T'OCYJJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE
ACTPAXAHCKOH OBJIACTU
BBICIHIEI'O OBPA3OBAHNS
«ACTPAXAHCKHNI I'OCYJJAPCTBEHHbBIN
Afo‘rACY APXUTEKTYPHO - CTPOUTEJILHBI YHUBEPCUTETY

YHVBEPCUTET TTPOOECCHUOHAJIBHOE qu/IHI/IIJ_[E AT ACY
ITY ATACY

PABOYAS IPOT'PAMMA YUEBHOW JUCHUILIMHBI

OY /.09 MaTtemaTuka
cpeaHero mpohecCUOHAIBHOTO 00pa3oBaHus

08.01.08 MacTtep 0T/1€JI0YHBIX CTPOUTETbHBIX Pad0T

KBanudukauus Majisp CTpOUTEIbHBIN, IITYKATyp

2018



OJZIOBPEHA PEKOMEH/IOBAHA YTBEPXJIEHO

METOMYECKOH KOMHCCHEH MeToAHYECKHM COBETOM Jlupektop
obureobpasoBarenbHbIX [TY ATACY ITY AI'AC
AMCLHTIIMH IMpotokon Ne 7 A /‘c/y/
ITpotokon Ne % or«Zty ©4 20181 /AE. Kamuunuenxo/
or«b» 0¥  2018rn «w’y of 2018«

I‘[pencenarenb METOAMYECKOH
KoMHCCHH 42~
noonuce
/3.2. lllanTemuposa/
«i»_ o4 2018r

Cocrasurenu: - npenoaasarens [IYATACY - /AIL JlykoruHa/
- npenonasatens [IYAIACY _ ¢ . '/’17/‘ /C.A. lpo3nosa/
77

PaGouas nporpamma paspaborana
na ociose ®I'OC COO yueGHoro miana 08.01.08 Mactep pabor Ha 2018 rox Habopa
C Y4YeTOM MpHMEpHOW mporpamMmsl o0uIeoOpasoBaTebHON Yy4YeOHOH IHCIHIUIHHBI

«Matematukay s npodeccHoHaNIbHBIX 00pa30BaTeIbHBIX OpraHu3aluii

CornacosaHo:
Crapumit Mmetoauct ITY ATACY /; / B.A. Borarsipesa/
[lenaror-6ubnnorexapsb / [.A./3a6a/
%’"
3amecturens aupexropa no YIIP / H.I'. KoctiHa /
Y nmoanucs
3amecTHTeNb AUpeKTopa 1o YP Ceee¢ | B.B. Menbuuxosa /
NOANHCh

Cremamuct YMO CIIO }a E't?,/ 1 EA. Tol vepnd

PeniensenT: npenojaasaresib MaTeMaTHKH BBICHJWPHH,
KCud AI'ACY ‘v / JLLA. Uykanosa/

[punsaro YMO CIIO:

Hayaneuux YMO CIT1O ) /C.H. Konnosa/

(’ [HOAINHCH




COJIEP)KAHUE

1.TTIOSACHUTEJIBHAS BATIHMCKA ... .coiiiiitiiieeeee ettt 4
2. OBIIASI XAPAKTEPUCTUKA YUYEBHOM JIJUCIUATIIIHBL .......coovvvererireenen, 5
3. MECTO YYEBHOM JUCIHUIIJIMHBI B YUEBHOM ITJTAHE .......covvviveeeveie, 7
4. PE3VJIbTATBHI OCBOEHUS YUYEBHOU JJUCIUTIIIAHEL .........ovvveeiveereeen, 8

5.COJIEPXXAHUE YYEBHOM JIUCITUATIIIMHDBL .......covoivieecireesieeeeee e, 10

6. TEMATHUYECKOE ITJTAHUPOBAHUE .......cocoiiiiiiiiice e 18

7. TEMATHWYECKWM IJTAH YYEBHOH JJUCITATUIMHBI OY/1.09

AMATEMATIIKA ettt ettt sttt et nbe e e nbn e snneesnnee s 18

8. XAPAKTEPUCTHUKA OCHOBHBIX BHMJOB VYYEBHOM JEATEJIBHOCTU

OBYUAROIITIXC S ...ttt ettt sttt sttt nbe e e nnae e nnneesnnee s 19

9. YYEBHO-METOJIMYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE  ITPOI'PAMMBI YYEBHOU JUCHUIUUIMHBL  OY .09
(AMATEMATIIKA ettt ettt sttt nbe e nbe e e nnneesnnee s 24
10. PEKOMEHAYEMAS JIMTEPATYPA .....ooi it 25
11. OCOBEHHOCTHU OPTAHM3AIIMN OBYYEHUS 110 YVYEBHOU JUCLIMIUIMHE
JUIA UHBAJIMAOB W JIML C OI'PAHUYEHHBIMU BO3MOXHOCTAMU

Y (01:10)2) 3 FFUNS T 27
12. KOHTPOJIb U OLEHKA PE3VJILTATOB OCBOEHHSI YYEBHOI
D117 (0 1% 0 1715 13 ST 27



1.ITIOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma obmeodpazoBarenbHoi yaeOHou nuctumuinabl OY [1.09
«MaremaTtuka» npenHazHadeHa Aid u3ydyeHus Marematuku B IIY ATACY, npu
peanu3anyu 00pa3oBaTeIbHOM MPOrpaMMbl CpeHEro o0IIero oOpa3oBaHuUsl B Ipeiaesiax
OCBOEHHUSI OCHOBHOW mpodeccuoHanbHON oOpazoBarensHON mporpammbl CIIO (OITOIT
CIIO) mo mpodeccun 08.01.08 Mactep OTIETOUHBIX CTPOUTENBHBIX pabOT Ha Oaze
OCHOBHOTI'O 00IIIETO 00pa30BaHMUs.

Pabouas nporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpegnero ob1Iero
oOpa3oBaHMsl, MPEABIBIAEMBIX K CTPYKTYpE, COICPKAaHHWIO M pe3yJbTaTaM OCBOCHUS
yaeOHoi aucruminabel OY/J1.09 «Marematuka», B COOTBETCTBHHM ¢ PekoMeHmanusIMu 1o
OpTaHW3allMA TIOJIYYEHUS CPEAHEeTro o0mmero oOpa3oBaHWs B Tpeaeiaax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTrpaMM CpelHero mnpodeccuoHaIbHOrO o0pa3oBaHusi Ha 0Oasze
OCHOBHOT0 00111er0 00pa30BaHus ¢ y4eTOM TpeOoBaHUM (heepaibHbIX TOCY/1apCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB.

Copnepxanue nporpammbl OV /.09 «Marematrka) HampaBlIeHO Ha JOCTH)KCHHE
CIEAYIOIMINX LeJIeH:

. obecrieyeHue  CPOPMHUPOBAHHOCTH  MPEJCTABICHUNM O  COIUAJIBHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHUX (DAKTOpax CTAHOBJICHUS MAaTEeMaTHKU;

. obecrieueHne CHOPMUPOBAHHOCTH JIOTUYECKOTO, QJITOPUTMHUYECKOTO U
MaTeMaTUYECKOTO MBIIILICHUS;

. obecrieuenre cHOPMUPOBAHHOCTH YMEHHM MPUMEHATH TMOJYYEHHBIC 3HAHUS
MIPH PEIICHUH Pa3IUYHbIX 33714,

. obecrnieueHrue chOPMUPOBAHHOCTH IPEACTABICHUM O MAaTeMaTHKE KaK 4acTh
00IIeYeIIOBEYECKON KYIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, TIO3BOJISIOIIEM OIHUCHIBATH
Y U3y4aTh pealibHbIC MPOIECCHI U SBJICHHUSI.

B pabouyro nmporpaMmy BKIIFOUEHO CoOJIep KaHHUE, HAMpaBJIeHHOE Ha (hOpMUPOBaHHE
y 00ydJarouuxcs KOMIIETEHIIMM, HEOOXOAUMBIX sl kKadecTBeHHoro ocBoeHusi OIIOII
CIIO mna O0a3e ocHOBHOro oOmero oOpa3oBaHUs — TPOTPAMMBI TOJATOTOBKH

kBT UIMpoBaHHBIX padounx U ciayxamux (IITIKPC).



2. OBIIASI XAPAKTEPUCTHUKA YYESHOM JUCIUIIIMHBI

Matemaruka siBisieTcst pyHIaMeHTaIbHOM 00111e00pa3oBaTeIbHON JUCIUILTTUHON CO
CJIOKHMBIIIUMCS YCTOHYHMBBIM COJIEpP’)KaHUEM M OOIMMMH TPEeOOBAaHHMSIMH K ITOATOTOBKE
o0yyarommxcs.

[lenn w3ydeHus MaTeMaTUKH  TPAJUWIMOHHO  pealM3ylOTCs B 4YeThIpex
HaTpaBIICHUSIX

1)  oOmiee mpeacTaBieHHe 00 UACSIX U METOJaX MaTEMATHKH,

2)  MHTEIUICKTYaJbHOC Pa3BUTHC;

3)  oBiageHHE HEOOXOAUMBIMUA KOHKPETHBIMHU 3HAHUSMHU U YMCHUSMU;

4)  BOCHHUTATEILHOE BO3JCHCTBHE.

WN3yyenue maTeMaTUKH Kak MNpOoQUIbHONW 0011e00pa3oBaTeibHON  y4yeOHOM
JUCLMIUIMHBI, YYUTHIBAIOIIEH CHEUU(PUKY OCBaMBaeMbIX OOydaromMMHCA Hpodeccuu
CIIO, obecnieunBaeTcs:

1)  BBIOOPOM PA3IUYHBIX MTOJXOJIOB K BBEJICHUIO OCHOBHBIX MTOHSTHIA;

2) dbopMHpOBaHMEM  CUCTEMBI  y4e€OHBIX  3aJjaHui,  OOeCIeUYMBaIONIUX
s¢(heKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

3)  oOoramieHHEM CIIEKTpa CTHIICH yUeOHOM JEATEIBHOCTH 33 CYET COTJIACOBAHMUS
C BEAYIIMMHU JEATEIbHOCTHBIMU XapaKTEPUCTUKAMU BHIOPAHHOW CIIEUATIBHOCTH.

[IpodunbHas cocraBnsiomas OTpaxkaeTcsi B TpeOOBaHUSAX K  IOATOTOBKE
00yJaroImMXcs B YaCTH:

. oOuiel cucreMbl 3HAaHUU: coOAepXkKaTelbHbIE MPUMEPbl HCIIOJIb30BAHUSA

MaTeMaTHYECKUX MJICH U METOJIOB B PO ECCHOHATBLHOMN NeATeIbHOCTH,

. YMEHHI: pa3iauuue B YpPOBHE TpeOOBaHMH K CIIOKHOCTH TNPUMEHSIEMBIX
AJITOPUTMOB;
. NPAKTUYECKOTO HUCIOJIb30BAaHUS MPUOOPETEHHBIX 3HAHMM M  YMEHUM:

WHAVBUAYAJIBHOTO Y4YeOHOro OIbITa B MOCTPOCHUHM MaTEeMaTHUYECKUX MOJEIIeH,
BBITIOJIHEHUH UCCIIEIOBATENBCKUX MMPOEKTOB.

Takum oOpazom, peanuzanus coiep>kaHus y4eOHON AUCIUIUIMHBI OPUEHTUPYET Ha
IPUOPUTETHYIO POJIb MPOLIECCYAbHBIX XapaKTEPUCTUK y4eOHON pabOThI, 3aBUCAIINX OT

HpO(i)I/IJ'ISI HpO(i)CCCI/IOHaHBHOFO O6paSOBaHI/ISI, IMMOJIYUYCHUA OIIbITa MCII0JIb30BaHMA



MaTeMaTHUKd B COAEPXKATeNbHBIX U NPO(ECCHOHATBPHO 3HAYUMBIX CHUTYyalUsX IO
CpaBHEHUIO ¢ (POPMaANTBHO-YPOBHEBBIMH PE3YIbTATUBHBIMU XapaAKTEPUCTUKAMU OOYUEHHSI.

Copnepxanrne y4eOHOM TUCHUIUIMHBI pa3padOTaHO B COOTBETCTBHHM C OCHOBHBIMU
coJiepKaTeIbHBIMU JJMHUSMU 00YYEHUSI MaTEMaTHKE:

. anrebpanveckas JMHM, BKIIOYAIONIasi CUCTEMAaTH3AIMIO CBEJICHUI O YHCIax;
U3y4YeHHE HOBBIX U 00O0OIIEHHE paHee HM3YyYEHHBIX Omepanuii (BO3BEJACHHE B CTEIEHb,
U3BIICUCHHE KOpHA, JorapuMHUpOBaHUE, CHUHYC, KOCHHYC, TaHI€HC, KOTAHT€HC U
oOpaTHble K HUM); U3y4Y€HHE HOBBIX BHUJOB UYWCIIOBBIX BBIpaXEHUH U (popmyr; coBep-
LICHCTBOBAaHUE MPAKTHUUYECKUX HABBIKOB W BBIYMCIUTEIBHON KYyJbTYPBI, PAaCIIUPEHUE U
COBEPILIEHCTBOBAHKE aIre0OpanvecKkoro ammapara, cpOpMUPOBAHHOTO B OCHOBHOM HIKOJIE,
Y €ro NPUMEHEHUE K PEIICHUI0 MATEMATUYECKUX U MPUKIAAHBIX 33/1a4;

. TEOPETUKO-QPYHKIMOHAIbHASL JIMHUS, BKJIOYAIOIIAs CUCTEMATU3ALMIO H
pacliupeHre CBEACHUM O (yHKUUAX, COBEPLICHCTBOBAHME TIpadUUEeCKUX YMEHUU;
3HAKOMCTBO C OCHOBHBIMHM HJESMHU M METOJIaMH MAaTEMaTHYECKOTO aHajiu3a B 00beMme,
MO3BOJIAIOIIEM  MCCIEAOBAaTh JJIEMEHTapHble (QYHKIMM M pelarh OpocTeiiune
reoMeTpuyeckue, (U3n4ecKue u Apyrue NpukiagHble 3a/1auu;

. JUHUS YpaBHEHUHW W HEPABEHCTB, OCHOBaHHAasg Ha TMOCTPOCHHH H
UCCJIEIOBAaHUM MAaTeMaTHMYECKUX MOJeNell, mepecekaromasics ¢ aiaredpanyecko u
TEOPETUKO-PYHKIIMOHAIIBHON JTUHUSAMHU U BKIIIOYAIOIIAsl Pa3BUTUE U COBEPILICHCTBOBAHUE
TEXHUKHU anreOpandecKux MpeoOpa3oBaHUN ISl pElIeHUS ypPaBHEHHM, HEPABEHCTB H
cucteMm; (opmMupoBaHHE CIOCOOHOCTH CTPOUTh M HCCIENOBaTh  IMPOCTEUIINE
MaTeMaTUYeCKHe MOJIETM TpPH PEIICHWU TPUKIAIHBIX 3a7ad, 3aJad W3 CMEXHBIX U
CHEUHUAIbHBIX JUCHUILINH;

. reOMETpUYECKasl JIMHMS, BKIIIOYAIOIIAs HArJsiAHbIE MPEICTABICHUS O
MPOCTPAHCTBEHHBIX (UTrypax W H3yUyEHHE HUX CBOWMCTB, (POpMUpOBaAHME U pPa3BUTHE
MPOCTPAHCTBEHHOT'O BOOOPAXKEHHUS, Pa3BUTUE CIIOCOOOB T€OMETPUUYECKHX H3MEPEHUI,
KOOPAMHATHOTO U BEKTOPHOTO METOJIOB JJISl PEHICHUS MATEMaTUUYECKUX U MPHUKIIAIHBIX
3azay;

. CTOXacCTUYeCKas JMHH, OCHOBAaHHAs Ha Pa3BUTUU KOMOMHATOPHBIX YMEHHH,

HpeI[CTaBJ'ICHI/Iﬁ 0 BEPOATHOCTHO-CTATUCTHUICCKHUX 3dKOHOMCPHOCTAX OKPYIKAIOIICTO



MUpa.

Pasnensl (TeMbl), BKIIOYEHHBIE B COJAEp)KAHHE YYEOHOW IUCHUIUIMHBI, ABIISIOTCS
oOmuMu 1711 BceX mpoduiielt mpopecCHOHATBHOTO 00pa30BaHUsS M MPH BCEX 00BbeMax
y4eOHOTO BpPEMEHHM HE3aBUCUMO OT TOro, SBISETCA JIM Yy4yeOHas JUCIUIUIMHA
«MaremaTuka» 0a30BOil.

B TematnuyeckoM miaHe mporpaMmbl yueOHBIM Marepuan MpeAcTaBieH B Gopme
YepeayIoNIerocs pa3BepThIBAHUS OCHOBHBIX COJEP)KATENbHBIX JIMHUHN (alreOpandeckon,
TEOPETUKO-PYHKIIMOHAIIBHOW, ~ YpaBHEHUW U HEPABEHCTB, reOMETPUYECKOMH,
CTOXAaCTHYECKOI1), UTO MO3BOJISIET TMOKO UCIIOJIb30BATh UX PACIOJI0KEHUE U B3aUMOCBSI3b,
COCTaBJISITh pabOYMii KaJeHAAPHBIN IUJIaH, MO-pa3HOMY 4Yepenys ydyeOHble TeMbl (IJIaBbl
yueOHUKa), YyuuThiBasgs mpoduib TpodPecCHOHANBHOTO 00pa30oBaHUs, CHEIUMUKY
ocBauBaeMoi mnpodeccun CIIO, rnmyOuHy u3ydeHuss Marepuana, YpOBEHb IMOATOTOBKHU
oOy4aroluxcs 1o NpeameTy.

[IpennaraeMpiii B TeMaTUYECKOM IUTaHE O0BEM Y4YEOHOTO BPEMEHHM Ha U3yUCHUE
OTHOM W TOW >X€ TEeMbl PEKOMEHIYETCS HCIOJIb30BaTh /ISl BBINOJHEHUS Pa3IAIHBIX
y4ueOHbIX 3amaHuil. Tem cambiM pa3znuuus B TpeOOBaHUSAX K pe3yibTaTaM OOy4deHHUs
MPOSIBSITCS B YPOBHE HaBBIKOB 10 PELICHUIO 33/1a4 U OIbITE CAMOCTOSTEIHON pabOTHI.

N3yuenne obmieodbpazoBarenbHol yaeOHou aucimrumabsl OY][.09 «MartemaTtukay
3aBeplIaeTcs MOJBEACHHEM HTOTOB B (opMe 5K3aMeHa B paMKax MPOMEKYTOYHON
aTTecTanuu oOyuaromuxcsi B mporecce ocBoenust ocHoBHou OIIOIT CIIO na 6ase

OCHOBHOTO 0011ero o0o0pa3oBaHUs C TMOJy4eHUEM CpeAaHero ooOiero oOpa3oBaHUs

(TITIKPC).

3.  MECTO YYEFHOM JJUCITUIIJIMHBI B YYEBHOM IIVIAHE
VYuebnas mucummmmHa OVY .09 «Marematukay sBISETCS YYEOHBIM MPEAMETOM
obsi3aTenibHOM TIpeaMeTHON obiactu «Matematuka u uHopmarukay D®I'OC cpennero
o011iero oOpa3oBaHusI.
B  mpodeccrmonanbHbix  00pa3oBaTENBHBIX — OpraHU3ANMSX,  PEATU3YIOIIUX
o0pa3oBaTeNbHyI0 MPOrpaMMy CpEIHEro oOuero odpa3oBaHUs B MpeJeinax OCBOCHHUS

OIIOII CIIO na 6a3e ocHOBHOTO 00111€T0 00pa3oBanus, yueoHas auctumumaa OV J1.09



«MaremaTuka» u3ydaercss B oOimieoOpasoBarensHoM 1ukie ydyeOHoro miana 08.01.08
Mactep  OTHENOYHBIX ~ CTPOMTENBHBIX ~ pabOT —  TPOrpaMMbl  MOJTOTOBKH

KBTUPUIIMPOBAHHBIX padouux U ciyxamux (ITIKPC).

4. PE3YJBTATHBI OCBOEHUSI YYEFHOM IUCHUTIIUHBI
OcBoenne coaepxkanus ydeOHor  gucuumumael  OVY]J.09  «Marematukay
o0ecrieunBaeT JOCTUKEHNUE 00YyUAIOITUMUCS CICAYIOIINX pe3yibmamos:
. JIUYHOCMHBIX

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN O MaTeMaTHUKE KaK YHUBEPCAJIHLHOM S3BIKE
HayKH, CPEJICTBE MOJCIIMPOBAHUS SBJICHUIN U TIPOILIECCOB, UACAX U METOJaX MaTeMaTHKH;

MOHMMAaHUE 3HAYUMOCTH MAaTEeMaTUKHU MJIsi HAyYHO-TEXHUYECKOrO Mporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe KaK K YacTH OOIleYeI0BeUYeCKOn
KyJbTYpbl 4e€pe3 3HAKOMCTBO C HWCTOPUEH pa3BUTUA MAaTEMaTUKH, SBOJIOIUEH
MaTEeMaTHUYCCKUX UICH;

pa3BUTHUE  JIOTMYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KEeHMS,
AITOPUTMUYECKON KYJbTYPhl, KPUTUUHOCTU MBIIUICHUS HA yYPOBHE, HEOOXOJIUMOM IS
Oynymielt mpodecCUOHANbHON JEATEeNbHOCTH, JUISi TPOJOJDKEHUST 00pa3oBaHUSl U
caM0o00Opa30BaHHS;

OBJIaJICHUE MATEMATHYECKUMHM 3HAHUSIMU U YMEHHUSAMH, HEOOXOJUMBIMU B
MMOBCEIHEBHOM JKM3HU, JJII OCBOEHHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX IUCLMIUIMH U
JTUCITUTUIMH TIPO(ECCHOHAIBHOTO IHKJIA, IS MOJMy4YeHuss o0pa3oBaHUs B 001acTsIX, HE
TpeOYIOIUX YriTyOIeHHOM MaTeMaTHueCKOW MOArOTOBKH;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCJIE CaMOOOpa30BaHUIO, Ha
MPOTSDKEHUH BCEH JKU3HH; CO3HATEILHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCIIECIIHON MPOo(EeCCHOHATBHOM U O0IIIECTBEHHOM AeSTEIbHOCTH;

- TOTOBHOCTh M CITOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKON W OTBETCTBEHHOU
NeSATEIIbHOCTH;

TOTOBHOCTh K KOJUIGKTUBHOW paboOTe, COTPYAHUYECTBY CO CBEPCTHHKAMH B

o0pa3oBaTenbHOM, OOIIECTBEHHO MOJE3HOM, Y4eOHO-MCCIEN0BATEIbCKOM, MPOCKTHOW H

APYIrux BUAaxX ACATCIbHOCTH,



OTHOIIEHUE K MPOGECCHOHATHHONU ACATEIBPHOCTH KaK BO3MOXKHOCTH Y4acTHSI B

PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAapPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOIIEM;
o MemanpeomMemHulxX:

YMEHHE CaMOCTOSITETIbHO ONPEAEIISATh LUEIU ESITENbHOCTH U COCTABIIATH IIJIAHBI
JNEATEIbHOCTH; CAMOCTOSITENIBHO OCYIIECTBIISITh, KOHTPOJUPOBATH M KOPPEKTHUPOBATH
JNEATENBbHOCTD; UCIOJIb30BaTh BCE BO3MOXHBIC PECYPCHI ISl TIOCTHXKEHUS TTOCTABICHHBIX
neiel W peanu3aluy IUIAHOB JIEATENBHOCTH; BBIOMpPATh YCIEIIHBIE CTpaTerud B
Pa3JIMYHBIX CUTYyaIUsX;

yMEHUE MPOJAYKTHUBHO OOIIATHCA M B3aUMOJCHCTBOBAThH B MPOIIECCE COBMECTHOM
JESTeIbHOCTH, YUYWUTHIBATh MMO3ULUU JPYTUX YYACTHUKOB ACSITENBHOCTH, 3H(HEKTUBHO
paspeniatb KOH(MIUKTHI,

BJIAJICHUE  HaBbIKAMU  [I03HABATENIbHOM, Y4€OHO-HCCIEIOBATENbCKON U
MIPOEKTHOM JIEATETbHOCTH, HaBbIKAMU pa3pelleHus MnpobieM; CioCOOHOCTh U TOTOBHOCTh
K CaMOCTOSATEIBHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, NPUMEHEHUIO
Pa3JIMYHBIX METOJ0B O3HAHMUS;

TOTOBHOCTh W CIHOCOOHOCTh K  CaMOCTOSITEIbHOW  MH(POPMAIMOHHO-
MO3HABATEIbHOW JEATEIIBHOCTH, BKJIIOYAs YMEHUE OPHEHTHUPOBATHCS B Pa3IMYHBIX
MCTOYHHMKAX HWH(OpMAIMK, KPUTHUECKH OIICHHBATh M MHTEPIIPETUPOBATH MH(OpPMAIIHUIO,
MOJIY4YaeMYI0 U3 Pa3IMYHbIX UCTOYHUKOB;

BJIQJICHUE SI3bIKOBBIMHM CPEJICTBAMHU: YMEHHE SICHO, JIOTUMHO W TOYHO H3JaraTh
CBOIO TOYKY 3PEHUsI, UCITOIb30BaTh aJICKBATHBIE SI3bIKOBBIE CPEACTBA;

BJIaJICHUE HABBIKAMH TTO3HABATEILHON PEQIICKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUHA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAaHWM, I'PAHUIL] CBOETO
3HAHUA U HE3HAHMUSI, HOBBIX [TO3HABATENbHBIX 33/1a4 U CPEACTB ISl UX JOCTUKEHUS,

[EJICYCTPEMIICHHOCTh B TIOMCKAX U MPHUHSITHHU PEIIeHUH, COO0pa3UTeIbHOCTh U
WHTYULNSI, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBICHUN; CIIOCOOHOCTh BOCIIPUHUMATH
KpacoTy U TapMOHHIO MUPA;

o NpEOMEmHbIX:
chOpPMHPOBAHHOCTh TIPEJACTABICHUA O MaTEMaTUKE KaK YacTH MHPOBOU

KyJbTYpbl U MECT€ MAaTEMAaTUKH B COBPEMEHHOW LMBHIIM3ALNU, CIIOCO0OAX OMUCAHUS



SABJICHUN PEATbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

c(OPMUPOBAHHOCTh MPEACTABICHUH O MATEeMAaTUYECKUX TMOHATUSAX  Kak
BAKHEUIINX MAaTEMaTUYECKUX MOJEIIAX, MO3BOJIAIOIIMX OMHUCHIBATH U HU3y4aTh pPa3HbIC
IPOLIECCHl M SBJICHMS; ITOHMMAHUE BO3MOKHOCTH AKCHOMATHYECKOIO IOCTPOCHUS
MaTeMaTUYECKUX TEOPUH;

BJIAJICHUE METOJAAaMHU JI0KA3aTeIbCTB M AJITOPUTMOB PEIICHUS, YMEHHE HX
IIPUMEHSTH, IPOBOJINTH JI0KA3ATENIbHBIE PACCYKIACHHUS B X0I€ PELICHNUS 3a/1a4;

BJIAJICHUE  CTAHJAPTHBIMHA  [PHUEMaMH  PEIICHUA  PalMOHAIBHBIX U
MppalMOHAIBHBIX, MOKA3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPAaBHCHUU U
HEPABEHCTB, UX CHUCTEM; HCIIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B TOM
YUCJIE U IOUCKA ITyTH PENIEHUS U WIUTIOCTPALIMM PEIICHNUS] YPAaBHEHUW U HEPABEHCTB;

c(hOpMHPOBAHHOCTh MPEACTABICHU 00 OCHOBHBIX MOHATHUSX MATEMATHYECKOTO
aHajdM3a M MX CBOMCTBax, BJIaJICHUE YMEHUEM XapaKTepu30BaTh IMOBeJeHUE (YHKIIMA,
MCIIOJIb30BaHMUE MTOTYYCHHBIX 3HAHUM JJIs OTIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMU IIOHSATUAMU O IUIOCKMX UM HIPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (PUrypax, HX OCHOBHBIX CBOMCTBaxX; C(OPMUPOBAHHOCTb YMEHHUS
pacno3HaBaTh NeOMETPUUYECKHE (PUTYpPhl Ha YEpTEkKax, MOJEISAX M B PEaJTbHOM MUDE;
MPUMEHEHNUE HW3YYEHHBIX CBOWCTB TeoMeTpuUuecKux ¢Guryp u Gopmyn sl pelieHus
r€OMETPUYECKHX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COJIEPKAHHUEM;

c(OPMHPOBAHHOCTh MPEJCTABICHUN O MpoUeccax W SBJICHUSAX, HMEIOIIHNX
BEPOSITHOCTHBIM ~ XapaKTEpP, CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PpPEAJIbHOM MHUpE,
OCHOBHBIX IIOHATHUSAX DJJIEMEHTAPHOM TEOPUM BEPOATHOCTEW; YMEHUW HAXOIWUTh W
OIICHUBATh BEPOSATHOCTHU HACTYIUICHUSI COOBITUH B MPOCTEUIINX MPAKTUYECKUX CUTYAIUIX
Y OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJIUYNH,

BJIaJICHUE HABBIKAMU MCIIOJIB30BAHMUSI TOTOBBIX KOMIBIOTEPHBIX MPOTpaMM IPH

PEUICHUHN 3aaY.

5. COAEP KAHUE YUYEBHOM JUCHHUITJIMNHBI
BBenenue

MaremaTtuka B HAyKC, TCXHUKC, 9KOHOMUKE, I/IH(l)OpMaLII/IOHHBIX TCXHOJIOTHUAX U
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IIPAKTUYECKOM AeATeNbHOCTH. Llenn n 3anaun n3yueHuss MaTeMaTUKU IPU OCBOCHUH
npodeccun CIIO .
AJI'EBPA
Pazeumue nonamus o yucne

[leapie wm paruoHanmbHble uyucia. JlelWicTBuTenbHbIe uucha. [IpubaudicerHvle
gviyucaenus. Komnaexcrole uucna.

Kopnu, cmenenu u nozapugpmol

Kopuu u crenmenu. KopHu HaTypaJbHOM CTENEHM W3 YWCIA U HMX CBOMCTBA.
Crenenu ¢ palMOHAIBHBIMHM NOKA3aTEIAMHA, UX CBOMCTBA. CTENEHH C AEHCTBUTEIbHBIMHU
nokazatensamu. Ceoticmea cmenetu ¢ 0eticmeumeibHblM HOKa3amenem.

Jlorapu¢pm. Jlorapudpm uucaa. OcHOBHOE JOrapu(pMuUYecKoe TOXKIECTBO.
JlecsiTuunblie U HaTypasibHbIe Jorapudmel. [IpaBuna neiictBuii ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBAHMUIO.

IIpeoOpa3zoBanue ajireOpan4ecKux BbIPAsKeHUH. [IpeoOpazoBanue
pPalMOHAIBHBIX, HPPAIMOHAIBHBIX CTEMEHHBIX, IMOKA3aTENbHBIX U JIOrapu(PpMUYECKUX
BBIPAKEHU.

Ilpakmuueckue 3anamus

Apudmernueckue IeHCTBUS HAJl YMCIAMU, HAX0XKIEHUE TPUOIMKEHHBIX 3HAYECHUN
BEJIMYUH U TOTPEIIHOCTeH BbIYUCIEHUN (a0COMIOTHOM W OTHOCUTENbHOM), CpaBHEHUE
YU CJIOBBIX BBIPAKECHUMU.

Brluncnenne u cpaBHEHNE KOPHEN. BhINOIIHEHNE pacdyeToB C paiuKaIaMHu.

Pemienne wuppanuoHanbHBIX ypaBHEHUM. HaxokneHue 3Ha4YeHUN CTENEHENd C
panmoHabHBIMU TIOKazarensiMu. CpaBHeHue ctemneHeil. [IpeoOpazoBanusi BBIpaKCHHI,
COoZepKalMX CTENECHU. Pelienne noka3areabHbIX YPaBHEHUM.

Pemenne npukitaHbIX 3a7a4.

Haxoxxnenue 3HaueHuil jorapudma mo mpous3BOJIBHOMY OCHOBaHuio. [lepexon ot
OJIHOTO  OCHOBaHMSi K JpyroMmy. Bbluncienne ©  cpaBHEHHE  JOrapu(MoB.
JlorapudmupoBaHue 1 MOTEHIIUPOBAHUE BHIPAKECHU.

[TpubnuKeHHbIE BRIUMCICHUS U PEILICHUS MPUKIIAHBIX 33]1a4.

Pemienue norapupMuuecKux ypaBHEHUM.

11



OCHOBBI TPUTTOHOMETPUH
OcCHOBHBIC IOHATHA

Pannannas mepa yrna. BpamarensHoe nBuxenue. CHHYC, KOCUHYC, TAHT€HC U

KOTaHI€HC YUCIIA.
OcCHOBHBIC TPUTOHOMETPUYECKHUE TOKIECTBA

dopmyJibl mpuBeaeHUss. PopMyIbl ciioxkeHus. Dopmyiibl yABOCHUST Popmyibl noJo-

BUHHO20 Y2/1a.
IIpeoOpa3zoBaHus NPOCTEHIIUX TPUTOHOMETPHUYECKUX BbIPAKEHU I

[IpeoOpa3zoBaHue CyMMBI TPUTOHOMETPUUYECKHX (YHKIMM B TMPOU3BEICHUE W
MIPOU3BEICHUSI B CyMMY. Bowipaowenue mpuecoHoMempudeckux (QYHKYuil uepe3 maHeenc
NOJIOBUHHO20 AP2YMEeHmA.

Tpuronomerpuyeckne ypaBHeHHUsI 1 HEPABEHCTBA

[IpocTeiime TPUTOHOMETPUYECKHUE YpaBHEHUS. Ilpocmeuwiue
mpu2oHoMempuyecKue HepageHcmad.

OOpaTrHble  TpUrOHOMeTpUYecKHe  (PYHKIHUHM. ApPKCHHYC, apKKOCHHYC,
ApKTaHTEHC.

Ilpakmuueckue 3anamus

PanuaHHbI METOJ U3MEPEHUS YTIIOB BPAILLICHUS U CBA3b C TPAyCHOU MEPOA.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKACCTBA, (OPMYIBI CIOXEHUS, YIBOCHUS,
npeoOpa3oBaHUE€  CyMMBl  TPUTOHOMETpPUYECKMX  (YHKIMH B  MPOU3BEJCHUE,
npeoOpa3oBaHKUe MPOU3BEICHUSI TPUTOHOMETPUYECKUX (PYHKIUMK B cymmy. [Ipocreiinme
TPUTOHOMETPUUECKHUE YPABHEHUSI U HEPABEHCTBA.

OO6paTHbIe TpUrOHOMETpUYECKHE QYHKIIMU: apKCUHYC, apKKOCHHYC, apKTaHT €HC.

®YHKIUU, NX CBOMICTBA U TPA®UKHA

@®ynknuu. O0nacTb ompeneseHuss U1 MHOXECTBO 3HA4YeHWM; rpaduk (yHKIHH,
nocTpoeHue rpad@ukoB GyHKINMA, 3aIaHHBIX PA3IMYHBIMU CTIOCOOAMH.

CaoiicTBa (pyHKIMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OIPAHUYECHHOCTD,
nepuoANYHOCTh. [IpoMeXyTKH BO3pacTaHUs U YObIBaHUs, HauOOJbIIIEE U HaUMEHBIIIEE
3HAUYCHUS, TOYKH  OJKcTpemyma.  ['paduueckas  unTepmperanusa.  [Ipumepsr

(YyHKIHMOHAJIBHBIX 3aBUCUMOCTEH B pealibHbIX Mpolleccax U ABJICHUAX. AprU(pMeTHYeCcKre
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omepanuu  Haj (Qyskuumamu. CroxHas QyHkuus (komnosunus). [lomamue o
Henpepvl8HOCMU (HYHKYUU.

OopatHble ¢yHkuuu. Obracme onpedeieHus u 0064ACMb 3HAYEHUN O0OPAMHOLUL
¢dyuxyuu. I paguk obpamnoti pynxyuu.
CreneHnble, NOKa3aTeJbHbIe, JJOrapupMuIecKue 1 TPUrOHOMeTPHYeCKHue (PYHKIIUN

OoOparHbie TPUrOHOMeTPpUYEeCKHEe PyHKIMH

Omnpenenenus QyHKIHMN, UX CBONCTBA U TpadUKH.

[IpeoOpazoBanus rpadukoB. [lapamienbHblil epeHOC, CUMMETPHST OTHOCHUTEIBHO
OCe KOOpAMHAT W CHMMETpPUS OTHOCUTEIBHO Hadajga KOOpPAWMHAT, CUMMETPHUS
OTHOCHUTEJIBHO NPSIMOM ¥ = X, paCTSIKEHHUE U CKATUE BIOJb OCEW KOOPAUHAT.

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBUCHMOCTEN MEXAY IIEPEMEHHBIMA B pEAIBHBIX IIpoIeccax W3
CMEXHbIX auciumuimH. Omnpexnenenue QyHkumid. IloctpoeHune u uteHue rpadukos
¢ynkumii. HUccnepoBanne QyHkiuu. CBOHCTBAa JIMHEHHOW, KBaApaTUYHOM, KyCOYHO-
JTUHENHON W npoOHo-nMHeHoW ¢GyHKuuid. HempepbiBHBIE W mepuoandeckue (QyHKIUH.
CgoiicTBa 1 rpaduku CMHYycCa, KOCUHYCa, TAaHT€HCca U KoTaHreHca. OOpaTHble QYHKIIMU U
ux rpapuku. OOparHble TpuroHomerpuyeckue GyHkuuu. I[IpeoOpazoBanusi rpaduka
¢dbynkuun. ['apmonnyeckue konedanus. [Ipuknanneie 3aqaumn.

[Toka3zaTenbHble, JorapuPMUUIEecKue, TPUrOHOMETPUUYECKHUE YPABHEHUS U
HepageHcmeaa.

HAYAJIA MATEMATHUYECKOT'O AHAJIU3A

ITocaenoBaTeILHOCTH. CrocoOb1 3aJaHus u CBOMCTBA YHCIOBBIX
nocneaoBareiabHocTell. [lowamue o npedene nocnedosamenvrocmu. Cyuecmeosanue
npedeia  MOHOMOHHOU  O2pAHUyeHHoOUu  nociedosamenvrocmu.  CymMMUpoOBaHUE
nocyienoBareabHoCcTe. beckoHeyHO yObIBaromiasi reoMeTpuyeckas Mporpeccus U ee
CyMMma.

IMpousBoanasi. Ilonstre o TPOUZBOAHONW (YHKIUH, €€ TEOMETPHUUCCKHH U
¢u3nueckuil cMmbICiI. YpaBHeHME KacaTenbHOW K rpaduky ¢yHkuun. I[IpousBogHbie
CYMMBI, Pa3HOCTH, NPOW3BEAECHUS, 4YacTHble. [IpoW3BOAHBIE OCHOBHBIX 3JEMEHTaPHBIX

dbyukiui. [IpuMeHeHne Mpou3BOIHON K UCCIICIOBAHUIO (PYHKIIMKM U TOCTPOSHUIO
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rpadukoB. [Ipouzeoonvie 06pamuou hyrKyuu u KOMno3uyuu QyHKyuu.

[Ipumepsl HCTIOB30BaHKS MPOU3BOIHOM JIJII HAXOXKICHUS HAWIYUIIErO PEIICHUS B
NPUKJIAJHBIX 3a7a4axX. Bropas mpousBojiHas, €€ reoMeTpuuecKril U GU3HMUEeCKUil CMBICIL.
Haxoxaenre ckopocTH JiIs poriecca, 3aJaHHOT0 (JOpMYIION U rpaguKoM.

IlepBooOpa3Hass u wuHTerpa’d. IlpuMeHeHHE ONpPENENICHHOTO MHTErpayia JJis
HaxXOXXJICHUS TUIOIIAJM KpUBOJWHEWHOU Tpanenuu. dopmyna Hprorona—IJleliOHuma.
[Tpumeps! IpUMEHEHUS HHTErpajia B (PU3UKE U TEOMETPHUH.

Ilpakmuueckue 3anamus

UwucnoBast mocie0BaTeIbHOCTh, CHOCOOBI €€ 3aJaHusl, BBIYMCICHUS YICHOB
nocnenoBarenbHocTd.  Ilpepen  mocienoBaTenbHOCTH.  beckoHeduHO — yObIBaromas
reoMeTpHuIeCcKas IPOrpeccusl.

[Ipon3BOIHAS: MEXAaHUUYECKUN U TEOMETPUUECKUAN CMBICI ITPOU3BOJHOM.

VYpaBHenue  kacarenpHO B oOmeM  Buje. IlpaBuma wu  Qopmyibl
muddepenupoBanusi, TabIMIa MPOU3BOJHBIX 3JIeMEHTapHBIX (yHKiMi. VMccnenoBanue
(GyHKIIMK C TOMOIIBI0 Tpou3BOJHOM. HaxokneHue HauOONBIIET0, HAUMEHBIIETO
3HAYEHUS U SKCTPEMATbHBIX 3HAUCHUN (PYHKITUH.

WUurerpan u mnepBoodOpasznas. Teopema Hprorona—IJleitouuma. [Ipumenenue
MHTErpaja K BHIYUCICHUIO (PM3UYECKUX BEJIMUUH U TUIOMIACH.

YPABHEHUS N HEPABEHCTBA

YpaBHeHussT W CHCTeMbl YypaBHeHWil. PanuoHanbHbBIE, UpPpALMOHAJIBHBIC,
[IOKa3aTeJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcCHOBHBIE MTPUEMBI UX PElICHUs (Pa30KEeHNE Ha MHOYKUTEIN, BBEJEHUE HOBBIX
HEW3BECTHBIX, TIOJICTAHOBKA, TPaUIECKUN METON).

Hepasencrsa. Panuonainbnsie, HMppaLMOHAIbHBIE, [OKAa3aTeIbHbIE 51
mpu2oHomempuyeckue HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PEILICHHUS.

HUcnosb3oBanue cBOMCTB U rpapukoB GyHKUUN NPH pellieHMH YPABHEHUN U
HepaBeHCTB. Meton wuHTepBaioB. IM300pakeHne Ha KOOPAMHATHOW TUIOCKOCTH
MHO>KECTBA PEIIEHNI YPABHEHUN U HEPABEHCTB C JIByMS IEPEMEHHBIMU U UX CUCTEM.

Ilpuxnaonwie 3a0auu
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[IpumeHeHne MaTeEMAaTUYECKUX METOJI0OB ISl PEIICHUS COJICPKATENbHBIX 33/1a4 U3
pa3IMYHBIX 00JACTEN HAYKU U MPAKTUKU.

NuTepnperanus pe3ybraTa, y4eT peajbHbIX OTPAHUYEHUM.

Ilpakmuueckue 3anamus

Kopuu ypaBHenuii. PaBHocunbHOCTh ypaBHeHUM. [IpeobpazoBanue ypaBHEHHIA.

OCHOBHBIE IPUEMBI pELIECHUsI ypaBHEHUI. Pelllenne cucreM ypaBHEHU .

Hcnonb3oBanne CBOWCTB M TpaduKOB (PYHKIHMH Ui PEIICHUS ypaBHEHUM U
HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM
JJIeMeHTbl KOMOMHATOPUKH

OcCHOBHBIC TIOHATHUSI KOMOMHATOPHUKU. 3aJaud Ha TOACYET 4YHUCIa pPa3MEICHHM,
MepeCcTaHOBOK, coueTaHuil. Pemienne 3amad Ha nepebop BapuantoB. dopmyna OuHOMa
Herotona. CBoiicTBa OMHOMUHANIBHBIX KO3 puuuentoB. Tpeyronbuuk [lackas.

JIeMEeHThI TEOPUH BEPOSATHOCTEI

CoObITHE, BEPOSITHOCTH COOBITHSI, CJIOKEHUE W YMHOXKEHUE BEPOSITHOCTEH.
llonsmue o Hesasucumocmu codovimuil. Jluckpemmuas cryuauHas 6eiudyuHa, 3aKOH ee
pacnpedenenus. YHucnogvle Xapaxmepucmuku OUCKPEMHOU CAVYAUHOU  GEeUYUHDI.
Tonsmue o 3akone 6onbuiux Yucei.

JJIeMEeHThl MATEeMATHYEeCKOH CTATHCTHKH

[IpencraBnenne maHHBIX (TaONUIBI, JUArpaMmbl, TpapuKH), 2ceHepalbHAas
COBOKYNHOCMb, 6blOOPKA, cpedHee apupmemuueckoe, meouana. Ilonamue o 3adauax
Mamemamuyeckot CmamucmuKu.

Pewenue npakxmuueckux 3a0ay ¢ npumeHeHuem eposimHOCMHbIX MEmOoO08.

Ilpakmuueckue 3anamus

Hctopust pa3BuTHSI KOMOWHATOPUKH, TEOPUU BEPOATHOCTEM M CTAaTUCTUKU U UX
poJib B pa3AMYHBIX  cdepax  YEJOBEUECKOW  JKHU3HeHesATeNbHOCTH. [IpaBuia
KOMOMHATOpUKU. PellleHne KOMOWMHATOpPHBIX 3afad. Pa3smenieHus, codeTaHus U
nepectaHoBkU. bunom HeroToHa u tpeyronpuuk [lackans. [Ipuknanssie 3anaun.

Knaccruueckoe ornpeneneHue BEPOATHOCTH, CBOMCTBA BEPOATHOCTEH, TeOpeMa O

cyMMme BeposATHOCTeN. Beruuciienue BepostHocten. [Ipuknanusie 3amaun. [Ipeacrasnenue

15



YUCJIOBBIX JaHHbIX. [IpuKkiiagHele 3a1a4n.
I'EOMETPUA
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

B3anmHO€e pacnosioxkeHne ABYX NpSIMBIX B pocTpaHcTBe. [lapamiensHOCTh TPsAMON
1 mockocTH. [lapamnenbHocTh mwiockocTeil. [lepnenauKyIspHOCTh TPSMOM U MIIIOCKOCTH.
IleprieHIUKYISIp U HAKJIIOHHAsL. YTOJ MEXKIy IPSAMOM M IUIOCKOCTBIO. [[ByrpaHHBIN yrod.
VYron Mexay mI0cKOCTAMHU. [lepneHAnKyasspHOCTh ABYX ILUIOCKOCTEM.

['eomeTpuyeckue mpeoOpa3oBaHus MPOCTPAHCTBA: MMapajUIeIbHBIM  MepeHoc,
CUMMETPHS OTHOCUTENBHO IIJIOCKOCTH.

[TapannensHOE NpoeKkTUpOBaHUE. [110uadb opmocoHaAIbHOU NPOEKYUU.
N300pakeHre NpoCTPaHCTBEHHBIX (QUTYP.

MHoOrorpaHHuKH

Bepumnsl, pedbpa, rpaHu MHOTOTpaHHUKA. Pazeepmia. MHocoepannbie yanvl. Buiny-
Kavle MHo2oepannuku. Teopema Dunepa.

[Ipusma. IIpsmas u nakronnas nipusMma. [lpasunibnas npusma. [lapannenenunesn.
Ky®.

[Inpamuna. [IpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.

CumMetpuu B KyOe, B apajiesienumese, B Ipu3Me U NupamMuie.

CeueHnus Ky0a, NpU3Mbl U TUPAMU/IBI.

[IpencraBienue o MpaBWILHBIX MHOTOTPAHHUKAX (TETpa’ape, Kyoe, OKTasipe,
JOJICKAdIPE U UKOCAdIPE).

Tena u MOBEPXHOCTH BpalleHUs

[Munuuap u koHyc. YcedeHHbl koHyc. OCHOBaHME, BHICOTA, OOKOBAsi IOBEPXHOCTD,
oOpa3yromas, pa3Beprka. OceBble CEUeHUs U CEUEHUs, MapaljieIbHbIE OCHOBAHHUIO.

[Tap u cdepa, ux ceuenus. KacarenapHas TUIOCKOCTH K cdepe.

HN3Mmepenust B reoMeTpuu

O6bem u ero uzmepenue. MaTerpanpHas ¢popmyna oobema.

dopmyssl 00beMa KyOa, MPSMOYTOJBHOTO Mapajuieienunea, Ipru3Mbl, IUIHHIPA.
®opMyibl 00beMa NUpaMKIbl U KoHyca. DopMyJIbl MJIOMIAU MOBEPXHOCTEM HUIMHAPA U

KoHyca. @opmysbel 00beMa 11apa u mionaau chepsl.
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[Tono6ue Ten. OTHOLIEHUS MIIOMIAEH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEI.
KoopauHaTsl 1 BEKTOPBI

[TpsimoyronbHas (nexkapToBa) cHCTeMa KOoopAuHAT B mpocTtpaHcTBe. dopmyia
paccTOSHUS MEXy IByMSI TOUKaMU. Y paBHEHUs CEPBl, NIOCKOCU U NPAMOU.

Bektopel. Moayne BekTtopa. PaBeHCTBO BekTOpoB. (CJ0KEHHE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4HCIIO. Pa3io)keHHne BEKTOpa I10 HAIIPABJICHUAM. YTOJI MEXIY
nBymsi BekTopamu. [Ipoekums Bexkropa Ha ocb. Koopaunartsl BekTopa. CkansipHOE
IIPOU3BEACHUE BEKTOPOB.

Hcnonp30BaHue KOOpPAMHAT WM BEKTOPOB IPU PEUICHUM MATEMATHYECKUX U
IIPUKJIAIHBIX 3a]1a4.

Ilpakmuueckue 3anamusn

IIpy3HaKku B3aMMHOI'O PACIOJIOKEHUSA MPSAMBIX. YTOJ MEXKIY IpAMBIMUA. B3aumHoe
PacCIIOIOKEHUE NIPSAMBIX U IUIOCKOCTEN. [lepreHIuKyIsp 1 HaKIOHHAA K INIOCKOCTH. YTOII
MEKJy NpPSMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM pACHOJIOKEHUHA MNPSIMOU M
IJIOCKOCTU. Teopema 0 TpeX MepIIeHIUKYIIApaX.

[Ipu3Haky U CBOMCTBA MAPAIUICIBHBIX U NEPIECHIUKYISPHBIX ITIOCKOCTEH.

PaccTostHue OT TOYKH 10 INIOCKOCTH, OT IIPSIMOM 10 IINIOCKOCTH, PACCTOSHUE MEXKIY
MJIOCKOCTSIMHU, MEXAY CKPEIIMBAIOLIIUMUCS NPSIMBIMU, MEXY TPOU3BOIBHBIMU (PUTypaMu
B IIPOCTPAHCTBE.

[TapaniensHO€ MPOEKTHPOBAaHME W €ro cBoicTBa. Teopema o niowaou
OpPMO20HANLHOU npoexyuu MHO20)20IbHUKA. B3anmnoe PacCIIOIOKEHUE
MIPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie BuAbl MHOrOrpaHHUKOB. HMx wuzoOpaxenus. CeueHus, pa3BepTKH
MHOTOTpaHHUKOB. IDlmomane mnoBepxHOCTH. Buabl cuMMmerpuii B IPOCTPAHCTBE.
CummeTpust Ten BpallleHUsl | MHOTOTpaHHUKOB. Brruncienue miomaaei 1 o0beMoB.

Bexkropsl. [lelicTtBus ¢ BekTopamu. JlekapToBa cucteMa KOOpAMHAT B IPOCTPAHCTBE.

VYpaBHeHHE OKpYKHOCTH, c(epbl, MIOCKOCTU. PaccrosiHMe MeXIy TOYKaMHu.
JIelicTBUS ¢ BEKTOpAaMHU, 3aJaHHBIMHA KoOopaAnHaTamMu. CKaasipHOE NPOU3BEICHUE BEKTOPOB.
BektopHoe ypaBHEeHHE TpPAMOM M IUIOCKOCTH. Mcmonp30oBaHuME BEKTOPOB IIPH

A0Ka3aTCJIbCTBC TCOPEM CTCPCOMETPUH.
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6. TEMATHYECKOE IINTAHUPOBAHMUE

[Ipu peanmuzamuum coaepkanusi 00ME00pa30BaTeNIbHON YUCOHOW TUCITUTUIAHBI

OV 1.09 «Maremartukay yueOHast Harpy3ka o0y4yaromuxcsi COCTaBIISIET:

Buj yueOHoit padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbI 307
B TOM 4HcJIe:

TeopeTuiecKkoe o0ydyeHue 257
NPAaKTUYECKHUE 3aHATUS 50

1abopaTOpPHBIE 3aHATUS

y4eOHBIM TIJIAHOM
HE MPEIyCMOTPEHBI

KOHCYJIbTalluA

y4eOHBIM IJIAHOM
HE MPEAyCMOTPEHBI

CaMOCTOATCIIbHAA pa60Ta

y4EOHBIM IIJIAHOM
HE MPEyCMOTPEHBI

IIpome:xyTouHasi arTecTanus B popme 3K3aMeHa

7. TEMATHYECKUM IUVIAH YYEFHOU JUCIUTILIVHBI

OV1.09 <MATEMATHUKA»
. Pacnpenesienne Tpya10eMKoCTH pa3jiena (B
Bt yuebuoii pagorer Bcero ql;c};x) no Bnggﬁ y4eOHoit ppaﬁ(})ITbI (
4YacoB Ha
AynutopHble 3aHATuA.  ConepikaHue paszen e IIpakTnuyeckue | JlaboparopHbie
00y4YeHHS 3aHATHA 3aHATHSA
Beenenue 4 2 2
Pasnen 1. Pa3zBuTre mOHATHS O YKCIIE 14 12 2 -
Pazmen 2. KopHm, creneHu u 30 26 4 ]
norapudmbl
Paznen 3. [Ipsimbie u IUIOCKOCTH B 26 24 2 )
MIPOCTPAHCTBE
Paznen 4. KomOunaTopuka 18 16 2 -
Pasnen 5. KoopanHaThl 1 BEKTOPBI 24 20 4 -
Paznen 6. OCHOBBI TPUTOHOMETPHUH 37 33 4 -
Paznen 7.@ynkuuu u rpadpuku 28 24 4
Paznen 8. MHOTOTpaHHUKH U KPYTJIbIE 30 24 6
Tena
Paznen 9. Hauwama wmaTemaruueckoro 30 24 6
aHaM3a
Paznen 10. Wurterpan. Ilpumenenue 22 18 4
MHTErpasa.
Pasmen  11. DJIeMEHTHI TEOPHH| 16 12 4
BEPOSITHOCTE U MaTeMaTU4YECKOH
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CTaTUCTHKH
Pasznen 12. YpaBHeHUs 1 HepaBEeHCTBA 28 22 6
Hroro 307 257 50 -
IIpome:kyTouHasi aTTecTanusi B popMe IK3aMeHa
Bcero 307

8. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEFHOH JEATEJBHOCTHU

OBYUYAIOIINXCA
Conep:xkanue XapakTepuCcTHKA OCHOBHBIX BUJ0B Y4EOHOM AeSITeJIbHOCTH 00y4al0IUXCs
o0y4eHHUs (Ha ypoBHe y4eOHBbIX AelCTBHIH)
BBenenue O3HaKOMJIEHHE C POJIbI0 MAaTEMAaTUKH B HayKe, TEXHUKE, JKOHOMUKE,

WH(POPMAIIMOHHBIX TEXHOJIOTHUAX U PAKTUYCCKOH IETEITLHOCTH.
O3HaKOMJICHHE C ISJISIMH U 33]Ja9aMU U3YYCHUS MAaTEMATHKH TIPH OCBOCHUH
npodeccuit CI10

AJITEBPA

Pa3zButue noHsITHA O
qHuCIIe

Brimonnenue apudmMeTnieckux IeHCTBUN HaJl YMCIIaMU, COYeTast YCTHBIE U
IIMCbMEHHBIE IPUEMBI.

Haxosxienne npuOiImKeHHbIX 3HAYCHUH BEJTUYHH U IMOTPEITHOCTEN
BBIUUCIICHUH (a0COMIOTHON M OTHOCUTENIBHOI); CPaBHEHHE YHCIOBBIX
BbIpakeHUI. Haxoxaenue omunbok B mpeoOpa3oBaHUSAX U BBIUUCICHUSX (OTHO-
CHUTCSI KO BCEM ITyHKTaM IpOrpaMMbl)

Kophu, crenenu, sora-
pudmbI

O3HaKOMJICHHE C IOHATHEM KOPHS N-1 CTENEHHU, CBOMCTBAMU PaJUKaIOB U
IIpaBUJIaMU CPaBHEHUS KOPHEH.

DopMyIMpOBaHUE OIIPENEICHUS KOPHS U CBOMCTB KOpHEU. Beruncienue u
CpaBHEHHE KOPHEM, BBIMOJIHEHUE MPUKUAKY 3HaueHUs KopHs. [IpeoOpa3oBanue
YHCIIOBBIX M OYKBEHHBIX BBIPAKEHHH, COJEPKALINX PATUKAIIBI.

BrinonHenue pacueroB no Gopmynam, CoIepKaliuM paguKaibl, OCyIECTBIL
He00X0/IMMBbIe TIOJICTAHOBKH U IIpeoOpa3oBanus. OnpeaeneHue
PAaBHOCUIIBHOCTH BBIPAKEHUH € pajuKaiamu. Penienue nppannoHalbHbIX
YPaBHEHUM.

O3HaKOMJIEHHE C TIOHSTUEM CTENEHU C AEHCTBUTEIbHBIM [TOKA3aTEIEM.
HaxoxxaeHue 3HaueHul cTeneHu, UCI0b3ysl IPH HE0OXOMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anucepIBaHUE KOPHS #-i CTENIEHU B BUJE CTETIEHU ¢ APOOHBIM MOKa3aTeIeM U
Ha000pOT.

@opMyIMpOBaHHUE CBOWCTB CTENECHEN. BrIunciaenue crenexen ¢
paloOHAIBHBIM ITI0KA3aTENEM, BBIITOTHEHNE IPUKUIKH 3HAUECHHS CTETICHH,
CPaBHEHUE CTEIICHEN.

[IpeoOpa3oBanne YMCIOBBIX M OYKBEHHBIX BBIPAXKEHHM, COIEpKALUX CTEICHH,
IIPUMEHsIsl CBOMCTBA. Pellenne noka3areapHbIX YpaBHEHUMN.

O3HakoMIJIEHHE C IPUMEHEHHEM KOPHEW U CTEIIEHEN NPU BBIYMCICHUH
CPEIHHUX, JACIICHUH OTPE3KA B «30JI0TOM C€YeHUN». PellleHne npukiiagubIx
3a/1a4 Ha CJIOXKHBIE POLEHTHI

ITpeoOpa3oBanue anre-
Opanyeckux
BBIPAKCHUI

Brmomnzenne npeoOpazoBaHuii BeIpaXKeHUH, pUMeHeHHe (hOpMyIl, CBAI3aHHBIX CO
CBOMCTBaMH cTerieHel u JioraprudmoB. OnpeneneHne 00IacT TOMyCTUMBIX
3HaYEHHH JIOraprMIYECKOro BblpaxkeHus. Perienne gorapupMu4eckux ypaBHEHHU

OCHOBbI TPUTTOHOMETPUUN

OCHOBHEI€E ITOHATHUA

| Vi3yueHnue pajMaHHOrO METO/Ia H3MEPEHHUS YTIIOB BPALICHHS U MX CBSI3H C
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rpaaycHoii mepoit. 300paxkeHune yrioB BpalieHHs Ha OKPY>KHOCTH,
COOTHECEHHE BEJIMUMHBI YTJIa C €r0 pacnojaoxenueM. GopMyinpoBanue
OIpeJIeNIeHU I TPUTOHOMETPUYECKUX (DYHKIUHN /7Sl YTII0B IOBOPOTA M OCTPBIX
YIJI0B OPSMOYTOJIBHOTO TPEYTOJIbHUKA M 00BCHEHHE UX B3aUMOCBS3H

OcHOBHEBIE TPUTOHOME-
TPUYICCKUC TOKACCTBA

IIpuMeHEeHrEe OCHOBHBIX TPUTOHOMETPHUYECKUX TOKIECTB IJIS1 BEIYUCIICHHUS
3HAYeHUH TPUTOHOMETPHUUECKUX (DYHKIIMIA IO OJTHON M3 HUX

[TpeoOpa3zoBanus mpo-
CTEHIINX
TPUTOHOMETPUIECKHIX
BBIPAKECHU I

N3yuenne OCHOBHBIX (POPMYIT TPUTOHOMETPUH: (POPMYJIIBI CIIOKEHUS,
yIIBOCHHUS, IPeoOpa30BaHMs CyMMbl TPUTOHOMETPUUECKUX (DYHKIMH B
IIPOU3BEICHUE U ITPOU3BEJCHUS B CYMMY U IIPUMEHEHUE IIPU BBIUNCICHUU
3HAYEHUS] TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIIPOLICHMUS €TO0.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUU TOUYEK HA €IMHUYHON OKPYKHOCTH
U IPUMEHEHUE UX JUIsl BbIBOJA (YOPMYJl IPUBEACHUS

[Ipocreiimme TpUroHo-
METPUYECKHE ypaBHE-
HUS U HepaseHcmaea

Pemenue no ¢popmynam 1 TpPUroHOMETPUYECKOMY KPYT'y IPOCTEHIINX
TPUTOHOMETPUYECKUX YPABHEHMI.

[Ipumenenue 00X METO/I0B PELICHHS YPaBHEHUM (ITpUBEIECHUE K
JMHEHHOMY, KBaIpaTHOMY, METO/ Pa3JI0KEHUSI HA MHOXKUTEIH, 3aMEHbI
[IEPEMEHHON) NIPU PELIEHUH TPUTOHOMETPUUECKUX YPAaBHEHUM. Y MeHue
OTMEYaTh Ha Kpyre peleHus NPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

Apkcunyc,
apKKOCHUHYC,
apKTaHT€HC Yuclia

O3HakoMJICHHE C IOHATHEM OOpPAaTHBIX TPUTOHOMETPUUYECKUX (PYHKLUH.
H3ydenue onpeneieHnii apKCUHYyca, apKKOCHHYCA, apKTaHI'€HCa YHCIIa,
(bopMynMpoBaHuE UX, U300paKEHUE HA €IMHUYHONW OKPY>KHOCTH, IPUMEHEHHE
IIPU PELICHUH YPABHEHUN

OYHKIUU, UX CBOMCTBA U TPAGUKU

O yHKIMUY.
IToustue o
HENPEPHIBHOCTH

byHKIMHA

O3HakOMJICHHE C IOHSITHEM NIEPEMEHHOM, IPUMepaMu 3aBUCUMOCTEH MEXKIy
MIEPEMEHHBIMH.

O3HakoMJIEHHE ¢ TOHITHEM TpaduKa, onpeeieHne MPUHAIeKHOCTH TOUKU
rpaduky ¢pyakuun. Onpeaenenne mo Gopmyse mpocTenineil 3aBUCUMOCTH,
BUJA ee rpaduka. BeipaxkeHue o Gpopmyne oaHON epeMeHHOM yepe3 Ipyrue.
O3HakomIIeHHE C oTpeiesieHneM (PyHKIUHU, GOPMYITUPOBAHHE €TO.
Haxoxnaenue obnactu onpeseneHus U 001acT 3HaYeHUH PyHKIUN

CaoiicTBa (yHKIHU.
I'padnueckas unTep-
nperarus. [Tpumepst
(YHKIIMOHATIBHBIX 3a-
BUCHMOCTEH B
peasIbHBIX IMpoleccax u
SIBIICHUSIX

O3HakoMJIeHHE ¢ TpUMepaMy (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B peabHbIX
IIpOLIECCAX U3 CMEKHBIX TUCIMILINAH.

O3HaKOMJIEHHE € JOKA3aTEIbHBIMH PaCCYXICHUSIMH HEKOTOPBIX CBOMCTB
JUHEIHON U KBaJpaTUYHON (YHKIUI, TPOBEIEHNE UCCIEA0BaHNS TMHENHOMH,
KYCOYHO-JTUHEHHOM, APOOHO-ITMHEHHON U KBaApaTUYHON (DyHKIIMA,
nocrpoenue ux rpaduxos. [loctpoenne u urenne rpadpukoB QyHKIUH.
HccnenoBanue GyHKIMH.

CocraBieHne BUI0B (YHKIUH 110 JaHHOMY YCJIOBHIO, PELIEHUE 33/1a4 Ha
JKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduka GyHKuuu

OO6patHble QyHKINU

Wzyuenue nonsmusa obpamuoii ¢pynxyuu, onpeaesieHue BUa U nocmpoenue
epaghuxa obpamuou hynKkyuu, Haxoxcoerue ee 0o1acmu onpeoenenus u
obnacmu 3navenuil. IlpuMeHeHne CBOUCTB (QYHKIUH MPH UCCIIEOBAHUT
YpaBHEHHH W PENICHNH 3a/1a4 Ha SKcTpeMyM. O3HaKOMIIEHUE C TIOHSATHEM
CJIO’KHOW (DYHKIIMU

Crenennsle, nokasa-
TeJbHbIE, IOTapUpMU-
YECKUE U TPUTOHOME-
Tpuueckue QyHKIUU.
OOpatHble TpUTOHOME-
Tpudeckue QyHKIIMU

Brruucnenue 3HaueHnii GyHKIMN MO 3HAUEHUIO aprymenTa. OnpeneneHue
MOJIOKEHUS TOUKH Ha rpaduKe Mo ee KoopJAuHaTaM U Hao0OpOoT.
Hcnonb3oBanue cBONCTB (DYHKIMIA 11 CpaBHEHHS 3HAYCHUH CTereHel 1
orapu(dmMoB.

[TocTpoenne rpadMKOB CTENEHHBIX U JorapupmMuueckux GyHKIui. Pemenne
MOKa3aTeIbHBIX U JIOrapu(PMUUYECKUX YPaBHEHHH U HEPABEHCTB 110 U3BECTHBIM
QJITOpUTMAaM.
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O3HaKOMJICHHE C TIOHATHEM HETIPEPHIBHOM NMEepUOANYECKON (PYHKIINH,
(dhopMynpoBaHHE CBOICTB CHHYCAa U KOCHHYCA, TOCTPOCHUE UX IPAPHUKOB.
O3HakoMJIEeHHE C TIOHSATHEM TapMOHMYECKMX KOJE0aHWH U TpUMEpamMH
FapMOHHYECKHUX KOJIeOaHMI [IJIs1 ONKMCaHUs POIECCOB B (DU3HKE U IPYTHX
00J1aCTsIX 3HAHMUSL.

O3HakOMJICHHE C TMOHSTHEM pa3phlBHOM  MEPUOAMYECKON  (YHKIHUH,
(dbopMynHpoBaHUE CBOMCTB TaHTE€HCA U KOTAHT€HCA, TOCTPOCHHE UX IPaUKOB.
[IpumeneHnne cBOWCTB (PYHKITUH JJIsI CPAaBHEHHS 3HAYECHUN TPUTOHOME-
TPUYECKUX (PYHKIIHH, PEIICHUSI TPUTOHOMETPUICCKUX YPaBHEHUH.
Ilocmpoenue epaghuxos oopammusix mpucoHomMempuyecKux QyHKyui u
onpeoenerue no spaghuxkam ux ceoucma.

Brinonnenue npeoOpa3oBanusi rpagikoB

TlocnenoBarensHOCTH

O3HaKOMJICHHE C TOHATHEM YHCIOBOW MOCIIEIOBATEIBHOCTH, CIIOCO0aMH ee
3aJJaHNs, BBIYMCICHUSIMH €€ YWICHOB.

O3naxomnenue ¢ nonamuem npeoeina nociedosamenvHocmu. O3HaKOMIIEHHE C
BBIUUCIIEHUEM CyMMBbI O€CKOHEYHOTO YHCIIOBOTO psifia Ha TIpUMepe
BBIYHCIICHUS] CyMMBI OECKOHEYHO yOBIBAIOIIEH r€OMETPUYECKON POTPECCHH.
Pemenue 3ana4 Ha mpuMeHeHue GopMyIibl CyMMbI OECKOHEYHO YOBIBAIOIICH
reOMETPUYECKON MPOrPEeCcCHH

IIpousBoaHas u ee
IIPUMEHEHNE

O3HaKOMJIEHHE C IOHSTHEM IIPOU3BOJHOM.

W3yuenue u GopMynupoBaHue €€ MEXaHMUECKOr0 U T€OMETPUUYECKOIO CMBICIIA,
M3Y4E€HHE aIrOPUTMa BBIUMCIICHUS TPOU3BOIHON HA IPUMEPE BHIYMCIICHUS
MI'HOBEHHOH CKOPOCTH U YIJIOBOT0 K03((hUILIMEeHTa KacaTeabHOM.

CocraBiieHHe ypaBHEHUS KacaTeIIbHON B 0OIIEM BH/IE.

YcBoenue npasui 1ugdepeHupoBaHys, TaOIULbI TPOU3BOIHBIX
AJIEMEHTAPHBIX (YHKIMNA, TPUMEHEHUE JUTT T PepeHInpoBaHus GYHKIUH,
COCTaBJICHUS YPaBHEHMSI KaCaTEJIbHOM.

N3yuenune Teopem 0 CBA3M CBONCTB (DYHKIIMHU U MPOU3BOIHOM, (OPMYITHPOBKA
uX.

[IpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON UCCIIETOBaHUS (PYHKIIMH, 3aJaHHON
¢bopmyoi.

YcTaHoBIEHUE CBSI3U CBOMCTB (DYHKIIMK U MPOU3BOAHOM MO UX rpadukam.
ITpumMeHeHre TPOM3BOIHON IS pelIeHus 3aa4 Ha HaXOXKACHUEe HauOOJIbIIETo,
HaMMEHBIIET0 3HAUYEHUS U Ha HaXOXKIEHHUE SKCTpEMyMa

[TepBooOpaznas u
UHTErpal

O3HakoMJIEHHE C TIOHATHEM MHTErpajia 1 nepBooOpa3Hoi.

N3ydeHnue npasuiia BEIYKCIEHUS IEpBOOOpa3HON U Teopembl HbroToHa—

JleliOHMIA.

Pemenue 3amau Ha CBsA3b IEPBOOOPA3HON U €€ MPOU3BOIHOM, BEIYUCIICHUE
NepBOOOPa3HOI U1 JaHHOU (QYHKIMH.

Pemenue 3a1a4y Ha MpUMEHEHHE UHTETpaa Ui BHIYUCICHUS PU3NYECKUX
BEJIMYMH U IUIOMIAJEN

YPABHEHIA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHEHUH
HepaBenctBa u
CUCTEMBI HEPABEHCTB C
JBYMS IEPEMEHHBIMHU

O3HaKOMJIEHHE C IPOCTEUIIMMU CBEICHUSIMU O KOPHAX airedpandyeckux
YPaBHEHUH, NOHATHUSAMHU HUCCIIEI0BAaHUS YPABHEHUIN U CUCTEM YPAaBHEHUM.
N3ydenue Teopuu paBHOCHIIBHOCTH YPaBHEHUN U €€ IPUMEHEHHUS.
[ToBTOpEHME 3anMCH PELIEHUS CTaHAAPTHBIX YPABHEHUM, TPUEMOB
npeoOpa3oBaHus ypaBHEHUH AJis CBEIACHMSI K CTAHAPTHOMY YPaBHEHUIO.
Pemenue panoHaabHbIX, HPPALMOHAIBHBIX, I0KA3aTEIbHBIX U
TPUTOHOMETPUUECKHUX YPaBHEHUI U CUCTEM.

Hcnonp3oBanue CBOMCTB U Tpa@uKoB (DYHKIIMIA IS peIIeHUs] ypaBHEHUIA.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Penienue ypaBHeHM ¢ IPUMEHEHUEM BCEX IPHUEMOB (Pa3JI0KEHUs Ha
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MHOYKHUTEJIH, BBEJICHUS HOBBIX HEM3BECTHBIX, ITOICTAHOBKHU, TpapuIecKoro
METO/a).

Pemenue cucrem ypaBHEHUI C IPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.
O3HakoMJIeHHE C OOLMMH BOIIPOCAMU PEIIEHUS] HEPABEHCTB M UCIIOIb30BaHNE
CBOWCTB M rpauKOB (QYHKLUI NPH pelICHHH HEpaBEeHCTB. Pemenue
HEpPaBEHCTB U CHCTEM HEPaBEHCTB C IPUMEHEHUEM PA3JINYHbBIX CIIOCOOOB.
[IpumeHeHne MaTEMaTUUECKUX METOJOB JUIsl pELIEHUS COIEPKATEIbHBIX 3a/1a4
U3 PA3JIMYHBIX 00JIaCTel HAyKU U MpakTUKU. IHTeprnpeTupoBaHue pe3ysibTaToB
C YUYETOM PEAIbHBIX OrPAHUYEHU

OJIEMEHTBI KOMBMHATOPUKHU, TEOPUN BEPOATHOCTEU 1 CTATUCTUKU

OCHOBHBIC TTOHSTHS
KOMOWHATOPUKH

W3yuenue nmpaBuia KOMOMHATOPUKHU M IPUMEHEHHE TIPU PEIICHUN
KOMOMHATOPHBIX 3a/1a4.

Pemrenne KOMOMHATOPHBIX 3a/Jad METOAOM IMepedopa W MO TMPaBUILY
YMHOKCHHS.

O3HakoMJICHHE C TIOHATUAMU KOMOMHATOPUKHU: Pa3MEIICHUSIMH, COUCTAHUSIMH,
nepecTaHoBKaMu U (hopMysamMu Ui UX BeluucieHus. OObsiCHEHUE U
npuMeHeHne (GOpMYIT JUIS BEIYUCICHHS pa3MEIleHHH, IePEeCTaHOBOK U
COYETaHUH MPH PEIICHUH 33/1a4.

Oznakomienue ¢ 6uHoMoM HeroToHa u TpeyronsHukoM Ilackans. Pemenue
IPaKTHYECKHX 3a]1a4 C UCIOJIb30BAHUEM IOHITUH U IPaBHI KOMOWHATOPHKH

OIEeMEHTBI TCOPUU

I/IsyquI/Ie KIIACCHYCCKOI'O OMMpCACIICHNA BEPOATHOCTHU, CBOMCTB BCPOATHOCTH,

BEPOSTHOCTEN TEOPEMBI O CyMME BEPOATHOCTEM.
PaccmoTpenue npuMepoB BEIYUCICHHS BEpPOSTHOCTEN. Pelenue 3agad Ha
BBIUHCIICHHE BEPOSITHOCTEHN COOBITUI

IIpeacrasnenue O3HaKOMJICHHE € IPEICTaBICHUEM YHMCIOBBIX IaHHBIX U UX

JAHHBIX (TaOJUIIBI,
Jauarpammbl, Tpaduku)

XapaKTEPUCTUKAMH.
Pemenue npakTuueckux 3ajad Ha 00pabOTKY YUCIIOBBIX JaHHBIX, BBIYMCICHHE
UX XapaKTEPUCTHUK

I'EOMETPUA

[Ipsimble M TIOCKOCTH B
MIPOCTPAHCTBE

@opMynHMpoOBKa U MPUBEACHHUE 10KA3ATEIbCTB IPU3HAKOB B3aUMHOIO
PacIoJIOKEHUS IPSAMBIX U IIIOCKOCTEN. Pacnio3HaBaHue Ha yepTexax u
MOZEJIAX Pa3iIMYHBIX CIIYy4acB B3aUMHOI'O PACIIOIOKEHUS IIPSMBIX U
IIJIOCKOCTEM, Apr'yMEHTHUPOBAHHUE CBOUX CYKJIeHUN. POpMyIMpOBaHHE
OINpElETICHUH, IIPU3HAKOB U CBOMCTB ITapaUICIbHbBIX U IIEPIEHIUKYIAPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

BelnonHeHne nocTpoeHus yrioB MEXKIY IPSAMBIMH, IPSIMOU U MIJIOCKOCTBIO,
MEXy INIOCKOCTSIMU 110 ONMCAHMIO U PACIIO3HABAHUE UX HA MOJEIISX.
IIpuMeHeHre IPU3HAKOB U CBOMCTB PACIIOI0KEHUS IIPSIMBIX U IUIOCKOCTEH IpU
pEIIECHNN 3aJad.

N300pakeHre Ha pUCYHKAX U KOHCTPYHUPOBaHHE Ha MOJIEISIX
MEPIEHIUKYISIPOB U HAKIIOHHBIX K INIOCKOCTH, IPSIMBIX, TapaJIEIbHBIX
TUIOCKOCTEH, YTIIOB MEXKAY MPSAMON U IIIOCKOCThIO U 000CHOBaHKE
IIOCTPOCHHS.

Pemenue 3a1a4 Ha BEIYUCIIEHNE TEOMETPUUECKUX BeNUUMH. CIIUCBIBaHNE
pPacCTOsIHUS OT TOYKH JI0 TUTIOCKOCTH, OT MPSIMOM J10 TUIOCKOCTH, MEXKIY
IIJIOCKOCTSIMU, MEXAY CKPELIUBAIOIIUMUCS IIPAMBIMH, MEKY IIPOU3BOJIbHBIMU
¢urypamu B npoctpaHcTse. PopMyIUpPOBAHUE U T0KAa3bIBAHNE OCHOBHBIX
TEOPEM O PaCCTOSIHUAX (TEOpPEeM CYILIECTBOBAHMSI, CBOMCTBA).

N300pakeHne Ha yepTexax U MOJIENIAX PACCTOSIHUA U 0OOCHOBAaHUE CBOMX
cyxaeHui. OnpenenaeHue U BEIUMCIEHUE PACCTOSHUIN B IIPOCTPAHCTBE.
[Tpumenenue popmyn U TEOPEM INIAHUMETPUHU IJIs PEIIEHUS 3a/1a4.
O3HakOMJIEHME C TIOHATHEM MApAJUIEJbHOTO IPOEKTHPOBAHMSI U €TI0
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cBoiictBamu. Dopmynuposanue meopemvl O NIOWAOU OPMOOHATLHOU
npoeKyuu MHO20Y201bHUKA.

[Tpumenenue Teopun A1 000CHOBAHUS TTOCTPOCHUH U BEIYUCIICHUH.
ApPryMEHTHpOBaHHUE CBOUX CYKIEHUHI O B3aMMHOM PacCIOJIOKEHUN
POCTPAHCTBEHHBIX (hUryp

MHororpanHuku

Onucanue 1 XapaKTepUCTHUKA Pa3IN4HbIX BUJJOB MHOTOI'PAaHHUKOB,
IIEPEUUCIICHAE UX JIEMEHTOB U CBOMCTB.

N300pakeHre MHOTOTPAaHHUKOB U BBIIIOJIHEHHE OCTPOCHUS Ha M300paKEeHUX
U MOJIEJISIX MHOTOTPaHHHUKOB.

Beluncrnenue JIMHEWHBIX 3JIEMEHTOB U YIJI0B B IIPOCTPAHCTBEHHBIX
KOHQUrypauusx, apryMeHTUPOBaHUE CBOUX CYKIACHUN. XapaKTepUCTUKA U
n300pakeHNe CEUCHUS, PA38ePMKU MHO20SPAHHUKOS, BBIYUCIICHUE TTOIIAIeH
MMOBEPXHOCTEM.

[TocTpoeHne mpocTeHMX cedeHnit Kyoa, mpu3Mbl, nupaMubl. [Ipumenenue
(akTOB U CBEJIEHUH U3 IUIAHUMETPHH.

O3HakoOMIICHHE C BHJIAMH CHUMMETPHI B TPOCTPAHCTBE, (POPMYINPOBAHHE
OIIpeAEICHUH U CBOMCTB. XapaKTepUCTUKa CHMMETPHUH TEJ BPALCHUS U
MHOI'OTPaHHUKOB.

[IpumeHeHne CBOMCTB CUMMETPHH IIPHU pelIeHuH 3a1ad. Mcronb3oBanue
NpUOOPETEHHBIX 3HAHUH JUISI UCCIICAOBAHUS M MOJICIIMPOBAHUS HECIIOKHBIX
3aj1ad.

N300paskeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIITOJHEHHE PUCYHKOB IO
YCIIOBUSIM 3a1a4

Tena n noBepxHOCTH
BpaLCHUS

O3HakoMIICHHE C BHJIAMH TEJ BpameHust, GOpMYyITUPOBAHNUE X ONPEEICHUI 1
CBOMCTB.

dopmMynTupoBaHHE TEOPEM O CEYEHUH MIapa TIOCKOCTHIO M TUIOCKOCTH,
KacaTelnbHOH K cdepe.

XapakTeprucTHKa 1 N300pakeHHe TNl BPALIeHNs, X Pa3BEPTKH, CEUCHUSI.
Pemienue 3a1a4 Ha MOCTPOEHUE CEUEHUH, BBIYUCICHUE JJIMH, PACCTOSHUH,
yriIoB, wiomazaeil. [lpoBenenne noka3aTesbHbIX pacCyKACHUMN NPH PELLICHUU
3ajau.

[TpumMeHeHre CBOWCTB CHMMETPHUH TIPU PEIICHUH 3a/1a4 Ha TeJla BPaIleHHS,
KOMOMHAIHIO Te.

N300paskeHre OCHOBHBIX KPYTJIBIX TEJ M BBITIOJTHEHUE PUCYHKA 110 YCIOBHUIO
3aJauu

N3mepenus B
reOMETPUHN

O3HakOMJIEHHE C IOHSATHUAMH IIJIOLIAIN U 00beMa, aKCHOMaMH U CBOMCTBaMHU.
Pemienue 3a1a4 Ha BBIYMCIICHUE TUTOMIA/IEH MIIOCKUX (PUTYp ¢ IPUMEHEHHEM
COOTBETCTBYIOIIUX (opMys U PakTOB U3 MIIaHUMeTpuu. M3yuenue Teopem o
BBIUMCIIEHUH 00EMOB IIPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a/1a4 Ha
npuMeHeHue (GopMyIl BelunuciaeHus: 00beMoB. M3yuenue popmyn amns
BBIYHCIIEHUS IUIOIAJIEH TOBEPXHOCTEN MHOTOIPAHHUKOB M TEJ BPALLEHUS.
O3HaKOMJIEHHE C METOJIOM BBIYMCIIECHUS TUIOIIAIU TTOBEPXHOCTH CPEpHI.
Pemenue 3a1a4y Ha BBIYMCIEHUE TIOMIAEH TOBEPXHOCTH IPOCTPAHCTBEHHBIX
Ten

Koopaunats! u
BEKTOPBI

O3HakoMIJIeHHE C MOHATHEM BeKTOpa. M3yueHue n1ekapToBOil CUCTEMBI
KOOPJMHAT B MPOCTPAHCTBE, IIOCTPOCHHE T10 33a/IaHHBIM KOOPJIMHATAM TOYEK U
MJIOCKOCTEH, HaX0KIeHHe KoOpAUHAT Touek. Haxoxienue ypaBHeHU M
OKPY>KHOCTH, Cepbl, TUTOCKOCTH. BhIUuCICHNE pacCTOSHNN MEKY TOUKAMH.
N3yueHune cBOMCTB BEKTOPHBIX BEIUYHH, MPABUIT PA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, MPABUIT HAXOKECHUS KOOPIUHAT BEKTOPA B
MIPOCTPAHCTBE, MPABUJI ACHUCTBUN C BEKTOPAMU, 33/ITaHHBIMU KOOPAUHATAMHU.
[IpuMeHeHne Teopyy py PELICHUH 3a4a4 Ha JEHCTBUS C BEKTOPAMH.
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HCITI0JIb30BAHHUEM BEKTOPOB

N3yuenue ckansspHOTO MPOU3BEIECHUS BEKTOPOB, BEKTOPHOTO YPABHEHHUS
NPAMON U TNIOCKOCTH. [[puMeHeHne Teopuu Npy pelieHrny 3a1a4 Ha JEHCTBUS C
BCKTOpPAaMH, KOOpHHHaTHLIﬁ MCTO, MPUMCHCHHUE BCKTOPOB AJI BBIYMCIICHUA
BEJIMYMH YTJIOB U paccTosiHUI. O3HaKOMIIEHHUE C JJOKa3aTeIbCTBAMU TEOPEM
CTEPEOMETPUU O B3aUMHOM PACIIOJIOKEHUH IIPSIMBIX U IUIOCKOCTEH €

9. YYEBHO-METOANYECKOE N MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE ITPOT'PAMMBI YYEBHOM JUCIIUTILIVHBI
OY1.09 <MATEMATHUKA»

Onucanmue MaTepl/IaJILHO-TeXHI/IquKOﬁ

OCYyIIeCTBJICHHS 00pa30BaTEJILHOIO MpoIecca

0a3bl, Heo0X0oaAuMOM hi ) 0 |

n/n

HanmeHoBaHMe TIOMEIIEHHUI JUTS TIPOBEICHUS BCEX BHIOB
y4eOHOM IeITETBHOCTH, IPELYCMOTPEHHON YUeOHBIM IIIAHOM, B
TOM YHCJIE IOMEMIEHHUS I CAMOCTOSTENbHON paboThl, ¢
yKa3aHUEM TIEPEYHsI OCHOBHOTO 000pYI0BaHus, yUeOHO-
HATJBIIHBIX TOCOOMH M UCIIOIB3yEMOTO MPOTPAMMHOTO
obecrieueHus

Anpec (MECTOIONOKEHHE) TOMEIICHUH 1S
NPOBENICHUSI BCEX BUIOB YUeOHOMH NesTeHHOCTH,
NpeyCMOTPEHHOH y4eOHBIM IIaHOM (B ciTyuyae
peanuzaiyu 00pa3oBaTeIbHON IPOrpaMMBbl B
ceTeBOoM (popMe JTOMOIHUTENBHO YKa3bIBAETCS
HavMEHOBAaHUE OPTaHMU3aIMH, C KOTOPOH 3aKIIFOUEeH
JIOTOBOD)

Kabuner ™aremaTuku: ydeOHas ayauTopus Ui
MIPOBE/ICHUS 3aHATUM BCEX BUIOB, B TOM YHCIIC
TPYNNOBBIX W  WHIUBUIYaIbHBIX KOHCYIbTAIUH,
TEKYIIEro KOHTPOJISI U MPOMEKYTOUHOU aTTeCTallun
VYyeOHas qocka

Pabouee mecto mpenonaBarens

KommuiekT yueOHo Mebenu Ha 25 o0yyaronmxcs
YueOHo-HarIsIIHBIE TTOCOOUS

IlepeHOCHON MYJIBTUMEAUNHBIN KOMIUIEKT

Hoctyn kK uHGOPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHOMN
cetn «MHTEpHET»

7-Zip GNU OTKpbITOE JHUIIEH3MOHHOE COTJIAIIeHUe
GNU General Public License. Office 365 Al
AKa,Z[eMI/IquKaSI IIoAIuMcCKa.

Adobe Acrobat Reader DC. OTkpbITO€ THUIIEH3NOHHOE
cornamenue GNU General Public License
Internet Explorer. Ilpenocrasisiercst B
Microsoft Azure Dev Tools for Teaching
Apache Open Office. Apache license 2.0 Google
Chrome becrratHoe nmporpaMMHOe 0OecriedeHue.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.

SHCKTpOHHaH OuOIHMoTeEYHAsd CHCTEMA «AKaI[eMI/IH».

pamKax

414042, r. ActpaxaHb,
yi1. MaructpanpHas, 18
Aynutopust Ne 311

[Tomerienue st CaMOCTOATENBHOM paboThI
KowmrmiekT yuebnoi Mmebenu Ha 25 o0ydarommxcs
Komneroreps! — 3 mrT.

414042, r. AcTtpaxaHb,
yi. MaructpanbHas, 18
Aynuropust Ne 112
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Joctyn k HHPOPMAITMOHHO-TETIEKOMMYHHUKAITHOHHOM
cetu «MIHTEpHET»

7-Zip GNU OTKpbITOE JTUIIEH3NOHHOE COTJIallIeHUEe
GNU General Public License. Office 365 Al
AxaneMudeckast oArmmcKa.

Adobe Acrobat Reader DC. OTKpbITOE JTHIICH3HOHHOE
cornmamenue GNU General Public License

Internet Explorer. IIpexocraBisiercst B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecmatHoe nmporpaMMHOE 0OecIieueHue.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.
DIeKTpoHHass OMOIMOTEYHAs CUCTEMA «AKATEMUSD.

[Tomerienue asisi CaMOCTOSTENHHOM pabOThHI 414042, r. AcTtpaxaHs,
KommuiekT yueOHoM Mebenu Ha 25 oOyyaronmxcs yi1. MaructpanbHas, 18
Kommbrorepst — 2 mrT. Aynutopus Ne 308

JocTyn Kk MHGOPMaIMOHHO-TEIEKOMMYHHUKAIIMOHHOMN
cetu «MHTEpHETY

7-Zip GNU OTKpbITOE JTUIIEH3NOHHOE COTJIAIlIeHUEe
GNU General Public License. Office 365 Al
AxanemMudeckast oaImmcKa.

3 | Adobe Acrobat Reader DC. OTkpbITOE JTHIIEH3UOHHOE
cornmamenne GNU General Public License

Internet Explorer. IlpenocraBnsiercst B pamkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecrmatHoe mporpaMMHOE oOecIieueHue.
VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.
DneKTpoHHass OMOIMOTEYHAsT CUCTEMA «AKATEMUS.

10. PEKOMEHAYEMASA JIUTEPATYPA

st 00yvaromuxcs

a) OCHOBHas yueOHas JuTepaTypa:

1. Anumos UI. A. u np. Marematuka: anreOpa 1 Hauyajia MaTEMAaTUYECKOTO aHAJIN3a,
reoMeTpus. Anredpa M Hayajla MaTEMaTHYeCKOro aHain3a (0a30BbIA W YTITyOJICHHBIH
ypoBHH).10—11 kmaccel. — M., 2017,

2. Atanacsia JI. C., byry3oB B. ®@., Kagomues C. b. u np. Maremaruka: airedpa u
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Havajla MaTeMaTu4yeckoro ananusa. ['eomerpus. ['eomerpust (6a30Bblii U yriTyOJICHHBIH
ypoBHH). 10—11 kmaccel. — M., 2017.
3. Maremaruka, I'puroppe B.Il., CabypoBa T.H.. 1-oe wu3nanue,2016r

Dnexrp.Bepcus https://academia-moscow.ru/reader/?id=173664

4. Marematuka. bammakoB M.WM..10-e wusmanme.2015 r DOnextp. Bepcun

https://academia-moscow.ru/reader/?id=165141

0) IonoTHUTEIbHAS yUeOHas JuTepaTypa:

1. bammakoB M.M. MaremaTuka: y4eOHMK IS CTYA. YUpexKACHUU cperd. mpod.
obpazoBanus. — M., 2015.

2. baimvakoB M. . Maremaruka. COOpHHK 3a71a4d Ipo(HIIbEHON HAINPaBICHHOCTH:
y4e0. mocobue IS CTyI. YIpeKJIeHHM cpe. mpod. odpazoBanus. — M., 2015.

3. bammakoB M.U. Maremartuka. 3agauyHuk: yae0. mocooue A CTy. YUPEKICHHUMA
cpen. mpod. oopazoanus. — M., 2015.

B) IEpeYEHb YUeOHO-METOIMYECKOr0 00ECTICUECHHS:

1. YueOGHO-MeTOauYeCKOE MOCOOME IO BBINOJIHEHUIO IMPAKTHUYECKUX padoT 1o
yueOoHor  mumcrummHe  OVJI.09  «Marematuka» 1o  mpodeccuun  cpeaHero
npodeccruonanbHoro oopazosanus 08.01.08 Macrtep OTAENOYHBIX CTPOUTEIBHBIX pA0OT

') UIHTEPHET-PECYPCHI:

1. www.fcior.edu.ru (MudopmMaimonHbie, TPEHUPOBOYHBIE M KOHTPOJIBHBIC
MaTepuabl).
2. www.school-collection.edu.ru (Enunas KOJUIEKIIAN U(POBBIX

o0pa3oBaTeNbHBIX PECYPCOB).

Jis npenogaBaresien

1. ®enepanbubiii 3akoH OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoi
Denepauumn.

2. Ilpuka3z MunucrtepctBa oOpa3zoBanud u Hayku P® ot 17.05.2012 Ne 413 «O06
YTBEPXKJICHUH (eepalibHOTO rOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHJIapTa CPEIHETOo
(TI0JTHOT0) O0ITIETO 00PA30BAHMS.

3. Ilpuka3z MunucrepctBa oOpazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O

BHeceHuu u3MeHeHuit B [Ipuka3 MunucrepctBa 06pazoBanus 1 Hayku Poccuiickoi
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https://academia-moscow.ru/reader/?id=173664
https://academia-moscow.ru/reader/?id=165141
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

®enepanuu ot 17.05.2012 Ne 413 «*“O06 yTBepx)aeHUN (PeaepaabHOTO TOCy1apCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHAApTa CPpeHEro (IMOJHOT0) 001Iero 00pa3oBaHus ».

4. Tlucemo JlemapramMeHTa TrOCYJAapCTBEHHOM MOJIUTHUKA B c(depe MOArOTOBKU
pabouux kaapoB u 1O MunucrepctBa o6pazoBanus u Hayku PD ot 17.03.2015 Ne 06-
259 «Pexomenpanuu Mo OpraHU3alyy TOJYYEHHs CpPEJHEro oOuiero oOpa3oBaHUs B
npenenax OCBOCHHMS 00pa3oBaTeNbHBIX MPOrpaMM CPeIHero MpodecCHOHaTBLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOrO 0Omero oOpa3oBaHUs C Y4YeTOM TpeOOBaHUIA
denepandbHBIX TOCYAApCTBEHHBIX 00Opa3oBaTENbHBIX CTaHAAPTOB U  MOJy4aeMoOil
poQeCCuu WK CIEeNUATLHOCTH CPETHEr0 MPOPECCUOHATIBHOTO 00pa30BaHU.

5. [IlpumepHas ocHOBHas oOpa3oBaTelbHas MporpamMma CpeAHEero OOIIero
oOpa3oBaHMs, OJOOpeHHas  pemieHueM  (eaepasbHOro  y4eOHO-METOAMYECKOTO
oObeuHeHus 1o 0b1emMy oopazoBanuto (IpoTokost oT 28 utonsa 2016r. Ne2/16-3)

6. barmvakos M. M. Maremarnka: KH. JUTsl pEMoAaBaTesl: METOI, Tocooue. — M.,
2014

7. bamvakoB M. U., lpiranos I1.1. Meroaudeckoe mocobue Iyl MOATOTOBKH K

EI'D. —M,, 2013.

11. OCOBEHHOCTH OPTAHU3AIIMU OBYYEHUS IO YYEBHOM
JANCHUIIJIMHE JIs1 UHBAJIMIOB U JIMI C OTPAHNYEHHBIMHA
BO3MOKHOCTAMMU 3/10POBbBS1

Jlist oOy4Jaronuxcs U3 Yucia HHBAJIUIOB U JIMI C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU
3I0pPOBbSI HA OCHOBAaHWW MUCHMEHHOTO 3asBJICHUs yueOHas qucuuiuinHa «MaremaTukas
peanu3yeTcss ¢ y4eToM OCOOCHHOCTEH MCUXO(pU3UUECKOTO PAa3BHUTHS, WHIUBUTYAIbHBIX

BO3MOYKHOCTEH M COCTOSTHUS 3/I0POBbsI (Jlajiee — MHIUBUTyAIbHBIX OCOOCHHOCTEN ).

12. KOHTPOJIb M1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEFHOU

JUCHHAIIJINHBI
Pe3yabTaThl 00yueHus Kpurepun ouenku MeToabl OLIeHKH
B pe3ynbTaTe 0CBOCHHS AUCUUTUIAHBI Onenka «OTINYHO»: OTBETHI HA Onenka
00y4aroIUiCs TOKEH 3HATh: IOCTaBJICHHBIE BOIIPOCHI U3J1aratoTCs IEeITeIbHOCTU
0 MaTEMATHKE KaK 4YaCTH MUPOBOM | JIOTUYHO, TOCJIEA0OBATEIBHO U HE oOydJaronuxcs npu
KYJbTYpPbl 1 MECT€ MATEMATHUKH B TpeOYIOT IOMOJIHUTEIbHBIX MMOSCHEHUI. | BBHITTOJHCHUH U
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COBPEMEHHOW LIMBWIIN3AIUH, ClIOcO0axX
OIMCaHUA SIBJICHUN PEAJIbHOIO MUPA HA
MaTEMaTHYECKOM SI3BIKE;

- 0 MaTeMaTUYECKHUX MOHATUAX KaK
BAKHEUIIINX MAaTEMAaTUYECKUX MOJCIIAX,
ITO3BOJIAIOIIMX ONKCHIBATH U U3y4aTh
pa3HBIE NIPOLIECCHI U SIBICHUS;

- BO3MOKHOCTH aKCHOMAaTUYECKOIO
IIOCTPOCHHSI MaTEMaTUYECKUX TEOPHIL;
- METO/BI JOKA3aTENIbCTB U
QJITOPUTMOB PEIICHNUs, KaK X
IIPUMEHSATH, IPOBOJUTH JOKA3aTEIIbHBIC
pacCcyXJIeHHs B X0/l PELICHHUS 3a/1ay;

- IIPUEMBI PELICHMS] PAllMOHATIBHBIX
Y UPPALMOHAIIBHBIX, [I0KA3aTEJIbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKUX
YPAaBHEHUN U HEPABEHCTB, UX CUCTEM;

- Kak HCI0JIb30BaTh TOTOBbIE
KOMITBIOTEPHBIE IIPOTPAMMBI, B TOM
quClIe JIs IOUCKA IYTH PELICHUs U
MJUTFOCTPALIMK PEILECHUs YPABHEHUN U
HEPaBEHCTB;

- 00 OCHOBHBIX MOHATHSX
MaTEMaTHUYECKOI0 aHAJIN3a U UX
CBOMCTBAX, XapaKTepU30BaTh
noBeJieHHe (PYHKIMH, UCII0JIb30BaTh
ITOJIyYEHHBIE 3HAHUS JUIsl OTIUCAHUS U
aHaIM3a PealIbHbIX 3aBUCUMOCTEH;

- OCHOBHBIE ITOHATHS O TUIOCKUX U
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX
¢burypax, uX OCHOBHBIX CBOMCTBAX;

- TeoMmeTpuyecKkue QUrypbl Ha
YepTekKax, MOJEIAX U B peaIbHOM
MHpE; IPUMEHSATh N3yYEHHbIE CBOWCTBA
reoMeTpuueckux Guryp u Gopmyn s
peLIeHUs TEOMETPUYECKUX 3a1a4 U
3a/1a4 C IPAKTUYECKUM COAECPKAHUEM;

- 0 Mponeccax U SABJICHUSX,
HMMEIOIIMX BEPOSATHOCTHBIA Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
peanbHOM MHUPE, OCHOBHBIX ITOHATHUAX
3JIEMEHTapPHON TEOPHUH BEPOSATHOCTEM;
HaxOJUTh U OLIEHUBATH BEPOSTHOCTH
HACTYIUJICHUS COOBITUI B MPOCTEUIITNX
MIPAKTUYECKUX CUTyalUsIX U OCHOBHBIE
XapaKTEPUCTUKH CITy4alHbBIX BEJINYNH;
- HCIIOJIB30BaTh FOTOBBIE
KOMITBIOTEPHBIE TPOTPaMMBI IIPH
pEIIeHNN 3aay.

B pe3ynbrare ocBOCHUS TUCIUTUINHBI
00yYaroImuics T0KEH YMeThb:
- CAMOCTOSITENIFHO ONPEACIIATH LIEIH

ITonHO packpeIBatOTCS MPUUUHHO-
CJIE/ICTBEHHBIE CBSI3U MEKY
SBJICHUSIMU U COOBITUSIMU. [JlenaroTcst
000CHOBaHHBIE BHIBOJIBI.
JIeMOHCTpHPYIOTCS TITyOOKUE 3HAHUS
MaTeMaTHKH, BIaJICHUE
MaTeMaTUYeCKUMU TEPMUHAMU U
MOHSATUSMH.

OneHnka «Xopo1o»: OTBETHI Ha
IIOCTaBJIEHHBIE BOIIPOCHI U3JIaratoOTCst
CHUCTEMAaTHU3UPOBAHO U
II0CJIeI0BaTeNbHO. Mcnonp3yrores
OCHOBHBIE MATEMATHYECKUE TIOHATHS,
TEOPEMBI, AaKCHOMBI, CBOICTBA, HO B
HEIOCTaTOYHOM 00beMe. MaTepuan
M3JIaraeTcsi yBEPEHHO.
JleMoHCTpHpYyETCS yMEHUE
aHaJIM3UPOBATh MaTepUall, OJHAKO HE
BCE€ BBIBOJIbI HOCSIT
apryMEHTHUPOBAHHBIN U 10Ka3aTEIbHBIN
xapakrtep. Mcnonb3yercs

MaTeMaTUYCCKass TCPMHUHOJIOTHA B pCUH.

OueHka «Y 1OBIETBOPUTEILHO»:
JIOTyCKaOTCA HapYyILLICHUS B
MOCJIEA0BATEIbHOCTH U3JI0KEHUS.
HNmeroTest ToNbKO OCHOBBI 3HAHUU.
JleMOHCTpHUPYIOTCSI TOBEPXHOCTHBIE
3HaHUs BOIIPOCA, C TPYAOM PEIIAKOTCS
KOHKpEeTHbIE 3a1auu. Mmerores
3aTPYAHEHHMS C BBIBOJAMM.
Henocrarounoe Binagenue
MaTeMaTUYECKON TEPMUHOJIOTHEN.
Ouenka «HeynoBineTBOpUTETBHOY:
Marepuan uznaraercs
HEMNoCIeI0BaTeNbHO, COMBUYUBO, HE
MPEICTABIISIET ONPEACIIEHHON CUCTEMBI
3HaHWH 1o gucruiimHae. He
MPOBOJUTCS aHAIU3. BeIBOABI
OTCYTCTBYIOT. OTBETHI Ha
JIOMTOJTHUTEbHBIE BOIIPOCHI
OTCYTCTBYIOT. He3nanue
TEPMHUHOJIOTHH.

3aInTe
pE3yIbTaToOB
MIPaKTUYECKHX,
1a00paTOPHBIX
3aHATHH,
BBITIOJITHCHHH
JIOMAITHUX padoT,
ompoca,
pe3yIbTaToOB
BHEAYAUTOPHON
CaMOCTOSTEIIbHON
paboThI
obOyyJaronuxcs,
KOHTPOJIbHBIX
pabdoT U Ipyrux
BUJIOB TEKYIIIETO
KOHTPOJIS.

Onenka
JeATEIILHOCTH
00y4aromuxcst Mpu
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NEeSITeIbHOCTH U COCTABIISITh TUTAHBI
NEeSITeIbHOCTH; CAaMOCTOSITEIbHO
OCYIIECTBISATH, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JIEATEIbHOCTD;
MCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI
IUIS TOCTUKEHUS IIOCTaBJICHHBIX 1eIei
U peayin3aluy IJIaHOB e TeIbHOCTH;
BBIOMpATh YCIEIIHbIE CTPATETUH B
Pa3IMYHBIX CUTYaIUsX;

- TPOAYKTHUBHO OOIIATHCS U
B3aMMO/ICVCTBOBATH B IIPOLIECCE
COBMECTHOM J1€ATeIbHOCTH, YUUTHIBATh
MO3UIUH IPYTHX YYACTHUKOB
JesITeNIbHOCTH, 3G (HEKTUBHO pa3peuiaThb
KOH(JINKTHI,

- TPOSBISATH TOTOBHOCTH U
CIIOCOOHOCTH K CAMOCTOSITEITBbHOM
nH(OPMALIMOHHO-TIO3HABATEILHOM
JeSTEeTbHOCTH, BKJIIOYasi YMEHHE
OPUEHTHPOBATHCS B PA3IUYHBIX
HMCTOYHUKAX HHPOPMAIIHH, KPUTUICCKU
OLICHUBATh U UHTEPIPETUPOBATH
nHPOPMAIIHIO, TIOTYIaeMYIO U3
Pa3IMYHBIX UCTOYHUKOB;

- OpPraHU30BBIBATH CBOIO
MO03HABATENbHYIO, Y4eOHO-
HCCIIEIOBATEIBCKYIO U IPOCKTHYIO
JesTeNbHOCTb,

- paspemiath NpoOIeMbl U
CaMOCTOSITENTbHO UCKATh METO/IbI
peleHHsI MPaKTHYECKUX 3a/1a4,
MIPUMEHSTh Pa3JIUYHbIE METO/IbI
TTO3HAHUS;

- SICHO, JIOTHYHO U TOYHO M3JIaraTh
CBOIO TOUYKY 3pEHHsI, UCTIOJIb30BaTh
aJIeKBAaTHBIC SI3BIKOBEIE CPEJICTBA;

- OCO3HaBaTh COBEpLIaeMble JecTBUS
Y MBICITUTEIIbHBIE TIPOIIECCHI, HX
pE3yNbTaThl U OCHOBAHUS, TPAHHIIBI
CBOETO 3HAHMS U HE3HAHUS,
OCYILECTBIISATH MIOCTAHOBKY HOBBIX
MO3HABATENBHBIX 33/1a4 U CPEICTB IS
WX JIOCTHXKEHUS;

- WCKaTh ¥ PUHUMATh PEIICHUS,
MPOSIBJISTH COOOPA3UTETBHOCTD U
WHTYUIIIIO, PAa3BUTOCTh
MPOCTPAHCTBEHHBIX MPEICTABICHUN;
CTIIOCOOHOCTH BOCIIPUHUMATH KPAacoTy U
TapMOHHIO MUDA.

BBITIOJTHCHUH U
3aluTe
pe3yabTaToB
MPAKTUYECKUX
3aHATHH,
BBIMIOJTHEHUH
JIOMAIIHUX padoT,
orpoca,
KOHTPOJIbHBIX
paboT u apyrux
BUJIOB TEKYIIIETO
KOHTPOJISL.
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PELIEH3U 1
Ha pabo4yi0 mporpammy no yueGHOH AMCLMIIMHe «MaTemaTkay CpeaHero
NpO(eCCHOHANbHOrO 06pa3oBaHus s npogeccun 08.01.08 Mactep
OTACIOYHBIX CTPOHUTEIBHBIX PAOOT  Bhi[101HEHHYIO lpenojasaressimMu

C.A.Jlpo3noBoii u A.I1.JlykoHuHOIA.

PaGouas mporpamma paspaborana ua ocHose NIPUMEPHOM NporpamMmbl
o0uieobpasoBaTenbHON  y4eBHOM AUCUMIIMHBI  «Marematukay s
NPOGECCHOHANBHBIX  06pa3oBaTebHBIX OpraHu3auuit PEKOMEHI0BaHHOH
PefepanbHbIM OCYAaPCTBEHHBIM ABTOHOMHBIM yupexaenuem «PeaepanbHbiit
MHCTUTYT pasBUTHA oOpaszoBanusa» (OIAY «DUPO») B kauecrse NPUMEpHO
HPOTPaMMBl IUTA  peanu3aliy OCHOBHOH NpO(ecCHOHaNbHOH 06pa3oBaTeabHOIl
nporpammbl - CITO Ha Gase ocHoBHOro o6iero 00pa3oBaHus C MOTyYEeHHEM
cpeanero obuiero obpasoBanus npotokon Ne 3 or 21 mions 2015 B
PErHCTPaUMOHHbIH HOMep peuensuu 381 ot 23 mionst 2015 r. LAY «DUPOy.

[Tporpamma Brmouaer B cebs cremyrowue pasjensl:
[ToscHurensHas 3anucka
-Ob1was xapakTeprcTika yueGHON AUCLMMIHHB! «MaTeMaTHKay
-Mecto yueGHoit AncumunInKbl B yueGHOM mnane
-PesynbTaThl 0OCBOCHMSs YueGHOM AUCUMNAKHD]
-Conepxanue y4eOHON AHCLMIIHHD]
-Temaruueckoe mianuposanne
-XapaKTepHCTHKA OCHOBHBIX BUIOB Y4eGHOM AeSTeNbHOCTH CTYJAEHTOB
-Y4eGHO-MEeTOAHYECKOe U MATePHATBHO-TeXHHYECKOe obecrieueHne NporpamMmbl
Y4eOHON AUCUMIUIHHBI « Mamemamukay.

HanmenoBanue pas/ienoB AHCUMILIHHDL:

«Pa3pgen 1. Aunrebpa», «Pasaen 2. Hauana MateMaTH4eckoro aHanuzan, «Pasznaen 3.
KombuHatopuka, crarucrika u Teopus BeposTHOCTeH», «Pasnen 4. 'eomerpusy,
U3YJCHHE KOTOPBIX MO3BOJSET O0YHAIOLMMCS MOTYYHTh HEOGXOANMBIE 3HAHMUS
AJIS TIPOBE/ICHHS] MATEMaTHYECKUX PacyeToB.

HToroBelii KOHTPO/IL IPOBOAMTCS B BHAE HK3aMeEHA.

[MosicnuTenbhas 3anucka BIIOYaeT Les, 3a/1a4H4, KOTOpbIe COOTBETCTBYIOT
COACPHAHMIO M  METOJaM  MpEeANojiaraeMoil  JesTeNbHOCTH, yKa3sblBaeTcs
HA3HAYCHHE NPOrpamMMbl. YKaszaHbl TpeGOBaHUS K Pe3yNbTaTaM OCBOCHHS y4eOHOI
AMCLUMTIIHHBI M ONPENENCHB! B  COOTBETCTBMM C  TEOPETUYECKHMH M
NPaKTHYECKUMH [TyHKTAMH TPOrpamMMbl.

Conepxatenbhas 4acth paboyeii MpOrpaMMbl  pacKpbiBa€T OCHOBHBIE
Pasienbl, B KOTOPbIX O0O3HA4YeHbl TEeMbl 3aHATHH, OPHEHTHPOBaHHbIE Ha
NOJy4€HHE 3alIaHMPOBAHHOIO O0LIEro pesyinbTarta 06ydeHus. B TeMaTHYeCKOM
IUIaHE  yKasaHa MOC/Ie0BaTeNbHOCTh TEM, pacnpeleneHbl Yachl [0 TeMaMm,
OTAC/IBHO BBIICICHbI 4aChl HA CAMOCTOATENbHYIO PabOTY 0BYYarONIHXCS.

Marepnan nporpammsl cooTBeTCTBYET cneurduKe npeaMera, a CHHCOK
JIMTEpaTypBl - COACPXKAHHMIO pabouel MporpaMmsi.

JlanHas paGouas nporpamma MoxeT GbiTh PDEKOMEHIOBaHa /Il U3YYEHMs

RIHL  «Maremarukay BMEPAR ST RN EROSH muwe AACY 1o

JI.A.YykaHosa



