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1. HACHOPT PABOYEM ITPOI'PAMMBI YYEBHOUN JUCIUILJINHBI
I1/1.01 MaremaTuka

1.1.00acTh NpUMEHEHHS MPOTPAMMBbI

Pabouas mporpamma yueOHOW AMCIUIIIMHBI SBISIETCS YacThIO MPOTPAMMBI
MOJITOTOBKU CICIIMATUCTOB CPEIHEr0 3BeHa B COOTBeTCTBUM C DenepaabHbIM
rOCy/lapCTBEHHBIM  00pa3oBaTelbHBIM  CTaHIAPTOM  CpPEAHEro  0OIIero
oOpa3oBaHMUs.

Pabouast mporpamMma MOXET UCHIOIB30BATHCS IPYTUMH 00pa30BaTeIbHBIMU
YUPEXKIECHUSIMU  MPOPECCHOHANBHOIO M JOIMOJHUTEIBHOTO  00pa30BaHMUA,
peanu3ylommumMu  00pa3oBaTEIbHYI0 MPOTpaMMy CpeaHero (MOJIHOTo) oOIIero
oOpa3oBaHMUs.

1.2. MecTto y4eOHOIl MUCHUIUVIMHBI B CTPYKType NPOrpamMMbl NOATOTOBKH
CIEeNUAJMCTOB CPeHero 3BeHAa: TUCIUIUIMHA BXOAUT B 00IIC00pa30BaTEIbHBIMI
IIUKJI ¥ OTHOCUTCS K MPOGUIBHBIM 00I11€00pa30BaTEIbHBIM TUCIUTLITHHAM.

1.3. leau u 3aga4u y4eOHOH AUCHMILIMHBI — TPe0OBaHUSL K pe3yabTaTaM
OCBOCHMS YUeOHOI TUCHUIINHBI:

Lenu:

- o0OecnieueHrue CHOPMUPOBAHHOCTH MPEACTABICHUNA O COLUAIBHBIX,
KYJbTYPHBIX U UCTOPUUYECKUX (PAKTOpPaX CTAHOBJICHUS MaTEMATHKHU;

- obecrnieyeHue CGHOPMUPOBAHHOCTU JIOTHYECKOTO, aJTOPUTMHUYECKOTO M
MaTeMaTUYECKOTO MBIILJICHUS;

- oOecreyeHue CQPOPMUPOBAHHOCTH YMEHUI MPUMEHATH TOJyYECHHbIE
3HAHUS MPU PEIICHUN Pa3JIMUHbIX 33]1a4;

- obecrnieueHue cHOPMUPOBAHHOCTH MPEJACTABICHUNH O MaTEeMaTHKE Kak
4acTH  OOIIEYENIOBEYECKONM  KyJIbTYpPhl, YHUBEPCAJIBHOM  SI3bIKE  HAYKH,
MO3BOJISIONIEM OTIMCHIBATh M M3y4aTh PEaIbHBIC MTPOIIECCHI U SBJICHUS.

B pesynpraTe OocBOeHHMS Y4YCOHOM IUCHUILIMHBI OOYYArOITUHCS JOJKEH
YMETh:

- BBITIOJHATH apu(MeTHUeCcKre ACHCTBUS HAJl YMCIaMH, CoueTas YCTHBhIE U
MUCbMEHHBIC TPUEMBI, HAXOAWTh NPUOIMKCHHBIC 3HAUYCHUS BEJIMYMH U
NOTPENIHOCTA  BbIYMCICHUNW (aOCONMIOTHAsE W OTHOCUTENbHAs); CpaBHUBATh
YHUCJIOBBIC BBIPAKCHHUS;

- HaXOJIUTh 3HAYCHMsI KOPHS, CTETEHH, Jorapudma, TPUTOHOMETPUUECKUX
BBIDOKEHMI HA OCHOBE ONpPEACNICHUs, MWCIOJB3YysSd MpU HEOOXOJIUMOCTH
WHCTPYMEHTAJIbHBIE CPEJCTBA; IMOJIb30BAThCA MPHUOJIMKEHHON OLIEHKOW Mpu
MPaKTUYECKUX pacyeTax;

- BBIMOJHATH MpeoOpa3oBaHMsl  BBIPAKEHUN, TMPUMEHST (OPMYIIHI,
CBSA3aHHBIE CO CBOMCTBAMU CTEIEHEW, JIOrapu(pMOB, TPUTOHOMETPUUIECCKUX
(yHKmii;

- BBIYMCIISTh 3HAUYCHUE (PYHKIIUU TI0 33JJaHHOMY 3HAYEHUIO apryMEHTa MpHu
pa3IMyYHBIX COC00ax 3aAaHus PYHKIINU;



- CTpOUTHh IpadUKH W3YYEHHBIX (YHKIUH, WUIIOCTPUPOBATH MO TpaPuKy
CBOMCTBA AJIIEMEHTAPHBIX (PYHKIUH;

- UCIIOJIb30BaTh MOHATHE (DYHKIMH ISl ONMCAHUS U aHAJIM3a 3aBUCUMOCTEN
BEJINYMH;

- HaXOJIUTh NMPOU3BOHBIC FJIEMEHTAPHBIX (PYHKIIUH;

- KCII0JIB30BaTh MPOU3BOAHYIO JIJIsl U3YUYE€HUS CBOMCTB (DYHKIIMIA U
MOCTPOEHHUSI TpaUKOB;

- IPUMEHSATH MIPOU3BOIHYIO JUIS MTPOBEICHUS MPUOIMKEHHBIX BHIYHCICHUH,
pemiath 3aJaud MPHUKIAJHOTO XapakTepa Ha HaXO0XJACHHWE HauOOJbIIEro U
HAaUMEHBIIIETO 3HAYCHUS;

- BBIUMCIATH B NPOCTEHIIMX CAydasX IUIOMIAAd U OOBEMBI C
UCIIOJIb30BaHUEM OIPEICTICHHOTO HHTETpaa;

-pemaThb paroHaIbHbIC, MOKa3aTeNbHEIE, norapudmMuyeckue,
TPUTOHOMETPUUYECKUE YpPAaBHEHUS, CBOJSALIMECS K JIMHEHHBIM M KBaJApaTHbIM, a
TaK)K€ aHAJIOTHYHbIE HEPABEHCTBA U CUCTEMBI;

- UCIOJIb30BATh Ipa)UUECKUil METOJ] pEIICHNs YPaBHEHUN U HEPABEHCTB;

- u300pakaTb Ha KOOPJMHATHOM IUIOCKOCTH PEIIECHUS YpaBHEHU,
HEPABEHCTB U CUCTEM C JABYMsI HEU3BECTHBIMU;

- COCTaBJIAITh M pellaTb YypPaBHEHHS U HEPABEHCTBA, CBSI3bIBAIOLIME
HEU3BECTHBIE BEJIMUMHBI B TEKCTOBBIX (B TOM YHCII€ IPUKIIATHBIX) 3a/1a4ax.

- pemiath npocTeiire KOMOMHATOPHBIE 331a4d METOJIOM mepebopa, a TakKe
C MCIIOJIb30BAHUEM M3BECTHBIX (POpMyTT;

- BBIYHCIIITH B TMPOCTEHIIMX CIIy4asX BEPOATHOCTH COOBITHII Ha OCHOBE
MOJICYETa YKCIIa UCXO/IOB;

- pacmo3HaBaTh Ha 4YepTEeX)axX W MOJENAX NPOCTPAHCTBEHHBIE (HOPMBI,
COOTHOCHUTH TPEXMEpPHBIE OOBEKTHI C UX OMUCAHUSIMU, H300PAKEHUSIMHU;

- OIHKCHIBATh B3aUMHOE pPAaclOJIOKEHUE TMPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE, ApTYMEHTUPOBATH CBOM CYXKJIE€HUS 00 TOM PACIIONI0KEHHH;

- aHAJIM3UPOBAThH B MPOCTEHUIINX CITydasx B3aUMHOE PACIIOJIOKEHUE OOBEKTOB
B IIPOCTPAHCTBE;

- K300pa)kaTh OCHOBHBbIE MHOTOTPAHHUKH M KpYIJble Tela; BbINOJIHATH
YepTEXKH 0 YCIOBUSAM 3a/1ay;

- CTPOUTH MPOCTEUIINE ceueHUs KyOa, MpU3Mbl, TUPAMU/IBI;

- pemaTh MIAaHUMETPUIECKIE U MPOCTEUIIINE CTEPEOMETPHUUECKHE 3a/1a4 Ha
HAXO0XK/IEHWE TEOMETPUUCCKUX BEIUYMH (JUTUH, YTJIOB, IUIOMIaIeH, 00bEMOB);

- UCTIONB30BaTh ~ NPHU  PEIICHUU CTEpEOMETPHUECKUX  3a7ad
TUTAHUMETPUYIECKUE (PAKThI U METOIBL;

- IPOBOAMTH JTOKA3aTEIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a7ad;

B pesynbraTe OCBOCHHMS y4eOHOM JUCHUIUIMHBI OOYYarOIIUNCA JOJIKEH
3HATh!

- 3HaYCHHE MATeMaTHUYECKON HayKu ]ISl pelleHus 3aJad, BOZHUKAIOIIMX B
TEOPUU M TMPAKTHKE; IIUPOTY U B TO K€ BPEeMsl OTPaHHUUYEHHOCTh MPUMEHEHUS
MaTeMaTUYeCKUX METOJOB K aHaJM3y W HMCCIEAOBAaHUIO MPOIECCOB U SIBICHUN B
pUpoJie U OOIIECTBE;



- 3HaYEHUE MPAKTUKU U BOIPOCOB, BO3HUKAIOIIMX B CAMOM MAaTeMaTHKE JIJIs
(opMUpPOBaHUS U Pa3BUTUS MAaTEMATUYECKON HAyKH; UCTOPUIO PA3BUTHS MOHITHS
YlCclla, CO3JaHUS MaTEeMaTHMYeCKOIO aHall3a, BO3HUKHOBEHUS U Pa3BUTHUSA
r€OMETPUH;

- YHHUBEpPCAJbHBIM  XapakTep 3aKOHOB  JIOTUKM  MaTeMaTUYECKUX
pacCcyXAeHHI, UX MIPUMEHUMOCTh BO BCEX 00JIACTAX YEIOBEUECKOM 1E€ATEIbHOCTH;

- BEPOSITHOCTHBIN XapaKTep pa3iMyuHbIX IPOLECCOB OKPYKAIOIIET0 MHUpA.

Hcnonb3oBaTh MNPUOOPETEHHBIE 3HAHMS W YMEHUS B MPAKTUYECKOH
NEeATEIbHOCTH U MTOBCEIHEBHOM KU3HU:

- U1 TPaKTHYECKUX pacdyeToB 1o ¢opmynaM, BKIOYas (HOpMyIbl,
CoJIep>KaIIie CTENCHH, PaIUuKalbl, JIOTapU(PMbl U TPUTOHOMETpUUECKHE (DYHKIIUH,
UCIIOJIb3Ysl TpPU HEOOXOJUMOCTH CIPAaBOYHBbIE MaTepHallbl W IPOCTEUIINE
BBIYHCIIUTEIbHBIE YCTPOUCTBA.

- JUId ONHCAaHUS C TOMOLIBI0 (YHKUUH pa3IU4HbIX 3aBHCHUMOCTEH,
IPEJICTaBICHUS UX TpaQUUecKH, UHTEPIIPETALUU I'Pa(UKOB.

- penieHus NPUKIaJAHbIX 337a4, B TOM YHUCIIE COLMAIbHO-3KOHOMHUYECKUX U
¢uznyeckux, Ha HauOOoJIbIINE U HAUMEHBIIINE 3HAUCHUS, HA HAXOXKJACHUE CKOPOCTH
U YCKOPEHHSI.

- JUIsl IOCTPOECHMS M MCCIIEOBAHUS TPOCTEUIINX MATEMATUIECKUX MOJIETIEH.

- JUIsl aHAJM3a peajbHBbIX YHCIOBBIX JAHHBIX, MPEACTABICHHBIX B BUJE
JMarpaMm, rpauKos;

- aHaNIKu3a MHPOpPMAIMK CTATUCTUYECKOIO XapakTepa.

- naus  uccieAoBaHHs  (MOJETUPOBAHMS) HECIOXKHBIX MPAKTUYECKUX
CUTYallMil HA OCHOBE U3YUYEHHBIX (POPMYJI U CBOWCTB PUTYD;

- BBIUKCIIEHUSI 00BEMOB M TUIOLIAACH OBEPXHOCTEN MPOCTPAHCTBEHHBIX TEI
OpyU  pEelIeHUWH MPaKTHUYECKUX  3aJ]ad, HCIOJb3ys TMpU  HEOOXOJIUMOCTH
CIPABOYHUKH U BBIYUCIIUTENIBHBIE YCTPOICTBA.

1.4. KoauyecTBO 4YacoB Ha oOcCBoeHHMe pabdoueii mnporpaMMmbl y4eOHOM
TUCHUNIHHBI:
MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuatomierocst 352 4acoB, B TOM YHUCJIE:
00s13aTeIBHON ayAUTOPHOM y4eOHOM HArpy3ku oOydaromierocs: 234 Jaca;
CaMOCTOSITENIbHOM paboThl oOydaromerocs 118 gaca.

PE3YJIbTATBI OCBOEHUSI YYEBHOM JUCIHUIIJINHBI

OcBoeHue  coAepkaHusi  y4eOHOM  AMCHUIUIMHBI  «MaTeMaTuka
obecrnieunBaeT JOCTUKEHUE CTYJIECHTAMHU CIICIYIOIIUX pPe3)ibmamaog:.

JIUYHOCHHbBIX

- cOpMHUPOBAHHOCTh TPEACTABICHUM O MaTEMaTHKE KaK YHHUBEPCAITHBHOM
A3bIKE HAyKH, CPEJICTBE MOJICIUPOBAHUS SABJICHUN U MPOLECCOB, UIEAX U METOJAX
MaTeMaTUKH;

- TOHMMaHHW€ 3HAYUMOCTH MATEMATUKU i1 HAyYHO-TEXHHUYECKOTO
mporpecca, CGHOPMHUPOBAHHOCTh OTHONICHHWS K MaTeMaTHKe Kak K 4YacTu
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OOIIIeYeIOBEYECKOM KyJIbTypbl dYepe3 3HAKOMCTBO C HUCTOpPHEH pa3BUTHS
MaTeMaTHKH, BOJIOLUEH MaTeMaTUYECKUX UJCH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpa)KEHUs,
QITOPUTMUYECKON KYJIBTYPhl, KPUTUHYHOCTH MBIILJICHUS HA YPOBHE, HEOOXOAUMOM
JUTst Oy yiien npodeccuoHaIbHOM AESITEIbHOCTH, ISl IPOJOJKEHUST 00pa3oBaHus
U caMo0oOpa30BaHus;

- OBJIQJICHUE MATEMaTUYECKUMH 3HAHUSAMHU M YMEHHUSIMHU, HEOOXOJIMMBIMU B
MIOBCEIHEBHOM KU3HU, JJISI OCBOCHUSI CMEXHBIX €CTECTBEHHOHAYUHBIX JTUCHUIUIMH
U JUCIHUIUIMH TNPO(ECCHOHANIBHOTO MLHWKIA, Ui TOMy4YyeHUs oOpa3oBaHUs B
00J1acTsIX, He TPEOYIOMUX YIITyOJIeHHOW MaTeMaTHIECKOU MTOATOTOBKY;

- TOTOBHOCTH M CIIOCOOHOCTh K O0Opa3oBaHHWIO, B TOM YHUCJE
caM000pa30BaHUIO, Ha MPOTSHKEHUWU BCEH JKU3HHU; CO3HATEIHHOE OTHOILICHHE K
HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCHEHNIHONW NpOoQecCHOHAIBbHOU U
OOIIECTBEHHOM 1€ATEIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOATEIBHOW TBOPYECKON W
OTBETCTBEHHOM JI€ATEIILHOCTH;

- TOTOBHOCTh K KOJJIEKTUBHOU paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTenbHOM,  OOLIECTBEHHO  IOJIE3HOH,  y4eOHO-HMCCIEeI0BaTENbCKOM,
MPOEKTHOM U JPYTUX BUAX ACSATEIBHOCTH;

- OTHOILIEHHE K MpO(ecCHOHAIBHON JEATEIBHOCTH KaK BO3MOXKHOCTH
ydacThsi B~ PEIICHWH  JUYHBIX,  OOIIECTBEHHBIX,  TI'OCYJIapCTBEHHBIX,
OOIIeHAIMOHAIBHBIX TTPO0OIIEeM;

Memanpeomen X

- YMEHHE CaMOCTOSTEIBHO OMPENENATh LEIN NEATETHbHOCTH M COCTaBIAThH
IUTAaHBl  JCSITENbHOCTH; CAaMOCTOATEIBHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JEATEIHbHOCTh; HCIOJh30BaTh BCE BO3MOXKHBIE PECYpCHI IS
JOCTIDKCHUSI TIOCTABJICHHBIX I1IeJIeH U pealu3alvy IUTAaHOB  JESTEIbHOCTH;
BBIOMPATDH YCTIEIIHBIC CTPATETUH B PA3IIMYHBIX CUTYAIIHSIX;

- yMEHHME MpPOJIYKTUBHO OOIAThCA W B3aMMOJAEWCTBOBAaTH B IIpOLECCE
COBMECTHOM  JIESITENIbHOCTH, YYUTHIBATh TMO3UIUU  JIPYTUX  yYAaCTHUKOB
nesTeabHOCTH, 3()(PEKTUBHO pa3peiaTb KOH(PIUKTHI;

- BJIaJICHWE HaBBIKAMHM TI03HABATEIbHOM, Y4EOHO-HCCIENOBATEIILCKON H
MPOCKTHOM JESATENHHOCTU, HABBIKAMHU pa3pelieHust MpoOJeM; CHOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIBHOMY MTOMCKY METO/IOB PEIICHUS IPAKTHUECKUX 3a7ad,
MPUMEHEHHUIO Pa3IMYHbIX METOJIOB MMO3HAHUS;

- TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSTEIbHON WH(OPMAIMOHHO-
MO03HABATEILHOM ACSITEFHOCTH, BKIIFOYAss YMEHHUE OPUEHTUPOBATHCS B PA3TMUHBIX
UCTOYHHKAX WHQPOPMAIINHA, KPUTHUYECKH OICHWBaTh MW HWHTEPIPETUPOBATH
uHGOPMAITHIO, TIOTYYaeMYI0 U3 Pa3TNIHBIX HCTOYHUKOB;

- BJIaJICHUE SI3BIKOBBIMH CPEJCTBAMH: YMEHUE SICHO, JIOTUYHO W TOYHO
u3JlaraTh CBOIO TOUKY 3pEHUS, UCIIOJIH30BATh aJICKBATHBIE SI3BIKOBBIC CPENICTBA,

- BJIQJICHUEC HaBbIKAMU T[IO3HABATEIbHOW pedIeKCHH KaK OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBHUM ¥ MBICTUTENBHBIX TIPOIECCOB, UX PE3yJIbTaTOB U



OCHOBAHUM, I'PAHUL] CBOETO 3HAHUS W HE3HAHMS, HOBBIX ITO3HABATEIBHBIX 3a1a4 U
CPEACTB ISl X IOCTUKEHHS;

- LEJIEYCTPEMJIEHHOCTh B  [OWCKaX W  TPUHIATUU  PELICHUH,
CO00PA3UTENBHOCTh U UHTYHUILINS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI;
CIIOCOOHOCTh BOCTIPUHUMATD KPACOTY U TAPMOHUIO MUDA;

npeomemHubIx:

- cOpMHUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHKE KaK 4acTh MHPOBOM
KyJIbTYphl M MECTE€ MATeMaTHKH B COBPEMEHHOW IMBWIM3aLMH, CIIOCO0AX
ONMCAHUS SIBJICHUN PEATbHOIO MUPA HA MATEMATUYECKOM SI3BIKE;

- c(OPMHUPOBAHHOCTH MPEACTABICHUNH O MaTEeMAaTUYECKUX TMOHATHUAX Kak
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIIAX, MO3BOJIONIMX OINKCHIBATH W U3Yy4aTb
pa3HbIe IPOLECCHl W SBIEHHS; NOHUMAHHUE BO3MOXHOCTH aKCHOMATHYECKOIO
ITOCTPOECHUS MATEMATUYECKUX TEOPUH;

- BJIaJICHUE METOJaMM JI0KA3aTEIbCTB U aJTOPUTMOB PEILICHUS, YMEHUE UX
IIPUMEHSATH, IPOBOAUTH JI0KA3aTEIIbHBIE PACCYKACHHUS B XOE PEUICHUS 3a/1a4;

- BJIAJICHUE CTAaHJAPTHBIMU [PUEMAMU PEIICHUS PAUUOHAIBHBIX W
VMPpalUOHAIBHBIX, I0KA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; UCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MIPOIPaMM, B
TOM YHCJE JUIS TOUCKA MYTU PEUICHUS WM WUIFOCTPALMU PELICHUS YPABHEHUU U
HEPABEHCTB;

- c(opMUPOBaHHOCTh  MPEACTABICHU 00  OCHOBHBIX  IOHATHAX
MaTeMaTUYECKOTO aHAJIN3a U UX CBOMCTBAX, BIAJECHUE YMEHUEM XapaKTepU30BaTh
noBeAeHUe (PYyHKIMI, MCHOJb30BAaHUE MOJYYEHHBIX 3HAHWM AJI1 ONHUCAHMS U
aHaJIN3a PeAIbHBIX 3aBUCUMOCTEN;

- BJAQJCHHE OCHOBHBIMM TOHATUSIMH O IUIOCKUX W MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh reoOMeTpUYecKue (UTypbl Ha 4YepTekax, MOJEISIX U B PEATbHOM
MUpE; MPUMEHEHHE W3YYEHHBIX CBONCTB T€OMETpUYECKUX (Puryp u dopmyn s
pELICHUsI TEOMETPUUECKUX 3a]1a4 U 33]1a4 C MPAKTUYECKUM COAEPKAHUEM;

- chopMUPOBAaHHOCTH MPEJCTABICHUIN O MpoOIeccax U SBJICHUSX, UMEIOIINUX
BEPOSITHOCTHBIA XAPAKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJIbHOM MHpE,
OCHOBHBIX IOHATHUSX JIEMEHTAPHOM TEOPUM BEPOATHOCTEH; YMEHUM HAaXOIAUTh U
OIICHMBATh BEPOSTHOCTH HACTYIUICHUS COOBITUNA B TPOCTEUIIUX MPAKTUYECKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbIX BEJIMYUH;

- BJIAJICHUE HABBIKAMM HCIMOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM
IIPU PELICHUU 3a/1a4.

Pe3ynbTaToM OCBOEHUsI MpOrpaMMbl SIBISETCS (OPMHUPOBAHUE 3HAHUU U
YMEHHU:

Kon HaunmeHnoBaHue pe3yJibTara 00y4eHust
3H 1. 0 MaTeMaTUKE KaK YHUBEPCAJIbHOM S3BIKE HAyKH, CPEICTBE MOJEIMPOBAHMS
SBJICHUM U NTPOIIECCOB, HJIEAX U METOIAX MAaTEMATHKH;
3u 2. 3HAYCHUE MATEMATUKH I HAyYHO-TEXHUYECKOIO IPOrpecca, UMETh OTHOLLIECHUE
K MaTeMaTHKe KakK K 4acTH OOIle4Yes0OBEeYeCKON KyJIbTYphl uepe3 3HAKOMCTBO C
VMCTOPUEH Pa3BUTHS MAaTEMAaTUKH, YBOJIFOLUEN MAaTEMATHUYECKUX HUJIEH;
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3H 3.

3HAQUCHWE  MaTeMaTWKd Ui Pa3BUTHA  JIOTHYECKOTO  MBIILICHUS,
IPOCTPAHCTBEHHOTO BOOOPAXKEHHUS, AITOPUTMHUECKON KYIBTYpbl, KPUTUYHOCTH
MBIIIICHHS. HA YpOBHE, HEOOXOOMMOM i Oyayiieil mnpodeccHoHaTbHOM
JESTELHOCTH, JUIS POJIOJKEHUS 00pa30BaHUs U CaMOOOPA30BaAHUS;

31 4.

3HAYCHUE MaTEMAaTHYECKON HAYKH JUIsl PEIICHUs 3a]1a4, BOSHUKAIOUINX B TCOPHU H
IMPpAaKTUKE, [MUPOTY U B TO IKC BpCMd OI'paHUYCHHOCTL IMIPUMCHCHUA
MaTeMaTHYeCKHX METOIOB K aHAIM3y M HMCCICJOBAHUIO IPOLECCOB U SIBICHUI B
pUpOJie U OOIIECTBE;

31 5.

3HAUYEHHE IPAKTUKU M BOIPOCOB, BO3ZHUKAIOIIMX B CaMOM MaTeMaTUKE IS
(bOpMUPOBAHUS U PA3BUTHSI MATEMATUYECKOW HAYKH; UICTOPHUIO PA3BUTHUS MOHITHUS
Yyycia, CO3JaHUs MaTeMaTU4YeCKOro aHajav3a, BO3HUKHOBEHUS W Pa3BUTHUA
T€OMETPUH;

3H 6.

3HA4YE€HUE MAaTeMaTHUKU JUIsl OCBOECHHUS CMEKHBIX €CTECTBEHHOHAYUYHbIX JTUCLUIUINH
U TUCHHUIUIAH NPO()ECCHOHATBHOTO HUKJIA;

31 7.

BepOSITHOCTHHﬁ XapaKTep  pas3IMYHbIX IHIPOLHECCOB  OKPYXKAOMICro  MHUpa,
CTaTUCTHUYCCKHUEC 3aKOHOMCPHOCTH B pPC€aJlbHOM MHUPEC, OCHOBHBLIC IIOHATUA
BHCMGHTapHOﬁ TCOPHUU BCPOATHOCTHU,

V1.

BBITIOJIHATh apu(METHUECKUE MACWCTBUS HAJ UYHUCIAMH, COYeTass YCTHBIE H
NUCbMEHHBIE TPUEMbI; HAXOAWTh MNPUOIMKEHHbIE 3HAYEHUs BEJIMYUH MU
HOTPEIIHOCTY BBIYMCIEHUNH (a0COIIOTHAsT W OTHOCUTENbHAs); CpPaBHUBATH
YHCIIOBbIE BBIPA)KEHUS;

V2.

HAaXOJWTh 3HAYCHHUS KOPHS, CTENCHH, Jiorapudma, TPUTOHOMETPUICCKHIX
BBIpQXXCHHI Ha OCHOBE ONPENCIICHUs, WCIOIb3ysl IMpPH HEOOXOIUMOCTU
WHCTPYMEHTAJIbHBIE CPEJICTBA; IOJh30BATHCS MPUOIMIKEHHOW OIEHKOW TIpH
IIPAKTUYECKUX pacuerax;

V3.

BBINOJIHATh IPe0oOpa30BaHMUs BBIPAKEHHUM, MpUMEHss (HOpMyJbl, CBSI3aHHBIE CO
CBOICTBaMHM cTeneHe, JorapumMoB, TPUTOHOMETPUUYECKUX (PYHKIINH;

V4.

BBIYUCIISITh 3HAUYCHHE (PYHKIMK 110 3aJlaHHOMY 3HAY€HUIO aprymMeHTa TpH
pa3IUUHBIX crmocobax 3amaHus (GYHKIHUMA, OIPEAENATh OCHOBHBIE CBOMCTBa
YHCIOBBIX (PYHKIMH, WIIIOCTPUPOBaTh U Ha rpadukax; CTpoUTh Trpapuku
M3Y4YEHHBIX (DYHKIUH, WLTIOCTPUPOBATh MO TpaduKy CBOMCTBA 3JIEMEHTAPHBIX
GyHKIMI; WCHONB30BaTh TMOHATHE (YHKIMM [UJIsl ONUCAaHUS W aHauIM3a
3aBUCHUMOCTEI BEJINYHH;

V.

HaXOJUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKILUH; HCIOJIB30BaTh MPOU3BOIHYIO
JUISL U3YYEHHUsT CBOWCTB (YHKUMH M TOCTPOEHUS TpaduKOB; MPUMEHATH
NPOM3BOJIHYIO Ul TPOBEICHUS MPHUONMKEHHBIX BBIUMCICHUM, pelarh 3ajlauu
INPUKIAJHOTO XapakTepa Ha HaXO0XJAEHHE HauOOJIbIIEr0 W HAUMEHBIIETro
3HAYCHUS,;

Y.

BBIYHCIIATH B HpOCTefIIHPIX cIydadx I1iom@aad u 00BEMBI C MCIIOJB30BAaHUEM
ONPCACIICHHOI'O MHTCTpaAJia,

Y.

HaxXoJuTb M OLCHUBATH BCPOATHOCTH HACTYIJICHUA CcoOBITHII B HpOCTeI\/'II_HI/IX
MPAKTUYCCKUX CUTyallNsAX U OCHOBHBIC XapPaKTCPUCTUKU CHy‘IﬂfIHBIX BCJIIMYHH,

VY 8.

HaxXOJUTh U INPUHUMATL PCIICHHUC, IPOABIIATH COO6p33PITCJ'ILHOCTB U UHTYHUILUIO,
Pa3BUTOCTh IMMPOCTPAHCTBECHHBIX HpeﬂCTaBHeHHﬁ; CIIOCOOHOCTD BOCIIpUHHUMATh
KpaCoTy U TrapMOHHIO MHpPaA.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOI TUCHUIJIMHBI ¥ BUAbI y4eOHOH padoT

Buj yue6Hoii padoThI Oovem 1 2
uacoe cemecmp | cemecmp

MakcumajibHasi yyeOHasi HATpy3Ka (Bcero) 352 147 205
Oobs13aTesibHAsI ayIUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 234 98 136

B TOM YHCIIC

ayJIMTOPHbBIC 3aAHATHUS 196 76 120
MPAKTHYECKUE 3aHIATHS 38 22 16
CamocrosiTejibHAas pa6oTa ody4yarwiierocs (Bcero) 118 49 69
Hrorosas arrecranus B popme 9K3aMeH 9K3aMeH

10




2.2. TemaTnuyeckuii IJIaH U coep:kanue yueOHoi aucuunaunbl [11.01 MatemaTuka

HaumenoBanue
pa3/iesioB U TeM

Conep:kanue y4eOHOT0 MaTepHaJia, CaMOCTOSATEIbHAS PadoTa 00y4aromuxcs

Oo0Bem
JacoB

dopmupye
Mble
3HAHHS H
YMEHHUs

Ypos
eHb
0oCcBoOE€
HHS

1

4

Pasnen 1. Anredopa

164

BBenenue

MaremaTuka B HayKe, TEXHHUKE, JKOHOMHKC, I/IH(bO'pMaI_[I/IOHHBIX TCXHOJIOTHUAX H
HpaKTquCKOﬁ ACATCIIBHOCTH. HGJ'II/I H 3aJa4d HM3YUYCHHUA MAaTCMAaTHUKHM B YUYPCKICHUAX
Ha4daJIbHOI'O M CPCAHCTO HpOd)GCCI/IOHaJIBHOl"O O6paSOBaHI/I$I.

3H2, 386

Tema 1.1. PazButue
IIOHSITUSA O YUCJIE

Ilenpie 1 panmoHadbHBIC yucia. JlelcTBUTENbHbIE YKcia. [[puOmmKeHHbIC BBIYUCICHUS.
[TpubnmxkeHHOE 3HAYEHUE BEIWYWHBI W TOTPEIIHOCTH MNpuOMmmKeHnid. KomruiekcHbie
qyuca.

IIpakTuyeckne 3aHATHA. ApudMeTHUECKHE JCUCTBUS HAJ YHCIAMH, HAaXOXJICHHE
MPUOIMKCHHBIX 3HAYCHWHW BEJIWMYMH W TOTPEIIHOCTEH BBIUYMCICHUN (aOCOMIOTHOM |
OTHOCHUTEJILHOHN MOTPEIIHOCTEN ), CPABHECHUE YHCIIOBBIX BBIPAKCHHIA.

10

CamocrosiTesibHAsi padoTa 00y4aronmerocsi: peiieHue ynpaxHeHU! U 3a7a4 Ha JIeUCTBUS
C ICHCTBUTEIILHBIMH YHCIIAMH.

3u5, V1

Tema 1.2. Kophy,
CTETIEHU U
Jorapu@msl

Kopuu u crenenn. KopHu HatypalbHOW CTENEHH M3 4yucia M UX CBOMCTBA. CTEemeHW C
palMoOHATBHBIMKM  TIOKa3aTelsiMu, UuX cBoiicTBa. CrTenmeHn ¢  JEHCTBUTEITbHBIMU
nokazatesiMu.  CBOMCTBa CTENEHUW C JCHCTBUTENBHBIM TMoOKa3areiem. Jlorapudwm.
Jlorapudm gncna. OCHOBHOE JTOTapu(MHIECKOE TOXKACCTBO. [lecATHUYHBIC U HATypaIbHbIC
norapudmel. [lpaBuna npeiictBuit c¢ sorapudmamu. Ilepexoq kK HOBOMY OCHOBaHHIO.
[IpeoOpazoBanme  anreOpamyeckux  BeIpakeHuid.  [IpeoOpa3zoBaHme  palMOHAIBHBIX,
UpPPAIMOHATBHBIX CTETIEHHBIX, TIOKA3aTebHBIX U JTOrapu()MUIECKIX BBIPAKECHUIM.

IIpakTHyeckne 3aHATHA. BpluncieHME W CpaBHEHHE KOpHEH. BbloiaHeHue pacueroB ¢
pamukanamu. Perienne MppalnyOHaNbHBIX yYpaBHEHUM M HepaBeHCTB. HaxoxkneHne 3HaueHui
CTeNeHe ¢ paluuoHaTbHBIMM ToKasatensmMu. CpaBHeHue creneHell. [IpeoGpazoBaHust
BBIDQKEHUW, COACPKAIMX CTEeleHW. PemnieHne mokasaTenbHBIX ypaBHEHWH. Pemienne
NPUKIAIHBIX 3a1ad. HaxokneHue 3HadeHWH Jorapudma 1O IMPOU3BOIGHOMY OCHOBAHHMIO.
[lepexox OT oOmHOrO OCHOBaHUS K JApyroMmy. BblumcieHne u cpaBHEHHE JOrapu(MoB.
JlorapudmupoBaHre 1 TOTEHIMPOBAHUE BbIpakeHUH. Perenue orapuMuueckux ypaBHEHHH
1 HepaBeHCTB. [ [pubnrkeHHble BBIYMCIICHUS U pelIeHus] IPUKIIATHBIX 3a7a4

28

CamocrosiTesibHasi padoTa 00y4aIOLIErocsi: PelieHHe YIPaXXHEHUA U 3a]1a4; BBITOTHEHHE
pacueTHO-TpaUYEeCKUX  3aJaHUA — TOCTpOeHHE TpadUKOB  TOKAa3aTeNbHOM U
norapudmuyeckor (HYHKITHIA.

14

3Hu3, 3H6,
V2,V3

11




Tema 1.3. OCHOBEI
TPUTOHOMETPHUU

Paguannas mepa yria. Bpamarensnoe apuxkenne. CUHYC, KOCUHYC, TAHT€HC U KOTaHTE€HC.
OCHOBHBIE TPUTOHOMETPUUYECKHE TOXACCTBA, (OpMYJbl npuBencHus. CHHYC, KOCUHYC H
TAaHT€HC CYMMbl M Pa3HOCTH JBYX yIJIoB. CHHYC M KOCHMHYC JIBOMHOro yria. @opmyJibl
nosoBuHHOrO  yria. [IpeoOpa3oBaHusi CyMMBbI TPUTOHOMETPUYECKMX (YHKIHH B
MPOM3BEICHUE U TPOM3BEICHUS B CYMMY. BBIpakeHHE TPUTOHOMETPUUYECKHX (DYHKITHI
yepes TaHTEHC MOJIOBUHHOTO apryMeHrTa. [TpeoOpa3zoBanmst MPOCTEHIITNUX
TPUTOHOMETPUUECKUX  BhIpakeHuil. IIpocTeiiiue TPUTOHOMETPUUECKUE YPaBHEHUS.
Pemienne TtpuroHomerpuueckux — ypaBHeHuil. IIpocreliiiiue  TpUTOHOMETPHUYECKUE U
HEPaBEHCTBA. APKCUHYC, apKKOCHHVC. AaDKTAHTEHC YNCTA.

IIpakT4yeckue 3aHATUSA. PanvaHHBIA METON W3MEDEHHUS VIJIOB BDAIICHUS M CBS3b C
rpanvcHO Mepod. OCHOBHBIE TDHUTOHOMETDHYECKHE TOXKISCTBA. (HODMVIIBI CIIOKECHHS.
VIBOCHHS. IDEOODA30BaHME CVMMBI TDHUTOHOMETDHYECKHUX (GOVHKIMA B IIDOM3BEICHHUE.
nmpeoOna3oBaHne TDOM3BENCHUS TOUTOHOMETDUYECKUX (YHKIUN B cymmy. IIpocreifmue
TPUTOHOMETPUYECKUE YPABHEHUS Y HEPABEHCTRA.

OOpatHbIe TPUTOHOMETPHYECKHE (QYHKIIMU: apKCUHYC, apKKOCHHYC, apKTaHTeHC.

31

3u3, 316,
V3,4

CamocTrosiTeJbHas padoTa 00ydyaromerocsi: peiicHue YIIpaKHECHUH U 3a/1a4; BBITOJHECHUE
pacdyeTHO-TpaduUecKux pabor — mpeoOpa3oBaHHE TI'PA(PUKOB TPUTOHOMETPHUCCKHX
(GyHKIMI ¢ TOMOIIBIO CIBUTA M IEPEHOCA.

16

Tema 1.4. Oynkuumy,
UX CBOMCTBA U
rpacduku. CTeneHHbIe,
MoKa3aTeJIbHBIE,
norapuMUUecKue u
TPUTOHOMETPUYECKHUE

byHKIIUU

Oynkiuu. O0J1acTh ONpeaeIeHUs] 1 MHOXKECTBO 3HAYCHHUH; rpaduK (DYHKITUHU, TOCTPOCHUE
rpagukoB  (QYHKIUKA, 3aJaHHBIX Pa3IMYHBIMH  crocoOamu. CBoicTBa  (PyHKIMH:
MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAHUYCHHOCTH, MEPUOIUIHOCTH. [IPOMEKYTKH
BO3pacTaHus W yObIBaHWS, HaWOOJbIIEe W HAMMEHbBIEE 3HAYCHHS, TOYKHA IKCTpEeMyMa.
I'padmueckas wHTEepnperanus. [IpuMepsl (YHKIIMOHATBHBIX 3aBHCHUMOCTEH B pPeallbHBIX
nporeccax u sBieHUsAX. Ooparaesie GyHkmuu. O0macTs onpeaeeHus U 00J1acTh 3HAYCHHUN
obparHoit ¢yakuu. ['padux oOpatHON GyHKIMHA. ApUbMETHYSCKHE ONeparud HaJ
byaxkumsvu. Crnoxxnas Gyskuus (kommosuiust). OnpeneneHus: GyHKIUNA, X CBOWCTBA U
rpaduku. OOpatHble TpuUroHoMmeTpuueckue ¢yHkuun. I[IpeoOpazoBanus TpaduUKoB.
[lapannensHblii MEpeHOC, CUMMETpPUS OTHOCUTENBHO OCEH KOOpIWHAT M CHMMETPHS
OTHOCHUTENILHO Hayaia KOOpJIUHAT, CHMMETPHsI OTHOCUTEIBHO MPSIMON Y = X, pacTsKeHUe U
c)KaTue BJOIb Ocel KOOpIMHAT.

IIpakTnyeckue 3ansaTus. [louMepsl 3aBUCHMOCTENH MEXIV MEDEMEHHBIMH B DEAbHBIX
mporeccax M3 CMEXHBIX nuciuiuimH. Omnpenenenune dbvaknumii. [TocTpoeHne W dTeHHE
roadbukoB dvakmi. MccmenoBanue dvHakimn. CBOWCTBa JWHEWHOW. KBAaIDATHYHOM.
KVCOUYHO-TMHEHHOW H IpOOHO-TMHEHHOW bvHKIuiA. HenpepbIBHBIE W TEDHOINYCCKHE
dbvakmmu. CBolicTBa M rpaduKy CHHVCA. KOCHHVCA. TaHTeHca M KoTaHreHca. OOpaTHbIe
bvakmmu u ux roabuku. OOpaTHbIe TpUroHOMeTpHYeckne bvakmmu. [IpeobpazoBanus
rpaduka @yukiuu. 'apmorndeckue konedanwus. [Ipukiaaapie 3a1a4mn.

18

CamocrosiTeabHas padoTa o0ydyaromerocsi: perieHne ynpaxHEHUH 1 3a/1a4; BBITOJTHEHUE
pacueTHO-TpapUIECKUX 3aJaHUi — TMpeoOpa3oBaHue TpapuKOB (DYHKIIWH, TapaieIbHBIN
MEePEHOC, PACTSKEHNE U CKATHE BJIOJb OCEH KOOpPIMHAT.

302, V4

Tema 1.5. YpaBHeHus

PaBHOCUIBHOCTE ypaBHeHHfI, HCPAaBCHCTB, CHCTCM. PaI_II/IOHaJ'IBHLIC, HppaiuOHAJILHBIC,

20

3H2, V3

12




U HEpaBCHCTBA

MOKa3aTeJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHHUS M CUCTeMbl. OCHOBHBIE MPUEMBI UX
perieHus1 (pas3yioKEHUE Ha MHOXKUTEIM, BBEACHHE HOBBIX HEHM3BECTHBIX, IOJCTAHOBKA,
rpaduveckuid  metonx).  PamumoHanbHBIC,  WppalMOHANbHBIC,  TOKa3aTelIbHBIE U
TPUTOHOMETPUYECKHE HepaBeHCTBa. OCHOBHBIE TpPUEMbI WX peuieHus. Mcnoas3oBaHue
CBOMCTB M TpadukoB (YHKIMHA ©Ipu pelIeHUH YypaBHEHWH W HEPaBEHCTB. Merox
HMHTEPBaIOB. M300paxkeHne Ha KOOPAMHATHOM IIJIOCKOCTH MHOXKECTBA PEIICHHUI ypaBHCHHI
U HEPABEHCTB C JBYMsI INEPEMEHHBIMM U HUX CHUCTeM. [IpuMeHeHuEe MaTreMaTH4YeCKUuX
METOJIOB IS PEIICHUS COACP)KATCIbHBIX 3aJad M3 Pa3IuyHbIX 00JIacTel HayKu u
npakTuku. MHTepIpeTanus ne3viibTata. VaeT DealbHbIX OThaHWYeHWH.

IInakTnyeckue 3ansarus. Kooau vpaBHeHuii. PaBHoCHIIBHOCTL vbaBHEeHM. 1IneoOnazoBanye
vpaBHeHuii. (OCHOBHBIE IIDHEMBI DEIICHUS VbaBHEHHUH. PellleHne cucreM VpaBHEHUI.
Hcnonb3oBaHre CBOMCTB M IpauKoB (PYHKIMHU JUIsl PEIICHUs] YpaBHEHUI 1 HEPABEHCTB.

CaMocTosiTeJIbHASI padoTa 00y4YaKIIErocsi: PeIICHUE YIIpaKHEHUH U 3a7a4; IPUMECHECHHUC
MaTeMaTHYCCKHX METOJOB JJIS PEIICHHS COACPIKATEIBHBIX 3a4a4 U3 Pa3IMYHBIX 00JIacTeit
HAaYKH ¥ IIPAKTUKH.

10

Pasznea 2. HaugaJio
MATEeMaTHYeCKOro
aHAJIN3a

59

Tema 2.1.
ITocnenoBarensHOCTH

ITocnenosarenpHocTH. CriocoObl 3a/aHMsi M CBOKMCTBA YHCJIOBBIX IOCIIEIOBATEIBHOCTCH.
[lowstie o mnpemene mnocienoBarenbHocTH. CyliecTBOBaHUE Ipejeia MOHOTOHHOU
OrpaHMYCHHOW TMocieaoBaTeIbHOCTH. CyMMHpOBaHHE IOC/IeI0BaTeIbHOCTEH. beckoHeuHO
yOBIBaIOII[ast FeOMETPUYUECKAst IDOTDECCHS M €€ CVMMa.

IpakTnyeckne 3ansATHsA. UYMciooBas IOCIIENOBATEIbHOCTh. CIIOCOOBI €€ 3alaHus.
BBIUUCIICHUSI WIEHOB TMOCjenoBarebHOCTU. [Ipemen mocienoBarebHOCTH. beckoHeuHo
yOBIBAOIAs TEOMETPUYCCKAsI TPOTPECCHSL.

CamocrosiTesqibHasi paboTa 00y4yarouerocsi: perieHrue ynpaxHeHuH 1 3a/1a4; pacCMOTPETh
npaBwiio JlonuTanis.

313, V3

Tema 2.2.
[IpousBonnas

[IponsBognas. [lonstue o mpow3BOgHONW (PYHKIMH, €€ TeOMETPUUECCKUM W (DU3MICCKHI
CMBICJI. YpaBHEHHE KacaTelnbHOW K rpadwuky ¢dyHKIuH. [Ipon3BogHas CyMMBI, pPa3HOCTH,
MPOU3BENICHUs, 4YacTHOTro. [IpuMeHeHHe NPOU3BOJHON K HCCIENOBaHUIO (YHKIHA |
MOCTpOcHUI0 TpadukoB. IIpow3BomHble 0O0paTHON (YHKIUH M KOMIIO3UIIUHA (DYHKIIHH.
IIpuMmepbl HCIOIB30BAaHUS IIPOU3BOJHOM I/ HAXOXKICHUS HAMIY4YIIEero peIIeHHs B
MPUKIAAHBIX 3aJadax. Bropas mpou3BojHas, €€ TeOMETPUUYCCKUN U (DU3UYSCKUH CMBICI.
[IpuMeHeHre MPOU3BOAHOM K HCCIENOBaHUI0O (YHKIUA U MOCTPOCHHIO TI'padUKOB.
Haxoxmenue ckonocTH s noriecca. 3amaHaoro honpMviioi u rnahukom.

IIpakTnueckne 3auaTusa. [Ipon3BonmHad: MeEXaHUUECKMH W TEOMETDUUECKHIT CMBICI
IDOM3BOMHON. YDaBHEHHME KacaredpbHOW B o0mem Bune. [lpaBmma u hODMVIIBL
mddepeHIMDOBaHNA. TAOIMMIIA TIHOW3BOIHBIX JIeMeHTapHbIX GvakmA. HWccienoBanue
bvHKIINK ¢ TOMOIIBEIO Mhon3BOIHON. Haxokaenue HanOoIbIIero, HauMEHBIIIEro 3HaYeHUs U
OKCTPEMAJIBHBIX 3HAYCHUN (DYHKIUH.

18

CaMocrosiTesibHAsE padoTa 00y4aromerocsi: pelieHue YNpaXHEHUH W 3a]ad; pelieHHe

10

3ul, 3u4,
V5

13




IIPUKIIAJHBIX 3aJa4 C IOMOIIBIO HpOHBBOﬂHOﬁ.

Tema 2.3. UnTerpain

IlepBooOpa3nas u wmHTerpai. llpuMeHeHHe OmMpeneIeHHOr0 WHTEerpaia JUisli HaxXOXKJICHUS
IUIOIIAAX KpUBOJMHEHHOW Tpaneuun. Popmyna Herorona — JleiOnuma. Ilpumepst
NMOUMEHEHUS] MHTernaia B (hM3nKe U TEOMETDHU .

IInakTHueckue 3ansaTusa. MHTernanr u mepBooOpna3Hasd. Teonema Hrerorona-JleiiOHuIa.
[TpriMeHeHne HHTErpajia K BRIYMCICHUIO (DU3MYCCKMX BEJIMYMH M ILIOIAJICH.

15

CamocrosiTeibHasi padora oO0ydaromierocsi: perieHue ynpaxHEHUH W 3aJad  Ha
MIPUMEHEHHUE MHTErpaia B (PU3UKE U TEOMETPHUH.

3u4, Y6 2

Paznean 3.
KomOunaropuka,
CTATHCTHKA, U TEOPUA
BEPOSITHOCTEM

36

Tema 3.1. DneMeHTHI
KOMOWHATOPHUKH

OcHOBHBIE TIOHATHUA KOMOWMHATOPUKH. 3aJaud Ha TMOJACYET 4YHCIIa pa3MElICHUH,
MepPecTaHOBOK, couyeTaHuid. Permenue 3amau Ha mepebop BapuaHTtoB. Popmyna OuHOMA
Herorona. CroiictBa OuHOMUHATBHBIX K03 dummenTor. Tpeyronsauk [lackans.
IIpakTtnyeckue 3ansitusi. [lpaBuna komOuHaTOpuku. PemeHne KOMOWHATOPHBIX —3ajad.
Pasmemenus, coueranus u nepectaHoBku. buHoM HprotoHa u TtpeyronpHuk [lackans.
ITpuknaaHele 3aJa4H.

12

CamocrosiTeibHAs paboTa 00y4arouerocsi: peueHue ypaxHeHU U 3a/1a4 Ha MOJCYET
BBIOOPOK.

3u6, 3H7, 2
v7

Tema 3.2. D1eM€EHTEI
TEOPHUH BEPOSATHOCTEH 1
MaTeMaTHYECKON
CTATUCTUKU

CoObITHE, BEpOSTHOCTH COOBITHS, CIOKEHUE M yMHOXeHHE BeposiTHocTeil. llonsatue o
HE3aBUCHUMOCTH COObITHH. JlMcKpeTHas ciydaiiHas BeJIMYMHA, 3aKOH €€ pacIpeJlesIeHus.
UucnoBble XapaKTEpUCTUKHM AMCKPETHOW CiydallHOM BenuuuHbl. lloHsATHE O 3akoHE
6onpmmx yucen. [IpencraBnenue AaHHBIX (TaOaMLIbI, AMAarpaMMbl, rpaduKn), TeHepaIbHas
COBOKYITHOCTb, BBIOOpKa, cpeaHee apudmernyeckoe, menuana. [lonstue o 3amadax
MaTeMaTHYeCKOM CTaTUCTUKU. PerieHne mnpakTHUeCKUX 3afad C  [PUMEHEHUEM
BEPOATHOCTHBIX METO/IOB.

IIpakTnyeckue 3anaTus. Kiiaccuueckoe ornpeneneHue BepoSTHOCTH, CBOMCTBA BEPOSITHOCTEM,
TEOpeMa O CyMME BeposiTHOCTEH. Bpruncnenue BeposTHocTel. IlpencraBiieHne 4YMCIIOBBIX
naHHbIX. [[pHKIagHbIe 3a/1a4n.

12

CamocrosiTesibHAsA padoTa 00yUyaKOIIerocsi: pelieHUEe YIpaXHEHU W 3aJa4 Ha MOACYET
BEPOSITHOCTU CIIY9alHBIX COOBITHH.

3u6, 3H7, 2
v7

Paspnen 4. I'eomerpusn

93

14




Tema 4.1. [Ipsmbic u
TJIOCKOCTH B
MIPOCTPAHCTBE

B3aumHoe pacnonoskeHue ABYX MpsSMBIX B THpocTpaHcTBe. [lapamnenbHocTh mpsiMOi U
IIOCKOCTH. [lapaiutensHOCTh  IIOCKOCTEH. [lepneHauKyIIpHOCTE NpPSAMONM M IUIOCKOCTH.
[TepnienuKysip ¥ HAKJIOHHAA. YTOJI MEXIY MPSIMOM M IUIOCKOCTBIO. [[ByrpaHHbIid yroi. Yroma
MEXIYy  IUIOCKOCTSMHU.  [lepneHmuKysIsspHOCTH  JABYX  IUIOCKOCTEW.  ['eomerpuueckue
npeoOpa3oBaHusl MPOCTPAHCTBA:  MApAUICNbHBIA  MEPEHOC, CHUMMETPUS OTHOCUTEIHHO
miockoctu.  [lapayuienbHoe — mpoektupoBaHue.  [lmomaas  OPTOrOHAIBHOM — MPOEKIMH.

N300pakeHre MpoCTpaHCTBEHHBIX (hUryp.

IIpakTHyeckue 3aHATHSA. [IDU3HAKYM B3aMMHOIO DACHOJIOKEHHUS IIDSIMBIX. YTOJI MEXKIV
OpAMBIMH. B3anMHOe DpacIoloKeHHe TIIDSIMBIX M InIockocTeil. IlepneHmukvisip u
HaAKJIOHHAaA K IUIOCKOCTH. YTOJI MEXIV MDAMOW U INIOCKOCTBIO. TeoneMbl O B3aMMHOM
DACHOJIOKEHUH MIDSIMOU U IJIOCKOCTH. TeopeMa 0 TneX NEePIEHINKVIIIDAX.

IIpn3Haku U cBOMCTBA IMapaIENbHBIX U NEPHEHINKYIISIPHBIX IIJIOCKOCTEH.

PaccrosiHne oT TOUKM 10 IUIOCKOCTH, OT HPSMOM O IUIOCKOCTH, PACCTOSHUE MEXIY
TUTOCKOCTSIMH, MEXITy CKPCHIMBAIOMIMMHUCS TPSIMBIMH, MEKIY TPOU3BOIBHBIME (HTYpamMH B
npoctpanctBe. [lapanmnenbHoe mpoekTUpoBaHHME U €ro CBoMcTBa. Teopema o IUIOLIAAU
OPTOrOHAJILHOM MPOEKINU MHOTOYT'OJIbHHUKA. B3anmnoe pacrnonoxeHue
MIPOCTPAHCTBEHHBIX QUTYD.
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CamocrosiTeibHasi pa0doTra 00y4yamoLierocsi: pelIeHWE YHPaXHEHUMH U 3374ay;
n300paxkeHue GUryp B MpoOCTPaHCTBE.

10

3u5, V8

Tema 4.2.
MHororpanHuku

Bepmmnsbl, pebpa, rpaHu MHororpaHHuka. Pa3zBeprka. MHororpanHblie yrisl. Boeimykibie
MHororpanHuku. Teopema Oiinepa. [Ipusma. IIpsmas u HaknoHHas npusma. [IpaBunbHas
npusMma. [lapamnenenunen. Ky6. Ilupammpa. IlpaBunbHas nupamunga. YceueHHas
nupampaa. Terpasap. CumMerpun B KyOe, B mapajuielenunesne, B MpusMe U MUpamuje.
Ceuenust xy0a, mpusMbl ¥ nupamuzbl. [IperncraBieHne o MpaBMIIBHBIX MHOTOIpAaHHUKAX
(TeTpasrap, Ky0, OKTa’Ap, JOACKAIP U UKOCARAP).

IIpakTnueckune 3anaTHA. Paznuunble Buibl MHOrorpaHHUKOB. Vx m3obpaxenus. CeueHus,
pa3sBepTKM MHOTrOrpaHHUKOB. Ilmomans moBepxHOCTH. Buabl cuMmerpuil B IPOCTPAHCTBE.
CumMeTpus TeN BpallleH!sl 1 MHOTOrpaHHUKOB. Bbruncienue miomaneii 1 00beMoB.

10

CamocrosiTenibHasi padoTa 00y4aroLerocsi: pelieHue ynpaxxHeHUi U 3a/1a4; BBINIOJIHEHNE
MoJieJiell MHOTOTPaHHHUKOB; MOJIEJIMPOBAaHUE T€OMETPUUECKHUX QUTYP.

3u5, V8

Tema 4.3. Tenau
MMOBEPXHOCTHU BpaIEHUS

Hunuaap u koHyc. YceueHHBIH KoHyc. OCHOBaHHE, BBICOTa, OOKOBas MOBEPXHOCTb,
oOpasytomas, pazBepTka. OceBble CEUCHHS W CEUEHUs, apayjiebHbie ocHOBaHMIO. [1lap u
cdepa, ux ceuenus. KacarenpHas miockocTh K chepe.

IpakTuyeckne 3ansaTusa. CUMMETpys TEJ BpalieHus. Berarcienue riomaiei 1 00beMOoB.

CamocrositeibHasi  padora 00y4yaloIIerocsi: pelIeHWE YNpaXHEHWH M 3ajay,

3H5, V8
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MOJIEJIMPOBAHHE T€OMETPUIECKHUX UTYP.

Tema 4.4. 1zmepenus B
r€OMETpUU

O6bem u ero m3Mmepenue. MHTerpampHas ¢opmyna odbema. Dopmynel oObema Kyoda,
MPSIMOYTOJIBHOTO TapalIeNICUIe a, MPU3MbI, TUIUHAPA. DopMysasl 0ObeMa MUPaMUJIbI U
koHyca. @opMyJIbl TUTOIIAIA TTOBEPXHOCTEH NUIMHAPa U KoHyca. DopmMyibl o0beMa mrapa
u miomaan chepol. [logobue ten. OTHoOmIGHUS IUIOMIAACH IMMOBEPXHOCTEH W O0BEMOB
MOJOOHBIX TE.

IIpakTuyeckune 3aHsTHUA. BpruucieHue miomaneid 1 oObeMOB MHOTOTPAaHHHUKOB M TEJ
BpAaICHUSI.

CamocrosiTeIbHAas paﬁoTa oﬁyqammerocsl: PELIICHUC yTIpa)KHeHI/Iﬁ n 3aaa4; COCTaBJICHUC
IMPAKTUYCCKUX 3a/la4 Ha BBIYUCIICHUC o0beMa 1 IJ1omIaan IMOBEPXHOCTH TECII.

3H5, V8

Tema 4.3. Koopaunatsl
1 BEKTOPBI

[IpsmoyronbHas (JekapToBa) cucTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyrna paccTosHUA
MEXIY ABYMsI TOUKaMH. YpaBHEHHUS cQepbl, IUIOCKOCTHM U npsMol. Bexrtopel. Mopyins
BeKTOpa. PaBeHCTBO BekTOpoB. CIIO)KEHHE BEKTOPOB. YMHOXEHHME BEKTOpa Ha YHCIIO.
Paznoxxenne BeKTOpa 1o HarpaBJICHUSIM. YTOJI MEXAY ABYMs BekTopamu. [Ipoekims BekTopa
Ha ocb. Koopaunatel Bekropa. CkansipHOoe IpoU3BeIEeHUE BEKTOPOB. Mcnosib3oBaHue
KOOP/AMHAT U BEKTOPOB IIPH PEILIECHUHA MAaTEMAaTUYECKHUX U IPUKIIAIHBIX 3a/1a4.
IlpakTnyeckue 3ansaTus. Bekrtopel. /JleiictBusa ¢ BekTopamu. JlekapTtoBa cucrema
KOOpJAMHAT B INPOCTPAHCTBE. YPAaBHEHHE OKPYKHOCTH, Cepbl, MIOCKocTU. PaccrosHue
MEXIy TouykamH. JleWcTBUS € BEKTOpaMH, 3aJaHHbIMU KoopauHatamMu. CKalsgpHOE
IIPOU3BEICHNE BEKTOPOB. BEKTOpHOE ypaBHEHHE NpPsSMOM M IUIOCKOCTH. Vcmonb3oBaHue
BEKTOPOB ITPH JI0KA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

16

CamocrosiTeibHasi pafora o0yvyalomerocsi: pelIeHWE yHOpaKHEHHH W 3ajad;
MCIIOJIb30BaHHE KOOPIMHAT M BEKTOPOB PH PEUICHUH MPHUKJIATHBIX 33/1a4.

3u5, V8

Bcero:

352

JU1s XapaKTepUCTUKU YPOBHSI OCBOEHMsI y4€OHOT0 MaTepralla UCIOJIb3YIOTCS CIEAYIOINUe 0003HAYEHUS:

1. — o3HakoMUTENbHBIN (Y3HABAHUE pPaHEE U3YUYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIN (BBITTOJIHEHHE IEATEILHOCTH MO 00pasily, HHCTPYKLMH WK MO/ PyKOBOJICTBOM);
3. — IPOJYKTUBHBIH (MJIAHUPOBAHUE U CAMOCTOSATEIBLHOE BBINOTHEHUE IESITEIbHOCTH, pEelIEHNE TPOOIEMHBIX 3a/1a4).
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3. YCJIOBUSI PEAJIM3AIIMA YUYEBHOM JUCIUIIJIMHBI

3.1. TpebGoBanuss K MUHUMAJIbLHOMY MATEPUATbHO-TEXHUIECKOMY
o0ecrne4eHn 10

Peanm3zamus yuyeOHON AMCHUIIIMHBI TpeOyeT HainWuus ydeOHoro kabuHera
«MaTeMaTH9eCKHUX AUCITUTIIIIHY

O6opynoBaHue yueOHOTO KaOMHeTa:

- MIOCAJI0YHBIC MECTA 10 KOJIMYECTBY 00YyJIarONTUXCS;

- pabouee MecTo MpenoaBaTeis;

- y4eOHO-METOIMYECKUA KOMIUIECKC 10 JUCITUTUINHE,

- MOJIEJTh TEOMETPUIECKHUX TET,

- YePTESIKHBIC TTPUHAIICKHOCTH.

3.2. HndpopmaunuoHHoe odecriedyeHne 00y4eHust

OcHoBHas JuTEpaTypa

Marematuka: anreOpa ¥ Hayaja MaTeMaTUYECKOro aHanuia, reometpus. 10
KJacc. YueOHuK i o0meo0p. Opranuzaniuii: 6a30BbIi U yriy0OJl. ypOBEHbB./ MO
pen. C.M. Huxonbckuii, M.K. IlotanoB wu gap. 5-e wu3a.-Mocksa:
[Ipocsemienne,2018. -431c.

Marematuka: anrebpa U Hadajia MaTEMaTHYECKOTO aHanu3a, reomerpus.10-
11 kmaccel. YueOHuk miisi oOmeo0p. Opranuzanuid: 0a3oBbI U yriayOd.
ypoBenb/nont pen. JI.C. Aranacsu. 4-e uzn.-Mocksa: [Ipocsenienne,2017. -255c¢.

Atanacan JI.C. T'eomerpuss 10-11 kmacc baszoBeiii yueOHUK. M.:
[Ipocsemenne, 2015-.255¢.

JlonmosHUTEILHAS JIUTEpPaTypa

Mopnkosuu A.I'., CmupHoBa N.M. Marematuka: aiarebpa M Hayana
MaTreMaTU4eckoro ananusa, reomerpus. 10 kmacc. - 11 wu3a., crep. - Mockaa:
Mmuemo3suna, 2014. - 447c.

Mopakosuu A.I'., CmupnoBa M.M. Marematuka.l1l xnacc. -8usg., crep.-
MockBa: Muemo3una, 2013.-416c¢.

boromonos H.B., Camoiinenko II.M. MaremaTtuka.-5-¢ w31, mep. U JOI
[anexTponnbii  pecypc]: VYueOnuk wu npaktukym g CIIO.-  Mocksa:
FOpaiit,2016.-396¢ URL:https://biblio-online.ru/book/matematika-423919
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4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHUS YUEBHOM
TV CHUILIAHBI

Koutposis ¥ omeHka pe3ylbTaToB
OCYUIIECTBJISIETCS. ~ IpernojaBareyieM B

IIpoHecce

OCBOCHHUS Yy4YE€OHOW JUCIUILIMHBI
MpaKkTUYECKUX  paborT,

TCCTHUPOBAHUS, a TAKIKE BBIITOJIHCHUA 06y‘—IaIOHII/IMI/IC$I HHANBUAYAJIbHBIX 33[[21HHI>1.

Pe3ysabTarsl 00yyeHusi (0CBOEHHbIE YMEHMSI,
YCBOEHHbIE 3HAHMSA)

®opMBbI 1 METOIbI KOHTPOJISA M OLeHKH
pe3yJbTaToB 00yUeHHsI

YMmenusd:

pemarhb panoHaNIbHbIE, MOKa3aTeJbHbIE,
norapuMuyueckre, TPUTOHOMETPUYECKUE YPaBHEHHUS,
CBOJSIIIIMECS K JIMHEWHBIM M KBAJIPaTHBIM, a TaKXKe
AQHAJIOTMYHBIC HEPABCHCTBA U CUCTEMBIL;

IpakTuieckas padbora, MHIUBUAYAIbHOE
TBOPYECKOE 3aJaHuE.

peuaTth MJIAaHUMETPUIECKUE u pocTeuIme
CTEPEOMETPUYECKHE  3aJadyd  Ha  HAXOXICHHUE
FEOMETPUUYECKUX BEIUMYMH (JUIMH, YTJIOB, ILUIOIIAJIEH,
00bEeMOB);

UHIUBUAYAIBHBIA W (POHTAIBHBINA
OIPOC, WHAMBHUAYAJIbHBIE U TPYIIIOBBIE
3ajanus, pedepar.

pemaTh mpocTeime KOMOMHATOPHBIE 33191
METO/IOM Iepedopa, a TaKKe C UCIOJIb30BaHHEM
W3BECTHBIX (HOPMYIT;

npakTHyeckas padbora

UCTIOJIB30BaTh TOHATHE (YHKIHWW IS OIMUCAHUSA U
aHaJM3a 3aBUCUMOCTEN BEJINYMH;

HaXOJUTb POU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
MCIIOJIb30BaTh NPOU3BOJHYIO U M3YyYEHUS CBOMCTB
(GyHKIMHI 1 TOCTpOEHUSI TPaUKOB;

- NPUMEHATb IPOU3BOAHYIO I  IIPOBEICHUS
OpUOIMKEHHBIX — BBIYMCIEHUH, pemath  3ajadu
MIPUKIIAJHOTO Xapakrepa Ha HaxO0KJICHHUE

HauOOJILIIECTO U HAUMEHBIIIETO 3HA4YCHUI,

UHIUBUAYAIBHBIA W (POHTAIBHBINA
OIPOC, WHAMBHUIYAJIbHBIE U TPYIIIOBBIE
3ajanus, pedepar.

3HaHuA:

dbopMynbl IS HAXOXKIEHUS TUIOIMIaneil U 0O0beMOB
T€OMETPUUYECKHUX T

pCUICHUC yr[pa)KHeHPII’I H 3aa4

TPUTOHOMETpHUUYECKHE (HOPMYIIbI Ui peoOpa3oBaHUsS
BBIPKECHUI

pCUICHUC yr[pa)KHeHPII’I H 3aga4

bopMynbl  TPOU3BOIHBIX
WHTETPUPOBAHUS

byHkuui,  GopmyIbl

peuIcHue ynpaxcHeHI/Iﬁ H 3a1a4

18




[Tporpamma paspaGorana B coorBerctBUU ¢ OI'OC cpemnero o6miero
o0pa3oBaHHsl, YTBEP)KIECHHBIM MUHUCTEPCTBOM oOOpa30BaHHWs M  HayKHu
Poccmiickoit  ®eneparumn 17 wmas 2012 roma, mpukaz Ne 413 wu
3aperucTpupoBaHHbiIM B Munioct Poccunm 7 wutons 2012roma Ne 24480 c
W3MEHEHUSIMUA U JomojHeHuAMH oT 29 wmroHa 2017 roma Ne 613 Ha ocCHOBe
IPUMEPHOM MporpaMMbl 00pa3oBaTeNbHON yueOHON AMCHUIUINHBI « MaTemaTukay
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