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PabGouass mnporpamma y4eOHOW nucuuriiuHbl «Marematuka (yriayOJaeHHBIH
YpOBEHB)» pa3paborana B cootrBeTcTBUM C TpeboBanusimu DOI'OC CIIO 1o
cnequanpHocT  21.02.19  «3emiieyCTpOMCTBO»,  YTBEPKIEHHOIO  MPHUKA30M
MunuctepctBa mpocBemenns P® ot 18.05.2022 r. Ne 339, pexomeHmarusMu
MunuctepctBa npocpenieHus PO no peanusanuu cpeaHero ooOmero oopa3oBaHUs B
npenenax OCBOSHHS 00pa30BaTeIbHOW MPOrpaMMBI CpeIHEro Mpo¢eCcCHOHAIBLHOTO
obpazoBanust ot 01.03.2023 r. Ne 05-592 wu npumepHOl mporpamMmon
00111e00pazoBarebHON yueOHON AUCIUIUIMHBI « MaTeMaTuka» Juist IpodeccuoHaIbHBIX
00pa3oBaTeNbHbIX OpraHu3alui, peKOMEHA0BaHHBIX DeepanbHbIM TOCYAapCTBEHHBIM
OIOPKETHBIM 00pa30BaTEIbHBIM YUPEKIECHUEM JOMOJHUTEIBHOTO MPOo(heCcCHOHATBLHOTO
obpazoBanus «HCTUTYT pa3BuTus npodeccuoHaibHoro oopazosanus» (PI'bOY IO
«PIIO») B KadecTBe MNPUMEPHBIX MPOTrpaMMbl JJisi pealn3alid OCHOBHOMU
npodeccuoHanbHONU 00pazoBarenbHOM nporpammbel CIIO Ha 6aze 0CHOBHOTO 0OIIETO
0o0pa3oBaHusl ¢ MOIyYeHHEM cpenHero obmiero odpazoanus (IIpotokxon Ne 14 ot 30
HOs10pst 2022 1.)

Pazpabotuuk: MenseneBa O.B. — mnpenomaBarens BbIcHIed KBanu(UKAIIMOHHON
KaTeropuu
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1. TIACTIOPT PABOYEN ITPOTPAMMBI YYEBHOM
JUCHUILUIAHLI OVY/.04 MATEMATHMKA (YTJIYBJIEHHBIN
YPOBEHD)

1.1. ObsacTh npuMeHeHus padoyeil MPOrpaMmmbl
Pabouass mporpamma yuyeOHOW AMCLUMIUIMHBI SIBISETCS YacThbIO IPOrPaMMBI
HOJATOTOBKU CIIEHUANNCTOB cpeanero 3BeHa (nanee — IIIICC3) B cooTBeTcTBUM C
®I'OC CIIO no cnenuansHocTH 21.02.19 «3eMiueycTpoilcTBOY.

1.2. MecTo y4eoHoii nucuuminabl B crpykrype IIICC3:
YyeOnas TucIUILINHA BXOIUT B o01eoopaszoBarenbublil muki [ITICC3.

1.3. llesin u TpeGOBaHMS K pe3yJIbTATAM OCBOEHHS Y4€OHO TMCIHUIJINHBI:

B pesynbraTe OCBOEHMS Y4YE€OHOM AUCIUIIIMHBI OOYYalOIIMICS TOJKEH
JTOCTHYD CIICAYIONINE PE3YIbTATHI:

JIMYHOCTHBIE:

- OCO3HaHHE OOYyYaIOIMIMMHCS POCCUMCKOM TpakIaHCKOW WIACHTUYHOCTH;
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTIPEIEIICHUIO;

- HaJIMYM€ MOTHUBAIlMM K OOYYEHHI0O U JIMYHOCTHOMY Ppa3BUTHIO;
[[eJICHATIPABJIICHHOE Pa3BUTHE BHYTPEHHEH IMO3UIIMH JIMYHOCTH HAa OCHOBE JYXOBHO-
HPABCTBEHHBIX IIEHHOCTEW HaponoB Poccuiickon @Penepanuu, HUCTOPUYECKUX H
HAIlMOHATBHO-KYJIBTYPHBIX  TpaaWIui, (HOPMUPOBAHHE CHCTEMBI  3HAYUMBIX
IIEHHOCTHO-CMBICJIOBBIX ~ YCTAaHOBOK,  AHTHUKOPPYIIIMOHHOTO  MHPOBO33PEHUS,
MIPaBOCO3HAHUS, SKOJOTHUECKOU KYIbTYPhI, CIIOCOOHOCTH CTaBUTh IIEJIA M CTPOUTH
’KU3HCHHBIC TUTAHBI,

— c(hOpPMHPOBAHHOCTH TMPECTABICHU O MaTEeMaTUKE KaK YHUBEPCATbHOM
S3bIKE€ HAYKH, CPEJICTBE MOJICIMPOBAHUS SBJICHHUM M MPOIECCOB, UJIEAX U METOJIax
MaTeMaTUKHU;

— MOHMMAaHHE 3HAYMMOCTHU MaTeMaTHKH ISl HAy4YHO-TEXHHUYECKOTo Iporpecca,
c(hOPMHUPOBAHHOCTh OTHOIICHMSI K MaTEMaTHKE KaK K YacTH OOIIeYeIOBEYECKOM
KYJIbTYphl dYepe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHS MATEMATHKH, DBOJIOIUCH
MaTEMaTUYCCKUX UOCH;

— pa3BUTHE JIOTHYECKOTO MBIIIICHUS, MPOCTPAHCTBEHHOTO BOOOPAKCHHUS,
ANTOPUTMHYECKOW KYJBTYPBI, KPpUTHYHOCTH MBIILIICHUS HA YPOBHE, HEOOXOIUMOM
TS Oy myIie mpodeCCHOHAIBHON NEeSITeIbHOCTH, IS MPOJIOKCHHS 00pa30BaHUs H
caM0o00Opa30BaHMS;

— OBJIQJICHUE MATEMATHYCCKUMHU 3HAHUSMU M YMCHHSIMH, HEOOXOJIMMBIMH B
MOBCETHEBHOM JKU3HU, JIJII OCBOCHUSI CMEKHBIX €CTeCTBEHHOHAYYHBIX TUCIUTIINH U
JTUCITUTUTMH TPO(PECCUOHAIIBHOTO IIUKIIA, JIJIS TOJyYeHUs 0Opa3oBaHHS B 00JIACTSX,
He TpeOyromuX yriy0aeHHOH MaTeMaTHUeCKON OArOTOBKHY;

— TOTOBHOCTh UM CIOCOOHOCTh K OOpa3oBaHWIO, B TOM  YHCIE
caM0o00pa30BaHWI0, Ha TPOTHKEHUU BCEW KU3HM, CO3HATEILHOE OTHOIICHHE K
HETMIPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIENIHON mNpodhecCHOHATBHOU U
OOIIIECTBEHHOM IESITEIbHOCTH;



— TOTOBHOCTh W CHOCOOHOCTh K CaMOCTOATENbHOM TBOPYECKON U
OTBETCTBEHHOU JIESITENBHOCTH;

— FOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMU B
o0Opa3oBaTensHOM, OOIIECTBEHHO MOJIC3HOM, YIeOHO-NCCIEI0BATEILCKON, MPOCKTHOM
U APYTUX BHJIAX JESITEIbHOCTH;

— OTHOLIEHHE K NPO(EeCCUOHATBHOM AESITEIbBHOCTH KaK BO3MOKHOCTH Y4acTHs
B pEUICHUM JIMYHBIX, OOIIECTBEHHBIX, T'OCYAApCTBEHHBIX, OOIIECHAIIMOHATBHBIX
npoOJieM;

MeTanpeIMeTHbIe:

- YMEHUE CAMOCTOATEIBHO ONPENEIATh UENH AEATEIbHOCTH U COCTABIIATH
IJIaHbl  JIESITENBHOCTH; CaMOCTOSITENIBHO  OCYIIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATH JICSITEIBHOCTD;

- UCIIOJIB30BaTh  BCE  BO3MOXHBIE  pECYpChl  JUII  JOCTHIKECHHS
MOCTABJICHHBIX LEJIed U pealu3aliy IUIAHOB JEATEIbHOCTU; BBIOMPATH YCIEIIHbIE
CTPATEruu B Pa3IUYHbIX CUTYaLIHSX;

- YMEHUE MPOAYKTHUBHO OOIIaThCS W B3aUMOJEICTBOBaTH B IMpOLECCE
COBMECTHOM AEATENBHOCTH, YUUTHIBATh MO3ULIUU IPYTUX YUACTHUKOB JIEATEILHOCTH,
3¢ PekTUBHO pa3penaTbh KOHPIUKTHI;

- BJIa/ICHUE HaBBIKAMHM IO3HABATEIbHOM, y4eOHO-HCCIIEN0BATENIbCKON U
INPOEKTHON JESATENIbHOCTH, HAaBBIKAMM pa3pelIeHUs] MpoOJieM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB pELICHHUS NMPAaKTUYECKUX 3a/1ad,
IIPUMEHEHUIO PA3JIMYHBIX METO/I0B [T03HAHHUS;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENBHOW HWH(OPMAIMOHHO-
MO3HABATEJIbHON JIEATEIbHOCTH, BKIIIOYas YMEHHE OPHUEHTUPOBATHCA B Pa3IUUYHBIX
HMCTOYHMKAX HWH(OpManuu, KPUTHYECKM OLEHUBATb MW  HHTEPIPETUPOBATH
HMH(}OpMaIUIO, MOJIYy4aeMYI0 U3 PA3IUYHbIX HCTOYHUKOB;

- BJIQJICHUE S3BIKOBBIMU CPEICTBAMU: YMEHHE SICHO, JIOTUYHO M TOYHO
U3JlaraTh CBOKO TOYKY 3PEHHsI, MCIOJIb30BaTh aJICKBAaTHBIE SI3BIKOBBIE CPEICTBA; —
BJIa/ICHUE HaBBIKAMM IIO3HABATEJIbHOM peQuIeKCHMH KaK OCO3HAHMS COBEpLIAEMbIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJbTATOB M OCHOBAHWUM, T'PAHMI]
CBOEr0 3HAHMS M HE3HAHUS, HOBBIX MO3HABATEIbHBIX 3aJad M CPEACTB AN HUX
JOCTUKEHUS;

— LEJIeYyCTPEMJIIEHHOCTh B~ MOHMCKaX M MPUHATAUM  pELICHUH,
COO0pa3UTENbHOCTh U UHTYULUS, PA3BUTOCTh IMPOCTPAHCTBEHHBIX MPE/ICTABICHUN;
CHOCOOHOCTH BOCIIPUHUMATD KPACOTy U TAPMOHHUIO MUPA;

npeaMeTHbIe:

1) yMeHue oOmnepupoBaTh MOHATHSIMH: OIPEACICHUE, aKCHOMa, TeopeMa,
CJIE/ICTBHE, CBOMCTBO, IpPHU3HAK, JI0KA3aTEIbCTBO, PABHOCHIIbHBIE (OPMYIUPOBKH;
yMeHue (GopMyIrpoBaTh 00paTHOE M MPOTUBOMNOJOXKHOE YTBEPKIAEHUE, IPUBOAUTD
pUMEPbl M KOHTPIPUMEPHI, MCIOJIB30BATh METOJ MAaTeMAaTHYE€CKOW WHAYKIUU;
MPOBOJIUTh  JIOKA3aTEJIbHBIE PACCYKACHHUS TMPU pEIIeHUH 3aJay, OICHUBATh
JIOTUYECKYIO MPABUIILHOCTh PACCYKICHHUI;

2) yMEHHE ONEepUPOBATH MOHATHUSAME: MHOXECTBO, TOAMHOKECTBO, OMEPAIUH
HaJl MHOKECTBAMHU; YMEHHE UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJis



ONHCaHUs PEAIbHBIX IMPOLECCOB U SBJICHUI U MPHU PEUICHUM 3a/1ay, B TOM YHCIIE U3
APYTUX YYEOHBIX MIPEIMETOB;

3) yMeHHe onepupoBaTh MOHITUSIMU: Tpad, CBA3HBIN rpad, AepeBo, MUK, Tpad
Ha TUIOCKOCTH;, YMEHHE 3a/laBaTh W OMHCHIBATh Tpadbl pa3lIWYHBIMU CIIOCOOAMH;
MCIIOJIb30BaTh Tpadbl P PEIICHUN 3a]1aY;

4) ymeHue CBOOOIHO ONEPUPOBATH MOHSATHSIMHU: COUYCTAHHE, NEPECTAHOBKA,
YHCIIO COYETAHWW, YHMCIO TEpPECTaHOBOK; OmHOM HpIOTOHA; yMeHHE NPUMEHSThH
KOMOMHATOpPHBIE (PAKTHI U pACCyKICHU JUIs pELIeHUs 3a/1a4;

5) ymeHHe omepHpoBaTh IMOHATUSMH: HATYpadbHOE YHUCIO, IEN0e YHCIIO,
OCTaTOK MO MOJIYJIIO, PAallMOHAJIBHOE YHUCIO, UPPALMOHAIBHOE YUCIO, MHOXECTBA
HaTypaJIbHbIX, II€JIbIX, PAlMOHAJIbHBIX, JCUCTBUTEIBHBIX  UHCEN, YMEHHE
UCIOJIb30BaTh; IPU3HAKYU JAECITMMOCTH, HAUMEHBIINN OOLIUI IETUTENb U HAUMEHbIIIEE
oluiee KpaTHOe, anropuT™M EBKkiMIa 0Opu  peumieHuH 3a4ad; 3HAKOMCTBO C
Pa3IMYHBIMU MMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS,;

6) ymeHHe CBOOOAHO ONEPUPOBATh TMOHSATHUSAMH: CTEIEHb C IIEJBIM
MOKa3aTelieM, KOpPEHb HaTypaJlbHOW CTENEHH, CTENeHb C paluOHAIbHBIM
MOKa3aTeleM, CTeNeHb C JIEUCTBUTENbHBIM  (BEIIECTBEHHBIM)  IOKa3aTelleM,
norapu(M 4ucia, CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOTO YHCIIA;

7) yMEHHE OIEpPHPOBATh  TOHATHSMH: TOXIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHUEe, YpaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUH M HEPABEHCTB,
PaBHOCWIBHOCTh  ypaBHEHUH,  HEPAaBEHCTB W  CHCTEM,  pPALMOHAJBHBIE,
UPPALMOHAJIBHEIE, IIOKa3aTeJIbHbIE, CTECIICHHBIE, Jorapudmuyeckue,
TPUTOHOMETPUYECKUE YPAaBHEHMs, HEPABEHCTBA M CHCTEMBI; YMEHHUE pEIlaTh
YPaBHEHUS, HEPABEHCTBA M CUCTEMbI C ITOMOIIBIO PAa3IMYHBIX IPUEMOB; PEIIATH
YPAaBHEHUS, HEPABEHCTBA W CHUCTEMBI C IapaMETPOM; NPHUMEHSITh YPaBHEHHS,
HEpPaBEHCTBA, WX CHUCTEMBI [UIsl PEIIEHUS MAaTeMAaTHMYECKUX 3aJad W 3a1ad U3
pa3IMYHBIX 00JaCTel HAYKH M peajbHOM JKU3HMU;

8) ymeHune CBOOOTHO ONEPHUPOBATH MOHATHAMU: Tpaduk (QyHKIMH, oOpaTHAas
GyHKUMS, KOMOO3UIMS (YHKIMHM, JIMHEWHAas (QYHKUWA, KBagpaThuuHas (QyHKIu,
cTeneHHass (YHKOUS C LeJbIM I[OKa3aTeleM, TPUTOHOMETPUYECKHUE (PYHKIHUH,
oOpaTHbIE TPUTOHOMETpHUUYECKHE (YHKUMHU, TOKa3aTrelibHasg U JorapupmMuyeckas
GyHKUMHM; yMEHUE CTpOuTh Trpaduku (QYHKIUH, BBINOIHATH MPEe0Opa3OBaHUS
rpa@ukoB (QyHKIMI; yMEHHE HCHOJIb30BaTh Tpaduku (yHKUMA a7 W3ydeHUs
MPOLIECCOB M 3aBUCUMOCTEN MpPH PELICHUU 3a/lad U3 APYTrUX YUeOHBIX MPEIMETOB U
U3 peaJbHOM >KM3HM; BbIpaXaTh (QOpMyJaMU 3aBUCUMOCTH MEXIYy BEIMUYMHAMU;
yMEHHE CBOOOAHO ONEpPUPOBATh MOHSITUAMH: YETHOCTh (DYHKUWH, MEPUOIUYHOCTD
GyHKIMHA, OTPaHUYCHHOCTh (YHKIUH, MOHOTOHHOCTh (YHKIHH, OKCTPEMYM
byHKIMHA, HAaNOOIbIIIEe M HAUMEHbIIIEE 3HAYCHUST (PYHKIIUU HA TIPOMEKYTKE; YMEHUE
IPOBOANTH HCCIENOBaHHE (DYHKLMHU; YMEHHE HCIOJIb30BaTh CBOMCTBA M Tpaduku
GyHKUMIA U1 pellleHHs] ypaBHEHUM, HEPaBEHCTB MW 3a7ady C [apaMeTpamu;
M300pakaTb Ha KOOPAMHATHOM TIIJIOCKOCTHM MHOXECTBAa pEUICHUH YypaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

9) ymeHue CBOOOIHO ONEPUPOBATh MOHSATHSIMHU: TIOCIIEIOBATEIBHOCTD,
apudmeTnueckas mporpeccusi, reoMeTpudeckas mporpeccusi, 0€CKOHEYHO



yOBbIBaIOIIAsl TEOMETPUUECKasi MPOTPECCUsT; YMEHHUE 3a/1aBaTh MOCIIEI0BATEILHOCTH, B
TOM YHCJIE€ C TOMOUIBIO PEKYPPEHTHBIX (POPMYIL;

10) ymenue onepupoBaTh MOHITHAMU: HEMPEPHIBHOCTh (PYHKIIUU, ACUMIITOTHI
rpaduka (yHKIUU, TIepBasi U BTOpas MPOU3BOJAHASA (DYHKIUU, TEOMETPHUUECKUNA H
bu3nuecKkuif CMBICT TPOU3BOAHOM, TMEpPBOOOpa3Hasi, OIpeNeTCHHBIA MHTErpa;
yYMEHHE HaXOAUTh aCUMNTOTHI rpaguka PyHKIHUN; YMEHUE BBIYUCIISATH MPOU3BOIHBIC
CYMMBbI, TIPOM3BENICHUS, YACTHOTO U KOMIIO3ULIMU (PYHKIIMHA, HaXOJUTh YPaBHEHUE
KacatenbHOM K Tpaduky (QYHKIUMU; YMEHHE HCIOJIb30BaTh MPOU3BOIHYIO IS
UCCleIoBaHUs (PYHKIUH, I HAXOXKJECHUSI HAWTYUIIeTro PelieHus] B MPUKIAIHbIX, B
TOM YHUCJIE€ COLIMATIbHO-DKOHOMHYECKUX M (PU3UYECKUX 3ajadax, IJIsi ONpe/esieHus
CKOPOCTH M YCKOPEHHMS; HAXOAWUTh IUIOWAAM U O0BEMBbI (UTYp C TOMOIIBIO
MHTErpaja; MPUBOAUTH NMPUMEPHl MATEMAaTHYECKOTO MOJCIMPOBAHUS C TMOMOIIBIO
muddepeHnanbHbIX ypaBHEHUH;

11) ymeHue omepUpoOBaTh MOHATHUSMH: KOMIUICKCHOE YHCIIO, CONMPSDKCHHBIC
KOMILIEKCHBIE YHUCJa, MOJYJIb M apryMEeHT KOMIUIEKCHOIO 4ucia, (popMa 3amucu
KOMILIEKCHBIX 4YHCeNl (reoMeTpuyYecKasi, TPUTOHOMETpUYECKas W anreopandeckas);
YMETh MPOU3BOJUTH ApUPMETHUYECKUE JIEUCTBHS C KOMIUIEKCHBIMU YHCJIAMU;
MIPUBOANUTH PUMEPHI UCTIOIB30BaHUS KOMIUIEKCHBIX YHCEIL;

12) ymeHue CBOOOJHO OINEPHPOBATH MOHATHUSIMHU: CPEIHEE apU(PpMETHUECKOE,
MeJMaHa, HauOoJIbllIee U HaUMEHbIIIee 3HAYEHUs, pa3Max, AUCIEPCHs], CTAHAAPTHOE
OTKJIOHEHHE [UIl  OINKMCAHMS  YMCIOBBIX  JIAHHBIX; YMEHHE  HCCIEAO0BaTh
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCJIE C NPUMEHEHHEM rpapHUuecKUX METO/IOB U
AJIEKTPOHHBIX CPEJCTB; TIpaUUecKH HCCIEN0BaTh COBMECTHbIE HAOIONCHUS C
MIOMOILBIO TUArPaMM PACCEUBAHUS U JINHEMHOW PETPECCUU;

13) yMeHHe HaXOUTh BEPOSITHOCTH COOBITHI C MCIOIb30BAHUEM IpapUUCCKUX
METOJIOB; MPUMEHATh AJi1 peuieHust 3agad (OpMyJibl CIOXKEHHS U YMHOXKEHUS
BEpOSITHOCTEH,  QopMylly  TOJHOM  BeposiTHOCTH,  (Qopmyiny  bepHymm,
KOMOUMHaTOpHBIEC (aKThl U (POPMYJIbI; OLIEHUBATH BEPOSITHOCTU PEAIbHBIX COOBITHH;
YMEHUE ONEepUpoBaTh MOHATHSMHU: Cly4yallHas BEJMYMHA, paclpejesieHue
BEPOSITHOCTEM, MATEMATHYECKOE OXUAAHHUE, TUCIIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIy4ailHOM BeNWYMHBI, (YHKIHH PpACHIpEAENCHHs] M IUIOTHOCTH PAaBHOMEPHOTO,
MOKa3aTeJIbHOTO U HOPMAJbHOTO PAaCHpeAesICHU; YMEHHE HMCIOJIb30BaTh CBOMCTBA
M3YYEHHBIX paclpeiesieHnid Uil pPelieHus 3a/lad; 3HAKOMCTBO C MOHSATUSAMHU: 3aKOH
OO0JIBIIMX YKCEN, METOAbI BEIOOPOUHBIX UCCIIEI0BAaHUMN; YMEHNUE TPUBOIUTH IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBLIINX YHCEI B IPUPOTHBIX M OOIIECTBEHHBIX SIBICHUSX;

14) ymeHure CBOOOJHO ONEPUPOBATH MOHITUSMH: TOYKA, MPSIMasi, TIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IJIOCKUM yroJI, ABYTPAHHBIA yroJj, TPEXI'PAHHBIM yIoJ,
[IEPECEKAIOIINECS, TAapAIIIENTbHBIE U CKPELIMBAIOIINECS NPSIMBIE, NapAJIIEIBHOCTD U
MEPIEHANKYJIAPHOCTh MPSMBIX U INIOCKOCTEM, Yoyl MEXAY MPSAMBIMU, YTOJI MEXIY
OpsAMOMl U TIJIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSMH;, YMEHHE HCIOJIb30BaTh MpU
pEelIeHUH 3a7a4 U3y4YeHHbIe (PaKThl M TEOPEMbI IUIAHUMETPUU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB B OKpYXKAIOIIEM MHUpPE; YMEHHE OIEepUPOBATH MOHITHUSIMHU:
MHOTOIPaHHUK, CEUYEHHWE MHOTOIpaHHUKA, MPABUJIbHBII MHOTOTPAaHHUK, MPHU3Ma,
nupamuaa, Gurypa M TOBEPXHOCTh BpalllEHMs, UWIUHAP, KOHYC, wmap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUEHUSI KOHYCa U LUJIMHAPA, MapauielbHbIe OCU WU



OCHOBAaHMIO, CEUYECHME IIapa, IMJIOCKOCTb, Kacarouasics chepbl, UUIMHApPA, KOHYCa;
YMEHHUE CTPOUTh CEYEHUE MHOTOIPAHHMKA, U300paXkKaTh MHOTOIPAHHUKH, (DUTYPHI U
MOBEPXHOCTU BpalCHUS, UX CEUCHHsS, B TOM YHCJIE C IOMOIIbIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE NPUMEHSTh CBOMCTBA TC€OMETPUYECKUX (UTYp, CAMOCTOSITEIHBHO
(bopMyIHUPOBATh ONPEACIICHAS U3ydaeMbIX (DUTYp, BBIABUTATH THIIOTE3bI O CBOMCTBAX
¥ TIPU3HAaKaX TeOMETpUUYECKuX (hUryp, 000CHOBBIBATH WIJIM OMPOBEPraTh UX; YMCHHE
MPOBOJIUTh KiaccUpUKaAIMioo GUTYp TO PpPa3IUYHBIM TpU3HAKaM, BBITIOJHSATh
HEOOXOIMMBbIE TOMOJHUTEIbHBIE TOCTPOEHUS,

15) yMmeHue CBOOOJHO ONEPHUPOBATHh MOHATHSAMH: ILIONIAAb (UTYPHI, 00beM
¢burypsl, BeTuYrHa yTia, pacCTOSTHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE MEXKITY
MPSMBIMH, PACCTOSIHME MEXKIY IUIOCKOCTSMH, IUIOmMAnb cQepsl, IUIONIaIb
MOBEPXHOCTH  TUPAMHUABI, TPHU3MBI, KOHyca, ITWIHHApA, O00BeM  KyoOa,
MPSIMOYTOJILHOTO Mapajijiesienune/a, MTupamMu/ibl, MpyU3Mbl, HIWJIWHIPA, KOHYCA, 11apa;
YMEHHUE HAXOUTh OTHOLIEHUE OOBEMOB NOJOOHBIX QUTYD;

16) ymeHue CBOOOIHO ONEPUPOBATH MOHATHSAMU: JBHIKCHHUE, MapajlieIbHBIN
MePEeHOC, CUMMETPHUSI Ha TUIOCKOCTU W B MPOCTPAHCTBE, MOBOPOT, NMpeoOpa3oBaHUe
mo00us1, Mo100HbIe PUTYPHI; YMEHUE PACIIO3HABATh paBHBIEC U MOJ00HbBIE (DUTYPHI, B
TOM YHCII€ B TMPUPOAE, HCKYCCTBE, apXUTEKType; YMEHUE HCIOJIb30BAThH
r€OMETPUYECKUE OTHOIICHUS, HaXOJIUTh F€OMETPUUYECKUE BEIMYUHBI (JIJIMHA, YTOI,
JI0Maab, OOBEM) MpPH PEIICHUU 3aJad W3 JAPYTUX YYEeOHBIX MPEIMETOB U U3
pEAbHOM KU3HU;

17) ymeHne CBOOOIHO ONEPUPOBATH MOHATUSAMH: TPSIMOYTOJbHAS CHCTEMA
KOOpAWHAT, BEKTOp, KOOPAMHATHI TOYKU, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOU3BEJICHUE BEKTOpAa Ha YHUCIO, Pa3joKEHHWE BEKTOpa MO 0a3ucy, CKaJIsipHOE
MPOU3BEACHUE, BEKTOPHOE TMPOU3BEICHUE, Yrod MEXKIYy BEKTOpaMU;, YMEHHUE
HCIIOJI30BaTh BEKTOPHBIM M KOOPJIWHATHBIM METOJ JJISl PEIICHUS T€OMETPUYECKUX
3a/1ay U 3a7a4 JPYruxX y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATUSMU: MaTpHIla 2Xx2
1 3X3, onpenenuTeab MaTPUIIbl, TEOMETPUUECKUN CMBICI OTIPEICTUTEIS,

18) ymeHHEe MOJEIMPOBATH pealibHbIC CHUTyallMd Ha sI3bIKE MaTEMaTHKH,
COCTaBJIATh BBIPAXKECHUS, YPABHEHHMS, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHIO
3aJlauu, UCCIIEA0BATh TOCTPOCHHBIE MOJIETH C MCIIOJIL30BAHUEM ammapara aiareopsl,
HMHTEPIPETUPOBATh MOJIYUYEHHBIA pPE3yJbTaT; CTPOUTh MAaTEMaTHYECKHE MOJEIU C
MOMOIIBI0 T€OMETPUYECKUX TOHSATUA W BEJIMYMH, PEIIaTh CBS3aHHBIE C HUMH
MPaKTUYECKUE 3aJlaud; COCTABJISITH BEPOSTHOCTHYIO MOJCIh M HHTEPIPETUPOBATH
MOJTYYEHHBIA pe3yJIbTaT; peliaTh MPUKIIAIHbIC 3a1a4 CPEICTBAMU MATEMAaTUUYECKOTO
aHajau3a, B TOM YUCJIE COUATbHO-3KOHOMUYECKOTO U (PU3UYECKOT0 XapaKTepa;

19) ymeHue BbIOMpaTh MOAXOMSAIIMN METOM I PEIICHUS 3a7aud; TOHUMaHUE
3HQYMMOCTH MAT€MaTUKU B HU3YyUYCHUH MPHUPOJHBIX M OOIECTBEHHBIX MPOIIECCOB U
SBJICHUW; YMEHHUE paclio3HaBaTh NPOSIBJICHHWE 3aKOHOB MaTeMaTHKH B HCKYCCTBE,
YMEHHUE MPUBOAUTH MPUMEPHI MATEMATHUUYECKUX OTKPBITUM POCCUHUCKOW U MHPOBOU
MAaTEMATUYECKON HAYKH.

1.4. Koiu4ecTBO 4aCOB HA 0CBOEHHE MPOTrPAMMBbI YU4eOHOI MCHUNJINHBI:
MakcumanbHON yueOHOM Harpy3ku oOyuyatomierocs: 262 yac, B TOM YUCJIE:

00s3aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOyuaromierocs 244 yaca;

sK3aMeHbI 18 Jacos.



2. CTPYKTYPA U COAEPKAHUE YYEBHOM JJUCHUATLTAHBI

2.1. O0beM yueOHOH JUCHUIIUHBI M BUbI Y4e0HO# padoThI

Bupa yueoHoii padoThl Oo6bem yacoB
MakcuMmajibHasl ydeOHasi HAarpy3Ka (Bcero mo nporpamMme JMCHUNIMHbI) 262
O0s3aTesIbHAsI Ay IUTOPHAsI y4eOHasi HATpy3Ka (Bcero) 244
B TOM YHCIIE:
JIEKIIUH, YPOKHU 215
MPAKTUYECKHUE 3aHATHS 20
KOHCYJIbTaI[H 9
[IpomexyTouHas aTTectanus B opme: 18
| cemecTp - 3k3amen; |l cemectp - sk3ameH




2.2 TemaTu4eckuii JiaH U cogep:kanue yueoHoii nucuumiauabl OY1.04 MatemaTtuka (yriry01eHHbI YPOBeHb)

HaumeHoBaHue Conep:xaHue yueOHOI0 MaTepUaa, 1a00paTOpPHble U NPAKTHYECKHE O0bem yacoB YpoBeHb Koawbl
pa3iesioB U TeM 3aHATHS, CAMOCTOSITEIbHAS padoTa o0yuyaromerocsi, Kypconasi pabora OCBOEHHSI | KOMIIeTeHIMH,
(IpoeKT) (eciu npedycmompetivi), HHbIE BUABI Y4e0HOI padoThI B ¢popmupoBanuio
COOTBETCTBHH € YUeOHbIM IJIAHOM KOTOPBIX
crnocod0cTByer
3J1eMEeHT
NMPOrpamMmbl
1 2 3 4 5
1 cemecTp
BBenenue Conep:xanue yueOHOIro MaTepuaJia 2
MaremaTiika B HayKe, TEXHUKE, OKOHOMHKE, HWH()OPMAIIOHHBIX 2 1
TEXHOJIOTUSIX M MPAKTUUYECKOM AesarenbHoCTU. Llenu u 3a1aun u3ydeHus
MaTtemaTtuku npu ocsoeHuu npodeccuii CI1O u cnenumansaocteit CIIO.
Paznen 1. AJITEBPA 98 JIMYHOCTHEIE,
Tema 1.1. Coaep:xkanue y4eOHOro MaTepuasa 8 MeTarpeIMETHBIE 1
Pa3Butue nousiTusi 0 | J[eliCTBUTENIbHBIEC YUCTIA. 2 1 IIPEAMETHBIC
YyHuciie Lenble u parioHaIbHBIC YKCTA. 2 1 KOMIIETEHIINH B
[TpuGnuxeHHbIC BEIYUCICHHS. 2 1 COOTBETCTBUHU C
KowmrmiekcHbie yncina. 2 1 ®I'OC cpennero
Tema 1.2. Conep:xanue yueOHOro MaTepuaJia 24 obmiero
KopHun, crenenn n CreneHu ¢ NeHCTBUTEIHLHLIMU MMOKa3aTeaIIMu. CBOMCTBA CTEIIEHH C 2 1 oOpasoBanws,
Jorapu(pmbl JEHUCTBUTEIBHBIM I10KA3aTEJIEM. YTBEPKACHHOIO
Crenenu ¢ pallMOHAJIBLHBIMU I10KA3aTEsAMU, UX CBOKWCTBA. 2 1 IIPUKa30M
Kopuu u crenenn. Kopau HaTypaabHON CTEIIEHH U3 YUCIIA U X CBOWCTBA. 2 1 Munucrepersa
[TpeoOpa3oBanue palOHAIBHBIX, UPPALIMOHATIBHBIX, CTEICHHBIX U 4 1 obpasoBaHus 1
MOKA3aTeTbHBIX BBIPAKCHHIA. Hayku PO ot
Jlorapudm. Jlorapudm uncna. OcHOBHOE JOrapuPMHUUECKOE TOXKIECTBO. 2 1 17.05.2012 Ne 413
JlecATHYHBIC ¥ HATYpaJIbHBIE JIOTapU (MBI
[IpaBuna neiictBuii ¢ norapudmamu. [lepexoa Kk HOBOMY OCHOBAHHIO. 2 1
[Ipeo6pa3zoBanue orapupMuIecKux BbIpaKEHUH. 4 1
IIpeoOpa3oBanue anredpanuecKux BbIpaKEHUH. 4 1
IIpakTnyeckoe 3ansitue Nel 2 2
PasBurtue nmonsitus o uncie. Kopau, crenenu u rorapumsl.
Tema 1.3. Conep:xanue y4eOHOT0 MaTepHuaa 8
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DyHKIHUHU, UX Oyukuuu. OOnacTb oOmpelneieHuss M MHOXKECTBO 3HaueHuM; rpaduk 2 1
cBoiicTBa  rpadpukn | QYHKIMH, TOCTPOEHHE TpapuKOB (QYHKIUH, 3aJaHHBIX Pa3IMYHBIMH
CIIOCO0aMH.
CpoiicTBa byHKIHH. MOHOTOHHOCTb, YEeTHOCTb, HEYCTHOCTD, 2 1
OTPaHUYEHHOCTh, MIEPUOANIHOCT. [IpoMexXyTKH BO3pacTaHHus U yOBIBaHUS,
HauOoJblllee U HAaUMEHbIlee 3HAYEHUS, TOUKU dKcTpemyMa. ['paduueckas
WHTEpIpeTalus.
[Ipumepsl (yHKIMOHATBHBIX 3aBUCHUMOCTEH B peajbHBIX Ipoleccax U 2 1
aBNeHUsIX. Apupmernueckue onepanuu Han  QyHKuusMH.  CloxxHas
dbyakums (kommosuiys). [ToHsTHe 0 HEPEePBIBHOCTH (PYHKITHH.
O6parnbie Gynkuu. O6mMacTh onpeaeneHuss U 00J1acTh 3HaYSHUH 0OpaTHOU 2 1
¢dbynkun. ['paduk obpaTHON GYHKITHH.
Tema 1.4. Conep:xanue yueOHOro MaTepuaJia 18
OcHoBBI Panuannas mepa yrna. BpamatensHoe qBUXKEHHE. 2 1
TPUTOHOMETPHH. CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC YHCIIA. 2 1
OcHoBHbIE MOHATHS 3HaKH, YNCIIOBBIC 3HAYCHHS U CBOMCTBA TPUTOHOMETPUIECKUX (PYHKITHIA. 2 1
OcHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA. 2 1
®opmyiibl npUBEACHUS. MexKCeCCHOHHAs aTTeCTAIUA. 2 1
CuHyc, KOCUHYC ¥ TAHTE€HC CYMMBI U Pa3HOCTH JIByX yrioB. @opMyIibl 2 1
CIIOKEHHS.
CHHYyC 1 KOCUHYC JIBOMHOTO yIJa. 2 1
@opMyitsl yiBoeHHs. POpMyIIbl TOJIOBUHHOTO YIJIA. 2 1
IIpakTnyeckoe 3ansaTue Ne2 2 2
OcHoBHbIE NOHATUS TPUTOHOMETPUU. OCHOBHBIE TPUTOHOMETPHUUECKHE
ToXxAecTBa. Pemenue 3anau
Tema 1.5. Conep:xanue yueOHOro MaTepuaJia 10
IIpeodpa3oBanus [Ipeobpa3oBaHre CyMMbI TPUTOHOMETPHUECKHUX (PYHKIIMIA B IPOU3BEICHUE. 2 1
NpoCTeHIuX [Ipeobpa3oBanue Mpou3BeIeHUS TPUTOHOMETPUYECKHUX (QYHKIIHI B CyMMY.
TPUTOHOMETPUYECKHX | BripaskeHne TPUTOHOMETPUUECKHX (DYHKIUI uepe3 TaHT€HC TOJIOBUHHOTO 2 1
BbIPa:KeH Ui apryMeHTa.
ApKcHHYC, apKKOCUHYC, apKTaHreHc yucina. [Ipocreiimme 2 1
TPUTOHOMETPUYECKHE YPABHEHUSI.
[Ipocreiimme TPUTOHOMETPUYECKUE HEPABEHCTBA. 2 1
IIpakTnyeckoe 3ansaTue Ne3 2 2

IIpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BbIpakeHuil. Pemenue
MIPOCTEUIINX TPUTOHOMETPUUYECKNX YPABHEHUIN U HEPABEHCTB.

JInuHOCTHRIC,
MeTanpeaAMeTHbIE U
peIMETHBIC
KOMIIETEHIINH B
COOTBETCTBUHU C
®I'OC cpennero
ob1ero
o0OpasoBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
oOpa3zoBaHHs U
Hayku P® ot
17.05.2012 Ne 413
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Tema 1.6. Conep:xaHue yuedOHOTro MaTepHuaJia 10 JInunoctHbIe,
Crenennsie, Crenennble, moKaszaTenbHbIe U Jorapudmudeckne Gyakmuu. OnpenencHus, 2 1 METapPEeIMETHBIE U
NoKa3aTejbHbIe, WX CBOMCTBA U rpaduku. peaMETHBIC
Jorapumuyeckune u | Tpuronomerpuueckue GyHKIUH. ONpenercHus], UX CBOUCTBA U TPadUKH. 2 1 KOMIIETEHIINH B
TPUroHoMeTpu4ieckue | [IpeoOpazoanus rpadukos. [lapaenbHbIi MepeHOC, CAMMETPHS 2 1 COOTBETCTBHUU C
¢bynkuun. O6paTHBIE | OTHOCHTENLHO OCEH KOOPIMHAT M CUMMETPHUs OTHOCHTEILHO Hayana ®T'OC cpennero
TPUTOHOMETPUYECKHE | KOOPJIUHAT, CHMMETPHs OTHOCUTEIBHO MPSIMOMN Y = X, PACTSDKEHUE U C)KAaTUE o0ero
Gynkuun BJIOJIb OCell KOOp/IMHAT. o0pazoBanus,
OOparHbIe TPUTOHOMETPUYECKUE (HYHKITHH 2 1 YTBEPKICHHOT'O
IIpakTnyeckoe 3ansaTHe Ned 2 2 [IPUKA30M
Uccnenoanne pynkuuu. [ToctpoeHue u npeodpazoBanus rpadukoB Munucrepcrsa
(GyYHKIUH C UCTIOJIb30BAHUEM UX CBOWCTB. obpasoBaHus 1
Tema 1.7. Coaepsxanue yuefHOI0 MaTepHaJia 20 Hayku PO ot
YpaBHeHus u VYpaBHeHUs U cucTeMbl ypaBHeHU. HepaBeHcTBa. PaBHOCHIIBHOCTD 2 1 17.05.2012 Ne 413
HepaBeHCTBAa ypaBHEHH, HEpaBEHCTB, cicTeM. OCHOBHBIE TPUEMBI UX PEIICHHS
(paznosxeHue Ha MHOKUTENH, BBEJICHHE HOBBIX HEM3BECTHBIX, [10/ICTAHOBKA,
rpaduyecKuil METox).
Hcnonb3oBaHue cBOMCTB U rpaduKOB GYHKIIHI IPU PEIICHUN YpaBHEHHH U 2 1
HEpaBeHCTB. MeTo1 MHTEPBaJOB.
ParnmonanbHbie, HppaMOHAIBHBIC YPABHEHNUS, HEPABEHCTBA U CHCTEMBI. 2 1
[TokazarenbHble ypaBHeHUs. [[okazaTenbHbIE HEPABEHCTBA. 2 1
Jlorapudmuueckue ypaBHEHHs U HEPABEHCTBA. 2 1
Tpuronomerpuveckne ypaBHEHUSI. 2 1
Tpuronomerpuueckrue HepaBeHCTBA. 2 1
N300pakeHre Ha KOOPAMHATHON MIIOCKOCTH MHOYKECTBA peIIeHU I 2 1
ypaBHEHU U HEPABEHCTB C ABYMS MEPEMEHHBIMH U UX CUCTEM.
IIpakTnyeckoe 3ansaTue NeS 2 2
VYpaBHeHus u cucteMbl ypaBHeHuid. HepaBeHcTBa. Mcnonbs3oBaHue CBOKWCTB
1 rpaduKoB QYHKIUI MPU pEelICHUH YPaBHEHUN U HEPABEHCTB.
IToBTOpEHHE IToBropenue tem: Kopuu, crenenu u norapudmel. OCHOBHBIE 2 1
TPUTOHOMETPHUUYECKUE TOKIECTBA.
KouncyabTanuun 6
IIpomeskyTouHasi aTTecTAIUSA - DK3aMeH 6
2 cemecTp
Paznen 2. HAYAJIA MATEMATHYECKOI'O AHAJIU3A 42
Tema 2.1. \ Coaeprxanue y4eOHOro MmarepuaJia 4
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IMocaenoBareabHocTu | CriocoObI 3a1aHKsI U CBOMCTBA YMCIIOBBIX mociaenoBareabHocteil. [Toustue o 2 1 JInuHOCTHRIC,
npezene nocieaoBaTenbHocTH. CylecTBOBaHUE Mpeieia MOHOTOHHON MeTanpeaAMeTHbIE U
OTpaHUYEHHOM TOCIIE0BATEILHOCTH. peaMETHBIC
CymMupoBaHUe MMOCIIeI0BaTeIbHOCTEH. beckoHeuHOo yObIBaromas 2 1 KOMIIETEHIIH B
reOMEeTpHUUECKasi IPOrpeccus U e CyMMa. COOTBETCTBUH C
Tema 2.2. Conep:xanue yueOHOTro MaTepuaJia 20 ®I'OC cpennero
IIpounsBonnas [TonsaTue o Npon3BOAHON (HYHKINHU, €€ TEOMETPUUYECKUI U PU3NIECKUI 2 1 o0miero
CMBICII. o0Opa3oBaHus,
IIpon3BOaHBIE CyMMBI, Pa3HOCTH, IIPOU3BEACHUS, YACTHOTO. 2 1 YTBCPAKACHHOI'O
[Tpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA. 2 1 IIPUKa30M
VYpaBHeHHe KacaTelbHOU K TpaduKy QyHKIUU. 2 1 Munncrepcra
[Ipou3BoHbie 00paTHOM (PYHKLINK U KOMIIO3ULUU (PYHKIIHH. 2 1 00pasoBaHus 1
[Ipou3BoHas ClI0KHON (PYHKIINH. 2 1 Hayku PO or
Bropas npousBoaHasi, ee reoMeTpuyecKuii 1 GU3NUECKUI CMBICII. 2 1 17.05.2012 Ne 413
HaxoxxaeHue ckopocTH [yt npoliecca, 3aJaHHOTo (popmMyiioil u rpaduxom.
[TpumMeHeHMe NPOU3BOJHOM K UCCIIEIOBAHUIO (PYHKIUI U IOCTPOECHUIO 2 1
rpaguKoB.
[Tpumepbl UCTIOIB30BAHUS POU3BOJHOM [T HAXOXKACHUS HAWITYUIIEro 2 1
peleHys B IPUKIIAJIHBIX 3a/1a4ax.
IIpakTHyeckoe 3ansaTHE Ne6 2 2
[TocnenoBarensHOCTH. [IpON3BOIHAS.
Tema 2.3. Conep:xanue yueOHOro MaTepuaJia 18
IlepBooOpa3nas u [TepBooOpa3nHas u UHTETpaI. 2 1
HHTerpaJj Tabnuua nepBooOpa3HbIX. 2 1
Heonpenenenuslii uHTErpal. 4 1
Onpenenennsblif uaterpan. ®opmyna Herorona—JleiiGHumna. 4 1
[IpumeHneHne onpeaeaeHHOro HHTErpaia Juisl HaX0KICHUS TIIOIIa n 2 1
KPHUBOJIMHENHOM TpaIeLUH.
[Ipumepsl IpuMeHeHHs HHTErpana B GU3UKE U TEOMETPHUH. 2 1
IIpakTnyeckoe 3ansaTue Ne7 2 2
IlepBooOpasnas u unterpai. ®@opmyna Hetorona-JleiioHuma.
Pazgen 3. ' EOMETPUSA 64
Tema 3.1. Conep:xanue yueOHOro MaTepuaJia 16
Koopaunartsl n [IpsiMmoyronpHas (IeKkapTOBa) CUCTEMA KOOPJUHAT B TIPOCTPAHCTRBE. 2 1
BEKTOPBI dopmyna pacCcTOSTHHUS MEXIY IBYMsI TOYKAMH.
VYpaBHeHUs chepbl, TIOCKOCTH U IPSIMO. 2 1
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Bekropel. Moaynbs BekTopa. PaBeHCTBO BekTOpoB. KoopauHaThl BEKTOpa.

CnoxxeHue BEKTOPOB.

VMHOXEHIE BCKTOpa Ha 4YHUCJIO. Paznoxenne BCKTOpa I10 HAaIIpaBJICHUAM.

VYron Mexay nByms BekTopamu. [Ipoekiust BekTopa Ha OCh

CxansipHOe IPOU3BEJICHUE BEKTOPOB.

Hcnonws3oBanue KOOpAUHAT U BEKTOPOB IIPU PCIICHHUHN MATEMAaTHYCCKUX U
MPUKIAAHBIX 3a1a4.

NINININNN

S I

Tema 3.2.
IIpsiMble U MJI0CKOCTH
B IIPOCTPAHCTBeE

Conep:xanue y4eOHOT0 MaTepHuaia

N
N

B3anMHOe pacrosnoxeHue IByX MPsAMBIX B IPOCTPAHCTBE.

[TapannensHOCTh NPSIMON U TIOCKOCTH. [1apanienbHOCTh MIIOCKOCTEN.

[lepneHUKyYIAPHOCTD NPSMOM U INIOCKOCTH.

HepHeHI{I/IKy.]UIp U HakJIOHHAas. MeXcecCMOHHAs aTTecTalus.

Yros Mexay npsiMOU U INIOCKOCTBIO.

JIByrpaHHbIH yTroJl. Yo MexXy INIOCKOCTSIMH.

[lepneHUKyYISAPHOCTD ABYX IIJIOCKOCTEM.

I'eomeTpuueckue npeoOpa3zoBaHus MPOCTPAHCTBA: MapallJIeNIbHBII epeHoc,
CUMMETPHS OTHOCUTENHHO MIOCKOCTH.

NININININININDN

A I

[TapannensHoe mpoekTupoBanue [lnomans opToroHanTbHOM MPOEKIUH.

N

-

N300pakeHne IpoCTpaHCTBEHHBIX (QUTYP.

N

[

IIpakTnyeckoe 3ansaTue Ne8
Koopaunats! 1 BekTopbl.IIpsMble 1 MIOCKOCTH B MPOCTPAHCTBE.

Tema 3.3.
MHuororpanHuKu

Conep:xanue yueOHOro MaTepuaJia

10

Bepmmnsl, pedpa, rpanu MHOrorpaHiuka. Passeprka. MHOrorpaHHble yIibl.
Brinyxiibie MHOTOrpanHuku. Teopema Diinepa.

[Tpusma. IIpsimast u HaksoHHas npusMa. [IpaBunbHas npusma.
[Tapannenenunen. Kyo

[Inpamnpa. [IpaBriibHas nupamua. Y cedeHHas nupamMuaa. Terpasap.

Cummerpui B KyOe, B mapajuienenumnese, B npusme u nupamuje. Cedenus
KyOa, IPU3MBbI ¥ TUPAMUJIBI.

[IpencraBienue o mpaBHIIBHBIX MHOTOTPaHHUKAX (TETpa’ip, KyO, OKTasip,
JOJIEKa’Ip U UKOCAP).

Tema 3.4.
Tesna u moBepxHoOCTH
BpalleHHsA

Conaep:xanue y4eOHOT0 MaTepHuaa

Hunmuuap. OcHOBaHKE, BEICOTA, OOKOBAsi MOBEPXHOCTh, OOpa3yroIias,
pa3BepTKa.

Konyc. OcHoBanue, BpicOTa, O0KOBasi MTOBEPXHOCTh, 00Opa3yroIas,

JInuHOCTHRIC,
MeTanpeaAMeTHbIE U
peIMETHBIC
KOMIIETEHIINH B
COOTBETCTBUHU C
®I'OC cpennero
ob1ero
o0OpasoBaHus,
YTBEPKACHHOTO
MIPUKA30M
MunucrepcTBa
oOpa3zoBaHHs U
Hayku P® ot
17.05.2012 Ne 413
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pa3BepTKa. Y CEUeHHBIN KOHYC.

OceBble CEUEHHUS U CEUEHUs, TapaIEIbHbIE OCHOBAHMIO. 2
[ap u cdepa, ux ceuenus. KacarenpHas II0CKOCTh K cdepe. 2
Tema 3.5. Conep:xanue yueOHOro MaTepuaJia 8 JInyHOCTHBIE,
N3mepenus B O06mwem u ero uzmepenue. Marerpanbaas ¢popmyna oobema. DopmyIsl 2 MeTanpeaAMETHbIE U
reoMeTpuM o0beMa Ky0a, MpSMOYTOJILHOTO Mapajuiesienunes1a, Ipu3Mbl, HIWIHHIPA. npeaMETHBIC
®opmyinel 00beMa MUpaMUIbl M KOHyca. DopMyIIb IO TOBEPXHOCTEH 2 KOMIIETEHILIH B
IMHApa U KoHyca. @opmMyiiel 00beMa 1mapa U miomanu cepsl. COOTBETCTBUH C
[Tomo6ue Ten. OTHONIEHUS TIOMAAEN IIOBEPXHOCTEW U 00BEMOB TIOI0OHBIX 2 ®I'OC cpennero
Tell. o01ero
IIpakTuyeckoe 3ansitue Ne9 2 oOpa3oBaHus,
MHororpansuku. Tena 1 noBEpXHOCTH BpaieHus. Msmepenus B YTBCPIKICHHOTO
T€OMETPHH. IPUKA30M
MunucrepcTBa
oOpa3zoBaHHs U
Hayku P® ot
17.05.2012 Ne 413
Pasnen 4. KOMBUHATOPUKA, CTATUCTUKA U TEOPUSA BEPOATHOCTEHN 29
Tema 4.1. CojaepsxkaHue y4eOHOro MaTepuaJia 6 JInyHOCTHBIE,
DJIeMEHThI OcHOBHBIE TOHATHS KOMOMHATOPUKH. Pa3menienne, mepecTaHOBKH, 2 MeTaIrpeaIMeTHbIE U
KOMOMHATOPUKH COUYETAHMUS. peMETHBIC
3amaun Ha TIOJICUET YKCIia pa3MeIleH i, IepeCTaHOBOK, COYETaHH. 2 KOMIIETEHIINH B
Pemrenue 3amau Ha mepeGop BapHaAHTOB. COOTBETCTBHUH C
®opmyia 6uaoma Herorona. CBoiicTBa GHHOMUHABHBIX KOO (OHUIIMEHTOB. 2 ®I'OC cpennero
Tpeyronbuauk [lackarns. o01ero
Tema 4.2. Coaep:kaHue y4eGHOro MaTepuasia 6 o0Opa3oBaHus,
DJieMeHThI TeOpUH CoOpbITHE, BEpOATHOCTH COOBITHS, CIIOKEHHE M YMHOKEHUE BEPOSTHOCTEH. 2 YTBEPIKIEHHOTO
BEPOATHOCTEMN [TonsTHE O HE3aBUCUMOCTH COOBITHIA. IIPUKa30M
JluckperHas ciyyaliHas BeJIMYMHA, 3aKOH ee paclpeenenus. Yucnossie 2 Munucrepcrsa
XapaKTEPUCTUKU JUCKPETHOM CllydaliHOU Bean4MHbL. [IoHsATHE O 3aK0HE 00pasoBaHus 1
OO0JIBIINX YHCE. Haykn P® ot
Pemrenune npakTHUeCKUX 33724 Ha HAXOXKACHUE BEPOSITHOCTH COOBITHS U 2 17.05.2012 Ne 413
YHCIIOBBIX XapaKTEPUCTUK AUCKPETHOM CITydaifHOW BEJIMUHMHBI.
Tema 4.3. Conep:xaHue yueOHOIro MaTepHuaJia 17
DJIeMEeHTBI [IpencraBnenue naHHbIX (TaOIUILIBI, AUATPAMMBI, IpadUKN) 2
MaTeMaTHYeCKOH ['enepanbpHas COBOKYITHOCTB, BHIOOPKA, CpeHee apupMeTHIecKoe, MeInaHa. 2
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CTATHCTHKHU ITonsATHE 0 3a1a4ax MaTEMATUYECKOI CTaTUCTUKU. Perienne npakTHuecKux 3 JInuHoCTHBIE,
3aJja4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB. METaNpeIMETHbIE U
IIpakTnyeckoe 3ansatue NelQ 2 IpeIMETHBIE
DneMeHTbl KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEN U MaTEeMAaTUUECKOM KOMIIETEHIINH B
CTaTUCTHUKH. COOTBETCTBUHU C
®I'OC cpennero
o01ero
o0OpasoBaHus,
YTBEPKAECHHOIO
IIPUKA30M
MunucrepcTBa
oOpa3oBaHHs U
Hayku P® ot
17.05.2012 Ne 413
IloBTOpPEHME [ToBTOpenue Tem: OCHOBHbIE TPUTOHOMETPUUECKHE TOXKAECTBA. Perienne 8
yYpaBHEHMH, CUCTEM ypaBHEHUI U HepaBeHCTB. [IpousBoaHas,
1epBo0Opa3Has U UHTErpall.
Koncyabranus 3
IIpome:xyTOUHAS ATTECTALUSA - IK3aAMEH 12
262

Hroro no pucuuniivue:
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3. YCJOBHUS PEAJIN3ALINA MPOTPAMMBI YYEBHOI1
JUCHUILIAHBI

3.1.Tpe6oBanuss K  MHHHMAJIBHOMY  MATEPHAIbHO-TEXHHYECKOMY
o0ecneyeHNI0 y4eOHOM JMCUMIVINHBI:

Peanuzauus nmporpaMmbl JUCHMIUIMHBI TPEOyeT HAIWYUs y4eOHOro kaOuHeTa
MaTE€MaTHKHU:

MynpTumenuiiHpil  KOMILIEKC. KoMIbloTep MMEET JOCTynl B 3JIEKTPOHHYIO
UH(POPMAIIMOHHO-00PA30BaTENbHYI0  Cpely  OpraHu3alud, K  DJIEKTPOHHO-
OMONMOTEYHBIM CHCTEMaM, BBIXOJ B IJI0OaNbHYIO ceTb VHTepHET, OcCHalleH
JULIEH3UOHHBIM POTrPaMMHBIM 00€CIIEUEHHUEM.

PaGouee Mecto mnpemnopaBatens, pabouune wmecta oOydawommxcs (25 wmecrt),
KOMIUIEKT ~ Yy4EOHO-METOJUYECKOW  JOKyMEHTauuu, KOMIUIEKT  HOJBHUKHBIX
reoMeTpuyecKkux ¢Guryp (Ten BpalleHHUs); KOMIUIEKT OOBEMHBIX TI'€OMETPUUYECKHUX
¢uryp (MHOTOTpaHHHUKH); KOMIUIEKT JIJISl MPAKTUYECKUX PabOT reoMeTpruuecKux (uryp
(MHOTOTpaHHUKH); YEPTEKHBIE MHCTPYMEHTHL. MHTepakTuBHbIE TOcOOMsA. TaOmuiibl
JEMOHCTPALIMOHHBIE.

3.2.YueOHO-MeTOAMYeCKOe W HH(OPMALMOHHOE oleclieyeHHe peaTu3aluu
Y4eOHOM TUCUMIIIIMHBI

OcHoBHBbIE yUeOHbIe U3TAHUS

1. bammakoB, M. 1. Maremaruka: yueObuuk /M.W. bammakos.- 2-e u3j., cTep.-
M.: KHOPYC, 2022.- 394c.- (CIIO) https://www.book.ru

2. boromonos, H.B., Camoiinenko, I1.11. MaremaTtuka: yueonuk mist CI1O

/H.B. boromomos, IIL.M. Camoiimenko.- M.: IOpaiir, 2022.- 40lc.-
(ITpodheccuonanproe 0Opa3oBanue) https://urait.ru

3. boromonos, H.B. IlpakTuueckue 3aganus mo Mmarematuke. B 2-x 4. Y.1: yue0.
noco6ue s CIIO /H.B. boromonos.- 11-e u3z., nepepad. u gom.- M.: FOpaiir, 2022.-
326c.- (Ilpodeccnonanproe oOpazoBanue). https://urait.ru

4. boromomnos, H.B. Ilpaktuueckue 3ananus no marematuke. B 2-x 4. Y.2: yue0.
noco6ue s CIIO /H.B. boromonos.- 11-e u3z., nepepad. u gom.- M.: FOpaiir, 2022.-
251c.- (ITpodeccuonansHOe 0OpazoBanue). https://urait.ru

5. I'yce, B. A. Teomerpusa: yueOHOe mocoOMe  JJii  CpEIHEro
poheCCHOHAIBHOTO obpa3zoBaHus / B. A. T'yces, . b. Koxyxos,A. A.
[TpokodweB. — 2-e u3x., ucnp. u gomn. — Mocksa: U3narensctBo FOpaiit, 2022. — 280
c. — (IIpodeccronansHoe oOpazoBanue) https://urait.ru

JlonoJiHuTeIbHbIE YdeOHbIe U3IaHUs

6. boromonoB, H. B. Anrebpa u Havama ananm3a: ydeOHOe TmocoOWe st
cpeanero mnpodeccuonaabHoro obpaszoBanus / H. B. boromomoB. — Mocksa:
M3natensctBo HOpaiit, 2022. — 240 c. — (IlpodeccuonanbHoe 00pa3zoBaHHE). —
ISBN 978-5-534-09525-8. I'pud YMO CIIOhttps://urait.ru

7. boromonor, H. B. Marematuka. 3amauu ¢ pemeHussmu B 2 4. Yacte 1 :
yaeObHOoe Tmocobue Juisi  cpeaHero  npodeccuoHanbHOro  obpaszomanus / H. B.
boromonoB. — 2-e u3., ucnp. u non. — Mocksa : M3narensctBo FOpaiit, 2022, — 439
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037

c. — (Ilpodeccuonansunoe odbpazoBanue). — ISBN 978-5-534- 09108-3. I'pudp YMO
CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3amaun c¢ pemenussmu B 2 4. Yactp 2 :
ydgeOHOe Tmocobue I cpemHero  mpodeccuoHanbHOrOo — oOpaszoBanms / H. B.
BoromonoB. — 2-e u3z., ucnp. u gon. — Mocksa : U3natensctBo FOpaiit, 2022. — 320
c. — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534- 09135-9. I'pup YMO
CIIO https://urait.ru

9. Maremaruka: anreOpa ¥ Havaja MaTEeMAaTUYECKOTO aHAIN3a, TEOMETPHUsS IS
npodeccuil u crenuanbHOCTEN colManbHO-d3KOHOMUYeckoro npoduns/ I'yces B.A.
['puropse C.I'. , UBonruna C.B. - 2-e uzn. crep.— M.: Akagemus, 2022.- 416 c.
https://academia-library.ru

NuTepHeT-pecypcebl

10. www.fcior.edu.ru (DenepanpHbli  TEHTp  MH(DOPMAIIMOHHO-
obpazoBarenbHbIX pecypcoB (DIIOP)).
11. www.school-collection.edu.ru (Emnnaas xommekuus 1mHQPOBBIX

00pa3oBaTENbHBIX PECYPCOB)
12. www. Ucheba. com (O6pa3oBatenbHbIi IopTai «Yuebay: «Ypoxm» (WWW.
uroki. ru)

Mertoauueckue yKa3aHus Ui 00y4YamloIIUXCA 10 OCBOCHMIO
AMCUMILTMHBI
13. Meronuyeckue yKazaHus g OOYy4alolUXCS 1O  BBINOJIHEHHUIO

IMPAKTHYCCKUX pa60T.
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https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www/
http://www/
http://www/
http://www/

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

JUCLHUTIJIMHBI

4.1. ®opmMbI 1 METOABI KOHTPOJISAA M OLIEHKHU Pe3yJIbTATOB 00y4eHUs!

Pe3yabTarnl 00yyeHus

DopMbI U METOABI
KOHTPOJISAA M OLlEHKH
pe3yJIbTaToB
o0yueHust

JIMYHOCTHBIE:

- OCO3HaHHE OOYYAIOIIMMHUCA POCCHHCKOH TpaKIaHCKOU
UJIEHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEJILHOCTH U
CaMOOIIPEIEIICHUIO;

- HaJM4Me MOTHBAIMU K OOYYCHHUIO U JINYHOCTHOMY Pa3BUTHIO;
LIEJICHAIIPaBJICHHOE pa3BUTUE BHYTPEHHEH NO3UMLMU JIMYHOCTH Ha
OCHOBE JyXOBHO-HPAaBCTBEHHBIX LEHHOCTENM HapoJoB Poccuiickoi
denepauny, UCTOPUYECKUX M HALMOHAJIBHO-KYJIBTYPHBIX TpaJuLIUM,
dbopMupoBaHue CHUCTEMBI 3HAUYUMBIX [IEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, AHTUKOPPYINLMOHHOIO MHPOBO33PEHMS, IPaBOCO3HAHUS,
9KOJIOTUYECKON KYJIBTYpPbI, CHOCOOHOCTH CTaBUTh IE€IM M CTPOUTH
YKU3HEHHbIE IIJIaHbI;

- c(OpMUPOBAHHOCTh TPEACTABICHUI O MaTeMaTHKe Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEACTBE MOJCIMPOBAHUS SIBJICHUN U
MPOIIECCOB, UJIEAX U METO/IaX MaTEMAaTUKHU;

— T[OHMMAaHME 3HAYMMOCTM MATEMAaTHKH JUIl  HAy4dHO-
TEXHUYECKOro  Iporpecca, CQOPMHUPOBAHHOCTb  OTHOLIEHUS K
MaTeMaTHKe KaK K YacTH OOIIeYeIOBEYeCKOH KyJIbTypbl 4epe3
3HAKOMCTBO C HCTOPMEH  pPa3BUTHS  MAaTE€MaTHKH, OBOJIIOLUEH
MaTeMaTUYECKUX UJIEH;

— pPasBUTHE JIOTUYECKOIO MBIIUICHHs, IPOCTPAHCTBEHHOIO

BOOOpaXEHUsI, aITOPUTMHUYECKON KYJIbTYPBI, KDUTHYHOCTH MBIIUICHUS
Ha ypoBHEe, HeoOxomumoM i Oyaymed npodeccruoHaTbHON
JeSITeTbHOCTH, JIJIS TPOJIOJDKEHHSI 00pa30BaHUs M CAMOOOpPa30BaHMS,

— OBJIAZICHHE MAaTeMaTUYEeCKUMHU 3HAaHUSAMH M YMEHHSMH,
HEOOXOJMMBIMA B TIOBCEIHEBHOHN IKHM3HH, JJISI OCBOCHHUS CMEXKHBIX
€CTeCTBEHHOHAYYHbIX AMCUUIUIMH M JUCHUIUIMH HPOQPEecCHOHATBHOIO
LUKJa, JUIsl TOJIydeHuss oOpa3oBaHMs B 00JacTsaX, He TpeOyrommx
yri1yOJeHHON MaTeMaTu4ecKoi MOATrOTOBKHY;

— TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIE
caM0o00pa3oBaHMUIO, Ha TPOTHKEHUM BCEW JKU3HU; CO3HATEIbHOE
OTHOIIICHHE K HEMPEPHIBHOMY OOPa30BaHUIO KaK YCIOBHIO YCIICITHON
npo¢eccHOHATBLHON 1 00IIECTBEHHOH 1A TEIbHOCTH;

— FOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITENIbHOW TBOPYECKOH U

Texymui KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHEIN);

- TECTUPOBAHHE;

- BBITIOJTHEHUE
HMUCbMEHHOU paboThI;
- BBITIOJTHEHUE
MPAKTUYECKOU
paboThI
(MHIMBUAYaNbHAS
dbopma paboThI)

[Ipomexyrounas
aTTecranus B hopme:
1 cemecTp - 3K3ameHa
2 ceMecTp - 9K3aMeHa.

Merton npoBeieHUs
IIPOMEKYTOYHON
aTTeCTaluu -
BBITIOJIHEHHE
3K3aMEHAIIMOHHOT O
KOMIIJIEKCHOTO 3aJaHUs
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OTBETCTBEHHOMU JIeSITEIbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYJHUYECTBY CO
CBEpCTHHKaMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJE3HOH, y4eOHO-
HCCIIeIOBATENbCKOM, MPOSKTHON U IPYTUX BUJIAX JESATEIbHOCTH;

— OTHOWIEHHE K NPOPECCHOHATHHON JEATENPHOCTH  Kak
BO3MOXXHOCTH  y4acTUSi B  pEIICHUU JIMYHBIX, OOIIECTBEHHBIX,
rocyJapCTBEHHBIX, 00IIEHAIMOHATBHBIX MTPOOIIEM;

MeTanpeaMeTHbIe:

- YMEHHE CaMOCTOSITENIbHO OTIpeIeNATh LeH
JESTEeIbHOCTH M COCTaBISTh IUIAHBI JESATEIBHOCTH; CaMOCTOSTEIBHO
OCYILIECTBIISTH, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JCSATEILHOCTD;

- HCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI LIS TOCTHKEHUS
MOCTABJICHHBIX LEJIeH W pean3aliy IUIAHOB JIeATEIbHOCTH; BBIOMPATH
YCIICIIHBIE CTPATETUHU B PA3IMYHBIX CUTYAIHIX;

— yMEHHE IPOAYKTUBHO OOIATHCS M B3aMMOJICIICTBOBATH B
mpoIriecce COBMECTHOHM JIESATENBbHOCTH, YYUTHIBATh TO3UIMH JPYTHX
YYaCTHUKOB J€ATEIbHOCTH, Y3PPEKTUBHO pa3pemiaTh KOHGIUKTHL

- BJIaJICHUC HaBBIKaMH HO3HaBaTeHBHOfI, yqe6H0-
HCCHGHOB&TCHBCKOﬁ n HpOGKTHOI\/JI JACATCIIBHOCTH, HaBbIKaMH
PaspCIICHUsA HpO6HCM; CIIOCOOHOCTH u T'OTOBHOCTB K

CaMOCTOSITETbHOMY TIOMCKY METOJIOB DEIICHHs IMPAKTHYECKUX 3aad,
MPUMEHEHUIO PA3JIMYHBIX METOJIOB MIO3HAHNUS;

- TOTOBHOCTb W  CIIOCOOHOCTH K  CaMOCTOSITEIHHOMN
MH(POPMAIIMOHHO-TIO3HABATEIILHON  JIEATEIbHOCTH, BKJIIOYAs YMEHHE
OPUEHTHPOBATHCS B PA3IIMYHBIX UCTOYHUKAX WH(GOPMAIIUU, KPUTHUECKH
OLIEHUBATh W WHTEPIPETHPOBATH HWHPOPMANHIO, TOIYyYaeMylO |3
Pa3IUYHBIX HCTOYHHUKOB;

- BJIQJICHHE S3BIKOBHIMH CpPEACTBAMH: YMEHHE SICHO,
JOTUYHO W TOYHO WU3JaraTb CBOIO TOYKY 3pEHHS, WCIOIb30BATh
aJieKBaTHbIE  SI3bIKOBBIE  CPEJCTBA; —  BIAJCHME  HaBBIKAMHU
MO3HABATENIHHONU PeICKCUN KaK OCO3HAHMS COBEPIIIAEMBIX JEUCTBUN U
MBICIIMTENbHBIX MPOLECCOB, MX pe3yJIbTaTOB M OCHOBAHUM, T'PaHMIL
CBOETO 3HAHMS M HE3HAHMS, HOBBIX IMO3HABATENBHBIX 3a/1a4 U CPEJCTB
JUIS MX JOCTHXKEHHUS,

- [EJIEYCTPEMIICHHOCTh B MOWCKAaX W MPUHSATHU pEIICHUH,
COO0pa3UTENHbHOCTh W WHTYHUIHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
NPEJCTaBICHUN; CHOCOOHOCTh BOCHPHUHHUMATh KpPacoTy W TapMOHUIO
MUDA;

npeAMeTHbIE:

1) yMeHue omnepHpoBaTh MOHITHUSMH: ONpPEICICHUE, aKCHOMA,
TeOpeMa,  CIEICTBHE,  CBOWMCTBO,  MNpH3HAK,  JOKA3aTeJIbCTBO,
paBHOCUIIbHBIE (OPMYJIHUPOBKHU; yMeHUEe (popMyaupoBaTh OOpaTHOE U
IPOTHBOIOJIOXKHOE  YTBEP)KACHHWE,  NPUBOIUTH  NPUMEPHl U
KOHTPIPUMEPHI, HCIIONB30BaTh METOJl MaTeMaTHYECKOW WHIIYKIIHH;
MPOBOJIUTH JIOKA3aTEeNIbHBIE pAacCY)KJICHHs TpU pPELIeHUH 3ajad,
OILIEHUBATh JIOTMUYECKYIO MTPABHIBHOCTD PACCYKICHHIA;

2) yMeHue ONEepPUPOBATh  TOHATHUIMHU: MHOYECTBO,
MTOJIMHOXKECTBO, OIEPAllMU HaJ MHOXXECTBAMH, YMEHHE HCIIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHbIM  ammapar s ONHCAaHUs  pealbHbIX
MIPOLIECCOB U SIBJICHUM M MpU PEIIeHUH 3a]a4y, B TOM YHCIIe U3 APYTUX
y4eOHBIX TPEAMETOB;

3) yMeHHE ONepHpoBaTh MOHATHAMHU: Tpad, CBA3HBIA rpad,
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JepeBo, LUKJ, rpad Ha IUIOCKOCTH; YMEHHUE 3aJaBaTb U OMNMCHIBATH
rpadgpl pa3IMYHBIMUA CIIOCOOAMU; HMCIOJIB30BaTh Tpadbl MpU pelIeHUN
3ajad;

4) ymeHHe CBOOOJHO OINEPUPOBATH MOHITUSIMHU: COYETAHUE,
NEPEeCTaHOBKA, YHWCIO COYETAaHWH, YHCIO MEPEeCTaHOBOK; OWHOM
HeloToHa; yMeHHe NpUMEHATh KOMOMHATOPHbBIE (DAKTHI U PACCYXAECHUS
JUIsl peLlIeHus 3a/1a4;

5) yMeHue onepupoBaTh MOHITUSMHU: HATYPAIBHOE YHCIIO, [EII0¢
YKCII0, OCTATOK 10 MOAYJIO, PAllMOHAIbHOE YHUCIIO, WPPaLMOHAIBHOE
YHCIO,  MHOXECTBAa  HATypalbHBIX,  LEJIbIX,  palMOHAJIbHBIX,
JIeCTBUTENBHBIX YUCEI; YMEHUE HCIIOJIb30BaTh; MPU3HAKU JACTUMOCTH,
HalMEHbUIMKA OOLMIl fAenuTenb W HaMMEHbIIee oOlee KpaTHoe,
anroput™M EBKIWaa mpu pemeHuH 3aj1a4; 3HAKOMCTBO C Pa3IMYHBIMU
HO3ULIMOHHBIMU CUCTEMaMM CUHUCIICHUS;

6) ymeHHe CBOOOJHO OIEPUPOBATH IOHSATUSMH: CTEIEHb C
LeJbIM IIOKa3aTejaeM, KOpeHb HaTypajJbHOW CTENEHH, CTENeHb C
palMoHATBFHBIM  [IOKa3aTeleM,  CTeNeHb C  JICHCTBUTEIHHBIM
(BeLlecTBEHHBIM) IIOKa3aTesieM, JiorapudM 4duciaa, CUHYC, KOCHUHYC U
TaHT'€HC [IPOU3BOJILHOTO YHUCIIA;

7) yMeHue OIIepUPOBAThH HOHATUSAMHU: TOX/1€CTBO,
TOXKIAECTBEHHOE IpeoOpa3oBaHKE, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa
YPaBHEHMH M HEPaBEHCTB, PAaBHOCHUJIBHOCTh YpaBHEHUH, HEPABEHCTB U
CHCTEM, pallioHaJIbHbIC, HPPALIMOHAIBHBIC, TIOKAa3aTeIbHbIE, CTETICHHBIE,
JorapupMUUEcKue, TPUTOHOMETPHUECKUE YpaBHEHHUs, HEPAaBEHCTBA U
CHCTEMBI; yYMEHHE pelaTb YpaBHEHHUS, HEPAaBEHCTBA W CUCTEMBI C
IOMOILBIO PA3JIMYHBIX IPUEMOB; pellaTh YpaBHEHMs, HEPAaBEHCTBA U
CHCTEMBI C TMapaMeTpoM; IPHMEHSTh YpaBHEHHs, HEPaBEHCTBA, WX
CHCTEMBI Ul pPelleHUs] MaTeMaTUYeCKHX 3ajad U 3a7a4 U3 PazIuuHbIX
o0rnactell HayKH U peaibHOM JKU3HH;

8) yMmeHHe CBOOOTHO ONEPHPOBATH TMOHATHAMH: rpaduk
¢byHkuu, oOpaTHass (yHKUMA, KOMIO3MIMS (DYHKUMN, JMHEHHas
GyHKuus, KBajpaTHuHass (QYHKUUSA, CTENeHHas (YHKIUS C LeIbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKHUE byHKIIUY, oOpaTHbIE
TPUTOHOMETpHUUYECKHE (YHKIMHU, MOoKa3aTeldbHass M Jiorapudmudeckas
GyHKIIMM;  yYMEHUE  CTPOUTh rpa@ukud  (QYHKIHM,  BBIIOJHATH
npeoOpa3oBaHus rpaduKoB (QYHKIUH; YMEHHUE MCIIOIb30BaTh IpaduKu
GYHKOMA Ui M3YYEeHHs TMPOLECCOB M 3aBUCHMOCTEH IPH pPEHICHUH
3aJa4 U3 Ipyrux y4eOHbIX MPEIMETOB U U3 peaibHOM KU3HU; BBIPAXKATh
dopMyIaMHi 3aBHCHMOCTH MEXIY BEITMYMHAMH, YMEHHE CBOOOIHO
ONEepUpOBATh  MOHATUSAMHU: YETHOCTh (YHKIMH, MEPUOJUYHOCTD
GyHKIMM, OrpaHUYEHHOCTh (YHKUWH, MOHOTOHHOCTh (YHKIUH,
HKCTpeMyM (YHKIMH, HauOOJIbIlIee M HaAUMEHbIEe 3HAUCHUS! (QYHKUIUU
Ha TIPOMEXYTKE; YMEHHE NMPOBOANUTH HCCIIEAOBaHUE (YHKIINU; YMEHUE
UCIIOJIb30BaTh CBOMCTBA U IpaduKu QYHKIMNA AJIs pEIeHUs] YpaBHEHUIH,
HEPaBEHCTB W 3aJay C IapaMmeTpamu; H300pakaTb Ha KOOPJIWHATHOU
IUIOCKOCTH MHOKECTBA PELICHUH ypaBHEHUH, HEPABEHCTB U UX CHCTEM;

9) yMEHHue cBOOOHO OTIePHUPOBATH TOHSATHUSIMHU:
MOCJIEI0BATENbHOCTb, apupMeThyecKkas Nporpeccusi, reoMeTpuyeckas
nporpeccusi, OECKOHEYHO YOBIBaOIlas TeOMETpUYecKas IpPOrpeccus;
yYMEHHUE 3aJ]aBaTh IOCIIEAOBATEIHOCTH, B TOM YHCIE C MOMOILBIO
PEKYPPEHTHBIX (HOPMYIT;

10) yMmeHue oOmNepUpPOBaTH MOHSATHSIMHU:  HEMPEPHIBHOCTD
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GyHKIMM, acUMMITOTHI Tpaduka QyHKIUHM, TIepBas ©  BTOpas
NpoOM3BOIHAs (YHKIMH, TEOMETPUYECKUH U  (PU3MUECKUIl CMBICH
IIPOM3BOJHON, IE€pBOOOpa3Hasi, OIPENEICHHbI WHTErpai; yMEHHE
HaXoJUTh AaCHUMITOThI TIpaduka (YHKIHMH; YMEHHE BBIUUCIATH
IIPOU3BOJIHBIE CYMMBbI, IIPOM3BEIEHUS, YACTHOTO M KOMIIO3HMLIUU
(GyHKLUUH, HAXOAWTh YPABHEHUE KacaTeNbHOW K Tpauky (QyHKUHU;
YMEHHUE HUCIOIB30BaTh MPOU3BOIHYIO JJISl HCCIEIO0BaHUs (PYHKUUH, IS
HaXOXXJCHHUS HaWJIy4llero pelleHus B MPUKIAAHBIX, B TOM YHUCIE
COLMAIBHO-9KOHOMHYECKUX M (PU3NYECKUX 3aJauax, JUIs ONpeesIeHUs
CKOPOCTM M YCKOPEHHUS; HaXOIUTh IJIOMIAAM U 00beMbl (uryp c
IIOMOUIbI0  MHTErpajlia; MNPUBOIUTh IPUMEPHl MATEMaTHYECKOIO
MOJICJIMPOBAHMS ¢ TOMOLIBIO AU HEepeHIINAIBHBIX YPABHEHUH;

11) yMmeHuWe omepupoBaTh IOHATHSIMH: KOMILICKCHOE YHCIIO,
COIPSKEHHBIE KOMITJIEKCHBIE YUCIIA, MOAYJb U aPTyMEHT KOMIIJIEKCHOTO
gyrcna, (opMa 3amMcH  KOMIUIEKCHBIX —4ucel (TeoMeTpuyeckas,
TPUTOHOMETpHUUYECKass U  anredpauyeckas); yMeTb IPOU3BOJIUTH
apumeTnyeckue ICHCTBUS C KOMIUIEKCHBIMU YHUCIIaMU; INPUBOAUTH
IPUMEPbI UCIIOIb30BAHUS KOMILJICKCHBIX YHCE,;

12) ymeHue CBOOOJHO ONEPUPOBATH MOHSATHIMHU: CpEJHEES
apudMeTHuecKkoe, MenuaHa, HauOosblllee M HAUMEHbLIEe 3HAYCHMS,
pa3Max, AMCIIEPCHsl, CTAHJAPTHOE OTKJIIOHEHHE JJIsl OIIMCAHUS YHUCIOBBIX
JAHHBIX; YMEHHE UCCIIe10BaTh CTATUCTHUYECKUE JaHHbIE, B TOM YHCIE C
NpPUMEHEHHEM TpapHuuecKuX METOAOB M OJEKTPOHHBIX CpEJACTB;
rpa¢u4ecKkd MCCIEe0BaTh COBMECTHbIE HAOMIONEHUS C IOMOLIbIO
JIMarpaMM pacCEeMBaHUs U JIMHEHHOW perpeccuy;

13) ymeHHe HaXOAUTh BEPOSITHOCTU COOBITHI C MCIIOJIB30BAHHEM
rpauyecKkux METO/J0B; NPUMEHATH g pPELeHUs 3aaad (opMyJibl
CIIO)KEHUSI M  yMHOXKEHHMs  BeposATHoOcTeH, (¢Gopmyldy  IOJIHOM
BeposiTHOCTH, Gopmyny bepuymnu, koMmOuHaTOpHBIE (aKTBl U
(GopMynbl; OIIEHHBAaTh BEPOATHOCTH peallbHBIX COOBITUH; YyMEHHe
ONepupoOBaTh TMOHATUAMU: CilydailHas BEJIMYMHA, pacIpeeleHne
BEPOATHOCTEH, MaTEMaTUUYECKOE 0KHJIAHUE, TUCIIEPCHSI U CTaHIaPTHOE
OTKJIOHEHHE CIy4yailHOW BeJIMYMHBI, (QYHKIUU pacupeleleHus u
IUIOTHOCTH  PaBHOMEPHOIO,  IOKAa3aTEJIbHOTO WU HOPMAJbHOIO
pacmpeneneHnid;  yMEHHE  HCIOJIb30BaTh  CBOWCTBA  M3YUYEHHBIX
pacnpeneneHuil uid pelieHnsl 3a7a4d; 3HaKOMCTBO C IOHATHSAMU: 3aKOH
OOJBIIMX YHMCEN, METOJAbl BBIOOPOUHBIX HCCIIEOBAaHUI; yMEHHE
NOPUBOANUTh TPUMEPHI TMPOSIBIECHUS 3aKOHAa OOJBIIMX  4YHCEd B
MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

14) ymenne cBOOOHO ONIEPUPOBATH MOHSATHAMH: TOYKA, TIpsSMas,
IIJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JyY, IUIOCKUM YroJl, ABYTPaHHBIN
yroJ, TPEXIPaHHBIA YroJl, IepeceKarolyecs, MapauielIbHble U
CKpEeIIMBaOIIKecs MpsMble, MapajuleIbHOCTh M MEePHEeHANKYISIPHOCTh
IPSIMBIX U IJIOCKOCTEH, YroJl MeXAy NPSMBIMH, YTOJI MEXAY NPSAMOHN U
IJIOCKOCTBIO, YroJl MEXJY IUIOCKOCTSMM;, YMEHHE HCIOJIb30BaTh IpHU
peLIeHNH 33/1a4 U3y4eHHbIE (PaKThl U TEOPEMbl INITAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHpE; YMEHHE
ONEpUpPOBaTh TMOHATUSMU: MHOTOTPAHHUK, CEUYEHHE MHOIOIPaHHUKA,
NpaBWIbHBI ~ MHOTOTpaHHUK, Mpu3Ma, nOHpamuaa, ¢urypa u
MOBEPXHOCTh BpAIlIEHUs, LWIMHAP, KOHYC, IIap, cdepa, pa3BepTka
IOBEPXHOCTH, CEUEHMs] KOHyca U LWIMHApA, NapajielbHble OCH WU
OCHOBAHMIO, CEUYCHHE IIapa, TNIOCKOCTh, Kacarolascs cepsl, IIINH/ApPa,
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KOHyCa, yMEHHE CTpPOUTh CEUYEHHE MHOTOrpaHHHMKa, H300paxaTh
MHOT'OI'PaHHHMKH, (PUTYPBI M TOBEPXHOCTH BPAILIEHUsI, UX CEYEHUs, B TOM
YHCIIEe ¢ TOMOIIBIO AIIEKTPOHHBIX CPEJCTB; YMEHUE IIPUMEHSTH CBOICTBA
reOMETPUUECKUX ¢uryp, CaMOCTOSITEJIBHO bopmynupoBaTh
OTIpeNIeNIeHUs] N3Yy4aeMbIX (UTYp, BBIIIBUTATh THUIOTE3bI O CBOMCTBAX U
IPU3HAKAX I'€OMETPUUECKUX (Uryp, 0OOCHOBBIBATH WJIM OINPOBEPIaTh
UX; yMEHHE MpPOBOJIUTH Kilaccuukanuoo GuUryp MO pa3IHuHBIM
IPU3HAKaM, BBIIOJIHATh HEOOXOIUMBIE TOTIOJIHUTEIbHBIE IOCTPOCHUS;

15) ymeHue CBOOOAHO ONEPUPOBATH TOHITUSMH: ILIOMIAb
¢uryper, o0beM (urypsl, BEIMYMHA yIia, PACCTOSHUE OT TOYKU MO
IUIOCKOCTH, PAacCTOSHUE MEXAY MpPsMBIMH, pAacCTOSIHUE MEXIY
IUIOCKOCTSIMH, IUIOMIAAL c(epsl, MIomaas MOBEPXHOCTH HHPAMHUIBL,
OpU3MbI, KOHyca, UWIMHApa, o00beM Kyba, MHpsAMOYroJbHOIO
napajjieNienumnena, MUpaMuzbl, MPU3MBL, WIMHApPA, KOHYca, INapa;
yMEHHUE HaXOJUTh OTHOLIEHHE 00BEMOB MOAOOHBIX GUTYP;

16) ymeHue CBOOOJHO OIEPUPOBATH MOHSATHUSMHU: JBUKCHHUE,
napajuIeNbHBIA MIEPEHOC, CUMMETPHS Ha IJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe MOA00Us, MMOAO0OHBIE (UTYPBI;, YMEHHUE
pacro3HaBaTh paBHbIE M MOJOOHBIE (DUTYpPBI, B TOM YWCIIE B IPUPOAE,
UCKYCCTBE, AapXWUTEKType; YMEHUE HCIOJIb30BaTh I'E€OMETPUYECKUE
OTHOILICHHS, HAaXOAWTh TE€OMETPHUECKHE BEIWYHMHBI (JUITMHA, YTOJI,
IUIOIA/b, 00bEM) IPU PEIICHUH 33/1a4 U3 JIPYTUX YU4EOHBIX IPEIMETOB
U U3 pealbHON KU3HU;

17) yMEHHE CBOOOJTHO OTICPUPOBATH MTOHSATUSMH:
NpSMOYTOJIbHAsE CHUCTeMa KOOPIWHAT, BEKTOpP, KOOPAMHATHI TOYKH,
KOOpJIMHATBl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOpa Ha
YHCII0, Pa3JIOKEHHE BEKTOopa IO 0a3ucy, CKaIsIpHOE NpPOHM3BEICHUE,
BEKTOPDHOE TNPOM3BEACHUE, Yol MEXIy BEKTOpaMH; YyMEHHE
UCTIONIB30BaTh BEKTOPHBIA M KOOPIWHATHBIA METON JUISl pPELICHHUs
TreOMETPUUECKUX 3aJad W 3a7ay JpPYrMX Y4eOHBIX IpPEIMETOB;
OIepUpPOBATh MOHATHAMU: MaTpula 2x2 u 3x3, onpeaenTelb MaTpULbL,
reOMETPUYECKUI CMBICIT OTIPEIeIUTENS;

18) yMeHHe MOIECTUPOBATh pEATbHBIC CHTYallMM Ha S3bIKE
MaTeMaTHKH; COCTaBJIATh BBIPAKEHMs, YpPaBHEHHs, HEpaBEHCTBA U MX
CHCTEMBI TI0 YCIIOBHIO 3a/Ia4yd, HCCIEI0BATh TOCTPOCHHBIE MOJETH C
UCITOJIb30BaHUEM arlapara ajreOpbl, HHTEPIPETUPOBATh MOTYYEHHBIN
pe3ynabTaT;  CTPOUTh  MaTeMaTHYECKWE MOJEIW C  [OMOIIBIO
reOMETPUYECKUX TOHATUA W BEJIWYHMH, pelaTh CBA3aHHbIE C HUMHU
NpakTUYeCKHe 3a/1a4d; COCTABIATH BEPOATHOCTHYIO MOJETb W
UHTEPIPETHPOBATh IOJYYEHHbI pe3ylnbTaT; pelars MPUKIIAJHbIE
3aJjadyd  CpPEJCTBAMHM MAaTEMaTHYeCKOro aHajm3a, B TOM YHCIE
COLIMAIbHO?KOHOMUYECKOT0 U (PU3UYECKOT0 XapaKTepa;

19) ymeHue BbIOMpATh MOJAXOMAIIMN METOA JJIsl PEUICHUS
3aJaud; MOHUMaHUe 3HAYUMOCTH MAaTEMaTUKH B M3yYEHHUU MPUPOTHBIX
U OOIIECTBEHHBIX TPOIECCOB W SBJICHUH; yMEHHE pacro3HaBaTh
NPOSIBIIEHUE 3aKOHOB MaTeMaTHKH B HCKYCCTBE, YMEHHE IMPHBOIHUTH
IIpUMEPBl MAaT€MATHYECKUX OTKPBITUH POCCHUCKOM M  MHUPOBOU
MaTeMaTHYeCKOM HayKH.
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4.2. MOH OLIEHOYHBIX CPEeACTB /sl MPOBeIeHUsI MPOMEKYTOYHOM aTTecTAllUM
o0y4arouuxcs Mo AUCHUIIHHE

IToxa3aTenn u KpuUTEepUHu OICHUBaAHUA KOMHeTeHIII/Iﬁ
[lokazarenu wun KpUTCPHUHN OLCHUBAHUA KOMHCTGHHHﬁ, OIIMCAaHUC IIKaJl
OLOCHHUBAHUSA COACPIKATCA B IIPUITOKCHHUU 1.

KoHTpoJibHbIE U TECTOBbIE 3aJaHUS
KoHTpoJsibHbIE 3a1aHUs COIEpKATCS B IPUITIOKEHHUH 1.
MeTtoanueckue MaTepUuabl

Meronnueckue Marepuasnsl, ONPEIEISAIOIME NPOLEAYpPbl OLIEHUBAHUS
3HAaHUU, YMEHUH, XapaKTepU3yOLUMX (OPMUPOBAHNE KOMIIETEHIIUH, cojaepKarcs
B IpuiioxeHuu 1.
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Ipunoxenne 1
KoHTpoIbHO-01IeHOYHBIE CpecTBa
AJ151 IPOBE/IeHUs IPOMEKYTOYHOM aTTeCTALMU N0 JUCHMILIHHE
OV /.04 MaTtemaruka (yriay0JeHHbIH YPOBEHb)

1.1. ®dopma npomMeKyTOUYHOI aTTecTanuu: 3k3ameH (1, 2 cemecTphl).

@DOH/J| OLIEHOYHBIX CPEJICTB COAEPKUT KOHTPOJIHHO-OLIEHOUHBIE CPEACTBA, HEOOXOAUMBIX

U1 IPOBEJICHUS IK3aMEHa.

1.2. Cucrema oleHUBAHMSA Pe3yJIbTATOB BbINOJHEHUS 3aaHUM

OueHuBaHuEe pe3ylbTaTOB  BBIOJHEHUS 3aJaHUl  MPOMEXKYTOUHOM  aTTecTaluH
00y4aroIUXCsl OCYLIECTBIISIETCS HA OCHOBE CJICYIOIINUX IPUHIUIIOB!

JIOCTOBEPHOCTH OIICHKH — OLEHUBAETCS YpOBEHb C(HOPMHPOBAHHOCTU 3HAHHI, YMEHUH,
NPAaKTUYECKOTO OMbITA, OOMMX U MPOPECCHOHATBHBIX KOMIETEHIIUH, MPOJEMOHCTPHUPOBAHHBIX
00y4aroIMMUCS B XOZ€ BBITIOJHEHUS 3aaHHUS;

aJIeKBaTHOCTU OLIGHKM — OLIEHKA BBIIOJHEHUS 3aJaHMi JOJDKHA IPOBOJUTHCS B
OTHOIIEHMH T€X KOMIETCHIIUH, KOTOpble HEOOXOAUMBI i S()PEKTUBHOTO BBITOJIHEHUS
3a/1aHus;

HAJ)KHOCTH OIICHKM — CHCTEMa OLIEHWBAHUS BBIMOJHEHUS 33JaHUN JTOJKHA 00JIajgaTh
BBICOKOM CTENEHBI0 YCTOMUMBOCTH IPHU HEOJHOKPATHBIX OLEHKAaX YpPOBHS C(HOPMHUPOBAHHOCTHU
3HAaHUW, YMEHUH, TMPAKTUYECKOTO ONbITa, OOMUX U MpPOo(PecCHOHANBHBIX KOMIETCHIINN

00yJaromuxcs;

KOMIUIEKCHOCTH OILIEHKM — CHCTEMa OILIEHHMBAHHUS BBIITOJHEHHUS 3aJaHMil IOJDKHA
MO3BOJIATh ~ HMHTETPATUBHO  OILEHWBAaTh 00muUe ¥  TNpodeCCHOHATbHBIC  KOMITCTCHIIUU
00y4aromuxcs;

OOBEKTUBHOCTH OLIEHKH — OLICHKA BBINOJIHEHMS] KOHKYPCHBIX 3aJaHMM JOJIKHA OBITH
HE3aBUCHUMOI 0T 0coOeHHOCTell NpodecCHOHAIbHOM OpUEHTALMM WM HPEANOYTEeHU
npernojaaBaresnieil, OCyIECTBISIIOIINX KOHTPOJIb WK aTTECTAlHIO.

[Ipy BBINOJHEHWM NPOLENYpP OLIEHKH 3aJaHUN HUCIOJIB3YIOTCS CIEAYIOIINE OCHOBHBIE
METO/IbI:

METOJ pacueTa MepBUYHBIX 0aJIJIOB;

METO/I pacyeTa CBOAHBIX OaJJIOB;

Pe3ynbTaThl BBINONHEHHS 33/laHUIl OLIEHUBAIOTCA B COOTBETCTBHM C pa3pabOTaHHBIMHU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja A1 OLEHUBAHUS PE3YJIbTaTOB O0yUEHHUS:

IlepeBon msiTy 6aIbHOM HIKANBI yueTa pe3yabTaToB B MATH OAJIbHYIO OLIEHOYHYIO HIKAITY:

Ounenka KoanyecTBo 6a/1510B, HAOpPaHHBIX 32
BBINOJTHEHHE TEOPeTHYECKOI0 M MPAKTHYeCKOI0
3a/1aHusA, CPeHMIT 6aJ1 10 UTOraM aTTecTaluu

OreHKa 5 «OTINYHO) 4.6-5
Orenka 4 «Xoporo» 3,6-45
Onenka 3 «yA0BIETBOPUTEIHHO» 3-3,5
OrneHka 2 <29

«HEYOOBJCTBOPUTECIBHOY

1.3 . KOHTpPO/IbHO-OLICHOYHBIE CPeACTBA
3ananue:

1.0TBeTUTH Ha BOMPOCH (2 BOIIpOCa).

2. BeimonauTh mpaktuyeckoe 3aaanue (1 3amganue).

| cemecTp

IIpuMepHbIe BONIPOCHI /151 cobece10BaHUS
1. Ilenble u panuoOHAIBHBIC YHCIA.
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JleicTBUTEIbHBIC YMCIIA.
[TpuGnuxeHHbIe BEIYUCICHHUS.
KommekcHsble uncna.
Kopuu u crenenu.
Kopuu HaTypanbHOM CTENEHU U3 YKCIIa U UX CBOMCTBA.
Crenenu ¢ palMOHAJIBHBIMH MTOKA3aTEISIMH, X CBOHCTBA.
Crenenu ¢ qelcTBUTENbHBIMU [TOKA3aTEISIMH, X CBOMCTBA.
Jlorapudm yncia. OCHOBHOE JOTaprUPMHUECKOE TOKIECTBO.
0. Jlorapudmsl. CoiicTBa 1orapudmoB.

11. Jlorapudm. JlecsiTuunble U HATypaIbHBIC JIOTApU(PMBI.

12. Jlorapudm. Onpenenenue. IlpaBumna neicTBuii ¢ Jorapudmamu.

13. Jlorapudm. OcHoBHbIe OHATHA. [lepexon K HOBOMY OCHOBaHHIO.

14. TIpeobOpa3oBaHue areOpandecKuX BhIPAKCHUH.

15. TlpeoOpa3oBaHue pallMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKCHUH.

16. IlpeoGpa3oBaHue CTENIEHHBIX U IOKA3aTEIbHBIX BHIPAKECHUH.

17. IlpeoOpa3oBaHue MOKa3aTEIbHBIX U JOTApU(PMUIECKUX BBIPAKECHUH.

18. Papuannast Mepa yria. BpamarenbsHoe ABHKEHHE.

19. Cunyc, KOCUHYC, TAHT€HC U KOTAaHTE€HC YHUCIIa.

20. 3Haky, YHCIOBBIE 3HAUYEHUS M  CBOWCTBA YETHOCTH, HEYETHOCTHU
TPUTOHOMETPHUUYECKHUX (YHKIIUH.

21. TpuroHoMeTrpudeckue QyHKIIMH YUCIOBOTO apTyMEHTa.

22. OCHOBHBIE TPUTOHOMETPUIECKHE TOXKECTBA.

23. ®opMyInbl MPUBEACHUS.

24. ®OpMyIbI CIOKCHHUS.

25. CuHyc ¥ KOCHUHYC JBOWHOTO yria. ®opMysibl HOJOBUHHOIO yIia.

26. IIpeoOpa3oBaHue CyMMBI TPHTOHOMETPHUYECKUX (PYHKIUI B IPOM3BEACHHUE.

27. IlpeoOpa3oBaHue MPOU3BEACHUS TPUTOHOMETPUUECKUX (DYHKIIHI B CymMMY.

28. IIpeoOpa3oBaHusi MPOCTEUIINX TPUTOHOMETPUYECKHUX BBHIPAKCHUU.

29. BelpakxeHue TPUTOHOMETPHUECKUX (PYHKIIHMI Yyepe3 TaHTeHC MOJIOBUHHOTO
apryMeHTa.

30. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHCIIa.

31. IIpocreiimye TPUTOHOMETPUIECKHE YPABHEHUSI.

32. IIpocteiine TpUroHOMETpUYECKHE HEPABEHCTBA.

33. Oyakuuu. OcHOBHBIE TOHATHS. OONacTb ONpeAeNeHus M MHOXKECTBO
3HAYCHUM.

34. ®ynkuuu. ['paduk pyHKINN.

35. ®ynkuuu. Iloctpoenue rpadukoB (QYHKUMH, 3aJaHHBIX PA3TUYHBIMU
CHoCcCO0aMH.

36. dynkuuu. CBoiicTBa QPyHKIINU.

37. ®yakuuu. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OTPAaHUYECHHOCTD,
NEPUOIUNYHOCTb.

38. Oynkuuu. IlpomexyTkn Bo3pacTaHus W yObIBaHUS, HauOonblee U
HaMMEHBIIIee 3HAUCHUS, TOUKU dKCTpemyMa. [ padudeckas mHTEpIpeTanus.

39. CnoxHast ¢yHKuMA (KOMIIO3UIMS). ApH(MeTHUYeCKHe ONepanuu Haj
GyHKIUSAMHU.

40. ®ynkuuu. [ToHsTHE O HEMTPEPHIBHOCTU (YHKLIUH.

41. ObpatHble QpyHkiuu. O6macTh onpeneneHuss U 00iacTh 3HaYeHU 0OpaTHOMN
byHKINN.

42. O6patnbie pynkun. CoiicTBa. ['paduk oOpaTHOMH QyHKIHH.

43. Jlorapudmuueckas QpyHKIUS, e CBOHCTBA U rpaduK.

44, JlorapubMuueckre ypaBHEHHUS U HEPABCHCTRBA.

45. TlokazaTtenbHasi PyHKIHS, €€ CBOMCTBA U IrpaduK.

BOoo~NOoOR~WN
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46. IlokazaTenpbHbIC ypaBHCHUSI M1 HEPABCHCTRBA.

47. CrenenHas (QyHKIHs, €€ CBOWCTBA U TpaduK.

48. YpaBHEHHUS U HEPABEHCTBA CTEMEHHON ()YHKIIUH.

49. OOGnacTh ompeaeacHUsS U MHOKECTBO 3HaUCHHUIH (QYHKIUHU Y= SiNX,e€ cBOiCTBa
U rpaduk.

50. OoO6nacte onpenencHus 1 MHOKECTBO 3HAYeHUH (yHKIUHU y= COSX, e€ CBOWCTBA
U rpaduk.

51. OO6nacte onpeneneHust 1 MHOXECTBO 3HaYeHUN QyHKIMH y=1gX, e€ cBoiicTBa
U rpaduk.

52. Oob6nacte ornpeneneHuss © MHOXKECTBO 3HauUeHUH (pyHKIMH )= CtgX, e€ cBoiicTBa
U rpaduk.

53. Tlpeobpa3oBanus rpadukoB QyHknuii. CHMMETpHsT OTHOCHUTEIBHO OCei
KOOpJMHAT.

54. TIpeobpaszoBanus rpadukoB Gynkuuii. [lapannenbHelii nepeHoc.

55. IIpeobpazoBanus rpadukoB GpyHkuud. CHMMETpHsI OTHOCUTEIHHO Havama
KOOP/MHAT.

56. IIpeobpazoBanus rpadukoB ¢yHkuil. CUMMETpUsS OTHOCHTEIBHO MPSIMON
y=X.

57. IlpeobpazoBanus rpapukoB (yHkuuid. PacTskeHue u ckatue BAOJNb Ocei
KOOp/MHAT.

58. VYpaBueHus. PaBHOCHIBHOCTB ypaBHEHHIA,

59. VpaBuenus. OCHOBHBIE IPHEMBI UX PEILICHHS.

60. Cuctembl ypaBHEeHHI. PABHOCHIIBHOCTD CUCTEM YpaBHEHHIA.

61. Cucremsl ypaBHeHUI. OCHOBHBIEC TIPUEMBI X PEIICHUSI.

62. HepaBenctBa. OCHOBHBIE IPUEMBI UX PEILIEHHUS.

63. HepaBencrBa. PaBHOCHIIBHOCTH HEPABEHCTB.

64. Vcnonb3oBaHue cBONCTB M rpaduKoB (PYHKIMHA MpU pelIeHUH YpaBHEHUH M
HEPaBEHCTB.

65. MeTtoa UHTEpBAJIOB.

66. M3o00pakeHne Ha KOOPIAMHATHOM TUIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHUN
C IByMsI IEPEMEHHBIMH U UX CHUCTEM.

67. N3o0pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBA PEIICHUI HEPABEHCTB
C IByMsI IEPEMEHHBIMH U UX CHUCTEM.

IIpuMepHble NpaKTHYeCKHe 3a1aHUA
Pa3Burtue nonsitus o uncie

1. Brerancants:
(1+i)®
2. Haiiti Moynb 1 apryMeHT KOMIUIEKCHOTO YHCTia
z=-5i
3. Jlanbl yncna:
Z=2+5
z,=1-1

o 0 E
Haignre: =1 “2
4 JaHnbl uncna:

Zy :‘-E"'ﬁi

v 21— Z
Haiigure:"! =2
Kophu, crenenu u jorapugmbi
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1. Berancnure |0g5|0gzlog 3|0g 512

23.11°
2. Bremaucnnre ———
23
1 1
3. Beruucimre _|Og 7+|Og 32__|Og 28

2 4 4 2 4
4, Berancnure |og 12—Elog 32+ Elog 6
3 2 3 2 3
OCHOBBI TPUTOHOMETPHUH
5T

. sln— o
1. Haiitu 3HaK yncia 3 . OTBer obOocHyiiTe.

Haiitu 3nak uncna Ctg28()° . Otser obocHyiiTe.
3T
3. Haitnwute 3Hak qmcma ~0° 6 . Otser obocHyiire.
4, Jlokaxure, uto L7 — Sin*a = tgia -sin*a
DyHKIUH, X CBOICTBA U rpaduKu
1. [ToctpouTts rpaduk GyHKITUHN

rs

y=x3
2. [Toctpouts rpaduk GyHKINUN

1
yv=x ¢++1

= 3x
3 Hana pynkuus x+2 . Haiftu 3HaueHus (GyHKINU B TOYKAX -
1, 310
— 2 _

4. Haiitu 06macth onpenenenus GyHKIul <+ In{x" = 6x+10)

YpaBHeHNS U HEPABEHCTBA
1. Pemmire ypaBHeHne COS(X + ; =1

2 Pemmte ypaBHenue 3tg (3X + 9 =— 3
3. Pemmure ypaBHenue 1-tg?x = 2tgx
4 Pemmre ypaBHeHue cos(l— X) =1

Il cemecTp
IIpumepHbIe BONPocCkI 1151 cobece10BaAHUSA

1. CrocoOsl 3a1aHUA U CBOMCTBA YMCIIOBBIX ITOCIIEN0BATEIbHOCTEH.

2. CymMMHpOBaHUE N10CIIEN0BATEILHOCTEN.

3. [TonsiTre o Mpou3BOAHON (PYHKIIUU, €€ TEOMETPUUYECKHUIT CMBICIT.

4. [TonsiTHE O MPOU3BOAHON (HYHKIINH, €€ PU3MUECKUI CMBICI.

5. VYpaBHeHUe KacaTeIbHONW U HOpMAIIU K TpaduKy QyHKIUH.

6. IIpon3BOHBEIE CyMMBI, Pa3HOCTH, IPOU3BEACHUS, YACTHOTO.

7. [Tpon3Bo/iHBIE OCHOBHBIX 3JI€MEHTAPHBIX ()YHKITHA.

8. [IpumeneHne MPOU3BOIHON K UCCIEAOBAHUIO (DYHKIIUN M TTOCTPOCHHUIO
rpauKoB.

9. IIpumepsl NCNIOJIB30BAaHUS IPOU3BOIHOMN I HAXOXKICHHUS HAWITYYIIEro
pelIeHUs B IPUKIIAIHBIX 3a7a4ax.

10. Bropas mpousBogHas, ee reoMerpudeckuil cmbica. Haxoxknenue ckopoctu

JUTSI TIpOLIecca, 3a1aHHOTO (OPMYIION U TpadUKOM.
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11. Bropas npousBogHasi, ee pusudeckuii cMpici. HaxoxaeHne yckopeHus
JUTSI TIpoLIecca, 3a1aHHOTO (OPMYIION U rpadrKOM.

12. [TepBooOpasnas u unrerpai. CBorcTBa.

13.  Tabuuma nepBooOpas3HbIX.

14. OnpenienieHHbIM UHTETPall, OCHOBHBIE CBOMCTBA U €r0 T€OMETPUUYECKUI
cmbica. @opmyia Hetorona—IJleliOHuna.

15. [TpuMeHeHHe onpeeIeHHOTO HHTerpaja A HaX0XKICHUs IUIOaaAn
KPUBOJIMHEHHOMN TpPaIleLIUH.

16. OcHOBHBIE  MNOHATUA  KoMOMHaTopuku. Pasmemenus. CoueraHus.
ITepectanoBkH.

17. 3ajaun Ha IOJCYET YMCIAa pa3MEIEHHH, IepecTaHOBOK, COYETAaHUI.
Pemenue 3anay Ha nepeOop BapuaHTOB.

18. ®dopmyna 6unoma Hetotona. CoiicTBa OMHOMUHATIBHBIX KOA(DPHUITUEHTOB.

19. Tpeyronbuauk [Tackans.

20. CoObITHE, BEpOSATHOCTH COOBITHS, CII0KEHHE U YMHOXKEHHUE BEPOSITHOCTEH.

21. [IpencraBnenue faHHbIX (TaOIUIIBI, IUArPaMMBI, Tpa(UKH)

22. B3anMHoe pacnonoxeHue IByX OpsSMbIX B IPOCTPAHCTBE.

23. [TapamnenbHOCTh TPSIMOM U MJIOCKOCTH.

24.  IlapamienbHOCTb TIOCKOCTEH.

25. IlepneHquKyISIpHOCTD MPSMOM U INIOCKOCTH.

26.  IlepneHauKyIsip U HAKJIIOHHAS.

27. VYroa Mexay nIpsMoi U IIIOCKOCTBIO.

28. JIByrpaHHbIi yrod.

29. VYTo1 MeXIy TIIOCKOCTSIMH.

30.  IlepneHauKyIspHOCTbH ABYX IIOCKOCTEH.

31. ['eomeTpuyeckue mpeoOpazoBaHus MPOCTPAHCTBA: MAPAUICIbHBINA IEPEHOC.

32. ['eomerpuueckue npeoOpa3oBaHus IPOCTpPaHCTBA! CUMMETpUs
OTHOCHUTEJIbHO IJIOCKOCTH.

33. Muororpanauku. Bepiimnsl, pedpa, rpaHu MHOTOTpaHHUKA.

34. IIpusma. [IpsimMas n HakitoHHas pu3Ma. [IpaBunpHas nmpusma.

35. Msuororpannuku. [Tapamnenenunen. Kyo6.

36. [Tupamuna. [IpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasp.

37. CummeTtpui B KyOe, B apajuiesenumnese, B Ipu3sMe U MupaMmu/e.

38.  CeueHnus xyOa, MPU3MBI U TUPAMUJIBI.

39. [IpencraBieHre o MpaBUIIbHBIX MHOTOIpAaHHHMKAX (TeTpasJp, KyO, OKTa’ap,
JIOJICKAdAP U UKOCAIIP).

40. [Mumunap. OcHoBaHue, BBICOTa, OOKOBasi MOBEPXHOCTh,  OOpasyromias,
pa3BepTKa.

41.  OceBble CeUeHM LIIMH/IPA U CEYCHHUS, TapaJlieIbHble OCHOBAHUIO.

42. Konyc. Yceuennsiii konyc. OcHOBaHUE, BBICOTA, OOKOBasi MOBEPXHOCTD,
oOpa3yrolas, pa3BepTka.

43.  VYceuenHbli KkoHyc. (OcHOBaHHE, BBICOTA, OOKOBas IOBEPXHOCTb,
oOpa3yrorasi, pa3BepTKa.

44.  OceBble ceueHHs KOHYCa U CEYCHMsI, TapalljieIbHble OCHOBAHUIO.

45. [ap u cdepa, ux ceyeHus.

46.  KacarenbHas MI0CKOCTh K cdepe.

47. O06nem u ero uzmepenue. MaTerpanpHas popmyna oobema.

48. O6vem  Tema. Dopmynsl  oObema Ky0a,  NPAMOYroJbHOTO
napaieNienue 1, MpU3Mbl, IAITHHIPA.

49, ®opmyiiel 00beMa MHpPaMHJIBI U KOHYCA.

50. ®dopmybl 00beMa mapa u miomanu chepsl.

ol. DopMyIIbl IUIOIAAU TOBEPXHOCTEN IWJIMH]PA U KOHYCA.
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52. [Togo6ue Tten. OTHOWIEHUS TUIOMIAJCH TIOBEPXHOCTEH © 00BEMOB
MOMOOHBIX TEI.

53. [IpssMmoyrosibHas (IeKapTOBa) CUCTEMA KOOPJIUHAT B IIPOCTPAHCTRBE.

54.  dopmyna paccTOSHUS MEXKIY AByMsS TOYKaMU. YpaBHEHUE Chepbl.

55. Bekropel. Monyinbs BekTopa. PaBeHCTBO BEKTOPOB.

56.  CrnoxeHue BEKTOPOB. Y MHOKEHHE BEKTOpA HA YUCIIO.

S7. Bekropsl. Koopaunatel. Paznoskenue BekTopa Mo HarnpaBIeHHUSIM.

58. VYron mexnay nByMms Bekropamu. [Ipoexnust BEeKTopa Ha OCb.

59. Koopaunats! Bektopa. CransipHoe Mpou3BeACHUE BEKTOPOB.

60. Hcnonp30BaHne KOOPAWHAT U BEKTOPOB IIPH PEIIEHUH MAaTEMATUYECKUX U

IMPUKIAAHBbIX 3a/1a4.

IIpuMepHbIe NPAKTHYECKHE 3aJaHNUS
Ilepeuensb 3agau
Haugaja MaTeMaTH4YeCKOr0 aHAJIN3a
1. Breraucnoure

lim{x?— 5x +3)

x—+3

. Jx—2

2. Boruucnure: Jlrl_lj.% —y

3. Haiigure npousBoaHyto QyHKIWI:

a)f(X) =5x*+3x+7

_ 3 _a =
6) f(x) =— —2vx +7
4, Haiitu  ypaBHeHme KkacarenbHOH K  rpaduky ¢GyHKIUK
v=2x"+1

5. Haitnure npoussoanyio gymkmun ' = ¥YA° T3X T+ 4

6. Uccnenyiite (QyHKIIMIO HA MOHOTOHHOCTH U JKCTPEMYMBI
f(x) =-2x3 +21x2 - 72x+9

7. Haitaure nponsBoanyto GyHkmuu Yy = Sin(x? + 2)-cos(X — 2)

8. HaiinuTte mnpoMEXyTKM MOHOTOHHOCTH (YHKIMM W TOYKH

skctpemyma Y = X° + 6X* +0x +8

9. Haiinure Touku nepern6a u MpOMEXYTKH BBITYKJIOCTH Tpaduka
bysxman V = X - 6X7 4 4

10. Haiiaute mnpPOMEXYTKH MOHOTOHHOCTH (YHKIIMM W TOYKH
:‘)KCTpeMyMa j.? = .L—ﬂ - 6}.:‘ + ox

11.  [Jokaxwure, uto ¢pyHkuus F sBasercs mnepBooOpasHON A GYyHKIUU

f(X) Ha mpomexxyTke ( - o0 ; +00), eciu

a) Fx)=x®-4, f(x)=3x% 6)F(x)=2x-x? f(x)=2-2x.

12.Beruucnure  MHTErpan I(xz +4x+1)dx  Beruucioure  1uomanb

(urypsl, orpanndenHoi rpaguxkom QyHKIMH Y =3X?, IpAMBIMH X=2,X=4 H
0CBIO abcuuce
2xdx
3+x°

14. Beruucnure miaom@aab (GUrypbl, orpaHUYeHHOW rpa@ukoM (GyHKIUH
y =16—Xx? u ocblo abermce

15. Beruncnure 1wiomaab (GUrypsl, OrpaHU4eHHONH rpaduKkoM (QYHKIUU
y =1—x% u ocblo aberuce

13. Beruncnure uHTErpan J
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Kom0unnaTopuka, cTaTHCTHKA M TeOpHs BePOSITHOCTEH

1. B rpymme 32 crynmenta. CKONBKHMH CIIOCOOAMH  MOXKHO
chopmupoBaTh KOMaHIy M3 4 4YeNnoBEeK IS Yy4acTUsi B MaTeMaTHYECKOM
oimmMmnuane’?

2. Borunciuts: A7°+Ae’+As
PR, A
7 2 +
3. Haiitu 10
4. CKOIBKO pa3IUYHBIX MMECTH3HAYHBIX YHCENI MOYKHO 3aIHCaTh C TTIOMOIIBIO (P
2,3,4,5, 6, 7 Takum 006pa3om, 4ToObI Bce ITUGPHI B UnCIaX OBUTH pa3IMUHBI?
5. udp ceiida obpazyercs u3 1Byx uncen. IlepBoe, ABy3HAUHOE YHCIIO,

obpasyercs u3 mudp 1, 2, 3, 4 (mudpsl B Unuciae MOTYT MOBTOPATHCS ). Bropoe, Tpex3nauHoe
qrcio, oopasyercs u3 uudp 7 u 6. CKOIbKO pa3IMnIHBIX MTUPPOB MOKHO HCIIOIH30BATh B TAKOM
ceripe?

6. Han psin uucen 3,8, 7,2, 6,4, 6,8, 7,2. Haiitu cpennee apudpMeTndeckoe, pa3max,
MOJly U MEHaHy.

7. Ilpu xaxux sHauenusx x cpeonee apugpmemuueckoe psioa uucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Hana Be1OOpKa 2, 2, 3,4, 4,7, 7, 7, 9. Haiinure Mmenuany 3TOl BEIOOPKH.

9. Omnpenensisi CTeNeHb 3aCOPEHHOCTH IIBETOYHBIX CEMSH, BBISCHSUIIH, CKOJIBKO CEMSTH

COpHBIX PACTEHUM COAEPKUTCS B Kak10M U3 100 mpou3BoIbHBIX 00pa30M BEIOpaHHBIX ITAKETOB
C OIMHAKOBBIM 4uciIOM ceMsiH. [lomyunnu:

Yuciio ceMsiH COpHBIX paCTEHUH

Yuciio nakeToB 6 6 8 0

Haiitu cpennee apudmernueckoe u MOJy.
10.  TMoacumrasm oOwveMm mponax MarazuHa B TedeHue 10 muei (B ThIC. pyo.): 45, 39,
33,37, 31, 29, 41, 41. Haiitu cpennee apudmeTndeckoe, MOy U MEAHAHY.

I'eomerpus
1. OceBoe ceueHMe KOHyca — MPaBUIIbHBIA TPEYroJIbHUK CO CTOpPOHOH 12 cM.
Haiinure niomans cedeHus, IpOBEACHHOIO Yepe3 JBe 00pa3yrouie KOHyca, yrojd MexX1y

koropbiMu  paBeH 3() ~ .Otpesok AD IepHeHIUKYIAPeH K IUIOCKOCTH DaBHOOEAPEHHOrO
tpeyronsauka ABC. U3BectHo, uro AB=AC=5cMm, BC=6cm, AD=12cm. Haiigure paccrosiaue
oT KOHIIOB oTpe3ka AD mo mpsimoii BC.

2. Paccrostarie ot Touku M 10 KaxaoW W3 BEpIIMH MPABUIBHOTO TPEYrolbHUKA
ABC paBHo 4 cMm. Haiinute pacctostare ot Touku M no mutockoct ABC, eciiu AB=6 cwm.

3. B tpeyronsuuke ABC mano: ¢ :90 AC=6 cm, BC=8 cm, CM - menuana.

Yepes BepmmHy C mpoBenena npsmas CK, nepreHAMKyNIspHas K IUIOCKOCTH TPEyrojbHUKA
ABC, npuyem CK=12 cm. Haitnnte KM.
4. Yepes cropony AB pomba ABCD mnposemena miuockocte ADM Ttak, dro

neyrpannbiii yron BADM pasen Q()°. Haiiaure cropony pomba, ecnu ¢BAD =45

paccrosiHue oT Touku B 10 miiockoct ADM paBHO 43

5. CymMma miomazieit Tpex rpaHeil mpsiMOyrojbHOTO Mapajulesenumneia, UMEIOnX
oburyro Bepumny, pasHa 404 oum?, a ero pebpa nmponopiuoHaNbEHE unciaaM 3, 7 u 8. Haiinure
JMaroHaJIb apajuiesenunesa.

6. N3mepenus mpsMoyroJibHOTO Mapasuienenurea paBael 8 cM, 12 cm u 18 cm.
Haiinure pedpo kyba, 06beM KOTOPOTO paBeH 00bEMY ATOTO MMapauIesenuIeaa.
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7. [Tap panuyca 41 mM nepecedeH MIOCKOCTHIO, HAXOMSIIEHCS Ha pacCTOSTHUM 9 M
OT ueHTtpa. Haliiure momans cedyeHus.

8. B konyce mnmHa obpasyromieid paBHa 5, a paauyc ocHoBaHuUs paBeH 4. Haiimure
00beM KOHYCa.

9. Haiiti KocHHYC yriia MEKIy BEKTOPAMHU: d(2,—1,1)ub(4,-3,5)

1.3.2 Kpurepuu oueHKH

bayer 3a
Kputepuu onieHk# pe3yibTaTOB BbINOJIHEHHSA KPUTEPHUH OLICHKH
TEOPEeTHYECKOI0 3aJaHusl MakcumaJbHBI
0aJs1 — 1 6asuia
- JIeMOHCTpUpYeT TIiIyOOKOe, TIOJIHO€ 3HaHWE W TOHUMaHUE 1
IPOrPaMMHOT0 MaTepUaa;
- HCYEPIIBIBAIOIIEC, MTOCIE0BATEIHLHO, TPAMOTHO U JIOTHYECKU BEPHO
u3JlaraeT MaTepua;
- IaeT TOYHOE OIPEICIICHUE U NCTOJIKOBAaHNE OCHOBHBIX TTOHSITHIA;
- TpU OTBET€ JEMOHCTPUPYET CaMOCTOSTEIbHOCTh CYXKICHHM,
MIPUBOJIUT BEPHBIC aPTyMEHTEHI, JIeJIaeT MIPABIIIBHBIC BEIBOJIBI;
- IPaBUJIBHO M 00CTOSTENILHO OTBEYAET HA COMYTCTBYIOIINE BOMPOCHI.
- JIEMOHCTpPUpPYET TIJiay0oKoe, TIOJIHOE 3HAHUE M T[OHUMaHUe 0,6

IIPOrPaMMHOI0 MaTepUaa;

- B OCHOBHOM IIPaBWJIbHO, 0€3 U3MEHEHHs OCHOBHOI CyTH I'PaMOTHO U
JIOTMYECKHU BEPHO U3J1araeT MaTepHal;

- JIOIyCKaeT HEeCYUIECTBEHHbIE HETOYHOCTU IpPH ONPEAEICHUU MU
MCTOJIKOBAaHUU OCHOBHBIX MOHATHUH;

- TpU OTBETE€ JIEMOHCTPUPYET CaMOCTOSITENBHOCTh  CYKIEHUH,
OPUBOJIUT BEpPHbIE apPryMEHTHl, BEPHO, HO C HE3HAYUTEIbHBIMHU
olIMOKaMu JieJaeT BbIBOJIBI,

- MpaBWJIbHO, HO COBEpIIas HE3HAUMTEIbHbIE OIIMOKM, OTBEUaeT Ha
COITYTCTBYIOIIIAE BOIPOCHI.

-pacKpbIBa€T OCHOBHOE COJAEpKaHHE ydyeOHOro Marepuana, HO 0,3
0OHApPYKUBAIOTCS CYLIECTBEHHBIE npobensl B MOHUMAaHUH
IIPOrPaMMHOI0 MaTepuaia

- HEMOJHO, HapylIask MOCIEA0BAaTEIbHOCTh U3J1araeT MaTepual;

- JIOMyCKaeT OIIMOKH B OMpENeJIeHHH M HCTOJKOBAHUU OCHOBHBIX
MMOHSATHH;

- OpU OTBETE JEMOHCTPUPYET CaMOCTOATEIILHOCTh  CYXKICHUH,
MPUBOJIUT YaCTHYHO BEPHBIE apryMEHTBI, OTIEIbHBIE BBIBOJIBI HEJb3S
CUMTATh BEPHBIMU U OOOCHOBAHHBIMU;

- CTYJIEHT WCHBITHIBAET 3HAYMTENbHBIE 3aTPYIAHEHHs, OTBeYas Ha
COIIYTCTBYIOIIUE BOIIPOCHI.

- HE 3HAET 3HAYMTEIIPHON YacTH MPOrPaMMHOTO MaTepuaia, JOIMyCKaeT 0
CYIIIECTBEHHBIE OLITHOKHU;

- HE 3HAeT WIH JaeT HEBEPHOE OIMPE/CICHUE U NUCTOIKOBAHNE
OCHOBHBIX MMOHITHH

- HE MOJKET MPUBECTU BEPHBIC apTYMEHTHI, JIeJIaeT HENPaBUIbLHbIE
BBIBOJbI;

- HEBEpHO OTBEYAET HA COMYTCTBYIOIIKE BOIIPOCHI.

UTOoro 1
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Kpurtepnu oneHKH NPpaKTHYECKOro 3a/JaHUs M0 ajnredpe Banabl 3a
KPHUTEPUH OLlEHKH

Xox perieHusi BEpHBINA, NMPUBEICHO BEPHOE OOOCHOBAHHOE pEIICHHE,

IIOJIy4€H BEPHBIN OTBET 1,5
XoJ pellieHus: BEpHBIA, HO JOMYyIeHa O/IHA OMIMOKa BBIYHCIUTEIHLHOTO 1
Xapakrepa,

Pemenne HayaTo JIOTMYECKM BEPHO, JOIYyLICHA BBIYMCIUTEIBHAS 05
OlIKMOKa; WIN PELICHUE HE T0BEIEHO 10 KOHLA, OTBET OTCYTCTBYET ’
HesepHoe perienue, HEBEpHBINM OTBET WIM OTCYTCTBUE PELLICHUS 0
UTOIroO 1,5

Ne Kpurepun olleHKH NPaKTHYEeCKOI0 3aaHHs 110 FeOMETPUH bauasl 3a

KPUTEPUHU OLICHKU

1 | maiizeH BepHBIN CIOCOO peLIeHHUS;

IIPUBEJICHA BEPHAsl IIOCJIEJOBATEIBHOCTh BCEX INArOB PELICHHUS; BEPHO
000CHOBaHBI BCE KIIFOUEBbIE MOMEHTBI BEIOPAHHOTO cr10c00a perieHus;
BEPHO OTMEUYEHBI Ha YEPTEKE CBOMCTBA BCEX IIPEACTABIICHHBIX B 15
yCIOBUHU (UTYP U UX JIEMEHTOB;

BEPHO BBINOJIHEHBI BCE TPEOOPA30BAHUSI U BBIUMCIICHHUS;
TI0JIy4€H BEPHBIN OTBET

2 | HaiiaeH BEpHBI crioco0 pemeHus;

IPUBEJICHa BEpHAas MOCJIEJ0BATEILHOCTD BCEX I1ar0B PELICHHUS;
JOIYIIEHBI OTCYTCTBHS U (MJTH) HErpyOble OMMOKHA B 000CHOBAHUSAX
KJIFOYEBBIX MOMEHTOB;

BEPHO OTMEUYEHbI Ha YEepTEke CBOMCTBA MPEACTABIECHHBIX B YCIOBHUU 1
GuUryp u ux 3JE€MEHTOB, KOTOpbIE UIPAIOT BAXKHYIO POJb B PELICHUU
3aJa4u;

JIOMYIIEHa OJJHa Herpy0Oas BhIYMCIMTEIbHAS OLIMOKA, HE BIUSIOIINE Ha
NPABHJIBHOCTb JTAJIbHENUIIET0 X0/1a PelIeHus

3 | X0o# pelieHus BepHbIi;

peleHue, BO3SMOXXHO, HE 3aBEpIICHO;

JOTIYIIEHbI OTCYTCTBHS W (WJIM) HETpyOble OMMOKH B OOOCHOBAHMSIX
KITFOYEBBIX MOMEHTOB;

OTMEUEHHbIC Ha YepTeKe CBOWCTBA MPEACTABICHHBIX B YCIOBUU (puUryp 0,5
U MX DJICMEHTOB UMCIOT HETOYHOCTH,

JOTIYIIIEHbI HEerpyOble OMMOKM B BBIYMCICHUSX U B MPEOOpPa3OBaHUSAX,
HE BJIMSIONINE Ha MPAaBUIHLHOCTD X0/ PEIICHUS;

B pPe3yJIbTaTe ATHX OMHUOOK MOXKET OBITh TIOJy4eH HEBEPHBIH OTBET

4 | HEeBepHOE pellIeHre, HEBEPHBII OTBET UM OTCYTCTBUE PELICHHUS 0

NTOT'O 1,5

1.4. MaTrepuajibHO-TeXHHYeCKOe o0ecneyeHue AJ1si MPOBeIeHHUs IMPOMEKYTOYHOM
aTTecTaluu

ATTecTanyu NpoBOIUTCS B Y4€OHOM KaOMHETe MAaTEeMaTHKH.

1.5 YuyefHo-MeTONMYecKoe W MHGOpPMaNMOHHOE o0ecrevyeHue 1Jisl NMPOBedeHUs
NPOMEKYTOYHOM aTTecTAlUM

OcHoBHbIE y4eOHbI€ H3TAHUA

1. Bbammakos, M. . Matemaruka: yueouuk /M.M. Bammakos.- 2-e u3f., crep.- M.:
KHOPVYC, 2019.- 394c.- (CIIO) https://www.book.ru

2. boromonos, H.B., Cawmoiinenko, IL.M. Marematuka: yuebnuk s CIIO /H.B.
boromornog, I1.1. Camoiinenko.- M.: IOpaiit, 2019.- 401c.- (IIpodeccnonanpHoe 00pa3oBaHUE)

https://urait.ru
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https://www.book.ru/
https://urait.ru/

3. boromonogr, H.B. Ilpaktuyeckue 3amanus mo maremaruke. B 2-x 4. Y.1: yueO.
nocobue ans CIIO /H.B. Boromosnos.- 11-e u3n., mepepad. u gom.- M.: KOpaiit, 2019.- 326¢.-
(TIpodheccronansruoe obpasoBanue). https://urait.ru

4, boromonog, H.B. Ilpaktuyeckue 3amanust mo maremaruke. B 2-x 4. Y.2: yueO.
nocobue mns CIIO /H.B. boromosnos.- 11-e uzn., nepepad. u gom.- M.: FOpaiit, 2019.- 251c¢.-
(ITpodeccuonanbHoe oOpazoBanue). https://urait.ru

5. T'yceB, B. A. TI'eomerpusi: yuyeOHOE MmocoOwe Il CpeaHero MmpogecCuOHAIBHOTO
obpaszoBanus / B. A. I'yces, U. b. Koxyxos, A. A. [IpokodpreB. — 2-e u3a., UCIP. U JOM. —
Mocka: M3patenbctBo [Opaiir, 2020. — 280 c¢. — (IIpodeccuonansHoe oOpa3oBaHue)
https://urait.ru

JlonoTHUTe/IbHBIE y4eOHbIe H3aHUA

6. boromonoB, H. B. Anrebpa m Hauana aHanu3a: y4eOHOE IMOCOOHWE IS CPEIHEro
npodeccuonansHoro obpazosanus / H. B. BoromonoB. — MockBa: WznmatenbctBo HOpaiir,
2020. — 240 c¢. — (Ilpodeccuonansuoe odbpazoanue). — ISBN 978-5-534-09525-8. I'pud
YMO CIIOhttps://urait.ru
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