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1. OBas xapakTepucTuKa paboyeif mporpaMmel y4eGHOro mpeaMeTa

1.1. Mecto y4eGHOro npeaMeTa B CTPYKTYpe OCHOBHON 00pa30BaTeIbHON IIPOrpaMMBl

YueOHbIH npeaMer «MarteMaTikay sBIIsSeTcs 06A3aTeNBHOM 4YacThIO 0OIIE00Pa30BATENBHOIO
y4eOHOro LUKJIa OCHOBHOM 06pa3oBaTeNnbHOM mporpaMme! B cooTBeTcTBHA ¢ OIOC CITO 1o crnenuas-
HoctH 38.02.07 BaHkoBCKOE €10

1.2. lenb ¥ naHMpyeMble pe3yIbTaThl OCBOEHHUS yIeOHOTO IpeMeTa:

Lenb ocBoeHus yuebHOro mpemmera «MaremaTHKa»: OCBOEHHE OOYYAIOMMMHUCS COLCPKAHUS
y4eOHoOro npeamera «MarteMaTika» U JOCTHXESHHUE PE3y/IbTATOB ¢€ H3yUCHHS B COOTBETCTBHH C Tpedo-
BanusiMu ®I'OC COO ¢ yuerom mpodeccruonansHoi HanpasienHocta ®IOC CIIO.

Pe3ynbTaTel n3ydeHHs y4eOHOro mpeaMeTa:

JMYHOCTHBIE:

1) rpaxkxIaHCKOTO BOCIIMTAHUA:

c(hOPMHUPOBAHHOCTH IPAXKIAHCKOM MO3UIMH 00yYarOIEerocs Kak akTHBHOTO H OTBETCTBEHHOTO
4JIEHa POCCUACKOro OOIIeCTBa, IPEACTABICHHE O MAaTEMaTHYECKUX OCHOBaX (DYHKIMOHHPOBAHHSA pa3-
JIAYHBIX CTPYKTYD, SIBJICHUH, IPOLENYp IPaXkIaHCKOro 00IIecTBa (BHIOOPHI, OIPOCH! U APYTOe), yMEHHE
B3aHMOJICHCTBOBATD ¢ COLMANBLHBIMHE HHCTUTYTaMHU B COOTBETCTBHH € MX QYHKI[UAMH U HasHAUCHHUEM,

2) NaTPHOTHYECKOTO BOCIIMTAHHS:

ChpOpMHPOBAHHOCTE POCCUHCKOM IPAKIAHCKOM HASHTUIHOCTH, YBAKEHHS K IPOLITOMY H HACTO-
AIEMY POCCUHCKON MAaTeMaTHKH, IIEHHOCTHOS OTHOIICHHE K JIOCTHIKEHHAM POCCHICKMX MATEMATHKOB
M POCCUHCKON MaTeMaTHYeCKOH IIKOJIBI, HCIIONb30BAHUE STUX AOCTHKEHUH B IPYTHX HAYKaX, TeXHOJIO-
TUSX, chepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHE JyXOBHBIX IEHHOCTEH POCCHHCKOro Hapojaa, chOpMHPOBAHHOCTh HPABCTBEHHOTO CO-
3HAHHS, STHYECKOI0 MOBEJACHUS, CBA3AHHOTO ¢ IPAKTHYSCKUM IPUMEHEHUEM JTOCTHKSHUMN HAYKU U Jes-
TEJIBHOCTBIO YUEHOT0, 0CO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOWUMBOrO OYAyLIEro;

4) 5CTETHUYECKOTO BOCIIUTAHUS:

SCTETHYECKOE OTHOIICHHUE K MUPY, BKIIOYasl 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00b-
CKTOB, 3a/la4, PELICHUH, PacCyXAECHUH, BOCTIPHUMYHBOCTh K MaTEMATHIECKUM aClleKTaM Pa3JIMYHBIX BU-
JIOB UCKYCCTBA;

5) GU3U4ECcKOro BOCITHUTAHHS:

cOPMUPOBAHHOCTL YMEHHUS IPUMEHSTh MaTEMAaTHYECKUE 3HAHUS B HHTEPECcax 3/J0POBOrO H 0e3-
OIIacHOro odpasa KU3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3I0POBBIO (30pOBOE ITHTAHHUE, COATAH-
CUPOBAHHBIA PEKUM 3QHATHH U OTIBIXA, PETYIIApHAsd GU3NUecKass aKTHBHOCTD), GH3UUECKOE COBEpIIEH-
CTBOBAHHE IPU 3aHATHIX CIIOPTUBHO-03I0POBUTEIBHOMN AeSTEILHOCTEIO;

6) TpyAOBOTO BOCITUTAHHS:

FOTOBHOCTB K TPY/y, OCO3HAHHE LIEHHOCTH TPYOIIOOHS, HHTEPEC K Pa3NIHYHBIM chepam npodec-
CHOHAJIBHOH IEATEIBHOCTH, CBA3aHHBIM C MAaTEMAaTHKOH H €& MIPHIOXKSHUSIMH, yMEHHE COBEPLIATH OCO-
3HAHHBIHA BBIOOP Oyayweld mpodeccus H pealn3oBbIBaTh COOCTBEHHBIE KM3HEHHbIE [UTAHBI, TOTOBHOCTD
M CIIOCOOHOCTb K MaTE€MaTHYECKOMY 0OPa30BaHUIO M CaMOOOPA30BAHMIO Ha IIPOTSIKSHHUM BCEH JKH3HH,
FOTOBHOCTB K aKTHBHOMY YYaCTHIO B PEIIICH UM IPAKTHYECKHX 3a1ad MaTeMaTH4YeCKOM HallpaBIEHHOCTH;

7) 3KOJIOTHYECKOTO BOCITUTAHHS:

cbOpPMHPOBAHHOCTh JKOJIOTHYECKOM KYNBTYphl, MOHUMAHHE BIHSAHHS COLMAILHO-3KOHOMHYE-
CKHX MPOLECCOB Ha COCTOSAHHME MPUPOAHON M COLMAIBHOH Cpesbl, 0CO3HaHHE INIOBAIBHOrO XapakTepa
3KOJIOTHYECKUX MPOOIIEM, OpHEHTAIlNS Ha IIPHMEHEHHE MaTeMaTHUYECKUX 3HAHMH JUIS pelleHHs 3a1a4 B
00JIaCTH OKpYXAIOIeH Cpe/ibl, INIAHUPOBAHKE IIOCTYIIKOB U OIEHKH UX BO3MOYKHBIX ITOCNIEACTBHM JUIS
OKPYXarOLUEH Cpeibl;

8) IEHHOCTH HaYYHOTO [TO3HAHHUA:

Ch)OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3sBHTHSA
HAayKH U OOLIECTBEHHOH MPAKTUKH, TOHUMAHUE Ma1leMaTHYECKOH HAYKH Kak chephl UelToBeUeCKOH aes-
TEJILHOCTH, 3TAIlOB €€ PAasBUTHS M 3HAYUMOCTU UL Pa3BUTHS LIUBUIIM3ALMH, OBIAACHHIE SI3bIKOM MaTe-
MAaTHUKK U MaTEMaTHIECKOH KYJIbTYPOH KaK CPEACTBOM ITI03HAHHSA MUPA, TOTOBHOCTh OCYLIECTBIATE IIPO-
SKTHYIO U HCCIICJIOBATENIbCKYIO NEATSIBHOCTD HHIUBUAYATIBHO U B IPYIIIIE.



MeTanpeaMETHERIEC:
a) 6a30BBle JIOTHYECKHE JAEHCTBUS KaK 4acTh IIO3HABATEIbHBIX VHMBEPCAJIBHBIX yUeOHBIX JIeH-
CTBUM:

BBISBJISITh UM XapaKTepPU30BaTh CYLIECTBEHHbIE NPU3HAKH MAaTCMaTUICCKUX 0OBEKTOB, TTOHATHH,
OTHOILEHUH MEKIY MOHATHAMHE, GOPMYJIMPOBATE ONIPEALIICHUSA TIOHSTHH, yCTAHABIMBATD CyIECTBEHHbIA
IpU3HaK KiacCH(PUKaAIlMU, OCHOBAHUS UL 06061EeHHs ¥ CPaBHEHU S, KPUTEPUH IIPOBOIMMOIO aHAIN3A;

BOCIIPMHUMATh, GOPMYIHPOBATh U IpeoOpa30BHIBATh CYKIECHUS: Yy TBEPAUTESTIbHBIE M OTPHLATENIb-
Hble, eMUHUYHEIE, YaCTHBIE ¥ 00IIHe, YCIOBHBIEL,

BBIABJISTH MaTeMaTUUYSCKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPSHUS B dakTax, TaHHbIX,
HAOMIONEHUAX ¥ YTBEPKACHUAX, IPEUlaraTh KpUTepUu Ul BBISBJICHUA 3aKOHOMEPHOCTEHN U IIPOTHUBO-
peuuit;

JIeNaTh BBIBOJBI C MCIIOJE30BaHUEM 3aKOHOB JIOTHKH, ICAYKTUBHBIX U HHIYKTHBHBIX yMO3AKIIIO-
YCSHMIM, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSTEIBHO A0KA3aTeIbCTBA MATEMAaTHIECKIX yTBepKAEeHUH (IIPAMBIE U OT IIPO-
TUBHOTO), BBICTPAaUBaTh apryMEHTALIUI0, MPUBOAUTE NPHUMEPEl ¥ KOHTPIPUMEPBI, 060CHOBBIBaThH COO-
CTBEHHBIE CY/KIE€HUS U BEIBOJBI,

BEIOMpATh CIIOCO0 pelteHus y4eOHOM 3amaun (cpaBHUBATb HECKOIBKO BApHAHTOB PEILCHHS, BbI-
Oupars HauboJee MOAXOMAIIMH ¢ YIETOM CaMOCTOSATEIPHO BBIICICHHBIX KPUTEPHUEB).

0) 6a30BbIE UCCIIEIOBATENBCKHE IEHCTBHS KaK JacTh II03HABATEILHAIX YHUBEPCATBHBIX yued-
HBIX JeHCTBHMN:

MCTIONB30BaTh BOIPOCH KaK MCCIIENOBATENbCKHM HHCTPYMEHT IO3HaHHS, HOPMYIHPOBATE BO-
IPOCHI, GUKCUPYIOLIHE IPOTHBOPEUHE, IpodneMy, yCTaHABIUBATh HCKOMOE ¥ TAHHOS, dbopMHUpOBaTh I'H-
II0TE3Y, AprYMEHTUPOBATh CBOIO IO3UIIHIO, MHEHUE;

IPOBOJMTH CAMOCTOSTENBHO CINIAHMPOBAHHBIA SKCIICPUMEHT, HCCICOBAHUE M0 yCTAHOBICHHIO
0COBEHHOCTEH MATEMaTHIECKOTO 0OBEKTa, SBIIEHMUS, IPOLECCA, BBIBICHUIO 3aBUCUMOCTEH MeKIy 00B-
€KTaMH, SIBJICHUSIMU, IPOLIECCAMU;

CAMOCTOSITENILHO (hOPMYITMPOBATE 0G0GIIEH S U BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOO-
JIeHMs, UCCIIEAOBAHUs, OLIEHMBATE TOCTOBEPHOCTD MOMyYSHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IICHHH;

IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE IIPOIECCa, @ TAKKS BBIABUIATE NPEANOI0KEHHUS O €T0 pas-
BUTHH B HOBBIX yCIIOBHSX.

B) paboTa ¢ HHpOpPMAIHeR KaK JacTh I03HABATENbHBIX YHUBEPCATBHBIX YICOHBIX NEHCTBHH:

BBIABJIATE Je(GULUTHI MHPOPMALUH, JAHHEIX, HEOOXOMUMBIX I OTBETA Ha BONIPOC M IS pelle-
HUS 3a]a4y;

BBEIOUPATH HHPOPMALHIO U3 HCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAIH3UPOBATh, CHCTEMATH3HPOBATH
¥ MHTEpPIIPETUPOBATh HH(OPMAIMIO PA3THYHBIX BUIOB U HOPM IIPEACTABICHHUS;

CTPYKTYpHpPOBaTh HHPOPMALIHIO, IPEJICTABIIATE €€ B PA3/INYHbIX (HOpMax, HITFOCTPUPOBATE Ipa-
buuecky;

OIIEHUBATD HAJEKHOCTh HHPOPMAIIUH I10 CAMOCTOSTENBHO CHOPMYITMPOBAHHBIM KPHTEPHUAM.

B) yMeHHs OOIIEHHS KaK 4acTh KOMMYHHKATHBHBIX YHUBEPCANBHBIX Y4eOHBIX ACHCTBUH:

BOCIIPUHHMATH ¥ (JOPMYIIPOBATh CYKAECHHS B COOTBETCTBUHU C YCIOBHAMHU H LENAMH oO1eHus,
SICHO, TOYHO, FPAMOTHO BBIpakaTh CBOIO TOUKY 3PEHM B YCTHBIX U MHCBMEHHBIX TEKCTax, aBarh MOsC-
HEHUS TI0 XOJy PellleHUs 3a/1ayi, KOMMEHTHPOBATh [IOTy4eHHbIA PE3yNbTaT;

B X0JI€ 00CYIKIEHHUS 3a1aBaTh BOTIPOCHI 11O CyLIECTBY 06CY A IaeMOoit TeMBI, IPOGIEMbI, pelaeMoH
3aj1auH, BLICKA3bIBATh MJEH, HalleJIeHHbIE Ha TIOMCK PEIIEeHH s, COIIOCTABIATh CBOH CYKIEHHUS C CYKICHH-
SMH IAPYTHX YIaCTHHKOB JIMATOTa, OGHAPYKUBATh PA3NMUUMe U CXO/ICTBO MO3UIMH, B KOPPEKTHOH bopme
GopMyTHpOBaTh Pa3HOIJIACHS, CBOH BO3PAKSHUS;

TIPECTABNIATh Pe3yIbTAThl PIUCHHUS 3a1a4H, SKCIIEPUMEHTa, HCCIIeIOBaHHs, IIPOCKTA, CaMOCTOS-
TeTBHO BBIOUPATh GOPMAT BBICTYILIEHHS C YUETOM 3a7ad MIPE3EHTALUA ¥ OCOOCHHOCTEH ay IMTOPHH.

F) YMEHUsS CaMOOpraHu3alyy KakK 9acTb PETYJTUBHBIX YHUBEPCAJIBHBIX y‘Ie6HI>IX JIeHCTBUM:



COCTaBJIATS IUIaH, AITOPUTM PelIeHUs 3a1a4H, BBIOUPATh CIIOCO0 PEUICHUS ¢ YUETOM HMEIOIIUXCS
PeECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PElICHHH ¢
y4€TOM HOBOH HH(OPMaLIUH.

1) YMEHUS CAaMOKOHTPOIIS KaK YacTh PETryIATUBHBIX YHUBEPCATIbHBIX YYeOHBIX NEHCTBHM:

BJIQJICTh HaBbIKaMH I103HABATEJIBHOHN peIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBHMH U MBIC-
JIMTEJIBHBIX NIPOLIECCOB, UX PE3YJIBTATOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOIIS IIpollecca U
pe3ynbTara pelleHUsl MaTEMAaTHUESCKOM 3a1auu;

NPEABHAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPY PELICHUH 3a/1a4ul, BHOCUTH KOPPEKTHBBI
B JIEATENBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWJEHHBIX OIIHOOK, BBISBICHHBIX TPYIHO-
CTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH B YCIOBHSAM, OOBICHATh IIPHUUHBI JOCTH/KSHUS WK
HEZOCTH/KEHUS pe3yJIbTaTOB NEATEIbHOCTH, HAXOJUTh OLINOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.

€) YMEHUS COBMECTHOHN EATEIBHOCTH

IIOHMMATh U UCIIOIB30BATh IPEUMYIIECTBA KOMaHHOU U HHAUBUAYAIbHOU padOoThI PH pPELIEHHH
y4e0HBIX 3aJa4, IPHHUMATD 11eJIb COBMECTHOMN JESITENIEHOCTH, ITAHHPOBATh OPraHU3al[HI0 COBMECTHOMN
paboTel, pacnipeesaTh BUABI PadOT, JOrOBapUBATECS, 0OCYKAATh MPOLECC U Pe3yIbTaT padoTsl, 0006-
I1aTh MHEHUS HECKONIBKUX JIIOJIEH;

y4acTBOBATh B I'PYIIIOBBIX opmax paboThl (00CykaeHUsA, OOMEH MHEHUH, «MO3TOBBIE LITYPMBI)
U HHBIE), BBIIIOJIHATE CBOIO YacTh paOOTHI U KOOPAUHUPOBATH CBOU ASHCTBHUS C JPYT'MMHU YJICHaMHU KO-
MaHJIbl, OLIEHUBATh KayeCTBO CBOETO BKJIaja B OOIIWI MPOAYKT MO KPUTEPHUSIM, CHOPMYIHPOBAaHHBIM
y4aCTHHKaMH B3aUMOJEHCTBHUS.

peMETHEIE:

1) Bnagenre METODAMHU JOKA3aTENBCTB, AJITOPUTMAMU PELICHHUS 3a/a4; YMEHHE HOPMYJIHPOBAThH
OIIpENIEIIEHHS], aKCUOMBI U TEOPEMBI, IIPUMEHATH UX, IIPOBOIAUTH JTOKA3aTEIbHBIC PacCYXICHHS B XOJ€
peleHus 3a1ay;

2) YMEHHUE ONepUPOBATh MOHATHAMMU: CTENEeHb YHCIIA, JIOrapu(M YHCIa; YMEHHE BBITOJIHATD BEI-
YHCJICHHE 3HAYCHUHN U NpeoOpa30BaHUs BBIPAKEHUH CO CTENEHAMH U JiorapudMaMH, Mpeodpa3oBaHUsI
IpOOHO-pallHOHANBHBIX BBIPAKEHHUIA;

3) yMEHHUE ONepUpOBaTh MOHATUAMHE: palliOHAIbHBIE, HPPAIlHOHATBHBIE, IOKa3aTebHEIE, CTENEH-
HBIE, JIOTapU(PMUYECKUE, TPUTOHOMETPHISCKIE YPaBHEHHS U HEPABEHCTBA, UX CHCTEMBI,

4) yMeHye onepupoBaTh MOHATHAMHU: GYHKIIHS, HEIPEPhIBHAS YHKIMS, IPOH3BOIHAs], TIEPBOOO-
pasHasi, ONPEAEICHHBIN HHTErpajl, yMEHHE HaXOAUTh IPOU3BOAHBIC 3JIEMEHTAPHBIX OYHKIIHM, HCIOJIB3YS
CIIpaBOYHBIE MAaTEPHAIIBI; HCCIEAOBATh B IPOCTEHINNX ciIydasx (YHKIHH Ha MOHOTOHHOCTh, HAXOIUTH
HauOOmNbIIME U HaMMEHBIINE 3HaUeHUs (YHKUHUH; CTPOUTh rpadiK¥ MHOTOWISHOB C MCIIOJIb30BAHHEM
anmnapaTta MaTeMaTH4eCKOro aHaJIM3a; IPUMEHSTh IPOU3BOIHYIO IIPH PEIIEHHH 3alad Ha IBH/KEHHeE; pe-
II1aTh NIPAKTHUKO-OPUEHTUPOBAHHBIC 3a/1a4l Ha HauOOJbIIHEe M HAaMMEHBIINE 3HAYCHHUS, Ha HAXOXKICHHUE
IIyTH, CKOPOCTH U YCKOPESHUS,

5) yMEHHUe ONeprupoBaTh NOHATHIMU: palliOHaNbHas GYHKIUS, T0Ka3aTelbHast GYHKIUS, CTEIEH-
Hasg QyHKIHS, Jorapupmudeckas GyHKUHUS, TPHIOHOMETpHUUeCKHe QYHKIMH, OOpaTHEIE QYHKIUH; yMe-
HHE CTPOUTH I'paUKH U3yUYSHHBIX (YHKIUH, HCIOIB30BaTh IPpadUKH IPU U3yYEHHH NIPOLIECCOB U 3aBH-
CUMOCTEH, NIPH PELICHUH 3a7a4 U3 IPYTUX yueOHBIX IPEAMETOB U 3a/1a4 M3 pealbHOU KU3HH; BBIPAKaTh
bopMyIaMU 3aBUCUMOCTH MEXIY BETHIMHAMU;

6) yMeHHe pelaTh TeKCTOBBIE 3a/Ja4d Pa3HBIX TUIIOB (B TOM YMCJIE Ha MIPOLEHTHI, JOJH U YacTH,
Ha JBUKEHME, padOTy, CTOUMOCTh TOBAapOB M YCIIYT, HAJIOTH, 3a/la4i U3 00JaCTH YIIPaBICHUS TUYHBIMU
U CEMEHHBIMU (QHHAHCAMM); COCTABIATh BBIPAKCHHUS, YpaBHEHHUS, HEPABEHCTBA H UX CHCTEMBI 110 YCIIO-
BHIO 3a7]a4H, UCCIIEN0BATh IIOJIyUEHHOE PELIEHHE U OLEHUBATH MPABIOIOA0OHOCTE PE3YJILTATOB;

7) yMEHHE OIepHUpOBaTh INOHATHAMH: CpelHee apHPMeTHYecKoe, MeauaHa, HauOoJblIee U
HavMEHbIlIee 3HaYEHHUs, pa3MaX, JUCIEPCHs], CTAaHJapTHOE OTKJIOHEHHE YHUCIOBOrO Habopa; YMEHHE H3-
BJIEKaTh, HHTEPIPETUPOBATh HHGOPMALIUIO, IPEACTaBICHHYIO B TaOlIHLaX, Ha AuarpaMMax, rpadukax,
OTpPa’KaIOIIyI0 CBOHCTBA peaIbHBIX IIPOLIECCOB U ABJICHUI; IIPEICTABIATh HHHOPMAIIHIO C IIOMOIIBIO Tab-
JHL ¥ JUarpaMM; HCCIIE0BATh CTATUCTHUECKUE JaHHBIE, B TOM YHCIIE C IPUMEHEHHEM rpadHISCKUX Me-
TOJOB U ANEKTPOHHBIX CPEICTB,;



8) yMeHHe ONepipoBaTh IOHATUAMH: CIly4alfHbIA ONBIT U CIIy4anHOe coOBITHE, BEPOATHOCTD CIIY-
YaffHOTO COOBITHS; YMEHHUE BBIUHUCIIATH BEPOSITHOCTD C UCIIOJIB30BAHUEM rpadhUUeCKUX METOIOB; IpUMeE-
HSITh QOPMYJIBI CTIO/KEHHS X YMHOKEHHUS BEPOATHOCTEH, KOMOMHATOPHBIE ¢akTe! ¥ GOPMYJIBI IPH pelIIe-
HUY 32724, OLEHUBATh BEPOATHOCTH PEANbHBIX COOBITHH; 3HAKOMCTBO CO CIyYaHHBIMH BETAIMHAMHU;
yMEHHUe MIPUBOJUTD [IPUMEPBI IPOSBIIEHUS 3aKOHA OOMBIINX YHCEN B IPUPOAHBIX 1 OOIIECTBEHHBIX SIB-
JTeHUSX;

9) yMeHMe ONepHpOBaTh IOHATUAMU: TOUKA, NPSMasd, IIOCKOCTh, IIPOCTPAHCTBO, JIBYTpaHHBIHA
YTOJI, CKpeIUBAOLIKecs IPSAMEIE, TapaIeIbHOCTD 1 NEPIEHAUKYIAPHOCTD NPAMBIX H IUIOCKOCTEH, yroJl
MeKIy TPAMBIMH, YTOJI MEXKIY IPSMOR H IIIOCKOCTBIO, YTOII MEKY IIIOCKOCTAMH, PACCTOTHIE OT TOUKH
110 TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMHM, PACCTOSHHE MEXKY TTIOCKOCTAMU; YMEHHE HCIIO0JIb30BATh
TIpH pelIeHUH 3a/1ay H3yYeHHbIE GaKThl K TEOPEMBI IINTAaHUMETPUH; YMEHHE OLIEHUBATD PA3MEPBI 00BEKTOB
OKPY’KaIOLIEro MUPa;

10) ymeHHe OnepupoBaTh MOHATHAMU: MHOTOTPAHHUK, CEYEHHE MHOrOIpaHHMKa, KyO, mapanje-
NeTHIIeN, IPU3Ma, TUPAMHIa, GUrypa i [IOBEPXHOCT BPAIIEHHUS, IIMIMHAP, KOHYC, IIap, chepa, CeeHus
bUIypHI BpallleHusl, IUIOCKOCTh, Kacaomascs cdepsl, HHIXHAPA, KOHYCA, IUIOAAb TOBEPXHOCTH ITHpa-
MEIBI, TIPH3MBI, KOHyCAa, IAITHEpA, IUIomanb chepbl, 00beM Kyda, IPIMOYTroNbHOro Napaienenuiena,
MUpaMHB]L, TPU3MBEI, IWIMHADA, KOHYCa, mapa; yMeHHe u300paxaTb MHOTOTDAHHUKA M NOBEPXHOCTH
BpAIIEHHS, UX CEYCSHHS OT PYKH, C HOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB; yMe-
HHe PAcIO3HABaTh CAMMETPHUIO B IIPOCTPAHCTBE; yMEHHE PACIIO3HABATH IIPAaBUJIbHBIC MHOTOr PAHHHKH;

11) yMeHHE ONMepHpOBaTh MOHSTHAMH: IBUAKEHHE B MPOCTPAHCTBE, MOAOOHBIC GUIYDEI B IPO-
CTPAHCTBE; MCIIONTB30BAThH OTHOLUEHHE ILIONIA/el TTOBEpXHOCTEH H 065eMOB IIOJO0HBIX dburyp npu pe-
IIIEHUH 3a]1a4;

12) yMeHHe BBIYMCIIATH TE€OMETPHYECKHE BEMYMHBI (IIHHA, YTOl, MIoWalb, obbeM, MIomankb
TIOBEPXHOCTH), UCTIONB3YSI H3yUeHHBIE POPMYITEI U METO/IBL,

13) yMeHuMe OIepUpoBaTh MOHATHAMU: IPIMOYTOJIbHAs CHCTeMa KOOPANHAT, KOOPAHHATEI TOUKH,
BEKTOP, KOOPJMHATHI BEKTOPA, CKAIAPHOE MPOU3BENEHHE, YrOJl MEKIY BEKTOPaMH, CyMMa BEKTOPOB,
TIPOM3BEJIEHHE BEKTOPA HA YHCII0; HAXOAUTE C MOMOIIBIO U3yYeHHBIX (OPMYIT KOOPIMHATEI CEPEMHBL
OTpe3Ka, PACCTOSHUE MEKIY ABYMS TOYKAMH,;

14) ymenue BBIOHpATh OAXOMAIIMH H3yJEHHBIA METO/ VI PEIIeHHS 3aJa4H, Paclo3HaBaTh Ma-
TeMaTHueckue (BakThl ¥ MaTEMaTHUECKUE MOJENH B IPUPOIHBIX U OOINECTBEHHBIX SABJIEHUAX, B HCKYC-
CTBE, YMEHHE IPUBOIUTH IPUMEPHI MATEMATHYECKUX OTKPHITHH POCCUHCKOH I MUPOBOH MaTeMaTHde-
CKOM HayKH.

Ob611re KOMIETeHIUY:

OK 01. Beibupats croco0s! peleHus 3a4ad IpopeccHoHanbHOM AeSTeIPHOCTH IPUMEHUTENIBHO K pas-
JTMYHBIM KOHTEKCTaM;

OK 02. Mcrons30BaTh COBPEMEHHbIE CPeICTBA IOUCKA, aHATH3a M UHTEPIIPETAlNU HHPOPMALINH] U HH-
(hopManHOHHBIE TEXHOJIOTHE 15 BBIOTHEHHS 3a/1a4 PO eCCHOHATBHON IEATENbHOCTH,

OK 04. DdbeKkTUBHO B3aUMOEHCTBOBATE U pabOTaTh B KOJUIEKTHBE H KOMAHTIE.



2. CtpykTypa U comepikaHie y4eGHOTO IpeaMeTa

2.1. O6pem yuebHOro IpeAMeTa U BUIBI Y4eOHOM paGoThl

Bun yueGHoit paGoThI O6BbeM B gacax
Obwem 00pasoBaTebHON IPOrpaMMbl Y4eGHOTO IpeaMeTa 290
OOBeM paboTel CTYIEHTOB BO B3aUMOISHCTBHH C IIPEIOaBaTeNleM 252
B TOM YHCIIE:
~ 172
TEOPETHYECKOE 00yUSHHE
80
NPAKTUYECKUE 3aHATHS
1a00paTOpHBIE 3aHATUA -
KOH'1POJIbHBIE paboTHI
Kypcosoit mpoexT (pabota) i
~ 28
CaMOCTOsITeNIbHAsA paboTa
. 2(2)
[TpomesyTounas arTecTanus B GopMe 3K3aMeHa




2 2 TemaTH4YecKuit TUIaH U CofiepiKaHue yueOHOoro peamMeTa

Vcmonp30BaHue MOAXOAAIIEH HOPMBI 3aIIMCH JEHCTBUTENBHBIX
ypcen s PELIEHHs IPAaKTUUECKHX 3a/ia4 ¥ IPeACTaBIeHHS TaH-

HBIX.

| Haummenopanue pazmenoB u | ConepxaHue yqeOHOro Marepuaia 1 GOpMbl OpTaHH3aLUH NeATCILHOCTH cry- | OO6né Konpr
TSM JOSHTOB MB KOMIIE-
gacax TEHUHUU
¢dopmu-
POBAHMIO
KOTOpHIX
crocad-
CIBYeT
3IEeMEHT
npo-
rPaMMbl
1 2 3 4
Pazmen 1 «Hucna ¥ BEIYMCICHUSAY
Tema 1.1. ConeprkaHue yqeOHOro MaTepuaina 2 | OKO0l,
«AnreGpanyeckue Bel- | 1. HarypaibHble u IeTbIe TUCTIA. PanyonaipHbIe U UppaIHo- OK 02,
pasKeHUA» HaJIbHBIE YHCIIA. OK 04
B TOM 4HuCIIE IPAKTHYESCKUX 3aHATHH 2
1 IIpakTuueckoe 3aHATHE «JIeHCTBUTENIBHBIC YK CTIA. Apudpmern-
yecKHe OTepalUt C JEHCTBUTEIbHBIMU YUCIaMHU. »
CamocTosTenbHas paboTa CTyIEHTOB
I[IpumeHenue ApoOelt ¥ MPOLEHTOB UL PeIICHU TPUKIIAHBIX 3a- 2
a4 MR pasIM9HbIX OTpAciIel 3HaHUH ¥ peabHOM XKHU3HH.
[IpuGnuxkEHHbIE BEIYUCTICHHS, IIPABUIIA OKPYTJIEHUS, TIPUKUAKA 1 2
OIIEHKA pe3yJIbTaTa BBIYUCIEHUH.
Tema 1.2. Conepxanue yueOHOro MaTeprana
«Kopens n-oii creneny, | 1.ApupMeTHyecKui KOPEHb HATypaiIbHOHN CTENEHH. 2
CTEIEeHb, Iorapuhm» 2.CTeneHs ¢ palllOHAIBHBIM T1I0Ka3aTe/IeM. 2
3.JIorapudm umcia. JlecATHUHbIE U HaTypalbHbIE jorapu@msl. 2
4.CpoiicTBa TorapuPMOB. 2
B ToM 4ucIle MPaKTHUYESCKUX 3aHATHH
1 .IlpakTuueckoe 3aHATHE «CBOMCTBA KOPHAN. 2
2.IIpaxkTuyeckoe 3aHATHE «[lefcTBUA C apu(HPMETHIECKUMHU KOP- 2
HAMH HATypaJIbHON CTETIEHH .
3.IIpaktuueckoe 3aHATHE « CBONCTBA CTEIIEHU ). 2
4 JIpaxTuueckoe 3austue «[Ipeo6pasoBaHue BEIpaKEHHH, CONEP-
JKATIMX CTEIIEHH C PalliOHaIbHBIM IIOKa3aTeIeM . 2
5.IIpaxTHueckoe 3austie «IIpeobpa3oBaHne BEIDAKSHUH, CONEP-
KAIIMX JIOTapuPMBI». 2
CaMocTodaTrenpHas pabora CTy€HTOB 2




Tema 1.3.

Conep:xanue yueOHOro Marepuana

«OcHoBeI TpUroHOMeET- | 1. Pammanuas Mepa yria. [IoBopoT TOUKM BOKpYr Hadaja KOOP/HU- 2
pumn» HarT.
2. TpUroHoMeTpHuyecKas OKpyKHOCTbh, ONpeleIEHHE TPUTOHOMET- 2
PHYECKUX QYHKIIUI YHUCIIOBOIO apryMeHTa.
3.CuHyc, KOCHHYC U TaHT€HC YHUCJIOBOrO aprymeHTa. TpuroHo- 2
METPHUUYECKHE TOXKIECTBA.
4.OCHOBHBIE TPUTOHOMETPHYECKHE HOPMYIIBL. 2
DOpMYJIBI CITOKSHHUS.
5.CHHyc, KOCUHYC, TAaHI'€HC JBOWHOIO yrIiia. 2
@ opMyIIbI TOJIOBHHHOTO YIJIA.
6.DOpMYJIBI IPUBEICHHUA. 2
B TOM umce MpakTHYEeCKUX 3aHATHI
1.IIpakTdeckoe 3ansaTe «[IpeodpazoBaHie TPUTOHOMETPHYE-
CKHX BBIPaXXEHHI». 2
2. Ilpaxtuygeckoe 3ansaTue «IIpeoGpazoBaHus CyMMBI TPUTOHO- 5
METPUYECKUX QYHKIUH B IPOU3BECHHE U IIPOU3BEICHHUS B
CYMMY».
Paznen 2 «Anrebpa»
Tema 2.1. 1. ToxnecTBa ¥ TOKAESCTBEHHBIE TPeOOpPa3OBaAHUS. 2
«YpaBHEHHs U Hepa- PaBHOCHJIBHOCTD ypaBHEHHH U HEPABEHCTB.
BEHCTBa» 2. CHCTEMBI U COBOKYITHOCTH PAllMOHATIBHBIX YPABHEHUN U HEpa- 2
BEHCTB.
3.Iloka3artenbHbIe ypaBHEHHUS. 2
4.IToxazarenbpHBIC HEPABEHCTBA. 2
5.JIorapudmudeckue ypaBHEHHS. 2
6.Jlorapudmuueckre HepaBeHCTBa. 2
7. ApKCHHYC, apKKOCUHYC, apKTaHT€HC YHCIOBOIO apryMEHTa. 2
8.Pemenne TpHrOHOMETPUYSCKHX YPABHEHUH. 2
9. IlpuMeps! TPHTOHOMETPHUESCKUX HEPABEHCTB. 2
B ToM uMcie npakTHUECKUX 3aHATUR
1.IIpakTdeckoe 3aHsATHE «PeleHne neibix U ApoOHO-PaIyo- 2
HaJIbHBIX YpaBHEHHN».
2.IlpakTHyeckoe 3aHATHE «METOH HHTEPBAJIOBY. 2
3.IIpakTHyeckoe 3aHATHE «Pelenune nebx U JpoGHO-paLKo-
HaJIBHBIX HEPABEHCTBY. 2
4.IIpakTHueckoe 3aHATHE «PeleHre uppanuoHaIbHBIX YpaBHe-
HUI». 2
5.IlpaxkTHueckoe 3aHATHE «PelieHre HppaloHAIBHEIX HEpa- 2
BEHCTBY.
6.IIpaxTiueckoe 3aHATHE «PelueHe HppallHOHAIBHEIX YpaBHe- 2
HUH U HEPABEHCTBY.
7.11pakTHueckoe 3aHATHE «PelleHne NoKa3aTeIbHBIX YPaBHEHUH 2
Y HEPABEHCTBY.
8.IIpaxTHyeckoe 3anATHE «PemeHue TorapuMUUECKUX ypaBHe- 2
HHUH U HEPABEHCTBY.
9.IIpakTnyeckoe 3aHATHE « CUCTEMBI IMHEUHBIX YPaBHEHHIT». 2
10.ITpakTHueckoe 3aHsaTHe «Peinenne TpUroHOMeTpUYECKUX 2
YPaBHEHUM .
11.IIpakTuueckoe 3anaTHe «CHCTEMBI IHHEHHBIX YPaBHEHHH. » 2
12.IIpakTiueckoe 3aHaTHe «PeleHue TPUroHOMETPHYECKUX 2

YDaBHEHUH U HEPABEHCTBY

OK 01,
0K 02,
OK 04

OK 01,
OK 02,
OK 04




CamocrosiTensHas pa60Ta CTYOCHTOB

COB M 3aBHCUMOCTE}, KOTOpPBIE BOSHUKAIOT IIPH PeIIEHUH 3aJa4
3 JpYruX y4eOHbBIX IPeIMETOB U PEalbHON KU3HHU.

VpaBHEHHE, KOPEHb YpaBHEHHUS. HepaBeHCTBO, PEICHNE Hepa- 2
BEHCTBA.
[IpuMeHeHHE CUCTEM K PELIEHHI0 MaTeMaTHYECKHX 3a/iaq 1 3a/1a4 2
13 pa3IUYHBIX 00JIacTell HAyKK U PeabHOH KU3HHU.
[IpuMeHeHHe ypaBHEHUH H HEPABEHCTB K PEIICHUIO MAaTEMATHIC- 2
CKYIX 3a/[au 1 3a1a4 U3 PasIMYHbIX 00IacTell HayKu ¥ peabHON
JKU3HHU.

Tema 2.2. Coneprxkanue yueOHOTO MaTepruaa

«Dynkiun u rpaduku» | 1. DyHKIHS, CIOCOOB! 3a1aHUs ¢Gyuxuun. O6nacTs ONpeeIeHUs 2
1 MHOKECTBO 3HaueHu# Gynxiuu. ['pabux Gynxuun. BsauMuo
obpatHble QyHKIMH.
2. ®ynxIws, ee cBOUCTBA. UETHBIE U HEUETHBIC, IEPUOAUICCKHIE, 2
MOHOTOHHBIE (QYHKIUH.
3. MakcuMyMbl i MUHEMyMbI GyHKuuH. Haubonbllee H HanmeHs- | 2
mee 3HayeHue GYHKIMU Ha IPOMEKYTKE.
4.Crenennas GyHKLHUS C HATYPAJIbHBIM U LIEJIBIM II0Ka3aTCIICM. 2
Eé cBoiicTBa U rpaduk.
5.CBoiicTBa 1 rpadyK KOpHS N-0f CTCIEHHU. 2
6.ITokazaTenpHas QyHKIMS, CBONCTBA U IPaQHKH. 2
7. Jlorapudmugeckas GpyHKIHN, CBOHCTBA U TpadHKHL. 2
8. TpuronoMeTpuyeckue QyHKIHUH. 2
9. TpuronoMeTpudeckie QYHKIMU y=Sin X M y=COS X, HX CBOH- 2
CTBa ¥ rpaduKH.
10. TpuronoMeTpudeckie QyHKIMH y=tg X M y=ctg X, UX CBOH- 2
cTBa U rpadHKHU.
B TOM YHCIe TPAaKTUIECKUX 3aHATHH
1.[Tpaktuueckoe 3aHsTHe «Hcmonap3oBanue rpagukoB GyHKIMH )
JUIS pellleH sl ypaBHEHUH U IMHEWHBIX CUCTEM).
2 IIpaktuueckoe 3ansTHe «Vcrmonp3opanue rpahuKoB QyHKINHA )
IS PELICHUs] yPaBHEHUH U IMHEHHBIX CHCTEM.
3. IpakTudeckoe 3ansTHe «Vcmonp3oBanue rpagukoB bynkuni )
UL pELeHUs yPAaBHEHHH U IMHEAHBIX CHCTEM .
4. Tlpaxtrueckoe 3aHsaTHe «lIcronp3oBanue rpapukoB byHKIUH )
JUTS MiCCIIeIOBAHMS IIPOIIECCOB U 3aBUCHMOCTEH, KOTOPBIE BO3HHU-
KAIOT IIPU PELIEHUH 3a1ad U3 APYTUX yueOHBIX MPEIMETOB U pe-
aJIbHOM JKU3HU.»
CaMocTosaTenpHas paboTa CTyAEHTOB
Vcnonb3oBanue rpadhukoB GyHKIMH UIS HCCIEIOBAHHUA ITpOLeC- 2

|_Pa311en 3 «['eomeTpus»




Tema 3.1.
«IIpsiMble U TITOCKOCTH
B IIPOCTPAHCTBE

Conepxanue yueGHOro MaTepHana

1. OcHOBHBIE TOHATHUS CTepeOMETpuH. TouKa, IpaMasi, IIoc-
KOCTb, IPOCTPAHCTBO. [loHATHE 06 aKCHOMATHYECKOM MOCTpOe-
HUH CTEPSOMETPHH: aKCUOMBI CTEPEOMETPHH M CJIEACTBHUSA U3
HUX.

2.BzauMHOE pacnonokeHue npsIMBIX B IPOCTPAHCTBE: IepeceKa-
IOIIMECs, MapaJlIeJIbHbIE U CKPEIUBAIOIIUECS IIPAMBIE.
3.[TapannensHOCTh IPAMBIX U IITOCKOCTEH B MPOCTPAHCTBE: Ma-
pasiebHbIE NPSAMBIE B IPOCTPAHCTBE, apAIEIbHOCTD TPEX IPs-
MBIX, IIapaJIJIEIbHOCTE NPSIMOM H IJIOCKOCTH.

4.ITapamienpHOCTD IIOCKOCTEH: MapasilebHEIe INIOCKOCTH, CBOM-
CTBa IapaJIneJbHbIX MIJIOCKOCTEM.

5.IlapanenpHoe MPOEKTHPOBAHKE U €TI0 CBOMCTBa. M300pakeHye
IIPOCTPAHCTBEHHBIX QUTYD.

6.YT7IEL ¢ COHANPAaBIEHHBIMA CTOPOHAMH, YTOJI MEXKIY IPIMBIMH
B IIPOCTPAHCTRE.

7.1leprienIUKy IAPHOCTD IPSIMOH U INIOCKOCTH: TIEPIIEH UKy IIAP-
HBIC NIPSIMBIE B MPOCTPAHCTBE, IIPSMBIE NTapaUIeIbHEIE H EPIEH-
JUKYJSPHBIE K IUIOCKOCTH, IIPU3HAK NEPIEHUKYIIPHOCTH IIps-
MOH U IIJIOCKOCTH.

8.ITepneH UKy IAPHOCTD IPSIMOIL M IIIOCKOCTH, TEOPEMA O IIps-
MO NEPIEHIUKYISIPHOH IIITOCKOCTH.

9.1lepneHAUKyYNAp 1 HAKIIOHHBIE: PACCTOSHME OT TOYKH A0 IUIOC-
KOCTH, PacCTOSHUE OT IPAMOM 0 IIJIOCKOCTH, IPOSKIHUS HHUTYPEI
Ha IUIOCKOCTb.

10.YT1BI B IpOCTPaHCTBE: YToJI MEKAY IPAMOM U IIIOCKOCTHIO,
JABYTPAHHBIA yTOJI, IMHEHHBIH yTOJ ABYTPAaHHOIO YyIJIa.
11.TlepnenauKyIIpHOCTD IIIOCKOCTEH: IPH3HAK MEPIIEHAUKYJISp-
HOCTH JBYX IIOCKOCTEH.

| OK 01, |
OK 02,
OK 04

B Tom uncie NIPpaKTHYCCKUX 3aHATHH

1. IpaxTuyeckoe 3ansTHe «Teopema 0 TpEX MepIEeHIUKYIAPax ».

Tema 3.2.
«BekTops! 1 xoopau-
HaTBI B IPOCTPAHCTBE»

Coneprxkanne yueOHOro Matepuana

1. BeKTOp Ha MIOCKOCTHU U B pocTpaHcTBe. CII0KEHUE U BBIYUTA-
HHE BEKTOPOB. Y MHOKSHHUE BEKTOPa Ha YHUCIIO.

2.PazjioxKeHue BEKTOPa 0 TPEM HEKOMILTAHAPHBIM BEKTOPAM.
[IpaBuio mapamenenunena.

3.IlpsMoyronpHas cHCTéMa KOOPAMHAT B pocTpaHcTBe. Koopau-
HaThl BEKTOpa.

B Tom uncne IMPAKTUYCCKHX 3aHATUH

1. IpakTrgeckoe 3ansTHE «PelneHne 3a1a4, CBSI3aHHEIX C IIPUMe-
HEHHEM IIpaBHJI NEACTBUH C BEKTOPAMU».

2. INpaxtryeckoe 3aHsTHe «[IpocTeiiime 3a1auk B KOOPAMHA-
Taxm».

3.Ilpakruueckoe 3aHATHE «YTON MexkIy BekTopamu. CKaapHOe
IPOU3BEICHHE BEKTOPOB. BEIUHUCICHUE YTII0B MEKAY MPAMBIMA |
IIJIOCKOCTSIMMU. »

CamocrosTenpHas paboTa CTyJeHTOB
KoopauHaTHO-BEKTOPHBIH METO IIPH PEIIEHHH T€OMETPHYECKIX
3ajau.




| Tema 3.3.
«MHOrorpaHHUKH

ConeprxaHue ydeOHOro MaTepyaia

1.TToHsTHE MHOTOrPaHHHKA, OCHOBHBIE 3JIEMEHTBI MHOTOTpaH-
HYKa, BHIIYKIIBE U HEBBIIYKITbIE MHOTOTPAHHHKH, Pa3BEPTKA
MHOTOTPaHHHMKA.

2. TlonsTre npusMbL. [Ipu3Ma: n-yrojbHas IpH3Ma, FpaHd i OCHO-
BaHKS [IPU3MBI, IPSMas ¥ HAKJIOHHAs PU3MBI, DOKOBAs K [IOMTHAL
IIOBEPXHOCTH IIPU3MBI.

3. IIpusma. [IpaBunbHas npusMa. [10BEPXHOCT. DNEeMEHTBI
TIPU3MBI.

4 Tlapamnenenunes, NpAMOYTONbHbIH MapajlIeNenynes 1 ero
coiictBa. Ky6.

5.CeueHus IPU3MEIL.

6.ITupamMua: n-yronbHas NMpamMu/ia, FpaHu X OCHOBAaHHUE ITHpa-
MR, 60KOBad M MMOJHAS IOBEPXHOCTH MUPaMUIbL, IIPABUIBHAL U
yceudHHasd MMpPaMK/a. TeopeMa O IUIOMany yCeueHHOH nupa-
MUBL.

7. Ceuenusi mUpamMUIbL.

8.ITpaBHiIbHbBIE MHOTOTPaHHUKH: MOHATHE NPaBUJILHOTO MHOTO-
rpaHHWKa, IPaBUIIbHAS IPU3Ma U [IpaBUJIbHAd TMpaMUAa, Ipa-
BUWJIbHAS TpeYrobHas TMPaMUa ¥ IPaBUIBHBIM TETPasp, KyO.
9.[TpeacTaBiieHHe O IPABHIIBHBIX MHOTOIDAHHUKAX: OKTa3AP, 10~
JEKadAp U UKOCad AP

10.CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPHUS OTHOCHTEBHO
TOUKH, IPAMOH, IIIOCKOCTH. DIEMEHThI CUMMETPHHU B TUpaMULaX,
napasule/ienunesiax, MPaBHIbHBIX MHOTOIDAHHWKAX.

OK 01, |
OK 02,
OK 04

B ToM uHcile IPaKTUYECKUX 3aHATUH

1.IIpakTryeckoe 3aHATHE «BpraucaeHne 3MEMEHTOB MHOTOrpaH-
HHKOB: p&6pa, AMaroHay, yrisl. Ilnomans 60KOBOH IOBEPXHO-
CTH ¥ HOJHON ITIOBEPXHOCTH IIPAMOM IPU3MBI, INIOIAAb OCHOBA-
HUii, TeopeMa 0 GOKOBOM ITOBEPXHOCTH IPSAMOIT IPH3MBI».

2 IIpakTudeckoe 3aHATHe « DNeMEHTH! IUPaMHbl. BeIaucieHne
57IeMEHTOB MHOTOIPaHHHUKOB: p&Opa, AHaroHaiy, yriabh.
3.ITpocTeiimue npocTpaHCTBEHHBIE «IIpOCTeHIIME NPOCTPAH-
CTBeHHBIE (QUTYPHI Ha IIIOCKOCTU: TETPasp, KyO, napaieieny-
Tefi, IOCTPOEHUEe CeueHn . BrucieHue 31eMeHTOB MHOTOTPaH-
HHUKOB: pébpa, TUaroHaju, yribD).

o

N

CamocTogrenbHas padoTa CTYyA€HTOB
DIeMeHTHl CHMMETPHH B TMpaMUIax, apaijeenunenax, npa-
BWJIBHBIX MHOTOTpAaHHUKAX.




Tema 3.4
«Tesa BpareHusa»

Copepxanue yuyeGHOro Matepuana

1. IfunuHap: ocHOBaHHS U OOKOBast TOBEPXHOCTH, 00pa3yomas |
OCb, IJTOIAAL GOKOBOM U MONHON MMOBepXHOCTH. LIUnuHapHye-
CKast IOBEPXHOCTB, 00pasyoIye IUIHHAPHYECKON IIOBEPXHOCTH,
OCh HUJIMHAPUYSCKOM MOoBEpXHOCTH. Cedenns NuuHpa (apai-
JIETIBHO YU NEPIEHIUKYIIPHO OCH. )

2.Konyc: ocHOBaHHe U BepIIHHA, 00pa3yIolas U och, IIOLAIb
O0KOBO# ¥ NONTHON MOBEPXHOCTH. KOoHMYeCKas OBEPXHOCTD, 00-
pasyroIne KOHHYECKON IIOBEPXHOCTH, OCh U BEPIIHHA KOHHYE-
cKoi nmoBepxHOoCTH. CeueHns KoHyca (MapauieIbHOE OCHOBAHHIO
U IIPOXOJALIEE YePE3 BEPIIHHY).

3.Yceu8HHBIH KOHYC: 00pa3yIoIye 1 BEICOTa, OCHOBAHUS 1 GOKO-
Basl IOBEPXHOCTb.

4.Cdepa v map: HeHTp, pafuyc, IMaMeTp, IIOMAb HOBEPXHOCTH
chepel. BaanmHoe pacronoxenue chepsl U IIOCKOCTH, KacaTelb-
Hasl IIJIOCKOCTE K cdepe, momans cheprl. CeyeHus mapa.
5.I1onarue 06 06bpEMe. OCcHOBHEIE CBOMcTBA 00BEMOB Te. [1o-
no0HEIe Tena B mpocTpaHcTBe. COOTHOIIEHHS MEKIY TIOMAIIMU
MTOBEPXHOCTEH, 00BbEMAMH MTOTOOHBIX TEI.

6.Teopema 00 06BEME PSIMOYTOILHOTO MapaUIEIEIHIIENA U
CJICCTBUA U3 Hee.

7.00péM nmpusMbl. OOBEM IIMITHHIPA.

8.061péM nmupamuabl. O6bEM KOHYcCA.

9.06BéM 11apa u IIoIanb chepsl.

[ NS I )

B ToM 4ucie npakTHUeCKUX 3aHATHI

1.IIpakTudeckoe 3ansTHE «M300pakeHue Te BpallleHus Ha IIoc-
KOCTH. Pa3BE€pTka IUIMHIpA U KOHYCay.

2.IlpaxTyeckoe 3ausartuie «KoMOUHALMY Tell BpallleHHst © MHOTO-
TpaHHUKOB. MHOrOrpaHHHK, OIIMCaHHBIN 0KOJI0 chepsl, chepa,
BIIHCAHHAsd B MHOTOTPaHHUK, WX TEJIO BPAICHUS».
3.IIpaktrueckoe 3anstHe «IlogobHsle Tena B npocTpanctse. Co-
OTHOIIEHHS MEXIY IUIOILAASIMHU OBEPXHOCTEH, 00bEMaMH I10-
JOOHBIX TeJL

Pasnen 4 «Anredpa u Havana MaTeMaTHYECKOTO aHAIH3a»

OK 01,
OK 02,
OK 04




‘ Tema 4.1 Hauana mate-
MaTHYEeCKOTr0 aHaIx3a.

Copepsxasue y4eOHOT0 MaTeprana

1. ITocienoBaTeNbHOCTH, CIIOCOOB] 3aJaHUs TTOCIEN0BATENbHO-
cTeit. MOHOTOHHBIE IOCIIEN0BATENbHOCTH.

2. ApudMeTHyecKas ¥ reoMeTpiyecKas mporpeccu. BeckoneuHo
yOBIBAIOLI[As TEOMETPHYECKas MPOTPECCHS. Cymma OECKOHEYHO
yOBIBAIOIIEH [€OMETPUYECKOH TPOTPECCHH.

3. ITpousBoxHas Gpyskiuu.  DOPMYJIbI HAXOKACHHUS IPOU3BOA-
HOMW CyMMBI, TPOM3BECHNUS ¥ YACTHOTO GYHKIMH,

4. TIpou3BO/IHbIE STEMEHTAPHBIX QYHKIHH.

5. eoMeTpHYECK T CMBIC] IPOU3BOLHOM.

6.DU3UIECKUI CMBICT IIPOM3BOJHOM.

7 TIpuMeHeHue IPOU3BOHON K HCCIICAOBAHHIO (GyHKIUHE HA MO-
HOTOHHOCTb

8.IIpuMeHeH e TPOU3BOAHOM K HCCIEIOBAHMIO QYHKIHE Ha JKC-
TPEMYMEL

9.ITepsooOpa3Has. [IpaBua BEMMUCICHHU IIEPBOOOPA3HOM.
10.Ta6nu1a mepBOOOPA3HAIX.

11.nTerpan.

12.®opmyna Herotona—JIebHuma.

13.MHTerpai, ero reOMeTpUYECKH M CMBICT.

14.MHTerpai, ero reoMeTpUIECKH# CMBIC.

15.Aurerpat, ero Gu3n4eCKuid CMBICIL.

[\ NS NI NS I\
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B ToM uMcile MPAKTHYECKUX 3aHATHH

1.IpakTuaeckoe 3aHsTHe «Hax0xIeHH! IPOU3BOTHOH CYMMBI,
TIPOU3BEIEHHS U YACTHOTO QYHKIAH.».

2.IIpakTuueckoe 3ansTue «IIpuMeHenye IPOU3BOTHOM K HCCIIe-
JOBAHUIO PYHKUIUHA Ha MOHOTOHHOCTb U 3KCTPEMYMBI.

3 IIpaxtuueckoe 3austre «Haxoxaenue HaUOOMBLIErO U
HAaUMEHBIIET0 3HauUeHUS QYHKIMH Ha OTPE3Ke).

4 TTpakTuueckoe 3aHsTHe «MHTerpan. BerducieHie HHTErpanay.
5.ITpakTuyeckoe 3aHATHE «BpIuncieHNe HHTErpana 1o bopmyie
Hrrotona—JlefbHMNIA. »

[\

CamocTosTenpHas padboTa CTyIEHTOB

VCronp30BaHUE IPOTPECCHH AT PEIIEHUS pealbHBIX 3a1a4 IpH-
KJIagHoTro XapakTepa. PopMyiia CI0XXHBIX IPOLEHTOB.
HenpepbIBHBIE G YyHKIHH.

TIpyMeHeHHe IPOU3BOIHON JUIs HAXOXKACHHMS HAMITYJIIEro pere-
HUS B IPUKJIAJHBIX 33/la4ax, 1JId ONPEASNIeHHs CKOPOCTH 1po-
ecca, 3aIaHHOro (OpMyJIOH MM IPaQUKOM.

Pa3pnen 5 «MHOXeCcTBA U JIOTHKA»

Tema 5.1.
«MHOMXECTBa U JIOTHKa»

ConepxaHue yueOHOr0 MaTepuana

1. MHOKeCTBO, OIlepalliy Hag MHOXeCTBaMH. Jluarpammbl DH-
nepa—BenHa

2.0mnpenenieHue, TeopeMa, CJIeACTBUE, IOKa3aTeIbCTBO.

[\

1.CamocTtosTenpHas paboTa CTYAEHTOB

[IprMeHEHHE TEOPETHKO-MHOKECTBEHHOT'0 amitapara Julst Onuca-
HUS peasibHBIX IIPOIECCOB U ARJICHUH, IPU PEINECHAHM 3a71a1 U3
JPYTUX YUeOHBIX IPEIMETOB.

LPaz;:[en 6 BeposTHOCTb M CTATHUCTHKA.
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OK 02,
OK 04




Tema 6.1.
«Cny4aifuble COOBITHS
U BEPOSATHOCTH Y

Copepyxanue yyeGHOro MaTepuana

1. KomOuraTopHOe npaBuino yMHOXeHus. [lepectanoBKY U (ak-
TopHuai. Yucmio coyetaHui.

2.CryJaitHble SKCIIepHMEHTHI (OIIBITBI) U CIIydaiiHbIe COOBITHUSL.
OneMeHTapHbIe COOBITUS (MCXOBI). BeposSTHOCTE citydaiiHOro Cco-
OBITHA. BIIM30CTh YacTOTHI M BEPOSATHOCTH COObITHH. CllyuaiiHbie
OIBITHI ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH. Be-
POSITHOCTH COOBITHH B ONBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAp-
HBIMH COOBITHSIMH.

3.0Omepanuy Hax COOBITUSAMU: IIepeceyenne, 00beInHEHHE, IPO-
THBOIIOJIOKHBIE cOOBITHS. JJuarpammel Ditnepa. @opmyita cioxe-
HHsI BEPOATHOCTEH. Y CIIOBHAS BEPOSATHOCTh. Y MHOKECHHUE BEPOSAT-
HocTeH. JlepeBo ciyuaitHoro skcnepuMenTa. @opMyiia MoJHOM
BepOsiTHOCTH. HezaBucumele COOBITHS.

B ToM 4ncne MpakTHUECKUX 3aHITHA

1.ITpaxTyeckoe 3ansatue «Tpeyronpuuk Ilackans. ®opmya 6u-
HoMa HproTOHaY.

CamocrosTenpHas padoTa CTYISHTOB

[Tpencrasienne JaHHBIX € TOMOIIBIO TaOMUI U auarpamMM. Cpen-
Hee apudMeTHYecKOoe, MeIaHa, HanOOoMbllIee ¥ HAaUMEHBIIIee 3Ha-
YEHU:, pa3Max, JUCIEPCHsT U CTAaHJIAPTHOS OTKIOHEHHE YHCJIO-
BBIX HaOOPOB.

CryyaliHbIE OTIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHEIMH COObI-
THUAMH. BeposTHOCTH COOBITHII B OIIBITAX C PABHOBO3MOYKHLIMH
3JIEMEHTaPHBIMH COOBITUAMU. JIepeBo CIy4ailHOrO 3KCIIEepH-
MEHTAa.

Tema 6.2.

«Crny4yalHble BEMMUHMHBI
Y 3aKOH OOJIBUINX YH-
Ceny.

Conepxanue yueOHOTo MaTepuaa

1. bunapHsIi ciyyaliHBIA ONBIT (MCHBITaHKE), YCIIEX U HEyaya.
HesaBucumsle ucnbitanus. Ceprst HE3aBUCUMBIX HCIIBITAHHHI 10
nepBoro ycnexa. CepHst HE3aBUCUMBIX UCTIBITaHUH BepHyu
2.YuciioBble XapaKTePUCTHKY CITyUaiHbIX BEIMYMH: MaTeMaTH4e-
CKO€ OKMJaHHue, TUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHHEe. Mate-
MaTHYECKOE OXKUJaHUE OMHAPHOW CITydyalfHOW BeTHYMHBL Mare-
MaTHYEeCKOE OKHIAAHHE CYyMMBI CIYYalHBIX BeJIMYHH. MaTeMaru-
YECKO€ 0KHMIAHNE U NUCIIEPCHUS T@OMETPHUYECKOTO H OMHOMHAIb-
HOT'O paclIpeleIeHu .

3.3ax0H OOJBLINX YHCEI U €r0 POJib B HAYKe, IPUPOJE U 00LIe-
cTBE. BRIOOPOUYHEBIN METON HCCIISOBAHMM.

CamoctosTenpHas padoTa CTYJEHTOB

Crnyyalinas BenmuuHa. Paciipenenesue BeposaTHocTeH. J{ua-
rpaMma pacnpenenenus. [Ipumepsl pacipeneseHuii, B TOM 9ucle,
TFEOMETPHYECKOE U OMHOMHUAIBHOE.

[TpuMepBl IpUMEHEHUS MATEMaTHYECKOTO OKHUAAHHUS, B TOM
YKCJIe B 331a4aX U3 IIOBCEHEBHOM KHU3HHU.

[IpuMeps! HeNpPePHIBHBIX CITyYalHBIX BEHUHH. [ToHATHE O TLIOT-
HOCTH pacIpeleNIeHus. 3afaqy, IPUBOAIIIHE K HOPMATBHOMY
pacnpenenenuro. IIoHATHE 0 HOPMaIIbHOM pacHpesieIeH H.

OK 01,
OK 02,
OK 04

[TpomeixkyTouyHas arTecTauus B GpopMe 3K3aMeHa

2(2)

Beero:

290




3. YcioBus peanu3alyy yuebHOro npeaMera

3.1. JUnst peanu3auuu IporpaMMel y9eGHOTO MpeaMeTa JIOJUKHBL OBITH MPELYCMOTPEHBI CIIEYIO-

I1IHe CIIeNMANbHbIE TIOMELIEHHUA: B COOTBETCTBHH C ®TOC CIIO uIIOOII:
KabuHeT 0611e00pa3oBaTelbHbIX UCIUILTHH, OCHAIIEHHEIH 000pyIOBAHUEM:

TOCaOYHbIE MECTa II0 KOMHIECTBY 0OYyJArOmuXcs; paboyee MECTO IIPEnoAaBaTe/Ld; uH(OpMaLUOHHEIE
CTEH/IbI, MOJENH MPOCTPAHCTBEHHBIX TEJT; HATJIAIHbBIC n1oco6us (KOMIUIEKTH! yueOHBIX TaOJIHLL, [TaKaToB,
TIOPTPETOB BBIIAIOIUXCS yICHBIX- MaTEeMATHKOB), TEXHUYECKUMH CPENICTBAMH OOYUCHU: MYJIbTUMEH -
HBIM 060pyI0BaHHEM, TTIOCPEACTBOM KOTOPOro y4acTHUKH 00pa3oBaTeIbHOro IpoLecca IpOoCMaTpPUBArOT
BI3yanbHy0 MHGOPMALMIO N0 MaTeMaTHKe, CO3JAl0T NpPe3CHTALUM, BUJIEOMaTepHalbl, UHBIE JOKY-
MEHTBI, KOMITBIOTED C JIMIEH3HOHHBIM IIPOTPaMMHBIM 00eCIIeYeHHEM, HHTEPAKTUBHAS J0CKa, 3aTeMHe-
HHE, TOYKa JOCTyIa B HHTEPHET.

3aHATHSA IPOBOAATCS C IPUMEHEHHEM 3JIEKTPOHHOTO 0OyueHys ¥ JUCTAHIHOHHEIX 06pa3oBareNb-
HBIX TEXHOJOTHH.

3.2. MudopmarpionHoe obecneyeHue peati3alii NporpamMMBl

OCHOBHBIE [TIeUaTHBIC U ANIEKTPOHHBIC H3JaHU!

1. Anrebpa 1 Hauaa MaTeMaTHieckoro aHanmsa. 10-11 kmaccel. Ba3zoBrlii 1 yriayOGneHHbIH
ypoBHHU. YueOuuk : yuebHuk / I A. Anumos, 10. M. Konsrus, M. B. Txauésa [u ap.]. — 13-e u3n.,
ctep. - Mockaa : IIpocserenue, 2025. - 465 ¢. — ISBN 978-5-09-127034-1. - TeKCT : 3NEKTPOHHBIH.
- URL: https://znanium.rw/catalog/product/2220137 (nara obparuenus: 23.06.2026). — Pexum 110-
CTyIa: IO MOAIMCKE.

2. Aranacss JI.C. FeomeTpus. 10-11 knacchl. Ba3oBslit n yriyOn€HHbIN yPOBHH. DneKTpOoHHAs
dbopma yuebnuxa / AtanacsH JI.C., bytysos B.®., Kanomues C.B., - 13-e u3n. - M.:IIpocselenue,
2026. - 288 c. - ISBN 978-5-09-103139-3. - TekeT : aneKTpoHHBIA. - URL:
https://znanium.ru/catalog/product/2246907 (nara odparueHus: 23.06.2026). — Pexxum gocrymna: mo
TIOJIITHCKE.

3. www.feior.edu.ru (MH(bOpMaIMOHHBIE, TPEHUPOBOYHBIE X KOHTPOJIbHBIC MaTepHallbl).

4. www.sehool-eolleetion.edu.ru (Exunas KoeKiuu [HpOBBIX 06pa30BaTENBHBIX PECYPCOB).

JIOTIONHHUTENBHBIE HCTOUHUKH

1 .Bammaxos, M. Y. Maremaruka : yueGuuk / M. U. Bammaxkos. — Mocksa : KuoPyc, 2026. —
394 ¢. — ISBN 978-5-406-15043-6. — URL: https://book.ru/book/958781 (nara obparieHus:
23.06.2026). — TeKCT : 3N1EKTPOHHBIH.

2 Bammakos, M. Y. Matemaruka. [IpakTukyM : yueGHO-TIPaKTHUYECKOE IToco0ue / M. U. bamma-
xoB, C. B. Duruna. — Mocksa : KnoPyc, 2026. — 294 ¢. — ISBN 978-5-406-15539-4. — URL:
https://book.ru/book/960332 (mata obpamenus: 23.06.2026). — TeKcCT : 3NEeKTPOHHBIN.

3. Boromosnos, H. B. Anre6pa u Hayasna aHanusa : yueOHoe mocobue [t CpeIHEro npodeccho-
nanpHOro obpasosanus/ H. B. Boromosnos. — Mocksa : M31aTenscTBo [Opaiit, 2022. — 240c. —
(IIpodeccuonansroe obpasopanue). — ISBN 978-5 -534-09525-8. — Tekcrt: aneKkTponHsIi // O6pasoBa-
tensnas wiarhopma FOpait [caiit]. — URL: https://ezpro.fa.ru:321 7/bcode/489977

4. Boromoios, H. B. 'eoMerpust : yueGHOE IOCOOUE ATt CPEAHETO npodeccHoHaTbHOr0 06paso-
panus / H. B. Boromomnos. — Mocksa : Usnarensctso FOpaiit, 2025. — 108 ¢. — (ITpodeccronansHOE
o6pazosanue). — ISBN 978-5-534-09528-9. — Texcr: 3eKTpoHHbIH // O6GpasoBaTenbHas matpopma
IOpaiir [caiit]. — URL: https://ezpro.fa.ru:3217/bcode/489978

5. Boromosos, H. B. IIpakTHueckue 3aHATHs [0 MaTeMaThke B 2 4. HacTs 1 yyeGHOe TToCo0ue

A cpeero mpodeccuonanbHoro obpaszosanus / H. B. boromonos. — 11-e u3n., mepepad. ¥ oM. —
Mocksa : Usnarensctro FOpaiit, 2025. — 326 ¢. — (Ilpodeccuonanbroe o6pazosanue). — ISBN 978-
5.534-08799-4. — Texct: onekTpoHHBIH // O6pasosarenbHas miatdopma FOpaiit [caitT]. —

URL: https://ezpro.fa.ru:3217/bcode/490666
6. Boromonos, H. B. IIpakTHueckue 3aHATHA [0 MaTeMaTHKe B 2 4. HacTp 2: yueOHOe nocodue

JUIS CpefHEero NPpoheCcCHOHATBHOTO obpaszopanus / H. B. bBoromonos. — 11-e u3n,, nepepad. u mou. —
Mocksa : Usmarenscrso FOpaiit, 2025. — 251 ¢. — (IIpodeccuonanbsoe obGpasosanue). — ISBN 978-
5.534-08803-8. — Tekcr: onexkTpoHHBIH // O6pasosaTenbHas miatdopma FOpaift [caitT]. —

URL: https://ezpro.fa.ru:3217/bcode/490667 ).

4. KOHTpONb ¥ OlleHKa Pe3y/IbTaTOB OCBOEHHS Y4eOHOTro peMeTa



KOHTpOJH) H OCHKa pEe3yJIbTaTOB OCBOCHUS yqeGHoro IpeaMEeTa OCYHICCTBIACTCA IpenoaaBarTe-
JIEM B IIPOLIECCE NTPOBEACHHUS TIPAKTHYECKUX 3aH5ITPIﬁ, TCCTHPOBAHHS, a TAaKKE BBIIIOJTHEHUS CTYACHTaMU
UHINBUOYAIBHBIX 3anaHm71, NPOEKTOB, UCCIIETOBAHUH.

Pe3ynbTathl 00ydyenus Kputepuu onenku MeTob! O1leHKH
1) BrameHue MeTOmaMM IOKA3aTeNbCTB, | [IONHOTA MPOAEMOHCTPHPOBAH- TectupoBanue,
aJIrOpUTMaMH pEIIeHHUs 3afad; ymMeHue (Gopmy- | HBIX 3HAHWH M YMEHHE IPUMEHSTH | BOIPOCH K 3K3a-
JIUpOBaTk ONpPENCICHHs, aKCHOMBI M TEOPEMBI, | HX IIPH BBIIOJHEHHH IIPAKTHYE- MEHY
IPHUMEHSTh UX, IPOBOJUTEL JOKAa3aTeNbHBIE pac- | CKHX padoT.
CYKIEHHUSA B X0/ pelLLICHUS 3a/1a4; Ouenka «5» CTaBUTCS MPH MOJI-

2) yMeHHe ONepUpOBaTh IOHATHAMH: CTe- | HOTE OTBETA WM PEIIEHHS B 00b-
IICHb YMCINIA, JIoTapudM YHCNa; yMeHHe BBIIo- | eMe 909 - 100%,

HATP BBIYHCJICHHE 3HAYCHWH ¥ IpeoOpazoBaHus | Ouenka «4» CTaBUTCA IIPH IOJI-
BBIPAXKSHUHN CO CTENEHAMH U JIOTapu(pMaMH, Ipe- | HOTe OTBETa UM PELIEHHUS B 00b-
00pa3oBaHust JAPOOHO-PALOHANIBHEIX BhIpake- | eme 709 - 89%,

HUH; Ouenka «3» CTaBUTCS MPH MOJI-

3) yMeHHE OnepUpoBaTh MOHSTUSIMHU: Pa- | HOTE OTBETA MM PELIEHHUS B 00b-
U OHAJIBHBIE, HPpAllMOHAIBHBIE, TOKA3aTeNIbHEIE, | eMe 51% - 69%6,

CTCICHHBIC, JIoTapU()MHUYECKHE, TPHTOHOMETPHU- | OleHKa «2» CTaBUTCS IPHU MOJ-
YECKHE YPaBHEHHUS U HEPABCHCTBA, UX CUCTEMBI, | HOTE OTBETA HJIH PELISHHUS B 00b-

4) yMeHHe OmIepupoBaTh IIOHATHAMH: | eMe S0% U MeHee.

(QyHKILHS, HEIPEPBIBHAS (YHKIIMS, IIPOM3BONHAS,
nepBoodpasHas, ONPENENeHHBIH HHTErPal, yMe-
HHE HaXOAUTh IIPOM3BOAHBIE OJIEMEHTAPHBIX
QyHKIMHE, HCIIONB3Ysl CHPABOYHBIE MATEPUATIEL
HCCIIEN0BATh B IIPOCTEHIIUX CIIydasx (GyHKIMH
Ha MOHOTOHHOCTb, H4XOOUTh HauOOJBIIME U
HaWMEHBIUINE 3HaYeHH QYHKIUA; CTPOUTH rpa-
(h)MKH MHOTOYJIEHOB C HCIIONIB30BAHHEM alnapaTa
MaTEMaTHYECKOr0 aHaIN3a; IPUMEHSTh IMPOHU3-
BOJIHYIO IIPH PEIEHMH 3aJay Ha JBHUKEHUE; pe-
uIaTh IPAKTHKO-OPUEHTHPOBAHHEIE 3alaYd Ha
HauOOJbLINE W HaUMEHbLIME 3HA4YeHHs, Ha
Hax0KJIEHHE ITyTH, CKOPOCTH H YCKOPEHHUS;

5) yMeHHe ONepHupOBaTh MOHSTHAMU: pa-
IMOHaNIbHAasg QYHKIMS, HOKa3aTeIbHas (QYHKIHUS,
crenenHas QyHKUHUS, JorapupMmuueckas (QyHK-
s, TPUTOHOMETpHUYESCKUe GYHKIUM, OOpaTHEIE
(GyHKIMH; YMEHHE CTPOUTH TpadMKH U3yYEeHHBIX
(GyHKIMH, HCIIOIb30BaTh TpadUKU IPU U3ydeHU N
IIPOIECCOB U 3aBUCUMOCTEH, NTPH PEIIEHHH 33,124
M3 IpyTUX YUeOHBIX IPEIMETOB U 3a/1a4 U3 pealib-
HOH JKM3HH; BBIPAXaTh GOpMyJIaMH 3aBHCHMOCTH
MEKy BENUYHHAMY;

6) yMEHHE pelaTh TSKCTOBbIE 3a/Iaull pas-
HBIX THIIOB (B TOM HYHCJIE Ha MPOLEHTEI, JOJIH U
YacTH, Ha ABHKEHHE, paboTy, CTOUMOCTh TOBa-
POB ¥ YCIIYT, HAJIOTH, 3aJa4yl U3 00JacTH yIIpaB-
JIEHUS JIMUHBIMU U CEMEHHBIMH QUHAHCAMH); CO-
CTaBJIATh BBIPAKCHHUS, YPaBHEHHUS, HEPABEHCTBA
U MX CHCTEMBI II0 YCJIOBUIO 3aJa4yH, HCCIIEN0BATh
MIOJIyYEHHOE DELIEHHE U OICHUBATh IIPaBIOIIO-
JIOOHOCTH Pe3yJIbTaTOB;

7) yMEHHE ONepHpOBaTh ITOHATUAMHU:




cpennee apupMeTHUECKOe, MENUaHa, HanOOMb-
[lIee ¥ HauMeEHbllee 3HaUeHHs, pa3Max, QUCIEP-
| cus, CTAHAapTHOE OTKJIOHEHHE UHCJIOBOrO
Habopa; YMEHUE HM3BJIEKaTh, MHTCPIPETUPOBATH
uHG)OPMAIIHIO, IPeICTaBNEHHYIO B Ta0HIaX, Ha
JparpamMmax, rpadukax, OTpasKarolyro CBOHCTBA
peanbHBIX IPOLECCOB U ABICHUH; MPENCTaBIATh
MHPOPMALMIO C IIOMOMIBIO TaOMHIl X IUarpamMm;
JCcCiIeIoBaTh CTAaTHCTHYECKHE [OaHHBIe, B TOM
ypcNle ¢ IpUMEHEHHeM TpapuuecKiHX METOJO0B
3NIEKTPOHHBIX CPEJICTB;

8) yMeHHe ONepHpOBaTh MOHATHAMH: CITy-
YalHBI ONBIT M ClydaiHOe COOBITHE, BEPOAT-
HOCTB CJTy4aifHOrO COOBITHSA; YMEHUE BBIYUCIIATE
BepOSTHOCTh C HCIONB30BAHHEM [PApHICCKHX
METOJI0OB;, NpPUMEHATh (POpPMyJBl CIOKEHHS H
YMHOKEHHs BepOsTHOCTel, KOMOMHATOpHBIE
(axTsl 1 HOPMYIIBI IPH PELICHWH 3a/1ad; OLECHHU-
BaTh BEPOATHOCTH PEATbHBIX COOBITHH; 3HAKOM-
CTBO CO CIIyYaiHBIMU BEJIMUMHAMH; YMEHHE NIPU-
BOJUTH IIPUMEPBI MPOSIBICHNS 3aKOHA GOJBLIMX
ypces B IPUPOIHBIX ¥ OOLIECTBEHHBIX SBICHHUAX;

9) yMeHHE OIepHpoBaTh IOHATHAMU:
TOYKa, IpsAMast, IUIOCKOCTh, IPOCTPAHCTBO, ABY-
TPaHHBIA Yrow, CKpellHBarouuecs MpsMble, Ia-
pALIENBHOCTD U TIEPIIEHAUKYIIPHOCTD IPAMBIX 1
TUIOCKOCTEH, YroJT MeK Iy IPAMBIMH, YTOJI MEXKIY
IpAMOM M IIOCKOCTBIO, YTOJI MEXIY IJIOCKO-
CTSIMM, PAcCTOSIHHE OT TOYKH [0 IIOCKOCTH, pac-
CTOSHHE MEXKAY TPSIMBIMH, PACCTOSHHE MEXIY
TUTOCKOCTSIMH; YMEHHE UCIIOIBb30BATh MPH pele-
HUMU 3a7a4 U3yueHHbIe GaKThl U TEOPEMBI IIJTaHH-
METPHHU; yMEeHHEe OLEHMBATH pa3Mephl 0OBEKTOB
OKpY’KaIOLIEro MUpa;

10) yMeHue ONEpUpPOBATh NOHATHAMHU:
MHOTOTPAHHHUK, CEYeHHe MHOTOrpaHHMKa, KyO,
mapajneNnenynes, Npu3Ma, mupamuna, purypa u
MOBEPXHOCTH BPAIIEHHA, MJIMHIP, KOHYC, 1Iap,
cthepa, ceueHus GUryphl BpallleHHUs], TIIOCKOCTb,
xacaromascs cdepbl, IUIMHApPaA, KOHyca, IUIO-
mA1b IIOBEPXHOCTH MHpaMHU/IbI, IPU3MBI, KOHYCA,
LITHH/PA, IUIowmans chepsl, 00beM Kyba, mpsamo-
YrONMbHOrO  TapajlleNenuiesna,  MNHpaMHIb,
IIPU3MBI, IUIHHIPA, KOHYCA, IIapa; yMeHHe H300-
pakaTh MHOTOTPAHHMKH ¥ TIOBEPXHOCTH Bpallle-
HUS, UX CEYEHUs OT PYKH, C IIOMOIIBIO YePTEK-
HBIX MHCTPYMEHTOB H JJIEKTPOHHBIX CPEJCTB;
yMEHME PacliO3HABATh CUMMETPHUIO B IIPOCTPaH-
CTBE; yMEHUeE Paclo3HaBaTh IPABUJIbHBIE MHOTO-
TPaHHUKY;

11) yMeHue ONepUpOBaTh IOHATHUAMHU.
JBMKSHHUE B IPOCTPAHCTBE, TON0OHBIE QUIYPEI B
IIPOCTPAHCTBE; HCIONB30BaTh OTHOLICHHE ILIO-
| mameit moBepxHOCTER U 00BEMOB MOMTOOHBX HU-
Typ IIPY pEUIeHH 3a1ad;




12) ymeHue BBIUUCIATE [eOMETPHYSCKHE
BEJIMUUHBI (JUIMHA, YTOJI, IUTOIAAb, 00BEM, ILIO-
agb IIOBEPXHOCTH), HCIOJB3YysS U3yUEHHBIE
(GOPMYINBI U METOJIBL;

13) ymenue omnepupoBaTh NOHSATHIMH:
IPAMOYTrojibHasg CHCTEMa KOOpAWHAT, KOOpIH-
HATbl TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKa-
JIIPHOE TIPOM3BEJECHHE, YIOJI MEKIY BEKTOPAMH,
CyMMa BEKTOPOB, IIPOM3BEACHHE BEKTOpa Ha
YHCIJI0; HAXOMUTh C IIOMOLIBIO U3YUEHHBIX (op-
MyJ KOOPIOMHATHI CEPeaUHBI OTpe3Ka, PacCTos-
HHUE MEKIY IByMS TOUKaMHU;

14) ymeHue BpIOUPATh TOAXOASIIUN H3Y-
YEHHBIH METOJ UL pelIeHUs 3afayd, paclo3Ha-
BaTh MaTeMaTHyeckue HakThl 1 MaTeMaTHUECKHE
MOJENU B NPUPOJHBIX U OOIIECTBEHHBIX SBIIE-
HHSX, B UCKYCCTBE; YMEHHE IPUBOAUTH IPUMEPBI
MaTeMaTHYECKUX OTKPBITUH POCCUMCKON U MUPO-
BOW MaTeMaTHYECKON HayKH.




