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Padovas  nporpamMa  paspadoTana  Ha  OCHOBC  TIPAMEPHOH  HPOIpaMMb;
obeodbpasopaTeabHOl yuebHol aucuuminHel bJ1.04. Matemaruka ;11 npodeccuonaiblibix
00pa3oBaTeNbHbIX opraduzauuit (npotokos No 3 ot 21 neona 2015 r., peructrpatnontsbii Homep
petenznu 377 ot 23 wwoag 2015 r. @I'AY «DUPO»). peanuzyonmx nporpammy MoIr0TOBKH
CHEUMATUCTOB cpefero 3sena crneuratsbiiocty 49.02.01 @usuveckas kyabTypa (yriaybiiennas
OATOTOBKA}), YTEEPWAEUNOro 1puKkazoM Munucrepersa oOpazoBanus u Hayky Poccuiickon
Deaepaunn or 27 okrsdps 2014 roga Nel355 na Gasze ocHoBHOTo oBlicre oGpa3oBadus W ¢
vietom Tpeboranni @I'OC cpenero obulero 0dpalonaiing (ecTeCTRBEHHOHAYUHBIR TPOQUIIL).

[lporpamma paszpabotaHa B COOTBETCTBHM C OCOOEHHOCTAMH 00pa3oBaTelbHbIX
notpedHocTei nuBaiuaoB 1 anu ¢ OB3, ¢ yueToM BO3MOKHOCTEH MX MICUXO(DHUIUOIOTHYECKOTrO
Pa3BUTHUS, HHAUBUAYATbHbIX BO3MOKHOCTEH M METOJIMUECKUX PEKOMEHAllUH 10 pa3padoTke u
peaji3alMKi  aJanTUPOBaHHBIX 00pa30BaTebHbLIX MPOrpaMM CPEAHEI0 NMPOdhEecCHOHaILHOTO
oOpa3oBaHus, yTBEpPKACHHbIE JlenapTaMeHTOM rocyapcTBEHHOMN MOJIMTUKH B Chepe MOJAroTOBKH
padouux kazapos u JITIO Hayku Poccun ot 20 anpens 2015 r. Ne 06-830.

AjlanTupoBatiias nporpamma pazpaboraHa B OTHOUICHHH 00YHAIOIIMXCH ¢ KOHKPETHLIMU
BHAMU OFpaHUYEHUH 3JI0POBbs (HApyUICHUs ciyxa), o0y4arOoUIMXCs COBMECTHO C APYTHUMM
oOyuatoMmuces B yuebHOU rpynne 1o cneuuaibHoctu. OOpa3zopaHue HHBAIWIOB ¢
00yualoIuMXxcss ¢ OFpaHHYEHHBIMH BO3MOMKHOCTSAMH 30POBbS OPraHM30BaHO COBMECTHO C
JPYTHMH 00YHarOIIMMHUCS.

Peanm3aums ajanTMpOBAHHOW  [POrpaMMbl  OCYLIECTBISCTCS € WCIOJIb30BaHHEM
pa3IuuHbIX (opM 0OYUEHHS, B TOM YUCIIE € UCIIOJIB30BAHMEM HICKTPOHHOIO OOYHCHUS.

Cocrasuresns: Tiuynosa P.l', npenonasarens.

Pabouasi nporpamma yueOHON aucuMMIMHBI 00CyXjeHa W yTBepxcHa Ha 3aceaanun [11K
o011eobpa3oBareIbHbIX, OOUIMX 'YMaHHTAPHBIX U COLIHATBHO-IKOHOMUUCCKUX AUCIMITAMH
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1. MACIHOPT PABOYEHM TIPOT'PAMMBI YYEBHOU JUCHUIJINHBI
MarteMmaTuka

1.1. O0sacTh npuMeHeHnsi padoveil MPOrpaMMbl

PabGouast mporpamma ydeOHON auCHUIUIMHBI «MaTeMaTukay SIBISETCS
YacThIO MPOTPaMMbI MOJITOTOBKH CHEIUATMCTOB CPETHETO 3B€HA B COOTBETCTBUU C
OI'OC CIIO cneunanbHocTH 49.02.01 — du3nueckas KyiabTypa IJsl CTYACHTOB,
ocauBatomux [IIICC3 na 6a3e 0CHOBHOTO 00IIIET0 00pa30BaHUs.

1.2. Mecto y4yeOHON IMCHUIUIMHBI B CTPYKTYpe NpPOrpaMMbl NOATOTOBKH
CIENAMCTOB CPeIHEro 3BeHa:

VYyebnast qucruuinHa «MaTemMaTuka» BXOAUT B MUK YICOHBIX TUCITUATIIINH
obmieoOpa3zoBaTrenbHOM  TOATOTOBKM  crienmanbHOCTH  49.02.01  ®usudueckas
KYJbTypa €CTECTBEHHOHAYYHOT0 Mpodusis npodhecCUOHAIBHOr0 00pa30BaHusl.

1.3. Heaun u 3axa4u y4yeOHON AUCHMIUIMHBI — TPeOOBAaHHUS K pe3yJbTaTam
OCBOCHUS TUCHUIIIHHBI:

OcBoenue copeprkanus ydeOHON TUCIUTUTMHBI « MaTeMaTrkay 00ecrieurnBacT
JNOCTHIKEHHE CTYICHTAMH CIEAYIOIINX Pe3y1bmamos:

* IUYHOCHMHbBIX:

— c(hopMHUpPOBaAHUE MIPE/ICTABICHUN O MATEMATHKE KaK YHUBEPCATLHOM SI3bIKE
HAyKd, CpPEIACTBE MOJICIMPOBAHMS SIBJICHUH M IPOLIECCOB, HAESIX M METOAax
MaTeMaTHKH;

— TIOHMMaHWE 3HAYMMOCTH MAaTeMaTHUKUA I HayYHO-TEXHUYECKOTrO
nporpecca,

— copMupoBaHMEe OTHOUIEHMS K MaTeMaTHKE KaK K 4YacTH
OOLIEYEIOBEYECKON KYJbTYpbl 4Ye€pe3 3HAKOMCTBO C UCTOpUEH pa3BUTHUSA
MaTEMaTUKH, SBOJIOIMEH MATEMAaTUYECKUX UJIEH;

— pa3BHUTHE JIOTMYECKOTO MBINIJIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUs,
AITOPUTMHUYECKON KYJIBTYPhl, KPUTUYHOCTH MBIIIJICHUSI HA YPOBHE, HE00X0IUMOM
U1 Oyayiied mpodeccunoHaIbHOM ASATeTLHOCTH, IS MPOAOJDKEHUST 00pa30BaHUs
U caM000Opa30oBaHUs;

— OBJIQJICHHE MAaTEMaTUYECKUMH 3HAHUSMU U YMEHUSIMU, HEOOXOIUMBIMU B
NOBCEJHEBHOM JKWU3HM, JUII OCBOCHHMS CMEXHBIX €CTECTBEHHO — HAay4YHBIX
JUCIUIUIMH ¥ JUCHHUIUIMH  NPOQECCUOHATBHOTO IUKJIA, JUIS  TOTYYEHUS
oOpa3oBaHMs B 00JacTsIX, HE TPeOYIOUIMX YriyOJeHHOM MaTeMaTH4ecKon
MOATOTOBKH;

— TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHHMIO, B TOM YHUCJE
caM000pa30BaHUI0, Ha MPOTSHKEHUM BCEH JKU3HU; CO3HATEIBbHOE OTHOIICHHE K
HEIMPEPbIBHOMY O00pa30BaHUI0 KaK YCIOBUIO YCHEIIHOW MPO(EeCcCHOHANBbHON H
OOIIECTBEHHOM ESITEIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHOM TBOPUYECKOW W
OTBETCTBEHHOU JI€ATEIbHOCTH;



— FOTOBHOCTD K KOJUIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMH B
oOpa3oBaTeabHOM,  OOIIECTBEHHO  MOJIE3HOW,  y4eOHO-UCCIIEeI0BATEIhCKOMH,
MPOEKTHOM U JPYTUX BUJIAX JESITEIbHOCTH;

— OTHOIICHHE K MPOQPECCHOHATLHON IESTENBHOCTH KaK BO3MOXKHOCTHU
ydacTusi B PEIIEHWH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJAapCTBEHHBIX,
OOIIIeHAIIMOHAIBHBIX TTPOOJIEM;

* MemanpeomMemHoix:

— YMEHHE CaMOCTOSITENIbHO OMPEACNATh MU NEATETHbHOCTH U COCTaBIIAThH
IUTaHBl JICSITETLHOCTH; CaMOCTOSITENIBHO OCYIIECTBISITh, KOHTPOJIMPOBATH W
KOPPEKTUPOBATh JIEATEIbHOCTh; HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHI IS
JOCTIDKCHUSI TTIOCTABJICHHBIX T1EJICH 1 pean3alliy TUIAHOB IeITeIbHOCTH; BEIOMPATH
YCTICIIHBIC CTPATETUN B PA3IUIHBIX CUTYAIIHSX;

— yMEHHUE MPOAYKTHBHO OOIIATHCA W B3aUMOJECHCTBOBATH B MPOLECCE
COBMECTHOM JICSITEIbHOCTH, YUYUTHIBAS TTO3UIUHU JPYTUX YIACTHUKOB JIEATEILHOCTH,
3¢ HEeKTUBHO pazpemaTh KOHMIUKTHI;

— BJQJICHHWE HABBIKAMHM II03HABATEIHHOM, y4eOHO-UCCIIENOBATEIbLCKON H
MPOCKTHOM JESITENIbHOCTH, HaBBIKAMHU pa3pelieHus MpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIIEHUs TPAKTUYECKUX 3a]1a4,
MPUMEHEHUIO PA3TUYHBIX METOJIOB TO3HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHOW HH(GOPMAIIMOHHO-
MO3HABATEIILHOMN JEATEIHLHOCTH, BKITIOUAs YMEHUE OPUEHTHUPOBATHCS B PA3TMIHBIX
WUCTOYHHUKAX WH(POpPMAIMH, KPUTHYCCKH OICHUBATh W HMHTEPIPETHPOBATH
uHGOPMAITHIO, TIOTYYaEeMYI0 U3 Pa3INIHBIX HCTOYHUKOB;

— BIAJCHUE SI3LIKOBBIMH CPEACTBAMHU: yYMEHHE SICHO, JIOTHYHO M TOYHO
U3JIaraTh CBOIO TOUKY 3pEHHs, UCTIOIh30BaTh a/ICKBATHBIC SI3HIKOBBIE CPEICTBA;

— BJaJCHUWE HAaBBIKAMHM TIO3HABATEIIbHOM peQIEeKCHH KaK OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX MPOIECCOB, HMX PE3YJbTaTOB U
OCHOBAHMI, TPAHUIl CBOETO 3HAHUS M HE3HAHUS, HOBBIX MMO3HABATEJIBHBIX 3a7a4 U
CPEIICTB, JUISl X JOCTHKEHUS;

—  IEJNeyCTPeMJICHHOCTh B  TOMCKaxX W  TPUHATHU  PEIICHUH,
CO00OPA3UTENHHOCTD U MHTYHIINSA, PA3BUTOCTh MPOCTPAHCTBEHHBIX TIPEICTABIICHUN;
CIIOCOOHOCTH BOCTIPUHUMATH KPACOTY U TAPMOHUIO MUPA;

* BPEOMEMHbBIX:

— chopMUpOBaHUE TIPEACTABICHUA O MaTeMaTHKE KaK 4YacTH MHUPOBOU
KyJIbTYPBI U MECTE MAaTEMATHKH B COBPEMEHHOW IIUBUIIM3AIINH, CIIOCO0aX OMMCAHUS
SBJICHUI PEaIbHOTO MUPA Ha MaTEMAaTUUYECKOM SI3bIKE;

— BJIQJICHHC HABBIKAMH WCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MTPOTPaMM
P peUIeHUH 3a/1a4;

— c(hOpMHUpPOBAHUE NPEACTABICHUA O MATEMaTUYECKUX IMOHATUSAX Kak
BOKHEUIITMX MAaTEMAaTUYECKUX MOJIEISAX, IMO3BOJSIONIUX OIMUCHIBATh W H3ydaTh
pa3HbIE TPOIECCHI W SBJICHUS; TOHMMAHHE BO3MOXKHOCTH aKCHOMATHYECKOTO
MOCTPOCHUSI MATEMATUIECKUX TCOPHH;



— BJIaJICHUE METOJAMHM JI0Ka3aTEJIbCTB U AJITOPUTMOB PELIEHUS, YMEHUE UX

MPUMEHSITh, IPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

— BIJAICHUE CTaHJAPTHBIMU NpPUEMAMU PEUICHUS PAUUOHAIBHBIX H
MppalMOHAIbHBIX, TOKA3aTENbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI
Y HEPABEHCTB, UX CUCTEM; UCMOJIb30BAHUE IOTOBBIX KOMIBIOTEPHBIX MPOrpamMmM, B
TOM YHUCJE JJISI TIOMCKA MYyTH PEUIEHUS U WUIIOCTPALMHU PELICHUS YPABHEHUU U
HEPABEHCTB;

—  copmupoBaHMe  TPEACTaBICHUA 00  OCHOBHBIX  TOHSATHUSX
MaTEMaTUYECKOIr0 aHaJlh3a U UX CBOMCTBAX, BIaJCHUE YMEHUEM XapaKTepU30BaATh
noBeneHne (YHKIUN, WCHOIB30BAHUE TOMYYCHHBIX 3HAHUN I ONHCAHHUS H
aHaJIKM3a PEAIbHBIX 3aBUCUMOCTEN;

— BJIAQJICHUE€ OCHOBHBIMU MOHSATUSMU O IUIOCKUX M TPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (PUTYpaxX, UX OCHOBHBIX CBOMCTBAX;

— cQopMHpOBaHUE YMEHHMs paclo3HaBaTh IeOMeTpUuYecKue (GUrypel Ha
4epTekax, MOJEIAX W B PEAIBHOM MHpE; NPUMEHEHHE H3YYECHHBIX CBOMCTB
reoMeTpuyecKkux Guryp u Gopmyii Juist perieHus reOMETPUUECKUX 3a1a4 U 3a]1a4 ¢
IIPAKTUYECKUM COACPKAHUEM;

— chopMUpOBaHUE NPEJCTaBICHUNA O MpoLeccax U SIBICHUSAX, MMEIOLIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIBHOM MUPE,
OCHOBHBIX IOHATUSX JJIEMEHTAPHOW TEOPHUM BEPOSTHOCTEW; YMEHUW HAXOIWUTH U
OLICHMBATh BEPOSITHOCTU HACTYIUIEHUS COOBITUH B MPOCTEHIIMX MPAKTUYECKHUX
CUTYalLIUSIX U OCHOBHBIE XapAaKTEPUCTUKH CITyYalHbIX BEJIMYHMH.

1.4. Kosiu4yecTBO 4aCOB HA OCBOCHHME MPOrPaMMBbl Y4eOHOM TUCHMILTHHBI
MaKCUMalbHOW yueOHOM Harpy3ku oOyvarommuxcsa — 234 yacos,
00s13aTeIbHON ayTUTOPHON yueOHOM Harpy3Kku oOydaronuxcs — 156 yacos;
CaMOCTOATENbHON pabOThl M KOHCYJIbTALMM 00yyaromuxcsa — 78 4acos.

2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JIUCIUTLTAHBI

2.1. O0bem yueOHOI IMCHUIJIMHBI M BUIbI Y4eOHOH padoThl

Bup yueOHoi1 padoThI Ob0bem
4acoB
MakcumanbHasi yueOHasi HArpy3ka (Bcero) 234
O0s13aTesibHasi ayIMTOPHAsi ydeOHAasi HATPY3Ka (Bcero) 156
B TOM YHCJIE:
MPAKTUYECKUE 3aHATHUS 58
CamocrosiTesibHAs padoTa 00y4aierocss i KOHCYJIbTAlUH (BCEro) 78
[IpomexxyTouHas arrectanus B Gopme IK3amena




2.2. TemaTu4ecKHil IJIAH U COJleP:KaHUe Y4eOHOM TUCHMIIIMHBI

HaumenoBaHue pa3jiesioB u Conep:kanue y4eOHOro MaTepuasia, JadopaTopHble pad0ThI M MPAKTHYECKHUE Oo0bem YpoBeHnb
TeM 3aHATHS, CAMOCTOSITeIbHasi padoTa 00y4aonierocs 4acoB OCBOEHUS
1 2 3 4
Paszneu 1. Beeaenue. 1
Tema 1.1. Llenu u 3anaun Copnepxxanue yuyeOHOro MmaTrepuaJia.
M3y4YEHUsI MATEMATHUKHU. Martemartuka B HayKe, TEXHUKE, SKOHOMHUKE, HH(HOPMAITMOHHBIX TEXHOJIOTHSIX U 1 1
MpaKkTUYeCKOu nesitenbHocTh. Llenu u 3amaun n3ydeHnst MaTeMaTHKHU.
Pasznea 2. PazBuTHe NOHATHSA O 13 2
qyucJie.
Tewma 2.1. Llenble uncna. Coaep:xaHnue yueOHOro MaTepuaJia. 2
PanmonansHeie I{enple yncna. PaniMoHaJIbHBIE U IEVICTBUTENIBHBIE YHUCIIA. 2
JCHCTBUTENBHbIC YHCIIA. IIpakTHYecKkHe 3aHATHSA. 1
Ienble, palmoHaJIbHBIE U ACHCTBUTEIbHBIE YNCTIA.
CamocrosiTe/ibHasi padoTa. 1 3
Ienbie yncna. PanroHaibHbIE U IEMCTBUTENBHBIE YK CIIA. BBITOTHEHNE TEUCTBUS C
YHUCJIaMH, 3alIMCaHHBIMU B pa3HO# (opMe, YMETh PelIaTh 3a7a4u, COCTABIISS YUCIOBBIC
BBIPKECHMUSL.
Tema 2.2. KommekcHble uncna. | Coaepskanue y4eGHOro MatepuaJia. 2 2
KomnekcHsie uncia.
IIpakTHYecKkHe 3aHATHA. 1 2
KomnekcHsie uncia.
CamocrosiTeibHas padoTa. 1 3
KomrmiekcHbie uncna. Pa3iaundnabie criocoObl 3aMucy KOMIUIEKCHOTO YHCTa, O
CyILIECTBOBAaHUU KBa/IPATHBIX YPaBHEHUH C OTPULATENbHBIM TUCKPUMUHAHTOM Ha
MHOYECTBE KOMIIJIEKCHBIX YHCEIL.
Tema 2.3. Ilpubnuxennsie Copnepxxanue yuyeOHOro MmarepuaJia. 2 2
BEJIMYUHBI. [TpuGim>xeHHbIE BEJTMYHHBI.
IIpakTHYeckHne 3aHATHSA. 1 2

HpI/I6J'II/DKCHHBIC BCIIMYHHEI.




HaumenoBanue pa3jiesioB u Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHbie pad0ThI M MPAKTHYECKHUE Oo0bem YpoBenb
TeM 3aHATHS, CAMOCTOSATEIbHAsA padoTa 00y4arouierocs 4acos OCBOCHHS
1 2 3 4
CamocrosiTesbHasi padora. 2 3
[Tpubnmxennsie BennyuHbl. OIEHUBAHUE MTOTPEITHOCTH MPH PEIICHUH PEaTbHBIX
IPAaKTUYECKHX 3a/1a4.
Pa3nea 3. KopHu, crenenu u 15
Jorapu(pmsi.
Tema 3.1. Kopens n-oii crennenn | Coaepskanue y4eGHOro MatepuaJia. 2
U €r0 CBOMCTBA. KopeHnb n-oli cTenenu u ero cBOMCTBA. 2
IIpakTHYeckHe 3aHATHSA. 1 2
CoiicTBa KopHs. CBOWCTBA CTENICHH C pallMOHAIBHBIM MToKa3areseM. CTereHu ¢
JIeMCTBUTENIbHBIMU TIOKA3aTENSIMU.
CamocrosiTe/ibHasi padoTa. 1 3
CoiicTBa kKopHs. CBOICTBA CTENEHHU C IEHCTBUTENbHBIM MOKa3aTeneM. Mzyuenue
MOHATHS CTENICHH C Pa3IMYHBIMU MTOKa3aTessiMu creneHn. O000meHne MOHATHS
CTETIEHU Ha PALlMOHAJIbHBIN [MOKa3aTeNlb CTENEHH.
Tema 3.2. Jlorapudm unca. Coaep:xaHue yueOHOro MaTepuaja. 3 2
Jlorapudm umcna.
IIpakTHYeckHe 3aHATHSA. 2 2
Jlorapudm yncia. OcHOBHOE JIorapu(pMUIECKOE TOKIECTBO.
CamocrosiTeibHas padora. 1 3
Jlorapudm yucna. OcHoBHOE JTorapudmMudeckoe ToxaecTBo. [I[puMeHenne cBONCTB
Jorapu¢mMoB 11l IpeoOpa3oBaHus Jorapu(pMUUIECKUX BIPAKECHUH.
Tema 3.3. [IpeoOpa3oBanue Conep:kaHue y4eOHOro MaTepuaJa. 2 2
anreOpanyeckux BhIPAKCHHM. ITpeoOpa3oBanue aaredpandyecKux BhIPAKEHUH.
IIpakTH4eckune 3aHATHA. 1 2
[IpeobpazoBanue anredpandeckrux BHIPAKEHUN, pallMOHABHBIX, TOTapUPMUYECKIX
BBIPAKCHMUII.
CamocrosiTeibHas padora. 1 3




HaumenoBanue pa3jiesioB u
TeM

Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHbie pad0ThI M MPAKTHYECKHUE
3aHATHS, CAMOCTOsITeIbHAsA padoTa o0yuyarouerocs

O0beMm
JacoB

YpoBenb
OCBOEHUS

1

2

4

[TpeoOpa3oBanue anredpandeckux, pallioHaIbHbIX, HPPALUOHAIBHBIX,
JorapupmMuuecKux BoipaxkeHuil. [Ipumenenne ¢popmy:n v mpaBuiI B peoOpa3oBaHUAX
BBIPAXKEHHUII.

Pasnen 4. Koopaunatsl u
BEKTOPBI.

11

Tema 4.1. IIpsimoyronbHast
CHCTEMa KOOpJUHAT B
IIPOCTPAHCTBE.

Coaep:xxaHue yueOHOro MaTepuaJa.

HpHMOYFOJ'IBHaH CUCTCMaA KOOPpAWHAT B IIPOCTPAHCTBC.

[\

HpaKTuqecm[e 3aHATHSA.

HpHMOYFOJ'IBHaH CHUCTCMA KOOPAWHAT B IIPOCTPAHCTBE,

CamocrosiTeibHas padora.

IIpssMoyrosibHas cCUCTEMA KOOPAMHAT B IPOCTPAHCTBE, YPABHEHUE IIIOCKOCTH U
IpsIMOM. 3ajaHue KOOPAUHAT TOYKHU B IIPOCTPAHCTBE; IIOCTPOEHUS B IPSIMOYTOJIBHOM
CHUCTEME KOOPJMHAT B INIOCKOCTH U B IIPOCTPAHCTBE; YPABHEHUS IIJIOCKOCTH U MPSAMOU
B [IPOCTPaHCTBE. PellleHne 3a1a4 Ha COCTABICHUE YPABHEHMM INIOCKOCTU U IIPSIMOM.

Tema 4.2. ITonsitue BeKTOpAa.

Coaep:xxaHue yueOHOro MaTepuaJa.

ITonsTHE BEKTODA.

HpaKTuqecm{e 3aHATHSA.

Bexkropsl. JlelictBust Hax BekTopamu. [Ipoekius BekTopa Ha ock. KoopanHaThl
BeKkTOpa. CKaJsipHOE NMPOU3BEICHHUE.

CamocrosiTejibHas padoTa.

Bexropsl. JlelictBusa Hag BekTopamu. [Ipoekius Bekropa Ha ock. KoopanHatel
BekTopa. CKallipHOE NIPOU3BECHHUE. BhIunciieHne KOOpANHAT BEKTOPA, ITMHBI
BEKTOPA; BBIIIOJHEHUE IEHCTBUI Ha/l BEKTOPaAMH; HAXO0KIEHUE CKAJIIPHOTO
MIPOU3BEICHNUS, KOCHYCA YIJla MEX/ly BEKTOpaMH, pa3siokKeHHUE BEKTOP [0 OPTaM,
IPUMEHEHHUE METOJa KOOPAMHAT IPU PELIEHUH N'€OMETPUUECKHX 3aa4.

PyOeskHbIii KOHTPOJIb.

Pa3gen 5. OcHOBBI
Tpl/lFOHOMeTpI/IH.

13




HaumenoBanue pa3jiesioB u
TeM

Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHbie pad0ThI M MPAKTHYECKHUE
3aHATHS, CAMOCTOsITeIbHAsA padoTa o0yuyarouerocs

O0beMm
JacoB

YpoBenb
OCBOEHUS

1

2

4

Tema 5.1. OcHOBHEIE
TPUTOHOMETPUYECKHUE
TOXIECTBA.

Conep:kanue y4eOHOro MaTepuaJa.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIAECTBA.

IIpakTnyeckune 3aHsaTHs.

Tpuronomerpudeckue Toxecta. I[lpeodpasoBaHue TPUTOHOMETPHUUECKUX
BBIPAKEHUI.

CamocTosiTe/ibHas1 padoTa.

Omnpenenenue cuHyca, KOCUHYca, TAHI€HCAa U KOTaHTeHca. TpUroHoMeTpruiecKue
ToxkaecTsa. [IpeoOpazoBaHne TPUTOHOMETPUIECKUX BBIpAKCHUN. Brrancienne
3Ha4YeHUs CUHYCa, KOCUHYCa, TAHI'€HCA U KOTAaHI€HCa; IPOBEACHUE MpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUMN, UCIIONIb3YsI TOKIECTBA.

Tewma 5.2. ®opmyiibl ABOMHOTO U
MIOJIOBUHHOTO yTJIa.

Coaep:xanue yueOHOro MaTepuaja.

CDOpMy.]'ILI I[BOﬁHOl"O 1 TTIOJIOBUHHOTO yTJld.

HpaKTuqecm[e 3aHATHSA.

@DopMyIibl TOJIOBUHHOTO yTia U ABOMHOrO yria. [IpeodpazoBanue npocTeHmx
TPUTOHOMETPUUECKUX BBIPAKEHUU.

CamocrosiTeibHas padora.

@opMyIIbI ITOJIOBUHHOTO U IBOWHOIO YIJI0B. BBIUKCIIEHHS 3HAYEHUN CUHYCA, KOCHHYCA,
TaHTreHCa U KOTaHTeHca MOJIOBUHHOTO YTIJa; IPOBECTH MTpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUN, UCIIONIb3YsI TOKIECTBA.

Tema 5.3. IIpeoGpazoBanue
MIPOCTEUIINX
TPUTOHOMETPHUYECKHUX
BBIPAKCHUM.

Coaep:xxanue yueOHOro MaTepuaJa.

Hpeo6pa30BaHI/Ie HpOCTCfIIJ.IPIX TPUTOHOMCTPHUYICCKUX BBIpa)KCHI/II\/’I.

IIpakTnyeckue 3aHsATHS.

[IpeobpazoBanue NpocTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHUNA. APKCHUHYC,
ApPKKOCHHYC, ApKTaHI'€HC, aPKKOTAaHT€HC YHCIIA.

CamocrosiTesibHas1 padoTa.

[Tpeobpa3zoBanre TPOCTEHIINX TPUTOHOMETPUUECKHX BbIpaXKeHHUI. ApKCUHYC,
ApKKOCUHYC, apKTaHIeHC, apKKOTaHTeHC yucina. [IpeobpazoBanus
TPUTOHOMETPUYECKUX BhIpakeHUI. OnpeesieHne apkCHHYCca, apKKOCHHYCA,
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HaumenoBanue pa3jiesioB u Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHbie pad0ThI M MPAKTHYECKHUE Oo0bem YpoBenb
TeM 3aHATHS, CAMOCTOsITeIbHAsA padoTa o0yuyarouerocs 4acos OCBOCHHS
1 2 3 4
apKTaHI'€HCa, apKKOTAHI'€HCA YUCIIa; IPeoOpa30BaHUe BHIPAXKEHUH ¢ apKPYHKLIUAMU.
[Ipumenenne Gopmysn B3aMMO3aBUCUMOCTH MEX]Ty apKCHHYCOM, apKKOCHHYCOM,
apKTaHI'€HCOM, apKKOTaHI€HCOM YHCIIa.
Pa3nea 6. @ynknum, ux 20
CBOWCTBA M rpauKu.
Tema 6.1. [Tonsitue hpyHKIIN. Coaep:xxaHue yueOHOro MaTepuaJa. 2
CaoiicTBa (HyHKIHH. [Tonstue gynkiuu. CBoiicTBa QyHKIMH. 2
IIpakTHyecKue 3aHATHS. 1
OcHoBHBbIe cBoMcTBa (pyHKIMH. OOpaTHast QyHKIHSL.
CamocrosiTeibHas padora. 2 3
OcHoBHbIe cBOMCTBa (yHKIMI. HaxoxaeHne o0nacTu onpeaesieHnsl 1 MHOXKECTBa
3HaueHU# QpyHKUUY; onpeaeneHue Buaa GyHkuuu (uétHas, Heu€THasI, 00IIEero BUuaa);
OTIpeieNIeHNe BHJIa MOHOTOHHOCTH; HAXOXKACHUE TOUYKH SKCTPEMYMOB, BUIA
HKCTpEMyMa.
Tema 6.2. CrenenHas u Copnepxxanue y4yeOHOro MaTepmuaJia. 2 2
nokaszarenabHast QyHKIMH, UX CreneHHas ¥ oka3aTenbHast pyHKIMH, UX cBoWcTBa U rpaduku. Jlorapupmuueckas
CBOICTBA U TpaduKy. byHKIIMS, €€ CBOMCTBA U rpaduK.
Jlorapupmuueckas QyHkuus, ee | [IpakTHuecKne 3aHATHS. 1 2
CBOMCTBa U rpaduK. CrenenHas U nokaszatenbHas QyHKIMH, UX CBOWCTBA U rpaduku. Jlorapupmudeckas
¢byHK1Us, ee CBOWCTBA U IpaduK.
CamocrosiTeibHas padora. 2 3
CrenenHas, mokasareibHas, jJjorapudmudeckas GyHkiuu. [I[pumenenne cBONCTB
yKa3aHHbIX (QYHKIMH OPU TOCTPOSHUH TPa(UKOB.
CrenenHas U nokaszarenbHas QyHKINH, UX cBOWCTBa U rpaduku. Jlorapubmudeckas
¢byHK1Us, ee CBOWCTBA U IpaduK.
Tema 6.3. Tpuronomerpudeckue | Coaep:kaHue y4eOHOro MaTepuaJia. 2 2

(byHKIINHU, UX CBOMCTBA U

Tpuronomerpudeckue GyHKINH, UX cBOiicTBa U rpaduku. OOpaTHbIe
TPUTOHOMETPHUYECKHE (DYHKITHH.
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HaumenoBanue pa3jiesioB u
TeM

Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHbie pad0ThI M MPAKTHYECKHUE
3aHATHS, CAMOCTOsITeIbHAsA padoTa o0yuyarouerocs

O0beMm
JacoB

YpoBenb
OCBOEHUS

1

2

4

rpaduku. OOpaTHbIC
TPUTOHOMETPHYECKHE (DYHKITUH.

IIpakTnyeckue 3aHsTHs.

Tpuronomerpudeckue GyHKINH, UX CBOICTBA U rpaduku. OOpaTHbIe
TPUTOHOMETpHYECKHE (PYHKIHU.

2

CamocrosiTe/ibHas1 padoTa.

Tpuronomerpuyeckue GyHKLIUH, UX cBOiicTBa U rpaduku. OOpaTHbIe
Tpuronomerpuyeckue GyHkun. [IpuMeHeHne CBOHCTB TPUTOHOMETPHYECKUX
(byHKIMI PU TOCTPOSHUU TPapUKOB.

Tema 6.4. 'eomerpuueckue
npeoOpazoBaHus rpadUKOB

GbyHKIHH.

Coaep:xxanue yueOHOro MaTepuaJa.

["'eomeTpuueckue mpeodpa3zoBaHus rpaguKoB QyHKIMH.

IIpakTHYecKkHe 3aHATHA.

["'eomeTprueckue npeodbpazoBaHus rpaduKoB QyHKIUH.

CamocrosiTesibHasi padora.

['eomeTpuyeckue mpeodpa3zoBanus rpadukoB GyHKIUI. BeimonHeHne npeodpazoBanuit
rpadukoB QYHKIMIA, UCTIOIB3Ysl MApAILIEIbHBIN TIepeHoC, AeGOopMaIiio BIOIh
KOOPJIMHATHBIX OCEH.

Pasznen 7. Hauagaa
MaTEeMATHYECKOI0 aHAJIHN3A.

20

Tema 7.1. IlocnemoBaTenbHOCTH,
CIIOCOOBI MX 3aJJaHHA.

Coaep:xanue yueOHOIro MaTepuaJa.

HOCHCHOB&TGHBHOCTI/I, CIIOCOOBI UX 3aJaHus.

HpaKTuqecm[e 3aHATHSA.

YucnoBas OCIEI0BAaTEIbHOCTb. CBolicTBa MOCJIEIOBAaTEILHOCTEIA. Hpenen
IIOCJICA0BATCIBHOCTHU.

CamocrosiTe/ibHas1 padoTa.

Uucnosas nocnenoBaresibHOCTh. CBoOMCTBA nociienoBarenbHocTel. [Ipenen
MOCIIEAOBATEIHLHOCTH. 3aJaHHe MTOCIIEI0BATEIbHOCTEH; YCTAHOBICHHE YWIeHA
MOCJIEIOBATEILHOCTH C TPEOyeMbIM HOMEPOM; H300pakeHre rpauueCcK; BHIYMCICHHE
IPEJICIIOB.

Coaep:xxaHnue yueOHOro MaTepuaja.
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HaumenoBanue pa3jiesioB u Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHbie pad0ThI M MPAKTHYECKHUE Oo0bem YpoBenb
TeM 3aHATHS, CAMOCTOsITeIbHAsA padoTa o0yuyarouerocs 4acoB OCBOCHUS
1 2 3 4
Tema 7.2. Ilpumenenue [IpuMmeHeHre npor3BOJHOMN TIPU PEIICHUHU MPUKIAAHBIX 3a7a4. [IpomMexyTku
IIPOU3BOIHOM MTPH pELIEHUH MOHOTOHHOCTH U SKCTPEMYMBI () YHKIIHH.
IIPUKJIAIHBIX 3a7a4. IIpakTHYeckue 3aHATHSA. 1 2
ITponsBoaHas. IIpumenenne npou3BOAHON NIPU PEIICHUN IPUKIIAHBIX 33/]1a4.
CamocrosiTesibHas1 padora. 2 3
[TpousBoaHas. [IpomexyTKn MOHOTOHHOCTH U SKCTpeMyMbl (pyHKIMU. MccnenoBanue
(GyHKLUH C TOMOIIBIO TPOU3BOIHON U MOCTpoeHue ux rpadukon. MccnenoBanue
¢GyHKIMH HA MOHOTOHHOCTB U IKCTpeMyM (QyHKIWH. [I[puMeHenne mpon3BoHOMN K
PELIEHUIO IPUKIAIHBIX 3a7a4. Berunciaenre Npon3BOIHBIX, IPUMEHEHUE UX IS
uccienoBanus (DYHKIIHIA; IPY PEIICHUH 33144 U OTBICKAHHUS ONITUMAIIEHOTO
pEIIEHUS.
Tema 7.3. IlepBooOpa3zHas u Coaep:xxaHnue yueOHOro MaTepuaJa. 2 2
unrerpai. Ilpasuna [TepBooOpa3nas u unterpain. [lpaBuna nurerpupoanusi. Tabauna OCHOBHBIX
uHTerpupoBanus. Tabnuma WHTETPAJIOB.
OCHOBHBIX UHTETPAJIOB. IIpakTHYecKkue 3aHATHS. 1 2
[TepBooOpaznas u unrterpai. [Ipasuna unrerpupoBanus. Tabiuia OCHOBHBIX
MHTETPAJIOB.
CamocrosiTeibHas padora. 2 3
[TepBooOpasnas u uaTerpan. I[lpaBuna maTErpUpoBaHus. TabMIa OCHOBHBIX
WHTETPaJIOB. BpIuncieHne HEONPEeAEIEHHOTO HHTErpaa; IPUMEHEHHE €r0 IIPU
peneHny onpeeEHHOro Kiacca 3aad.
Tema 7.4. ®opmyina Hetotona — | Coaepaxanue y4eGHOro MaTepuaJia. 2 2
Jleni6unna. Ilnomans ®opmyna HeroTona — JleitOHuUIIa BIYUCIIEHUS ONIpeeIEHHOro uHTerpana. Ilnomans
KPUBOJIMHENHOM Tpamneuuu. KpUBOJMHENHON Tpaneuuy. Vcrnonap30BaHne ONPeeIeHHOIO HHTErpaia Py peleHun
Hcnonb30BaHue ONPEACIEHHOTO | MPUKIIAIHBIX 3a]1a4.
MHTETpaa Ipy pelieHnn IIpakTHYeckHe 3aHATHS. 1 2

MPUKIAAHBIX 3a7a4.

®opmyna Hetotona — Jleitouuna. [1nomans KpuBoInHEHHOM Tpanenu.
Vcrionb30BaHHE ONPENEIEHHOTIO MHTErpaja Npyu PENIeHUH NPUKIAIHBIX 3a1a4.
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HaumenoBanue pa3jiesioB u Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHbie pad0ThI M MPAKTHYECKHUE Oo0bem YpoBenb
TeM 3aHATHS, CAMOCTOsITeIbHAsA padoTa o0yuyarouerocs 4acoB OCBOCHUS
1 2 3 4
CamocrosiTesbHasi padora. 1 3
®opmyna Herotona — Jleitouuua. [Tnomane KpuBoJIMHENHON Tpaneuuy.
Hcnonp30BaHue ONPEAEICHHOIO NHTETpala IPYU PEIICHUN NPUKIIAJAHbBIX 3a/1a4.
Brruncnenue mioniaaei KpUBOJIMHEWHBIX TPAIICLIAN.
Pa3nea 8. KomOunaropuka. 5
Tema 8.1. Pazmenenus, Copnepxxanue yuyeOHOro MmaTepmuaJia. 2
[IEPECTaHOBKHU, COYETAHHUS. Pa3smemenus, nepectanoBky, coueranus. Tpeyroapnuk [lackans. bunom HeroToHa. 1
Tpeyronsuuk [Tackams. Bunom | IpakTHdeckne 3aHATHS. 1 2
HeroroHa. Pasmenienus, nepectanoBky, coueranus. TpeyronbHuk Ilackaisa. burnom Herotona.
CamocrositeibHas padora. 2 3
Paszmemenus, nepecranoBky, coueranus. TpeyronbHuk [lackans. bunom Herorona.
Pemienue sneMeHTapHbBIX KOMOMHATOPHBIX 3a7a4; MCIIOJIb30BaHue OMHOM HbloTOHA 1
TpeyrosubHuK [lackais.
Pa3nen 9. djiemeHTHI TEOPHH 4
BEPOSITHOCTE U
MATEeMATHYeCKOl CTATHCTHKH.
Tema 9.1. [Tonsatue cayqaiinoro | Coaepskanue y4eOHOro MaTepuaJia. 2
coObITus. KomOnHanus [NonsTue coydaitHoro coObitust. Kom6unamus coobituii. BeposTHOCTH COOBITHSL. 2
coObITuii. BeposiTHOCTB DJIEMEHTHI MAaTEMATUYECKON CTATUCTUKH.
COOBITHS. DIEMEHTBI IIpakTHyeckue 3aHATHS. 1 2
MaTeMaTHIeCKOM CTATUCTHKH. CoObITHS, BEPOSITHOCTD COOBITHUS, TEOPEMBI CIIOKEHHSI U YMHOXKEHUS BEPOSTHOCTEIH;
NIOHATHE HE3aBUCUMBIX COOBITUH. DJIEMEHThl MaTEMATUYECKOIN CTATUCTUKH.
CamocrosiTeibHas padora. 1 3

CoObITHS, BEPOSITHOCTb COOBITHUS, TEOPEMBI CIOKEHHSI U YMHOXKEHHS BEPOSTHOCTEH;
MOHSATHE HE3aBUCUMBIX COOBITUH. DIIEMEHThl MaTEMAaTHUYECKOIN CTaTUCTUKU.
Bbruncnenne BeposITHOCTH CITy4alfHOTO COOBITHS; CBOMCTBA BEPOSITHOCTH; IIOHATHE O
HE3aBUCHMBIX COOBITHAX. HaxoxieHne MaTeMaTn4eckoro 0XKUIaHus, AUCIEPCUU U
cpelHee KBaPaTUYHOE OTKIIOHEHHE.
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HaumenoBanue pa3jiesioB u Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHbie pad0ThI M MPAKTHYECKHUE Oo0bem YpoBenb
TeM 3aHATHS, CAMOCTOsITeIbHAsA padoTa o0yuyarouerocs 4acos OCBOCHHS
1 2 3 4
Py0e:xHbIil KOHTPOJIb
Paznea 10. Ilpsavmbie n 12
IUIOCKOCTH B IPOCTPAHCTBE.
Tema 10.1. Bzaumnoe Copnepxxanue yuyeOHOro MmaTrepuaJia. 4
PacrojoKEeHUE NPSAMBIX U B3anMHoe pacnosioxkeHne NpsMbIX M IJIOCKOCTEH B MPOCTPAHCTBE. 2
IJIOCKOCTEH B MPOCTPAHCTBE. IIpakTHYeckue 3aHATHS. 6 2
B3auMHOe pacrosioxkenue AByX npsaMbix B R3. BzaumHoe pacronoskenue npsaMoii u
mwiockocty B R?. BzaumHuoe pacnosoxkenue aByx miockocteii B R®. Bzaumuoe
pachosoKeHne NpsAMoii 1 nockocTy B R, TMapaiienbHOCTh NPAMOIA U ILIOCKOCTH.
CamocrosiTeibHas padora. 2 3
B3aumnoe pacrionoxeHue AByX OpsIMbIX B pOcTpaHCTBE. B3anMmHoe pacronioxenue
IIPSIMOM M INIOCKOCTH B ITPOCTPAHCTBE. B3anMHOE pacosiokeHne ABYX INIOCKOCTEN B
npoctpancTse. [IpuMenenue onpeneneHuit 1ByrpaHHOTro yriia, JUHEHHOro yria
JBYTPaHHOI'O yIJia, yria MEKAy HAaKJIOHHOM U IJIOCKOCTBIO U TEOPEMBI ITPU PELLIEHUN
3ajad.
Pasznen 11. MHOrorpaHHUKH. 21
Tema 11.1. DnemeHTsI Copaepxxanue y4eOHOro MaTepuaJia. 4
BBIIYKJIBIX MHOTOTPaHHHUKOB. DNIEMEHTHI BBIITYKJIBIX MHOTOTPDAHHHUKOB. 2
IIpakTHYeckHe 3aHATHSA. 2 2
DneMeHTHI BBIITYKJIBIX MHOTOTpaHHUKOB. Teopema Ditnepa. [Ipuzma. Ilpamas u
HakJIoHHasg npu3ma. [lpaBunbHas npusma. [lapamienenunen, Kky0, nupamMua.
IIpaBuibHasg nupamua. Y cedeHHas nupamuaa. Terpasap.
CamocrosiTeibHas padora. 3 3
[Tapannenenunen. Ky6. [Tupamuna. [IpaBunbpHas nupamuga. Y cedeHHas NUpaMua.
Terparap. [locTpoeHue uepreka MHOTOTpaHHUKA. Y Ka3aHUE 3JIEMEHTOB IIPU3MBI U
IIMPAMHU/JIBI; BBIYMCICHUE IUIOIAAU IOBEPXHOCTEM.
Tema 11.2. Cummerpus B Coaepxanue yuyeOHOIro MmaTrepuaJia. 6 2

MIPOCTPAHCTBE

CummeTpHsi B IPOCTPAHCTBE.
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HaumenoBanue pa3jiesioB u Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHbie pad0ThI M MPAKTHYECKHUE Oo0bem YpoBenb
TeM 3aHATHS, CAMOCTOsITeIbHAsA padoTa o0yuyarouerocs 4acos OCBOCHHS
1 2 3 4
IIpakTHYeckune 3aHATHSA. 4 2
Ceuenue ky0a, MPU3MBI ¥ UpaMUIbL. [IpeacTaBieHus o MpaBUIIBHBIX MHOTOTPAHHHKAX
(Terpasap, KyO, OKTadAp, AOJAEKADIP M HKOCAIP).
CamocrosiTeibHas padora. 2 3
Ceuenue ky0a, mpu3Mbl ¥ upamMuabl. [IpeacraBienus o npaBUIbHBIX MHOTOTPAaHHUKAX
(Terpasap, KyO, OKTa’Ap, AOJAEKadIp U uKocadap). M3oOpaxeHue ceueHmit
MHOTOTPaHHHUKOB; MPOU3BECTH HECTIOKHBIE BHIYUCICHUS B CEUCHUSIX.
Py0e:kHbIIi KOHTPOJIb.
Pasznea 12. Teaa n 16
MOBEPXHOCTH BpallleHHsl.
Tewma 12.1. Hunuuap u KoHYC. Coaep:xanue yueOHOro MaTepuaja. 2
OCHOBHBIE 3JIEMEHTHI. [ununanap u koHyc. YceueHHbI konyc. OcHOBaHHe, BEICOTA, OOKOBasi TOBEPXHOCTH, 2
oOpa3yromas, pasBeprka. OceBble CEUEHUs U CEYEHUs apaslieIbHble OCHOBAHUIO.
IIpakTHYecKkHe 3aHATHA. 4 2
Humuuap u konyc. YceueHHbli Konyc. OCHOBaHHE, BBICOTA, OOKOBAsi TOBEPXHOCTD,
oOpazytonias, pasepTka. OceBble CEUSHHsI U CeUSHHsI apauieIbHble OCHOBAHMIO.
CamocTosiTe/ibHasi padoTa. 3 3
[Mununaap u koHyc. YceueHHbI konyc. OcHOBaHHe, BEICOTA, OOKOBask TOBEPXHOCTH,
oOpasytomas, pazpepTka. OCeBbI€ CEUCHUS U CEUEHUS MapalieIbHbIE OCHOBAHUIO.
[TocTpoeHue yepTexeii MOBEpXHOCTEN BpallleH!s. YKa3aHHe 2IEMEHTOB TeJ U
MOBEPXHOCTEH BpaIICHUs; BEIYUCICHNE TUIONIAIN TIOBEPXHOCTEH BpaIeHMsI.
Tema 12.2. llap u chepa. Coaep:xxaHue yueOHOro MaTepuaja. 2 2
KacarenpHast mmockocTh K [ap u chepa KacarenbHast miockocTs K cdepe. YpaBHeHHE chepsl.
chepe. YpaBHenue cepsl. IpakTHYecKHe 3aHATHS. 2 2
[ap u chepa KacarenpHast miockocTs K cdepe. YpaBHeHHE chepel.
CamocrosiTe/ibHasi padoTa. 3 3

[lap u cepa. KacarenbHast miaockocTs k cepe. Ypasaenue chepsl. [loctpoenue
yepTeka cep pa3IuuHbIX paJnycoB.
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HaumenoBanue pa3jiesioB u Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHbie pad0ThI M MPAKTHYECKHUE Oo0bem YpoBenb
TeM 3aHATHS, CAMOCTOsITeIbHAsA padoTa o0yuyarouerocs 4acos OCBOCHHS
1 2 3 4
Pa3nen 13. U3mepenus B 19
reoMeTpHUH.
Tema 13.1. O6bem u ero Conep:kanue y4eOHOro MaTepuaJa. 2
n3mepenue. O0bem Kyoa. O6beM u ero m3mepenne. O0beM kyda. O0beM mapa. 1
O6mbem 1mapa. IpakTHYecKne 3aHATHS. 2 2
O6bem u ero uzmepenue. arterpanbras popmyna BeranciaeHus: oobema. OobeM Kyoa,
MPSIMOYTOJILHOTO Napajuiesienuie ia, MPU3Mbl, MUPaMUJIbl, IUIUHAPA, KOHYCa, apa.
CamocTosiTe/ibHasi padoTa. 2 2
O6bem u ero uzmepenue. arterpanpHas popmyna BeranciaeHus: oobema. OobemM Kyoa,
IPSMOYTOJIBHOTO Mapajulesenunesia, Ipu3Mbl, MUPaMUIbl, IUIMHPA, KOHYCA, I1apa.
Brrancnenne 065EMOB napasuiesenune1a, Npu3Mbl, MIAPaAMUAIBI, TUJIHHIPA, KOHYCA.
®opmyiiel 60k0BOI 1 MoaHOM miomtanu. [lonobue Ten. OTHoLIeHKe mTonanei
MOBEPXHOCTEN U 00bEMOB NOJJOOHBIX Tell. M3roToBieHne MakeToB IIMIMH/PA U KOHYCA.
Brruncnenue niomniaeil U3roToBIEHHBIX MAKETOB.
Tema 13.2. ®opmynsl 60koBoii | ConepikaHue y4eOHOro MaTepuaJia. 2 2
TUTIOINAM Mapasiesienunea, ®opmyIibl G0KOBOM IIIOIIAIH Mapajuieenunena, Kyoa, mpu3Mbl, HWIMHAPA, TUPAMUIBI
KyOa, PU3MBI, THPAMHU/IBL. U KOHYcCa.
TpakTHYecKne 3aHATHS. 2 2
DopmMybl OOKOBOM TUIOIIAAN MPSIMOYTOIHHOTO TapalIeNIeUIe 1a, TPU3MBI,
NUpaMUJIbl, WIMHAPA, KOHYCa, [1apa.
CamocrosiTe/ibHasi padoTa. 2 3
@®opMmysel O0KOBOH IUIOIIAIN TPSIMOYTOJIBHOTO Mapaiesenurena, Ipu3Msl,
OUpPaMUJIbl, IIMHAPA, KOHYCa, Iapa.
Tema 13.3. ®opmysbl OTHON CoaepxxaHue y4eOHOro MaTepuaJia. 2 2
TUIOIIAN TOBEPXHOCTEH DopMyIibl TOJHOW TUIOIAAN MOBEPXHOCTEH IIMIIMHJPA, KOHYCA, I1apa.
LMJIMHPA, KOHYCa, HIapa. IpaKkTHYecKne 3aHATHS. 2 2
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HaumenoBanue pa3jiesioB u Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHbie pad0ThI M MPAKTHYECKHUE Oo0bem YpoBenb
TeM 3aHATHS, CAMOCTOsITeIbHAsA padoTa o0yuyarouerocs 4acoB OCBOCHUS
1 2 3 4
@opMyJIbl TOJIHOM IUIOIAAN TOBEPXHOCTEN MPSIMOYTOJIBHOTO NIapaJuIeIIeHIIE A,
HIPU3MBL, TUPAMUJIBL, WINHIPA, KOHYyca, wmapa. [Tonodue ten. OTHOLIEHUE MIomaaei
MMOBEPXHOCTEH U 00bEMOB MOJOOHBIX TEJI.
CamocrosiTeibHas padora. 3 3
@opMyJIbl ITOJIHOM IUIOIAAN TIOBEPXHOCTEN MIPSIMOYTOJIBHOTO NIapajuIeIIeUIIe A,
MPU3MBL, TUPAMUJIBL, HWINHIpPA, KOHYyca, wmapa. [Tonobue ten. OTHOLIEHUE mIomaiei
MOBEPXHOCTEH U 00BEMOB MOAOOHBIX Tell. M3roToBieHrne MakeToB LIUIMH/PA H KOHYCA.
Brluncnenue mioniaaei n3roToBJIEHHBIX MAKETOB.
Paznen 14. YpaBHenusi u 49
HepaBeHCTBA.
Tewma 14.1. PaBHOCHIIBHOCTD Coaep:xanue y4eOHOIro MaTepuaJia. 4
YPaBHEHUH U CHUCTEM. PaBHOCHIIBHOCTB ypaBHEHHUI U cCUCTEM. PalimoHanbHbIE ypAaBHEHHS U CUCTEMBIL. 2
PanmonaneHble ypaBHEHUA U WppauroHanbHble ypaBHEHHS U CUCTEMblL. MeTO/Ibl peleHus.
cucrembl. MpparonasbHbie TpakTHYecKne 3aHATHS. 2 2
YpaBHCHHS U CUCTCMBI. PaBHOCHIIBHOCTE ypaBHEHMH, HEPABEHCTB, CUCTEM. PalinoHaIbHBIE U UPPALOHATIbHBIE
Merons! perienmus. ypaBHEeHMs U cucTeMbl. OCHOBHBIE TPHEMBI UX peleHHs (Pa3oKEHHUsI HA MHOXKUTEIH,
cnocob MoACTaHOBKH, rpaduyeCcKUil METOM, BBE/IEHNE HOBBIX HEU3BECTHBIX).
CamocrosiTeibHas padora. 3 3
PaBHOCHIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM YPAaBHEHHI, CHCTEM HEPABEHCTB.
PanmonaneHble 1 MppalOHaIbHBIE ypaBHEHUSA U cUCTEMBl. OCHOBHBIE IPUEMBI X
perieHus (pas3yioKeHNsl Ha MHOYKUTEINH, CIIOCO0 MO/ICTaHOBKH, ITpadUuecKuil METO 1,
BBE/ICHHE HOBBIX HEU3BECTHBIX). PelieHne pairoHaabHbIX, UPPalMOHATIbHbIX,
CTENEHHBIX, 10Ka3aTeIbHbIX, JIOTapU(PMUIECKUX YpaBHEHUH U HepaBeHCTB. OCHOBHBIE
IPUEMBI UX PELICHUS.
Tema 14.2. Iloka3zarenbHble U CopaepxxaHue y4eOHOro MmaTepuaJia. 4 2
norapumuueckue ypapHuenus, | [lokasarenbHble U JOrapupMUUECKre ypaBHEHHs, HEPAaBEHCTBA U cucTeMbl. OCHOBHbBIC
HEPABEHCTBA U CUCTEMBI. METO/Ibl PeIICHUSI.
OCHOBHBIE METO/BI PELLIEHUS. IpakTHYecKue 3aHSITHS. 2 2
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HaumenoBanue pa3jiesioB u
TeM

Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHbie pad0ThI M MPAKTHYECKHUE
3aHATHS, CAMOCTOsITeIbHAsA padoTa o0yuyarouerocs

O0beMm
JacoB

YpoBenb
OCBOEHUS

1

2

4

IlokazaTensHBIE U JIOFapI/I(bMI/I‘IeCKI/Ie YpaBHCHUA, HCPABCHCTBA U CUCTCMbI ypaBHeHHﬁ.

OCHOBHBIC MCTOJbI PCIICHHA.

CamocrosiTesibHasi padora.

[Toka3zarenbHbIe U JTOTapuPMUUYECKIE YPaBHEHUS, HEPABEHCTBA M CUCTEMbI YPaBHEHHI.

OcHoBHble MeTOBI pemieHus. [IpuMenenne cBolCcTBa CTENIEHN U II0Ka3aTEIbHON
(GyHKIMH, CBOMCTBA JIOTapu(MOB U JIOrapuPMUUECKON (QYHKIIUH MIPU PELIEHUH
YpaBHEHUM.

Tema 14.3.
Tpuronomerpuieckue
YpaBHCHHUS, HEPABCHCTBA U
CHCTEMBEI.

Coaep:xanue yueOHOro MaTepuaJa.

TpI/IFOHOMCTpI/I‘ICCKI/Ie YpaBHCHNS, HCPABCHCTBA U CUCTCMBI.

HpaKanecm[e 3aHATHSA.

TpUroHomMeTpr4eCKre YpaBHEHHS U CUCTEMBI YPABHEHUM.

CamocrosiTesibHasi padora.

TpuroHomeTpudecKue ypaBHEHHs U CUCTEMBI ypaBHEHUH. [Ipumenenue
TPUTOHOMETPUUYECKUX (POPMYII IPU PELICHUH TPUTOHOMETPUUECKUX YPaBHEHHH.

Tema 14.4. PanmoHnanbsHEIE,
HppalMOHANIbHBIE HEPABEHCTBA
Y OCHOBHBIE IMPUEMBI X
pemenus. [lokazarenbHble u
norapu(MuIecKrue HEPaBEHCTBA
1 METO/Ibl UX PELIEHUS.

Coaep:xaHue yueOHOro MaTepuaja.

PaI_II/IOHaJ'IBHBIG, HppallOHAJIIbHBIC HCPABCHCTBA U OCHOBHBIC IPUEMBI UX PCIICHUAS.
IToka3aTenpHBIC U J'IOFapI/I(l)MI/I‘-ICCKI/IG HCPAaBCHCTBA U MCTOJbI UX PCUHICHUA.

IIpakTHYecKHe 3aHATHA.

PanyonansHble, MppallMoHalbHbIe, IOKa3aTeIbHbIe, JJorapudmudeckue,
TPUTOHOMETpHUYECKHE HepaBeHCTBA. OCHOBHbBIE IPUEMBI UX PELICHUS, UCIIOJIb30BAHNE
CBOWCTB M rpauKoB QYHKUUH NP pellIeCHUH YPaBHEHUN 1 HEPABEHCTB.

CamocrosiTeibHas padora.

PannonaneHble, HppallioOHAIbHEIE, TOKA3aTeIbHbBIE, TOTapUPMUUECKHE,
TPUTOHOMETPHUYCCKHUEC HEPABCHCTBA. OcCHOBHBIE MMPUEMBI UX PCIICHHUSA, NCIIOJIb30BAHNEC
CBOMCTB U rpadukoB QPYHKIIMIA TPH PEIICHUN ypaBHEHUI U HepaBeHCTB. [IpumeHeHne
CBOMCTBA CTEIICHU U MOKa3aTeIbHOU (PYHKITUHU, CBOMCTBA JIOTapu(PMOB U
norapudmuueckoi GyHKINH MPU PEIICHUH HEPABEHCTB.

Coaep:xxanue yueOHOro MaTepuaja.
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HaumenoBanue pa3jiesioB u Conep:kanue y4eOHOIro MaTepuasia, JadopaTopHbie pad0ThI M MPAKTHYECKHUE Oo0bem YpoBenb
TeM 3aHATHS, CAMOCTOsITeIbHAsA padoTa o0yuyarouerocs 4acos OCBOCHHS
1 2 3 4
Tema 14.5. Ucnonb3oBaHue Hcnonp3oBaHne MeTOa MHTEPBAJIOB MPU PEIICHUN YPaBHEHUM U HEPABEHCTB.
METO]1a UHTEPBAJIOB IIPU IlpakTHyeckne 3aHATHSA. 2 2
pELICHUU YPAaBHEHUI U Meton unrepBanoB. M3o0paxeHre Ha KOOPAMHATHOMN MIIOCKOCTH MHOKECTBA PELICHH
HEPABEHCTB. YpaBHEHU U HEPABEHCTB, COJEPKAIINX JIBE IEPEMEHHBIE U UX CHCTEM.
CamocrosiTesibHas1 padora. 4 3
Merton unrepsanos. M300paikenue Ha R? MHOeCTBa pelleHuil ypaBHEHHI,
HEPaBEHCTB U CUCTEM YPaBHEHUU C ABYMs IIEPEMEHHBIMU. PerieHne HepaBeHCTs,
IPUMEHSISI METO/I UHTEPBAJIOB.
Tema 14.6. [Ipumenenue Coaep:xaHnue yueOHOro MaTepuaJia. 2 1
MaTeMaTHYECKUX METOJOB ISl ITpuMeHeHne MaTEMAaTUYECKUX METOJOB JUIsl PEIICHHs TPUKJIAIHbIX 3aJa4.
pemeHusA NPUKIIaAHbIX 3a1ad. IIpakTnyeckue 3aHATHS. 2 2
[TpuMeHeHne MaTEMaTUYECKUX METOOB JUIsl PEIIEHUS CONEPKATENbHBIX 3a/1a4 U3
pa3IUYHbIX 00JacTel HayKu U pakTUKU. MHTepripeTanus pe3yapraTa, y4eT pealbHbIX
OTpaHUYECHUM.
CamocTrosiTe/ibHas1 padoTa. 5 3
[TpuMeHeHne MaTEMaTUUECKUX METOOB JUIsl PEIICHUS CONEPKATENbHBIX 3a/1a4 U3
Pa3IUYHbBIX 00JaCTe HayKu U MpakTUku. MHTepripeTanus pe3ynapraTa, yueT pealbHbIX
orpaHuueHuil. Pelenne npakTuyeckux 3aaad.
Py6exHbIil KOHTPOJIb.
Bcero 234
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3. YCJIOBHS PEAJIM3AIIMY YYEFHOM JJUCITUIIINHBI
3.1. TpeOoBaHMS K MATEePHAJIbHO-TEXHHYECKOMY 00ecredeHUI0

Peanuzanus yuyeOHOW IUCHUILIUHBI TpeOyeT Haauyus y4yeOHOro kaOuHeTa
MaTEMaTUKH C METOJMKOMN TPEToaBaHus.

O6opynoBanue yueOHOro kaOMHeTa:

— pabouue MecTa Mo KOJUYECTBY 00YUaIOIUXCs CTY/ICHTOB;

— 000pyI0BaHHOE paboyee MEeCTO MpernoaBaTes;

— KOMIUTEKT Y4eOHO-METOAMYECKIX MaTePHAIIOB.

Texanueckue cpeacTBa 0OyUCHUS: MHTEPAKTUBHAS JOCKAa C MPOTPAMMHBIM
o0ecrieueHreM.

3.2. MudopmanuonHoe odecnevyenne 00ydeHust

IlepeueHb pekoMeHIyeMbIX Y4eOHBIX u3aaHuii, UHTepHeT-pecypcoB,
JTOMOJTHUTEIbHOM JIUTEPATyPhI

OcCHOBHBIC HCTOYHHUKHU:

1. AnmumoB II.A. u ap. Maremaruka: anrebpa U Hayajga MaTeMaTHYECKOTO
aHanu3a, reomeTpus. Aiaredpa u Hayana MareMatudeckoro ananusa. 10-11 kimaccer:
y4eOHUK 711 00IIeo0pa3oBaTeIbHBIX OpraHu3alluid: 0a30BbIM W yTIyOJCHHBIMN
ypoBau. — M.: Ilpocsemenue, 2019. http://11klasov.ru/algebra/3072-algebra-i-
nachala-matematicheskogo-analiza-10-11-klassy-bazovyy-i-uglublennyy-urovni-
alimov-ash-kolyagin-yum-i-dr.html

2. baBpun M. M. MaremaTuka: y4eOHMK W NPAKTHUKYM JI CPEIHETO
npodeccuoHanbHoro obpazopanus / . U. baBpun. — 2-e uza., nepepad. u A0m. —
M: IOpaiit, 2019. — 616 c. — (IIpodeccuonanbHoe oOpa3zoBanue). — TEKCT:
anexTpoHHbIH // DBC FOpaiit [caiit]. —: https://biblio-online.ru/bcode/426511

3. boromomoB H. B. Marematuka: y4eOHMK [JIi  CPEIHErO
npodeccuonansHoro odpaszosanus / H. B. boromonos, I1. . Camoiinenko. — 5-¢
u3n., nepepad. m gom. — M.: FOpaiit, 2019. — 401 c. — (IIpodeccuonanpHOE
obOpazoBanue). https://biblio-online.ru>ru>book>matematika — 423919

JlonoJHUTEIbHbIE HCTOYHUKMU:

1. Atanacsan JI.C., Byty30B B.®. u ap. ['eomerpus, 10 — 11 kinaccol: yueOHUK
JUTst 001Ie00pa30BaTEIBHBIX YUPEKACHUI: 0a30BbIN 1 TPOYUIBHEIN ypoBHU, — M.
[IpocBeleHue: 2014. zubrila.net/.../10-11.../geometriya-uchebnik-dlya-10-
1 1klassov-atanasyan-1-s-i-dr.html

2. bammakoB M. WM. Marematuka: anreOpa M Hadajia MaTeMaTUYECKOTO
aHalM3a, TeOMETpHs:  y4eOHHK  JUIS  CTYACHTOB  MPOQeCcCHOHAIBHBIX
oOpa3oBaTeNIbHBIX OpraHu3alvii, OcBauBalOIMX Mpodeccur W CHEUaIbHOCTU
CIIO. — M.: Akanemust, 2017. https://nashol.com/20180427100219/matematika-
algebra-i-nachala-matematicheskogo-analiza-geometriya-bashmakov-m-i-
2017.html

3. bammvakoB M. M. Maremaruka. 3agadyHuk: ydeOHOe IOcOOHe IS
CTYJIEHTOB TPO(ECCHOHATBLHBIX 00pa30BaTEIBHBIX OpPraHU3aIlUN, OCBAWBAIOIINX
npopeccun u  cmemmanmpHOocTH  CIIO. —  M.:  Axamemms, 2014.
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http://11klasov.ru/algebra/3072-algebra-i-nachala-matematicheskogo-analiza-10-11-klassy-bazovyy-i-uglublennyy-urovni-alimov-ash-kolyagin-yum-i-dr.html
http://11klasov.ru/algebra/3072-algebra-i-nachala-matematicheskogo-analiza-10-11-klassy-bazovyy-i-uglublennyy-urovni-alimov-ash-kolyagin-yum-i-dr.html
http://11klasov.ru/algebra/3072-algebra-i-nachala-matematicheskogo-analiza-10-11-klassy-bazovyy-i-uglublennyy-urovni-alimov-ash-kolyagin-yum-i-dr.html
https://biblio-online.ru/bcode/426511
https://nashol.com/20180427100219/matematika-algebra-i-nachala-matematicheskogo-analiza-geometriya-bashmakov-m-i-2017.html
https://nashol.com/20180427100219/matematika-algebra-i-nachala-matematicheskogo-analiza-geometriya-bashmakov-m-i-2017.html
https://nashol.com/20180427100219/matematika-algebra-i-nachala-matematicheskogo-analiza-geometriya-bashmakov-m-i-2017.html

https://nashol.com/2016080790412/matematika-zadachnik-bashmakov-m-i-
2014.html

4. KommoropoB A.H., A6pamoB A.M. u ap. Anrebpa u Hayana
MaTeMaTU4yecKkoro aHanu3a. YueOHuk aisi 10-11 kmaccel: yueOHOe mocobue st
o0pa3zoBaTeIbHBIX OpraHu3aIuiu. — M.: IIpocBenienue, 2018.
https://docbaza.ru/urok/algebra/10/011/

5. Mopakosuu A.I'. Anre6pa u Havana aHanuza. Yacte I, yueObnuk 10
—11(0a3oBblii u yrayOneHHwld ypoBHHM) — M.: Mmuemo3una, 2015. -
https://docbaza.ru/urok/algebra/10/015/

6. MopakoBuu A.I'. AnreOpa u Hayana aHanuza. Yacte II, 3amaunumk 10
—11(0a30Bblli ypoBE€Hb W YIUIyOJIeHHBIH ypoBHH) — M.: MHemo3una, 2014. -
https://docbaza.ru/urok/algebra/10/014/

7. IaBmrouenko FO. B. MaTemaTuka: yyeOHUK U MPAKTUKYM JJI CPEIHETO
npodeccuonanbHoro oopazoBanus / FO. B. IlaBmouenko, H. III. Xaccan; mon
obmeit penakuueit 0. B. [laBmouenko. 4-e u3z., nepepad. u gom. — M.: FOpaiir,
2019. — 238 c. (IlpodeccuonanbHoe 00pa3oBaHUE).

8. Cempix M. KO. MaremaTnka: y4yeOHMK M TPAKTUKYM JUIsI CPEIHETO
npodeccuonansHoro oopazosanus / U. 10. Cenpix, FO. b. I'pebenmuxos, A. HO.
[lIeBenes. — M.: KOpaiit, 2019. — 443 c. — (IlpodeccronansHoe 06pa3oBaHue).

9. TarapuukoB O.B. Maremaruka: y4eOHUK  JJi  CPEIHETO
npodeccruonansHoro obpazoBanus / O. B. TarapuukoB [u ap.]; moa oOmieit
penakuuert O. B. TarapuukoBa. — M.: Opair, 2019. — 450 c. -
(ITpodeccuonanbHoe 00pa3oBaHUE).

HNuTepHer — pecypcsl

1. www.fcior.edu.ru (MupopManvoHHbie, TPEHUPOBOUYHbIE U KOHTPOJIbHbBIE
MaTepHabl).

2. www.school-collection.edu.ru  (Enunas  xomtekiuss — 1HUQpPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).
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https://docbaza.ru/urok/algebra/10/011/
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https://docbaza.ru/urok/algebra/10/014/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEFHOM
JANCHUIIJIMHBI
Koutpoab u omeHka pe3ylbTaToB OCBOCHUS Y4YEOHOW JTUCHUTIIMHBI
OCYHIECTBIISIETCS MTPEMNO/IaBaTeNIeM B IIPOIIECCEe MPOBEACHUS MTPAKTUUECKUX 3aHITHH,
a TaKXe BBIMOJHEHUS! O0YHAIOIIMMUCS UHANBUAYAIbHBIX 3a/IaHUM.

PesyabTaThl 00yueHus
(ocBOEHHbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaTOB 00yUYeHUs

* IUYHOCMHDbIE:
— MOJTHOLIEHHOE (POPMUPOBAHUE MTPEICTABICHUN O
MaTeMaTHKe KaK YHHUBEPCATbHOM SI3bIKE HAYKH,
CpE/ICTBE MOJICTUPOBAHUS SIBJICHUN U MTPOIIECCOB,
U7esIX U METOJax MaTeMaTHUKH;

— MOHUMAaHHUE 3HAYUMOCTH MaTEeMaTUKH JIJIs
HAyYHO-TEXHHUYECKOTO Mporpecca, GopMUpOBaHHE
OTHOIIICHUS K MAaTEMaTUKE KaK K 4acTu
o011eueoBeuecKoil KyabTyphl Yepe3 3HAKOMCTBO
C UCTOpHUEN Pa3BUTHUS MAaTEMATUKH, SBOIIOLUEH
MaTeMaTHYEeCKNX HJIEH;

— pa3BUTHE JIOTHUECKOTO MBIIUICHHUS,
MIPOCTPAHCTBEHHOT'O BOOOPaKEHHS,
ANTOPUTMUYECKON KYNIbTYpPbI, KPUTUYHOCTH
MBIIUICHUS HA YPOBHE, HEOOXOIUMOM JIJIS
Oynyuieit mpodeccuoHaNbHON ASSITENFHOCTH, IS
MIPOJIOJDKEHUSI 00pa30BaHus U caMOOOpPa30BaAHMS;
— OBJIQJICHUE MAaTEMAaTUYECKUMH 3HAHUSAMU U
YMEHUSAMH, HEOOXOIUMBIMU B TTIOBCEHEBHOMN
JKU3HH, JIJI1 OCBOCHHS] CMEXHBIX €CTECTBEHHO —
HAyYHBIX TUCIHIUIMNH U JUCITUTIINH
po(ecCHOHANBFHOTO IUKIIA, TSl TOTyYeHUS
o0pa3oBaHUs B 00JIaCTAX, HE TPEOYIOINX
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

— FOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMUIO, B
TOM YHUCJIE CaMOOOPa30BaHUIO, HA TPOTSHKCHUH
BCE KU3HU; CO3HATEIILHOE OTHOIICHHE K
HENPEePHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCHEeNTHON MPodeCCHOHATBHON U 00IIIECTBEHHOU
JIeATEIbHOCTH;

— FOTOBHOCTbH M CTIOCOOHOCTh K CaMOCTOSITEITLHOM
TBOPYECKON U OTBETCTBEHHOU JIEATEIIbHOCTH;

— FOTOBHOCTb K KOJUIEKTUBHOM paboTe,
COTPYAHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTenbHON, 00IIECTBEHHO TTOJIE3HOM,
y4eOHO— HCCIIeI0BATENbCKOM, TPOEKTHON U
JIPYTUX BUAaX AESTEIbHOCTH;

— OTHOIICHHE K MPOo(ecCHOHATBHON
NEeSTEIbHOCTH KaK BO3MOXKHOCTH Y4acTus B
pEIIeHUH JIMYHBIX, OOIECTBEHHBIX,
roCyIapCTBEHHBIX, OOIIEHAIIMOHATILHBIX
npobiewm;

MIPOBEPKa BHEAYTUTOPHOM
CaMOCTOSITENIbHOM paboThI, TPOBEPKA
MPaKTUYECKUX 3aIaHUH, PyOeIKHBII
KOHTPOJIb, TPOMEXYTOUHAs aTTeCTaLUs.
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Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHHsl, YCBOCHHbIE 3HAHMS)

@®opMbI U METO/IbI KOHTPOJISAA M OLIEHKH
pe3yJabTaToB 00y4eHHs

* Memanpeomemmuole:

— YMEHHE CaMOCTOSTEIbHO ONPEAEIATh LENN
NEeSITeIbHOCTH U COCTABIIATH IJIaHbI
JESTEIBHOCTH; CAMOCTOSTENBHO OCYIIECTBIIATH,
KOHTPOJMPOBATH U KOPPEKTUPOBATH
JESTENIbHOCTD; UCII0JIb30BATh BCE BO3MOYKHbIE
pecypcesl 1S JOCTUKEHUS [TOCTABIEHHBIX LIeIel U
peanu3aluy MJaHoB e TEIbHOCTH; BBIOUPATh
yCIIEIIHbIE CTPATETUU B Pa3IMYHBIX CUTYALUSIX;
— YMEHHE NPOTYKTUBHO OOIAThCS U
B3aMMO/IEHICTBOBATH B IIPOLIECCE COBMECTHOM
NESITENIbBHOCTH, YUUTHIBATH [TO3ULIUHU APYTUX
YYaCTHHUKOB JEATENbHOCTH, 3()(HEKTUBHO
paspemaTh KOH(JIUKTHI,

— BJIaJIeHHE HaBbIKAMU TIO3HABATEJIbHOM, y4eOHO—
MCCJIEIOBATEIbCKON U MPOEKTHON JESITEIbHOCTH,
HaBBIKAMU pa3peleHust MpoodiieM; ClIOCOOHOCTb U
TOTOBHOCTb K CAMOCTOSITEIbHOMY ITOUCKY
METOJI0B PELICHUsI IPAaKTUYECKUX 3a/1a4,
NPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

— TOTOBHOCTb U CIIOCOOHOCTD K
CaMOCTOSITENIbHOM, HH(POPMALIMOHHO-
MO3HABATENBHOM JeSTEIbHOCTH, BKIIOYAs yMEHUE
OpPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHUKAX
UH(POPMALINU, KPUTHYECKH OLICHUBATH U
MHTEPIPETUPOBATH UHPOPMALIHIO, TOTYIAEMYIO
U3 pa3IMYHbIX UCTOYHUKOB;

— BJIJICHUE S3BIKOBBIMH CPEACTBAMU: YMEHUE
SCHO, JIOTUYHO ¥ TOYHO U3J1araTb CBOIO TOUKY
3peHUsl, UCII0NIb30BaTh aJIEKBATHBIE S3bIKOBBIE
CPEJICTBA;

— BJIaJICHUE HAaBbIKaMU MIO3HABaTEbHOM
pedexcun Kak OCO3HaHUS COBEPIIAEMBIX
JEHCTBUI U MBICIUTENBHBIX ITPOLIECCOB, UX
Pe3yJIbTaTOB U OCHOBAHMM, IPAHUI] CBOETO 3HAHUS
Y HE3HAHUS, HOBBIX II03HABATEIbHBIX 33Ja4 U
CPEICTB MO UX TOCTHKEHUS;

— LEJIEYCTPEMIIEHHOCTh B IOUCKAX U MPUHATUU
peleHuid, cCooOpa3uTeIbHOCTh U MHTYULIUS,
Pa3BUTOCTb NPOCTPAHCTBEHHBIX NIPEACTABICHUI;
CIIOCOOHOCTH BOCTIPUHUMATH KPAacoTy U
FapMOHUIO MUDA;

MIPOBEPKaA BHEAYTUTOPHOM
CaMOCTOSITENIbHOM pa0OThI, TPOBEPKA
MPaKTUYECKUX 3a/IaHUH, PyOeIKHBII
KOHTpOJIb, IPOMEXYTOUHAsl aTTeCTaLUs.

* npeomemmuvle:

— (popMupOBaHUE TIPEACTABICHUN O MaTEMaTHUKE
KaK 4aCTH MUPOBOI KyJIbTYphI U MecTe
MaTEeMaTHUKH B COBPEMEHHOM IUBIIIM3ALNH,
crioco0ax ONuCaHus SBJICHUN PeaTbHOTO MUpa Ha
MaTEMAaTHYECKOM SI3BIKE;

[IPOBEPKA BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM paboThl, TPOBEPKA
NPAaKTUYECKHX 3a/1aHU, pyOexKHbII
KOHTPOJIb, TPOMEXYTOYHAs aTTECTALUA.
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Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHHsl, YCBOCHHbIE 3HAHMS)

@®opMbI U METO/IbI KOHTPOJISAA M OLIEHKH
pe3yJabTaToB 00y4eHHs

— (hopmupoBaHue MpeacTaBICHUI O
MaTEMaTUYECKUX MOHATUAX KaK BaKHEUIINX
MaTEeMaTUYECKUX MOJEISIX, MO3BOJISIOIINX
OIMCBIBATh U U3y4aTh pa3HbIe IPOLIECCHI U
SBJICHHUS;

— IIOHUMAHKUE BO3MOKHOCTH aKCUOMAaTHYECKOTO
MIOCTPOEHUS MATEMATUYECKUX TEOPHIl;

— BJIQJICHUE METOAAMHU J10Ka3aTeIbCTB U
ITOPUTMOB PELIEHUS, YMEHUE UX IPUMEHSITh,
IIPOBOJIUTH JJOKA3aTEIIbHBIE PACCYKACHUS B XOI€
pelIeHus 3a1a4;

— IIOHMMAHKUE BO3MOKHOCTH aKCMOMATHYECKOTO
IIOCTPOEHHUS MaTEMaTUYECKUX TEOPHIL;

— BJIQJICHUE METOAAaMU J10Ka3aTeIbCTB U
ITOPUTMOB PELICHUSI, YMEHHE UX IIPUMEHSATD,
IIPOBOJIUTH JJOKA3aTEJIbHBIE PACCYKACHUS B X0/I€
pelIeHus 3a1ay;

— (hopMUpOBaHHE TPEACTABICHUN 00 OCHOBHBIX
MOHATUSAX MAaTEMAaTUYECKOIO aHaIu3a U UX
CBOMCTBAX, BJIaJICHUE YMEHHEM XapaKTepU30BaTh
noBeseHre QyHKIIUi, UCIIOJIb30BaHNE
ITOJIy4EHHBIX 3HAHUM JJI OIIMCAaHUs U aHAJIM3a
peanbHBIX 3aBUCUMOCTEH;

— BJIaJICHUE OCHOBHBIMH MOHSATHUSIMU O TUIOCKUX U
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYpax, ux
OCHOBHBIX CBOMCTBAX;

— (hopMUpOBaHHUE YMEHUS pacIO3HABATh
reoMeTpuueckre (GUrypsl Ha 4YepTekKax, MOACIAX
U B p€aJIbHOM MUDE; IPUMEHEHHNE N3YUCHHBIX
CBOICTB reoMeTpuieckux puryp u popmys st
pEILIEeHUs TEOMETPUYECKUX 3a1a4 U 33134 C
IIPAaKTUYECKUM COJEPIKAHHUEM;

— (opMupoOBaHME TPEACTABICHUH O Ipoleccax u
ABJICHUSX, UMEIOIUX BEPOSITHOCTHBIN XapaKTep,
CTaTUCTUYECKHUX 3aKOHOMEPHOCTSX B PEAJIbHOM
MUPE, OCHOBHBIX ITOHSTHAX 3JIEMEHTapHOMN
TEOPUHU BEPOSITHOCTEN; YMEHUIN HAXOAUTh U
OLIEHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUI B
MIPOCTEUIINX MPAKTUYECKUX CUTYaLHsIX,
OCHOBHBIE XapaKTEPUCTUKU CITyYalHbIX BEJIHYUH;
— BJIQJICHHE HAaBBIKAMU MCIIOJIb30BAaHUS FTOTOBBIX
KOMIIBIOTEPHBIX NIPOrpaMM IPU PEHICHUH 3a/1a4.
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[MPMJIOXXEHUE 1
AJanTHPOBAHHBIN MOIYJIb 1JI1 00y4aIOIMXCS C HAPYILIEHNEM CJIyXa

1.Ilcuxoduzndeckre 0COOCHHOCTH JIUI] C HAPYIIEHUEM CITyXa

OOyuaroiyecs ¢ HApyIIEHUEM CJIyXa UCTIBITHIBAIOT TPYAHOCTH B OBJIaJICHUU
CHUCTEMOH  CIIOBECHO-JIOTHYECKOTO  OOOOIIeHHsS,  CIOBaMH,  HMEIOUIUMHU
OTHOCHTENbHOE, TIEPEHOCHOE U OTBJIEYCHHOE 3HAYCHHE, TpPaMMaTHYCCKHUMHU
KOHCTPYKITUSIMHU, BBIPQKAIOIIMMHU PAa3THMYHBIC BHJbI JIOTHYCCKUX OTHOIICHUHA WU
3apucumocTei. [lokazaTenn ypoBHS IBUTATEIBHOW TOATOTOBIEHHOCTH TITYXHX
ropas/io HUXKE YPOBHS JIBUTATEIHLHON MOATOTOBICHHOCTH CIIBIIIANINAX TTOIPOCTKOB.
JIjig TIyXuX 1 ¢1a0O0CIbIMANINX TOPOCTKOB OCTAIOTCS XapaKTEPHBI HEJOCTATOUYHO
TOYHAsl KOOPJIWHAIMSA W HEYBEPEHHOCTh B JIBIDKCHHSIX, OTHOCHUTEIIbHAS
3aMEIJICHHOCTh OBJIQJICHHS JIBUTATEIbHBIMH HaBBIKAMHU, TPYJAHOCTH COXPAHCHHS
CTaTUYECKOTO M JUHAMUYCCKOTO PABHOBECHS, HU3KHUH YPOBEHD Pa3BUTHS CHIIOBBIX
KauecTB (OCOOCHHO CTaTHMYECKOW W CUJIOBOM BBIHOCIMBOCTH, a TaKXKE CHIIBI
OCHOBHBIX MBIIIEYHBIX TPynm - crubareneit u pasrubareneit), 3aMeJICHHAS
CKOpPOCTh OOpaTHOW peakiuu, CICAYIOIIUe pa3HOOOpa3Hbie HApyIICHUS B
JIBUTATEIBHOU cdepe, KOTOphIe HEOOXOAMMO YUYUTHIBATh MPU OPTAaHU3AIUN PAOOTHI.

2.0co0eHHOCTH peann3alyy MPorpaMMbl JTUCHUTUIMHBL «MareMaTuka

VY4eOHbIE MaTepuan MPEeACTaBISICTCS B MUCBMEHHOM U AJIEKTPOHHOM
BapUaHTaX, C MOJPOOHBIM Pa3bsICHEHWEM HOBBIX TEPMHUHOB. Ha JEKIMOHHBIX U
MIPAKTUKO-OPUCHTUPOBAHHBIX 3aHATHUAX BHU3YAJIbHBIH MaTepual B XOJE €ro
MPEICTaBICHUS YETKO MTPOTOBAPUBALCTCS, MOCIE 00BICHEHHS KaKOTO-TH00 BOmpoca
HE0OX0IMMO JeNnaTh HeOobre nay3sl. [Iupoko ucnonb3yercs WTFOCTPaTHBHBIN
MaTepHaT: 00yJarOIIMMCS PEABIBISIOTCS KAPTOUKH, CXEMBI, IIAKATHI, TJIOCCAPHH,
BUJICOMATEPUAIIBI U JIP.

[IpopabaTeiBaHMe TEKCTOB HAIpPaBICHO Ha pPa3BUTHE IMHUCHMEHHOW pEYH,
o0OoramieHne W AaKTUBU3ALMIO CJIOBapsi, (OPMUPOBAHWUE YMEHHS TMOHUMATH
CJIOBECHBIE MHCTPYKIIUU, TIEPEBOJIUTh UX B CAMOMHCTPYKIIMH, (OPMYIUPOBATH U
IUIAHUPOBATh PEIICHHE PA3IMYHBIX WHTEIUIEKTyalbHBIX 3amad. llemecoobpaszHo
pPETyIMpPOBaTh COOTHOIICHHUE BEpOATbHBIX M HEBEPOAIBbHBIX KOMIIOHEHTOB MIPH
OCYIIECTBICHUHN UHTEIJICKTYJIbHBIX OTEepaIuii.

B nmnpomecce o0ydeHus Ml ¢ HapylmIeHHEM ClyXa MpenoJaBaTeieM
YYUTHIBACTCS, UYTO OCHOBHBIM  CIIOCOOOM  BOCHPHUSATHS PEYH  TIIYXHMH
00yJaIOLUMHUCS SIBISIETCA YTCHHE C TYO, CIabOCHBIIIAIMI — CITyXO0-3pUTEIhHOE
Bocrpustie. OCyIIECTBISIETCS KOHTPOJIb 3a TeM, 4YTOOBI OOydaromuecs C
HapyIICHHEM CJIyXa TOJb30BaJNCh WHAMBUAYAIBHBIMU CIyXOBBIMU amapaTamH,
00eCcTeunBaIUMU 00Jiee TOYHOE CIIYXO-3PUTEIILHOE BOCIPHUITHE PEUH, a TaKKe
UCTIONIB3YETCS TOMOIIL CYPIOTIEPEBOAUHKA.

Ha muddepeHmupoBaHHOM 3adeTe W SK3aMEHE MO JUCHUIIIMHE TaKUM
OOyYarOIIMMCS TIPEIOCTABISAETCS BOZMOKHOCTh OTBETA B MMCHMEHHOM (hopMme.
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