3HaBaTh rpapuku
3JIEMEHTApHbIX QYHKIUN: TPAMON U
00paTHOI MPOMOPIIMOHATEHOCTH,
JIMHENHOM, KBaJAPATUIHOM,
Jorapu(MUUECKON U MOKa3aTeIbHOM
(GyHKLUH, TPUTOHOMETPUUYECKUX
byHKIIHI;

COOTHOCHTD I'paMKH 3JI€MEHTapHBIX
GyHKIMI: npsMoil 1 0OpaTHON
MIPONIOPLIMOHATIBHOCTH, TUHEUHOM,
KBaJIpaTUYHOM, JorapupmMuueckoit u
noKa3aTeabHON QYyHKIUA,
TPUTOHOMETPUUECKUX (YHKIIHI ¢
dbopmynaMu, KOTOPIMU OHU 33/1aHBI,
HaXOJUTh 110 TpapuKy NpuOINKEHHO
3Ha4YeHUs (QYHKIHUHU B 33/1aHHBIX
TOUKaXx;

OTpeneNATh o rpaduKy CBOWCTBA
GbyHKIMY (HYJIU, TPOMEXKYTKU
3HAKOMOCTOSIHCTBA, IPOMEXKYTKHU
MOHOTOHHOCTH, HauOOJIbIIINE U
HauMEHBIINE 3HAYEHUS U T.11.);
CTPOUTH ICKHU3 Tpaduka QyHKIUH,
YZIOBJIETBOPSIOUIEHN IPUBEACHHOMY
Habopy yclIoBuH (IPOMEKYTKH
BO3pacTaHus / yObIBaHUS, 3HAUYCHHE
(YHKLUU B 3alaHHON TOYKE, TOUKU
9KCTPEMYMOB M T.JI.).

—  Onepuposamov NOHAMUAMU:
3a6UCUMOCb GETUYUH, (DYHKYUS,
apaymenm u 3nadenue QYHKYuu,
o0b1acmv onpeoenenus U MHONCECMB0
3HaueHull pyukyuu, epapux
3aeucumocmu, epagux GyHxyuu,
HYAU OYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACMAHUE HA
YUCTI080M NPOMEdHCYMKe, YObleaHue
HA YUCTOBOM NPOMEICYNIKE,
Haubobuee U HauMeHbUlee 3Ha4eHUue
@YHKYUU HA YUCTOBOM NPOMEIICYNIKE,
nepuoouyeckas yHKyus, nepuoo,
YemHas u HeuemHasi YyHKyuu,

~  onepuposamv NOHAMUAMU. NPAMAS U
06pamuas NPONOPYUOHATLHOCTb,
JIUHEHAas1, K8AOpamuyHas,
Jloeapupmuyeckas u noKa3ameibHas
@yHKYUuU, mpuecoHomempuiecKue
dyHrkyuu;
onpedeﬂﬂrnb 3HA4YeHue d)yHKL[MM Nno 3HAYEHUI
apeymeHma npu paziuyHelx cnocoobax
3a0anus QyHKyuu;

-Ccmpoumo pagouKu u3y4eHHbIX QYHKYUL,

—  onucvleamv o 2papuxy u 6
npoCmeuuux cayuasx no opmyne
noseoenue u ceoucmea QyHKyutl,
Haxooums no epapuxy QyHkyuu
Haubobuiue U HauMeHbLiUe
3HAYEHUsL,

—  cmpoumbs 3cKu3 epaguxa Qynkyuu,
y0oe8niemeopsowel npuseoeHHOMY
Habopy yCcr08uti (Npomexcymxu
803pacmanus/yovieanus, 3Ha4eHue
@DyHKYUU 8 3A0aHHOU MOUKe, MOYKU
IKCMPEMYMO8, ACUMNIMOMbL, HYIU
@yukyuu u m.o.);

—  pewambs ypasHeHus, npocmeiuiue
cucmemyl YpagHeHUll, UCHOIb3YSL
C80UCMEa QYHKYUL U UX 2pAPUKO8.

B nosceonesnotl JicuzHu u npu uzyueHuy Opyaux
YUEOHBIX NPeOMEemOos.
-onpedensims no 2paguKkam u UCROIb306AMb
0/ peuterust nPUKIAOHbBIX 3a0ay C80UCmMea
PEAIbHBIX NPOYECCO8 U 3a8UCUMOCTIEN
(Haubonbuue u HauMeHbuUe 3Ha4eHUs,
NPOMEdHCYMKU 803DACTNANUS U YOLIGAHUSA
dyHKYUY, RPOMENCYMKU 3HAKONOCMOAHCMEA,
acumMnmomal, nepuoo u m.n.);
-UHMEPNPEMUPOBAMb CEOUCTNEA 8
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B noscednegroil scusnu u npu uzyieHuu opyeux
npeomemos:

—  ONpeAensTh 1o rpadukaM CBOHCTBA
pealibHBIX MPOLECCOB U
3aBUCUMOCTEN (HanOobIIme 1
HAaUMEHbBIIINE 3HAYCHHUS, IPOMEKYTKH
BO3PACTaHUA U YOBIBAHMUS,
MIPOMEKYTKU 3HAKOTIOCTOSIHCTBA U
T.IL);

— HMHTEpPIPETUPOBATH CBOICTBA B
KOHTEKCTE KOHKPETHOM
MPAKTUYECKON CUTYaIluu

KOHMeKcme KOHKPemHOU npaKkmu4ecKot
cumyayuu;

-onpeodenams no epagpuxam npocmetiuiue
XapaxmepucmuKu nepuoOUdecKux npoyeccos
6 buon02UU, IKOHOMUKE, MY3bIKE, PAOUOCEA3U
u Op. (amnaumyoa, nepuoo u m.n.)

dneme | —  OnepupoBarh Ha OA30BOM ypOBHE Onepuposams NOHAMUAMU.

Hmet MOHITUSIMH: IPOU3BOIHASL (DYHKIIUU NpPOU3BOOHAS. PYHKYUU 8 MOUKeE,

j::l's:;" B TOYKE, KacaTeJIbHAs K rpaduKy KacamenvHas K epapuxy @gyuxkyuu,

K020 (GyHKIMH, TPOU3BOIHAA QYHKIIMH; npou3600HaAs PyHKYUU,

ananuz | — OIPEACIATH 3HAYCHHUE MTPOU3BOTHOM BLIYUCTAM NPOU3BOOHYIO OOHOUNEH,

a (GYHKIIMH B TOUKE 10 U300paKEHUIO MHO2OUJIEHA, K8AOPAMHO20 KOPHSL,
KacaTeJlbHOU K rpaduky, NPOU3BOOHYIO CYMMbL (DYHKYUL,
MPOBEJICHHOW B ATON TOUKE; -8bIUUCTIAMb NPOU3BOOHIE

— pemiath HECJIOXKHBIC 33JIa4M Ha INEMEHMAPHBIX PYHKYULL U UX
MPUMEHEHUE CBS3H MEXIY KOMOUHAYUIL, UCNOIb3YS CHPABOYHbIE
MIPOMEKYTKAMH MOHOTOHHOCTH U mamepuanvl,

TOYKaMH SKCTpeMyMa (QYHKIHH, C -Uccne008ams 8 NPOCmenuux

OJIHOUM CTOPOHBI, U TIPOMEKYTKAMHU cay4asx OyHKyuu Ha MOHOMOHHOCMb,

3HAKOIMOCTOSIHCTBA U HYJISIMU Haxooums Hauboabuue u

MIPOU3BOTHOM ITON (DYHKITUHU — C HauMeHbuiue 3HaueHus: QyHKyu,

TIPYTOM. cmpoums 2paguxku MHO2041eHO8 U
npocmeuux payuoHAaIbHbIX

B nosceonesnoii srcusnu u npu usyyenuu opyeux yHKYUIL ¢ uCnoNbL308aHUEM
npeomemos: annapama mMamemamuyecKo2o

—  TIOJB3YICh rpaduKaMu, CPaBHUBATH

ananusza.
CKOPOCTH BO3pacTaHus (pocra,
TOBBILICHNS, YBEIMYCHUS U T.11.) W | B pogcednesnoi scusmu u npu uzyueHuu Opyaux
CKOPOCTH YObIBaHUs (TIaICHUS, YuebHbIX NPeOMemos:
CHW)KCHHUSI, YMEHbBIIICHUS U T.I1.) peuiams NPUKIAOHble 3a0ayu U3
BEJIMYMH B PeaJbHBIX MPOIIeccax; ouono2uu, GUIUKU, XUMUL,

—~  COOTHOCHUTH TpaduKu peaTbHBIX 9KOHOMUKU U OPY2UX Npeomemos,
MIPOIIECCOB M 3aBUCHMOCTEH ¢ UX CBA3aHHbIe C UCCTe008AHUEM
OTHMCAHUSMHU, BKITIOUYAIOIIMH Xapaxkmepucmux peaibHvlx
XapaKTePUCTUKU CKOPOCTH npoyeccos, HaxoxHcoeHuem
u3MeHeHus (OBICTPBI pOCT, TUTABHOE HAUOONLUIUX U HAUMEHLULUX
MOHIDKEHUE | T.11.), 3HAYeHUll, CKOpOCmu U YCKOPEeHUs U

—  HCTOJB30BaTh IPaQUKu peambHBIX m.n.;

MIPOIIECCOB ISl PEIICHUS HECIIOXKHBIX UHMEPNPemupo8ams NoJiyyeHHbvle
MPUKIIAIHBIX 33724, B TOM YHCIIE pe3ynibmamaol
OTIpeIeIIsAs 10 TpaduKy CKOPOCTh
X0J1a mporiecca
Cmam | — OnepupoBath Ha 0a30BOM ypOBHE -Umems npedcmasnenue o OUCKpemHvIX U
ucmuk OCHOBHBIMHU ONUCATEIbLHBIMU HENPEPBIBHBLLX CYUAUHIX 6ETUHUHAX U
au pacnpe()efleHuﬂx, 0 Hezasucumocmu
meopu XapaKTePUCTHUKAMU YHCIOBOTO CTyuatiHbX enuu;
A Ha0Opa: cpeiHee apH(PMETHYECKOE, -uMemb npedcmasienue 0 MamemMamuyeckom
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eepos MearaHa, HauOoJIbIlIee U 02HCUOAHUY U OUCTIEPCUU CTTYHATIHBIX BETUYUH,
muocm HAUMEHBIIEE 3HAYCHHUSE -UMems npedCmasiieHue 0 HOpMaLbHOM
eii, pacnpeoenenuu u npuUMepax HOpMaibHO
OTIepUpOBaTh Ha 0A30BOM ypOBHE . .
n02uUKa PACHPeOeNeHHbIX CYYAIHbIX GEIUYUH,
u HOgI}ITI/ISIMI/I. LIaCE‘OTa,VI/I Beé)OSITHOCTB NOHUMAMb CYMb 3aKOHA OONBULLX
Komou COOBITHUS, CIIYIaHbIM BBIOOP, OIIBITHI yucen u 6bl60p01{H020 memooa
Hamo, .
uKa P ¢ paBHOBO?’MO)KHBIMgI U3MEPEHUA 6EPOANMHOCMEU,
SJICMCHTAPHBIMH COOBITHAMH, umems npeocmasierue 00 YCi08HOU
-BBIYUCIISITH BEPOSTHOCTH COOBITHI Ha .
6EPOAMHOCMU U O NOJIHOU
OCHOBE I10JICUE€Ta YUCIIa HCXOJIOB.
6EPOAMHOCMU, NPUMEHAMb UX 6
B noeceonesnoil scuznu u npu uzyuenuu opyeux peuteHuu 3a0au;
npe()MemO@" umems npedcmaeﬂeﬂue O 6AJICHBIX
OLICHMBATDH U CPABHUBATH B TIPOCTHIX YACMHBIX 8UOAX pacnpeoesieHull U
pealbHOM KU3HU; -umemsb npedCmasiieHue 0 Koppesyuu
YUTaTh, COTIOCTABIISITH, CDABHUBATD, CAYUAUMBIX 8EIUYUH, O TUHEUHOU pecpeccul.
HHTEPIPETHPOBATH B IMPOCTHIX N
B noseceonesnoui sicuznu u npu uzyuenuu opyaux
CIIy4asiX peajibHble JJaHHbIE, _
npeomemos:
PE/ICTaBJICHHBIE B BU/IC Ta0MHLL, -6LIUCTAMb UTU OYCHUBAMb 6EPOAMHOCHIU
JqUarpamm, rpadukoB coOvImull 8 peanbHoll HCUHU,
-8bLOUPAMb NOOXOOSIUUE MEMOObL
npeocmaeieHus u 00pabomKu OaHHbBIX,
-yMeMb peuiamb HeCI0dICHbe 3a0adl Ha
nPpUMEHEeHUe 3aKOHA OONbUUUX YUCET 8
coyuon02UU, CMPAX08AHUL,
30pasooxpaneHuu, obecneyenuu
6e30nacHOCmU HACENeHUs 8 UPE3BbIUALIHBIX
cumyayusix
Texcm Penrats HECTOKHBIE TEKCTOBBIE Pewamw 3a0auu pazuvix munog, 6 mom uucie
osble 3314491 Pa3HBIX THIIOB; 3a0auu NOGLIUEHHOU MPYOHOCTU,
3a0auu 8b10UPAMb ONMUMATLHBIL MEMOO pelueHus

AQHAJTM3UPOBATh yCIOBHE 3a/1a4H, TIPU
HEOOXOIMMOCTHU CTPOUTH IS €€ PELICHHs
MaTEeMaTHYECKYIO MOJIEIIB;

MOHUMATh U UCIIOJIB30BATh JJIS PEIICHHUS
3aja4 HHOOPMALIUIO, IPEJICTABICHHYIO B
BHUJIE TEKCTOBOM M CHUMBOJIbHOM 3aIlNCH,
CXeM, TaOJHUIl, AnarpamMm, TpapuKoB,
PHCYHKOB;

JIEWCTBOBATH 110 AJITOPHTMY,
coJieprKaleMycsl B YCIIOBUH 33/1a4H;
UCIIOJIb30BaTh JIOTHUECKHE PACcCyXKACHHS IIPH
peIIeHnH 3a1a4uy;

paboTaTh ¢ N30BITOYHBIMH YCIOBHAMH,
BbIOMpas u3 Bcel MH(pOpMaIum, JTaHHEBIE,
HEOOXOIMMBIE [T PEIICHNS 3a1a4H;
OCYIIECTBIISATH HECJIOKHBIN TIepedop
BO3MOJKHBIX PEIICHHUH, BEIOMpast U3 HUX
ONTHMAJILHOE 110 KPUTEPHSIM,
c(OpPMYIHPOBAaHHBIM B YCIIOBHUH;
AQHAIM3MPOBATh U MHTEPIPETUPOBATH
MOJY4YEHHBIE PELICHUS! B KOHTEKCTE YCIOBUS
33124, BEIOMpATh pEIIeHHUs, He
MPOTHUBOPEYAIINE KOHTEKCTY;

pemiaTh 3aja4r Ha pacy€eT CTOUMOCTH
MOKYIOK, YCIyT, MOE3J10K U T.IL.;
peliaTh HCCIIOKHBIC 3ada4H,
CBA3aHHBIC C TOJICBBIM Y4aCTHEM BO

BJIaJICHUH (PUPMOIL, TPEINPHUSITHEM,

3a0a4u, paccmampusedsi pasnuinble Memoobl,
cmpoums Mooenb peulenus 3a0ayu,
npo8oouUmMb 0OKA3AMENbHbIE PACCYHCOCHUSL,
pewams 3a0ayu, mpedyrowue nepebopa
8APUAHTNOG, NPOBEPKU YCI08ULL, 8bLOOPA
ONMUMAILHO2O Pe3Vibmama,
AHANU3UPOBAMb U UHMEPNPEMUPOBAND
pe3yibmamol 6 KOHMEKCme YCI08Usl 3a0ayu,
8bIOUPAMb Peulenus, He NPOMuUgopeyaujue
KOHMEKCmY;

nepesooums npu peueHuu 3a0asu
unghopmayuro u3 00HoU Popmovl 6 Opyeyio,
UCNONB3YSL NPU HEOOXOOUMOCIU CXEMb,
maodauysl, epaguru, Ouaspammol;

B noseceonesnou srcuznu u npu uzyuenuu opyaux

npeomemos:
-peuiams npaKmuyecKue 3a0auu u 3a0a4u u3
opyeux npeomemos
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HEJIBI)KUMOCTBIO;

pemaTh 3aJ1a4u Ha MPOCThIe
HPOLEHTHI (CHCTEMBI CKUJIOK,
KOMICCUH) 1 Ha BHIYMCIICHUE
CIIOYKHBIX IIPOLICHTOB B PA3IHMYHBIX
cXeMax BKJIa/IOB, KPEAUTOB U UTIOTEK;
pemaTh NpakTU4ecKUe 3aaa4H,
TpeOYIOIINE UCTIOIb30BAHMS
OTPULATEIBbHBIX YHCEII: Ha
oTpesieNieHue TeMIepaTyphl, Ha
OIpeJIeTICHNE MOJIOKEHUS Ha
BPEMEHHOM OcH (10 Halllel Apbl U
10CJIe), Ha ABMKCHUE ICHEKHBIX
CpencTB (Mpuxoj/pacxon), Ha
OIpe/IeTICHUE TITyOHHBI/BBICOTHI U
T.IL;

UCIIOJIL30BATh IOHATHE MaclITada
JUTSL HAXOKJICHUSI PACCTOSHUH U JITHH
Ha KapTax, IJIaHaX MECTHOCTH,
TUIaHaX MMOMEIIEHHH, BBIKPOMKaXx,
npu paboTe Ha KOMITBIOTEPE U T.I1.

B noseceonesnoti srcuznu u npu uzyyeHuu opyeux

npeomemos:

peliaTh HECIOXKHbIE TPAKTUYECKUE 3a/1a4H,
BO3HUKAIOIUE B CUTYAIMAX MOBCETHEBHOMN
KU3HU

TI'eome
mpus

OnepupoBaTb Ha 6a30BOM ypOBHE
HNOHSTUSMM: TOUKa, IIpsimMasi,
IUIOCKOCTh B IIPOCTPAHCTBE,
NapajuIeIbHOCTb U
HEepHEHIUKYIAPHOCTD MPSIMBIX U
MJIOCKOCTEI;

pacro3HaBaTh OCHOBHBIE BUJIbI
MHOTOTPaHHUKOB (TIpU3Ma,
nUpamMuIa, NpsIMOYTOJIbHBIN
napajuienenunesn, kyo);
n300pakaTh U3ydaemMble GUTYpHI OT
PYKH U C IPUMEHEHUEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB;

Jenath (BBIHOCHBIE) TIIOCKUE
YEepTEKH U3 PUCYHKOB ITPOCTHIX
00BeMHBIX (UTYp: BU] CBEPXY,
cOOKYy, CHH3Y;

W3BJICKaTh HH(OPMAITHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, npecTaBlIeHHYIO Ha
yepTexkax U pUCyHKax;

npuMeHsTh TeopeMy [Indaropa npu
BBIUMCJIEHUH JIEMEHTOB
CTEPEOMETPUUYECKUX (DUTYP;
HaXOJUTh OOBEMBI U ILIOLIA I
IIOBEPXHOCTEN MTPOCTEUILINX
MHOT'OI'PaHHHUKOB C IPUMEHEHUEM

Onepupoeamv NOHAMUAMU: MOYKA,
npsamas, NI0CKOCMb 8
npOCMpancmee, NapanilebHOCHb U
NEePnEeHOUKYISAPHOCHb NPSMBIX U
nrockocmell;

npUMeHsmyb ONlsl peuleHuss 3a0ay
2ceomempuieckue hakxmol, eciu
VCA08USL NPUMEHEHUS! 3A0AHbL 8 S8HOU
dopme;

peuams 3a0a4u Ha HAX0HCOeHue
2eoMempudecKux 6eUdUH no
0opaszyam uiu areopummam,

oenams (8bIHOCHbBIE) NIOCKUE
yepmedicu U3 PUCYHKO8 0ObEMHBIX
Qucyp, 8 mom uucie pucogams U0
ceepxy, cOOKy, cmpoums ceueHus
MHO202PAHHUKOB,

U3BNeKamob, UHMEPNPEemuposamsy u
npeoopaszoevleamsv UHGOPMAYUIO 0
2eoMempu4eckux Queypax,
NpeoCmasieHHyI0 Ha Yepmetcax;
NPUMEHAMb 2eoMempuiecKue Gaxmol
0J151 peuterus 3a0a, 8 MoM Yucie
npeononazanuux HecKOJIbKO Wazos
peutenus;

ONUCHIBAMb B3AUMHOE PACNONIONCEHUE
NPSIMbIX U NIIOCKOCMEN 8

14



(opmyu;

pacrio3HaBaTh OCHOBHBIE BH/IBI TEIl
BparieHus (KoHyc, TUuiIuHap, chepa u
map);

HAXOJUTh 0ObEMBI U IJIOUIAIN
IIOBEPXHOCTEN ITPOCTEUILINX
MHOTOTPaHHHUKOB U TE€JI BPAIICHUS C
puMEeHEHHEM (HOPMYIL.

B noeceonesnoii ocuznu u npu uzyuenuu opyaux

npeomemos:

COOTHOCHUTDH a0CTPAKTHBIC
reOMETPUYECKUE MOHATHS U (PaKThl C
peaTbHBIMU JKU3HEHHBIMH 00 BEKTaMH
U CUTYyalUsIMU;

HCIIOJIB30BaTh CBOMCTBA
IPOCTPAHCTBEHHBIX [€OMETPUUECKUX
buryp nis pemeHus TUMOBBIX 3a1a4
IPAaKTUYECKOI'O COACPIKaHUS;
COOTHOCHUTb IUIONIA/IU IOBEPXHOCTEHN
TeJI OJUHAKOBOH (POPMBI pa3IuYHOIO
pa3mepa;

COOTHOCHUTb 00BEMBI COCYI0B
OJIMHAKOBOH (POPMBI pa3TMIHOTO
pa3Mmepa;

OLIEHUBATh (POpPMY MPaBUILHOTO
MHOT'OI'paHHHKA [1OCJIE CITUJIOB,
CpE30B U T.1I. (ONpeAesATh
KOJINYECTBO BEPILUH, pedep U rpaHeit
MIOJTYYEHHBIX MHOTOTPAaHHUKOB)

npocmpancmee;

—  ¢opmynuposams ceoticmea u
npusHaxku gueyp,;

—  0oKa3vleamv ceomMempuyecKue
VMEepicOeHUs,

—-  grademv CMaHOApmMHoU
Kraccuguxayuei
NPOCMPAHCMBEHHBIX ucyp
(nupamuowl, npuzmul,
napannenenuneovl);

—  HaAxo0ums 0OveMbl U NIOUAOU
NOBEPXHOCMeEll 2e0MeMPUYECKUX el
¢ npumeHeHuem Qopmyi,

—  BBIYUCTAMb PACCMOAHUS U Y2Iibl 8
npocmpancmee.

B noeceonesnotui srcuznu u npu usyuenuu opyaux
npeomemos:

—  UCNOIb308amMb C8OUCMEA
eeomempuieckux ueyp 01 peuleHus

3a0a4 NPAKMUYECKO20 Xapakmepa u 3a0a4 u3
opyeux obaacmeii 3HAHULL

Bekmo OnepupoBath Ha 0a30BOM YpOBHE IOHATUEM | —  Onepuposamv NOHAMUAMU OeKAPMO8bl
polu JIeKapTOBBI KOOPJIMHATHI B IPOCTPAHCTBE; KOOpOUHAMbL 8 NPOCMPAHCMEe, 8eKmop,
Koopou HaxXOAMTh KOOPJIUHATHI BEPILIMH Ky0a 1 MOOYNIb 8eKMOPA, PABEHCMBO 8EKIMOPO8,
Hambl MPSIMOYTOJIHOTO MapaJijiesenuneaa KOOPOUHAMbL 8EKMOPA, Y201 MEHCOY
6 8eKmopamil, CKaIsApHoe npou3sgedenue
npocm 8EKMOPO8, KOJLIUHEAPHble BeKMOPbL;
pancm —  Haxoo0umw paccmosiHue mexcoy 08yms
e MOUKAMU, CYMMY 6€KMOPOS8 U NPoU3sedeHue
BEKMOPA HA HYUCTLO, Y20l MENCOY BEKIMOPAMU,
cKanApHOe npousseoeHue, pacKkiaovlams
8EKMOP NO 08YM HEKONIUHEAPHbIM
gexmopam,
—  3a0asamv NIOCKOCMb YPAGHEHUEM 8
0eKapmogotl cucmeme KoopouHam,
—  pewiamb npocmeuuiue 3a0a4u 66e0eHUeM
8eKMOPHO20 basuca
Hcmop OnuceIBaTh OTEIHHBIC BHIIAIONIUECS —  Ilpedocmasnsams 6K1a0 8bl0AIOUWUXCSL
us Pe3yJbTATHI, MOJYYCHHBIE B XOJIE Pa3BUTHS MAmMemMamuros 8 pazeumue MamemamuKy u
Mamem MaTeMaTUKH KaK HayKH; UHBIX HAYYHBIX obnacmel;
amuku 3HaTh IPUMEPBI MATEMATUYECKUX OTKPBITHI —  NOHUMAMb POJb MAMEMAMUKY 6 PA3GUIMUL
Y UX aBTOPOB B CBSI3U C OTEYECTBEHHOI 1 Poccuu
BCEMHPHOH HCTOpUEH;
MOHUMATh POJIb MATEMATHUKH B Pa3BUTHU
Poccun
Memoo IIpuMeHsATh U3BECTHBIE METOBI IPU —  Hcnonwvzosamsb 0cHo8HbIE MEMOObL
bl PELICHUH CTaHIaPTHBIX MaTEMaTHYECKUX 00Ka3amenbCmaa, nposoounty
Mamem 3a1a4; 00KA3amenbCme0 U GblNONHAMb
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amuxKu

3aMedaTh U XapaKTepu3oBaThb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
OKpYyXarolle NeiCTBUTENbHOCTH;
MPUBOANTH MIPUMEPHI MATEMATHYECKHX
3aKOHOMEPHOCTEH B IPUPOAE, B TOM UHCIIE
XapaKTePU3YIOLIUX KPACOTY U COBEPIICHCTBO
OKPY’KaIOIIEro MUpa U MPOU3BEACHUN
UCKYyCCTBa

onpogepaicenue;

NPUMEHAMb OCHOGHbBLE MEMOObl PeUeHUs
Mamemamuyeckux 3a0a4;

Ha 0CHOBE MAMEMAMUYECKUX
3aKOHOMEpHOCMEl 8 Npupooe
Xapaxmepuzoeams Kpacomy u
COBEPUIEHCIBO OKPYICAIOUWE20 MUpd U
npouseedeHuli UCKYcCcmea,

NPUMEHAMb Rpocmetiuue npoepammuble
cpeocmea u I1eKmpoHHO-
KOMMYHUKAYUOHHbIE CUCTNEMbL NPU PeldeHUuU
MamemMamuyecKux 3a0ay
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OcBoenue comepxaHusi ydeOHOW mucnuiuinHbl «Marematuka: anredpa u
HAYaJo aHaiwW3a, TEOMETpHs» obecrednBacT (OPMHUPOBAHUE W Pa3BHUTHE
YHUBEPCAJTbHBIX  yUeOHBIX  JCWCTBHA B  KOHTEKCTE  IPEEMCTBEHHOCTHU
dbopmMupoBaHUs OOITUX KOMITCTCHITUH.

Buabl
OO0mme KOMIEeTEeHIINH
YHHBEPCAJIbHBIX
. . . (B coorBercTBHHE ¢ PI'OC HITIO no npodeccun)
Y4eOHBIX JeilcTBHil

OK 01. Beibupats criocoObI peteHus 3a1a4
poheCCUOHATIBHON JIEATEIbHOCTH, MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. OcyiiecTBisITh TOUCK, AHAIN3 U UHTEPIIPETALIUIO
uH(pOopMaIi HEOOXOIMMOM JJIs BBITIOJIHEHUS 3324
poecCUOHaNbHOM NESITEIbHOCTH.

PeryasiTuBHbIC
YHHBepcaJIbHbIe
yueOHbIe eiicCTBUs

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPY>KAIOIIEH Cpebl,
Ilo3naBaTebHbIE pecypcocoepexenunto, 3PEeKTUBHO JEHCTBOBATH B
yHHBepcaJbHbIe YpE3BbIYANHBIX CUTYAIIUSIX;

yueoHble aeiictBusi | OK 09. Mcnons3oBath HHPOPMAIIMOHHBIE TEXHOJIOTHH B
npodeCCUOHAILHON JEATeIbHOCTH

OK 03. [InanupoBaTh ¥ peaiIn30BbIBATH COOCTBEHHOE
KoMmmyHnkaTuBHble | IpodeccHOHaIbHOE PAa3BUTHE;

YHHBepcaibHbIe OK 04. PabGoTath B KOJUIEKTUBE U KOMaH 1€, 3()(PEKTUBHO
yueOHbIe 1eficTBUSl | B3aMMOJICMICTBOBATH C KOJUIETAMH, PYKOBOJICTBOM
KOJUIETaMHU.

1.4. Kosim4yecTBO 4acoB HA OCBOCHHE MPOrpaMMbl Y4eOHOM AMCHUIIIMHBI
- o0s3aTenpbHAs ayIUTOpHAs yuyeOHas Harpy3ka ooOydatomerocs 190 gac;
- caMocTosTeNbHAs paboTa oOydaromerocs 142 Jaca.



2. COJEP)KAHUE YYEFHOM JUCIUILINHBI 1
TEMATHYECKOE IINTAHUPOBAHHUE

2.1. O0bem yueOHO JUCHUNIMHBI U BUbI Y4eOHOH padoThl

Bupa yueOHoi1 padoThI O0bem yacoB
Oo0s3aTesbHAsA ayAUTOPHAs y4eOHAasi HATPY3Ka (BCero) 285
B TOM YHCIIE:
MPAKTUYECKUE 3aHATHS 95
KOHTPOJIbHBIE paOOTHI 26
CamocrosiTesibHasi padoTa 00y4awiuerocst (Bcero) 142
B TOM YHCJIC:
NHauBuayaibHBIN IPOEKT 10
Pedepar 18
Coo0mienue 10
[Ipe3enTanus 16
Jomarnusst pabora 14
CocrapyiieHue Ta0IuIy 10
JlomaiHsisi KOHTpoJIbHAsE paboTa 8
['padrueckue paboTh 24
CocraBieHue KpoccBop/a 16
Co3pnanue Mojeneil 1 MakeToB 16

IIpomesicymounas ammecmayus | cemecmp 6 ghopme oupgepenyuposarno2o
sauema u IV cemecmp 6 ghopme s3x3amena

[IpodunsHOe u3ydeHue o00OIIe00pa30BATEIHPHON YYCOHOW IUCIMILUTMHBI
«Maremaruka: anrebpa W Hayajga aHajdu3a, T'eOMETPHUS» OCYIIECTBISACTCS
JaCTUYHBIM TepepacnpeieicHHeM yYeOHBIX YacOoB U OTOOPOM JTUIAKTHYCCKHUX
CAUHUI] B 3aBUCUMOCTH OT BaXHOCTH TeM i mpodeccun 08.01.25 Macrep
OTJICJIOYHBIX CTPOUTEIBHBIX U JICKOPATHUBHBIX pabOT
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2.2. TemaTn4yecKuil IUVIaH U COJlePKAHHUE YUeOHOM U CHUIIIHHBI

HanmenoBanme Conepxanue y4eOHOro MaTepuasa, NpaAaKTHYECKUX 3aHATHI, CAMOCTOATeJIbHAsA padoTa Oo0bem YpoBeHb
pa3iesioB M TeM o0yyaromuxcs 4acos OCBOCHHS
1 2 3 4
1. MaremaTnka B Npo()ecCHOHAJIBLHOM 1eATEeJbHOCTH 2
Mamemamuka 6 nayke, mexHuxe, SIKOHOMUKe, UHPOPMAYUOHHBIX MEXHONO2UAX U NPAKMUYECKOU 1,2

Odessimenvrocmu. Llenu u 3a0auu usyueHus Mamemamuxy 8 YupertcOeHUsX HauaibHO20 U CPeOHe20
npogheccuonanbrozo obpazosanus. Bxoonoi konmponw
CamocrodrenbHas paboTa 00y4aroUMXCs:

Hanmcanue pedepara «Maremarnka B Moelt mpodeccum 2 3
Tema 1.1.
Pazeumue nonamus o Conepxanue y4eOHOro MaTepuasia 16 1,2,3
yucie.
2. llenble, panMoOHAJILHBIC U AeHCTBUTEIbHbIC YHCIA. 2
1,2
Ilosmopums u 0600WUMb NOHAMUSL MHONCECMEA HAMYPALLHBIX YUCET, YETbIX U PAYUOHATLHBIX YUCE.
Beecmu nousamue uppayuonanvrnozo uucia
3. KommiekcHble yucia. 2
1,2
Ilonamue komnaexcnoz2o uucaa. J{ericmeus ¢ KOMNJIeKCHbIMU YUCTAMU.
4. TllpubanKeHHbIE BHIYUCTEHUS 2
1,2
Ipubnusicennvie gviuucienus u 0elucmausi ¢ NPUOIUNCEHHBIMU YUCTAMU.
5. Pemienue 3a1a4 ¢ MCNOJIb30BAHUEM CBOMCTB YHCeJ H CHCTEM MCYUCIEHUS. 2
1,2

Pewenue 3a0au c ucnonvszoeanuem ceoticme uucen u cUcCmem UCYUCIEHUs, 0eTUMOCU, 00Jiell U Yyacmel,
NPOYEHMo8, MOOyel Yuce.
6. KonrpoJsbHas pa6ora Nel no teme « PazBurne noHATHS 0 Yncjie» 2 3




CamocrosTenpHas pa60Ta 06an}oumxc;1:

3anonuenue Tabauubl «Yucnay 2 3
Co3znanue npesenranuil «Vcropus pa3BUTHs yucaay 4
Tema 1.2
O Conep:xanue y4yeOHOro MarepuaJia 28 123
CBONCTBA M rpapuku
7. DyHKIHHU U UX rpapuKu 2
1,2
Dyuxyuu. Obaacms onpeoeneHus U MHONICeCmeo 3Hauenull; epagux gyukyuu. Hyau gpynxyuu
8. CBoiicTBa pyHKIMH. 2
. 1,2
Ceoticmsa ¢ynkyuu: 3HaKONOCMOAHCMBO, MOHOMOHHOCHb, YeMHOCHb, HeUemHOCMb, 02PAHUYEHHOCb,
NnepuoOUYHOCMb.
9.. Bospacranue u yobiBanue QyHKIUH. IKCTPEMYMBI. 2
1,2
IIpomesicymku 6o3pacmanus u yovieanus, Hauboabulee U HaUMeHblUee 3HaAYeHUsl, MOYKU IKCMpeMyMd.
10. IIpeoopa3oBanue rpapukoB GyHKIHU 2
1,2
IIpumepol pynKyYUOHANLHBIX 3a8UCUMOCTEN 8 PEeATIbHBIX NPOYECCax U SI6TICHUSIX.
11. IIpeodpa3oBanne rpagukoB GyHKIUH 2 1
,
12. O6paTHas pyHKkuus 2
. . 1,2
Obpammnvie ¢hynkyuu. Obracmv onpedenenus u 001acmeb 3HaA4YeHUU obpamuou Gyukyuu. Bsaumno
oopamuvle hynkyuu. I paguxu 63aumHoooOpamHvlx yHKYU
13. Pemienne 3aga4 ¢ MCno/ib30BaHHEM YHCJIOBBIX (PyHKIMI H UX TPa(HUKOB. 2
. . 1,2
Pewenue 3a0au c ucnonvsosanuem uucnosvix hynxkyuii u epaguxos. Mcnonvzosanue ceoticma u epagurxos
JIUHEUIHBIX U KBAOPAMUYHBIX DYHKYULL
14. KonTpoJuabHasi padora Ne2 no teme « DyHKIMH, HX CBOMCTBA H rpadpukmn» 2 3
CamocrodrenbHas paboTa 00y4aronMXCs:
Brinonnenue rpaguueckoit pabots! «I'paduku TPUTOHOMETPHUUECKUX (YHKIHI 4 3
Brimonnenue rpagudeckoit pabotsl «Iloctpoenne rpadukoB JorapuMUUECKUX U MOKa3aTeNbHbIX 4




hyHKIHI
Brimonnenue rpagudeckoit padotsl «IloctpoeHne rpagukoB pa3nuyHbIX (YHKIUN C TOMOIIBIO
npeoOpa3zoBaHMID»

Tema 1.3
KopHu, crenenu u Coaep:xxkanue yueOHOIro MaTepHaJia 38 12,3
Jorapu(pmsi.
15. KopHu HaTypa/ibHOM cTeneHH U3 yuciaa. CBOHCTBA KOPHeil HATYPAJIbHOM CTeNeH! 2
. 1,2
Ilosmopumsv u 0606wums noHAMuUA KOpHA U cmeneHu. [lonamue KOpHA HAMYPATLHOU CMeneHu U3 Yucia
u ux ceoticms. Mooynv uucna u e2o ceolicmea
16. CteneHnn ¢ 1eliCTBUTENIbHBIMM MIOKA3aTeIsIMH U ee CBOHCTBA 2
1,2
Ilonsamue cmenenu ¢ oeticmeumenvuvim nokazamenem. Paccmompems ee ceoticmaa.
17. CreneHsb ¢ pauMOHAJIbHBIM NOKAa3aTeJIsIM U ee CBOMCTBA 2
1,2
Ilonsamue cmenenu ¢ payuonanbHulM nokasamenem. Paccmompemy ee ceoticmaa.
18. Pemienne 3aga4 ¢ Mcno/ib30BaHUEM CTeleHell U KOpHeil. 2
. . 1,2
Pewenue 3a0au c ucnonvzosanuem ceoilicme cmeneHu U KOpHel, MHO20YIEHO8, Npeodpazosamue
MHO204NEeHO08 U OPOOHO-PAYUOHAILHBIX BbIDANCEHUII.
19. Iloka3arenbHast pyHKUMS U eé cBoOiicTBA. 2
1,2
Onpedenenue noxkazamenvHou @yuxkyuu u eé ceoticms. Ilocmpoenue epagura gynxkyuu.
20. CrenenHasi pyHKIHSA U €€ CBOMCTBA. 2
1,2
Onpeoenenue cmenennou (hynxyuu u eé ceoticms. Illocmpoenue epaguxa gyHxkyuu.
21. Jlorapu¢gmsbl u ux csoiicra. I[Ipasuia neiicreuii ¢ sorapupmamu. 2
Iousamue noecapugpma u eco ceovicmea. [lecamuunvlii. u Hamypaivhvii nocapudm. lIpeoopasosanue 1,2
nocapugmuyeckux gvipadicenui. Ilonamue nocapugpmuueckozo ypaenenus. OcHogHvle Memoobl peulenus
J102apu@dmos.
22. IIpeoOpa3oBanue panOHAJIBHBIX H HPPALMOHAIbHBIX BbIPaKeHHIA. 2

1,2




Obobwenue u cucmemamuzayusi sHavuii no meme. Ilpumenenue ceolicme KopHel, cmenewHeu u

Joeapumos Kk npeobpazosanuto evipadxcenuti. HMcnonvzoeanue ceoucms u epapukos JIUHENHbIX U
—
o o v =4x
K8aOpamu4uvlxX QyHKyull, 00pamHo nNPonoOPYUOHAILHOCIU U QYHKYUU

23. Jlorapupmuyeckasi pyHKuus u eé cBOicTBa

Onpeodenenue nozapugpmuuecxkou hynkyuu u eé ceovicms. Illocmpoenue epagurxa pynkyuu.

1,2

24. IIpeoOpa3oBaHue MOKA3aTeJbHbBIX BbIPAKEHUI

Obobwenue u cucmemamusayus 3uanuti no meme. Ilpumenenue ceoticme Kopreu, cmeneHuetl u
J102apup M08 K npeobpaz08anuio blpaANCeHUU.

1,2

25. IlpeoOpa3oBanue JorapupMmuyecKux BbIpasKeHH i

Obobwenue u cucmemamu3zayus 3Hanul no meme. Ilpumenenue ceoticme KopHetl, cmenenHet u
J102apup M08 K npeodpa3z08anuio blpAXCEHUI.

1,2

26. KontpoJuabnasi padora Ne3 no teme «KopHu creneHu u Jjorapupmsbi»

N

CamocrodrenbHas paboTa 00y4aroIMXCs:

Cocrasnenune kpoccopra «CTeneHb»

Hanucanue pedepara «KopHu HaTypalbHOM CTENEHU U3 YHCIIa U UX CBOWCTBY»

Brinonnenue noMariHeit KOHTpOIbHOM paboThl «CBONCTBA J0rapuQpmMoB»

Beinonnenue rpadguueckoit pabotsl «Iloctpoenne rpadukoB Jorapu@MUUECKUX U MOKa3aTeIbHbIX

byHKIHi.»

OO BRDNDN

Tema 1.4.
OcHOBBI
TPUTOHOMETPHH.

Conep:xanue yueOHOro MaTepuaJia

32

1,2,3

27. OcHOBHBIC TPUTOHOMETPHYECCKHE (PYHKIIUH

Paouannasa mepa yena. Bpawamenvnoe oeusicenue. Cunyc, KOCUHYC, MAHSEHC U KOMAHSEHC YUCIA.
Tpuzconomempuueckas OKpyHCHOCb

1,2

28. OcHOBHbBIE TPUTOHOMETPHUUYECCKUE TOKICCTBA U CJICACTBUA U3 HUX

OcnosHble mpuzonomempuueckue moxcoecmea. llpasuna npumeHeHus OCHOBHbIX MPUSOHOMEMPUUECKUX
MoXHCOecma U OCHOBHbLE (PopMYIbL OJis1 peuleHus 3a0ay

1,2

29. Tpuronomerpuyeckne GyHKIUUM U UX rpaguKH.

1,2




il 2

Onpedenenue mpuecoHoMempuyeckux @QyuKyui u ux 2paguxos. 3HaueHue mMpUeOHOMEMPUUECKUX
0.30,45,80,90,180,270.(0.- T )|
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30. ®@opmyJibl IPUBEIEHUSI. 2

1,2
Pewenue 3a0au c ucnonvsosanuem 2padycrotl mepul yena
31. ®opmyJibl CYMMBbI U Pa3HOCTH TPUTOHOMETPHYECKUX (PYHKIUI 2

. 1,2

Dopmynwr cnodxcenus. Ilpumenenue ghopmyn npeobpasosanue cymmvbl mpueoHOMEMpPUYecKux GyHKYuil 6
np0u3eedeHuu M6 npous‘eedeHuﬂ 6 CYMM) K npeo6pa306aﬂuio MpUcOHOMEMPUUECKUX 6blpa.?fC6HMlZ
32. ®opmyJibl CYMMBI H Pa3HOCTH TPUTOHOMETPHYECKHX (PYHKIHUIA
33. ®opMyJibl ABOHHOIO U MOJTOBUHHOIO YIJIa 2

1,2
Dopmyvl 080UHO20 U NOIOBUHHO20 Velld K NPeoOpaz08anuio mpueoHOMempuiecKux 8blpaniceHull
34. ®opmyJibl IBOITHOT0 ¥ MOJIOBUHHOIO yIJia 2

1,2
Dopmynvl 0801UHO20 U NOTOGUHHO20 Y2la K npeodpa308anuio mpu2oHOMempuiecKux 8blpadceHull
3S. IlpeoOpa3oBanue NPOCTEHIIMX TPUTOHOMETPUYECKUX BBIPAKEHH I 2

1,2
IIpumenenue 20mogvix ¢hopmyn Kk npeodPa308anHUI0 MPULOHOMEMPUYECKUX 8bIPANCEHULL
36. Pemienue 3a1a4 no teme «OCHOBHbIE TPHTOHOMETPHYECKHE TOXKIECTBA» 2

1,2
3akpennenue 3nanull, yMEHUll U HAGLIKOG NO meme
37. ApKCHHYC, aPKKOCHHYC, APKTAHT€HC YUCJIA. 2

1,2
Tlonamue obpamubix mpu2oHOMeMpUIecKUxX hyHKYuti ux npumMeHeHue npu peueHuu 3a0ay
38. KonTpoJabHast padora Ne 4 mo teme «OCHOBbI TPMTOHOMETPHH» 2 3
CaMocrosTenbHast paboTa 00yJyaroumxcs:
[TonrotoBka coobuienus «VcTopust TPUTOHOMETPHM 2 3
W3roroBreHre MOJIE TPUTOHOMETPHUIECKOTO KpyTa 4
Brimonuenue rpaguyeckoit pabotsl «IIpeoOpa3oBanue rpaukoB TPUTOHOMETPHUUECKUX (DYHKITHID) 2

Tema 1.5 ConepxkaHue y4e0HOro Marepuasa 34 1,2,3




YpaBHeHus u
HepaBeHCTBA

39. PABHOCHJIBHOCTH YPAaBHEHH i, HEPABEHCTB U CUCTEM

1,2
Tlonsamue pasHocunbHoCcmu ypasHeHull HepageHCcms U CUCmem
40. MeToa NHTEpBaJIOB

1,2
Hcnonvzoeanue epaguxos u memooa uHmMpesno8 npu peuenuy ypasHeHull U HepageHCcms
41. lloka3aTe/ibHbIE YPABHEHUS] M HEPABEHCTBA

1,2
OcHognbie 8U0bl NOKA3AMeNbHbIX YPAGHEHUL
42. lloka3aTe/bHbIE CHCTEMb] YPABHEHHI M HEPABEHCTB

. 1,2

IIpumenenue 3YH no meme. Pewenue 3a0au Ha 08udiceHUe U COBMECMHYI0 pabomy ¢ NOMOUbIO TUHELIHBIX
U K8AOPAMHBIX YPAGHEHUU U UX CUCTEM
43. UppauunoHajibHble ypABHEHHS U HEPABEHCTBA

1,2
OcHognble 810bl UPPAYUOHATILHBIX YpasHeHull. Pewenue 3a0au ¢ nomowvbio 4uciosvix HepageHcms.
44. UppanunoHajibHble CUCTEMbl YPABHEHHI 1 HEPABEHCTB

1,2
Ipumenenue 3YH no meme. Pewienue 3a0au ¢ NOMOWbIO YUCTIOBbIX CUCIEM HEPABEHCME C NPUMEHEHUe
U3006padCeHUll YUCTIOBbIX NPOMEICYMKO8
45. Iloxa3aTesibHbIe M MPPALHOHAJIbLHbIC YPABHEHHUS U HEPAaBEHCTBA

1,2
Ipumenenue 3YH no meme. Pewienue 3a0a4 ¢ NOMOWbIO YUCTOBbIX CUCTEM HEPABEHCME C NPUMEHEHUE
U3006padCeHUll YUCTIOBbIX NPOMEICYMKO8
46. IuddepeHunpoBaHHbIii 3a4eT 1,2
47. JlorapupmudecKkue ypaBHeHUs] M HEPABEHCTBA

1,2
OcnosHule 8U0bl 102apu@dMuieckux ypasHeHul U HepaseHcmes
48. Jlorapupmuyeckne CHUCTeMbl YyPABHCHHH H HEPaBEHCTB

1,2

Ipumenenue 3YH no meme. I pagpuueckue peutenus ypagnenuil u HepaseHcms




49. IIpocTeiinme TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA 2
1,2
OcHogHble 810bl MPUSOHOMEMPUYECKUX YPABHEHUU U HePABEHCME
50. IIpocreiinme TPUroHOMeTPpHYECKHE YPABHEHHS M HEPABEHCTBA 2
1,2
OcHognbie 8U0bl MPUSOHOMEMPUYECKUX YPABHEHUU U HePABEHCME
51. Tpuronomerpu4yeckne CUCTEMbI YPABHEHUd 1 HEPaBEHCTB 2
1,2
Ipumenenue 3YH no meme. I paghuueckoe peuienue ypasHenuil u HepageHcmas
52. TpuronomeTrpu4eckue CHCTeMbl YPABHEHUI 1 HEPABEHCTB 2
1,2
IIpumenenue 3YH no meme. I pagpuueckoe pewienue ypasHenuii u HepageHcma
53. IlpakTuuyeckasi padora Nel «Iloka3zaTe/ibHbIX YPABHEHUH M HEPABEHCTB)» 2 1,2,3
54. IlpakTuyeckas padora Ne2 « MppauuoHa bHbIX YPABHECHH M HEPABEHCTB) 2 1,2,3
55. IlpakTuyeckas padora Ne3 «JlorapupmMuyecKux ypaBHeHHi M HEPABEHCTB» 2 1,2,3
56. IlpakTuyeckas padora Ne4 «TpuronomerprnyecKux ypaBHeHUIl 1 HEPAaBEHCTB) 2 1,2,3
57. KoutpoabHas padota Ne5S no teme «YpaBHeHHs] M HEPABEHCTBA» 2 3
CamocrosTenbHble paboThl 00yUYaIOIIHUXCS:
Pedepar no teme «IlokazaTenbHble ypaBHEHUS U HEPaBEHCTBa 2 3
Pedepar no teme «Jlorapupmudeckue ypaBHEHHsI U HEPABEHCTBAY 2
Pedepar no teme «Tpuronomerpudeckie ypaBHEHHsI U HEPABEHCTBA» 2
| Pasgen2. | Hauamawatevarmieckoroamamsa | 8 [ |
i Conep:xanue y4eGHOro MaTepuasia 10 1,2,3
IlocnenoBaTeIbHOCTH
58. IlocaenoBarenbHocTH. CIOCOOBI 3aJaHNUS U CBOMCTBA. 2
1,2
Ilonamue npedena nociredoeamenvHocmu. J[MuHa OKPYHICHOCMU U NIOWAOL KpYea KAK npeoeivl
nocne0o8amenbHoCmell.
59. ITocnenoBareabHOCTH. CIIOCOOBI 321aHNUS M CBOMCTBA. 2
1,2
Ipupawenus pynkyuu u npupawenus apeymenma. Illonamue npouszso0Hol.
60.beckoneuHo yObIBaloIasi reoMeTpUYecKasi MPOrpeccusi M ee CcymMma 2 19
,




beckoneuno yowisarowas ceomempuueckas npoepeccus . Cymma npoepeccuu. Henpepwvienocmu gynxyuu.

CamocrosrenpHas pabora:

CocraBienue kpoccBopna «IlocienoBaTeabHOCTbY 4 3
Tema 2.2.
IIpousBoanasn Coaep:xxanue yueOHOIro MaTepuaJia 48 1,2,3
GyHkunn
61. Ilpupamenue pynxkuuu. [lonsaTue 0 Nnpon3BoAHOM. 2
. 1,2
Tonuamue npupawenue pynkyuu u npupawjenue apeymenma. Ilonsmue npoussoonou. Ilpasuna
8bIUUCTIEHUS NPOUZBOOHBIX CYMMbl, PAZHOCTIU, NPOU3BEOEHUS, YACMHOZO.
62. IlpaBuyia BbIYHCJIEHUS] POU3BOIHBIX. 2
1,2
Buviuucnenue npocmetiviux npouzgo0nbix
63. BoruncijieHusi MpOU3BOAHBIX. 2
1,2
Buiyucnenue npocmetiviux npousgoonsix
64. BoruucjieHusi NpoM3BOHBIX. 2
1,2
Buviuucnenue npocmetiviux npouzgo0Hbix
65. IlpousBogHas C10KHOM (PYHKIHH. 2
. 1,2
IIpasuna viuucienuss npouU3800HbIX CYMMbl, PA3HOCMU, NPOU3BEOCHUS, YACTNHO20 COACHBIX (HYHKYUIL.
IIpasuna gviuucienuss npou3800HbIX CAONACHBIX PYHKYULL.
66. IlpousBogHast C10:KHOM (PYHKIHH. 2
. 1,2
IIpasuna viuucienus npou3800HbIX CYMMbl, PA3HOCMU, NPOU3BEOEHUS, YACMHO20 CIOHCHBIX YYHKYUIL.
IIpasuna gviuucienuss npoOU3800HbIX CIOACHBIX PYHKYULL.
67. IlpousBogHbIC TPUTOHOMETPHYCCKHUX (PyHKIMI. 2
1,2
Ilpasuna gvluucienus mpueoOHOMemMpU4ecKux QYHKYull ¢ UCNOIb308AHUEM NPOUZBOOHOU
68.I'eomeTpruecknii u pu3NUeCKNi CMBICJ IPOU3BOAHON (PYHKIHHN 2
1,2

Onpedenenue ceomempuyecko2o cmulcaia npou3eoonou. Ilpumenenue usuuecko2o cmvicia npou3sooHoU




npu peulenuu 3a0au.

69. KacareabHast kK rpauky QyHKIUH. 2

1,2
VYpasuenue xacamenvno epaghuxa ¢hynkyuu.
70. Bropasi npou3BO/IHAs1, ee reoMeTpUYecKHii U (PU3NUEeCKUI CMBICJI. 2

. 1,2

Onpedenenue npomesicymrkos 603pacmanus u yooleanus QYHKyuil, Kpumudeckue mouku QyuKyuu npu
nomowu npou3eoonou. Ilocmpoenue epaguxos.
71. Ilpu3HaK¥ MOHOTOHHOCTH M IKCTPEeMYMOB (PyHKIIUH. 2

1,2
Monomonnocmo u sKcmpemym QYHKYui.
72. IlpuMeHeHMe POU3BOHOM K MCCJIeI0BAHUI0 QYHKIMHU U IPA(UKOB. 2

1,2
Ilocmpoenue epaguxos npu nomowu NPou3so0HOU PyHKYuU
73. IlppMeHeHue NMPOU3BOHOM K MCCIeI0BAHUIO (PYHKIUM ¥ TPAUKOB. 2

1,2

Ilocmpoenue epaguxos npu nomowu RPoU3B0OHOU PYHKYUU

74. KourpoabHas padora Ne 6 mo teme «IIpon3Bognas QyHKIuN» 2 1,2

CamocrosTenbpHas padoTa 00y4arNMXCs:

Brinonnenue nomariseit paboTsl BeIYHCICHHUE Tipeaena GyHKIui 4
Hanucanue pedepara «IIponsogHas» 4 3
3anonnenue Tabaunbl «OCHOBHBIE GOPMYITbI TU( HEPEHITUPOBAHHSD) 4
3anosHeHne Ta0IuIbl «MexmnpenMeTHbie CBA3U» TeMbl «lIpon3BoaHas» 4
Cocrasnenune kpoccopaa «lIponsBoanas» 4
Tema 2.3.
IlepBooOpa3nas n Coaepxxanue yueOHOIro MaTepuasa 28 1,2,3
HHTErpaJ.
75. IlepBooOpa3Hasi U MHTerpaJ. 2
1,2
Ilonsamue nepsoobpasnotii. Buluucienue nepsoobpasHoil.
76. Tadauua narerpanos. Ilepsoodpa3Hbie djieMeHTAPHBIX (PYHKIMIA 2
1,2

Buiyucnenue nepgoobpasnoil npu nomowu mabauyvl. Ceolicmea unmezpaios.




77. HeonpenejieHHBIH HHTErpaJl. 2

1,2
Buluucnenue neonpedenennoco unmezpana.
78. HeonpenejieHHBIH HHTErpaJl. 2

1,2
Buiyucnenue neonpedenennozo unmezpaia.
79. Onpenenennnblii uHTErpaa. @opmyJia Herorona-Jleiionumna 2

1,2
Ilousmue onpeodenennoco unmeepana. @opmyna Horomona-Jletibnuya.
80. Onpenesiennsblii uaTerpaa. @opmyaa Herorona-Jleitonnna 2

1,2
Ilonsamue onpeodenennozo unmezpana. Popmyna Hetomona-Jleiibnuya.
81.I1l;momaas KPUBOJIMHEHHOM TPpanennu 2

N . 1,2

Ilonsamue kpusonunetinoti mpaneyuu. llpumenenue ceoticme onpeoeneHHo20 uHmezpana OJisl GblYUCIeHUs.
niowaou ypasHenus mpaneyuu.
82. TexHHKa BBIYHMCJIEHHUS ONPeaeTeHHOI0 HHTerpaJjia 2

1,2
Buvluucnenue onpedenennozo unmeepana npumenss oopmyny Hetomona-Jleubnuya
83. Beruuncijienue mjiomany miIocKux Guryp ¢ noMoubI0 ONpeieJeHHOr0 HHTerpaJa. 2

1,2
IIpumenenue unmezpana 0ns 8bI4UCTEHUA NIOWAOU NIOCKUX DUYD.
84. Konrposannasi padora Ne 7 no teme «IlepBoodpa3Hasi u MHTErpa» 2 1,2
CamocrodrenbHas paboTa 00y4aroIMXCs:
CocraBnenus kpoccopaa «IleppooOpazHas» 2
Cocrasnenne kpoccopaa «Hauana MaTeMaTHUECKOrO aHAJIN3a» 2 3
Brinonnenue rpadguueckoit pabotsl «Beranciaenue miomaan GUryp ¢ moMouipo MaTeMaTH4eCKUX 4
WHTETPATIOB)»

| Pasmen3 | Beposrmocthucrarucrma.PaGoracmammevm [ 24 [ ]
Tema 3.1.
DJIeMEeHThI Coaepxxanue yueOHOIro MaTepuasa 8 1,2,3
KOMOMHATOPUKH.

85. OcHoBHBbIE NOHATHS KOMOMHATOPUKHU. [IpUHIMI MaTeMaTHYeCKOH MHIYKIMH. 2 1,2




Tlonamue kombunamopuxu. llpunyunsl mamemamuueckou UHOYKYUU.

86. 3ajaum Ha moaCYeT YHUCJIA MEPECTAHOBOK pPa3MelleHuil, COUeTaHMI.

1,2
Pasmewenue, nepecmanosxa, couemanue
87. 3agaum Ha moaCYeT YUCJIA NMEPeCTAHOBOK pa3MelleHMil, COUeTaHuid.
1,2
Pasmewenue, nepecmanoexa, couemanue
88. Tpeyroabnuk Ilackansa. ®opmyna 6unoma Herorona.
1,2
Cesoticmsa bunomunanbHulx K0dduyuenma. Tpeyeonvrnux Ilackans popmyna bunoma Horiomona.
Tema 3.2.
JJ1eMeHThI TeOPUM Coaep:xanue yueOHOTro MaTepHaJia 1,2,3
BEPOSITHOCTEI.
89. CiyuaiiHoe co0bITHE M ee BepOSTHOCTb.
1,2
Onpeoenenue coovimus. Buowl coovimuil.
90. CioskeHne 1 YMHOKEHHE BepPOSITHOCTEH.
1,2
Onpeodenenue 8eposimHocmu cOObIMUSL, CLONHCEHUE U YMHONCEHUE COObIMULL.
91. Co:keHre M YMHOKeHHeE BepPOSITHOCTEN.
1,2
Onpedenenue 6eposmHOCMU COObIMUSL, CLOHNCEHUE U YMHONCEHUE COObIMUIIL.
Tema 3.3.
DJIeMeHThI
. Conep:xxanue yueOHOro MaTepuaJia 1,2,3
MaTeMaTH4YeCKOii
CTATHUCTHKH.
92. IlpeacraBiieHHe JAHHBIX (Ta0IUIbI, AMATPAMMBI, TPA(HKH), TeHePATbHAA COBOKYITHOCTD.
1,2
Obpabamuvleanue OAHHLIX C NOMOWDBIO MAdIUY, Ouazpamm, epagurxos. I enepanbHas coO8OKYNHOCHb.
93. IlonsiTHE 0 3a1a4aX MATEMATHYECKON CTATHCTHKH.
1,2

OnpebeﬂeHue Mamemamudeckol CImamucmuxu Man, Meouare. 3adauu mamemamuyeckol Cmamucmuxu.




94. KonrpoJsibHasi padora Ne 8 mo pa3neny «BeposiTHOCTh U cTaTHCTHKA. PaGoTa ¢ naHHBIMIY 2 1,2
CamocrodrenbHas paboTa 00yJaroIMXCs:
[ToaroroBka pedepara «Mcropus MPOUCXOKACHUS TEOPUU BEPOSITHOCTEH» 2 3
Co3pnanue npe3eHTanuii « AMeMeHThl KOMOMHATOPUKI 2
Co3nanue npe3eHTanuil « JIeMEHTbl MATEMAaTUYECKOW CTaTUCTUKI 2
HaumenoBanue Coaep:xaHue yue0HOro MaTepuasia, MPaKTHYECKUX 3aHITHI, CAMOCTONATE/ILHAsSI padoTa O6bem | YpoBeHb
pa3iesioB U TeM o0yyaromuxcst 4acoB OCBOEHHUS
Tema 4.1.
Tpstvbre Coaep:xkanue yue0OHOro MaTepuajia 44 1,2,3
IUIOCKOCTH B
NPOCTPAHCTBE.
95. Akcnomsl crepeomerpuu. CiieICTBUSL U3 AKCHOM CTepeOMeTPHH. 2
1,2
Ilonsamue cmepeomempuu (mouka, npamas, NJI0CKOCHb, NPOCMPAHCINEO)
96. BzaumHoe pacmoJioxkeHue ABYX NPSAAMBIX B IPOCTPAHCTBeE. 2
1,2
Bosmoorcnvie cnyuau pacnonoscenus 08yx npsamvix 6 npocmpancmee. llonamue napannenvHocmu,
nepeceuenus U CKpeuwusanusi NPSMbIX, Y20l Me#cOy NPAMbLMUL.
97. B3aumMHoOe pacnoJioxeHue IBYX NPSIMBIX B IPOCTPAHCTBe. 2
1,2
Bosmoorcnvie cnyuau pacnonoscenus 08yx npsamvix 6 npocmpancmee. llonamue napannenvHocmu,
nepeceuenus U CKpeuwusanusi NPSMbIX, Y20l Me#cOy NPAMbLMU.
98. Iapanie/bHOCTH NPAMBIX U MJIOCKOCTEI. 2
1,2
Teopembl 0 napaninenbHOCmMu NPAMbIX, RPAMOU U NIOCKOCU.
99. IMapaniejJbHOCTH MJIOCKOCTEI. 2
1,2
Teopembl 0 napaninenvHocmu NIOCKOCMel.
100. M300pakeHue NPOCTPAHCTBEHHBIX (PUIyp HA IIOCKOCTH. 2
1,2

Ilpumenenue 3VH no meme.




HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepHuaJia, MIPAKTUYECKUX 3aHATHI, CAMOCTOsSITe/IbHAsI padoTa Oo0bem YpoBeHb
pa3iesi0B M TeM o0yyaromuxcs 4acoB OCBOEHM

101. IlepieHAMKYJISIPHOCTH NPSAMBbIX. 2

1,2
Teopema o npusnake nepneHOUKYIAPHOCMU NPSMBIX.
102. IlepneHAUKYJISIP M HAKJIOHHAS. 2

1,2
Obobwenue meopemvl 0 mpex nepneHOUKyIApPax.
103. IlepneHAUKYJISIP M HAKJIOHHAS. 2

1,2
Obobwenue meopemvl 0 mpex nepneHOUKYIsApax.
104. IlepnieHAUKYJISIPHOCTH MPAMBIX H IIJIOCKOCTEN. 2

1,2
Teopema o npusHake nepneHOUKYISAPHOCMU NPAMOU U NIOCKOCTU.
10S. [lepneHAUKYASIPHOCTH MJIOCKOCTEI. 2

1,2
Cnyuau pacnonodicerue npsamMvlx 8 NPOCMpPaHCcmee
106. YroJ mexay NpsiMoil ¥ IVIOCKOCTBIO. YT0JI MEKAY IMJIOCKOCTAMU. JIByrpaHHbIii yroJ. 2

1,2
Ilonamue 0gyxepannozo yana. [lonsimue nepnenOUuKyisipHocmu R10CKOCMel.
107. YroJ mMexay NpsiMoii ¥ IJIOCKOCTBHIO. YT0J MeXK1Y IJIOCKOCTAMU. JIByrpaHHblIii yroJ. 2

1,2
llonamue ogyxepannozo yana. Ilonsimue nepneHOUKyIsApHOCMU NIOCKOCMEI.
108. IlpakTuyeckas padora NeS «IIpuMeHeHne TeopeMbl 0 TPEX NEPIEHANKYISAPAX» 2 1,23
109. KontposbHas padora Ne 9 no teme «IIpsiMble H IIJIOCKOCTH B IPOCTPAHCTBE) 2 1,2
CaMocrosTenbHast paboTa 00yJyaroumxcs:
Hanucanue coobmenust «Ctapsle COBpEMEHHbIE N300paKeHUSI U CUMBOJIBI B TEOMETPUN 4
Brimnonnenue nomamineit pabotsl «llepneHaukynsp 1 HaKIOHHAS 2 3
Coobuienne Ha TeMy (cka3ka) «lIpukitouenne npsMoi U MIOCKOCTH B POCTPAHCTBE 2
Hammcanmne pedepara «[lapanienpbHoe MPOSKTUPOBAHUE U €TI0 CBOMCTBA» 2
M3rotoBiieHre MaKeTOB JABYXIPAHHBIX YIJIOB C 33JaHHOM I'paayCHON Mephl 4

Tema 4.2. Conep:xaHue y4eOHOI0 MaTepuasa 34 1,2,3

MHOrorpaHHUKH.




HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepHuaJia, MIPAKTUYECKUX 3aHATHI, CAMOCTOsSITe/IbHAsI padoTa Oo0bem YpoBeHb
pa3/ieJioB M TeM o0y4yalomuxcs 4acoB OCBOEHM

110. MHOrorpaHHUKH. 2

1,2
Onpeoenenue MHo2oepanHuka. Buovl mnozoepannuxos. Ilpasunivhvie MHO202pAHHUKU
111. [Ipu3ma u eé BUABI 2

. . . 1,2

Onpedenenue npusmvl u ee cocmasnvlx yacmei. Buowvl npuzmel. [lonsmue 60K0801 u NOIHO
NOBEPXHOCIU NPUSMBI.
112. lIpsimoyroJbHbIi napauieiaenunen. Kyo. 2

1,2
Onpeoenenue napannenenuneoa, kyoa. [locmpoenue ceuenutl napaiienenuneod.
113. N300pa:keHnne Npu3Mbl U NOCTPOEHNE €€ CeUEeHHId. 2

1,2
Ilonamue ceuenus npusmol. Ilocmpoenue ceuenusi npusmoi.
114. Ilmpamuaa. llpaBuiabnas nupamuaa. Terpasap 2

1,2
Onpedenenue nupamuovl, ee cocmasHvle yacmu. Buowvl nupamuowl. Ilonsimue mempasopa.
115. N300paxenne nupaMuabl U OCTPOEHUE €€ CeYeHHUid. 2

1,2
Ilonsamue ceuenus nupamuosl. [locmpoenue ceuenus nupamuobwi.
116. Yceyennasi nupamuja. 2

1,2
Tlonsimue 60K0801 U NOTHOU NOBEPXHOCMU NUPAMUObBL. Y ceuenHas nupamuoa.
117. CummeTpus B KyOe, napaJjiesnenumnenax. 2

1,2
IIpocmompems 6ce 603MOHCHBLE OCU U YEHMPbL CUMMEMPUU 8 Kybe U napanieienunedax.
118. Ceyenust ky0a, npu3Mbl, IHPAMH/BI. 2

1,2
Csoticmea u cnocobbl NOCMpOeHUs ceYeHUsl MHO202PAHHUKOS.
119. IlpakTuyeckas padora Ne 6 «IIpaBuiIbHbIe MHOTOTPAHHUKHY. 2 1,23
120. KonTposabhas padora Ne 10 mo teme « MV HOrorpaHHUKH» 2 1,2
CaMocTtosTenbHas paboTa 00yJaronmxcs: 3




HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepHuaJia, MIPAKTUYECKUX 3aHATHI, CAMOCTOsSITe/IbHAsI padoTa Oo0bem YpoBeHb
pa3/ieJioB M TeM o0y4yalomuxcs 4acoB OCBOEHM
CooOuienne Ha Temy «cTopuueckasi CripaBka O MHOTOTPaHHUKA»X 2
W3rorosieHne MoJ1eId MHOTOI'PaHHUKOB 4
Cocrasnenue npe3eHrauuu «CedeHne mpu3sMb» 2
Cocrasnenue npe3eHTraunn «CeueHne TupaMub» 2
Brinonnenue nomamnei pabotsl «MHOrOrpaHHUKN» 2
Tema 4.3.
Tesia ¥ TOBEPXHOCTH Coaep:xxanue yueOHOTro MaTepHaJia 24 12,3
BpallleHHsl.

121. HuauHap U ero pa3BeprKa 2

. . 1,2
Onpeoenenue mena epawjerus u e20 cOCmasHulx yacmeti. Buowvl yununopa u e2o ceoticmea. Ocegoe
ceuenue u pazeepcmka yununopa. Ilonamue 60xo6ou u noIHOU NOBEPXHOCIIU YUIUHOPA.
122. Konyc u ero passeprka. 2

. . 1,2
Onpeoenenue mena 8pawjerus u e2o0 cOCmasHulx yacmeti. Buowvl konyca u ezo ceoticmesa. Ocegoe ceuenue
u pazeepcmra konyca. Ilouamue 60K0801l U NOJIHOU NOBEPXHOCMU KOHYCA.
123. YceueHHBIiT KOHYC 2
Onpeoenenue mena 8pawjenus u e20 COCMasHulx yacmeti. Buowvl yceuennozo konyca u e2o ceoticmsa. 1,2
Ocesoe ceuenue u pazeepcma yceueHno2o Konyca. Ilonsmue 60K0801 U NOAHOU NOGEPXHOCTU
yCceueHH020 KOHYCa.
124. Illap u cdepa. CeveHusi Wapa MI0CKOCTHIO. 2

. . 1,2
Onpeodenenue mena 8pawjerus u e2o coOcmasHulx yacmeti. Buowvl wapa, cghepuvl u ux ceovicmea. Ocesoe
ceuenue u pazeepcmka wapa. Ilonamue 60K060uU u NOIHOU NOBEPXHOCMU WUADA.
125. IllapoBoii ceKTOp, CErMeHT U CJIOH 2

1,2

Onpedenenue waposo2o cekmopa, waposozo Closl, uapogo2o ceemenmul. Mx ceolicmaa.
126. IlpakTuyeckas padora Ne7 «Tesia 1 NOBePXHOCTH BpallleHUD) 2 1,2,3
127. KontpoabHas padora Ne 11 mo teme «TeJia 1 NOBEPXHOCTH BpALLCHHUS» 2 1,2
CaMocTtosTenbHas paboTa 00yJaronmxcs: 3




HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepHuaJia, MIPAKTUYECKUX 3aHATHI, CAMOCTOsSITe/IbHAsI padoTa Oo0bem YpoBeHb
pa3iesi0B M TeM o0yyaromuxcs 4acoB OCBOEHUS
N3roroBnenue Mojienei Tea BpaleHuit 4
Cocrasnenue npesenrauuii «lllap, B3anMHO€E pacnosio;KeHue IIOCKOCTEN U 111apa » 4
Brinonnenue nomamneit pabotsl «Tena BpameHus» 2
Tema 4.4.
HN3mepenus B Coaep:xxanue yueOHOIro MaTepHaJia 26 12,3
reoMeTpuu

128. Ilsiomaas 60KOBOM M NOJIHOI MOBEPXHOCTH MHOTOTPAHHHMKOB. 2

1,2
Ilpumenenue 3YH no meme.
129. Ilnomaab 6OKOBOW M MOJIHOI MOBEPXHOCTH MHOTOTPAHHUKOB. 2

1,2
Ilpumenenue 3YH no meme.
130. [Inomaab 60KOBOM M MOJIHOI MOBEPXHOCTH TeJl BPAllEHHUs. 2

1,2
Ilpumenenue 3YH no meme.
131. Ilsiomans 60KOBOM M IOJIHOM MOBEPXHOCTH TeJI BPALCHHS. 2

1,2
IIpumenenue 3YH no meme.
132. [lousiTue 00beMa u €ro U3MepeHue. 2

1,2
Ilonsamue obvema mena. Bvisignenue e2o ceoticms.
133. O0beM npu3MBbI M HUJIMHAPA. 2

1,2
Dopmyna obvema npusmovl U YUIUHODA.
134. O0beM nupaMuabl U KOHYCA. 2

1,2
Dopmyna obvema nupamuobl U KOHYCA.
135. O0beM yceueHHOI MUPaAMHUAbI H YCEYEHHOI0 KOHYCA. 2

1,2
Dopmyna obvema yceyeHHOU NUPAMUObL U YCeUeHHO20 KOHYCA.
136. O6beM mapa u mIomaab cgepol. 2 1,2




HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepHuaJia, MIPAKTUYECKUX 3aHATHI, CAMOCTOsSITe/IbHAsI padoTa Oo0bem YpoBeHb

pa3iesi0B M TeM o0y4yalomuxcs 4acoB OCBOEHM
Dopmyna obvema wapa u niowaou cgepol.
137. llpakTuyeckasi padora Ne§ «Il1omaap MHOTOTPAHHUKOB H TeJI BPalleHHs» 2 12,3
138. [lpakTuyeckasi padora Ne9 «O6beM MHOTOTPAHHUKOB U TeJl BpallleHUsD» 2 12,3
139. KonrpoabHas padora Ne 12 no teme «M3MepeHusi B reoMeTpum» 2 1,2
CaMocrosTenbHast paboTa 00yJyaroumxcs:
CocraBnenue kpoccBopia «MHOTOIpaHHUKN» 2 3
Cocrasienue kpoccBopa «Tena BpanieHus» 2

Tema 4.5.
Koopaunartel u Copaepxxanue yueOHOro MaTepuasa 22 1,2,3
BEKTOPBI
140. IexkapToBa cucTeMa KOOPAMHAT. 2
Hexapmosa cucmema koopounam. Ananoeus ¢ niockocmoio. Qopmyna KOOpOUHam cpeoutsvl Ompe3Ka. 1.2
Dopmyna paccmosanus medy 08yMs MOYKAMU 8 NPOCMPAHCMEE.
141. BekTOpsbI B IPOCTPaHCTBeE. 2
Onpeoenenue 8eKmopos 8 NPOCMpancmee, KOOPOUHAmM 8eKmopa, Mooy éekmopa. Ananozus ¢ 1.2
nirockocmvio. Onpedenienue pageHcmea 6eKmopos, KOOpOUHam eekmopa. Anano2us ¢ n10CKOCmvio
142. [leiicTBHS HA/l BEKTOPaMH 2
IIpasuna cnosiceHus u 8b1YUMAHUS BEKMOPO8 U YMHOIICEHUS 6eKmMopa Ha yucio. Teopema o paznodiceHuu 1.2
8EKMOopa no Hanpasienuio.
143. Yroa mexkny Bekropamu. CkajisipHoe npousBeeHne BeKTopoB. [Ipoexkuus BeKTopa Ha 0Ch. 2
Onpeoenenue yana mexicoy 6eKmMopamu 8 npoCmMpancmee, CKAIAPHO20 Npou3eedeHus: 6eKmopos. Ananoaus 1,2
¢ nrockocmuio. Onpedenenue KOMIIAHAPHOCMU 8eKMOp0o8. Ananozus ¢ niockocmoio. Ilpoexyus eexmopa
Ha OCb.
144. Yrou mexny Bekropamu. CkajlsipHoe npon3BeaeHne BeKTopoB. IIpoeknns BekTopa Ha 0Cb. 2
1,2

Onpedenenue yena mexcoy 6eKmopamu 8 NpoCmpancmee, CKAIAPHO20 NPOU38e0eHUs 6eKMopos. Ananozusl




IMoaroroBuTeILHBINH dTAN

HaumeHoBaHue Conep:xxanue y4e0HOIro MaTepuaJsia, NPAKTHYECKUX 3aHATHIA, CAMOCTOATEIbHAsA padoTa Oo0bem YpoBeHb
pa3iesi0B M TeM o0yyaromuxcs 4acos OCBOCHHS
¢ n1ockocmouito. Onpeoenenue KOMIIAHAPHOCIU 8eKMOpPos. Ananozus ¢ niockocmoio. Ilpoexyus eexkmopa
HA OCb.
145. YpaBHenue cepbl. 2
1,2
Ypaesnenue cgepuoi.
146. YpaBHeHHe MJIOCKOCTH U NPSIMOIA. 2
1,2
Ypasnenue npsimou u niockocmu.
147. KoutpoabHas padora Ne 13 nmo teme «KoopauHaThl M BEeKTOpPbI» 2 1,2
CaMocTosTenbHas paboTa 00yJaronmxcs:
Brimonnenue nomariaeii pabotsl «BekTopbi» 4 3
CocraBneHue KpoccBopa «BeKTopbl B IPOCTPAHCTBE» 2

e BBIOOp TeMBI U €€ KOHKPETHU3ALHS; 2 3
e (hopMupoBaHHe MPOSKTHOM IPYMIIbI.
IHouckoBblii 3TAN
e OINpejeTeHUE U aHAIN3 TPOOIEMBI; 9 3
e  YTOYHEHHUE TEMAaTUYECKOTO MOl U TEMBI IPOEKTa, €€ KOHKPETHU3allUs;
e  TIOCTAaHOBKA LIEJH MPOEKTA.
AHAJIUTHYECKHH ITaNl
e aHAJIN3 UMeroleics nHdopmaruy;
e cOop u u3yueHue nHGopMaIuy;
e IOMCK ONTUMAJIBHOI'O CIIOCc00a TOCTHKEHHUS LIeJIU MPOEKTa (aHAIN3 aJbTEPHATUBHBIX PEILICHHI), 2 3
IIOCTPOEHHE aITOPUTMA AESATENBHOCTH;
e COCTaBJICHUE IJIaHA peaTH3alMy MPOEKTa: MOIIaroBoe MiIaHupoBaHue padoT;
e  QHAJIM3 PECYPCOB.
IIpakTHyeckunii 3Tan
e BBINOJIHEHHUE 3aIlJIJaHUPOBAHHBIX TEXHOJOTUYECKUX ONEpaLuii; 2 3
e TEKYIIMI KOHTPOJb KAYECTBA;
IIpe3eHTaAlMOHHBIN ITANl 2 3




HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepHuaJia, MIPAKTUYECKUX 3aHATHI, CAMOCTOsSITe/IbHAsI padoTa Oo0bem YpoBeHb
pa3iesi0B M TeM o0yyaromuxcs 4acos OCBOCHHS
o IloaroToBka NMpe3eHTALIMOHHBIX MATEPUAJIOB;
IIpe3enTanus npoekra;
e l3yueHue BO3MOXKHOCTEH UCIOIB30BAaHUS PE3YyIbTATOB IPOEKTa (BBICTABKA, TPOJAXKA,
BKJIIOYEHHE B OAHK MPOEKTOB, MyOIHKaINs).
JK3aMeH 4 4
Bcero 431




2.3. Conep:xkanue npopuiibHOI coCTABJISIOIIEH

Jlst cnenmanbHOCTH TIpOriTbHOM cocTasssttomeit A npodeccuu 08.01.25 Macrep
OTJICJIOYHBIX CTPOUTEIIBHBIX M JICKOPATHBHBIX PabOT

Paspesa 1 «Aaredpa» IUIAaKTUYECKHE EIUHMIBL: TpHUTOHOMETPUYECKAS
OKPY’KHOCTb. CuHyC, KOCHHYC, TAaHI'€HC MpPOM3BOJBHOrO yria. (OcHOBHOE
TPUTOHOMETPUUYECKOE TOXKIAECTBO U cleAcTBUS U3 Hero. Hymm ¢yHkum,
IPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb. HamOombliee u HauMeHbIlee
3HaueHue ¢QyHkuuu. llepuoanueckue QpyHkuuu. YeTHOCTh U HEYETHOCTh (DYHKIIMM.
CpoiicTBa U TrpauKud TPUTOHOMETPUUYECKUX (YHKIUH. APKKOCHUHYC, apKCUHYC,
apKTaHreHc yucia. [Ipocreimme TpUroHOMETPUIECKAE YPAaBHEHMUS.

Crenenp ¢ IEWCTBUTEIBHBIM IOKA3aTENEM, CBOMCTBA cTeneHu. lIpocreiimme
MOKa3aTelIbHbIE YPAaBHEHHs U HepaBeHCTBA. [lokazaTenbHass QyHKIUSA U €€ CBOMCTBA
u rpaduxk.

Jlorapudm  uymcma, cBoictBa Jorapupma. JlecaTuuHbld  Jorapudm.
[TpeoOpa3oBanue norapupmMudeckux BblpaxeHHuil. Jlorapudpmuyeckue ypaBHEHUs U
HepaBeHcTBa. Jlorapupmuueckas GyHKIUSA U €€ CBOMCTBA U rpaduK.

CrenenHast pyHKIUSA U €€ CBOMCTBa U rpaduk. MppanmoHanbHble ypaBHEHUS.

Paznena 2 «Havana ananm3a» punaktudeckue enuHuubl: I[IpousBonHas
¢ynkuun B Touke. KacarenpHas k rpaduky ¢yHKuMd. ['eomeTpuueckuil u
buszngecKkuit CMbICT TPOU3BOAHOMN. [Ipon3BOAHBIC AIEMEHTAPHBIX (PYHKITUH. .

[lonsTue o HenpepbIBHBIX (QYHKIUSAX. TOUKH SKCTpemMyMa (MakCUMyMa H
mMuHumMyMma). HccrnenoBaHue »3JaeMEHTapHbIX (YHKUMH Ha TOUYKM 3KCTpEMyMa,
HauOoJIbllIee U HAUMEHbLIEEe 3HAaU€HUE C IIOMOILBIO TPOU3BOIHOM.

[lepBooOpazHas.

Paszpnesa 3 «BepossiTHOCTh M craTHcTHKA. PadoTa ¢ nanubiMm» [loBTOpeHue.
Pemenne 3amay  Ha TabmuyHOoe MW rpaduyueckoe MPEACTABICHUE JIAHHbIX.
Hcnonp30BaHne CBOWMCTB W XapaKTEPUCTUK YHUCIOBBIX HAOOpOB: CpEIHUX,
HauOOJIBILIEr0 U HAMMEHBILIErO 3HAYCHUsI, pa3Maxa,

Paznena 4  «l'eomerpusi»  auAaKTHYECKHME  eAuUHMIBI:  HarmsgHas
crepeoMeTpusi. Durypsl u ux u3odpaxenus (kyo, nupamuaa, npusma).CedeHus kyoa
U TeTpa’apa.

Touka, mpsiMasgs U IJIOCKOCTh B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU U
CIEACTBUA U3 HHUX. B3auMHOE pAacmoJIOKEHHWE TPSAMBIX M IUIOCKOCTEH B
npocTpadcTBe. llapamienbHOCT TpPSAMBIX M IJIOCKOCTEW B IPOCTPAHCTBE.
N3006paxeHne NpocTeHIINX IPOCTPAHCTBEHHBIX (PUTYD Ha IIOCKOCTH.

[lepnenaukynspHOCTh MpsAMBIX u MiIockocTed. [lpoekumss ¢urypsl Ha
IJIOCKOCTh.  [Ipu3HakM  NEpPNEHOUMKYJIAPHOCTH MHPSAMBIX M IUIOCKOCTEW B
npocTpaHcTBe. TeopeMa o Tpex NEepIeHINKYJIIIpax.



Mmororpannuku. Ilapamnenenunen. CBoiicTBa NpSAMOYTOJBHOTO MapajljieseIUIea.
Teopema IIudaropa B nmpoctpanctse. [Ipusma u nupamuaa. [IpaBuiibHas nupamuia u
npaBuibHas npusMa. [Ipsmas nupamuaa. DneMeHTbl TPU3MbI U TUPAMHUIBI.

Tena BpameHus: UUIUHAP, KOHYC, cpepa u map. OCHOBHBIE CBOMCTBA PSIMOTO
KpYTrOBOI'O IWJIMHJPA, MPSIMOr0 KPyroBoro konyca. M3o0paxeHue ey BpalleHHs Ha
IJIOCKOCTH.

[Inomanp NOBEpXHOCTH MPABWIBHOM NUpaMUJIbl U IIpsiMoi npu3Msbl. [Tnomane
HOBEPXHOCTHU MPSMOT0 KPYroBOI'O HMWJIMHJPA, IPSIMOIO KPYroBOro KOHyca U Iiapa.

[Tonstue 06 obdbveme. OOBEM NUpaMUIbl U KOHYyCa, NMPU3MBI U IMJIMHIPA.
O6bem miapa.

BekTopbl u kKoopauHatel B mpocTpaHcTBe. CyMma BEKTOPOB, YMHOXEHUE
BEKTOpa Ha YHUCIO, yroa Mexnay BekTopaMu. KosuinmHeapHble M KOMILIaHApHbBIE
BEKTOPBI.



3. YCJIOBMUS PEAJIM3AIIMY YYESHOM JUCITUIIJIMHBI
3.1. TpeOoBaHuA K MHHHMAJIBHOMY MAaTEePHAJIbHO-TEXHUYECKOMY
o0ecrne4eHn 10
Peanuzauus nporpammbl JUCHUIUIMHBI TPEOyeT HaIM4Ms y4eOHOTO KaOMHeTa
(bu3HUKH.
O6opynoBanne y4deOHOTO KaOWHETa: TaONWIbI, IUIAKAThl, CIPABOYHBIN
MaTepua, HarJsIHbIe TOCOOusI.
Texuuyeckue cpenctBa oOydeHHs: MyJIbTUMEAUIHOE 000pyIOBaHUE,
MOOWIIBHBIN KOMITBIOTEPHBIN KJIACC, TOCTYM K OH-JIAalH J1abopaTopumu.

3.2. HapopMmaniuoHHOe o0ecreyeHue
WupopmanmonHoe  oOecnieueHne  OOydeHHUSI  COACPKUT  IEpPEUEHb
pPEKOMEHAYEMBbIX  yuyeOHBIX U3JaHui, VIHTEepHET-pecypcoB, JIONOJHUTEIBHOM
JUTEPaATYPHIL.
OcCHOBHBIC HCTOYHUKH
1. Amumos, 1. A. Anrebpa u Havyasa aHanu3a. 10-11 ki1.: yueOnuk / Anumos, I11.

A. —M.: Ilpocesamenne,2016. — 464c.

2. Aranacss, JI. C. I'eomerpus. ba3zoBblii 1 yriyoneHHbid ypoBau. 10-11 ki.:
yueoHuk / Atanacss, JI. C. — M.: [Ipocsemenue, 2016. — 255c.

3. AranacsH, JI.C. 'eometpus.10-11 k1. ba3zoBsiit 1 npoduIbHBIN YPOBHH.
(®T'OC).:yuebnux/ Aranacss, JI. C. — M.: [Ipocsemenne, 2014 . - 248c.

4, JlamasH, A.A. Maremaruka: yueOHuk aiis CITO. — 3- e uzn.: yaeOnuk/ Jlanass,
A.A — M.: IIpocBemienne, 2013. — 544c.

5. Hamasa, A.A. COopHUK 3a7a4 mo mMatematuke: y4ueo6. mocooue mis CIIO. — 3-e
u3. .. yueonuk / lanasn, A. A. — M.: IIpoceemenue, 2013. — 201c.

JlonoTHUTE IbHbIE HCTOYHUKH
1. Nzyuyenue reometpuu B 10-11 kmaccax: Meroa. pekomeHaanuu k y4ue6.: K.

st yautens /C. M. CaaksH, B. @. byty30B. — 2-¢ u3a.— M.: [Ipocseienue,
2003. — 222 c.: um.

2. N3yuenue anreOpsl 1 Havyan aHanu3a B 10-11 knaccax: Ku. qst yuurens / H. E.
®denoposa, M. B. Tkauea. — 2-¢ uzn.— M.: I[Ipocemnienue, 2004. — 205 c.: ui.

3. Anrebpa m Havana aHanmuza. 10-11 xn.: B aByx wactax. Y. 1: Yueb. mus
obmeoOpasoBar. yupexaenud / Mopakosuu A.I. — 5-e mg. — M.
Mmuemo3suna, 2004. — 375 c.: nin.

4. Anrebpa m Hauvana ananuza. 10-11 xin.: B nByx ugactax. Y. 2: 3agauyHuk 1is
obmeoopazosar. yupexaeHuit / A. I'. Mopakosuu, JI. O. Jlenumena, T. A.
KopemkoBa, T. H. Mwumyctuna, E. E. Tynbumnckas; Iloxg pen. A. T.
MopakoBuua. — 5-¢ uza. — M.: Muemo3una, 2004. — 315 c.: un



JJIeKTPOHHbIE U3IAHUSA

1.  Beicuiag MaTeMaTHKa - IPOCTO U IOCTYIHO! [DIeKTpOoHHBIN pecypc] /
Anexcauap Emenun. - 2010-2015. — Pexxum gocryma: http://www.mathprofi.ru.
— 3aru. ¢ 3KpaHa.

2. Cleverstudents.ru - maremaTrka 10CTymHa KaXaoMy! [DIEKTPOHHBIN
pecypc]. — 2010. - Pexxum nocryma: http://www.cleverstudents.ru. — 3aru. ¢
JKpaHa.

3. Math24.ru : Beiciiast MmatemaTtuka [DnekTpoHHbIN pecypce]. - 2009-2015.
- Pexxum nmoctymna: http://www.math24.ru. - 3arm. ¢ skpana.




4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YYEBHOI
JUCHUTLIAHBI

KoHTponb ¥ oOnEHKa pe3yJbTaTOB OCBOEHUS y4YEOHOW JUCIMILIMHBI
OCYILECTBIISICTCSA MPENOJABATEIIEM B IIPOLIECCE MPOBEACHUA NPAKTUYCCKUX 3aHIATHH,
TECTUPOBAaHUS, a TaKXkKe B  pPE3yJbTaTe  BBINOJHEHUS  OOyYaroIIMMHUCA
WHVMBUAYAIBHBIX 3aJaHUM, [IPOEKTOB, UCCIICOBAHUMN.

Pesynbpratel  00y4yeHHMsI pPACKpBIBAIOTCS uepe3 YCBOCHHBIC 3HAHUS U
npuoOpeTeHHbIE YMEHHUS, HallpaBJIeHHbIE HAa MPUOOpETeHNE OOITINX KOMIETEHITHIA.

Pe3yabTaThl 00yuyeHus (peaMeTHbIe) ®opMBbI 1 METOAbI KOHTPOJISI U
Ha YPOBHE y4€OHBIX JEHCTBUI OLICHKH Pe3yJIbTAaTOB 00y4YeHUs
e chopMUPOBaHHOCTH MPEACTABICHUH O o [IpeaBapuTenbHbIN (AMATHOCTUYCCKUN )
MAaTEMATHUKEC KaK 4aCTu MHpOBOfI KYJIbTYpPHBI U KOHTPOJIb;
MECTC MaTEMAaTHKU B COBpeMeHHOI\/JI e (CamocrosTenpHas pa60Ta;
LMBHJIM3AIMH, CIIOCO0aX ONMUCAHUS e KourponsHas padora;
ABJICHUMPEAILHOIO MUpa HA MATEMaTUYECKOM e [IpakTuueckas pabora;
A3BIKE, e MareMaTH4eCKUM IUKTAHT;
e c(HOpPMHPOBAHHOCTDH NPEJICTABIECHUI O o TecTHPOBAHHE;
2
MAaTEMATUYCCKUX ITOHATHUAX KaK BAXXHCUIIINX ° Pa3H0ypOBHeBI>Ie
MAaTEMATUYCCKUX MOACIIAX, IIO3BOJIAIOIINX ,Z[I/I(b(bepeHLII/IpOBaHHBIe 3a1aHHS,
3
OIMMUCBIBATb U U3YYATh PAa3HBIC MPOUCCCHI 1 ° 3aHII/ITa TIPOCKTOB;
SABJICHUSA, IOHUMAHHUC BO3MOXHOCTHU
e AHaiu3 pe3ysbTaToOB MPOBEAECHHBIX
AKCUOMATHYCCKOT'O IMMOCTPOCHUSA o
o HCCICIOBAHUN;
MAaTCMAaTUYCCKUX TCOPHUU,
e 3amwuTta pedepaTos;
® BJIaJCHHUC MCTOJaMU 10Ka3aTCIbCTB U o
e PeneiiHas koHTpoJbHAS PaboOTa;
AJITOPUTMOB PCHICHUA, YMCHUC UX ITPUMCHSATD,
e bimi-koHTposbHAs paboTa;
MMPOBOAUTH NOKA3ATCJIbHBIC PACCYKACHUA B XO1C
e DK3aMeH.

pelieHus 3aaay;

® BJIQJICHUE CTAaHAAPTHBIMU TPUEMAMHU PEIICHUS
palMOHANbHBIX U UPPALMOHAIBHBIX,
IIOKa3aTCJIbHbIX, CTCIICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHHUM U HEPABEHCTB,
HUX CUCTEM, UCITOJIB30BAHNEC I'OTOBBIX
KOMITBIOTEPHBIX IIPOTPAMM, B TOM YHUCIIE TS
IMOMCKa MYTHU PCIICHUA U UILTIOCTPALUA
pelIeHus] ypaBHEHHUI 1 HEPABEHCTB;

e chopmMupoBaHHOCTH MPEACTABICHUHN 00
OCHOBHBIX ITOHATUAX MATEMATHUYCCKOT'O aHAJIN3a
U UX CBOMCTBAX, BJIaJICHUE YMEHUEM
XapaKTepu30BaTh MOBeIeHUE (PYHKIIHH,
MCIIOJIb30BAaHUE MTOTYYEHHBIX 3HAHUM 17151
OIMMCAaHUA U aHAJIN3a PCaAJIbHBIX SaBHCI/IMOCTefI;

® BJIaJICHUE OCHOBHBIMH MOHATHUIMU O MJIOCKUX U
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (pUrypax,
NX OCHOBHBIX CBOMCTBAX;

¢ c(opMHPOBaHHOCTH YMEHHS pPacIlO3HABATH
reoMerpuueckre GUrypsl Ha YepTexkax,
MOJEIISAX U B peaIbHOM MUDE; IIPUMEHEHUE
M3YYEHHBIX CBOMCTB T€OMETPHUYECKUX QUTYDP U




dbopMyI A peleHusl TeOMETPUIECKUX 3a/1a4 U
3a71a4 C IPAKTUYECKUM COJICPKAHHUEM;
c(OpMUPOBAHHOCTH MPEACTABICHUHN O
MIPOLIECCaX U SABJICHUSIX, UMEIOIINX
BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAJIbHOM MHUPE,

OCHOBHBIX ITOHATHSX 3JIEMEHTAPHON TEOPUU
BEPOSATHOCTEM; YMEHUI HAXOUTh U OLICHUBATH
BEPOATHOCTH HACTYIJICHUS COOBITUH B
MPOCTEUIINX MPAKTUUECKUX CUTYaLUSAX U
OCHOBHBIE XapaKTEPUCTUKU CIy4alHbIX
BEJINYUH;

BJIAJICHUE HABBIKAMH HCIOJIb30BaHUs TOTOBBIX
KOMIBIOTEPHBIX MPOrpamMM MPU PEHICHUH 3a]1a4.




I[MPHUJIOKEHHE 1

IIpumepHbIe TEeMbI HHANBUAYAJBHBIX IPOEKTOB
3ameuaTelbHbIC HEPABEHCTBA, MX 000CHOBAHUE U MPUMEHEHUE.

Benukue maTeMaTUKH U UX BEJTUKHE TEOPEMBI.

Mertox MareMaTHYECKOM MHAYKLIMHU U €r0 PUMEHEHHUE.
dopmyna 17151 HAX0XKIEHUS] KOPHEH KyOn4ecKoro ypaBHEHUSI.
YpaBHEHHUs 4ETBEPTOM CTEIIEHU U METOJIbI UX PEIICHMUS.
Benukoe nckycctBo u xku3nb xeponamo Kapnano.

Hayka o peniennu ypaBHeHU.

Teopema Buera u komOuHaTOpHKA.

©OoN Ok wDdE

. JlnodaHTOBBI ypaBHEHUS.

10. IIpenpicTopust MaTEMaTUYECKOTIO aHAIM3A.

11. 3naueHre MPOU3BOAHON B PA3TUYHBIX O0JIACTSIX HAYKH.

12. MaTtemaruka B apxutektype. [lnaToHOBBI Temna.

13. CumMeTpus ¥ TapMOHHS OKPY’KAIOIIETO MUPA.

14. PanmoHanbHble aJireOpandyeckre CUCTEMbI C HECKOJIBKMMU IT€PEMEHHBIMHU.

15. VppauuoHanbHble aireOpandyeckue 3a1aum.

16. [TocTpoeHre YUCITIOBBIX CUCTEM.

17.T'eomerpus EBkiinaa kak nepsas Hay4yHas cucrema

18. «Hucna He ynpaBIsAOT MUPOM, HO IIOKA3bIBAIOT, KaK ynpasisercs mup» (M.B. I'ere)
Hucno «e» u ero TauHsbI.



