Munucreperso obpazosanus u Hayku Poceuniickoii @egepanun
dejiepalibHOE TOCYIAPCTBCHHOE OI0KETHOE 00pa30BaTEIbHOC YUPEHICHHE
BBICILIENO 00Pa30BaHUS
«BraaaMHBpPCKHil rocy1apCTBEHHbIH YHHUBEPCHTET
nvenn Anexcanapa I'puropvesuya u Huxoman I'puropbesnua Cro/ieToBbIX »
(Bal'y)

Y :‘.". : 7.‘?
- F2N
i aa_’.\ ;;‘2010 r.

g .\\ d ’.j‘

&
e P
i gy

PABOYAS [TPOI'PAMMA

YYEBHOM JIUCHIMIUIUHBI OBLIEOBPA3OBATEJIBHOI'O LIMKJIA
MATEMATHKA: AJITEBPA U HAYAJIA MATEMATUYECKOI'O AHAJIN3A;

T'EOMETPUS

JUis CrienanbHOCTH CpeaHero npodeccHoHanbHoro 06pasoBanus
TEXHUYECKOro 1npopuis
13.02.11 «TexauuecKas IKCIIAYATANHA H 00CTY/RHBAHHE YIEKTPHYECKOT0 H

3JIEKTPOMeXaHHYeCKOro 060py/10BaHus (M0 0TPACHAM)»

Bramumup. 2016 .



COJIEPKAHUE

CTp.

. TTACIIOPT PABOYEM [TPOT'PAMMBI VUEBHOM |

JIACLIATUTAHBI

4

9

CTPYKTYPA U COJIEPXKAHUE YYEBHON IUCIIUTUIAHBI

XAPAKTEPUCTUKA OCHOBHBIX BHJOB  YYEBHOU
JESATEJIBHOCTU CTYJIEHTOB

VCJIOBUS PEAJIM3AIIMNA YUYEBHOM JIMCIIATUIMHBI

KOHTPOJIb M OLEEHKA PE3YIIBTATOB OCBOEHHA
YUEBHOM JIMCLUTUTAHBI




1. MACIOPT PABOYEM NMPOTPAMMBI VYEBHOM JUCLUTIIIMHBI
MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHYECKOT O AHAJIU3A;
IF'EOMETPUSI.

1.1. O6s1acTh NPAMEHEHHS POTPAMMBI:

ITporpamMma o6mieoGpaszosarenbHOM yuebHoN qucnuIuTHHa «MaTemarnka: anrebpa i Hasana
MaTeMaTHYECKOro aHaIn3a; reoOMeTpHs) Mpe/iHa3zHavYeHa UIA H3yUCHNs MAaTeMaTHKN B
npodeccronansubix obpasoparenbHbIX opranuzanusx CIIO, peanusyiommx 06pazoBaTenbHyO
nporpamMmy cpejsero obuiero o6pasoBanus B pe/ieNiax OCBOCHHS OCHOBHOH MPOQecCHOHAILHOM
oGpasosarensroi nporpammbl CI1O Ha 6ase ocHOBHOTO 0011Er0 00pa30BaHMs MO CHCUHATEHOCTH
CIIO TexHMYeCKOro Mpopuis

13.02.11 «Texauueckas 3KcIuTyaTanus ¥ 00CIyKHBAHUE IEKTPAUECKOTO H
IEKTPOMEXAHHYECKOro 000pyA0BaHMSA (10 OTPACIIAM )»

1.2. Mecro y4eGHOH JIHCUHMINIHHBI B  CTPYKTYpe OCHOBHOH NpOdecCHOHAIbLHON
ofpa3oBaTeJbHOH NPOrpaMmel:

Vyebnaa nucummummna «MaremaTuka: anrebpa 4 Hayalla MaTeMaTH4eCKOro aHaTu3a; reoOMeTpus»
ABISETCA YUeOHBIM IPEIMETOM 00sI3aTe/IbHOM NpeAMeTHOH 00J1acTH «MaTemaruka u
uHpopmarukay OI'OC cpeanero obuiero odpazoBaHus.

Vyebnas qucimmuinna «MatemaTnka: anrebpa u Hayajla MaTeMaTU4eCKoro aHaIi3a; reoOMeTphs»
u3yyaercs B 06meobpazoBarensHoM nukie yueonoro miana OTTOIT CTIO na 6a3e 0cHOBHOTO
obuiero o6pa3oBaHus U ABISETCS MPOMGUIBHON ARCIUILUIHHOM.

1.3. Hean u 3a5aud y4eGHOM JHCHMILIMHBI — TPeOOBAHMUA K Pe3yJibTATAM OCBOCHHS
y4eOHOM IHCIMIIIHHBL:

CojiepkaHue NPOrpPaMMbl HalIPaBJICHO HA JOCTH/KEHHUE CIEAYIOIIAX eI

. obecrieueHne CHOPMHUPOBAHHOCTH MPEACTABIEHHA O COLMANBHBIX, KyTbTYPHbBIX H
HCTOPHYECKHMX (AaKTOpax CTAaHOBICHHA MATEMATHKH:

. obecneuenne chOPMHPOBAHHOCTH JTOTMHYSCKOT0. ANTOPHTMHYECKOrO H MaTeMaTH4ECKOTO
MBILILICHUSL:

. obecneyenne cHOPMUPOBAHHOCTY YMEHUI NIPUMEHSATE [IOTYyYEHHbIC 3HAHUS TTPH
peILCHUH Pa3IMYHBIX 3a/a4;

. obecredenre cHOPMUPOBAHHOCTY [IPEICTABICHUA O MATEMATHKE KaK 4acTH

o01eyeoBeYecKo KYJbTYPBI, YHUBEPCAITLHOM A3BIKE HAYKH. [MO3BOJISIIOIIEM ONMUCBIBATL U
H3y4aThb pCalibHBIC MMPOLECCH] H ABICHNAA.

OcBoeHue cojepkanus yueGHOM IUCLMIUIMHBL 00ecTieunBaeT IOCTHKEHHE CTYICHTAMH
CHICAYIOUINX PE3YIbTATOB:

. JIHYHOCTHBIX
—  c(OPMHPOBAHHOCTH TPEJCTAB/ICHHH O MaTeMaTHKe KaK YHHBEPCATIBHOM S3BIKE HAYKH.
Cpe/ICTBE MOJCTMPOBAHKS ABJICHHH H TPOLIECCOB, HAEAX M METOZIAX MATEMATHKH,
~ [OHMMAHWE 3HAYMMOCTH MATEMATHKH JUT HAy9HO-TEXHHIECKOTO [porpecca.
chOPMHPOBAHHOCTL OTHOLIEHHS K MATEMATHKE KaK K 4acTH 00IIe4e/I0BeYeCKOH Ky IbTypbl
Yepe3 3HAKOMCTBO ¢ HCTOPHEH Pa3BUTHS MaTEMATHKHM. YBO/IIOLKMEH MATEMATHUECKUX HIECH:

—  pasBUTHE JIOrMYECKOTO MBILUICHHS, TPOCTPAHCTBEHHOTO BOOOPAKEHHS.
AITOPATMHYECKOH KyTbTYPhL KPUTHYHOCTH MBILLIEHHS HA YPOBHE. HEOOXOMUMOM J171st Oyymen
1poheccHOHATLHOM eSTeTLHOCTH. /LIS POJIOIKEHHS 00pa3oBaHNs i CaMO0OPA30BAHMS:

—  OBIAiCHWE MATEMATHYCCKAMH 3HaHUAMH H YMEHHSIMH, HEOOXOIMMBIMH B MOBCEIHCBHOH
YWHU3IHM. JUISE OCBOCHHU S CMEKHBIX €CTECTBCHHO-HAYUHBIX AUCLIHIUIMH H JHCUHTUIHH
11poecCHOHATLHOrO LKA, 1Sl MoNyYeHus 06pa3oBanus B 0671aCTiX, HE TPEOYIOMMX
yrayOieHHOH MaTEMATHYECKOH MOArOTOBKH:



—  TOTOBHOCTH H CHOCOOHOCTH K 00pa30BaHMIO. B TOM YHCIIE CaM000pa3oBaHHio. Ha
NPOTSKEHHH BCEH KU3HH; CO3HATENLHOE OTHOLICHHE K HENPEPLIBHOMY 00pa3oBaAHHIO KaK
YCJIOBHIO YCIIEMIHON Mpod)ecCHOHAIBHON B 00INECTBEHHOM AeATEIbHOCTH:

—  TOTOBHOCTH M CIIOCOOHOCTb K CAMOCTOSITEIBHOM TBOPYECKOH H OTBETCTBEHHOU
J1eATE/IbHOCTH:

—  TOTOBHOCTbH K KOJUIEKTHBHOH paboTe, COTPY/IHHYECTBY CO CBEPCTHHKAMH B
o6pa3oBaTeNbHOI. 00IIECTBEHHO MONE3HOH. YIeOHO-HCCIe10BaTENbCKOH, NPOCKTHON 1 JIPYTHX
BUJIAX JAeSTEIbHOCTH,

~  OTHOILEHHE K NpodeCCUOHATLHON JeATENLHOCTH KaK BO3MOKHOCTH Y4acTHsl B PEIICHUM
JIMYHBIX, 0OIIECTBEHHBIX, FOCYIAPCTBEHHBIX. 001ICHAMOHAIBHBIX NPOGIEM:

. MeTanmpeIMeTHBIX:

~  yMEHHE CAMOCTOATEIHHO ONPENEIATh HEIH AeATSTEHOCTH H COCTABISATE I171aHbI
JIEATELHOCTH, CAMOCTOATEIBHO OCYIIECTBIIATE, KOHTPOIMPOBATh H KOPPEKTHPOBATH
JIEeATETBHOCTS, HCIIOAb30BATE BCE BO3MOMKHBIE PECYPCHI LTS JOCTHIKEHUS TIOCTABJIEHHbIX 11C/ICH
¥ peain3alliy IJJAHOB AEsATEIBbHOCTH: BHIGHPATh YCICIIHBIE CTPATErHH B PA3INUHBIX CHTYALMIX:

—  yMEHHE [POLYKTUBHO OOLIATECS B B3aHMOIEHCTBOBATD B ITPOLIECCE COBMECTHOH
JeSTENLHOCTH, YUMTBIBATE MIO3ULMK JAPYTHX YIACTHUKOB JEATENbHOCTH, YPPEKTUBHO
paspelarbh KOH(QIHKTHI;

—  BIAJEHHE HABBIKAMHM MO3HABATEILHOM, YIeOHO-HCCICIOBATETLCKON H MPOEKTHON
JIeSTeIbHOCTH, HaBBIKAMH paspenieHus npobnaem: cnocobHOCTh U FOTOBHOCTD K
CaMOCTOATENLHOMY MOUCKY METO/IOB PeleHHs MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3/IniHbIX
METOAOB MO3HAHUA:

—  TOTOBHOCTH U CTIOCOOHOCTB K CAMOCTOSTEILHONU HHYOPMALIMOHHO-ITO3HABATEIbHON
JeSTEHHOCTH, BKITIOYAs YMEHUE OPHEHTHPOBATLCS B Pa3IMUHEIX HCTOUHHKAX HH(DOPMALIHH.
KPHTHYCCKH OLICHABATH M HHTEPMPETHPOBATH HH(POPMALIHIO, OJyIaeMyIO H3 Pa3TH4HbIX
MCTOYHUKOB:

~  B/IAJIEHUE A3LIKOBBLIMH CPE/ICTBAMU: YMEHHE ACHO, JIOTHYHO M TOYHO H3IaraTh CBOKO
TOYKY 3PEHHs, HCIOIb30BATH 4/IEKBATHLIE A3bIKOBBIE CPELICTBA;

—  BJAJIHUE HABbIKAMH [103HABATEIbHOM pedIeKCUH KaK 0CO3HAHMS COBEPLIAeMBIX
JIeHCTBUI ¥ MBICTUTELHBIX MPOIIECCOB. HX PE3YJILTATOB H OCHOBAHWH, IPaHHLl CBOCTO 3HAHKA 1
HEe3HAHHA. HOBBIX [103HABATEIbLHAIX 3314 M CPEJACTB JUIS MX JOCTHKEHUS!

~  HeNeyCTPeMIEHHOCTH B MIOHCKAX M MPHHATHH PEUIEHHH, COOOPa3HTEILHOCTE U
MHTYMIIHS. PA3BUTOCTH IPOCTPAHCTBEHHBIX NPEICTABICHHUI: CTIOCOOHOCTE BOCTIPHHHMATE
KpacoTy ¥ 'apMOHUIO MHPA:

. [PEAMETHBIX:

—  chOpMHPOBAHHOCTH MPEACTABIECHHH O MAaTEMATUKE KaK 4acTH MHUPOBOM Ky/IbTYphl U
MeCTe MaTeMaTHKH B COBPEMEHHON [MBUIIH3ALMH, CIOCO0AX ONHCAHNS SIBICHUH PEaTbHOIO
MHUpa Ha MAaTEMATHYECKOM SA3bIKE;

—  chOpMHPOBAHHOCTD NPEACTABJICHUH O MATEMATHHCCKUX TIOHATHAX KaK BaKHCHIINX
MaTEeMAaTHUYECKHX MOJIENSIX. [TO3BOBIIOIIMX ONUCHIBATE U U3Yy4YaTh Pa3Hbl€ MPOLIECCH] H ABJICHUA,
NOHMMAaHHE BO3MOKHOCTH aKCHOMATHUECKOTO TIOCTPOCHHSE MATEMATHIECKUX TEOPHIi:

—  BJAJIEHUAE METO/aMHM JI0KA3aTEJIbCTB U AllFOPUTMOB PCIICHUs. YMCHUE HX TPUMCHSTE.
I[POBONTS JIOKa3aTeNbHbIE PACCYHKIICHHS B XO/I€ PEIICHH 3a/1a':

—  BIaJicHHe CTaHAAPTHBIMA MPUEMAMH PEILIEHHS PAIMOHATBHBIX H HPPALHOHAIbHBIX.
10Ka3aTe/IbHbIX, CTEIICHHBIX, TPHTOHOMETPHYECKHX YPAaBHEHHH W HEPABEHCTB, UX CHCTEM!
UCIIOIB30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX TIPOTPaMM. B TOM YHCIIC /I ITONCKA MyTH pelICHMA U
WULIOCTPALUK PElIeHHs YPaBHEHHH H HEPaBEeHCTR,

—  ¢hOpMHPOBAHHOCTD NIPE/ICTAB/ICHAH 06 OCHOBHBIX NOHATHAX MATEMATHIECKOrO aHajiu3a
M MX CBOHCTBAX, BII4JICHHE YMEHHEM XapaKTepu30BaTh nopeJeHHe QyHKIHIA, HCIOIL30BAHNE
MOJYYEHHBIX 3HAHHH /I ONHCAHAS H aHA/IM3a PEAJIbHBIX 3aBUCHMOCTEH;



—  BIAJICHHE OCHOBHBIMU MOHATHAMHM O [LUIOCKHX M IPOCTPAHCTBEHHBLIX MEOMETPHUECKHX
(urypax. X OCHOBHBIX CBOHCTBaX; C(POPMUPOBAHHOCTL YMEHHS PAaCcIO3HABATE [COMETPHUCCKUE
(uUryphl Ha YepTeKax, MOAEIAX A B PEa/bHOM MUPE; IPMMEHEHHE U3y YCHHBIX CBOHCTB
reoMeTpu4eckux (Guryp u GopMys Uis perIeHAs TeOMETPHIECKHX 3a/1ad | 3a/1ad C
MPaKTHYECKUM COJICPIKaHHEM,

—  chopMHpPOBAHHOCTE NPEACTABICHHH O [IpoLeccax W ABICHAAX, MMEIOIINX
BEPOSITHOCTHBIN XapakTep. CTATUCTUYECKUX 3aKOHOMEPHOCTAX B peajlbHOM MUPE, OCHOBHBIX
MOHATHAX IEMEHTAPHOH TCOPHU BEPOATHOCTEH: YMEHUH HAXOAUTH H OLCHHBATL BEPOATHOCTH
HACTYIJIEHUs COOBITHI B IPOCTEHIIMX PAKTHUCCKUX CHTYALHAX H OCHOBHBIC XapaKTCPHCTHKH
CIy4YalHBIX BEJIMYHH:

—  BJIaJICHHE HABBIKAMH WCITOJb30BAaHHA TOTOBBIX KOMIBIOTEPHBIX ITPOTrPaMM [IPH PEILICHUA
3a/1ay.

1.4. Koin4ecTBO 4aCOB HA OCBOCHHE NPOrPaMMbl Y4eOHOMH AUCUMILIHHEL:
MaKCHMasIbHOM yueOHO# Harpy3ku obydaromierocs - 351 yac, B ToM 4ncie:

06s3aTeIBHON Ay IMTOPHON y4eOHOl Harpy3ku obyuaromierocs - 234 Jaca:
caMOCTOATETEHOM paboThl oOy4aromerocs - 117 gacos.



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM TUCHUTIIAHBI

2.1. O6bem y4eOHOM AUCHMILIHHBI H BH/Ib] y4eOHol paboThl

Bua yueGnoii paborni Obvem wacos

MaxkcumaabHas yueOHas Harpys3ka (scero) 351
O6s3aTeIbHAas Ay IHTOPHAS YyeOHAas HATPY3Ka (BCero) 234
B TOM 4YHUCIIE:

JIeKIIMU /18

MPAKTHYECKHE 3aHATHSA M KOHTPOJbHbBIE PaOOTEI 116
CamocrosnTe/bHas pabora ody4uaomerocs (BCero) 117
B TOM YHCJIE:

BHEAYJMTOPHAsl CaMOCTOSTE/IbHAsA paboTa 77

WHAMBUIYATbHBINA TPOEKT 40
Hmocoean ammecmayus 6 (popme: IKIUMEH




2.2. TemaTH4ecKHil JIal U coiepRanne yIeOHO#H AHCIHTIIIHHDI

AHAJIN3A; TEOMETPHUSI.

MATEMATHMKA : AJITEBPA U HAYAJIA MATEMATUYECKOI'O

Mepoii. OCHOBHBIE TPHIOHOMETPHYECKHE TOKACCTBA, (POPMYJIbI CIIOKCHHA. Y/IBOCHHA.

npeoGpazoBanie CyMMBI TPUIOHOMETPHUYECKUX QYHKIMI B TPOW3BEIeHHE. TpeobpasoBanue

8

HaumenoBanne paszjeyos | Coaepxkanne yueOHOro MaTepHaa, JeKUHH H NPAKTHYCCKHE 3JAaHATUS, CAMOCTOATCALHAN Ob6bem VYposensn
I H TeM . - pabora 0Oy4arOLIMXCH. B _ 4acoB O0CBOECHHSH
1 7 1 2. N : A 4
Brejenne Conepxanne yqaedHoro Mmartepuana (JCKIHH) 2
MatreMaTHKa B HayKe, TEXHHUKE, Y9KOHOMHKE, HHPOPMATIHOHHBIX TEXHOIOIMAX U
npaKTU4ecKoi aesrenpHocTH. Llenu u 3aj1aum n3yyeHus MaTeMaTHKK NP1 OCBOCHHH I
|- | CHelUaTbHOCTH. ) _ i o )
Paszpea 1. PazBuTHE NOHATHSA 0 YHCIe 10
Tema 1.1. Cojepxanne yuehHOro MarepuaJa (J1eKumm) ) 4
Yucna. [pubamxennnie HarypanbHble, LelIbie W pallHOHAJIbHBIC YMCIIA. /
BbIYMHC/ICHH S JleHCTBUTENIBHBIC YHCIA. 2
[ TpubnuKeHHbIE BbIYUCIICHHUS. 1
Ipubnusicennoe 3HaueHue 6eIUYUHbL U NOZPEUNHOCTIU NPUOTUIHCCHU. 1
Komnaexcnwie wucna. B 7 A 7 B B I
IMpakTu4ecKue 3ansTHA. APHPMETHYECKIE ICHCTBHA HAJl YMCIaMH, HaXOKACHHE 6
NpUGIMKEHHEIX 3HAYEHHH BETHYUH W TOTPEIIHOCTEH BErMUC/IeHHH (abCOMOTHON 1
OTHOCHTEJILHOI ), CPABHEHHE YUCIIOBBIX BLIPAKCHHH.
CamocrosTeabHas pabora obyqawomuxcsi. Boraucienns ¢ npubIHKCHHBIMU YHCITAMH. 4
- Jle#cTBUS C KOMIUIEKCHBIMI YHC/IaMH B arebpandeckoi gpopme.
Pasnen 2. i o OCHOBBI TPUIOHOMETPHH 44
Tema 2.1. Conepxanue yaebHoro marepuaia (JIEKnum) | 10
Tpuronomerpu4ecKne Panuannas Mepa yria. Bpamarenssoe JIBHKCHHE. !
(PYHKIUH YHCI0BOTO CuHyC, KOCHHYC, TAHITCHC U KOTAHI'€HC YHCIa. 2
apryMeHTa. OCHOBHbIE TPUTOHOMETPHYECKHE TOKIECTBA. 2
DopMyJibl IPUBEAEHUS. 2
Dopmysl croxenus. PopMynbl YABOEHHSA. PopMyisl ROTOBUNII020 Y2id. 2
IIpeoGpasoBanue CyMMBI TPHIOHOMETPHYCCKUX (PYHKLMI B TTPOM3BE/ICHHE T
TPOU3BEICHUSA B CYMMY. Boipanicenue mpuzoHoMempuieckux (pynkyuli yepes manzenc 2
NOJOBUNTIO2O ApeyMeNmd. B 7 )
[IpaKruaeckune 3ausTus. PaMaHHbiil METOJ] H3MCPEHHS YTIOB BPALICHUS H CBSI3Db C TPajlyCHOM 10




IIPOM3BE/ICHUS TPATOHOMETPUYECKHX (QYHKIIMHA B CyMMY. YTIDOTIICHAE TPUIOHOMETPHYCCKHX
BBIpaXEHHH.
Konrpossnas pabora. OCHOBHBIE TPUTOHOMETPHYECKUE (HOPMYIIBI.

Tema 2.2.
@DYHKIHH, HX CBOHCTBA H

rpadukn.

CBoiicTBa ¥ rpad)MKH TPHTOHOMETPUYECKHUX (YHKLIMIA.

Uwncnorsie pyHKIEH. OBIacTh ONpeieTeHns W MHOKECTBO 3HAUYCHUH: rpaduk GyHKimH,
noctpochue rpahuKoB GyHKIMI, 3aJaHHBIX Pa3IMUHBIMHA CIIOCOOaMH.

CsojicTBa yHKIIMK: MOHOTOHHOCTB, YETHOCTh, HEYCTHOCTD, OrPaHHYCHHOCTH.
epuoAMIHOCTS. IIpOMEXYTKH Bo3pacTanus U yObIBaHus, HauboJIbIlee H HAMMEHbLIEeE
3HAYEHUS. TOUKM dKeTpemyma. | paduyeckas uaTeprnperauus. [pumepsr GyHKIMOHATBHBIX
3aBUCHMOCTEN B pealibHbIX [IPOIECCaX U ABJICHHSX.

Apumerrdeckre onepanuy Hajx pyHKimaMu. Cioxnas QyHKIUS (KOMIO3HINA).

Iousmue o nenpepvleROCIU GYUKYUL.

O6pamuvie pynxyuu. Obaacms onpedenenus u 06aacme navenuil 0OpamHou Gyrnxyuu.
Ipagux obpamnoi ynxyuu .

ITpeo6paszopanus rpadguxos. [Tapamtenbblii HEPEHOC, CHMMETPUS OTHOCHTEJIbHO OCEH
KOOPJAMHAT B CHMMETPHsi OTHOCHTENIEHO HAaYa/la KOOP/IMHAT, CHMMETPHS OTHOCHTEIBHO LIPSIMOH
y = X, pacTsKEHUE U CKAaTHE BJIOJIb OCEH KOOpAHHAT.

MpaxTuueckne 3ausTust. CBOHCTBA M rpad MK CHHYCA, KOCHHYCA, TaHTEHCA M KOTaHI'eHca.
TTpuMepsl 3aBUCHMOCTEH MKy MEpeMEeHHBIMHA B PeaJIbHbIX MPOIIECcax W3 CMEXHBIX
qmermii. Onpeaenenue Gynximii. [Tocrpoenne u uteHne rpadukos GyHKIMA.
Uccnenoranue Gynkimu. CBoicTBa JIMHEHHON. KBAPATHYHON, KYCOUHO-THHEHHON U pOGHO-
smHeiHol Gynkumit. Henpepoisusie 1 nepuoauyeckue Gynxiun. O6paribie GyHKIMU 1 UX
rpaduxy. [Ipeobpazosanus rpaduka pyukuuu. I'apmonnyeckue konebanns. [lpukiampie
3a/1aun.

CamocTosareabaas pabora ofyuaomuxces. Pelienne 3ai1au Ha MOCTPOSHHE W YTCHHE
rpaMKoB QyHKIHH.

Tema 2.3.
TpuronomerpuueckHe
YPaBHEeHHS U
HEpaBeHCTBA

Copepxanuc yuebHoro marepuana (JeKuuu)

APKCHHYC. apDKKOCHHYC. apKTaHTEHC YHCIIA.
ITpocTeiitnie TPUroHOMETPHYECKHE YPaBHEHNUS.

1 Permenne TpPUroHOMETPAYCCKUX YPaBHEHHH.

‘ ITpocmeiuue mpuzoHOMEMPUYECKUE HEPAGENCMBA.

[ Y
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TMpakTageckue 3ausaTust. OOpaTHbIe TPUIOHOMETPHICCKHE (DYHKIMHU: ADKCHHYC, aDKKOCHHYC,
apkranresc. ITpocteiimne TpUroHOMETPHYICCKAC YPaBHEHUA W HEPABEHCTRA.
Kourpoubnas pa6ora. TpUroHOMETPHYCCKHE yPaBHEHHL.

Camocroste/ibHas pabora obyyaromuxcst. Penicaue TpuroHOMETPHYCCKHX ypaBHeHui 1
HEpaBEHCTB.

Pa3nmen 3.

Haqa.na Maremamqecxoro auamna

Temal.1.
IMocenoBareLHOCTH

 Tema3.2.
Ilpon3BoHas u ee
NpHMeHeHHe

Temal.3.

Cojpepxanue yaeOHOro marepnaa (JeKH)

Crioco6bl 3a/1aHUs ¥ CBOMCTBA YMCIIOBBIX TTOCIICI0BATEILHOCTEH.

Tonusmue o npedene nociedosamenvtocmu. Cyujecmeosanue npedeid MOHOMORHOU
OZpanudenol nOCIeO0EameIbHOCMU .

CyMMHpOBaHHE MTOCTICI0BATEIbHOCTEH.

BeckoHeuHo yObiBalOlas reOMCTPHYECKas POIPECCHS B €€ CyMMa.

[IpakTHueckne 3auaTust. YHCIOBAsK NOCIE0BATEILHOCTE. CMIOCODBI €€ 3aaHus, BEIYUCIICHUS
unenos nocienosareasroctu. [peaen nocnenoparensuocty. beckoneuno yonsaromas
| FEOMETPHYECKas POrpeccus.

Conepxcamle y4eOHoro MaTepna.na (QENTTY)

[ToHsITHE O MPOU3BO/IHON (QYHKIIMKM, €€ rEOMETPUYECKHH 1 (bmmecxuu CMbICIL

VY paBHenue kacarebHON K rpaduKy QyHKIHA.

[Tpou3BoHbIC CyMMBbL, Pa3HOCTH, IIPOH3BEICHU. YaCTHOTO.

[IpOH3BO/IHBIE OCHOBHbIX YTCMCHTAPHBIX (hyHKIIHH.

[IpumeneHne IPOU3BOIHOM K MCCIEI0BAHHIO (YHKIIHI 1 OCTPOEHHIO IPa()HKOB.

IIpou3zgoonbie 0bpamno GyHKYUU u KOMROZUYUU PYHUKYUL.

[Tpumepbl HCITOTB30BaHMS MPOK3BOIHON /UIA HaXOKAECHH HAH/IYIIETO pelieHHs B
NPUKJIA/IHBIX 3a/la4ax.

BTopast npou3BO/iHasl, €e TeOMETPUUECKHMA M (PU3HUECKHUH CMBICII.

Haxos/ienne CKOpoCTH st IIpoliecca, 3a/1aHHoro GopMyI10i B rpaguKoM.

N N~

W~ Wy

NN

IIpakruyeckne 3ansTus. [[pOM3BO/IHAS: MEXAHHYECKMHA M ITEOMETPUYCCKUI CMBICII
IIPOM3BOIHOM. Y paBHeHHe KacaTelnbHOM B obmem Bujie. ITpaBuna u opmyiibl

b depennposanns., TabIHIa MPOH3BOAHKIX MieMeHTapHEIX (Gynkunii. UccienoBanme
(GyHKIMK ¢ 1OMOLIBIO Tpon3BoAHON. Haxoxkaenne Hanboibliero, HAaMMEHBINICTO 3HAYCHHS H
| KCTPEeMA/ILHBIX 3HAYCHUH (DyHKLIMK.

10

Pelienue npuKNagabIX 3a1ay.
| Conepxanne yuebnoro marepuaia (JCKIHH)

10

CamocTosiTeabHan pabora o0yvarmmxes. Mccienosaane GyHkuumit u nocrpoesue rpahukos.




IlepBoobpasuasn u
HHTErpal

[TeprooGpasHas ¥ MHTEIpal.

[ [puMeHenne OnpeieIeHHOro MHTEerpaa JUisi HaXOKJACHHs TUI0Ma/1H KPHBOIWHEHHOH
Tparneumu.

dopmyiia Hetorona—IJleibruna. IIpuMepsl npuMEHEeHHs HHTEIpaia B ¢uzuke u
TCOMETPHH.

o o

LV

IpakTHUecKHe JARSTHSL, HepnooGpaznaa ¥ MHTErpajl.

Teopema Hetotona—Jleiibuuna. [TpuMerenne HUTErpaia K BbIYACTCHAIO PHU3HTECKHX BEIHHH
U IUI0IaAeH.

Konrpoasnas pabora. [1pou3so/inas 1 MHTErpa.

CamocrosiTeibHas pabora obyyaromuxcs. PeneHue NpAKITaaHbIX 3a/@d.

Paszen 4.

KopHn, crenenn i 10orapugmsi

28

Tema 4.1.
Kopuu u crenenu

Coaepxanne y4edHOI0 MaTep};aJla (JieKnHH)

KopHu HATYpaTbHOM CTEIICHN U3 YMCIIa W UX CBOHCTBA.

Creneny ¢ paluOHAILHBIMH 110Ka3aTe/IaMHU, MX CBOHCTBA.

CTeleny ¢ JelCTBATEIbHLIMYU NTokazatelsaMu. Ceolicmea cmenenu ¢ OeUCmeumenbibim
NOKA3amenem.

Wppausonanbible ypaBHCHUS U HEPABEHCTBA.

TpaKkTHYecKne 3ausTHA. BEUCIeHNnE W CPABHEHHE KOPHEH. Brimounuenne PacyeToB ¢
pazuxanamu. Haxox/ieHue 3Ha4yeHui CTeneHed ¢ palMoHaIbHbIMHU [10Ka3aTCIAMMU. CpaBHcHHE
creneneii. [IpeobpazoBanus BRIpaXeHHUH, coaepKalmx crenenu. ToxaecTBeHHbIC
11peo6pa3oBaHis CTEIICHHBIX H HPPAIMOHAILHBIX BbIpaOKeHHH. Pelenne UppaiuoHaibHbIX
YPaBHEHHH W CHCTEM.

CamocrosiTe/ibHast paﬁoTa oﬁyqawmuxcn. I/Ippalmonanbﬁhle BBIPAXKEH MU, ypaaueumx
HCPaBEHCTRA.

Tema 4.2.
[Toka3zareabuas,
Jgorapudmuyeckas u
cTeneHHas QPyHKIIHH

Copepxanne yuedbHoro Malepna.na (JieKnumn)

[Toxaszateabuas GpyHkuus, ee coicTsa u rpadux.
[lokasaTenbHbIC YPABHEHNA U HEPABCHCTBA.

Jlorapudm uncia. OcHOBHOE J0rapuMUIECKOE TOKIECTBO.
CpoiicTra jnorapugmor [lepexoa Kk HOBOMY OCHOBaHHIO.
JlecaTnanbie JoTapr(pMbl.

Jlorapudmuyeckas GyHKIMA. ee CBOHCTBa U rpaduk.
Jlorapuhmuueckue ypaBHEHUs W HCPABEHCTBA.

Yucio e. HarypanbHeiit slorapudm.

[Tpow3BoaHas MoKa3aTebHON 1 10rapuGMU4ECKOr DyHKLMII.
CrenenHas yHKLHS, ¢ NPOU3BOHAS U NIepBOOOpa3Hast.

11
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Wnrerpuposanue QyHKIHM.

IpakTuueckue 3aparus. ToxaecTBeHHbIE MPeOOPa3OBaHU 10KA3ATEILHBIX U
norapu()MUUECKnX BbipakeHuid. Perenue nokasaTenbHbIX U sorapu)MHUECKUX YPABHEHUM H
nepareHcTB. JlnddepennpoBanne NoKa3aTeIbHOH, norapuMHUUECKON U CTECIICHHOH (yHKIMH.
UnTerpupoBanue QyHKLHM.

Konrposabnan pabora. Kopan u crencnn. [lokasare/bHpic 1 jorapu(pMUYecKne ypaBHCHUS U
HCpaBeHCTRA.

10

CamocrosTeabnas pabora o6yuaromuxes. [loctpoenne rpadukos. [TokasareibHpie
70rapu(h)MUHECKHE BLIPAKCHUA, YPABHEHHA, HEPABEHCTBA.

L)

P;ime.rl 3.

YpaBHeHHsI H HEPABEHCTBA

20

Tema 5.1.
YpaBHenus u
HEepABEHCTBA

Copepxanne yuebnoro marepuana (JeKmum)

PaBHOCHILHOCTH YPaBHEHWH, HEPABECHCTB, CHCTEM.

PaioHaIbHBIC, HPPAIIHOHAILHBIC, 10KA3aTe/bHBIC ¥ TPHIOHOMETPHYCCKHE YpaBHEHHA
u cucteMsl. OCHOBHbBIE IPHEMbI UX pelIeHHs (pa3iokKeHHe Ha MHOKUTEIH, BBEACHUC HOBbIX
HEH3BECTHLIX, TOICTAHOBKA. rpaduccKHit METON).

PanmoHanbHbIE. HPPAMOHAIBHBIE, IIOKA3aTEIbHBIC H MPUCOHOMEMPUL CCKUE
nepagencmeda. OCHOBHBIE MPUEMBT X PEIIICHHUS.

Wcrosmb30Banie CBOMCTB ¥ rpaduKoB (YHKIIMI DU PEIIEHHH YpaBHEHHH U HEPABCHCTB.
Merox unTepsaios. M3o0pakenue Ha KOOPAUHATHOM MJIOCKOCTH MHOKECTBA peLIEHUAH
yPaBHEHMI U HEPABEHCTB C IBYMS [IEPEMEHHBIMU H HX CHCTEM.

[IpuMeHeHHe MATEMATHYCCKUX METO/IOB JUTS PELICHUS COJIEP/KATE/ILHBIX 3a1a4 H3
pasnuyHbIX o61acTelt HayKH W NpakTHKH. MuTepnperaius pe3yabTard, yueT pealbHbiX
OrpaHHYEeHHH. -

10

—~—

| TIpaxTuueckue 3ansTusi. Kopan ypasHeHui. PaBHOCHIBHOCTD ypasHenuit. [IpeobpaszoBanue
ypasuennii. OCHOBHBIC IPHEMBI PEIICHHS ypaBHEHHH. Pemnenne cneTeM ypaBHEHHH.
Mcnosib30BaHHE CBOMCTB 1 rpagukoB GyHKIWH JUIS pEIUCHHS ypaBHEeHHH H HEPABCHCTB.

10

CamocrosniTeabnas pabora obyuaomuxes. Peenye coepkaTeIbHbIX 3a/1a4 U3 pasInTHbIX
obnacTel HayKH U NPAKTUKH.

Paszaen 6

JJEeMEHTBI KOMOHHATOPHKHM, TEOPHH BEPOSATHOCTEH H MATEMATHIECKOH CTATHCTHKH

Tema 6.1.
JJIeMEeHThI
KOMOHHATOPHKH, TEOPUH
BEPOSATHOCTEH H
MATEMATHYECKO
CTATHCTHKH

' Copeprkanme yuebHOro MaTepuana (JeKuuH) :
' OCHOBHbIE TOHSTHs KOMOMHATOPHKH, 3aa4u HA MOCHET YACHIA PA3MELIEHUH.
nepecTaHorOK, coueTaHuil. Pelienne 3aaa4 Ha nepebop BapHaHTOB.

dopmyia 6unoma Heiorona. CeolicTBa OHHOMHHAILHBIX KOPOHIHEHTOB.
Tpeyronuuuk Iackamns.

CoOBITUE, BEPOSTHOCTL COOBITHSL, CIOKCHAC H YMHOKEHHE BEPOSATHOCTEH. Housmue o
| mezasucumocmu cobbimuil. JJuckpemnas cay4aunas 6e1udund, 3akon ce pacnpeoeneHus.

12




Hucnoewle Xapakmepucmuku OUCKPemHOU C1yHAUHOU 6eTUUHDL. Tonsimue 0 3ar0He BONLUIUX
yucen.

[IpencraBnenye AaHHbIX (TabaULbL. JHArPAMMBL, ITPAQUKH). 2eHeparbHust COBOKYRHOCTb,
swibopka, cpeonee apudpmemudeckoe, meouana. Ilonsmue o 3adavax MameMamuieckou
CmMamucmuKu.

Pewtenue npaxmuseckux 3a0ay ¢ RPUMeHEHUeM 6epOSMHOCHHbIX MEMOO06.

o

IpakTuueckne 3ausTas. Mcropus passutus KOMOMHATOPHKH, TEOPHH BEPOSITHOCTEH U
CTATHCTHKH | HX POJib B Pas/iM4HbIX chepax deloBedecKoi xusneaestenbrocy. Ilpasnna
xombunaTopuky. Perrenie KOMOMHATOPHBIX 3a/1a4. PasMELICHHA. COYETAHUS ¥ NEPECTAHOBKM.
Bunom Hutotora 1 tpeyroashuk [lackans. Ilpukaaansie 3ana4dn. KiaccHueckoe onpeieiieHue
BEpOATHOCTH, CBOHMCTBA BEPOSTHOCTEH, TeopemMa 0 CyMMe BEPOSTHOCTEH. BrrauciieHne
BeposTHOCcTel. ITpukiannpie 3a1a4u. [IpeacraBIeHne YHCITOBBIX AaHHbIX. Ilpukiagaeie 3a1a4m.

KontpouibHast pafora. YpaBHEHNS U HEPABCHCTBA. Kombunaropubie 3a1a4i. BeposarHocTh
COOBITHS.

CamocTrosTebaan padora o0yuarommuxces. Pemenue MpakTHYECKUX 3a/1a4 C IPUMEHCHHEM
BEPOSTHOCTHBIX METOJIOB.

Pasgen 7

T'eomerpus '

Tema 7.1.
[IpsiMble M IIOCKOCTH B
NpOCTPaHCTBE

: _Compxgauke y4efHOro marepuaia (JIEKIHH)

AKCHOMBI CTEPEOMETPHH.

B3anMmHOe pacmiosiokeHne JByX MPAMBIX B IPOCTpancTBe. [lapaine bHOCTL IPAMOH U
nnockocTr. IapanaenbHocTs muockocTe. [lepnenmKyISpHOCTE NPAMOH H MIOCKOCTH.
[TepreHAMKyIISp ¥ HAKIOHHAA. YTOJ MEXKLY MPIMOH H TIIOCKOCTLIO. JIpyrpausbti yroa. Yron
MEXCLY TIOCKOCTSIMU. TTepreHIMKYISPHOCTD ABYX MIIOCKOCTCH.

['eomeTpuueckue nmpeobpasoBanus NPOCTPAHCTBA: MApAILIENIbHBIH NEPEHOC, CHMMETPHA
OTHOCHTEJIBHO [LIOCKOCTH.

[lapannensHoe IipoekTupoBanue. /Liowads opmo2onaibHOt npoeKyuL. Hsobpaxenune
| IPOCTPAHCTBEHHBIX PUTYD. g 7

10

MpaxTHaeckne 3aHATHsL. [IpH3HAKKM B3aHMHOTO PACTIONOKEHHS PAMBIX. YTOT MEKILY
NpsMBIMH. B3aHMHOE PAcIoNoKEHHE IPAMBIX U [UTOCKOCTed. TleprnesiuKyaap 1 HakIoHHas K
| nuIocKoCTH. YT0J MEAULY TIPSMO#A U IITOCKOCTBIO. TEOpEMbI O B3aMMHOM pactiojiokKCHUH npsAMoi
u mockoctd. Teopema o Tpex neprienaukyspax. [Ipa3Haku ¥ CBOJCTBA NApajlICIbHBIX U

TepresIHKyJISPHBIX TNOCKOCTEH. PaccrostHue 0T TOYKH J10 [IOCKOCTH, OT PAMOH 10

| TIIOCKOCTH. PACCTOSHUE MEAUTY MIIOCKOCTAMH. MEHJTY CKPELIHBAIOLIMMHUCS NPSMbLIMH, MCKILY
IIPON3BOJILHEIMH (UTypamy B IpocTpanctBe. [lapanjiebHoe NPOEKTHPOBAHHE 1 Cro CBOMCTBA.

| Teopeama 0 RIOWGOU OPMOZONANLHOU NPOEKYUU MHOLOY2ONLHUKA. BzaumHoe pacnosokenue

10
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| TIPOCTPAHCTBEHHbIX GHuryp.

Camocrtosite/ibHas pabora obyualomuxcs. PelieHie CTepeoMETPUYECKHX 3a1a4.

Tema 7.2
KoopHHATHI ¥ BEKTOPbI

Conepxanue y4eOHOro Marepuaia (JIeKUHH)

IIpsAMOyTo/IbHas (1eKapTOBa) CHCTEMa KOOpAMHAT B nmpocTpancTee. Gopmyia
pacCTOSHHS MEALY IBYMS TOYKaMH.

YpaBHeHHA CHEPBL, RIOCKOCMU U NPAMOU.

Bexrtopsl. Koopaunars Bextopa. Moaynb BekTopa. CiioxkeHue BEKTOPOB. YMHOKEHHE
BEKTOpA Ha YKCII0. Yol Mexkay AByms Bektopamu. [Tpoekuus Bekropa Ha ock. CxasipHoe
[POH3BE/ICHUC BEKTOPOB.

UCro/b30BaHUE KOOP/IMHAT ¥ BEKTOPOB [IPH PELICHAM MATCMaTHYECKHUX H MPHKIAAHBIX
3aja4.

TIpaxkTHuYccKHe 3ausITHsS. BeKTOPEI. JleiCTBAS C BEKTOPAMH. JlekapToBa CHCTEMa KOOP/IWHAT B
NMPOCTPAHCTBE. Y PaBHEHHE OKPYKHOCTH, Chepbl, IIIOCKOCTH. PaccTosnne MKy TOUKaMH.
JlelicTBUS ¢ BEKTOpaMK, 3a/IaHHBIMK KoopiuHaTaMn. CKalipHOE MPOM3BE/ICHHE BEKTOPOB.
BekTopHoe ypaBHeHHe MpSMOii B IIIOCKOCTH. Menonb30BaHne BEKTOPOB MPHU I0KA3aTEILCTBE
“TEOPEM CTEPEOMETPHH.

N RO

CamocTosiTeNbHas paﬁoTa oﬁyqamuluxcﬂ Peinenue 3a1a4y ¢ nOMOLIBIO KOOPAUHAT H
BEKTOPOB.

Tema 7.3.
MuororpaHHHKH

| lojieKasipe u UKocasipe).

Co,uepucauue yuehnoro Ma"repnaﬂa (.rlemmn) -

Bepiuunbi, pebpa, rpaHu MHOTOTpaHHuKa. Pazeepmia. Mnozozpannsie yenb. Buinyxavie
muozozpannuru. Teopema Junepa.

[pusma. Ipamas u waxronnas npwsma. [pasuibaas npusma. Hapaierenunes. Ky6.

[Iupamua. [Ipapuishas nupamuia. Yeevennas nupamuoa. Terpasap.

CumMeTpHH B KyDe, B TIapa/ule/IelTHIeNe. B npusme U nupamuoe.

Ceuenns Kyba. NIpU3MBI H [IHPAMH/IbL.

[Ipe/icTaBnenne O MPaBUILHBIX MHOTOTPaHHHKaX (TeTpasipe, Kybe. oKrasape,

L]

LR ST SO O

[pakTHueckue 3ansTus. Pasnuynbie Bubl MEOTOrpaHiuKoB. Mx usobpakenus. CeueHus.
pa3BepTKH MHOTOrpanHuKoB. [ Liomans nopepxHocTi. Bujibl CHMMETPHH B IPOCTPAHCTRE.
_ CuMMeTpHs MHOTOIDaHHHKOB. 7
' CamocTosiTesabnas pabora 00y 4alomuXes. PelieRHe 33/1a4 Ha MHOTOrPAHHHKH.

Tema 7.4.
Tesa 1 MOBEPXHOCTH
BpaleHus

|

- Conepxanne yuebHoro marepuana (JieKnun)

[{nausap v Kouyc. YceueHHbIH Kouyc. OcHOBanue, BbICOTa. DOKOBas NOBEPXHOCTD.
obpasytonias, passepria. OceBble CCUEHHs W CEUCHUS. [1apalIe/IbHbIC OCHOBAHHIO.
[Ilap u chepa. ux cevenns. Kacarenbuas niockocts K chepe.

14
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MpakTuueckue 3ausitus. Tena ppanenus. Mx nsobpaxenus. Ceuenus. paspepTky. [Tomann 4 .
noepxHocTH. CUMMETpHs! T€Jl BpalleHUsL.
) CamocronTejbHas pabora ofyqalomuxcs. prrnme tena. Pelienue npukiaHBIX 3a4a4. 6
Tema 7.5. Conepucamle yqeﬁnoro marepuaia (JIEKIHH) ) ) 6
H3mepenns B reoMeTpHH O6nem 1 ero wamepenne. MaTerpansHas Gopmyiia oGBeMma. 2
Dopmyiibl 06beMa Kyda, MPAMOYIoJIbHOrO Napalle/ienune/1a, IPU3MBI, UHJIXHADA. 2
®opmy.ibl 00BeMa MUPAMHJIBI U KOHYCA. 2
GopMyibl ITOMEA/IM TOBEPXHOCTEH IIMIHHPA U KOHYCA. 2
dopmysl 06beMa mapa U 1omam chepbl. 2
I'101106ne Test. OTHOLICHHS IoIaaeu uoserHocreﬁ 1 00bEMOB llO,L[06Hbe TeL. 2
Hpaxruqecxne JaHATHA. BEMUCIEHHS 00BEMOB | MUIOMmaeil MOBEPXHOCTEl 4 7
NPOCTPAHCTBEHHBIX TEJL.
Kontpoasuas pabora. OGbeMEI U IIOMIA/IM MOBEPXHOCTEH IPOCTPAHCTBEHHMIX TCIT.
CamocrosteabHas pabora obyuaommxes. Boiuncienust 00eMOB H 1101a/IeH MTOBEPXHOCTEH 6
- TIPOCTPAHCTBEHHMIX TEJI IIPU PELICHUH IPAKTHYECKHUX 3a/1a4. )
- Pazjien 8 - ~ Obobmawmee MOBTOPEHHE ) 12 L
Tema 8.1 - Copepxanne y4ue6HOTo MaTepHaaa (JIeKIHH) 6
Ob6obmaroumee KomOunupoBaHHbIE 3a/1auu 110 BCEM pazjieslaM Kypca. 3
NoOBTOpPECHHE Sauaun MOBLULCHHOTO YPOBHS CIIOMKHOCTH.
Ilpalcaneclme JaHSTHS. Homopemae TeoperuquKoro Malepuand Peluenye 3a1a4 110 BeeM 6
paszenaM Kypca. B TOM YHC/ie OBBIINICHHOIO YPOBHS CJI0KHOCTH.
i ) Camocroareannas pabora obyuawmuxes. MHMBUAyaTbHbIH [IPOEKT 40
Beero: 351

JIisi XapaKTepHCTHKM YPOBHA OCBOEHHs yueOHOI0 MaTepuaiia HCTo/b3yIOTCs Cle/ylolHe 0003HaYeHHS:
1 — O3HAKOMHUTEIIbHBII (y3HaBAHKE paHee N3YYCHHBIX 0OBEKTOB. CBOHCTB):
2 — penpoAyKTHBHbL (BBHINOTHEHHE JESTENLHOCTH 110 00pasity. MHCTPYKIMH MM 110/ PYKOBOCTBOM)
3 — NPOJIYKTHBHLIN (IUTAHKPOBAHHE H CAMOCTOATENILHOE BBINOIHEHHE JICATCILHOCTH, peLieHue MpobieMHbIX 3a/1a4)

B nporpavme KypCHBOM BbLIENEH MaTEPHall. KOTOPbLH NPH W3y4EHHH KOHTPOJIO HE TOICKHT.



3. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB VYEBHOH AEATEJIBHOCTH

CTYJAEHTOB

Copepxanne o0yyenus

XapakTepHCTHKA OCHOBHBIX BH/IOB eATENLHOCTH |
CTYAeHTOB(HA yPOBHE Y4eOHBIX 1eHCTBHI)

| BBeaenue

O3HAaKOMJIEHHE C POJILIO MATEMATHKH B HAyKe. TCXHHUKE,

HKOHOMHKE. UH(POPMALMOHHBIX TEXHONOTHSIX H NPAKTHYCCKOH
nestenbHocTH. O3HAKOMIIEHHE € LEJAMH M 33/1a4aMH U3y YCHHS |
MarteMaTHKH npy ocBoernd crieumanbroctei CI1O.

AJITEBPA ]

' PazBuTHE NOHATHA 0
queie

Beino:iHeHHe apupMETAYCCKUX JICHCTBHI Hajl YHCTAMH, COUeTas l
YCTHBIE U MUCBMEHHBIE MTPUEMBIL.

Haxoskaenne npuOImKeHHBIX 3HaUeHWH BEIHUMH U (10T PEIIHOCTCH
BBIYHCIICHUH (aGCOMIOTHOM U OTHOCHTEIBHOM ): CPABHEHHE
YHCJIOBBIX BbIPAXKEHUH.

Haxox;ieHue omuboK B peodpazoBaHisIX W BBIYUCICHHAX
(OTHOCHTCA KO BCEM MMYHKTaM MPOrpamMMbl) ) .

Kopnu, crenenn,
Jaorapudpmel

O3HAKOMICHHE C TIOHATHEM KOPHS - # CTENCHHA, CBOHCTBAMH I
PaJMKATIOB U PAaBHJIAMH CPABHEHUS KOPHEH.

DopMyJIMpOBaHUE ONPE/IEICHHs KOPHSA U CBOUCTB KOpHE#. A
BbrunciieHHe U CPABHEHUE KOPHEH. BbITOJIHEHHE TTPHKHUIKH |
3HAYEHUS KOPHS.

[TpeoGpasoBaHne YUCTOBBIX U DYKBEHHBIX BHIPAKCHUH.
CoJepKAILIUX PaIHKaIbL. ’
BoinonseHne pacyeToB no GopmynaM, CoOAEPKaIMM paanKalbl.
OCYILECTBIISIsE HEOOXO/IUMBIE [1OJICTAHOBKH H npeobpazoBaHA. ;
OrnpeaeneHne paBHOCHIBHOCTH BBIPAXKEHUH C PalUKaTaMu. |
Pelenyie UppalMOHaIbHbIX YPaBHCHUH.

(O3HAKOMIICHHE C MOHATHEM CTENEHH C ACACTBUTEIIbHBIM
MoKasarejieM. |
HaxoK/ieHne 3HaUCHUH CTEMEHH, HCTOIb3YS TIPH HEOOXOAMMOCTH
MHCTPYMEHTAIbHbIE CPEICTBA.

| 3anMCLIBAHME KOPHS N-if CTENEHH B BHJIE CTENEHH C JPOOHBIM |

noxaszareneM U HaoOopoT.

®opMyIHPOBAHUE CBOHCTB cTereHei. Boruncnenne CTENEHEH ¢
palMOHATLHBIM TTOKA3aTeIeM. BBITOJIHCHHE IIPUKUIKH 3HAYCHUA l
CTETICHH. CpaBHEHHE CTENEHEN.

[Tpeobpa3oBaHne YHCTOBbLIX H OYKBEHHBIX BHIpaKeHHUH.
COJTepKAIMX CTENeHH, IIPUMEHsIA CBOHCTBa. Permenne
NOKA3aTeNIbHbIX YPABHEHHUH.

O3HAKOMIICHHE C IPHUMEHEHHEM KOPHEH H CTereHel npu
BBIYHCIICHUH CPEIHUX, ACICHUH OTPE3KA B «30JI0TOM CEUCHHUY.
Peinenune NpAKIAHBIX 3a/1a4 HA CIIOKHBIC POUCHTDI —l

[MpeobpazoBanue
ajredpanyecKux
BbIpazKeHHH

BhinoTHeHHE NpeoOpa3oBaHnii BEIPAKEHUA, TPUMEHEHHE dopmy:1,
CBA3AHHBIX CO CBOWCTBAMH CTEleHeH H TOrapu(MoB.

Onpeenenne 06IaCTH JONYCTHMbIX 3HAYCHHH norapHGmMHIECKOrO
BhIpakeHus. Pelenue JorapupmMuyecknx ypaBHEHHUH

OCHOBbI TPUTOHOMETPUH

OcHOBHBIE TOHATHSA

VayueHue paJHaHHOro METO/@ M3MEPEHHUS YIIIOB BPALICHHUS 1 HX
CBA3H ¢ TpajlycHOH Mepoil. M3o0paxkenue yrioB BpalllcHis Ha
OKPY/KHOCTH. COOTHECCHHE BETMYHHBI YITIa € €70 PaCroI10KCHHCM.
DopMyTUPOBAHKE ONPEIE/ICHHI TPHIOHOMETPHUCCKHUX (GyHKLHH

16



JUISE YTJIOB OBOPOTA M OCTPbHIX YIIIOB MPSMOYTOIBHOI'O
TPeyroJbHHKA U 00BACHEHHE HX B3aHMOCBA3H

OcHoBHBIE [IpuMeHesne OCHOBHBIX TPUTOHOMETPHYUCCKHX TOKACCTB IS
TPHTOHOMETPUYECKHE BBIYMCIIEHHS 3HAYEHHH TPATOHOMETpHYECKUX BDYHKUMH 110 OAHOH
TOXK/AECTBA W3 HUX
IIpeobpazoBanus N3ydeHne 0OCHOBHBIX (OPMYJI TPUTOHOMETPHH: (bopmynm
npocreimux CJIOKEHUS, YIIBOCHHUS, MpeodpazoBaHus CyMMBbI
TPHIOHOMETPHYECKHX TPHUrOHOMETpUYeCKUX QYHKILHMH B IPOU3BEJICHHE W NPOU3BEICHHUS
BbIpaKeHHH B CYMMY M IPUMEHEHHUE [IPY BBIYMCIICHUM 3HAYCHUS
TPHTOHOMETPHYECKOTO BhIPaKEHHS W YIIPOLIEHHUH Er0.
O3HaKOMJIEHHE CO CBOMCTBAMH CHMMETPHH TOUEK Ha €MHUYHOH
OKPY)KHOCTH W TIPUMEHEHHE HX JIsl BBIBOJIA (OPMY.T IPHBEACHUS
Ipocreiimue Pernenue 1o popMyiiaM U TPHrOHOMETPHHECKOMY KPYTy
TPHIOHOMETpUYECKHe  [[POCTEHINMX TPHIOHOMETPHYECKUX YPABHEHHIA.
YPaBHEHHUS H [IpumeHeHne OOLUIHX METOIOB PEILICHUS YPABHEHHI (IpUBEICHHE K
HepPaBEHCTBA JTMHEHHOMY. KBAJPaTHOMY, METO/I Pa3JIOKECHUSA Ha MHOKHTEIIN.

3aMeHbl IEPEeMEHHO#M ) TP PEIEHHH TPHTOHOMETPUYCCKHX
ypPaBHEHHUH.

YMeHne oT™Me4aTh Ha KPYTe PEICHUs MPOCTEHIINX
TPUTOHOMETPUYECKHX HEPABEHCTR

APKCHHY €, aDKKOCHHYC,
APKTAHI€HC YHCIA

O3HAKOMJICHHE C TIOHATHEM OOPATHBIX TPHIOHOMETPUUECKHX
(byHKUMH.

W3ydenue onpeaeieHuii apkCHHYCa, apKKOCHHYCa, apKTaHIeHea
ypcna. GopMyIHpOBaHKE WX, H300paXeHNE Ha eIUHUIHOM
OKPYKHOCTH. MPHMEHEHHE MPH PELICHHH ypaBHEHHIA

®YHKIIMH, NX CBOMCTBA U TPA®UKH

®Oynkuuu. [Honsitne o
HeNnpepbIBHOCTH
pyHKN AN

' O3HAKOMIIEHHE C TIOHSTUEM [1IePEMEHHOM, [IPpUMEepaMu
3aBHCUMOCTEH MEXK/y [IEPEMEHHBIMH.

O3HAaKOMJIEHHE C TIOHATHEM rpadrKa. ONPEACICHUE
NPUHALIEKHOCTH ToUkd Tpaduky pyHKimu. OnpeaeneHue 1o
dopmyte mpocTeniel 3aBUCHMOCTH, BUjA ee rpadpuka.

' Beipaxenue mo gopmyJie 0IHOH NEPEeMEHHOM 4epes Apyrue.

O3nakoMIIeHKe ¢ onpejie/ieHrHem QyHKmu. GopMyMpoBaHie €ro.
Haxosxkaenue o61acTy onpeie/ieHnsi 1 001acTH 3HaYeHni hyHKInK

|
|

CpoiicTBa PyHKIMH.
I'padpuueckas uaTep -

- mperauus. IIpavepsi
| hpYHKUHOHANBHBIX

3ABUCHMOCTEH B
peaJbHBIX Mpoueccax

| SIBJIEHHSX

O3HAKOMIJICHHE C IPUMEpaMH PYHKLMOHATBHBIX 3aBUCHMMOCTEH B
peanbHBIX MMPOIIECCaX U3 CMEKHbIX JHCLUHILINH.

- O3HakoMIIeHHE C J0Ka3aTelIbHRIMHU PACCY/KACHUAMHA HEKOTOPBIX

CBOMCTB JTMHEHHOM K KBAApaTHUHOH QyHKLMI. IpoBEACHNE
MCCIIEI0BAHUA JIMHEHHOM, KYCOYHO-TMHCHHOM. JIpOOHO-TUHEHHOH
U KBaapa -THUHOH QYHKIHI, TOCTPOCHUE UX rpauKoB.
[Tocrpoenue u yrenue rpadukos pyHkuui. Mceneaosanue
(yHKUMH.

CocTtaBieHue Bua0B (QyHKUMIH [10 JaHHOMY YCIIOBHIO. PELICHHE
3a/1a4 Ha IKCTPEMYM.

Brimnonren#e mpeobpa3oBaHuii rpaduka GyHKIMH -

O6paruble QyHKUHH

W3yueHne nousamus oGpamnou ynkyuu, onpeoeienue 6uoda u

| nocmpoenue 2paghuxa 0opamHol PYHKYUU, HAXOHCOEHUE ¢e

obnacmu onpedeienus u obaacmu snavenui . llpumenenue
CBOMCTB (PYHKIMY [{PH UCCIIEIOBAHAN YPABHCHHH H PEIICHAH
3a/1a4 Ha IKCTPEMYM.

' O3HaKOMITEHHE C OHATHEM CIOKHOM QYHKIHHU

CreneHHsle,

| BprauciieHne 3HaYeHA# QYHKIAH [0 3HAUEHHIO apryMeHT Ta.
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MoKAa3aTelbHbIe,
gorapupmMuydecKkue 0

| TPHIOHOMETPHYECKHE

. pysaxuun. O6paTHbIe

| TPHTOHOMETpHYEeCKHe

$yHKuuM

Onpe/ieieHue noI0KeHUs! TOUKH Ha rpaduke no ee KoopauHaTam 1
HaobopoT.

Ucnonp3oBanne CBOUCTB GpyHKIMH JUTs CPaBHECHHS 3HAUCHHH
crenenei u torapupMos.

[TocTpoenue rpaKOB CTEMEHHBIX U JIOrapupMUYecKuX yHKIHH. ‘
Perenne mokas3aTeIbHBIX H JIOFApAPMAIECKHX YPaBHEHHH H
HEPABEHCTB 110 W3BECTHBIM AJITOPHTMaM.

O3HAKOMJICHHE ¢ TIOHSATHEM HeNIPepbIBHOM NepHOIHUECKOM
byukumg, GOpMYIHPOBAHHE CBOMCTB CHHYCA H KOCHHYCA.
MOCTPOEHHE HX rpadMKoB.

O3HaKOMJIEHHE C TIOHATHEM TapPMOHWYECKUX KoneOaHui u
[pUMepamMu rapMOHAYECKHUX KOIeOaHUH LTS ONUCAHUS MPOLECCOB

B (pu3HMKe M ApyrHX ob1acTaX 3HaAHHUA. ‘
O3HAKOMJIEHHE C NOHATHEM Pa3pbIBHOMN MEPHOAMYECKOH DYHKIHH.
(GopMyIHpOBaHUE CBOHCTB TAHIEHCA M KOTAHTCHCA. TOCTPOCHHE MX
rpa)uKoB.

ITpumenenue cBOUCTB QYHKIMH [UIs CPaBHEHUS 3HAYCHHH
TPUTOHOMETPHUYECKHX (DYHKIHM. PEIIEHNUS TPUTOHOMETPHYECKUX

| ypaBHEHHHA.

ITocmpoenue epaghuxos 06pamnbIx MmpPUoOHOMEMpPU1eCKUx
hynxyuii u onpedeinenue no 2paghuxam Ux c6oUcms .
Brino:Hen#re npeobpa3zoBaius rpahuKoB

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

[MocnenoBaTeIbHOCTH

O3HAKOMJIEHHE C TTOHATHEM YUCI0BOM 10C/IEI0BATE/IbHOCTH.
cnocobaMH ee 3a1aHus, BHIUHCIIEHUSAMHM €€ YIeHOB.
O3HAKOMACHUE € NOHAMUEM NPEOed NOCACO0BAMETLIOCTIU.,
O3HAKOMJIEHHE C BEIYMCIIEHHEM CYMMbI OECKOHEYHOIO YHCIIOBOTO
psiia Ha IPUMEpPE BBIYUCICHHS CyMMbI GECKOHEUHO yObIBAIONICH
r€OMETPUYECKON MPOIPECCHH.

Pewienue 3aj1a4y Ha npuMeHeHne GOPMYITbl CyMMbI DECKOHEYHO
yOBIBAIOMIEH reOMETPHYECKOH NpOrpeccuu -

- [MpousBoanas u ee
npuMeHeHne

' Mi3yyenue TEOPEM O CBA3U CBOHCTB (hYHKIIMM K TIPOH3BOTHOM. .

| DKCTpEeMyMa |

O3HaKOMIIEHHE C TOHATHEM NPOH3BOTHOM. ,
Usyuenne n GOpMYyTHPOBAHHE €€ MEXAHHIECKOrO
reOMEeTPHYECKOr0 CMBICIIA. H3YHYEHHE airOpUTMa BRIYMCIICHHSA
IIPOH3BO/HOM Ha [IPUMEpe BHIYMCIIEHHS MITHOBEHHOM CKOPOCTH 1
yr1080ro ko3 GuineHTa KacarebHOM.

CocTaBeHHEe yPaBHEHHS KacaTe/IbHOM B 00IIeM BUJIC.

VcBoeHHe npaBul AuddepeHIHpoBaHHs. TabIHIIbI IPONU3BOAHbIX
yeMeHTApHEIX QyHKIHiT, npuMeHen#e Ui ndepenurpopanus |
(pyHKIWMiE, COCTABICHHS YPABHCHUSA KacaTe/IbHOH.

(OpMYITHPOBKA HX.
[IpoBeeH#e C MOMOUILIO NPOU3BOAHON HCCIICI0BAHUS byuxumu, |
3a7aHHOM (hopMyIIOH.

VCTaHOBJIEHNHE CBA3M CBOWCTB (DYHKIUH H IIPOU3BOIHOM 110 UX
rpaduxam.

[IpuMeHeHne MPOU3BOAHON IS PEIICHHA 3a/1a4 Ha HAXOKICHHE
HauOObIIEro. HANMEHBIIIErO 3HAYEHUA H Ha HAXOKICHHC

IlepBooOpa3Has u
HHTErpaJ

O3HAKOMIIEHHE C TOHATHEM HHTErpasa v 1epBooOpasHOM.
W3ydeHue 1paBuiia BEIYUCICHUS NEPBOOOPA3HOM H TCOPEMEI
Hetotona—/leiiduuna. |

18



Pernenue 3a/1a4u Ha CBsi3b 1epBOOOPA3HON U €€ IIPOH3BO/IHOM,
BBIYMCIIEHHE NIEPBOOOPA3HOM 1S JaHHOH DYHKIIHMU.
Pernenue 3aqa4 Ha NPUMEHEHHE UHTEIPaAia Ul BbIYHCICHUS
| (hM3MUECKUX BEJIMYHMH M ILIOLIAJICH

YPABHEHHUSI U HEPABEHCTBA B

YpasHeHHSI H CHCTEMBI
ypaBHeHuH
HepaBeHncTBa 1 cHCTEMBI
HEPaBEHCTB ¢ ABYMSH

| mepeMeHHbIMU

O3HaKOMJICHHE C TTPOCTEHITHMH CBEACHUAMH O KOPHAX
anreOpanyuecKuX YpaBHEHH. OHATUIMU UCCIIC/IOBAHMS
ypaBHEHHH U CUCTEM YPaBHEHHH.

| M3ydeHue TeOpHH PaBHOCH/IbHOCTH YPABHCHHH M €€ IPHUMEHEHHS. |
 [TosTOpeHHe 3amiCH PENIEHHs CTAHAAPTHBIX ypaBHEHUH. IIPUEMOB |
npeoOpazoBaHus ypaBHEHHH sl CBEICHUS K CTAHAAPTHOMY
YPaBHEHHIO.

Pemenue paliioHaIbHbIX, HPPAllHOHAIBHBIX. MOKA3aTEILHBIX H l
TPUTOHOMETPUYECKHX YPABHEHHH U CHCTEM. ,
' Ucnoab3oBanue CBOMCTB M rpadukoB GyHKIIMH 118 peIieHUs .
ypaBHeHuii. [IoBTOpeHME OCHOBHBIX NPUEMOB PCLICHHSA CHCTEM.
Pemenvie ypaBHEeHH#H ¢ MPUMEHEHHEM BCEX IIPUEMOB (Pa3JIOKEHNA
Ha MHOKHTEITH. BBEJICHUS] HOBBIX HEM3BECTHBIX, MOICTAHOBKHA. ‘
| rpad)u4ecKoro MeTo1a). *
' Perienue CHCTEM YPaBHEHHUH C IPUMCHEHUEM pasIHYHbBIX \
CrocoboB.

O3HaKoMJICHHE ¢ OOUIMME BOIPOCAMH PELLIEHHS HEPABEHCTB U .
MCITOJIb30BaHME CBOMCTB M rpadukoB QyHKUMHN NPH PELICHHH |
HEepaBeHCTB.

Peuenne HepaBeHCTB B CHCTEM HEPABEHCTB € MPUMEHEHHUEM
pa3IM4HBIX COCOOO0B. ‘
[TpuMeHeHHE MaTeMaTHYECKKX METO/I0B JUTA PEIICHHA
cojiepKaTeIbHBIX 33/1a4 U3 Pa3inMuHLIX o0JacTel HayKu 1
npakTuki. VIHTEpIpeTHpoBaHUe Pe3yIbTATOB C yUETOM peallbHbIX
OrpaHUYEHHUH

JIEMEHTbI KOMBMHATOPUKHU, TEOPUM BEPOSITHOCTEN U CTATUCTHKH

OcHOBHBIE NOHATHSA
KOMOHHATOPUKH

WU3sydenne npapria KOMOMHATOPHKA W IIPUMEHEHHUE [IPH PELICHUH l
KOMOHHATOPHBIX 3a/1a4.

Pemnenne KOMOMHATOPHBIX 3a/1a4 METO/I0M Tiepebopa u 10 NpaBuiIy i
| YMHOKCHHSL. l
O3HAKOMJICHHE C TIOHATUAMHA KOMOMHATOPHKH: Pa3MELICHHAMH.
COYeTaHUSIMH. TIEPECTAaHOBKaMH U (popMy/1aMu JUlst UX

| BEIYHCIICHHS. |
| O6BsicHeHHE U TpAMeHEHHE GOpMyYIT 118 BEIMUCIICHUS
pa3MelleHnH, IePeCTaHOBOK M COYCTAHNH MPH PEIICHHUH 3a1at.
O3nakoMienue ¢ 6uromoM HeloToHa M TpeyroibHukoM Ilackans.
' PelreHne npakTHYECKHUX 3311a4 ¢ HCIOIB30BAHHEM NOHATUH H

| mpaBuJl KOMOHHATOPHKH

JeMEHTHI TEOPHH
BEPOATHOCTEH

W3yueHne K1acCHYeCcKOoro ONpe/Ie/icHusi BEPOATHOCTH, CBOHCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.

' PaccMOTpeHHE IPUMEPOB BbIYMCIICHHS BepoaTHOCTEH. Pemenne
3aj1a4 HA BEIYUCIIEHHE BEPOATHOCTEH COOBITHH

[Ipeacrasiienne JaHHBIX
(Taba|Ibl, AHArPaMMbl,
rpapukH)

O3HAKOMJICHHE C NPEJICTABICHHEM YUCIIOBBIX JIAHHBIX W HX
XapaKTepPUCTUKAMH.

Pelnenne NPakTHYECKHX 3a/1a4 Ha 00paboTKy YHCIOBDIX JAHHBIX.
BEIYHC/IEHHE WX XapaKTEPUCTHK

ITEOMETPHA
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' [psiMble B MIOCKOCTH B
| IPOCTPAHCTBE

; .
dopmyaMpoOBKa B TIPUBEACHHE 0KA3aTEbCTB NTPH3HAKOB

B3aHMHOIO PACIIOJIOKEHHS NPSMBIX W ITOCKOCTEH. PacriosHaBanne
HA YEPTEKaxX U MOJEIAX Pa3/IMUHBIX C/1y4aeB B3aUMHOIO
PACIIONOKEHUS! IPAMBIX Y IIOCKOCTEHN. apryMCHTHPOBAHHE CBOMX
CYKICHUMH.

MDopMyIHpoBaHKe OIPe/IeIeHHM, IIPU3HAKOB U CBOUCTB
napauie/ibHbIX H IEPICHARKYIAPHBIX MIIOCKOCTEH, IBYTPaHHEIX H
JIMHEMHBIX YIJIOB.

BrinoaHeHHe mocTpOeHHs YIJIOB MEAUTY TIPAMBIMH. TIPSIMOH 1
[UTOCKOCTBIO, MEKLY TIOCKOCTAMH I10 ONUCAHHIO U Pacno3HaBaHKC
UX HA MOJIETSIX.

[IpuMeHEeHHE TPU3HAKOB ¥ CBOMCTB PaCroIOKECHHS PAMBIX H
IJIOCKOCTEH NPH PEIICHHH 3a/1a4.

N3o0pakeHue Ha puCYHKax ¥ KOHCTPYHPOBAHHE Ha MOJCIISAX
NEPIEHIUKYISPOB U HAKJIOHHBIX K TIOCKOCTH. IIPAMBIX.
napaUiebHbIX IIOCKOCTEH, YIIOB MEKIY IPAMOH H MIIOCKOCTHIO U
000CHOBAHHUE NTOCTPOCHHS.

Pemenne 331249 Ha BEIUYMCIICHNE M€OMETPHYECCKUX BEIUYHH.
OnHCHIBaHKE PACCTOSHUS OT TOUKHU JI0 TJIOCKOCTH. OT [IPAMOH 110

. [JIOCKOCTH, MCKAY INIOCKOCTAMH, MEHITY CKpEIIMBAIIHMHUCH

NPAMBIMH, MEKLY TIPOM3BOILHBIMA (UIypaMu B TIPOCTPAHCTBE.
®opMyJIMPOBAHHE H JOKA3BIBAHME OCHOBHLIX TEOPEM O
PaCCTOSIHUSX (TEOpeM CYIIECTBOBAHUS. CBOHCTBA).

W300pakenue Ha YepTekax ¥ MOJEIAX PacCTOAHUs M 000CHOBAHHE
CBOMX CysiaeHui. Onpe/ielieHne W BEIYACIEHHE PACCTOSHUH B
npocTpanctse. [IpiMenenne GOpPMYIT ¥ TEOPEM TLIAHWMETPHH TS

| pemieHus 3anau.

O3HAKOMIICHHE ¢ [TOHATHEM TMapauIeIbHOr0O MPOCKTHPOBAHKUA W €10
cBoiicTBamu. MOPMYyIUPOBAHKE TEOPEMBI O MIOLIAIH

‘ op’roroua.nbuoﬁ [IPOCKLHUH MHOTOYI'OJIBHHKA.

[TpuMeHEHHE TEOPUHH [UIs 000CHOBAHUS MOCTPOCHUH U
BBIUYHUC/TEHHAM.

' ApryMeHTHPOBaHHE CBOMX CYXKIEHHH 0 B3aWMHOM PACIIOI0KCHHH

NIPOCTPAHCTBEHHBIX QUIYp

MHuororpaHHHKH

Onucanue U XapakTepHCTHKa pasIHIHbIX BHIOB MHororpaHHnKOB
[epEeUUCICHHE HX HIEMEHTOB M CBOMUCTB.

U3o6paxeHne MHOTOI'DAHHUKOB H BbITOIHEHAC IOCTPOCHHS Ha
W300paKEHHAX H MOIENISAX MHOIOI PAHHHKOB.

' Beraucienne JIMHEWHBIX 31IEMEHTOB U YIIIOB B TIPOCTPAHCTBEHHBIX

KOH(HMIYpaIHsx, apryMEeHTHPOBAHHE CBOWX CY/KICHHH.
XapaktepucTHKa H W300paKeHHe CCUCHHA, paseepmiu
MHO202PAHHUKOS . BEIYHCTICHHE TLIOMa/IeH TOBEPXHOCTEH.
[locTpoeHne npoCTeiIINX ceueHnid Kyba. NPU3MBl. IIUPaMUJIBL.
ITpumenenue GaxTOB U CBE/ICHUH U3 MIIAHHMETPUH.
O3HAKOMJICHHE C BUJAAMH CHMMETPUH B IIPOCTPAHCTBE.
dopmyaHpoBaHNe onpeeeH il i CBOHCTB. XapakTepucTHKa
CHMMETPHH TEJI BPAIeHHs H MHOTOTPaHHHKOB.

' TIpuMeHeHNe CBOHCTB CHMMETPHHM TIPH PEIICHHH 3a/1a4.

Ucroib30BaHre NPHOOPETEHHBIX 3HAHHA 1A HCCIIC10BanHA H
MO/IC/TMPOBAHHS HECIOKHBIX 3aJ1a4.
W306pakenie OCHOBHBIX MHOIOI DAHHHUKOB U BBITOJIHEHUE

PHUCYHKOB IO YC/IOBHSIM 3a/1a4 ]
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Tes1a m moBepXHOCTH
BpalleHus

O3HakoMIIeHHe ¢ BUIAMU TeN BpalleHus. HOpPMYIUPOBAHHE HX
OIpesIeICHUI U CBOUCTB.

QopmyIHpOBaHHE TEOPEM O CEYEHHH 111apa ILIOCKOCTBIO U
MJIOCKOCTH, KacaTeIbHOH K cepe.

XapakTepucTHKa H H300pakeHHe TeJ BPalleHHsA. WX Pa3BEPTKH,
CeveHHsl.

Peuenue 3aja4 Ha [1OCTPOCHHE CEYEHUH. BBIUMCICHUE JUIMH.
paccTosiHui, yriaos. niomajaei. Ilposeaenne aokasaTeibHbIX
paccyKIeHUN

NpY pelIeHHH 3a1a4.

[IppMeHeHne CBOMCTB CHMMETPHH NPH PEIICHUH 3a/1a4 Ha Tela
BpanIeHHA. KOMOMHAIMIO TEJl.

N306paxkeHne OCHOBHBIX KPYIJIbIX TeJl ¥ BBIIIOJHEHHE PHCYHKA 110

| YCJIOBHIO 3a/1a4H

U3MepeHus B reoMeTpuH |

O3HaKOMJICHHE C MOHATUAMH [J101IaAH U 00beMa, aKCHOMaMH H
CBOWMCTBaMH.

Pemrenue 3a1ay Ha BRIYUC/IEHHE TIONIAJIEH TIITOCKUX (hUryp ¢
NpHMEHEHHEM COOTBETCTBYIOMIMX popmyll H (pakToB U3
TUIAHUMETPUH.

W3yuenue TeopeM O BLIYUCIEHHH 00HEMORB IPOCTPAHCTBEHHBIX
Tell, peleHyre 3a1ay Ha npuMeHeHue GopMyJ1 BLIYHCIICHHS
00BEMOB.

W3yderne GhopMyIT 1T BEIYMCIEHUS TUTOMAIEH MOBEPXHOCTEN
MHOTIOrpaHHHUKOB H TEJl BPAIICHHUS.

O3HaKOMJIEHHE C METOAOM BBIYMCIICHHS TUIOMIA/IM TOBEPXHOCTH
chepsil.

Pelierue 3a/1a4 Ha BEIUMCIIEHHE IUIOMA el TTOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEl

KoopauHaTh! H BEKTOPbBI

O3HakoMIIEHHE ¢ IOHATHEM BeKTopa. M3yueHue 1exkapToBoi
CHCTEMBI KOOP/MHAT B MPOCTPAHCTBE. MOCTPOCHHE MO 3aJaHHbIM
KOOPAMHATAM TOYEK M TUIOCKOCTEH, HAXOXKIEHHE KOOP/IMHAT TOYEK.
Haxok/ieHHe YypaBHEHHUH OKPY/KHOCTH. ChEphI. MIOCKOCTH.
BhIuKclIeHHEe pacCTOSHHI MEKITy TOUKAMH.

' Usyuenne CBOMCTB BEKTOPHBIX BEJIMUMH, [IPABUII PA3IIOKEHHS
| BEKTOPOB B TPEXMEPHOM [IPOCTPAHCTBE, NPaBHUII HAXOW/ICHUS

KOOP/JMHAT BEKTOPA B MPOCTPAHCTBE. PABHII ACHCTBHH €
BEKTOPAMH, 33/IaHHBIMH KOOP/IHHATAMH.

[priMeHeHHE TEOPHH NPH PEIIEHHH 3a/1a4 Ha JICHCTBHS C
BEKTOPAMH.

W3yuenue CKalsipHOro Mporu3Be/ICHUsl BEKTOPOB. BEKTOPHOI'O
ypaBHEHHS NPSMOH H ITOCKOCTH. [IpuMenene Teopuu 1pH
pellleHKY 3a/1a4 Ha JICHCTBUA C BEKTOPAMH. KOOPAMHATHBIH METO/I,
NMPUMEHEHHUE BEKTOPOB /IS BBIYHCIICHUsSI BEJTMYUH YITIOB U
PacCTOSIHWH.

O3HaKOMJICHHE € JI0Ka3aTeNbCTBAMHA TEOPEM CTEPEOMETPHH O
B3aHMHOM PAcIiOJIOKEHIH NPAMBIX M TIOCKOCTEH C
UCIOIL30BAHHEM BEKTOPOB




4. YCJIOBHSA PEAJIM3AIIMN YYEBHOM JUCHUTLTAHBI

4.1. TpeGoBaHus K MHHEMAJIbLHOMY MAaTEPHAIbHO-TEXHHYECKOMY 00ecnedeHH o

Ocgoenue mnporpamMmbl yueOHOM aumcuummmbbl «Marematuka: anrebpa ¥ Havana
MaremMaTrHyecKkoro aHalW3a; reoMeTpus»  IIpejloNaraeT Hamuuue ydeOHOro KaOWHEeTa. B
KOTOPOM HMEETCsi BO3MOKHOCTE 00ecednTh 00ydaomumMes cBoOOAHBIH 1ocTyn B MuTepHeT BO
BpeMs y4eOHOTO 3aHATHSA H B IEPHOJ] BHEYIeOHON JEATENBHOCTH.

[Tomemenne kabuHeTa A0NKHO OBITH OCHAIIEHO THIIOBBEIM 000PYI0BaHUEM, B TOM YHCIIE
CHeIHATH3HPOBAHHONW y4yeOHOM MeDelbl0 W cpeacTBaMM  OOYYEHHA. JIOCTATOYHBIMH 114
BBIMIOJIHEHHS TPEOOBAHMIA K YPOBHIO IIOATOTOBKH 00Y4YalOLIUXCS.

B kaGusere N0/KHO OBITH MyIbTHMEAHNHHOE 000PYAOBaHME. IOCPEICTBOM KOTOPOro
YYACTHHKH 00pa3oBaTebHOrO Ipolecca MOTYT MPOCMAaTPUBaTh BH3YalbHyl0 HH(OPMALHIO 10
MareMaThKe. Co3/1aBaTh IPE3CHTAllU. BUACOMATEPHATL, HHBIE JIOKYMEHTbI.

B cocraB y4eOHO-METOAMYECKOr0 M MaTepHalbHO-TEXHMYECKOro obecrneyeHus
MporpaMMel  y4eOHOM JucHMIUIMHBI «MaTemaTuka: anrefpa ¥ Haana MarTeMarH4ecKkoro
aHaIM3a; reOMeTPHS» BXOIAT:

MHOTO(QYHKIIMOHATBHbIA KOMIIJIEKC MPenoaaBaTeis:

HarnsAHbpie 10codus (KOMIIEKTs! Yy4eOHBIX TaOnWI, MaKkaToB, MOPTPETOB BHIIAIOIINXCH
YUYEHBIX-MaTEMATUKOB U JIP. ).

HH(OPMALHOHHO-KOMMYHHKATHBHBIE CPEJICTRA:

IKPaHHO-3BYKOBbIE MOCOOUS,

KOMIUIEKT TEXHMYECKOHM JOKYMEHTALMH, B TOM YHCJIE NAcHopTa Ha CpeacTBa oOyueHus.
MHCTPYKLMH [10 KX UCIOJIb30BaHHIO U TEXHHKE O€30MacHoCTH.

4.2. UadopmaumonHtoe odecrniedenne 0dydeHns
Ilepedenb peKoMeHAYeMbIX yIeOHbIX H3JaHH, 10TI0IHATeILHON JIHTePATYPhbI:
OCHOBHBIEC HCTOYHHKH:

A.I''Mopakosuy. Asre6pa u Hadaia Marematudgeckoro ananu3a. 10-11 knacest. B 2 4. 9 1.
VueGHUK JUls yUammxcs o6pa3oBaTelbHbIX yupesxkienuii (6a3oBblii yposens) — 13-¢ n3j1. cTep.

— M. : Muemosuna, 2012. -. 400 c.: wi.ISBN 978-5-346-01992-3.

Aure6pa 1 Hauana MareMaTiueckoro anamisa. 10-11 knacest. B 2 9. Y 2. 3ajaunuk uis
yualquxcs o6pa3oBaTe/ibHbIX YUpeKICHUM (6a30Bbli YPOBEHB) O] PE/l. A.I'MopakoBuua. — 13-
€ u3]1.. crep. — M. : Muaemosuna, 2012 - 271 c.: un. ISBN 978-5-346-01993-0.

[Noropenos, Anekceii Bacunsesuu. 'eomerpus: 10 - 11 knaccsl : yqeOHHK i
o61meo6pasoBaTebHBIX OPraH3almii: : 6a30BbIi H NPOQUILHBIA yPOBHH / A. B. [loropenos . —
13-¢ u31. — Mocksa : [Ipocsemenne, 2014 — 175 c. : un. — bubmuorp.: ¢. 172-173 .— ISBN
978-5-09-032026-9.

JIONOJIHATETbHBIC HCTOYHUKH:

Bammakos M. M. MaTemaTuka: yueGHHK UTs HAYaIbHOTO M cpeil. mpod. obpasoBanui./
M.U. Bammakos. - - 9-¢ u31. crep. — M.: Akazemust, 2014 — 251 ¢. un. — ( IIpopeccnonanbuoe
obpasopanue. O6ueobpazoparenpabie AMCUAILTHHEBL) ISBN 078-5-4468-0742-0.

Bammakos, M.M. Maremaruka. 3agaqyuuk: ydebHoe nocobue Ais Ha4aibHOro
npoecCHOHATFHOTO H CPEIHET0 POYECCHOHAILHOTO obpasosanus / M. W. bammakos .— 4-¢
u31L.. cTep. — Mocksa : Akanemust. 2014 .— 414 ¢. - w., Tabi. — (IIpodeccronanbHoe
obpazosanne. O61Ie00pa3oBaTENbHbIE TUCLHUILTAHEI) . ISBN 978-5-4468-0722-2.

Anre6pa u Hauana MareMaTnueckoro ananusa. 10-11 xmacchr: YYEOHHK 115
o6pasoBaTe/IbHbIX OpPraHH3alHi ¢ IPHIOKEHHEM Ha JICKTPOHHOM HOCHTEIIE. [Toa pex.
Konmoroposa A.H.. 22-e u3z. — M.: Ipocsemenue, 2013. — 384 ¢.,ISBN 978-5-09-031301-8. -.
[SBN 978-5-09-031129-8 (CD-ROM).

HurepHer-pecypcehl:

www.feior.edu.ru (MupopMaLHOHHBIE. TPEHUPOBOUYHBIE H KOHTPOJILHBIC MaTepHabl).

www. school-collection . edu . ru (Enunas kosuteius HPpOBLIX 00paz0BaTe/IbHbIX

PECypcoB).
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5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM

JUCLHUTLIHBI

KOHTpPOJIb H OLeHKA PEe3yJIbTAaTOB OCBOEHHA y4eOHOH JAMCIUILIAHBI OCYUIECTBIACTCH
IpernojiaparesieM B porecce MPOBeIeH s NPAKTUYECKAX 3aHATHH. TECTHPOBAHUS. @ TAKKE

BBINIOTHEHAA 00Y4aIOIMMHUCS HHIUBHIYATbHbIX 3a/1aHH). HCCTIEI0BAHMH,

PesyabTathl 00y4eHns
(ocBOEHHBIE YMEHHS, YCBOEHHbIE 3HAHKN)

DopMbl H METO/IbI
KOHTPOJIA H
ONCHKH
pe3y/abTarToB
obyueHus

OcBoeHue cojiep)Kanns yueOHO! JUCIMILTAHBI 00eCeYHBacT
JIOCTHKEHUE CTYAECHTAMHU CIIEYIONIUX MIPEJIMETHRIX Pe3y.IbTaTOB:
¢hOPMUPOBAHHOCTD IIPECTABICHHUI 0 MATEMATHKE KaK YacTH
MHPOBOM KYJIbTYPbI U MECTE MATEMATHKH B COBPEMEHHOM
[MBHIH3AIMHE, CIOco0ax ONMMCaHus SBJICHHH pealbHoro Mupa Ha
MaTeMaTHYECKOM A3BIKE!

cOpMHPOBAHHOCTH MPEACTABIEHHA O MATEMAaTHYECKUX
MOHATHUAX KaK BaXKHCHUIMX MAaTEMAaTHICCKHX MOICTIHX. MO3BOJIAIOLIHX
OIMCHIBATH U H3YYATh Pa3Hble IPOLECCHI U SBIEHHUS, TOHAUMAHHE
BO3MOKHOCTH aKCHOMATHYECKOTr0 NOCTPOCHUS MATEMATHYECKHX
TEOpHH:

BlajicHHe METOIAMH JI0OKA3aTENbCTB B A/ITOPHTMOB PEIICHHUS,
YMEHHE WX IPHMEHSTE, MPOBOJIUTE JOKa3aTelbHbIe pacCy:KICHHs B
X0JI€ pelICHNs 3aay;

BJIAJIEHHE CTAHIAPTHBIMH [IPUEMaMH PELICHHs PAIIHOHATBHBIX
¥ MPPALMOHAIBHEIX, I0KA3aTe/IbHbIX. CTEMICHHBIX.
TPUIOHOMETPHYECKHUX YPABHEHHH U HEPABEHCTB, HX CHCTEM:
HCIIOJIb30BAHUE FOTOBBIX KOMIBIOTEPHBIX IIPOrPAMM. B TOM YHCJIE 1A
TIOMCKa ITyTH PEIEeHHs ¥ HIUTIOCTPAINK PElleHus YPaBHEHUH 1
HEepaBeHCTB:

chOPMHPOBAHHOCTE MPEACTABICHHH 00 OCHOBHBIX NOHATHAX
MATeMATHYeCKOro aHaIi3a U UX CBOMCTBAX, BJIaJICHUE YMEHHCM
XapaKTepU30BaTh NoBeJIeHHe QYHKIMiA, UCIOb30BaHHE 0Ty UEHHBIX
3HAHUI JUIS OITMCAHKA U AHAIIN3A PEAIbHBIX 3aBHCHMOCTEH!

BIAZICHUE OCHOBHBIMH IOHATUAMH O IIOCKHAX U
NPOCTPAHCTBEHHEIX NEOMETPUUYECKUX (Urypax. HX OCHOBHBIX
cBO#CTBAX; CPOPMHUPOBAHHOCTE YMEHHUS PACIO3HABATE FEOMETPUYECKHE
(urypsl Ha yepTekax. MOCTAX U B PCATLHOM MHDE: IPUMEHEHHE
H3yYeHHBIX CBOUCTB reoMeTpHyeckuX Guryp u GopMyn s perieHus
reOMETPHYECKHX 3a/1a4 H 3a/1au ¢ MPaKTHICCKUM COIEPIKAHHEM!
chOpMUPOBAHHOCTH MPEICTABICHUH O MPOIEcCcax U ABICHUSIX.
MMEIOMINX BEPOSTHOCTHBIHA XapakTep. CTaTHCTHYECKUX
3aKOHOMEPHOCTSX B PeaTbHOM MHPE. OCHOBHBIX IOHATHAX
3eMEHTApHOH TEOPHH BEPOSTHOCTEH: YMEHHI HAXOIHTh U ONICHUBATH
BEPOATHOCTH HACTYTUICHHA COOBITHI B MPOCTEHINAX NPaKTHIECKAX
CHTYAIMAX U OCHOBHBIE XapaKTEPUCTHKM CIyYaWHBIX BETUUUH,
BJIAICHHE HABBIKAMU HCIIONB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
IIPOrPaMM [P PEIICHUHM 3a/1a4.

| Camocmosmenbhble

U KOHMPOIbHbIE

pabomet,

UHOUBUOY ALbHBIC

3AO0AHUA.

IK3AMEH. ‘




PEILEH3USA
Ha pabouyio mporpaMmy 1o qucumunHe «Maremarnka: anrebpa u Havyasia
MaTEeMaTHYECKOr0 aHAIU3a; FEOMETPHUS»
s cnenanbHocTH CIT1O 13.02.11 «Texnugeckas skermyaraius 1 o6ciyKusanue
NEKTPUHYECKOTO U IEKTPOMEXAHUYECKOTr0 000py 1oBaHUsi (110 OTPACIISAM )»

ITporpamma yuebHol aucnummHel «MatemaTrka: anrebpa ¥ Havasla MaTeMaTHYeCcKoro
aHanuza. reomeTpus» paspaborana Ha ocHose @I'OC cpeanero (nonHOro) 0d1IETO
oOpa3zoBaHus (yTBEpxJIeH NpHKa3oM MuHucTepcTBa oOpazoBanus n Hayku P or 17.05.2012
r. Ne 413) u Ha OCHOBE IPUMEPHOH 1IporpaMmsl 001Ie00pa30BATENLHON YUeOHOM JHCIHUITIHHBI
«Marematuka: ajareOpa v Hayana MaTEMaTUYECKOr0 aHAIU3a; FEOMETPHSD U1
npodeccrHoHanbHBIX 00pa30BaTENBHBIX OpraHu3alni. 0100peHHoH HayyHO-MeTOAHYECKHM
coBetoM [lenTpa npodeccronansroro obpasopanus GI'AY «®UPO» (mpotokosa Ne 3 ot
21.07.2015 r).

[IporpamMma paccunTana Ha 351 yac MaKkCHMabHOH y4cOHOM HArpy3Kku Npu
00s13aTeIbHOM ay/IMTOPHO# yueOHOi Harpy3ke 234 yaca (B ToM yucie ekuuu — | 18 yacos.
npakTH4YecKue 3aHaTHs — | 16 yacoB) U caMoCTOSTEILHON BHeayiIuTOpHOM pabote 117 yacoB B
COOTBETCTBHU C TpeOOoBaHUAMHE yueOHOro raHa no cnennaibHoctd 13.02.11 « Texuuueckas
SKCILTyaTalus ¥ 00CIyKHBaHUE 3JIEKTPHYECKOTr0 U HIEKTPOMEXaHHYECKOro 000y 10BaHus (1o
OTpacsiM)»

PaGoyvas nporpamMma npeanonaraeT pacnpeieicHUe TeM H H3yueHHe MaTepHasa 1mo
pasjenam:

Beesnenue.

Paznen 1. Pazeutue nouATHs O YHCIC.

Pazzen 2. OCHOBbI TPUTOHOMETPHH.

Paznen 3. Hauana MmareMaTuyeckoro aHaiusa.

Pasnen 4. KopHH, cTeneny H Torapu(pMe.

Paznen 5. YpaBHEHHA W HEPABEHCTBA.

Pasnen 6. DneMeHThl KOMOMHATOPUKH, TEOPHH BEPOATHOCTEH W MAaTEMAaTUICCKOHM CTATHCTHKH.
Pa3znen 7. 'eometpus.

Paszzen 8. O6obuiatomiee noBTOPEHHUE.

Bce pasjiensl paboyeit mporpaMMbl HapaBJieHE! Ha (POPMUPOBAHUE 3HAHUH U YMEHHH,
B MOJTHOM Mepe 0TBeYaloT TpeOOBaHUSIM K pe3y/IbTaTaM OCBOEHHS YYeOHOM JMCLIMILIHHBL.
Kaskapiii pazaen mporpaMMbl packpbIBaeT pacCMaTpHBAEMbIE BONPOCK] B JIOTHYECKOH
NOCIIC/IOBATETEHOCTH.

B nporpamme aeTcsi XapakTepHCTHKA OCHOBHBIX BUJIOB JIESITEIBHOCTH CTY/IEHTOB (Ha
YPOBHE YyueOHBIX JIEHCTBUI) 110 BCEM pasjieliaM Kypca.

[TporpamMmMoii npe1ycMOTpPEH TEKYIIHH KOHTPOJIb 3HAaHUH KU ymeHu# B Gpopme
KOHTPOJIBHBIX. CAMOCTOSATE/IbHBIX paboT, MHAUBUAYAJIbHBIX 3a0aHuil. [Ipomexyrodnas
aTTecTallHs M OLEHKA pe3yIbTaTOB OCBOECHHS YYEOHOMN JUCIHITIUHEI OCYINECTBIAIOTCS B
¢dopme 3x3amera. DOpMbI H METO/IBI TO3BOIAIOT B MOJHON MEpe OCYIIECTBIATH KOHTPOJIL H
OLIEHKY pe3yJibTaroB 00y4YeHHUs (OCBOCHHBIX YMEHUH, YCBOCHHbIX 3HAHHH).

[TepeueHs peKkOMeH1yeMbIX Y4eOHbIX u3lanui, IHTepHeT-pecypcoB. OCHOBHOH U
JIOTIOJIHUTENILHOM JTHTepaTyphl BKIOYaeT HcToYHUKH 2012 — 2014r.r.

Jlanuas paGoyas nporpaMma MOKeT OBITb PEKOMEHI0BaHA /Ul H3Y4eHHS JAUCLIMITTHHE]
«Maremaruka: anrebpa u Hadajia MaTeMaTHYecKoro aHanusa; reomerpus» B Kome ke
MHHOBALMOHHBIX TEXHOJNOTHH W NpeaAnpuHuMaTenscTBa Bal'y.

Penensent
Jonent kadeaps: «Aul» Bnl'y « L"r (//// 0O.B.KpateHHHHUKOBA
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PELIEH3MS

Ha padouyio nporpammy 1o uenuimne «MaremaTHka»
A5 enennaabioetn13.02, 11 « Texanueckas sKerayaramus # 00CiHy/KHBAHNHC WIEKTPUYECKOTO
H ICKTPOMEXAHHHYECKOT0 000PY10BAHNA

PaGouas nmporpavMma no jgucuuniaune «Marematukay  cocTaeiaeHa B COOTBETCTBHH
tpedopannamn Pegepatsioro ocyaapereennoro Obpazosarexnsuoro crapaapra CHIO tpeTthero
MOKOJICHHS.

B paGoueii mporpaMme pacKpblta POl AMCHMIUIMHBL, €€ HasnaueHue B cdepe
npodieccHoHaIbHOro 00pasoBals, ONpeIe/IcHa OCHOBHAS 11¢/Ib 00YUSHHs 1 OCHOBHBIC TPEOOBANHA K
VMEHHSM M HARBIKAM ITPAKTHUYECKOH J1eATeThHOCTH.

B pazieae  «CrpykTypa #  cogepikaHne  yueOHON  MCUMIUIMHBIY  1aHO  COACP/KAHME W
MOCIC10BATE ILHOCTD H3YUeHHA Y4eGHOr0 MaTepHaia ¢ YYeToM pacnpe/cieHns yu4eOHBIX YacoB 110
pasile;1amM 1 TeMam.

B TeMaTHUCCKOM IUIAHE JlaHa MAKCUMAIbHAS Harpy:3ka. 0043arelbHOC KOIMUECTBO UacoB.
OTBEIeHIbIX HA JIMCLHILTHILY 110 Pa3JIeiaM i TEMAM. Yachl HA CAMOCTOATEILHOE OOy UEHHC.

Padouas nporpaMma npe;inoniaraet pacnpe/1C/ICHHE TEM 1 H3YHEHHE MATCPHATA 110 PasiciaM.

Bee pasgenst padoucii nporpaMMel HanpaslieHbl Ha (POPMHPOBAHHMC 3HAHMIT W YMCHHIL B
MoAHONH Mepe OTBeuaoT TpedOBaHWAM K pe3yabTataM  OCBOCHMA  y4eOUOH JIHCIMILIMILL B
coorsetetBin ¢ ®IOC CIIO Tperbero nokonacuusa. Kakapii pasiaen nporpavivibl  pacKkpbiBacT
paccMaTpHBacMele  BOLUPOCH B JIOTHMECKON M0CACI0BATEIbHOCTH. OLPEICCMOIT 3aKOHOMEPHOCTAMH
00yuens CTy1eHTOR.

JIna sakperuienuns TCOPETHYECKHX 3HaHuil. Qopmuposanms ymeuuii ¥ HaBBIKOB CIYIACHTOB
NPElyCMATPUBAIOTCA NpakTHdecKne 3anstis . KomiuecTBo npakiuyecknx n jnabopatopubix paboT
COOTBETCTBYET TPeOORBAHUIM yueOHOTO TIIIaHa.

KOH'I’pOHb H OUEHKA pe3vILTaTOB OCBOCHHA '\”-IC\’)HOﬁ AUCHMIIIMHBL OCVLICCTRIAIOTCA B (l)OPMC
3K3aMCHa.

PazpaGoTanusie GOpMLI 1 MCTO/IBI TO3BOJSAIOT B NOJHOH MEpe OCYWIECTBIATL KOHTPOIb M OLCHKY
Pe3VILTATOB OOYUCHUSA (OCBOCHHBIX YMCHHIL. YCBOCHILIX 3HAHMIT).

Jannas paGouas TporpamMma MOXKeT ObIThb PEKOMEHIOBaHA Ul _JaVUCHHS AUCIHILTHHE]
«MaremaTnka» B KOJLIeUKE. : ‘ Ay

/‘/( 1 {'?."; (4_1'/ AL
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ITporpamma yueGHOM mucuumiuHbl paspaboraHa Ha ocHoBe OI'OC
cpennero (monHOro) obmero oOpazoBaHus — (YTBEPKIEHHBIM  MPHKA30M
MunuctepctBa o0pazoBanus u Hayku P® or 17.05.2012 r. Ne 413) u Ha ocHOBE
NPUMEpPHO#  HporpaMMbl  00mIeo0pa3oBaTebHON  y4eOHOM  OMCIMIUIMHBI
MATEMATUKA: AJITEBPA W HAYAJIA MATEMATUYECKOI'O
AHAJIM3A; TEOMETPUS jgna  1npodecCHOHANBHBIX — 00pa3soBaTENIbHBIX
opraHu3anuii, onoopenHoit Hay4HO-MeTOIWYECKHMM  COBETOM [lentpa
npodeccruonansHoro obpazoBanus PI'AY «OHUPO» u peKoMeHIOBaHHOH I
peanmu3alid  OCHOBHOM mpodeccHOHanbHOM 00pa3oBaTeNbHOM  MIPOTPaMMBI
cpenHero npodeccuonanbHoro obpasosanus (manee - CIIO) Ha 6aze OCHOBHOIO
oB11ero 06pa3zoBaHus ¢ MOTyYEeHHEM CpeIHEro o0mero oopa3oBanus, MPOTOKOI No
3 0121.07.2015 1., mo cnenuansHocTi CITO TexHUYecKOro mpoduis

13.02.11 «Texuuueckas 3KCIUTyaTalus U 00CIy)KMBaHUE IEKTPUUECKOTO U
3IIEKTPOMEXaHHUECKOTr0 000py10BaHuUS (110 OTPACIISIM )»

Kadenpa-paspadboruuk: Kosienkx HHHOBalMOHHBIX TEXHOJIOTHH U
npennpuHuMarenscTsa Bal'y.

Pabouyro nmporpammy cocTaBhil: ’
Annaposa U.C., crapummii npenogasarens Kouemka Bal'y (’/// -

[Tporpamma paccMoTpeHa U ofo0peHa Ha 3aceganuy Kosulenka HHHOBAIIMOHHBIX
TEXHOJIOTHH U mpeanpuHuMarenseTBa Bal'y

npotokor Ne 7 o1 « 7 » &8 2075 roma
Hupextop KUTII Bal'y Q/%f VAR Hese peoPed el

®.1.0., yueHas cTencHb, 3BaHUE, MOANKUCH

I[Iporpamma 1epeyTBepKIeHa:
Ha 0‘&0/6// /% yuebmslii rox, mpotokoi Ne ¢ or SL4.0%. 76
HupexTop komtemka Bal'y S< o

~®.U.0., yyeHas cTerneHb. 3BaHHUE, MOANHUChH

[IporpamMma mepeyTBepKIcHa:
na Qor% /7 yaebusiit rox, mpotoxon Ne 73 or L4.06.1F
l[npeKTop/Konne,uma Bal'V <>

@.1.0., yueHas crenessb, 3BaHue, MOAMHCH

I[IporpamMma mepeyTBepKaeHa:
Ha A0/ /7Y  yueGummiit rox, mpoTokom Ne 7 ot A% 08.77

7
Hupexrtop komnemxka Bal'y =
“@- 0., yyeHas CTeneHb., 3BaHUE, MOINHCH




JIUCT NEPEYTBEPXKJIEHUST
PABOYEN IMPOT'PAMMBI YYEBHOW JUCITUTLIAHBI
MATEMATHUKA:AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A; TEOMETPUS

Pa6oyas mporpamma ono6peHa Ha ,ZQZQ/ /AL yuebusiit rox
ITporokon 3acenanus kapenpei Ne 7 ot 27, 0¥ A9 rona

HMupextop KUTIIBAlY <2

—

Paboyvast mporpamma oiodpena Ha y4eOHBIN roj
ITporoxon 3acenanus xadeapsr No OT roga
Hupextop KUTII Bal'y

Pabouas nporpamma ono6pena Ha y4eOHBIH roj
IIpoToxon 3acenanus kademper Ne oT rojga
Hupextop KUTII Bal'y

Pabowas nporpamma og06pesa Ha yueOHBIH T/
[IpoTokon 3acenanns kapenprr No oT roga

JHupexrop KUTII Bal'Y




